Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/electricalworld42newy 


THE 


ELECTRICAL    WORLD 


AND 


Engineer. 


A  WEEKLY  REVIEW  OF  CURRENT  PROGRESS    IN 
ELECTRICITY  AND  ITS  PRACTICAL  APPLICATIONS 


VOLUHE  XLII. 


FROn  JULY  4  TO  DECEflBER  26,  1903. 


NEW  YORK. 

ELECTRICAL  WORLD  and  ENGINEER. 


TK 


INDEX  TO  VOLUME  XLII. 


GENERAL  ALPHABETICAL  INDEX. 


Note.— Entries  from  the  Digest  of  Current  Electrical  Literature  are  indicated  by  D.   (Digest)  and  D.  R. 

(Digest  Reference).    Illustrated  articles  are  indicated  by* 


ACETYLENE,     Generation    o£.         By     Morehead 

(UO    774 

at  St.   Louis  Exposition  348 

Accumulator.      (See  Storage   Uattery) 
Actinium  and  American  radium  948 
Aerial  electric  ladder  experiments  62,  99 
Agriculture,    Electricity    in.      By    Bucierus    (D.R.) 

228 
Air,    atmospheric,    Electrical    conductivity    of.      By 

McLennan  and  Burton   cU.)    114 
Compressed,  in  connection  with  electric  cranes. 

liy  Jordan    (1).)    730 
Radioactive    emanation     in.       By     Elster    and 

Geitel    (D.)    191 
Ionization    in,    at    different    temperatures    and 

pressjres.     By  Patterson   (D.)  489 
Ionization    of,   by    water.      By   Uimstedt    (D.) 

76,  (u.)  352 

Utilization  of  nitrogen  of.     By  I'rank  (D.  R.) 

ISO 
Air  compressors  driven  by  electricity.   (D.  R.)   772 

for  mining,  driven  by  electricity.    (D.)    730 

with   automatic  starter,   St.   Louis  Transit   Co. 

(U.  R.)    189 
Airship,  Gathmann  486 
Alaska,   Electricity   in,   691 
Alkali,    caustic,   and   chlorine.    Apparatus   for    pro- 


duction of.     Larihar  patent  "389 
;    earths.    Sulphides    of.      By    Br 
Ranson    (D.)    150 


Alkaline    earths.    Sulphides    of.      By    Brochet    and 


AUegemeine    Electricitiits   Gesellschaft.      High   ten- 
sion  oil   switch   *I97 
Allis-Chalmers    Co.       Reynolds    corliss    steam    en- 
gine  *94i 
Alternating   Currents: 

Alternating  currents.     By  Tell   (D.  R.)   650 
Application    of    single-phase,    for    traction    and 

railway  service.     B.  G.  Lamme  1043 
- — -circuits.  Direct-current  from.     By  Sterzel  (D.) 

*773 
circuits,    Power    measurements    on.      By    Wil- 
liamson (D.  R.)  401.     Craighill  (D.)   571. 

Ballard   (D.  R.)   775 

Electrolysis  with.     By  Le  Blanc  (D.)  490 

machinery.  Armature  reaction  in.     By  Thorn- 
ton  (D.)   568 
machinery,     Management     of.       By    Hanchett 

(D.  R.)  447 
machines,  Compensating  and  Compounding  of. 

By  Heyland   CU.)   *692.     Meyer   (D.)   771 

machines.  Harmonics  in.     By  Guery   (D.)   306 

machines.    Hunting   of.      By    Hopkinson    (D.) 

350 
Measuring  the   form  factor  of.      By  Rose  and 

Kuehns   (D.)    1065 
Measuring  frequency  of  very  rapid.     By  Sale- 

monson   (D.)    1019 

Rectifying.     Ilambuechen  method  62 

Transmission  and  distribution  of  single  phase. 

By    Monkhouse    (D.)    147 
wave  indicator  operating  by  cathode  rays,  54. 

By  Harris  J.  Ryan  (A.  I.  E.  E.  paper)  103 

wiring.     By  Poole   (D.)  400 

Alternators       (See    also    Dynamos,    Generators.) 
Armature    reaction   of.      By   Guilbert    (D.    R.) 

772 

British  (D.  R.)  850 

Commercial  design.     By  W.  L.  Waters   (A.  I. 

E.   E.  paper)   66 
— — Compensated   and   compounded.      By   Heyland, 

Flynn     (D.)     811.      Meyer,    Latour    (D.) 

•849 
-Compound   synchronous.      By   Kolben    (D.   R.) 

1063 

Dick,  Kerr  &  Co.  types  "937 

in   parallel.    Measurement   of  velocities   of   ro- 
tation of.     By  Sartori  (D.)   613 
in  parallel,  Surging  of.     By  Benischke  (D.  R.) 

812 
in   parallel,   Working  of.     By   Hopkinson    (D.) 

692.      Rosenberg   (D.)    771 
Testing   large,   under  full-load  conditions   709. 

By   B.   A.    Behrend   *7i5,   *8o2,  886.     W. 

L.    Waters  873.     Behrend  882 
Aluminothermics,    By   Dr.    Hans   Goldschmidt   854, 

(D.)    888 
Aluminum    alloys,    Conductivity    of    certain.       By 

Wilson    (D.)    649 
conductors  for  transmission  lines.     By  Adams 

(D.)   489.     Kershaw   (D.)   613 
Electrodeposition   upon.      By    Fischer    (D.    R.) 

932 
Electrodeposition    of,    from   aqueous   solutions. 

By    McDermott    (D.)    97s 

patent  litigation   710 

and    silicon    from    silicates    of   alumina.      Ho- 

man   patent   62 
American    Association     for    the    Advancement    of 

Science,   Volume  of   proceedings  828 
American    Automatic     Switch     Co.      Track    switch 

•1021 
American  Diesel   Engine  Co.     Oil  engines  356 
American    Electrochemical    Society,    Local   sections 

of,  765 
Niagara    Falls  convention   326,   424,   468,   486, 

503,  S18 


.\merican  Institute  of  Electrical  Engineers,  branch 
meetings.  By  C.  W.  Rice  (A.  I.  E.  E. 
paper)    66 

Chicago  branch  executive  committee  new  mem- 
bers   646 

— —December  meeting   1036 

Financial  status   544 

Niagara  convention  4,  53,  66,  102,  136 

November  meeting  S80 

October   meeting   714 

Philadelphia  branch  meeting,  844,   1061 

President   Arnold's  address  563 

— — Pre.'sident   .Scott's   address   70 

September    meeting    546 

American  Institute  of  Mining  Engineers,  Meeting 
of.  680 

American  ^Railway  Mechanical  and  Electrical  Asso- 
ciation, Saratoga  convention  391 

American  Society  of  Mechanical  Engineers,  Meet- 
ing of,   969 

American  Society  of  Municipal  Improvements, 
Meeting  of,   752 

.\merican  Stone  Conduit  Co.  Stone  pipe  for  un- 
derground conduits  196 

American  Street  Railway  Association,  Saratoga 
convention   326,   367,   391,  437. 

American  Watchman's  Time  Detector  Co.  Time 
detector  *533 

Ammeter,  Graphic  recording.  By  A.  H.  Arm- 
strong *72i,  792 

and   voltmeter,   Atwater-Kent   pocket   '410 

and  voltmeter.     Kelvin  &  Jas.  White  Ltd.  '194 

Applied    Device    Co.      Incandescent   lamp    adjuster 

*I02I 

Aqueous   solutions,   Electrodeposition   of  aluminum 

from.    By  McDermott  (D.)  975 
Arc,   Electric.      By  Blondell   (D.   R.)    1063 
mercury,  Discontinuous.     By  KalHr  (D.)   *6i4 

Arc  Lamps; 

By   Breslauer   (D.)   88s 

Alternative  connection  of  triplex,  in  three- 
wire  circuits.     By  Mir.Tm  (D.  R.)   112 

Bremer   (D.   R.)   350,   (D.   R.)   612 

Candle   powir  tests  of  Wclsbach  burners  *7i6 

enclosed.    Mechanical    details    of.      By    Sleigh 

(D.  R.)  25 

Flaming,   1034 

Hot-wire    enclosed.      By    Tomlinson-Lee    (D. 

R.)  398 

and  mercury  vapor.   Intense  light.    By  Hospi- 
taller  (D.)    772 
. New  system  of,   (D.)   306 

Sheffield,    Eng.    901 

Arc  light.  Intense.     By  Vogel   (D.)   25 

Arc   Works,    Chelmsford,   Eng.    199 

Armature  coils.  Calculation  of  apparent  inductance 
of.     By  C.   C.   Hawkins  *798,   *83S,  '871, 
.,  '9'3'.'96i 

coils.    Universal     forming    machine    for.       By 

Robinson   (D.  R.)   398 

Cores,    Factors   which   affect   energy   losses   in 

91,    102 

Dimensions     of    slots    in    direct-current.       By 

Miiller    (D.)    1062 

reaction  in   .nlternatinir  current  machinery.    By 

Thornton  (D.)  568 

testine;      with      a      nnlli-voltmctcr.        By      Cale 

Gough    (D.    R.)    612 

Aromatic  nilro  bodies.  Electrochemical  reduction 
of.     By   F.lbs  and   Stohr   (D.   R.)    150 

.Arsenic,  Electrolytic  estimation  of  minute  quanti- 
ties of.     By  Thorpe  (D.)   732 

-Ash  handling  apparatus  in   Brooklyn  "982 

.\ssociazioni-    Elcttrotecnica    Italiana    excursic 
United  States  in   1904  221 

Atonic  theory   3.     By   Rutherford    (D.)    26 

Atmospheric  electricity  considered  from  the  stand- 
point of  the  theory  of  electrons.  By 
Ebert  (D.)   450 

and   terrestrial   m.Tgnetism    CD.   R.)    570 

Atwater-Kent    Mfg.    Wks.      Pocket   Ammeter   '410 

.'\UT0M0B!LF.S: 

Applications   of   electricity   to.      By   Crompton 

(D.    R.l    148 
Chairs   for   St.   Louis  Exposition,   Scott.   •233, 

263 
Combined  gas  engine  and  electrical  equipment 

for,    261 
Edison    storage    battery,    quick    run    between 

Boston  and  Now    York  726,   769 
Electrically  hoatoil  handles.     Flicss  patent  929. 

Bv   R.   A.    Flicss   1015 

Elcctri-ity  in.     By  Bibolini  (D.  R.)   730 

— in   England  312 

— Fischer,  test  run  620 

— German  law   727 

Jump  spark  phiir.     Hydra  Baiiery   Co.    •;,'! 

Present    condition     of    building    electric.       By 

Loewy    (D.    R.)    3,1 
Sign    for    charging    stations.      Boston    Edison 

Co.     *405 

state  laws  264 

Storage   battery    707 

Storage   battery  for.     Maxim  patent  806 

Use  of  electric  commercial  405 

.\zo  compound.  Reduction  of.     Buchner  patent  303 


na    excursion    to 


BAKLNG  OVEi\,   Electrically  heated.     By  Boehm- 

Raffay   (D.  R.)   3S4 
lialata,  Notes  on.     By  Terry  (D.  R.)  232 
Banner   Electric  Co.     Cutout  and  floor  box  '856 
Ban   Mfg.  Co.    Telephone  transmitter  arm  'Sgi 
Barron,  Jas.  S.,  &  Co.     Solid  expanding  sleeve  *94a 
Basalt,  Magnetism  of.     Bv  Allan  (D.  R.J   1018 
Bates  Machine  Co.    Numbering  machine  for  metals 

•780 
Batteries.      (See   Primary,   Storage.) 
Battery    tester.      Electric   Contract   Co.   '199 
Bcarinys,    Hobart   dynamo   and   motor   780 
Becker- Brainard     Milling     Mch.     Co.      Planer-type 

milling  machine   "493 
Beer,  Process  of  preserving.     Crotte  patent  x8s 
Bisscll,    F.,    Co.     Cable    car    for    line    men    '236. 

Motors    for   standard   machine   tools   "410. 

Theatre  switch   '533 
Bleaching  liquor.     (See  Hypochlorites) 
Bleaching  powder   and   caustic   soda   plant,   Italian, 

(D.)    532 
Blue-printing  machine.  Electric.     By  Jones  (D.  R.) 

354 
Blue    prints.    Electric    (D.    R.)    1063 
Boat,    Submarine,    for   sponge   fishing   in   Carthage 

446 
— ^-tests  846 

Boiler  cleaner.  General  Specialty  '409 
Boilers,  Internal  separators  for  steam.     By  Strohm 
.     (D.   R.)   399 

tests   21 

Book  Reviews: 

The     Alternating-Current     Transformer.       By 

F.    G.    Baum    S7i 

• -Annuaire  pour  L'An  1903.  354 

-Atlante  di  Macchine  e  Caldaie.     By  Salvatore 

Dinaro  934 
British    Standard    Sections.       Issued    by    En- 
gineering Standards  Committee   193 
Calendar    of    Invention    and    Discovery.      By 

John  Casson  Wait  976 
Construction     und     Priifung    der     Elektricitat- 

zahler.     By  A.   Konigswerther   1067 
Continuous-Current  Dynamos   and  Motors  and 

Their   Control.      By   W.   R.   Kelsey   1066 
Correnti     Electriche     Alternate.       By     Attilio 

Marro  270 

Das  Elektrische  Kabel.     By  Dr.  Phil  C.  Baur 

^      452 
Das     Elektrische    Light    und    die    Elektrische 

Heizung.       By    Dr.    Alfred    Ritter    v     Ur- 

banitzky  491 

Descriptive   Geometry.      By   Wm.    S.   Hall   492 

— — Die     Berechnung     Elektrischer    Leitungsnetze. 

By  Joseph  Herzog  and  Clarence  Feldmann 

269 

Die   Elektrochemie.     Von  II.   Danneel  815 

Die   Montage   Elektrischer  Licht  und  Kraftan- 

lagen.      By   H.    Pohl   934 
Die  Strassenbahnen  in  dem  Vereinigten  Staaten 

von  Americka.     By  Gustav  Schimpff  888 
Die    Telegraphic    Ohne    Draht.      By    Augusto 

Righi  and   Bernhard   Dessau  491 
Dies:    Their    Construction    and    Use    for    the 

Modern    Working    of    Sheet    Metals.      By 

Joseph  V.   Woodworth   isi 
Einnchtungen     von     Elektrolytischen     Labora- 

toricn.     By  H.  Nisscnson  853 
Electric   and   Magnetic   Circuits.     By   Ellis  H. 

Crapper  452 

Electrical   Engineering.     By  E.   Rosenberg  310 

Electrical  Engineering  Measuring  Instruments. 

By  G.    D.   Aspinwall   Parr   733 
Electrical  Influence  Machines.     By  John  Gray 

270 
Electrical    Practice    in    Collieries.      By   Daniel 

Burns  270 
Electrical     Problems.        By     Prof.     Wm.      L. 

Hooper    452 
Elektro-Metallurgie  des  Nickels.     Von  Dr.  W. 

Borchers   452 
Elcmentare  Vorlesungen  tiber  Telegraphic  und 

Telephonic.       By    Dr.     Richard.  Heilbrun 
^    533.  .888  . 
The  Engineering  and  Electric  Traction  Pocket 

Book.      By   Philip   Dawson  889 
Engineering    Preliminaries    for   an    Interurban 

Electric   Railway.     By   Ernest   Gonzenbach 

888 
Experiments    on    the    Flexure    of   Beams.      By 

Albert  E.   Guy   193 
Experiments  with  Vacuum  Tubes.     By  Sir  Da- 
vid Salomons  269 
— X— Handbook  for  Electrical  Laboratory  and  Test- 

ing  Room.     By  J.  A.   Fleming  975 
Hardening,    Tempering,    Annealing    and    Forg- 
ing  of   Steel.      By  Joseph   \'.    Woodworth 

151 
India    Rubber    and    Gutta    Percha.      By    John 

Geddcs    Mcintosh    310 

Induktionsmotoren.     By  B.  A.   Behrend  77s 

Infortuni  Sul  Lavori.     By  E.  Magrini  402 

Jahrbuch   der   Electrochemie.      By   Dr.    W. 

Nernst,  and  Dr.  W.  Borchers  403 
Kalender     fiir     Elektrochemiker.       By     D. 

Neuberger  402 


N. 


A. 


IV 


INDLX. 


Book    Knviimt,   luiiliiiiiril. 

—  KuiHwti- li' I'        I  ■  <  litiiHlirii       ll»cli>chulc       lu 

>  U  illiclin   lluic|)rii  Hii 

—  Ku<  'In      I'.lrkllutrihlllk.        Uy 

a     4UI 

L'Ai  Klrctrolh^ta     iiiijuc     el 

I  Ity     l-'ovcaii    Jc     Cour- 


Larbuli.   cril 
Drir 


Ily    l-'ll<Kei'il't 


-U  I 
-U  I 
-The 


'   I'll.      My   \L  (iiutini    luju 
pi<  .      Ily    l>*ul    llu|)uy   40t 
uiiil   Catlmluiii.      Uy 
^  'III   05J 

Until .     i...|,ialu    SciHii    1  ill.      Uy 

Drcatc    Miiranl    lobO 

Oucrr  IM  C'llirlii  Krrrarlf  571 

— — rtn>!  '  «.      Ily    Coiiriiil    llcck    and 

'llir  i  )<inccr   j7o 

lllc    l'i>».li<.ul    riiyxio    o(    llir    Mi'tlrrii    Steam 
ll.Mlcr.      Ily   I'.c.l.iick  .1.   U..«..n  85J 

I'ratiuiir  ilr*   I'.aaait  dra  Machines   Klcctrii|uca. 

Ily    Kiiiilc    Uuqucanc   and    Uly>ic    Koiivicr 
-I"  • 
I'li't  f   the  Tenth   AniiiMl    Mccling  of 

:\      tur     ttir     t'ritiiittliun     of     iCn* 
k  I  .ilticttion   77 

I'libfic    LiiiliiiiiK    by    Ca»   and    KIcctricity.      By 

VV.    r    Dibdin    451 
Reflection*   »ur    la    I'liinnnncr    Mulrice    du    Keu 
et  Stir  lea  Machinri  I'ronrcs  a  Dcvelopper 
cctic   I'lUsMiicc.      Ily  Saui  Cariiut  40J 
Schcdtilc   lor   t."onlimiuiis(."iirrciit   Uyiianio  De- 
sign.     Ity    I'ruf.   S.    1'.   Thompson  403 
—— Secondary    liattcrics  696 

Steam    I'owcr    I'lants.      Uy   Henry   C.    Meyer, 

Jr.  aro 

Storage  Battery  Engineering,     Ity  Lamar  Cyn- 

don    jjj 

The   Story   of  a  Grain   of  Wheat.      Uy   VV.   C. 

Edgar  151 

Studentii'   Guide   to   Submarine   Cable   Testing. 

Uy  II.   K.   C.   Kisher  and  J.  C.   H.  Darby 
65J 

Telephony. 

Lines. 
Tools    and 

I030 

Treatise    on    Electromagnetic    rhenonu  11a.     I5y 

Commander  T.  A.   Lyons  451 
The   Utility  of  an  Academic  or  Classical  Edu- 
cation.    By  R.  T.  Crane  us 
The    Work    of    Wall    Street.      By    Serene    S. 

Pratt   J  70 
Booster,   Storage   battery   system.      Lyndon   patent 

•304 
Bonng  machine.   Motor-driven  horizontal   (D.)   351 
Boyle,  Bro.  Potamain's  letter  on,  647 
Brain,  Electritication  of.     By  Leduc  (D.)  402 
Brake,  Simple  prony   (D.   R.)    448 
Braking,    Ironclad    magnets    for.        By    Hellmund 

(D.    R.>    614 
Bridge,   Electrica.ly  operated  swing,  at  Sidney,  N. 

S.    W.   389 
— ;-;plant,   Pennsylvania  Steel  Co.    (D.)    612 
British  Wostinghoiise  Co.     Large  commutator  *I96. 

Electric  tramway  contract,  Bath,  Eng.  198. 

Mining  locomotives  198 
Bryan-Marsh  Co.     Incandescent  lamps  '408 
Bullock  Electric  Mfg.  Co.     Isolated  plant  on  Long 

Island   'Sse 
By-Products  Paper  Co.     Niagara  Falls  plant  576 


CABLE  BRACKET  FRAME,  Gest  '80 

conduits  at   .Niagara    184 

Cables,   Capacity  of.     By   Kath    (D.   R.)    1065 

Construction    of.      By    J.    Schmidt    (D.)    814, 

(D.    R.)   932 
Dielectric  losses  in  high-tension.     By   Apt  and 


Part  IV.     Construction  of  Aerial 
By  A.  V.  Abbott  934 
Alachincs.       By    Charles    Barnard 


Mauritius    (D.)    851 
Barker    (D.    R.)    489 


-Locating    faults    in. 


By    Northrup,    Raymond- 
By    Fleming    (D. 


Measurement   of    Capacity. 

R.)    6p5 

Cable,  Submarine:  Alaska  263,  528,  600,  682 

Cabling  news  of   Pope  Leo's  death   186 

Columbian   trouble    188,    567,  609 

Control  of  Black  Sea  349 

Damage  at  Holland  Bay,  Jamaica  304 

— ^German    Atlantic    769,    1060 

— — Xavigation   on   cable-laying  ships  261 

ownership   262 

Pacitic  Commercial,  completion  of  first  Amer- 
ican 22,  '60,  89.     Extension  145 

plant.     Roebling's  Sons   1024 

Speedy  deep  sea  laying  14s 

Cables,  Telephone    (see   Telephone   cables') 

Cables,  Underground:  Electric  cables  for  high- 
tension  service.  By  H.  W.  Fisher  (A.  I. 
E.    E.    paper)    141 

Heating  of.     By   Humann   (D.)  352 

;in  Hoboken  22 

Cadiot  &  Cie.  High-tension  cross-arm  and  in- 
sulator *79 

Calcium,  Production  of  metallic,  by  electrolysis 
(D.)    150 

Calculator    board.      By    Raymond-Barker    CD.)    815 

Camp,  H.  B..  Co.     Lake  split  tile  '855 

Carals:  Boston  construction.  Boston  Edison  Co. 
155 

Electric  traction  on.      By   Petit   (D.)    886,    791 

Electricity  on  Erie  769,  '795 

—Electricity    on    Miami    '804 

Recent  improvements  in  engineering.     By  Fitz- 

Gibbon  (D.  R.)  230 

Rome,   Italy  972 

— — Sault  Ste   Marie  power   59 

Canal  rays:  Deflection  of  the  positive  in  the 
electromagnetic  field.      By   Stark    (D.)    400 

Energj-  of.      By  Leininger   (D.)  400 

Carbides,  Determination  of  carbon  in.  By  Fitz- 
gerald and  Loomis  (D.  R.)  353 

Carbide  works,  Flums,  Switz.,  Electrical  equipment 
of.      By  Perkins    (D.)    308 


Ily  June   (\i.)  93 J 
uiii  of.  III  Carbides. 

•nl.    (II.    K.)    35^ 
t  ret  liuiii.     Uy  Lureiii   (1).)  vj^ 

cli.; 1  euiidiiclur.     Acker  patent  841 

— clctlrodo.       llaiKiavca,    Stubbi    and    Kcarilcy 

patent    ju 

clevtrudei   111   Miolicn  etcctrulylrs.      Uy    Harden 

U>.^     JoH 

— —  I'ruducliun    ul     ihlnrldea    of,     in     the    electric 

'urnatr.      .Mii>  lialike   pulciit    jHu,    T<it>,  071 

Carbon     lum  «a  furnace  lining.     Uy  Urempc   (D.) 

Carlisle   it    Much   to.    Searchlluht*    '407 

L'aiiiriiic    liinlllutc,    Woik  ul,  990 

Curtlarphcii    Electric    (.0.      I.argc   magnet    lor    ocu< 

lilts  *J7J 
Case    Mfg.    Co.      Coiilrullcrs    for    cranes   and    steel 

niills'984 
Castings,   l^iiig   cupper    '409 
C  aihoJe  cell.      Lariliur  patent    '389 

cell.    Mercury,    I'M    clcciriilyniii    of    brine.       G. 

&  O.    W;    Bell  process   '441 
full  ill  lu'lium.      By  liefrrggcr   (D.   R.)  815 
Mercury.     Gurwitscli  palciit   1X5 
(  .ilhode  rays.      Uy   llaslrc   (1>.   K.)    .131 

-Absorption    of,    and    molecular    theories.       Uy 
Leiiard    (I'.)    lo(>5 
alternating    current     wave     indicator    54.       By 

Ilariis  J.   Ryan  (.A.  I.  E.  E.  paper)    103 
I'iiiergy  of.      Uy    Leininger    (I). )    ,100 
— Slow   (1).   K.)    730.      By  Lenard   (U.)    731,   746 
Cathode  Ipace,  Dark.     By  G.  C.   Schmidt  (D.)   852 

Central  Stations: 

American     hitthprcssurc    hydroelectric     plants. 

Uy  I'urkins  (1).  K.)   75 
Attempt    to    dynamite    Colorado    Springs    plant 

III 

auxiliary  plant.     By  Davies  (D.)  694 

British  gasdriven    (D.)    '813 

Calculation    of    net-works.      By    Busset-Schiller 

(D.    R.)    570.    (D.   R.)    773 
' — - — Census  report   in  United   States  209,  212,  348, 

28(),  307,  904,  908,  993,    1004 

Charging   tariff.      By    Schwabach    (D.    R.)    149 

Comliined    railway,    lighting    and    ice    plant    at 

Hampton,   Va.    (D.)    449 
Condensing   plant   for.      By    Summcrfield    (D.) 

230 

Construction    of.      By    Wikander    (D.)    190 

Cost  of  power.     By   Saint-Martin    (D.  R.)    147 

Cuban  hydraulic  plant   577 

driven    by    wind    power,     Denmark.       By    La- 

cour   (D.)   772 
economics.     By  W.  E.  Goldsborough  and  P.  E. 

Fanslcr    (A.    I.    E.    E.    paper)    102.      Daw- 
son   CD.)   449 

Economy  of  fuel  in.     By  McLaren   (D.)  352 

Electric    supply    for    small    towns   and   villages. 

By  .Mountain   (D.   R.)   26 
failures,  Origin  and  prevention.      By   Campbell 

Corinack   (D.)   447 

of    the    future    422 

Gas-driven  plant   (D.)    649 

Gas  engine  plant  in  Germany  "877 

Gas  power   lor,   1034 

German  gas  engine.     By  F.  C.  Perkins  *ioo2 

for  gold  mines.      By  Kirkland    (D.)    350 

Grounded  wire  as  protection  against  lightning. 

By    R.    D.    Mershon    (A.    I.    E.    E.   paper) 

89,   130 
Heating  and   lighting   plant,    Princeton,    N.    J. 

276 

Hydraulic  plants   in    Mexico   858 

Hydraulic    plant    for    Mexican    mines    202 

Hydraulic    plant    in    Southern    California.      By 

Henry  and  Le  Conte  (D.  R.)  693 
Increasing    the     voltage     in     iio-volt    -station. 

By   \Vykander    (D.)   814 
versus  isolated   plant   supply.     By   R.   S.    Hale 

383 
Lost  and   unaccounted    for   current.      Westing- 
house   data   33 
Methods    and    means    of    extending    business. 

By  M.  C.  Hull  (O.  E.  L.  A.  paper)  683 

Modernized  district  (D.  R.)  851 

Moonlight  tables  Supp.   Dec.   12. 

Overhead     high-tension    systems    in    suburban 

districts.     By  Geo.  H.  Lukins  1056 
Overhead  pole  line  construction   for   504.      By 

A.    H.    Manwaring    and    J.    T.    Hutchings 

S'O 

Physical  equipment  of  Americar   1004 

practice.      By   Radcliflte    (D.  R.)    570,    (D.   R.) 

6I-..   (D.  R.)   773 
Purchased    power     in    factories.       By    E.     W. 

Lloyd    512 

rates  829 

rates,  American,  804 

rates  in    Berlin   263,   809 

rates,  Newcastle,  Eng.    (D.    R.)    352 

rates,  Omaha  348 

record  chart   (D.  R.)  353 

Rise  of  efficiency  in.     By  Alton  D.  Adams  380 

Safeguards    and    regulations    of    overhead    dis- 
tributing   systems.      By    W.    C.    L.    Eglin 

*'°54  ,    . 
Single-phase    motors    as    means    of    increasing 

earnings.     By  Layman   (D.)    267 
Steam   and  electrically  driven  auxiliaries.      By 

Taite  and  Downe  (D.)  487 
Steam     plant     of    Lausanne     sub-station.       By 

Herzgg   (D.   R.)    1063 

Summer  Toads   467 

Supply,    and   methods   of    stimulating   demand. 

By  Panton  (D.  R.)  352 

their  design  and  arrangements.      By  Matthews 

(D.  R.)   26 
Three-wire    distributions    708.       By    Chas.    T. 

Mosman    *7i8  * 
Use  of  automatic  means  for  disconnecting  dis- 
abled apparatus.      By  H.   G.    Scott    (A.    I. 

E.  E.  paper)   141 


I  KNTIAL     SlAIIUMS: 

Abrrdcen    Cl>.)   j6 

Ai'.l'iliilit,   Brlulum   (I).   K.)  352 

I'.'  ^l'y,    EliKlalld     Cl>.)     731 

i;.  II. .Ill,    S»ii«.    Iiydru-elcclric    plont    '763 

1:     i"n    liuliliiiii    statistics   476 

r.>     -..li  1 1).   K.)  013 

'  .     .Ma«».    •4J5 

n       Ily    llenticn   (U.)  W(i 
'  .    I.nglaiid    (I).    K.)     773 

C  iiiiiiiiitiKcliau,   .Saxuny   44 

I>alny,    Russia   lib 

—      Iirtroit    I'.disoii  station   prospects  27s 

llresilcn.    Saxony    *5 

Dublin    (U.)    731.    745.    '753 

'lilclil.iiiK   '^47.   759 

— I.ii.i'lalaj.iia,    Mexico   315 

llrlriia,     Mont.     I  58 

I  I  I  us.   H93 

Springs  destroyed  226 
—  i  .1.    01    I  i.aiiet.      Uy  I'onlilex   (D.)   974 

JiiljanneAburK,  S.   A.   582 

Kaiiiloops,   U.   C.    (D.  K.)   35a 

Kansas   City    (Kan.)    Central   Avenue.      By   H. 

S.   Badger  and  (i.   K.  Schreilxr  '371 

Livet,   l-'ranee   (l).>    147 

Mt.    Cenis,  Italy,   hydraulic  plant   783 

ManclK^ster,    Eng.     CD.)     148,    (D.)    190,    (D.) 

230 
Montreal.      Uy   Alton    D.    Adams   '904,    '957, 

*I037 
for    New    England    mills.      By    Dr.    F.    A.    C 

Perrine  (144 
Nimshew,  Cal.,   Doble  hydraulic  equipment  in. 

780 
— Paris,  Moulineaux  station.     By  Allen  (D.)  694 
— — Peterborough,   Ont.    hydraulic   276 

Poplar,   London    (D.)    75 

Pueblo,    Colo.      By    Rusby    (D.    R.)    26 

Rand,    British   So.    Africa    (D.)    230 

Rochester  Gas  &  Electric  Co.  '803 

Simonito    (Mex.)   water  nowcr  plant    (D.)    307 

—Spain.     By   Blumcnthal  (D.)  '931 
— Spanish    statistics   397 

St.    Louis    systems   630,    '633 

Tamazula    de    Gordiana,    Mexico   '315 

Vizzola,    Italy    (D.)    25 

West  Pcnn.  Railway  &  Lighting  Company  (D.) 

612 

Wimbledon,    Eng.    (D.)    450 

Cerium,    Electromotive   behavior  of   oxides  of.      By 

Baur  and  Glacssncr  (D.)    150 
Chicago   I'use  S:  Wire  Co.     Fuse  link  and  terminal 

•118 
Chlorates  and   pcrchlorates.  Electrolytic  production 

of.      Ledcrlin   patent   loi 
Chlorides,    alkali.    Diaphragm    process    for    electro- 
lysis of.     Fournier  patent  185 
solutions,     Production    of    copper,    nickel    and 

zinc  from.     By  Koehler  (D.  R.)  888,  (D.) 

975 
Chlorine    and    caustic    alkali,    Diaphragm    process. 

Larihar  patent   '389 
smelting  with  electrolysis.     By  Swinburne  (D.) 

231.    (D-)    353  .,        ,  ,       „ 

Chromium,  Double-carbide  of  tungsten  and.  By 
Moissan  and   Kouznetzou    (D.)    490 

— —Production  of,  from  chrome-iron  ore.  Suchy 
and  Specketer  method  841 

Cincinnati  Milling  Machine  Co.  Index  head  for 
universal  milling  machines  '38 

Circuit   breaker,  General   Electric    '983 

Railway    (D.    R.)    851 

Reverse-current.      By    Leonird    Wilson    (A.    I. 

E.    E.   paper)    70 

time    constants    188 

Citizens  Industrial  Association  of  America.  Or- 
ganization  of   809 

Clark  Automatic  Tel.  S.  B.  Co.  Telephone  ex- 
change  at    Hope   Valley,    R.    I.    '726 

Clark,  Thos.  E.,  Wireless  Tel.  &  Tel.  Co.  in- 
struments. By  Ackland  Stiling  '410.  Wire- 
less telegraphy   *i95 

Clock,   Electric:    for  deaf  mutes   809 

Clocks,    Rcisinger   magnetic    synchronous   '312 

Coal  cutting.  Electric.  By  Thomas-Davies  (D.) 
693 

cutting  machines  with  three-phase  motors   (D. 

R.)    569 

handling  machinery  driven  by  electric  motors. 

By  Willey    (D.    R.)    649 

handling  machinery,  Huiit  *5I9 

handling   plant.    Electric.      By    Richard    Lamb 

•182 

mines.   Electricity   in    (D.)    232 

mines,    Pneumatic   and    electric   locomotives   in 

and  about.      By   Ackerman    (D.)   449 

Coherers.  By  Hurmuzescu  (D.)  149.  Huth  (D.) 
490 

and   anticoherers    248 

Combined.      By   Turpain    (D.)    887 

mercury,    Inventor    of.      By    Guarini    (D.    R.) 

r>5 

Single-contact.      By   Robinson    (D.)    887 

Coke    measuring   machine,    Electric    (D.)    228 

Removing  silica    from.      Hall    process   '142 

Colloidal  solutions;  Influence  of  electrodes  on. 
By    Hardy    (D.)    1018 

Theory  of.     By  Perrin   (D.)   973 

Collieries,  Polyphase  plant  in    (D.  R.)   730 
Colonial   Sign  Co.     Porcelain  letter  signs  *79 
Colorado   Electric  Light,   Power  and  Railway  Asso- 
ciation meeting  295,  748 
Coulomb's  Law.     To  whom   do  we  owe  the  experi- 
ment  showing  that  the   charge    resides  on 
the    outer   surface    of   an   electrified   body. 
By    Brother    Potamain    '295 
Commutator    brushes   running  under   oil.      By    Os- 
nos    (D.)    "729 

diagram.      By  Cramer   (D.)   350 

Large.      British    Westinghouse    Co.    '196 

treatment.     Ingalls  patent  879 

Compass  indicator,  Siemens  and  Halske  (D.)  '309 
Compensation  apparatus.  By  Franke  (D.)  'loig 
Recording  mariner's.     By  Fabry   (D.)  933 


INDEX. 


By 


Seidcner     (U.) 
By   Ives   (D.) 


American 
Duplex  tel- 
Case.   "984 


Condenser;     Electrodynamic, 
1063 

Law  of,  in  the  induction  coil, 

731 

Measurements  of.      By   Brion    (U.)    "401 

Residual  charges  of  543.     By  J.  J.  Cort  "562 

Conductivity,  Apparatus  for  making  direct  read- 
ing measurements  of  electrical.  By  VVm. 
Hoopes   "815 

of  certain  aluminum  alloys.     By   Wilson    (D.) 

649 

and   dielectric    constant.      By    Evcrsheim    (D.) 

114 

Electrical,  of   atmospheric  air.      By   McLennan 

and   Burton   (D.)   114 
of  mercury  vapor  993.     By  Peter  Cooper  Hew- 
itt  "1000 

of    selenium.    Electric.      By    Van    Aubel    (D.) 

150,   248,   (D.   R.)   975 
of   solid    parafiine    under   the    influence   of    ra- 
dium.     By    Becquerel    (D. )    27 
Conductors,    Aluminum,    for    electric    transmission 
lines.       By    Adams     (U.)    489.      Kershaw 
(D.)    613 

Charge  by  ion  absorption.      By   Simpson   (D.) 

1018 
high-tension,    Methods   of   bringing   into   build- 
ings.     By    C.    K.    Skinner    (A.    I.    E.    E. 
paper)    136,    (D.    R.)    649 

Specific     resistance     of     non-metallic     of    first 

class.      By    Ftrchland    (U.)    490 
Conduits,  cable.   New   method  of   making   (D.)    307 

construction    (D.    R.)    400 

contract,   Manchester,   Mass.     Gest.   942 

Moisture   in.      By   Murdoch    (D.)   231 

Underground  concrete.  (D.)  887 

underground,      Stone      pipe      for. 

Stone  Conduit  Co.   196 
Connecticut  Telephone  &  Electric  Co. 

ephone  set  '736 
Controllers  for  cranes  and   steel  mills. 
Conventions,   Abuse  of  liospitalily  422 
(see  National   Independent  Telephone  Associa- 
tion,   National    Electrical    Contractors'    As- 
sociation,   Am.     St.     Ry.    Assoc.,    Electro- 
chemical   Society,   etc.) 
Converters,    Rotary,    versus    motor-generators.      By 
Hobart    (D.)    886 

Operation    of.      By    Fernandez    (D.    R.)    570 

Theory  and  working  of.     By  Rogers  (D.)   568 

Converter,     synchronous,     Energy    transformations 
in.      By    W.    S.    Franklin     (A.    I.    E.    E. 
paper)    66 
Preventing   hunting    of.      Rice   and    Berg   pat- 
ents 73 

Pulsations  of  direct-current.     By  Cramer   (D.) 

973 
Cooper-Hewitt   Electric   Co.     Tilting  method   vapor 

lamp   *404 
Copper:   Elmore  process    (D.)   695 

films.   Action    of    iodine   on.      By    Houllevieue 

(D.  R.)   815 
nickel    sulphide.    Treatment    of.      Browne    pat- 
ent 684.     Baker  and  Burwell  patent  685 

nickel    and   zinc   from   chloride   solutions.      By 

Koehler   (D.   R.)   888,   (D.)   975 

refinery.      By   Magnus    (D.)    io6i; 

refining.    Electrolytic.      By    Hofman    (D.    R.) 

353-  W.  D.  Bancroft  (A.  E.  S.  paper) 
519.  Schwab  and  Baum  (D.  R.)  815. 
Schwartz  patent    1058 

wires    for   electrical    purposes.      By    Schwietter 

(D.    R.)    731 

works,  Leeds  (D.)  490 

Cranes,    Electric.      By    Head    (D.)    112.      Williams 
(D.    R.)    228.      Bender    (D.    R.)    569 

Compressed   air    in   connection   with.      By  Jor- 

dan    (D.)    730 

Erection   of   German,  in   Belgium   armory.     By 

C.    Bender   '404 

European.     By  Perkins  (D.  R.)   649 

harbor.      By   Rothmueller    (D.    R.)    307 

pillar,    for    handling   cupola    charges    (D.    R.) 

266 
Crocker-Wheeler    Co.       Generators    for    St.    Louis 

Exposition    intramural    railway    *942 
Crouse-Hinds     Electric    Co.    "Norbitt"    exhibit    at 

Atlantic    City    456 
Crystallization    in    the    electric   field.      By    Schmidt 

(D.)    76 
Crystals,  Fluorescence  of,  under  the  Rontgen  rays. 

By   Strutt   (D.)   400 
Cuba,  Development  in,  561 
Current    classification    and    nomenclature    210 
Cutler-Hammer   Mfg.    Co.      Field   regulator   'sSo 
Cut-out  Hart  "Ozark"   '274 

and   floor  box,    Banner   *856 

Cyanides,     Production     of.        Danckwardt     patents 
1058 

solutions.     Precipitation    of    gold     from.       By 

Caldecott  and  Johnson    (D.)    774 
Treatment  of.     Davis  patent  68; 


DE  FOREST  COMPANY.  Wireless  telegraph  on 
the    "Erin"    "34 

Denver,  Proposed  charter  for.  431 

De  Veau  Telephone  Mfg.  Co.  Push-button  tele- 
phone   *77 

Diaphragms,  Metallic.  By  Brochet  (D.)  27.  By 
E.  A.  Byrnes  (A.   E.  S.  paper)   520 

Porous,    for   electrolytic    cells.      Byrnes   patent 

257 

Dick,  Kerr  &  Co.     Alternators  '937 

Dielectric  cohesion  of  gases  at  different  tempera- 
tures.    By  Bouty  (D.)   450 

constant.    Conductivity    and.       By     Eversheim 

(D.)   114 

constants.    Dispersion   of.      By   Marx    (D.    R.) 

814 

hysteresis    loss    and    capacity    of    high-tension 

machines.     By  Holitscher  (D.)   447 

losses    in    high-tension    cables.       By    Apt    and 

Mmritius   (D.)    851 


Dielectric,    continued. 

strength.      Testing,    electrical    apparatus    for. 

By  1'.  H.  Thomas  (A.  I.  E.  E.  paper)   139 

Influence    on    distribution    of    electric    lines   of 

force.     By  Seddig   (D.)  731 
Discharges,    I'liotonrajiliy    by   electric    (D.    R.)    1065 

Production    of    nitric    acid    by    electric.       By 

Kowalski   (U.)    "231 

Spark,    through    gases.       Bradley    &    Lovejoy 

patent,  Pauling  patents  "^608 
Disks,  Rotary.     By  Alfred  G.  Dell  305 
Dissociation  theory.  Electrolytic.     By  £.  V.  Roeber 

(A.  E.  S.  paper)   520 
Doble,   Abnei,   Co.      Hydraulic   etjuipment ';,t  Nim- 

shew,    Cal.    power    station    780      '"'■■' 
Docks,   Eouipment  of.     By   Pitt    (D.)    i89.{ 
Downward  Light  Electric  Co.     Incandescent  lamp 

•778 
Drainage   by   electricity    (D.)    930 
Drill   grinder,    Wilmarth    and    Morman   attachme.lt 

•38 
Drill  press,  Emerson  electrically  driven  slate,  "935 
Drills,  electric.  Economy  of.  263 

Electric,   in   mines    (D.)    112 

Dry  dock,  Trcgarthen  electrically  operated  floating. 

By    T.  T.   Donnelly  *.S72 
Dumbwaiters,   Otis  electric   ^57 
Dynamo-electric   machines.    Formulas    for   compari- 
son of.     By  Picou   (D.)   884 
Dynamos.      (See  also  Alternators,   (jenerators.) 
— —Boring  and  turning  mill    for,    (D.J    448 

designs.     By  Hobart  (D.)  612.  (D.  R.)  812 

Design   of   small    direct-current   machines.     By 

F'ynn    (1).)     1062 
Determining   friction   losses  in   continuous-cur- 
rent.    By  Kinzbrunner  (D.)  25 
Dielectric  hysteresis  loss  and  capacity  of  high- 
tension  machines.     By  Holitscher  (D.)  447 
Direct-current  construction.      By  Dick   (D.  R.) 

447 

Dirtct-cinrent  design.      By   Poole    (D.)    884 

Direct-current     machines.       By     Hobart     (D.) 

729.      Flynn    (D.)    973 
direct-current.     Ohmic  loss  in  the  brushes  of. 

By   Latour    (D.)   487 

Electrolytic    unipolar.      Elmore    patent    *303 

and   engine    breakdowns    (D.)    887 

• Experimental    investigation    of    direct   current. 

By   Arnold    (D.)    74 
— ■ — Formulas    for   designing.     By    Sengel    (D.    R.) 

885 
Gas   engines   and   steam    turbines    for   driving. 

(D.)    813 
High-speed    direct-current    machines.      By   Zin- 

ner   (D.)    *io62 

Hobart  gas  engine  type  *4o8 

Internal   combustion    engines    for   driving.      By 

Humphrey   (D.)   74 

• Inventor  of,    (D.)    850 

— — Iron  loss  in.     By  Press  (D.)  771,  (D.)  812 

and  motors.   Roth  *i95 

and  motors,   Siemens'    *5  76 

Output  coeflicient.     By  Esson   (D.)   *8i2,   (D.) 

884 

Rehabilitation  of  submerged  *939 

and  transformers,'  Rules  for  testing.     By  Druc- 

bert    (D.    R.)    306.     Dettmar    (D.   R.)   487 

Weight  and  cost  of.     By  Breslauer   (D.)   *884 

with    and    without    accumulators.      By    Pahde 

(D.)    74 
Dynelectron  Company.     Reid  fuel  gas  battery  'gSl 


EARTH  ACTION  in  the  propagation  of  electric 
waves.     By  Voller   (D.)    649 

as  a  condenser  248,  331 

Economics  and  technics  264 

Edison  Co.  (Boston)  C^anal  construction  in  Boston 
155.  Sign  for  automobile  charging  sta- 
tion   '405 

Edison  Illuminating  .'\ssociation  convention  168, 
424,  484 

Edison  Electric  Illuminating  Co.     Electric  truck  33 

Edison  Portland  cement  plant  *i05i 

Education,  Engineering.  By  W.  S.  Franklin  (A. 
I.  E.  E.  paper)  105,  130.  Jackson  108, 
793 

Engineering,  in  Great  Britain  and  America  708 

Engineering,  project  in  England  4 

Heredity  factor  in  technological  903 

— — Industrial,    in    Germany    176 

Money  value  of  technical  training  948 

Egypt,  Electrical  progress  in.  By  Henry  L.  Geissel 
550 

Elblight  Company  of  America.  Lighting  exhibit 
at  Contractors*  Convention  *I96.  Light- 
ing Symphony  Hall,   Boston  '736 

Electric   Appliance   Co.     McBride   non-arcing  fuses 

*37.      Large  Incandescent  lamps  "78 
Electric  Club  Journal   1060 

Electric  Contract  Co.  Primary  battery  131.  Bat- 
tery tester  *I99 

Electric  Flash  Light  (^0.  Incandescent  sign  lamp 
•198 

Electric   Mineral   Survey   Co.      Method  of  locating 

minerals  *620 
Electrical    engineering    industry.    Continental,     (D. 

R.)    491 
engineering  statistics,  British.     By  Digby   (D.) 

Electricity,  Mechanical  applications  of.  By  Rich- 
ard  (D.  R.)   813 

Electrochemical  developments,  Recent  20,  62,  *ioi, 
•142,  185,  224,  257,  303,  *346,  '389,  *44I, 
482,  524,  551,  '608,  '684,  723,  *76s,  *8o5, 
841,     879,     923,  971,   1008,   1058 

journal,  English,  revived  226 

units.     By  Ncrnst   (D.  R.)   815 

Electrochemistry,  Classifications  of.  By  Townsend 
(D.  R.)  269.     (D.  R.)  888 

Course  in.    By  Tucker   (D.)   975 

Pioneers  in,    (D.   R.)    614 

and  St.  Louis  Exposition   (D.  R.)  614 

in  the  United  States.  By  Haber,  T.  W.  Rich- 
ards. J.  W.  Richards,  Smith,  Bradley, 
Browne,  Johnson   (D.)    191 


Elec»rodes,  Carbon.  Hargreaves,  Stubbs  and 
Kearsley  patent  20.    Blackman  patent  971 

Influence  of,  on  colloidal  solutions.     By  Hardy 

(D.)    1018 

I'lniinum.      I!y   I'erkin   (D.)   353 

Standard.     By  W.  McA.  Johnson  (D.)  815 

Electrodynamic     condenser.        By      Seidener      (D.) 

iOOJ 

Electrodynamics,  French  Institute  investigation  809 
Electrolysis  of  alkali  chlorides,  Diaphragm  process 
for.     Fournier  patent  185 

-with  alternating  currents.     By  Le   Blanc   (D.) 

490 

electric    railway.    Surveys    for;    their    lesults. 

By    Maury    (D.)    229 

of    nonaqueous     solutions.       By     Patten    and 

Mott   (D.)  3S3 

Purifying  water  by.     Chipman  patent  62 

with    smooth   and   platinized   platinum   anodes. 

By   F'ocrstcr    (U.)    571 

and  the  solvent.     By  Lobry  de  Bruyn  (D.)  650 

Theory   of.      liy    Whctham    (D.)    308 

Electrolytes,  Active  and  inactive  condition  of  two 
identical  carbon  electrodes  in  molten.  By 
Harden  (D.)  308 

Applying   heat   to.      Burgess   and   Hambuechen 

patent    O2 
Electrolytic   action.   Short   circuiting   through.      By 
K.  C.  Handy  528 

bleaching.      Rutlienburg  patent   1058 

copper  refining.     By  W.  D.  Bancroft  (A.  E.  S. 

paper)    519 

dissociation   theory.     By   E.   F.   Roeber   (A.   E. 

S.  paper)   520 

preparation    of    lithographic    plates.      Strecker 

patent   442 
— —production      of      chlorates     and      perchloratcs. 

Lederlin   patent   loi 
Electromagnetic  coils.  Winding.     Varley  patent  848 

field.   Deflection   of   the   positive   rays   in.      By 

Stark    (D.)   400 
Electromagnets.     By  Guarini   (D.  R.)   532 
Electro-medical   installation    (D.)    28 
Electrometallurgy    course    in     Lehigh    Univ.       By 
Richards    ( D.    R.)    353 

of  gold.     By  W.  H.  Walker  (A.  E.  S.  paper) 

519 

of   iron.      By    Marcus    Ruthenburg    (A.    E.    S. 

paper)    518 

of  iron   and   steel,      llarmet  patent   '765 

of  zinc.      By  Salgues   (D.)   401 

Electrometer    C(|uations.      By    Koenig    (D.    R.)    354 

Theory  of  the  quadrant.     By  Walker  (D.)   401 

Electronic  theory   of  matter   56 

Electrons.   Atmospheric   electricity  considered   from 
the  standpoint  of  th^-  theory  of.     By  Ebert 
(D.)   450 
Electroplating  anodes.     Starrett  patent   142.     Cann 
paten  I    971 

metal  .sheets.      Fletcher  patent   608 

process.     Goldberg  patent  loi.     Pritchard  pat- 
ent 685.     Pratt  patent  724.     Darby  patent 
879 
Electro-Surgical     Instrument     Co.       Current     inter- 
rupter   *I022  '    - 
Elevators,    Klectric,    for    passenger   and   goods    (D. 

R.)   569 
Emerson    Electric   Mfg.    Co.     Six  pole   enclosed   di- 
rect-current motor  *6i8.      Slate  drill  press 

r-      J  *9-^5 

Endosmosis.     By  Bredig  and  Schwerin  (D.)  975 

Energy,    Economy  of,   211 
Engineering  conference  in  London   16 

Deoartment   store,    264 

education.      By    W.    S.    Franklin    (A.    I.    E.    E. 

paper)    105.    130.     Jackson    108.    793 

education  in  Great  Britain  and  America  708 

education  project  in  England  4 

Electrical,    standardization    226 

Problems  of.     By  Maw   (D.)    115 

"Production"      and     electricity.        By     H.      S. 

Knowlton    260 
Engines:     Gas,    Steam,    Oil.       (See    Gas    engines, 

Steam  engines,   Oil  engines.) 
Mine    hoisting.    Utilization    of   steam    in    (D.) 

192 
England,    Protection    for    electrical    industries    in. 

By  Byng   (D.)    28 
Ewing-Merkle  Electric  Co.     Fan  motor  ♦118 
Exports,  American  metal  and  machinery  940 
Packing    instruments    for    India.      By    Bruebl 

(D.  R.)   150 
trade.  Building  up  543,  901 


FACTORIES,    Electricity   in    (D.)    228 

Fan  motor,   Ewing-Merkle  *ii8 

Federal  Electric  Co.     Electric  signs  *io68 

I'ellinger,  Dr.   Richard.     Obituary  (D.  R.)  888 

Ferranti,  Ltd.  Single-phase,  alternating-current 
motor  *777.     Switchboard  "779 

Ferraris,  Galileo.  Monument  to,  in  Turin.  By 
Adolfo  G.  B.  Hess  '215 

Ferro-alloys,  Manufacture  of  in  the  electric  fur- 
nace.     Hy    Rossi    (D.)    Ri;2 

Ferromagnetic  substances.  Changes  in  length  of. 
By  Honda  and  Shimizu  (D.)  150,  (D.) 
732 

Wiedeman  effect   in.      By  Honda  and  Shimizu 

(D.)    114 

Ferromctals.     By   Rossi    (D.   R.)   933 

Fidelity     Electric    Co.       Small     multipolar    motors 

*I024 

Field,  Influence  of,  upon  magnetic  susceptibility  of 
solutions.     By  Heydweiller  (D.)   773 

regulator,  Cutler-Hammer  '580 

Finsen   light   cure.      By  Fvfe    (D.)    1066 

l-'inzi  railway  motor  946 

Fire  alarms   (D.   R.)   S53 

alarm    signalling   apparatus,    Guarini    wireless. 

•875 

alarm  system.     Woodworth  patent  929 

caused  hv  lightning.  Necessary  practical  safe- 
guards  against.     By  Hands   (D.   R.)   491 

of  electrical  origin  470 


VI 


INDEX. 


l'"liiliii     Mulor     XcliitU-    lo       Auluiiioblica    Oju 
J-'lutii(Kcncr  ul  ciytula  uiiUcr  the  KOiKgcn  ra/t. 

Hv   siiiiii   il>.)   41111 
I'lywhccU.     Uy  Miuliiii  (U.)  lUH 

Fog,     Klnl--     .'■- ,,|.        Ily     II !'■      ■     •, 

t'ooic,  1'^  :  1  lor  loiiii  I 

>UlliJ    *J.'  11 

-4 


ijialc,    Miiiliii    luikiiig,    *iiH 
Grsvit.iii"ii       Ml  t  li.iiiii:*!     c«UK     ut. 


(•iillB    pciclia,    ArtilicUl 


•179 
.    Mil 


l:y      Kubril 


•rl     "  1 
I'orriun  (imtr 
l''rictioii   luKftra 
h'uci    economy 

0>  I 

—    I  l.,,,,,l      I 


III  clcciiic  iiiaclilnrt  (U.)   jij 

111    cciilral    (tatiuiia.      Uy    McL«rcn 

L   11, .1.1,. .,1  U>.  K.)  39« 
Minrt    (I).)    7,ti 

lliroult  pairix  *ioi.     Uy 

IIjUIi     |mIi  111     'i.Hs. 

Tour    iiutrnt    *OJJ 

urgy.     Uy  Keller  (D.) 


llrtuilK 

Irankliii    \ 
— Application  01. 

— Con»truclion  of  re>l>tancc.     By  I".  A.  J.   Kill- 

Kcrald    (A.    K.    S.    paper)    si8 
L«buialory  iruatancc.     Amend  and  Kiiner  pit- 

riita   J46 
Maiitilactuic  of  ferroalloy*  in.     Ily  Uoui  (D.) 

8s» 
Mercury    extraction    in.      Uy    Uecker    (D.    U.) 

050 

Melhinlj.      Danckwnrdl    (liitcnts   ioj8 

McthuiU    of    iron    and    Heel    production.      By 

K<i>liaw    Cl>.    K.)    ay.      Goldacliinidt    (U.) 

4SO,    (U.)   975 
^— Produclioii  of  chlorides  of  carbon.     Machaltke 

■iiethod.   766 
Rciluctu'ii  of  iiu-inls  ill.     i'-giy  patent  143 
rcMjU-iMcc.      Uv   l-'rorlich   (D.;  401 

Smelting  (U.  K.)    150 

«tccl.      Ity    IVrkina    U>.    K.)    1018 

-^ — tor  liiu-  cxtruclion.     de   Laval  patent   '346 

Fuse  link  and  terminal,  "Chicago"  '118 

Fuses,  McUride  non-arcing.     Llcctric  .\|)pliaiicc  Co. 

*J7 
protective     devicis.     Johns-Manvillc     enclosed 

•409 


GALVANOMETERS,    Ballistic.     By    Powell    (D.) 

77'l 
lamp    anil    -so.-ilr    staiul,    l*'ooic,    Picrson    mirror 

form  of.  *i» 

String.      Uy    Eiiithorcn    (D.)    651 

Universal    rrKisterini;.      By   Armaunat    (1).    K.) 

27 
Gas  battery,   Reid  fuel,   '981 
Gas  engines.   Blast    furnace.      By   Perkins    (D.    U.) 

851.      (D.)    1063 

for   central    stations    10^14 

for  dynamo  operation,  Sav.igc  &  Love  Co.  '940 

Growth  of  3^5 

installation.     By  Gramyr   (D.   R.)    1063 

and  steam   turbines   for  dynamo   driving    (D.) 

813 

at  St.  Louis  Exposition  629 

tests  4 

Gas    producers,    Pierson   system.      By   Dupuy    (D.) 

Gases;    Dielcc'.ric    cohesion    of,    at    different    tem- 
peratures.    By  Bouty   (D.)   450 

Secondary    radiation    from,    subject    to   x-rays. 

Bv  Barkla  (D.)    114 
Spark    discharses    through.      Bradley    &    Love- 
joy  and    I'auling   patents   *6o8 
Gear  cutting  machine,  llardinge  automatic  '237 
General  Electric  Co.    Large  electric  locomotive  1^4. 
Lightnine    arrester     'is.';.       Meridian     in- 
candescent   lamp     *I94.       Exhibit    at    De- 
troit  •2.1.1;.     Portable  torque  balance   '273. 
B.    Sc    ().    locomotive    *.?io.      Power    factor 
indicator    '617.      Induction    motors    '817. 
Incandescent    lamps    for    Christmas    trees 
*8i8.     Circuit  Breaker  'gSs.     Transform- 
ers   1023 
General  Incandescent  Arc  Light  Co.     High-tension 
switches    *35.      Automatic    switches    '236. 
Outlet  box  *io68 
General  Specialty  Co.    Boiler  tube  cleaners. '409 
Genera<inK   sets,   Large    (O.)    613 
Generators.    (See  also  Altcrn.itors,  Dynamos.) 

Asynchronous.      By   McAllister   (D.)    850 

Care   and  management  of  electric.     By  Creed 

(n.    R  )    Jhs 

Compensating  system    for   alternating  current. 

Creighton  patent  847 

Compounding      of      alternating-current.         By 

Meyer   (D.)    771.      Heyland   (D.)   9^0 

Heyland.      By    Breslaucr    (D.)    884 

New  compound  three-phase.     By  Kolben    (D.) 

729 

New     Edi«on    invention     !;q4 

polyphase.  New  type  of,  and  induction  motor. 

By    I'.borall    (D.)    '227 

Polyphase,    and    steam    turbine.      Porter    and 

Currier  patent  691 

Power  station,    (D.)     190 

Testing,  by  air  calorimetry.     By  Teelfall   (D.) 

1016 
German  electrical  goods  for  Russia  17 

electrical   industries    756,    1013 

Electrochemical    Society,    Annual    meeting    of 

(D.  R.)   401 
Gesellschaft    fvir    Elektrische    Industrie.       Electric 

crane  '404 
Gest,    G.    M.      Cable   bracket    frame    *8o.      Conduit 

contract   for  .Manchester,  Mass.  942 
Gilbert,    William,    of    Colchester    '480 
Glass  casting.     Kessmeier  patent  071 
Gold  Car  Heating  and  Lighting  Co.     Electric  heat- 
ing orders   38 
Gold   dredge,    Electrical   equipment   of.      By   R.   L. 
Montague  (A.  I.  fe.  E.  paper)    105 

Electrometallurgy  of.     By  W.  H.  Walker   (A. 

I-'.    S.  paper)    i;iQ 

mining  plant  at  Breckenridge,  Colo.   '98 

Precipitation   of,    from   cyanide   solutions.      By 

Caldecott  and  Johnson   (D.)    -74 
Graphite  resistance.     By  Hopfelt   (D.)    731 


celt    u(     MU'j 

U.  K.)  4V1 

Gcniiscb   patents   441 

H 


...  2.  90 

Hertzian  waves,  Aba 


MALI.   Kl'JKCl.      Uy   v.ui   Aubcl    til)    J70 

lUUer     .Mailiiiic    Co.       Metal    letters     lor    electric 

•igna    I  a 
llaniiiiii,  T.lrctiK,    (l>.    It.)    j.H 
llaiiliniie    lliollirrt.       Auliiiiialic    gear    cutting    ma- 

I  liiiic    *.'J7,       lleiicli    lulhc    *y8j 
lluit   &    (.0.      Ururk   cutout    '274 
ll.iMfnr'j    Ttmr    Swtleh    Co.      'liinr   switch    *94« 
II  ■  w   table  ^38 

1 1  Ily.    1H7 

Uciiiiig,   l.l>.i.iiiv,  A|>|.lii>i».i;b.     Uy  Kcyval   (U.  R.) 

■4V 
a|i|>aiulus.      dc    Marc   patent   84a 
(mill    ri|uiiiinciit    38 
lleliicr    lump,    Knrrgy    of   radiation   of,  474 
Helium,    Latlioilc    lull    in.      Uy    Dcfrcggcc    (D.    R.) 

«'5 
from    railiuni.      By    Rainacy    and    Uoddy    (D.) 

489,   90a,   904  ^  „       .    , 

baorption  of.     Uy  Emile  Guarini 

-■"S 

in   navigation.      Ladd  patent   26a 

Poasibilitica    of    186 

Hides,    Electrolytic    treatment    of.      Burton    patent 

608 
Hillcs    &    Jones.      Electrically    driven    plate    planer 

Uoliait  Electric  Mfg.  Co.  Gas  engine  type  dy- 
namo   '408.      Bearings   780 

Hoisting  and  conveying  machinery,  Yale  &  Towne 
•697 

Hoists,  Electric:  Nordcn-Bittncr  installation  on 
Hamburg-American    docks    456 

Iloltzcr-Cabot  Co.  Motor  equipment  for  N.  V. 
Telephone    repair    shops    620 

Houillc  Blanche  Congress.      Kv   Bloch   (D.  R.)   693 

Hunt,   C.   W.,  Co.     Coal  handling  machinery  *S79 

Hunter,    Rudolph    M.   Alchemist    187 

Hydra  Battery  Co.    "lump  sjiark  plug  '78 

Hypochlorites.      By    \V.    H.    Walker    (D.)    571 

Ruthenburg  patent    551,    1058 

Hysteresis  and  eddy  currents.  Losses  by.  By 
Kichtcr    (I).   R.)    650 

and  eddy  current  motor.      Ily  Kana    (U.)    *3S2 

loss,    Dielectric,    and    capacity    of    high-tension 

machines.     By  Holitscher   (D.)   447 


I 


ILLINOIS     STATE    ELECTRICAL    ASSOCIA- 
TION', meeting   527,  556 
Illuminant,    New,    Btau   process    188 
Illumination,    Possibilities   of    future   economics    in 
electrical.      By    Chamen    (D.)    266 

of    Symphony    Hall,    Boston    by    Elblight    Co. 

of   America    '736 
Incandescent  Lamps: 

adjuster.     Applied    Device  Co.    *io2i 

Bryan-Marsh    '408 

bulbs,   Kcpplcr   method  of  coating  848 

Carbon  tilament.     By  Strauss   (D.)   973 

Crane  reflector  882 

^Downward    Light    '778 

Electric    Flash   Light  sign   '198 

filament.  Just,  1015 

-fittings    (D.    R.)    813 

Heat    radiation   of.      By    Fischer    (D.)    306 

Large.       Electric    Appliance    Co.    '78 

Lighting  by.      (D.   R.)   26 

Low-frequency.      Lamme  patent  22 

Meridian.     General   Electric  Co.    *i94 

Miller.      Missouri    Am.    Elec.    Co.      154 

Shunt    box.      Sliallcnbcrgcr    patent    690 

Thorium   filament    (D.    R.)    885 

and     wiring     for     Christmas     trees.       General 

Electric   'SiS 
Independent    Telephone    Association,    Chicago    con- 
vention   1,    12 
Independent    Telephone    Association    of    Southern 

Indiana,    Meeting  of   874 
Index,  Technical  press  no 

Indiana    Electrical    Association,    Meeting   of    604 
Indicator,  Cathode  ray  alternating  current  wave  54 

Demand,     for     three     wire    installations.       By 

Dick    (D.)    651 

General    Electric   power    factor.   '617 

Reverse    current.      Andrews    patent    847 

Inductance  of  armature  coils.  Calculation  of  ap- 
parent. By  C.  C.  Hawkins  •798,  '835, 
''871,   'gii,   '961 

Coefficiency    of.      By    Brion    (D.)    *40i 

Induction    coil.      By    Armagnat    (D.)    933 

Law  of  the  condenser  in.     By   Ives    (D.)    731 

operated   with   alternating  current.      By    Wien 
(D.)     307 

spark.     By  Alfred  G.  Dell  834 

Installation  rules  in  France   (D.)   352 
Institute   of   Electrical    Eneineers    (British),    Presi- 
dential address.     By  Gray   (D.)    1020 
Insulating    material.      Bascnan    and    Cohen    patent 

262 
Insulating  paints.      By  Toch   (D.)    1064 

paper.      By  Beaver,    Neighbour    (D.)    887 

— —substances.   Resistance  of  high,  to  perforation. 

By  Walter  (D.)   650 
Insulation,    Fire-proof   wire.      By  Wm.   H.   Easton, 
*934 

and   mechanical    protection   of  electric    wiring. 

(D.   R.)    26 
Insulators,    Cadiot    &    Cie    high-tension    cross-arms 
and,  *70 

Choice    of    high-tension.      By    Knowlton    (D.) 

570  • 

High-tension  current.     Lemstrom  patent  144 

Testing.      By  Ritter   (D.   R.)    615 


null 
•880 
-Renewable    Wehnelt.      By    Zchndcr    (^U.)    "sja 


liiaulutuia,   continued. 

iiullcy,   Llcciiical  and  mechanical   ajicciltcatton 

ul.       Uy     baiii'l     hhcldun     and     John     U. 

Kcilcy    CA.    1.    1'..    1'..    papery    by 
— -  Western    KU-itric    aplit    pureclain    •77H 
ItUernuliiiiial  .'\>>i>riutiuii  ul    Municipal  Electrician; 

Atlantic   City   Cunvciition  jwo 
liilcriiatiuii.il    l.li'Liiual   (.uiigicss  at    .St.    Luuis  fSt 

168,  6 JO 

I'.lecliicul   units  ut  995    (U.)    1018 
Inlcnialiiiiial   Luiigic>»   for    Applied   Cliciiiiatry.   By 

Ouiiiiccl    and    (..Icinciit     (U.     U)     Jja     (U. 

K.)    774-      (U<   y^)    «"<) 
iVtcrnatluiiul  Strum  I'uuip  Co.     Centrifugal  pumps 
luliij 

interrupt!  I  :  llevelupincnt  of  the  current.  By 
Wiight   (1).   U.)   27 

Hougliioii   palnit   923 

— lluugliiun.       Electro-Surgical    Inatrumcnt    Co. 

Murpliy  high  potential.     Uy  A.   I'rederick  Col- 

\&e 

Kol.iiy    liigli'frriiuency.      Ily   M.    Laatham 
— Whcnclt.     Uy   llauitcr   (IJ.)   353 

Interstate  Independent  Telephone  Aaaociation, 
(  oiivciitiun,  870,  945,  919,  ion.  Ex- 
hibits '97 

Iodine,  Aciiun  of,  on  Soppcr  films.  Uy  Huullcvigue 
tlJ.    R.)    815     ^.„  . 

Ionization  of  air  at  different  temperatures  and 
pressures.      By   Patterson    (D.)    489 

of  air  by  wotcr.     By   llimstcdt  (D.)   76.  (D.) 

35a 

Teiniieraturc  and.      By    McClung    (D.    R.)    03a 

Ions,  and  ons.  Theory  of,  505.  By  R.  R.  Bowkcr 
507 

— ^Positive.      By   Townscnd   (1>.)    1018 

lion  coiiLiiiiing  carbon,  Magnetic  properties  of. 
Ily    Maurain    (D.    R.)    774 

Electric  smelting  of,   1050 

Electrometallurgy     of.       By     Marcus     Ruthen- 
burg   (A.    h.    S.    paper)    518 

Passive  state  of.     By  C.  F.  Burgess  (A.  E.  S. 

paper)    $18 

and     steel,     Elcctrodeposition     of     zinc     upon. 

Szirmay   patent   346 

and    sieel.    Electronictallurgy   of,    Harmet   pat- 
ent '765 

and  steel.  Magnetic  testa  of,   22 

and  steel  production.  Electric  furnace  meth- 
ods of.  Uy  Kershaw  (U.  R.;  27.  Gold- 
Schmidt    (D.)    450,   (D.)   975 

Isolated  Plants: 

Annripolis    barracks    44 

Berg  &  Go's  hat  factory,  OranM,  .V.  J.  239 

versus  central  station  supply.     By  R.  S.  Hale 

383 

—for    Dutch    torpedo    boats    (D.    R.)    307    . 

Hydroelectric     installation     at     Rossy    Priory, 

Perthshire,    England    (D.    R.)    53" 

Long   Island.      Bullock  Electric  Mfg.  Co.  'Sso 

Mutual    Life    Ins.    Co.,    Johannesburg,    South 

Africa    536 

Newark    free   public    library    '27 1 

Patton    Paint   Co.,    Newark,    N.   J.      •454 

Portrane  asylum   (D.)    1017  . 

United     States     battleships     Connecticut      and 

Louisiana  By  R.   M.  Klein   •251 


JOHNS-MANVILLE  CO.  Electric  car  heaters  357- 
Enclosed   fuse  protective  devices  '409 

Johnson   &   Morton.     Trolley  catcher   •579 

Jones,  J.   &   Son.      Power  motor   •408 

Journal  of  Physical  Chemistry,  New  publication 
560 

K 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

Telephone    contract,    Linton,    Ind.    456 
Kelvin  &  Jas.  White,  Ltd.     Ammeter  and  voltmeter 

combined  *I94  .    . 

Kentucky      Independent      Telephone      Association, 

Meeting   of    808 
Kunzite,    Discovery    of   397 


LABORATORY,  ELECTROCHEMICAL,  at 
Mass.    Inst,    of    Technology    830 

Mass.    Institute    of   Technology   and    Univ.   of 

Penn.    (D.    R.)    28 

Lambert  Schmidt  Telephone  Mfg.  Co.  Telephone 
system  of  Manhattan  elevated  railway  •31 

Lamp  fixture  (D.   R.)   973 

Lamps.  (See  Hefner,  Incandescent,  Nernst,  Os- 
mium, Vapor.) 

Lang,   Electric   Co.      Copper  castings   '409 

Lathe,  Hardinge  bench,   983 

Heavy  service,  with  electric  drive   (D.)   260 

Motor-driven  chasing,    (D.)    648 

Motor  driven  turret,    (D.)    112  „     ,.. 

I^ead  cell,  New  type  of  electrolytic.  By  P.  G. 
Salom  (A.  E.  S.  paper)  520 

peroxide.  Manufacture  of.  Quedenfeldt  pat- 
ent 224 

refining,   Electrolytic.     By   Betts    (D.)    353 

salts   by  electrolysis.      By    Elbs   and    Nuebling 

(D.)    614 

Leeds   &    Northrup   Co.      Resistance   box    ^272 

Letters   for  electric   signs,   Haller  metal    155 

Lighthouses,   Electric.      By  Konig   (D.  R.)    772 

Electric,    on    Island    of    Heligoland,    Germany, 

168 

New    Lizard   610 

Lighting,  Economy  in  public.  946 

Electric,   in    St.    Peters    185 

in   Europe  724  _,  ,.  . 

exhibit    at    Contractors'    Convention,    Elblight 

•196 

Montmartre.  Paris   1060 

in   Rochester    714 

St.   Lawrence  River  770 
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Lighting,  continued. 

Stage  (U.)   *ioi7 

Westminster  Abbey  by  electricity  lois 

Lightning  arresters,   General  Electric  *iss 

— ■ — Raymond  patent  882 

Lightning,    Necessary   practical   safeguards   against 

hre  caused  by.     By  Hands  (D.  R.)  491 
protection.   Barbed   wire   for.     By   W.    C.   Mc- 

Entee   848 

schedule.     Measuring.     By  C.   B.   Russell  23 

Liquids,    Rotation    of,   in   the    magnetic   field.      By 

Urbasch   (D.)  231.     By  Urude  (U.)   489 
Lithographic     plates.    Electrolytic    preparation    of. 

Strecker  patent  442 
Locomotives,       Electric.         British       Westinghouse 

mining    ip8 

Dalton    and   Cole   patents   882 

General  Electric   Co.   154.     New  B.  &  O.  '310 

Hungary.     By  Brunn   (D.  R.)   570 

Recent.     By   Brunn   (D.)    730 

Mine.     By  Egger   (D.)   730 

and  pneumatic,   in  and  about  coal   niim-s.      By 

Ackermann   (D.)  449 

Shock   from   high-voltage   (D.   R.)    449 

Storage    battery    industrial.      By    F.    L.    Ses- 
sions  (A.   I.   E.  E.  paper)   68;  90,   188 
Luminometer,   tiurnett   187,   "223 
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MACHINE    TOOLS,    Electrical 

Robert  Lozier  757 
Electrically    driven   in   railroad   shops. 

H.   Hines  473 

Measuring   the   power  of.     Walsh    (D.)    569 

Motor-driven   (D.  R.)   488,   (D.   R.)   649 

Machinery,    Motor    driven.      By    Frank    B.    Klein- 

hans   '963 
Madagascar,    Electrical   development   in. 
Magnet,   Iron-clad  for  braking  purposes. 

mond   (D.  K.)   614 

Permanent.     By  Ende   (D.   R.)   932 

for    oculists,    Carstarphen    large.    '273 

for   use   in  separation   of  ores.      Campbell  pat- 
ent 879 
Magnetic  coils,  Winding  of.     By  Zischeck  (D.)  398 
field.  Capacity   of  a  vacuum  tube  in.     By   Lo- 

puchin   and   AfanasieiT    (D.)    974 
field.   Rotation   of  liquids  under  the  action  of. 

By  Urbasch   (D.)   231.     Drude  (D.)  489 

flux  sifters  369 

forces,  Measurement  of.     By  Searle  (D.)  27 

observations  of  the  United  States.     By  Bauer 

and  Fleming    (D.   R.)    308 

rock  in   Alaska  610 

separation  of  ores.     By  Fabre   (D.)   615 

. units.     By  A.  E.  Kennelly  (A..  I.  E.  E.  paper) 

104 
Magnetism.     By  Maurain   (D.  R.)   773 

of  basalt.     B  Allan   (D.  R.)    1018 

Terrestrial.     By  Creak  (D.  R.)  650 

Terrestrial,    and    atmospheric    electricity 

R.)  570 
Manetometer.      By   Chree    (D.)    1020 
Manganese,    alloys.    Magnetic.      I3y    Hensler 

974^ 

works.  Electrical,  at  Shawinigan  Falls  221,  315 

Manufacturing    plant:     Aluminum    Works    of    So- 

ciete     Electrometallurgique    Francais.      By 

Perkins   (D.)   772 

Astoria  Steel   Company  239 

Franco  Tosi  Works    (D.   R.)    115 

Schuckert    Electric    Works,    Nuremberg,    Ger- 

many.     By  S.  N.  Taylor  *i69 
Marconi,   Nobel  prize   for  728 
Martin  Grate  Co.     Rocking  grate  *ii8 
Massachusetts  public  service  legislation.'    By  Alton 

D.  Adams  429 
Massachusetts  Street  Railway  Association,   new  of- 
ficers 647 
Measurements      on       alternating-current       circuits. 

Power.      By   Williamson    (D.   R.)    401 
of  electrical   conductivity.   Apparatus   for  mak- 
ing direct  reading.     By  Wm.   Hoopes  *8i5 
of   electromagnetic    radiation.      By   Huth    (D.) 

•650 

of  high   potentials.      By   Voigt    (D.)    532 

of  lighting  schedules.      By  C.   B.   Russell   23 

of  magnetic  forces.     By  Searle   (D.)   27 

Potentiometer   for  thermocouple.     By   Lehfeldt 

(D.   R.)   150 

of  self  induction.      By   Hohage    (D.)   "732 

and   separation   of  the  losses   of  asynchronous 

polyphase  motors.     By  Peukert  (D.)  487 
Three-phase  power,  z.     By  Henry  Pikler   188, 

S93.      F.    Hardie    Jeannin    *S96.      L.    L. 

Perry,  A.  S.  McAllister  770 
of  velocities  of  rotation  of  alternators  in  par- 
allel.    By  Sartori   (D.)   613 
of    wave    length    of    electric    oscillations.      By 

Doenitz   (D.)   '933 
Measuring     instruments.     Direct-current     (D.     R.) 

615 

Transformers  for.     By  Punga  (D.)  774 

Medicine,   Electricity  in   262 

Mercury  arc.   Discontinuous.    By  Kallir   (D.)   •614 

break,  Assymmetry  of.     By  Ives   (D.)   490 

cathode   cell    for  electrolysis    of   brine.      G.    & 

G.  W.  Bell  process  *44i 
cathode  cell  for  electrolysis  of  sodium  chloride. 

Baker  and  Burwell  patent  224 

cathode  process,  Castner-Kellner  patent  806 

extraction  in  the  electric  furnace.     By  Becker 

(D.    R.)    650 

Radioactive  vapor  from.     By  StruU    (D.)   231 

• Oxidation   of   metals   dissolved   in.     Baker  and 

Burwell  patent  524 
vapor.  Conductivity  of,  993.     By  Peter  Cooper 

Hewitt    *iooo 
Metal  saw  table,  Hazleton  &  Donald   "Acme"  ^38 
Metals,   Electrodeposition  of.     Johnson  patents  766 
Polishing    and    plating   of.      By    Hawkins    (D. 

R.)  695 


Metals,   continued. 

Radioactivity   of.      By   McLennan   and    Burton 

(D.)    532-      Vollcr   (D.)    649 
Reduction   of,    in   the   electric   furnace.       Egly 

patent    143.      Tone    patent    '923.     Danck- 

wardt   patent   1058 

"Selium"   277 

Testing   methods    for    magnetic.      By    Fraichet 

(D.)    614 
Vaporization    and   boiling   of.      By    Krafft    (D. 

R.)    695 
Metallic   powders.   Manufacture   of    (D.    R.)   650 
Metallurgy,     Application     of    electric    furnace     in. 

By  Keller   (D.)   27 
Meters.      (See   also   Wattmeters) 
Influence  of  the  shape  of  the  current  curve  on 

induction.     By  Stern    (D.)   309 
Phase    adjustment    for.      Shallenberger    patent 

690 

Portable    Electric  line   '778 

Starting  coil  for.     Cox  patent  73 

torque  balance.   General   Electric  portable  *273 

Metric  system,   2.     By  F.  A.  Halsey  23.     Geo.  W. 

CoUes  23,  III,  261.     J.  G.  Vogel  264.     F. 

A.   Halsey  &   Geo.  W.   Colles  397 
— —and   foreign  trade  867.     Geo.  W.   Colles  883 

in   Great   Britain   810 

in  New  Zealand   769 

Secretary  Shaw  on,   1014 

Michrophone  arrangement.  Generation  of  wave  cur- 
rents by   (D.)    191 
Milan  transportation  exhibition  for  1905  485 
Milling  machine,  Becker-Brainard  planer  types  '493 

"Cincinnati"'  index  head  for,     38 

Electrically-driven    (D.   R.)    694 

Motor-driven  verticle   (D.   R.)   772 

Milv/aukee    Electric    Co.       Motor    driven    printing 

press  'iS 
Minerals,  Electric  Mineral  Survey  Company's  meth 

od  of  locating  *62o 

Locating,  electrically.      Leonard  patent  348 

Mines    and    collieries.    Electric    motive    power    in. 

By  Scott   (D.)  44S.     Campbell  Futers  (D. 

R.)  488.     Allen  (D.  R.)   813 
Electric   appliances  in   European.      By   Guarim 

(D.   R.)   488 

Electrically  operated  haulage  plant  (D.)  693 

Electrically      operated      pumping      engine      in 

Gneisenau  mines,  Germany  *758 

hoist.  Motor-driven  (D.  R.)  448 

locomotives.     By  Egger  (D.)    730 

and    Smelters,    Alternating    vs.    direct    current 

for.     By  Brown   (D.   R.)   649 

Storage  batteries  in.     By  Huber   (D.)   398 

Mining,  Air  compressors  for,  driven  by  electricity 

(D.)    750 

Electricity    in.      By   Warren    (D.)    1063 

plant,    Electricallv    driven.      By    Hooghwinke! 

(D.)     530,    (D.)    569  . 

Missouri   American   Electric    Co.      Miller   incandis- 

cent  lamp  *I54 
Motors: 
Alternating-current,     Hunting    of.       By    Hop- 

kinson   (D.)   447 
for  alternating-current  traction.     Westinghouse 

patent  22 
Alternating-current  for  variable  speed.     Slich- 

ter  paper.    18 
asynchronous.    Compensation    of.      By    Meyer 

(D.)   529 
asynchronous    polyhpase.     Exact    diagram    of. 

By  Lehmann  (D.  R.)  487 
Brake    horsepower   and   efficiency   of   a   small. 

By  J.  L.   Dickson  *ioo 
Compensated    series.      Bv    Latour    (D.)    *8ii. 

Osnos    (D.)    *849,    (D.   R.)    930.      Blondel 

(D.)    973 
Couffinhcl    variable    speed.      By   Courtier    (D.) 

direct  current,  Emerson  six-pole  enclosed  *6i8 

direct-current.       Possible    source    for    securing 

wide   speed  range   in.     By  A.   F.  Heming- 
way 560 
direct-current.  Speed  regulation  of.     By  Rogers 

(D.    R.)    447.      Broadbent    (D.)    930 

and  dynamos,   Roth   *i9; 

and  dvnamos.  Siemens'  '576 

Eddy  current,   and  hysteresis.     By  Kann   (D.) 

•352 

electric.   Control   of.     Eastwood   patent   029 

electric,    Evolution   of   the    railway    1050 

— —Electric,  in  iron  works   (D.  R.)   307 

Electric,  for  small  industries.     By  Loewitt   (D. 

R.)    390  ^    „  , 
^Electric,  for  traction.     By  Neithammer  (D.  R.) 

112 
equipment,  Holtzer-Cabot,  in  N.   Y.  Telephone 

repair  shop  620 
Fidelity    Electric    small    multipolar,    "1024 


for    Stock- 
By  Ho- 


147. 


Production  and  consumption  of  (Tj.)  775 

— — Quantitative   electrolytic    precipitation   of. 
Nissenson   and    Danneel    (D.   R.)    650 


By 


Finzi  railway  946 

generator    sets.    Test    of    Oerlikon 

holm   central   station  *;73 
generators   versus    rotary    converters. 

hirt   (D.)   886 
Motors,    Induction.      By   Hoxie    (D.    R.)    850 

Application  of   (T>.  R.)   649 

in    Belleville    Portland    Cement    Co.    82 

—Care  of.     By  \Veeks  (T).  R.)  112 

with   commutators.      By   Blondel    (D.   R.) 

Latour   (D.1    189 

Controlling.     Girault  patent  22 

Design   for   i  hp  self-starting,  single-phase   CD. 

R.)  447 
— — Design    for    a    2-hp,    self-starting,    single-phase 

(D.  R.)  530 

Diagram.     By  Thomallen   (D.   R.)    1017 

General    Electric    '817 

Heyland.     By  Brcslauer  (D.)  884 

and    new    type    of    polyphase    generator. 

Ebor.ill    (D.)   *227 

Single  phase.     Bradley  patent  iii 

S.   K.    C.   *ii6 

Speed  indicators   for.      Berg  patents   262 

Starting   *297 

Tandem-multiple   control  of,  305 
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Motors,    continued. 

Vector   diagram   of   the   single-phase.      By   Su- 

mee  (U.  K.)  612 
Motors,  Jones   power   '408 
Method    of    finding    the    efficiency    of    scries. 

By  Wilson  (U.)  '650 
Non-synchronous       alternating-current.  By 

Feldmann  (U.)    112 
Operation  of  railway^  in  service.     By   C.   Ren- 

shaw   (A.  I.  E.  E.  paper)   70,  90 
polyphase,   Measurement  and  separation  of  the 

losses  of  asynchronous.     By  Penkert   (D.) 

487 
Polyphase  railway.     Porter  and  Currier  patent 

691 
polyphase,    Variable-speed.      Bv    Burkard    (D.) 

•529 

Railway,    with    compound    winding.      By    Ho- 

bart   (D.)    148 
— —Railway,  construction.     Macloskie  patent  882 
— ^Repulsion.      By   Marius  Latour   (D.  R.)   25 
Schuler-Ferranti    single-phase    alternating-ctir- 

rent  '777 
— —Self-starting,  single-phase.     Wagner  patent  de- 
cision 794 
Single-phase,   as   means   of   increasing   station 

earnings.      By   Layman    (D.)    267 
Single-phase  repulsion.     By  Schueler  (D.)  227. 

Cramp  (D.)  '648 
Single-phase    traction.      By    Szasz    (D.)     1016. 

(D.   R.)    1016,    1033 
Single-phase,    with    commutator.      By    Blondel 

(D.   R.)    1016 
single  phase,  Winter-Eichberg  1006.     By  Szasz 

(D.)    1016,  1060 

for  standard  machine  tools,  Bissell  ^lo 

starter,   automatic,   German    (D.)    "1062 

starters  and  controlling  panels.    Ward  Leonard 

*I022 

Starters,    Graphic    calculation    of.      By    Krause 

(D.  R.)  731 

— —Testing  railway.     By  Abey   (D.  R.)  815 

Thomson  electrostatic  298 

Three-phase  for  coal-cutting  machines   (D.   R.) 

.„      569 

Three-phase    for    electrical    driving.      By    Ebo- 

rall    (D.)    569,   (D.)    648,    (D.)    693 

Traction  with  single-phase  (D.)  399,  878 

Variable  speed,  and  their  relation  to  new  shop 

methods.     By  Lozier  (D.)  266 

Variable  speed.  Stow  installation  at  Pitteburs 

•578 

Vector  diagram  of  the  compensated.  By  Hey- 
land   (D.)    265 

Moving  platforms  in  New  York  563 

Municipal  Electricians,  Atlantic  City  convention 
of,   326,    443 

Municipal   lighting:   Chicago   912 

Cleveland,   432,   972,    1015 


msley    (D.)    1066 


Great   Britain 

plants.      By   Walmsley 

statistics,    National   Electric   Light  Association 

report  34 

Tallahassee,   rla.,  plant.     By   Poole    (D.)   57° 

Valley  City,  N.  D.,  failure  527 

Municipal  government  shortage  in  Chicago  1014 
Municipal   Ownership  at   Ashtabula   791,  794 

Charles   Francis  Adams  on.  445 

in  England  882 

Municipal     Signal     Co.       Telephone    police    signal 

system   in   Cleveland  455 
Municipalism  in  Leipzig  4 
Musso    Duplex    Typewriting    Wireless    Telegraphy 

Co.,   Incorporation  of,   36 

N 

NATIONAL  ARM,  PIN  AND  BRACKET  ASSO- 
CIATION, Convention  of,  891.  Organ, 
ization   273 

National  Bureau  of  Standards  report  504,  506 

National  Electric  Light  Association,  Photometric 
committee  report  '678,  708,  *7i6 

National  Electrical  Contractors'  Association,  De- 
troit   convention    152 

National  Independent  Telephone  Assoc,  Chicago 
convention    exhibits    39 

National  Machine  Tool  Builders'  Association, 
Meeting   of,   847 

National  Steel  Foundry  Co.,  Developments  at  New 
Haven    235 

Navy,  Electrical  engineering  in  440 

Electricity    in.    247,    759 

Emperor  William's  visit  to  U.   S.  battleship  7 

Steam    turbines    on    torpedo    boats    919 

Nernst  lamp  249.     By  F.  W.  Willcox  486 

glower.    Radiation    from.      By    Hartman    (D.) 

26s 

in  Newton  Country  Club,  Mass.  202 

— — Photometric  tests  of,  '678,  708.  Correction 
928 

New    York    Electrical    Society,    Meeting    of    690 

New  York  Electrical  Trades  Society,  Meeting  o£ 
928,   976 

New  York  State  Street  Railway  Association,  Con- 
vention of,  594.     Exhibits  665 

Niagara  Falls:  Oldbury  Chemical  Company's  plant 
extensions    445 

power  notes  526 

power.    Recent   developments   62 

power  for  Toronto  304,   (D.)   530 

State  reservation  and  the   falls   108 

Nickel,  copper  and  zinc  from  chloride  solutions. 
By  Koehler   (D.   R.)   888,   (D.)   975 

copper   sulphide,    Treatment   of.     Browne    pat- 

cnt-684.     Baker  and  Burwell  patent  685 

mines  of  Ontario  809 

plating.     Edison  patent  303 

plating  tank.   Efiicicncy  of.     By  O.  W.  Brown 

(A.   E.   S.  paper)   519 

N-Ravs,  and  radioactivity  1034 

Storage.     By   Blondlot    (D.)    1064 

Nitrate  plants,  Electrical  equipment  for  Chilean 
237 

Nitric  acid,  Production  of,  by  electric  discharges. 
By   Kowalski    (D.)    '231 
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766 
Osmium  l.imps  (D.)   730.  (D.)  813,   (D.)  851 
Osmosis.   Klectrical.      By   IVrrin   (I).)   353 
Ostwald,  Wilhrlm.     Biogr.iphy  '431 
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ients 84J 
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Paraffine,  Conductivity  of  solid,  under  the  influence 
of  radium.     By  Becquerel  (D.)  27 

Patents,  Annual  report.    1004 

in  Australia  4^4 
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Removing    water    from     (D.)     930,     (D.)     974. 
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vention  of,  63S 
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Photometer.      Matthews      spherical      candle-power. 
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Hilles  &  Jones  electrically  driven  plate   *8o 

Platinum    anodes.     Electrolysis    with    smooth    and 
platinized.     By  Foerster  (D.)  571 

electrodes.      By  Perkin    (D.)   353 

Production  of  in    1902   172 

Plowing,     Electric    power    in.       By    Guarini     (D.) 
R.)   351 

Pole   industry.   Electrical.     W.   C.   Sterling  &  Son 
•619 

Portable    Electric    Instrument    Co.     Portable    line 
meter.   '778 
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What  the  Mayor  Drinks. 

Some  iew  months  ago,  when  Commissioner  Monroe,  of  the  De- 
partment of  Water,  Gas  and  Electricity,  began  his  agitation  for  the 
establishment  of  a  New  York  municipal  electric  lighting  plant,  we 
took  occasion  to  remark  that  if  he  would  only  see  to  it  that  the  water 
now  supplied  by  the  city  were  made  fit  for  drinking  and  bathing  he 
would  have  enough  to  attend  to  without  creating  another  city  enter- 
prise to  be  mismanaged.  It  is  possible  that  some  people  thought  this 
was  a  hypercritical  objection,  but  if  so  they  could  not  be  familiar 
with  the  conditions  of  Croton  water,  or  if  New  Yorkers,  could  not 
be  in  the  habit  of  trying  to  absorb  it.  We  now  note  that  Mayor 
Low,  of  this  city,  is  himself  of  the  same  opinion  as  we  are  with 
regard  to  the  potable  qualities  of  the  city  water  supply.  In  the  recent 
issue  of  the  City  Record,  giving  details  of  the  city  expenses  as  re- 
ported by  the  finance  department  for  the  quarter  ending  March  31, 
we  find  that  the  Mayor  is  allowed  to  pay  $3  per  month  to  the  Clynta 
Water  Company  for  drinking  water,  while  Controller  Grout  is 
allowed  to  pay  $73.50  to  a  filter  company  for  the  use  of  their  filters 
to  purify  the  water  used  in  his  office  for  drinking  purposes.  Such 
amusing  little  incidents  as  these  give,  it  seems  to  us,  renewed  force 
and  pertinence  to  our  argument  that  before  Commissioner  Monroe 
takes  on  the  responsibilities  of  another  big  department,  he  had 
better  do  what  he  can  to  regulate  more  efficiently  the  water  supply 
under  his  care,  so  that  the  foremost  officials  of  the  city  do  not  have 
thus  to  put  themselves  on  record  as  either  being  unable  to  drink  the 
Croton  supply  without  filtering  it,  or  else  as  being  compelled  to 
abandon  its  use  altogether  and  drink  some  water  brought  from  a 
remote  point  by  ordinary  commercial  agency. 


Incidentally  to  this,  we  cannot  altogether  refrain  from  calling 
attention  to  the  present  racket  over  the  abuses  and  scandals  in  the 
government  post  office.  Whenever  an  agitation  is  got  up  for  muni- 
cipal ownership  or  the  governmental  control  of  the  telegraph  or  the 
telephone,  reference  is  made  to  the  post  office  and  its  success  as  a 
governmental  institution.  So  far  as  we  are  concerned,  it  seems  to 
us  that  the  United  States  post  office  service  is  hardly  a  successful 
institution,  and  it  is  something  to  provoke  the  cynical  to  merri- 
ment to  see  some  of  the  daily  newspapers  that  are  loudest  in  their 
advocacy  of  municipal  and  government  ownership,  now  pounding 
the  post  office  as  hard  as  they  can  for  the  grave  evils  that  have  been 
opened  up  to  publicity,  and  allowing  vehemently  that  there  is  no  good 
thing  or  person  to  be  found  in  the  government  post  office  service.  As 
is  well  remarked  in  one  of  the  comic  operas,  "It  is  to  Laugh." 


Telephone  Engineering  and  the  A.  I.  E.  E. 

In  a  paper  read  last  week  at  the  Chicago  meeting  of  the  Inde- 
pendent Telephone  Association,  Mr.  J.  C.  Kelsey  referred  in  plain 
terms  to  the  dereliction  of  telephone  engineers  with  respect  to  con- 
tributions on  their  part  to  engineering  literature — a  dereliction  which 
for  years  has  been  the  subject  of  general  comment.  After  sketching 
the  development  of  telephony  into  a  branch  of  electrical  engineering, 
he  said  that  to  place  telephone  engineering  where  it  rightly  belongs, 
"one  thing  yet  remains,  and  that  is,  the  attention  of  the  scientific 
world  must  be  attracted  by  our  deeds  and  words.  The  American 
Institute  of  Electrical  Engineers  is  the  body  to  which  we  look  for 
the  official  expression  of  the  electrical  profession.  Everything  good, 
novel  and  interesting  is  brought  before  this  body  in  the  fullness  of 
time.     It  is  discussed  freely  and  honestly,  and  if  found  meritorious 


ELFXTRICAI.    WoKI.D    and    KNC.INKER. 


Vol..  XI. II.  No.  I. 


it  given  a  pliicr  in  the  rrconJ!!  for  nil  men  to  rrud  iiiul  li>  think  iilmul. 
If  :ill  (lie  Irlrpluinr  rnKit)rrr<t  had  |irrniis<iion  or  had  the  inclinatini) 
t.i  take  hrnad  and  ciMnprrlu-nHJNr  papers  hrforr  tiiat  hmly — tliere  's 
plenty  i>f  material-  the  engineeriuK  wurld  would  more  fully  reali/c 
the  breadth  of  telephony  and  scientific  men  would  take  more  interest 
in  studying  the  various  and  vexatious  problems  now  confrontiiiR 
the  practice  of  telephone  riiKineeriiiK.  Hut  all  that  lia>.  been  thus 
far  brouRht  before  the  Institute  is  in  general  a  sort  of  apology,  an 
evasion  of  the  subject  by  a  prolonged  discussion  of  rates,  or  an 
assurance  that  telephone  engineering  is  a  broad  profession.  It  will 
take  more  than  assurances  to  establish  this  fact.  How  much  beller 
it  would  be  if  an  institute  of  telephone  engineers  could  be  organized 
and  perpetuated."  In  comicction  with  the  latter  suggestion,  it  may 
be  remarked  that  the  .\.  I.  I"..  Iv  now  includes  in  its  membership  the 
leading  telephone  engineers  of  the  country,  many  of  whom  are  per- 
.sistently  solicited  for  contributions  to  the  Transactions  of  that  bo<ly. 
Should  these  become  active  as  members  of  a  special  Telephone  In- 
stitute, wc  doubt  if  llu'  result  would  coiii|)iri'<.ile  for  the  loss  of 
prestige  that  would  .icconip.iiiy  the  separation  of  telephone  ciigitu'er^ 
from  the  electrical  engineering  profession  at  large,  and  the  isolation 
of  telephony  as  a  branch  of  electrical  engineering. 


We  are  glad  to  note  in  this  coniu-ction  that  the  plans  adopted  for 
the  continuance  and  expansion  of  the  Independent  Telei)hone  Asso- 
ciation at  the  Chicago  convention  last  week,  involve  the  fuller  recog- 
nition of  telephone  engineering  as  distinguished  from  telephone 
finance.  We  shall  see  plenty  of  the  latter  without  doubt  during  the 
next  decade,  but  the  only  part  of  it  that  will  be  substantial  and 
enduring  will  be  based  primarily  upon  the  best  work  of  the  telephone 
engineer.  The  day  of  cheap  telephone  construction  has  gone  by,  and 
the  future  for  the  telephone  engineer  is  as  bright  as  that  of  his 
brethren  in  electric  lighting,  traction  or  power  transmission. 


Three-phase  Power  Measurement. 

Last  week  we  published  an  article  by  Mr.  F.  .A.  Fish,  which  em- 
bodies a  useful  suggestion.  It  is  well  known  that  the  power  trans- 
mitted in  three-phase  circuits  can  be  measured  either  by  three  watt- 
meters, one  in  each  line,  or  by  two  wattmeters,  one  in  each  of  two 
lines,  with  their  pressure-windings  carried  to  the  remaining  line. 
The  sum  of  the  two  readings  in  this  case  gives  the  power  transmitted 
over  the  system,  whether  the  system  is  balanced  or  not.  In  most 
instances  the  two  wattmeter  readings  are  of  reasonably  large  mag- 
nitudes, and  are  nearly  equal.  In  some  instances,  however,  when  the 
system  is  highly  inductive,  and  particularly  when  it  is  unbalanced, 
one  of  the  readings  may  become  negative,  and  should  be  subtracted 
from,  instead  of  added  to,  the  other.  This  requires  that  the  con- 
nections of  the  negatively-reading  instrument  must  be  reversed  in 
order  to  make  an  observation  possible  with  the  ordinary  form  of 
apparatus.  This  reversal  of  wattmeter  connections  is,  therefore, 
an  indication  that  the  power  is  the  diflference,  and  not  the  sum,  of 
the  two  instrument  readings.  It  often  happens,  however,  that  there 
is  uncertainty  in  connecting  the  wattmeter  leads,  as  to  whether  they 
have  been  reversed  or  not.  In  such  a  case  there  is  necessarily  un- 
certainty as  to  w-hether  the  power  transmitted  over  the  circuit  should 
be  interpreted  as  the  sum  or  as  the  diflference  of  the  two  instrument 
readings. 


The  plan  suggested  in  the  article  is  to  apply  a  non-inductive 
shunt  to  the  series  coil  of  the  doubtful  instrument.  This  has  the 
effect  of  retarding  the  phase  of  the  residual  current  left  in  the  series 
coil,  since  there  is  appreciable  reactance  in  the  coil,  but  inappreciable 
reactance  in  the  non-inductive  shunt.  The  effect  of  the  extra  phase 
diflference  of  the  series  current  may  more  than  compensate  for  the 


shunting  and  the  shunted  wattmeter  may  indicate  more  than  in 
the  un^liunied  condition.  It  is  shown  that  in  g^'iK-'ral,  when  the 
instrument  is  working  with  the  iH-Kalive  signification,  the  shunting 
is  likely  to  incrcaHc  the  reading  I  whereas  if  the  instrument  is  oper- 
ating in  the  normal  direction,  the  shunting  is  likely  to  decrease  the 
reading,  in  the  usual  way.  In  order  to  make  the  test  more  definite, 
extra  inductance  may  be  prrmanenlly  inserted  in  series  with  the 
series  coil,  of  such  magnitude  as  will  strongly  reinforce  the  induc- 
t.iiice  of  that  coil,  but  not  so  large  as  to  exercise  any  appreciable 
inlluence  upon  the  phase  of  the  current  in  the  circuit  under  test.  It 
is  very  seldom  that  the  (piestion  of  sum  or  difference  in  the  readings 
of  the  twu-waltmetir  test  cm  seriously  arise:  but  when  it  docs 
arise,  such  a  simple  expedient  should  be  welcomed  as  a  criterion. 


The  Metkic  System. 

.\s  our  columns  are  always  (iimi  to  every  side  of  a  question,  we 
are  glad  to  print  in  this  issue  two  communications  written  from 
the  standpoint  of  the  opponents  of  the  metric  system.  We  may  add 
that  the  pleasure  is  increased  by  the  showing  made  of  the  weakness 
of  the  case  of  those  who  would  continue  to  inflict  upon  the  most 
progressive  lir.iiirii  of  llu-  luiiii:in  race  the  monstrous  medley  of 
I'.nglish  weights  and  measures.  One  can  pardon  the  conservatism  of 
that  minority  which  will  always  cling  tenaciously  to  the  conditions 
under  which  they  wrought  their  life  work;  but  when  they  would  bind 
the  younger  generation  and  the  generations  to  come  to  conditions 
alien  to  the  spirit  of  new  ages,  this  attempt  to  enforce  the  doctrine  of 
mortmain — of  the  dead  hand — in  the  realm  of  thought,  is  bound, 
sooner  or  later,  to  meet  with  failure.  The  reply  to  Mr.  Colles's 
somewhat  inelegant  query,  "Why  is  every  electrical  engineer  a  born 
metric  crank"?  is  simple.  The  electrical  engineer  is  of  the  younger 
generation,  he  is  animated  in  the  highest  degree  with  the  modern 
progressive  spirit,  and  to  him  the  utilitarian  past  is  without  interest 
beyond  the  lessons  it  holds  for  the  present  and  for  the  future 
Above  all,  the  electrical  part  of  his  engineering  work  is  taught  in  the 
metric  system,  and  once  he  has  learned  this  he  is  naturally  as  inimical 
to  the  English  jumble  of  weights  and  measures  as  one  who  learns 
modern  chemistry  would  be  to  an  attempt  lo  revive  medifeval  alchemy. 


-Mr.  Colics  charges  inconsistency  because  the  advocates  of  the 
metric  system  do  not  demand  the  decimalization  of  the  unit  of  time. 
In  reply  it  may  be  said  that  the  question  of  the  metric  system  is 
now  a  practical  one,  and  its  adoption  is  advocated  because  of  its 
practical  advantages  as  developed  through  use  in  countries  where 
it  has  gone  into  legal  effect.  It  is  true  that  instead  of  being  a  sen- 
sible decimal  fraction  of  the  day,  such  as  the  one-hundred  thou- 
sandth part,  the  second  is  a  stupid  sexagesimal  fraction,  the  86,oooth 
part.  But  no  effort  is  being  made,  or  is  likely  to  be  made,  to  change 
this.  The  question  is  not  what  should  be  done  to  obtain  theoretical 
simplicity,  but  what  should  be  done  to  secure  practical  international 
simplicity.  Admitting  that  the  outstanding  second  of  time  is  not 
decimal,  the  European  metric  system  is,  say,  95  per  cent,  decimal 
and  simple;  whereas  our  medley  is  only  decimal  and  simple  in  its 
currency,  or  say  5  per  cent.  Is  it  not  reasonable  to  adopt  an  inter- 
national system  which  is  95  per  cent,  simple  rather  than  withstand 
the  progress  of  civilization  because  we  cannot  attain  100  per  cent.? 
As  regards  the  ohm,  volt  and  ampere,  it  suffices  to  say  that  these 
and  all  other  electrical  units  are  essentially  units  belonging  to  the 
metric  system.  As  regards  the  horse-power,  that  is  a  ridiculous  old 
unit  worthy  of  the  dark  ages,  and  is  only  perpetuated  by  electrical 
engineers  under  the  convention  of  746  watts,  in  order  to  meet  com- 
mercial requirements.  The  watt  is  a  sensible  metric  unit  of  power. 
The  watt  and  kilowatt  are  rapidly  displacing  the  absurd  old  horse- 
power, just  as  the  metric  system  is  steadily  displacing  the  absurd 
old  jumble. 


July  4,  1903. 
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Mr.  Halsey,  in  his  stout  stand  for  the  English  inch,  is  unfortunate 
in  coming  after  the  doughty  Mr.  Piazzi  Smith,  who  took  the  posi- 
tion that  the  great  pyramid  of  Egypt  was  built  by  Cheops  to  per- 
petuate the  English  inch.  As  to  pounds  and  ounces,  the  apothecary 
pound  and  ounce  are  the  same  as  the  troy  pound  and  ounce,  and  are 
often  so  stamped.  The  smaller  divisions  of  the  two  apothecary  sys- 
tems have  no  agreement  with  each  other  nor  with  the  corresponding 
divisions  of  the  avoirdupois  system.  How  beautiful  this  is,  and 
easy  to  remember!  Mr.  Plalsey  pretends  that  Europe  does  not  use 
the  metric  units.  We  have  ourselves  lived  in  various  parts  of 
Europe  and  we  never  saw  nor  heard  of  any  units  used  there  but 
metric  units,  outside  of  Great  Britain.  There  may  be  a  few  odd 
and  rare  cases  of  old  units  being  still  retained  in  metric  countries. 
So  there  may  be  a  few  old  Spanish  dollars  yet  circulating  in  the 
currency  of  this  country.  It  is  simply  self-deception  to  allege  that 
Europe,  outside  of  Russia  and  Great  Britain,  is  not  in  the  full  and 
successful  use  of  the  metric  system.  Let  one  try  to  sell  commodities 
there  by  other  units  and  note  the  outcome.  It  is  absurd  also  to 
compare  the  decimal  multiples  of  the  metric  system,  such  as  the 
milligramme,  gramme,  and  kilogramme,  with  the  heterogeneous 
English  units,  such  as  the  ounce,  pound  and  hundredweight.  The 
three  metric  units  cling  together  in  the  mind  like  the  dollar,  dime 
and  cent ;  while  the  three  English  units  are  hitched  together  like  the 
pound,  shilling  and  penny,  an  absurd  inconsistency.  Is  Mr.  Halsey 
aware  that  the  colonies  of  Great  Britain  have  recently  urged  the 
British  Government  to  throw  over  this  mediaeval  hodge-podge  and 
adopt  the  metric  system?  If  there  are  not  64  of  these  old  units  in 
the  English  system,  as  Mr.  Halsey  claims,  then  why  do  our 
schools  teach  them?  Take  the  standard  primers  of  the  country 
and  count  the  units.  Then  take  a  German  primer  and  see  by  con- 
trast what  the  long-suffering  English-speaking  pupil  and  citizen 
has  to  bear.     Is  time  worth  less  to  us  than  to  the  Germans? 


Watering  Scientific  Stock. 

It  is  with  regret  that  we  find  the  daily  press,  which  ought  to  be 
of  great  service  to  science  in  bringing  it  clearly  before  the  non- 
technical public,  taking  serious  as  a  well-founded  discovery  the 
carnival  of  electrons  proclaimed  by  a  few  enthusiasts  in  London 
the  other  day.  It  is  a  very  unfortunate  thing  for  science  when  half- 
baked  theories  are  solemnly  proclaimed  as  facts.  The  present  case 
involves  a  striking  and  interesting  hypothesis  as  to  the  structure  if 
matter,  no  more  sound  or  valuable  than  many  other  which  has  been 
propounded  in  the  last  two  thousand  years,  until  invested  with  the 
dignity  of  substantial  evidence.  This  is  not  yet  forthcoming,  and 
however  interesting  and  sensational  the  hypothesis  may  be,  it 
should  not  just  now  be  taken  too  seriously.  Lodge  and  Crookes, 
the  sponsors  for  the  recent  proclamations,  are  both  men  who  have 
done  notable  work  in  science,  principally  experimental,  but  neither 
of  Ihem  can  fairly  lay  claim  to  being  either  cautious  or  conservative 
in  hypothesis.  Professor  J.  J.  Thomson,  on  whose  experiments  the 
electron  scheme  of  salvation  is  largely  based,  has  our  sincerest  re- 
spect, and  that  because  he  has  uniformly  been  somewhat  more 
cautious  in  his  judgments  than  many  of  his  fervid  disciples;  but  his 
work  has  been  purely  in  the  electrical  side  of  the  problem,  and 
therefore,  as  we  have  several  times  intimated,  stands  in  dire  need 
of  corroboration  from  independent  lines  of  inquiry,  before  the 
conclusions  can  be  accepted  as  fact,  or  even  rise  to  the  rank  of  a 
sound  theory.  Whatever  may  be  their  ultimate  fate,  they  have  led 
to  a  very  interesting  field  of  investigation  for  which  all  thanks,  but 
this  does  not  constitute  by  itself  inherent  probability  of  correctness. 


physicists  have  looked  forward  with  some  confidence  to  its  resolu- 
tion into  structures  more  truly  elementary.  Evidence  on  this  point 
has  been  steadily  accumulating  for  many  years.  Attempts  to  split 
up  the  so-called  atom  have  been  not  infrequently  made,  and  more 
than  once  prior  to  the  present  excitement  has  there  been  apparent 
success.  A  score  of  years  ago  one  brilliant  investigator,  fully  the 
peer  of  those  now  concerned,  comnmnicated  a  discovery  of  this 
sort  to  the  French  Academy  of  Sciences,  where  it  was,  with  a  wisdom 
rare  in  scientific  bodies  to-day,  held  up  in  committee  for  a  confir- 
mation which  never  came,  for  the  author  soon  fnund  the  source 
of  his  error.  Occurrences  of  this  sort  should  inspire  caution  in  deal- 
ing with  topics  of  this  sensational  description.  For  all  this  it  may 
be  quite  true  that  a  hydrogen  atom,  for  example,  is  divisible  into 
some  hundreds  of  elementary  ions,  but  true  or  false  the  evidence  in 
the  case  is  open  to  very  grave  doubts.  The  experimental  data  based 
on  the  hypothesis  are  numerous — dc  bene  esse — as  our  legal  friends 
pleasantly  put  it ;  but  the  interpretation  of  the  basic  facts  is  emphat- 
ically open  to  discussion.  When  one  goes  back  and  reinspects  the 
foundations  upon  which  a  very  improving  structure  has  been  some- 
what hastily  built,  there  appears  to  be  a  logical  flaw  in  the  very 
corner-stone.  How  serious  it  is  remains  to  be  seen,  but  it  is  unde- 
niably there.  The  crucial  point  in  the  whole  problem  is  the  mag- 
nitude of  the  particles  which  take  an  important  part — as  principals 
or  accessories — in  certain  electrical  phenomena.  The  current  esti- 
mate of  this  magnitude  involves  directly  the  hypothesis  that  the 
condition  or  thing  which  we  call  "electric  charge"  obeys  identically 
the  same  laws  in  non-matter  composed  of  infinitely  subdivided 
atoms,  that  it  does  in  the  material  bodies  with  which  alone  we  can 
experiment.  This  is  not  susceptible  of  proof  by  any  experiment 
in  which  the  point  at  issue  is  already  assumed  among  the  data.  If 
proved  at  all  it  must  be  by  an  independent  line  of  investigation, 
and  it  is  precisely  this  proof  which  is  at  present  lacking. 


There  is  nothing  sacrosanct  about  the  atom,  using  that   word   in 
its    chemical    signification,    and    in    fact    many    chemists    and    most 


It  does  not  help  the  matter  any  to  assume  that  the  particles  in 
question  are  in  themselves  "electric  charge,"  for  in  the  first  place 
independent  proof  is  necessary  to  justify  such  an  assumption,  and 
secondly  the  hypothesis  leads  to  an  unpleasant  tangle  in  accounting 
for  the  properties  of  matter  in  its  ordinary  forms.  We  heartily 
wish  that  the  experimental  basis  of  the  whole  affair  could  be  thor- 
oughly reviewed  by  competent  physicists  and  chemists  before  any 
further  time  is  spent  in  elaborating  the  superstructure.  As  a  matter 
of  fact,  the  work  on  radium,  which  seems  to  have  been  responsible 
for  this  latest  acute  spasm,  tends  as  a  whole  to  weaken  rather  than 
strengthen  the  position  taken  by  Lodge  and  other  extremists.  As- 
suming the  correctness  of  M.  Curie's  thermal  manifestations,  they 
are  by  no  means  inexplicable  on  far  less  revolutionary  suppositions 
than  those  here  considered,  and  M.  Curie  has  been  disposed  himself 
to  the  conservative  rather  than  the  radical  view.  In  this  connection 
it  may  not  be  amiss  to  call  attention  to  the  vigor  with  which  certain 
physicists  of  good  repute  contended  for  the  existence  of  hot  ice  not 
many  years  ago.  It  is  certain  that  the  recent  active  work  in  the 
line  of  radioactivity  has  brought  to  light  many  interesting  and  per- 
haps highly  important  facts ;  it  is  probable  that  such  researches  will 
add  much  to  our  knowledge  of  the  fundamental  properties  of  matter ; 
it  is  possible  that  the  old  atom  has  been  forever  broken  up  and  that 
we  must  hereafter  discuss  matter  in  terms  of  electrons;  but  if 
this  last  contention  is  established  it  must  be  by  far  stronger  and 
more  direct  evidence  than  has  yet  appeared.  To  put  a  new  theory 
of  matter  on  a  firm  basis  many  conditions  beside  electrical  ones  must 
be  fulfilled  by  the  working  hypotheses,  and  we  regard  it  as  very 
unfortunate  that  the  electrical  evidence,  always  looked  at  a  little 
askance  by  scientific  men  in  the  wider  field,  should  stand  sole 
sponsor  for  doctrines  which,  true  or  false,  have  been  exploited  with 
more  noise  than  discretion. 


[•LPTTRirAL    WORLD    and    ENGINF.KR. 


Vol..  XMI,  No.  I. 


Niajjara  Falls   Mcctiiin  of  ttic  Insiituic. 


The  twcluli  annual  convention  ol  the  American  liiiilUiilc  o( 
Electrical  Engineers  was  held  at  the  Cataract  Huusc,  Niagara  l-'ails, 
this  week,  and  was  in  full  swing  when  this  journal  went  to  press 
on  VWdncMlay.  The  allenilaiice  was  large  and  even  beyond  expec- 
tation, JJO  being  registered  by  Tuesday  morning,  while  some  400 
were  present  by  Wednesday.  The  excellent  programme  prepared 
has  already  been  published  in  these  pages,  and  is  being  very  closely 
curried  out. 

The  annual  convention  was  called  to  order  at  10  o'clock  on  Monday 
morning,  in  the  auditorium  of  the  Natural  Food  Company,  which 
had  been  placed  at  the  disposal  of  the  Institute  for  its  meetings. 

I'resiilent  Scott  opened  the  meeting.  In  his  opening  address  he 
referred  in  very  complimentary  terms  to  the  work  done  during  the 
past  year  by  Dr.  Sheldon,  Prof.  Sever  and  Mr.  H.  W.  Buck  in 
preparing  the  programme  and  arranging  for  the  convention.  Mayor 
Hancock,  of  Niagara  Kails,  welcomed  the  Institute  to  the  city  and 
told  something  of  its  progress  during  the  past  few  years.  The 
secretary  then  read  invitations  from  the  Niagara  Falls  Hydraulic 
Power  &  Manufacturing  Company  and  from  the  Niagara  Falls 
Power  Company,  to  inspect  their  plants,  offering  the  delegates  to 
the  convention  and  tluir  friends,  every  facility  for  soeing  them  at 
their  own  time  and  pleasure. 

The  Niagara  Club  also  extended  the  courtesies  of  the  club  to  the 
Institute.  The  president  then'  read  his  address,  the  parts  which 
were  most  enthusiastically  received  being  those  in  which  he  referred 
to  the  fact  that  the  membership  has  increased  60  per  cent,  during 
the  past  year,  and  the  reference  made  to  Mr.  Carnegie's  gift  in 
connection  with  the  Union  Engineering  Building.  In  the  course  of 
this  admirable  address.  Mr.  Scott  said:  "Our  membership  on  Sep- 
tember 15,  1902,  included  1,630  names.  Since  that  time  nearly  1,000 
applicants  have  been  elected  associates.  The  new  men  range  in 
age  from  19  to  65.  The  ages  of  those  who  have  been  elected  are 
given  in  the  following  table:  Over  50  years,  2  per  cent.;  45  to  50 
years,  2  per  cent. ;  40  to  45  years,  6  per  cent. ;  35  to  40  years,  10 
per  cent. ;  30  to  35  years,  24  per  cent. ;  25  to  30  years,  34  per  cent. ; 
20  to  25  years,  21  per  cent. ;  under  20  years,  i  per  cent.  Approxi- 
mately 60  per  cent,  are  between  25  and  35  years  of  age,  and  are 
presumably  young  men  who  are  getting  under  substantial  headway 
in  life  and  are  in  their  accelerating  period." 

Mr.  Scott  also  made  the  further  interesting  analysis : 

"Forty-four  per  cent,  of  these  men  are  graduates  of  schools  of 
recognized  standing.  Of  the  graduates  45  per  cent,  graduated  within 
the  past  5  years  (not  including  1903)  and  77  per  cent,  within  the 
past  10  years.  Cornell  University  leads  the  list  with  12  per  cent,  of 
the  graduates ;  the  Massachusetts  Institute  of  Technology  is  second 
with  8  per  cent. ;  Columbia,  Purdue,  Ohio  State,  Princeton,  Wor- 
cester Polytechnic  Institute,  Lehigh,  University  of  Michigan  and 
the  University  of  Wisconsin  follow  next  and  there  are  substantial 
numbers  from  McGill,  Stevens  Institute,  University  of  Pennsylvania, 
University  of  Illinois,  University  of  Minnesota,  Pennsylvania  State 
College,  University  of  Nebraska,  University  of  California,  Harvard, 
Yale  and  Rose  Polytechnic  Institute.  In  addition  there  are  repre- 
sentatives from  as  many  other  institutions. 

"The  position  and  occupation  of  the  new  members  is  difficult  to 
classify  definitely  and  satisfactorily,  but  a  general  summary  shows 
the  follow'ing: 

Electrical    Engineers   with    manufacturing   companies    30% 

Electrical    Engineers   with   operating   companies    25% 

Managers   and   superintendents,  duties  presumably   executive   rather   than 

technical     1 6% 

Consulting    engineers    1 0% 

Electrical  engineers  with  mills,  mining  plants  and  the  like 6% 

Students    6% 

Professors    and    instructors     4% 

Mechanical   and  electrical   draftsmen    3% 

"I  think  we  may  congratulate  ourselves  that  our  additions  are 
truly  representative  of  the  electrical  engineers  of  America." 

The  reference  to  the  Union  Engineering  Building  was  very  in- 
teresting, as  it  embodied  a  narrative  of  Mr.  Scott's  personal  deal- 
ings with  Mr.  Carnegie  in  securing  the  great  gift  of  $1,000,000,  and 
closed  as  follows :  "Four  of  the  organizations  (the  fifth  has  not  yet 
taken  final  action)  which  were  designated  in  the  letter  have  without 
hesitation  formally  accepted  the  administering  of  this  generous 
gift  to  engineering,  and  their  representatives  are  now  actively  devel- 
oping plans.  These  plans  look  forward  to  the  realization  of  an 
ideal  long  cherished  by  some  of  the  foremost  and  far-seeing  engi- 


neer* of  the  country,  an  ideal  which  bringii  within  it»  scope  the 
advancement  of  the  engineer  and  of  his  profession,  both  within  itself 
and  in  its  outward  relations.  In  short  an  ideal  the  realization  of 
which  will  hirengthen  modern  engineering,  which  is  the  very  basis 
of  prosperity  and  of  progress  and  will  exert  far-reaching  influences 
beyond  our  powers  to  dittccrn." 

One  of  the  interesting  features  of  the  meeting  was  an  exhibit  of 
the  Hewitt  cunvcrler  and  mercury  vapor  lamp,  by  Mr.  P.  11.  Thomas 
accompanied  by  an  able  exposition  by  him  and  by  Dr.  Von  Reckling- 
hausen on  Monday  night,  when  an  account  was  given  for  the  first 
lime  of  a  single-iihasc  mercury  converter. 


linKJnctTfnR  Educational  Project  in  England. 

On  June  -'8,  according  to  a  special  cable  disjjalch.  Lord  kosebery, 
as  Chancellor  of  the  University  of  Lxmdon,  announced  tiiat  Wcrn- 
her,  Beit  &  Co.,  Sir  Ernest  Cassel,  Lord  Strathcona  and  other 
|iul)lic-s|)irited  citizens  have  offered  to  contribute  £300,000  to  erect 
a  scientific  university  in  London  if  the  London  County  Council 
will  undertake  lo  keep  it  up  at  a  cost  of  £20,000  annually.  The  gov- 
ernment has  promised  a  site  for  the  institution  in  South  Kensington. 

.\nother  dispatch  of  June  29  said:  Following  this  morning's 
announcement  by  Lord  Rosebery  that  Wernher,  Beit  &  Co.,  Sir 
Ernest  Cassel,  Lord  Strathcona  and  other  public-spirited  citizens 
have  oflfered  to  contribute  £300,000  for  the  erection  of  a  scientific 
university  in  London,  under  certain  conditions,  comes  the  statement 
iliis  afternoon  that  a  scheme  has  been  launched  for  the  erection 
of  completely  equipped  metallurgical  teaching  and  research  works 
as  a  memorial  to  Bessemer,  the  discoverer  of  the  process  named 
after  him. 

It  was  stated  at  a  meeting  held  at  the  Mansion  House  to-day  to 
discuss  the  matter  that  the  scheme  would  form  an  integral  part  of 
the  wider  plan  initiated  by  Wenihcr,  Beit  &  Co.  and  others. 

Several  speeches  in  support  of  the  plan  were  made  at  the  meeting. 
The  Duke  of  Norfolk,  in  his  address  to  the  meeting,  paid  a  warm 
tribute  to  the  work  of  Bessemer.  Prof.  Henry  Marion  Howe,  the 
metallurgist  of  Columbia  University,  New  York,  warmly  seconded 
the  remarks  of  the  Duke  of  Norfolk. 


Gas  Engine  Tests. 

Two  papers  were  read  before  the  recent  Saratoga  meeting  of  the 
American  Society  of  Mechanical  Engineers  on  gas  engine  tests.  One 
of  these  was  presented  by  Mr.  C.  Oliver,  and  gave  the  results  of  a 
test  on  a  lo-hp  Otto  engine  using  gasolene.  The  thermal  efficiency 
was  found  to  be  32.8  per  cent,  and  the  brake  horse-power  efficiency 
19.1  per  cent.  Of  the  total  heat  supplied,  32.7  per  cent,  passed  off 
in  the  exhaust,  30.5  per  cent,  in  the  jacket  water  and  6  per  cent,  in 
radiation.  Messrs.  H.  F.  Holloway  and  CJ.  O.  Hodge  communicated 
the  results  of  a  test  of  an  engine  using  kerosene  and  gasolene  as  fuel, 
the  engine  being  rated  at  15  hp  at  260  r.p.m.  In  this  case  the  highest 
indicated  thermal  efficiency  was  24.89  per  cent,  using  kerosene,  and 
20.19  PC  cent,  brake  efficiency.  When  using  gasolene  the  highest 
indicated  efficiency  was  20.07  per  cent,  corresponding  to  a  brake  eflS- 
ciency  of  15.08  per  cent. 


Municipalism  in  Leipzig. 

U.  S.  Consul  B.  H.  Warner  writes  from  Saxony :  "The  Leipzig 
City  Council  has  passed  an  ordinance  compelling  employees  in  the 
various  departments  of  the  city  government  to  take  up  their  residence 
in  the  city  limits  on  or  before  the  ist  of  January,  1905.  As  the  water- 
works, lighting  plants,  storage  warehouses,  markets,  pawn  shops, 
hospitals,  etc.,  in  addition  to  the  departments  under  city  control  in 
the  United  States,  are  municipal  institutions,  a  large  number  of 
people  will  be  affected  by  this  ordinance.  It  is  said  that  this  action 
was  taken  in  order  to  foster  Leipzig's  growth,  to  increase  the  city's 
income,  and  to  concentrate  the  conservative  vote." 


The  Mareoni  System  in  Australia 


A  special  dispatch  from  London  says :  "The  Australian  telegraph 
authorities  have  pronounced  against  the  adoption  of  the  Marconi 
wireless  system.  Mr.  Scott,  head  of  the  telegraph  department,  per- 
sonally experimented  with  the  system  and  was  unfavorably  impressed 
with  it  for  practical  use,  as  the  currents  were  uncontrollable  and  the 
messages  liable  to  interception." 
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Combination  Lighting,  Heating  and   Pumping  Plant 
at  Dresden,  Saxony. 


ONE  of  the  most  interesting  and  beautiful  electric  lighting  plants 
recently  installed  on  the  Continent  of  Europe  is  that  at 
Dresden,  the  capital  of  Saxony,  the  object  of  the  plant  being 
to  heat  and  light  the  royal  and  municipal  buildings  of  that  famous 
city.  The  plant  includes  a  central  station  generating  steam  at  high 
pressure,  about  1,000  hp  for  electric  lighting  alone,  an  extensive  tunnel 
or  subway  system,  and  provision  for  pumping  on  account  of  prox- 
imity to  the  River  Elbe.  The  buildings  to  be  supplied  extend  along 
the  River  for  nearly  a  mile,  and  the  most  available  site  for  the  plant 
was  in  the  rear  of  the  Royal  Theatre  and  near  the  river.  While  it 
was  desirable  to  remain  near  the  river  for  the  purposes  of  obtaining 
condensing  water,  receiving  coal  and  disposing  of  ashes,  this  location 
carried  with  it  serious  obligations.  As  all  visitors  to  Dresden  will 
remember,  there  are  a  number  of  famous  and  beautiful  buildings  in 
the  vicinity  mentioned,  and  it  was  imperative  that  the  new  plant 
should  harmonize  with  them.  As  will  be  seen  from  the  view  pre- 
sented herewith  of  the  exterior  of  the  station,  a  stately  and  beautiful 
building  has  been  erected,  which  is  probably  the  most  ornate  central 
station  in  existence,  the  smokestack  being  artistically  and  effectively 
concealed  within  the  stone  work  of  the  central  tower. 

Aside  from  the  central  station  itself,  the  tunnel  or  subway  system 
is  a  most  interesting  and  admirable  feature  of  the  work.  It  was 
built  in  open  trench,  which  was  subsequently  refilled,  the  side  walls 
and  floor  being  of  brick  facing  earth  or  rock  excavation  with  brick 
arches  for  the  roof.  It  is  about  8  ft.  high  by  9  ft.  wide  inside,  ordi- 
nary cross-section,  and  as  it  is  below  the  level,  of  the  Elbe,  which 
has  frequent  floods,  it  has  been  thoroughly  water-proofed,  and 
except  through  one  shaft  has  no  opening  whatever  except  those  into 
the  buildings  which  it  serves.  An  electric  motor  mounted  on  small 
wheels  is  drawn  by  an  attendant  from  one  stationary  pump  to  an- 
other for  the  purpose  of  pumping  off  the  seepage  water  into  the 
proper  drains.  As  he  goes  through  the  tunnel,  the  workman  con- 
nects up  his  motor  at  the  proper  points  and  switches  the  lights  on 
before  him  as  he  switches  off  those  behind. 

An  essential  feature  of  this  interesting  tunnel  is  that  it  affords 
excellent  accommodation  for  the  electric  wires  and  cables,  which,  as 
will  be  seen,  are  supported  along  one  side,  the  steam  pipes  passing 


along  the  other  side.  As  a  matter  of  fact,  considerable  economy 
is  effected  by  dispensing  with  insulation,  but  at  the  same  time  a 
coarse  protective  netting  of  heavy  iron  wire  is  placed  as  a  shield  to 
the  circuits  in  the  manner  indicated  by  several  of  the  engravings. 


FIG.   I. — EXTERIOR  Vltu    Ul-    iJKh^UKN  STATION. 

As  a  matter  of  fact,  the  low-potential  current  used  hardly  necessi- 
tates such  elaborate  protection,  but  a  farther  degree  of  security  is 
obtained  by  placing  the  cables  of  each  circuit  some  feet  apart,  the 
adjacent  cables  in  each  case  aff^ording  no  short  circuit  in  the  event 
of  accident.  The  cables  are  painted  different  colors.  The  lighting 
circuit  has  five  cables,  two  positive,  two  negative  and  one  neutral, 


Fig.  2. — View  of  Interior  of  Dresden  Station. 


COMBINATION  LIGHTING,  HEATING  AND  PUMPING    PLANT,  DRESDEN,  SAXONY 
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the  latter  being  grounded  twice  at  each  feeding  point.  The  cables 
are  round  except  at  the  branching  and  feeding  points,  where  the 
current  passes  through  flat  bars.  In  the  whole  tunnel  there  are  six 
such  feeding  points,  and  from  each  two  pres.sure  wires  lead  back  to 
the  switchboard  in  the  central.  The  cables,  wherever  they  are  at 
the  side  of  the  tunnel,  rest  on  porcelain  insulators  bolted  to  channel 
irons,  built  into  the  masonry ;  overhead  the  insulators  are  supported 
by  double-hook  hangers. 

There  are  two  separate  auxiliary  circuits. to  the  royal  castle  and 
to  the  royal  theatre.  Roth  are  lead-covered  cables  of  625  square 
millimetres  cross-section  and  go  underground  to  these  buildings. 
The  one  for  the  castle  is  connected  with  an  automatic  cut-out  switch 
at  a  point  in  the  tunnel.  The  cable  to  the  theatre  has  no  such  cut-out 
at  its  connection,  because  during  the  performances  an  attendant  is 
at  the  switchboard. 

Coming  back  to  the  power  plant,  it  may  be  noted  that  tlie  boiler 
room  contains  ten  boilers,  each  of  2,500  S(|uare  feet  of  water  heating 
surface.  They  are  of  a  two-furnace  double-cylinder,  vertical  com- 
municating type.  The  lower  cylinder  contains  longitudinally  two 
furnace  tubes  with  grates  and  ash  pits.  The  gases  passing  out  of  the 
ends  of  these  tubes  pass  to  the  upper  cylinder  and  through  its  tubes, 
coming  out  at  the  end  above  the  furnace  doors.  The  gases  then  enter 
the  compartment  in  which  the  two  cylinders  are  contained,  entirely 
enveloping  the  lower  boiler  and  the  vertical  connecting  pipes,  and 
finally  escaping  to  the  flue  at  the  bottom,  opposite  the  furnace  door. 
The  smoke  is,  of  course,  consumed  at  the  furnace,  and  arrangement 
is  made  for  superheating  the  steam.  These  boilers  furnish  steam 
for  both  the  heating  apparatus  and  the  engines. 

There  are  three  vertical  ,  compound  high-speed  engines,  made  by 
the  Sachsische  Maschinenfabrik,  formerly  Richard  Hartmann,  of 
Chemnitz ;  two  of  384  to  517  hp,  with  cylinders  of  17  and  25  inches 
bore,  stroke  24^/2  inches,  speed  120  r.p.m.  and  pressure  no  pounds; 
and  one  with  cylinders  13  and  20  inches  bore,  ig  inches  stroke,  de- 
veloping at   160  revolutions  and  no  pounds  pressure  186  to  264  hp. 


FIG.  8. — ENTRANCE  TO  THE  CASEMATE  UNDER  THE  TERRACE. 

The  engines  are  supplied  with  condensers,  it  having  been  determined 
that  to  use  the  exhaust  steam  for  heating  purposes  would  not  be 
economical ;  at  times  this  w'ould  be  in  too  great  volume  and  at  other 
times  insuflficient.  The  water  is  furnished  to  the  condensers  from 
an  isolated  pumping  station  on  the  bank  of  the  Elbe.  There  are  two 
pumps,  of  17  hp  each,  of  the  centrifugal  type,  with  vertical  shafts 
and  direct-coupled  motors. 

The   engines    in    the   power    house    are    direct-connected    to   three 
generators.      The   dynamos   of   the   first    two   engines    furnish    from 


-'60  to  360  kw  each  at  220  volts;  the  third,  130  to  175  kw^  at  220  volts. 
They  were  manufactured  by  the  Allgcmeine  Elektricitats  Gesell- 
schaft,  of  Berlin.  There  are  two  parallel-connected  banks  of  storage 
batteries,  each  of  2  x  132  cells.  The  capacity  of  each  bank  is  1,080 
ani[)-h()urs.    The  charging  current  rate  is  360  amp.  and  the  discharg- 


FIG.  g. — CA13LEWAY  FOR  CROSSING  THE  MUNZGASSE. 

ing  rate  is  the  same.  The  whole  plant  is  arranged  with  a  view  to  the 
greatest  economy,  and  w-aste  is  eliminated  in  every  possible  way.  The 
cost  of  the  installation  complete  was  about  $750,000. 


Wireless  Telegraphy  in  Japan. 

The  necessary  plant  is  now  being  erected  for  conmiunication  by 
wireless  telegraphy  between  Miesaki,  in  Nagasaki  prefecture,  and 
Hassekimon,  on  Sharyo  Island,  off  Kelung,  Formosa,  a  distance  of 
about  850  miles.  The  installation  was  commenced  in  January  last, 
and  the  expenditure  on  the  enterprise  is  estimated  at  about  $10,000. 
Mr.  Saiki,  an  engineer  in  the  Department  of  Communications,  is  in 
charge  of  the  work  at  Miesaki.  The  station  at  Hassekimon  was 
commenced  in  March  last,  and  is  in  charge  of  Mr.  Ichimura,  an  engi- 
neer in  the  same  department.  It  is  expected  that  everything  will 
be  completed  by  the  end  of  July,  and  that  communication  will  be 
established  immediately.  Experiments  in  wireless  telegraphy,  it 
seems,  have  been  continually  made  by  the  Department  of  Communi- 
cations and  by  the  Navy  since  1896.  The  experiments  were  first 
made,  w  ith  satisfactory  results,  between  Yawata,  Kazusa  and  Funa- 
bashi,  Shimosa,  a  distance  of  11  miles,  and  afterwards  between  the 
shore  and  ships  in  Tokyo  Bay,  a  distance  of  over  20  miles.  Wire- 
less telegraphy  in  Japan,  it  is  asserted,  materially  differs  from 
Marconi's  system.  An  application  of  Signor  Marconi  to  patent  his 
invention  in  Japan  was  refused,  and  the  system  now  being  established 
between  Formosa  and  Kyushu  has  been  developed  by  a  Japanese 
inventor. 


The  Kaiser  on  the  Kearsarge. 


A  visit  to  the  Kcarsa)\i;e.  the  new  United  States  battleship, 
was  made  at  Kiel  last  week  by  the  Emperor  William,  who  spent 
some  time  on  board.  Part  of  a  long  cable  dispatch  on  the  subject 
says  :  "With  the  telephonic  and  signal  apparatus  in  every  part  of 
the  ship  the  Emperor  showed  familiarity,  and  he  pointed  out  one 
or  two  good  new  things.  The  German  constructors  have  been  having 
trouble  with  electric  connections,  and  the  Emperor  was  especially 
interested  in  them.  At  present  the  Kearsarge's  general  electrical 
system  is  invisilile,  as  it  is  enclosed  in  semi-permanent  constructions.  ' 
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All  Auiomatic  Telephone  Hxchangc  for  Chicajjo. 

IJy  R.  E.  Sack. 

Al  1  I.III'UUNIC  cMli.iiigc  ill  Cliicngo,  wliich  liusi  been  attracting 
imicli  atti-iiliuii,  and  was  of  ctpnial  iiilrrcst  to  all  attrndiiiK  (lie 
coiivciilioii  ot  till-  liuli-|K'iitK-nl  Ic-Ifplionc  Aitsociatioii,  is  tliat 
of  llic  Illinois  Tv  !c;ilionc  &  Tcli-griii)!;  <'onn)any,  of  Chicago.  Tliis 
is  an  autuitialic  exchange,  anil  ;>rcsents  icalure»  aot  embodied  in 
nianiially-oiHratcd  excli.iiiKcs.  It  may  be  coll^i<ll•ll'<l  as  markiiiK  an 
c|)ocli  in  tlic  art.  The  main  fiMliiic  which  diMmgmslie*  llic  auto- 
matic from  the  iiumual  system  of  telephony,  is  the  elimination  of  the 
operator.  This  system,  as  tried  on  u  smaller  scale  at  Fall  River, 
New  Bedford  and  other  places,  has  already  been  dcs(.ribed  in  these 
pages. 

.'\n  introdnction  to  the  system  can  as  well  be  made  through  The 
subscribers'  apparatus  as  any  other  part.  This  does  not  dilTer 
materially  from  the  ordinary  telephone  instrument,  e.\cept  for  the 
calling  dial  imderneath  the  transmitter.  This  is  of  metal,  and  along 
the  edjje  are  leu  tinner  holes  numbered  consecutively  from  I  to  o.    A 


to  the  exchange  In  this  case,  however,  enough  switches  have  been 
installed  to  allow  ^J  per  cent,  of  the  total  possible  number  of  con- 
nections to  [te  made  at  once.  Ai  seen  from  Fig.  i,  further  provision 
has  been  made  by  installing  on  the  racks  parts  of  switches,  so  that 
the  percentage  can  be  increased  to  50  with  ease.  In  fact,  to  permit 
all  stiliscribers  to  talk  to  each  other  :il  one  and  the  same  time  it  is 
!-ut  necessary  to  install  the  additional  reipiircd  switches  without  the 
pioirbitivc  complication  wliich  such  a  course  would  cause  in  a  manual 
exch.iiige.  This  possibly  may  be  considered  one  of  the  most  im- 
portant features  of  such  an  installation.  Althnugh  the  capacity  of 
the  station  i''  >o,uoo,  provision  is  made  for  ig,ooo  subscribers,  and 
by  adding  ihird-selector  switches  the  system  can  be  increased  to 
I  fw.ooo. 

.'\s  will  be  seen  from  the  varioii*-  pholDgr.iphs,  the  unit  idea  prc- 
dumiii.ites  in  the  entire  board,  a  certain  nunjLer  of  first  and  second 
•^elector  and  connector  switches  being  installed  for  each  subscriber. 
These  can  to  a  certain  extent  be  arranged  to  suit  conditions.  In  the 
present  installation  each  unit  of  i.ofxj  subscribers  consists  of  eleven 
r^cks,  six  of   uliicli   have   150  first-selector  switches  each,  arranged 


Fig.   I.— General  View  of  Autom.-vtic  Switchbo.vru 


stop  is  provided  at  the  lower  of  the  holes  to  limit  the  distance  that 
the  dial  may  be  revolved.  It  might  be  urged  that  any  except  the 
usual  method  of  calling  would  involve  educational  work  on  the 
part  of  the  company,  but  from  the  following  it  will  be  seen  that 
any  person  of  even  less  than  average  intelligencje  can  readily  grasp 
the  necessary  routine  movements  immediately,  ^o  call  a  number, 
say  654,  the  subscriber  first  takes  the  receiver  from  the  hook,  then 
placing  his  finger  in  the  hole  No.  6.  turns  it  around  to  the  stop  above- 
mentioned.  Releasing  it,  the  dial  is  instantaneously  restored  to  its 
original  position  by  a  spring.  The  subscriber  is  now  connected  with 
central.  In  the  same  manner  he  then  calls  5  and  4.  Having  turned 
the  number  desired,  he  presses  a  button,  which  rings  the  bell  of  the 
unit  of  1,000  subscribers,  the  second-selector  and  connector  switches 
differing  but  slightly  in  their  construction  from  the  first  selector  or 
subscriber  switch. 

In  manually-operated  exchanges  it  has  been  found  that  the  number 
of  cords  required  for  operation  at  times  of  the  heaviest  traffic,  varies 
from  10  to  12  per  cent,  of  the  total  number  of  subscribers  connected 


on  six  shelves,  25  sw  itches  to  a  shelf.  Th^  seveiith  racl<  contains 
100  first-selector  and  40  second-selector  switches,  tlie  balance  being 
installed  on  the  eighth  and  ninth  racks,  20  to  a  shelf.  The  connector 
switches  are  mounted  on  the  tenth  and  eleventh,  each  having  five 
shelves  w-ith  16  switches  on  each.  A  feature  of  the  installation  is  the 
small  space  occupied  by  each  rack,  which  is  eleven  ft.  6  in.  long,  10 
in.  wide,  and  set  3  ft.  centers.  Although  the  skeleton  of  each  rack 
on  which  the  switches  are  mounted  consists  of  oak  in  this  case,  any 
suitable  material  can  be  used.  The  wires  from  the  switches  are  car- 
ried to  a  terminal  head  at  the  end  of  each  shelf,  whence  they  are 
carried  in  cables  to  troughs  running  along  the  top  of  all  boards. 
These  carry  all  the  cables  from  the  distributing  board  and  those 
between  the  connector,  the  first  and  the  second  selector  switches. 

There  being  three  banks  of  contacts,  each  consisting  of  10  rows 
and  10  contacts  in  each  row.  300  wires  are  required  for  making  con- 
nection with  each  switch.  Nine  wires  lead  to  the  magfiiets  and 
relays,  two  of  which  are  the  line  wires  that  go  to  the  particular  group 
on  which  that  subscriber  has  his  number,  and  four  wires  for  the 
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person  wanted,  and  the  connection  is  completed.  When  the  conver- 
sation is  finished,  the  hanging  up  of  the  receiver  sends  current  over 
the  wires  to  the  switchboard  and  instantly  clears  the  lines  which  were 
engaged.  One  second  or  less  for  each  figure  is  all  the  time  required. 
In  the  event  that  the  desired  subscriber  is  busy,  a  buzzing  sound  in 
the  receiver  notifies  the  caller  that  such  is  the  case.  A  selector  call- 
ing apparatus  is  placed  in  the  instrument,  but  of  course  the  calling 
party  is  no  more  concerned  as  to  this  than  he  is  about  any  other  con- 
structive feature  of  the  telephone. 


height  of  13  ft.  One  feature  which  impresses  itself  on  a  person 
accustomed  to  manual  exchanges  is  the  comparatively  small  size 
of  the  building  for  the  number  of  lines  which  enter  it.  This  is 
due  to  a  great  extent  to  the  absence  of  switchboard  operators,  who 
in  turn  require  toilet  and  lounging  rooms,  although  it  is  true  that 
an  automatic  exchange,  aside  from  the  operators,  requires  about 
the  same  number  of  attendants  as  a  manually-operated  one. 

The  overhead  and  underground  system  of  such  an  exchange  does 
not   present   any   novel    features,    the   usual   circuits    and    apparatus 


FIG.    2. — DISTKlUU'TINc;     BO.\RD    UUKING    CONSTKUCTION. 

The  exchange  building  is  located  at  177  to  181  Fifth  Avenue,  be- 
tween Adams  and  Monroe  Streets.  It  is  a  four-story  and  basement 
brick  strticture,  and  was  completely  remodeled  to  meet  the  require- 
ments of  the  company.  From  the  cross-section  of  the  building  shown 
in  Fig.  8,  it  will  be  seen  that  the  different  floors  will  be  used   for 


FIG.    4. — FKONT    OF    SVVITCHHOAKU    AND   TtLL-TALE    BOARD. 

being  employed.  The  underground  system  of  the  Illinois  Telephone 
&  Telegraph  Company,  however,  is  of  unusual  interest  because  of  a 
complete  system  of  underground  tunnels  in  the  business  district  of 
the  city.  Anyone  acquainted  with  the  congestion  of  pipes,  ducts  and 
cables  in  the  streets  of  a  city  the  size  of  Chicago  will  at  once  realize 
the  great  importance  of  such  a  system.  Every  dollar  expended  is 
invested  in  permanent  improvements,  which  in  the  future  will  not 
require  a  rearrangement,  an  increase,  or  even  an  abandonment  of 
parts  of  the  system.  These  tunnels  are  of  horseshoe  shape,  8  ft. 
high  and  6  ft.  wide  at  the  widest  part.  These  extend  from  the  Chi- 
cago River  on  the  north  to  the  Illinois  Central  depot  on  the  south, 
and  from  the  south  branch  to  the  lake.  They  cross  under  the  river 
at  two  points,  at  Van  Buren  Street  and  at  Fifth  Avenue,  and  will 
be  extended  to  meet  the  growth  of  the  business.  For  a  detailed  de- 
scription of  these  the  reader  is  referred  to  the  Electrical  World 
AND  Engineer  of  March  8,  1902. 
The  method  pursued  of  bringing  the  telephone  cables  into  a  build- 


I'lG.    3. — KK.\K    VIEW    OF    S WITCIIHOAKD. 

the  following  purposes :  Basement,  cabling  and  storage  battery ; 
first  floor,  offices  and  supplies ;  second  floor,  cable  distribution  and 
automatic  switches;  third  floor,  automatic  switches;  fourth  floor, 
automatic  switches  and  power  plant.  In  Figs.  6  and  7  are  shown 
respectively  floor  plans  of  the  second  and  fourth  floors.  Each  of 
the  floors  of  the  building  is  about  48  x  58  ft.  in  size,  with  an  average 


FIG.   5. — SWITCHUUAKL)   AND   I'OWER  PLANT. 

ing  is  quite  flexible,  and  obviates  the  objectionable  features  of  run- 
ning service  connections  from  ordinary  conduits.  This  does  away 
with  the  building  of  street  manholes,  which  it  times  it  is  almost 
impossible  to  construct,  and  furthermore  does  not  require  work  sub- 
'^equently  in  these  for  making  connections.  As  will  be  seen  from 
Fig.    10,   small  laterals  are  taken  oflf   from  the   tunnels  at  different 
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points  for  srrviiiK  itulivuliial  IxnldiiiKt  The  lateral  is  ihrrr  ft-rl 
in  ilismcler.  ami  is  run  li.>ri/..nt;illy  t.i  ilir  iniililmn.  ami  thru  fmir- 
inch    wrought  ir.in   inju-s   arc   <!rivfn   i«i   meet    the   lateral,    this   pipe 
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for  Ihf  north  and  ilu-  .ulicr  for  lh<-  soiiih  lahh-s  The  cahlcs  will  be 
snpported    from    ilir    roof   of   iju-   Iniinel    \>y   means   of   special    iron 
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beinj{  placed  under  the  sidewalk  or  within  the  building  walls,  as 
desired.  The  pipes,  of  course,  can  be  readily  changed  to  meet  new 
conditions,   whereas  the  laterals  arc  at  such  depth  as  not  likely  to 


FIG.   7. — PLAN    OF   FOURTH    FLOOR. 

brackets.  A  specially  constructed  car  will  permit  the  unreeling  of  the 
cables  directly  from  the  reels  to  the  racks.  Provision  has  been  made 
for  the  lowering  of  the  car  with  reel  mounted  thereon  on  an  elevator 
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Fig.  8. — Cross-Sectio.v  Through  Exchange  Building. 


FIG.   10. — STREET  CONNECTION  WITH  TUNNEL. 

interfere  with  any  probable  future  improvements   in  the  nature  of  from  the  basement  of  the  building  to  the  tunnels   through  a  large 

street  railway  tunnels  which  have  been  proposed  from  time  to  time.  shaft.     Sixty  20o-pair  lead-covered  underground  cables  are  carried 

Reverting  to  the  exchange  building,  the  course  of  the  cables  from  on  the  north  wall  to  the  distributing  board   located  on  the  second 

th^  h:,<=enient  to  the  tunnels  is  through  t---  vertir^l  shafts,  each  about  floor.     These  cables   are  pot-headed   underneath   the  platform   sup- 
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porting  the  board,  and  from  each  one  of  the  former,  eight  25-pair 
cables  are  taken  to  the  hue  terminal  blocks  located  on  the  distrib- 
uting side  of  the  board.  The  automatic  switches  on  the  several 
floors  are  permanently  connected  to  springs  on  the  protector  or 
switchboard  side,  heat  coils  and  carbon  lightning  arresters  being 
provided  in  each  circuit.  All  subscribers'  connections  are  made  at 
this  point  with  jumpers,  as  is  the  case  in  manual  exchanges.  The 
capacity  of  the  board  is  12,500  lines  on  the  distributing  side,  whereas 
that  of  tiie  exchange  is  10,000. 

On  the  upper  floor  is  installed  the  power  plant,  which  is  seen  in 
Fig.  5.  From  the  same  it  will  be  noticed  that  a  three-panel  marble 
switchboard  of  substantial  construction  has  been  installed.  On  the 
same  are  provided  the  necessary  switches  to  permit  of  various  com- 
binations being  made,  also  a  Weston  voltmeter  and  an  ammeter  and 
fuses  of  the  cartridge  type.  The  primary  sources  of  current  for 
both  power  and  lighting  purposes  are  the  mains  of  the  Chicago  Edi- 
son Company,  although  a  battery  located  in  the  basement  is  used  as 
a  reserve  and  for  the  operation  of  some  of  the  machines.  Two 
2.8-kw  Sprague  motor-generators  are  provided  for  charging  the 
batteries  from  the  Edison  circuit.  By  means  of  switches  on  the 
switchboard,  either  one  of  the  motor-generators  can  be  used  for 
charging   either   one   of   the    batteries,   one    of    which    is   always   in 


is  installed  in  a  room  in  the  basement,  especially  built  for  that  pur- 
pose, and  provided  with  a  positive  air  circulation.  The  glass  jars 
are  insulated  by  porcelain  insulators  and  supported  on  a  wood  frame- 
work. All  exposed  surfaces  are  thoroughly  covered  with  P.  &  B. 
paint.  The  battery  was  made  and  installed  by  the  American  Battery 
Company,  of  Chicago. 

The  most  novel  and  interesting  feature  about  the  exchange,  and 
in  fact  the  entire  system,  is  of  course  the  automatic  switchboard. 
.•\s  a  detailed  description  of  the  switches  has  appeared  in  these  col- 
umns, the  operating  features  alone  will  be  considered.  The  present 
equipment  of  the  exchange  will  be  that  required  by  10,000  sub- 
scribers, although  one  can  be  readily  installed  and  operated  for  ten 
times  as  many.  The  complexity  of  the  exchange  does  not  increase 
with  the  size,  an  increase  in  apparatus  being  proportionate  to  the 
increase  in  the  number  of  subscribers  only.  As  is  well  known,  the 
paradox  of  increased  complexity  of  installation  and  of  a  corre- 
sponding increased  cost  of  operation  holds  good  for  manually-oper- 
ated exchanges,  and  prevents  an  exchange  of  more  than  some  9,000 
subscribers  being  readily  installed.  With  an  automatic  exchange, 
economic  considerations  alone  in  regard  to  the  wire  plant  lead  to 
one  of  the  size  considered.  It  should  further  be  borne  in  mind  that 
the  same  number  of  switches  are  always  at  work  in   an  automatic 


Fig.  II. — View  of  Tunnels. 


use.  One  rheostat  is  provided  for  the  two  machines,  which  is  ar- 
ranged to  remain  in  circuit  in  any  position,  thus  changing  the  speed 
of  the  motors  and  as  a  consequence  varying  the  voltage  of  the  current 
delivered  by  the  generators  for  charging  the  battery.  Two  Holtzer- 
Cabot  motor-generators  are  provided  for  ringing  the  subscribers' 
bells.  One  of  these  is  operated  from  the  220-volt  Edison  circuit, 
whereas  the  other  is  for  use  with  the  storage  batteries,  thus  insuring 
an  unfailing  supply  of  alternating  current  for  ringing.  Two  inter- 
rupters which  supply  current  to  the  rotary  magnets  of  the  second- 
selector  switches  and  are  also  provided  with  howler  and  busy  current 
attachments,  are  operated  from  the  storage  batteries  exclusively, 
as  this  gives  a  most  uniform  current.  It  will  be  noticed  that  these 
machines  are  provided  in  duplicate  to  insure  against  any  interruption 
in  service.  A  small  air  compressor  located  on  the  third  floor  is  also 
operated  from  this -switchboard  by  a  motor  and  will  be  used  for 
supplying  compressed  air  for  cleaning  the  sw'itchcs,  this  operation 
being  necessary  once  or  twice  a  month.  Taps  will  be  located  at 
different  points  on  the  various  floors  so  that  a  hose  can  be  readily 
attached  to  these  and  used  wherever  required. 

The  storage  battery  consists  of  two  series  of  26  cells,  each  series 
having  a  capacity  of  350  amp.  at  the  one-hour  rate  of  discharge. 
The  cells  are  of  srlass  and  contain  eleven  nlates  each.     The  battery 


exchange,  whether  the  hour  be  night  or  day.  In  manual  practice  the 
number  of  operators  is  increased  auring  the  so-called  busy  hours 
and  decreased  when  the  night  comes  on  and  the  volume  of  business 
is  supposed  to  be  lax.  Oftentimes  this  decrease  of  force  is  greater 
than  the  decrease  of  business  will  warrant,  some  special  event  send- 
ing in  a  number  of  hurry  calls  which  the  depleted  force  cannot' 
handle.  This  can  never  happen  with  the  automatic  exchange,  which 
always  has  as  many  operators  or  switches  as  callers. 

The  switchboard  in  reality  consists  of  units,  each  composed  of 
eleven  boards  for  every  1,000  subscribers.  Each  board  consists 
of  six  racks,  on  which  the  various  switches  are  mounted.  In  each 
unit  supplying  service  to  1,000  subscribers,  the  equipment  consists 
of  1,000  subscriber  or  first-selector  switches,  which  select  the  first 
figure  on  the  thousand  of  the  number  called ;  280  second-selector 
switches,  which  select  the  particular  hundred  in  that  thousand,  and 
160  connector  switches,  which  select  the  last  two  digits  in  the 
number,  and  are  really  the  switches  that  connect  the  calling  to  the 
called  subscriber.  There  are,  accordingly,  1,440  switches  in  each 
battery  connections.  Of  the  300  wires,  100  pairs  are  connected  to 
the  "vertical"  and  "rotary,"  or  talking  banks  of  contacts,  and  lead 
to  the  ten  different  groups  of  second-selector  switches.  The  other 
?n  nairs   connect   with   the   "busv."   or   unnerrao^f   hank  of   contacts. 
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aiul  Icail  along  the  uroup  c'  75  switclic*  so  ns  to  i»r?\cnt  any  two 
call*  from  coining  in  on  the  »nnii'  trnnk  Inie  Tlir  wires  from  the 
bank  of  the  seooml  veU-cior  switches  lead  In  the  connector  svvilclies. 
and  from  there  lo  the  tir*t-selecti>r  .switches,  tapi  .m.:  ilirm  on  to  the 
lines  leading  lo  the  subscribers'  instruments. 

In  l-'ig.  4  will  Ik-  seen  a  row  of  connector  swiiclic.,  pari  .-f  which, 
a.s  can  he  reaihiy  noticed,  being  only  parllv  installed.  This  also 
shows  the  tell  tale  hoard.  Fig.  j  shows  the  dislrihuling  and  pro- 
tective board  in  process  of  construction.  Fig.  3  shows  a  rear  view 
of  the  racks,  whereas  Fig  i  gives  a  general  view  of  the  switchboard 
on  the  third  lliMir. 

As  shown  in  l"ig.  4,  a  tell-tale  hoard  is  installed  on  the  fourth 
floor.  This  is  provided  with  S-cp  bunghole  incandescent  lamps, 
arranged  in  ten  rows  of  eleven  each,  each  row  corresponding  to  one 
of  the  lioarils  forming  the  swilchhoard.  The  lighting  of  a  lamp  on 
the  tell-tale  hoard  in  connection  with  a  smaller  one  on  a  particular 
shelf  of  the  rack  indicated,  at  once  localizes  the  fault  and  indicates 
the  blowing  of  a  beat  coil,  which  is  mounted  hehiiul  each  automatic 
switch  _  This  consists  of  small  wire  coiled  around  a  hard  rubber 
tube.  WIkii  a  ground  on  the  line  or  a  short  circuit  in  the  teleiihone 
or  switch  occurs,  the  wire  is  heated  and  the  tube  expanding  releases 
a  spring  which  breaks  the  circuit  to  the  automatic  switch.  The  spring 
when  released  makes  another  contact  which  lights  the  signal  laiii|)  011 
that  shelf,  and  also  the  correspomling  one  on   the  tell-tale  board. 

Below  the  tell-tale  board  another  lamp  board  is  seen,  which  con- 
sists of  200  lamps,  two  for  each  of  the  100  groups  of  connector 
switches.  The  alternating  current  which  operates  the  bells  at  the 
subscribers'  instruments,  is  completed  through  these  lamps.  In  the 
case  of  a  short  circuit  in  any  one  group,  the  resistance  of  the  lamps 
prevents  the  short-circuiting  and  the  cutting  out  of  the  other  groups, 
and  the  lighting  up  of  the  former  at  once  locates  the  trouble. 

It  is  expected  that  one  switchboard  attendant  will  be  rccpiircd  for 
each  thousand  switches.  In  case  of  a  ground,  the  heat  coil  is  blown 
and  trouble  located,  as  already  explained.  A  short  circuit  on  the 
line  is  known  the  instant  the  subscriber  attempts  to  make  a  call,  as 
the  sw  itch,  by  not  operating  properly,  makes  a  noise  unlike  the  regular 
sound,  but  one  with  which  the  attendant  is  fainiliar,  so  that  he  can 
locate  the  trouble  immediately.  When  a  subscriber  leaves  his  receiver 
ofT  the  hook,  no  busy  signal  is  made  should  a  call  for  that  telephone 
bo  made.  By  means  of  a  "howler"  current  the  diaphragm  of  the 
hanging  receiver  is  vibrated  rapidly  to  attract  the  subscriber's  at- 
tention. 

A  measured  service  will  be  given  by  the  company,  the  maxininm 
being  $85  for  business  houses  and  $50  for  residences.  Each  actual 
connection  will  be  made  at  the  rate  of  five  cents  up  to  the  maximum, 
all  beyond  that  amount  being  free.  All  calls  will  be  registered  by 
means  of  a  small  meter,  similar  to  a  cyclometer,  which  will  be  at- 
tached to  each  first-selector  switch  at  the  exchange,  busy  calls  not 
being  recorded. 

Although  several  automatic  exchanges  have  been  in  operation 
for  a  number  of  years  and  others  are  being  constantly  added,  none 
has  been  made  which  equals  in  size  the  present  installation.  As 
soon  as  this  exchange  has  been  completed  and  is  in  successful  oper- 
ation, the  financial  and  physical  facts  relative  to  the  largest  automatic 
exchange  in  the  world,  which  exceeds  in  size  any  manually-operated 
exchange  ever  constructed,  will  be  made  available.  What  this  will 
mean  to  the  telephone  industry,  it  is  hard  to  predict,  but  it  is  claimed 
that  it  will  revolutionize  present  apparatus  and  methods,  if  suc- 
cessful. 

The  magnitude  of  the  work  undertaken  has  been  such  that  to  carry 
on  the  same  expeditiously  and  efficiently,  several  subsidiary  com- 
panies have  been  formed.  The  Illinois  Telephone  &  Telegraph  Com- 
pany is  the  parent  and  operating  company  which  secured  a  charter 
from  the  city  of  Chicago,  four  years  ago.  A.  G.  Wheeler  is  the 
president  of  this.  The  Illinois  Telephone  Construction  Company  is 
a  subsidiary  company  organized  to  construct  the  system  of  tunnels 
under  the  streets  for  the  purpose  of  carrying  the  cables.  The  Auto- 
matic Electric  Company,  of  Chicago,  was  organized  to  purchase 
the  factory  of  the  Strowger  Automatic  Telephone  Exchange.  This 
manufactures  automatic  telephone  apparatus  under  the  Strowger 
patents,  and  has  constructed  the  boards  and  telephones  for  the  auto- 
matic exchange,  which  has  been  described  above  in  considerable 
and  careful  detail,  and  which  is  now  rapidly  nearing  completion.  It  is 
needless  to  say  that  during  the  last  week,  the  exchange  was  a  center 
of  attraction  for  those  in  attendance  at  the  annual  convention  of  the 
National  Independent  Telephone  Association,  to  many  of  whom  the 
automatic  method  was  almost  an  entire  novelty. 


("onvcnton    of   the    Independent   Telephone    Association 
of  the    lliiiied  States. 


Till'  lii(l(  |Mii(Uiii  Telephone  Association  of  the  United  State* 
lit  Id  Its  annual  convention  at  the  Auditorium  Motel,  Chicago, 
Jure  .^4  and  .^5.  The  first  sessitjn  opened  at  i  V.  M.,  June 
24.  Judge  James  M.  Thomas,  president  of  the  association  since  its 
inauguration,  gav<'  his  annual  address,  which  he  prefaced  by  a  few 
remarks  to  the  elfeci  that  at  one  time  it  was  thought  necessary  by 
ministers  lo  preach  "hell  fire  and  damnation,"  but  that  there  had 
been  a  change  in  this  respect,  and  modern  sermons  were  milder  in 
their  tone  ll<-  thought  that  the  kind  of  president's  address  that 
was  expected  by  the  Independent  Telephone  Association  in  jiast 
years,  when  the  strenuous  b.ittle  of  the  Bell  interests  was  on,  might 
be  likened  lo  the  "hell  fire  and  damnation"  sermon  of  former  years, 
but  he  did  not  think  that  kind  was  necessary  this  year. 

In  his  address  he  opened  by  stating  that  as  president  and  active 
particii)ant  in  the  aff.'iirs  of  the  association  for  six  years,  be  had  had 
\\n  cpportunity  to  take  the  general  view  of  its  affairs  from  a  distance" 
that  would  enable  him  to  act  as  critic.  He  now  felt  that  the  asso- 
ciation having  accouiplished  the  original  objects  for  which  it  was 
formed,  he  should  turn  his  work  over  t(j  other  hands.  He  thanked 
the  association  for  the  honor  it  had  conferred  upon  him  in  retaining 
bin.  six  years  as  its  head.  In  some  quarters  the  association  had 
beon  criticised  as  being  an  organization  with  but  one  idea.  He  was 
glad  it  was  that  kind  of  an  organization,  especially  since  that  one 
idea  involved  the  very  existence  of  the  independent  telephone  in- 
dustry. Before  men  can  do  business  they  must  first  establish  the 
"right"  to  do  business.  This  the  independent  telephone  interests  of 
the  United  States  had  done.  At  the  present  time  there  were  more 
telephones  in  use  connected  with  independent  exchanges  than  con- 
nected with  Bell  exchanges.  The  Independent  Telephone  Asso- 
ciation,' he  thought,  had  reached  a  stage  of  its  existence  where  a 
reorganisation  upon  a  different  plan  was  necessary,  since  the  old 
objects  for  which  it  was  formed  no  longer  existed.  He  thought 
that  the  future  of  the  association  should  be  placed  in  the  hands  of 
the  tccl;'ii':,il  telephone  men.  Telephone  problems  of  to-day  were 
those  which  called  for  the  engineer  of  the  highest  practical  order 
of  business  ability,  in  order  that  the  stability  of  investment  in  inde- 
pendent telephone  enterprises  might  be  improved. 

Hon.  Hugh  Dougherty,  of  Blufflon,  Ind.,  presented  a  lengthy 
report  on  "Patent  Litigation."  This  report  was  a  review  of  the 
work  of  the  association  in  patent  litigation  for  the  past  six  years,  and 
practically  constituted  a  final  repc  n  in  that  respect.  A  meeting  of 
the  independent  telephone  men  wa.-,  called  in  May,  1897,  at  Fort 
Wayne,  Ind.  This  meeting  adjourned  to  meet  in  June  of  the  same 
year  at  Chicago,  at  which  time  the  present  Independent  Telephone 
Association  of  the  United  States  was  organized.  The  following  con- 
vention, held  at  Detroit,  began  the  work  of  patent  litigation.  In  con- 
nection with  securing  funds  to  carry  on  patent  litigation,  some  of 
the  best  legal  talent  of  the  country  advised  that  it  would  not  be  best 
to  allow  contributors  to  the  patent  litigation  funds  to  be  known.  If 
this  were  done,  these  contributors  w-ould  become  virtually  parties 
to  the  suit,  and  in  case  of  a  decision  adverse  to  independent  interests, 
all  the  independent  exchange  and  manufacturing  companies  which 
had  been  contributors,  if  their  names  were  known,  might  be  brought 
under  an  injunction  which  would  prevent  them  from  doing  business 
at  once.  It  was,  therefore,  thought  best,  as  long  as  this  litigation 
was  going  on,  or  there  w-as  a  possibility  that  the  Berliner  case  could 
be  appealed  to  keep  entirely  secret  the  names  of  contributors  to  this 
fund.  This  put  the  gentlemen  in  charge  of  the  patent  litigation  in 
a  somewhat  delicate  position,  as  they  were  obliged  to  ask  for  large 
sums  of  money  all  over  the  country  without  rendering  any  kind  of 
public  accounting  of  w-hat  was  received.  Nevertheless,  it  was  grati- 
fying to  know  that  the  confidence  in  the  officers  of  the  association 
was  kept  up  for  si.x  years,  until  the  work  was  accomplished.  The 
eft'orts  of  Judge  Thomas  in  behalf  of  the  association  without  com- 
pensation were  eulogized.  It  was  stated  that  Judge  Thomas  re- 
fused to  take  any  compensation  for  the  irnmensely  valuable  services 
he  had  rendered,  until  all  the  money  needed  for  the  litigation  fund 
was  contributed,  and  as  a  result  he  had  received  nothing  at  all  com- 
mensurate with  the  value  of  his  services.  It  was  urged  that  before 
the  convention  adjourned  it  should  take  some  action  which  would 
secure  to  Judge  Thomas  some  of  the  financial  return  which  was 
his  due  as  compensation  for  the  services  he  had  rendered.  A  history 
of  the  patent  litigation  of  the  association  was  then  given,  together 
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with  a  complete  statement  of  the  contributors  and  amounts  received 
from  each  for  the  patent  litigation  fund.  The  amount  contributed 
amounted  to  a  total  of  $50,127,  all  of  which  had  been  expended  except 
a  balance  of  $62  now  in  the  treasury.  The  report  of  Mr.  Dougherty 
was  received,  and  a  vote  of  thanks  given  to  the  committee  on  patent 
litigation. 

Prof.  J.  C.  Kelsey,  professor  of  telephony  at  Purdue  University, 
read  a  paper  on  "The  Telephone  and  the  Technical  School."  It  was 
noticeable  that  the  first  demands  for  special  technical  education  in 
telephone  engineering  came  from  the  industrial  world  rather  than 
from  the  college  authorities ;  in  fact,  when  the  matter  was  first 
broached  to  college  authorities,  they  did  not  favor  it.  Perhaps  this 
was  no  wonder,  considering  the  meagre  amounts  of  telephone  infor- 
mation and  apparatus  to  be  found  in  the  engineering  departments  of 
most  of  the  technical  schools,  and  the  careful  manner  in  which  in 
years  past  information  on  telephone  engineering  had  been  bottled 
up.  Even  at  the  present  time,  in  the  American  Institute  of  Electrical 
Engineers,  a  body  whose  discussions  usually  included  the  best  of 
everything  in  electrical  engineering,  the  telephone  papers  were  usually 
evasions  of  the  subject  or  a  statement  of  generalities.  The  questions 
asked  of  those  who  were  conducting  the  course  in  telephone  engi- 
neering were  amusing  and  varied,  and  showed  a  lack  of  appreciation 
of  the  importance  of  this  branch  by  the  questioners.  The  foundation 
for  this  course  in  telephone  engineering  at  Purdue  was  similar  to 
that  for  any  other  branch  of  engineering.  Toward  the  latter  part 
of  the  course  the  student  was  taught  the  principles  of  operation 
of  telephone  exchanges,  the  construction  and  performance  of  appli- 
ances and  circuits,  and  lastly  the  mathematics  of  the  various  circuits. 
It  was  hoped  that  the  telephone  engineering  course  would  accomplish 
its  object  of  being  a  benefit  to  the  industry  to  which  it  is  supplying 
men. 

Mr.  S.  P.  Sheerin,  of  Indianapolis,  presented  amendments  to  the 
constitution  which  amounted  practically  to  an  entirely  new  constitu- 
tion, with  the  exception  of  Article  I,  which  specified  the  name  of  the 
association.  By  way  of  introduction  to  these  amendments  he  stated 
that  as  at  present  organized,  almost  the  sole  purpose  of  the  associa- 
tion was  to  fight  patent  cases.  With  the  battle  now  completely  won, 
the  fighting  army  could  be  disbanded  and  reorganized  into  an  asso- 
ciation of  great  strength  for  other  purposes.  The  principal  change 
accomplished  by  the  new  constitution  which  he  proposed  was  to 
make  the  membership  consist  of  individuals  instead  of  companies. 
The  object  of  this  change  was  to  make  it  possible  for  every  man  of 
good  standing  in  the  independent  telephone  field  to  become  a  member 
of  the  association.  It  would  place  the  association  in  the  hands  of  a 
great  number  of  young  men  now  coming  to  the  front  on  whom  the 
future  of  the  association  would  depend.  The  admission  fees  were 
placed  at  $2  and  the  annual  dues  at  $1.  The  principal  object  of 
the  association,  as  stated  in  the  new  constitution,  is  the  dissemination 
and  exchange  of  knowledge.  The  amendments  were  unanimously 
carried,  without  further  discussion. 

Judge  Thomas  read  to  the  association  a  letter  from  T.  C.  Martin 
regarding  the  work  of  the  United  States  Census  Office  in  compiling 
information  from  independent  telephone  companies.  Mr.  Martin 
expressed  regret  at  being  unable  to  be  present  at  the  convention 
to  explain  this  matter  in  person.  Judge  Thomas  strongly  endorsed 
the  effort  of  the  government  to  get  together  figures  regarding  the 
extent  of  the  independent  telephone  business,  because  it  was  to  the 
interest  of  the  companies  to  have  the  magnitude  of  the  business 
known.  Secretary  Ware  followed  up  Judge  Thomas's  remarks 
with  more  along  the  same  line,  except  that  what  Mr.  Ware  had  to 
say  was  more  especially  regarding  the  giving  of  information  by  in- 
dependent telephone  men  in  various  localities  to  the  officers  of  the 
various  telephone  associations.  He  had  found  it  very  difficult  to 
get  full  information  regarding  the  extent  of  the  telephone  business  in 
various  localities.  He  said  they  would  be  agreeably  surprised  if 
accurate  statistics  were  available,  as  usually  the  number  of  inde- 
pendent telephones  in  any  country  or  state  were  much  greater  than 
commonly  estimated. 

An  invitation  was  read  from  President  Francis,  of  the  Louisiana 
Purchase  Exposition,  to  hold  the  convention  at  St.  Louis  in  1904. 
It  was  suggested  that  the  second  week  in  September  had  been  set 
aside  for  electrical  congresses,  and  w^ould  be  a  good  date  for  the 
convention.  Prof.  Goldsborough,  chief  of  electrical  exhibits,  was 
present  in  the  convention,  and  seconded  President  Francis's  invita- 
tion. It  was  voted  to  hold  the  next  convention  at  St.  Louis  the 
second  week  in  September,  1904,  the  exact  date  to  be  determined  by 
the  Executive  Committee. 


The  session  on  Thursday  morning  was  opened  by  the  reading 
of  a  paper  by  C.  E.  Tarte,  of  the  Citizens'  Telephone  Company,  of 
Grand  Rapids,  on  the  Economy  of  Good  Construction.  He  said 
that  while  most  of  the  modern  construction  work  was  good,  there 
were  certain  companies  whose  construction  work  looked  as  though 
they  had  been  asleep  for  several  years  past.  As  an  example  of  the 
difference  in  maintenance  cost  with  good  as  against  bad  construction 
work,  he  cited  the  experience  of  the  Citizens'  Telephone  Company, 
of  Grand  Rapids.  The  construction  of  this  company,  which  began 
in  July,  1896,  at  first  included  but  little  cable.  The  pole  lines  carried 
eight,  nine  and  ten  arms  and  were  very  heavily  loaded.  Inside  of  the 
buildings  cotton-covered  wire  was  used.  Both  wires  were  put  under 
one  staple,  and  there  was  a  general  lack  of  protective  devices.  After 
being  in  operation  a  short  time  the  heavily-loaded  pole  lines  began 
to  yield  to  the  great  strain  put  upon  them,  and  the  wires  became 
slack,  causing  frequent  crosses.  Because  of  the  great  number  of  lines 
on  a  pole  it  was  a  matter  of  half  a  day  to  find  a  cross.  After  a 
storm,  there  were  so  many  crosses  that  every  available  employee  had 
to  be  pressed  into  the  service  to  help  clear  the  lines.  At  such  times 
there  was  no  attempt  to  look  for  individual  troubles.  Each  pole  line 
was  gone  over  and  every  cross  cleared  as  the  repair  men  went  along. 
It  was  f>nly  after  several  days  that  the  general  chaos  was  sufficiently 
restored  to  order  so  that  .individual  troubles  could  be  looked  up 
separately.  The  company  finally  turned  over  a  leaf  as  regards  con- 
struction work,  and  began  a  gradual  reconstruction  of  its  lines  in  a 
more  substantial  manner.  In  the  new  work,  fewer  wires  were  put 
on  a  pole  line,  and  more  cables  were  used.  Wires  were  kept  out 
of  tree  tops,  which  had  heretofore  been  a  source  of  great  trouble, 
and  roof  fixtures  were  taken  down.  The  result  can  be  best  shown 
by  the  following  figures,  giving  the  number  of  troubles  per  year  per 
subscriber  for  several  years.  In  1899,  before  the  reconstruction 
began,  there  were  three  line  troubles  per  year  per  subscriber.  In 
1900  this  was  reduced  to  25^2  per  year,  in  igoi  to  i^  per  year,  in  1902 
to  one  every  eleven  months.  In  1903  the  line  troubles  so  far  have 
been  at  the  rate  of  only  one  every  two  years  per  subscriber.  The 
cost  of  wages  for  the  repair  men  necessary  to  keep  the  lines  in 
operating  condition  was  $2.63  per  subscriber  less  in  1903  than  in  1899. 
The  depreciation  of  lines  is  about  one-third  what  it  was  formerly. 
The  number  of  men  employed  in  maintaining  the  lines  is  less  than 
it  was  three  years  ago,  although  there  is  now  double  the  circuit 
mileage.  At  the  close  of  the  paper  President  Thomas  spoke  of  the 
Grand  Rapids  exchange  as  being  somewhat  unique,  in  that  all  the 
money  for  building  the  exchange  had  been  raised  by  sale  of  stock 
in  Grand  Rapids  and  vicinity.  There  had  been  no  going  outside  for 
capital  and  no  bond  issue. 

"Eastern  Telephone  Development,"  was  the  subject  of  a  paper 
read  by  F.  A.  Demarest,  general  superintendent  of  the  Interstate 
Telephone  &  Telegraph  Company  of  New  Jersey.  He  said  that  it 
was  little  realized  how  extensive  independent  telephone  develop- 
ment was  in  the  East  at  present.  The  first  and  most  extensive  in- 
dependent telephone  development  had  been  in  the  West,  and  it  was 
commonly  considered  that  the  East  -was  backward  in  this  respect. 
While  this  was  true  once,  it  could  not  be  truthfully  said  at  the 
present  time.  At  the  beginning  of  the  independent  movement  in  the 
East  it  was  extremely  difficult  to  raise  capital  and  to  secure  fran- 
chises. Following  on  this  came  the  difficulty  of  securing  apparatus 
equal  in  efficiency  to  Bell  apparatus.  The  builders  of  the  first  inde- 
pendent exchanges  had  almost  invariably  been  to  conservative  in 
estimating  the  possibilities  of  growth,  and  had  installed  exchanges  of 
insufficient  capacity  to  lake  care  of  the  business  which  was  offered. 
This  was  because  the  original  estimates  were  based  upon  the  number 
of  subscribers  on  the  Bell  exchanges.  He  gave  several  examples 
of  this,  which  he  said  could  be  multiplied  indefinitely.  The  rest 
of  the  paper  was  a  detailed  statement  as  to  the  names,  locations  and 
business  of  the  principal  independent  telephone  companies  in  the 
East. 

Mr.  L.  W.  Stanton  gave  a  short  talk  on  "Economies  in  Telephone 
Service."  The  first  point  he  brought  up  was  in  regard  to  economy 
in  the  distribution  of  work  among  the  various  operators  in  an  ex- 
change, so  that  each  operator  will  be  performing  as  much  as  she 
can  do  efficiently,  and  at  the  same  time  there  will  be  no  operators 
overloaded  and  none  with  insufficient  work.  He  said  that  the 
number  of  lines  in  front  of  an  operator  was  no  criterion  whatever  of 
the  amount  of  work  that  operators  had  to  do.  In  some  cases,  ten 
lines  in  front  of  an  operator  might  keep  that  operator  more  fully 
employed  than  150  or  200  lines  of  another  kind.  This  point  should 
be  remembered  in  the  design  and  operation  of  telephone  exchanges. 
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The  true  nicuMurc  of  work  is  the  iiuiiit>cr  u(  culU  aimwcrcd  i>cr  ilay 
by  each  operator.  For  ntcasurcd  service,  500  culli  per  day  to  an 
operator's  position  was  considered  alK>iit  the  proper  ligure,  and  (or 
unhniitcd  service,  I,8(X)  calU  per  day  per  operator's  position.  In 
ntakinK  counts  of  the  nuniher  of  calK  answered  per  day,  it  is  well 
to  beware  of  elTorts  on  the  pari  of  the  operators  to  swell  the  actual 
Amount  by  recording  too  many  calls,  so  makinu  their  work  appear 
larger  llian  it  really  is.  Ah  an  example  of  the  importance  of  dis- 
tributing work  properly  among  operators,  he  cited  two  e.M'hatiKes  of 
about  the  same  si/c  operating  under  similar  conditions,  m  one  of 
which  o|)erators'  wages  amounted  to  57  cents  per  month  per  sub- 
scriber, and  the  average  time  of  responding  to  a  call  was  over  fiv; 
seconds.  In  the  oilier  exchaiine,  the  operators'  wages  amounted  to 
19  cents  per  month  per  subscriber,  and  the  average  time  of  respond- 
ing to  a  call  was  3^6  seconds.  Some  exchanges  were  operated  with 
an  expense  as  low  as  13  cents  per  monlh  per  subscriber  for  oper- 
ators' wages.  As  illustrating  the  iinpurtaiice  of  good  engineering  in 
a  telephone  exchange,  he  cited  the  case  of  two  telephone  exchanges, 
both  built  for  5,000  subscribers,  one  of  which  cost  $150,000  more  than 
the  other,  and  was  a  more  expensive  exchange  to  operate  and  to 
maintain.  The  next  point  brought  up  was  a  warning  to  look  out 
for  idle  investment  in  cables  brought  about  by  ilie  inability  to  use 
a  number  of  pairs  of  wire  in  each  cable.  lie  know  nf  many  ex- 
changes where  a  large  number  of  pairs  of  wire  in  each  cable  were 
lying  idle  and  could  not  be  used  because  they  did  not  terminate 
at  a  box  where  they  were  needed.  For  instance,  a  cable  might  have 
25  pairs  of  wires  terminating  in  one  box,  25  more  in  the  next  box, 
and  so  on.  There  might  be  call  for  only  15  pairs  at  the  first  box 
and  40  at  the  next.  The  practical  result  was  usually  that  more  cable 
would  be  purchased  to  supply  the  excessive  demand  at  one  point, 
while  wires  terminating  at  another  point  would  be  lying  idle.  The 
remedy  for  this  is  to  have  multiple  terminals  for  each  pair  of  wires, 
so  that  it  could  serve  subscribers  at  two  or  more  points  and  the  in- 
vestment in  wires  would  not  lie  idle  if  there  were  net  enough  sub- 
scribers at  any  particular  terminal  box  to  employ  all  the  pairs. 
Further  than  this,  it  was  important  to  have  multiple  taps  on  each 
pair  of  wires,  because  it  might  be  desirable  to  operate  party  lines,  in 
which  case  one  subscriber  could  be  taken  from  one  tap  and  another 
from  another.  Some  independent  companies  did  not  favor  party 
lines :  but  such  lines  offered  a  cheap  service  for  those  who  could  not 
aflford  to  pay  more,  and  there  were  many  who  would  not  have  tele- 
phones at  all  if  they  could  not  get  the  cheap  party  line  service.  He 
thought  that  independent  telephone  companies  would  have  to  come 
to  party  line  business,  if  they  had  not  already  done  so.  Some  inde- 
pendent companies,  whose  exchanges  were  not  originally  laid  out 
for  party  lines,  had  been  operating  party  lines  by  connecting  together 
two  subscribers'  lines  at  the  switchboard,  so  that  the  party  line  ar- 
rangement extended  no  further  than  the  central  office.  The  invest- 
ment outside  of  the  central  office  in  lines  was  just  as  large  as  it 
W'Ould  have  been  with  individual  subscribers'  lines.  This  practice 
had  been  engaged  in  principally  because  with  cables  terminating  only 
at  one  point  it  was  not  always  feasible  to  get  two  subscribers  on 
one  line  at  one  terminal  box.  As  the  cables  terminated  at  only  one 
box.  the  company  could  not  connect  two  parties  on  one  line,  except 
at  the  central  office.  Of  course,  the  investment  was  almost  as  large 
in  such  a  case  as  it  would  be  for  individual  lines.  Such  an  arrange- 
ment could  not  be  financially  profitable  to  a  company. 

Judge  Holmes,  of  Sherman,  Texas,  introduced  a  resolution  ex- 
pressing the  association's  disapproval  of  the  recent  purchase  of 
the  Kellogg  Switchboard  &  Supply  Company  by  Bell  interests,  and 
making  it  the  sense  of  the  association  that  none  of  its  members 
should  patronize  that  company.  The  motion  was  tabled  without 
discussion.  There  was  evidently  a  feeling  that  in  view  of  the 
various  complications  connected  with  the  Kellogg  Company's  affairs, 
it  would  be  unwise  to  take  any  action  at  this  convention. 

Mr.  T.  G.  Ihmsen.  representing  Judge  Thomas's  many  Chicago 
friends  in  the  independent  telephone  field,  requested  the  privilege  of 
the  floor  in  order  to  perform  the  very  pleasant  duty  of  presenting 
Judge  Thomas  with  a  handsome  gold  watch. 

Judge  Thomas  responded  courteously,  referring  to  the  criticisms 
of  his  administration  which  had  arisen  some  time  in  the  past  and 
which  he  now  believed  were  entirely  buried.  He  was  grateful  to 
receive  this  token,  because  he  believed  that  those  who  had  contributed 
towards  it  had  done  so  in  the  same  spirit  that  he  had  contributed  his 
services  to  ihe  independent  telephone  business  in  times  past,  namely, 
because  it  was  what  they  wanted  to  do. 


Mr.  II.  1).  Critchlicid  urged  that  now  that  independent  telephone 
companies  were  becoming  birong,  they  khould  not  forget  that,  after 
all,  they  were  very  much  interdependent  upon  each  other.  No  com- 
pany could  be  ho  strong  that  it  was  not  dependent  upon  others. 
Indepeiideiii  inlerestit  nuist  stand  tiigetber  in  the  future  as  they 
had  in  the  past.  The  election  of  olVicers  being  in  (jrder,  he  nominated, 
at  the  re<|uc<tt  of  over  a  hundred  independent  telephone  men,  Hon. 
Hugh  Dougherty  for  president,  in  recogniiion  of  Ihe  services  he 
had  rendered  the  associalion.  Mr.  Huugherty  was  unanimously 
cleclcd.  Senator  C  VV.  Kline,  of  lla/.elton,  Pa.,  was  elected  vice- 
president.  There  were  Iwo  nominees  for  secretary  and  treasurer, 
H.  U.  McMcal  and  Fr.mk  G.  Jones.  The  ballot  resulted  in  24  for 
Mr.  Jones  ;iiid  iS  for  Mr.  McMeal.  An  Fxecutive  Committee,  con- 
sisting of  the  president,  secretary  and  the  following  gentlemen,  was 
elected:  Prof.  W.  E.  Goldsborough,  of  Lafayette,  Ind. ;  H.  D.  Critch- 
field,  of  Chicago;  J.  G.  Ihmsen,  of  Chicago;  Thomas  Finucanc,  of 
Kochester,  X.  v.;  VV.  E.  Docjlitlle,  of  Lafayette,  Ind.;  C.  F.  Tarte, 
of  Gr.ind  Rajiids  ;  A.  L.  Tetu,  of  Louisville,  Ky. ;  E.  E.  Clement,  of 
Washington,  D.  C,  and  Capt.  E.  A.  Moulton.  Secretary-elect  Jones 
being  called  upon,  said  a  few  words  to  the  effect  that  he  believed  the 
present  convention  and  reorganization  meant  the  beginning  of  a  new 
and  greater  association. 

Mr.  H.  I).  Critchfield  said  that  with  the  report  on  patent  litigation 
made  yesterday,  all  the  doubts  of  the  past  regarding  the  policy  of  the 
management  of  the  association  had  been  dispelled.  It  was  now  seen 
why  the  officers  were  obliged  to  proceed  with  their  work  without 
letting  members  of  the  association  know  what  was  going  on.  Most 
of  the  criticisms  of  the  officers,  to  be  sure,  had  come  from  those 
who  had  never  contributed  a  cent  to  the  litigation  fund.  The  fact 
that  the  contributors  had  kept  it  up  until  the  fight  was  won  showed 
that  the  officers  had  retained  their  confidence  until  the  last.  He 
thought  it  was  in  order  at  this  time  to  move  a  vote  of  thanks  to  the 
president  and  retiring  officers.  The  motion  was  unanimously  car- 
ried, and  the  convention  adjourned.  Over  seventy  telephone  oper- 
ating men  were  in  attendance.  Notes  of  the  exhibit  features  appear 
elsewhere  in  ihis  issue. 


Notes  on  Japanese  and  Chinese  Developements. 


After  a  hard  and  bitter  fight  between  the  promoters  of  the  Taipeh 
Water  Power  Company,  of  Formosa,  China,  and  the  Governor- 
General,  the  establishment  of  that  company  has  been  sanctioned. 
The  company  has  placed  orders  for  electric  machinery  and  other 
appliances.  The  present  capital  of  the  company  is  20,000  yen  (about 
$10,000).  The  company's  plant  is  intended  to  supply  3,000  i6-cp 
incandescent  lamps. 

The  government  of  Formosa,  China,  has  proposed  to  use  wireless 
telegraphy  between  the  mainland  and  Formosa.  Receiving  stations 
will  be  at  Keelung,  Miyeseki  and  Hizen. 

It  is  reported  that  the  laying  of  the  submarine  telephone  cable 
between  Hiroshima  and  Moji  is  now  under  way  and  would  be  com- 
pleted by  this  time. 

The  City  of  Macao,  China,  is  to  have  an  electric  light  plant  and 
the  local  government  will  advertise  for  tenders.  The  exclusive 
privilege  is  to  last  for  a  term  of  30  years  to  the  firm  securing  the 
contract.  Tenders  must  stipulate  the  amount  for  which  they  are 
prepared  to  supply  the  power. 

All  necessary  papers  have  been  drawn  up  and  signed  allowing 
the  introduction  of  foreign  capital  for  the  Tokyo  Electric  Railway 
Company,  of  Tokyo,  Japan.  The  same  methods  will  be  employed 
as  those  adopted  by  the  Tokyo  Electric  Car  Company,  which  has 
introduced  foreign  capital,  not  in  cash,  but  in  the  shape  of  motors, 
rails,  wires,  cars,  etc.,  the  price  of  w'hich  is  to  be  paid  in  installments 
at  long  intervals.  According  to  the  estimate  of  Sir  Malcolm  Mac- 
Eacharn,  representing  the  British  syndicate,  and  the  directors  of 
the  railway  company,  the  capital  account  will  be  7,000,000  yen 
($3,500,000),  of  which  4,000,000  yen,  or  about  $2,000,000,  is  the  price 
of  the  railway  materials,  and  3,000,000  yen  ($1,500,000)  is  the  ex- 
pense of  the  construction,  so  that  the  amount  of  the  foreign  capital 
will  be  4,000,000  yen  ($2,000,000).  The  terms  of  the  loan  are  still 
kept  secret,  though  it  is  alleged  that  the  Industrial  Bank  of  Japan 
will  guarantee  its  payment.    The  following  is  the  gist  of  the  contract : 

The  British  capitalists  shall  purchase  the  shares  of  the  railway, 
at  their  discretion,  from  the  market,  and  the  amount  of  their  sub- 
scriptions shall  not  be  fixed  beforehand. 

The  Tokvo  Electric  Railwav  Company  shall  use  the  plan  of  the 
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works  drawn  up  by  Sir  Malcolm  MacEacharn,  and  shall  attend  to 
the  business  of  purchasing  land  and  constructing  the  line  for  the 
railway,  while  the  Britisii  syndicate  shall  supply  all  the  materials 
necessary  for  the  construction  and  carry  out  all  the  other  work  of 
construction.  The  work  shall  be  guaranteed  for  one  year,  and  in 
case  of  any  defect  therein,  the  plant  shall  be  reconstructed. 

The  Tokyo  Electric  Railway  Company  shall  be  authorized  to 
appoint  an  engineering  inspector,  under  whose  direction  the  con- 
struction will  be  carried  out  by  the  syndicate. 

The  construction  shall  be  finished  in  two  years. 

The  board  of  directors  of  the  Kei-hen  Electric  Railway  Company 
has  been  authorized  by  the  decision  of  the  general  meeting  to  con- 
struct an  electric  railway  between  Omori  and  Shinagawa,  and  be- 
tween Haneda  and  Kawasaki,  and  to  issue  debentures  or  to  raise  a 
loan  at  their  discretion  to  the  amount  of  500,000  yen. 

Negotiations  between  the  Hanshin  Electric  Railway  Company 
and  American  capitalists  on  the  introduction  of  foreign  capital  are 
reported  to  have  proved  a  failure.  As  a  result  the  board  of  direc- 
tors of  the  company  have  decided  to  issue  debentures  at  home  within 
the  limit  of  $1,500,000  whenever  financial  conditions  become  favor- 
able for  such  a  step.  The  company  is,  it  is  said,  thinking  of  issuing 
8  per  cent,  debentures  to  the  value  of  500,000  yen. 

The  promoters  of  the  Tamagawa  Electric  Company,  whose  share 
capital  is  now  being  subscribed,  believe  that  they  can  pay  a  dividend 
of  over  20  per  cent.,  when  the  railway  is  brought  into  working  order. 
The  transportation  of  pebbles  from  the  Tama  River  to  the  city  and 
the  supplying  of  electric  light  constitute  the  principal  features  of  the 
business  of  the  company.  It  is  already  reported  that  the  company 
has  received  applications  for  lighting  to  an  extent  that  will  bring 
in  an  income  of  up  to  7,000  yen  a  year.  The  company  will  first  con- 
struct a  railway  between  Shibuya  and  the  Futako  ferry  of  the  Tama 
River,  the  length  being  over  6  miles.  Later  on,  the  railway  will  be 
brought  to  the  moat  in  the  city. 

The  report  of  the  directors  of  the  Shanghai  Mutual  Telephone 
Company  for  the  year  ended  March  31,  1903,  shows  that  the  switch- 
board in  the  exchange  at  that  date  had  a  capacity  of  2,100  metallic 
lines.  Two  hundred  and  ninety-seven  telephones  were  added  to  the 
service  during  the  year,  making  the  total  connections  gi6. 

It  is  reported  that  the  Tokyo  (Japan)  Street  Railway  Company's 
line  running  from  Tanachi,  Shiba,  to  the  Ryogoku-bashi,  via  the 
Maru-No-Uchi,  Kanda-Bashi  &  Megane,  will  be  constructed  and 
opened  to  traffic  by  the  beginning  of  August  next.  The  company  has 
also  obtained  permission  to  construct  a  large  number  of  bridges 
on  its  line.  All  the  material  required  for  the  railway  construction  is 
on  the  ground. 

The  Shibaura  Engineering  Works  will  establish  electric  light  plants 
at  Peking  and  Tien-Tsin.  The  necessary  arrangements  have  been 
made  in  China  by  Mr.  Shoychi  Shimizu,  engineer  for  the  works, 
who  will  go  for  a  second  time  to  North  China  at  once,  taking  with 
him  the  machinery  for  the  construction  of  the  plant.  There  is  already 
an  electric  plant  at  Peking,  but  it  is  inadequate  for  the  needs  of 
that  city. 


Steam  Turbine  Test. 


In  a  paper  read  before  the  recent  meeting  of  the  American  Society 
of  Mechanical  Engineers,  Mr.  Frederick  A.  Waldron  gave  a  very 
complete  account  of  tests  of  a  Westinghouse-Parsons  400-kw  turbo- 
generator plant,  installed  in  the  works  of  the  Yale  &  Towne  Manu- 
facturing Company,  of  Stamford,  Conn.,  the  generating  outfit  con- 
sisting of  a  two-phase,  240-volt  alternator  h.iving  a  capacity  of  400 
kw  when  the  turbine  is  running  condensing.  Current  is  generated  at 
60  cycles,  the  speed  of  the  machine  being  3,600  r.p.m. 

Reference  was  made  to  an  incident  which  occurred  when  the  plant 
was  first  started,  wherein  the  field  structure  flew  into  a  large  number 
of  pieces,  entirely  demolishing  the  electrical  end  and  badly  damaging 
the  steam  end,  the  accident  being  due  to  invisible  flaws  in  the  field 
forging.  No  damage  was  done  to  the  building  aside  from  breaking 
a  few  panes  of  glass,  nor  was  anyone  injured,  although  eight  men 
were  in  the  room  at  the  time.  Owing  to  the  manner  in  which  the 
revolving  parts  are  encased,  Mr.  Waldron  pointed  out  that  the  field 
of  devastation  is  not  so  great  in  case  of  a  turbine  accident,  not- 
withstanding its  high  speed,  as  in  the  case  of  a  reciprocating  engine 
fly-wheel. 


The  author  kept  a  memoranda  of  questions  that  had  been  asked 
him  in  regard  to  the  installation  and  of  his  answers,  some  of  which 
were  as  follows:  In  reply  to  a  query  as  to  whether  the  windage 
is  excessive,  he  said  that  it  is  more  than  in  the  case  of  the  slow-speed 
generator,  yet  as  a  whole  it  has  not  a  disagreeable  effect  since  noise 
in  the  engine  room  is  a  comparative  quantity.  In  answer  to  a  ques- 
tion as  to  whether  he  was  satisfied  with  the  continuity  of  operation, 
he  replied  that  aside  from  the  break-down  above  noted,  which  was 
due  to  defects  in  material  or  to  causes  entirely  foreign  to  the  machine, 
it  has  been  entirely  satisfactory.  As  to  what  condensing  outfit  is 
necessary,  he  replied  that  the  best  is  none  too  good,  and  for  con- 
tinuous running  and  high  vacuums  the  dry  system  with  a  two-stage 
air  pump  will  probably  maintain  higher  average  vacuums  than  any 
other  system.  Replying  to  a  query  as  to  the  use  of  exhaust  steam 
for  heating,  he  said  that  the  turbine  exhaust  has  supplied  25,000 
square  feet  of  direct  radiating  surface  and  7,500  square  feet  of  blower 
stack  surface ;  a  temperature  of  from  60  to  70°  F.,  was  maintained 
in  all  buildings  when  generating  520  kw,  and  with  a  temperature  of 
220°  F.  in  the  exhaust  chamber  of  the  turbine.  A  50  per  cent,  over- 
load has  been  maintained  at  full  speed  for  five  hours  without  ap- 
parent injury  to  the  machine.  The  turbine  can  be  changed  from 
condensing  to  non-condensing  when  running,  this  having  been  done 
daily  during  the  heating  period  and  without  difficulty  or  shut-down. 
The  exciter  should  be  driven  by  an  independent  engine.  The  turbine 
costs  from  10  to  15  per  cent,  less  than  the  same  size  of  reciprocating 
engine  outfit,  while  the  cost  of  the  power  house  is  65  per  cent.  less. 


Test  of  4Q0-K.W.  TURBINE. 


St: 

Duration 
of  Test. 
Hours. 

6 
c/2  a 

152 

3 

144.8s 

323 

3 

153-3 

375 

4 

152 

397 

3 

150.92 

490 

5 

152.7 

E  . 

3  m 

3  " 

>.5 

27.34 

27.64 

3-44 

27-43 

6.46 

26.95 

19.66 

27-55 

18.2 

Pounds  water 
per  kw-hour. 
Maxi-         Mini- 
mum, lbs.  mum,  lbs. 
28.27  27.91 

22.70  22.03 

23.11  21.46 

22.45  22.18 

22.33  21.22 


Finally,  in  reply  to  a  query  as  to  whether  confidence  has  been  shaken 
owing  to  the  accident  above  referred  to,  his  reply  was  that  a  second 
outfit  has  been  ordered. 

The  above  table  gives  the  results  of  tests  made  on  the  turbo-gen- 
erator unit.  The  analysis  of  the  tests  indicated  that  with  a  turbo- 
generator driving  induction  motors  and  with  an  evaporation  of  8,707 
pounds  of  water  per  pound  of  coal,  a  brake  horse-power  can  be  de- 
livered from  the  pulley  of  a  motor  for  about  2^  pounds  of  coal  per 
hour.  Under  the  same  evaporative  conditions,  the  average  non-con- 
densing engines  distributed  through  the  different  rooms  in  the 
plant  would  require  7.05  pounds  of  coal  for  brake  horse-power  at 
the  fly-wheel,  or  three  times  that  of  the  quantity  required  for  the 
electrical  drive. 


Fleming  Lecture  on  Wireless  Telegraphy. 


Prof.  J.  A.  Fleming,  of  University  College,  London,  lectured  on 
wireless  telegraphy  in  the  Royal  Institution  in  London  the  other 
evening  and  illustrated  his  address  by  means  of  wireless  messages 
flashed  to  the  lecture  table  from  Poldhu.  Naturally  these  demon- 
strations excited  great  enthusiasm.  The  next  day  Prof.  Fleming 
wrote  to  the  newspapers  to  say  "that  a  deliberate  attempt  was  made 
by  some  person  outside  to  wreck  the  exhibition.  I  have  evidence 
that  it  was  the  work  of  a  skilled  telegraphist.  I  feel  certain  that  if 
the  audience  present  at  my  lecture  had  known  that  in  addition  to  the 
ordinary  chances  of  failure  in  difficult  lecture  experiments,  the  dis- 
play was  carried  through  in  the  teeth  of  a  cowardly  and  concealed 
attempt  to  spoil  the  demonstration,  there  would  have  been  a  strong 
feeling  of  indignation."  The  next  morning  brought  a  sharp  reply 
from  Nevil  Maskelyne,  the  well-known  exposer  of  the  notorious 
Davenport  brothers  and  the  author  of  "Modern  Spiritualism,"  etc., 
who  frankly  admits  his  complicity  in  the  interference  complained 
of.  lie  denies  that  any  attempt  was  made  to  wreck  the  demonstra- 
tion. On  the  contrary,  he  says,  it  was  permitted  to  proceed  when 
it  would  have  been  easy  to  defeat  it.  He  then  adds :  "We  have  been 
led  to  believe  that  Marconi  messages  are  proof  against  interference. 
Prof.  Fleming  himself  has  vouched  for  the  reliability  and  efficacy  of 
the  Marconi  syntony.  No  one  can  complain  if  we  proceeded  to  put 
those  statements  to  the  test.  The  very  object  of  the  interference  was 
to  elicit  some  such  evidence  as  that  which  Prof.  Fleming  had  oblig- 
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ingly  'iii|i|>lifil.  If  all  wc  liiul  liciinl  wcrf  Iriir,  he  would  iirvcr  have 
known  what  was  going  on.  l-ltTorls  al  nitrrlcriMicc  woiijil  have  l)ccn 
efTorls  wnstrd.  Hut  when  wc  come  to  actual  (act,  we  find  titat  a 
simple  initinu-d  railialor  upsets  ilie  'tuned'  Marconi  receiver* — and 
rrol,  l-'leuiiiiK  >  Idler  pri>Nes  it  " 

A  well  known  London  corrcsi)ondent  of  ours  writes  us  in  reKar<l 
to  this  matter  :  "Vou  may  have  seen  tlie  correspondence  in  tlie  I'lines 
about  an  ailcKed  attempt  to  'wreck'  a  lecttire  hy  Fleming  on  wireless 
telegraphy,  at  the  Royal  Institution.  I  was  not  hehiiid  the  scenes, 
hui  It  is  alisolutely  false  to  say  there  was  any  such  attempt  Mas- 
kelyiie  amu.sed  himself  with  overhearing  the  messages  sent  from 
Poldhu  (via  Chelmsford),  and  before  the  lecture  he  himself  sent  some 
unasked- lor  messages  to  the  lecture  theatre  including  the  word 
'Rats'!  He  carefully  abstained  from  sending  anythiiig  till  the  end 
of  the  lecture,  when  the  message  from  Chelmsford  had  been  <luly 
sent  and  received  in  presence  of  the  audience.  After  that  he  chipped 
in  with  an  amusing  message  chaffing  Marconi.  To  call  that  'wreck- 
ing' a  lecture  is  the  sheerest  nonsense.  There  is  down  to  the  present 
moment  no  guarantee  of  secrecy  of  freedom  from  interference  in 
wireless  work;  and  Fleming's  petulant  accusations  of  attempts  to 
wreck,  show  that  this  is  so.  Fleming  used  an  ordinary  coherer.  In 
fact,  the  much-advertised  magnetic  detector  appears  not  to  be  used 
anywhere.  The  Marconi  Company's  operators  say  they  have  never 
used  one."  According  to  later  advices  yet,  Prof.  Fleming  did  not 
use  for  his  lecture  the  Marconi  syntonic  system,  but  unimicil  :ii)- 
paratus. 


The  Engineering  Conference  in  London. 


I'nder  the  auspices  of  the  Institution  of  Civil  Engineers  an  engi- 
neering conference  has  just  been  held  in  London,  it  being  four  years 
since  the  last,  and  the  series  having  begun  in  1897.  The  electrical 
section  had  Mr.  Alex  Siemens  as  its  chairman  and  Messrs.  R.  E.  B. 
Cromptou,  R.  K.  Gray,  E.  Hopkinson  and  James  Swinburne  as  vice- 
chairmen.  Three  days  were  set  apart  for  the  meetings  of  the  seven 
sections,  which  embraced  subjects  grouped  under  the  head  of  (i) 
railways:  (2)  harbors,  docks  and  canals ;  (3)  machinery;  (4)  mining 
and  metallurgy;  (5)  shipbuilding;  (6)  waterworks,  sewerage  and 
gas  works,  and  (7)  applications  of  electricity.  Two  of  these  meet- 
ings took  place  simultaneously  in  rooms  at  the  Surveyors'  Institute 
in  Great  George  Street;  two  others  at  the  Guildhall,  Westminster; 
and  a  fifth  at  the  Institution  of  Mechanical  Engineers,  Storrey's  Gate. 

WIRELESS    TEI-EGR.\PHY. 

An  interesting  discussion  on  wireless  telegraphy  was  opened  by 
Mr.  E.  A.  N.  Pochin,  who  said  in  his  introductory  paper,  that  up  to 
considerable  ranges  earth  curvature  is  not  a  fatal  obstacle,  but  hills, 
he  said,  may  exercise  a  serious  influence.  He  declared  that  the 
ether  exhibits  what  might  be  called  a  variable  transparency  to 
Hertzian  waves,  sunlight  being  an  important  factor.  As  to  the  syn- 
tonic method  of  isolation,  the  conditions  for  sharp  tuning  were  well 
understood,  and  theoretically  a  high  degree  of  privacy  seemed  pos- 
sible ;  but  the  most  exaggerated  ideas  were,  however,  current  regard- 
ing what  had  hitherto  been  attainable  in  practice.  Whatever  views 
were  taken  regarding  the  merits  of  any  existing  system,  they  all 
hoped,  and  probably  believed,  that  developments  would  be  forth- 
coming to  render  wireless  telegraphy  a  reliable  means  of  communi- 
cation, fitted  for  regular  commercial  work  in  those  special  depart- 
ments to  which  it  is  so  eminently  adapted. 

Sir  William  Preece  said  he  had  been  working  on  wireless  teleg- 
raphy for  fifty  years,  and  his  first  experiment  was  conducted  not  far 
from  Westminster  Guildhall  in  the  trial  of  Lindsay's  system.  Since 
that  period  not  very  much  had  been  done.  The  only  real  novelty 
was  that  alternators  had  been  built  with  a  very  high  frequency. 
These  had  been  applied  by  De  Forest  in  America  and  by  Mr.  Tesla 
with  apparently  very  great  success.  If  we  had  advanced  in  the  seven 
years  towards  the  practical  development  of  the  system  that  advance 
had  been  small.  We  knew  little  about  disturbances  above,  and  still 
less  of  what  took  place  through  the  earth.  According  to  Fessenden, 
taking  the  sea  as  the  standard  and  unit,  it  is  thirty  times  better  to 
send  wireless  messages  over  it  than  over  fresh  water,  while  over  land 
practical  communication  had  not  been  established  for  any  distance 
whatever.  It  might  be  that  they  could  work  for  ten  or  twenty  miles, 
but  sooner  or  later  they  were  disturbed.  Then,  as  to  speed,  the 
signalling  for  long  distance  was  from  five  to  ten  and  over  short 
distances  fifteen  words  a  minute;  while  they  had  heard  that  in 
America,  with  the  De  Forest  synem,  they  were  able  to  get  thirty-five 


to  forty  words  a  mitnite.  \i  that  were  true,  a  great  advance  had 
been  recorded  I'rogrcss  made  ni  different  countries  waii  similar 
t'.>  that  in  uur  own.  Not  a  tingle  wireless  commercial  telegraph  was 
in  existence,  and  the  only  wireless  circuits  regularly  at  work  were 
those  which  he  established  in  lK</j. 

Mr.  Neville  Maskelyne  agreed  that  it  was  difliciilt  t(j  obtain  ac- 
curate information  upon  the  subject,  as  wireless  telegraphy  was 
passing  beyond  the  purview  of  the  inventor  and  electrician  into  that 
of  the  skilled  novelist  antl  sensational  eclitur.  Wireless  telegraphy 
was  a  misnomer  ;  it  certainly  was  not  wireless  and  very  often  it  was 
not  telegraphy.  The  whole  matter  depended  upon  electrical  dis- 
turbances III  the  atmosphere,  which  at  a  big  station  like  I'oldhu 
amounted  to  an  insurrection.  Wireless  telegraphy  was  simply  the 
means  of  electrically  signalling,  very  useful  in  its  way  where  em- 
ployed when  other  means  could  not  be  utilized.  It  was  only  a  stand- 
by, and  its  natural  field  was  between  ship  and  shore  or  shore  or 
outlying  lighthouse  or  station.  It  could  in  no  sense  compete  with 
electric  telegraphy  where  there  was  a  metallic  connection  between 
stations. 

Mr.  J.  Gavey,  electrical  engineer  to  the  post  office,  held  that  most 
exhaustive  experiments  were  required  as  to  the  possibility  of  .syntony, 
admitting  simultaneous  communication  within  definite  ranges.  Such 
ex|)erimeiitiiig  would  involve  an  amount  of  plant  at  the  command  of 
few.  It  would  require  two  land  stations  and  a  couple  of  well- 
equipiicd  vessels  to  bring  our  information  up-to-date.  In  other  direc- 
tions he  had  personally  arrived  at  these  conclusions;  (i)  That  a 
syntonized  installation  having  from  60  to  100  miles  length  could  be 
established  with  certainty  and  regularity;  {2)  with  reference  to  long- 
distance installations,  we  had  very  little  practical  knowledge,  and  it 
could  only  be  inferred  that  communication  over  long  distances 
was  of  a  very  uncertain  character,  and  that  failures  were  due  to 
particular  causes  still  requiring  elucidation ;  and  (3)  that,  although 
sharp  tuning  was  certainly  possible,  and  it  aided  materially  in  main- 
taining regular  communication,  it  was  not  very  eflfcctivc  in  main- 
taining freedom  from  interruption  by  neighboring  installations  be- 
yond a  certain  definite  range,  and  that  range  required  to  be  deter- 
mined. Mr.  Gavey  described  a  new  and  very  simple  type  of  re- 
ceiver. It  consisted,  he  said,  of  a  sharpened  pencil,  adjusted  and 
resting  lightly  on  a  steel  spring,  with  a  little  spot  of  oil  at  the  point 
of  contact.  It  would  take  up  almost  any  class  of  signal,  assuming 
that  there  was  the  right  periodicity  in  the  circuit,  and  with  it  they 
had  taken  up  signals  of  all  sorts  of  length  from  stations  both  in 
F.ngland  and  France. 

Mr.  Alexander  Siemens  stated  that  wireless  telegraphy  had  been 
applied  to  communication  with  moving  trains.  The  proper  way 
to  develop  it  was  to  apply  the  system  to  what  it  was  best  fitted  for 
first,  and  proceed  slowly.  Mr.  Marconi  had  made  the  great  mistake 
of  attempting  the  most  difficult  feat  at  once ;  he  should  learn  to  walk 
before  he  ran. 

ELECTRIC   R.\ILWAY   WORK. 

A  number  of  papers  were  presented  on  electric  railway  work,  but 
did  not  embody  much  that  was  novel.  As  to  the  third  rail,  Mr.  W. 
E.  Langdon  said :  "All  the  conditions  suggest  the  propriety  of  con- 
fining the  conductor  rails  to  the  "six-foot"  and  dissociating  them 
entirely  from  the  sleepers  which  carry  the  wheel  rails.  This  would, 
inasmuch  as  structures  w-ould  at  points  narrow  the  space,  and  for 
other  reasons,  necessitate  the  use  of  a  flexible  collector,  which  ought 
not,  however,  to  prove  an  insurmountable  obstacle.  It  would  also 
entail,  where  a  fourth  rail  is  employed,  the  provision,  in  the  6-ft. 
space,  of  a  structure  which  would  accommodate  both  the  potential 
rail  and  the  return  rail,  either  vertically,  one  above  the  other,  or  on 
practically  the  same  level,  side  by  side.  ...  It  would  also  claim 
consideration  in  dealing  with  crossings. 

Mr.  S.  B.  Cottrell,  C.  E.,  of  the  Liverpool  Overhead  Road,  doubted 
the  extension  of  such  roads,  in  his  paper  comparing  the  various 
advantages  of  overhead,  surface  and  sub-surface.  Deep-level  rail- 
ways have  the  advantage  that  they  can  be  constructed  without  in- 
terfering with  the  sewers,  gas  pipes,  etc.,  with  which  all  busy  streets 
in  important  towns  are  necessarily  so  full,  and  there  are  many  in- 
stances of  such  railways  in  London  doing  useful  work,  such  as  the 
Central  London  and  the  City  &  South  London  Railways,  which,  al- 
though the  cost  of  construction  was  very  high,  are  yet  able  to  pay 
a  dividend ;  but  it  must  be  remembered  that  at  the  present  time 
neither  of  the  railways  referred  to  has  efficient  surface  competition. 

The  disadvantage  of  these  deep-level  railways  is  the  time  occupied 
in  descending  by  means  of  lifts  to  the  platform  level.  For  short  dis- 
tances, if  there  be  taken  into  account  the  time  of  descending  in  lifts, 
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traversing  a  foot-subway  and  waiting  for  ;i  train,  even  if  only  I 
minute  or  2  minutes — this  operation  being  reversed  at  the  point  of 
arrival — the  time  so  oceupied  does  away  with  the  advantages  of  the 
rapid  transit  between  the  points  selected,  and  therefore  any  keen 
surface  competition,  such  as  by  electric  tramways,  would  seriously 
decrease  the  earning  powers  of  these  deep-level  subways.  Another 
drawback  of  deep-level  subways  is  due  to  the  (luestion  of  ventilation, 
which  in  existing  tube  railways  leaves  much  to  be  desired. 

The  special  advantage  of  shallow  railway  subways  is  that  pas- 
sengers can  reach  the  trains  without  the  necessity  for  using  lifts  and 
foot-subways;  therefore,  they  enjoy  the  advantages  of  rapid  transit 
from  point  to  point  without  the  waste  of  time  required  in  descending 
to  a  deep  level.  Cottrell  spent  considerable  time  in  making  himself 
acquainted  with  the  shallow  subway  at  Buda-Pest,  and  although  this 
subway  has  surface  competition,  the  fact  that  passengers  can  reach 
the  trains  by  descending  a  few  steps  only,  and  the  advantages  of 
rapid  transit,  enable  this  electric  railway  to  be  a  financial  success. 
The  Paris  Metropolitan  Railway,  which  is  also  a  shallow  subway, 
has  had  the  effect  of  relieving  the  streets  of  a  large  number  of 
omnibuses,  and  has  rendered  them  available  for  other  purposes. 
This  railway  also  is  a  commercial  success.  In  his  opinion  the  fact 
that  the  Metropolitan  and  Metropolitan  District  Railways  are  what 
may  be  almost  described  as  shallow  subways  is  one  of  their  "assets," 
and  when  these  raihvays  are  electrified,  they  will  enter  upon  a  new 
era  of  prosperity  in  spite  of  other  competition.  Their  ventilation  is 
also  an  easy  task. 

Mr.  E.  W.  Monkhouse,  C.  E.,  in  a  paper  on  transmission  and 
distribution  by  single-phase  alternating  currents,  said  that  the  ad- 
vantages of  this  method  were  so  apparent,  it  only  remained  for  a 
good  motor  to  be  produced  to  insure  the  system  being  used  for  long- 
distance power  transmission  in  the  future. 

STE.VM    TURBINES. 

Prof.  Rateau,  of  Paris,  read  a  paper  on  steam  turbines  in  the 
course  of  which  he  said  : 

The  prototype  of  the  simple  action  turbine  is  that  of  De  Laval. 
He  conceived  himself  that  the  multiple-action  turbine  oiTers  greater 
advantages.  It  is,  therefore,  a  motor  of  this  type  that  he  has  de- 
veloped latterly.  His  turbine,  known  as  the  "multicellular,"  is  com- 
posed of  sheet-iron  wheels  in  greater  or  less  number,  fixed  on  the 
same  shaft  and  separated  one  from  another  by  flat  diaphragms. 
Many  of  these  machines  are  already  at  work.  Wheels  of  single 
sheet  iron  suffice  up  to  a  diaineter  of  about  i  metre  (39  inches)  ; 
above  this  diameter  it  has  been  found  advisable,  in  order  to  avoid 
deformation,  to  make  the  wheels  of  two  conical  disks  of  that  metal. 
These  multicellular  "action"  turbines  can  be  disposed  so  as  to  run 
with  very  little  loss  from  friction  or  from  leakage,  and  as  a  result 
the  consumption  of  steam  is  proportionately  small  at  any  load. 

It  is  not  necessary  to  insist  on  the  well-known  advantage  pos- 
sessed by  turbines  in  general  of  their  smooth  and  continuous  move- 
ment of  rotation,  but  the  excessive  speed  for  which  they  are  obliged 
to  be  designed  in  order  to  meet  the  speed  of  flow  of  the  steam  con- 
stitutes in  many  cases  a  serious  inconvenience,  e.  g.,  in  its  application 
to  ship  propulsion.  For  a  long  time  this  hampered  their  use  for 
electric  installation,  but  latterly  dynamos  of  very  high  speed  have 
been  constructed,  worked  by  steam  turbines,  constituting  an  outfit 
of  light  weight,  requiring  small  space,  and,  although  of  ample  power, 
of  low  cost,  and,  as  a  consequence  of  working  and  upkeep,  as  simple 
as  can  be  dt^sired.  It  follows  that  for  this  purpose  the  steam  turbine 
may  be  expected  rapidly  to  supplant  the  piston  engine. 

Direct-coupled  to  ventilators  and  centrifugal  pumps,  steam  tur- 
bines, owing  to  their  capability  of  producing  great  power  at  high 
speed,  exhibit  surprising  results.  Prof.  Rateau  has  installed  turbo- 
ventilators  giving  a  pressure  of  half  an  atmosphere,  and  turbo- 
pumps  with  a  lift  of  several  hundred  iTietres.  He  is  prepared  to 
install  plants  of  several  thousand  horse-power  compressing  air  to 
more  than  6  atmospheres,  or  raising  water  to  more  than  600  metres 
(say  2.000  feetV  This  shows  that  the  steam-turbine  possesses  vast 
possibilities. 


Composite  System  of  Electrical  Transmission 
and   Distribution.* 


German  Electrical  Goods  for  Russia. 


Consul  R.  H.  Warner,  at  Leipzig,  reports :  "German  electrical 
interests  are  petitioning  the  government  officials  to  arrange  in  making 
a  new  commercial  treaty  with  Russia  for  lower  duties  upon  German 
electrical  supplies.  At  the  present  time  about  20.000,000  marks' 
($4,760,000")  worth  of  electrical  goods  are  exported  to  Russia  from 
Germany  aimually,  and  the  amount  is  increasing  from  year  to  year." 


By  Fkeuerick  Bedell. 

ELECTRICAL  energy  after  generation  must  be  delivered  eco- 
nomically and  in  suitable  form  to  the  consumer.  This  delivery 
is  commonly  divided  into  two  parts,  namely,  transmission  and 
distribution,  each  of  which  must  be  efficient  and  simple. 

Distribution  should  be  by  such  a  system  that  the  customers'  ap- 
paratus— motors  or  lamps — are  connected  directly  to  the  distrib- 
uting wires  without  the  intervention  of  special  contrivances.  Again, 
inasmuch  as  low  voltage  receivers  are  required,  it  should  be  possible 
to  gain  the  advantage  of  distributing  at  a  higher  voltage  than  that 
of  the  receivers.  The  three-wire  system  is  widely  used,  being  very 
efficient  in  this  respect,  and  should  be  retained  so  that  new  economies 
will  be  in  addition  rather  than  alternative  thereto.  Furthermore, 
should  a  change  of  system  be  contemplated,  it  should  be  possible 
to  convert  an  existing  system  into  the  proposed  one  without  great 
expense  or  annoyance.  The  distribution  system  should  be  one 
that  can  be  supplied  from  any  approved  generating  plant  and  trans- 
mission system ;  for  example,  the  distribution  system  should  not 
call  for  the  abandoning  of  an  existing  three-phase  or  two-phase 
primary  line. 

Transmission  should  involve  the  use  of  only  standard  apparatus, 
including  transformers  and  generators.  Provision  should  be  made 
for  supplying  electricity  in  a  satisfactory  form  for  light  and  for 
power ;  the  motor  load  should  not  interfere  with  the  lighting  service. 
Copper  economy  must  not  be  inferior  to  the  three-phase  system. 

In  a  word,  to  be  desirable  a  transmission'and  a  distribution  system 
must  not  be  inferior  in  economy,  simplicity,  flexibility  or  quality 
of  service  to  existing  systems,  while  it  should  be  superior  in  as 
many  of  these  particulars  as  possible,  and  at  the  same  time  make  use 
of  the  same  apparatus.  Let  us  see  in  what  way  the  composite  system 
meets  these  conditions. 

In  the  days  of  direct  current,  10  amp.  plus  10  amp.  always  made 
just  20  amp.:  10  volts  and  10  volts  made  20  volts;  all  quantities 
added  arithmetically.  This  was  substanially  so  with  single-phase 
current.  But  with  polyphase  current  we  get  the  advantage  of  geo- 
metrical addition  ;  qtiantities  add  in  two  dimensions  instead  of  in 
one.  Take  the  three  line  conductors  of  a  three-phase  system.  Be- 
tween each  pair  of  wires  the  voltage  is,  say,  1,000  volts;  we  have 
practically  three  single-phase  transmissions  at  this  voltage  connected 
together  in  delta,  and  yet  nowhere  does  any  voltage  exceed  the  1,000 
volts.  The  three  points  forming  the  triangle  of  voltages  are  in  a 
/>laHe  and  not  in  a  straight  line. 

A  similar  advantage  arises  in  transmitting  jointly  a  direct  and  an 
alternating  current,  or  alternating  currents  of  two  frequencies; 
differing  currents  add  as  though  at  right  angles.  Thus  10  amp.  of 
direct  and  10  amp.  of  alternating  current  combine  to  make  14.14  amp. 
of  composite  current.  Hence  it  comes  about  that  a  saving  in  con- 
ducting material  is  effected.  A  cdmt>osite  current  requires  only  that 
amount  of  cofpcr  required  by  either  current  sej^arately. 

In  the  case  cited,  let  the  resistance  of  the  conductor  be  unity.  The 
line  loss  is  then  100  watts  for  either  current  alone  and  200  watts  for 
the  composite  current,  whereas  if  we  had  superposed  two  like  cur- 
rents of  10  amp.  each  the  loss  would  be  400  watts. 

Another  fundamental  characteristic  is  that  differing  currents 
ignore  each  other;  each  is  ignorant  of  the  presence  of  the  other. 
Each  has  its  own  independent  line  drop  unaffected  by  the  others. 
The  regulation  of  lamp  and  motor  service  may  thus  be  made  inde- 
pendent ;  the  severest  overload  on  the  motors  will  not  cause  the 
lamps  to  wink. 

These  properties  point  to  certain  important  advantages  to  be 
gained  by  double-current  transmission. 

For  primary  transmission  it  is  commonly  desirable  that  both  of 
the  composite  currents  be  alternating;  when  desired,  however,  a 
direct  current  may  be  transmitted  over  single-phase,  two-phase  or 
three-phase  lines  for  special  purposes,  as  arc  lighting,  starting 
rotaries,  etc. 

In  two-frequency  transmission  a  variety  of  composite  arrange- 
nients  are  possible,  of  which  I  will  now  describe  but  one — which 
we  will  call  the  tetrahedral  .system — on  account  of  interesting  and 
peculiar  properties  which  it  possesses  and  the  fact  that  on  account 
of  simplicity  and  economy  it  fits  the  requirements  of  present  practice. 


*  A  paper  read  before  the  Cleveland  Electric  Club,  June  3,   1903. 
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Wc  have  seen  tlial  tlic  udvuncc  from  singlc-pliasc  tu  pol>'|iliusc 
tr;iiiMnis.<iiuii  is  rcprcitciitrd,  no  tu  s|)cuk,  by  tlic  udvancc  from  u 
line  (u  a  plune.  Why  not  proceed  further  and  K->>n  :><>y  udvantaKe 
there  niav  be  in  using  a  third  dimension  in  our  pictorial  represen- 
tation? 'I'liis  we  may  do  by  combining  u  t\vo-pha!>c  current  of  one 
freciuency  (the  c.m.fs  of  which  arc  represented  by  two  lines,  A  and  U, 
at  ri^ht  auKJes)  with  a  single  phase  current  of  ilifTemit  frrijuency, 
the  e.m.f.  of  which  is  represented  by  a  line,  C",  at  right  angles  to 
both  A  and  IS.  The  model  illustrates  this.  Two  sticks,  //  and  li, 
each  .20  inches  long,  represent  phase  A  and  phase  li  of  the  two-phase 
e.m.f.,  each  ,20,000  volts.  The  stick  C,  about  14  inches  long,  to 
represent  .1  single-phase  voltage  of  14,140,  connects  the  middle 
points  of  .f  and  H.  Kach  stick  is  at  right  angles  to  the  other  two. 
The  ends  of  //  and  /'  represent  the  potentials  of  tlic  four  line  wires, 
and  it  will  be  seen  that  the  difference  of  potential  between  any  two 
wires  is  .'0,000  volts;  that  is,  from  one  end  of  A  or  b  to  another  end 
of  A  or  li  is  just  20  inches.  This  is  a  four-wire  analogy  of  the 
three-wire,  three-phase  system.  Systems  with  more  than  four  wires 
with  e<|ual  potential  difference  between  wires  can  be  employed  ex- 
tending the  same  principle,  but  no  models  can  be  made  to  illustrate 
them,  for  more  than  three  dimensions  would  be  re(iuired.  The  tetra- 
hedral  system,*  with  two  frequencies  (two-phase  current  for 
power  and  single-phase  for  light)  meets  well  present  practical  re- 
Huireiuent.s.  I  will  show  by  means  of  lantern  slides  some  of  the  ways 
of  obtaining  and  utilizing  the  tetrahcdral  system.  Composite  trans- 
mission with  asynchronous  currents,  as  illustrated  in  the  tetrahcdral 
system,  possesses  the  characteristics  which  we  have  noted  of  copper 
saving  anil  indepeiulence  of  lamp  and  motor  regulation.  I  will  now 
call  your  attention  to  the  unicyclic  system  which  has  been  developed 
and  operated  by  the  writer  for  obtaining  independence  of  regulation 
by  means  of  synchronous  currents.  Although  the  use  of  polyphase 
low-frequency  current  lor  power,  and  single-phase  high-frequency 
current  for  light  is  generally  looked  upon  as  desirable,  there  are  in- 
stances in  which  the  installation  of  only  a  single  frequency  is  pre- 
ferred. Suppose  that  between  the  two  neutral  points  of  a  four-wire, 
two-phase  system  of  say  2,000  volts  a  single-phase  e.m.f.  of  half 
value;  that  is,  1,000  volts  of  the  same  frequency,  be  interposed.  At 
the  receiving  end  the  single-phase  load  is  similarly  connected;  in 
amount  the  single-phase  load  should  be  one-fourth  of  the  polyphase 
load  to  give  the  same  regulation,  the  voltage  of  the  two  being  1,000 
and  2,000,  respectively.  We  now  get,  however,  a  voltage  of  2,236 
between  certain  wires.  With  the  same  line  copper,  the  load  has 
been  increased  from  i.oo  (two-phase)  to  1.25,  which  exactly  corre- 
sponds to  the  increase  of  line  voltage.  The  generator  and  trans- 
former voltages  are  the  same  as  before  and  the  single-phase  and 
polyphase  load  are  independent  as  to  regulation.  With  one  fre- 
quency we  are,  however,  always  limited  to  one  plane  in  our  graphical 
representation  of  potential  difference  and  must  forego  the  luxury 
of  the  third  dimension  with  its  accompanying  advantages.  The 
imicyclic  system  may  be  used  advantageously  when  a  station  has 
outgrown  the  capacity  of  its  primary  lines. 

The  system  is  particularly  suited  to  transmission  lines  for  both 
light  and  power.  Take  the  case  of  long-distance  trolley  lines  sup- 
plied through  rotaries  from  polyphase  feeders.  Intermediate  towns 
through  which  the  line  passes  may  be  lighted  by  single-phase  current 
from  the  same  feeders  with  independent  regulation.  For  secondary 
distribution,  the  problem  usually  is  to  combine  a  direct-current, 
three-wire  system  with  an  alternating  single-phase  or  polyphase 
system.  This  means  that  the  Edison  district  of  a  city  may  be  invaded 
with  alternating  apparatus — Nernst  lamps  and  induction  motors — 
and  that  the  Edison  district  itself  may  be  profitably  extended  into 
the  outskirts  of  the  city  hitherto  exclusively  alternating.  This  sug- 
gests a  happy  solution  of  the  municipal  distribution  question. 

There  are  various  ways  of  applying  the  composite  system  to  such 
service,  and  when  the  use  of  the  system  is  contemplated  a  careful 
study  of  local  conditions  will  show  the  best  way  of  adapting  the 
system  to  each  particular  case.  It  is  so  flexible  that  I  can  scarcely 
give  a  brief  and  general  description,  but  from  the  lantern  slides 
of  tj-pical  applications  of  this  system,  some  of  which  are  actual 
wiring  schemes,  you  will  see  the  practical  working  of  the  system. 
Some  of  the  arrangements  shown  have  only  been  tried  experi- 
mentally.    For  combining  direct  and  single-phase  either  generators 

*  The  copper  economy  and  some  of  the  engineering  features  of  the  tetrahcdral 
system  are  discussed  in  Elf-CTRICAl  World  and  Engixefr,  Feb.  28,  1903.  For 
further  articles  on  the  subject,  see  Electrical  Rez'iezu,  March  14.  1903.  Elec- 
trical Age,  March.  1903.  American  Electrician^  April,  1903.  Mill  Owners 
Magasine,  April,   1903. 


or  rcccivrrx,  1  will  <iliow  you  the  scpiarc,  the  intcrncuiral  and  the 
plain  difTcrcntiul  connection,  'I'lic  square  connection  is  convenient 
for  receivers,  but  not  for  generators ;  the  reverse  is  true  with  the 
dilTerrnlial  coimccliou.  The  combinctl  s(|uare  and  intcrncuiral  con- 
nection gives  a  good  working  system.  With  two-phase  altrrnating 
current,  the  square  connection  cannot  be  used;  either  the  differential 
or  the  inlcnieiilral  conneclioti  may  be  used  to  advantage.  This 
gives  a  very  llexihlc  distnliulinn  system,  supplying  incandescent 
.md  Nernst  lamps,  and  also  direct-current  and  polyphase  motors. 
The  copper  economy  is  high.  I'"or  isolated  plants  all  the  current  can 
he  supplied  by  a  single  double-current  generator. 

I-have  shown  you  some  of  the  ways  in  which  the  composite  sysicin 
is  used  for  transmission  an<l  distribution.  The  simplicity  of  the 
circuits,  the  saving  in  copper,  the  improved  regulation  and  great 
fle.\ibilily  of  the  system  are  important  characteristics,  which  make 
it  desirable  not  only  for  new  work  but  also  as  a  means  for  develop- 
ment and  improvement  in  the  case  of  transmission  and  distribution 
systems  now  in  o|)eration. 


Alternating-Current  Motors  for  Variable  Speed. 

At  the  recent  Saratoga  meeting  of  the  American  Society  of  Me- 
chanical luigineers,  Mr.  W.  I.  Slichter  read  a  paper  with  the  above 
title,  directed  at  the  erroneous  impression  that  a  variable  speed 
cannot  be  obtained  with  an  alternating  current  motor,  and  that  if 
an  alternating  current  plant  is  to  be  installed,  the  idea  of  obtain- 
ing a  variable  speed  drive  of  any  of  the  tools  must  be  abandoned. 
In  starting  out  it  was,  however,  admitted  that  the  alternating  cur- 
rent motor  caimo!  compete  with  the  direct-current  type  where  con- 
tinual variations  of  speed,  throughout  a  wide  range,  are  required, 
as  the  latter  motor  is  usually  superior  in  efficiency  under  these  con- 
as  the  latter  motor  is  usually  superior  in  efficiency  under  these  condi- 
tions. A  case  was  assumed  where  an  alternating  current  plant  is  de- 
sirable for  general  reasons,  such  as  distance  of  transmission  or  avail- 
ability of  power,  and  a  considerable  amount  of  the  power  is  used  in 
constant  speed  work,  but  a  certain  portion  of  the  work  requires  a 
variable  speed.  What  is  the  most  appropriate  and  most  efficient 
method  of  obtaining  the  variable  speed? 

The  speed  of  an  alternating  current  motor  may  be  controlled  in 
a  number  of  ways : 

(a)  By  varying  the  potential  applied  to  the  primary  of  a  motor 
having  a  suitable  resistance  in  the  secondary.  (b)By  varying  the  re- 
sistance in  the  secondary  circuit,  (c)  By  changing  the  connections 
of  the  primary  in  a  manner  to  change  the  number  of  poles,  (d)  By 
varying  the  frequency  of  the  applied  voltage. 

The  characteristics  of  the  polyphase  induction  motor  are  very  simi- 
lar to  those  of  the  continuous-current  shunt  motor — that  is,  at  a  con- 
slant  impressed  voltage  and  frequency  the  speed  tends  to  be  con- 
slant,  and  a  considerable  change  in  load  will  not  cause  an  appre- 
ciable change  in  speed.  As  the  load  increases,  the  speed  drops 
gradually  to  a  critical  point,  usually  about  15  to  2o  per  cent,  be- 
low the  normal  value,  and  then  the  motor  breaks  down  completely 
if  the  load  is  any  further  increased.  The  same  action  occurs  ex- 
actly if  the  load  is  kept  constant  and  the  voltage  is  decreased.  But 
if  the  frequency  of  alternation  of  the  impressed  voltage  is  decreased, 
the  speed  will  decrease  in  exactly  the  same  proportion.  That  is,  for 
a  given  frequency  and  a  given  number  of  poles  in  the  motor,  the 
speed  is  practically  fixed  and  independent  of  all  other  effects.  The 
one  exception  to  this  last  rule  is  the  effect  of  the  resistance  (or 
losses)  in  the  secondary  (usually  the  rotating)  member. 

The  drop  in  speed  from  the  synchronous  value  is  directly  pro- 
portional to  these  losses.  Thus,  by  increasing  the  resistance  of  this 
circuit,  any  desired  speed  may  be  obtained  at  the  expense  of  these 
losses.  With  the  increased  resistance,  the  speed  at  which  the  motor 
breaks  down  may  be  reduced  to  a  very  low  value,  even  to  zero 
speed.  Thus,  by  reducing  the  voltage  applied  to  the  motor  for  a 
given  torque,  the  effect  is  produced  of  over-loading  it,  and  the  speed 
drops.  These  characteristics  are  equally  true  for  the  two-phase  or 
three-phase  motor,  of  course,  as  the  two  motors  are  practically  identi- 
cal in  their  construction. 

In  this  connection  it  should  be  remembered  that  a  variation  of  an 
alternating  voltage  may  be  obtained  by  means  of  a  reactance  or  com- 
pensator with  a  very  small  loss  of  energy,  whereas  with  a  continu- 
ous voltage  the  loss  of  energy  is  usually  proportional  to  the  varia- 
tion in  voltage.  These  methods  were  then  taken  up  in  the  order  enu- 
merated, and  their  characteristics  analyzed. 


July  4,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


19 


Potential  Control. — In  this  a  suitable  reactance  or  "compensator" 
reduces  the  line  voltage  to  the  fractional  value  desired.  In  this  re- 
duction the  energy  lost  is  only  about  5  per  cent,  of  the  amount  trans- 
formed. The  induction  motor  should  have  a  very  large  resistance  in 
the  secondary,  which  is  preferably  of  the  squirrel  cage  type.  This 
resistance  gives  the  motor  a  speed  characteristic  such  that  its  full 
load  speed  is  some  10  per  cent,  less  than  that  of  a  normal  motor, 
and  as  the  load  is  increased,  the  speed  will  fall  to  about  30  per  cent, 
of  this  value  without  the  motor  "breaking  down"  or  falling  out  of 
step,  which  in  the  normal  motor  usually  takes  place  at  about  80  per 
cent,  of  the  full  load  speed. 

Such  a  motor  would  have  the  following  characteristics,  assuming 
its  synchronous  speed  as  1. 00,  and  the  voltage  applied  as  100.  (This 
is  based  on  a  50  horse-power,  40  cycle  motor,  at  800  revolutions  per 
minute,  as  an  instance.)  For  constant  full  load  (50  horse-power) 
torque  at  various  speeds : 
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Full    load    speed     

Three-quarter    load    speed    .... 

OneJialf    load    speed     

One-quarter    load    speed     

Normal    motor     (full    speed).. 

From  this  it  will  be  seen  that  the  principal  and  worst  character- 
istic of  this  scheme — the  losses  increased  in  the  motor  (thus  increased 
heating)  with  the  decreased  speed.  This  means  that  the  motor  must 
be  larger  than  normal. 

Rheostat  Control. — In  this  scheme  the  secondary  or  rotor  must 
have  a  definite  winding  (as  opposed  to  the  squirrel  cage,  which  is 
cheaper)  with  slip  rings  and  brushes  to  lead  out  the  current.  The 
friction  and  resistance  losses  due  to  these  brushes  decrease  the  effi- 
ciency of  the  motor  somewhat.  The  secondary  is  usually  wound  for 
a  higher  voltage  and  less  current  than  in  the  standard  or  normal 
motor,  to  minimize  these  losses.  The  action  of  this  method  is  based 
on  the  principle  that,  in  an  induction  motor,  the  drop  in  speed  for 
any  given  torque  is  proportional  to  the  resistance  of  the  secondary 
circuit. 

This  scheme  would  show  the  following  characteristics  for  the  same 
motor  as  before  at  50  horse-power  torque,  constant : 
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Full     load     speed     96  100  86  5  K.W.  0.0  K.W. 

Three-quarter    load    speed     .72  100  65  5  K.W.  9.0  K.W. 

One-half     load     speed     48  100  43  5  K.W.  18.5  K.W. 

One-quarter  load  speed    .24  100  22  5  K.W.  28.0  K.W. 

Normal    motor     (full)     .98  100  88  5  K.W.  0.0  K.W. 

As  will  be  seen,  this  method  gives  a  higher  efficiency  through- 
out, but  particularly  excels  the  preivous  method  in  having  so  much 
smaller  losses  in  the  motor  itself,  thus  permitting  of  a  smaller  de- 
sign and  less  danger  of  damage.  The  losses  are  concentrated  in  a 
rheostat,  which  is  a  cheaper  piece  of  apparatus  and  less  liable  to 
damage,  being  of  iron  and  asbestos  usually,  instead  of  high  grade  in- 
sulating materials,  as  in  the  motor  proper. 

Changeable  Poles. — By  using  a  pitch  of  winding  which  is  com- 
mensurable with  two  numbers  of  poles,  we  may  build  a  motor  which 
will  operate  w  ith  either  4  or  8,  6  or  12,  etc.,  poles,  by  a  slight  change 
of  the  connections.  Or  by  a  more  intricate  arrangement  of  windings 
a  change  from  4  to  6,  6  to  8,  etc.,  may  be  made. 

In  this  arrangement  it  is  necessary  to  use  a  squirrel  cage  arma- 
ture, since  it  is  suitable  for  any  number  of  poles,  and  the  pitch  of 
the  primary  coils  has  to  be  made  some  compromise  value  between 
the  normal  pitch  of  the  two  combinations,  so  it  is  usually  not  the 
best  or  most  effective  pitch  for  cither  number  of  poles.  Therefore 
the  constants  of  this  motor  should  not  be  expected  to  be  as  good  as 
those  of  the  standard  motor. 

Of  course  such  a  motor  operates  advantageously  only  at  two 
speeds  corresponding  to  the  synchronous  speeds  of  the  two  arrange- 
ments. Thus,  a  12  and  6  pole  motor  at  40  cycles  would  operate  at 
either  400  or  800  revolutions  respectively.  If  a  wider  range  is  de- 
sired, the  potential  control  scheme  first  mentioned  may  be  com- 
bined with  it. 


For  a  motor  operating  at  full  and  half  speeds,  say  with  6  and  12 
poles  for  800  and  400  revolutions,  we  would  have : 

\'olts.  Eff.  Losses. 

Full  speed,  50  horse-power   100  86  5.8 

Half  speed,  25  horse  power 100  74  6.6 

Thus,  for  full  load  torque  at  half  speed  we  get  an  efficiency  al- 
most double  that  obtained  with  the  other  methods,  but  what  losses 
there  are  are  in  the  motor  itself,  as  in  the  first  case.  The  losses  are 
about  the  same  in  the  two  cases,  the  speed  thus  the  ventilation  being 
half  in  one  case,  the  heating  is  greater  at  the  lower  speed. 

Variable  Lretjucncy.-^— 'Every  induction  motor  tends  to  run  at  syn- 

60  X  frequency, 
chronous  speed — that  is,  at  a  speed  equal  to  Poles 


Thus,  if  a  different  frequency  is  impressed  on  the  motor,  it  will  run 
at  a  different  speed.  Some  installations  have  been  made  where  two 
or  three  alternating-current  generators  are  used  to  obtain  differ- 
ent frequencies,  and  these  circuits  are  carried  around  the  shops  by 
various  sets  of  lines  (usually  three  in  each  set)  and  the  motor  con- 
nected to  the  lines  giving  the  frequency  and  speed  desired.  For  nor- 
mal losses  in  the  iron  the  voltage  must  vary  with  the  frequency.  Thus 
for  full  and  half  speed  we  have: 

Volts.  Kff.  Losses. 


5 
2.8 


Full  speed,  50  horse  power   100  88 

Half  speed,  25   liorse  power   50  87 

Generators  have  been  built  having  stationary  armatures  in  the  same 
frame  and  two  revolving  fields,  with  a  different  number  of  poles  on 
the  same  shaft  to  give  the  multiple  frequency  desired.  An  application 
of  this  principle,  which  is  very  pretty  theoretically,  is  that  of  a  very 
small  variable  speed  induction  motor  (whose  losses  are  negligible) 
which  drives  a  commutator  feeding  the  primary  of  the  load  machine; 
by  a  suitable  control  of  the  little  motor  any  desired  frequency  may  be 
supplied  to  the  load  machine  from  zero  to  full  value,  thus  it  may  be 
started  and  run  at  any  desired  speed.  A  variation  of  this  is  to  attach 
the  commutator  to  the  shaft  of  the  load  machine  and  the  brushes  to 
the  shaft  of  the  controlling  motor,  thus  when  the  load  machine  is 
standing  still  the  brushes  revolve  at  almost  full  speed  on  the  com- 
mutator, and  a  very  low  frequency  is  obtained  in  the  commutated  cir- 
cuit. As  the  load  machine  speeds  up,  the  difference  in  the  speeds  of 
the  commutator  and  the  brushes  decreases,  and  hence  the  frequency 
increases  until  that  time  when  the  commutator  and  brushes  are  re- 
volving together  at  the  same  speed  when  there  is  no  commutation 
and  the  load  machine  receives  full  frequency. 

From  the  above  it  will  be  seen  that  the  changeable  pole  and  vari- 
able frequency  methods  are  the  most  efficient,  but  do  not  permit  of  a 
variation  through  a  wide  range  of  speed.  The  rheostatic  control  is 
the  simplest  and  easiest  of  control,  giving  a  range  from  standstill  to 
full  speed,  but  is  not  as  efficie;U  as  the  first  two,  although  more  effi- 
cient than  potential  control.  The  last  mentioned  has  the  disad- 
vantages of  low  efficiency  and  considerably  increased  heating  in  the 
motor  itself,  and  is  also  unstable  at  low  speeds,  say  below  one-third 
speed.  That  is  a  small  variation  in  torque  or  a  smaller  variation 
in  voltage  will  cause  a  considerable  variation  in  speed. 

The  potential  control  is  used  where  moderate  variations  in  speed 
are  wanted,  not  reaching  to  less  than  half  speed  for  instance,  and 
where  the  load  is  intermittent,  not  giving  the  motor  a  chance  to  get 
too  hot.  Its  great  disadvantage  is  the  amount  of  current  it  takes  at 
starting,  which  causes  considerable  disturbance  in  the  supply  circuit, 
flickering  of  lights,  etc.,  due  to  the  drop  in  voltage.  The  motor  used 
is  a  cheaper  one  to  build  (for  the  same  size)  than  the  others,  but  if 
anything  like  continuous  running  is  desired,  the  motor  must  be 
larger,  thus  much  of  this  advantage  is  lost. 

One  advantage  of  this  motor  is  that  it  may  be  totally  enclosed  for 
use  in  powder  mills,  oil  refineries  or  where  much  dust  or  corrosive 
vapor  is  encountered,  as  it  may  be  controlled  from  a  distance  without 
increasing  the  number  of  wires. 

The  rheostatic  method  is  particularly  adapted  where  frequent 
starting  and  low  speeds  are  required,  as  it  causes  no  unusual  drain 
on  the  supply  system  when  starting.  Thus  it  is  used  for  hoists,  ele- 
vators, etc. 

The  changeable  pole  system  has  the  same  disadvantages  in  starting 
as  the  potential  control.  For  long-continued  running  at  only  two 
different  speeds  it  is  excellent,  and  has  constants  comparable  with 
those  of  a  continuous  current  motor. 

To  vary  the  frequency  of  alteration  for  the  motor  requires  an  in- 
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creased  invc^N.iciit  iii  K<*ncrnliiiK  ^tnti(>n  ur  auxiliary  apparutiiit  ami 
line  I'tipper,  .iiul  the  ({reaier  the  Miiiuher  of  speeds  desired,  the  Kreater 
this  coiiipheaiiiiii ;  hut  in  lis  aetinii  and  ecDiiotii)'  it  is  ei|u»l  to  any. 

One  |>oiiU  which  is  iiiipurlaiit  to  hriiiK  out  i«  that  with  the  chatiKC- 
able  pole  and  I'liaiiKeablc  frei|ueney  systems  the  motor  will  not  vary 
appreciably  from  the  set  >|>eed  for  chaiiKes  of  load,  while  wilh  either 
potential  ur  rheo»tnlic  control,  n  cliaiiKe  of  load  will  cause  an  appre 
ciabic  variation  from  the  desired  speed,  re(|uiriiiK  a  readjustment  of 
I'.if  potential  or  resistance  to  bniiK  the  speed  to  the  desired  value 
anaiii 


Recent    lilcccrochcmical    Developments. 


Preparing   for   Wireless  TelcRraphy  on  the  Pacific. 


Mr.  W.  G.  Clark,  of  Seattle,  Wash.,  who  is  prominent  in  elec- 
trical alYairs  on  the  I'acifie  coast,  anti  who  has  been  in  charKe  of  the 
engineering;  and  construction  of  the  wireless  telegraph  stations  for 
the  Dc  Forest  Wireless  Telegraph  Company  bctwcon  Seattle,  Nome, 
Siberia,  Japan  and  Manila,  sends  us  some  interesting  details  of  the 
work.  He  writes;  "J  am  just  putting  in  the  first  station  at  Cape 
J'"latiery,  which  is  to  be  10..1  hp,  with  towers  220  ft.  high,  located  on 
cliffs  170  ft.  above  the  water.  It  has  been  quite  a  problem  to  design 
the  towers,  as  the  wind  pressure  at  that  point  al  times  reaches  135 
miles  per  hour.  There  are  no  harbors  anywhere  near  the  point,  and 
it  is  necessary  to  haul  the  material  up  the  side  of  the  clifT  to  the  rocks 
at  the  top.  The  ocean  comes  right  up  to  the  base  of  the  clifTs,  so  it 
has  been  difficult  to  devise  means  of  handling  the  necessary  supplies. 
I  recently  installed  a  wire  tramway  on  the  top  of  the  cliffs  out  to  the 
lock  standing  some  distance  out  in  the  Pacific  Ocean,  and  now  run 
r 


CAKIIO.N    M.I'K  TMODKS. 

A  patent  was  granted  on  June  JJ  to  James  llargreaves,  Juhii 
William  Stubbs  and  John  Kearslcy,  of  Middlcwich,  l-jigland.  Mr. 
llargreaves  is  well  known  as  one  (jf  the  inventors  of  the  ilargreaves- 
Mird  cell  for  the  electrolysis  of  sodium  chloride.  The  subject  of  the 
present  patent  is  the  construction  of  carbon  electrodes  for  electrolytic 
cells,  so  as  to  have  a  small  electrical  resistance  and  to  allow  a  ready 
renewal  of  parts  of  the  electrodes  when  worn  or  broken.  l*'or  this 
imrpose  the  inventors  pass  rods  of  carbon  through  the  openings 
of  a  metallic  conductor  bar  and  fasten  blocks  of  carbon  to  the  ends 
of  these  rods;  a  casting  of  lead  is  used  to  make  electric  contact 
between  the  metallic  conductor  bar  and  the  carbon  rods;  the  con- 
ductor bar  and  lead  castings  are  covered  with  cement. 

ZINC  CUP  FOR  I'KI.MANY  DATTIiKIES. 

I-'or  a  great  many  portable  primary  batteries,  particularly  for  dry 
cells,  the  containing  cup  is  made  of  zinc  and  constitutes  the  anode. 
Such  cups  are  commonly  made  by  rolling  the  zinc  into  sheets,  bending 
the  sheet  into  cylindrical  form,  soldering  the  edges  together  and 
soldering  to  one  end  of  the  cylinder  a  bottom  and  to  the  other  end 
a  binding  post.  In  a  patent  granted  to  Vincent  G.  Apple,  of  Dayton, 
Ohio,  on  June  23,  the  following  construction  of  a  seamless  cup  of 
zinc  is  described.  Zinc  is  heated  to  its  melting  point,  420'  C.,  and 
forced  under  a  pneumatic  pressure  of  about  125  pounds  per  square 
inch  into  a  mold.  The  zinc  then  forms  a  compact,  homogeneous 
structure  f)f  uniform  density,  without  flaws  or  blow-holes,  so  that 
the  walls  of  the  cup  may  be  made  very  thin.     The  cylindrical   waM 
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barge  or  scow  under  the  tramway  and  lift  the  material  from  the 
tram  to  the  top  of  the  cliffs  by  means  of  an  engine  located  on  the 
cliflf.  It  was  troublesome  to  get  the  rope  over  the  rock,  as  it  was  a 
perfectly  straight  rock  90  ft.  high  and  impossible  to  climb,  but  we 
succeeded,  and  now  have  the  tramway  installed  ready  for  operation. 

"The  question  of  removing  timber  is  also  one  of  considerable  im- 
portance. I  enclose  you  herewith  a  photograph  giving  you  some- 
thing of  an  idea  of  the  forest  tangle  which  we  have  to  remove  before 
starling  the  towers.  We  have  some  trees  9  ft.  in  diameter  which 
have  to  be  removed.  The  trees  are  standing  so  close  together  it  is 
^most  impossible  for  a  man  to  get  through  between  them.  I  enclose 
you  another  photograph  showing  the  point  at  \vhich  we  have  to 
unload  supplies.  The  place  shown  in  the  picture  is  entirely  covered 
by  water  at  high  tide,  but  when  the  wind  blows  the  waves  fill  the 
pockets  even  at  low  tide.  Material  has  to  be  hoisted  up  the  face  of 
the  cliff  back  of  where  the  men  are  standing,  to  a  height  of  170  ft. 

•'I  also  send  you  a  picture  showing  how  the  weather  can  mix  things 
up  on  the  Cape.  The  rock  in  the  foreground  is  the  one  on  which 
we  have  our  tramway  fastened,  and  is  something  over  90  ft.  in  height, 
and  storms  often  bury  this  rock  completely  under  water.  The  wave 
in  the  picture  which  you  see  dashing  against  the  rock  is  thrown  up 
60  ft.  above  the  rock,  and  the  rock  upon  which  it  is  dashed  is  some- 
thing over  60  ft.  in  height,  so  you  see  it  can  get  real  stormy  and 
dangerous  when  it  tries. 

"We  have  a  great  many  Indians  employed  on  the  station,  and  in 
fact  the  station  is  being  constructed  on  one  corner  of  an  Indian 
reservation.  Just  think  of  it !  Aborigines  constructing  a  wireless  tele- 
graph station  on  their  own  hunting  ground  for  trasmitting  messages 
over  two  thousand  miles  of  the  Pacific  Ocean  into  Dutch  Harbor, 
.\laska.  What  would  Volta,  Ampere.  Ohm  and  Faraday  think  of 
such  as  this?  Is  it  not  a  place  where  the  Past  and  Present  shake 
hands  and  travel  on  together?" 


is  corrugated  or  undulated  in  order  to  obtain  a  large  active  electrode 
surface  and  to  strengthen  the  mechanical  structure. 

STORAGE  battery  CONSTRUCTION. 

Two  patents  were  granted  on  June  23  for  new  constructions  of 
storage  battery  plates.  Mr.  George  H.  Gale,  of  Detroit,  Mich.,  forms 
a  series  of  holes  through  a  sheet  of  metallic  lead,  and  reams  out  or 
cuts  away  the  walls  of  these  holes  between  the  two  surfaces  of  the 
plate,  so  that  the  holes  communicate  between  the  surfaces  of  the  plate 
and  form  an  interior  chamber.  This  internal  chamber  is  filled  with 
a  solid  mass  of  active  material.  The  plate  will  thus  be  able  to  hold 
a  great  amount  of  active  material  without  danger  of  dropping  out, 
but  it  seems  doubtful  whether  the  active  mass  is  best  located  to 
enable  the  electrochemical  action  between  the  active  mass  and  the 
ions  of  the  electrolyte,  to  go  on. 

Mr.  Carlo  Bruno,  of  Rome,  Italy,  constructs  plates  for  airtomobile 
batteries  as  follows:  He  rolls  a  conducting  plate  of  lead  out  to 
less  than  one-tenth  of  a  millimeter  in  thickness  and  stamps  out  of  the 
plate  upon  one  or  both  sides  projections  at  right  angles  to  the  plate. 
The  active  mass  which  has  previously  been  formed  into  sheets  is  then 
applied  upon  the  plate,  an  endless  strip  of  the  mass  being  pressed 
upon  an  endless  strip  of  the  lead  plate,  and  the  latter  is  then  cut  into 
suitable  lengths.  As  such  a  plate  is  liable  to  bend  easily,  it  is  sup- 
l)orted  by  being  enclosed  in  a  receptacle  of  celluloid  perforated  in 
the  usual  manner.  These  receptacles  are  laterally  stiffened  by  cor- 
rugated vertical  strips  of  celluloid.. 

In  this  connection  we  may  also  mention  a  patent  granted  on  June 
23  to  Mr.  Hiram  Percy  Maxim,  the  well-known  engineer  of  the 
Westinghouse  Company,  for  a  charge  indicator  for  storage  batteries. 
On  automobiles  it  is  important  to  know  exactly  how  far  the  battery 
is  discharged,  .^n  ordinary  voltmeter  would  indicate  this  sufficiently, 
if  the  battery  would  be  discharged  at  constant  normal  discharge  rate, 
but  this  is  not  the  case  in  automobile  service.    Mr.  Maxim  has,  there- 
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fore,  devised  a  voltage-indicating  instrnnicnt  with  means  of  com- 
pensation for  such  voltage  variations  as  are  incident  to  variations  in 
the  discharge  rate;  that  is,  he  provides  compensation  both  for  the 
drop  in  voltage,  due  to  discharge  rates  above  the  normal  rate,  and 
for  the  rise  in  voltage  due  to  discharges  below  the  normal  rate.  His 
instrument,  therefore,  indicates  the  voltage  corresponding  to  normal 
discharge  rate  and  thus  shows  the  condition  of  the  battery  charge. 
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New  Telephone  Patents. 


TELEPHONE  FIKE   ALARM    APPARATUS. 

An  automatic  burglar  or  fire  alarm  attachment  for  telephone 
systems  is  the  subject  of  a  patent  issued  to  S.  Schwarzschild,  of 
Rochester,  N.  Y.  This,  like  many  preceding  similar  devices,  is 
adapted  to  connect  to  the  subscriber's  telephone  circuit,  and  to  in- 
terconnect, through  a  switch,  an  induction  coil  and  interrupter,  with 
thermostats  or  window  switches,  etc.  The  operating  of  the  aux- 
iliary circuit  by  the  momentary  closing  of  one  of  these  emergency 
contacts  permanently  closes  the  controlling  switch,  signals  the 
central  office  and  through  the  interrupter  greets  the  operator,  upon 
her  response,  with  a  howling  buzz.  This  notifies  her  of  the  urgent 
nature  of  the  call.  There  are  two  unfortunate  circumstances  which 
affect  the  adoption  of  such  a  system.  First,  probably  few  telephone 
companies  would  care  to  take  the  responsibility  of  "protection,"  and 
secondly,  in  those  places  where  central  energy  systems  are  in  use 
(and  these  the  very  kind  of  places  where  protection  would  be  most 
frequently  desired),  the  awkward  habit  occasional  relays  have  of 
buzzing  on  their  own  account  would  undoubtedly  cause  considerable 
trouble  from  false  alarms. 

LOCAL    REPEATER. 

Under  the  title,  ".Apparatus  for  Telephoning,"  J.  R.  Troland,  of 
New  York,  has  obtained  a  patent  for  details  of  construction  per- 
taining to  the  original  scheme  for  telephone  repeaters.  With  this 
scheme  it  was  contemplated  to  allow  the  receiver  of  the  first  stage  of 
the  circuit  to  talk  into  the  transmitter  of  the  second  stage  and  vicc- 
vcrsa.  Such  apparatus  did  not  operate  satisfactorily  for  long-dis- 
tance work,  but  Mr.  Troland  thinks  he  has  a  use  for  it  as  a  means 
of  talking  connection  between  private  and  central  office  telephone 
systems.  Thus,  in  order  to  extend  a  call  received  via  the  central 
office  line,  the  transmitter  and  receiver  of  an  extension  line  of  the 
private  system  are  to  be  brought  into  proximity  to  the  instruments 
of  the  central  office  line,  and  by  means  of  the  private  system  switch- 
board are  to  be  extended  to  any  desired  location. 

To  such  an  application  of  private  instruments  the  operating  tele- 
phone company  would  probably  object  very  strongly,  but  even  though 
this  obstacle  were  removed,  it  seems  doubtful  that  any  very  practical 
use  can  be  made  of  this  device,  for  two  reasons  :  In  the  first  place, 
if  the  excitation  of  the  diaphragms  is  kept  small,  very  poor  trans- 
mission will  result.  On  the  other  hand,  if  this  excitation  be  made 
great,  then  the  repeating  apparatus  from  the  two  directions  being 
intercoiuiected  will  cause  a  mutual  repetition  irrespective  of  external 
excitation.  This  will  be  a  hum  depending  upon  the  natural  acoustic 
properties  of  the  various  diaphragms  and  similar  to  that  ordinarily 
produced  by  bringing  one's  transmitter  and  receiver  into  proximity. 


Boiler   Tests. 


Tests  of  eight  Manning  u[)riglit  boilers,  as  reported  at  the  recent 
meeting  of  the  American  Society  of  Mechanical  Engineers  by  Mr. 
F.  .A.  Waldron,  sliowed  S.-o"  pounds  of  water  evaporated  per  hour 
per  pound  of  coal  with  a  steam  pressure  of  151  pounds,  equivalent 
to  10.240  pounds  from  and  at  212°  F.  The  equivalent  evaporation 
from  and  at  212°  F.  per  pound  of  dry  coal  was  11,130  pounds,  and 
12.370  pounds  per  pound  of  combustible.  At  the  same  meeting  Mr. 
t.  A.  Hitchcock  communicated  the  results  of  tests  on  a  107-hp  Bab- 
cock  &  Wilcox  boiler  at  the  Ohio  State  University.  With  an  econ- 
omizer and  air  heater  in  use  and  a  steam  pressure  of  136  pounds,  the 
evaporation  was  9  pounds  per  water  per  pound  of  coal,  equivalent 
to  0,870  pounds  from  and  at  -'12°  F.  The  equivalent  evaporation 
from  and  at  212'  F.  per  pound  of  dry  coal  was  9.988  poimds,  and 
io.qSo  pounds  per  pound  of  combustible.  In  another  trial  with 
Pocohontas  coal  these  figures  became  10.482.  11.640,  12.507  and  12.327 
pounds  respectively.  In  this  latter  test  the  efficiency  of  boiler  and 
grate  was  75.50  per  cent.,  and  the  efficiency  of  the  system  80.28  per 
cent. 


ELECTRIC  ROADS  IN  SPAIN.-Vnited  States  Consul-General 
Lay,  of  Barcelona,  Spain,  informs  us  that  two  electric  roads  are 
being  built  in  Spain.  One  runs  from  Porrino  to  Mondaris,  in  the 
Province  of  Pontevedra,  and  is  being  equipped  by  the  Westinghouse 
interests.  The  other  is  from  Linares  to  the  mines,  in  charge  ot  the 
Societe  Francaise  d'Electricite  et  Traction  en  Espagne. 


THE  BUCKET  SHOP  £F/L.— Mortimer  H.  Wagar,  vice-presi- 
dent of  the  Consolidated  Stock  Exchange,  and  George  W.  Baily, 
representing  the  New  York  Cotton  Exchange,  left  this  city  last  week 
for  Chicago,  where  they  will  represent  their  respective  institutions 
at  an  anti-bucket  shop  conference  which  has  been  called  by  the 
Chicago  Board  of  Trade.  The  result  of  the  meeting  may  be  the 
formation  of  an  anti-bucket  shop  association  made  up  of  repre- 
sentatives of  the  institutions  participating. 


STEEL  CORPORATION  IN  CANADA.— It  is  stated  that  the 
United  States  Steel  Corporation  is  about  to  establish  works  at  Port 
Colborne,  Ont.,  on  the  Welland  Canal.  This  branch  will  employ  at 
least  3,000  men  and  the  object  is  to  secure  absolute  control  of  the 
Canadian  market.  The  trust,  it  is  said,  has  obtained  the  government's 
permission  to  form  a  basin  on  the  Welland  Canal,  near  Port  Col- 
borne, to  be  used  for  its  ships.  It  is  claimed  that  iron  and  steel 
can  be  manufactured  cheaper  there  than  at  Pittsburg.  Niagara 
power  is  close  at  hand,  and  the  corporation  has  already  secured  an 
option  on  6,000  hp  from  one  of  the  Niagara  power  companies. 


BUFFALO  AND  TROLLEY.-M  PottsviUe,  Pa.,  a  buffalo  bull 
which  escaped  from  a  circus  had  an  exciting  battle  with  a  trolley  car 
and  died  of  his  injuries.  The  animal  was  dazzled  by  the  light  of  the 
reflector  on  one  of  the  cars.  He  was  being  driven  at  night  from  the 
show  grounds  to  the  station.  He  'oellowed  in  fury  and  butted  the 
car  again  and  again.  After  the  light  went  out  he  seemed  .satisfied 
that  he  had  conquered  and  submitted  to  being  driven  off.  The  animal 
was  frightfully  injured  about  the  head.  He  died  next  day.  The 
passengers  of  the  car,  it  is  said,  w^ere  thrown  into  great  excitement 
by  the  incident.  It  would  have  been  strange  if  they  sat  quietly 
through  the  performance. 


TEST  OF  A  COMPOUND  STEAM  ENGINE.— In  a  paper  read 
at  the  recent  Saratoga  meeting  of  the  American  Society  of  Mechan- 
ical Engineers,  Prof.  D.  S.  Jacobus  gave  the  result  of  tests  at  various 
powers  on  a  horizontal  cross-compound  condensing  steam  engine 
provided  with  a  Corliss  valve  gear.  The  engine  was  provided  with 
a  reheater  coil  in  the  receiver,  which  was  supplied  with  steam  at 
boiler  pressure.  The  cylinder  heads  of  boih  high  and  low-pressure 
cylinders  w^ere  jacketed  with  high-pressure  steauL  The  engine  ran 
at  about  120  r.p.m.,  and  was  directly  connected  to  an  electrical  gen- 
erator. The  steam  pressure  averaged  about  150  pounds  per  square 
inch  above  the  atmosphere,  and  there  was  an  exceptionally  good 
vacuum.  The  water  consumption  of  the  engine  per  indicated  horse- 
power per  hour  varied  from  12.10  pounds  at  627.4  li-P  to  12.75  pounds 
at  1,004.3  hp-  At  491.4  hp  the  water  consumption  was  13.92  pounds, 
and  at  339.7  hp  it  was  14.58  pounds. 


NEGRO  DISTRICT  MESSENGERS.— M  Atlanta.  Ga..  on  June 
27,  two  hundred  white  messenger  boys  were  thrown  out  of  employ- 
ment by  the  Western  I'nion  and  Postal  Telegraph  companies  and 
their  places  filled  with  negro  men.  As  a  result  of  the  change,  rows 
have  been  the  order  around  the  headquarters  of  the  telegraph  com- 
panies. It  was  feared  to  use  negro  boys,  as  it  was  well  known  that 
the  white  boys  would  not  be  long  in  running  them  off  the  streets. 
The  grown  men  employed  by  the  telegraph  companies  have  fared 
little  better,  as  the  boys  have  banded  together  and  a  mob  of  them 
has  attacked  the  messengers  every  time  they  leave  the  office.  Six 
boys  jumped  on  one  negro  at  Western  Union  headquarters  and 
bruised  him  badly  before  the  office  force  could  rescue  the  negro. 
The  management  then  liad  to  call  on  the  police  to  clear  the  office  of 
boys.  As  both  companies  have  made  the  change  the  boys  will  hardly 
have  a  chance  to  institute  a  boycott,  but  they  say  they  will  continue 
to  make  it  lively  for  the  negro  messengers  and  force  the  companies 
to  take  ihem  back. 
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.lMtJ<IC.-i.\  I'.'lCll-JC  C.-lUl.li— The  new  commercial  cable 
from  San  Francisco  to  Manila,  by  way  of  the  ilawuiinn  ami  Midway 
Islaiuls,  will  be  formally  o|icncil  by  I'roiiilciit  Koojicvclt  on  July  4 
from  his  sumimr  home,  at  Dystcr  Hay.  The  rrcsidenl's  message 
will  be  the  t'lrst  over  the  new  line  and  will  hr  addressed  |i>  (jovernor 
Taft,  conveyiiiK  greelinas  and  coiiKratulations  on  the  opening  of 
direct  communication  by  an  American  cable  between  ihc  United  States 
and  thr  I'hilippino. 


IIOBOKtN  ll'INliS  i  N  Dl-KCROUN  D— An  onlinance  has  been 
introduced  in  the  Moboken  (N.  J.)  Common  Council  to  compel  all 
electric  .md  ick-Kraph  companies  to  put  their  wires  imdergrouiul.  The 
passaijc  of  the  ordinance  will  alTcci  the  \\  esicTii  Union  TtUKraph 
Company,  the  Postal  Telegraph  Company,  the  New  York  &  New 
Jcr.sey  Telephone  Company,  and  the  United  Electric  Company.  It 
is  estimattd  that  it  will  cost  each  of  these  corporations  $30,000  a 
mile  to  lake  down  poles  and  wires  and  construct  conduits. 


COM  NOl.l.ING  INDUCTION  MOTOKS.—A  patent  graiitc  I 
June  .'3d  to  Mr.  1\  J.  M.  Girault,  of  Paris,  France,  describes  a 
metlioil  for  controlling  induction  motors.  The  Rcncral  principle  is 
the  well  known  method  of  introducing  resistances  of  known  value 
into  the  armature  circuits  and  cutting  them  out  gradually  as  the 
speed  of  the  motor  increases.  For  this  purpose,  the  inventor  uses 
what  he  calls  "transformers  with  single  windings,"  i.  e.,  a  single 
winding  on  an  iron  core,  which  forms  a  closed  magnetic  circuit. 
Such  a  winding  is  connected  to  each  phase  of  the  armature,  and 
each  single  turn  of  the  winding  is  connected  to  a  segment  of  a  com- 
mutator. By  tnoving  a  handle,  it  is  possible  to  short-circuit  any 
number  of  turns  of  these  windings  with  resistances  of  a  predeter- 
mined value. 


MAGNETIC  TESTS  OF  IRON  AND  STEEL.— A  committee 
of  the  American  Society  for  Testing  Materials,  recently  appointed 
to  study  the  subject  of  "The  Magnetic  Properties  of  Iron  and  Steel," 
met  at  the  National  Arts  Club.  New  York.  Friday,  June  26,  to  form- 
ulate a  line  of  investigation  for  the  ensuing  year.  The  following 
members  comprise  the  committee  which  will  report  its  findings  at 
the  annual  meeting  of  the  American  Society  for  Testing  Materials, 
in  1904:  Prof.  J.  Walter  Esterline.  Purdue  University,  La  Fayette, 
Ind.,  chairman  :  Dr.  R.  G.  G.  Moldenke,  Watchung,  N.  J.,  consulting 
metallurgist;  Mr.  J.  A.  Capp,  chief  of  testing  laboratory,  General 
Electric  Company.  Schenectady,  N.  \'. :  Mr.  J.  A,  Mathews,  metal- 
lurgist, Sanderson  Bros.  Works,  Crucible  Steel  Company  of  America : 
Mr.  H.  E.  Diller,  chief  chemist,  Western  Electric  Company,  Chicago ; 
Mr.  Robert  B.  Treat,  engineer,  Crocker-Wheeler  Electric  Company, 
Ampere,  N.  J. ;  Mr.  W.  A.  Layman,  general  manager  Wagner  Elec- 
tric Company,  St.  I>ouis,  Mo. 


GILBERT'S  DE  iMAGNETE.—'Wiih  regard  to  the  magnificent 
translation  of  Gilbert's  "De  Magnete."  made  by  Prof.  S.  P.  Thomp- 
son and  a  corps  of  able  associates,  under  the  auspices  of  the  Gilbert 
Club,  we  are  glad  to  learn  that  the  club  has  just  exactly  cleared  the 
bare  costs  of  printing  and  binding.  This,  of  course,  leaves  nothing 
for  those  who  contributed  their  work  for  the  purpose  of  bringing 
out  a  worthy  edition  of  the  great  English  electrical  pioneer.  In 
response  to  a  recent  inquiry  on  the  subject,  Prof.  Thompson  in- 
forms us  that  there  are  a  few  copies  on  hand  which  could  be  bound 
up  and  which  the  club  would  be  glad  to  dispose  of,  as  it  desires  to 
have  a  tew  pounds  available  to  spend  next  November  on  the  ter- 
centenary celebration  at  Colchester,  England.  If  any  nt  our  readers 
would  desire  to  secure  a  copy  of  this  splendid  piece  of  translation 
and  of  book-making,  we  shall  be  glad  to  receive  their  subscription, 
or  they  can  address  Prof.  Thompson  directly.  The  cost  delivered 
in  this  country  in  Holland  binding  would  approximate  about  $10  per 
copy,  a  price  which  a  few  years  hence  is  likely  to  be  found  doubled 
or  tripled. 


RECEIVING  DEVICE  FOR  WIRELESS  TELEGRAPHY.— 
A  patent  was  granted  on  June  16  to  Prof.  Reginald  A.  Fessenden 
for  a  "method  of  utilizing  the  energy  of  waves."  The  general 
principle  of  the  receiving  apparatus  for  use  in  his  wireless  telegraphy 
system  is  that  the  electromagnetic  waves  on  their  arrival  so  change 
a  condition  of  a  body  of  coherent  matter  as  to  effect  an  indication  of 
the  arrival  of  the  wave.  The  "metallic  barretter,"  or  current-actuated 
wave-responsive  device,  patented  before  by  him.  was  based  on  the 


same  principle.  Now  he  has  found  iliat  a  lii|iiid  barrrticr  works 
even  better.  He  observed  that  if  the  loop  of  a  nutal  barretter  such  as 
used  by  him  previously,  be  broken  while  it  is  immersed  in  a  li(|uid, 
as  mine  acid,  11  will,  ncverlheless,  act  and  even  more  cHicieiitly  than 
before.  Li(|iiid  barretters  may,  of  course,  be  loiislriiclpd  in  widely 
dilTerent  forms.  The  action  of  the  electromagnetic  waves  on  the 
li(|uid  barretter  is  to  cause  a  greater  current  to  pass  in  the  local 
receiver  circuit,  owinjj  to  the  fan  that  the  conductivity  of  electrolytes 
increases  with  heal.  Willi  a  lit|iii<l  barretter  having  a  resisijmce  of 
between  (kio  and  .^,000  ohms  ihe  increase  of  conductivity  when  the 
li(|uid  IS  healed  is  so  marked  as  lo  permit  of  the  r>peration  of  a  siphon 
recorder  or  relay,  though  a  telephone  may  be  used. 


l.on-IRHQUIiNCY  INCANDESCENT  LIGHTING.— A  new 
method  for  utilizing  low-fretiucncy  currents  for  incandescent 
lighting  is  the  subject  of  a  patent  granted  June  23  to  B.  G.  Lamnie. 
The  melliod  is  intended  particularly  for  use  in  connection  with  the 
inventor's  single-phase  allcrniiiingcurrent  traction  system,  which 
when  lirst  described  in  an  Institute  paper  last  year,  aroused  consid 
erablc  attention.  In  this  system  alternating  currents  of  very  low 
frcipiency — about  13  cycles — are  used.  If  currents  of  such  a  low  fre- 
([uency  were  supplied  directly  to  the  lamps,  there  would  result  very 
objectionable  fluctuations  of  light.  In  order  to  produce  a  steady 
non-fluctuating  illumination,  the  traction  current  is  transformed  into 
a  pluralily  of  displaced  phases  and  the  diflFercnt  phases  are  supplied  to 
different  tilaments  in  a  single  lamp  or  in  different  lamps  located  in 
|)roximity  to  each  other,  so  that  the  maximum  illumination  of  one 
filement  will  occur  at  the  same  time  as  the  minimum  illumination 
from  an  adjacent  fdamcnt ;  or  if  there  are  more  than  two  filaments 
and  more  than  two  phases  of  current,  the  phases  will  overlap  so  as 
to  make  the  resultant  illumination  substantially  constant.  For  this 
purpose  a  phase-displacing  device  of  any  kind  (of  the  type  of  a 
liolyphasc  induction  motor  or  synchronous  motor  of  motor-generator) 
may  be  used,  one  phase  being  connected  to  the  traction  circuit.  Of 
the  various  lamp  filaments  one  is  also  connected  to  this  circuit,  while 
the  oilur  ones  arc  coniiccted  to  the  other  phases  of  the  phase-dis- 
placing device.  • 


ALTERNATING-CURRENT  TRACTION.— A  patent  on  a 
"niethod  of  and  means  for  driving  electric  motors"  was  granted  on 
June  23  to  Mr.  George  Westinghouse,  Jr.,  on  an  application  filed 
more  than  nine  years  ago,  on  April  23,  1894.  In  the  Lamme  system 
of  single-phase  alternating-current  traction,  which  is  soon  to  be  tried 
on  a  large  scale,  a  series-wound  motor  is  used.  On  the  other  hand, 
in  the  present  patent  Mr.  Westinghouse  suggests  the  use  of  an  ordi- 
nary shunt-wound,  direct-current  motor,  which  is  provided  with  the 
usual  commutator.  The  alternating  current  is  supplied  to  the  ar- 
mature of  this  motor  through  two  collector  rings.  When  the  motor 
moves  in  synchronism  with  the  alternating  current  supplied,  it  gives 
direct  current  at  the  commutator,  and  this  direct  current,  taken  off 
at  the  brushes,  is  used  for  exciting  the  field  magnets.  In  shunt 
across  the  field  magnets,  a  storage  battery  is  provided,  which  is  thus 
supplied  with  current  from  the  brushes  on  the  commutator,  so  long 
as  the  potenti.i!  across  the  alternating-current  mains  is  high  enough. 
The  storage  battery  is  thus  charged  by  means  of  energy  derived  from 
the  alternating-current  mains.  Should  the  voltage  on  the  alternating- 
current  mains  fall,  the  storage  battery  is  discharged  and  furnishes 
the  current  for  energizing  the  armature  and  field  magnets  of  the 
motor.  This  same  function  is  performed  by  the  storage  battery 
whenever  it  is  desirable  to  discontinue  the  connections  between  the 
motor  on  the  car  and  the  alternating-current  mains.  The  storage 
battery,  which  is  charged  during  the  running  of  the  car,  becomes 
especially  useful  in  starting,  as  it  then  may  be  used  to  supply  the 
current  for  bringing  the  motor  up  to  synchronism,  before  the  alter- 
nating current  is  thrown  into  the  motor.  In  this  way  a  type  of 
motor  w-hich  is  not  capable  of  starting  by  itself  under  a  load  when 
fed  by  alternating  current,  is  started  under  load  by  means  of  the 
battery,  .\nother  way  is  to  use  the  motor  always  running  at  syn- 
cr.ronism  and  to  drive  the  axle  of  the  car  from  the  motor  by  means 
of  any  gear  capable  of  engagement  or  disengagement.  The  car  is 
then  stopped  and  started  and  its  speed  is  varied  by  proper  manipu- 
lation of  the  transmitting  gear.  In  this  case  the  secondary  battery 
is  required  for  running  the  car  when  it  is  disconnected  from  the  line 
and  for  aiding  the  motor  when  the  potential  diminishes  for  any 
reason.  It  is  also  useful  through  counteracting  any  tendency  of  the 
motor  to  diminish  its  speed  and  fall  out  of  synchronism  at  starting. 


July  4,  1903. 
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TELEGRAPHIC  SPEED.— A  special  cable  dispatch  from  London 
of  June  19  says :  "A  train  on  the  London  &  Northwestern  Rail- 
way, conveying  the  members  of  the  International  Telegraph  Confer- 
ence from  London  to  Glasgow,  ran  from  London  to  Carlisle,  a  dis- 
tance of  299^  miles,  in  5  hours  and  58  minutes  without  stopping. 
It  is  said  that  this  is  the  world's  record." 


experience  of  companies  on  a  standard  of  2,190  hours  on  the  1  a.  m. 
schedule  or  give  us  the  names  of  some  companies  that  run  on  that 
schedule  and  show  only  2,190  hours  or  less.     The  point  is  one  of 
interest  and  importance. 
Marlboro,  Mass.  C.  B.  Russell. 


TYPEWKirER  TELEGRAPHIC  ACCESSORY.— A  telegram 
from  Utica,  N.  Y.,  of  June  22  says :  "August  Schneider,  of  Ilion, 
has  closed  a  deal  with  the  Remington  Typewriter  Company  by  which 
the  company  adopts  his  invention  of  a  telegraphic  transmitter  at- 
tachment to  a  typewriter  used  to  send  telegraphic  numerals  by  ma- 
chinery. The  company  will  at  once  begin  manufacturing  the  trans- 
mitters. Mr.  Schneider  has  been  for  several  years  working  on  vari- 
ous kinds  of  telegraphic  transmitters,  but  not  until  a  few  months 
ago  was  he  successful.  He  claims  to  have  discovered  a  force  for 
propelling  his  machine  which  will  wholly  revolutionize  mechanical 
power.  He  is  very  guarded  with  his  secret,  but  has  demonstrated 
it  so  acceptably  to  the  expert  mechanics  of  the  Remington  company 
that  they  were  satisfied  that  it  was  all  right  and  made  him  a  hand- 
some offer  for  his  invention.  The  transmitter  is  composed  of  a 
small  nickel-plated  box  about  five  inches  long  and  three  inches 
square.  This  holds  the  mechanism  and  mysterious  force  which  oper- 
ates the  typewriter.  Six  drops  of  a  secret  liquid  operates  the  ma- 
chine for  four  weeks."  This  may  be  all  right,  but  the  "drops  of 
secret  liquid"  rather  discredit  the  thing. 


TELEPHONY  IN  ENGLAND.— In  the  discussion  of  Mr.  Ait- 
kens's  English  Institution  paper  on  his  plan  for  divided  multiple 
telephone  switchboards,  Mr.  J.  Gavey,  of  the  English  Post  Office 
Telegraphs,  said  it  was  only  a  few  years  ago  that  the  multiple  board 
was  supposed  to  meet  the  requirements  of  a  given  locality  with  a 
capacity  of  6,000.  Now  a  multiple  board  of  15,000  was  actually  in 
existence,  and  a  20,000  board  had  been  designed,  but  this  still  was 
very  far  from  meeting  the  requirements  of  the  public.  The  divided 
multiple  boards  used  in  America  could  hardly  be  said  to  bear  very 
seriously  upon  the  problem,  because  they  did  not  have  automatic  sig- 
nalling, and  when  he  said  that  this  involved  ringing  up  and  ringing 
off,  it  would  be  seen  that  there  was  very  little  in  common  between 
these  boards  and  that  proposed  by  Mr.  Aitken.  The  author,  how- 
ever, had  made  certain  definite  statements  as  to  number  of  sub- 
scribers, number  of  operators  to  work  junctions,  the  time  in  getting 
through,  and  so  on,  but  in  order  to  prevent  any  misunderstanding 
he  would  like  to  point  out  that  it  was  impossible  to  determine  those 
factors  directly  without  first  postulating  the  nurnber  of  talks  per 
subscriber  and  the  type  of  apparatus  being  used.  With  regard  to 
the  apparatus,  no  definite  comparison  could  be  made  between  the  old 
type  of  ringing  up  and  off  again  and  the  modern  types  of  auto- 
matic signalling.  He  himself  had  a  very  firm  hope  in  the  intro- 
duction of  automatic  signalling,  in  which  the  subscriber  merely 
removed  the  telephone  to  call  and  placed  it  back  again  to  ring  off ; 
in  which  the  signalling  on  the  junctions  was  wholly  automatic;  in 
which  the  talking  was  reduced  to  a  minimum,  the  operator  simply 
being  called  upon  to  ask  for  the  number,  and,  seeing  by  the  signal 
what  was  going  on  without  intervening.  With  such  a  system,  which 
he  believed  would  be  in  universal  use  before  many  years,  the  capacity 
of  the  operation  and  the  carrying  power  of  the  lines  would  be  abso- 
lutely doubled. 


Letters  to  the  Editors. 


The  Measuring  of  Lighting  Schedules. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — In  the  N.  E.  L.  A.  printed  report  of  Municipal  Lighting 
Statistics  is  given  a  standard  to  i  a.  m.  every  night,  2,190  hours, 
which  means  an  average  run  of  6  hours  per  night.  Are  we  correct 
in  this?     Perhaps  your  readers  can  answer. 

We  have  followed  this  matter  up  very  closely  for  a  number  of 
years  and  find  that  on  a  start  one-half  hour  after  sunset,  in  this 
locality,  which  the  contract  of  the  Marlboro  Electric  Company  re- 
quires, we  average  approximately  six  and  one-half  hours  per  night, 
or  2,428  hours  per  year,  as  shown  in  the  report.  We  find  that  a 
start  one-half  hour  after  sunset  is  none  too  early,  and  many  nights 
the  lights  should  be  running  earlier  on  account  of  the  darkness, 
particularly  on  cloudy  evenings. 

Will    you   kindly   secure    us    what    information   you   can    regarding 


The  Metric   System, 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  note  your  explanation  of  the  greater  length  of  the  anti- 
metric  as  compared  with  the  pro-metric  portion  of  the  report  of 
the  committee  of  the  American  Society  of  Mechanical  Engineers. 
The  metric  opponents  carry  "the  laboring  oar."  The  facts,  however, 
are  susceptible  of  a  different  explanation — the  pro-metric  argument 
is  short  and  soon  exhausted,  while  the  anti-metric  case  is  endless. 

Referring  to  your  "hideous  trinity"  of  ounces,  no  one  but  a  metric 
advocate  can  see  any  conflict  between  the  avoirdupois  and  the  fluid 
ounces — one  a  measure  of  weight  and  the  other  of  capacity.  As 
for  the  troy  ounce,  it  is  used  for  weighing  gold  and  silver  and  for 
nothing  else.  As  a  special  unit  for  this  purpose,  it  is  strictly  com- 
parable to  the  carat  for  weighing  gems,  which  unit  is  universally 
used  in  France  and  Germany  just  as  it  is  here. 

You  tell  us  that  there  are  two  different  pounds— the  avoirdupois 
and  the  Iroy.  The  troy  pound  is  practically  non-existent — gold  and 
silver  for  which  only  the  troy  weight  is  used,  being  weighed  in 
ounces  and  pennyweights  exclusively — never  in  pounds.  I  venture 
the  assertion  that  you  never  saw,  as  I  never  saw,  a  troy  pound 
weight  in  your  life. 

Similarly  you  speak  of  our  different  kinds  of  gallons,  quarts,  pints 
and  tons.  Did  you  ever  in  your  life  suffer  the  loss  of  a  cent  of 
m.oney  or  of  a  second  of  time,  or  were  you  ever  in  the  slightest  degree 
confused  because  the  quart  by  which  peanuts  are  sold  differs  from 
that  by  which  milk  is  sold?  If  some  of  these  units  are  superfluous, 
let  us  drop  them — a  course  that,  while  not  easy,  is,  nevertheless, 
far  easier  than  adopting  the  metric  system. 

While  some  of  these  units  are  superfluous,  except  for  the  two  tons 
they  lead  to  no  confusion  because  they  are  used  for  distinct  and 
perfectly  well  understood  purposes.  Regarding  the  confusion  which 
undoubtedly  exists  between  our  two  tons,  will  it  be  any  less  among 
three?  Will  it  be  any  easier  to  get  rid  of  our  long  ton  after  the 
addition  of  the  metric  ton  than  now?  The  long  ton  is  the  most 
familiar  example  we  have  of  the  difficulty  of  getting  rid  of  an  old 
unit  of  measure  even  when  as  in  its  case,  it  is  inconvenient  and 
acknowledged  by  all  to  be  a  nuisance.  It  is  an  object  lesson  of 
the  difficulty  of  changing  even  one  unit  of  measurement. 

I  note  of  course  your  statement  that  we  have  64  units  in  actual 
use.  Who  first  made  this  count  I  do  not  know,  but  as  a  matter  of 
fact,  two-thirds  of  these  units  are  obsolete,  obsolescent  or  used  for 
such  special  purposes  (for  example  the  troy  and  apothecary's 
weights)  as  not  to  enter  into  the  life  of  the  average  citizen.  Counting 
the  units  which  are  in  common  use,  those  of  our  system  number  19, 
while  those  of  the  metric  system  (again  counting  those  in  common 
use)  number  30. 

Had  you  read  my  paper  on  this  subject  you  would,  moreover, 
have  found  a  table  of  nearly  500  non-metric  units  now  used  in 
metric  countries,  of  which  Germany  claims  over  100.  You  would 
also  have  found  a  condition  in  metric  countries  to  which  we  are 
strangers,  namely  units  of  the  same  name  and  used  for  the  same 
purposes,  but  having  different  values  in  different  districts  and  even 
towns.  Thus,  in  Spain  and  the  countries  of  Spanish  America — 
"metric"  every  one  of  them — there  are  known  to  be  in  use  to-day 
ID  pies,  17  varas,  17  fanegas,  25  quintals  and  27  arrobas.*  This 
conditions  may  be  fairly  described  as  confusion,  and  it  was  this 
which  originally  lead  to  the  conception  of  the  metric  system,  as 
well  as  to  its  adoption  wherever  it  has  been  adopted.  The  adoption 
ot  the  system  has,  however,  been  powerless  to  cope  with  the  situation. 

The  supposed  simplicity  of  the  weights  and  measures  of  metric 
countries  is  an  absolute  fiction.  Nowhere — France  included — has 
the  metric  system  done  away  with  the  old  units.  In  France  to-day 
they  are  calling  for  more  law  to  compel  the  use  of  the  system  by 
whole  industries  which  do  not,  and,  by  the  testimony  of  the  metric 
advocates  who  call  for  more  drastic  laws,  will  not  use  it  unless 
compelled  to  do  so.  If  the  system  is  so  much  better  than  others, 
why,  after  a  hundred  years'  experience  with  it,  should  the  French 
people  still  be  so  obtuse  as  to  fail  to  see  its  advantages  and  adopt  it 
voluntarily?     If  existing  compulsory  laws  in  France  are  insufficient 

*  See  Foreign  Trade  Requirements,  published  by  I,ouis  Scribner  &  Co.  This 
book  has  a  table  of  foreign  units  of  abont  t\vir<-  the  Icngtli  of  that  from  which 
my  own  was  drawn. 
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to  bring  about  it>  KiKir.il  ii>i',  wli.ii  iiro-siKci  i>  tlictr  ili.ii  ll^  ail>>|iiii>ii 
ill  tlic  t;(i\i-niiiu-iit  ilr|iurtiiiriil  will  briiiK  about  its  K^'ix^i'al  ailoptioii 
litre  ? 

It  is  easy  to  direct  the  shal'ts  of  ridicule  against  alinost  any  t.iiKit. 
but  in  this  ease  they  return  ti>  prick  the  sender.  I'erhaps  you  would 
have  been  less  iiicliiu-il  to  ridicule  tlic  ililTercnce  beiwecn  our  li(|uid 
and  dry  measures  had  you  known  that  the  I'Vench  people  still  use 
their  old  dry  measures— the  boisscaux  (bushel),  the  scticr  and  the 
niinot,  and  their  old  licjuid  measures— the  pipe,  the  piece,  the  fcuil- 
lette.  anil  the  niesure,  etc. 

The  metric  ad\ocates  should  come  down  from  the  clouds  of 
speculation,  and  examine  the  facts.  When  they  do  this,  they  will 
tind  that — measured  by  the  units  in  actual  use  and  their  ratios  with 
one  another- — our  .system  of  weights  and  measures  is  more  simple 
and  more  uniform  than  that  of  any  country  in  the  world;  that  no 
set  of  old  units  has  ever  been  displaced  by  the  metric  system;  thai 
the  uniformity  which  they  seek  to  establish  is  the  very  thing  they  will 
in  fact  destroy,  and  that  the  confusion  which  they  seek  to  destroy, 
they  will  in  fact  establish. 

New  York  City.  F.  A.  Halsey. 


To  the  Editors  of  Electrical  ll'orld  and  Engineer: 

Sirs: — Why  is  every  electrical  engineer  a  iMirii  meiric  crank?  For 
the  palpable  reason  that  applied  electricity  is  a  laboratory  fledgling, 
and  you  can  see  pieces  of  the  eggshell  stickin}?  to  its  back  yet,  among 
which  this  metric  fancy  is  one.  This  answer  may  be  divided  into 
three  sub-heads,  viz. :  First,  thai  electrical  engineers  are  themselves 
a  laboratory  product ;  indeed,  the  persoimel  of  the  members  of  any 
electrical  society  shows  this,  for  looking  down  the  list  of  members 
we  see  that  about  one-half  of  them  are  college  professors.  Second, 
electrical  work  begins  and  to  a  large  part  ends  in  the  laboratory  with 
the  measurement  of  quantities,  rather  than  the  construction  of  ma- 
chines. Thirdly,  the  tcclmical  literature  of  electricity  conies  largely 
from  Europe  and  European  laboratories. 

But  I  do  not  cite  this  as  any  disparagement  of  electricity  as  a 
science  or  art,  but  merely  as  a  satisfactory  explanation  of  the  general 
predisposition  of  the  electrical  fraternity  in  favor  of  the  metric 
system.  Electrical  engineers,  like  other  classes  of  men,  look  through 
the  tinted  panes  of  their  own  house  and  see  everything  outside  with 
the  colors  of  those  panes. 

It  is  said  that  people  who  live  in  glass  houses  should  not  throw 
stones,  and  it  seems  to  the  writer  that  if  electricians  are  so  anxious 
to  have  the  metric  system  generally  adopted,  they  should  set  a  good 
example  by  adopting  it  themselves.  It  is  a  common  tradition  among 
them  that  they  are  using,  in  part,  at  least,  the  metric  system,  but  it 
is  time  this  notion  was  exploded. 

When  in  the  early  development  of  electricity  scientific  men  looked 
about  for  measuring  units,  although  they  were  born  and  bred  in  the 
metric  system,  did  they  take  this  for  their  base?  Not  at  all;  they 
took  what  thev  called  the  C.  G.  S.  system,  which  is  based  not  on  the 


metre  but  on  the  centimetre,  and  not  on  the  metric 


part  of 


100,000 


a  day,  but  on  the  second,  viz. :  the 


part  of  a  day.    Now,  when 


86,400 
they  had  established  a  set  of  units  on  this  system,  they  found  they 
were  all  too  big  or  too  small  for  practical  use,  so  they  thereupon 
prepared  a  still  different  set  of  units  based  neither  on  the  metre 
nor  the  centimetre.  The  ampere,  for  instance,  is  only  i/io  of  the 
C.  G.  S.  unit  for  current,  and  is  still  ten  times  as  big  as  it  ought  to 
be.  Likewise,  the  volt  is  one  hundred  million  times,  and  the  ohm 
a  billion  times  bigger  than  the  C.  G.  S.  unit.  The  farad,  which  is 
only 'one-millionth  of  the  C.  G.  S.  unit,  is  still  several  million  times 
too  big  for  ordinary  use.  And  yet  these  so-called  "practical  units" 
are  called  "metric." 

What  is  a  volt  ?  A  potential  sufficient  to  generate  a  current  equal 
to  one  ampere  through  a  resistance  of  one  ohm.  What  is  an  ampere  ? 
A  current  produced  by  one  volt  potential  through  a  resistance  of 
one  ohm.  What  is  an  ohm?  The  resistance  through  which  one  volt 
will  send  a  current  of  one  ampere.  These  definitions  embody  all 
that  99/100  of  the  electricians  of  this  country  know  about  the  elec- 
trical units,  except  that  they  mean  certain  marks  on  the  scales  of 
certain  instruments.  WHiatever  relation  the  electrical  units  may  pos- 
sibly bear  to  the  metric  system,  it  is  certainly  of  no  practical  use 
in  ordinarv  life. 


\ui\  com|ilain  ol  diiuienl  i<in\  gallons  and  (|uarts;  but  will  any 
one  tell  me  how  many  dilTcreiii  kinds  of  ohms  there  arc?  There  is, 
tirxl,  the  "legal  ohm,"  which  is  delined  as  the  resistance  of  106  centi- 
metres of  a  mercury  column  of  one  square  millimetre  section.  Then 
there  is  the  "British  Association  ohm,"  which  is  only  .(>887  of  the 
legal  ohm;  the  "practical  ohm,"  which  is  the  resistance  of  a  column 
of  mercury  one  metre  long,  and  one  square  millimetre  in  cross-sec- 
tion, and  is  only  .t>4>5  o(  the  "H.  A.  ohm";  and,  fmally,  there  is  the 
"true  ohm."  whose  value  nobody  has  and  nobody  will  ever  precisely 
deierinine,  but  which  is  sufl"'sed  to  be  soineiliing  larger  than  the 
"li,  A.  ohm,"  and  is  given  by  l-ord  Kayleigh  as  loC^i  cm.  of  the 
mercury  column.  A  prominent  electrical  professor  once  remarked 
in  my  hearing  that  he  had  lived  through  three  ohms,  and  hoped  he 
had  now  reached  the  last,  but  who  can  tell  whether  he  has  or  not  ? 
One  may  say  thai  all  lliese  ohms  are  not  in  use,  but  who  knows  how 
many  instruments  graduated  in  "B.  A,  ohms,"  "practical  ohms,"  and 
other  ohms,  are  in  existence  and  in  use? 

I'robably  it  will  be  answered  that  my  objections  are  ridiculous,  as 
one  ohm  has  now  been  settled  on  for  everybody.  They  are  not 
more  ridiculous,  however,  than  the  old  set  of  units  which  you  again 
parade  before  us,  of  troy  ounces  and  the  like;  nor  are  the  latter 
more  an  argument  against  the  Flnglish  system  than  the  former  are 
against  ihe  electrical,  'llie  fact  that  such  things  exist  does  not  prove 
anything  for  or  against  a  system.  The  thing  for  you  to  prove  is 
that  you  can  put  them  out  of  existence.  Nowhere  have  you  shown 
that  the  use  of  the  metre,  litre  and  gramme  in  this  country  would 
lead  to  the  abolition  of  the  old  measures.  It  has  been  proved  over 
and  over  again  that  it  never  has  this  effect.  To  what  end  then, 
introduce  a  new  jargon  into  what  is  already  alleged  by  you  to  be 
confusion? 

.As  regards  the  remaining  units  used  by  electricians,  what  about 
the  electrical  horse-power,  which  equals  746  (in  the  metric  system 
736)  watts?  and  what  about  the  "circular  mill,"  which  equals 
.0000007854  of  an  inch?  Then  there  is  the  mil-foot  of  copper,  which 
has  a  resistance  of  10.74  ohms.  Arc  these  relations  any  more  con- 
venient than  what  you  are  pleased  to  term  the  "quaintly  complex" 
and  "incongruously  inexpedient"  ratios  of  the  weights  and  measures 
in  common  use  among  us? 

For  thirty  years  or  so  the  metric  propagandists  have  treated  all 
who  ventured  to  dispute  their  gospel  as  "back  numbers,"  worthy 
only  of  a  pitying  condescension,  but  it  is  now  time  for  them  to 
assume  a  more  impressive  role  if  they  wish  to  prevail.  They  are 
on  the  defence.  It  is  incumbent  upon  them  to  do  more  than  merely 
repeat  their  old  platitudes  and  jesting  stories.  This  may  have  done 
till  now,  but  as  Lincoln  said,  "You  cannot  fool  all  the  people  all  the 
time,"  and  the  public  is  waiting  now,  and  vainly  waiting,  for  answers 
to  the  questions  put  to  the  metric  advocates  as  to  their  programme. 
The  report  of  the  A.  S.  M.  E.  Committee  is  a  signal  example  of 
this,  as  any  one  can  see  at  a  glance.  The  reason  why  the  antimetric 
argument  was  more  than  twice  as  long  as  the  metric  was,  simply 
because  there  were  volumes  to  be  said  against  the  metric  system, 
and  scarcely  anything  to  be  said  for  it.  Again  and  again  are  the 
pointed  inquiries  and  statements  of  the  anti-metric  side  passed  over 
in  silence  by  their  opponents. 

In  reply  to  some  of  the  arguments  presented  last  fall  before  the 
American  Society  of  Mechanical  Engineers,  the  French  Society  of 
Civil  Engineers  undertook  to  state  the  metric  position.  A  list  of 
thirty  questions  was  prepared  for  them  to  answer,  but  no  committee 
was  appointed  to  answer  them,  and  nobody  seems  to  have  been 
willing  to  undertake  the  task.  Instead,  a  number  of  the  members 
made  speeches  extolling  the  perfection  of  the  metric  system,  and 
incidentally  referring  to  some  of  the  questions  which  had  been  asked. 
-Vfter  a  fine-tooth  combing  of  all  the  replies.  I  found  that  only  ten, 
the  least  important  of  the  thirty  questions,  had  been  even  referred 
f)  directly  or  indirectly,  and  of  these  three  were  dodged.  All  the 
rest  were  passed  over  in  silence. 

Instead  of  repeating  the  time-worn  and  thread-bare  glittering  gen- 
eralities with  regard  to  the  metric  system  which  we  have  heard  so 
m.any  times,  why  do  you  not,  if  you  wish  the  metric  system  to 
progress,  answer  the  objections  that  are  raised  to  it?  If  you  do  not, 
it  must  be  presumed  that  you  cannot. 

You  say  that  "only  about  tw-enty  years  ago"  the  mechanical  engi- 
neers and  mechanics  of  this  country  would  not  even  have  deigned  to 
consider  the  question  of  the  national  adoption  of  the  metric  system. 
This  question  was  considered  by  the  National  Academy  of  Sciences 
more  than  thirty-five  years  ago  and  decided  in  the  negative.     It  was 
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also  before  the  American  Society  of  Mechanical  Engineers  at  one 
of  their  earliest  meetings  in  1881,  more  than  twenty  years  ago. 

The  one  point,  which  is  really  the  only  point  of  importance,  we 
appear  to  agree  on,  is  that  there  shall  be  no  compulsory  legislation. 
That  point  waived,  the  whole  argument  might  as  well  be  abandoned, 
for  it  is  certain  that  the  metric  system  has  made  no  progress  in  this 
country,  and  without  compulsory  legislation  never  will.  As  to  its 
becoming  anything  like  universal,  this  claim  has  repeatedly  been 
e.xploded  as  absurd,  for  it  has  not  even  begun  to  be  universal  yet, 
whereas  English  measures  for  a  number  of  purposes,  as  for  instance 
screw  threads,  are  substantially  universal. 


The  ancient  story  about  the  numerous  ounces,  tons,  drams,  etc., 
in  common  use,  is  pure  nonsense,  even  if  it  had  anything  to  do  with 
the  question.  There  is  only  one  ounce,  one  pound,  one  foot  and  one 
inch,  from  Edinburgh  to  Sydney,  and  from  Alaska  to  Florida,  and, 
we  may  add,  Mexico.  There  are  but  two  gallons,  the  Imperial 
British  gallon  and  the  United  States  standard.  If  there  are  two 
tons  in  use,  cannot  one  be  abolished  by  act  of  Congress  and  leave  the 
other?  If  one  ton  cannot  be  thrust  out,  it  is  certain  that  the  64  meas- 
ures constituting,  according  to  the  Electrical  World  and  Engineer, 
the  English  system,  cannot  be  displaced  by  a  job  lot  of  foreigners. 

Montreal,  Canada.  George  W.  Colles. 


Dynamos,  Motors  and  Transformers. 

Determination  of  the  Friction  Losses  in  Continuous-Current  Ma- 
chines.— Kinzbrunner. — An  article  illustrated  by  diagrams,  in  which 
the  author  describes  a  modification  of  Dittmar's  method  for  the  de- 
termination of  these  losses,  for  the  purpose  of  simplifying  it  and 
doing  away  with  the  long  calculations.  It  depends  upon  the  fol- 
lowing idea:  If  a  continuous-current  machine,  the  exciting-current 
circuit  of  which  is  interrupted,  is  connected  either  directly  to  a 
source  of  exciting  current  of  small  voltage,  about  Ys  to  1/15  of 
the  normal  machine  voltage,  or  in  series  with  a  suitable  rheostat 
to  a  source  of  higher  voltage,  the  machine  will  begin  to  run  at  a 
certain  position  of  the  brushes.  It  is  then  possible  to  obtain  any 
desired  number  of  revolutions  of  the  armature  either  by  changing 
the  position  of  the  brushes,  or  better,  by  changing  the  voltage  of  the 
armature.  The  quantity  of  the  current  taken  up  hereby  by  the 
armature  will  depend  on  the  work  done  by  the  machine,  or  expended 
in  its  armature  resistance  respectively,  and  on  the  position  of  the 
brushes.  With  a  favorable  position  of  the  brushes  an  increase  of 
the  number  of  revolutions  up  to  15/2  times  can  be  gotten  in  most 
cases,  without  sensible  sparking  at  the  commutator.  It  might  appear 
as  though  the  armature  in  such  ^  case  was  only  rotating  in  the 
field  generated  by  remanent  magnetism,  and  if  also  the  number  of 
revolutions  of  the  armature  depended  only  on  the  magnitude  of  that 
field.  This  is  not  the  case,  however;  the  armature  traversed  by  ''le 
current  generates  a  field,  the  position  of  which  is  dependent  upon 
the  position  of  the  brushes,  and  it  is  mostly  this  field,  which  effects 
the  rotation  of  the  armature.  In  that  position  of  the  brushes  which 
was  most  favorable  for  an  experiment,  it  was  shown  that  the  arma- 
ture field  largely  surpasses  that  of  the  remanent  magnetism.  This 
phenomenon,  the  rotation  of  the  continuous-current  armature  in 
the  field  generated  by  itself,  can  be  used  advantageously  for  the 
determination  of  the  friction  losses  and  for  their  separation  from 
each  other  for  determining  the  other  losses,  such  as  hysteresis  and 
eddy  currents.  The  energy  taken  up  by  the  armature  is  used  for 
making  up  for  the  mechanical  losses,  the  ohmic  loss  and  the  hys- 
teresis and  eddy  current  losses.  The  ohmic  loss  can  easily  be 
calculated  from  the  resistance  of  the  armature.  The  hysteresis 
and  eddy  current  losses  are  so  small  that  they  can  be  neglected. 
If,  therefore,  the  ohmic  watt  loss  is  subtracted  from  the  total  energy 
taken  up  by  the  armature,  the  total  friction  losses  of  the  armature 
at  a  certain  number  of  revolutions,  are  obtained.  The  voltage  neces- 
sary to  reach  the  maximum  velocity  is  about  30  per  cent,  of  the 
normal  machine  voltage  with  small  machines,  20  to  10  per  cent,  with 
medium  (5  to  i0-k\v),  and  10  to  5  per  cent,  with  larger  machines. 
The  best  position  of  the  brushes  can  be  found  by  moving  the  brush- 
holder  until  the  number  of  revolutions  reaches  its  maximum,  with 
the  least  consumption  of  current  in  the  armature.  The  determination 
of  the  best  position  of  the  brushes  is  important  and  the  accuracy  of 
the  experimental  results  depends  considerably  on  it.  The  voltage 
of  the  armature  and  the  current  strength  are  observed  for  some 
velocities,  say  5/4,  normal,  Yz.  Yi<  Ys  and  perhaps  somewhat  less. 
The  article  concludes  with  the  results  of  practical  tests  of  the 
method  on  several  motors. — Elck.  Zeit..  June  11. 

reference. 

Repulsion  Motor. — Marius  Latour. — An  illustrated  mathematical 


article,  in  which  the  theory  of  the  motor  is  treated.  A  15-hp  motor 
was  constructed  and  was  found  to  confirm  the  theories.  Such  a 
motor  is  found  to  have  a  comparatively  large  starting  torque. — Elek. 
Zeit.,  June  11. 

Lights  and  Lighting. 

intense  Arc  Light.— Yogel.— A  study  of  the  phenomena  taking 
place  in  the  burning  of  the  new  arc  light  carbons,  which  are  impreg- 
nated with  various  substances  for  the  purpose  of  increasing  the 
luminosity  of  the  light.  The  author  proceeds  from  a  carbon  rod 
com.posed  half  of  carbon  and  half  of  a  mass  of  sodium  fluoride, 
potassium  fluoride  and  calcium  fluoride,  in  equal  parts,  and  calculates 
for  a  current  of  10  amp.  and  45  volts  the  volume  and  velocity  of  the 
gases  passing  through  the  arc.  He  comes  to  the  conclusion  that 
carbon,  being  the  material  which  can  stand  the  highest  temperature 
without  melting,  will  not  only  remain  the  fundamental  material 
for  all  electrodes  for  arc  lamps,  and  electric  smelting  furnaces,  but 
will  also  furnish  the  proper  mantle  material  for  all  other  light- 
emitting  substances  and  the  conductor  which  can  be  depended  upon 
even  at  the  highest  temperatures.  It  follows,  therefore,  that  only 
as  many  per  cent  of  the  flame-coloring  or  light-emitting  substances 
should  be  incorporated  into  the  carbon  for  gasification,  as  can  be 
utilized  in  the  arc.  Accurate  examinations  have  shown  that  there 
is  a  lower  limit  of  3  to  5  per  cent,  and  an  upper  one  of  15  to  20  per 
cent.,  according  to  the  nature  of  the  substance  used.  Therefore, 
electrodes  with  50  and  more  per  cent,  of  salts  will  necessitate  an 
unnecessary  amount  of  current  or  heat  to  be  spent  on  the  work  of 
melting  and  gasifying  substances  with  a  lower  melting  temperature 
than  the  carbon,  which  will  result  in  a  lower  temperature  of  the 
arc  and  an  increased  condensation  of  the  superfluous  gases.  Thus 
these  large  admixtures  are  neither  of  advantage  for  the  economical 
use  of  current,  nor  for  the  intensity  of  the  light,  but  just  the  reverse. 
—Zeitsch.  f.  Belcucht.,  May  30,  June  10. 

reference. 

Mechanical  Details  of  Enclosed  Arc  Lam/'.s.— Sleigh.— An  abstract 
of  a  paper  read  before  the  Newcastle  Section  of  the  Institution  of 
Electrical  Engineers,  with  discussion. — Lond.  Elec.  June  12. 

Power. 

Vizsola  Electric  Power  Plant.— An  illustrated  description  of  the 
power  station  of  the  Societa  Lombarda,  at  Vizzola,  Italy,  supplying 
light  and  power  current  for  a  large  area.  The  River  Ticino  is  the 
source  of  supply  of  water,  through  a  canal  4^  miles  long,  the  fall 
available  at  the  power  house  being  100  ft.  The  equipment  consists 
of  10  machines  and  three  sets  of  exciters,  each  of  200  hp.  Each  unit 
is  of  2,000  hp,  and  driven  directly  by  a  turbine,  which  are  all  con- 
structed for  a  variable  fall  of  75  ft.  to  87  ft,  and  revolve  at  187 
r.p.m.  The  three-phase  alternators,  generating  at  11,000  volts,  w^ith 
a  periodicity  of  50,  have  a  revolving  field  fitted  with  32  poles  on  to 
which  a  flat  copper  strip  is  wound,  the  whole  being  pressed  up 
together  after  winding  on  the  former  before  shipping  on  to  the 
cores.  On  January  ist  last  15,000  incandescent  lamps  and  750  motors 
were  connected  to  the  system,  supplied  from  98  sub-stations.  The 
total  length  of  the  primary  lines  is  87  miles,  and  of  secondary  lines 
about  15  miles  are  connected  to  the  system. — Lond.  Elec.  Eng., 
June  12. 
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/Vttvr  /'Am/.-  Unsuv.— A  Idiik  ilUiMralnl  iiriulr  on  (lie  plant  of 
the  I'ucblo  Ik  Suburimn  Traction  &  l.iKliting  Comimny.  at  I'uclilo, 
Colo.  The  water  power  dcvclopnient  ia  dcscrilird  at  Icutuh.—lilec. 
Rev.,  June  i.^. 

FRACTION. 

Nnv  .Mi'ti'r  I  .irj  /,.,  n,f  CiHlial  l.omlo,,  Njiluay-Au  article 
contaiiiinK  an  illiisirateil  description  of  the  new  cars  adopted  by  the 
above  radway.  The  new  trains  consist  of  five  ordinary  and  two 
niotor  cars,  one  at  each  end  of  the  train.  The  motor  cars  have  the 
underfranie  bent  over  the  top  of  the  motors  instead  of  liaviiiK  the 
truck  swinginR  between  the  sole  bars,  as  in  the  old  cars.  The  motor 
truck  carries  two  motors  rated  at  130  hp  on  the  basis  of  one  hour's 
run  w  ith  a  temperature  rise  of  75°  C.  at  the  hottest  part.  The  motors 
are  of  the  solid  frame  type,  the  field  magnet  boiiiK  a  siuRle  casting, 
supported  by  two  bearings  on  the  truck  axle  and  a  lug  resting  on  a 
bracket  riveted  to  the  transom.  The  magnet  frame  is  provided  with 
openings  at  each  end,  by  which  the  armature  can  be  removed.  These 
openings  are  closed  by  circular  castings,  which  carry  the  armature 
shaft  bearing-..  The  framework  of  the  motor  has  ventilating  covers 
at  the  end  farthest  from  the  commutator.  The  armature  has  ven- 
tilating ducts,  possesses  3q  slots  with  10  conductors  per  slot,  and  is 
•'.series-wave"  wound.  The  commutator  has  145  commutator  bars. 
On  account  of  the  limited  .space  available,  an  interesting  design 
has  been  adopted  for  the  framework  of  the  motor,  the  commutator 
at  one  end  and  the  armature  end  plate  at  the  other,  overhanging  the 
bearing.  The  armature  shaft  is  hollow,  allowing  a  stream  of  cold 
air  to  pass  through  it  and  through  the  ventilation  ducts  in  the  arma- 
ture. The  complete  motor  weighs  4,375  lbs.,  including  gear,  of  which 
2.040  lbs.  is  spring-borne.  With  200  amp.  at  500  volts,  each  motor 
gives  a  tractive  effort  of  3,150  lbs.  at  the  tread  of  the  wheel,  which 
1.^  34  i".  in  diameter.  The  truck  carries  a  collector  shoe  of  chilled 
iron.— Lond.  Eli\:.  June  12. 

INSTALLATIONS,  SYSTEMS  AND  APPLIANCES. 
New  Aberdeen  Electricity  lVorks.~.\n  illustrated  description. 
Power  is  furnished  by  6  water  tube  boilers,  fitted  with  superheaters 
and  chain  grate  stokers.  The  generating  sets  comprise  3  sets  of  200 
kw  each,  and  2  of  420  kw.  The  machines  are  compound-wound  and 
fitted  with  throw-over  switches  to  put  in  the  compound  winding 
when  connected  to  the  traction  board,  or  they  can  be  run  as  shunt 
machines  on  the  lighting  circuits.  There  are  also  one  6o-kw  balanc- 
ing set  and  one  boosting  set  consisting  of  a  iio-hp,  440- volt  motor, 
directly  coupled  to  two  42-k\v  dynamos  for  charging  the  batteries. 
The  battery  room  contains  two  batteries  of  a  capacity  of  2,200  amp.- 
hours  at  220  volts.— Lond.  Elec.,  June  12. 

REFERENCES. 

Electricity  Sufply  for  Small  Towns  and  Villages.— MouNTAm.— 
An  abstract  of  a  paper  read  before  the  Leeds  Section  of  the  Insti- 
tution of  Electrical  Engineers,  in  which  the  author  considers  the 
question  for  the  conditions  obtaining  in  England.  He  gives  a  de- 
tailed estimate  of  the  total  cost  of  generation  per  unit  sold,  based  on 
the  use  of  oil,  town  gas,  producer  gas,  and  steam.— Lond.  Elec., 
June  12. 

Electric  Light  Stations,  Their  Design  and  Arrangement.— Mat- 
thews.—An  abstract  of  a  paper  read  before  the  English  Society  of 
Engineers,  with  abstract  of  the  discussion.— Lond.  Elec.,  June  12. 

Toronto  Electric  Light  Company.— An  illustrated  description  of 
the  work's. — Can.  Elec.  News,  June. 

Electric  Lighting  by  Incandescent  Lamt>s.—A.  H.  M.— A  short 
article  in  which  the  author  discusses  some  causes  of  trouble  arising 
m  their  operation  and  points  out  the  remedies.— Lond.  Elec.  Eng., 
June  12. 

Wires,  Wiring  and  Conduits. 
Pre-jention  of  Electrically-Deposited  Z)mj<.— Munroe.— The  author 
states  that  in  lighting  installations  with  continuous-current  supply, 
when  one  wire  is  earthed  and  the  voltage  is  above  200,  dust  gathers 
in  quantity  in  the  vicinity  of  all  flexible  conductors,  and  also  on 
the  outside  surface  of  the  bulbs  of  the  lamps.  He  conducted  a 
test  with  differently  covered  conductors  and  found  that  standard 
flexible  wire  is  the  most  troublesome.  He  states  that  the  trouble 
could  be  overcome  if  the  flexible  wire  were  made  concentric  with 
the  earth-connected  wire  outside,  there  being  no  dust  gathering  on 
the  latter  wire.  He  thinks  that  if  such  wires  were  adopted,  it  would 
do  much  to  delay  the  ruin  of  many  a  valuable  wall  decoration,  be 
it  paint,  paper  or  tapestry.— Lond.  Elec.  Rev.,  June  5. 


KKFICKKNCK. 

hniiltilinn  and  .Miclianical  I'miectioti  uf  Electric  H'tring-  .\.  H.  M. 

Tlir  author  gives  bin  opinion'',  based  on  a  practical  experience 
witii  the  vnriouH  ityAlems,  ai  to  the  most  suitable  arrangement  for 
given  rei|uircnientx.  lie  discusses  wood  casings,  plain  iron  gas 
barrels,  lead-.shcathed  conductors  and  enamelled  steel  tube  systems 
and  gives  precautions  which  arc  to  be  observed  to  protect  tlic  wiring 
from  injury.— Lond.  Elec,  Kev.,  June  5. 

Electro-Physics  and  Magnetism. 

The  Mighty  .//om. —Rutheri'oku. — An  unofiicial  report  under  this 
title,  of  the  lecture  recently  delivered  by  Prof.  Rutherford  before 
the  English  Physical  Society,  with  remarks  by  Sir  Oliver  Lodge,  in 
which  he  gave  a  condensed  statement  of  the  work  done  by  him  on 
the  subject,  which  h;is  been  noted  repeatedly  in  the  Digest.  Ruther- 
ford dwelled  upon  the  condensation,  which  he  effected,  of  the  ema- 
natioifls  from  radium  and  thorium  and  states  that  the  emanations 
appear  to  have  the  properties  of  a  gas  corresponding  to  a  molecular 
weight  of  about  100.  The  emanation  apparently  cannot  be  affected 
by  any  chemical  treatment,  however  drastic.  The  excited  activity, 
on  the  other  hand,  is  able  to  be  affected  by  certain  chemical  means. 
The  amount  of  matter  involved  in  these  emanations  is  inconceivably 
small.  It  would  probably  take  many  hundreds  of  years,  or  thou- 
sands of  years,  to  collect  enough  to  measure  by  a  balance.  But 
the  methods  of  electrical  and  magnetic  measurement  are  so  ex- 
tremely delicate  that  it  becomes  possible  to  detect  and  measure  the 
([uantities.  Thorium  and  radium  emanations  and  the  excited  activi- 
ties they  produce,  are  but  examples  of  a  very  large  number  of  similar 
phenomena  which  the  radio-active  bodies  exhibit.  He  suggests  that 
in  some  way  the  matter  in  radio-active  bodies  is  undergoing  change, 
by  means  of  which  new  substances  are  being  produced  which  are 
temporarily  active,  and  that,  on  the  average,  these  substances  decay 
with  time.  Radiation  implies  change.  The  thorium  X  is  a  body, 
from  which  something  has  been  expelled.  There  appears  to  be  a 
close  connection  between  radiations  and  chemical  change.  The 
thorium  X  is  similarly  radiant  matter;  it  throws  off  positively- 
charged  particles.  The  process  continues,  each  change  being  deter- 
mined as  to  its  magnitude  by  the  activity  of  the  preceding  stage. 
First,  there  are  thrown  off  positive  bodies ;  these  are  the  most  im- 
portant in  the  energy  problem;  they  are  followed  by  negative  elec- 
trons and  cathode  rays.  The  X-rays  are  very  readily  absorbed. 
They  arc  projected  forth,  and  bring  about  ionization  of  the  gas 
surrounding  the  active  substance  by  their  collision  with  gas  molecules. 
When  these  gas  molecules  have  absorbed  the  rays,  the  radium  is 
subjected  to  self-bombardment;  consequently,  it  grows  hot  and 
maintains  its  temperature  above  that  of  its  surroundings,  as  observed 
by  Curie.  It  is  calculated  that  a  gramme  of  radium  contains  enough 
energy  to  raise  500  tons  a  mile  high ;  that  is,  about  10  to  the  ninth 
power  gramme  calories  (this  is  equal  to  about  1,200  kw-hours).  Of 
matter  in  general,  we  have  no  evidence  of  the  amount  of  heat  in 
an  atom ;  we  know  nothing  about  the  energy  of  the  atoms.  There 
is  no  reason  why  there  should  not  be  an  enormous  store  of  energy 
in  matter  itself,  of  which  we  get  evidence  only  in  radio-active 
processes.  Sir  Oliver  Lodge,  in  commenting  upon  the  paper,  called 
attention  to  the  importance  of  the  phenomena,  and  that  there  was 
the  evolution  of  matter  going  on  before  our  eyes.  Every  atom  con- 
tained within  itself  some  seeds  of  decay;  we  ought  not  to  assume 
that  any  atom  is  eternally  permanent.  It  seemed  as  if  we  should 
find  a  rise  and  decay  in  ordinary  matter,  as  if  we  could  write  a 
kind  of  history  of  any  given  piece  of  matter,  and  find  it  ultimately 
dying  down,  perhaps  into  electrons,  somewhat  as  a  nebula  contracts 
and  collapses  into  planets,  and  into  a  central  radio-active  sun.  By 
some  such  process  it  might  be  surmised  that  there  have  been  gen- 
erated the  chemical  elements  that  we  know. — Lond.  Elec.  Rev., 
June  12. 

A  Remarkable  Phenomenon  with  Radium. — Dorn. — A  note  on  a 
phenomenon  which  shov.-ed  itself  when  Prof.  Dorn  wanted  to  open 
a  glass  tube  into  which  about  30  milligrams  of  the  strongest  radium 
bromide  had  been  introduced  6  months  before,  and  which  had  then 
been  closed  by  fusion.  At  the  instant,  when  the  three-cornered  file 
had  hardly  scratched  the  surface  of  the  glass,  the  glass  was  pierced 
by  an  electric  spark  with  audible  noise.  The  spark  was  distinctly 
visible,  although  the  occurrence  took  place  near  the  window  on  a 
bright  afternoon.  The  author  thinks  that  the  negative  electrons  have 
passed  through  the  glass  wall  and  gone  off,  while  the  positive  ones 
remained  in  the  interior  of  the  tube.    On  the  outer  wall  of  the  tube 
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there  has  then  been  positive  electricity  accumulated  by  surface  con- 
duction, or  from  the  air,  which  was  ionized  through  the  radiation 
of  the  radium.  As  the  tube  was  held  in  the  left  hand  and  the  metal 
of  the  file  in  the  right,  a  discharge  was  possible,  but  it  remains  re- 
markable that  the  difference  of  potential  could  reach  a  value  suffi- 
cient to  pierce  at  least  0.2  millimeter  of  glass. — Fhys.  Zeit.,  June  15. 

Conductivity  of  Solid  Jfaraffine  Under  ttic  Infiuence  of  Radium. — 
Becquerel. — A  paper  read  before  the  French  Academy  of  Sciences 
on  May  i8th,  giving  the  results  of  experiments  conducted  by  this 
well-known  investigator  on  the  conductivity  and  the  residual  ioniza- 
tion of  solid  praffine  under  the  influence  of  radium  rays.  The  ex- 
periments were  carried  out  with  a  glass  tube  of  3  cm  diameter, 
against  the  inner  wall  of  which  a  sheet  of  copper  had  been  placed. 
In  the  axis  there  was  arranged  a  narrow  cylinder  of  aluminum,  sup- 
ported by  a  block  of  sulphur.  A  very  small  glass  tube  was  fixed 
in  the  aluminum  cylinder,  which  tube  served  as  a  receptacle  for  the 
radium  compound,  a  small  amount  of  radium  chloride.  The  space 
between  the  two  cylinders  was  filled  with  molten  paraffine,  as  pure 
as  possible.  The  copper  cylinder  was  connected  with  a  battery  of 
100  or  200  elements,  the  aluminum  cylinder  was  isolated  and  con- 
nected with  a  gold-leaf  electrometer.  Under  these  conditions  the 
electrometer  showed  no  current ;  but  as  soon  as  the  radium  was  in- 
troduced into  the  central  tube,  the  gold  leaf  of  the  electroscope  di- 
verged rapidly,  indicating  a  current  through  the  annular  layer  of 
paraffine.  When  the  radium  was  removed,  the  current  very  grad- 
ually became  weaker.  This  phenomenon  can  be  interpreted  by  the 
persistence  of  the  state  of  ionization  into  which  the  solid  paraffine 
has  been  brought  by  the  rays,  which  have  traversed  it.  The  results 
show  that  it  will  be  necessary  to  take  the  conductivity,  which  is 
acquired  by  paraffine  under  the  penetrating  influence  of  the  radium 
rays,  into  account  in  experiments  where  the  paraffine  is  used  as  in- 
sulator and  is  exposed  to  the  rays. — Comftes  Rend.;  abstracted  in 
L'Eclairage  Elec,  June  13. 

Electro-Chemistry  and  Batteries. 

The  Application  of  the  Electric  Furnace  in  Metallurgy. — Keller. — 
An  illustrated  abstract  of  a  paper  read  before  the  Iron  and  Steel  In- 
stitute during  its  recent  session  by  the  well-known  French  electro- 
metallurgist.  The  author  first  mentions  the  use  of  the  electric 
furnace  for  the  production  of  special  alloys,  such  as  ferro-chromium, 
ferro-tungsten,  ferro-titanium,  ferro-vanadium,  etc.,  all  of  which, 
o\\  ing  to  the  high  temperature  at  which  they  are  produced,  can  be 
obtained  only  by  electric  smelting.  The  manufacture  of  ferro- 
silicon  in  the  electric  furnace  is  then  taken  up,  the  sale  of  which  is 
stated  to  have  now  assumed  very  considerable  proportions.  The 
degree  of  purity  attainable  in  the  electric  furnace  in  making  high- 
grade  ferro-silicon  is  particularly  noteworthy.  The  author  states 
that  the  results  of  working  have  shown  that  the  energy  required  for 
the  production  of  one  ton  of  30  per  cent,  ferro-silicon  amounts  to 
3,500  kw-hours.  A  hydro-electric  works  developing  10,000  chp  upon 
the  shaft  of  the  turbines  would,  therefore,  be  capable  of  producing 
16,000  tons  of  30  per  cent,  ferro-silicon  annually,  or  nearly  30  tons 
per  day.  The  furnaces  for  the  production  of  the  alloy  in  the  author's 
works  at  Livet,  Isere,  are  of  150  hp  each.  The  raw  materials  em- 
ployed are  preferably  scrap  iron,  quartz  and  coke.  Quartz  is  more 
suitable  than  sand,  since  the  latter  often  produces  obstructions  in 
the  furnace.  Scrap  iron  and  steel  are  to  be  preferred  to  iron  ore, 
for  the  reason  that,  together  with  a  pure  quartz,  the  working  pro- 
ceeds without  the  formation  of  any  appreciable  quantity  of  slag. 
The  furnaces  employed  are  of  the  resistance  type.  The  author  thinks 
that  the  future  of  the  electric  furnace  as  applied  to  the  metallurgical 
preparation  of  this  alloy  is,  therefore,  assured  beyond  question,  and 
for  the  reasons  above  mentioned  the  development  of  the  industry 
is  likely  to  assume  considerable  proportions  at  no  distant  date.  The 
electrometallurgy  of  iron  and  steel  is  ne.xt  taken  up  by  the  author. 
He  has  determined  experimentally  that  one  kw-year  utilized  in  an 
electric  reducing  furnace  is  capable  of  yielding  about  4  tons  of  steel- 
making  pig  iron.  In  a  general  way,  therefore,  the  reduction  of  iron 
ore  by  electricity  in  a  country  possessing  metallurgical  works  and 
equally  good  conditions  of  transport  throughout,  is  only  theoretically 
practicable  if  the  ore  can  be  obtained  on  equal  terms,  and  if  the 
cost  of  the  kw-year  does  not  exceed  $6.12.  But  the  scale  of  pro- 
duction in  an  electric  furnace  is  less  than  that  of  blast  furnaces. 
and  therefore  establishments  equipped  for  electric  working  would 
be  of  less  capacity.  As  the  working  expenses  are  also  considerably 
higher,  it  does  not  appear  as  if  the  reduction  of  iron  ores,  so  far 


as  the  smelting  of  ordinary  pig  is  concerned,  will  ever  enter  the 
sphere  of  practice  in  any  European  hydro-electric  works.  Other 
conditions,  however,  obtain  in  countries  like  Brazil,  where  coal  is 
scarce,  but  an  abundance  of  good  ore  and  water  power  are  available. 
The  author  states  that  an  important  electrometallurgical  establish- 
ment for  the  production  of  iron  and  steel  in  that  country  is  under 
consideration.  A  concession  has  been  granted  for  a  waterfall  of 
114  ft.,  which  is  capable  of  supplying  a  mijiimum  of  25,000  hp.  The 
work  of  confining  the  fall  within  channels  has  been  contracted  for 
under  penalty  for  2,500,000  francs.  The  cost  of  I  hp  is,  therefore, 
10  francs  per  year.  Calculating  10  per  cent,  amortization  for  the 
complete  plant,  the  cost  of  one  kw-year  will  be  less  than  25  francs. 
The  iron  ore  is  of  remarkable  purity  and  averages  65  per  cent,  of 
metallic  iron,  the  cost,  delivered  at  the  furnace,  being  reckoned  at 
12.50  francs  per  ton.  The  conditions  are,  therefore,  favorable  for 
such  an  enterprise.  A  detailed  description  of  the  author's  furnaces 
for  the  reduction  of  iron  ores  and  for  the  refining  of  metal,  is 
given,  and  also  a  short  sketch  of  the  author's  idea  of  the  equipment 
of  an  electric  steel  w^orks. — Lond.  Elec,  June  5. 

Metallic  Diaphragms.— Brochet.— An  article  considering  the  theory 
of  metallic  diaphragms  for  use  in  electrolytic  processes,  and  giving 
various  experiments  performed  by  the  author.  The  influence  of 
the  current  density  at  the  electrodes,  of  the  surface  of  the  electrodes 
and  of  the  form  of  the  holes  and  perforations,  which  may  be  em- 
ployed, is  discussed.  The  resistance  of  the  electrolyte  and  the  volt- 
age of  decomposition  also  are  shown  to  have  an  influence  whether 
the  metallic  plate  acts  as  diaphragm  or  as  intermediary  electrode. 
The  author  lays  down  the  following  conditions  in  order  to  obtain 
the  best  results:  I,  small  diameter  of  the  perforations;  2,  as  large 
a  number  of  perforations  as  possible ;  3,  small  thickness  of  the  plate ; 
4.  good  conductivity  of  the  electrolyte.-Z^/f.  /.  El.  Chcm.,  May  28. 

REFERENCES. 

Electric  Furnace  Methods  of  Iron  and  Steel  Production.— Km- 
SHAW.— An  illustrated  article  describing  some  of  the  well-known 
types  of  electric  furnaces.— E/s-c.  Rev.,  June  6,  13. 

IVater  Purification  by  Oaone.—A  note  on  a  demonstration  of  the 
ozonizer  constructed  by  Otto,  of  Paris,  in  the  plant  of  the  Atmos- 
pheric Products  Company  at  Niagara  FnWs.-lVest.  Elec.  June  20. 

Units,  Measurements  and  Instruments. 

Measurement  of  Magnetic  Forces.-SzARLf-.-Ue  describes  how 
the  magnetizing  force  (which  he  calls  the  "magnetic  force")  can  be 
read  off  directly  in  gausses  on  a  Weston  millivoltmeter,  by  adjust- 
ing a  shunt  and  another  resistance  in  series  with  the  instrument, 
but  also  shunted  by  this  same  shunt;  by  properly  adjusting  these 
two  resistances,  the  readings  may  be  made  to  indicate  the  gausses 
directly,  or  some  convenient  multiple  of  ten  times  the  actual  num- 
ber. He  used  this  in  connection  with  tests  for  measuring  the  quan- 
tities of  the  iron  for  transformers,  and  found  it  a  great  convenience 
to  read  off  the  results  in  gausses  directly  or  to  adjust  for  specific 
readings.  Although  not  .so  stated,  such  an  adjustment  of  a  volt- 
meter can  be  correct  only  for  the  particular  magnetizing  coil  of  an 
apparatus,  and  would,  of  course,  be  quite  different  for  any  other 
coil.  The  connections  used  in  this  method  are  illustrated.— Lond. 
Elec,  June  12. 

REFERENCES. 

Development  of  the  Current  Interrupter.— Wright.— The  first 
installment  of  an  article  dealing  in  the  present  issue  with  the  older 
forms  of  interrupters.— Lond.  Elec.  Rev.,  June  5. 

Universal  Registering  Galvanometer.— AR^iAGNAT.— A  description 
of  a  new  galvanometer  of  the  Deprez  d'Arsonval  type,  constructed 
by  Carpenter.  The  paper  is  arranged  vertically  and  moves  through 
slots- at  the  top  and  the  bottom  of  the  apparatus.— L'Ec/aiVag^  Elec, 
June  13. 

Telegraphy,  Telephony  and  Signals. 

The  Equipping  of  Telephone  Exchanges.— ChAVSE^^. —The  author 
considers  in  detail  the  cases  of  a  small  exchange  of  not  more  than 
300  subscribers'  ultimate  capacity,  an  exchange  of  an  immediate  in- 
stallation of  500  lines,  and  a  capacity  of  1,200  lines,  and  a  large 
exchange  of  3,000  lines,  with  an  immediate  installation  of  1,500  lines. 
He  arrives  at  the  following  conclusions  :  For  exchanges  up  to  say 
300  lines'  capacity,  the  magneto  board  is  the  most  economical.  For 
exchanges  expecting  to  reach  1,200  ultimate,  the  centralized  calling 
trunking  board  is  on  an  equally  desirable  basis  with  the  common 
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balicry  iiuiliiplc.  For  a  j.ooo-linc  capacity  cxcltangc  only  the  com- 
mon battery  nniltipic  is  to  l>c  considered,  but  special  study  m^l^t  be 
nivrn  to  the  power  prupositum-  ll'fsl.  Llci.,  June  JO. 

HKKICMENCKS. 

Sf>ticf  7"r/i'/>yii'»i.v,— I'fkkins,  -An  iiliistrati-d  description  of  Kuh 
nicr"s  photograpliopiione  and  api>aratu.s  (or  space  Iclcpliony,  as  <l<- 
scribed  in  llninnier's  recent  lectures. — lilcclruily,  June   lo. 

.tni^lo  Hclstou  Tiliflionv  I'oWr— Lkduc— An  illusiraied  abstract 
of  a  paper  read  before  the  Societc  Helgc  d'Mleeiriiicns  on  liic  con- 
struction and  liie  laying  of  the  above  cable, — I.ond.  lilfc,  June  u. 

ScaItU'  liitli-f<i'iuli-nl  I'l-lcfhoni-  /'/<jh/,— DiKkiN(;KK. — An  illustrated 
article  with  a  description  of  the  power  plant  and  the  exclianm-  nuiip 
nient, — tyest.  HUi:..  June  jo, 

Tt'lftltOHc  liiifiiiuu-niif^. —  Handy. — The  first  instaUnK-iit  of  an 
article  on  tlit  design  and  construction  of  modern  lelepiione  plants 
in  large  cities.  The  general  design  of  a  plant  is  taken  up  and  dis- 
cussed for  a  city  of  300,000,  500,000  and  1,500,000  inhabitants. — Elcc. 
Ri'v..  June  20. 

Miscellaneous. 

SIti'iK  01  >^."Oi<  I'olts. — .V  brief  record  from  the  Ncui-  H'iciu-r 
Ta^cblatl  of  an  extraordinary  case  in  which  a  workman  was  sub- 
jected for  5  minutes  to  a  discharge  from  a  5,500-volt,  three-phase 
circuit  and  yet  survived.  He  appears  to  have  sulTcred  no  permanent 
injury  except  to  his  hands,  which  were  so  severely  burnt  that  ampu- 
t.ition  may  be  necessary.  The  upper  skin  of  the  front  and  back  of 
the  hand  and  of  the  left  forearm  was  entirely  detached  from  the 
lower  skin  and  was  completely  charred  and  dried  up.  The  under 
skin  looked  as  if  it  were  cooked  and  had  lost  all  sensation.  The 
sole  of  the  left  shoe  was  perforated  and  torn  away  in  places.  Prof. 
Jellinek  delivered  a  lecture  on  this  case  to  an  Austrian  medical  so- 
ciety.— Lond.  Elci.  Rev.,  June  5. 

Electro-Medical  Installation. — A  short  article  describing  the  new 
electro-medical  installation  at  the  Middlesex  Hospital.  It  is  sup- 
plied from  the  street  mains  with  200  or  100  volts  continuous  current, 
and  high-frequency  currents  are  generated  either  by  a  motor  trans- 
former or  by  the  ordinary  Tesla  apparatus  with  condensers,  spark- 
gaps  and  step-up  transformers.  For  treatment  with  ultra-violet 
light  there  are  two  Finsen  i,ooo-cp  arc  lamps  and  a  Leslie-Miller 
ultra-violet  lamp.  Experiments  are  also  made  with  the  Cooper 
Hewitt  mercury  vapor  lamp  for  the  generation  of  ultra-violet  light. 
The  equipment  also  includes  x-ray  instruments  and  the  ordinary 
apparatus  tor  galvanic  and  faradic  treatment. — Lond.  Elec.  Rev., 
June  12. 

Protection  for  Electrical  Industries  in  England. — Byng. — .An  ar- 
ticle in  which  the  author  voices  the  agitation  at  present  going  on 
in  England  for  a  protective  tariff  from  the  standpoint  of  the  electrical 
manufacturer.  He  strongly  advocates  the  introduction  of  such  a 
tariff.  He  says:  "As  an  English  manufacturer,  I  say  that  there 
is  not  a  single  electrical  article,  which  I  will  not  produce  as  w-ell, 
as  cheaply  and  as  quickly  as  any  foreign  manufacturer,  if  I  receive 
the  same  help  and  protection  as  are  enjoyed  by  the  foreigner.  But 
I  cannot  be  expected  to  risk  my  money  when  I  am  heavily  handi- 
capped by  not  having  a  secure  home  market.  .  .  .  .As  a  manu- 
facturer, I  emphatically  endorse  Mr.  Chamberlain's  promise  of  higher 
wages  for  working  men  in  an  era  of  protection  ;  indeed,  so  convinced 
am  I  of  the  truth  of  this,  that  I  am  prepared  to  give  an  undertaking 
to  pay  higher  wages  as  soon  as  this  country  protects  me  against  the 
foreigner."  The  author  appeals  to  his  fellow  electricians  not  to 
leave  off  working  until  the  great  consummation  has  been  achieved, 
which  shall  put  the  English  nation  in  the  same  position  as  that  held 
by  other  countries. — Lond.  Elec.  Ret:,  June  12. 

REFERENCE. 

Instruction. — Two  articles  describing  the  new  laboratories  of  elec- 
trical engineering  at  the  Massachusetts  Institute  of  Technology  and 
the  plans  for  the  new  engineering  building  at  the  University  of  Penn- 
sylvania.— IVcst.  Elec.  May  16. 
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Americ.\n  Street  R.ailway  .Association,  Secretary,  T.  C.  Pening- 
ton,  2020  State  Street.  Chicago,  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

National  Electrical  Contractors'  Association  of  the  United 
States.    Annual  convention,  Detroit,  Mich.,  July  14.  15  and  16. 


Some  lime  ago  wc  referred  to  an  interesting  type  of  rotary  engine 
invented  by  Mr.  K.  C.  Warren,  and  are  now  enabled  to  give  a 
drscriptiui)  in  detail  of  tile  mrchanism.  The  engine  is  being  jilaccd 
"111  the  market  by  ihc  Rotary  Engine  Comiiaiiy,  Kcy.slonc  Telephone 
Kiiilding,  I'liiladrlphia. 

The  principal  cause  which  has  been  responsible  for  the  long  delay 
in  producing  a  feasible  engine  of  the  rotary  type  has  been  the  ap- 
parently op|iosnig  re(|uircmeiils  of  maintaining  sieam-tight  joints 
conjointly  with  a  piston  speed  so  high  as  to  prohibit  Ihc  use  of  any 
heretofore  known  means  of  packing  or  insuring  the  necessary  perfect 
contact  between  the  moving  piston  and  the  walls  of  the  containing 
steam  eliamber  or  cylinder.  With  this  dilliculty  to  face,  it  is  highly 
improbable  that  many  of  the  numerous  proposed  designs  of  rotary 
engines  have  ever  been  developed  far  enough  to  warrant  consider- 
ation of  such  details  as  the  percentage  of  cylinder  or  port  clearances 
relative  to  the  piston  displacement,  the  proper  maximum  rate  of  (low 
through  steam  and  exhaust  ports  and  passages,  the  ratio  of  cylinder 
and  receiver  volumes,  etc.  It  is  certain  that  in  the  vast  majority  of 
recorded  cases  of  failure  the  engine  has  been  built  solely  on  the 
strength  of  a  single  accidental  "idea";  the  primary,  and  usually  the 
only  thought,  apparently,  being  simply  to  make  something  that 
would  "go  round"  quite  regardless  of  whether  the  proposed  con- 
struction could  be  made  to  embody  the  usual  fundamental  charac- 
teristics of  a  steam  engine. 

In  the  course  of  the  several  years  of  study  and  the  long  series  of 
practic.il  experiments  that  preceded  and  led  up  to  the  final  production 
of   the   perfected   Warren  engine,    the    inventor   worked   over   prac- 
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FIG.    I. — cross-section   OF   ENGINE. 

tically  the  entire  field  of  previously  proposed  constructions,  as  re- 
corded in  the  United  States  Patent  Office  files,  with  a  view  to  deter- 
mining the  nature  of  the  fundamental  difficulties  to  be  overcome. 
For  the  principal  of  these — the  question  of  tight  joints — there  ap- 
peared to  be  no  possible  adequate  remedy  within  the  lines  of  ac- 
cepted engine  building  practice  since,  in  order  to  constitute  any 
material  improvement  over  the  old  forms  the  rotary  engine  must 
be  capable  of  operating  at  a  piston  speed  of  some  3,000  feet  per 
minute — a  speed  fully  double  that  at  which  a  "tight"  piston  can  be 
lubricated  or  operated  safely;  and,  since  it  appeared  desirable  to 
operate  at  even  higher  speeds  than  that  mentioned,  it  became  evident 
that  some  radically  new  principle  of  construction  must  be  adopted 
if  the  exacting  requirements  of  the  case  were  to  be  met. 

The  new  principle  upon  which  the  Warren  engine  is  based  was 
developed  and  demonstrated  in  the  course  of  the  experiments  above 
referred  to,  and  like  the  majority  of  important  practical  inventions, 
proves  to  be  remarkably  simple  in  its  adaptation  to  the  problem 
in  hand.  Considered  broadly  and  in  its  effective  essence,  it  consists 
in  doing  only  just  w'hat  is  required  in  the  specific  case  under  discus- 
sion— the  insuring  a  condition  of  perfect  mechanical  contact  between 
two  surfaces  designed  to  form  a  steam  joint,  but  without  subjecting 
those  surfaces  to  unnecessary  and  injurious  pressure  in  order  to 
held  them  together  against  the  action  of  the  steam. 

In  a  word,  a  condition  of  perfect  contact,  maintained  absolutely 
without  appreciable  pressure  between  the  contacting  surfaces.  The 
elements  that  contribute  to  the  production  of  mechanical  friction 
between  moving  surfaces  in  contact  are,  simply,  surface  area  mul- 
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tiplied  !)>■  the  pressure  under  wliicli  said  surfaces  are  forced  together; 
and,  conse(iuenily,  if  the  pressure  element  be  entirely  eliminated, 
there  cannot  possibly  be  any  friction  between  surfaces  of  any  area 
moving  upon  or  relative  to  each  other  at  any  conceivable  speed.  It 
is  equally  certain  that  two  true  and  polished  surfaces  may  be  placed 
in  intimate  contact  without  the  use  of  any  measurable  pressure  what- 
ever, and  that  such  a  contact  will  be  quite  as  effective  in  forming  a 
joint  against  the  passage  of  steam  as  if  the  surfaces  were  being  forced 
together  under  heavy  pressure. 

Referring  to  the  cross-section  indicated  as  F'ig.  i,  it  will  be  observed 
that,  in  general  arrangement,  the  engine  consists  of  a  concentric 
piston    wheel   and   shaft  mounted   between   oppositely  placed    rotary 


FIG.    2. — DRIVING    WHEEL. 

abutments.  To  this  extent  it  cannot  be  said  that  the  construction  is 
altogether  novel,  as  engines  having  rotary  geared  abutments  have 
frequently  been  built  in  the  past ;  it  having  been  recognized,  appar- 
ently, in  these  cases,  tliat  reciprocating  parts  were  obviously  very 
much  out  of  place  in  a  high-speed  rotary  engine.  This  more  or  less 
familiar  general  arrangement  was  adopted  primarily  because  of 
its  simplicity  and  manifest  adaptability  to  the  end  in  view;  it  will 
be  conceded,  however,  upon  reference  to  the  drawings  showing  the 
longitudinal  arrangement,  that  the  similarity  to  familiar  forms  does 
not  extend  further  than  to  warrant  this  first  general  classification. 

As  shown  in  Fig.  2,  the  piston  wheel  carries  a  broad  flange  at 
either  end,  between  which,  across  the  face  of  the  drum  of  the  wheel, 
the  vanes,  or,  as  they  may  for  convenience  be  termed,  the  "pistons," 
are  mounted ;  the  outer  edge  of  the  blade  being  turned  ofT  in  line  with 
the  peripheral  surface  of  the  flanges,  thus  adapting  these  surfaces  to 
run  in  close  contact  with  the  surrounding  casing.  It  will  be  noticed 
that  the  main  bore  of  the  casing  has  a  slight  taper  from  end  to  end, 
and  that  the  periphery  of  the  flanges  and  "pistons"  is  similarly 
tapered  to  fit  the  bore,  and  it  is  by  this  ex- 
pedient that  the  desired  condition  of  contin- 
uously maintained  "pressureless"  contact 
is  to  be  established  between  the  moving 
flanges  and  pistons  and  the  surrounding 
casing.  Owing  to  the  slight  difference  of 
diameter  between  the  two  ends  of  the  ta- 
pered wheel,  which  are  exposed  to  the  pres- 
sure of  steam  introduced  into  the  interior 
of  the  wheel — the  web  being  perforated  in 
order  to  establish  'uniformity  of  pressure 
throughout — a  moderate  end  thrust  upon 
the  wheel  and  main  shaft  is  created,  the 
tendency  of  which  is  to  force  the  tapered 
wheel  further  into  the  tapered  bore,  thus 
closing  the  joint  between  flanges,  pistons 
and  casing. 

Now,  in  order  to  prevent  the  wheel  from 
jannuing  forcibly  into  the  tapered  bore  and 
sticking  fast  a  small  thrust  bearing  is 
mounted  upon  the  shaft  outside  the  casing, 
with  provision  for  adjusting  same  along  the 
axis  of  the  shaft,  thus  making  it  possible  to 

locate  definitely  the  piston  wheel  in  any  desired  plane  relative  to  the 
casing.  It  is  obvious  that  by  this  means  the  wheel  may  be  set  to  run 
within  an  infinitesimal  distance  from  the  interior  surface  of  the  shell, 
and  that  through  the  normal  wear  on  the  thrust  bearing  any  deviation 
from  this  original  plane  will  be  in  the  direction  insuring  increasingly 
intimate  contact  between  the  surfaces  engaged.  It  is  further  evident 
that,  owing  to  the  high  peripheral  speed  of  the  flanges  and  pistons 
which  must,  necessarily,  give  rise  to  rapid  wear  in  case  of  any  pres- 
sure existing  between  the  surfaces,  and  to  the  fact  that  the  wear 
upon  the  well-lubricated  thrust  bearing  under  its  very  moderate 
load   will  be  exceedingly  slow,  the  resulting  end  movement  on  the 


part  of  the  wheel  and  shaft  will  never  proceed  at  a  rate  sufficient  to 
produce  appreciable  friction  or  wear  between  the  involved  moving 
and  stationary  surfaces.  It  has  been  most  thoroughly  and  satisfac- 
torily demonstrated  by  continuous  operation  of  the  engines  under 
service  conditions,  that  the  wheel  will  rotate  smoothly  at  the  highest 
desired  speeds,  i.  c.,  up  to  5,000  feet  per  minute  peripheral  speed,  while 
maintained  in  such  intimate  contact  with  the  casing  that  a  mirror- 
like  polish  is  imparted  to  all  the  contacting  surfaces. 

The  nicety  of  mechanical  balance  necessary  in  the  maintenance  of 
this  ideal  condition  of  contacts  is  easily  secured  in  the  essentially 
symmetrical  piston  wheel,  since  the  speed  at  which  it  operates  is 
not  so  high  as  to  introduce  those  extreme  difficulties  encountered 
in  the  balancing  of  turbine  wheels,  which  must  operate  at  peripheral 
speeds  from  five  to  seven  times  that  desirable  or  necessary  for  best 
results  in  the  case  of  an  engine  operating  upon  a  "static  pressure" 
cycle.  Likewise,  by  reference  to  Fig.  i,  it  will  be  noted  that  all 
lateral  steam  pressures  upon  the  wheel  and  shaft  are  perfectly  bal- 
anced, since  equal  areas  at  diammetrically  opposite  points  are  in  all 
cases  exposed  to  equal  pressures.  Thus  it  will  be  seen  that  the 
main  driving  element  is  absolutely  free  from  all  strains  calculated 
to  deflect  it  from  its  designed  center  and  axis  of  rotation,  save  only 
the  actual  weight  of  the  wheel  and  shaft,  which  the  liberally  designed 
and  bath-lubricated  main  journals  are  amply  capable  of  sustaining 
without  greater  ultimate  deflection  than  would  be  compensated  for 
by  the  gradual  advance  of  the  piston  wheel  into  the  tapered  cylinder 
bore. 

Referring  now  to  the  rotary  abutments,  it  will  be  observed  that 
these  are  provided  with  a  peripheral  notch  or  groove  extending  from 
end  to  end  and  adapted  to  admit  of  the  passage  of  the  wing  pistons. 
These  grooves  ha\e  a  sufiicient  cross-section  to  allow  ample  clear- 
ance for  the  passage  of  the  pistons,  and  the  abutments  are  connected 
for  rotation  with  the  main  wheel  through  the  medium  of  toothed 
rings  or  gears,  giving  a  ratio  of  two  turns  of  abutment  to  one  of 
wheel;  the  single  groove  in  the  abutment  being  thus  made  to  meet 
successively  each  piston.  The  abutments  are  mechanically  balanced 
by  drilling  opposite  the  groove  and  are  tested  on  a  speed  lathe  for 
centrifugal  balance.  It  will  also  be  observed  that  the  abutments 
are  mounted  upon  shafts  having  bearings  formed  in  the  counter- 
bored  end  plates  of  the  abutment  chamber  or  bore.  Provision  is 
made  in  these  bearings  for  the  application  of  elastic  pressure  inw'ard 
or  toward  the  center  of  the  main  shaft  to  offset  the  outward  pressure 
of  the  steam  which  would  tend  to  force  the  abutment  away  from 
the  wheel   and  open  up  the  joints.     This  pressure  is  applied  upon 


FIG.    3. — LONGITUDINAL    SECTION. 

small  pistons  or  diaphragms  taking  steam  from  the  interior  of  the 
engine ;  the  pressure  exerted  by  these  pistons  varies,  of  course,  with 
the  variations  of  the  working  steam  pressure  and  is  at  all  times 
sufficient  to  more  than  balance  the  outward  pressure,  leaving  a  mod- 
erate unbalanced  force  tending  to  seat  the  abutment  in  its  bore  and 
close  the  joint  between  the  periphery  of  the  abutment  and  the  drum 
of  the  wheel. 

It  is  important  to  note  that  the  abutment  does  not  merely  roll 
upon  the  surface  of  the  main  wheel,  but  that,  owing  to  the  fact  that 
the  respective  diameters  of  drum  and  abutment  do  not  exactly  coin- 
cide with  the  pitch  diameters  of  the  gears,  a  difference  of  surface 
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bpced  in  cstublislicd  uiiioiniting  to  about  (xxi  (cct  |icr  minute  at  tiurnial 
speed.  In  tlii.s  way  a  aliduig  contact  is  created  which  will  cause  the 
two  rotatiiin  surfacc>  to  wear  each  other  away  in  harmony  with  the 
advance  ul'  the  ahutmciit  due  to  ilic  normal  wear  upon  its  journals. 
Similarly,  the  ^cal  formed  l>y  the  hore  of  the  abutment  is  worn  away 
at  an  e.scceduiKly  slow  rate  and  tlui.s  is  established  between  abutment 
and  wheel  am\  casiiiK.  the  same  condition  of  ideal  "pressureless  con- 
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tact"  described  as  existing  between  the  main  wheel  and  the  casing. 

It  may  be  pointed  out  that  the  abutments,  being  mounted  between 
the  flanges  on  the  main  wheel,  and  being  free  to  move  on  their  bear- 
ings and  seats  in  a  line  parallel  with  the  axis  of  the  main  shaft,  are 
enabled  to  follow  the  longitudinal  movement  of  the  wheel  in  ad- 
justment and  normal  wear:  and  also  that  since  the  abutments  are 
symmetrical  in  construction  and  the  steam  pressures  on  the  opposite 
ends  equal,  it  follows  that  there  is  no  tendency  on  the  part  of  these 
members  to  crowd  against  either  flange,  and.  since  the  relative  move- 
ment on  the  line  coinciding  with  the  pitch  line  of  the  gears  is  prac- 
tically nil,  it  is  e\ident  that  there  can  be  no  wear  at  these  points ; 
and  hence  ii  is  only  necessary  that  the  parts  be  closely  fitted  orig- 
inally in  order  to  insure  a  permanentlv  satisfactory  joint. 


the  kiiiglc  expaii.Muii  chainbcr  ib  divided  by  an  mtcrmediate  llange 
into  two  equal  compartmcntii  h.iving  pistons  »ct  iju"  apart  in  order 
to  insure  uniform  turtunu  effort.  The  two  drum  valves  are  mounted 
upon  inwardly  iirojriim);  hubii  cast  as  an  extension  of  the  casing 
heads,  and,  in  the  simple  form  of  engmc  <,howii,  are  made  fast  to 
these  hubs,  giving  a  li.\ed  cut-olf;  governing,  when  required,  being 
accompli.shed  by  throttling.  In  the  larger,  sua  and  in  compound» 
the  drum  valve>  are  arranged  to  be  shifted  upon  the  hubs  and  arc 
controlled  by  a  special  governor,  which  regulates  the  speed  of  the 
engine  by  varying  the  point  of  cut-ofif  in  the  high-pressure  cylinder. 

It  is  not  necessary  to  maintain  a  perfectly  tight  joint  between  the 
drum  valve  and  the  interior  surface  of  the  piston  wheel,  as  any  leak- 
age past  the  valve  merely  results  in  raising  the  expansion  line  in 
the  working  chamber  and  adding  a  slight  superheat  during  the  latter 
stages  of  expansion.  The  valve  is,  therefore,  fitted  simply  with  a 
close  "running  fit" — a  condition  which  will,  of  necessity,  be  main- 
tained practically  i)erfect  indefinitely,  since  the  valve,  being  mounted 
upon  a  stationary  hub,  will  always  maintain  its  original  central  posi- 
tion and  any  downward  movement  of  the  pistol  wheel,  due  to  wear 
upon  the  main  journals,  will  tend  to  close  the  joint  above  and  open 
the  joint  below  the  horizontal  center  line  of  the  engine  between  valve 
and  wheel,  thereby  creating  a  difference  of  mean  pressure  between 
the  upper  and  lower  steam  chambers  through  the  increase  of  leakage 
past  the  valve  into  the  lower  and  a  corresponding  decrease  of  leakage 
into  the  upper  chamber.  This  lowering  of  the  main  wheel  center 
cannot  proceed  far  before  the  increase  of  mean  pressure,  in  the 
lower  steam  chamber  will  become  sufficient,  acting  upon  the  full 
projected  area  of  the  wheel  drum,  lo  balance  or  support  the  weight 
of  the  wheel  and  shaft,  and  it  is  obvious  that  after  this  point  is 
reached  there  can  be  no  further  downward  wear  of  the  main  journals 
and  consequently  no  further  increase  of  leakage  past  the  cut-off  valve. 

It  is  claimed  that  the  frictional  resistance  of  the  Warren  engine 
is  hardly  greater  than  that  of  a  simple  turbine  wheel,  while  it  pos- 
sesses all  the  essential  or  desirable  characteristics  of  the  standard 
type  of  steam  engine,  and  there  is  every  reason  to  look  forward  to 
the  realization  of  exceptionally  high  economy  figures  when  tests  of 
■he  engine  in  large  powers  arc  available. 

Heretofore,  and  naturally  in  the  course  of  development,  only  en- 
gines of  small  size  have  been  built ;  yet,  while  the  data  secured  in 
private  tests  of  these  machines  are  not  available  for  publication,  it 
is  stated  that  a  steam  consumption  ranging  from  10  per  cent,  to 
15  per  cent,  under  the  average  in  commercial  reciprocating  engine 
practice  in  equal  powers  has  been  repeatedly  observed  under  service 
conditions. 

The  especial  adaptability  of  the  Warren  engine  to  the  purposes  of 
marine  propulsion  is  most  obvious,  as  the  engine  is  readily  reversible, 
and  steps  are  now  being  taken  to  introduce  it  generally  in  this  field. 
*       -     f 


Fig.  5. — Sectional  Views  of  Rotary  Engine. 


Having  e:tplained  in  detail  the  method  by  which  the  all-important 
problem  of  joints  and  "packing"  has  been  attacked,  we  may  now 
refer  to  the  features  of  functional  operation.  The  steam  cycle  in 
either  the  simple  or  the  compound  form  is  essentially  similar  to  that 
of  a  Corliss  engine,  except  for  the  fact  that  admission  and  cut-ofT  are 
equally  quick.  Steam  is  admitted  into  the  interior  of  the  drum-shaped 
piston  wheel,  as  shown  in  Fig.  3,  and  enters  the  w  orking  steam  cham- 
bers through  the  ports  shown  in  the  drum  of  the  wheel ;  the  engine 
shown   being  of  the   type   designated   as   "duplex   simple" — that    is, 


In  fact,  its  rapid  and  extensive  adoption  in  every  conceivable  line 
of  progressive  power  development  is  anticipated,  as  it  is  in  all 
respects  perfectly  qualified  to  perform  the  full  functions  of  a  re- 
liable prime-mover,  possessing,  apparently,  every  desirable  feature 
of  the  reciprocating  engine  in  addition  to  the  manifest  and  special 
advantages  associated  with  the  ideal  rotary  prime-mover,  such  as 
a  wide,  practically  unlimited  range  of  speed  with  uniform  angular 
velocity,  freedom  from  vibration,  greatly  reduced  bulk  and  weight, 
exceptionally  low   first  cost  as   compared   with   either   reciprocating 
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engine  or  turbine,  etc. — all  contributing  to  adapt  this  form  of  engine 
to  the  widest  possible  field  of  application. 

Fig.  4  shows  a  Warren  engine  direct-connected  to  a  dynamo,  and 
Fig.  5  illustrates  a  type  which  has  been  designed  to  meet  the  special 
requirements  of  traction  and  hoisting  service  and  other  lines  of 
power  application  where  great  starting  power,  compactness  and  light 
weight  are  of  primary  importance.  Except  for  the  triplex  arrange- 
ment of  abutments  and  the  attendant  reduction  of  abutment  diameter, 
relative  to  the  wheel,  the  design  is  essentially  similar  to  our  standard 
two-abutment  single-expansion  engine.  This  type  is  recommended 
fof  all  service  requiring  particularly  powerful  and  uniform  starting 
torque,  quick  acceleration  and  high  power  per  unit  of  weight  and 
bulk  of  engine. 


as  though  it  were  a  large  central  otTice  system.     The  incoming  lines 
lun  tu  one  side  of  the  distribr.tjig   frame  behind  the  switchboard 


The  Special  Telephone  System  of  the  Manhattan 
Elevated  Railway,  New  York  City. 


One  of  the  most  interesting  separate  or  specialized  telephone  sys- 
tems recently  put  into  service  is  that  of  the  Manhattan  Railway 
Division  of  the  Interborough  Rapid  Transit  Company,  New  York 
City.  The  use  of  the  telephone  on  long-distance  main  trunk  lines 
of  steam  railroads  is  already  familiar,  but  the  application  of  it  to 
traffic  like  that  of  the  Manhattan  system  is  a  novelty,  as  it  partakes 
in  addition  of  some  features  of  the  private  branch  exchange  work. 
The  exchange  is  located  at  Ninety-ninth  Street  and  Third  Avenue, 
in.  operating  rooms  built  for  the  purpose  above  the  car  shops  of 
the  company.     The  main  operating  room  contains  the  switchboard. 


FIG.    2. —  WIKL;    CHIKl'S    DESK. 

and  are  jumped  across  to  the  other  side,  from  which  point  they 
connect  in  the  usual  manner  with  the  relays  and  the  jacks.  The 
battery  is  connected  to  the  fuse  panel  where  fuses  are  provided  for 
each  cord  circuit  and  all  the  other  principal  leads.  Carbon  blocks 
with  perforated  strips  of  mica  between  them  are  used  for  lightning 


FIG.    I. — SWITCHBOARD. 


FIG.    3. C:H.\KGIN'G    .\NI)    KINCilNG    SETS. 


the  distributing'  frame,  fuse  rack,  relay  and  coil  racks  and  the  wire 
chief's  desk.  The  board  is  of  the  central  energy  type.  The  max- 
imum distance  from  the  central  to  the  instruments  is  about  Syi  miles, 
so  that  assuming  the  central  to  be  midway  in  the  system,  the  total 
length  of  a  conversation  circuit  might  be  about  17  miles,  which,  of 
course,  is  considerably  greater  than  is  ordinarily  utilized  in  cen- 
tral energy  systems.  In  fact,  there  was  at  first  some  doubt  as  to 
whether  the  longer  lines  might  not  give  trouble  on  account  of 
their  extra  resistance  and  capacity,  but  the  difficulties  have  been 
admirably  met  and  the  apparatus  responds  excellently  to  all  the 
requirements  made  upon  it. 

The  switchboard  which  is  shown  in  Fig.  i,  is  of  mahogany,  the 
front  and  rear  panels  being  readily  removable  and  all  parts  being 
accessible.  Positions  have  been  laid  out  for  six  operators,  each  posi- 
tion being  equipped  with  15  pairs  of  intercommunicating  plug  circuits 
consisting  of  double  supervisory  signals  and  combination  ringing  and 
listening  cams.  The  cords  are  white,  brown  or  green,  each  cord 
being  of  a  color  different  from  that  of  the  adjacent  ones.  There 
is  also  a  testing  section  on  the  board,  including  a  voltmeter  and 
cord  circuits  for  making  ordinary  line  tests.  At  the  present  mo- 
ment about  300  lines  are  in  use,  but  the  board  as  equipped  would 
allow  the  operation  of  about  600  lines.  The  board  is  operated  with 
lamp  signals  in  the  usual  way  with  signal  lamps,  and  for  night 
service  an  extra  relay  is  employed  which  causes  a  bell  to  ring  in  ad- 
dition to  the  lighting  up  of  the  lamp  signals.  This  lessens  the  strain 
upon  the  night  operator  and  at  the  same  time  gives  him  instant  warn- 
ing of  a  call. 

All  the  wiring  work  at  the  exchange  is  as  thoroughly  carried  out 


protection.  The  wire  chief's  desk,  shown  in  Fig.  2.  is  placed  well 
in  front  of  the  switchboard  and  is  so  arranged  that  the  attendant 
in  charge  can  act  both  ss  monitor  and  as  wire  chief.  The  work,  is 
of  course,  quite  different  from  that  which  would  usually  occur  undef 
the  eye  of  such  an  official,  as  a  telephone  is  located  in  each  passenger 
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FIG.   4. — STOR.^GE   BATTERY    PLANT. 

Station  and  switch  tower  along  the  line  of  the  Manhattan  Railway, 
as  well  as  in  all  the  offices,  the  power  house,  sub-stations  and  car 
shops. 

For   the   power   equipment,   two   charging   and   ringing   sets    with 
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li.iltrrio  arc  fiiriiiilitd  Tlicsc  duplicalr  srts  ci>iisi%l  i<f  ii  .slip,  .t</i 
Villi,  thrrr  phase,  (iiiu-ral  lilcctnc  itnluction  iiiolur  tlircclly  coiiplcil 
to  a  .vkw.  .10-volt,  Hollzer-Ciibot  trlrphoiu-  gcncnitur  nmninn  at 
yS"  r  |>  111. ;  the  riirn-nl  for  thcNc  iiioti>r<t  i-uiniiiK  (roni  a  Mil)  siaiimi 
tlifKiiKli  stcpciown  lraii>fi>riiuTS.  l-^nch  charijiiiK  scl  in  iii«uiiti'<l  on 
an  iron  hasc  siipporicil  h.v  a  white  rnainri  lirick  foiintlntion.  RiiiniiiK 
currrnt  is  suppluil  by  llollzcr-Cabot  KcncratiiiK  sets,  the  iimloi 
takinjj   about   -m   volts   from  tlic  sloraRi-   hatlory   and   the  ({cneralor 


rlG.    5. — U.\LL    TKl.Ll'llO.NE. 

end  delivering  alternating  current  at  75  volts.  There  are  two  sets 
of  batteries  of  the  chloride  accumulator  type  furnished  hy  the  Electric 
Storage  Battery  Company.  Each  set  consists  of  11  cells  in  parallel 
and  two  in  series.  These  sets  are  used  one  at  a  time,  the  other 
charging.  The  power  board  is  of  white  marble  and  carries  the  nec- 
essary complement  of  measuring  and  indicating  instruments,  inclu- 
sive of  \\'e>toii  voltmeters  and  ammeters  and  a  \V'c<^tinghouse  poly- 


FIG.   6. — DESK   lELErilO.NE   I.\    TICKET   OFFICE. 

phase  wattmeter.  Two  I.  T.  E.  under-and-overload  circuit-breakers 
protect  the  batteries  when  charging.  These  portions  of  the  plant 
are  shown  in  Figs.  3  and  4. 

As  indicated  in  Figs.  5  and  6,  two  styles  of  telephone  are  in  use 
in  the  system.  One  of  these  is  a  wall  type,  which  is  employed  in 
all  the  car  shops,  switch  towers,  inspection  sheds,  etc.  The  other 
style.  Fig.  6,  is  a  desk  telephone,  which  is  handily  at  the  elbow^  of 


the  ticket  seller,  and  puts  every  station  in  direct  touch  with  lirad- 
<|uartcr!>.  All  the  oulsiile  wiring  coiinecliiiK  the  exchange  with  the 
instrument*  consisti  of  lead-covered  cable,  witli  from  S  to  120  pairs 
TIksc  caliles  arc  carried  by  a  K-ilvnni/ed  (("y  wire  fastened  to  the 
<-lc\atcd  railroad  structure  with  iron  brackets  or  lianKers,  and  arc 
spun  to  this  guy  wire  by  marline.  At  eacii  station  the  cables  arc 
pot-hraded  and  the  wires  are  brought  out  to  binding  posts  mounted 
on  hard  rubber  strips  in  n  junction  box  inside  the  station  waiting 
looin. 

.\s  will  be  seen  from  FiK  1,  women  (/iierators  arc  employed  in 
I  he  day  service,  but  the  night  service  is  taken  care  of  exctusivjiy 
by  men  operators.  The  force  re(|uired  for  the  system  consists  of 
the  telephone  engineer,  Mr.  W.  11.  Kinlock,  eight  operators  and 
live  rep;iirinen.  The  oper;ilors  work  in  threc^  shifts,  with  five 
operators  at  the  bo.trd  in  the  busiest  time  of  the  day.  As  soon  as  the 
Inferborough  Rapid  Transit  Company's  subway  is  completed,  addi- 
tional telephones  will  be  installed  and  connected  with  this  exchange, 
the  board  having  been  laid  out  expressly  with  this  end  in  view.  The 
iriiire  equipment  outside  of  the  cable  work  was  installed  by  the 
Lambert  Schmidt  Telephone  Manufacturing  Company,  of  New  York 
City,  under  the  direction  and  supervision  of  Mr.  Hugh  Hazelton, 
electrical  engineer  of  the  Manhattan  Company,  who  was  assisted 
in  this  work  by  Mr.  Kinlock.  The  Liiinbert  Schmidt  Company  was 
represented  in  the  installation  by  Messrs.  W.  T.  Booth  and  John  C. 
Alberts. 


Mirror  and  Scale  Stand. 


The  mirror  form  of  galvanometer  lamp  and  scale  stand  or  support, 
as  shown  in  the  illustration  below,  was  designed  and  constructed 
by  the  firm  of  Foote,  Pierson  &  Co.,  manufacturers  of  electrical 
measuring  instnunents,  etc.,  82-84  Fulton  Street,  New  York  City, 
according  to  the  general  plans  furnished  by  the  Lamp  Testing 
Bureau.  A  number  of  these  supports  were  constructed  for  the  latter 
concern,  and  have  show-n  themselves  so  well  adapted  to  their  purpose 
that  Foote,  Pierson  &  Co.,  are  placing  thcni  on  the  market  and 
call  general  attention  to  the  model. 

The  support  is  so  arranged  that  the  scale  can  be  raised  in  height 
to  any  desired  position,  and  with  a  horizontal  adjustment,  so  that 
the  beam  of  light  reflected  from  the  galvanometer  can  be  brought 
to  the  zero  point.  With  the  adjustable  mirror  the  scale  is  seen 
with  equal  facility  by  the  observer  whether  sitting  or  standing. 
With  the  opaque  scale  there  is  no  question  of  parallax.     When  a 


MIRROR  AND  SCALE  STAND. 

ground  glass  scale  is  used,  it  is  necessary  in  order  to  see  the  spot 
of  light  clearly,  that  the  eye  of  the  observer  should  lie  in  the  direc- 
tion of  the  beam.  With  this  form  of  scale,  the  spot  of  light  can  be 
seen  equally  well  from  nearly  every  practicable  position. 

In  addition,  the  stand  has  a  lamp  support  which  is  arranged  for 
an  incandescent  lamp.  This  support  can  be  raised  or  lowered  and 
turned  through  any  angle  in  the  horizontal  position.  The  lamp  is 
covered  with  a  hood  having  an  adjustable  shutter  so  that  the  beam 
of  light  can  vary  in  width.  The  holder  can  also  be  arranged  so 
that  a  gas  jet  can  be  used  instead  of  the  incandescent  lamp. 


July  4,  1903. 
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Lost  and  Unaccounted-For  Current. 


]ii  view  of  the  recent  discussion  by  the  National  Electric  Light  As- 
sociation of  lost  and  unaccounted-for  current,  the  following  data 
furnished  by  the  Westinghouse  Electric  &  Manufacturing  Company 
will  be  of  interest:  The  central  station  referred  to  is  operated  by 
steam  power  furnishing  current  for  lighting  residences  and  business 
places,  principally  the  former.  During  the  year  1899  the  plant  was 
operated  during  the  night  hours  only,  and  there  were  in  service  on 
its  circuits  353  transformers  and  406  meters,  all  of  old  types.  The 
customers  were  metered. 

Being  satisfied  that  the  distributing  system  was  very  inefficient, 
the  superintendent  decided  to  demonstrate  this  to  the  management. 
There  being  no  primary  wattmeters  on  the  switchboard  for  measuring 
the  total  output  of  the  station,  no  comparison  could  be  made  with 
the  amount  of  current  paid  for,  and  he  was  compelled  to  arrive  at 
this  comparison  by  a  different  method.  He  purchased  a  lo-amp., 
no-volt  Westinghouse  round  pattern  wattmeter,  which  was  in- 
stalled in  a  residence  in  series  with  a  S-amp.  meter  of  the  type  then 
commonly  in  use  on  the  circuits.  Before  making  the  test  the  old 
type  meter  was  completely  overhauled  and  cleaned. 

At  the  end  of  ten  days  the  old  meter  mdicated  a  consumption  of 
24  kw-hours  and  the  Westinghouse  wattmeter  29.1  kw-hours,  a  difYer- 
cnce  of  5.1  kw-hours,  or  21.25  per  cent.  This,  at  the  average  rate 
cliarged  for  current  at  the  time,  resulted  in  a  loss  of  9.16  cents  per 
night  on  this  customer.  The  above  test  resulted  in  the  purchase 
and  installation  of  Westinghouse  primary  wattmeters.  During  the 
year  1899,  when  the  old  meters  and  transformers  were  in  use,  the 
station  output  was  ,".s  follows: 

January.  July.  Year. 

K.w.    hours   generated    36483  22376  379112 

K.vv.  hours  sold    13945  5888  1 18992 

I'er  cent,  sold    36.8  26.3                 31.4 

K.w.  hours  generated  for  i  k.w.  hour  sold.                  2.5  3.89                 3.19 

This  indicates  that  for  the  year  1899  3.09  kw-hours  were  generated 
for  every  i  kw-hour  paid  for,  or,  in  other  words,  only  31.4  per  cent, 
of  the  generated  current  was  paid  for,  the  remainder  being  lost.  A 
revenue  of  $21,375  was  received  for  the  118,992  kw-hours  sold  during 
this  year,  making  an  average  price  of  17.97  cents  per  kw-hour.  The 
operating  expenses  of  the  generating  station  during  the  same  year, 
including  all  labor  and  material,  interest  on  bonds,  taxes,  cost  of 
<.-ollections,  insurance,  free  lamp  renewals,  advertising  and  general 
expenses  were  $14,406.25,  making  an  average  cost  of  approximately 
3.8  cents  per  kw-hour  generated,  or  12.15  cents  per  kw-hour,  leaving 
an  average  profit  per  kw-hour  sold  of  5.82  cents. 

It  was  decided  to  substitute  a  few  large  transformers  having  the 
same  aggregate  capacity  as  the  353  smaller  ones,  and  to  use  short 
secondary  distributing  systems.  By  this  means  current  was  fur- 
nished to  a  greater  number  of  customers,  and  the  core  loss  in  the 
transformers  was  reduced  by  22,500  watts.  In  other  words,  the 
capacity  of  the  generating  station  was  increased  by  an  amount  equal 
to  the  installation  of  a  22;^-kw  getierator  without  any  additional 
expense  w-hatever  for  generating  plant. 

The  old  meters  were  replaced  by  Westinghouse  round  pattern 
wattmeters  during  the  months  of  April,  May  and  June,  1900.  A 
test  of  the  new  meters  and  transformers  was  made  in  July,  1900, 
to  compare  with  the  test  made  on  old  meters  and  transformers  in 
July,  1899.    The  following  was  the  result: 

July,  1899.         July,  1900. 

Kw-hours    generated     22,376  19,015 

Kw-hours    sold    5,888  8,589 

In  July,  1900,  a  twenty-four-hour  service  was  furnished  in  place 
of  the  twelve-hour  service  of  the  previous  year,  but  notwithstanding 
this  and  the  fact  that  additional  customers  had  been  secured  during 
the  year,  the  station  output  decreased  for  July  by  3.361  hours.  With 
the  new  meters  and  transformers  the  company  gave  twenty-four 
hours'  service  during  July,  1900,  with  a  generated  amount  of  3,361 
kw-hours  (15  per  cent,  less  than  under  the  old  regime),  and  at  the 
same  time  received  payment  on  2,701  kw-hours,  or  46  per  cent,  more 
than  with  the  old  meters  and  transformers  w-ith  a  12-hour  service. 
This  resulted  in  a  decreased  cost  in  coal  for  the  month  of  $53.77. 
with  an  increased  revenue  of  $465.19,  or  a  net  gain  for  the  month  of 
$518.96. 

In  next  column  is  given  a  comparative  statement  of  the  results  ob- 
tained for  the  years  1899  and  i^ci. 


The   increased   cost  per  kilowatt-hour   for  generating   current   in 
1901  was  due  to  an  increase  in  the  cost  of  coal  and  supplies. 
The  changes  in  meters  and  transformers  increased  the  per  cent,  in 

1899.  1901. 

Total    kw-hours   generated    379112  650570 

Total   kw-hours   sold    1 18992  427567 

Kw-hours  generated  to   i-kw  liour  sold   ....  3.19  1.52 

Per   cent,   of   generated  current  sold    31.6  65.7 

Total  cost  of  current  generated    $14406  $27610 

Cost   per   kw-hour   generated    3.8     cts.  4.24  cts. 

Cost  per  kw-hour  sold   12.15  cts.  6.49  cts. 

Received   for  current  generated    $21375  $58534 

Number  of  customers    406  803 

Average  price  received  per  kw-hour   17-97  c's.  13-69  cts. 

Average  profit   received  per  kw-hour    5.82  cts.  7.20  cts. 

iQoi  and  reduced  the  cost  of  the  current  sold  from  12.15  cents  per 
kw-hour  in  1899,  to  6.49  cents  in  igoi.  The  average  net  profit  per 
kilowatt-hour  sold  increased  from  5.82  cents  in  1899  to  7.2  cents  in 
igoi,  although  the  average  price  charged  to  customers  had  been 
reduced  from  17.97  cents  in  1899  to  13.69  cents  per  kw-hour  in  1901. 

Customers  were  pleased  with  the  reduced  price  and  the  accuracy 
of  the  meters,  and  their  number  increased  from  406  in  1899  to  803 
in  1901.  This  additional  business  necessitated  an  increase  in  gen- 
erating capacity  from  275  kw  to  400  kw. 

In  1902  (23  months  after  installation)  fifty  of  the  new  wattmeters 
were  tested  to  ascertain  their  accuracy.  It  was  found  that  forty-nine 
had  not  deviated  from  the  original  calibration ;  that  is,  2  per  cent, 
plus  or  minus  from  2  per  cent,  of  full  load  to  50  per  cent,  overload. 
The  other  meter  was  found  to  run  4  per  cent.  fast.  All  meters  were 
operated  on  the  baby  filament  of  a  hylo  lamp,  and  none  of  them  crept. 


Amalgamation  of  the  Braun-Siemens  and  Halske  and 
Slaby-Arco  Systems  of  Wireless  Telegraphy. 


Mr.  A.  Frederick  Collins  states  that  his  Berlin  correspondent  has 
advised  him  of  the  amalgamation  of  the  Braun-Siemens  &  Halske 
and  the  Slaby-Arco  systems  of  wireless  telegraphy.  The  united  com- 
panies under  the  name  of  the  Wireless  Telegraph  Company  (Ge- 
sellschaft  fiir  Drahtlose  Telegraphy),  began  business  June  15,  1903. 

All  the  contracts  signed  by  both  the  General  Electric  Company,  of 
Berlin,  for  the  Slaby-Arco  apparatus  as  well  as  those  agreements 
entered  into  by  the  Braun-Siemens  &  Halske  Company,  will  be  ful- 
filled by  the  new  company.  All  the  patents,  inventions,  etc.,  of  Prof. 
Braun  and  Dr.  Slaby  have  been  taken  over  by  the  new  company. 

Contracts  have  been  signed  for  a  long  term  of  years  by  and  be- 
tween the  inventors  and  the  recently  formed  company,  which  gives 
them  the  \irtual  monopoly  of  the  wireless  telegraph  business  in 
Germany.  The  Wireless  Telegraph  Company  is  now  ready  to  under- 
take the  construction,  installation  and  operation  of  either  of  the 
systems  now  owned  by  them.  It  is  quite  likely  that  a  combination 
of  these  German  systems  will  be  finally  effected  and  a  single  stand- 
ardized apparatus  will  lake  the  place  of  the  dual  systems. 

The  Executive  Committee  of  the  new  company  are  Count  Georg 
Arco  and  Mr.  Georg  Wilhelm  Bargmann.  In  view  of  the  com- 
ing conference  of  wireless  telegraphy  to  be  held  at  Berlin  on  August 
4,  1903,  this  combination  of  wireless  interests  is  regarded  by  Mr. 
Collins  as  the  first  step  tending  toward  a  universal  alliance  between 
all  the  dififerent  wireless  companies  of  the  world. 


Electric  Truck   Operating  in  Boston. 


The  first  electric  truck  to  be  used  in  the  streets  of  Boston  was  re- 
cently put  in  operation  by  the  Edison  Electric  Illuminating  Company. 
It  is  designed  for  heavy  work  in  the  handling  of  reels  of  cable, 
storage  battery  fittings,  and  other  supplies,  and  for., pulling  cables 
through  some  of  the  street  conduits.  During  its  first  tests  it  was 
run  up  Beacon  Street  hill  from  Tremont  Street  to  the  State  House, 
laden  with  nearly  5  tons  of  lead  cable,  and  it  made  6  miles  per  hour 
on  the  level  without  trouble. 

For  hauling  cable,  the  truck  has  a  winch  under  the  driver's  seat, 
with  a  special  3-hp  motor  to  run  it.  The  truck  is  propelled  by  two 
motors  through  triple  gearing  on  the  rear  wheels.  The  tires  are  of 
broad,  flat  rubber.  5  inches  wide  forward  and  7  inches  wide  behind, 
and  the  vehicle  runs  quietly  as  a  result.  The  truck  weighs  about  5 
tons.  It  is  designed  to  run  25  miles  over  city  streets,  with  one  battery 
charge.  There  are  44  cells  in  the  battery,  each  having  17  plates.  The 
average  cost  of  current  for  running  the  truck  is  about  $1.50  per  day. 
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Wireless  Telcurnphv  on  the  "  lirin." 


When  Sir  'I'lioinns  l.iploii  ilrridnl  In  ri|iii|>  hi<i  Htcain  yacht  linn 
with  win-lcss  tclrKrapliy,  he  M-lcclrd  ilir  1  )<•  Imitcsi  sysicin.  The 
complrif  apparaliit  was  s|)tp|ii-(l  l'r<iin  Nrw  N'ork  >ix  weeks  a^o  nn'l 
instnllrcl  on  the  yacht  nt  (irecnocl<.  Scothnul,  jusi  prior  to  her  west- 
ward  trip  convuyinK  ll<e  challrnfjcr  Sluimrtuk'  III.  and  lirr  consorts, 
the  Sliiiniioik  II  and  the  ocran-K"<i>K  tUK  Cruisi'r.  Mr  II  M.  Mor- 
ton, of  tlu-  He  l-'orest  Company,  ciitiipprd  the  yailii  «iili  Uu-  wireless 
and  operated  the  system  on  its  trip  across. 

Sir  Thomas  had  a  handsome  tcakwood  cahin  (  Fig-  2)  hinh  ahove 
the  saU>on  of  llic  liriii.  Jnsi  ahal'i  tlu-  mainmast,  mihI  Win    ImIiv  dr- 


FIG.    I.  —  INTEKIOR  OF   WIRIO-ESS   TELEGK.M'H    ST.\TION   ON    THE  "ERIN." 

signer  of  the  new  cliallenger,  raised  a  special  topmast  and  yard  arm 
t^Fig-  3)  giving  the  unusual  height  for  such  a  craft  of  120  ft.  above 
the  operating  cabin.  The  antenna  consists  of  five  wires  of  No.  14 
rubber-covered  stranded  wire,  six  inches  apart,  and  strung  very  taut 
from  the  roof-insulator  to  the  yard  peak.  Notwithstanding  the 
unusually  rough  voyage  across,  this  antenna  and  rigging  stayed  aloft, 
without  damage,  all  the  way  over. 

Inasmuch  as  the  Erin's  storage  battery  plant  furnishes  but  80  volts, 
the  motor-generator  set  ordinarily  furri-hcd  for  the  De  Forest  i-kw 
outfits  was  not  used.     Instead  a   i-kw  alternating-current  generator 


FIG.    2. — WIRELESS   TELEGRAPH    STATION    ON    THE      ERIN. 

was  belted  direct  from  the  fly-wheel  of  one  of  the  two  dynamo 
engines  on  board.  The  remainder  of  the  apparatus,  transformers, 
condenser,  key  and  tuning  circuit  was  located  in  i!ie  open!rir'<;  cabin. 
One  of  the  acconipanyinj  cuis  =110 .\s  the  .nrrango.T.rn:  oj  the  ap- 
paratus within  this  cabin.  Fig.  i. 


To  tile  U-fl  on  the  table  ix  located  the  spark'Kap  and  condciisci 
case  and  shiftuiK  switch;  wliilc  the  key  and  receiving  apparatus  are 
shown  on  the  riKht.  Transformers  tccurcly  lashed  to  the  framing 
are  placed  beneath  the  operalinK  table  out  of  possible  danger  from 
cnnlai'l   with  the  high  tension   lead. 

Operators  at  the  De  Forest  stations  at  lllock  Island,  Point  Judnli 
and  Coney  Islanil  were  on  the  lookout  for  the  first  news  from  tin- 
little  fleet  from  Thursday  niKht.  June  12  on,  hut  on  account  of  the 
ruiiKh   seas  encomncred  the  l:iiti  di<l  not  arrive  within  hailing  dis- 


FIG.   3. —   ERIN      IN    UkY   DOCK,   SHOWING  ANTENNAE. 

tance  until  10.50  Saturday  night.  Block  Island  and  Coney  Island 
picked  the  boat  up  almost  simultaneously,  she  being  at  that  time  120 
miles  from  Sandy  Hook  Light.  The  De  Forest  station  at  Coney 
Island  had  recently  been  re-equipped  with  6-kw  apparatus,  so  that 
the  operator  aboard  the  Erin  heard  her  call  several  hours  before 
he  was  able  to  reply.  Since  then  messages  have  been  freely  ex- 
changed. 

During  the  trial  races  of  the  two  Shamrocks  and  throughout  his 
stay  in  American  waters  Sir  Thomas  will  be  kept  in  touch  with  the 
De  Forest  stations  around  New  York  by  the  wireless  system,  an 
operator  being  kept  on  board  continuously  for  this  purpose. 


Lighting  Statistics. 


The  National  Electric  Light  Association  has  issued  a  new  edition  of 
its  report  on  municipal  lighting  statistics.  The  present  brochure  con- 
tains data  from  830  cities  and  towns  in  the  United  States,  as  to  the 
number  of  arc  lights,  candle-power,  price  per  lamp,  hours  of  burning, 
watts  at  lamp,  candle-power-hours  for  one  cent,  nominal  candle- 
power,  price  of  coal,  population,  etc.  One  or  two  new  columns 
are  added,  including  the  time  of  expiration  of  contract.  The  latter 
feature  is  interesting,  but  would  be  more  so  if  the  period  or  length 
of  the  contract  were  given  instead,  as  that  is  the  material  point 
bearing  on  relative  cost  and  nature  of  service  given. 


Heating  and  Ventilating  Telephone  Exchanges. 


The  New  England  Telephone  &  Telegraph  Company,  of  Boston, 
Mass.,  possesses  one  of  the  most  completely  equipped  exchanges  in 
the  country.  Not  only  are  the  electrical  and  telephone  appliances 
the  products  of  the  best  engineering  skill  and  attention,  but  the 
building  itself  has  been  especially  designed  with  a  view  to  both 
successful  operation  and  the  comfort  and  convenience  of  the  em- 
ployees. One  of  the  first  requisites  of  a  telephone  exchange  building, 
because  of  the  large  number  of  employees  and  their  constant  and 
sedentary  labor,  is  a  proper  system  of  heating  and  ventilating.  The 
ventilation  is  especially  important,  and  arrangements  should  be  pro- 
vided by  which  it  can  be  maintained  constant  in  volume  independently 
of  the  amount  of  heat  required  or  the  state  of  the  weather.     Any 
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natural  means  of  ventilation  is  impracticable,  since  it  is  very  difficult 
to  maintain  a  proper  circulation  of  air  when  the  densities  of  the 
inside  and  outside  air  are  nearly  equal.  With  the  fan  system,  how- 
ever, all  these  points  are  easily  taken  care  of. 

In  the  present  plant  the  fan,  which  is  direct-connected  to  a  ver- 
tical engine,  forces  the  air  through  a  steam  heater  composed  of  pipe 
coils,  enclosed  within  a  steel  plate  housing.  The  heater,  however, 
is  by-passed,  so  that  a  greater  or  less  proportion  of  the  air  may  be 
forced  into  the  distributing  pipes  without  passing  through  it,  and 
this  by-pass  is  fitted  with  a  special  hot-and-cold  damper  arrangement, 
which  is  automatically  controlled  by  Johnson  thermostats  located 
in  the  several  rooms  of  the  building.  The  B.  F.  Sturtevant  Co.,  by 
whom  the  fan  and  heater  were  installed,  also  supplied  the  galvanized 
iron  piping,  elbows,  fittings,  registers  and  screens,  together  with  the 
direct  steam-heating  work,  automatic  control  and  the  boiler  and 
boiler  setting.  The  steam  is  delivered  to  the  engine  at  25  lbs.  pressure, 
and  the  exhaust  passes  into  the  heater. 

A  somewhat  similar  equipment  was  furnished  by  the  above  com- 
pany to  the  Twin  City  Telephone  Company,  of  St.  Paul,  Minn,, 
sometime  ago.  In  this  case  special  precaution  was  taken  to  purify  the 
air  supply.  It  has  been  demonstrated  that  about  90  per  cent,  of  the 
trouble  caused  by  imperfect  contact  in  the  switchboard  connections 
can  be  prevented  by  thoroughly  cleansing  the  air  as  it  enters  the 
building.  The  action  of  the  air-purifying  and  cooling  apparatus 
adopted  by  the  Twin  City  Telephone  Company  consists  in  thoroughly 
saturating  the  air  with  water  by  passing  it  through  a  fine  spray  and 
afterwards  precipitating  the  moisture  with  the  collected  impurities 
and  discharging  it  into  the  sewer.  The  water  which  is  taken  up  at 
high  velocity  and  held  in  mechanical  suspension,  is  extracted  by 
centrifugal  force  by  passing  it  through  a  series  of  tubes  in  which 
spirals  are  so  placed  as  to  give  the  air  a  whirling  motion,  causing 
the  suspended  particles,  which  are  heavier  than  the  air,  to  be  thrown 
outward  and  brought  in  contact  with  the  tubes,  from  which  they  flow- 
through  perforations  to  a  drip  pan  below. 

The  washing  process  imparts  about  70  per  cent,  humidity  at  a 
temperature  of  70°  Fahr.  in  the  operating  room.  This  is  considered 
the  most  desirable  for  health  and  comfort  and  avoids  the  excessive 
dryness  resulting  with  other  systems  of  heating  and  ventilating 
which  often  require  a  humidostat  to  correct  the  defect.  Moreover, 
in  the  summer  time,  with  the  temperature  outside  of  80°  Fahr.,  and 
with  the  normal  temperature  of  the  city  water,  the  air  delivered  to 
the  rooms  can  be  readily  reduced  to  70°. 

The  air,  after  being  tempered,  washed  and  dried,  is  blown  by  the 
fan  through  the  reheating  coils  into  the  tempered  air  chamber.  A 
mixing  damper  is  placed  with  connections  to  both,  so  arranged  that 
the  hot  or  tempered  air,  under  the  control  of  the  Powers  thermostat, 
in  the  operating  room,  is  mixed  automatically  to  the  proper  degree, 
maintaining  throughout  the  year  a  constant  temperature  in  the  room 
with  uniform  air  delivery  and  humidity. 


High-Tension  Switches. 


A  distinct  feature  of  the  oil  switch  overload  attachment  lies  in 
the  fact  that  the  mechanism  by  which  the  switch  is  manually  closed 
is  so  designed  that  if  it  is  closed  upon  an  overload  condition  such 
that  an   exsessive  amount  of  current  would   flow  when  closing  the 


The  General  Incandescent  Arc  Light  Company  for  the  past  three 
years  has  been  making  a  complete  line  of  high-tension  switching  and 
controlling  apparatus,  in  eight  distinct  types  of  oil  switches  for 
service,  all  the  way  from  2,500  volts  to  25,000  volts,  and  ranging  in 
ampere  capacity  up  to  any  commercial  requirement.  The  apparatus 
is  designed  to  meet  a  great  variety  of  requirements  incident  to 
equipping  modern  central  stations  of  the  largest  size.  The  entire 
high-tension  electrical  controlling  equipment  of  such  plants  as  the 
St.  Paul  Gas  Light  Company,  the  Brooklyn  Edison  Company,  the 
Chicago  Edison  Company  and  a  large  part  of  the  equipment  of  the 
New  York  Edison  Company,  besides  many  other  important  large 
plants  throughout  the  country,  is  of  this  type. 

The  General  Illuminating  Company  has  made  a  specialty  of  auto- 
matically-controlled oil  switches.  For  example,  any  of  the  eight 
types  of  oil  switches  can  be  supplied  with  overload  device,  which 
causes  the  oil  switch  to  open  immediately  in  case  of  an  overload  of 
short  circuit,  or  by  the  interpellation  of  a  time  limit  relay,  the  open- 
ing of  the  switch  can  be  delayed  any  desired  amount  up  to  5  seconds. 
These  switches  can  also  be  supplied  with  reverse  current  relays,  the 
function  of  which  is  to  cause  the  switch  to  open  the  circuit  upon 
the  reversal  of  the  direction  of  the  transmission  of  power.  This  is 
a  very  important  feature,  and  one  that  is  thoroughly  taken  care  of 
in  this  type  of  apparatus. 


KIG.    I. — HIGH-TE.NSION    SWITCH. 

switch,  the  latter  immediately  flies  open,  through  the  instrumentality 
of  the  overload  relays  and  device  opening  the  switch,  irrespective  of 
the  fact  that  the  operator  may  still  have  his  hand  upon  the  closing 
mechanism  at  the  time.  In  other  words,  it  is  impossible  to  hold 
the  oil  switch  closed  against  a  short  circuit  or  overload  condition. 
The    present   tendency    In    design   nil    central    station    apparatus   so 


FIG.  2. — HIGH-TENSION   SWITCH. 

that  it  can  be  controlled  from  a  switch  controlling  board  has  led 
the  same  company  to  provide  any  of  the  oil  switches  with  solenoid 
control,  so  that  they  can  be  installed  at  the  most  convenient  places 
in  the  station,  no  matter  how  remote  from  the  controlling  switch- 
board. Heretofore  this  feature  when  used  has  been  confined  to 
the  main  switches  of  the  station  ;  it  has  been  found,  however,  that 
great  saving  in  the  cost  of  installation,  as   well  as  greater  facility 
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of  oprrulion  is  atlatncd  liy  inukiiig  llir  Miiullcr  »|tparaUu  for  remote 
control.  Tliis  lius  lici'H  uccoinplislud  by  the  snlciunil  upiratinK 
mecluitiiMii  pruvidcil  for  this  piirpo>e,  wliicli  operates  in  u  !>nnilur 
manner  to  the  solenoid  control  of  the  larger  iwitcheii,  but  only  of  u 
smaller  design. 

Another  distinct  feature  of  these  nil  switches  lies  in  the  fact  that 
certain  types  arc  ilrsigned  as  doiiblc-tlirow  switches  in  one  and  the 
same  switch.  It  had  formerly  been  customary  for  stations  to  use 
two  .single-throM'  switches,  arranged  with  an  interlocking  device, 
more  or  less  cruilr,  to  prevent  them  from  h'>th  lieing  tlirnwii  in  ai 
the  same  time.  One  type  of  tiiesc  switches  is  designed  to  npi-rati- 
up  to  15.000  volts,  with  capacities  up  to  300  amp.  in  the  double 
throw   design. 

Fig.  I  herew-'h  shows  a  type  of  switch  which  lias  been  designed  to 
meet  the  mof.  severe  thity  that  could  be  i)laced  upon  the  switch  in  a 
large  central  station  where  enormous  generators  arc  used,  and  where 
the  largest  factor  of  safety  is  necessary.  I"ig.  2  shows  a  switch 
which  has  been  designed  more  especially  for  disconnecting  l)us-bar 
connections,  or  where  smaller  amounts  of  power  arc  to  be  inter- 
rupted in  small  central  stations  or  in  sub-stations. 


The  Musso  Duplex  Typewriting  Wireless  Telegraph. 


The  Musso  Duplex  Typewriting  Wireless  Telegraph  Comijany  has 
recently  been  incorporated  under  the  laws  of  Maine,  with  head- 
quarters in  New  York  City,  Mr.  Giuseppe  Musso  being  president, 
Mr.  James  McCormack  vice-president,  and  Mr.  Robert  E.  Sylvester 
secretary  and  treasurer  of  the  company. 

The  principal  point  of  the  Musso  system  of  wireless  telegraphy  is  in 
the  substitution  of  the  tyiK-writcr  for  the  Morse  instrument,  telegrams 
it  is  said,  being  handled  directly  by  the  typewriter,  the  messages  being 
printed  in  typographical  characters  on  full  page  at  the  receiving  sta- 
tion. As  a  single  electrical  impulse  is  suftkient  to  transmit  each  sign 
or  character,  the  velocity  obtainable  is  under  the  control  of  the  oper- 
ator, so  that  messages  are  transmitted  as  fast  as  the  operator  can  ma- 
nipulate the  keyboard.  The  Musso  apparatus  is  stated  to  operate  ac- 
cording to  the  duple.K  system:  two  stations  only  transmit  and  receive 
messages  simultaneously  on  the  same  instruments  without  inter- 
ference. It  is  stated  that  with  the  Musso  apparatus,  the  operator 
can  isolate  the  station  he  desires  to  communicate  with,  without  in- 
terference with,  or  overhearing  by  other  stations  provided  with  the 
same  apparatus.  It  is  claimed  that  all  operations  of  the  Musso 
apparatus  being  automatic  except  that  of  transmission,  no  skilled 
operator  is  required  at  the  receiving  end  except  when  it  is  used  as  a 
transmitting  station.  The  Musso  system  is  also  stated  to  be  adapt- 
able to  telegraphy  over , wires  as  to  w-ireless  telegraphy. 

,The  above  are  the  claims  made  by  the  company  for  the  Musso 
syj5tem.  As  some  of  the  patents  are  still  pending,  the  company  de- 
clines to  give  at  this  moment  exact  details  concerning  the  system  with 
illustrations  or  diagrams.  The  experimental  work  conducted  by  Mr. 
Musso  in  It^Iy  is  stated  to  have  been  with  the  best  results.  At  present 
a  complete  apparatus,  of  very  simple  design,  is  in  course  of  construc- 
tion in  this  country.  The  inventor  has  communicated  the  following 
infotnjation  on  the  principles  of  his  system : 

The  working  of  the  apparatus  is  based  on  the  synchronous  re- 
volving of  a  wheel  in  each  communicating  station,  and  for  this  pur- 
pose the  Hughes  clockwork  was  first  used.  This  mechanism,  how- 
e^'er,  being  somewhat  complicated,  the  inventor  devised  a  small 
magneto-electric  motor,  and,  by  this  means,  he  obtained  two  ad- 
vantages :  great  reduction  of  the  dimensions  of  the  mechanism,  and 
the  elimination  of  a  correcting  device,  the  motor  being  self-cor- 
recting. 

The  sending  circuit  is  controlled  by  a  keyboard  similar  to  that  of 
a  typewriter,  and  the  receiving  circuit  acts  on  the  levers  of  the 
printing  device.  The  latter  resembles  an  ordinary  typewriter,  oper- 
ated by  electromagnets  inserted  in  a  local  circuit.  The  duplex 
working  of  the  apparatus  is  one  of  the  original  features  of  the 
device,  and  the  means  of  isolating  any  desired  number  of  stations, 
during  transmission,  is  another. 

The  inventor  used,  at  first,  the  disposition  of  the  Slaby-Arco 
system  at  the  sending  and  receiving  stations.  He  soon  found,  how- 
ever, that  the  tapping  coherer  was  almost  useless  for  the  working 
of  his  apparatus,  because  of  its  lack  of  sensibility  both  in  cohering 
and   decohering.      He   then   constructed   a   coherer,   consisting  of  a 


mixture  of  fragments  nf  mugnctilc  and  pure  silver.  Hy  introducing 
this  cnhcrrr  inl<>  a  snU-nnid  inserted  in  scries  with  the  antenna  and 
llie  gruiind  « irr,  In-  ublaimd  .1  mi  v  -.alisfactory  auto  ileinlni  inn 
elTect. 

Aluillui  iinniMiil  li.itiin-  III  l(i<  ''V -uni  is  a  magiuMo  niiii'ipjirinic 
relay,  which  gi\es  an  excellent  mechanical  effect.  It  coiiMsled,  in 
llir  inventor's  experimental  wnrk,  of  a  special  microphone  inserted 
III  the  aerial  circuit  and  controlliiig  a  relay  formed  with  a  combina 
tion  of  un  ordinary  telephone  receiver  and  a  pencil  microphone.  The 
disposition  is  very  simple  and  iis  sensibility  is  of  the  highesi  ilegrec. 
I'Voin  the  slandpoiiil  of  the  acoiisiic  effect,  it  is  excellent  when  used 
as  a  sounder.  In  fad,  the  inventor  obtained  its  excitation  by  simply 
breaking,  at  a  distance  of  jo  ft.,  the  circuit  of  six  dry  batteries,  con- 
nected in  series.  It  must  be  noted  that  he  could  not  lind  ;iny  sen- 
sible difference  in  the  result,  by  connecliiig  or  disconnecting  the 
ground  conductor. 

From  the  study  he  made  on  this  result  obtainetl  by  so  small  a 
wasting  of  energy,  he  f(»und  that  boih  inductive  aiul  static  actions 
take  place,  the  fijrmer  by  means  of  the  two  aerial  wires,  the  latter 
by  the  feeble  discharge  between  the  terminals  of  the  battery  reo- 
phores.  The  above  successful  experiment  ;ilso  convinced  him  that 
the  solution  of  the  problem  for  long-distance  communication  depeiuN 
upon  a  proper  receiving  device  rather  than  iijuin  ilie  indefinite  in- 
creasing of  power  of  the  sending  station. 


Motor  Driven  Press  Rooms. 


A  motor-driven  printing  press  equipment  installed  by  the  Mil- 
waukee Electric  Company  for  Stearns  Brothers  &  Co.,  of  Chicago, 
I)resenls  points  which  possibly  have  not  been  covered  in  similar  in- 
stallations hitherto.  A  printer  very  much  appreciates  the  advantages 
of  speed  regulation,  while  the  fact  that  any  press  can  be  run  on  any 
<iuality  of  paper  without  shifting  belts  and  the  consequent  loss  of 
pressmen's  time;  and  that  he  obtains  so  much  belter  light  and  is 
able  to  keep  his  premises  in  so  much  better  order  without  belts, 
makes  it  of  greater  value  than  can  be  readily  seen  by  the  printer 
unless  he  has  already  tried  it.  The  saving  in  power  is  enough  of 
an  argument  in  a  large  city  to  convince  him  that  it  is  time  to  change 


FIG.    I. — MOTOR-DRIVEX    PRESS. 

his  methods  of  operation  and  put  in  electric  drives.  It  has  been 
found  in  the  plant  herewith  described  that  the  saving  of  power 
will  come  to  fully  25  per  cent,  more  than  was  estimated,  due  to 
their  being  able  to  shut  down  any  number  of  the  presses  if  necessary 
when  "making  them  ready,"  and  not  having  to  run  shafting  while  this 
is  being  done.  It  is  a  well-known  fact  that  sometimes  every  press 
in  the  shop  will  be  shut  down  while  the  forms  are  being  got  ready 
for  work. 

The  speed  regulation  in  this  case  has  been  obtained  by  using  motors 
of  slightly  slower  speed  than  that  of  the  standard  slow^-speed  motors. 
An  example  of  the  regulation  on  one  large  size  Miehle  press  will 
illustrate  the  method.  The  motor  used  on  this  press,  as  shown  in 
Fig.  1,  is  normally  a  5-hp  motor  at  900  r.p.ni..  although  for  this  work 
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it  is  wound  for  4  lip  at  "50  r.p.iii.  Tliis  speed  can  be  increased  20 
per  cent,  by  means  of  field  resistance,  inasmuch  as  the  power  re- 
quired by  tlie  press  is  slightly  more  at  jo  per  ceiu  increased  speed 
than  when  running  at  750  r.p.m. 

The  motors  are  located  under  the  presses — the  pulleys  sticking 
out  through  the  side  frames — and  belted  with  a  short  single  rawiiidc 
belt  to  the  largest  pulley  that  is  permitted  by  the  frame  of  these. 
In  this  particular  instance  the  motor  pulley  is  6{^  in.  in  diameter, 
whereas  that  of  the  press  is  15  in.  The  motor  is  fastened  to  the 
side  frame  of  the  press,  and  rests  on  an  iron  brace,  which  is  fastened 
to  the  motor  base,  but  is  left  free  to  slide  on  the  Hoor  with  the 
former.  As  the  large  presses  are  not  screwed  down,  it  would  not  be 
policy  to  fasten  the  motor  to  the  floor  with  the  press  moving. 

The  motors  are  controlled  by  Cutler-Hammer  reversible  printing 
press  speed  controllers,  as  shown  in  Fig.  2.  The  faces  of  these 
are  mounted  in  the  same  position  that  the  belt-shifting  lever  formerly 
occupied  on  the  press.  The  resistances  for  the  controller  are  screwed 
to  the  inner  side  of  the  side  frame  of  the  press  near  the  fioor  and 
underneath  the  type  bed.  The  field  resistance,  consisting  of  Cutler- 
Hammer  iron-clad  field  rheostats,  is  mounted,  together  with  a  double- 
throw  three-pole  switch,  on  a  piece  of  marbleized  slate,  the  whole 
being  fastened  on  the  under  side  of  the  feedboard  of  the  press. 

The  wiring  from  the  cut-out  cabinet  on  the  side  of  the  room  is 
brought  to  the  press  in  conduit  concealed  in  the  floor,  which  is  run 
up  from  the  end  of  the  press  to  the  switch  located  under  the  feed- 
board,  and  from  there  the  wiring  is  done  in  .iron  conduits,  protecting 
it  from  injury.  Advantage  is  taken  of  the  Chicago  Edison  Com- 
pany's three-wire  circuit,  as  either  no  or  220  volts  can  be  used  on 
the  motor  armature.  With  these  two  voltages  and  the  field  regulator, 
the  speeds  at  which  the  press  usually  runs  are  obtained ;  that  is,  the 
higher  speeds  of  the  press  for  medium  paper  and  the  less  difficult 
work  and  the  lower  speeds  for  extremely  light  paper  and  difficult 
color  work.  It  is  also  possible  to  use  the  armature  resistance,  if 
necessary,  to  obtain  the  intermediate  and  the  extremely  slow  speeds, 
the  latter  being  used  for  adjusting  the  presses. 

With  220  volts  on  the  armature  and  the  field  resistance  in,  20  per 
cent,  increase  in  speed  is  obtained,  which  gives  the  maximum  of  the 
motor  of  900  r.p.m.  With  220  volts  on  the  armature  and  no  field 
resistance  in,  750  r.p.m.  is  had  as  the  normal  speed  of  the  motor, 
which  can  be  decreased  to  50  per  cent,  by  armature  resistance,  giving 
the  lowest  speed  with  the  armature  on  220  volts  of  about  375  r.p.m. 
With  no  volts  on  the  armature  and  all  the  field  resistance  in,  the 
speed  is  390  r.p.m.,  whereas  that  with  no  field  resistance  is  325 
r.p.m.  This  can  be  reduced  to  50  per  cent,  by  armature  resistance, 
giving  as  the  lowest  speed  of  the  motor  163  r.p.m. 

There  arc  ten  points  on  the  armature  controller  (and  two  back-up 
speeds),  so  that  in  all  36  points  of  control  are  had,  from  the  highest 
speed  of  900  r.p.m.  to  the  lowest  of  163  r.p.m.  In  practice  it  is 
found  that  this  is  ample,  and  it  will  be  noticed  that  between  the 
lowest  speed  of  220  volts  and  the  highest  on  no,  the  speeds  lap  some 


FIG.   2. — PRESS  WITH   REVERSIBLE  C0NTROM,EK. 

15  revolutions.  In  practice  this  docs  not  really  happen,  as  the 
lowest  speed  on  220  volts  is  not  on  full  load.  As  a  consequence,  the 
speed  is  not  lower  than  390  r.p.m.  On  the  lowest  speed  also  the 
load  is  so  light  that  this  is  not  less  than  175  r.p.m. 


The  speed  regulation  on  the  job  presses  is  carried  out  in  a  similar 
manner  to  that  on  the  cylinder  presses,  with  the  exception  that  no 
field  resistances  are  used  and  the  controllers  are  not  reversible. 
These  are  equipped  with  J^-hp  motors,  220  and  no  volts  being  used 
on  the  armature,  together  with  a  non-reversible  armature  and  con- 
troller.    The   folding  machine  has  simply  a  50  per  cent,  regulation 


FIG.    3. — MOTOR-DRIVEN    STITCHERS. 

by  the  armature  controller.  The  stitchers  shown  in  Fig.  2,  which  are 
e(iuipped  with  '/^-hp  motors  mounted  above  the  machine  on  brackets 
supported  by  the  former,  are  equipped  with  speed  regulators,  which 
are  found  to  be  quite  a  saving  in  labor,  inasmuch  as  different  weights 
of  stock  can  be  advantageously  worked  with  different  speeds. 

Every  motor  is  equipped  with  paper  pulleys  and  rawhide  belts, 
it  being  found  that  much  greater  power  can  be  transmitted  with 
this  form  of  drive  and  short  centers  than  by  any  other  method; 
gears  not  being  advisable  on  account  of  the  jerky  motion  of  the 
machinery,  the  belts  further  acting  as  a  cushion  between  the  motor 
and  the  press. 


Non-Arcing  Fuses. 


The  McBride  arcless  fuse,  illustrated  herewith,  is  intended  and 
adapted  for  use  on  every  possible  fuse-link  connection.  This  brings 
it  into  use  wherever  an  old-style  link  cut-out  is  in  service,  and  applies 
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FIG.    I. — FUSE  (full    size). 


to  the  Sawyer-Man  style  of  cut-out,  Edison  link  cut-out,  panel  board, 
switches,  plug  cut-outs,  etc.  The  illustration  shows  a  fuse  in  full 
size.  The  fuse  consists  of  a  cartridge,  extending  from  each  end  of 
which  is  a  copper  wire  sufficiently  long  to  fit  any   link  connection. 


FIG.    2. — FUSE. 


These  fuses  are  made  for  125  volts,  and  250  volts,  with  capacities 
from  3  to  30  amp.  The  McBride  arcless  fuse  is  made  to  meet  the 
requirements  of  the  fire  underwriters,  and  is  handled  exclusively  by 
the  Electric  Appliance  Company,  Chicago. 
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Dcvclopmcnc  of  lilcctric  Mcuiiny. 

The  activity  in  clcclric  hrnting  is  trstitiril  in  l>y  the  trcnundDiiii 
incrriisr  that  hns  taki'ii  piiu-c  in  the  t-ln-lric  hciitniK  liranch  of  the 
(lulil  Car  IleathiK  iV  I.ikIiUdk  fiiinpany,  of  N'l-w  N'ork  City.  llnriiiK 
the  past  three  niunths,  tlie  nuniluT  of  cars  and  locomotives  for  which 
urders  for  steam  and  electric  C(|nipmcnt  has  been  received,  has  l)een 
Nery  KrotifvinK.  .A  few  of  Ihe  orders  recently  lakin  liy  the  (iold  Co. 
lor  car,  locomotive  and  electric  car  liealniK  eijuipmcnt,  are  as  follows: 
Canailian  I'acific,  Jtx>  e(|uipments;  Itrooklyn  lleiKhls  Railro,'id,  340; 
Missonri  Pacilic,  IJ5;  Wabash,  105;  ICrie,  loj;  New  York,  New 
ll;iven  iS:  Hartford,  loi  ;  Massachusetts  l-llcctric  Companies,  100; 
.Metropolitan  Street  Railway,  iixi ;  Somhern,  79;  Louisville  Railway. 
75;  Central  RailroatI  Company  of  New  Jersey,  58;  New  \ork  Central 
\-  Hudson  River  Railroad,  45;  New  Orleans  &  North  ICastern,  40; 
Hosion  &  .Mliany,  ,17:  Cincinnati,  Cleveland,  Chicago  &  St.  Louis,  j6; 
Denver  &  Rio  (irande,  J5 ;  Chicago  &  ICastern  Illinois,  32;  Western 
.Maryland,  .M  ;  South  Side  I'"lcvatcd,  20;  Scranlon  Railw.iy,  15;  Nash- 
ville, Chattanooga  &  St.  Louis,  21 ;  Minneapolis,  St.  Paul  &  S.  S. 
^L,  2j;  Cincinnati,  ILimilton  &  Dayton.  12:  Texas  &  Pacific,  24; 
(leorgia  Railroad,  4:  I.;ike  Shore  &  Michigan  Souihern,  15;  Hoston 
&  ^hlinc,  28;  New^  York,  Ontario  &  Western,  14;  Delaware,  Lack- 
awanna &  Western,  25 ;  Chesapeake  &  Ohio,  5 ;  .Xtlanta  &  West 
Point,  6;  Central  of  Georgia.  14:  .Mabama  Great  Southern,  4;  Cin- 
cinnati, New  Orleans  &  Texas  Pacific,  14:  Vickshurg.  Shreveport  & 
Pacific.  8;  .Mabama  &  Vicksburg,  6;  Mobile  &  Oiiio,  15;  Louisville 
&  Nashville.  3. 

.\s  a  matter  of  fact,  during  the  short  period  iiuiitioiicd  the  com- 
pany has  sold  nearly  4.000  sets  of  its  heating  e(|uipmoiit  in  the  United 
States  alone.  During  the  past  month  an  order  has  also  been  received 
for  the  shipment  of  several  thousand  sets  of  its  specialties  abroad. 

The  nnfilled  contracts  on  the  books  of  the  Gold  Company  at  the 
present  time  are  larger  than  ever  beiore  in  its  history.  At  the  last 
meeting  of  directors,  the  regular  quarterly  dividend  of  2  per  cent., 
together  with  an  e.xtra  dividend  of  g  per  cent.,  was  declared. 


A  Metal  Saw  Table. 


The  Acme  metal  saw  table,  shown  herewith,  is  the  invention  of 
F.  D.  Hazelton  and  is  being  put  on  the  market  by  Hazclton  &  Donald, 
of  Philadelphia.  It  is  the  result  of  the  inventor's  own  needs  while 
in  the  electrical  business  and  is  designed  more  especially  for  cutting 
sheet,  rod  and  tube  brass,  fibre,  hard  rubber,  printer's  furniture  and 
electrotype  plates.  It  is  almost  indispensable  to  instrument  makers 
and  electrical  manufacturers,  being  particularly  handy  for  knife 
switchboard  work.    The  m.-icliino  nccnpio«  a  flnor  'ipace  of  but  18  x  24 


lililiinK  •'>*)y  width  up  to  u  inches.  The  croiis-cul  gauge  will  HwinK 
either  way  lo  any  practical  angle.  .An  improved  device  is  provided 
for  holding  the  urUjr  from  turning  while  attaching  or  removing  the 
sawn.  .\  removable  throat  plate  allows  the  use  of  wood  cutting 
saws  up  to  (1  inches  in  diameter.  The  saw  is  now  in  use  by  such 
p'lilile  as  Warner  &  Swascy,  Stanley  llleclric  ManufaciuriiiK  Com- 
I'any,  St.  Louis  Transit  Company  and  many  others,  aliliotigh  it  has 
been  only  a  short  time  on  the  market.  The  Garvin  Machine  Com- 
p,iny  handle  New    ^'ork  business  in  connection  with  this  specialty. 


Attachment  lor  Drill  (Iritiders. 


Tlie  apjiaraliis  herewith  illustrated  is  a  grinding  attachment  de- 
signed by  the  Wilmarlh  &  Morman  Company,  of  Grand  Rapids, 
Mich.,  for  their  New  Yankee  drill  grinders.  The  arrangement  is 
similar  to  that  used  in  the  now  f:iiniliar  disc  grinders,  and  consists 
of  a  table  and  its  supports,  capable  of  oscillating  on  a  stud,  and 
ccjunterbalanced  lo  keep  it  right  side  up.  Two  tables  are  furnished : 
a  flat  one  with  a  ridge  at  one  side  to  square  work  'jp  against  and  a  V- 
sliaped  table  for  round  and  similar  work.  These  tables  are  rpiickly 
interchangeable  without  the  use  of  a  wrench  and  are  adjustable  for 
angle  in  all  directions  as  well  as  up  and  down.  Cutters,  chasers, 
punches,  dies,  gibs,  nuts,  keys  and  a  multitude  of  small  parts  that 
would  otherwise  be  planed,  milled  or  filed  may  readily  be  ground 
thereon. 

A  collar,  adjustable  on  the  stud,  limits  the  movement  of  the  table 
toward  the  wheel  and  a  shield  covering  these  parts  keeps  them  free 


DRILL    GRINDER    ATTACHMENT. 

from  grinder  dust.  A  cupped  wheel  is  used  and  as  the  work  is 
moved  clear  across  its  face  there  is  no  tendency  for  it  to  wear  out 
of  true  or  groove,  so  that  an  emery  paper-faced  steel  disc  would  have 
no  advantages  over  an  emery  wheel  in  this  respect,  besides  that  the 
emery  paper  and  the  time  required  to  cement  it  on  would  cost  more 
than  the  same  amount  of  abrasive  in  a  cupped  wheel.  It  should  be 
noticed  that  when  the  wheel  has  been  worked  back  to  the  web  a 
plain  wheel  remains,  which  may  then  be  used  up  elsewhere. 

A  further  factor  in  causing  the  adoption  of  a  cupped  wheel  rather 
than  a  disc  is  that  the  presence  of  the  drill  grinder  wheel  (and  these 
wheels  run  slower  than  regular  wheels)  would  prevent  a  disc  being 
run  at  the  high  rate  of  speed  at  which  it  is  most  efficient,  unless  it 
be  made  abnormally  large. 

The  makers  are  prepared  to  furnish  this  attachment  on  a  column 
without  the  drill  grinder,  but  with  a  plain  wheel  and  rest  or  surface 
grinder  instead.  This  is  intended  for  shops  already  equipped  with 
drill  grinders. 


METAL  SAW  TABLE. 

inches,  is  constructed  wholly  of  metal,  and  is  self  contained.  One 
important  feature  is  that  the  saw  arbor  is  but  one  inch  below  the 
surface  of  the  saw  table,  thus  permitting  the  use  of  saws  of  small 
diameter  and  consequently  obtaining  the  greatest  power  and  ac- 
curacy. The  table  swings  entirely  open  and  may  be  set  to  saw  to 
any   desired   depth,   while   the   slitting   gauge   may   be   adjusted   for 


Index  Head  for  Universal   Milling  Machines. 


The  illustrations  herewith  show  a  new  universal  indexing  and 
dividing  head  for  universal  milling  machines.  It  is  arranged  for 
making  all  divisions  up  to  and  including  360.  Some  of  the  details 
are  entirely  new,  particularly  the  method  of  taking  up  wear  between 
worm  and  worm  wheel,  and  the  arrangement  for  clamping  the  swivel 
block  at   an  angle.     Angular  settings  of  the  work  spindle  can  be 
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ir.ade  5°  below  the  horizontal  to  50°  beyond  the  pcrpcndicul.-ir  when 
geared  Id  universal  machines.  When  fitted  to  plain  machines,  it 
may  be  swivcled  tlirongh  a  complete  circle  if  the  front  index  plate 
is  removed. 

The  worm  and  worm  wheel  may  be  thrown  out  of  mesh  for  any 
position  of  the  work  spindle  by  turning  the  T-bolt  through  half  a 
turn,  and  this  is  accomplished  without  removing  any  parts,  slacking 
up  any  locknuts,  or  disturbing  any  adjustments  whatever.  The 
motion  of  the  T-bolt  is  positive  and  it  comes  to  a  dead  stop.  The 
end  of  this  T-bolt  engages  a  slide  attached  to  the  worm  casing, 
which  slide  is  free  to  move  endwise.  The  worm  casing  itself  being 
confined  between  the  walls  of  the  swivel  block,  can  only  move  in  a 


Exhibits  at  the  Chicago  Telephone  Convention. 


FIG.  I. — INDEX  HEAD  FOR  MILLING  MACHINES. 

vertical  direction.  The  slide  takes  the  horizontal  motion  of  the 
eccentric  end  of  the  T-bolt.  From  this  it  will  be  seen  that  the  worm 
mo\-es  away  from,  or  toward  the  worm  wheel  in  a  plane  perpen- 
dicular to  the  axis  of  the  worm  wheel.  Compensation  for  wear  be- 
tween these  members  is  obtained  by  adjusting  the  screws  which 
attach  the  slide  holder  to  the  worm  casing. 

The  method  of  clamping  the  swivel  block  is  rather  novel,  and  de- 
serves attention  because  of  its  extreme  simplicity.  The  swivel  block 
has  large  trunnions  and  is  firmly  secured  in  any  position  by  means 
of  the  clamping  straps  shown,  which  are  made  to  grip  the  trunnions 
by  tightening  two  cap  screws.  These  trunnion  bearings  have  an  arc 
of  contact  of  360°,  are  always  fully  protected,  no  part  of  them 
being  exposed  at  any  time,  no  matter  at  what  angle  the  spindle  is 
set.  The  entire  mechanism  is  symmetrical  in  design  and  is  very 
rigid  in  its  construction.  There  are  no  openings  to  the  inside  and 
all  gears  on  the  outside  are  completely  covered  and  protected  from 
dirt,  at  the  same  time  insuring  safety  to  the  operator. 

The  worm  wheel  is  larger  in  diameter  than  is  usual  on  mechanisms 
of  this  sort.     Instead  of  the  usual  single  notch  on  the  inde.x  plate 


FIG.    2. — INDEX    HEAD   FOR    MILLING    MACHINLS. 

for  locking,  there  is  a  series  of  small  notches  milled  on  the  edge  of 
the  plate,  which  permit  of  moving  the  plate  a  very  small  amount, 
which  is  very  often  convenient  when  adjusting  work  to  the  cutter. 
The  work  spindle  is  provided  for  adjustment  to  compensate  for 
wear,  and  it  is  provided  with  a  clamping  device,  by  means  of  which 
it  can  be  firmly  locked  during  cutting  operations  without  disturbing 
the  accuracy  of  the  spacing.  The  tail  stock  shown  has  the  usual 
elevating  center.  It  may  be  set  at  any  angle  up  to  10°  above  or 
below  horizontal  to  bring  the  centers  in  line  with  the  center  of  the 
work  when  milling  taper  reamers  or  similar  work.  This  dividing 
head  is  made  in  three  sizes — 10,  12  and  14-in.  swing.  It  is  made  by 
the  Cincinnati  Milling  Machine  Company,  Cincinnati,  Ohio. 


Below  are  given  some  notes  on  the  exhibits  at  the  Chicago  con- 
vention of  the  National  Independent  Telephone  Association  last 
week : 

The  Varley  Dii-lex  Magnet  Company,  of  Chicago,  was  repre- 
sented by  C.  L.  Hibbard. 

Ernest  A.  Paradis  was  present  in  the  interests  of  the  W.  Y. 
Xagle  Electric  Company,  of  Toledo. 

Frank  G.  Ion.s,  of  Chicago,  represented  the  American  Electric 
Fuse  Company. 

Bissell.  The  telephone  products  of  the  F.  Bissell  Company,  of 
Toledo,  were  described  by  W.  S.  Bissell  and  C.  M.  Hamilton. 

George  VV.  Conovek.  135  Adams  Street,  Chicago,  who  makes  a 
business  of  purchasing  and  forwarding  telephone  and  electric  rail- 
way material,  made  favorable  arrangements  with  a  number  of 
delegates. 

E.  J.  NoBLETT,  president  of  the  E.  J.  Noblett  Company,  of  Chi- 
cago, producer  of  cross  arms,  pins,  brackets,  cable,  tool  boxes  and 
special  cabinet  work  was  present.  It  was  hardly  necessary  for  the 
company  to  have  an  exhibit,  since  its  cabinet  work  is  apparent  in 
the  output  of  many  of  the  manufacturers  of  telephones  in  this 
country. 

The  Willi.vms  Electric  Company,  of  Cleveland,  was  represented 
by  Mr.  R.  Williams.     He  showed  a  new  transmitter. 

The  Frank  B.  Cook  Company,  of  Chicago,  showed  several  new 
devices  recently  brought  out,  including  a  subscriber's  station  pro- 
tector, with  and  without  a  soldered  heat  coil :  a  new  desk  bracket, 
a  new  universal  guy  clamp,  and  a  new  tubular  fuse  and  carbon  ar- 
rester for  pole  terminals.  The  tubular  fuse  is  snapped  in  position 
instead  of  being  screwed  in.  A  new  distributing  board  and  pro- 
tectors with  several  new  features  was  shown ;  also  a  new  test  con- 
nection for  copper  or  galvanized  wire.  F.  B.  Cook,  J.  A.  Cook, 
J.  T.  Thompkins  and  C.  E.  White  were  present. 

Elliott  &  Hatch  Book  Typewriter  Company,  of  Cleveland,  ex- 
hibited the  Fisher  and  Elliott  billing  machines,  which  are  being 
used  by  the  New  York  Telephone  Company  and  several  other  large 
telephone  companies  for  preparing  monthly  statements  of  toll 
charges,  installation  order  forms,  pay  rolls  and  other  typewriter 
work.     B.  M.  Loche  was  present. 

The  National  Telephone  Supply  Company,  of  Cleveland, 
which  has  recently  entered  the  field  with  a  metal  hanger  for  tele- 
phone cables,  was  represented  by  Fred  P.  Auxer.  The  device  is 
leverage  tightening  and  is  adjustable  to  any  size  of  cable.  It  is 
made  of  zinc  and  wire,  and  is  strong  and  inexpensive. 

Hubbard  &  Company,  of  Pittsburg,  manufacturers'  agents  for 
pole  material  and  shovels,  were  represented  by  C.  Seyler. 

The  Willi  a  MS- Abbott  Electric  Company,  of  Cleveland,  exhib- 
ited a  comprehensive  line  of  its  telephone  material.  L.  Sands  was 
present. 

The  American  Electric  Telephone  Comp.vny  held  open  house 
at  its  immense  factory  and  many  of  the  delegates  took  advantage 
of  the  opportunity  of  thoroughly  inspecting  the  company's  com- 
plete line  of  standard  apparatus.  J.  G.  Ihmsen,  P.  C.  Burns,  John 
H.  Reid  and  other  representatives  attended  the  convention.  Mr. 
Ihmsen  was  chairman  of  the  committee  on  local  arrangements  and 
was  active  in  the  proceedings  of  the  convention. 

The  Valentine-Clark  Company,  of  Chicago,  showed  sections  of 
cedar  poles  and  a  number  of  photographs  of  its  lumber  camps.  The 
company  is  particularly  strong  on  cedar  poles.  E.  L.  Clark,  F.  L. 
McGillen  and  E.  H.  Valentine  were  present. 

The  Gordon  Battery  Company,  of  New  York,  displayed  a  com- 
plete line  of  its  well-known  and  reliable  Gordon  cells.  W.  C. 
Banks,  electrician,  and  E.  L.  Deems,  the  Chicago  representative,  were 
in  charge. 

The  Sterling  Electric  Company,  of  Lafayette,  Ind.,  was  too  busy 
with  a  large  number  of  contracts  to  arrange  an  exhibit.  F.  B. 
Rochtke,  H.  E.  Doolittle  and  Evan  Shelby  were  present.  The 
Sterling  company  is  now  equipping  an  e.xchange  at  Springfield, 
Ohio,  with  2,500  drops  installed,  and  a  board  at  Fremont,  Ohio,  with 
1,400  drops,  also  a  number  of  smaller  exchanges  ranging  from  800 
to  1,000.  The  Toledo  exchange,  having  an  initial  capacity  of  12,000, 
is  now  being  enlarged  by  the  installation  of  a  section  of  2,000  drops. 
This  is  the  largest  exchange  built  by  this  company,  and  it  is  giving 
unusual  satisfaction.  A  number  of  photographs  of  the  Toledo 
exchange  were  displayed. 
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The  Nkw  Haven  Novki.vy  Machine  CoMrANV,  of  New  llavcii, 
Conn.,  sliowrd  its  wrll-kmiwii  splicing  slccvr<t  und  pot  heads.  A 
new  nictliod  of  aUai'hiuK  the  spluinK  sleeve  to  cable  lernnnals  wait 
explanied  by  11.  C  'riK>nip.M>M. 

The  Chkaoo  'I'tLEnioNK  Si'itlv  Co.mi'anv,  of  Elkhaii,  Ind., 
showed  u  new  Hell  type  express  board.  Ci.  A.  Hriggs,  president ; 
11  C  Randall,  secrctaiy,  and  S.  A.  Duvall,  engineer,  were  in  at- 
tendance. 

TlIK  MoNAKCIl  Telki'IIonk  Mani'kaitukinc  CoMi'ANV,  of  Chicago, 
exhibited  its  line  of  telephone  apparatus.  S.  Clinton,  Waller  11. 
'I'rinnner  and  K.  E.  Vaxley  were  present. 

L.  W.  Si  ANTON,  of  Cleveland,  the  well-known  eiiKineering  expert, 
was,  as  usnal,  an  active  figure  in  the  convention  proceedings. 

J.  L.  Putnam  represented  the  Clark  Autonintic  Switchboard  Com- 
pany, of  Providence,  R.  I. 

11.  II.  Hii-WKi.L  represented  the  Uipwell  Manufacturing  Company, 
of  Allegheny,  Pa.  The  company's  line  of  tele|)hones  and  switch- 
boards were  displayed  at  its  Chicago  sales  ofiice,  08  West  Jackson 
Ponlevard. 

The  Ali.k.n-Hi'ssey  Company,  of  Chicago,  displayed  a  line  of 
interior  telephones,  inlercomnnmicating  systems,  hotel  systems  and 
the  Duplex  desk  telephone  bracket.  A.  R.  Husscy,  president  and 
J.  A.  Moland,  secretary-treasurer,  were  present. 

R.  D.  McOuAT,  the  Indianapolis  jobber,  was  represented  by 
Oscar  M.  Carman. 

J.  A.  Maso.v  represented  the  Central  lileclric  Company,  of  Chi- 
cago, in  the  interests  of  its  line  of  electrical  supplies. 

The  Eukeka  Electric  Company,  of  Chicago,  had  a  very  com- 
plete exhibit  of  telephone  apparatus  and  featured  a  new  ring-down 
Bell  type  board  which  showed  very  fine  workmanship  in  all  parts. 
Among  other  recent  productions  was  a  new  express  type  lamp  line 
monitor  board,  a  new  type  of  key,  new  self-restoring  drop,  and  a 
new  central  energy  target.  A  very  handsome  catalogue  designated 
as  No.  23,  was  distributed  by  Messrs.  H.  J.  Kusei,  D.  L.  Caumann, 
P.  J.  Dedrickson,  Paul  Gardner,  V.  H.  Messenger,  H.  L.  Mehrin, 
H.  H.  Hansen  and  P.  J.  Kusel. 

Francis  Biedler  &  Co.mpany,  of  Chicago,  showed  sections  of  cedar 
poles. 

Natioxal  Carbon  Company. — The  well-know-n  standard  line  of 
batteries  and  carbon  material  of  all  kinds,  produced  by  the  National 
Carbon  Company,  of  Cleveland,  was  explained  by  Mark  MofTett, 
of  Cleveland;  F.  H.  Murrey,  general  representative,  and  Burt 
Ward,  Chicago  representative.  A  carbon  pocket  piece  souvenir  was 
much  sought  after. 

The  Central  Telephone  &  Electric  Company,  of  St.  Louis,  was 
represented  by  J.  W.  Cummings,  president.  The  articles  featured 
were  the  Central  porcelain  fuse  box.  Bicker's  protectors,  with 
central  patent  fuse,  and  the  Bicker  cable  terminal  head.  This  com- 
pany is  the  only  manufacturer  of  telephone  material  in  the  St.  Louis 
district  and  its  goods  are  attracting  widespread  attention  among  the 
independents. 

The  ^Lvltby  Lumber  Company,  of  Bay  City,  Mich.,  whose  poles 
are  used  by  telephone  people  all  over  the  country,  was  represented 
by  L  A.  ^laltby.  A  large  number  of  photographs  of  lumber  camp 
scenes  constituted  the  exhibit. 

LiNDSLEY  Bros.  Company. — George  L.  Lindsley  and  J.  A.  Xavarre, 
of  Chicago,  and  E.  A.  Lindsley,  of  Idaho,  represented  the  Lindsley 
Bros.  Company,  of  Chicago,  and  Spokane.  The  company  is  a  very 
large  producer  of  telephone  poles. 

The  Illinois  Electric  Co.mpanv,  of  Chicago,  manufacturerers' 
agent  for  a  number  of  leading  lines,  was  represented  by  C.  W. 
Bacon,  C.  J.  Litscher,  L.  K.  Gushing,  F.  E.  Healy,  T.  A.  Brooke  and 
Carl  Keith. 

G.  H.  Miller,  of  the  Miller  Anchor  Company,  of  Norwalk,  Ohio, 
showed  the  Miller  anchor  and  auger  used  in  anchoring  guy  wires. 
The  anchor  is  designed  for  use  in  both  earth  and  rock,  and  appears 
to  be  a  simple  and  reliable  device  for  the  work. 

The  W.  J.  Barr  Company,  of  Cleveland,  showed  several  new  styles 
of  telephone  arms.  Mr.  Barr  supplies  arms  to  nearly  all  the  leading 
telephone  manufacturers  of  the  country,  and  is  working  up  quite 
an  extensive  foreign  business. 

The  Standard  Underground  Cable  Company,  of  Pittsburg,  whose 
products  are  too  well  known  to  require  detailing  at  this  time,  showed 
a  number  of  sections  of  rubber  and  paper-insulated  lead-covered 
cables.  J.  R.  Wiley,  western  manager;  W.  M.  Wiley  and  F.  S. 
Viele,  of  Pittsburg,  were  present. 


liiK  Ckawforilsvu-lk  Wikk.  &  Naii.  Company,  of  Crawfordsvillc, 
liid,  had  an  exhibit  of  telegraph  and  trlcphcjne  wire.  Richard  R. 
Schwnl/er  was  present. 

'I'liK  ('amnhv  ilKoriiKK.s  Company,  u(  Chicago,  presented  the 
merits  of  their  cedar  poles. 

Thk  Strom iiKKiiCAKLsoN  TKiia-iioNE  Manukactuhinc  Company, 
of  Chicago,  made  no  display,  but  many  of  the  delegates  were  enter- 
tained at  the  ciiiiipaiiy's  factory.  Aiidrov  Carlson,  II.  I).  Eddy, 
L.  n.  Jackman,  C.  W.  Stciger,  Eugene  L.  Browne,  F.  L.  Martin, 
E.  C.  Lewis  and  George  H.  l*"istcr  represented  the  company's  in- 
terests at  the  convention.  The  gentlein:in  last  named  has  recently 
become  Ohio  reiiresentalive,  with  liead(|iiarters  at  Columbus,  taking 
the  place  of  E.  C.  Lewis,  who  goes  to  the  home  oflice. 

Automatic  Electric  Company. — Among  the  entertainments,  one 
of  the  most  attractive  was  that  of  the  .Automatic  ICIcctric  Company, 
of  Chicago,  which  took  a  large  automobile  party  to  inspect  the 
tunnel  and  exchange  being  built  for  the  Illinois  Telephone  &  Tele- 
graph Comi)any.  As  is  generally  known,  this  will  be  the  largest 
automatic  exchange  ever  attemi>ted  in  this  country.  The  Automatic 
Company  is  meeting  with  marked  success  in  introducing  its  new  de- 
parture. Its  first  large  exchange  has  just  been  installed  at  Dayton, 
and  2,000  lines  arc  now  in  operation.  The  company  made  no  display 
at  the  convention,  but  its  re|)rescntatives  were  much  in  evidence, 
among  them  being  General  Manager  II.  D.  Critchfield,  Sanford 
Harris,  J.  T.  Crook,  J.  C.  Caldwell,  M.  A.  Edson,  and  F.  H. 
Wheeler. 

William  J.  Murdoch,  Chelsea,  Mass.,  displayed  his  line  of  tele- 
phone instruments.  One  of  the  most  unique  souvenirs,  which  was 
visible  everywhere,  was  a  section  of  telephone  transmitter,  which 
was  distributed  by  Mr.  Murdoch. 

The  North  Electric  Company,  of  Cleveland,  occupied  two  par- 
lors ;  and  while  the  company  displayed  none  of  its  larger  apparatus, 
the  exhibit  was  quite  unique.  It  consisted  largely  of  very  large  and 
fine  photographs  of  various  views  of  a  number  of  exchanges  which 
the  company  has  recently  installed.  The  views  brought  out  in  the 
best  possible  manner  the  features  of  this  company's  up-to-date  line 
of  apparatus.  C.  H.  North,  president;  L.  G.  Bowman  and  F.  F. 
Sapp,  entertained.  Arranged  on  tables  were  a  line  of  small  parts, 
in  which  a  new  transmitter  of  the  solid-back  type  was  featured. 

The  Swedish-American  Telephone  Company,  of  Chicago,  oper- 
ated automobiles  at  regular  intervals  to  and  from  its  factory,  where 
its  large  line  of  telephones  and  materials  was  displayed  to  best  ad- 
vantage. The  company  had  a  parlor  and  a  very  handsome  art  sou- 
venir catalogue  w-as  distributed.  E.  B.  Overshimer,  A.  V.  Overi- 
shimer,  C.  H.  Macklin,  J.  A.  Russell  and  A.  E.  Dobbs  visited  the 
convention  hall. 

Millard  Hopkins,  vice-president  of  the  A.  P.  Hopkins  Company, 
of  Escanaba,  Mich.,  presented  its  line  of  telephone  poles. 

The  Jones  Perpetual  Ledger  Company,  represented  by  Oscar  L. 
Gagg,  presented  its  perpetual  ledger,  a  practical  device  which  is 
being  used  in  the  accounting  departments  of  a  number  of  telephone 
companies. 

B.\ker  &  Company-,  New  York,  displayed  a  large  assortment  of 
platinum  rivets  for  contact  work  on  telephone  and  electrical  ap- 
paratus. A  new  form  of  rivet  was  shown  for  the  first  time.  J.  J. 
Lowthian  represented  the  company  and  distributed  some  useful 
souvenirs. 

Turner  Brass  Works. — The  parlor  occupied  by  the  Turner  Brass 
Works,  of  Chicago,  was  a  noted  headquarters  for  attractive  souvenirs. 
The  company  displayed  a  line  of  its  hand  torches,  metal  appliances 
and  other  brass  goods  used  by  telephone  people.  A  feature  was 
made  of  a  new-  automatic  alcohol  blow  lamp  which  uses  alcohol 
vapor.  It  is  capable  of  a  high  degree  of  adjustment,  and  gives  a 
fine  needle  flame  at  all  times.  It  is  fitted  with  a  universal  swivel, 
that  the  flame  may  be  turned  in  any  position.  F.  C.  Binkley,  Thomas 
Ferris,  Paul  Plenderson  and  A.  W.  Straight  were  present  in  the  in- 
terests of  the  concern. 

J.  G.  Warner,  representing  the  Warner  Electric  Company,  of 
Muncie,  Ind.,  distributed  literature  explaining  the  features  of  the 
^\'arner  Standard  pole  changer,  the  Warner  generator  and  the  War- 
ner dry  battery  outfit,  which  are  known  to  all  telephone  operators.  It 
is  claimed  these  devices  are  used  by  more  than  4,000  telephone  ex- 
changes in  the  country. 

The  Crescent  Company,  of  Chicago,  showed  samples  of  its  sol- 
dering outfits  with  the  exhibits  of  the  Illinois  Electric  Company.  J. 
H.  McGill  explained  the  good  points  of  the  product 
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Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Time  money  was  offered 
with  some  liberality,  and  the  demand  was  chiefly  for  the  renewal  of 
maturing  obligations.  The  closing  rates  were  4  per  cent,  for  60  to 
90  days,  and  4M@5K>  P<-'r  cent.,  for  four,  six  and  seven  months.  Specu- 
lation on  the  stock  market  was  at  a  low  ebb,  all  of  the  transactions, 
which  were  the  result  of  professional  operations,  being  about  the 
smallest  of  the  year.  One  of  the  developments  of  the  week  was  a 
decline  in  the  securities  of  the  International  Mercantile  Marine  Com- 
pany. The  troubles  of  the  United  States  Shipbuilding  Company,  to- 
gether with  the  friction  and  litigation  which  attended  the  effort 
to  reorganize  it,  evidently  had  an  adverse  effect  on  sentiment.  The 
general  list,  however,  was  rather  dull,  and  apart  from  a  few  securities, 
there  were  no  movements  of  any  decided  importance.  Very  little  of 
interest  occurred  in  connection  with  the  traction  and  industrial 
stocks.  The  chief  activity  in  the  latter  was  in  the  5  per  cent  bonds 
of  the  United  States  Steel  Corporation,  which  slowed  down  to  8ij4  on 
offerings  supposed  to  have  come  from  inside  interests.  Brooklyn 
Rapid  Transit  closed  at  56,  after  touching  545^,  the  closing  quotation 
representing  a  net  loss  of  I  point  since  last  week.  Metropolitan  Street 
Railway  closed  at  122,  ex-div.,  this  being  ^  point  loss.  General 
Electric  made  a  net  gain  of  i^  points,  closing  at  the  highest  figure 
of  the  week,  namely,  179,  the  lowest  being  1765/2.  Western  Union 
was  a  little  stronger  and  made  a  net  gain  of  Yi  point,  closing  at  84>4. 
American  Telephone  &  Telegraph  closed  at  142,  which  was  the  rul- 
ing figure  throughout  the  week,  being  a  loss  of  %  point  since  last 
week's  quotation.     Following  are  the  closing  quotations  of  June  30. 


NEW  YORK. 


Jime23,  .June  30 


June  23 .  June  30 


American  Tel.  &  Cable 80  80  General  Electric 177>4      139 


American  Tel.  &  Tel Ul  134 

American  Dist.  Tel 27  30 

Brooklrn  Rapid  Transit    . .  5.5?i  57^ 

Commercial  Cable 162 

Electric  Boat 17  17 

Electric  Boat  pfd 40  40 

Hectric  Lead  Reduction. .  .  IM  1 

Electric  Vehicle 7  8>i 

Electric  Vehicle  pf d 13^  13 


Hudson  River  Tel. ..... 

Metropolitan  St.  Ry 124  12.1i4 

N.  E.  Elec.  Veh.  Tms 

N.  Y.&N.  J.  Tel 112 

N.Y.  E.  v.  T.  Co 5  5« 

Tel.&  Tel.  Co.  Am 

Western  Union  Tel 83^  85 

Westinghouse  com 188  190 

Westinghouse  pfd 188  190 


BOSTON. 


June  23.  June :» 

American  Tel.  &  Tel   141H       134^4 

Cumberland  Telephone 

Edison  Elec.  lUum 

General  Electric 

Western  Tel.  &  Tel 12  12 


June  2"; .  June  30 
Western  Tel.  &  Tel.  pfd.. . .      i)0  90 

Mexican  Telephone V*i  154 

New  Eiigland  Telephone...  128ii       125>4 

Westinghouse 93 

Westinghouse  pfd 93 


PHILADELPHIA. 


June  23.  June  30 

American  Railways 45 

Elec.  Storage  Battery  .     . . .    «3  60 

Ele«.  Storage  Battery  pfd ...  60 

Elec.  Co.  of  America m  ^% 


June  23.  .June  30 

Phila.  Traction 96^         95?i 

Phila.  Electric  OS*  6!4 

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


CHICAGO. 


June  23.  June  30 

National  Carbon  pfd 94  93 

Northwest  Elev.  com 

Union  Traction  3K  3>s 

Union  Traction  pfd 30  30 


June  23    June  30 

Central  Union  Tel 

Chicago  Edison 150  160 

Chicago  City  Ry 197H.       190 

Chicago  Tel.  Co 12.5 

National  Carbon .     2;»  22 

•Asked. 


BELL  TELEPHONE  FINANCES.— It  is  stated  from  Boston 
that  the  issue  of  $21,943,200  new  stock  by  the  American  Telephone 
&  Telegraph  Company  will  increase  the  amount  of  stock  outstanding 
to  $131,628,200,  and  the  annual  dividend  requirements  after  July, 
1904,  when  the  new  stock  carries  dividends,  to  $9,872,115.  The 
present  year's  requirements  amount  to  $8,226,375.  In  the  year  end- 
ing December  31,  1902,  the  net  earnings  reported  by  the  company, 
consisting  of  dividends  received  from  the  sub-companies,  rental  of 
instruments,  and  earnings  from  long  distance  traffic,  was  $7,835,272. 
This  was  after  the  payment  of  interest  and  taxes.  The  amount  is 
$400,000  less  than  the  present  year's  dividend  requirements,  and 
$2,000,000  less  than  the  requirements  after  July,  1904.  The  dividends 
received  from  the  sub-companies  are  almost  equal  to  the  dividends 
the  parent  company  pays  on  its  own  stock.  The  following  table 
shows  the  record  of  dividends  received  from  the  sub-companies,  and 
the  dividends  paid  on  the  parent  company's  stock,  for  the  past  five 
years : 

Div.  rec'd  from  Div.  paid  by 

sub-Co. 's.  parent  Co. 

1898     $3,239,406  $3,882,945 

1899    3,809.504  3,882,945 

1900    3.846,821  4,078,601 

1901     4.988,207  5,050,023 

i9"-2    6.023.523  6,584,403 


Thus,  the  dividends  received  from  the  sub-companies  increase 
about  as  fast  as  the  dividend  requirement  of  the  parent  company. 
Judging  from  the  current  rate  of  increase  in  output  of  instruments 
— over  half  a  million  a  year — there  is  every  reason  to  believe  that 
the  earnings  of  the  sub-companies,  and  cons'equently  the  dividends 
paid  to  the  parent  company,  will  continue  to  keep  pace  with  the 
latter's  dividend   requirements. 

CHICAGO  TELEPHONE  NEGOTIATIONS.— Ignoring  argu- 
ments that  it  might  be  a  boon  to  the  Chicago  Telephone  Company, 
the  Council  committee  on  gas,  oil  and  electric  light  has  recom- 
mended for  passage  the  ordinance  asked  for  by  the  United  Tele- 
graph, Telephone  and  Electric  Company.  By  the  terms  of  the  meas- 
ure the  company  whose  operations  at  present  are  confined  to  Hyde 
Park,  has  the  right  to  invade  all  parts  of  the  city.  The  company 
waives  its  right,  claimed  in  perpetuity  to  Hyde  Park,  in  return  for  a 
30-year  franchise.  It  has  been  claimed  that  the  measure  could 
easily  be  taken  advantage  of  by  the  Chicago  Telephone  Company 
when  its  own  franchise  expires  in  1909,  and  would  give  it  an  ex- 
tention  of  nearly  30  years  with  little  change  of  rates.  The  ordi- 
nance contains  the  following  provision :  Compensation  to  the  city 
at  the  rate  of  3  per  cent  of  the  gross  receipts  for  the  first  ten  years 
and  5  per  cent  thereafter.  The  rates  to  be  on  a  measured  scale,  as 
rcommended  by  the  commission  last  year,  based  on  calls  actually 
made.  The  rates  are  to  be  subject  to  council  regulation  at  all  times, 
subject  to  limitations  such  as  shall  be  reasonable.  A  bond  in  the 
sum  of  $100,000  is  to  be  given  to  indemnify  the  city  from  possible 
loss.  The  rates  allowed  by  the  ordinance  for  business  or  residence 
service  are  as  follows : 

Calls.  Yearly  Charge.  Excess. 

600                                                        $60  5  cents. 

1,200                                                          88  4  cents. 

1,500                                                        100  4  cents. 

2,100                                                        118  3  cents. 

For  two-party  lines  the  charge  allowed  is,  for  600  calls,  $44,  and 
5  cents  for  excess  calls;  for  1,500  calls,  $80,  and  3  cents  on  excess 
calls;  on  four-party  lines,  600  calls,  $28,  excess  5  cents;  1,500  calls, 
$68,  excess  3  cents. 

WESTCHESTER  LIGHTING  BONDS.— The  Westchester 
Lighting  Company,  New  York,  bonds  to  the  amount  of  $5,260,000, 
have  been  listed  on  exchange.  It  has  franchises,  nearly  all  of  which 
are  perpetual  for  the  distribution  of  gas  and  electricity  in  the  munici- 
pal divisions  of  Westchester  County.  These  bonds,  which  are  a 
part  of  an  authorized  issue  of  $10,000,000,  have  been  used  in  the 
acquisition  of  the  capital  stock  of  about  a  dozen  gas  and  electric 
companies.  Westchester  Lighting  Company  shows  as  follows  for 
the  year  ended  December  31  : 

1902.  1901.  Changes. 

Gross $1,037,799  $849,>53      Inc.  $188,646 

Expenses    662,461  598,112     Inc.       64,349 

NVt     $37.';.338         $251,041      Inc.  $124,297 

Interest   252,920  231,554     Inc.       21,366 

Surplus   $122,418  $19,487     Inc.  $102,931 

CUMBERLAND  TELEPHONE  &  TELEGRAPH.— The  earn- 
ings and  expenses  of  the  Cumfcerland  Telephone  &  Telegraph  Com- 
pany for  the  month  of  May  compare  with  those  of  the  same  month 

last  year  as  follows  : 

1903.  1902.  Changes. 

Total    earnings     $282,669         $252,153     Inc.  $30,516 

Total    expenses    166.368  159.137     Inc.       7,231 

Net    earnings    $116,301  $93,016     Inc.  $23,285 

Fixed   charges    21,470  18,475     Inc-       2,995 

Surplus     $94,830  $74,540     Inc.   $20,290 

The  number  of  subscribers  May  31,  1903.  was  98,560,  as  compared 
with  85.150  on  the  same  date  in  1902;  an  increase  of  13,410  for  the 
year. 

.\  LONG  OHIO  TROLLEY.— A  contract  for  grading,  covering 
the  route  between  Napoleon  and  Defiance,  has  been  awarded  by 
the  People's  Rapid  Transit  Company,  of  Toledo,  O.,  to  Morrison, 
Fowler  &  Scott.  Men  and  teams  were  already  at  work,  but  the  ef- 
forts to  complete  the  project  have  been  redoubled,  and  President 
Morgan  says  that  cars  will  be  running  between  Toledo  and  Defiance 
next  fall.  The  plan  is  to  build  north  from  Cincinnati  and  south 
from    Toledo.      Oric;inallv    the    southern    terminus    was    Greenville, 
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Darkr  Comity,  150  niilrit  (li<ttaiit.  Then  tlic  prujcct  \va<t  ciilurKcd 
and  the  mtitc  r.\li-nilc(l  to  Cincinnati.  The  section  now  buiUlinii, 
Toledo  to  l)rliancc,  is  50  niilet  Ml  lenKth.  Mr.  MorK->n  ^ay^  tlial 
nnich  stock  has  hi-cn  |>l;ui-d  witli  iicopU-  in  tlu-  towns  alnnK  ilu-  roiilc. 
Tile  directory  of  the  People's  Rapid  Transit  Railway  Company  was 
reornani/ed  after  the  ronte  was  e.xtended  from  IJrcenville  sonlh. 
The  project  contemplates  n  road  Jjo  miles  Iuiir,  and  will  tap  54 
cities  and  towns,  umonK  them  heitiK  Monclova,  Najiolcon,  Defiance, 
I'auldiiig,  \'an  Wert.  Celina  and  Greenville  on  the  northern  end 
aiul  Hamilton  aiul  Cincinnati  on  ilie  southern  end.  When  in  opera- 
tion the  company  will  carry  express  goods,  freight  .'ind  passengers. 
The   franchise  privileges  include  freight  cartage. 

CONSOl.lD.XTIONS  AT  ATLANTA.— iMirllur  deals  are  rc- 
jHirted  from  .\tlanta.  The  Georgia  Railway  &  Electric  Company, 
in  which  there  is  a  large  Boston  interest,  Mr.  T.  Jefferson  Coididge, 
Jr.,  being  one  of  the  directors,  has  accpiired  the  .Xtlantic  Gaslight 
Company,  which  has  been  owne(l  by  the  Cniled  Ga.s  Improvement 
Ci>mpany.  This  aciiuirement  (ilaces  the  street  railway,  electric  light, 
power  and  gas  busines.s  of  the  city  of  .Atlanta,  Ga.,  under  the  con- 
trol of  the  Georgia  Railway  &  l''leclric  Company.  The  .Atlanta  Gas- 
light Company  has  outstanding  $1,150,000  5  per  cent  bonds,  $(xx),ooo 
()  per  cent  preferred  stock  and  $1,014,000  common  stock,  and  has 
been  showing  earnings  of  about  2  per  cent  upon  the  common  stock. 
It  will  receive  in  exchango  for  its  stock  $()00,ooo  of  (icorgia  Rail- 
way &  I'lectric  Company  5  per  cent  preferred  slock,  share  for  share, 
and  $1,014,000  of  Georgia  Company  common  stock,  share  for  share. 
Through  this  exchange  the  I'nited  Gas  Improvement  Company,  of 
Philadelphia,  becomes  a  large  stockholder  in  the  Georgia  Company. 
The  Georgia  Company  had  outstanding  previous  to  this  merger 
$4,000,000  bonds,  $1,800,000  5  per  cent  preferred  stock,  and  $5,000,- 
000  common  stock.  It  controls  142  miles  of  electric  railway,  owns 
two  power  stations,  steam  heat  mains,  etc.,  and  serves  a  population 
of  about  125,000.  The  company  has  been  showing  earnings  of  about 
2  per  cent  upon  its  $5,000,000  common  stock,  or  just  about  the  same 
proportion  as  the  Atlanta  Gaslight  Company. 

CHICAGO  TROLLEY  PLANS.— .At  a  conference  of  officials  of 
the  Chicago  City  Railway  Company  and  the  City  Council's  fran- 
chise committee  the  following  points  have  been  agreed  on  tenta- 
tively: The  company  is  to  expend  from  $15,000,000  to  $18,000,000  on 
improving  its  system,  placing  the  underground  trolley  on  its  trunk 
lines  downtown  and  as  far  south  as  Eighteenth  Street.  Grooved 
rails  and  similar  changes  that  the  city  asks  are  conceded.  Every 
effort  will  be  made  to  determine  on  a  universal  transfer  plan,  to 
which  the  L'nion  Traction  Company  is  expected  to  give  its  ap- 
proval when  its  financial  troubles  are  straightened  out.  Efforts  will 
be  made  to  reduce  congestion  within  the  loop  district  by  transfer 
stations.  The  company  insists  that  consideration  shall  be  given 
possible  damage  claims,  cost  of  operation,  the  additional  investment 
for  rehabilitating  the  service  and  other  outlay. 

NIAGARA  FALLS  POWER.— At  the  annual  meeting  of  the 
stockholders  of  the  Niagara  Falls  Power  Company  and  its  allied 
companies  the  following  board  of  directors  for  the  power  company 
were  elected :  Edward  D.  Adams.  John  Jacob  .Astor,  George  S.  Bow- 
doin,  Charles  F.  Clark,  Charles  Lanier,  Joseph  Larocque,  Darius  O. 
Mills.  Victor  Morawitz.  Daniel  O'Day,  William  B.  Rankine,  Francis 
Lynde  Stetson,  F.  W.  Whitridge.  Edward  A.  Wickes.  With  the 
exception  of  Messrs.  Morawitz  and  O'Day,  the  same  list  of  direct- 
ors was  elected  for  the  allied  companies.  The  board  of  directors 
has  organized  by  electing  the  following  officers:  President,  Darius 
O.  Mills ;  first  vice-president,  Edward  A.  Wickes ;  second  vice-presi- 
dent and  treasurer,  William  B.  Rankine:  secretary.  Frederick  L. 
Lovelace ;  assistant  secretary  and  assistant  treasurer,  W.  Paxton 
Little. 

WORK  IX  THE  PHILIPPINES.— Charles  W.  Gross  and 
Arthur  L.  Shipman  have  filed  with  the  Secretary  of  State  of  Con- 
necticut a  certificate  of  incorporation  of  the  Manila  Railway  & 
Lighting  Company,  incorporated  with  $6,000,000  capital.  Under 
the  broad  Connecticut  laws,  the  company  has  the  right  to  build  any 
kind  of  railroad  anywhere,  to  run  steamship  lines  and  to  establish 
gas  and  electric  plants  outside  of  Connecticut.  It  is  said  that  New- 
York  capitalists  are  starting  these  enterprises  in  the  Philippines, 
but  Mr.  Gross  will  neither  confirm  nor  deny  this,  nor  will  he  give 
the  names  of  the  backers.  He  said  he  and  Mr.  Shipman  were  acting 
merely  as  attorneys. 

MEXICAN  LIGHT  &  POWER.— The  .sjndicate  managers  of 
the  Mexican  Light  &  Power  Company  announce  that  they  have  pur- 
chased the  Mexico  Electric  Light  Company,  owned  by  Siemens  & 
Halske,  of  Berlin.  The  purchase  is  partly  in  cash  and  partly  in 
stock  in  the  new  company.  The  deal  was  arranged  by  F.  S.  Pear- 
son, of  New  York,  vice-president  of  the  Power  Company-,  and  the 
earnings  of  the  electric  company  will  be  sufficient  to  pay  the  interest 
on  all  the  bonds  of  the  power  company.  Preliminary  note  of  this 
has  already  been  made  in  these  columns. 

SCHENECTADY  RAILWAY  BOXDS.— The  Schenectadv  Rail- 


illuHirulcd  by  the  I'lKureH  of  the  Treasury  Bureau  of  StatisticH  showing 
the  impiirl.iliDiis  and  exportalimis  by  great  groups  during  the  eleven 
niiiiilbs  ending  with  .May,  H/i.i  These  I'lgures  show  that  while 
way  Company's  application  to  the  New  York  Slate  Railroad  Com- 
missiun  for  pmnissiDii  to  issue  $7,500,txj(i  niorlgage  bonds  has  been 
granled  on  the  conditions  that  but  $4,(xjo,ur)o  bonds  l)e  issued  now, 
$.',(xiu,uou  of  which  shall  be  to  retire  an  existing  $j,uou,<X)u  inort- 
gage  on  the  road,  and  that  before  the  issuance  of  the  remaining  $.),- 
500,000,  or  any  part  of  it,  the  company  shall  obtain  the  consent  of  the 
bo;ir<l,     'The  $j.n«)(),<xw  granted  now  is  to  be  used  in  construction. 

CONSOLIDATION  IN  I'K>JSYLVANIA.— A  New  Jersey 
charier  h.is  been  applied  for  by  llie  Johnstown  &  Cumberland  Rail- 
ways, Light  it  Power  t'ompany,  which  is  to  take  over  a  .score  or 
more  of  street  and  suburban  railway  anil  electric  light  plants  in 
central  and  southern  Pennsylvania,  between  Johnstown  and  Cum- 
berland, Md.     The  capital  stock  of  the  company  is  $6,000,000. 

Dl\' I  Dh'.NDS. — 'The  directors  of  Mexican  Telegraph  have  de- 
clared the  regular  rptarlerly  dividend  of  2l/^  per  cent,  payable  July 
15.  The  directors  of  Central  &  South  American  'Telegraph  Com- 
pany have  declare'd  the  regular  quarterly  dividend  of  I'/j  per  cent, 
payable  July  8. 


Commercial  Intelligence. 

'THE  WEEK  IN  TRADE. — Some  irregularities  arc  still  presented 
in  the  crop,  trade  and  labor  conditions,  but,  according  to  Brad- 
street's,  six  months'  trade  returns  point  to  actual  business  having 
been  better  than  a  year  ago,  and  the  situation  as  a  whole  shows  fav- 
orable features  predominating  as  to  the  future.  'The  temporary  re- 
newal of  trouble  in  the  New  York  building  trades  is  an  unfavorable 
factor,  while  speculative  advances  in  grain  and  cotton  tend  to  cloud 
the  real  situation  as  regards  the  new  crops  generally.  'The  iron  and 
steel  situation  seems  to  have  slightly  improved.  Large  contracts 
have  been  made  for  rails  by  leading  trunk  lines  and  central  western 
roads.  The  condition  of  other  finished  products  is  better  and  even  in 
cruder  forms  the  feeling  is  fairly  firm,  except  for  foundry  pig  iron. 
Railroad  earnings  are  better  than  was  earlier  expected,  notwith- 
standing flood  interruptions  in  the  first  part  of  the  month.  'The  re- 
turns for  the  first  week  of  June  show  a  gain  of  9  per  cent,  over  a  year 
ago,  while  those  for  the  second  and  third  weeks  indicate  increases 
of  10  to  12  per  cent  in  excess  of  last  year.  'The  feature  in  the  price 
situation  was  the  upward  rush  of  prices  for  cereals  and  cotton.  The 
advance  in  the  latter  was  most  spectacular.  Retail  trade  in  dry- 
goods  and  light  summer  wear  generally  notes  a  check  administered 
by  abnormally  cool  weather.  Wholesale  business  is  naturally  smaller 
in  this  line,  and  cotton  goods  are  affected  by  the  very  high  prices  for 
the  raw  material.  Export  business  for  cotton  is  heavily  reduced,  and 
the  movement  of  cereals  abroad  is  also  light.  'The  copper  market 
continues  dull,  iiotw-ithstanding  the  reduction  in  prices,  and  very  lit- 
tle business  is  reported.  The  official  prices  are  14^/20.  for  Lake  and 
electrolytic,  and  14c.  for  casting  stock.  The  business  failures  for  the 
■week  ending  June  25,  as  reported  by  Bradslrcet's,  numbered  171, 
against  165  the  previous  week  and  153  the  corresponding  week  of 
last  year. 

VIEWS  ON  COPPER.— In  a  recent  bulletin  the  National  Con- 
duit &  Cable  Company  remark  about  the  copper  market :  The  tone 
of  the  copper  market  has  eased  off  lately  and  substantial  declines 
for  the  different  grades  have  been  established.  The  basis  price 
now  quoted  for  electrolytic  wire  bars  is  14!^  to  14^^.  The  drop 
from  i5->^  to  the  present  figures  has  occasioned  some  orders,  but  \vt 
cannot  find  that  these  purchases  have  been  in  sufficient  quantity  to 
stimulate  the  price.  There  is,  therefore  every  indication  of  a  further 
decline  except  purchases  for  spot  copper,  which  has  generally  held 
firm  at  the  price  quoted.  There  is  no  doubt  that  the  present  market 
conditions  are  in  the  buyers'  favor.  We  have  it  in  mind,  however, 
that  the  holding  companies  are  very  strong,  and  many  find  it  to 
their  advantage  to  increase  their  stock  on  hand  rather  than  force  a 
market  already  weak.  London  cables,  reporting  copper  weak  on  the 
English  Exchange,  have  come  too  often  not  to  influence  the  Ameri- 
can market.  The  sentiment  in  London  is  certainly  in  favor  of  a 
very  much  lower  market,  and  some  of  the  speculative  interests  there 
are  talking  of  as  low  a  market  as  was  seen  in  the  weakest  condi- 
tions of  last  year;  and  in  view  of  the  statistical  position,  with  regard 
to  exports  and  imports,  there  would  seem  to  be  a  very  good  basis 
for  their  belief.  Certain  it  is  that  the  consumption  of  copper  in 
America  is  nothing  like  equivalent  to  that  of  last  year,  and  from 
information  we  have  obtained  we  should  say  that  the  average  con- 
sumption had  been  at  least  one-third  less  than  of  1902.  These  con- 
ditions have  not  inspired  confidence  on  the  part  of  consumers,  and 
there  has  been  great  hesitancy  in  placing  contracts.  New  mines  are 
operating  this  year,  and  the  production  in  the  old  mines  is  generally 
believed  to  be  much  greater  than  last  year. 

FIGURES  OF  FOREIGN  TR.ADE.— The  growth  in  the  consum- 
ing power  of  the  United  States  in  this  period  of  business  activity  is 
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the  exportation  of  manufactures  has  increased  only  two  million 
dollars  as  compared  with  the  corresponding  months  of  last  year,  the 
importation  of  manufacturers'  materials  has  increased  sixty-six  mil- 
lion dollars  as  compared  with  the  same  months  of  1902,  and  one 
hundred  and  thirty-one  millions  as  compared  with  the  corresponding 
months  of  1901.  As  it  can  scarcely  be  presumed  that  the  manufac- 
turers of  the  country  are  importing  in  excess  of  their  present  or 
immediately  prospective  refiuiremcnts,  it  would  seem  that  the  increase 
in  manufactures  which  this  growing  importation  of  materials  indi- 
cates is  being  consumed  at  home,  since  exportations  of  manufac- 
tures for  the  year  show  no  material  increase.  A  rapid  increase  in 
the  importation  of  manufacturers'  materials  has  been  the  striking 
characteristic  of  the  liscal  year  about  to  end.  For  the  eleven  months 
the  total  value  of  manufacturers'  materials  imported  amounted  to 
$451,081,163,  against  $384,775,764  for  the  same  months  of  last  year, 
$319,524,957  for  the  corresponding  months  of  1901,  and  $363,455,072 
for  the  same  months  of  1900.  Prior  to  1900  the  imports  of  manu- 
facturers' materials  had  never  touched  the  300  iriillion  dollar  line, 
except  in  1893,  when  they  were  $300,461,795. 

WESTINGHOUSE  CORLISS  ENGINES.  — Westinghouse, 
Church,  Kerr  &  Co.,  have  recently  secured  a  number  of  orders  for 
large  Corliss  engines,  of  both  vertical  and  horizontal  types.  Among 
these  may  be  noted  the  following:  The  Edison  Electric  Illuminating 
Co.,  at  Brooklyn,  N.  Y.,  will  install  a  new  4,500-hp,  Westinghouse, 
vertical,  cross-compound  Corliss  engine  in  their  Bay  Ridge  sta- 
tion. The  engine  will  be  direct-connected  to  a  Westinghouse  poly- 
phase generator,  similar  to  those  already  installed,  and  the  new 
unit  will  increase  the  capacity  of  the  plant  to  13,500  horse-power, 
with  a  maximum  of  20,000  horse-pow'er.  The  tivo  4,500-hp  units  now 
in  operation  were  also  furnished  by  Westinghouse,  Church,  Kerr  & 
Co.  The  Coney  Island  and  Brooklyn  Railroad  Company  will  install 
a  26"  and  52"  x  48"  Westinghouse,  horizontal,  cross-compound  Cor- 
liss engine,  direct-connected  to  a  Westinghouse  800-kw,  6oo-volt 
generator.  The  new  unit  will  operate  in  the  South  Brooklyn  plant, 
in  connection  with  the  present  equipment.  The  engine  has  a  capacity 
of  1,250  ihp.  with  a  maximum  of  2,100  ihp.  Four  225-kw  Westing- 
house. compound,  engine-.ecncrating  units  will  also  be  simultaneously 
installed.  The  Boston  Northern  Railway  Company  will  install  in  its 
power  station  at  Lynn,  Mass.,  a  30"  and  60"  x  48"  Westinghouse, 
horizontal,  cross-compound  engines,  of  1,620-ihp  capacity,  with  a 
maximum  of  approximately  3,00  ihp.  The  engine  will  be  direct-con- 
nected to  a  1,050-kw  Westinghouse  generator,  furnishing  current  at 
600  volts  to  the  railway  system. 

SOME  RECENT  BULLOCK  CONTRACTS.— The  Bullock  Elec- 
tric Manufacturing  Company,  St.  Paul  Building,  New  York,  has 
lately  secured  some  substantial  contracts  for  generators  to  be  in- 
stalled in  various  plants  throughout  the  country.  The  Pittsburg 
Reduction  Company  has  ordered  two  direct-connected  machines  of 
3,ooo-hp  capacity  each.  Two  i,ooo-kw  alternating-current  generators 
have  been  requisitioned  for  by  the  Niagara  -Falls  Hydraulic  Power 
and  Manufacturing  Company.  Two  alternating  generators  have 
been  ordered  by  the  Mutual  Electric  Company,  California.  These 
machines  will  have  a  capacity  of  1.500  kilowatts  each.  The  Pacific 
Electric  Railway  Company,  California,  has  also  called  for  three  gen- 
erators of  the  same  type  and  capacity.  A  1,200-kw,  alternating-cur- 
rent machine  is  to  be  installed  in  the  Chicago  plant  of  the  Glucose 
Sugar  Refining  Company.  The  Bullock  people  have  also  obtained 
some  large  Canadian  contracts  recently.  One  calls  for  four  alternat- 
ing-current generators  of  1,000  kilowatts  each,  for  the  Shawinigan 
Water  and  Power  Company.  Another  order  is  for  an  alternating- 
current  generator  of  similar  size  for  the  St.  Francis  Hydraulic  Power 
Company,  Province  of  Quebec.  The  Bullock  machine  shop  No.  3, 
at  East  Norwood,  is  to  be  extended  1,000  feet,  making  its  total 
length   1,200  feet.  ' 

THE  UNION  RAILWAY  COMPANY  OF  NEW  YORK  is 
building  three  new  sub-stations  in  the  vicinity  of  New  York,  one  at 
West  l'"arms,  one  at  Mount  Vernon  and  the  other  at  Yonkers,  all  of 
which  are  to  be  equipped  with  Westinghouse  apparatus  exclusively. 
They  will  be  operated  by  the  very  large  power  station  at  Kings- 
bridge,  which  is  owned  by  the  Interurban  Street  Railway  Company, 
having  been  built  by  Westinghouse,  Church,  Kerr  &  Company,  and 
the  Westinghouse  Electric  and  Manufacturing  Company.  The  sub- 
station at  West  Farms  will  contain  nine  375-kw.,  oil-insulated,  static 
transformers,  divided  into  three  groups,  supplying  current  to  three 
looo-kw.  rotary  convertors.  The  switchboard  consists  of  high  ten- 
sion, alternating-current,  receiving  panels  with  electrically-operated 
oil  circuit-breakers,  low  tension,  alternating-current,  rotary  panels 
and  load  panel,  with  direct-current  rotary  panels  and  load  panel ; 
also  about  twenty  direct-current  feeder  panels.  The  other  two  sub- 
stations, now  in  course  of  construction,  will  have  similar  equipments, 
excepting  that  the  capacity  in  each  case  will  be  three  500-kw.  units 
instead  of  three  looo-kw  units. 

A  28,000-HP  MEXICAN  PLANT.— The  Mexican  Light  and 
Power  Company,  Limited,  of  which  James  Ross,  of  Toronto,  is  presi- 
dent, and   F.   S.   Pearson,  consulting  engineer  of  the  Metropolitan 


Street  Railway,  is  vice-president,  is  about  to  award  contracts  for  the 
equipment  of  its  large  water  power  plant  to  be  constructed  at  Ne- 
caxa,  in  the  vicinity  of  liuachinango.  State  of  Pueblo,  Mexico.  The 
power  is  to  be  transmitted  to  Mexico  City,  some  90  miles,  for 
lighting,  traction  and  manufacturing  purposes.  The  initial  installa- 
tion will  have  a  capacity  of  28,000  h(jrse-power.  There  will  be  four 
alternating  generators  of  s,ooo-kw  each,  at  300  rpni,  direct-connected 
to  turbines  of  7,000  horse-power  each.  The  available  head  is  725 
feet.  The  average  volume  of  the  Necaxa  Falls  throughout  the  year 
is  about  six  cubic  meters  per  second.  At  the  present  time,  when  the 
falls  are  at  their  greatest,  nearly  100  cubic  meters  per  second,  it 
is  estimated,  are  available.  In  the  winter  time  or  the  dry  season 
four  cubic  meters  per  second  is  the  average.  The  contracts  for 
equipment  will  be  let  through  the  New  York  offices  of  the  com- 
pany, 29  Broadway. 

WORLD  COPPER  PRODUCTION.— Messrs.  Henry  R.  Mer- 
ton  &  Co.,  of  London,  estimate  the  copper  production  of  the  world 
during  1902,  as  follows,  in  long  tons  of  2,240  pounds,  being  compared 
w  ith  the  preceding  year  : 

1901.  1902. 

North    America    318,640  349.87° 

South    America    42.385  38.75" 

Europe    93.ot3  90.985 

Japan    27.475  29,775 

Cape  of  Good  Hope  6,400  4.45° 

Australia    30.875  28,640 

518,788  542,470 
The  increase  in  the  copper  production  of  the  world  in  1902  was  a 
very  small  one,  the  total  being  only  23,682  tons,  or  4.6  per  cent.  That 
it  was  not  larger  was  due  to  the  decrease  in  some  important  countries, 
especially  in  Spain,  Chile  and  Australia.  North  America  is  the  only 
section  showing  a  marked  increase. 

EQUIPMENT,  ETC.,  FOR  SOUTH  AMERICA.— The  export 
commission  house  of  Kates  &  Bok,  79  Wall  Street,  is  purchasing 
considerable  electrical  equipment,  machine  tools,  etc.,  for  the  Argen- 
tine Republic  and  Chili.  The  Standard  Company,  of  Chicago,  has 
secured  a  contract  for  several  electric  elevator  cars,  and  the  Emerson 
Electric  Manufacturing  Company,  of  St.  Louis,  has  obtained  sub- 
stantial orders  for  fans.  The  Kates  &  Bok  people  recently  secured 
a  contract  for  the  complete  equipment- of  a  bolt  and  nut  factory  to 
be  erected  in  Buenos  Ayres.  The  Acme  Machinery  Company,  of 
Cleveland,  Ohio;  the  National  Machinery  Company,  of  Tiffin,  Ohio; 
the  Pawtucket  (R.  I.)  Manufacturing  Company,  and  the  Howard 
Iron  Works,  of  Buffalo,  N.  Y.,  will  supply  the  machine  tools.  Con- 
siderable quantities  of  various  supplies  will  also  be  purchased.  The 
Allis-Chalmers  Company  has  been  alloted  a  fair-sized  contract  by  the 
same  firm,  for  mining  machinery  to  be  shipped  to  South  Chili.  The 
Rand  Drill  Company  has  also  secured  a  good-sized  order  for  its 
specialties. 

GOULD  STORAGE  BATTERY  ORDERS.— Among  recent  or- 
ders secured  by  the  Gould  Storage  Battery  Company,  of  New 
York  City,  the  following  may  be  noted:  Berlin, Street  Railway  Com- 
pany, Berlin,  N.  H.  (floating  battery),  220  cells;  San  Jose  Street 
Railway  Company,  San  Jose,  Cal.,  255  cells,  with  22-kw.  regulating 
booster.  This  plant  was  ordered  through  the  Western  Electrical 
Supply  Company,  St.  Louis,  Mo.  Newton  &  Boston  Lines,  Boston, 
Mass.,  removing  a  battery,  which  formerly  floated  at  the  station, 
out  to  Lexington,  Mass..  adding  to  the  present  plant  cells  617  tanks, 
also  adding  an  automatic  regulating  booster,  with  a  capacity  of  50 
kw. ;  St.  Louis  Smelting  &  Refining  Company,  St.  Louis,  Mo.,  du- 
plicating a  plant  which  it  had  at  its  factory  at  Desloge,  Mo.,  by  in- 
stalling 250  cells,  and  changing  the  plates  so  that  there  will  be  two 
batteries  of  11  plates  in  19  plate  tanks.  Each  of  these  batteries  will 
be  equipped  with  a  double  Gould  15-kw.  booster. 

EQUIPMENT  FOR  NEW  OFFICE  BUILDING.— Mackenzie, 
Qnarrier  &  Ferguson,  on  behalf  of  the  Harrisburg  (Pa.)  Foundry 
and  Machine  Works,  have  just  secured  a  contract  for  the  engine 
equipment  for  the  new  Bailey,  Banks  &  Biddle  building  in  Phila- 
delphia. The  contract  calls  for  two  120-hp  standard  engines,  also  a 
machine  of  same  type  of  75-hp  capacity.  The  larger  engines  are  to 
be  direct-connected  to  75-kw  General  Electric  .generators.  The  other 
engine  will  be  direct-connected  to  a  50:kw  General  Electric  generator. 
The  Madison  Square  Building.  New  York,  is  to  be  installed  with  a 
i20-hp  Ideal  engine,  also  an  80-hp  one.  direct-connected  to  Westing- 
house generators  of  75-kw  and  50-kw  capacity.  The  new  Oliver 
Building,  Boston,  is  to  be  equipped  for  lighting  purposes  with  two 
r25-hp,  one  80-hp  and  one  40-hp  Harrisburg  engines,  for  direct-con- 
nection to  generators  of  75  kilowatts.  50  kilowatts  and  25  kilowatts 
respectively. 

SPARK  GENERATOR  ASSOCIATION— A  meeting  was  held 
lately  at  Indianapolis,  Ind.,  when  the  Mechanical  Spark  Generator 
Association  of  America  was  organized  by  manufacturers  represent- 
ing all  but  two  of  the  factories  in  the  United  States.  The  following 
officers  were  elected :  President,  V.  G.  Apple,  Dayton,  Ohio ;  secre- 
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tary  iriMMiriT.  It  l.  Iiitt,  Smiili  lU-iiil.  Iiiil  ,  .Xdvisory  Cumiiiillcc : 
K.  K  llardiiiK,  ChicaK>>;  H-  N.  Molsingcr,  I'cnillclon,  Iiul ,  ami  Irank 
Kcmy,  Aiulcrson,  Iiicl.  The  aim*  «>(  the  asscK-iulinn  are  u>  ItriiiK  tlie 
spark  Kciirraliir  inaiuifai-ttirrrs  in  closer  loiicli,  to  di»ciiSH  the  proper 
line  of  niiprovciiK-nt  and  the  liesl  applicatioi)  of  spark  Keiieralors  to 
Kasoliiic  auioinohiirs,  lamu-lies,  stationary  enKnies,  etc.,  and  ti>  do 
wlial  i\  posMlilc  for  the  general  lictternicnt  of  tlie  industry. 

(..KKKNTDKI.  I..  I.,  I'LAN  r  TO  BK  KEMOUIiLlID.— 1  he 
municipal  plant  of  the  villaRe  of  Greenport,  Long  Island,  is  to  be 
remodeled  by  \V.  M.  Slieebaii  &  Company,  I.l6  Liberty  Street,  N.  Y. 
The  new  e«|uipment  wdl  have  a  capacity  of  about  400  horse-power. 
Two  ;j  ft.  by  IS  ft.  Mcl'.wen  boilers,  of  hori/oulal  tubular  type,  will 
be  installed.  1  here  will  be  one  Ki  in.  by  ,((>  in.  eiiKiue,  also  a  IJ  in. 
by  .to  in.  one.  They  will  be  shafted,  and  of  l'"ishkill  Corliss  build.  A 
15  in.  by  15  in.  Hall  &  Wood,  direct-connected  engine  has  also  been 
orilered.  The  generators  will  be  of  two-phase  type,  and  of  i-'o  kw, 
75-kw  and  50-kw  capacity.  The  Westinghousc  Company  look  this 
contract.  The  order  for  the  shafting  has  been  given  to  the  Uodgc 
Manufacturiiin  Company,  4,?  Dey  Street. 

TllK  .\MKK1C.\N  CHINA  DFA'ELOPMENT  COMPANY,  320 
Broadway.  .New  York,  in  which  J.  I'.  Morgan,  Cornelius  Vanderbilt, 
August  Bchnoiit  and  other  i)romineiU  New  York  capitalists  arc 
largely  interested,  will  shortly  let  contracts  for  the  electric  lighting 
e<iuipment,  etc.,  of  the  machine  shops,  etc.,  of  the  Canton-Hankow 
railroad.  The  company  is  building  this  Chinese  system,  which  will 
be  nearly  1,000  miles  in  length.  Many  of  the  machine  tools,  etc., 
have  already  been  let  through  W.  Barclay  Parsons,  chief  engineer, 
lie  will  also  award  the  contracts  for  electrical  machinery.  Manning, 
Maxwell  &  Moore  and  the  Xiles-Bement-Pond  Company  secured  the 
principal  orders  for  machine  tools. 

THK  STROM BERG-CARLSpN  TELliPliONE  MFG.  CO., 
of  Chicago,  III.,  and  Rochester,  N.  Y'.,  recently  sold  a  lOO-drop 
switchboard  to  the  Farmers"  Telephone  Company,  of  Perrysville,  O. 
The  Pi.xley-Dundas  Telephone  Company,  of  Wakefield,  III.,  has  re- 
cently purchased  a  supply  of  tcleiihones,  construction  material  and 
a  drop  switchboard  from  the  Stromberg-Carlson  Company.  The 
Lynn  Center  Telephone  Company,  of  Galva,  III.,  has  purchased  a 
quantity  of  telephones  and  construction  material  from  the  company, 
and  the  Tri-County  Telephone  Company,  of  Creston,  111.,  has  pur- 
chased a  switchlward,  telephones  and  construction  materials. 

THE  INTERNATIONAL  TELEPHONE  MFG.  CO.,  Chicago, 
has  recently  completed  the  installation  of  a  section  of  2,400-line  ca- 
pacity central  energy  lamp  signal  multiple  switchboard,  with  double- 
lamp  supervisory  clearing-out  signals,  increasing  the  system  fur- 
nished by  them  a  year  ago  for  the  independent  plant  at  Saratoga 
Springs,  N.  Y.  The  original  installation  of  two  sections  was  the 
first  order  of  exchange  equipment  furnished  by  the  International 
Company,  embodying  all  of  its  improved  features  and  new  patents 
on  this  line  of  apparatus,  and  it  is  said  to  be  one  of  the  most  modern, 
convenient  and  durable  systems  now  in  use. 

EXTENSIONS  AT  SOUTHAMPTON,  L.  I  — The  Suffolk  Light. 
Heat  and  Power  Company,  Southampton,  Long  Island,  is  to  extend 
its  operations.  A  new  system  of  street  lighting  is  to  be  installed  in 
the  village  of  Southampton,  and  an  outdoor  extension  is  to  be  made 
to  Water  Mill,  about  three  and  one-half  miles  distant.  W.  M.  Shee- 
han  &  Company,  136  Liberty  Street,  is  to  carry  out  the  work.  The 
contract  for  the  iron  poles  has  gone  to  J.  B.  and  J.  M.  Cornell.  The 
National  Conduit  and  Cable  Company  w'ill  supply  the  conduits  and 
part  of  the  cable.  The  remainder  of  the  cable  will  be  shipped  by  the 
General  Electric  Company. 

LIGHTING  ANNAPOLIS  BARRACKS.— The  new  marine 
barracks  at  the  Naval  Academy,  Annapolis,  are  to  be  lighted  by 
electricity,  generated  by  a  motor-generator  set  consisting  of  a  100- 
hp  direct-current  motor,  mounted  on  the  same  bed  plate  with  and 
direct  connected  to  a  60-kw.  two-phase  alternator.  The  current  will 
be  generated  at  1,100  volts,  and  transmitted  across  the  river  and 
there  transformed  to  440  volts.  These  machines  have  recently  been 
ordered  from  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, together  with  the  usual  switchboard  and  auxiliary  apparatus. 
PORCELAIN  ELECTRIC  LETTERS.— The  Colonial  Sign  Com- 
pany, of  Akron,  Ohio,  is  building  a  new  factory  in  South  Akron, 
which  will  soon  be  ready  for  occupancy.  It  is  manufacturing  a  pat- 
ented porcelain  letter  electric  sign,  and  although  it  but  recently  placed 
its  product  on  the  market,  it  has  secured  some  large  contracts,  and 
is  building  up  a  fine  business.  H.  B.  Camp,  the  veteran  conduit  manu- 
facturer, is  at  the  head  of  the  company,  as  president.  ^Ir.  G.  P.  Good 
is  vice-president ;  C.  R.  Quine,  secretary ;  J.  Edward  Good,  treas- 
urer, and  G.  D.  Chapman,  general  manager. 

THE  GREGORY  ELECTRIC  COMPANY,  Chicago,  reports  a 
large  amount  of  orders  and  business  at  high  tide.  This  company  is 
now  at  work  upon  its  new  plant  at  Sixteenth  and  Lincoln  streets, 
making'  large  additions  to  the  buildings,  and  expects  to  have  addi- 
tions completed  by  December  i,  1903.     The  works  at  this  location 


will  be  iilili/ed  to  handle  large  generators  and  motors  to  the  best 
advuniagr,  the  neneral  tiflicco,  repair  department  and  their  ware- 
houses for  the  smaller  size  machines  bciiiK  continued  as  hereto- 
fore, at  .S4-O2  South  Clinton  Street. 

Si;.\li:i  SOLVAN'  WORKS-  Ihe  Semel-Solvay  plant  at  Ens- 
ley  li.is  iii^ialled  the  lir-.!  of  four  electric  locomotives,  the  other  three 
to  follow  soon.  'I'lie  loc<imolives  carry  coke  from  the  SemetSolvay 
plant  to  the  furnaces  of  the  Tennessee  Coal  and  Iron  Company  ad- 
jacent. The  Semel-Solvay  Company  is  rebuiUling  its  ammonia  sul- 
phate plant  at  Kiisley,  so  that  it  can  make  its  sulphate  ammonia  dt 
lirst  hands,  rather  than  send  the  raw  material  to  the  parent  plant  at 
Syracuse,  N.  Y.     It  is  also  building  a  barrel  factory  of  its  own. 

T'llONO-ELHClKIC  WIRE  FOR  EUROPE  — Ihc  Bridgeport 
(Conn.)  Brass  Company  has  secured  contracts  through  Maguirc  & 
Baucus,  London,  for  several  miles  of  "  'Phono"  wire,  for  shipment 
to  the  other  side.  Ten  miles  are  to  be  forwarded  for  use  on  the 
(ilasgow  traction  system.  A  good-sized  shipment  is  also  to  be  sent  to 
the  Dublin  I'nited  Tramways.  Recent  floinestic  contracts  have  been 
rcceivetl  from  the  Coney  Island  and  Brooklyn  Railway  and  the  Jer- 
sey City,  Hoboken  and  Paterson  Street   Railway. 

ARC  LKillTING  AT  ORE  DOCKS.— For  the  purpose  of  fur- 
nishing current  to  the  arc  lamps  at  the  Allouez  Ore  Docks  on  L;ike 
Superior,  which  are  the  largest  iron  ore  docks  in  the  world,  the 
(Jrcat  Northern  Railway  Company  has  recently  purchased  from 
the  Westinghouse  Electric  &  Manufacturing  Company  two  75-kw. 
j,200-voIt  two-phase  generators,  complete  with  two  S.Oj-kw.  ex- 
citers, and  a  four-panel  switchboard.  The  order  also  calls  for 
seven  7J/^-kw.  and  one  2'/t-kw.  transformers. 

BALL  ENGINE  ORDERS.— Stewart  &  Co.,  department  store, 
Baltimore,  Md.,  will  increase  their  electric  plant  by  the  addition  of 
a  250-hp  vertical  engine  direct  connected  to  two  7S-kw  C  &  C 
electric  generators.  The  Ball  Engine  Company,  Erie,  Pa.,  will  fur- 
nish the  engine.  The  Barberton  Land  &  Hotel  Company,  of  Bar- 
berton,  O.,  will  install  a  direct  connected  unit.  The  Ball  Engine 
Company  furnishes  a  90-hp  self-oiling  engine. 

POWER  PLANT  IN  SAXONY.— Consul  B.  H.  Warner,  of 
Leipzig,  under  date  of  May  26,  1903,  says :  The  Berliner  Elektrizi- 
tatsgesellschaft  proposes  to  erect  a  large  central  electric  power  plant 
at  Crimmitzschau.  Saxony,  to  furnish  power  to  electric  lighting  com- 
panies, street  railway  companies  and  factories.  Crimmitzschau  and 
W'erdau  are  but  6  miles  apart,  and  the  country  between  them  is  al- 
most covered  with  manufacturing  enterprises. 

ORDER  FOR  WILLARD  BATTERIES.— The  Wilmington  City 
Electric  Company  has  placed  an  order  with  the  Willard  Storage  Bat- 
tery Company  of  Cleveland,  Ohio,  for  elements  to  enlarge  their  bat- 
tery from  2,000  ampere  hours  to  3,400.  The  original  battery  has  been 
in  use  five  years  without  renewals.  During  this  time  it  has  carried 
a  load  every  day.  On  account  of  the  good  performance  this 
order  for  enlargement  was  given. 

EQUIPMENT  OF  SCIOTO  VALLEY  TRACTION  COM- 
PANY.— The  Scioto  Valley  Traction  Company,  of  Columbus,  Ohio, 
has  placed  contracts  with  the  Bullock  Electric  Manufacturing  Com- 
pany for  two  alternating-current  generators  of  i,ooo-kw  capacity  each. 
The  Hooven-Owens-Rentschler  Company  secured  the  engine  con- 
tract, which  calls  for  two  Hamilton  Corliss  engines  of  i,6oo-hp 
capacity  each. 

STORAGE  BATTERIES  IN  CANADA.— The  Canadian  Gen- 
eral Electric  Company,  Ltd.,  Toronto,  Canada,  is  now  representing 
the  Electric  Storage  Battery  Company  in  the  sale  of  the  Chloride  ac- 
cumulator and  the  Exide  accumulator,  throughout  Canada,  and  all 
inquiries  from  the  Dominion  in  regard  to  storage  batteries  should  be 
addressed  to  the  Canadian  Genera!  Electric  Company,  Ltd. 

LINE  MATERLVL  FOR  WEST  AUSTRALIA.— The  Albert  and 
J.  M.  Anderson  Manufacturing  Company,  of  Boston.  Mass.,  has  been 
awarded  a  contract  for  line  material  to  be  shipped  for  use  on  the 
Kalgoorlie  electric  traction  system,  West  Australia.  The  Anderson 
people  have  also  some  heavy  orders  on  hand  from  Robert  W'.  Black- 
well  &  Company,  Limited,  London. 

ORDERS  FOR  TRUMBLE  SPECIALTIES.— The  Trumble 
Electric  Manufacturing  Company,  of  Plainville,  Conn.,  through  its 
New  York  office,  36  Liberty  Street,  T.  D.  Watson  manager,  reports 
receipt  within  the  past  few  days  of  some  substantial  orders  for  panel 
boards,  new  pendant  push  switches,  flush  receptacles,  etc.,  especially 
from  the  Pittsburg  district. 

EQUIPMENT  FOR  N.  Y.  C.  &  H.  R.  SHOPS.— The  New  York 
Central  and  Hudson  River  Railroad  shops  at  Weehawken,  N.  J.,  are 
to  be  equipped  with  considerable  electrical  machinery.  The  Westing- 
house people  have  secured  a  contract  for  two  engines  of  1,250-hp 
capacity  each,  for  direct-connection  to  750-kw  Bullock  generators. 

SEEKING  EXPORT  TRADE.— The  Akron  (Ohio)  Electrical 
^Manufacturing  Company  is  making  arrangements  for  the  purpose 
of  entering  into  the  export  trade  on  a  somewhat  extensive  scale. 
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LOS  AXGKLKS,  CAL. — The  Home  Telephone  Company  has  decided  to  own 
all  its  buildings  in  the  various  southern  California  towns  in  which  its  system 
is  or  will  be  in  operation,  and  with  that  end  in  view  has  already  purchased  lots 
for  building  jnirposcs  in  Long  Beach,  Redlands,  San  Bernardino  and  Santa 
Ana. 

CAREERS,  C."\L. — The  Mountain  Automatic  Telephone  Company  has  20 
subscribers  and  is  now  building  toil  lines.  This  is  a  new  company  and  is  mak- 
ing good  progress  in  spite  of  many  difficulties. 

COLORADO  SPRINGS,  COLO.— The  City  Council  has  denied  the  application 
for  a  franchise  of  the  Automatic  Telephone  Company. 

PEARL,  IDA.— The  Rocky  Mountain  Bell  Telephone  Company  has  estab- 
lished a  telephone  exchange  here  and  one  at  Myssa,  across  the  river,  in  Oregon. 

SALMON  CITY,  IDA.— It  is  stated  that  the  Rocky  Mountain  Bell  Telephone 
Company  intends  to  extend  its  lines  through  Cassia  County.  The  line  will 
also  connect  with  Malad  in  Oneida  County. 

O'FALLON,  ILL.^ — Smiley  Bros,  operate  a  telephone  line  with  a  Kellogg 
loo-drop  board  and  55  subscribers. 

BELLFLOWER,  ILL.— This  line  is  operated  by  J.  A.  Smith.  It  has  a 
50-drop  board  and  80  subscribers,  with   10   miles  of  toll  line  at  a   15c.  rate. 

SIDELL,  ILL. — The  Sidell  Telephone  Company  has  a  20o-drop  board,  100 
at  Fairmount  and  loo  at  Alerton.  There  are  525  subscribers  and  50  miles  of 
toll   line. 

ST.  AXNE,  ILL. — The  Local  Telephone  Exchange  has  a  50-drop  board  and 
57  subscribers,  with  5  miles  of  toll  line.  Subscribers  pay  $15;  toll  rates  are 
loc.   and   15c. 

SCIOL.A,  ILL. — The  Sciola  Switchboard  Company  operates  a  switchboard  of 
20  lines  and  6  drop  capacity  and  has  nearly  300  subscribers,  with  200  miles 
of  farmers'  lines. 

SWANWICK,  ILL.. — There  is  a  telephone  line  connecting  this  place  with 
Cutler  and  Pinckneyvillc,  giving  service  free  to  all  the  farmers  along  the 
line  who   helped  to  build  it. 

W'ENONA,  ILL. — The  Wenona  Union  Telephone  Company  is  a  mutual  stock 
company.  It  operates  a  300-drop  board  and  has  15  miles  of  toll  line.  It  has 
done  well  so  far    for  a  new  concern  and  has  a  bright   outlook. 

PIPER  CITY,  ILL.— The  Piper  City  Telephone  and  Telegraiih  Company 
has  an  American  Bell  200-drop  board,  with  170  subscribers  and  more  are  ex- 
pected.    It  has  30  miles  of  toll  line.     The  rates  are  $1.10  and  $1.50. 

RANTOUL,  ILL. — Coon  Bros,  operate  a  200-drop  board  with  600  sub- 
scribers and  100  miles  of  toll  line.  They  also  have  exchanges  at  Fisher,  100 
drops;   Armstrong,   100  drops;   Potomac,   100  drops;   Collison,   100   drops. 

ROS.SVILLE,  ILL. — With  switchboard  capacity  of  500,  of  which  244  are 
in  use,  the  Rossville  Telephone  Company  gives  service  to  433  subscribers. 
It  has  125  miles  of  toll  line,  and  there  is  a  steady  and  satisfactory  growth. 
Rates  are  $1,  $1.50,  $2,  and  $2.50. 

FARMINGTON,  ILL.— The  Farmington  Citizens  Mutual  Telephone  Com- 
pany has  a  switchboard  at  Leina  of  100  line  capacity,  20  installed,  and  one  here, 
32  capacity,  10  installed.  Between  50  and  6u  subscribers  and  30  miles  of  toll 
line,  besides  party  lines.  This  company  has  connection  witli  all  surrounding 
ones,  giving  all   that   is  needed  to   take  care  of  by   this  system. 

PEKIN,  ILL. — The  Pekin  Telephone  Company  has  150  miles  of  fine  metal- 
lic toll  line  and  exchanges  at  Delevan  with  100  drops,  160  subscribers  and  90 
farmers;  Havana  with  200  drops,  175  subscribers  and  55  farmers;  Lacon  with 
200  drops,  155  subscribers  and  80  farmers;  Green  Valley  with  100  drops,  45 
subscribers  and  100  farmers;  Manite  with  100  drops,  60  subscribers  and  75 
farmers. 

BREMEN,  IND. — The  Bremen  Telephone  Company  has  a  Kellogg  300-drop 
board,   118  subscribers  and  9  miles  of  toll  line. 

MELLOTT,  IND.— The  Mellott  Telephone  Company  operates  a  loodrop 
board  and  has   175  subscribers  at  $1   per  month. 

LADOG.\,  IND. — The  Ladoga  Telephone  Company  has  a  300-drop  Amer- 
ican board,  250  subscribers  and   12  miles  of  toll  line. 

HILLSBORO,  IND.— The  Hillsboro  Telephone  Company  has  280  subscrib- 
ers and  operates  a  2oo-drop  board.     Many  farmers  take  the  service. 

LIGONIER,  IND. — The  Ligonier  Telephone  Company  operates  an  "Amer- 
ican,"  300-drop  board  and  has   270   subscribers.     Rates  are   $1.25. 

INDIANAPOLIS,  IND. — A  company  of  Indiana  capitalists  has  purchased 
and  is  now  operating  a  telephone  system  in  Bowling  Green,  Ky. 

LA  PORTE,  IND. — The  La  Porte  Telephone  Company  has  a  600-drop  board, 
500  subscribers  and   56  miles  of  toll  line.     An  extension  is  projected. 

PENDLETON,  IND. — The  Pendleton  Telephone  Company  is  growing  rap- 
idly.    It  has  a  300-drop  board  265   subscribers  and   16  miles  of   toll  line. 

HAGERSTOWN,  IND. — The  Hagerstown  Telephone  Company  uses  a  500- 
drop  board,   has  250   subscribers  and   21   miles  of   toll   line   at   15c. 

MONTMORENCI,  IND. — The  Montmorcnci  Telephone  Company  has  a  12- 
drop  board  and  93  subscribers,  mostly  farmers,  who  depend  on  crops  and  prices. 

PERRYSVILLE,  IND. — The  Pcrrysvillc  Telephone  Company  serves  102 
subscribers  from  a  50-drop  board  and  has  31  miles  of  toll  line.  Its  rates  are 
$2   per  month. 

LEWIS  CREEK,  IND.— The  C.  M.  Drake  Lewis  Creek  E.xchange  operates 
an  ".\merican,"  loo-drop  board,  65  in  use.  There  are  85  subscribers  and  25 
miles  of  toll  line. 


KINGM.\N,  IND.— The  Kingman  Telephone  Company  operates  a  ioo-droi> 
board  and  has  130  subscribers.  Rates  are  $1  and  $1.25.  Growth  has  been 
doubled  in  the  last  year. 

NEW  CASTLE,  IND.— The  New  Castle  Telephone  Company  has  400 
switchboard  capacity  and  an  8odrop  board;  500  subscribers,  35  mUes  of  toll 
line,  all   within  one  year. 

OTTERBEIN,  IND.— The  Otterbein  Telephone  Company  operates  a  Eureka 
200-drop  board  and  gives  service  to  230  subscribers  at  $15  per  annum.  There 
are  20  miles  of  toll  line. 

ROANOKE,  IND.— The  Roanoke  Telephone  Company  uses  Globe  Auto- 
matic apparatus,  has  a  pg-drop  board  and  60  subscribers.  Residence  rates  ate 
$1   and  business  houses,  $1.50. 

CORUNNA,  IND.— The  Corunna  Telephone  Exchange  has  connection  with 
the  Central  Union  Telephone  Company.  It  operates  a  loodrop  Bell  board 
and  has   160  subscribers,  and  80  on   farmers'  lines. 

WARSAW,  IND.— The  Commercial  Telephone  Company  has  installed  Eu- 
reka apparatus.  It  has  a  5oodrop  board,  500  subscribers  and  200  miles  of 
toll  line.     Considerable  increase  is  projected  soon. 

REMINGTON,  IND.— The  Remington  Telephone  Company  has  a  200-drop 
board  with  100  subscribers  and  70  miles  of  toll  line.  The  plant  has  just  been 
installed  and  already   100  more  telephones  are  projected. 

BATTLE  GROUND,  IND.— The  Cairo  Telephone  Company  operates  a  Ster- 
ling loo-drop  board,  has  67  subscribers  and  16  miles  of  toll  line.  This  com- 
pany has  disposed  of  one  of  its  exchanges  and  expects  to  greatly  improve  the 
other. 

DELPHI,  IND.— The  Carroll  Telephone  Company  has  a  32odrop  board  and 
over  300  subscribers.  Farmers'  lines  are  multiplying  rapidly;  seven  co-opera- 
tive companies  have  40S  telephones  installed  within  a  radius  of  ten  or  twelve 
miles. 

MICHIGAN  CITY,  IND.— The  Merchants'  Mutual  Telephone  Company  has 
a  1, coo-drop  board  and  will  soon  operate  its  full  capacity  as  there  arc  more 
orders  now  than  can  be  supplied.  There  are  700  subscribers  and  15  miles 
of   toll   line. 

NASHVILLE,  IND.— Thirty-five  citizens  of  this  place  cut  out  the  telephone 
wires  from  their  residences  and  places  of  business  recently,  as  a  result  of  the 
fight  which  has  been  on  for  sixty  days  between  the  Morgan  Telephone  Com- 
pany and  the  citizens. 

ANDERSON,  IND.— The  Delaware  &  Madison  County  Telephone  Company 
operates  Kellogg  apparatus,  has  3.000  switchboard  capacity  and  900  subscribers. 
It  has  added  4C0  subscribers  in  ten  months.  Farm  lines  are  being  built  in 
all    directions   and   new   cables    put   in. 

HAZELRIGG,  IND.— The  Hazelrigg  Co-operative  Telephone  Company  has 
a  loo-drop  board,  50  drops  in  use,  and  149  subscribers.  There  are  25  miles 
of  toll  line.  Subscribers  own  their  individual  lines  and  telephones,  and  pay 
about  $5  per  year  for  service  and  expenses. 

PLYMOUTH,  IND.— The  Plymouth  Telephone  Company  has  had  such  rapid 
growth  that  it  has  had  to  enlarge  its  system  and  yet  finds  it  difficult  to  meet 
the  demands  for  service.  It  operates  a  soodrop  board  and  has  3^5  subscribers 
with   125   miles  of  toll  line.     Its  rates  are  $1   and  $2. 

UNION  CITY,  IND.— The  Union  City  Telephone  Company  operates  a  400- 
drop  board,  has  550  subscribers  and  50  miles  of  toll  line.  Farmers'  business 
promises  to  be  a  great  feature.  The  company  is  now  constructing  an  exchange 
at  Lightsville  with  40  subscribers  to  connect  with  this  by  toll  line. 

SOUTH  BEND,  IND.— The  South  Bend  Home  Telephone  Company  has  a 
switchboard  capacity  of  3,000,  with  1,850  lines  installed.  There  are  2,500 
subscribers  and  150  miles  of  toll  line.  Business  rates  arc  $30;  residences, 
$20.  This  company  is  branching  out  in  many  directions  and  is  making  gond 
returns. 

L\WRENCE  IND.— The  Lawrence  Telephone  Company  operates  a  50- 
drop  board'and'has  27  subscribers  and  8  miles  of  toll  line.  The  rates  average 
$18.  The  outlook  is  very  favorable,  farmers  and  stock  raisers  about  here 
finding  a  telephone  a  necessity.  The  company  has  more  contracts  than  it  can 
at  present  take  care  of. 

CONNERSVILLE,  IND.— The  Connersville  Telephone  Company  has  a  600- 
line  switchboard  and  640  subscribers,  with  eight  miles  of  toll  line.  The  com- 
pany is  now  putting  up  20,000  feet  of  cable  and  preparing  to  make  all  lines 
metallic;  it  is  also  installing  a  Kellogg  central  energy  system.  The  stock  has 
been   increased   from   $50,000   to  $100,000. 

FRANKFORT,  IND.— The  Central  Energy  Telephone  Association  has 
switchboard  capacity  of  6oo-drops  and  the  same  number  of  subscribers.  The 
company  has  contracted  for  a  lamp  line  signal  full  multiple  switchboard  of  3.^00 
lines  capacity.  Underground  cables  are  to  be  put  in,  and  everything  necessary 
installed  to  make  a  perfect  up-to-date   system. 

INDIANAPOLIS,  IND.— The  Big  Raccoon  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $4,000.  The  company  will 
construct  and  operate  a  telephone  system  throughout  Park  and  Vigo  counties. 
The  headquarters  and  principal  exchange  will  be  in  Bridgeton.  J.  R.  McMiUer, 
James  P.  Jones,  Robert  M.  Bell  and  John  W.  Seller  are  the  incorporators. 

MUNCIE;  IND.— The  Delaware  &  Madison  Counties  Telephone  Company 
has  just  installed  a  new  section  to  its  switchboard,  having  filled  the  first  of 
1,120  drops  in  three  months.  The  capacity  is  now  1,600.  with  1,225  subscribers. 
There  are  54  miles  of  toll  line  in  both  counties.  Rates  are  $18  and  $30.  Farm 
lines  are  projected  and  the  company  now  has  over  100  signed  contracts  to 
take  care  of.  The  company  has  e.xchanges  in  Anderson,  900  subscribers;  El- 
wood,  400;  Alexandria,  200;  and  has  toll  stations  at  Eaton,  Daleville,  York- 
town   and   Albany. 

WAGONER.  IND.  TERR.-Tlie  Wagoner  Telephone  Company  gives  good 
service  to  220  subscribers,  has  a  400-drop  board  and  40  miles  of  toll  line. 
Rates  are  $1.50  and  $2. 


•1" 


ELECTRICAL    WORLD    and    ENGINEER. 


Vol..  XLII.  No.  I. 


TAUI-S  VM.I.EY.  INn.  TERR.— The  I'aiil.  V.llry  Telephone  Kxch»i(HC 
w*>  boiiiiht  reiTiilly  l>y  the  proprictorn  ii(  the  electric  liuht  •ytteiii,  Me»irt. 
Thonipftiin  Hrtta.  It  hai  n  juu  ilrop  tuiard  anil  1 5<i  ■uhNi-rit>rrs  at  $1.50  In  %M 
per  im>nth  and  jjc.  loll  rale.  There  are  .14  mlleii  of  toll  line.  All  the  linei 
were  iniuh  ilelerioraled  when  MeAri.  Thonipaon  took  ponaeuion  ami  the  nent 
two   inonlhn    will    lie  •|>enl    in    puttinii  evrrylhing   in    lirt   t'la>«   conilltiun. 

l'"ORK,ST  riTY,  lA. — The  Winneliano  Telephone  l'oni|>any  haa  a  jooilrop 
tH>aril,   na  inttalled,  and   iso  (ul»criber«. 

ITU'RDAN,  lA.— The  I'hnnlun  Mutual  Telephone  Kxchangc  operalea  a  300- 
drop  lM>aid.  hat  too  lubacrilter*  and  7  rural  Unci. 

WAI.I,  t.AKE,  lA. — The  Wall  Ij>l<e  Fanner*'  Telephone  Company  operate* 
a   Eureka   hoard  of   ji  dropi   and   has   5J  *ul>iicril>er«. 

BEl)|"()R|),  I  A. — The  Bedford  Telephone  Company  operates  a  joo-drop 
board  and  lm»  350  lubscrilierii  in  town  and  350  farineri.  Kates  arc  $1  per 
month. 

EI.nt>R.\,  lA. — The  Eldora  Mutual  Telephone  Company  operates  a  Joo- 
drop    Eureka  board  and    175   subscribers.     This  is  a  mutual  telephone  company. 

CdNROY,  I.\.  -  The  lowa-llilton  Telephone  Company  uses  a  34-drop  board 
and  has  100  subscribers,  and  is  constnictinK  other  lines.  There  is  every  pros- 
pect that  business  will  be  doubled  within  a  year. 

STORY  CITY.  lA.— Tli«  Story  City  Telephone  Company  is  payiuR  and 
prosixruus.  It  Rives  service  to  too  subscribers  from  a  joodrop  board  ami  lins 
S5  miles  of  toll  line.     Kales  are  $1.50  and  $j  per  month. 

nSK.M.ddS.V,  I.'\.  The  Osknloosa  Home  Telephone  Comp.nny  reports  a  fine 
outlook.  It  has  now  i.ioo  switchboard  cap.-icily  and  1,400  subscribers.  Exten- 
sions  niul    improvements  arc   to   be   made    in    the   near    future. 

GR.W'ITV,  I.\.-Mr.  II.  N.  .Anderson  reports  very  favorably  of  his  line  here, 
which  has  a  1  co-drop  board  and  55  SMbscrihers  with  100  miles  of  toll  line.  The 
cxchanKc  gives  connection  with  metallic  toll  lines  to  St.  Joseph,  Mo.  Mr. 
Anderson   also   has  an  exchange   of   30  telephones   in  Conway,   la. 

WKRSTER  CITY,  I.\.— The  E.  H.  Martin  Telc|)honc  Company  operates  an 
Soodrop  board,  supplying  750  subscribers  and  500  miles  of  toll  line.  The  com- 
pany owns  a  fine  met.iUic  toll  line  from  Fort  Dodge  to  Dcs  Moines  without 
intermediate  station  except  at  this  place;  also  operates  15,000  feet  of  under- 
ground cable. 

BLOOM EIELD,  I.\. — The  Davis  County  Telephone  Company  operates  a  400- 
drop  board  and  has  290  subscribers  with  75  miles  of  toll  line.  The  comp.my 
contemplates  connecting   600   or  800   farmer   telephones. 

CARSON,  I.'\. — The  Carson  Telephone  Company,  has  a  loo-drop  board,  J2$ 
subscribers  and  10  miles  of  toll  line. 

\V.\SHIN'GTOX,  I.\. — The  Washington  Telephone  Company  has  filed  ar- 
ticles of  incorporation,  the  capital  stock  being  $60,000.  Mr.  L.  D.  Robinson 
is  president. 

CORNI.NG,  I.\. — The  Corning  Telephone  Company  has  a  switchboard  capacity 
of  350  drops,  700  subscribers  and  300  miles  of  toll  line.  Last  year  it  paid  2n 
per  cent,  dividends,  and  now  the  company  wishes  to  sell  $10,000  first  mortgage 
bonds  to  run  ten  years;  optional  payments  at  6  per  cent,  interest.  The  line 
between  Red  Oak  and  Corning,  is  being  improved,  but  good  metallic  lines  to 
Omaha  are  needed. 

OSBORNE.  K.AN. — The  Osborne  Telephone  Company  has  a  300-drop  board, 
150  installed,  and    120  subscribers. 

GRE.\T  BEND,  KAN.— The  Grimes  Light,  Telephone  &  Power  Company 
operates  a  sSodrop  board  and  has  180  subscribers. 

NEODESH.A,  KAN. — The  Hull  Telephone  Company  has  a  200-drop  board 
and  J79  subscribers,  with  32  miles  of  toll  line.  Rates  arc  $1  and  $2;  toll  serv- 
ice 25c. 

McPHERSON,  K.AN.— The  McPherson  Telephone  Company  has  a  3oodrop 
board  and  440  subscribers,  with  106  miles  of  toll  line.  Rates  are  from  75c. 
to   $2.50   per   month. 

ATCHISON,  K.AN.— The  Platte  Purchase  Telephone  Company  has  a  five-drop 
boards  and  125  subscribers,  with  50  miles  of  toll  line.  It  has  recently  added 
three  or  four  small  exchanges. 

F.AIRVIEW,  KAN. — The  Fairview  Telephone  Company  has  a  loo-drop  board 
serving  200  subscribers.  Rates  are  free  to  stockholders,  as  this  company  is 
run  on  the  mutual  plan  and  not  for  profit. 

-ATCHISON,  K.^N. — The  Atchison  Telephone  Company  operates  a  i, 200-drop 
board  with  the  same  number  of  subscribers.  The  company  is  erecting  a  new 
building,  and  putting  in  new  construction  throughout. 

JUNCTION  CITY,  KAN.— The  Wareham-Dewey  Telephone  Company  op- 
erates a  soo-drop  board  of  Sterling  make,  has  450  subscribers  and  55  miles 
of  toll  line.     New  cable  and  more  toll   work  are  projected. 

SMITH  CENTER,  KAN. — The  Exchange  Telephone  Company  supplies 
service  to  210  subscribers  from  a  3oo-drop  board.  There  are  also  102  miles  of 
toll  line.     Rates  are  $1  and  $2.     Farmers'  lines  are  to  be  added. 

KINGM.AN,  KAN. — The  Kingman  Telephone  Company  operates  a  300-drop 
board  in  Kingman  with  252  subscribers,  and  a  loo-drop  board  at  Norwich  with 
32  subscribers.     Rates  are  $2  for  business,  $1    for  private  houses. 

EL  DORADO,  KAN.— The  El  Dorado  Telephone  Company  reports  business 
most  satisfactory,  both  in  service  and  profits.  It  operates  a  300-drop  board, 
has  225  subscribers  and  200  miles  of  toll  line.  Many  improvements  are 
projected. 

EMPORI.A,  KAN. — The  Emporia  Independent  Telephone  Company  has  just 
finished  rebuilding  and  has  put  in  300  telephones  in  the  last  three  months. 
It  has  switchboard  capacity  of  1,050  drops  and  925  subscribers.  There  are  150 
miles   of   toll    line. 

DOWNS,  KAN. — The  Downs  Western  Telephone  Company  has  300  sub- 
scribers and  three  exchanges  of  300,  100  and  100  drops  respectively.  There 
are  260  miles  of  toll  line  and  100  miles  of  farmers'  lines  are  to  be  built.  The 
company  has  27  toll  line  stations. 


WII.I.IAM.SBUKr..  KAN,— The  Williamsburg  Telephone  Company  o|>rrate* 
a  300  drop  iHiard,  has  115  subtcrlbrri  and  i;ii  milra  of  lidl  line,  charging  2] 
crnU  per  mriaagr.  The  company  is  coniiectrd  with  all  the  lown<  uiuund  and 
hat    Mil    (armrrt  cunnrclcil   to  lliii  switchboard. 

IIKI.orr,  KAN.  The  .Solomon  N'ulley  Telephone  Company  hai  4011  drop 
•  wilchlHiaril  capacity  ami  400  •ulwcribrri.  It  also  ha>  rxchungri  at  Cawkcr 
City,  with  17)  (iibsi-rilM-ri,  and  (ilaKo,  Ho  subscribers.  The  company  will  have 
juu  •ubtcrilirrs  on  its  fanners'   lines  before  the  summer  is   far  advanced. 

JEWKI.I.  CITY,  KAN.— The  Jewell  County  Telephone  Comimny  rrporH 
■narked  Inipiuvrnirnt  in  toll  line  butinen.  It  owns  an  exchungr  lit  Mankato  with 
a  looilrop  Kellogg  board  inatallcd.  The  board  here  has  100  drops  and  there 
are  no  aubscribcrs  with  100  miles  of  toll  line.  Two  new  exchanges  are 
projected. 

AXTELL,  KAN.-  The  Axtcll  Telephone  Company  finds  the  telephone  busi- 
ness yet  in  its  infancy,  but  growing  fail.  Every  farmer  in  the  vicinity  wants 
a  telephone  and  ia  willing  to  pay  a  reasonable  rate  for  it.  Thia  place  has  a 
lou'drop  liiinrd  and  uj  aubscribers.  There  are  ten  miles  of  toll  line,  the  charge 
Iwing    15c.    per   inefsage. 

ABILENE,  KAN.-  We  arc  indebted  to  Mr.  C.  S.  Brown,  of  the  Brown  Tel- 
ephone Company  for  the  following  information.  The  company  has  increased 
its  capital  xtock  from  $$0,000  to  $100,000  and  will  add  100  subacribers  and  100 
rural  Irlephonea  as  fast  as  the  work  can  be  done.  It  will  alHO  build  60  miles 
of  copper  metallic  toll  lines.  It  operates  a  7uO'drop  board,  has  JSO  subscribers 
and  270  miles  of  loll  line.  The  rates  arc  $1.25  and  $2.  Thia  company  is  also 
interested  in  the  Union  Tel.  &  Tel.  Company,  which  is  building  100  mites  of 
toll  line   (cojiper)    from  Abilene  to  Topeka. 

CLI.NTON,  KY. — The  Clinton  Telegraph  &  Tele|ihonc  Company  operates  a 
2oodrop  board,  has  90   subscribers  and    150  miles  of  toll   line. 

RUSSELL,  KY. — Russell  and  Dannilon  operate  a  25-drop  board,  have  25 
subscribers  and  35   miles  of  toll   line.      An   increase   ii  projected. 

WICKLIFFE,  KY. — The  Wickliffe  Telephone  Company  operates  a  loo-drop 
board,  has  85  subscribers  and  16  miles  of  toll  line.  Rates  arc  $12  to  $30  per 
annum. 

LOUISVILLE,  KY. — The  Louisville  Home  Tetcphonc  Company  reports  rapid 
growth.  It  has  6.100  subscribers  supplied  with  service  frtun  a  switchboard  of 
12,000-drop    capacity. 

H.ALEY'S  MILL,  KY.— The  Haley's  Mill  Telephone  Company  belongs  to 
II.  C.  Ilelsley,  of  Ilopkinsville  and  D.  Smith,  of  Fruit  Hill.  There  are  30  miles 
of  toll  line  which  will  probably  be  extended. 

MOKGANI-IELD,  KY.— The  Morganfield  Tclei>honc  &  Telegraph  Company 
operates  a  300-drop  board,  has  300  subscribers  and  50  miles  of  toll  line.  It 
has  an  exchange  at  Sturgis,  Ky.,  with  a  240-drop  board  and  230  subscribers. 

LANCASTER,  KY. — The  Bastin  Telephone  Company  operates  a  200-drop 
board  here  and  has  one  of  50  at  Crab  Orchard,  100  at  Mt.  Vernon,  100  at 
Livingston;  with  320  subscribers  in  all  and  210  miles  of  toll  lines.  Further 
extcnsi(ms  are  projected.     The  lines  extend  into  several  counties. 

M.VYSVILLE,  KY. — The  Slaysvillc  Telephone  Company  operates  a  400-drop 
board  and  has  415  subscribers;  the  number  will  shortly  be  increased  as  long 
distance  lines  are  now  being  constructed.  There  arc  200  miles  of  toll  line. 
Rates  are  $24,  $18  and  $12.  This  company  controls  tlic  situation,  and  its  growth 
has  been  phenomenal. 

NEW  IBERIA,  LA. — The  People's  Independent  Telephone  Company  operates 
a  300-drop  board  with  the  same  number  of  subscribers  and  125  miles  of  toll 
line. 

YARMOUTH,  ME. — The  Yarmouth  Telephone  Company  has  a  2odrop 
board  and  35   subscribers,  using  Bell  apparatus. 

M.ADISO.N,  ME. — The  Somerset  Telephone  Company  has  a  loo-drop  board, 
150  subscribers  at  $15,  $18  and  $24,  and  20  miles  of  toll  line. 

MONMOUTH,  ME. — The  Lewiston  &  Greene  Telephone  Company  has  a 
lo-drop  board,  38  subscribers  at  $12  per  year  and  35  miles  of  toll  line. 

BUXTON,  ME. — The  Saco  River  Tel.  &  Tel.  Company  supplies  service  to 
24  subscribers  from  a  six-drop  board  and  has  50  miles  of  toll  line.  Its  rates 
are   $24. 

FARMINGTON,  ME. — The  Eastern  Telephone  Company  operates  a  200- 
drop  board,  has  230  subscribers  and  160  miles  of  toll  line.  Service  is  $15 
per  year. 

NORRIDGEWOCK,  ME.— The  New  Sharon  &  Norridgewock  Telephone 
Company  gives  service  to  200  subscribers  from  a  30-drop  board.  It  has  30 
miles  of  toll  line. 

NEW  GLOUCESTER,  ME.— The  Pine  Tree  Telephone  &  Telegraph  Com- 
pany has  a  2o-drop  board  and  165  subscribers;  also  15  miles  of  toll  line.  Rates 
are  $12  per  year. 

SEW.AGO,  ME. — The  Baldwin  &  Sewago  Telephone  Company  has  a  lo- 
drop  board,  28  subscribers  and  23  miles  of  toll  line.  Rates  are  $15  per  year. 
The  toll   line  is  to  be  extended. 

ROCHESTER,  ME. — The  Rochester  Telephone  Company  has  a  400-drop 
board  capacity  and  550  subscribers;  25  miles  of  toll  line  and  many  country 
lines  contemplated.     At   present  it  is  hard  work  to  keep  up  with  the  demand. 

ARDWICK,  MD. — The  W.  C.  Lord  Telephone  Company  has  a  loo-drop 
board  and  36  subscribers.  A  number  of  toll  lines  will  be  built  in  the  near 
future  each  having  several  stations. 

HOY'ER,  MD. — The  Garrett  County  Telephone  Company  operates  a  50-drop 
board  here  and  seven  others  with  from  six  to  twelve  drops.  There  are  400 
subscribers  and  250  to  300  miles  of  toll  line,  the  rates  for  the  latter  service 
being  $6  to  $10  per  year.  A  large  increase  is  projected  to  give  connection 
with  long  distance  lines. 

SPRINGFIELD,  M.ASS. — The  Hampden  Automatic  Telephone  Company, 
using  Strowger  apparatus,  is  soon  to  be  started  here.  This  is  one  of  the  finest 
telephone  centres  in  New  England. 
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TEPEHUACAX,  MEXICO.^A  tclfplionc  line  is  being  constructed  between 
this  city  and  Tcmala. 

SAN  JUAN  BAUTISTA,  MEXICO.— Dr.  Nicanor  L.  Melo,  of  this  place, 
has  constructed  a  telephone  line  between   San  Juan  Bautista  and  Teapa. 

PUEHI-A,  MEXICO. — A  system  of  telephone  has  been  established  between 
eight  small  towns  situated  in  the  Acajacatc  district,  this  state.  It  is  to  be 
extended  to  other  towns. 

CITY  OF  MEXICO,  MEX. — The  tek-'ihonc  company  is  preparing  to  vacate  its 
present  quarters  in  this  city.  The  building  will  be  torn  down  and  the  new 
National   Opera  House  erected  upon  its  site. 

TOPOLOBAMPO,  MEXICO.— Camilo  A.  Gonzalez,  director  general  of  tel- 
egraphs for  the  Mexican  Government,  has  been  making  a  personal  investigation 
here  with  the  view  of  establishing  wireless  telegraphic  communication  between 
this  place  and  La  Paz,  situated  across  the  Gulf  of  Lower  California. 

BELLEV'UE,  MICH. — The  Citizens'  Telephone  Company  has  a  loo-drop 
board  and   62  subscribers,  with   100  miles  of  toll  line. 

M.\Y\'ILLE,  MICH. — The  Moore  Telephone  Company  operates  a  sodrop 
board  with  40  subscribers.     The  company  is  putting  in  farmers'   lines. 

PETERSBURG,    MICH.— The    Petersburg    Telephone    Exchange    has    a    loo- 
drop  board  and  30  subscribers  at  $10  and  $20.     There  are  7  miles  of  toll  line. 
W.VTERFORD,   MICH.— The    Michigan   Telephone    Company   has   a    i^drop 
board   and   nine   subscribers.      Rates   are   $15    per   year;   toll    rate    loc.    and   up- 
wards. 

.XEW.AGO,  MICH. — The  Citizens'  Telephone  Company  operates  a  local  ex- 
change and  is  part  of  the  one  at  Grand  Rapids.  It  has  a  70-drop  board  and 
48   subscribers. 

CLIFFORD,  MICH. --The  New  State  Telephone  Company  has  a  i2-drop 
board  and  is  operated  by  Dr.  S.  D.  Keiller.  It  has,  besides,  a  short  toll  line 
at  $12   per  year. 

CASSOPOLIS,  MICH.— Messrs.  Jones  &  Reynolds  operate  the  telephone 
line  here  very  successfully.  They  have  a  250-drop  board,  206  subscribers  and 
100  miles  of  toll  line. 

BE.WERTON,  MICH.— The  Beaverton-Gladwin  Telephone  Company  op- 
erates a  50-drop  board,  has  five  subscribers  and  four  miles  of  toll  line.  Recent 
growth  has  been  large. 

METAMORA,  MICH. — The  Michigan  Telephone  Company  operates  a  50- 
drop  board  of  Western  Electric  make,  has  11  subscribers  and  $7  per  year  and 
is  building  farmers'    lines. 

HOMER,  MICH. — The  Homer  Teleplione  Company  operates  a  iso-drop 
board  with  150  subscribers.  Kellogg  apparatus  is  used.  There  are  15  miles 
of  toll  line.     Rates  are  $12  and  $15. 

DUNDEE,  MICH. — The  Monroe  County  Telephone  Company  has  a  switch- 
board capacity  of  240,  central  energy.  There  are  180  subscribers  and  11  miles 
of   toll   line,  the   rates  being  $12   and  $24    for  subscriptions. 

THREE  RIVERS,  MICH.— The  Three  Rivers  Telephone  Company  has 
added  over  100  telephones  to  its  service  in  three  months.  It  now  has  540, 
getting  service  from  a  500-drop  board.     There  are   75  miles  of  toll  line. 

.\LMONT,  MICH. — Mr.  W.  F.  Hammond  operates  a  loo-drop  board  of 
Western  Electric  apparatus.  There  are  30  subscribers  and  70  miles  of  toll 
line.     Rates  are  $15.     A  large  increase  in  the  number  of  subscribers  is  expected. 

E.\RLETON,  MICH.— The  People's  Telephone  Company,  of  Wayne,  op- 
crates  four  lo-drop  boards,  has  25  subscribers  and  30  miles  of  toll  line.  The 
lines  run  through  eight  towns,  and  contracts  with  the  Bell  Company  give 
other  connections. 

L.ANSING,  MICH. — The  Citizens'  Telephone  Company  uses  American  ap- 
paratus, has  1,600-drop  switchboard  capacity  and  1,718  subscribers.  This  is 
part  of  the  Grand  Rapids  Company.  The  rates  for  business  houses  are  $24, 
and  for  residences,  $18. 

MONROE,  MICH. — The  Michigan  Teleiihone  Company  operates  Western 
Electric  apparatus,  has  350-drop  board  capacity,  350  subscribers  and  several 
hundred  miles  of  toll  line.  Farmers'  lines  are  bringing  large  business  and  the 
company  is  installing  great   numbers  of  instruments. 

GAYLORD,  MICH. — The  Otsego  County  Telephone  Company  operates  a 
250-drop  board  with  132  subscribers.  .Also  32  miles  of  metallic  toll  line.  In 
addition  there  is  an  exchange  at  Vanderbilt  with  a  1 50-drop  board  and  31  sub- 
scribers.    Rates  are  all  $12  and  $15;  party  lines  $3  less. 

YPSILANTI,  MICH. — The  Washtenaw  Telephone  Company  uses  Ameri- 
can Bell  apparatus,  has  a  6-drop  board  and  20  miles  of  toll  lines,  the  charge 
per  message  being  loc.  An  extension  to  West  Sumpter  is  projected.  This  line 
is   leased   to  the   Michigan   Bell   Telephone   Company  on   a  sharing  basis. 

CHELSEA,  MICH. — The  Chelsea  Telephone  Company  operates  a  200-drop 
board  and  has  170  subscribers  at  $12  per  year.  Farmers'  lines  have  -just 
been  completed,  one  of  18  miles,  with  28  telephones,  one  of  8  miles,  with  16 
telephones,  and  a  third,  under  construction,  is  9  miles  long 'and  has  14 
subscribers. 

ADRIAN,  MICH. — The  Adrian  Telephone  Company  operates  a  switchboard 
of  1,000-drop  capacity,  700  lines  being  installed.  It  supplies  800  subscribers, 
and  has  155  miles  of  toll  line.  Rates  are  $24  and  $12.  The  country  toll  is 
10  and  15  cents.  Late  demand  has  been  so  great  that  new  subscribers  have 
been  refused.  The  company  operates  in  addition,  exchanges  at  Dcerfield,  75 
subscribers;  Palmyra,  70;  Jasper,  75,  and  Cadmus,  50.  It  has  toll  lines  to 
every  part  of  the  surrounding  country,  with  65  stations,  and  connects  or  has 
contracts  with  20  exchanges  in  the  county. 

WATERVILLE,  MINN. — The  Cameron  Valley  Telephone  Company  operates 
five  exchanges,  viz.:  Waterville,  150  drops;  Janesvillc,  150;  Montgomery,  100: 
I.e  Seur  Centre,  100,  and  Elysian,  50.  There  are  460  subscri!)crs,  75  miles  of 
toll  lines  and  150  miles  of  farmers'  lines.  Rates,  $1  and  $2  for  town  and 
$1.50   for   farmers. 


BRIDGER,  MONT.— The  telephone  system  from  this  place  to  Themopolis, 
Wyo.,  taking  in  Cody,  Basin,  Meeteetse  and  other  towns,  will  Ije  completed 
some  time  in  July  by  the  Rocky  Mountain  Bell  Telephone  Company. 

HOPKINS,  MO.— The  Hopkins  Telephone  Company  operates  a  20odrop 
board,  has  460  subscribers  and  30  miles  of  toll  line.  Rates  are  25c.  for  each 
talk  for  60  miles  or  less.  The  company  has  150  telephones  in  town,  the  rest 
are   farmers'  lines,  8  to   10  on  each  line.     The  farmers  pay   $12   per  annum. 

PAPILLION,  NEB.  The  Home  Telephone  Company  operates  exchanges  at 
Papillion,  Gretna  and  Springfield,  with  100,  300  and  30odrop  boards  respec- 
tively, and  400  subscribers.  There  are  50  miles  of  metallic  line  and  a  large 
increase  is  projected.     Rates  are  $1.50  for  business  or  farm,  $1   for  residences. 

NEW  LISBON,  N.  J.— The  Farmers'  Telephone  Company  is  making  great 
progress  in  this  vicinity.  Its  switchboard  capacity  is  250  with  65  subscribers. 
There  are  35  miles  of  toll  line  at  $20  annually.  A  large  increase  is  in  con- 
templation. 

DEPOSIT,  N.  Y.— The  exchange  here  has  a  50-drop  board  and  130  sub- 
scribers at  $10  per  annum.     There  arc  40  miles  of  toll  line. 

CHESTERTOW.N,  N.  Y.— The  Chestertown  Telephone  Company  operates  a 
loo-drop  board  and  a  lo-line  toll  board.  It  has  150  subscribers  and  30  miles 
of  toll  line.  Rates  are  $12,  $15  and  $20  per  year.  The  company  is  now 
making  all  lines  metallic. 

CANASTOTA,  N.  Y.— The  Farmers'  Telephone  Company  has  a  12-drop 
board  with  39  subscribers,  and  27  miles  of  toll  line.  An  increase  is  projected. 
There  is  a  fine  metallic  circuit,  mostly  built  by  farmers  and  excellent  service 
for  about    loc.   per  month. 

MARSHVILLE,  N.  C— The  Marshville  Telephone  Company  has  been  char- 
tered with  $10,000  capital.     H.   B.   Marsh   is  among  the  stockholders. 

CHARLOTTE,  N.  C— The  Caroline-Henrietta  Telephone  Company  has  been 
chartered  to  operate  a  telephone  line  in  North  Carolina.  Thos  P.  Reynolds  is 
interested.     The  capital   stock  is  $600. 

GREENSBORO,  N.  C— The  construction  department  of  the  Bell  Telephone 
Company  is  making  estimates  for  cables,  underground  wires,  etc.,  to  be  used 
in  rebuilding  the  recently  absorbed  local  telephone  company's  plant  in 
Greensboro. 

ALBEMARLE,  N.  C. — The  Albemarle  Telephone  Company  operates  a  100- 
drop  board,  has  80  subscribers  and  60  miles  of  toll  line.  The  company  has 
recently  bought  the  Stanley  County  system.  It  charges  $1  for  residences,  $1.50 
for    business   houses. 

R.XLEIGH,  N.  C— The  Southern  Bell  Telephone  Company  is  rushing  a 
through  line  from  Raleigh  to  Cheraw,  S.  C.  A  new  exchange  has  just  been 
completed  at  Selma,  N.  C,  by  the  Bell  Company.  The  company  is  working 
to  connect  every  important  town  in  North  Carolina. 

CHARLOTTE,  N.  C. — In  connection  with  the  erection  of  a  new  three- 
story  exchange  at  Charlotte,  the  Southern  Bell  Telephone  Company  will  in- 
stall an  entirely  new  system,  placing  its  wires  underground.  New  switchboards 
have  been  ordered.     There  are  now-  900  telephones  in  use. 

M.ARIA  ALENE,  OHIO.— The  Marion  Telephone  Company  has  a  50-drop 
board  and  30  subscribers.     The  rate  is  $1   per  month. 

CLYDE,  OHIO. — The  Farmers'  Telephone  Company  has  250  switchboard 
capacity,   25   drops  installed  and   100  subscribers.     An  increase  is  contemplated. 

CAVETT,  OHIO.— The  Cavett  Telephone  Company  has  been  incorporated 
with  $5,000  capital  stock  by  W.  Brohnam,  W.  M.  McQuown,  J.  H.  Myers, 
O.  H.  Myers  and  Ernest  Kahn. 

CINCINNATI,  OHIO. — The  probate  court  has  overruled  the  demurrer  of 
the  city  to  the  petition  of  the  Cincinnati  Telephone  Company,  and  the  com- 
pany will  be  granted  a  franchise  to  install  its  telephone  system  throughout 
the  city.     The  wires  will   be  placed  underground. 

CHATTANOOGA,  TENN. — The  Cumberland  Telephone  Company  will  erect 
an  $8,000  addition  to  its  Chattanooga  plant  and  will  put  in  a  new  $10,000 
switchboard. 

CHATTANOOG.X,  TENN.— The  Hamilton  Telephone  Company,  of  Chatta- 
nooga, has  received  a  charter,  the  capital  being  $5,000.  The  incorporators  arc 
Z.   C.  Patten,  T.   W.   Fritts,   L.   J.   Sharp  and  others. 

TL'LL.\HOM.\,  TENN. — .\  movement  is  on  foot  for  the  organization  of  a 
local  telephone  exchange  at  TuUahoma.  A  meeting  will  be  held  soon  to  dis- 
cuss the  situation.     The  Cumberland  Company  is  already  in  the  field. 

BEAUMONT,  TEX. — Tl  c  Beaumont  Telephone  Company  announces  that 
it  will  build  a  toll  line  to  Sour  Lake  Springs,  a  distance  of  about  25  miles. 
The  work  of  constructing  the  line  will  commence  as  soon  as  the  right-of-way 
can  be  secured. 

FORT  WORTH,  TEX.— The  Fort  Worth  Telephone  Company,  of  which 
F.  B.  McElroy  is  vice-president,  will  construct  a  long  distance  line  between  this 
city  and  Hillsboro  on  the  south  and  to  Gainesville  on  the  north.  This 
company  is  building  an  exchange  building  here  at  a  cost  of  $20,500.  The  same 
interests  are  establishing  local  telephone  systems  in  Gainesville,  Denton  and 
Cleburne. 

MOAB,  UTAH. — The  La  Sal  Mountain  Telephone  and  Electric  Company 
has  been  organized  at  this  place  for  the  purpose  of  operating  telephone  sys- 
tems and  an  electric  power  plant. 

MUSCOD.\,  WIS.— The  Basswood  &  Eagle  Telephone  Company  is  composed 
of  13  farmers  who  own  the  line  between  this  place  and  Richland  City,  but  has 
nothing  to  do  with  the  switchboards  at  those  places.  There  are  25  subscribers 
and   25   miles  of  toll  line. 
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Elhctric  Lk.ht  and  POWliK. 

HL'NTSVII.I.E.  ALA.  The  llnntivillr  Hallway,  l.iulu  *  I'owcr  fiimpany 
has  icciiml  «he  conlraci  for  IlKliiinu  thr  liiy  (or  a  prrioil  ..f  five  yrai.  at 
♦rs  l'»r  liKht  I'cr  aiituini.  The  iimliuit  (ircvijci  llial  a  nrw  liiililinR  (itani  aliall 
be  ereilol  liy   Decenilier   i. 

HISllKK.  ARIZ.  A  new  electric  liglil  plant  it  lo  be  inilulle<l  line.  IMirlpa, 
Dtxliir  ji    Co.,  can   prolialily   give  infuriiialion. 

r.\K.\(;(>UI.l).  AKK.  Tlir  Cry.liil  Ice  Company  linn  i  ,Moo  i6  ami  ,jcp 
Incumlrvrni  IihIiIh  for  »trcet  liKlilinif.  The  company  it  in  the  ninrkrl  fur  two 
ilirril  o.nnnlr.l  dynamo,  of  jj  ami  ion  kw.  It  will  alio  chiuiKC  ilt  tireel 
liulitinii  (yaleni. 

(lUII-l-I.V.  CA.-  Ihr  town  ..f  (irirhii  him  voted  $100,000  boniln  for  liKht. 
water    iind    iiewernfie. 

\V.\SIII.\(;T().\.  IA.— The  WathinKton  llliiminatinK  Company  oprratrn  15 
•re  lifhlt  and  300  incandctcenta. 

MT.  VKRNO.N,  IA.— The  Mount  Vernon  lilcctric  Light  Company  baa  j.ooo 
i6cp  and  60  socp  incandescent  lightt. 

rLEMLVCSin'RC,  KY.— Henderson  &  Ollannon  opcr.iles  one  arc  of  j,ooo  cp 
and  600   i6cp  inciindcsccnis.     A  jo  to  jokw  .'sovcdt  <lyn.imo  is  required. 

KN'KRKTT.  M.\S.S.— .-V  new  contract  has  been  placed  by  the  city  of  Everett, 
Masji.,  with  the  Maiden  KIcctric  Light  Company  for  municipal  lighting.  Last 
year  the  arcs  cost  $90  each  for  i.joocp  lamps,  with  free  light  for  the  polioe 
station  and  city  hall.  This  year  the  lights  will  cost  the  same,  but  ^.ooocp 
lamps  are  to  be  used,  the  police  station  and  city  hall  arc  to  be  lighted  free, 
end  light  will  be  supplied  to  a  new  armory  to.  the  amount  of  $150  a  year.  The 
number  of  lights  included  is  Sr'/i.  one  lamp  being  on  the  dividing  line  between 
Maiden  and  Everett.  The  population  of  Everett  is  now  about  26,500,  which 
makes  the  cost  per  are  lamp  per  capita  practically  35  cents  and  the  cost  of 
arc  lighting  per  capita  30  cents  per  annum  on  a  moonlight  schedule,  all  night 
burning. 

QUINCV.  MASS.-  After  three  weeks  of  darkness  due  to  the  inability  of  the 
city  of  Quincy,  Mass.,  and  the  officers  of  the  local  electric  ligiiling  company  to 
come  to  terms  an  agreement  has  been  reached  and  the  streets  once  more  arc 
being  lighted.  The  company  has  agreed  to  a  new  contract  for  street  lighting 
at  a  re.luction  of  six  per  cent,  from  the  prices  clmrgcd  in  the  contract  which 
terminated  June  i.  The  company  also  agreed  to  increase  the  number  of  nights 
on  which  current  is  to  be  supplied  by  four  per  cent.  For  the  next  three 
years  the  city  will  pay  $71  a  year  for  each  arc  light,  and  $17.50  for  each  in- 
candescent. The  lights  are  to  be  on  every  night  except  two  nights  before  and 
two  nights  ;*fter  full  moon,  provided  the  moon  is  shining  brightly.  If  it  is  ob- 
scured at  this  time  the  lights  arc  to  burn  as  on  other  nights.  Heretofore  the 
lights  have  been  turned  off  whenever  the  almanac  said  there  was  a  full  moon 
whether  the  moon  was  visible  or  not.  ' 

ZA.MORA,  MEXICO.-Brisbin  &  Davis  have  the  contract  for  constructing 
the  canal  which  is  to  run  from  the  Rio  Duerro  to  this  place  to  furnish  power 
for  the  Guanajuato  electric  generating  plant.  B.  T.  Davis  is  in  charge  of  the 
work. 

MERIDA.  MEXICO.-The  electric  light  and  power  company  of  this  place, 
known  as  the  Compania  Yucatcca  de  Luz  y  Fuerza  Electricas,  has  gone  into 
liquidation.  The  plant  of  the  company  is  said  to  have  cost  more  than  $1,000,000 
and  It  had  a  contract  for  furnishing  the  city  with  light  for  a  period  of  years 
which   has  some  time  yet   to   run. 

MONTEREY,  MEXICO— The  Monterey  Electric  Light  Company  is  prepar- 
ing  to  erect  a  large  addition  to  its  present  plant.  When  the  necessary  build- 
ings are  erected  and  the  machinery  installed  the  present  capacity  of  the  plant 
w-ill  have  been  doubled.  Emil  Dysterud,  the  manager  of  the  plant  says  that 
about  $150,000,  Mexican  money,  will  be  expended  in  the  contemplated  im- 
provements. The  company  is  also  negotiating  with  R.  N.  Oakman,  who  is 
establishing  a  large  gas  plant  in  Monterey,  with  the  view  of  consolidating  the 
two  concerns. 

PINE  CITY.  MINN.-The  Pine  City  Milling  &  Electric  Company  operates 
700  i6.cp  incandescent  lights  and  contemplates  putting  in  a  50  or  6okw  gen- 
erator this  season. 

MOXROE  CITY.  MO.-The  Monroe  City  Electric  Light  plant  has  32  arc 
lights,  2,ooo-cp  enclosed  and  eight  commercial  arcs;  also  1,000  i6cp  incan- 
descents. 

ST.  LOUIS,  MO.— A  contract  has  been  made  by  the  World's  Fair  corpora- 
tion with  the  Union  Electric  Light  &  Power  Company  to  furnish  to  the  Ex- 
position  a  minimum  power  of  6,oookw  and  a  maximum  of  7,500-kw  at  a 
total  minimum  cost  of  $338.90.  This,  in  conjunction  with  the  Exposition's 
own  plant,  will  supply  all  the  power  and  light  to  be  used  on  the  grounds  dur- 
ing   the    Exposition   period. 

JERSEY  CITY,  X.  J.— The  Jackson  Electric  Light  Company  has  been  incor- 
porated with  a  capital  of  $25,000.  Incorporators:  Louis  B.  Dailey,  Joseph 
will  be  expended  in  improvements.  It  is  stated  that  the  electric  light  company 
may  also  enter  into  a  contract  with  one  of  the  street  railway  companies  here 
to  furnish  the  electric  motor  for. power  for  its  cars. 

SUMMIT,  N.  J.— The  Essex-Union  Water  &  Light  Company,  formerly  the 
Mountain  Electric  Company  has  10  General  Electric  arc  lamps,  enclosed  multi- 
ple and  9.100  private  incandescents,  with  360  25-cp  street  lights.  It  also  runs 
six  motors  on  a  commercial  line  and  one  gohp  synchronous  motor  connected 
to  a  triple  pump  for  pumping  water  in  the  water  department. 

SAY  \  ILLE,  X.  Y.— The  Sayville  Electric  Company  has  increased  its  cap- 
ital stock  from  $15,000  to  $30,000. 

NIAGAR.\  FALLS,  N.  Y'.— The  Council  has  granted  the  Niagara  Falls 
Hydraulic  Power  &  Mfg.  Company  permission  to  construct  a  transmission  line 
to  its  new  manufacturing  district  at  the  North  End. 

GREENE,   N.    Y.— The    Board   of   Village  Trustees   has   awarded   the    follow- 


ing ciinliaclt:  fur  a  do  kw  ilynamo  hi  Wrttiiighiiiiiie  Kleclric  Co.,  $l,sou;  two 
iiMi  hp  hrr   lulir   builrrt.   Walcriown    Engine   (  o.,   Walrrlown,   $1,595. 

MT.  AIRV,  ,S'.  C-  It  It  propoicd  lo  cuntlruct  water  workt  and  an  electric 
llRht  plant,  al  a  coil  of  Isj.ooo.     C'intracit  will  prohahly  lir  let  about  July   15. 

TARlliiRO,  N,  C. — Thit  it  ■  municipal  |>lant  organiird  in  190U,  uning  the 
General  Electric  tytteni.  It  hat  45-i  miltt  of  circuit,  jj  i.aoocii  arc  lighit  and 
»,iioii    i6cp   incan<lr>crnta. 

IIAMI.ET,  N.  (',  The  Frerman  NLillhi.-ia  Company,  M.  C.  Frrrmnn,  pm- 
Idriil;  J,  I.  Matthint,  tecretary  and  KfnernI  manager,  operatet  an  altrrnuting 
WraiiiighiiiKe  (ilunt.  There  are  32  luucp  incandrtccnt  lighti.  An  electric 
Tailwiiy   wnulil  be   wrliniiircl   here. 

M.VRYSVM.Li:,  (tlllo.  The  Mnrytville  Water  &  Light  Company  bat  in- 
crcutrd  it«  capital  ntuck    from  $100,000  to  $200,000. 

WELL.SVII.I.E,  OHIO. — The  ciliiena  have  defeated  a  proponitiun  to  inuc 
$2o,ouo   iKindt   to    build    a    municipal    lighting   plant. 

GREENVILLE,  OHIO.  The  Greenville  Electric  Light  &  Power  Company 
hat   120  7'amp.  eiicluKcd  area  and  about  5,000   i6'Cp  incandetcrnt   lighla. 

IIIR.X.M,  OHIO.  Hiram  College  operatet  an  electric  light  plant  to  light  the 
college  biiildiiiK..,   homes  of  profcstora  and  the  campua,  besidct  a  few  ttreett. 

HUIUI.VRI),  OHIO.— The  electric  light  plant  wai  deatroyed  by  fire  in  1901 
and  a  recent  vole  to  ismc  $10,000  to  rebuild  it  has  rcaultcd  in  preparations 
for   commencing   work. 

PORT  CLINTON,  OHIO.— The  Port  Clinton  Light  &  Power  Company  fur- 
nishes 34  arc  lights  and  1,700  i6-cp  incandescents.  There  is  an  opening  here 
for  an  electric  railway. 

SALINEVILLE,  OHIO.— The  Salinevillc  Electric  Light,  Heat  &  Power 
Company  was  organized  in  1901.  F.  Duncan  is  superintendent.  It  ojierates 
49   2000-cp  arcs  and   900   mixed    incandescents. 

RAVENNA,  OHIO. — The  Council  has  made  a  lighting  contract  with  the 
Ravenna  Gas  &  Electric  Light  Company  on  a  basis  of  $72.50  on  the  moonlight 
schedule.     There  is  considerable  talk  of  a  municipal  lighting  plant. 

XENI.'\,  OHIO. — The  Xenia  Heat,  Light  &  Power  Company  has  been  char- 
tered, the  incorporators  being  M.  R.  Snodgrass,  H.  N.  Schlcsinger,  F.  M. 
llagan,  A.  H.  Kunkle  and  Frank  Torrence.     The  capital  stock  is  $10,000. 

PORTLAND,  ORE. —  Extensive  improvements  will  be  made  in  the  near 
future  in  the  electric  plant  of  the  Portland  General  Electric  Company.  Two 
2,ooohp  compound  engines  and  a  i,ooo-kw  alternator  will  be  installed.  The 
improvements  will  be  made   at  an  expense  of  about  $250,000. 

UNIONTOWN,  P.\.— The  Marchand  Electric  Light,  Heat  &  Power  Com- 
pany, of  Uniontown,  has  been  incorporated  with  a  capital  of  $25,000. 

PAWTUCKET,  R.  I.— It  is  reported  that  the  J.  &  P.  Coatcs  Thread  Com- 
pany will  build  a  conduit  and  bring  its  power  from  the  electric  light  plant,  and 
discard  its  present  steam  plant.  This  will  mean  a  large  addition  to  the  present 
electric   plant. 

SISSETON,  S.  D.— The  Fowler  Electric  Company,  of  Morris,  Minn.,  is 
stated  to  have  secured  a  franchise  for  an  electric  light  plant. 

SPRINGFIELD,  TENN. — A  recent  election  resulted  in  favor  of  $35,000 
water  and  electric  light  bonds. 

TULLAHOMA.  TE.NN. — The  municipal  plant  commenced  operations  August, 
1902.  with  P.  W.  Lytic,  superintendent.  It  operates  30  arcs  and  1,200  i6-cp 
incandescent  lights;   also  two  5o-hp  motors  for  its  own  use. 

SAN  ANTONIO,  TEX. — W.  H.  Weiss  has  made  application  to  the  City 
Council  for  a  franchise  to  build  and  operate  a  competitive  electric  light  plant 
here.  The  existing  electric  light  company  is  making  a  strong  fight  against 
the  proposed  franchise  which  Mr.  Weiss  is  seeking.  Mr.  Weiss  states  that  if 
the  franchise  is  granted  he  and  his  associates  will  expend  several  hundred 
thousand  dollars  in  installing  the  new  plant. 

MOAB,  UTAH. — The  La  Sal  Mountain  Telephone  &  Electric  Company  has 
been  organized  here  and  will  install  a  power  plant  and  operate  an  electric 
lighting  and  telephone  system.  J.  JI.  Corbin  is  the  secretary  and  manager  of 
the   new  company. 

ESSEX  JUNCTION,  VT.— The  People's  Electric  Light  &  Power  Company 
operates  125  32-cp  street  lights  and  2,000  i6cp  commercial  and  private  lights. 

BURLINGTON,  VT.— At  a  city  meeting,  June  11,  it  was  voted  to  bond  the 
city  for  not  exceeding  $150,000.  to  establish  a  municipal  electric  lighting  plant. 

RUTL.'\ND,  VT. — The  Rutland  City  Electric  Company  has  330  arc  lamps  and 
about  15,000  incandescents.  It  runs  56  motors  aggregating  330-bp,  many  flat 
irons  and  some  small  stoves;  also  five  cars. 

MONTPELIER.  VT.— The  Consolidated  Lighting  Company  has  a  water 
power  at  Bolton  Falls  and  a  fine  new  au-xiliary  station  is  now  being  constructed. 
There  are  88  1,200-cp  arc  lights  and  97  7^-amp.  series  alternating,  also  about 
15,000  i6-cp  incandescents. 

BIG  STONE  GAP,  VA. — It  was  voted  to  issue  $20,000  bonds  for  construct- 
ing an  electric  light  plant,  etc. 

WAY'NESBORO.  VA.— The  Waynesboro  Electric  Light  Company,  Rife  & 
Schoppers.    lessees,    operates    about    500    incandescent    lights. 

LEESBURG,  \".'\. — The  Leesburg  Electric  Company,  organized  this  year  with 
{23.000  capital,  has  11  arc  lights  and  900  i6.cp  incandescents.  It  also  operates 
eight  motors. 

BENTON,  WIS. — The  citizens  have  voted  to  issue  $30,000  bonds  for  an 
electric  light  plant. 

PL.\TTEVILLE,  WIS.— The  Platteville  Electric  Light  Company  is 
stated  to  have  decided  to  remodel  its  plant  .ami  riut  in  a  new  boiler  for  heat- 
ing purposes. 

RIVER  FALLS,  WIS. — This,  a  municipal  plant,  was  built  in  1900,  and  fur- 
nishes the  city  with  30  1,200-cp  arc  lights  and  about  1,500  i6-cp  incandescents. 
There  is  one  lo-hp  motor  operated  at  a  contract  rate  of  $300  per  annum. 
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The  Electric  Railway. 


MONTCOMKUV,  ALA.— The  Haynesville  Railway  Company  has  filed  articles 
of  incorporation,   with  a  capital   stock  of   $75,000. 

HUNTSVILLK,  ALA.-The  Huntsville  Kailway,  Light  &  Power  Company 
is  to  install  new  150-kw.,  direct-connected,  three-phase,  alternating  units  with 
about  one  hundred  series  alternating  arc  lamps. 

BISBEE,  ARIZ. — The  construction  of  an  electric  street  railway  system 
here   is   contemplated.      Phelphs,   Dodge   &   Co.   can   probably   give   information. 

WALLACE,  IDA. — Herman  J.  Rossi  has  been  granted  a  franchise  to  operate 
a  street  railway  system  in   this   city. 

CHICAGO,  ILL.— The  South  Side  Suburban  Railway  Company  has  taken 
out  incorporation  papers.  Charles  C.  Hcisen,  Cornelius  J.  Tom,  Frederick  C. 
Bendle,  Clayton  R.  Taylor  and  Gustav  Nelson  constitute  the  first  Board  of 
Directors.     The  capital  stock  is   $50,000. 

CHICAGO,  ILL.— Plans  for  extending  the  Lake  Street  "L"  line  through 
Maywood,  Harlem  and  Kiver  Korest,  and  ultimately  to  the  Fox  Lake  district, 
were  outlined  at  a  meeting  of  River  Forest  and  Harlem  business  men.  Clarence 
Knight  represented  the  railway  company.  No  agreement  was  reached,  but  both 
sides  expect  to  come  to  an  understanding  soon.  One  of  the  offers  made  by  Mr. 
Knight  was  to  establish  a  noonday  express  service  running  from  Fifty-second 
Avenue  on  a  third  rail  track  to  Rockwell  Street,  the  service  from  Maywood  to 
Fifty-second  Avenue  to  be  local. 

DUBUQUE,  lA. — The  resumption  of  street-car  traffic  on  June  16,  with 
non-union  men,  caused  a  demonstration.  A  mob  surrounded  the  street-car  com- 
pany's power  plant  and  broke  every  window  in  the  building  with  bricks.  From 
the  power  plant  the  mob  marched  to  the  car  barns,  where  it  broke  into  the 
building  and  wrecked  the  windows  of  all  the  cars,  and  partially  wrecked  the 
cars.     The  arrival  of  troops  caused  a  cessation  of  the  work  of  destruction. 

ATI..WTIC,  lA. — At  a  meeting  of  the  board  of  directors  of  the  Western 
Iowa  Interurban  Railway  Company,  the  following  officers  were  elected;  John  A. 
Nash,  of  Audubon,  president;  Aimer  Stern,  of  Logan,  vice-president;  C.  R.  Bene- 
dict, of  Shelby,  secretary;  Clyde  Brenton,  of  Dallas  Center,  treasurer;  H.  H. 
Polk,  of  Des  Moines,  president  of  the  Interurban  Railway  Company,  of  Des 
Moines,  manager;  John  .'\.  Nash,  of  Audubon;  G.  W.  Cullison,  of  Harlem,  and 
E.  W.  Weeks,  of  Guthrie  Center,  executive  committee.  The  executive  committee 
was  directed  to  secure  a  competent  corps  of  engineers,  and  to  commence  the 
survey  of  the  route  at  once. 

TOPEKA,  KAN. — The  Arkansas  Valley  Interurban  Railway  Company,  with 
headquarters  at  Wichita,  has  been  granted  a  charter.  Capital  stock  amounting 
to  $1,000,000  has  been  subscribed.  The  directors  of  the  company  are:  C.  L. 
Davidson,  J.  M.  Knapp,  O.  A.  Boyle,  James  Allison,  J.  E.  Howard,  C.  C.  Cohn, 
C.  H.  Smythe,  S.  S.  Noble,  J.  L.  Johnson,  John  Heihl,  R  L.  Holmes,  of  Wichita; 
W.  W.  Spencer,  of  Geuda  Springs;  W.  E.  Wilcox,  of  Arkansas  City;  George  E. 
Hunter,  of  Wellington;  A.  L.  Barner,  Belleplaine;  A.  H.  Barnes,  of  Oxford; 
S.  C.  Arnett,  of  Belleplaine. 

LOUISVILLE,  KY. — The  Louisville  &  Southern  Indiana  Traction  Com- 
pany has  filed  articles  of  incorporation.  The  capital  stock  is  placed  at  $3,000,000. 
The  length  of  the  electric  lines  to  be  constructed  under  the  articles  of  incorpora- 
tion is  placed  at  200  miles.  The  principal  offices  of  the  company  are  to  be 
located  in  New  Albany.  The  directors  named  for  the  first  year  are:  Samuel 
InsuU,  of  Chicago;  James  W.  Dunbar,  R.  W.  Wite,  J.  F.  Stratton  and  J.  O. 
English,  of  New  Albany,  Ind. 

LYNN,  MASS. — The  project  for  the  establishment  of  a  new  street  railway 
from  Lynn  to  Nahant  has  taken  definite  shape,  and  a  company  is  in  process  of 
organization  under  the  name  of  the  Nahant  &■  Lynn  Railway  Company,  organized 
under  the  laws  of  Massachusetts  and  capitalized  at  $12,500. 

WORCESTER,  MASS.— The  Worcester  &  Connecticut  Eastern  Railway  Com- 
pany has  nearly  completed  a  power  plant  with  a  capacity  of  10,000  horse-power, 
at  Wauregan,  Conn.,  which  is  to  furnish  power  for  the  system  between  Worces- 
ter and  Norwich,  Conn.,  and  sell  power  to  others.  Sub-stations  are  to  be  built 
along  the  line. 

ST.  JOSEPH,  MICH.— The  Chicago,  Michigan  &  Indiana  Electric  Railway 
Company,  of  Benton  Harbor,  has  been  incorporated,  with  $3,000,000  capital. 

DETROIT,  MICH. — The  Owosso  &  Corunna  Electric  Company,  of  Owosso, 
Mich.,  intends  to  add  a  lo-mile  extension  to  its  present  line  and  to  install  new 
lighting  generators  and  arc  lamps.  Frank  Van  Tuyl  &  Co.,  of  Detroit,  Mich., 
are  the  general  managers  of  the  company. 

ST.  JOSEPH,  MICH.— The  Chicago,  Michigan  &  Indiana  Electric  Railway 
Company,  of  Benton  Harbor,  has  been  incorporated  with  $3,000,000  capital,  at 
Lansing.  An  electric  railway  is  to  extend  from  a  point  on  the  Indiana  State 
line  to  Dowagiac,  St.  Joseph,  Benton  Harbor  and  Paw  Paw,  with  an  extension 
branch  to  Kalamazoo  and  Allegan,  while  the  main  line  will  extend  along  the 
lake  shore  to  Chicago.  The  new  railroad  will  carry  passengers,  mail,  general 
freight,  and  fruit. 

ANN  ARBOR,  MICH.— The  Ohio  &  Michigan  Traction  Company  has  been  in- 
corporated in  Michigan  with  a  capital  stock  of  $1,650,000,  for  the  purpose  of 
building  an  electric  railway  from  Toledo,  Ohio,  to  Ann  Arbor,  Mich.,  a  distance 
of  about  45  miles.  United  States  Senator  J.  B.  Foraker,  of  Cincinnati,  is  one  of 
the  first  directors,  the  other  members  of  the  board  being  M.  I.  Wilcox,  Toledo; 
H.  C.  Stahl,  Bellevue,  Ohio;  John  11.  Clauss  and  T.  H.  Jungk,  of  Fremont; 
Myron  C.  Briggs,  Fostoria,  and  William  Ford,  Toledo. 

NEW  YORK,  N.  Y. — The  Interurban  and  Metropolitan  Street  Railway  sys- 
tems of  New  York  City  will  add  40  or  50  i:ew  transfer  stations  by  August  i. 
There  are  now  400  and  500,000  transfers  a  day  are  issued,  making  the  average 
fare  less  than  3  cents.  There  has  of  late  been  considerable  agitation  and  litiga- 
tion on  the  subject. 

BUFFALO,  N.  Y. — The  International  Railway  Company  has  awarded  con- 
tracts   for   the   equipment   for   a   new   transformer   house   in   this   city. 

BINGHAMTON,  N.  Y. — The  Binghamton  Railway  Company  has  been  granted 


a  franchise  in  Owego.     The  company  will  extend  its  line  now  running  between 
Binghamton  and  Union  into  Owego. 

EAST,  LIVERPOOL,  OHIO.— C.  A.  Smith,  of  this  city,  has  secured  a  fran- 
chise for  an  electric  road  between  Chester  and  Congo,  W.  Va.  ( 

CANTON,  OHIO. — The  Akron-Alliance  Connecting  Railway  Company  has 
filed  a  mortgage  for  $2,000,000  to  the  Eastern  Trust  Company  of  New  York 
to  secure  an  issue  of  5  per  cent,  zo-year  bonds.  The  road  will  be  built  at 
once  from  Akron  to  Alliance  and  later  will  be  extended  to  East  Lirerpool. 
Officers  of  the  company  arc  R.  D.  Gibbey,  president,  and  A.  G.  Spencer, 
secretary. 

CANTON,  OHIO.— Under  a  statute  the  Stark  Electric  Railway  Company 
has  had  all  its  motormen  and  conductors  sworn  in  as  special  police  officers  in 
Mahoning  and  Stark  counties.  They  will  have  authority  not  only  on  the  com- 
pany's property  but  will  have  power  to  pursue  and  capture  any  one  who  at- 
tempts to  escape.  Failure  to  suppress  lawlessness  renders  the  employee  liable 
to  a  fine  of  from   $5   to  $25. 

MANSFIELD,  OHIO.— The  Mansfield  Railway  Light  &  Power  Company 
has  elected  the  following-named  officers:  H.  M.  Byllesby,  president;  C.  F. 
Ackerman,  vice-president;  Reid  Carpenter,  treasurer;  W.  D.  Breed,  secretary. 
The  company  will  spend  $250,000  in  improvements  during  the  next  few 
months.  The  power  house  will  be  enlarged  to  accommodate  a  new  unit  and  a 
storage   battery    will    be   installed. 

COLUMBUS,  OHIO.— The  stockholders  of  the  Columbus  Railway  Company 
have  voted  to  lease  its  property,  franchises  and  privileges  to  the  Columbus  Rail- 
way &  Light  Company,  which  has  been  organized  with  a  capital  stock  of  $5,000,- 
000  to  take  over  the  properties  of  the  Columbus  Railway  Company  and  the 
Columbus  Edison  Company.  The  leasing  company  guarantees  dividends  on  the 
stock  of  both  the  railway  and  light  companies.  The  stockholders  of  the  Colum- 
bus Edison  are  expected  to  ratify  the  lease  of  their  property  later. 

TORONTO,  ONT. — Finding  it  impossible  to  obtain  its  power  from  Niagara 
Falls  for  at  least  two  years,  the  Toronto  Railway  Company  has  decided  to  in- 
crease its  power  plant  from  6,000  horsepower  to  10,000  horse-power  to  meet  the 
growing  traffic  of  the  road. 

WAYNE,  PA.— The  Radnor  Belt  Line  Street  Railway  Company,  capital  $30,- 
000,  has  been  chartered.     W.  A.   Obdyke,  of  Wayne,  is  president. 

BEN  AVON,  PA.— The  Ben  Avon  &  Emsworth  Street  Railway  Company  has 
been  chartered,  with  a  capital  of  $4,000.  S.  L.  Tone,  of  Pittsburg,  is  president; 
T.  H.  Clark,  C.  S.  Hilman,  A  .M.  Richmond  and  C.  W.  Gibbs  are  directors. 

BETHLEHEM,  PA.— The  charter  of  the  Hanover  Central  Electric  Railway 
Company  has  been  filed.  The  incorporators  are:  President,  Clarence  A.  WoUe, 
of  Bethlehem;  Charles  A.  Walbert,  Lemuel  H.  Woddrop,  Edmund  C.  Cain  and' 
John  T.  Bacon,  of  Philadelphia.     The  capital  stock  is  $48,000. 

COATESVILLE,  PA.— The  Brandywine  Electric  Street  Railway  Company, 
of  Coatesville,  has  been  incorporated,  with  a  preliminary  capital  of  $6,000.  The 
officers  are  Albert  H.  Swing,  president,  Coatesville;  S.  L.  Hibbard,  Jr.,  of 
Landsdowne;  G.  H.  Waif,  C.  H.  Johnson  and  R.  S.  Bair,  of  Philadelphia, 
directors. 

MASONTOWN,  PA.— The  West  Masontown  Street  Railway  Company  has 
organized  by  electing  the  following  officers:  President,  Jesse  V.  Hoover;  vice- 
president,  F.  A.  Maddas;  sccrctaiy,  W.  I.  Crawford;  treasurer,  D.  R.  Ander- 
son. The  capital  stock  is  now  $20,000,  and  it  is  expected  to  increase  it  to 
$50,000  at  once. 

HARRISBURG,  PA. — The  following  companies  have  been  chartered,  with 
the  following  directors:  J.  Hartwell  Hillman,  Jr.,  of  Pittsburg,  president;  Arthur 
B.  Sheets,  Harry  R.  Weber,  C.  Percival  Yocom,  Richard  H.  Schorrer:  Spruce 
Run  Street  Railway  Company,  capital  $15,000;  Kilbuck  Street  Railway  Company, 
capital  $30,000;  Twin  Creeks  Street  Railway  Company,  capital  $18,000;  East 
Bank   Street   Railway  Company,  capital  $42,000. 

EL  PASO,  TEX. — George  Pence  is  promoting  a  project  to  build  an  electric 
railway  between  this  city  and  San  Elizario,  a  distance  of  22  miles. 

CHATTANOOGA,  TENN. — It  is  said  that  the  sum  of  $750,000  has  been  set 
aside  for  the  improvement  of  the  electric  railways  of  Chattanooga  and  for  the 
construction  of  an  eight-mile  road  to  Walden's  Ridge  pending  the  consol- 
idation of  the  three  local  companies,  the  Rapid  Transit  Company,  the  Chat- 
tanooga Electric  Railway  Company  and  the  Chattanooga  Light  &  Power  Com- 
pany. 

NASHVILLE,  TENN.— The  properties  of  the  Nashville  Railway  were  sold 
under  foreclosure  June  15  and  bought  in  at  the  upset  price  of  $500,000  by  A. 
M.  Shoont,  representing  Ladenburg,  Thalman  &  Company,  of  New  York; 
Isadore  Newman  &  Son,  of  New  Orleans;  J.  N.  Williams  &  Son,  of  Richmond, 
and  Percy  Warner  and  others,  of  this  city.  The  property  was  purchased  by 
the  Hambleton  syndicate,  of  Baltimore,  several  years  ago,  and  was  bonded  and 
stocked  by  $13,000,000,  but  defaulted  on  interest  charges. 

HOUSTON,  TEX. — W.  H.  Chapman,  general  manager  of  the  Houston  Light- 
ing &  Power  Company,  announces  that  the  company  has  decided  to  expend 
$180,000  in  constructing  important  additions  and  improvements  to  its  plant 
here.  The  capacity  of  the  plant  will  be  increased  and  the  lighting  area  will 
be  extended  one-half  mile  around  the  whole  city.  An  additional  crossing  of 
Buffalo  Bayou  by  the  company's  cables  will  be  necessary  in  order  to  supply 
the  new  territory  with  lights. 

GR.-\FTON,  W.  VA. — The  Grafton  Street  Railway  Company  has  been  incor- 
porated, with  a  capital  stock  of  $50,000. 

WHEELING,  W.  VA.— The  Buffalo  Creek  Railway  Company,  of  Wellsburg, 
has  been  organized  by  W.  W.  Beall,  J.  C.  Palmer,  S.  George,  M.  E.  Boyd  ard 
others  of  Wheeling. 

SHEBOVG.A.N,  WIS.— The  Sheboygan  &  Calumet  Railway  &  Electric  Com- 
pany has  been  organized  to  build  an  electric  railway  to  Chilton. 

MADISON,  WIS. — The  Superior  &  Southeastern  Railway  Company,  capital 
stock  $50,000,  has  been  incorporated.  The  incorporators  arc:  John  E.  Glover, 
George  C.  Glover,  Leslie  E.  Glover  and  L.  A.  Baker,  New  Richmond,  and  H.  C. 
Baker,  Hudson. 
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Nl:W   INDISIKMAI    COMPANIES. 

UK.  I'R.MTS  \  K.VV  A\l>  KI.Kt  1  Kt  •  III  KR.M'Kr  ill  Al.  I.AIIORA 
TORY  fKMI'ANV  hi.«  Ik-cii  iiuoriiiimlril  nl  Cliiiuu<>.  Ml-:  lupilal  •lotW,  »J5.- 
ooo.  It  in  (>r«>|'i>ir<l  In  mniiudicnirr  rlrrtrical  n|>|>i>rntii«.  liKor|>or«lor»;  < ).  \V. 
MacNrlly.   Wiltinm    K.    Il«llnn<l,   R.    S.   Crrmi. 

TIIK  lI.AYI'OOl.  F.I.KCTRU"  COMPANY  ha>  lirrn  inci>r|i<ir»lr.l  nt  Coliiiii- 
bu«.  Ohiii.  Willi  $15,000  ratiital  In  mamifncliirr  aii<l  deal  in  clcclrlcnl  macliinrry 
anil  u|i|iliiiiicr<.  Incorpnrntnrt;  John  raii»nll.  R.  \V.  McCoy,  J.  C.  liurni, 
F.    Jl.   Slu.rilinijcr.   I.  Joliim.  all  of  Coliinibut. 

LEGAL. 

TF.I.KI'IION'K  SriT.— Tlif  Kiircka  Klrclric  Cnnipany,  of  CliicnRO,  infnrmn 
un  that  JmlkT  Shirni  of  the  I'liilcd  Stalm  Circuit  Court  for  the  Northern 
district  of  Iowa,  has  (lisniisard  nil  mil*  filed  in  Ihc  Mcisuner  and  Overnhiner 
patent  MiiH  against  the  County  Telephone  &  Telcuraiih  Company,  of  Water- 
loo,  Iowa.     The»c  •iiit»  were  defended  hy  the   Eureka   Electric   Company. 


OBITUARY. 


C.'VPT.  J.  M.  IIUINKFR.-  \Vc  rcBrct  to  note  that  Capt.  John  M.  Brinker 
died  in  Buffalo  on  the  glh  inst..  of  paralysis.  For  many  years  Captain 
Brinker  was  a  successful  operator  of  coal  niiius  in  Pcnns>'lvania.  A  few  years 
ago  he  built  the  electric  "GorRc"  Railway  through  the  gorge  below  Niagara 
Falls,  spending  about  $1,000,000.  The  road  has  been  a  center  of  attractoin 
to  many  electric  bodies  and  visiting  electricians  from  abroad. 


PERSONAL. 


MR.  F.  C.  SMITH,  m.inagcr  of  the  Citizens  Telephone  Company,  of  Hous- 
ton. Texas,   is  visiting   New   York. 

MR.  GEO.  h.  COLGATE  has  resigned  his  position  as  manager  of  the  Con- 
solidated Gas  &  Electric  Co.,  of  Batavia,  N.  Y. 

MR.  M.MTRICE  CLERE.  of  Paris,  arrived  on  the  Kroiipriii:  H'lthclm  this 
week  and  has   gone  to   San  Jose,   Sonora,  Mexico. 

PROF.  FOREST  R.  JONES,  of  the  Department  of  Machine  Design,  Worces- 
ter Polytechnic  Institute,  has  resigned  to  accept  a  similar  position  at  Cornell 
University. 

MR.  HENRY  \V.  BROOKS.  JR..  has  resigned  as  director  and  treasurer  of 
the  McCreary  Electric  Company  and  will  hereafter  devote  his  attention  to  his 
railway  construction  interests. 

DR.  BENJ.\MIN  S.  MERIGOLD.  Professor  of  Industrial  Chemistry  at  the 
Worcester  Polytechnic  Institute  has  been  appointed  Assistant  Professor  of 
Chemistry   at   Clark   College.  Worcester. 

MR.  J.  M.  .\NDERSON.  treasurer  of  the  Albert  &  J.  M.  Anderson  Manu- 
facturing Company,  Boston.  Mass.,  where  offices  are  at  135  Liberty  Street, 
spent  a  few  days  in  New  York  hist  week. 

DR.  C.  F.  WEBER. — We  have  an  inquiry  for  the  address  of  Dr.  C.  F. 
Weber,  of  Chicago,  whose  work  on  the  manufacture  of  carborundum  alumina  was 
noted  in  an  issue  of  May  30. 

MR.  E.  W.  RICE.  JR..  vice-president  of  the  General  Electric  Company. 
was  honored  with  a  degree  by  Harvard  University  at  the  recent  commence- 
ment, in  addition  to  similar  recognition  already  conferred  by  other  seats  of 
learning. 

HON.  CHANDOS  S.  STANHOPE,  president  of  the  Campania  de  Ferro- 
cadriles  del  Distrito  Federal  (the  Mexica  Electric  Tramways,  Limited)  which 
operates  the  extensive  electric  system  in  the  Mexican  capital  arrived  in  .New 
York  last  week  en  route  for  Europe. 

MR.  E.  B.  SCH.\TTNER.— It  is  understood  that  Mr.  E.  B.  Schattner,  of 
London,  the  inventor  of  the  meter  bearing  his  name,  will  shortly  join  the 
staff  of  the  General  Electric  Company,  at  Schenectady.  The  company  has  the 
rights    for   his   meter    in   this  country. 

MR.  H.  HIN'E.  president  of  the  Guanajuato  Power  &  Electric  Company, 
reference  to  which  is  made  elsewhere,  is  now  at  Pittsfield.  Mass.  While  in 
New  York,  he  will  be  at  the  Waldorf-Astoria.  According  to  present  arrange- 
ments he  will  return  about  the  middle  of  August. 

MR.  A.  H.  FORD. — It  is  generally  believed  that  A.  H.  Ford,  of  New  Or- 
leans, will  succeed  David  H.  Belden  as  general  manager  of  the  Birmingham 
Railway,  Light  &  Power  Company.  Mr.  Ford  is  intimately  associated  to 
Isadore  Newman,  of  New  Orleans,  one  of  the  leading  security  holders  of  the 
company. 

MR.  IR.'^  W.  HENRY,  the  electrical  engineer  of  Safety  Insulated  Wire  & 
Cable  Company,  has  just  returned  with  his  family  from  several  weeks'  trip 
abroad,  during  which  time  he  visited  England  and  the  Continent  and  took 
part  in  various  conventions,  etc.,  besides  inspecting  a  number  of  plants  and 
places   of   technical   interest. 

MR.  J.  H.  McCLEMENT  has  been  made  chairman  of  the  board  of  directors 
of  the  Colorado  Fuel  &  Iron  Company,  one  of  the  large  properties  that  has  just 
passed  under  the  Gould-Rockefeller  management.  Mr.  McCIement  is  very  well 
known  in  the  electrical  field.  He  was  formerly  comptroller  of  tlie  old  Edison 
parent  company,  and  was  personally  interested  in  electrical  properties.  Of 
late  he  has  been  a  partner  in  the  stock  exchange  firm  of  George  P.  Butler  & 
Co.,  a  Gould  house.     He  is  a  man  of  excellent  financial  judgment. 

MR.  GEORGE  F.  LITTLE,  sometime  associated  with  the  electrical  supply 
houses  of  J.  Jones  &  Son  and  Stanley  &  Paterson,  and  who  more  recently  was 
with  Sibley  &  Pitman,  has  formed  a  partnership  with  Mr.   Charles   S.   Hughes, 


nf    Shaniihni,   China,    f<<r    llie    ptirpor   of   hanilling    Ainrrican   rlrclriral    •upptiri 
(or    the    Far    Ka>l.      The    new    lirm    will    be    known    an    lluKlim   &    l.iltlr.       ll» 
hradiiuartrri    will    lie    In    Shanghai,      Mr.    T.    I).    Watum,    136    Liberty    Street, 
will    reprearnl   the  concern   at   (hit  end.      Mr.    I.iltic   rxpecit    to  tall   for   China 
from   San    Franciico,   Auguat   H. 

MR.  A.  S.  FOOTK,  of  the  telegraph  departmenli  of  the  Southern  Pacific 
R.R.  haa  coiilructed  with  the  .Stroinberg  Carluin  Trle|ihonr  .Manufacturing  Com- 
pany, of  (  liicagu,  for  r(|iii|itiic  lit  to  be  tiNcd  on  the  diviiioti  from  Kl  l'a*o  to 
New  Ortenna.  Mr.  l-'oote  in  ttringing  copper  circuit*  between  citiea.  and  from 
■latiuni  to  accliona  he  uao  grounded  circuita.  Thin  ptaceit  arctiun,  engine  and 
work  crewii  at  the  diapomil  of  the  di>|iutclier.  It  ii  uUo  propo>rd  to  plucc  ui 
every  blind  aiding  aonie  kind  of  0  telephone  a|i|>nrnluii  that  will  enable  wreck 
ing  crewii  to  coinniiiniciite  with  the  diapatchcr. 

MR.  K.  R.  K.N'dWI.KS,  E.  E.  C.  E.,  the  well-known  conaulting  engineer  of 
thia  cily,  haa  been  retained  na  conaulting  engineer  for  the  heal,  light  and 
power  inalMllaliiin  to  be  mn<lc  in  the  Publishera  &  Printers  lluilding.  to  br 
erected  on  Weal  Thirlyaevenlh  and  West  Thirty  eighth  .Streela,  .New  York 
City.  Thia  innlallntion  with  be  one  of  the  largeitt  of  its  kin<l  in  New  YoiU 
Cily  anil  the  |>rojectors  of  thia  enterpriac  are  to  be  congratulated  on  the 
selection  of  their  engineer,  who  has  already  had  a  large  ex[>crieni.c  in  the  elcL- 
light   and   power  ri|uipinent   of   modern    factories,   etc. 

MR.  J.  K.  ROBINSON,  of  I(|uii|ue,  who  reiireaents  the  Weatinghouae, 
.'ttandard  Unilerground  Cable  and  other  prominent  American  manufacturing 
interests  in  Peru,  Chili,  Bolivia  and  Ecuador,  returned  to  New  York  la»t 
week  from  Europe,  where  he  went  in  connection  with  some  projects  in  which 
British  capital  is  interested,  for  the  erection  of  electrical  and  water  power 
plants  on  the  West  Coast  of  South  America.  He  will  place  contracts  for  equip- 
ment, etc.,  within  the  next  few  days.  He  is  making  his  headquaretrs  at  the 
offices  of   the   William    E.    Peck   Company,    116   Broad    Street. 

MR.  J.  ORTON  KERBEY,  a  war  telegrapher,  anil  manager  at  Pittsburg,  as 
well  as  reporter  in  the  Associated  Press  Senate  gallery,  at  Washington,  becom- 
ing later  a  consul  for  the  United  States  under  Secretary  Blaine,  is  now  located 
in  Washington  as  vice-president  of  the  Pittsburg  ami  Amazon  Rubber  Trading 
Company,  to  look  after  relations  with  South  American  governments,  etc.,  as 
well  as  to  act  as  rubber  expert.  The  new  company  has  heail(|uarters  in  Pittsburg, 
where  a  large  amount  of  rubber  is  called  for  in  tubing,  insulation,  betling,  pack- 
ing, etc.,   and   will  direct  its  efforts  to  rubber  from  the  Amazon. 

.MR.  .\DOLPHO  ASCHOFF,  of  Rio  de  Janeiro,  Brazil,  has  bought  out  the 
old  firm  of  James  Mitchell  &  Co.,  of  that  city  and  San  Paulo,  representing  the 
General  Electric  Company  and  other  large  American  interests.  He  will  con- 
tinue the  business  on  the  same  lines.  The  style  of  the  new  house  will  be 
.\schoff  &  Guinle.  The  new  partner  is  Mr.  Edwardo  Guinle,  a  talented  young 
Brazilian  of  wealthy  connections,  who  has  been  during  the  last  two  years  in  the 
United  States  in  the  General  Electric  factory  and  New  York  offices.  Mr. 
.-\schoff  is  well  known  also  in  this  country  from  his  frequent  visits,  dating 
back  to  the  Chicago  World's  Fair  of  1893.  He  has  a  host  of  friends  here, 
all  of  whom  will  welcome  the  opportunity  to  promote  the  interests  of  the  new 
firm  w'hich  comes  to  the  front  when  electrical  work  is  developing  rapidly  in  the 
sister  Republic  of  Brazil. 

PROF.  T.  W.  RICHARDS,  of  Harvard  University,  has  deprecated  lately  the 
sensational  talk  about  electrical  corpuscles,  and  writing  to  the  New  York 
Times,  says:  "I  wished  only  to  state  that  in  my  opinion  this  corpuscular  hypothe- 
sis was  not  an  ultimate  discovery,  but  only  one  of  several  possible  hypothetical 
interpretations  of  the  highly  interesting  facts  discovered  by  Rontgen,  Becquerel, 
M.  and  Mme.  Curie,  J.  J.  Thomson,  and  Rutherford.  I  am  inclined  to  think 
that  Sir  William  Crookcs  and  Sir  Oliver  Lodge  would  agree  with  this  statement. 
Popular  reports  often  harm  science  by  confounding  hypotheses  and  facts.  The 
difference  between  them  cannot  be  emphasized  too  strongly,  but  each  is  useful 
in  itself.  Hypotheses  are  scientific  dreams,  often  fruitful,  leading  to  new  paths 
of  investigation  which  discover  new  truth,  but  they  become  dangerous  when  they 
are   mistaken    for   realities."  ■ 


EDUCATIONAL. 

WORCESTER  POLYTECHNIC  GRADUATES.— The  following  students 
have  graduated  in  electrical  engineering  from  the  Worcester  Polytechnic  In- 
stitute and  are  reported  in  the  positions  noted:  R.  J.  Rearborn,  Westinnghouse 
Elec.  Mfg.  Co.;  Carl  D.  Knight,  General  Electric  Co.;  Lewis  E.  Dickinson, 
General  Electric  Co. ;  Walter  T.  Goddard.  Asst.  Worcester  electrical  depart- 
ment; B.  D.  Foot,  General  Electric  Co.;  Lee  C.  Ilsley,  Am.  Tel.  &  Tel.  Co., 
New  York;  E.  W.  Kimball,  G.  E.  Munroe  and  J.  A.  Sandford,  Jr.,  General 
Electric  Co.;  H.  W.  Morehouse  and  E.  L.  Stone,  Jr.,  New  Y'ork  Telephone 
Co.;  R.  E.  Truesdell.  General  Electric  Co.  Mr.  M.  M.  Libby  is  not  yet  located, 
but  has  had  several  offers.  Prof  H.  B.  Smith  states  that  the  demand  for 
men  this  year  for  recent  and  older  gra3uates  has  been  greater  than  the 
supply     in   electrical  engineering   work. 

ELECTRICAL  GRADUATES  AT  COLUMBIA.— Prof.  G.  F.  Sever,  of  the 
electrical  engineering  department  at  Columbia  University,  New  York  City, 
sends  us  the  following  list  of  graduates  in  the  class  of  1903,  with  their  oc- 
cupations: A.  B.  Bradley,  S.  Brown,  J.  B.  &  J.  M.  Cornell;  A.  Coggeshall, 
E.  L.  de  Forest,  S.  H.  Everett,  Jr.,  General  Electric  Co.;  P.  N.  Golden,  New 
Y'ork  Edison  Co.;  F.  F.  Grevatt,  General  Electric  Co.;  P.  L.  Griffith,  New  York 
Telephone  Co.;  R.  C.  Hoguet,  studying  patent  law;  O.  W.  Lillard,  General 
Electric  Co.;  M.  Palmer,  Westinghouse  Electric  &  Mfg.  Co.;  H.  Richards,  Jr., 
Sec.  Y.  M.  C.  A.,  Columbia  Univ.;  T.  O'Connor  Sloane,  Jr.,  Asst.  in  E.  E. 
Dept..  Columbia  Univ.;  R.  Stover,  located  in  New  Mexico;  W.  T.  Stromeyer, 
Western  Electric  Co.,  N.  Y. ;  L.  S.  Thurston,  General  Electric  Co.;  A.  B.  Weil. 

THE  STEVENS  INSTITUTE  OF  TECHNOLOGY'.— .\lthough  the  Stev- 
ens Institute  maintains  but  one  course  leading  to  the  degree  of  mechanical 
engineer  the  curriculum  has  been  very  much  broadened  of  late  and  includes  a 
thorough  training  in  the  elements  of  electrical  engineering.  Specializations 
are  avoided,  the  entire   available  time  being  applied  to  a  thorough  drill  in   the 
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fundamental  [trinciples  an<l  to  their  applications  to  modern  engineering  prac- 
tice. The  dynamo  lahoratory  has  just  been  thoroughly  overhauled  and  a  new 
system  of  wiring  installed.  The  present  graduating  class  has  just  presented 
the  department  with  a  five  panel  slate  switchboard  for  the  dynamo  lahoratory 
which  will  he  installed  during  the  s'.numcr.  I'rof.  Albert  F.  Ganz,  the  pro- 
fessor of  electrical  engineering,  has  also  been  authorized  to  make  a  number 
of  additions  to  the  equipment  and  he  expects  to  install  much  new  and  modern 
apjiaratus.  especially  for  alternating  currents,  before  the  opening  of  the  Fall 
term.  The  lecture  and  lahoratory  courses  in  electrical  engineering  now  extend 
over  both  junior  and  senior  years,  the  junior  year  being  devoted  to  direct 
current  work  and  the  senior  year  to  alternating  current  work.  A  preliminary 
course  on  general  electricity  is  given  during  the  sophomore  year  by  Dr.  Wm. 
E.   Guyer,   the   Professor  of   Physics. 

JOHNS  HOPKINS  UXU'KRSITY.— The  course  in  electrical  engineering 
in  the  Johns  Hopkins  University  is  designed  primarily  for  graduate  students. 
Special  facilities  and  opportunities  are  given  for  the  prosecution  of  research 
work,  and  in  the  method  followed  in  o'tlier  departments  of  the  University,  the 
individual  is  encouraged  in  every  way  to  follow  his  own  ideas  in  original  work. 
There  are  two  courses  of  lectures,  the  first  of  which  deals  with  such  topics 
as  electrical  measurements,  magnetic  principles,  distributing  systems,  direct 
current  apparatus  and  alternating  current  principles  and  apparatus.  This 
course  is  intended  for  students  taking  advanccl  work  in  physics  who  desire 
also  to  equip  themselves  wita  a  knowledge  of  applied  electricity.  A  second 
more  advanced  course  deals  with  dynamo  design,  alternating  current  dynamos, 
motors  and  transformers,  rotary  converters,  polyphase  transmission  systems, 
etc.  This  course  is  intended  for  students  who  have  already  taken  subordinate 
courses  in  applied  electricity  and  who  wish  to  further  their  knowledge  along 
special  lines.  The  course  is  flexible  and  aims  to  meet  the  needs  of  the  in- 
dividual student.  A  laboratory  course  is  given  in  connection  with  each  lecture 
course,  the  equipment  being  very  complete.  Electric  power  may  be  had  m 
every  form.  Of  the  several  students  who  have  followed  these  courses  during 
the  past  year  the  following  have  taken  the  appointments  mentioned:  J.  H. 
Cloud,  .Assfstani  '-•  Physics  at  the  Johns  Hopkins  University;  L.  G.  Hoxton, 
National  Bureau  of  Standards,  Washington,  D.  C. ;  C.  A.  Robinson  and  E. 
G.  Schmeisser,  both  in  General  Electric  Co.,  Schenectady,  N.  Y.  Several  other 
students  are  not  yet  located.  We  are  indebted  to  Prof.  John  B.  Whitehead, 
Jr.,   for  these  details. 


ITrabe  Botes- 


THE  SWEDISH-AMERICAN  TELEPHONE  COMPANY,  Chicago,  is  up- 
holding its  reputation  for  high-class  and  up-to-date  advertising,  and  has  just 
issued  an  attractive  pamphlet  entitled  "For  they  Themselves  Have  Said  It."  It 
can  be  had  for  the  asking. 

THE  THOS.  E.  CLARK  WIRELESS  TELEGRAPH-TELEPHONE  CO., 
of  Detroit,  Mich.,  states  that  any  one  desiring  its  Bulletins  Nos.  6  and  7  with 
cuts  and  descriptions  of  its  Junior  Type,  and  Standard  No.  i  apparatus  can 
have  same  by  writing  to  the  company. 

MAPS. — Thirty-seven  maps  and  thirty-one  illustrations  are  two  of  the  fea- 
tures of  the  "Two  to  Fifteen  Days'  Pleasure  Tours,"  on  the  New  York  Cen- 
tral. This  is  No.  8  of  the  Four-Track  Series,  contains  eighty-four  pages,  with 
routes  and  rates.  A  copy  will  be  sent  on  receipt  of  two  two-cent  stamps  by 
G.  H.  Daniels,  G.  P.  A.,  Grand  Central  Station,  New  York. 

THE  BRISTOL  CO. — Waterbury,  Conn.,  have  just  issued  two  new  and  hand- 
s(>me  editions  of  its  catalogues  relative  to  its  well-known,  standard  instruments. 
One  of  these  pamphlets  is  No.  9  of  May,  devoted  to  Bristol  recording  pressure 
and  vacuum  gauges.  The  other  is  No.  10  of  June,  devoted  to  its  recording  volt- 
meters, ampere  meters  and  wattmeters.  Both  are  quarto  size,  profusely  illus- 
trated. 

DOMESTIC  AND  FOREIGN  PATENTS.— Goepel  &  Niles,  290  Broadway, 
New  York  City,  have  just  prepared  and  issued  a  pamphlet  which  presents  in 
a  comprehensive  manner  the  general  recent  practice  relating  to  Unitd  States 
patents.  This  manual  should  be  of  use  to  our  readers  in  view  of  the  large 
amount  of  pithy  and  valuable  information  that  it  contains,  as  it  bears  not 
only  upon   domestic,  but   foreign  patents. 

INSULATING  PAPER.— We  have  received  from  the  .\ntelope  Lining  Com- 
pany .Shelton,  Conn.,  a  sample  of  an  insulating  paper  manufactured  by  that 
company  for  the  insulation  of  underground  electrical  cables.  The  sample  shows 
the  material  to  be  exceedingly  tough,  while  being  at  the  same  time  soft  and 
pliable.  It  is  difficult  to  tear  the  paper  in  any  direction,  and  this  mechanical 
strength  would  seem  to  render  the  material  well  suited  for  the  purposes 
mentioned. 

ELECTRIC  CRANES. — During  the  month  of  June  Pawling  &  Ilarmischfteger, 
of  Milwaukee,  Wis.,  received  orders  for  eighteen  traveling  crane  installations. 
The  States  represented  are  Montana,  New  York,  Massachusetts,  Kansas,  Penn- 
sylvania, Illinois,  Ohio,  Delaware,  California,  Wisconsin  and  Delaware.  ,\mong 
the  firms  to  be  supplied  are  the  Allis-Chalmers  Co.,  Chapman  Valve  Co.,  New 
York  Edison  Co.,  Kansas  City  Metropolitan  Railway  Co.,  Ingersoll-Sargeant 
Drill  Co.,  Gesholt  Machine  Co.  and  A.  &  F.  Brown  Co. 

THE  MANHATTAN  ELECTRICAL  SUPPLY  COMPANY,  32  Cortlandt 
Street,  New  York,  is  manufacturing  large  quantities  of  telegraph  instruments 
for  domestic  and  export  trade.  The  output  of  this  department  of  its  factory 
has  increased  over  300  per  cent  during  the  past  year,  and  the  company  ex- 
pects a  more  satisfactory  report  on  its  whole  line  during  the  next  year.  It 
is  displaying  considerable  energy  in  the  distribution  of  its  trade  literature. 
Its  new  catalogue.  No.  16,  is  claimed  to  be  the  most  unique  in  arrangement 
and  the  largest  edition  ever  distributed  by  an  electrical  supply  house  in  this 
country. 

THE  EUREKA  ELECTRIC  COMPANY,  of  Chicago,  has  just  issued  a  cat.i- 
logue  (No.  23)  in  which  is  described  and  illustrated  a  complete  line  of  tele- 
phone  apparatus   and   switchboards,   both   for   central   energy   and   common   bat- 


tery systems.  The  extent  of  I's  line  of  products  may  be  appreciated  by  an 
examination  of  its  latest  catalogue  which  contains  72  pages,  and  was  gotten 
out  in  a  very  attractive  manner  by  H.  P.  Didriksen,  the  sales  manager  of  the 
company.  Everyone  concerned  in  telephone  work  will  find  much  matter  o£ 
interest   in    this  catalogue. 

THE  WESTIXGHOUSE  ELECTRIC  &  MFG.  COMPANY,  of  Pittsburg, 
Pa.,  has  issued  a  very  neat  and  interesting  little  pamphlet  devoted  to  electricity 
in  mining.  It  discusses  the  subject  in  considerable  detail;  and  contains  a  large 
numljcr  of  illustrations  devoted  not  only  to  the  ap|)aratus,  but  to  equipments 
and  installations  for  which  the  company  is  responsible.  These  plants  include 
work  in  coal  mines,  pumping  electrical  dredges,  hoisting,  fans  and  blowers, 
etc.  Electricity  has  found  no  field  of  greater  utility  and  profit  than  mining, 
and  the  Westinghouse  Company  has  been  enjoying  a  large  share  of  the  new 
business  developed   in  this  department. 

THE  ROBERT  AITCHISON  PERFORATED  .METAL  CO.,  of  Chicago, 
has  for  many  years  manufactured  perforated  sheet  metal  of  all  kinds  for  vari- 
ous uses.  This_  company  was  established  in  1868,  and  has  become  so  well- 
known  in  the  trade  as  to  scarcely  need  any  introduction.  There  are  a  number 
of  uses  in  electrical  manufacturing  for  perforated  metal,  and  this  compatiy 
is  prepared  to  handle  orders  from  this  class  of  trade  with  the  same  prompt- 
ness that  characterizes  its  dealings  with  other  branches  of  industry.  The  com- 
pany's catalogue,  in  addition  to  giving  some  of  the  sizes,  contains  some  val- 
uable tables  on  the  weights  of  sheet   metal   of  various  materials. 

AN  INTERESTING  SERIES.— "Little  Masterpieces  of  Science,"  in  six  vol- 
umes, edited  by  George  lies,  author  of  "Flame,  Electricity,  and  the  Camera,"  is 
in  preaparation  by  Doubleday,  Page  &  Co.  The  volumes  are  as  follows:  Volume 
I,  The  Skies  and  the  Earth,  R.  A.  Proctor,  Newcomb,  Charles  Young,  lies,  Lyell, 
Shaler,  Huxley;  Volume  II,  Invention  and  Discovery,  Franklin,  Faraday, 
Henry,  Bell,  Count  Rumford,  Stephenson;  Volume  III,  The  Naturalist  as  In- 
terpreter and  Seer,  Charles  Darwin,  A.  R.  Wallace,  Leland  Howard;  Volume  IV, 
Explorers,  Winsor,  Lewis  and  Clarke,  Pike,  Wilkes,  King,  Powell;  Volume  V, 
Health  and  Healing,  Sir  James  Paget,  Sir  J.  R.  Bennett,  Geddes,  Thomson, 
Prudden,  Sternberg,  Roose,  Richardson,  Colton,  Billings;  Volume  VI,  Mind, 
John  Fiske,  Sully,  Galton,  Hudson,  Holmes,  Maudsley,  William  B.  Carpenter. 
The  volumes  will  form  a  sort  of  key  to  the  modern  twentieth  century  world 
of  scientific  marvels.     The  series  will  be  sold  separately  or  bound  in  one  volume. 

-ASBESTOS  PAPER.— We  have  received  from  the  Pittsburg  Asbestos  Reduc- 
tion Company,  manufacturers  of  Green's  demagnetized  asbestos  paper  and 
laminated  insulation,  some  very  interesting  samples  of  the  product  of  its 
work  at  Pittsburg,  Pa.  By  demagnetized  asbestos,  it  means  an  asbestos  from 
which  all  the  oxides  have  been  removed,  thus  furnishing  the  basis  for  a  fine 
insulation.  Its  method  of  making  the  paper  is,  it  is  said,  the  only  one  by  which 
it  can  get  a  durable  deposit  of  pure  asbestos  on  wire  or  other  parts  of  electri- 
cal apparatus.  It  takes  this  paper  and  laminates  sheet  upon  sheet  of  any  required 
thickness.  This  is  vulcanized  in  molded  or  set  pieces.  It  is  also  introduc- 
ing a  fine,  purified  asbestos  into  rubber,  samples  of  which  are  forwarded  to 
us,  and  which  look  remarkably  serviceable.  One  can  take  the  paper,  ignite  it 
with  a  match  and  let  the  flame  and  fire  pass  all  over  it,  after  which  insulation 
will  still  remain.  It  would  seem  that  for  material  of  this  character  there  should 
be  a  large  opportunity  in  the  electrical  field.  The  company  has  offices  at  404 
Westinghouse  Building,  Pittsburg.  Mr.  John  F.  Green  is  the  manager  of  the 
Company. 

KELVIN  INSTRUMENTS.— The  well-known  firm  of  Kelvin  &  James  White, 
Ltd.,  Glasgow  and  London,  have  recently  issued  two  new,  handsome,  quarto 
catalogues  devoted  to  the  standard  electrical  measuring  apparatus  devised  for 
special  purposes  by  Lord  Kelvin.  One  of  these  pamphlets  relates  to  the  standard, 
direct-reading,  electric  balances,  and  gives  careful  descriptions,  as  well  as  elab- 
orate illustrations  of  these,  accompanied  by  price  lists  and  code  words.  The 
larger  pamphlet  of  the  two,  of  slightly  later  date,  deals  with  Lord  Kelvin's 
electric  instruments  for  high  and  low  tension  switchboards.  These  are  illus- 
trated in  great  variety  and  detail,  including  sector  ampere  gauges,  round  dial 
and  edgwise  patterns,  and  series  transformers  for  use  with  these  on  circuits  up 
to  6,500  volts,  the  gauges  being  made  for  use  with  or  without  such  trans- 
formers. Other  apparatus  included  are  the  amperemeter,  voltmeter,  with  mov- 
ing coil,  in  different  sizes  and  styles;  shunts,  multicellular,  electrostatic  volt- 
meters, astatic  voltmeters  for  alternating  circuits,  engine-room  wattmeters,  re- 
cording amperemeters,  recording  voltmeters,  earth  current  recorders,  parallel- 
ling voltmeters,  portable  instruments  for  direct  and  alternating  circuits,  etc.  It  is 
interesting  and  encouraging  to  notice  the  appreciation  shown  for  apparatus  of 
this  high  standard. 

V.VRLEY  DUPLEX  MAGNET  COMPANY.— It  will  doubtless  be  recalled 
by  our  readers  that  a  few  years  ago  the  Varley  Duplex  Magnet  Company,  manu- 
facturer of  specialties  in  electromagnets,  spark  coils  and  coil  windings,  removed 
its  works  to  Phillipsdale,  R.  I.  We  are  now  glad  to  understand  from  Mr.  Richard 
Varley,  president  of  the  company,  that  a  number  of  improvements  have  been 
introduced  in  order  to  facilitate  the  execution  of  orders  and  to  ensure  prompt 
deliveries.  Ever  since  the  Varley  Company  took  up  its  location  at  Phillipsdale 
it  has  increased  its  floor  space  almost  every  six  months,  in  the  hope  that  it 
would  be  able  to  keep  pace  with  the  demand  for  its  coil  windings  and  magnets. 
In  this  respect  it  has,  however,  been  agreeably  disappointed,  and  it  has  now 
found  it  necessary  to  lease  a  large  factory  some  300  yards  north  of  the  Ameri- 
can Electrical  Works.  This  factory,  which  has  been  leased  for  a  term  of  three 
years,  is  130  ft.  long  60  ft.  wide  and  3  stories  in  height,  with  an  L,  making 
30,000  square  feet  in  all.  In  addition  to  this  the  American  Electrical  Works 
have  again  increased  the  Varley  manufacturing  space  on  their  premises  by  some- 
thing more  than  10,000  square  feet.  It  is  now  believed  that  adequate  prepara- 
tion has  been  made  for  the  large  and  rapid  growth  predicted  by  the  experience 
of  the  past.  The  Varley  Duplex  Co.  is  spending  a  large  amount  of  money  on  the 
proper  equipment  of  this  building  with  modern  machinery  for  the  manufacture 
of  its  automatic  winding  machines,  and  it  is  installing  two  gas  engines  of  50 
horse-power  to  be  used  as  an  addition  to  the  7S-h.p.  steam  engine  already  on 
the  premises.  As  a  matter  of  fact,  the  company,  during  the  past  six  months  has 
been  able  to  execute  only  about  half  the  orders  offered  to  it,  but  this  change 
will,  it  is  believed,  keep  it  fully  abreast  of  all  business  as  it  arises. 
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I'NITKP  STAIKS  TATKNTS   ISSUKI)  JUNK  >j.   190J. 

[Conductnl  by   Win.   A.    ki>'<riil>Huiii.    I'alriil    Attorney.    140    Nauau   St.,   N.   Y.] 

73l,4Jj.  ZINC  CUI>  FOR  I'KIMARY  HATTKRIES;  Vincent  G.  Apple.  Diy- 
ton,  Ohio.      .App.  lUcil    March   .-j,    njoj.      (See  pniie   jo. ) 

rji.4a6.  RING  BUSHING  I'OR  INTKRIDR  CONDUITS;  VVillinm  K.  Bon- 
•ert  and  Frederick  T.  Koxenberger.  I'ticn.  N.  Y.  App.  filed  Feb.  3.  190J. 
A  tpring  ring  clnmpeil  aronnd  the  end  of  the  conduit  and  having  a  flnnge 
•ccured  to  the  wall  of  the  outlet  box. 

73I,4j8.  AUTOMATIC  KLECTRICAL  CUTOUT;  David  R.  Bruce.  Ponderi 
End.  England.  App.  filed  Nov.  18.  igoj.  .\  latch  which  nornully  lioldi 
the  circuit  closetl  is  released  by  the  expansion  of  a  rod  umler  the  healing 
cITeclj   of   the   current    flowing   through    il. 

73I.439-  STt>RAC.E  BATTERY;  C.irlo  Bruno,  Konu-,  Italy.  App.  filed  Dec. 
4,    1899.      (.^ic  page    .'o. ) 

731.430.  ALTERNATING  Cl'RRENT  REGULATOR;  Cumniings  C.  Ches- 
ncy  and  William  J.  Lloyd.  ritt*1icld,  Mass.  App.  filed  July  18,  190J.  The 
current  flowing  to  the  translating  circuit  is  conlrollcd  by  varying  the 
amount  of  inductance  in  the  circuit,  the  apparatus  consisting  of  a  field 
magnet  and  an  armature,  the  angular  position  of  the  latter  being  deter- 
mined by  a  weight  acting  against  the  current  flowing  in  the  armature. 

731,443.  MAGNETIC  ORE  SEP.\RATOR;  Knut  V.  A.  Erisson,  Falun,  Swe- 
den.    App.  filed  Dec.  3,  1901.     Details. 

731.446.  M.\GNET1C  SEPARATOR;  Abraham  E.  Forsgrcn,  Falun,  Sweden, 
App.  filed  Jan.  13,  190J.  An  arrangement  of  primary  and  secondary 
poles  between  which  a  moving  frame  carrying  the  ore  passes. 

731.447.  PROCESS  OF  CONSTRUCTING  STORAGE  BATTERY  PL.\TES; 
George  II.   Gale.   Detroit.   Mich.     .\pp.    filed   May    16,    1902.     (.See   page   20.) 

73'.453-  ELECTRODE;  James  Hargreavcs.  John  William  Stubbs  and  John 
Kearsley.   Middlcwicli.   England.     App.  filed   Nov.   8,    1902.     (See  page   20.) 

731.455.  ELECTRIC  BRAKE;  Ernest  R.  Hill.  Wilkinshurg.  Pa.  App.  filed 
Dec.  29,  1899.  Where  the  motor  is  used  to  generate  a  braking  current, 
the  field  and  armature  are  connected  in  separate  circuits  when  the  braking 
action  is  required,  so  that  the  reaction  of  the  fields  will  not  affect  the 
armature   current. 

731,466.  LIGHTING  APPARATUS  FOR  RAILWAY  VEHICLES;  Benja- 
min G.  Lanime,  Pittsburg,  Pa.     App.  filed  Sept.  29,   1902.     An  incandescent 


731,479. — Push   Button. 


732,014. — Induction  Coil. 


lamp  having  a  filiment  of  such  large  cross  section  that  it  may  operate 
with  a  large  current  at  low  voltage  and  have  such  a  degree  of  heat  inertia 
that  it  will  not  cool  sufficiently  between  slow  alternations  to  make  visible 
fluctuations  in  the  light. 

731,467.  ELECTRIC-LIGHTING  APPARATUS;  Benjamin  G.  Larame,  Pitts- 
burg, Pa.  App.  filed  September  29,   1902.     (See  Current  News  and  Notes.) 

731,471.  ELECTROMAGNETIC  FRICTION  CLUTCH;  Leon  J.  Le  Pontois, 
New  York,  N.  Y.  App.  filed  Sept.  18,  1902.  A  disk  mounted  to  slide 
and  rotate  on  its  a.xis  is  interposed  between  two  magnetic  driven  disks; 
thus  the   disk  that   is  energized   controls  the   direction    of   rotation   of   the 

731,472".  *' ELECTRICALLY  CONTROLLED  SPEED  CHANGING  MECHAN- 
ISM; Leon  J.  Le  Pontois,  New  York,  N.  Y.  App.  filed.  Sept.  19,  1902.  Two 
electromagnetic  clutches  are  arranged  on  two  aligned  shafts,  which  re- 
spectively carry  friction  disks  and  pinions.  Each  shaft  is  movable  bodily 
when  its  clutch  is  energized,  to  lock  the  clutch  and  drive  the  gearing  en- 
eaeine  with  the  particular  pinion. 

73,474  ELECTRICALLY  CONTROLLED  SPEED  CHANGING  APPA- 
RATUS; Leon  J.  Le  Pontois,  New  York,  N.  Y.  App.  filed  Dec.  20,  1902. 
A  modification  of  the  preceding  patents  to  the  same  inventor. 

731,479-  PUSH  BUTTON;  Adam  Lungen,  New  York,  N.  Y.  App.  filed  Aug. 
'22'  1902.  A  flush  push  button  in  which  the  movable  button  is  spring 
mounted  in  a  cup  and  has  attached  to  its  back  a  circuit  closing  clip  which 
projects  through  an  opening  in  an  insulating  back  plate  to  engage  with 
two  external  contacts  attached  thereto.  The  invention  also  includes  details 
of  construction  affording  a  cheap  and  reliable  form  of  button. 

731,484.  CHARGE-INDICATOR  FOR  SECONDARY  BATTERIES;  Hiram 
Percy    Maxim,   Pittsburg,    Pa.     App.    filed    Aug.    4,    1902.      (See   page    20.) 

731,501.  DRIVING  MECHANISM;  Frank  C.  Rinsche,  St.  Louis,  Mo.  App. 
'filed  Nov.  10,  1902.  A  driving  motor  for  a  calculating  machine  arranged 
at  each  operation  to  make  less  than  one  complete  rotation  and  to  be  re- 
turned by  a  spring. 

»«i,58i-  DYNAMO  ELECTRIC  MACHINERY;  Henry  Leitner,  Woking,  and 
Richard  N.  Lucas,  London,  England.  App.  filed  July  21,  1902.  An  elec- 
tric system  for  lighting  and  other  purposes  of  the  kind  wherein  a  second- 
ary dynamo  is  employed  to  weaken  the  field  of  a  main  generator  as  the 
speed  of  said  generator  increases,  characterized  by  a  secondary  dynamo 
having  two  armatures,  one  of  which  is  employed  to  weaken  the  field  of 
the  main  generator,  while  the  other  is  closed  through  a  suitable  resist- 
ance so  as  to  introduce  armature  reaction  and  vary  the  characteristic 
of  the  demagnetizing-dynamo. 


731,606.  TROLLEY  POLE  CONTKOLLKR;  John  J.  O'Donncll,  Aylmer,  C«n- 
aila.  App.  filed  Srpl.  ji,  iguj.  DelnUn  of  a  uprinx  drum  and  ratchet 
arrangement. 

731,621.  EI.EtTRIC  CLOCK;  Olio  Uomanic,  Enfield,  England.  App.  filed 
Oct.  16.  iijoj.  Driaila  of  ■  circuit  cloaing  device  applied  to  the  rucapi- 
tnent    wheel    axle. 

731.656.  INDICATOR  APPARATUS  FOR  CLOTHES  DRYING  MA- 
CHINES; William  M.  llarnci,  Philadelphia,  Pa.  App.  filed  Feb.  19, 
i«oi.  The  wet  clothra  arc  hung  upon  a  carrier  in  batcheo  and  panted 
through  a  drying  rcHiin.  The  indicator  iir  an  alarm  circuit  which  ahowa 
when  one  compleic  batch  haa  pasaed,  »o  that  the  o|jerator  may  not  mix 
the   dried    and    undried   clolhca. 

731, 7"-  ELECTRIC  ARC  LAMP;  Joseph  A.  Rignon,  Berlin.  Germany.  App. 
filed  April  14,  1902.  Inclined  tubra  carry  the  carbon  pcnciU  which  are 
controlled  by  means  of  eorda  extending  over  guide  pulleys  at  the  ends  of 
the  tubes  to  a  central  pulley  and  thence  downward  lo  the  armature  of  the 
magnet,  which  thua  movca  both  pcncilK  uniformly. 

73'.7-'6.  METHOD  OF  AND  MEANS  FOR  DRIVING  ELECTRIC  MO- 
TOR.S;  George  WeslinglmuKe.  Jr.,  Pittsburg.  I'a.  App.  ...eU  A.iiii  sj, 
1894.      (See  Current   Notes  and   .Notes.) 

731.740.  COMMUTATOR  BRUSH;  Norman  C.  Bassett,  Lynn,  Maas.  App. 
filed  March  24,  1902.  A  carbon  block  curved  on  the  arc  of  a  circle  and 
a   brush    holder   having   a   surface   to   fit   the   brush. 

731. 74>-  ELECTROMAGNET;  William  Baxter,  Jr.,  Jersey  City,  N.  J.  App. 
filed  Nov.  21,  1902.  An  ironclad  magnet  having  a  number  of  switch  arms 
pivoted  to  the  central  pole  and  radially  arranged,  so  that  when  the  magnet 
is  energized  a  number  of  circuits  will   be  simultaneously  closed  or  opened. 

731,750.  MEANS  FOR  INDICATING  THE  RELATIVE  POSITIONS  OF 
MOVING  PARTS;  Harold  W.  Buck,  Schenectady,  N.  Y.  App.  filed  May 
28,  1898.  .\  synchronous  indicator  adapted  to  show  when  the  cranks  of 
two  engines  have  assumed  a  certain  relation  to  each  other,  so  that  the 
dynamos  driven  by  the  engines  can  be  thrown  into  parallel  at  the  proper 
moment. 

731.767.  SHIELD  FOR  X-RAY  TUBES;  Robert  Friedlandcr,  Chicago,  111. 
App.  filed  March  9,  1903.  A  shield  made  of  paper  pulp  and  having  sheets 
of  lead  embedded  therein. 

731.768.  ELECTRIC  HEATER;  William  A.  Fuller,  Rock  Island,  III.  App. 
filed  March  26,  1903.  An  open  box-like  structure  around  which  a  helical 
conductor  is  wound. 

731,799.  NON-INTERCHANGEABLE  CONTACT  PARTS;  Rudolf  Hund- 
hausen.  Wilmersdorf,  Germany,  .^pp.  filed  Nov.  24,  1899.  Plugs  and 
sockets  so  constructed  that  only  certain  pairs  can  be  joined  together. 

731,787.  ELECTROSTATIC  INSTRUMENT;  Elton  J.  King,  Fort  Wayne, 
Ind.  A|>p.  filed  March  27,  1901.  An  electrostatic  instrument  comprising 
metallic  surfaces  having  leads  for  different  sides  of  a  circuit,  and  metallic 
surfaces  movable  relatively  thereto,  the  conducting  surfaces  of  one  set 
having  a  serrated  edge   with   tapering  teeth. 

731,814.  COMBINED  POWER  AND  BRAKE  SYSTEM;  William  B.  Potter 
and  Clarence  D.  Clark,  Schenectady,  N.  Y.  App.  filed  Oct.  31,  1900. 
In  case  the  motorman  fails  to  cut  off  the  power  before  moving  the  brake 
handle,  the  operation  of  the  latter  first  opens  the  power  circuit. 

731,822.  APPARATUS  FOR  TELEPHONING;  James  Robert  Troland,  New 
York,  N.  Y.     App.  filed  August   7,  1891.      (See  page  21.) 

731,836.  ELECTRIC  MOTOR;  Walter  V.  Ash,  Perth  Amboy,  N.  J.  App. 
filed  Jan.  2,  1903.  The  pole  pieces  of  the  field  magnet  are  adjustable 
towards  and  away  from  the  armature  by  means  of  lateral  plugs  having 
inclined  faces  w-hicli  engage  with  similar  faces  in  the  movable  core  and 
by  moving  which  the  core  is  set  inward  or  outward. 

731,838.  ELECTRIC  SOLDERING  IRON;  James  I.  Ayer,  Maiden,  Mass. 
App.  filed  March  5,  1902.  The  heating  coil  core  to  which  the  point  of  the 
iron  is  mechanically  fastened,  has  a  tapering  axial  chamber,  so  that  the 
bulk  of  the  metal  of  the  core  will  be  towards  the  point  of  the  iron,  and 
the  heat  developed  in   it  more  readily  communicated  to  the  working  point. 

731,857.  ELECTRIC  MOTOR;  Penrose  E.  Chapman,  St.  Louis,  Mo.  App. 
filed  Sept.  15,  1902.  Details  of  the  motor  referred  to  in  patent  731,501 
preceding. 

731,887.  METHOD  OF  CONTROLLING  ALTERNATING-CURRENT  MO- 
TORS; Paul  Jacques  Mathurin  Girault,  Paris,  France.  App.  filed  April 
26,  1901.     (See  Current  News  and  Notes.) 

731,954.  TROLLEY  FINDER;  Guy  T.  Roberts,  San  Diego,  Cal.  App.  filed 
Feb.  24.   1903.     Details. 

731,966.  ELECTRIC  SWITCH;  Charles  F.  Splitdorf,  New  York,  N.  Y.  App. 
filed  March  3,  1903.  A  switch  adapted  for  gas  engine  circuits  and  having 
a  single  plug  or  handle  by  means  of  which  either  of  two  batteries  can  be 
readily  thrown  into  service  as  desired. 

731,992.  METHOD  OF  INDICATING  THE  RELATIVE  POSITIONS  OF 
MOVING  PARTS;  Harold  W.  Buck,  Niagara  Falls,  N.  Y.  App.  filed 
May  28,   1898.     The  synchronous  method  referred  to  in  patent  731,750. 

731,996.  METHOD  OF  OPERATING  ALTERNATING  CURRENT  ELEC- 
TRIC MOTORS;  Rudolf  Eickmeyer,  Jr.,  and  Mary  T.  Eickmeyer,  Yon- 
kers,  N.  Y.  App.  filed  July  6,  1894.  The  method  of  producing  an  initial 
starting  torque  in  single  phase  alternating  current  induction  motors,  which 
consists  in  partially  suppressing  one  of  the  two  rotary  components  of  the 
impressed  alternating  magnetomotive  force  and  acting  by  means  of  the 
other  rotary  component  to  produce  rotation  of  the  induced  member  of  the 
motor. 

732.009.  CIRCUIT  BREAKER  OPERATING  SYSTEM;  William  B.  Potter, 
Schenectady,  N.  Y.  App.  filed  Oct.  31,  1900.  Relates  to  the  invention 
described  in  patent  No.  731,814. 

732,012.  SWITCHBOARD;  John  F.  Skirrow,  East  Orange,  N.  J.  App.  filed 
Oct.  24,  1901.     Details. 
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The  Niagara  Institute  Meeting. 

The  general  meeting  last  week  at  Niagara  of  the  .American  In- 
stitute of  Electrical  Engineers  made  a  record  of  which  the  body  as 
a  whole  may  well  be  proud,  and  which  reflects  the  highest  credit  upon 
President  Scott  and  the  members  of  the  various  committees  who 
co-operated  with  him  in  organizing  and  conducting  the  meeting. 
The  attendance  reached  the  high- water  mark,  the  number  of  guests 
and  members  registered  falling  but  little  short  of  500.  In  the  past 
the  attendance  at  the  general  meetings  of  the  Institute  was  largely 
made  up  of  the  same  members  from  year  to  year,  but  at  Niagara, 
while  the  "old  guard"  was  well  represented,  the  registry  list  and 
the  new  faces  gave  evidence  of  the  recent  great  expansion  of  the 
membership  which  has  been  such  a  remarkable  feature  of  the  past 
year.  It  may  here  be  remarked  that  one  of  the  incidental  though 
important  benefits  from  the  numerous  local  branches  which  have 
been  instituted  throughout  the  country,  should  be  that  of  bringing 
this  new  element  in  direct  touch  with  the  active  life  of  the  Institute, 
thus  not  only  enabling  them  to  participate  in  its  work  through  their 
local  branches,  but  inciting  their  interest  in  the  general  meetings, 
which  should  give  to  the  annual  gathering  a  greatly  increased  value. 
A  notable  feature  of  the  Niagara  meeting  was  the  admirable  local 
arrangements  made  for  the  meeting  and  for  the  entertainment  of 
visiting  members  and  their  families,  the  members  of  the  local  com- 
mittee being  particularly  untiring  throughout  the  meeting  in  their 
eftorts  to  render  the  gathering  an  unqualified  success  from  the  social 
standpoint — in  which  they  amply  succeeded.  We  cannot  refrain 
from  paying  a  tribute  to  President  Scott  in  his  capacity  as  a  presiding 
ofificer.  Though  with  almost  two  score  of  papers  on  the  programme, 
it  was  disposed  of  without  a  hitch,  and  yet  with  proper  allowance 
made  for  discussion.  It  is  needless  to  say  that  this  implies  upon  the 
part  of  the  presiding  officer  a  firm  grasp  of  the  situation  and  an 
efficient  exercise  of  parliamentary  control,  which  in  this  case  was 
unaccompanied  by  friction. 


Owing  to  the  large  number  of  papers  read  and  the  length  of  some 
of  the  discussions,  it  would  be  impracticable  to  give  a  complete 
report  of  the  proceedings  in  one  issue.  We  are  consequently  obliged 
to  divide  our  report  in  two  portions,  the  second  of  which  will  appear 
next  week.  The  average  of  the  papers,  notwithstanding  their  num- 
ber and  the  slightness  of  a  few,  is  extremely  good.  Two  of  the  groups 
— those  treating  of  electric  railway  and  high-tension  transmission 
subjects — form  in  fact  extremely  important  contributions  of  perma- 
nent value  to  these  respective  subjects.  The  papers  by  Messrs.  Arm- 
strong, Carter  and  Renshaw,  and  the  discussions  which  accompanied 
them,  will  go  far  toward  placing  in  a  definite  and  final  state  the 
problems  of  which  they  treat.  Indeed,  these,  taken  with  papers  on 
similar  subjects  presented  at  Great  Harrington  and  Buffalo,  present 
a  mass  of  data  and  expressions  of  individual  views  of  authorities  that 
should  place  at  the  service  of  a  competent  author  sufficient  material 
for  generali/.ations  in,  and  a  systematic  exposition  of,  this  branch 
of  electrical  engineering,  which  is  badly  in  need  of  such  a  treatment. 
We  hasten  to  add  that  this  is  not  said  in  disparagement  of  the  con- 
tributions to  which  we  refer,  as  these  represent  the  work  of  special- 
ists on  problems  presented  to  them  specifically  in  the  successive 
stages  of  electric  railway  engineering  development ;  and  as  collec- 
tions of  data  and  expressions  of  authoritative  views  they  are  of  the 
greatest  intrinsic  value.  It  does  appear,  however,  that  the  time  is 
ripe  to  base  upon  this  material  and  upon  the  investigations  of  others 
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a  !«y»lemntic  treatment  for  the  student  and  (or  the  electric  railway 
eiiKinccr  who  ll.^^  nut  liad  uii  opporturiily  to  s|irciali/r  in  that  par- 
ticular field. 


Of  e<iual  importance  to  the  railway  contributions  and  perhaps 
of  moic  general  interest,  is  the  gmup  of  papers  on  high-tension 
power  transmission  and  the  nccompanyiiiK  discussion.     In  this  con 


equalled.  That  this  condition  is  permanent  the  most  sanguine  can- 
not ninintain,  and  ere  long  wc  must  he  prepared  for  a  recession. 
Therefore,  m  undertaking  a  work  like  power  transmission,  it  is 
merely  conwnon  caution  to  look  forward  and  estimate  the  reasonable 
probabilities  of  the  future.  Once  installed,  a  plant  must  at  least  earn 
its  ujikrip,  running  expense  and  fixed  charges,  even  in  times  only 
Miudrraitly  prosperous  ni  order  to  score  a  moderate  success,    (inc  of 


ncction  we  desire  to  point  out  the  wisdom  of  placing  in  charge  of      the  first  things,  therefore,   to  be  taken  under  consideration   is  tl^! 


a  member  who  is  a  specialist  in  a  subject,  the  preparation  of  a 
programnic  of  papers  on  that  subject.  In  this  instance,  such  respon- 
sibility was  placed  with  Mr.  Ralph  D.  Mershon  and  with  results  so 
excellent  that  we  hope  the  practice  may  become  fixed  in  the  conduct 
of  the   Institute.     Two  papers   on   alternalinR-currcnt   apparatus  of 


integrity  of  the  market.  A  few  miles  more  or  less,  a  few  thousand 
extra  volts,  or  a  few  tons  of  copper  are  of  inconceivably  small  sig- 
nilicancc  compared  with  the  solidity  of  the  earning  capacity.  And 
strange  to  say,  on  no  single  point  in  the  conduct  of  the  transmission 
business  do  more  good  men  go  wrong.     We  have  in  mind,  for  in- 


diametrically    opposite    character    were    presented,    those    of    Prof.  stance,  a  hydraulic  transmission  plant  which  is  doing  a  rapidly  grow- 

W.   S.   Franklin  on  the  synchronous  converter  and   by   Mr.    W.   L.  jng  business.    There  is  rather  severe  competition,  prices  arc  low  and 

Waters  on  commercial  alternator  design-thc  former  being  extremely  hard  to  increase.    The  plant  has  a  large  and  increasing  motor  busi- 

theoretical   and   mathematical   in   character,  and   the  latter  a   model  ,,^^3  f^^^  ^^i^,^  ^  ,3^^^  ^^^^^^^j  ^^  .^^  revenue  is  derived.    So  urgent 

of  a   paper   written    for   an   audience   of   engineers.     The   paper   by  ,,jj^^  ^.,„^  f^^  p^^^^  ^^^^^^^  j,^^^  ^  ^^^^^  auxiliary  plant  of  imposing 

Prof.  J.  Walter  Esterline  and  Mr.  C.  E.  Rcid,  giving  investigations  ji,,,,.,,,;^^^   ^^^   erected   to  meet   the  expansion,   regardless  of   the 

of  the  energy  losses  in  armature  cores,  is  an  excellent  example  of  f^^^  ^^^^^  -^  ^^-^^^  ^^^  ^^  ,^^  ^^  ^^^,^^  ^^^^^^^  ^^^^^  p^^^^  ^^^  ^^_ 

the  contributions  being  made  to  engineering  from  the  college  labora-  j^^^,;^  p^^^^  ^^^  ^^■^^y  ^^^^  ^^^^^  ^^  combination  of  these  sources 

tory  equipped  for  experimental  work.     Another  example  of  the  value  ^^^  ,^^,p  ,^^  ^^^^^^^     ^^^^  j,^^  peculiarity  of  the  situation  is  that  the 

of  the  college  to  engineering  is  illustrated  in  the  several  papers  by  g„^^,[  ^^^j^^  business  is  mostly  among  small  manufactories  engaged 

Prof.  Goldsborough  and  Mr.  P.  A.  Pansier  on  electric  railway  and  -^  jj^^  ^^^^  ,i„^  ^j  ^^,^^^   ^^^  ^,  ^^^  ^^^^  ^.^^^  ^^  ^^^^  ^.^^^  ^j^^^^^ 

power  station  tests.     Perhaps  the  two  most  striking  technical  inci-  quarters  of  them  will  shut  down,  as  they  have  done  before,  and  leave 


the  plant  with  a  heavy  investment  to  stagger  under  and  a  greatly 
diminished  business. 


dents  of  the  Niagara  meeting  were  the  description  by   Prof.   H.  J. 
Ryan   of  his   cathode   ray   alternating-current   wave   tracer  and  the 

presentation  by  Mr.  P.  H.  Thomas  and  Mr.  M.  von  Recklinghausen  

of  the  several  inventions  of  Mr.  Peter  Cooper  Hewitt.     A  report  of  ^his  is  but  one  type  of  the  improvidence  which  too  often  leads  to 

the  latter  will  be  found  in  this  issue,  and  editorial  reference  to  the  disaster.  A  plant  which  supplies  such  a  community,  or  a  booming 
former  appears  in  another  column.  In  following  issues  a  number  ^^^,^  dependent  for  its  prosperity  on  a  few  big  enterprises,  is  a  bad 
of  the  Niagara  papers  will  be  taken  up  for  comment.  market.    In  some  few  cases,  as  in  mining  towns,  a  plant  may  be  in- 

stalled  wittingly   as   a  pure   speculation,   designed   to   clear   enough 

■ 

profit  before  the  end  of  the  chapter  to  let  out  the  investors  even  if 

The  Commercial  Limits  of  Power  Transmission.  the  plant  is  scrapped.     This   is  gambling,  not  investment,  and  in 

With  all  the  valuable  discussion  of  power  transmission  which  the  general  it  takes  great  judgment  to  tell  how  far  a  mining  town  is  a 
recent  Institute  meeting  elicited,  there  is  a  broader  phase  of  the  com-  sound  market  for  anything  except  wild-cat  stock.  But  mining  camps 
mercial  question  which  has  as  yet  hardly  received  due  consideration  are  not  at  all  in  a  class  by  themselves  in  this  matter,  and  it  must  be 
from  engineers.  It  is  comparatively  easy,  albeit  somewhat  risky  like  borne  in  mind  that  a  safe  market  is  the  only  security  which  stands 
all  prophecy  before  the  fact,  to  figure  out  for  any  given  set  of  condi-      behind   a   transmission    plant.     Its   physical    assets    are    difficult   to 

realize  upon,  and  do  not  often  in  themselves  aflford  what  one  would 
call  gilt-edged  security.  One  of  the  wildest  schemes  which  we  ever 
remember  to  have  emanated  from  a  supposedly  sane  person  was  a 
plan  for  developing  the  great  Falls  of  the  Zambesi  in  Africa,  using 
the  copper  of  the  line  as  security  to  the  creditors.  Now  the  Falls  of 
the  Zambesi  will  some  day  be  developed,  and  the  dark  continent  may 
become  the  center  of  civilization  when  the  failing  fuel  supply  shall 
have  driven  men  from  the  colder  zones,  but  not  upon  that  basis. 
Copper  in  ingots  laid  away  in  a  convenient  storehouse  is  pretty  good 
security  up  to  a  reasonable  percentage  of  its  market  value,  but  as 
a  high  voltage  line  strung  through  a  tropical  jungle  with  interna- 
tional complications  to  prevent  its  being  taken  down,  it  is  about  as 
valuable  security  as  a  second  mortgage  on  the  North  Pole.  When 
the  day  comes  in  which  Rhodesia  and  the  surrounding  lands  support 
a  population  that  calls  for  a  hundred  thousand  horse-power  to  use 
in  its  manifold  industries,  the  mighty  African  cataract  will  have  its 
turn  at  the  game.  Given  a  market  and  the  investment  will  take  care 
of  itself. 


tions  the  maximum  distance  at  which  power  transmission  will  pay,  the 
maximum  feasible  voltage  in  the  present  state  of  the  art,  and  even  the 
most  economical  size  of  conductor  to  employ.  But  all  these  results, 
however  useful  in  themselves,  are  confined  to  the  present  epoch,  to 
the  conditions  true  in  the  year  of  grace  1903,  while  the  investments 
demanded  must  be,  if  commercial  success  is  to  be  attained,  sound  and 
intact  in  1925  or  1950.  We  are  well  aware  that  in  the  minds  of  many, 
commercial  success  begins  and  ends  with  the  placing  of  certain  se- 
curities with  a  proper  bonus  and  profit  to  the  underwriters,  but  the 
lessons  of  the  past  twenty  years  we  have  not  yet  quite  forgotten,  and 
w-e  confess  to  belonging  to  that  small  band  of  fanatical  ultra  conserv- 
atives who  hold  that  honesty  is  the  best  policy,  and  that  exploiting 
as  sound,  a  project  that  will  infallibly  be  wrecked  within  ten  years, 
is  not  an  honest  man's  work.  If  electrical  power  transmission  is  to 
have  the  place  in  the  world's  future  that  we  believe  of  right  belongs 
to  it,  it  must  not  be  quite  reckless  of  the  future  and  of  the  effect  of 
time  in  changing  conditions.  To  be  thoroughly  sound  a  project  must 
not  only  give  a  safe  prospect  of  dividends  in  the  immediate  future, 
but  of  such  continuance  of  them  in  spite  of  depreciation  and  change 
in  the  art,  as  will  leave  the  securities  of  full  value  at  maturity. 


Just  now  we  are  in  this  country  on  the  crest  of  a  wave  of  financial 
prosperity  such  as  never  before  in  the  country's  history  has  been 


Cathode  Ray  Alternating  Current  Wave  Indicator. 

Among  the  papers  read  last  week  at  the  A.  I.  R  E.  convention  was 
one  by  Professor  Ryan,  on  a  current-wave  indicator  operating  by 
cathode  rays.     This  describes  a  new  and  interesting  application  of 
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the  cathode  rays.  There  are  a  variety  of  instruments  which  have 
been  devised  to  leave  a  record  of  the  outline  of  alternating-current 
waves.  Some  of  these  instruments  are  called  oscillographs.  An 
oscillograph,  as  ordinarily  constructed,  is  a  galvanometer  with  a 
very  small  natural  period  of  vibration,  so  that  it  is  able  to  follow 
every  alternation  of  current  without  sensible  inertia  disturbance. 
When  such  a  galvanometer  is  connected  to  an  alternating-current 
circuit,  its  reflected  spot  of  light  is  seen  by  persistence  of  vision  to 
be  drawn  out  into  a  long  band,  as  the  beam  ranges  cyclically  from 
one  end  of  the  scale  to  the  other.  By  watching  this  band  of  light 
in  a  rapidly  revolving  mirror,  the  band  becomes  optically  analyzed 
into  a  series  of  waves  of  the  outline  corresponding  to  the  current  in 
the  galvanometer  coils.  The  image  is  often  recorded  by  photograph- 
ing the  luminous  trace. 


In  place  of  the  oscillating  beam  from  the  galvanometer,  Prof. 
Ryan  employs  a  cathode  beam  impinging  on  a  fluorescent  screen, 
and  caused  to  oscillate  by  the  magnetic  influence  of  coils  supported 
close  to  the  walls  of  the  tube  and  traversed  by  the  alternating  current. 
The  cathode  beam  is  spread  out  into  a  band,  similar  to  the  galva- 
nometer band.  Similarly  the  cathode  beam  may  be  analyzed  optically 
by  a  revolving  mirror.  Prof.  Ryan  prefers,  however,  to  dispense  ■ 
with  the  revolving  mirror,  and  employ  a  known  perpendicular  com- 
ponent of  motion  to  obtain  a  cyclically  re-entering  closed  curve  of 
light,  or,  in  fact,  an  indicator  diagram.  The  engine  indicator  diagram 
combines  a  cyclically  varying  component  of  motion  of  excursion 
proportional  to  the  instantaneous  steam  pressure  in  the  cylinder, 
with  a  perpendicular  motion  obtained  from  the  piston.  In  Prof. 
Ryan's  apparatus  the  perpendicular  component  is  not  a  uniform  to- 
and-fro  movement,  but  a  simple  harmonic  movement,  or  pendulous 
movement.  This  is  obtained  by  using  another  pair  of  coils  mag- 
netically acting  upon  the  cathode  beam  perpendicularly  to  the  first 
pair,  and  e.xciting  these  with  an  alternating  current  from  which  the 
harmonics  have  been  practically  all  weeded  out  by  the  aid  of  res- 
onance. It  is  the  same  sort  of  diagram  as  would  be  obtained  from 
the  steam  engine  cylinder  if  the  horizontal  component  of  motion  were 
a  simple  harmonic  motion,  or  were  taken  from  an  eccentric  driven 
by  the  uniformly  rotating  engine  shaft. 


The  Forthcoming  International   Electrical   Congress  at 

St.  Louis. 

At  the  Niagara  Falls  convention  of  the  .\merican  Institute  of 
Electrical  Engineers  last  week,  the  Committee  on  Organization  of 
the  St.  Louis  Electrical  Congress  held  a  preliminary  meeting.  It 
was  resolved  that  an  International  Electrical  Congress  should  be 
held  at  St.  Louis  early  in  September,  1904,  in  connection  with  the 
St.  Louis  Universal  Exposition.  A  resolution  was  also  passed  to 
the  effect  that,  in  the  opinion  of  the  committee,  official  delegates  to 
this  congress  should  be  invited  by  the  United  States  Government 
from  the  various  foreign  governments.  We  understand  that  a  number 
of  sub-committees  have  been  already  appointed  to  take  up  the  vari- 
ous aspects  of  the  proposition. 


The  cathode  ray  diagram  may  be  photographed.  It  has  then  to 
be  expanded  horizontally  to  reduce  the  simple  harmonic  motion  to 
corresponding  uniform  motion.  This  may  be  done  either  with  the 
aid  of  specially  prepared  ruled  paper,  in  which  the  spacing  of 
abscissas  follows  the  inverse  of  the  simple  harmonic  law ;  or,  the 
same  result  may  be  obtained  by  a  method  of  projections  described 
in  the  paper.  It  is  curious  to  observe  that  no  such  reduction  of 
the  diagram  to  uniform  motion  would  be  needed  if  the  base  com- 
ponent of  alternating  current  were  adjusted  to  the  simple  triangular 
or  saw-toothed  form,  instead  of  to  the  simple  harmonic  form.  The 
instrument  has  the  advantage  that  the  cathode  rays  are  practically 
inertialess,  and  thus  respond  fully  and  immediately  to  lluctualions  in 
the  current  strength.  On  the  other  hand,  it  takes  several  seconds  of 
exposure  and  cyclic  repetition  to  secure  a  photographic  record.  The 
instrument  is  remarkable  as  requiring  double  excitation,  namely  first 
by  high  pressure  or  Winshurst  machine,  with  a  cathode  ray-produc- 
ing current  of  about  half  a  milliampere;  and  second  by  the  base 
component  of  simple  harmonic  current  of  about  one  ampere.  While 
the  oscillograph  has  the  advantage  over  the  apparatus  of  Prof.  Ryan 
in  giving  a  direct  trace  of  a  wave,  which  trace  can  be  observed  con- 
tinuously, the  latter  admits  of  adjustment  whereby  a  detail  of  a  wave 
which  it  is  desired  to  study  may  be  exaggerated. 


It  is  earnestly  to  be  hoped  that  the  plan  thus  formulated,  and 
entered  upon  its  initiatory  stage,  may  be  brought  to  a  successful 
issue.  It  is  of  great  importance  to  international  sociology  in  general, 
and  to  international  electrical  interests  in  particular,  that  an  official 
electrical  congress  should  be  held  next  year  at  St.  Louis  in  conjunc- 
tion with  a  general  electrical  congress.  There  are  various  questions 
of  international  technological  importance,  relating  to  electrical  units 
and  standards,  that  await  determination  at  the  hands  of  the  next 
official  electrical  congress.  Even  although  no  decision  should  be 
reached  upon  most  of  these  questions,  great  advantage  would  accrue 
to  decision  upon  the  remainder.  The  State  Department  at  Wash- 
ington will,  no  doubt,  have  proper  representations  made  to  it  con- 
cerning the  national  importance  of  the  matter.  The  various  foreign 
governments  should  be  invited  to  appoint  and  send  a  specified  number 
of  representatives  to  the  chamber  of  delegates  of  the  congress,  the 
sessions  of  which  would  probably  not  occupy  more  than  a  week  in 
all.  The  same  course  was  followed  in  conjunction  with  the  Inter- 
national Electrical  Congress  at  the  Chicago  World's  Fair  in  1893. 
.\t  that  time  Great  Britain,  France,  Germany  and  .'\ustria  were  all 
invited  by  the  United  States  Government  to  send  five  delegates  each. 
Belgium,  Italy  and  Switzerland  were  invited  to  send  three  delegates 
each,  and  various  other  countries  a  yet  smaller  number.  Most  of 
the  important  countries  responded  to  the  appeal,  and  the  congress 
which  assembled  was  one  of  the  most  important  in  elcctrotechnical 
history.  It  established  the  international  ohm,  volt,  ampere,  coulomb, 
farad  and  henry.  Only  one  official  electrical  congress  has  been  held 
since  the  Chicago  congress  of  1893,  and  that  was  at  Paris  in  1900, 
in  conjunction  with  the  Universal  E.xposition  there.  Substantially 
the  same  course  of  official  procedure  was  followed  in  that  instance 
also. 


As  regards  the  electrical  general  congress  at  St.  Louis,  it  is  ex- 
pected that  this  will  be  held  in  conjunction  with  simultaneous  con- 
ventions of  the  electrical  organizations  of  the  country,  such  as  the 
American  Institute  of  Electrical  Engineers,  the  American  Electro- 
cliemical  Society,  the  National  Electric  Light  Association,  the  Asso- 
ciation of  Edison  Illuminating  Companies,  and  others.  In  this 
manner  each  of  the  various  sections  of  the  congress  might  be  ex- 
pected to  co-operate,  on  a  certain  day  or  days,  with  the  particular 
technical  body  to  which  that  section  is  appropriate,  so  that  the  best 
papers  and  their  fullest  discussion  might  be  obtained.  The  member- 
ship list  of  the  Paris  Electrical  Congress  contains  about  900  names. 
There  were  no  simultaneous  conventions  of  prominent  allied  organ- 
izations held  in  conjunction  with  that  congress.  A  greater  member- 
ship roll  might  be  expected  with  the  aid  of  simultaneous  conventions. 
It  may  be  added  that  at  the  recent  International  Chemical  Congress 
held  in  Berlin,  more  than  2,500  names  were  enrolled. 
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Street  Railway  Statistics  of  the  United  States. 


Ill  our  issue  of  May  9  was  given  a  brief  abstract  of  the  statistics 
of  tlie  street  railways  of  the  United  Stales  of  America,  as  compiled 
by  the  Census  Oflke  from  the  returns  collected  last  year.  Director 
of  the  Census  North  has  given  out  to  the  press  this  week  the  com- 
plete bulleim  on  the  suhjcil  as  |)repared  by  Messrs.  T.  C.  Martin 
and  li.  liana  l>urand  under  the  supervision  of  Chief  Statistician 
Steuart.  It  is  a  voluminous  and  most  interesting  document,  but 
is  chiefly  statistical,  the  detail  text,  discussing  the  various  results, 
being  intcmlcd  to  apjiear  in  the  tiiial  report,  which  the  Census  Oflicc 
aims  to  make  a  most  complete  and  exhaustive  treatment  of  the 
subject.  As  it  is,  the  fullness  of  the  work  may  be  inferred  from 
the  statement  that  from  all  except  22  companies  complete  returns 
were  obtained. 

Having  already  given  the  gross  figures,  it  is  necessary  only  to 
recapitulate  here;  while  some  details  and  tables  will  be  presented  in 
our  next  issue.  During  the  period  covered  by  this  inquiry  there 
were  in  existence  817  operating  street  and  electric  railway  companies 
and  170  companies  leased  to  and  operated  by  other  companies,  mak- 
ing a  total  of  987  companies.  These  companies  owned  22,576.99  miles 
of  single  track.  The  par  value  of  the  capital  stock  and  funded  debt 
outstanding  as  reported  amounted  to  $2,308,282,099.  The  average  net 
capital  liabilities  per  mile  of  single  track  owned  for  the  companies 
reporting  both  factors  were  $96,287.  The  total  income  and  expenses 
of  the  operating  companies  amounted  to  $250,504,627  and  $219,907,- 
650,  respectively.  The  companies  gave  employment  on  the  average 
during  the  year  to  133,641  wage-earners  and  paid  $80,770,449  in 
wages.  There  were  7,128  salaried  officials  and  clerks  employed,  to 
whom  $7,439,716  was  paid  as  salaries.  The  roads  carried  5.87i.957i830 
passengers  of  all  kinds. 

Unfortunately,  a  number  of  the  street  railway  companies  in  ex- 
istence at  the  census  of  1890  failed  to  make  reports  to  the  Census 
Office,  and,  therefore,  a  comparison  of  the  statistics  of  the  two 
censuses  will  be,  to  that  extent,  defective,  exaggerating  somewhat 
the  growth  which  actually  took  place.  From  the  items  as  reported 
it  appears  that  the  single-track  mileage  increased  from  8,123.02  miles 
in  1890  to  22,576.99  miles  in  1902,  or  177.94  per  cent.,  and  the  number 
of  fare  passengers  carried  from  2,023,010,202  to  4,809,554,438,  or  137.74 
per  cent. 


The   Electronic   Theory  of  Matter. 


On  June  5  Prof.  Crookes  delivered  an  address  before  the  Con- 
gress of  Applied  Chemistry  at  Berlin  on  "Modern  Views  on  Matter," 
in  which  he  discussed  the  ultimate  nature  of  matter  and  energy.  A 
quarter  of  a  century  ago  Prof.  Crookes,  speaking  before  the  Royal 
Society  on  the  subject  of  rays  emitted  from  exhausted  tubes  and 
the  radiant  property  of  matter  at  this  low  density,  made  the  following 
observation :  "We  have  actually  touched  the  border  land  where 
matter  and  force  seem  to  merge  into  one  another — the  shadowy  realm 
betw-een  the  known  and  unknown."  He  considers  that  the  greatest 
scientific  problems  of  the  future  will  find  their  solution  in  this  bor- 
derland, and  even  beyond :  "here  it  seems  to  me,  lie  the  ultimate 
realities,  subtle,  far-reaching,  wonderful." 

When  president  of  the  Chemical  Society  in  1888  Prof.  Crookes 
pointed  out  the  possibility  of  tlie  genesis  of  the  elements  from  "the 
formless  mist"  of  ultimate  matter.  He  strove  to  show  that  the  ele- 
mentary particles  themselves  might  not  be  the  same  as  when  first 
generated  ;  that  the  primary  motions  which  constitute  the  existence 
of  the  atom  might  slowly  be  changing,  and,  in  a  word,  the  elementary 
particles,  so  far  from  being  themselves  eternal  in  existence,  might 
share,  with  the  rest  of  creation,  the  attributes  of  decay  and  death. 

Now  comes  the  electric  theory  of  matter,  and  one  of  the  earliest 
definite  suggestions  of  this  conception  came  from  the  pen  of  Dr. 
W.  K.  Clifford  in  the  Fortnightly  Review,  for  June,  1875.  "There 
is,"  said  Dr.  Clifford,  "great  reason  to  believe  that  every  material 
atom  carries  upon  it  a  small  electric  current,  if  it  does  not  wholly 
consist  of  this  current." 

Next  came  an  army  of  experimenters,  which,  working  upon  the 
definite  law  of  Faraday  and  the  theories  originally  due  to  Weber, 
evolved  the  modern  ultimate  particle  of  electricity,  the  "electron." 
and  which  they  found  could  exist  separately.  Then  Prof.  Crookes 
showed  that  the  cathode  rays  consisted  of  a  stream  of  negatively 
charged  particles,  the  other  contents  of  the  tube  being  positively 
electrified.      Then    came    the    work    of    Lenard    and    Rontgen,    who 


shiiwrd  that  the  phetiumeiia  outside  the  tube  surpassed  in  interest 
that  which  took  place  iniidc.  Thus  had  been  established  the  hurling 
power  of  electrically  chargc<l  particles  at  a  speed  approaching  that 
of  liKht  by  clrelriially  ehurged  bodies  themselves.  Hut  in  1896 
Hecijuerel  and  later  M.  and  Mine.  Curie  and  M.  Kcniont,  working 
upon  the  emanaiiiiiis  of  uranium  and  the  other  substances  associated 
with  it,  «ere  able  to  show  that  these  emanations  were  of  a  nature 
very  similar  to  KontKeii  rays,  being  able  to  penetrate  many  sub- 
stances in  an  almost  exactly  similar  way.  Then  came  the  crowning 
point— radium. 

Much  light  has  lately  been  thrown  upon  the  nature  and  habits  of 
these  liny  panicles  -  electrons— their  size  and  velocity,  for  instance, 
having  been  dediired  from  trustworthy  data.  The  mass  of  such  an 
electron  may  be  taken  as  one  seven-hundredth  of  that  of  the  atom 
of  hydrogen,  until  lately  the  lightest  body  known,  or  at  about 
3  X  10"  grni.  and  its  velocity  at  2  X  10*  cms.  per  second,  or  two- 
thirds  that  of  li({ht.  The  kinetic  energy  per  ingm.  is  thus  10"  ergs, 
or  about  three  and  a  half  million  foot-tons.  Hecquerel  has  calculated 
that  one  square  cm.  of  radioactive  surface  would  radiate  into  space 
one  grin,  of  matter  in  a  billion  years.  The  positively  charged  atoms 
or  ions  :ire  the  electrons,  and  according  to  Sir  O.  Lodge  may  be 
compared  to  the  solar  system,  in  which  the  electrons  arc  represented 
by  the  planetoids.  Thus  the  great  penetrative  power  of  these  elec- 
trons is  accounted  for  by  their  minuteness  as  compared  with  the 
space  between  them,  but  in  their  rush  forward  they  must  ultimately 
collide  with  something.  The  negative  ones  arrested  by  a  barium 
platino  cyanide  screen  will  exhibit  phosphorescence,  the  heavier 
positive  ions  will  more  cfTectively  cause  phosphorescence  of  a  Sidot's 
zinc  sulphide  screen. 

Although  Rontgen  rays  and  electrons  penetrate  various  substances 
and  act  on  a  photographic  plate,  the  former  have  much  more  pene- 
trative and  photographic  action. 

According  to  Sir  Oliver  Lodge's  electronic  theory  of  matter,  an 
atom  or  ion  has  a  few  extra  negative  electrons  in  addition  to  the 
ordinary  neutral  atom,  and  if  these  negative  electrons  be  removed 
it  thereby  becomes  positively  charged.  The  negative  charge  consists 
of  superadded  or  unbalanced  electrons — one,  two,  three — according 
to  the  valency  of  the  body,  whereas  the  main  bulk  of  the  atom  con- 
sists of  paired  groups,  equal  positive  and  negative.  As  soon  as  the 
excess  of  electrons  is  removed,  the  rest  of  the  atom,  or  ion  acts  a 
positively  charged  body  hanging  tightly  together.  In  a  high  vacuum 
the  spark  tears  the  components  of  the  rarified  gas  apart :  the  posi- 
tively charged  ions,  having  great  comparative  density,  are  soon  slowed 
down  by  collisions,  while  the  electrons  are  driven  from  the  negative 
pole  with  ,"n  enormous  velocity  depending  on  the  initial  e.m.f.  and 
the  pressure  of  gas  inside  the  tube,  but  approaching,  at  the  highest 
exhaustions,  half  that  of  light. 

Prof.  J.  J.  Thomson,  in  his  remarkable  paper  published  in  1881, 
developed  the  idea  of  electric  inertia,  that  is  self-induction,  and  at- 
tributed to  the  electron,  that  most  vital  property.  Thus,  when  an 
atom  is  regarded  as  merely  a  congeries  of  electrons,  a  non-material, 
so  to  speak,  explanation  of  matter  is  at  once  forthcoming  and  an  elec- 
trical theory  of  inertia,  that  is  all  intertia. 

Prof.  Crookes  then  went  on  to  describe  at  length  the  scintillations 
observed  on  a  zinc  sulphide  screen  when  a  drop  of  a  radium  salt 
solution  is  placed  upon  it,  or  a  piece  of  the  solid  salt  allowed  to 
remain  in  close  proximity  to  the  screen.  The  consequent  phosphor- 
escence is  effected  alike  at  the  ordinary  temperature  or  at  that  of 
liquid  hydrogen,  in  the  air  or  in  vacuo,  and  to  the  naked  eye  appears 
as  a  sort  of  "milky  way"  and  under  the  microscope  as  a  bombard- 
ment of  splashes,  each  forming  momentarily  a  luminous  halo  with  a 
dark  center.  These  scintillations  are  probably  only  the  splashing 
of  the  positive  ions  hurled  off  by  radium  with  a  velocity  of  the 
order  of  that  of  light  and  made  apparent  by  the  enormous  extent  of 
lateral  disturbance  produced  by  its  impact  on  the  sensitive  surface. 

In  conclusion.  Prof.  Crookes  asked :  "Are  we  not  incessantly 
learning  the  lesson  that  our  researches  have  only  a  provisional 
value?  A  hundred  years  hence  shall  we  acquiesce  in  the  resolution  of 
the  material  universe  into  a  swarm  of  rushing  electrons?  This  fatal 
quality  of  atomic  dissociation  appears  to  be  universal,  and  operates 
whenever  we  brush  a  piece  of  glass  with  silk ;  it  works  in  the  sun- 
shine and  rain  drops,  and  in  the  lightnings  and  flame ;  it  prevails  in 
the  waterfall  and  the  stormy  sea.  And,  although  the  whole  range 
of  human  experience  is  all  too  short  to  afford  a  parallax  whereby 
the  date  of  the  extinction  of  matter  can  be  calculated,  protyle,  the 
'formless  mist,'  once  again  may  reign  supreme,  and  the  hour  hand 
of  eternity  will  have  completed  one  revolution." 
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Station   Indicators  for  Subway,  Elevated  and  Other 
Railway  Systems, 


By  Ernest  K.  Adams,  E.  E. 

INDICATORS  for  announcing  the  next  station  upon  street  car 
lines  have  been  brought  out  from  time  to  time,  but,  on  account 
of  their  complicated  construction,  have  not  been  successful. 
These  indicators  have  been  operated  at  different  streets,  either  man- 
ually or  automatically,  and  in  tiie  latter  case  by  mechanical  com- 
binations which  have  been  controlled  by  the  revolution  of  the  car 
wheels,  projections  from  the  track  or  other  similar  devices.  The 
application,  therefore,  of  indicators  to  street  cars  is  of  doubtful 
utility. 

For  subway,  elevated  and  certain  other  railroad  systems  the  case 
is  diflferent.  Here  the  stations  are  comparatively  far  apart,  and  the 
presence  of  gatcmen  or  guards  upon  the  platforms  of  the  cars  makes 
it  feasible  to  operate  the  indicators  manually.  There  is  no  doubt 
but  that  a  simple  and  practical  station  indicator  car  equipment, 
under  suitable  conditions,  would  be  a  convenience  to  and  a  desid- 
eratum by  the  public ;  for  everyone,  especially  a  stranger,  is  familiar 
with  the  difficulty  in  recognizing  the  approach  of  the  station  at 
which  he  desires  to  alight,  either  from  the  surroundings  or  the  in- 
audible reminder  that  is  given  to  the  door-jamb  by  the  platform  at- 


in  a  given  direction  as  the  train  leaves  a  station,  and  in  the  opposite 
manner  going  uptown.  The  reversal  of  the  direction  of  the  move- 
ment of  the  strips  in  the  electrical  indicators  is  performed  by  a 
switch.  Applications  of  similar  indicators  to  other  purposes  than 
those  above  specified  may  be  found  upon  certain  boat  lines  and  in 
general  advertising. 

By  reference  to  Figs,  i  and  2,  which  give  the  general  details  of 
the  mechanical  indicator  equipment  that  was  installed  in  the  New 
York  Subway  experimental  car,  "John  B.  McDonald,"  the  arrange- 
ment of  the  system  may  be  readily  followed.  The  indicators,  which 
are  of  substantial  construction  and  provided  with  black  station  desig- 
nations upon  white  strips,  are  mechanically  connected  by  a  hollow 
shaft,  together  with  miter  gearing,  the  said  shaft  extending  through- 
out the  length  of  the  car  and  supported  at  intermediate  points  by 
brackets.  These  brackets  may  be  incorporated  in  those  which  sup- 
port one  of  the  strap  rails  of  the  car,  or  the  shaft  may  pass  directly 
through  the  strap  rail  when  desired.  In  this  latter  case  the  strap 
rail  would  be  made  of  tubing. 

Each  controller,  which  is  mounted  at  the  extreme  end  of  the  car 
so  that  the  gatemen  need  hardly  move  when  operating  the  controllers 
of  adjacent  cars,  is  connected  with  the  main  shaft  of  the  equipment 
by  two  sprockets  and  a  heavy  chain,  this  chain  being  capable  of 
working  through  an  angle  of  90°.  The  ratios  of  the  sprockets  are 
such  that  one  revolution  of  the  handle  of  either  controller  will 
bring  a  new  station  name  into  view  at  the  indicators.  The  inter- 
mittent gearing  in  each  of  the  indicators  is  so  arranged  that  the 
printed  strips  are  advanced  their  given  amount  during  the  middle  of 
the  revolution  of  the  controller  handles.  Thus  it  is  not  absolutely 
essential  that  a  controller  handle  shall  be  left  in  a  certain  position, 
and  furthermore  the  indicators  within  will  not  be  disturbed  by  any 
vibration  of  the  car. 

The  controllers  are  provided  each  with  an  indicating  device, 
which  enables  the  guard .  upon  the  platform  to  be  informed  of  the 
condition  of  the  indicators  inside  without  actually  looking  at  them, 
as  would  be  sometimes  necessary  when  the  cars  are  unduly  crowded. 
This  indicating  device  consists  of  a  planetary  combination  of  gears, 
which  permits  any  number  of  stations  to  be  consecutively  shown 
at  an  opening  in  the  controller  casting.  This  opening  is  designed 
to  coincide  with  a  similar  opening  in  the  controller  lever,  and  in 
the  daily  operation  of  the  equipment  the  guard  will  leave  the  con- 
troller handle  in  the  position  where  the  station  name  is  observable 
through  the  opening  in  the  aforesaid  lever. 

A  stopping  arrangement  is  also  incorporated  in  one  of  the  con- 
trollers  of   the   car   equipment    for   the   purpose   of  preventing  the 


FIG.    1. — VIEW   OF   STATION    I.\I)IC.\TOR    AND  CONTROLLER  ON    CAR. 


FIG.    2. —  PERSPECTIVE   VIEW   OF   STATION    INDICATOR    AND   CONTROLLER. 


tendant.     It  may  almost   be  said   that   the  thought:     "What   is   the 
next  station"?  occurs  somewhere  every  minute  of  the  day. 

The  purpose  herewith  is  to  show  a  number  of  mechanical  and  elec- 
trical station  indicators  that  are  adapted,  besides  to  certain  railroads, 
to  the  elevated  and  subway  Ur.nsportation  lines  of  New  York  and 
Other  cities.  Both  indicator  systems,  which  are  designed  to  be 
manually  controlled  from  the  platforms,  with  indicators  mounted 
over  the  doors  of  the  car  where  they  may  be  easily  read  from  any 
seat  within,  have  an  intermittent  driving  mechanism,  enabling  the 
rolls  upon  which  the  printed  strips  are  wound  to  be  both  operated 
by  a  rotary  motion  and  locked  after  the  same.  This  rotary  motion 
feature  simplifies  the  indicator  equipment,  for,  in  the  case  of  the 
mechanical  indicators,  in  order  to  reverse  the  direction  of  the  move- 
ment of  the  printed  strips  when  the  end  of  the  route  is  reached,  it 
is  only  requisite  to  reverse  the  direction  of  the  motion  at  the  con- 
trollers upon  the  platforms.  Thus,  going  downtown,  the  guard 
turns  the  handle  of  one  of  the  controllers  of  his  car  one  revolution 


gateman  from  running  the  printed  strips  off  the  rollers  in  the 
indicators.  This  device  embodies  a  traveler,  which  is  mounted  upon 
a  threaded  portion  of  the  controller  spindle,  and,  while  prevented 
from  turning  by  the  configuration  of  the  adjacent  support,  it  is  al- 
lowed an  up  and  down  motion  between  certain  limits,  as  determined 
by  two  adjustable  stops    fastened  to  the  controller  spindle. 

A  stamped  metal  flap,  having  the  words  "Next  Station"  embossed 
thereon,  is  hinged  upon  the  front  of  each  indicator,  and  normally 
held  upward  by  two  spring  catches.  When  it  is  not  desired  to 
operate  the  indicators  of  a  car,  on  account  of  a  change  of  route, 
break-down  or  other  reason,  these  flaps  may  be  released  and  made 
to  cover  the  openings  in  the  indicators. 

The  number  of  stations  that  each  of  the  above  indicators  is  capable 
of  accommodating,  with  two-inch  letters  for  the  station  names, 
may  be  made,  when  required,  approximately  one  hundred.  The  in- 
dicators may,  therefore,  be  provided  with  station  names  of  minor 
branches  of  the  main  road,  upon  which  it  is  intended  to  operate  the 
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systrni,  and  whrn  tlirsc  atldiliuiiul  naiiirs  arc  required,  the  indicator!i 
may  he  <|iiickly  advanced  or  broiiglit  back  to  their  proper  positions. 
Attention  has  hccii  K>ven  tu  the  prnited  ^trip^,  both  aH  reKards 
their  material,  construction,  (eediiiK  arrauKcnient  and  means  of  pre- 
venting thrill  from  shppniK  oil  the  rnlK,  upon  which  they  arc 
wound. 

In  this  indicator  system,  where  dependence  upon  manual  control 
is  ob-Jervrd.  a  considerable  ainouiit  of  complicated  itiechani-.m  js 
avoided,  and  at  the  same  lime  the  e(|uipmeiit  is  |)laced  in  a  (lilTerctit 
position  from  that  of  a  fully  automatic  device.  The  extent  and  cosi 
of  the  alterations  retpiired  when  installing  the  system  in  a  car  arc 
moderate. 

Several  nioilificatioiis  in  the  controlliiiR  portii>n  of  the  indicator 
etiuipment,  which  arc  adapted  to  cars  of  varying  construction,  arc 
shown  in  Figs.  3,  4  and  5.     Thus  in  b'ig.  .?  the  necessity  of  employ- 


pins,  which  arc  mounted  between  the  two  gears  of  the  planetary  com- 
bination. 

For  a  car  having  an  open  platform,  such  as  are  often  found  in 
elevated  and  railroad  lines,  a  simple  indicator  controller  is  shown 
in  I'"ig.  5,  Here  the  cdiilroller  is  provided  with  two  extensions, 
which  are  secured  to  the  roof,  the  driving  media  eiiilH>dyiiig  sprocket 
wheels,  bicycle  chain  and  mitre  gears.  The  same  stopping  device  is 
herein  employed  in  the  planetary  combination  of  the  controller  as 
that   slniwii  ill  llie  preceding  figure 

A  testing  iiiachiiK',  shown  in  hig.  6,  has  been  employeil  for  <lcter- 
mining  in  the  laboratory  the  wearing  qualities  of  mechanical  station 
indicators.  This  device  makes  it  possible  in  a  few  weeks  to  give 
an  indicator  eqiiipiiieiit  a  test  which  is  equal  to  several  years  of 
actual  service.  The  arrangeiiieilt  is  such  that  the  handle  of  one  of 
the  controllers  of   liu'   indicaUir  system  is  given   a  (|uick   lurii,  and 


FIGS.  3,  4  AND  5. — SECTIONAL  ELEVATIONS  OF  MODIFIED  CONTROLLERS. 


FIGS.    7   AND  8. — FRONT   AND   SIDE  ELEVATIONS   OF   INDICATOR. 


ing  a  twist  in  the  driving  chain  is  obviated.  The  employment  of  a 
chain  working  through  an  angle  of  90°  has  been  found  in  continu- 
ous operation  to  work  well;  but  it  may  be  replaced  when  desired  by 
a  mitre  gear,  sprocket  wheel  and  bicycle  chain  combination,  the  other 
parts  of  the  controller  being  the  same  as  before. 

When  it  is  advantageous  to  mount  the  controllers  in  vertical  posi- 
tions at  the  ends  of  the  car,  a  construction,  similar  to  that  given  in 
Fig.  4  may  be  taken  advantage  of.  This  construction  includes  a 
number  of  miter  gears  and  a  connecting  shaft,  suitably  journaled 
at  each  end.  The  controller  in  this  case  is  made  up  of  the  spindle 
and  handle  as  before,  together  with  a  cylindrical  case  for  holding 
the  planetary  indicating  device.  The  stopping  function  for  pre- 
venting the  strips  from  being  overwound  is  taken  care  of  by  two 


allowed  to  rest  for  a  short  interval  before  being  again  revolved,  as 
would  be  the  case  in  daily  employment.  The  device  may  be  set  for 
any  given  number  of  stations  up  to  one  hundred,  and  will  auto- 
matically reverse  at  the  first  and  last  stations.  An  indicator  equip- 
ment, similar  to  that  installed  in  the  already  mentioned  experi- 
mental car  for  the  New  York  Subway,  has  been  tested  with  the 
above  machine  many  thousand  times  without  perceptible  wear. 

By  making  the  station  indicators  electrical  in  their  operating  func- 
tion, several  advantages  are  gained,  with  nearly  the  same  first  cost 
as  in  the  mechanical  types.  These  are  the  conveniences  to  be  found 
in  adapting  the  indicators  and  controlling  switches  to  any  form 
of  car,  together  with  the  possibility  of  operating  the  indicators 
under  a  multiple  unit  system  of  control.     In  this  case  a  switch  is 
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mounted  upon  each  platform  of  a  car,  and  by  the  closing  of  any 
one  of  the  aforesaid  switches  upon  a  train  of  cars,  the  entire  series 
of  indicators  will  be  simultaneously  advanced  one  station.  The 
control  of  the  indicators  may  be  given  to  the  engineer  in  charge  of 
the  train  or  to  a  subordinate.  For  the  wiring  of  the  system  only 
one  extra  flexible  conductor  is  required  to  pass  between  adjacent 
cars.  Obviously,  the  indicators  of  a  car  may  be  wired  independently 
of  the  adjacent  cars,  in  which  event  each  indicator  equipment  would 
be  controlled  by  the  gateman  or  guard  of  that  particular  car. 

The  electrical  indicator,  shown  in  Figs.  7  and  8,  is  of  substantially 
the  same  outward  appearance  and  internal  construction  as  the  me- 
chanical ones ;  but  is  provided  with  a  comparatively  heavy  electric 
motor,  magnetic  brake,  carbon  contact,  reversing  switch  and  device 
for  preventing  the  strip  from  being  over  wound.  This  combination 
gives  a  simple  and  positive  indicator  construction.  The  lever  of  the 
reversing  switch  is  allowed  to  project  through  the  case  of  the  indi- 
cator, and  when  the  end  of  the  route  is  reached,  in  either  direction, 
the  guard  is  requfred  to  simply  move  over  the  aforesaid  lever  for 
the  return  trip. 

A  convenient  form  of  switch  for  operating  the  electrical  indicators 
is  illustrated  in  Fig.  9,     This  device,  embodying  heavy  carbon  con- 

tacts   and   actuated  by  a  cord,  is   adapted  to  be 

mounted  upon  the  woodwork  of  a  car  in  any  de- 
sired location. 

In  the  above  electrical  indicator  equipment  each 
indicator  is  operated  by  a  separate  electric  motor. 
However,   by  employing  one  of   the  already  de- 
scribed  mechanical   indicator  systems,   minus   the 
controlling  portions,   an   electrical  equipment  can 
be  made  with  but  one  electric  motor.    This  motor 
would  be  arranged  to  drive  the  connecting  shaft 
of  the  indicators  by  worm  or  other  suitable  gear- 
ing, the  motor  perhaps  being  situated  upon  the 
roof  outside  of  the  ventilators  in  the  center  of  the 
car.    The  reversing  switch  for  the  motor  may  be 
conveniently  placed  in  the  supporting  element  for 
the   drive   between   the  aforesaid   motor  and   the 
indicator   connecting   shaft.     A   number  of  con- 
trolling switches,  similar  to  the  one  shown  in  Fig. 
fiG.  9. — ELEVATION  Q,   would  be  employed   for  operating  the  system. 
OF  CONTROLLING    This  arrangement  may  be  further  extended  and 
SWITCH.         made  to  operate  on  the  multiple  unit  plan.     An 
electropneumatic    system    of    station     indicators 
may  be  also  developed,  but  if  electricity  is  to  be  employed,  it  is 
thought  preferable   not   to  complicate   it  by  the  addition   of  com- 
pressed air. 

It  would  appear  that,  with  the  advent  of  subway  and  elevated 
railroads  in  different  cities  of  the  world,  the  time  is  opportune  for  the 
consideration  by  car  manufacturers  of  the  station  indicator  subject.. 
It  is  believed  that  in  many  places  the  public  needs  station  indicators. 


The   Mechanical  Cause  of  Gravitation 


By  Robert  Stevenson. 


The  Sault  Ste,  Marie  Power  Canal. 


A  newspaper  dispatch  from  Detroit  last  Saturday  gave  a  somewhat 
alarming  report  of  the  condition  of  the  new  power  plant  at  Sault  Ste. 
Marie.  According  to  the  report  of  Lieut. -Col.  N.  A.  Bartlett,  who  has 
just  returned  from  the  "Soo,"  when  the  water  was  let  into  the  canal  in 
order  to  test  the  plant  informally,  about  five  months  ago,  it  was  dis- 
covered 'that  there  was  quicksand  beneath  the  foundation  of  the 
power  house.  The  action  of  the  current  of  water  upon  this  quick- 
sand was  such,  it  is  alleged,  that  the  whole  foundation  was  threat- 
ened, and  it  was  found  necessary  to  shut  off  the  water  at  once.  On 
Sunday  last  a  Philadelphia  dispatch  contained  a  statement  made  by 
two  stockholders  of  the  Consolidated  Lake  Superior  Company, 
one  of  them  a  director,  regarding  the  trouble.  They  admitted  that 
a  part  of  the  foundation  of  the  power  house  had  been  undermined, 
but  declared  that  it  was  a  trivial  matter,  and  that  repairs  had  al- 
ready been  effected.  In  a  month  or  six  weeks,  they  stated,  the  water 
will  be  again  turned  on.  They  think  that  the  damage  was  prin- 
cipally due  to  an  old  water  course  which  the  pressure  of  the  water 
in  the  canal  had  reopened.  It  was  estimated  that  the  necessary 
repairs  would  cost  about  $50,000.  Piles  have  been  sunk,  the  founda- 
tion has  been  replaced  and  the  building  is  again  in  safe  condition. 


AS  we  have  shown  from  the  nozzle  experiment,  it  is  quite  possible 
to  make  a  ball  describe  an  elliptical  orbit  in  space  by  mechan- 
ical means,  without  the  hypothesis  of  the  mutual  attraction 
of  matter.  It  now  behooves  us  to  show  that  nature  produces  the 
elliptical  orbits  of  the  planets  and  satellites  in  a  similar  manner. 

If  we  simply  assumed  the  philosophical  fact,  "That  what  man 
can  do,  it  is  not  impossible  for  God  to  do,"  we  would  have  a  logical 
right  to  conclude  that  the  probable  cause  of  orbital  motion  in  nature 
is  mechanical  work  or  energy ;  because  we  saw  from  the  experiment 
that  it  required  power  to  produce  the  orbital  motion  of  the  balls, 
although  it  does  not  require  power  in  free  space  to  keep  up  that 
motion,  no  more  than  it  requires  force  to  keep  up  momentum. 

But  as  natural  philosophy  does  not  accept  logic  for  its  data,  nor 
does  it  accept  philosophical  reasons  as  a  criterion  for  its  facts,  unless 
supported  by  experiment,  or  the  mathematical  reasoning  which  is 
based  on  experiment,  we  will  not  even  accept  Newton's  dictum,  given 
in  the  "Principia,"  Rule  i,  Book  III: 

"We  are  to  admit  no  more  causes  of  natural  things  than  such  as 
are  both  true  and  sufficient  to  explain  their  appearances." 

According  to  that,  if  mechanical  power  will  produce  gravity,  it 
is  not  necessary  to  admit  the  necessity  for  the  occult  force  of  attrac- 
tion. But  it  is  equally  open  for  the  believer  in  attraction  to  use 
that  rule,  and  say,  "If  attraction  will  produce  gravity  without  power, 
it  is  unnecessary  to  admit  that  power  is  required." 

Consequently,  as  attraction  is  in  possession,  it  is  my  duty  to 
establish  the  fact  that  natural  gravity  is  produced  by  mechanical 
power,  in  a  similar  way  to  its  production  artificially  by  means  of 
the  nozzle.  To  do  that  we  must  first  analyze  the  mechanical  action 
in  the  nozzle  experiment. 

I  will  not  attempt  an  explanation  of  that  action  by  the  Newtonian 
laws  of  motion,  because  they  are  inadequate  for  a  true  dynamical 
explanation,  and  it  would  be  a  waste  of  time  to  make  the  attempt. 
Some  of  the  brightest  mathematical  geniuses  have  been  trying  during 
two  centuries  to  reconcile  the  two,  and  they  are  still  an  immeasurable 
distance  apart,  as  will  be  seen  in  the  mathematical  theory  of  the 
gyroscope,  or  spinning  top,  which  can  only  be  solved  when  spinning 
under  constraint ;  but  for  perfectly  free  motion  there  can  be  no 
solution  given  by  the  present  laws  of  motion,  which  is  self-evident 
when  the  parallelogram  of  forces  given  a  straight  line  resultant. 
But  as  I  can  prove  that  the  true  resultant  in  compounding  momenta 
transversely  is  a  curve,  and  that  the  parallelogram  of  forces  under 
such  conditions  is  a  mistake,  that  will  simplify  the  solution. 

Consequently  it  is  better  for  me  to  prove  that  Newton's  laws  of 
motion  are  inadequate,  and  by  experiment  show  what  the  true  laws 
of  motion  should  be,  than  to  keep  circling  in  the  old  course,  which 
is  already  strewn  with  the  whitened  bones  of  great  philosophers 
who  were  immeasurably  better  qualified  to  find  it  (if  it  is  possible 
to  find  it  there),  than  I  am.  Therefore,  I  prefer  to  take  a  new 
departure,  not  for  the  sake  of  change,  but  for  the  sake  of  success. 
The  fundamental  principles  on  which  Newton's  second  law  is  based 
are  Galileo's  principle  of  inertia,  and  the  independent  superposition 
of  momenta. 

I  find  that  under  certain  conditions  these  principles  are  quite 
correct,  but  I  also  find  that  these  conditions  are  entirely  artificial ; 
and,  consequently,  in  applied  mechanics,  Newton's  law  is  available ; 
but  it  is  not  available  under  natural  conditions.  Newton  himself 
knew  that  they  could  only  be  used  in  the  explanation  of  naturll 
phenomenon  by  the  addition  of  the  law  of  attraction — a  law  which 
entirely  subverts  his  first  law  of  motion,  because  it  makes  bodies 
move  of  themselves ;  or  in  the  language  of  Karl  Pearson,  they 
have  a  "mutual  regard  for  each  other,"  and  become  dancing  partners, 
with  a  selective  capacity  depending  on  quantity  of  mass,  and  distance 
apart.  And  it  is  that  fallacy  which  has  done  so  much  to  lead  shallow 
minds  into  accepting  the  theory  that  matter  is  the  God  of  the  uni- 
verse. As  the  great  La  Place  told  the  great  Bonaparte,  it  was  all 
the  Creator  that  was  necessary. 

Let  us  consider  first  Galileo's  principle  of  inertia,  to  ascertain 
under  what  conditions  it  is  true,  and  where  it  is  false.  Galileo's  law  of 
inertia:     (See  Kelvin  &  Taifs  Nat.  Phil.,  §254.) 

"When  any  forces  whatever  act  on  a  body,  then,  whether  the 
body  be  originally  at  rest  or  moving  with  any  velocity  and  in  any 
direction,  each  force  produces  in  the  body  the  exact  change  of  motion 
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» Ilk  It   il    would  liavr  produced  if   it   had  acted  singly  on   the  body 

oriKiiiully  ut  rest." 
The  same  is  expressed  more  tersely  by  Kelvin  &  Tait  in  |  253: 
"Thus  the  .same  force  will  pri)ducc  precisely  the  same  ch.'mne  of 

motion  in  a  body,  whether  the  body   he  at   rest  or   iti  mutiuii   with 

any  velocity   whatever." 

For  a  still  more  detailed  statement,  sec  Price,  Inf.  Cal.,  Vol.  Ill, 

§§  J40-7- 

That  law  only  applies  when  the  force  is  acting  in  the  direction  of 
the  bodies'  previous  motion,  where  change  of  direction  docs  not 
take  place.  Now  constant  acceleration  in  a  straight  line  never 
happens  naturally,  unless  we  suppose  with  Newton  that  matter  has 
the  innate  power  of  attraction,  or  moving  of  itself.  If  a  locomotive 
start  a  train  and  keep  acceleratiiiR  il  at  the  rate  of  one  foot  per 
second  for  ten  seconds,  the  acquired  velocity  will  be  ten  feet  per 
second.  .And  the  law  says  that  during  the  eleventh  second  the  same 
force  will  produce  an  increase  of  one  foot  per  second,  as  was  re- 
quired to  start  the  body  from  rest  if  the  train  has  mass  only,  and  is 
moving  in  free  space.     So  far  the  law  is  correct. 

But  if  the  train  was  constantly  moving  in  a  circle,  the  law  would 
not  then  hold,  because  the  law  of  the  force  which  changes  the  direc- 
tion of  motion  is  M  I'^/r,  which  shows  that  resistance  to  change 
of  direction  increases  with  the  velocity  when  the  mass  is  constant ; 
or  more  generally.  Resistance  to  change  of  direction  in  a  circle 
is  directly  as  the  momentum,  and  inversely  as  the  radius  of  tlie 
circle.  Rut  according  to  Galileo's  law  it  does  not  matter  what  the 
direction  is,  or  what  the  velocity  may  be,  the  resistance  to  change 
does  not  vary  so  long  as  the  rate  of  change  does  not  vary. 

Now  that  is  a  self-evident  blunder,  as  any  engineer  who  is  respon- 
sible for  the  construction  of  a  railway  knows;  and  if  he  was  to  use 
that  law  in  his  practice,  as  natural  philosophers  and  astronomers 
do,  he  would  be  either  imprisoned  for  manslaughter  or  lynched  by 
a  mob  on  account  of  the  terrible  destruction  to  life  and  property 
at  every  curve  in  the  railroad.  He  learns  to  cant  his  curves  to  meet 
increase  of  speed  as  well  as  curvature. 

It  is  well  for  astronomers  that  they  are  not  responsible  for  laying 
out  a  planet's  orbit  according  to  that  law,  or  it  would  take  more  than 
all  the  hemp  of  Manilla  to  keep  the  world  in  ropes. 

The  crucial  proof  of  the  fallacy  of  that  part  of  the  law  depends 
on  experiment,  and  I  will  close  this  article  by  giving  one  of  the 
simplest  and  most  direct  experiments  of  which  I  know. 

EXPERIMENT   IL 

The  following  sketch  will  show  my  arrangement  for  proving  that 
the  resistance  to  change  of  direction  of  momentum  increases  with 
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DIAGRAM  OF  EXPERIMENTAL  APPARATUS. 

the  momentum,  so  that  those  who  are  not  satisfied  with  the  physical 
reasoning  based  on  the  whirling  table,  where  F  =  M  V^  /r  is  the  law 
of  force,  instead  of  F   =  M/r,  as  Galileo's  law  calls  for,  may  test 
the  matter  for  themselves. 

Fix  a  straight  water  nozzle,  C,  one  inch  in  diameter,  in  a  hori- 
zontal position,  and  have  an  arrangement  by  which  uniform  jets 
of  water  can  be  forced  through  the  nozzle  at  velocities  from  S  ft. 
per  second,  to  10,  20,  40,  80  and  100  ft.  per  second.  If  an  adjustable 
nozzle  can  be  had  that  will  keep  the  mass  constant  at  these  velocities, 
very  well ;  but  if  not,  then  the  increase  of  mass  must  be  calculated 
in  the  experiment.  Erect  a  small  frame,  A  B,  wdth  slots  for  a 
weight  to  slide  in  similar  to  that  used  by  pile  drivers,  but  only  large 
enough  to  give  a  clear  fall  for  the  weight  of  3  ft.  above  the  platform 
balance,  which  is  placed  about  3  in.  below  the  nozzle.  Have  the 
frame  fixed  vertically  so  that  the  weight  in  falling  will  cut  through 


the  water  jrt  at  tlir  point  of  the  no/zle  (without  striking  the  no/zle) 
and  thru  give  an  impact  to  the  spring  balance  underneath  the  jet. 

The  balance  should  have  an  indicator,  and  be  >o  arranged  that 
the  full  amount  of  the  impact  will  be  registered,  and  can  he  rcconlfd 
after  every  impact  at  the  difTrrcnt  velocities  of  jet  above  mentioned, 
the  liri((lil  of  drop  being  constant.  The  most  of  the  weight  should 
be  in  the  slots,  so  that  the  thin  portion  which  cuts  through  the  jet 
would  not  impede  the  jet  when  it  was  passing  the  point  of  the  nozzle; 
but  the  portion  of  the  weight  which  strikes  the  jet  should  be  rigid 
enough  not  to  yield  to  the  water  at  the  instant  of  impact. 

The  experiment  proves  that  the  registered  impact  is  reduced  in 
proportion  to  the  momentum  of  water  jet,  whereas,  if  Galileo's  law 
were  correct,  the  tiiomcntum  of  the  jet  would  have  no  effect  in  re- 
ducing the  impact.  Itcc.nuse  it  says  that  the  same  force  will  produce 
exactly  the  same  cflcct  whether  the  water  be  at  rest  or  moving  with 
any  velocity  whatever  and  in  any  direction. 

That  is  the  orthodox  law  in  compounding  momenta,  and  on  that 
law  Newton  based  his  whole  system.  And  if  we  acknowledge  that 
the  law  is  wrong  in  change  of  direction,  then  we  must  acknowledge 
that  the  law  of  the  parallelogram  of  momenta  is  also  wrong. 


Completion  of  the  First   American  Pacific  Cable. 


A  great  electrical  project,  long  under  discussion  in  various  ways, 
has  just  been  brought  to  a  successful  close  by  the  completion  of  the 
Commercial  Pacific  Cable,  when  President  Roosevelt  sent  a  message 
to  Governor  Taft  at  Manila.  The  earlier  stages  in  this  great  work 
have  been  duly  noted  by  this  journal,  and  a  map  is  now  presented 
with  this  article,  prepared  by  the  Commercial  Pacific  Cable  Com- 
pany, showing  the  route  from  San  Francisco  to  the  Far  East,  the 
distance  in  nautical  miles  from  the  Golden  Gate  to  Manila  being 
8,198  miles.  As  a  matter  of  fact,  one  more  link  remains  to  be 
laid  down,  namely  the  cable  from  Manila  to  Shanghai  and  Hong 
Kong,  constituting  an  all-American  cable  from  one  Pacific  continen- 
tal shore  to  the  other,  and  interlacing  with  the  existing  network  that 
envelopes  the  coast  of  the  Chinese  Empire,  Japan  and  the  Strait 
Settlements,  as  well  as  the  British  colonies  and  possessions. 

A  great  many  interesting  features  have  attended  this  work — politi- 
cal, financial,  electrical,  geographical  and  commercial.  The  extreme 
depth  of  the  Pacific  interposed  many  unusual  difficulties.  The  route 
has  four  great  ocean  stretches  of  2,270,  1,254,  2,593  and  1,490  miles. 
Between  San  Francisco  and  Hawaii,  the  mean  depth  is  2,500  fath- 
oms, with  a  maximum  of  3,073 ;  between  Hawaii  and  Midway  Isl- 
and, the  mean  depth  is  2,000,  the  maximum  3,026;  from  Midway 
Island  to  Guam,  the  mean  depth  is  2,600,  with  a  maximum  of  4,900, 
and  with  sudden  and  great  fluctuations ;  from  Guam  to  Luzon,  the 
average  depth  is  2,200,  the  maximum  3,400  fathoms.  In  2,900  fath- 
oms, with  the  ship  steaming  at  8  knots  an  hour,  no  less  than  25 
miles  of  cable  are  in  suspension  in  the  water.  Two  and  a  half  hours 
are  occupied  in  such  case  by  any  particular  point  in  the  cable  from 
the  time  of  leaving  the  ship  to  touching  the  bottom.  Midway  Island 
referred  to  above  and  noted  on  the  map,  is  virtually  a  new  American 
colony,  created  by  the  Commercial  Company,  and  consists  of  two 
small  islands  surrounded  by  a  coral  reef  eighteen  miles  in  circum- 
ference. Buildings  have  been  erected  for  the  cable  staff,  the  colony 
has  been  put  under  the  care  of  the  United  States  Navy  Department, 
and  Lieutenant-Commander  Hjjgh  Rodman  has  been  appointed  first 
governor. 

The  cable  itself  has  been  made  and  laid  with  great  care,  the  con- 
tractors being  the  India  Rubber  &  Gutta  Percha  Teleg^raph  Works 
Company  of  England,  and  the  work  being  begun  by  the  cable 
steamer  "Silvertown,"  which  left  the  Thames  with  the  first  section, 
2,413  nautical  miles,  on  September  23,  1902.  The  cable  proper,  of 
copper,  is  sheathed  in  gutta  percha.  To  protect  these  two,  known 
technically  as  the  core,  brass  sheathing  is  used.  Next  comes  a  cush- 
ion of  jute  yam,  and  outside  of  all  an  armor  of  iron  and  steel 
wires.  In  the  construction  of  the  cable,  which  is  8,300  nautical,  or 
nearly  9,600  land  miles,  in  length,  the  following  materials  have  been 
used :  Nineteen  million  pounds  of  iron  and  steel  wires,  2,010,000 
pounds  of  jute  yarn,  306,000,000  yards  of  preservative  tape,  weighing 
S.090,000  pounds ;  52,000  pounds  of  brass  sheathing,  3,600,000,  pounds 
of  copper,  2,310,000  pounds  of  gutta  percha,  and  4,220,000  pounds  of 
preservative  compounds.  The  whole  work  has  been  completed  in 
eighteen  months  from  the  date  of  the  signing  of  the  contract  A 
separate  contract  was  awarded  to  the  Telegraph  Construction  and 
Maintenance  Company  to  lay  the  sections  of  the  cable  from  Hono- 
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lulu  to  Midway-Guam  and  the  Philippines.  On  the  9th  and  loth 
of  April  last  the  steamships  Colonia  and  Anglia,  belonging  to  the 
manufacturers,  left  London  with  more  than  6,000  miles  of  cable 
in  their  tanks.  The  Colonia,  which  laid  the  longest  section,  that  be- 
tween Guam  and  Midway,  2,606  nautical  miles,  is  the  largest  cable 
ship  afloat. 

The  political  and  international  fight  over  this  cable  has  been  long, 
and  its  close  was  hastened  by  the  Spanish  war  and  the  acquisition 
of  the  Philippines,  at  which  time  the  United  States  Government 
alone  found  itself  to  be  paying  out  at  least  $400,000  for  messages  to 
and  from  the  new  possessions.  Between  September  20,  1895,  and  De- 
cember 14,  1896,  no  fewer  than  twelve  bills  were  introduced  in  the 
United  States  Senate  and  the  House  relating  to  the  construction  of 
a  cable  across  the  Pacific.  Bills  were  reported  and  passed  in  one 
House,  only  to  fail  in  the  other.  In  the  winter  of  1901  Mr.  John 
W.  Mackay  offered  to  lay  the  cable  without  subsidy  or  guarantee  of 
any  kind,  as  a  private  business  enterprise.  The  bill  favoring  Gov- 
ernment ownership  finally  came  to  a  vote,  and  was  rejected  by  116 
to  ^^.  Meanwhile,  the  Commercial  Pacific  Cable  Company  was  in- 
corporated under  the  laws  of  the  State  of  New  York  on  September 
23,   1901,   with  a  charter  authorizing  it  to  lay  and  operate  a   sub- 


GovERNOR  Taft,  Manila  : 


Oyster  Bay,  N.  Y.,  July  4. 


I  open  the  American- Pacific  cable  with  greetings  to  you  and  the 
people  of  the  Philippines.  Theodore  Roosevelt. 

This  was  Governor  Taft's  reply,  sent  from  Manila  over  the  new 
cable : 

The  Philippine  people  and  the  Americans  resident  in  the  islands 
are  glad  to  present  their  respectful  greetings  and  congratulations  to 
the  President  of  the  United  States,  conveyed  over  the  cable  with 
which  American  enterprise  has  girdled  the  Pacific,  thereby  render- 
ing greatly  easier  and  more  frequent  communication  between  the 
two  countries.  It  will  presently  lead  to  closer  union  and  a  better 
mutual  understanding  of  each  other's  aims  and  sympathies,  and  of 
their  common  interest  in  the  prosperity  of  the  Philippines  and  the 
education  and  development  of  the  Filipinos. 

It  is  not  inappropriate  to  incorporate  in  this  the  first  message  across 
the  Pacific  from  the  Philippines  to  America  an  earnest  plea  for  the 
reduction  of  the  tariflF  on  Philippine  products,  in  accordance  with  the 
broad  and  liberal  spirit  which  the  American  people  desire  to  mani- 
fest toward  the  Filipinos,  and  of  which  you  have  been  an  earnest 
exponent.  Taft. 

Not  long  after  the  President's  message  had  been  sent,  another 
message  was  started,  this  one  to  go  around  the  globe.    It  was  from 
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Map  of  Route  of  American  Pacific  Cable. 


marine  cable  from  California  to  the  Philippine  Islands,  by  way  of  the 
Hawaiian  Islands.  Prior  to  its  incorporation  the  rate  for  messages 
from  New  York  to  the  Philippine  Islands  was  $2.35  a  word;  in 
November,  1901,  this  rate  was  reduced  by  the  European  cable  com- 
panies to  $1.66  a  word.  The  mere  announcement  of  the  intention  of 
the  Commercial  Company  to  lay  a  Pacific  cable  thus  effected  a  saving 
of  69  cents  a  word.  Before  entering  on  the  execution  of  its  contract 
the  Commercial  Company  bound  itself  to  charge  only  $1  a  word 
from  San  Francisco  to  China;  $1  a  word  from  San  Francisco  to 
Manila,  and  50  cents  from  San  Francisco  to  Honolulu,  the  last  named 
rate  to  be  reduced  within  two  years  to  35  cents  a  word.  The  com- 
pany in  its  contract  signed  with  President  Roosevelt  also  agreed 
further  to  ask  no  exclusive  concession,  to  operate  independently  of 
foreign  companies,  to  be  entirely  at  the  service  of  the  country  in 
time  of  war,  and  to  employ  only  Americans. 

On  July  4,  as  noted  above,  the  circuits  were  completed  and  the 
first  messages  were  flashed,  the  time  occupied  in  the  circle  around 
the  world  being  stated  as  12  and  14  minutes  for  the  25,835  miles, 
with  20  transmitting  and  receiving  stations.  The  President's  mes- 
sage was  as  follows : 


the  President  and  was  addressed  to  Clarence  Mackay  at  Oyster 
Bay.  Mr.  Mackay  was  in  the  telegraph  office  there  and  watched  the 
sending  of  the  message,  which  was  to  come  back  to  him  after  circ- 
ling the  earth,  it  was  hoped  within  an  hour.    This  was  the  message: 

Congratulations  and  success  to  the  Pacific  cable,  which  the  genius 
of  your  lamented  father  and  your  own  enterprise  have  made  pos- 
sible. Theodore  Roosevelt. 

President  Roosevelt's  message  to  Governor  Taft  at  Manila  and 
the  latter's  answer  were  also  successfully  flashed  under  the  waters 
of  the  Pacific,  as  we'l  as  the  congratulatory  words  from  Mr.  Roose- 
velt to  the  president  of  the  Commercial  Cable  Company,  Mr.  Clar- 
ence H.  Mackay,  which  was  sent  completely  around  the  world. 

Mr.  Mackay  announced  the  official  time  for  the  President's  mes- 
sage going  from  east  to  west  as  twelve  minutes.  It  left  Oyster  Bay 
at  II. 21  and  returned  at  11.33.  Mr.  Mackay  addressed  a  reply  as 
follows  to  the  President : 

Oyster  Bay,  July  4. 
To  the  President: 

I  thank  you  deeply   for  your  message  and  I  earnestly  hope  the 
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I'.ii'ilK    I'.ibic,  liy  opening  (he  wide  lion/oii  uf  tlir  tfrrat   ILasi,  may 
prove  a  useful  factor  to  the  commerce  of  the  United  States. 

Clakeni  K  H.  Mackav. 

Thi.i  ii)c5sn|{c  wan  .lent  eastward,  K»ii>K  over  the  old  lMiroi>can 
••outc  to  Manila  and  back  by  way  of  the  new  Pacific  cable  to  San 
Franciiico.  It  started  at  11.55  o'clock  and  at  12.04  >t  came  lickiiiK 
back  aKain — just  nine  minute.s  Ikmiik  cotisinnrd  in  its  journey  ar<)ini<l 
the  world. 

A  number  of  other  inessaRcs  with  tlic  l'hili|>|iincs  and  Governor 
Taft  were  exchanged  by  ex-President  Cleveland,  Secretary  of  War 
Elihu  Root,  General  Miles,  Mayor  lx>w.  Archbishop  Ireland  and 
Others.  All  the  otiicials  of  the  Commercial  and  Postal  TrlcKraph 
companies  participated  actively  i"  ihe  memorable  exercises. 


Recent   Electrochemical   Developments. 


RECTIFYING    ALTERNATING    CURRENTS. 

It  has  long  been  known  that  an  aluminum  electrode  allows  an 
electric  current  to  pass,  when  it  is  used  as  cathode,  while  it  inter- 
poses a  very  high  resistance,  when  used  as  anode.  For  this  reason 
the  aluminum  electrode  has  been  called  an  "electrolytic  valve"  and 
various  inventors  have  endeavored  to  utilize  it  for  converting  alter- 
nating into  direct  current,  the  diflferences  between  the  various  schemes 
consisting  mainly  in  the  use  of  difTcrent  aqueous  solutions  as  elec- 
trolyte and  in  details  of  the  arrangement  of  the  apparatus.  The 
German  storage  battery  manufacturing  firm  of  PoUak  experimented 
with  such  electrolytic  rectifiers  for  a  period  of  several  years  and  used 
them  for  charging  batteries  from  the  Frankfort  alternating-current 
mains.  These  e.\periments  were,  however,  discontinued,  for  reasons 
not  exactly  known.  More  recently  Mr.  Nodon,  a  Frenchman,  has 
placed  an  electrolytic  rectifier,  with  an  aqueous  solution  as  electrolyte, 
on  the  market, "but  it  is  still  too  early  to  say  anything  concerning 
its  conmiercial  success. 

In  all  these  former  experiments,  aqueous  solutions  were  used  which 
have  serious  disadvantages.  The  principal  defect  is  that  there  are 
considerable  current  losses,  causing  the  development  of  heat  in  the 
cell.  If  the  temperature  is  permitted  to  rise  indefinitely,  the  efficiency 
of  the  cell  is  greatly  diminished  and  the  cell  may  be  destroyed.  In 
a  patent  for  an  "asymmetric  conductor,"  granted  on  June  30  to  Mr. 
Carl  Hambuechen,  of  Madison,  Wis.,  it  is  claimed  that  these  disad- 
vantages may  be  eliminated  or  greatly  reduced  by  the  use  of  a  fused 
electrolyte,  as  for  instance  the  nitrates,  hydroxides,  chlorates  and 
bichromates  of  the  alkali  metals.  These  materials  are  at  ordinary 
temperature  non-conductive  and  must  be  preheated  when  operation 
is  to  be  started.  When  the  temperature  has  been  raised  sufficiently, 
the  special  heating  device  may  be  disconnected,  as  the  heat  due  to 
the  current  is  sufficient  to  hold  the  electrolyte  in  a  molten  or  con- 
ductive condition. 

It  will  be  remembered  that  in  a  paper  presented  before  the  Ameri- 
can Electrochemical  Society  by  the  inventor  jointly  with  Prof.  C.  F. 
Burgess  (Electrical  World  and  Engineer,  Vol.  39,  p.  651),  a  num- 
ber of  data  were  given  which  appear  to  substantiate  the  claims  made 
for  the  apparatus.  If  it  proves  to  work  as  well  on  a  commercial  scale 
as  it  is  said  to  have  worked  in  the  laboratory,  it  should  be  very  useful 
for  many  purposes,  even  although  there  may  result  some  competition 
between  the  electrolytic  rectifier  and  the  Cooper  Hewitt  static  con- 
verter which  serves  the  same  purpose. 

APPLYING  HEAT  TO  ELECTROLYTES. 

A  patent  has  been  granted  to  Prof.  C.  F.  Burgess  and  Mr.  Carl 
Hambuechen,  of  Madison,  Wis.,  for  an  electric  method  of  heating 
an  electrolyte,  by  passing  through  <t  a  low  voltage  alternating  current, 
this  heating  circuit  being  distinct  from  the  electrolyzing  circuit.  If 
for  instance  it  is  desired  to  heat  the  electrolyte  in  the  neighborhood 
of  the  anode,  the  low  voltage  alternating  current  is  passed  through 
the  anode  and  an  auxiliary  electrode.  This  method  seems  to  have 
been  devised  by  the  inventors  for  use  in  connection  with  their  elec- 
trolytic rectifier,  but  has  of  course  a  wider  application. 

SILICON  AND  ALUMINUM  FROM  SILICATES  OF  ALUMINA. 

A  patent  granted  on  June  30  to  C.  H.  Homan,  of  Christiania,  Nor- 
way, is  another  example  of  the  use  of  aluminum  as  a  reducing  agent 
in  metallurgy,  which  has  already  found  various  applications.  The 
inventor  proposes  to  treat  materials  containing  silicates  of  alumina — 
for  instance,  common  clay — in  the  following  manner:     The  clay  is 


hi-atcd  m  an  rU-ciric  lurnace  at  a  temperature  of  about  4,500°  F.,  with 
aluminum  as  a  reducing  agent  in  such  (luantity  that  the  silicic  acid 
and  certain  bases  for  instance,  ferric  oxide — arc  reduced,  while  the 
ii.Mile  of  aluminum  remains  unreduced.  The  re.suiling  products  arc 
silicon,  together  with  the  metals  of  the  respective  buses,  and  a  slag 
Mibstantially  containing  oxide  of  aluminum.  If  other  silicon  products 
arc  to  be  obtained  separately — for  instance  fcrrosilicon— the  rccluccd 
silicon  may  be  tapped  out  at  dilTerenl  stages  of  the  process,  so  that 
at  one  stage  ui  the  process  pure  silicon  and  at  another  stage  fcrro- 
silicon is  obtained.  The  remaining  slag  is  treated  to  obtain  the 
aluminiun,  originally  contained  in  the  silicate,  as  well  as  the  aluminum 
which  li.id  been  used  as  reducing  .'igent. 

I'UKlKVINi;    WATKK   IIV    EI.KCTKOLYSIS. 

In  a  patent,  granted  on  June  30,  to  Mr.  W.  R.  Chipman,  of  New 
York  City,  the  inventor  describes  an  anode  for  electrolytically  puri- 
fying liquids.  Its  efTect  consists,  accr)rding  to  the  inventor,  in  the 
production  of  oxyhydrates  which  form  with  the  nitrogenous  matters 
in  solution  or  in  suspension  a  coaguliuTi  which  is  easily  filtered  out, 
leaving  the  liquid  pure.  The  anode  is  composed  of  metallic  aluminum 
as  the  "oxyhydratc  developing  element,"  of  Straits  tin  as  the  "bind- 
ing element,"  and  of  nickel  as  the  "hardening  element."  With  these 
elements  a  suitable  flux  is  used. 


Recent   Development  at  Niagara. 


The  most  important  news  that  industrial  Niagara  has  heard  in 
some  time,  is  the  statement,  recently  confirmed  by  Mr.  W.  B. 
Rankine,  of  the  consolidation  of  the  MacPherson  Switch  and  Frog 
Comp.tny,  of  Niagara  Falls,  N.  Y.,  with  the  Ramapo  Iron  Works, 
of  Hillburn,  N.  Y.  This  consolidation  means  that  the  works  of  the 
company  at  Niagara  Falls  will  be  enlarged  very  substantially,  and 
a  number  of  skilled  operatives  employed.  A  meeting  of  the  new 
company  is  to  be  held  early  in  July,  at  which  time  officers  are  to  be 
elected,  and  other  important  preliminary  business  transacted. 

On  the  Canadian  side,  a  section  of  one  of  the  five  great  penstocks 
which  will  conduct  the  water  to  the  turbines  in  the  wheelpit  of  the 
Canadian  Niagara  Falls  Power  Company's  new  plant  is  now  in 
place.  The  pit  is  being  rapidly  completed,  and  work  on  the  extension 
will  soon  begin.  The  present  pit  has  a  capacity  for  but  five  turbines, 
while  the  extension  will  hold  six.  A  portion  of  the  stone  arch  bridge 
over  the  intake  canal  has  been  erected,  and  is  very  beautiful.  The 
concrete  foundations  of  some  portions  of  the  power  house  are  be- 
ing laid,  and  before  long  the  handsome  stone  edifice  will  begin  to 
rise.  Every  part  of  the  work  is  progressing  in  a  manner  highly 
satisfactory,  both  to  the  contractors  and  the  power  company. 

The  temporary  power  house  constructed  at  the  DufFerin  Islands 
by  the  Ontario  Power  Company  to  furnish  power  for  the  construc- 
tion of  their  works,  was  put  in  operation  June  25. 

The  construction  of  the  great  dam  of  the  Toronto  and  Niagara 
Power  Company  out  into  the  rapids  of  the  Niagara  is  being  pushed 
forward,  in  spite  of  the  great  natural  difficulties.  The  swiftness  and 
dash  of  the  rapids  caused  one  of  the  great  cribs  to  snap  its  retaining 
cables  several  days  ago,  and  it  now  lies,  a  complete  wreck,  on  a 
reef  of  rock  farther  down  the  river.  Some  seventy-five  feet  are  to 
be  added  to  the  dam  in  its  present  direction,  after  which  the  structure 
will  be  continued  down   stream  and  toward  the  shore. 


All  Space  Full  of   "  Juice. 


Advices  from  Denver,  Colo.,  state  that  a  representative  of  the  Whit- 
ney Electric  Development  Co.  is  there  to  arrange  for  transporting  a 
13-in.  cannon  to  the  summit  of  Pike's  Peak  or  some  lofty  pass  in  the 
mountains  to  prove  the  theory  of  Mr.  Whitney,  of  Chicago,  that  by 
penetrating  the  atmosphere  surrounding  the  earth  he  can  secure  from 
the  electrical  sea  above  unlimited  current  for  earthly  power  plants. 
Mr.  Whitney,  when  he  secures  and  locates  his  monster  gun,  will 
fire  a  spherical  iron  magnet  vertically.  To  this  projectile  will  be  at- 
tached a  coil  of  wire  twenty  or  thirty  miles  in  length.  Mr.  Whitney 
believes  that,  once  beyond  the  pale  of  the  law  of  gravitation,  the 
magnet  will  be  drawn  into  the  electric  sea,  the  wire  will  hold  it  and 
by  attaching  larger  wires  he  can  draw  from  above  limitless  electric 
power.  It  w'ill  be  a  great  pity  if  this  theory  is  not  allowed  to  demon- 
strate its  insanity — or  its  soundness. 
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Telephone  Exchanges. — VL 


By  Arthur  V.  Abbott,  C.  E. 


PERMANENT    MAGNETS. 

THERE  are  three  properties  desirable  in  material  for  permanent 
magnets.  First,  to  minimize  bulk,  the  material  should  have  a 
high  permeability  in  order  that  it  may  accept  a  large  amount 
of  magnetism.  Second,  after  magnetization  the  material  should 
retain  as  large  a  proportion  of  the  flux  created  as  possible.  The 
quality  of  magnetic  retentiveness,  or  the  ability  of  a  substance  to 
retain  and  keep  the  flux  impressed  upon  it,  is  termed  remanence. 
Third,  the  remanence  should  be  permanent;  that  is,  the  magnetic 
state  should  not  gradually  change  and  decay,  but  should  always 
remain,  otherwise  the  usefulness  of  the  mechanism  will  sooner  or 
later  fail.  The  ability  of  any  substance  to  retain  permanently  mag- 
netism impressed  upon  it,  may  be  measured  by  the  amount  of  demag- 
netizing force,  which  has  to  be  applied,  in  order  to  return  it  to  the 
neutral  condition.  Thus  the  specimen  from  which  the  curve  of 
Fig.  15  were  plotted  required  a  negative  magnetomotive  force  of 
40  to  cause  its  magnetism  to  disappear,  while  for  the  one  shown  in 
Fig.  16  only  1.9  gausses  were  expended.  The  first  sample  would 
be  said  to  be  about  twenty  times  as  permanent  as  the  second.  The 
amount  of  negative  magnetomotive  force  that  must  be  expended  to 
cause  a  body  to  return  to  neutrality  after  having  been  magnetized  is 
termed  "coercive  force,"  and  such  diagrams  as  are  exemplified  in 
Figs.  IS  and  16  are  valuable  means  of  estimating  magnetic  char- 
acteristics. 

For  any  specimen  of  magnetic  material  the  remanence  is  shown  by 
the  induction  or  value  of  B  on  the  vertical  scale,  when  the  value  oi 
H  is  reduced  to  zero  on  the  return  path  from  a  much  greater  mag- 


FIG.   17. — PERMEABILITY  BRTDGE. 

netization.  The  coercive  force  is  measured  by  the  amount  of  nega- 
tive magnetomotive  force  that  must  be  applied  to  destroy  the  rema- 
nence. Thus  in  Fig.  19  for  the  specimen  marked  1,294  L  the  rema- 
nence is  9,100  and  the  coercive  force  14.  There  is  no  means  of  pre- 
dicting a  priori  the  magnetic  characters  of  any  sample  of  iron  or 
steel,  and  so  much  depends  on  chemical  and  physical  qualities  that 
are  at  present  very  obscure  that  different  lots  made  by  the  same 
manufacturer  by  identical  processes  will  vary  widely  from  a  magnetic 
standpoint.  The  only  sure  way  is  to  test  a  sample  of  each  lot  pur- 
chased and  plot  for  each  test  piece  a  characteristic  curve. 

Fortunately  apparatus  can  now  be  found  on  the  market  with  which 
the  OJ  —  3C  curve  of  any  sample  can  be  plotted  as  easily  as  the 
resistance  of  a  relay  spool  can  be  measured  with  a  Wheatstone  bridge. 
In  fact,  Ewing's  permeability  bridge,  shown  in  Fig.  17,  performs 
exactly  the  office  for  reluctance  that  Wheatstone's  does  for  resistance. 
The  operation  is  as  follows :  The  vertical  U  bar,  g,  on  the  rear  of 
the  baseboard  carries  a  compass  needle.  At  the  base  of  this  U  are 
two  holes,  e  and  f,  into  one  of  which  a  standard  piece  of  iron  or  steel 
is  placed,  whose  (B  —  3C  curve  is  carefully  determined.  This  cor- 
responds to  a  standard  resistance  coil.  Alongside  of  this  standard 
is  placed  the  bar  to  be  tested.  Magnetizing  coils  arc  provided  in  the 
base  of  the  apparatus  controllable  by  the  sliding  contacts  of  the  switch 
handle  seen  in  front.  Now,  if  the  magnetic  condition  of  the 
standard  bar  and  the  test  bar  are  exactly  the  same  no  effect  is 
produced  on  the  needle  on  the  top  of  the  yoke,  but  if  they  are  not 
the  same,  the  needle  deflects  an  dthe  magnetizing  effect  of  the  coils 


is  altered  till  the  needle  comes  to  zero  exactly  as  in  a  Wheatstone 
bridge  the  pegs  are  moved  till  the  galvanometer  reads  zero.  To 
measure  hysteresis  the  same  inventor  has  produced  the  apparatus 
shown  in  Fig.  18.     The  sample  to  be  measured  is  clamped  on  the 


FIG.    18. —  Hy.STERESIS    METER. 

spindle  that  can  be  rapidly  rotated  by  the  gear  and  crank.  It  is  then 
set  in  motion  and  whirled  between  the  poles  of  a  suspended  magnet. 
This  magnet  is  supplied  with  a  long  pointer  moving  over  a  graduated 
arc  on  the  top  of  a  column  to  which  the  magnet  hangs,  and  the  hys- 
teresis is  measured  by  the  deflecture  of  the  needle.  With  such  facil- 
ities at  command  there  is  little  excuse  for  any  manufacturer  who  fails 
either  to  provide  the  best  magnetic  materials  or  maintain  a  uniform 
standard. 

From  time  to  time  many  investigations  of  the  magnetic  qualities 
of  various  irons  and  steels  have  been  made.  The  chief  early  worker^ 
in  this  field  were  Ewing  and  Hopkinson,  from  whose  researches,  as 
well  as  from  various  other  sources,  the  general  data  of  Table  I  is 


«mr 


FIG.   19. — CURVES  FOR  TUNGSTEN  STEEL. 


compiled.  But  it  must  be  remembered  that  while  such  information  is 
of  value  as  a  general  guide  it  can  by  no  means  supplant  the  necessity 
for  each  maker  to  watch  and  test  the  particular  brands  he  employs ; 
as  well  expect  an  engineer  to  built  a  bridge  on  general  principles, 
without  exacting  tests  of  the  particular  channels,  eye  beams  and  eye 
bars  that  he  uses. 

Recently  Messrs.  Barrett,  Brown  &  Hatfield  have  made  a  very  ex- 
tended investigation  upon  the  magnetic  properties  of  the  more  modem 
steels  and  irons,  the  results  of  which  have  appeared  in  a  paper  before 
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fhe  Institution  yf  Electrical  Engineers.*     A  portion  of  the  resulti 
obtained  by  'these  investigators  that  are  of  particular  value  to  tele- 


TAnLE  I. 

EEMANF.NCK  AND  COERCIVE  KORCE 

STEEL. 


not  be  entirely  ignored  or  the  magnet  will  become  too  bulky.     Of 
the  specimens  in  Table  III,  sample  No.  3  showed  the  highest  coercive 


OK    VARIOUS    SAMI'LES    OF 


Kind  of  itr«l  and  obterver.  3 3.  SB 

wo.  >s  t: 

Kwiiig. 

Steel   wire,   hard   drawn    57  14,300 

Steel    wire,    annraled     53  14,600 

Steel    wire,  glass  hard    55  9,400 

Piano  forte  steel   wire,    norninl   temper    ....  91  14,600 

Piano    forte    Heel    wire    annealed     94  14,300 

Piano   forte  iteel  wire  glatt-hurd   98         ij,7oo 

Cait     iron     16  3,700 

Very    soft    iron    wire    17  13,500 

Annealed   wroiiKht    iron    90  16,200 

Whitworth    mild    steel,   annealed    250  16,120 

Hopkinson. 

Whitworth  mild  steel,  oil   hardened      250  16,120 

Chrome    steel,    as    forged     250  14,680 

Chrome   steel,    annealed     250  '3.233 

Chrome   steel,   oil-hardened    250  12,868 

Tungsten    steel,    as    forged     250  15.718 

Tungsten    steel,    annealed    250  16,498 

Tungsten   steel,  hardened   tepid  water    250  15,610 

Tungsten  steel,    (French)    oil-hardened    ....        250  14,480 

Tungsten    steel,    very    h.ird     250  12,133 

Weber,  common  steel  magnet    

Von  W.iltcnhofen  tungsten  steel,  glass-hard 

Perry,  Jowitt's  steel   

Prcece.  Wall's  steel   

Preece,  Ashford's  steel   

Preece,  Saunderson's  steel   

Preece,  Jowitt's  steel 

Preece,  Vicker's  steel 

Preece,  Crewe  "rivet  steel"   

Preece,  Crewe  "spring  steel"    

Preece,   Clcmandot  steel   (compressed  and 

tempered)    

Preece,  Clemandot  steel  (compreaaed  but 

untempcred)     

Preece,  Marchal  steel    

Preece,   Allevard  steel    (mercury-hardened) 
Preece,  Allevard  steel  (water-hardened)    .... 
Gray,  magnet  steel,  glass-hard 

Evershed,  Wall's  and  Jowitt's  steels  (mean) 
Brown,  magnet  steel,  glass-hard   
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•a 
'B 
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8,200 

■  6 

11,700 

«7-5 

6,800 

39 

11,800 

*7 

10,500 

U 

9,600 

4« 

2,600 

8 

1  1,000 

1.9 

12,700 

3 

10,740 

8.3 

8,736 
7,568 
6,489 
7,891 
10,144 

1 1,008 

9,482 
8,663 
6,818 

3.947 
4,638 
12,600 
1,519 
1.704 
1.435 
1.435 
1.174 

186.6 
>.39« 

2,264 

1.333 
2.540 
1.315 
1,660 
6,536 
4,000 

to 
5,000 
6,000 

to 
7,000 


■  9-4 
18.4 
15-4 
40.8 
>S-7 
15.3 
30.1 
47.1 
51.2 


phonists  as  showing  that  some  peculiar  alloys  of  iron  would  seem 
to  be  specially  adapted  to  the  magnetic  system  of  receivers. 

The  data  exhibited  in  these  tables  show  there  is  a  wide  variation 
in  the  properties  of  the  various  steels  obtainable  for  permanent  mag- 
nets. In  Table  II  the  steels  that  appear  the  most  valuable  to  the 
telephonist  are  those  containing  manganese,  nickel  and  tungsten,  and 
to  exhibit  the  properties  of  these  steels  more  completely  Figs.  19,  20 
and  21  give  the  hysteretic  curves  for  the  various  samples  referred  to 
in  Table  II.  From  these  curves  it  ib  easy  to  pick  out  by  inspection 
four  samples  that  are  seemingly  the  best  suited  to  the  manufacture  of 
permanent  magnets.  The  relative  qualities  of  these  specimens  are 
shown  in  Table  III. 

In  selecting  a  steel  for  a  permanent  magnet  two  somewhat  opposing 
qualities  must  be  balanced.  A  high  permeability  and,  in  general, 
relatively  great  remanence  is  usually  coupled  with  a  low  coercive 
force.  Hence  while  such  steels  exhibit  the  ability  to  develop  (tem- 
porarily at  least)  a  large  magnetomotive  force  per  unit  of  volume 
they  are  apt  to  soon  decay,  and  lose  the  magnetism  impressed  on  them. 
Magnets  made  of  such  material  may  be  of  light  weight  and  of  small 
volume.  On  the  other  hand,  steels  which  show  a  high  coercive 
force  indicative  of  great  permanence  have  relatively  low  remanence 
because  their  permeability  is  small,  and  it  is  impossible  to  make  them 
retain  even  with  the  most  intense  fields  more  than  5,000  to  8,000 
gausses.  Magnets  made  of  such  steels,  while  exhibiting  great 
durability,  can  only  emit  a  relatively  feeble  magnetomotive  force 
per  unit  of  volume,  so  such  magnets  must  be  large  in  volume  and 
correspondingly  heavy.  On  the  whole  for  telephone  receivers  great 
coercive  force  is  to  be  preferred,  but  the  quality  of  remanence  must 

*  See  Journal  of  the  Institution  of  Electrical  Engineers,   Vol.   xxi.   No.    156. 


TABLE  U.— MAGNETIC  PROPERTIES  OF  IRON  ALLOYS. 


Group. 


Carbon  steels  . . 


Uanganetc  ) 

iteela    


Nickel   steels    . . 


Tungsten  steels. 


■T:  L 

Aluminum  steels 

Silicon  steels   . . 


Coper   steels    ... 


f      1178B 


Chromium-alu- 
minum steels  . 


Chromium- 
Nickel   steels. 


Manganese-  f 

nickel  steel    ..  \ 

Silicon-nickel        J 
steels     


Tungsten-cr. 
steel    . . .  • 


Tungsten-mn. 
steel   


687 


c  o  S 

0.03C. 
0.05C. 
0.58C. 

i.ooC. 

1.25C. 

o.soMn. 

i.ooMn. 

2.25Mn. 

4-ooMn. 

4-75Mn. 

7.ooMn. 

i.92Ni. 

J.82Ni. 

4.75Ni. 
ii.39Ni. 
i2.ioNi. 
i2.7oNi. 
i9.64Ni. 
24.5oNi. 
3i.4oNi. 

i.o  W. 

3-5   W. 

7.S  W. 
155   W. 

0.75AI. 

2.25AI. 

5.50AI. 

2-5 

S-S 
1-59 

2-5 

i.74Cr. 
0.75AI. 
1.5  Cr. 
2.25AI. 
1.5  Cr. 
4.5  Al. 
3-5  Cr. 
1.0  AI. 

o.75Cr. 
2.75Ni. 
i.75Cr. 
2.5  Ni. 
4.5  Cr. 
2.5  Ni. 

3.75Mn. 
4.0  Ni. 
2.0  Si. 
3-25Ni. 
3.25Si.. 
3.5  Ni. 
2.0  W. 
o.75Cr. 

2.35Mn. 


16,800 

I5.7SO 

15.610 

14,000 

14,000 

16,000 

15.540 

14.720 

9.370 

8..]2o 

3.820 

16,000 

16,190 

10,500 

8,190 

4.170 

4.480 

7.770 
4.230 

4,460 
16,000 
>5.720 
15.230 

1 1,090 

16,000 
16,900 
13,000 
16,420 
15,980 
14,600 
14.300 
14,490 

13,890 

13.150 

13.540 

16,480 

IS. 150 

13.650 
6,410 

15.750 
15,480 

'5.950 

15.250 


ill 


0.  3 
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1,500 

1,035 
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■  ,'6s 
1,1 00 
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73 
23 

■  .380 
1,375 
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32 

357 

1,400 

1,280 
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1,500 

1,700 

1,200 

1,680 

1,630 


1,040 

1,180 

1,060 

466 

1,210 
485 

121 

1.085 
1,240 

1.125 

81S 


c  ° 
n  «> 

'I 

9.770 

9.090 

10,370 

9, QUO 

9,040 

10,000 

I  1,320 

10,460 

5.950 

5.420 

2,230 

9.140 
9.320 
6,910 
4.630 
4.500 
3.900 
4.770 
2,790 
1,720 

10,000 

12,720 

'3,280 

9.320 

10,500 
10,500 

4.150 

4,080 

3.439 

10,520 

10,410 

10,350 
9,680 
8,560 
9.550 


c 

'i 

""tC 

P  <n 

1.66 

1.66 

2.56 

6.43 

6.43 

3.ao 

3-4 

6.0 

i6.a 

19.6 

30.0 

2.67 

2.76 

14.28 

17-33 
22.40 
22.10 

30.00 

22.50 

0.50 

3-23 
5-73 
9.02 
'3-9a 
1.80 
1.00 
1. 00 
0.90 
0.85 
5.0 
5-4 
6.0 

352 

'•77 

8.0 


■VZ.f 

■0,760 
11,300 

22,300 
32,750 
33.330 
19,650 
33, 1  JO 
30,500 
39.500 
39.400 
19.650 
IS.3OO 
15,860 
39,800 
32,050 
3 1, 8  JO 

24,280 
36,850 

22,200 
803 

14,150 
25.050 

47.500 
44,000 

11,000 

8,000 
6,500 
7.900 

6,500 


25.750 
17.550 
13.420 
34.700 


7.730  3.0 

11,110  7.9 

9,800  13. 1 

3.770  19.6 

6,780  2.0 

7,050  1.9 

12,150  5.3 

12,080  6.5 


force,  but  the  remanence  is  very  low.  While  such  a  steel  would  be 
"permanent"  its  power  of  producing  magnetomotive  force  would  be 
small,  necessitating  a  large  and  heavy  magnet  to  secure  the  requisite 
flux.  Sample  No.  4  shows  very  great  remanence,  and  excellent  coer- 
cive force.  Such  a  steel  would  be  better  suited  to  receiver  magnet 
manufacture  than  any  of  the  others. 

Not  only  does  the  permanent  magnet  depend  for  its  success  upon 
the  kind  of  material  from  which  it  is  manufactured,  but  as  much 
is  involved  in  the  treatment  which  the  metal  receives  at  the  hands 


Kind  of  steel. 

1  Manganese,    4%Mn    . 

2  Nickel,    ii.4%Ni    ... 

3  Nickel,     24.5%Ni     . . . 

4  Tungsten,    i5.5%Tn 


TABLE   in. 


Remanence. 

Coercive  force. 

66% 

66% 

56% 

75% 

26% 

100% 

100% 

S8% 

of  the  smith  in  forging  and  tempering.  A  general  impression  exists 
that  the  harder  the  temper,  the  better  the  magnet  will  be;  but  like 
many  other  current  ideas  this  is  fallacious.  It  is  more  a  question  of 
careful  working  and  judicious  tempering,  than  the  attainment  of 
great  hardness ;  furthermore,  the  temper  to  be  given  depends  some- 
what upon  the  shape  of  the  magnet,  for  experiment  has  shown  that 
short  magnets  should  receive  a  harder  temper  than  long  ones.  It  is 
eminently  desirable  that  all  heating  and  forging  should  be  done  in 
a  muffle  with  the  greatest  care;  hammering  should  be  avoided  as 
much  as  possible  and  forming  done  in  a  die  with  a  press,  for  a  care- 
less smith  may  irretrievably  injure  the  very  best  steel. 

There  are  two  methods  of  hardening  steel ;  one  involves  heating 
and  suddenly  cooling  by  plunging  in  water,  oil  or  mercury,  and  the 
other  by  subjecting  to  the  metal  great  pressure  while  in  a  molten 
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or  semi-molten  condition.  There  is  no  doubt  but  that  the  latter  gives 
by  far  the  most  satisfactory  results,  but  this  process  requires  an  elab- 
orate and  expensive  plant.  The  aim  in  tempering  should  be  to 
secure  as  fine,  uniform  and  homogeneous  a  grain  in  the  finished  bar 
as  possible.  Each  manufacturer  has  some  pet  method  to  attain 
this  result,  but  all  of  these  dodges,  and  the  various  nostrums  which 
are  advocated  as  tempering  baths  probably  possess  but  little  actual 
influence  upon  the  final  physical  condition  of  the  steel,  but  have 
considerable  influence  psychologically  upon  the  man  who  is  making 
the  magnets,  and  inspires  him  with  confidence  and  care  in  their 
manufacture. 

It  has  been  observed  that  the  desirable  degree  of  hardness  for 
permanent  magnets  depends  somewhat  upon  the  size  of  the  magnet, 
or  rather  upon  the  relation  of  its  length  to  its  diameter.  No  absolutely 
conclusive  experiments  have  been  made  to  determine  the  precise  con- 
nection that  exists  between  hardness  and  the  ratio  to  length  of 
diameter,  but  in  a  general  way  it  is  understood  that  short  magnets 
should  be  harder  than  long  ones. 

Some  experiments  of  Stonhal  &  Barus,  while  not  final  evidence 
of  the   dependence  of   permanent   magnets    upon   hardness,   and   of 

TABLE  IV. 
RELATIVE  MAGNETIC  PROPERTIES  OF  STEELS  CONTAINING  MAN- 
GANESE,   NICKEL   AND   TUNGSTEN. 

Relative  length  to  diameter. 


entire  piece  is  in  a  non-magnetic  condition.  When  magnetjeed  all 
of  the  particles  are  turned  so  that  their  respective  cthci  currents 
flow  in  the  same  direction  and  thus  the  stream  from  one  particle 
uniting  with  those  of  its  neighbors  gradually  increase  the  flux  until 
it  becomes  of  sufficient  volume  to  impress  itself  upon  our  senses. 
Annealed  iron  is  so  soft  that  it  is  easy  for  a  slight  magnetizing  force 
to  pull  the  molecules  in  line,  and  as  soon  as  this  force  is  removed 
there  is  so  little  tenacity  that  the  particles  readily  drop  back  in 
their  neutral  condition.  With  hard  steel  the  material  possesses  so 
much  more  resistance  that  it  is  difficult  to  impress  magnetism  upon 
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hardness  to  shape  of  magnet  are  indicative  of  the  relations  which 
exist  between  these  quantities. 

The  results  alluded  to  are  summarized  in  Table  IV. 

According  to  our  present  notions  each  molecule  of  a  magnetic 
substance  is  surrounded  by  the  same  sort  of  a  stream  of  ether  as  that 
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FIG.  20. — CURVES  FOR  MANGANESE  STEEL. 

which  we  imagine  issuing  from  and  returning  to  the  poles  of  an 
ordinary  bar  magnet.  In  soft  iron  the  molecules  are  heterogeneously 
arranged,  consequently  the  ether  stream  from  one  particle  is  neu- 
tralized and  annulled  by  those  from  its  neighbors,  consequently  the 
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FIG.  21. — CURVES   FOR   NICKEL  STEEL. 

it,  and  a  much  stronger  magnetic  force  is  required  to  produce  a 
corresponding  result.  Owing  to  the  greater  tenacity  of  the  piece, 
after  it  has  once  been  magnetized  the  molecules  are  unable  to  return 
to  their  original  positions  and  consequently  it  retains  its  magnetism. 
If  this  theory  be  correct  anything  which  tends  to  disturb  the  molec- 
ular condition  will  correspondingly  operate  to  injure  and  destroy 
permanent  magnetism.  This  is  abundantly  verified  by  experiment, 
for  if  a  piece  of  soft  iron  be  magnetized  it  will,  if  undisturbed, 
retain  a  noticeable  amount  of  the  impressed  magnetism  after  the 
magnetomotive  force  is  removed,  but  if  it  be  jarred  in  the  slightest 
degree  so  as  to  set  its  particles  vibrating,  it  will  immediately  lose 
nearly  if  not  all  traces  of  the  magnetic  charge.  Similarly  in  the 
case  of  a  piece  of  tempered  steel,  while  it  exhibits  much  greater  per- 
manency it  is  nevertheless  sensitive  to  all  kinds  of  shocks,  and 
after  magnetization  care  should  be  exercised  not  to  pound  or  jar  it. 

The  tables  and  curves  show  that  it  is  possible  with  some  varieties 
of  relatively  hard  steel  to  confer  a  flux  of  from  10,000  to  14,000 
gausses.  But  such  material  shows  so  little  coercive  force  that 
magnets  made  therefrom  can  hardly  be  called  permanent,  for  even 
with  the  utmost  pains  to  avoid  vibration,  pieces  so  highly  mag- 
netized will  by  mere  lapses  of  time  lose  a  notable  fraction  of  the 
charge.  Contrariwise  other  steels  which  cannot  be  magnetized  more 
than  4,000  or  6,000  gausses,  exhibit  sufficient  relentiveness  to  retain 
all  the  magnetism  imparted  for  many  years  in  spite  of  much  ill  treat- 
ment in  the  way  of  shocks  and  blows.  To  secure  permanence,  there- 
fore, it  is  advantageous  to  artificially  age  magnets  before  they  are 
used.  After  being  carefully  forged  and  properly  hardened  the  magnet 
should  be  as  powerfully  magnetized  as  possible.  Almost  every 
maker  has  a  pet  method  of  charging,  but  all  that  any  can  accomplisl^ 
is  to  subject  the  bar  to  as  powerful  a  magnetic  field  as  possible, 
and  while  under  the  magnetic  flux  it  is  well  to  jar  it  or  pound  it 
in  order  to  bring  as  many  molecules  as  possible  into  proper  magnetic 
alignment.  After  the  magnet  has  been  charged  it  should  be  allowed 
to  rest  quietly  for  a  few  days,  to  allow  the  molecules  to  become  ac- 
customed to, their  new  positions.  Aging  should  then  be  performed 
by  cooking  the  magnet ;  namely,  it  should  be  put  in  a  steam  bath 
or  boiled  at  a  constant  temperature  of  212°  for  some  hours  or  even 
days.  Under  this  treatment  a  portion  of  the  magnetism  is  lost,  but 
that  which  is  retained  may  be  considered  highly  permanent,  for 
magnets  made  of  the  best  steel,  carefully  forged,  thoroughly  mag- 
netized and  subsequently  well  aged,  show  almost  no  magnetic  change 
even  after  the  elapse  of  several  years. 


Niagara    Meeting   of  the  American    Institute   of 

Electrical  Engineers. 


As  foreshadowed  in  the  notice  last  week  of  the  opening  seS!>ionsof 
the  NiuKara  meeting  of  the  American  Institute  of  l-'lectrical 
l-'-iigmciTs,  the  meeting  was  by  far  tlic  must  successful  in  the 
history  of  the  Institute.  A  liigh-water  mark  was  readied  in  at- 
tendance, tlie  total  of  members  and  guests  registered  reacliing  487. 
Almost  40  papers  were  presented,  not  including  a  number  of 
written  discussions  of  cuiisidcrable  k'liKtli,  and  tlic  discussions  were 
as  a  rule  animated  and  dealt  with  the  important  bearings  of  the  topics 
considered. 

Through  the  courtesy  of  the  Natural  Food  Company,  the  sessions 
— excc|>ting  that  of  Monday  evening— were  held  in  an  auditorium 
in  the  works  of  that  company,  which  was  excellently  suited  for  the 
occasion  in  size,  ventilation  and  acoustic  properties.  The  local  com- 
mittee had  made  every  provision  for  the  social  entertainment  of 
the  ladies  of  the  gathering  and  for  instruction  and  pleasure  ex- 
cursions to  points  of  interest  in  the  vicinity  of  the  Falls.  An  un- 
toward incident  of  one  of  these  excursions — a  night  visit  to  the 
Gorge — arose  from  an  accident  to  the  railway  system,  which  inter- 
rupted the  service  and  held  up  the  party  until  midnight.  A  par- 
ticularly enjoyable  feature  was  the  dance  on  Tuesday  evening  at 
the  Cataract  House. 

The  usual  visits  were  made  to  the  plants  of  the  Niagara  Power 
Company  and  Niagara  Falls  Hydraulic  Power  &  Manufacturing 
Company,  and  the  members  were  permitted  to  inspect  a  rotary  con- 
verter at  the  works  of  the  Pittsburg  Reduction  Company.  A  trolley 
ride  was  provided  over  the  country  wherein  the  three  new  Canadian 
power  houses  arc  being  constructed. 

The  excellent  address  of  Prof.  Scott  is  reprinted  in  part  else- 
where. Owing  to  the  number  of  papers  presented  and  the  extent 
of  the  discussions,  the  space  available  will  not  admit  of  the  entire 
programme  being  covered  in  this  issue.  A  portion  of  the  report  is, 
therefore,  held  over  for  the  issue  of  next  week. 


ENERGY  TRANSFORM.\TIONS   IN   THE  SYNCHRONOUS  CONVERTER. 

With  this  title.  Prof.  W.  S.  Franklin  presented  a  paper  in  which 
he  gave  a  new  method  of  analysis  applicable  to  the  rotary  converter. 
The  specific  object  of  the  paper  was  to  determine,  of  the  total  energy 
which  flows  through  a  synchronous  converter,  the  fractional  part 
which  is  conductively  transferred  from  supply  mains  to  service 
mains;  and  the  fractional  part  which  is  inductively  transferred.  The 
paper  is  highly  mathematical  in  character  and  ends  with  a  discussion 
on  "The  Criterion  of  Reality  of  the  Component  parts  into  which  a 
Physical  Aggregate  is  Resolved  by  Mathematical   Analysis." 

In  the  discussion.  Dr.  Sheldon  criticised  the  division  of  a  current 
flowing  in  a  conductor  into  parts,  for  there  never  can  be  but  one 
current  and  that  always  in  phase  with  itself.  In  analyzing  the  actions 
in  a  converter  he  suggested  the  use  of  a  series  of  current  time  curves 
piled  on  top  of  one  another,  on  abscissa  which  may  be  termed  time 
or  angular  abscissas  of  the  armature  coil.  The  drawing  of  such 
curves  simply  implies  the  use  of  a  T-square  and  a  templet  which 
corresponds  to  the  shape  of  the  wave.  Prof.  Sheldon  has  applied 
this  method  to  a  three-phase  converter  and  derived  almost  exactly 
the  same  results  as  those  found  by  Prof.  Franklin.  Prof.  Franklin 
stated  that  a  syiichronous  converter  cannot  be  looked  upon  as  a 
synchronous  motor  in  combination  with  a  direct-current  generator. 
As  to  Dr.  Sheldon's  graphical  method,  he  stated  that  it  is  identically 
the  same  as  the  algebraic  method  which  he  submitted,  except  that 
the  former  is  applied  more  easily  when  the  alternating-current  curves 
are  not  sinusoidal. 

C0MMERCI.\L   ALTERNATOR   DESIGN. 

In  a  paper  with  the  above  title,  Mr.  W.  L.  Waters  gave  an  excellent 
discussion  of  the  various  factors  entering  into  alternator  design. 
The  discussion  was  confined  to  the  internal  revolving  field  type,  with 
each  pole  carrying  a  separate  field  coil  of  edge-on  copper  strap,  the 
author  considering  that  no  other  machines  compare  w-ith  this  type 
for  general  all-around  work.  Credit  is  given  to  C.  E.  L.  Brown  and 
Ferranti  for  the  establishment  of  this  type,  the  evolution  of  which 
was  followed  up  to  the  present.  All  the  various  factors  entering 
into  alternator  design  are  discussed  in  an  eminently  practical  manner, 
and  much  information  is  given  for  guidance  in  deciding  upon  the 
details   of  design   of  machines    for   various   purposes.      The   matter 


of  power  factor  is  discussed  at  length,  as  is  also  the  relation  between 
air-gap  and  pole  density.  It  was  recommended  that  the  regulation 
be  guai.inteed  for  a  low  power  factor  and  not  for  a  non-inductive 
load.  A  tabulation  is  given  of  the  data  of  three  designs  showing 
how  changes  in  one  or  more  of  the  details  affect  the  cost  of  the 
machine.  In  conclusion  is  given  a  comparison  between  two  machines, 
one  designed  in  iK<;4  and  the  other  in  iyo3,  in  order  to  illustrate  the 
great  advance  that  has  been  made  in  alternating-current  design 
during  that  period.  The  1894  machine  of  so-kw  capacity,  weighed 
~,4(X)  pounds  and  contained  material  costing  $455.  The  machine  of 
ii/),}  is  of  275  kw-cjipacity,  weighs  ii,(xxj  pounds  and  contains  ma- 
terial costing  $490.  Those  interested  in  alternating-current  ma- 
chinery aside  from  their  design  will  find  much  to  interest  them  in  this 
well-written  paper. 

Upon  concluding  liis  paper,  Mr.  Waters  added  that  the  point  upon 
which  he  wished  to  lay  stress  was  that  of  guaranteeing  regulation  on 
a  low  power  factor,  which  is  much  better  from  a  designer's  point  of 
view,  and  practically  every  load  that  an  alternator  carries  in  actual 
practice  is  to  a  certain  extent  inductive.  It  is  a  farce  to  guarantee 
regulation  for  ordinary  everyday  work  at  unity  power  factor,  and 
it  is  practically  impossible  to  measure  regulation  on  a  large  machine 
at  unity  power  factor.  It  would  be  a  great  deal  more  to  the  point 
if  the  regulation  of  an  alternator  was  guaranteed  at  zero  power 
factor,  in  which  case  a  direct  test  could  be  applied,  and  there  would 
be  no  need  of  calculation  and  making  assumptions. 

A  lengthy  communication  in  the  discussion  of  Mr.  Waters'  paper 
w-as  presented  by  Mr.  D.  B.  Rushmore,  in  which  the  problems  met  in 
transmission  work  are  considered,  including  those  of  insulation  and 
the  influence  of  harmonics.  He  spoke  favorably  concerning  the  in- 
ductor type  of  alternator  and  went  into  the  subject  of  star  and 
delta  connections,  and  the  relations  between  armature  inductance  and 
reaction  and  the  effect  of  the  latter  on  field  poles.  Mr.  Ralph  D. 
Mershon  disapproved  of  the  use  of  a  temperature  rise  as  low  as  30° 
C,  and  favored  40  or  45°,  which  he  considered  safe  with  modern 
insulation.  He  referred  to  some  alternators  he  had  recently  seen  in 
Europe  which,  though  beautiful  machines  mechanically,  were  in- 
ferior electrically,  particularly  with  respect  to  power  factor  and  reg- 
ulation. The  European  plants  that  he  had  seen  were  also  defective 
in  their  switching  arrangements,  no  provision  of  switches  being  made 
to  break  the  load  in  case  anything  happens.  Prof.  Harris  J.  Ryan, 
on  the  part  of  the  Committee  on  Standardization,  announced  that 
a  change  would  be  made  in  the  Institute  rules  dealing  with  the 
regulation  of  alternators.  Mr.  Waters  referred  to  some  remarks 
by  Mr.  Rushmore,  on  short  circuits,  and  said  that  the  general  prac- 
tice is,  in  case  of  a  short  circuit,  to  take  either  the  choice  of  turning 
it  out  or  having  a  circuit-breaker  cut-out.  An  alternator  with  bad 
regulation  in  the  case  of  a  short  circuit  drops  its  voltage  with  the 
result  that  the  operation  of  synchronous  and  induction  motors  is 
interfered  with.  An  alternator  that  will  stand  a  short  circuit  should 
be  a  thing  of  the  past.  He  said  that  induction  alternators  can  be 
made  with  good  regulation,  but  he  considered  the  revolving  field 
alternator  superior  owing  to  its  much  lower  cost,  the  difference 
being  a  matter  of  30  per  cent.  He  considered  that  the  question  of 
self-induction  of  the  armature  of  an  alternator  is  one  that  cannot  be 
discussed  theoretically,  owing  to  the  great  complication  of  the  subject 
due  to  the  entry  of  numerous  factors.  Replying  to  Mr.  Mershon, 
who  had  stated  that  a  low  temperature  rise  must  be  paid  for,  he  said 
that  it  is  no  more  trouble  to  design  a  machine  for  low  temperature 
than  it  is  for  high  temperature.  He  said  that  his  company  was  de- 
signing machines  for  low  temperature  and  found  it  a  commercial 
proposition.  While  agreeing  that  in  Europe  there  were  some  alter- 
nators badly  designed,  he  had  found  that  also  true  in  this  country, 
and  gave  an  instance  of  a  plant  run  by  a  300-kw  machine,  in  which 
the  lamps  went  out  when  a  75-hp  induction  motor  was  started  up. 
Mr.  Mershon  said  that  abroad  he  had  seen  alternators  made  by  firms 
of  the  very  highest  standing  and  the  impression  that  he  had  derived 
was  that  the  requirements  as  to  regulation  were  not  so  severe  as 
in   this  country. 

INSTITUTE   BRANCH    MEETINGS. 

Prof.  W.  E.  Goldsborough  read  a  paper  by  Mr.  Calvin  W.  Rice, 
entitled  "Institute  Branch  Meetings,  their  Organization,  Development 
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and  Influence,"  giving  an  account  of  the  work  of  the  Institute  in 
this  direction  during  the  past  year. 

In  the  discussion  Prof.  Ryan  spoke  enthusiastically  in  favor  of  the 
development  treated  by  Mr.  Rice,  and  said  that  at  Cornell  the  work 
of  the  local  branch  is  a  part  of  the  regular  engineering  instruction. 
The  plan  there  is  to  abstract  the  papers  and  present  them  before 
members  of  the  senior  and  junior  classes,  as  well  as  all  the  local 
members  of  the  Institute  resident  in  Ithaca.  The  papers  are  ab- 
stracted by  members  of  the  senior  and  graduating  classes,  assisted 
by  the  officers  of  instruction,  which  work  is  supplemented  by  brief 
analyses  of  the  careers  of  the  men  who  have  been  the  authors  of 
the  papers.  When  the  reports  of  the  discussions  come,  they  are 
gone  over,  somewhat  abstracted  and  presented  to  the  students.  The 
students  take  the  greatest  interest  in  the  papers,  as  well  as  in  the 
discussions,  and  the  results  of  this  movement  on  the  part  of  the  In- 
stitute has  been  productive  of  excellent  results.  Prof.  Goldsborough 
also  spoke  highly  of  the  benefit  derived  from  branch  meetings  at 
Purdue  University,  and  also  of  the  plan  to  enroll  students  as  junior 
members  of  the  Institute.  The  Purdue  Electrical  Society  has  become 
the  Purdue  branch  of  the  American  Institute  of  Electrical  Engi- 
neers, and  during  the  year  the  students  have  met  every  two  weeks. 
Next  year  the  programme  will  be  to  have  the  first  meeting  in  the 
month  given  to  local  subjects,  and  the  second  meeting  given  to 
regular  Institute  business.  Prof.  Goldsborough  said  that  at  SL 
Louis  regular  monthly  meetings  had  been  held  with  great  success, 
for  which  much  credit  is  due  to  the  secretary  of  that  meeting,  Mr. 
Swope.  Mr.  Peter  Junkersfeld,  of  Chicago,  said  that  the  Chicago 
meeting  is  the  oldest  branch  of  the  Institute,  and  made  some  sug- 
gestions as  to  increasing  interest  in  the  Chicago  branch.  He  sug- 
gested that  it  might  be  well  to  combine  with  some  of  the  other  engi- 
neering societies  in  Chicago,  forming  a  general  engineering  body. 
Secretary  Pope  spoke  of  the  present  facilities  for  getting  papers  rap- 
idly into  type  and  referred  to  the  desirability  of  authors  submitting 
their  manuscript  at  the  earliest  possible  moment.  He  thought  that 
in  time  a  local  general  secretary  will  be  required  to  take  care  of  the 
business  of  local  branches. 

COOPER    HEWITT   APPARATUS. 

On  Monday  evening  an  exhibition  was  given  of  the  Cooper  Hewitt 
vapor  lamp  and  converter,  during  which  Dr.  Von  Recklinghausen 
explained  the  principles  of  the  apparatus.  He  traced  the  use  of 
mercury  vapor  as  a  conductor  from  the  work  of  Prof.  Way  in  i860, 
referring  to  the  work  of  Rappieflf,  Rosa,  Langhaus  and  Arons. 
Hewitt's  investigations  not  only  taught  how  the  most  serviceable 
illuminating  lamps  may  be  made,  but  opened  up  entirely  new  appli- 
cations of  vapor  electrical  apparatus,  the  importance  of  which  is 
far  reaching.  He  showed  that  to  obtain  a  lamp  of  the  desired  char- 
acteristics the  radiating  power  of  a  lamp  must  be  correlated  to  the 
energy  spent  inside  the  lamp,  in  order  that  the  most  favorable  tem- 
perature or  density  conditions  may  be  obtained  for  the  efficient  gen- 
eration of  light.  An  extremely  important  matter  was  to  get  the 
right  ratio  between  the  size  of  the  condensing  chamber,  the  size  of 
the  tube  and  the  value  of  current.  Hewitt  also  demonstrated  the 
means  of  discriminating  between  positive  electrode  resistance,  re- 
sistance of  the  current  proper  and  the  negative  electrode  resistance, 
the  last  being  the  most  important.  To  break  through  the  negative 
electrode  resistance  requires  a  good  many  thousand  volts,  after 
which  but  a  few  volts  are  required  to  keep  the  lamp  in  operation. 
He  spoke  about  the  great  value  of  the  Cooper  Hewitt  lamp  for 
photographic  purposes,  owing  to  the  light  being  extremely  actinic; 
and  the  presence  of  these  rays  have  led  physicians  to  take  a  great 
interest  in  the  lamp,  as  they  expect  to  utilize  it  in  curing  certain 
diseases.  Owing  to  the  absence  of  red  rays,  the  lamp  furnishes  a 
splendid  light  for  places  where  fine  mechanical  work,  reading,  writ- 
ing, and  especially  drafting,  is  done.  Mr.  P.  H.  Thomas  described 
and  showed  the  single-phase  vapor  converter,  the  latest  development 
of  Mr.  Hewitt's  work.  In  the  polyphase  converter  there  is  never 
any  interruption  of  current  in  the  globe,  and  therefore  no  trouble 
is  met  in  keeping  the  converter  in  continuous  operation.  In  simple 
single-phase  converter,  however,  the  current  would  be  interrupted 
at  each  alternation,  whereupon  the  negative  electrode  resistance 
would  assert  itself.  To  obviate  this,  an  auxiliary  current  is  continu- 
ously passed  through  the  converter,  thus  preventing  the  negative  elec- 
trode resistance  from  asserting  itself,  which  current  may  be  derived 
from  the  main  circuit  through  a  shunt  containing  an  inductance. 
Mr.  Thomas  described  a  vapor  switch  consisting  of  two  electrodes 
in  a  sealed  glass  chamber,  covered   with  mercury  when  the  switch 


circuit  is  closed.  By  tilting  the  chamber  so  that  one  electrode 
emerges  from  the  mercury,  the  circuit  is  interrupted.  The  circuit, 
however,  is  not  broken  at  a  high  voltage  that  may  exist  in  an  alter- 
nating-current circuit  when  the  electrode  is  bared,  the  current  con- 
tinuing until  the  cycle  attains  about  14  volts  from  zero,  when  the 
current  is  extinguished  and  will  not  start  up  again  owing  to  the 
existence  of  the  high  negative  electrode  resistance.  The  advantages 
given  for  this  type  of  the  switch  are  that  the  contacts  are  perfect  and 
will  not  deteriorate  nor  burn,  and  owing  to  the  very  short  distance 
through  which  the  current  needs  to  be  carried,  it  is  easy  to  get  a  large 
cross-section,  which  makes  a  light  apparatus.  In  reply  to  a  question 
as  to  whether  the  efficiency  of  the  vapor  converter  is  measured  solely 
by  the  ratio  of  the  volts  supplied  to  the  converter  and  the  14  volts 
drop  across  the  converter,  Mr.  Thomas  replied  that  the  only  loss 
corresponds  to  this  ratio. 

Dr.  Von  Recklinghausen,  in  reply  to  a  question,  said  that  the  con- 
verter will  stand  a  variation  in  voltage  from  7  to  8  per  cent,  either 
way.  If  the  variations  are  excessive  the  lamp  will  go  out.  A  lamp 
designed  for  a  normal  current  of  3  amp.  will  not  operate  below  1.2 
amp.  Lamps  can  be  made,  however,  for  very  low  and  very  high 
currents.  The  lamp  will  operate  with  a  trace  of  foreign  gas,  but  with 
more  than  a  certain  small  amount  the  lamp  will  not  work  satisfac- 
torily. He  said  that  experiments  had  been  made  with  nitrogen,  with 
which  gas  the  color  of  the  light  is  diliferent  from  that  when  mercury 
is  used.  Some  experiments  have  been  made  whereby  the  actinic  rays 
are  transformed  by  fluorescent  action.  So  long  as  mercury  does  not 
contain  a  gas  it  does  not  matter  whether  it  is  particularly  pure. 
As  to  the  life  of  the  lamp,  he  said  that  no  lamps  are  given  out  having 
a  life  of  less  than  2,000  hours.  The  candle-power  drops  slightly,  due 
to  discoloration  of  the  glass.  The  life  of  the  lamp  is  terminated  by 
the  vacuum  becoming  poor  and  the  leakage  in  all  probability  is 
lengthwise  through  the  platinum  wire  sealed  in  the  glass.  After  the 
lamp  has  gone  out,  it  is  re-exhausted  and  then  is  as  good  as  a  new 
lamp.  A  special  glass  is  used  for  making  the  tubes,  its  composition 
being  a  secret.  With  some  types  of  lamps  it  is  necessary  to  have  a 
ballast  resistance.  Lamps  can  be  constructed  for  a  voltage  as  low  as 
IS  volts.  In  starting,  a  lamp  will  take  43/2  to  S  amp.,  and  then  in  a 
few  seconds  work  down  to  3  amp.  A  separate  starting  device  is 
used  for  each  lamp  or  each  series  of  lamps.  Heating  the  mercury 
will  not  assist  in  starting  up  the  lamp.  At  a  voltage  of  120  there  are 
IS  volts  in  the  electrodes  and  20  volts  in  the  ballast,  this  giving  85 
volts  in  the  lamp.  The  negative  electrode  has  a  lower  temperature 
than  the  positive  electrode,  energy  being  absorbed  at  the  former. 
A  jet  of  flame  is  given  out  at  the  negative  electrode,  which  is  de- 
flected by  a  magnet,  but  no  cathode  ray  action  has  been  detected. 
The  lamp  has  an  efficiency  of  .3  watt  per  hour  candle-power,  which 
figure  takes  account  of  the  electrode  resistance  but  not  of  the  ballast. 
The  pressure  in  the  lamp  is  about  2  mm. 

In  reply  to  a  question  from  Mr.  Mailloux,  Mr.  Thomas  said  that 
the  vapor  converter  will  eventually  be  used  for  railway  work.  At 
present  no  practical  apparatus  is  being  made,  all  attention  being 
directed  to  studying  the  different  problems  presented  in  its  devel- 
opment. He  said,  however,  that  a  converter  had  been  made  through 
which  120  amp.  would  pass  continuously.  As  to  cost,  he  said  it  was 
the  plan  of  the  company  to  collect  statistics  as  to  the  cost  of  rotary 
converters  and  base  the  selling  price  of  the  vapor  converter  upon 
this.  As  to  overloads,  the  only  difficulty  is  with  respect  to  the  heat- 
ing of  the  electrodes  and  globes.  The  heating  is  in  proportion  to  the 
current,  but  not  to  its  square.  While  a  vapor  lamp  will  go  out  under 
too  great  fluctuations  of  voltage,  this  is  not  true  of  the  converter 
with  respect  to  fluctuations  in  load. 

HIGH-SPEED  ELECTRIC  RAILWAY  PROBLEMS, 

One  of  the  most  important  papers  read  before  the  meeting  was 
that  of  Mr.  A.  H.  Armstrong,  having  the  above  title.  The  paper  is 
of  particular  value  on  account  of  the  great  amount  of  data  which  it 
contains  in  the  form  of  curves.  There  are  seven  sets  of  curves  based 
upon  three  friction  curves  that  have  been  very  carefully  determined, 
one  of  which  applies  to  the  operation  of  a  car  weighing  in  the  vicinity 
of  40  tons;  another  for  two  cars  in  a  train,  and  the  third  to  eight 
or  more  such  cars  in  a  train.  With  these  curves  as  a  basi.s,  other 
curves  are  calculated,  showing  the  possible  .schedule  speeds  and  the 
energy  consumption  required  for  the  given  speeds  up  to  and  in- 
cluding 75  miles  per  hour  maximum,  the  gross  accelerating  rate 
being  assumed  to  be  120  pounds  per  ton,  the  average  braking  eff'ort 
at  120  pounds  per  ton  and  the  duration  of  stops  15  seconds,  the  track 
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being  u^slllncll  li>  lie  pcrfrclly  struiKlit  and  level  One  iicl  ul  llic 
speed  and  energy  curves  refer*  lo  the  lirsl-nieiilinnrd  friction  curve, 
another  set  to  the  .second  friction  curve,  and  the  third  set  to  the 
third  friction  curve. 

The  |);i|)er  also  contains  four  other  sets  of  curves,  which,  ti>|{ethcr 
with  those  first  inentionrd,  furnish  a  complete  basis  for  calculations 
for  a  proposed  electric  road,  and  they  are  applied  in  the  paper  to  a 
ca.ie  of  a  third-rail  road  lOO  miles  Iour,  on  whicli  stops  of  15  seconds' 
duration  will  occur  every  four  milo.  the  motors  being  su|)plird  with 
direct  current  from  sub-stations  fed  from  a  single  central  gcncranng 
station,  lly  reference  to  tlie  curves,  it  is  found  that  a  schedule  sjiced 
of  40  miles  per  hour  can  be  obtained  with  a  maximum  speed  of  ap- 
proximately 4S  miles  per  hour  with  one  stop  every  four  miles,  the 
consunipiiiMi  being  8j  watt-hours  per  ton-mile,  with  four  iio-hp 
motors  operating  a  single  40-ton  car  with  a  temperature  rise  of 
60°.'  These  data  enable  the  sub-station  equipment  to  be  calculated, 
and  finally  the  approximate  first  cost  per  mile  for  a  single-car  train 
and  the  approximate  first  cost  per  mile  for  a  two-car  train.  The 
example  serves  to  illustrate  the  great  value  and  very  broad  applica- 
tion of  the  curves  given.  Although  it  is  necessary  to  assume  a 
number  of  constants,  such  as  acceleration,  braking,  coasting,  etc., 
these  pertain  to  average  operation  and  can  vary  considerably  without 
making  a  serious  difference  in  the  results.  The  contribution  of  Mr. 
Armstrong  is  consequently  a  most  valuable  one  to  practical  electric 
railway  engineering. 

stor.\c;k  b.\tterv  industki.\l  locomotives. 

A  paper  by  Mr.  F.  L.  Sessions  with  the  above  title  contains  descrip- 
tions, together  with  illustrations,  of  several  types  of  storage  battery 
locomotives  and  gives  a  number  of  tables  of  data,  as  follows:  The 
kw-liours  and  draw-bar  pull  required  to  move  one  ton  100  ft.  under 
■different  friction  loads  and  on  various  grades  at  any  speed ;  the  total 
load.s  in  tons  that  can  be  held  by  a  loo-kw-hour  storage  battery  100 
ft.  per  minute,  the  locomotive  having  an  efficiency  of  100  per  cent.; 
the  kw-hours  required  to  move  lOO  tons  lOO  ft.  per  minute  under 
different  frictional  loads  and  on  various  grades  when  the  locomotive 
efficiency  is  100  per  cent. ;  the  kw-hours  required  to  change  a  battery 
to  move  one  ton  100  ft.  when  discharging  at  various  rates  and 
operating  trains  against  various  loads  and  grades,  the  energy  effi- 
ciency of  the  battery  on  an  8-hour  discharge  rate  being  75  per  cent, 
and  the  locomotive  efficiency  being  100  per  cent. ;  and  the  total  kilo- 
watt-hours available  and  the  kilowatt  discharge  rates  for  storage 
batteries  of  different  8-hour  ratings.  In  conclusion,  Mr.  Sessions 
stated  that  from  results  obtained  through  both  calculation  and  ex- 
perience, it  appears  that  the  electric  storage  battery  when  properly 
designed  for  its  duties  can  be  employed  w^ith  greater  advantages  and 
economy  than  any  other  known  form  of  energy  storage  supply  for 
industrial  locomotives. 

Mr.  Sessions,  in  reply  to  a  criticism,  said  that  he  did  not  consider 
a  circuit-breaker  introduced  complication  if  of  a  special  form  par- 
ticularly adapted  for  the  work  it  has  to  do.  He  admitted  that  a 
table  referred  to  by  Mr.  Berry  was  not  entirely  accurate,  but  con- 
sidered that  an  error  of  2J/2  per  cent,  is  hardly  worth  considering. 
as  the  refinements  of  the  art  are  not  such  as  to  demand  calculations 
within  that  limit.  Referring  to  criticism  of  another  table,  he  said 
that  storage  battery  capacity  depends  so  radically  upon  the  method 
of  forming  plates  that  tine  figure  which  he  gave  is  justifiable.  The 
use  of  resistance  in  connection  with  storage  batteries  has  proved 
a  very  satisfactory  arrangement,  the  energy  losses  not  being  con- 
sidered large  enough  to  be  ordinarilj'  an  objection.  As  to  charging 
a  battery  whilst  the  line  is  supplying  current  for  operating  a  loco- 
motive, the  method  had  proved  highly  satisfactory  and  economical 
in  several  instances.  Mr.  Elmer  E.  Sperry  considered  that  the 
storage  battery  locomotive  is  going  to  fill  a  need  that  compressed 
air  has  failed  to  meet.  He  referred  to  some  comparative  tests  of 
the  storage  battery  and  compressed  air  locomotives,  which  showed  a 
marked  superiority  of  the  former.  In  the  case  of  a  compressed  air 
locomotive  using  air  under  a  pressure  of  3,700  pounds  to  the  square 
inch,  the  amount  of  energy  capable  of  being  supplied  per  ton  of 
equipment,  was,  as  compared  with  the  storage  battery  locomotive, 
less  than  one-quarter.  Moreover,  the  efficiency  of  the  compressed 
air  locomotive  decreases  as  the  pressure  lowers,  whereas  in  the  case 
of  the  storage  battery,  the  efficiency  curve  is  almost  ideal.  The 
storage  battery  locomotive  is  particularly  suitable  for  yard  and 
m'.niiig  use  and  in  other  cases  where  wiring  over  tracks  is  objec- 
tionable. 


fKi'UJKTKKMINATlUN  IN  HAILWAY  WUKK. 

Mr.  F.  W.  Carter  in  a  paper  with  the  above  title,  l.iy»  down  a 
mrthod  whereby,  given  the  profile  of  a  road  with  its  stops,  curves, 
etc.,  and  the  particulars  of  the  train  and  its  e(|iii|imcnt  and  the  mean 
voltage  and  train  friction,  a  time  table  for  the  train  can  be  laid 
down  and  the  energy  it  requires  calculated,  'ilie  paper  first  dis- 
cusses the  kinematics  of  the  subject,  after  which  it  is  shown  how  to 
determine  the  energy  used  and  the  motor  losses.  Illustrative  ex- 
amples follow  the  general  treatment.  The  information  necessary 
in  emjiloying  the  nielhod  is  given  in  the  form  of  curves  and  simple 
e(|uation,  which  can  be  used  without  reference  to  the  underlying 
analysis.  The  author  fir.st  lays  down  universal  speed  time  and  dis- 
tance curves  which  can  be  applied  to  any  practical  conditions.  The 
author  then  establishes  a  current  equation  and  equations  for  the 
energy  required  and  for  the  copper  and  iron  losses.  With  these 
data  all  the  constants  corresponding  lo  a  given  railway  problem  can 
be  very  simply  and  accurately  determined.  The  final  jtortion  of  the 
paper  gives  practical  examples  worked  out  according  to  the  method 
laid  down. 

Mr.  C.  O.  Mailloux  spoke  highly  of  the  paper  by  Mr.  Carter  and 
then  proceeded  to  a  discussion  of  plotting  railway  curves  by  the 
point  to  point  mellKjd,  which  method  involves  no  assumptions  what- 
ever, with  a  possible  exception  relating  to  the  rate  of  retardation  in 
braking;  all  the  data  can  be  obtained  from  the  starting  tests  and 
experiments,  and  once  the  fundamental  curve  is  obtained  it  is  pos- 
sible to  plot  curves  for  any  set  of  conditions  with  accuracy.  The 
method  of  Mr.  Carter  approximates  this  method,  which  formed  the 
subject  of  a  paper  by  Mr.  Mailloux  at  the  Great  Barrington  meet- 
ing. He  pointed  out  that  plotting  acceleration  curves  for  all  sets  of 
values  and  for  all  possible  conditions,  leads  to  complication,  which 
is  an  objection  to  one  part  of  the  method  outlined  by  Mr.  Carter. 
He  spoke  of  an  improvement  to  his  own  method,  made  by  Mr.  Freu- 
demberg.  of  I^ehigh  University,  which  simplifies  somewhat  the 
method.  In  conclusion  Mr.  Mailloux  said  that  by  his  method  or  that 
of  Mr.  Carter,  the  solution  of  a  problem  becomes  nothing  but  a 
matter  of  simple  mathematical  manipulation.  One  can  introduce 
changes  of  grade  and  distances  of  resistance  and  all  possible  con- 
ditions and  have  them  absolutely  correct  and  determine  the  results 
without  any  approximations. 

INTERURBAN    CAR   TESTS. 

Prof.  W.  E.  Goldsborough  and  Mr.  P.  E.  Fansler,  in  a  paper,  gave 
the  results  of  tests  made  on  the  cars  of  the  Union  Traction  Company 
of  Indiana.  This  company  operates  a  system  extending  over  five 
counties  and  connecting  the  principal  towns  between  the  cities  of 
Indianapolis,  Anderson,  Muncie  and  Marion,  Ind.  At  the  time  of 
the  tests  the  company  was  operating  over  about  160  miles  of  track, 
100  miles  of  which  is  interurban,  the  remainder  local.  The  tests  were 
made  on  the  interurban  line  between  Indianapolis  and  Muncie,  the 
country  being  quite  rolling  with  few  level  stretches.  The  grades  as 
a  rule  do  not  run  above  two  per  cent.,  although  there  are  a  few 
which  run  as  high  as  three  per  cent.,  but  they  are  relatively  short. 
The  paper  gives  the  method  of  the  tests  and  is  accompanied  by  a 
large  number  of  curves  representing  test  data.  The  tests  are  dis- 
cussed at  considerable  length  with  relation  to  the  maximum  and 
minimum  kilowatt-hour  consumption  over  the  road,  the  general  effect 
of  stops  and  the  personality  of  the  motormen  as  factors  in  car  con- 
sumption economy.  Special  car  tests  were  also  undertaken  to  ascer- 
tain how  nearly  the  car  equipments  were  being  worked  up  to  their 
rated  capacity. 

After  reading  his  paper,  Prof.  Goldsborough  added  that  in  a  case 
where  coal  is  very  expensive  and  the  cost  of  power  very  high,  a 
condition  might  arise  under  which  it  would  be  advisable  to  select 
a  motonnan  to  operate  cars  only  in  one  direction  and  then  ride 
back  doing  no  work,  having  other  men  take  the  cars  in  an  opposite 
direction,  the  reason  being  that  it  was  found  that  some  motormen 
are  more  efficient  in  taking  grades  and  curves  in  one  direction  than 
in  an  opposite  direction.  Messrs.  E.  P.  Roberts  and  I.  H.  Sherwood 
submitted  a  communication  giving  an  account  of  car  tests  over  the 
line  of  the  Northern  Te.xas  Traction  Company.  In  the  discussion 
of  the  results  it  was  shown  that  the  average  output  of  the  motors  was 
slightly  over  one-quarter  of  the  rating,  this  not  considering  the  time 
for  lay-over,  which  gives  an  opportunity  for  cooling.  The  tests  indi- 
cated the  advisability  of  considering  heating  effect  as  well  as  rated 
horse-power ;  also  the  gear  ratio  required  to  obtain  a  specific 
schedule,  and  whether  it  is  necessary  to  climb  over  grades  in  mul- 
tiple in  order  to  maintain  the  schedule,  or  whether  a  series  con- 
nection will  ordinarily  be  sufficient. 
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ELECTR[CAL    ANU    MKCHANICAL    SPF.CIFICATIONS    OF    TROLLEY    INSULATOR. 

Prof.  Samuel  Sheldon  and  Mr.  John  D.  Keiley  contributed  a 
paper  entitled,  "Some  Recommendations  Concerning  Electrical  and 
Mechanical  Specifications  of  Trolley  Insulators."  With  a  view  to 
formulating  specifications  of  such  material  a  series  of  tests  were 
made  to  determine  the  electrical  and  mechanical  properties  of  ma- 
terials used  in  the  manufacture  of  trolley  insulators,  and  the  paper 
describes  the  manner  in  which  these  tests  were  conducted  and  gives 
the  results.  As  a  result  of  the  tests,  the  following  specifications 
were  formulated,  the  specifications  applying  to  "Globe"  and  "Brook- 
lyn Strain"  insulators: 

All  samples  tested  shall  break  in  the  eye.  The  average  ultimate 
tensile  strength  of  all  samples  subjected  to  mechanical  test  shall  not 
be  less  than  A  pounds,  and  no  individual  sample  shall  show  a 
tensile  strength  of  less  than  85  per  cent,  of  the  average  tensile  strength 
of  all  the  samples  that  are  tested.  The  average  break-down  voltage, 
for  samples  which  have  been  broken  in  the  eye  in  the  mechanical 
test,  shall  not  be  less  than  B  volts,  and  no  individual  sample  shall 
break  down  at  less  than  90  per  cent,  of  B  volts. 

As  to  the  values  to  be  specified  for  ultimate  tensile  strength  and 
break-down  voltage,  the  following  are  suggested,  where  high-class 
insulators  for  use  on  500-volt  lines  are  to  be  specified  : 

Ultimate  tensile  Breakdown 

stren^h  in  lbs.  voltage. 

z'/i    inch    globes    6000  7000 

3    inch    globes    9000  loooo 

Small     Brooklyns     9000  loooo 

Large    Brooklyns 18000  loooo 

Owing  to  the  comparatively  low  softening  temperature  of  the  in- 
sulating materials  generally  used,  and  to  the  close  proximity  of  the 
working  conductor  when  in  service,  it  is  important  that  specifications 
for  round-top  hangers  should  impose  a  test  for  softening  temper- 
ature, and  the  following  is  suggested : 

Round-top  hangers  when  suspended  free  from  draught  in  an  in- 
verted position  by  means  of  a  bronze  ear  weighing  8  ounces  and 
being  S'/z  inches  long,  the  ear  clamping  the  middle  of  a  round  rod 
of  soft  iron  J4  inch  in  diameter  and  of  at  least  20  inches  length 
between  connectors,  must  be  able,  without  breaking  down  or  be- 
coming permanently  deformed  by  more  than  1/16  inch,  to  sustain 
a  weight  of  200  pounds  from  the  cap  for  one  hour,  a  current  of  200 
amp.  being  passed  continuously  through  the  iron  rod,  the  rod  being 
cold  at  the  start. 

Mr.  Joseph  Sachs  highly  commended  in  general  the  recommenda- 
tions of  the  paper,  but  considered  that  the  mechanical  test  was  de- 
fective in  that  it  did  not  take  account  of  the  knocking  and  vibra- 
tion to  which  an  insulator  is  subjected  in  regular  service.  All  trolley 
line  insulators  should,  moreover,  be  so  constructed  that  under  service 
conditions  the  two  parts  cannot  be  torn  asunder  should  the  insulator 
be  ruptured.  He  thought  that  the  strength  recommended — 18,000 
pounds — was  rather  high,  as  it  is  seldom  that  insulators  in  actual 
continuous  service  are  subjected  to  a  strain  of  more  than  8,000  or 
9,000  pounds.  The  softening  point  of  trolley  line  insulators  can  be 
increased,  but  at  the  expense  of  insulating  properties,  for  the  reason 
that  increasing  the  strength  necessitates  adding  ingredients  such 
as  metallic  oxides  having  a  high  specific  heat,  thus  bringing  down  the 
insulation  resistance  and  dielectric  strength.  He  considered  that 
too  much  stress  was  laid  on  dielectric  strength  and  not  enough  on 
surface  insulation,  as  more  trouble  arises  from  surface  leakage  than 
from  actual  puncturing.  He  believed  that  small  insulators  should 
be  subjected  to  the  same  break-down  tests  as  large  insulators.  It 
is  a  simple  matter  to  obtain  a  high  initial  insulation  resistance,  but  the 
presence  of  a  crack  and  of  moisture  lowers  this  very  considerably. 
In  tests  of  insulators,  leakage,  internal  resistance  and  dielectric 
strength  should  all  be  considered.  Mr.  Mershon  said  that  if  the 
tests  had  been  made  with  direct  current  better  results  would  have 
been  obtained  for  the  reason  that  under  alternating  current  insu- 
lators containing  shellac  soften  to  a  great  extent.  Mr.  Sachs  added 
that  alternating  currents  i)roduce  a  hysteretic  effect  in  insulators, 
which  of  course  is  not  present  when  they  are  tested  with  direct 
current.  Mr.  Mershon  said  in  some  tests  which  he  had  made  the 
softening  effect  was  present  in  a  marked  degree,  the  insulator  when 
tested  with  alternating  current  softening  and  breaking  down  after 
a  time,  whereas  when  direct  current  this  did  not  occur.  The  in- 
sulators were  tested  at  a  frequency  of  60  cycles  and  500  volts,  the 
length  of  the  test  being  several  minutes.  Mr.  Sachs  said  that  the 
matter  of  the  softening  of  insulators  is  merely  a  question  of  the 
amount   of   surface.     Dr.    Sheldon   considered   that   the  break-down 


test  is  properly  made  with  alternating  current  for  the  reason  that  an 
insulator  is  subjected  to  inductive  kicks,  which  are  much  more  of 
the  nature  of  an  alternating  than  a  direct-current  effect.  In  the  test 
described,  surface  leakage  was  taken  into  account.  Mr.  Mershon 
disagreed  with  Dr.  Sheldon,  being  of  the  opinion  that  the  test  should 
not  be  made  with  alternating  current  owing  to  the  heating  action, 
which  does  not  accompany  inductive  kicks.  Mr.  Sachs  said  that 
while  the  softening  effect  had  been  noted  when  alternating  current 
was  used,  it  was  absent  under  direct  current. 

THE   STORAGE  BATTERY    IN    SUB-STATIONS. 

In  a  lengthy  paper  on  this  subject,  Messrs.  W.  E.  Goldsborough 
and  P.  E.  Pansier  give  a  complete  report  of  a  test  made  in  1902  on 
the  large  interurban  system,  with  nine  sub-stations,  of  the  Union 
Traction  Company  in  Indiana.  At  the  time  of  the  test  the  company 
operated  over  160  miles  of  track.  At  the  main  station  the  generators 
give  alternating  current  at  400  volts.  It  is  stepped  up  to  16,000  and 
transmitted  to  the  sub-stations,  where  it  is  stepped  down  to  330 
volts.  Synchronous  converters  then  change  the  current  to  550  volts 
direct  current,  which  is  used  on  the  trolley  system.  One  sub-station 
contains  three  2S0-kw  converters,  a  20-kw  booster  and  a  battery  of 
264  chloride  cells,  giving  400  amp.  for  one  hour  and  100  amp.  for  8 
hours.  Five  other  sub-stations  are  equipped  each  with  a  250-kw 
converter  and  a  battery  of  264  cells,  giving  160  amp.  for  one  hour 
and  40  amp.  for  8  hours,  and  an  8-kw  booster.  The  remaining  three 
sub-stations  contain  each  two  250-kw  converters,  one  i6-kw  booster 
and  a  battery  of  264  cells,  giving  320  amp.  for  one  hour  and  80  amp. 
for  8  hours.  The  all-day  efficiency  of  the  high-tension  distribution 
from  the  low-tension  bus-bars  in  the  generating  station  to  the 
direct-current  terminals  of  the  rotaries  was  found  to  be  73J/2  per  cent. 

In  each  sub-station  the  booster  is  so  connected  in  the  battery  cir- 
cuit as  to  automatically  adjust  the  battery  voltage  to  the  demand  on 
the  sub-station;  in  other  words,  the  battery  charges  and  discharges 
automatically,  feeding  out  to  the  line  when  the  demand  is  above 
a  given  amount,  and  being  charged  by  the  rotaries  when  the  demand 
falls  below  that  amount.  The  potential  at  which  the  battery  will 
float  on  the  system  or  the  demand  on  the  system  corresponding  to 
which  the  battery  is  inactive,  can  be  adjusted  at  any  point  by  the 
switchboard  attendant. 

In  a  preliminary  test  the  "efficiency  of  equalization"  in  one  sub- 
station was  determined.  This  is  defined  as  the  ratio  of  that  portion 
of  the  rotary  load  curve  that  is  above  the  average  load  curve  to  that 
portion  of  the  line  load  curve  which  is  above  the  average  load  curve. 
In  the  sub-station  tested  this  efficiency  of  equalization  of  the  battery 
was  found  to  be  only  11.9  per  cent.,  which  is  rather  low.  This  indi- 
cated that  the  adjustment  in  this  sub-station  was  somewhat  faulty. 

The  results  of  the  main  tests  of  the  batteries  are  given  in  a  great 
many  diagrams.  Over  four-hour  periods,  the  highest  discharge  per- 
formance in  one  sub-station  was  that  the  battery  developed  39  per 
cent,  of  its  discharge  capacity ;  at  three  other  sub-stations  the  bat- 
teries never  developed  more  than  28  per  cent,  of  their  discharge 
capacity  over  a  four-hour  period,  and  at  another  station  it  did  not 
exceed  14  per  cent.  These  figures  show  that,  as  gauged  by  the 
averaged  demand  on  the  sub-stations,  the  batteries  are  amply  large 
enough  to  take  care  of  variation  in  the  demands  made  on  the  sub- 
stations by  the  trains.  It  is  believed,  however — and  this  has  a  bear- 
ing on  the  result  mentioned  above  obtained  in  the  special  prelim- 
inary test— that  the  motors  driving  the  booster  armature  w-ere  not 
heavy  enough  to  hold  up  to  the  momentary  demands  which  rapid 
changes  in  the  load  bring  upon  the  sub-stations.  Heavy  balance 
wheels  placed  on  the  booster  shafts  would  cause  the  batteries  to 
show  a  very  much  higher  charge  and  discharge  kilowatt  performance 
during  four-hour  intervals,  and  they  would  serve  to  reduce  the 
fluctuations  reflected  through  the  sub-stations  from  the  trains  to  the 
central  station.  An  improvement  in  the  variations  of  the  load  com- 
ing on  the  central  station  will  in  time  increase  the  economy  of  the 
generating  station.  This  is  a  point  to  which  attention  should  be 
given  in  laying  out  sub-stations  for  work  of  this  character. 

The  average  commercial  performance  of  five  batteries  during  the 
three  days  of  the  test  was  found  to  be  74,  88,  96,  76  and  112  per  cent. 
Taking  the  ratio  of  the  total  discharge  of  all  the  batteries  to  the  total 
charge  of  all  the  batteries  in  these  five  sub-stations,  an  aggregate 
efficiency  of  95  per  cent,  for  the  batteries  in  the  sub-station  is  ob- 
tained; or  if  the  efficiency  values  are  averaged  as  obtained  for  the 
five  sub-stations,  the  average  efficiency  of  the  batteries  during  the 
time  is  89  per  cent.  These  values  are  high,  and  yet  they  continue  so 
for  relatively  long  periods  without  any  special  indications  of  deter- 
ioration in  the  batteries. 
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Mr.  Slolt  staled  tli.il  iii  the  Maiiliattaii  >iiib  statioio  the  rularies 
have  worked  iiiuler  (>K  per  cent,  overload,  lie  llmtiglit  a  test  woidd 
be  iiilereslmn  during  w  lucli  llie  siih  ^laliolls  were  worked  one  week 
with  storage  batteries  and  one  week  witlmut  htoraKC  batteries.  I'rof. 
Uoldsboroiigh  .said  that  in  the  test  lie  described,  it  was  attempted 
to  cut  tlie  storaKe  batteries  out  of  some  of  the  sul)-slatioiis,  but  it  was 
foimd  rather  ihsastrotis  witli  respect  to  llic  main  stations,  the  engi- 
neers  in  charge  not  desiring  to  submit  tlie  grnciatiiig  pl.iut  to  the 
additional  strain.  The  advantages  of  the  storage  battery  begins  at 
the  generator,  since  the  engines  will  operate  more  efficiently  whni 
liie  load  on  them  is  maintained  constant.  Moreover,  the  current 
in  tlic  high-tension  hues  and  through  the  transformers  and  rotarii-s 
will  be  nuich  more  constant,  and  consctpieiitly  tlu-  copper  loss  will  be 
less.  The  matter  of  a  storage  battery  e(|uii>meni  projierly  ailjustol 
to  its  work  is  lluis  an  important  clemciil. 

OI'KR.\TION  OF  RAILWAY   MOTORS  IN   SERVICE. 

Mr.  Clarence  Rcnshaw  read  a  paper  entitled,  "Some  Notes  on  the 
Operation  of  Railway  Motors  in  Service."  The  subject  matter  is  di- 
vided into  two  parts  under  the  respective  heads,  "The  Equivalent 
Effect  of  Service  Loads,"  and  "Test  on  lillectric  Car  in  Speed  Serv- 
ice." The  first  part  describes  a  simple  means  by  which  engineers 
in  charge  of  railway  systems  can  determine  the  loads  on  motors, 
and  whether  these  loads  are  within  the  capacity  of  the  motor  or  not. 
An  ammeter  in  the  circuit  of  one  motor  and  a  voltmeter  at  the  ter- 
minals of  the  same  motor  read  at  suitable  intervals  during  a  typical 
round  trip  over  a  given  route,  give  sufficient  data  for  determining 
the  loads  which  a  motor  is  carrying  in  service.  From  the  current 
readings,  the  root  mean  square  current  is  found,  and  from  the  volt- 
age readings  the  average  or  the  equivalent  voltage.  In  choosing  a 
motor  for  a  given  service,  the  root  mean  s(iuarc  current  and  the 
equivalent  voltage  can  be  calculated  from  the  speed  time  curves,  and 
a  comparison  with  the  values  allowable  for  a  motor  in  question  will 
determine  its  fitness.  Where  motors  are  already  installed  the  con- 
tinuous equivalent  of  the  ser\  ice  can  be  found  by  means  of  compara- 
tively simple  tests,  and  the  relation  of  actual  loads  carried  by  the 
motors,  to  their  safe  capacity,  thus  determined.!  There  is  a  common 
tendency  to  select  motors  which  are  too  small,  and  such  a  simple 
method  of  detemiining  what  are  the  service  loads  on  an  average 
motor  in  actual  use,  or  what  they  will  do  in  a  proposed  case  and 
whether  these  loads  are  within  the  capacity  of  the  given  motor  or  not, 
has  a  wide  field  of  usefulness  which  a  more  elaborate  method  would 
be  unable  to  reach. 

The  second  part  of  the  paper  gives  an  account  of  tests  on  an  elec- 
tric car  made  over  Pittsburg  lines.  The  results  of  the  tests  given  are 
not  only  of  interest  in  themselves,  but  illustrate  the  method  employed. 
A  simple  and  convenient  method  is  described  for  measuring  the  watts 
lost  in  the  field  of  a  motor  by  means  of  a  railway  type  wattmeter,  and 
of  deducing  the  value  of  the  root  mean  square  curve  from  this. 

Dr.  Cary  T.  Hutchinson,  referring  to  Mr.  Renshaw's  remark  that 
the  predetermination  of  the  temperature  rise  of  railway  motors  at 
given  loads  and  under  any  given  service  conditions  is  a  difficult 
and  complex  problem,  said  that  he  had  deduced  a  set  of  curves  by 
which  this  predetermination  can  be  made  for  a  motor  of  any  given 
heat  constants :  that  is,  a  motor  under  any  load,  and  any  temper- 
ature and  radiation  constants.  Knowing  these  constants,  a  set  of 
curves  can  be  laid  down  which  will  give  the  temperature  rise  for  any 
particular  run.  Calculations  are  first  made  and  plotted  for  all  varia- 
tions of  initial  acceleration,  within  the  range  of  practical  operation 
and  for  various  values  of  maximum  velocity.  The  square  of  the 
currents  is  then  plotted,  there  being  for  each  velocity  a  curve  show- 
ing the  average  square  of  the  current,  and  from  these  curves  the 
average  copper  loss  is  obtained  for  all  initial  accelerations.  A  core 
loss  curve  is  then  laid  down,  and  from  this  the  average  loss  found 
for  the  different  accelerations.  From  these  curves  the  average  heat 
loss  in  a  motor  during  the  acceleration  period  may  be  determined. 
The  next  step  is  to  determine  the  ratios  of  the  time  of  acceleration 
to  the  total  time,  and  these  multiplied  into  the  average  losses  at  the 
point  of  maximum  velocity  give  the  averag-e  losses  during  a  run. 
There  are  also  required  test  records  showing  the  degrees  of  rise 
for  given  watt  losses.  In  addition  to  determining  the  average  heat 
losses,  a  curve  of  copper  and  core  losses  is  laid  down  in  such  a 
w-ay  that  the  ratio  of  distribution  is  determined  for  every  set  of  core 
losses.  Knowing  then  the  ratio  of  distribution  for  any  schedule 
and  the  ratio  of  average  heat  losses  to  total  heat  losses,  another 
set  of  curves  is  prepared.  Knowirig  from  the  several  sets  of  curves 
what  the  average  losses  will  be  in  a  motor  for  every  run  for  each 


p.iriicular  acceleration,  and  knuwmg  the  ratio  of  distribution  that 
pertains  t<i  each  of  these  points  for  each  motor  by  comparison  with 
the  test  results  shown  by  the  motor,  thr  temperature  can  be  deter- 
mined for  any  point.  Dr.  llulchinson  then  illustrated  by  examples 
how  his  method  is  applicable  to  any  given  set  of  curves.  An  example 
w;is  worked  out  for  an  express  run  on  the  New  York  K.ipid  Transit. 

REVKKSK-crRHKNT   CIRCU IT-UREA KERS. 

.Mr  l.ec.n.ird  Wilson,  in  a  paper  entitled  "Reverse-Current  Circuit 
breakers  and  the  Protection  of  Transmission  Lines,"  laid  down  the 
tiillowing  as  .imong  the  more  important  requirements  for  this  type  of 
app.'iralus  : 

(I)  A  reverse  currciil  ecpial  U>  JS  P^'f  '■'cut  of  the  normal  must  be 
siillicient  to  operate  the  breakers.  (2)  The  releasing  force  must  con- 
tinue to  increase  with  an  increase  of  the  reverse  current  so  that  any 
sticking  of  the  mechanical  part  will  merely  cause  the  breaker  to 
operate  at  a  slightly  higher  current,  and  that  if  the  reverse  current 
suddenly  attains  a  very  high  value  the  operation  of  the  breaker  will 
be  the  more  certain.  (3)  A  failure  of  the  potential  coil  from  what- 
ever cause  arising  must  not  operate  the  breaker.  (4)  The  device 
must  in  some  way  continuously  indicate  whether  it  is  in  working 
order  or  no.  The  best  practice,  he  said,  seems  to  be  to  have  quick- 
acting  relays  set  lor  a  moderate  return  current,  25  per  cent,  having 
been  found  a  very  suitable  value.  If  for  any  reason  a  combined  re- 
verse and  excess  current  breaker  is  rctiuircd  it  will  be  found  better 
to  provide  two  separate  tripping  coils  as  a  combination  of  the  two  in 
one  necessitates  a  certain  compromise  in  the  characteristics  of  the 
device. 

,\n  efficient  system  of  protection  for  multiple  transmission  lines 
should,  while  normally  allowing  all  the  lines  to  be  in  use  at  once, 
be  capable  of  preventing  any  excessive  rush  of  current  in  case  of  a 
fault  on  one  of  the  lines,  and  should  include  devices  for  entirely  cut- 
ting out  such  faulty  line  without  serious  disturbance  of  the  rest  of 
the  system.  Attempts  have  been  made  to  provide  such  protection 
by  the  use  of  excess  current  breakers  at  the  generating  end  and  re- 
verse current  breakers  at  the  receiving  end,  but  with  very  little  suc- 
cess, the  failures  being  due  to  one  or  both  of  the  following  defects 
in  the  system:  (i)  That  it  does  not  prevent  the  sudden  rush  of  cur- 
rent through  the  healthy  mains  to  the  faulty  one.  (2)  In  the  case  of 
a  low  resistance  fault  the  pressure  falls  so  low  at  the  receiving  end 
that  the  reverse  current  breakers  (if  they  depend  on  the  action  of  po- 
tential coils)  fail  to  operate.  This  latter  defect  is  obviated  by  the  use 
of  a  circuit  breaker,  which  operates  when  the  current  in  either  of  the 
feeders  reverses,  and  it  depends  for  its  action  entirely  on  the  series 
current,  no  potential  coils  being  used.  The  paper  gives  a  description 
in  detail  of  an  English  system  devised  by  Mr.  L.  Andrews,  which 
includes  a  choking  coil  that  absolutely  prevents  any  excessive  rush 
of  current  in  case  of  a  fault  on  one  of  the  mains ;  this,  in  combina- 
tion with  automatic  cutout  devices  is  stated  to  fulfil  the  necessary- 
conditions  for  complete  protection  without  interruption  of  the  supply. 

In  reply  to  an  inquiry  Mr.  Wilson  stated  that  both  the  positive 
and  negative  lines  could  be  protected  in  the  same  way,  a  choke  coil 
being  placed  in  the  leg  of  each  circuit.  The  method  can  also  be 
applied  to  a  number  of  lines;  as,  for  example,  in  the  case  of  a 
three-phase  circuit  with  10  or  20  feeders. 


President  Scott's  Address. 

The  opening  portion  of  the  address  of  President  C.  F.  Scott  be- 
fore the  Niagara  meeting  of  the  American  Institute  of  Electrical 
Engineers  dwelt  upon  the  wide  sphere  of  action  of  the  electricaf 
engineers  and  the  far-reaching  influence  of  his  work.  He  defined' 
the  engineer  as  "one  skilled  in  the  application  of  the  materials  and 
forces  of  nature  to  the  use  of  man."  Once  he  dwelt  almost  wholly 
with  materials — some  do  so  still.  Others  combine  materials  and 
forces.  The  electrical  engineer  deals  with  forces,  he  energizes  and' 
vitalizes  the  systems  constructed  by  engineers  of  many  kinds.  Hence 
the  phenomenal  rate  of  electrical  extension^ — it  is  not  a  new  thing 
separate  and  apart  from  other  things,  it  enters  into  them,  operates,, 
awakens,  unites,  combines,  transforms. 

The  advent  of  electricity  as  a  definite  factor  in  the  world's  work 
has  produced  indirect  effects  which  are  even  more  remarkable  than 
its  immediate  results.  Aside  from  the  fact  that  many  results  can- 
be  secured  more  effectively  by  its  use  than  is  possible  by  other- 
methods,   it   produces   results  of  a   different   kind,   it   leads   to   new- 
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nielhods,  it  revolutionizes  the  arts  and  industries  to  which  it  is  ap- 
plied and  they  in  turn  extend  their  influences  in  new  ways.  It  is 
for  this  reason  that  the  results  of  electricity  are  not  definite  and 
simple,   but  are  broad  and   far-reaching. 

The  electrical  reports  in  the  United  States  Census  show  that  the 
mean  rate  of  increase  in  electrical  activity  as  measured  by  the  capi- 
tal invested  is  20  per  cent,  each  year — it  doubles  in  four  years. 
Technical  schools,  electrical  courses  and  labratories  have  increased 
wonderfully,  but  their  output  docs  not  supply  the  demand.  It  is 
the  far-reaching  influence  of  the  new  physical  relation  which  is  not 
so  easy  to  discover. 

In  this  new  era  the  .\nierican  Institute  of  Electrical  Engineers  rep- 
resents the  profession  which  is  youngest  in  years  yet  foremost  in 
activity.  To  meet  the  present  demands  of  this  new  era,  to  prepare 
for  an  expanding  future,  we  may  well  ask,  what  should  our  Insti- 
tute be?  What  should  it  do?  Shall  we  adopt  the  methods  of  the 
old-time  learned  society?  Shall  we  imitate  the  ways  of  societies  in 
profession  whose  methods  are  established  and  whose  rate  of  change 
is  slow?  Shall  we  reserve  preferment  for  those  with  hoary  locks  or 
well-rounded  years  of  experience?  In  this  engineering  age,  this 
electrical  age,  so  replete  with  its  physical,  commercial,  industrial  and 
social  changes,  what  are  the  new  conditions,  the  new  opportunities, 
the  new  responsibilities  which  have  come  to  engineers,  and  how 
shall  we  meet  those  which  have  come  to  the  electrical  engineer? 

President  Scott  then  referred  to  his  address  of  last  year  on  "Pro- 
posed Developments  of  the  Institute,"  in  which  several  specific  ways 
were  proposed  by  which  the  wqrk  of  the  Institute  might  be  advanced 
during  the  year.  These  suggestions  were  taken  up  for  review,  and 
their  bearing  upon  the  future  noted. 

As  to  increase  of  membership,  his  convictions  were  expressed 
during  the  year  in  the  following  words :  "We  have  failed  to  catch  the 
spirit  of  the  times  and  the  keynote  of  electrical  progress  if  we  do 
not  realize  that  we  must  expand  and  broaden  and  progress  as  well 
as  maintain  high  standards  of  excellence.  Full  membership  should 
be  exclusive,  associate  membership  should  be  inclusive."  The  mem- 
bership list  on  September  15,  1902,  included  1,630  names.  Since 
that  time  nearly  1,000  applicants  have  been  elected  as  associates. 
Who  are  the  men  who  have  come  among  us  ?  What  is  their  age, 
what  has  been  their  training,  what  is  thier  present  position? 

The  new  men  range  in  age  from  ig  to  65.  The  ages  of  those 
who  have  been  elected  are  given  below  : 

Over  so  years,  2  per  cent. ;  45  to  50  years,  2  per  cent ;  40  to  45 
years,  6  per  cent. ;  35  to  40  years,  10  per  cent ;  30  to  35  years,  24  per 
cent. ;  25  to  30  years,  34  per  cent. ;  20  to  25  years,  21  per  cent. ;  un- 
der 20  years,  I  per  cent. 

Approximately,  60  per  cent,  are  between  25  and  35  years  of  age, 
and  are  presumably  young  men  who  are  getting  under  substantial 
headway  in  life  and  are  in  their  accelerating  period. 

Forty-four  per  cent,  of  these  men  are  graduates  of  schools  of  rec- 
ognized standing.  Of  the  graduates  45  per  cent,  graduated  within 
the  past  five  years  (not  including  1903),  and  ^]^  per  cent,  within  the 
past  ten  years.  Cornell  University  leads  the  list  with  12  per  cent,  of 
the  graduates;  the  Massachusetts  Institute  of  Technology  is  second 
with  8  per  cent. ;  Columbia,  Purdue,  Ohio  State,  Princeton,  Worces- 
ter Polytechnic  Institute,  Lehigh,  University  of  Michigan  and  the 
University  of  Wisconsin  follow  next,  and  there  are  substantial  num- 
bers from  McGill,  Stevens  Institute,  University  of  Pennsylvania, 
University  of  Illinois,  University  of  Minnesota,  Pennsylvania  State 
College,  University  of  Nebraska,  University  of  California,  Harvard, 
Yale  and  Rose  Polytechnic  Institute.  In  addition  there  are  repre- 
sentatives from  as  many  other  institutions. 

The  present  position  and  occupation  of  the  new  members  is  dif- 
ficult to  classify  definitely  and  satisfactorily,  but  a  general  summary 
shows  the  following: 

Per  Cent. 

Electrical  engineers  with  manufacturing  companies 30 

Electrical  engineers  with  operating  companies 25 

Managers    and    superintendents,    duties    presumably    executive 

rather  than  technical    16 

Consulting  engineers    10 

Electrical  engineers  with  mills,  mining  plants  and  the  like....       6 

Students   u 

Professors   and    instructors    4 

Mechanical  and  electrical  draftsmen   3 

Other  plans  proposed  at  the  beginning  of  the  year  were  that  papers 


should  be  solicited  and  discussions  invited  from  a  larger  propor- 
tion of  the  membership;  local  meetings  of  the  Institute  in  various 
cities  to  broaden  the  interest  of  its  work  and  generally  extend  its 
benefits;  universities  and  technical  schools  with  electrical  engineering 
departments  to  organize  local  meetings  of  the  Institute. 

These  three  lines  of  activity  have  developed  most  satisfactorily 
and  arc  closely  related  to  each  other.  General  plans  were  presented 
for  the  formation  of  local  branches,  and  such  branches  have  been 
formed  among  members  in  a  number  of  leading  cities ;  also  in  many 
of  the  principal  technical  schools  and  universities.  In  some  cases 
local  members  and  students  unite.  The  methods  have  been  simple, 
tnere  is  a  minimum  of  organization  and  formality ;  the  primary  pur- 
pose is  to  bring  electrical  men  together,  to  awaken  interest,  to  con- 
sider and  discuss  important  engineering  topics. 

At  the  beginning  of  the  year  definite  subjects  were  assigned  for 
each  month  for  the  meetings  in  New  York.  Usually  several  papers 
were  secured  from  experts  upon  each  subject.  Printed  copies  of  the 
papers  together  with  the  stenographer's  report  of  the  New  York  dis- 
cussion have  been  sent  promptly  to  the  secretaries  of  the  local 
branches.  As  the  meetings  are  usually  held  ten  days  or  two  weeks 
subsequent  to  the  meeting  in  New  York,  they  have  the  advantage 
over  the  first  meeting  in  having  the  discussion  as  well  as  the  papers. 
This  material  is  presented  in  suitable  form  by  the  members  of  the 
local  branches  and  the  discussion  is  continued.  Such  material  as  is 
new  and  valuable  is  reported  to  the  secretary  for  publication  in  the 
transactions.  By  this  means  the  latest  phases  of  electrical  engineer- 
ing work  are  presented  and  discussed,  not  in  one  meeting  only,  but 
from  more  than  a  score.  Those  who  have  taken  up  the  local  work 
usually  report  that  the  interest,  the  activity  and  the  attendance  sur- 
pass expectations.  In  nine  cities  in  which  local  branches  have  been 
formed  the  total  membership  has  practically  doubled.  The  attend- 
ance is  not  limited  to  members,  as  others  are  welcome.  A  number 
of  professors  have  spoken  of  the  interest  taken  by  students  and  the 
avidity  with  which  they  enter  into  the  work.  One  professor  re- 
cently remarked  that  the  Institute  papers  were  giving  him  a  new 
insight  into  present  electrical  engineering  and  such  papers  as  those 
upon  central  station  practice  made  him  realize  how  far  practical  en- 
gineers were  in  advance  of  the  lecture  room  and  the  laboratory. 

The  element  of  greatest  importance  in  this  extension  of  Institute 
work  is  not  so  much  the  mere  technical  knowledge  which  it  may 
diffuse,  but  the  broader  aspects  of  up-to-date  problems  which  it  pre- 
sents, and  the  sentiment  of  unity  and  co-operation  among  electrical 
men.  Electrical  engineers  have  not  the  advantage  of  long-time  ac- 
quaintance to  unite  and  bind  them  together.  Herein  we  have  an 
effective  means  of  bringing  electrical  workers  together,  of  uniting 
them  in  a  common  interest,  and  of  directing  the  studies  and  the  work 
of  young  men  along  definite  and  effective  lines. 

At  the  beginning  of  the  year  it  was  indicated  further  that  the  col- 
lection of  engineering  data  and  the  establishment  of  standard  prac- 
tice in  electrical  engineering  is  one  of  the  important  functions  of  the 
Institute.  The  present  years  are  formative  years.  Elctrical  engineer- 
ing is  crystalizing.  In  addition  to  our  Committee  on  Standardiza- 
tion two  new  committees  have  been  formed,  one  on  high-tension 
transmission,  the  other  on  engineering  data.  The  Transmission 
Committee  is  collecting  specific  data  with  respect  to  present  practice 
in  high-tension  transmission,  and  will  formulate  this  data  for  the  use 
of  electrical  engineers.  It  has  further  prepared  a  number  of  short 
papers  as  introductions  to  discussions  upon  a  number  of  important 
branches  of  transmission,  which  is  calling  forth  the  opinion  and  ex- 
periences of  engineers  at  large.  The  committee  is  composed  of  en- 
gineers of  recognized  standing.  A  consulting  engineer  is  the  chair- 
man and  representatives  from  several  large  manufacturing  com- 
panis  and  a  Western  university  complete  the  committee. 

The  Committee  on  Engineering  Data  has  been  appointed  for  col- 
lecting and  publishing  electrical  engineering  data  upon  new  and 
special  subjects,  which  are  evolving  daily  throughout  the  country  in 
the  practice  of  the  engineering  profession.  There  is  much  important 
data  which  has  not  found  its  way  into  text-books  and  hand-books, 
and  about  which  little  is  generally  known.  Such  data,  if  allowed 
to  follow  existing  channels,  cither  never  reach  the  public,  or  only 
after  a  long  period.  The  committee  is  composed  of  men  of  high 
-tanding  tmder  the  direction  of  the  Electrical  Engineer  of  the 
Niagara  Falls  Power  Company.  The  first  subject  to  be  taken  up 
for  investigation  is  insulated  electrical  conductors.  Under  this  gen- 
( ral  subject  is  included  the  heating  of  cables  of  various  character  un- 
der different  conditions,  the  life  of  cable  insulation,  the  methods  of 
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vcnlilatioii  ill  cuiiiJiiit!!,  tlic  cllccts  ut  itliort  circiiiU  and  general  data 
bcaniiK   upon  the  opcruliun  uf  cubic  aj'iitcins. 

Such  work  a.s  lias  been  inuleilakvM  by  lhe.se  coinniillee^  i>  of  ihc 
liitthcsi  importance  to  the  Institute  and  its  nieiiibcrx.  Thciic  cuin- 
iiiittees  are  deahng  with  matters  of  tlic  most  vital  importance  tu 
substantial  progress.  They  are  the  means  of  carrying  out  one  of 
tile  hiKhest  functions  ol  the  Institute  in  brniKniK  tnKt'liu-r  the 
diversitied  acliievements  of  many  workers  which  in  the  aKK'<'K>>te 
constitute  a  single  total  of  accomplishment  which  we  designate  as 
progress.  They  bring  detinite  positive  results  out  of  what  is  other- 
wise indelinite  and  chaotic.  They  lay  the  foundation  for  advance- 
ment. 

As  a  further  department  of  our  work  it  was  stated  at  the  begin- 
ning of  the  year  that  the  Institute  library  merits  a  cordial  support. 
The  generous  contributions  of  members  in  the  past  have  been  con- 
tinued during  the  present  year  by  substantial  additions  to  the  val- 
uable collections,  not  only  in  contributions  of  present  volumes,  but 
in  endowment  provision  for  the  extension  of  sets  which  have  been 
presented.  Plans  arc  now  under  consideration  for  giving  the  trans- 
actions— a  iianoramic  history  of  American  electrical  cnniiiccring — ■ 
greater  value  by  preparing  a  general  index  to  be  issued  both  in 
pamphlet  form  and  also  on  cards,  which  may  be  distributed  alpha- 
betically through  the  card  catalogues  of  public  and  private  libraries. 

The  crowning  event  of  the  year  was  in  a  measure  anticipated  by 
these  sentences  of  last  September:  "Permanent  quarters  for  the  In- 
stitute  should    be    an    object    of   plans    and    anticipations.     . 
Personal  acquaintance  and  social  intercourse  are  influential   factors 
in  unity  of  sentiment  and  of  action." 

The  story  of  our  Library  Dinner  with  its  distinguished  guest, 
who  spoke  in  happy  mood  of  American  engineers  and  of  co-operation 
among  them  and  of  "institutions  like  this  of  the  Electrical  Engineers 
which  do  so  nuich,"  is  already  familiar  to  you  as  well  as  the  events 
of  the  following  day,  when  he  called  to  his  house  two  of  our  mem- 
bers to  talk  further  of  what  an  engineering  building  should  be,  and 
of  plans  for  its  realization.  Mr.  Scott  said  that  he  counted  as  the 
most  memorable  privilege  of  the  present  year  the  opportunity  given 
of  sitting  next  to  Mr.  Carnegie  on  the  evening  of  our  Library  Dinner 
and  the  hour  in  his  own  library  on  the  following  afternoon.  He  was 
in  the  best  of  spirits,  alert,  active  and  ever  interesting  as  conversa- 
tiotj  shifteti  easily  from  one  topic  to  another.  The  talk  was  pleasant 
and  appropriate  to  the  hour,  but  never  trivial.  One  topic  after  an- 
other came  up,  it  was  the  more  serious,  the  more  definite,  the  sub- 
stantial idea  which  he  brought  out  before  turning  to  something  else. 
The  happy  response  to  his  toast  was  almost  throughout  a  repeating 
of  the  ideas  and  the  sentiments  which  he  had  expressed  in  the  con- 
versation of  the  preceding  hour. 

In  discussing  at  his  house  the  next  day  the  project  of  an  engineering 
building,  his  mind  was  evidently  seeking  the  way  and  the  means  by 
which  he  could  realize  an  ideal.  He  was  not  very  familiar  with  the 
organization  of  the  several  engineering  societies,  he  knew  little  of  their 
methods  and  of  their  financial  means  and  their  facilities.  But  he 
saw  a  need,  not  merely  the  physical  need  of  accommodations,  but  the 
higher  need  of  elevating  and  developing  engineering  and  engineers. 
He  used  about  these  words :  "Yes,  engineers  need  to  get  together, 
they  need  to  get  acquainted  and  to  meet  socially.  You  can  provide 
for  that,  can  you  not?"  In  his  address  as  president  of  the  Iron  and 
Steel  Institute  since  that  time  he  has  discussed  methods  of  industrial 
organization,  particularly  the  relations  betw'een  men,  and  he  has 
emphasized  the  advantages  of  a  general  partnership  and  common  co- 
operation. When  a  few  days  after  the  first  conversation  estimates 
and  a  general  scheme  of  procedure  was  presented,  Mr.  Carnegie  did 
not  care  to  go  into  the  details  of  method.  He  seemed  to  have  con- 
fidence that  engineering  organizations  could  develop  their  plans  in 
the  w-ays  which  would  be  most  efficient.  He  set  no  restrictions.  The 
great  gift  to  engineering  is  presented  in  a  single  sentence  shorter 
even  than  the  superscription  of  the  letter  which  proffers  a  million 
dollars.  Four  of  the  organizations  (the  fifth  has  not  yet  taken  final 
action)  which  were  designated  in  the  letter  have  without  hesitation 
formally  accepted  the  administering  of  this  generous  gift  to  engi- 
neering, and  their  representatives  are  now  actively  developing  plans 
These  plans  look  forward  to  the  realization  of  an  ideal  long  cherished 
by  some  of  the  foremost  and  far-seeing  engineers  of  the  country,  an 
ideal  in  harmony  with  the  new  era  in  engineering  and  with  the  trend 
of  American  development,  an  ideal  which  brings  within  its  scope 
the  advancement  of  the  engineer,  and  of  his  profession  both  within 
itself  and  its  outward  relations.  In  short,  an  ideal  the  realization  of 
which  will  strengthen  modern  engineering  which  is  the  very  basis 


of  pros|ienly  and  of  progrcstit,  and  will  exert  far-reaching  inlhiences 
winch  arc  beyond  our  power  to  discern. 

'I'lie  rem. lining  sjiecilic  way  iiientKjned  at  the  beginning  of  the  year 
for  udvanciiiK  the  interests  of  ilie  Institute  was  i»ii  the  co-operation 
with  similar  institutions  in  other  countric*.  The  relation  of  the 
Institute  with  the  liKslitiition  of  Electrical  Engineers  of  Great 
liritain  in  jiarlicnlar  are  most  cordial  and  beneficial,  and  it  is  hoped 
to  have  it  meet  with  the  Institute  at  the  time  of  the  I'iiigineering 
Congresses  to  be  held  at  the  St.  Louis  Exposition  next  yeiir.  Hut  the 
idea  of  co-uperation  has  had  its  development  ahjng  domestic  rather 
than  foreign  lines,  and  Mr.  Scott  gave  the  substance  of  a  suggestion 
which  he  jireseiited  to  the  Committee  on  Affiliated  Societies  which 
now  has  the  general  subject  under  its  consideration. 

l*'irst.— A  plan  should  be  outlined  providing  for  special  depart- 
ments or  sections  of  the  Institute  for  such  lines  of  electrical  work 
as  may  demand  greater  attention  than  can  be  given  by  the  Institute 
a.s  a  whole,  and  which  can  be  more  efliciently  conducted  in  this  man- 
ner than  by  the  formation  of  new  specialized  societies. 

Second. — Affiliation  or  co-operation  is  desirable  with  other  elec- 
trical associations  by  which  the  Institute  may  work  in  harmony  along 
certain  lines,  such  as  standardization,  adoption  of  the  National  Elec- 
tric Code,  the  collection  of  engineering  data  and  other  matters  of  a 
general  nature.  Many  associations  dealing  with  si)ecific  industries 
have  both  commercial  and  engineering  interests.  I  would  make  the 
Institute  the  electrical  head  or  center — the  hub — bringing  into  a 
unity  the  electrical  engineering  of  all  these  associations,  not  restrict- 
ing but  broadening  their  work  an<l  making  them  constituent  parts  of 
a  great   whole. 

Third. — There  is  opportunity  for  close  relations  between  the  local 
branches  and  local  engineering  societies  or  clubs.  In  two  or  three 
cities  the  local  societies  are  considering  plans  of  uniting  work  and 
increasing  the  efficiency  of  their  societies  with  local  branches  of  the 
national  societies.  The  success  which  has  attended  the  Institute 
organizations  augurs  well  for  further  etxension  by  similar  methods 
for  awakening  and  stimulating  a  general  interest  in  engineering 
.subjects. 

Fourth. — There  should  be  a  co-operation — without  affecting  their 
present  individuality — between  national  engineering  societies  in  the 
nature  of  a  National  Engineering  Congress  for  promoting  closer  re- 
lations between  the  various  branches  of  engineering  work  and  for 
representing  the  engineering  profession  as  a  whole. 

Mr.  Scott  emphasized  pai-ticularly  the  establishing  of  permanent 
committees  to  be  continued  from  year  to  year  to  carry  on  lines  of 
rtork  such  as  the  committee  on  standardization,  on  transmission,  and 
on  engineering  data.  The  value  of  the  results  is  unquestioned,  but 
the  amount  of  work  necessary  is  not  so  readily  appreciated.  We 
must  depend  for  our  best  work  upon  the  men  who  are  busiest  and 
who  are  in  a  way  least  able  to  give  It.  We  must  efficiently  utilize 
small  contributions  of  endeavor  and  assistance  from  many  men.  This 
requires  organization  and  direction,  they  should  have  the  fullest  as- 
sistance from  men  who  are  paid  to  carry  out  directions  and  care  for 
details  by  men  paid  for  such  work.  The  Institute  expenses  do  not 
exceed  its  income,  because  the  governing  body  has  been  watchful, 
restricting  expenditure  at  every  turn.  In  order  to  expand  and  to 
carry  out  the  lines  of  work  which  are  most  valuable  to  the  members 
as  individuals  and  for  the  substantial  promotion  of  electrical  engi- 
neering and  of  electrical  industries,  money  is  needed. 

In  the  Union  Building  for  the  engineering  societies  it  devolves 
upon  the  societies  to  provide  the  land  upon  which  the  Carnegie  gift 
is  to  be  placed.  To  provide  for  the  Institute  in  this  matter  a  com- 
mittee has  undertaken  the  raising  by  subscription  of  a  fund  for  this 
purpose.  This  magnificent  supplement  to  what  Mr.  Carnegie  is  do- 
ing will  give  the  Institute  its  rent  free,  its  building  for  library  and 
general  meetings,  for  offices,  reading  and  reception  rooms,  and  the 
like.  This  will  enable  funds  to  be  devoted  to  technical  purposes 
which  would  otherwise  be  required  for  rent,  which  item  is  consider- 
able now,  and  would  be  greater  in  the  future. 

Substantial  contributions  are  anticipated  from  those  who  have 
reaped  a  rich  reward  from  the  applications  of  electricity.  Their 
wealth  has  come  in  no  small  degree  from  the  work  of  electrical  en- 
gineers. Whatever  the  Institute  may  do  in  raising  the  standards  and 
increasing  the  effectiveness  of  electrical  engineering  brings  rich  re- 
turns to  those  men  and  particularly  to  those  companies  commer- 
cially interested  in  electrical  pursuits.  The  farmer  saves  from  his 
surplus  the  best  seeds  for  the  coming  season — should  not  some  of 
the  wealth  which  engineering  effort  has  produced  be  returned  to 
train  men  and  to  develop  methods  for  the  future?     Is  not  the  whole- 
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some  recognition  of  the  engineering  profession  by  Mr.  Carnegie 
coupled  with  his  generous  gift,  but  the  beginning  of  a  new  attitude 
towards  engineering  and  of  better  things  to  come?  Researches  and 
investigations  and  tests  requiriwg  large  sums  of  money  should  be 
undertaken.  It  is  not  too  much  to  liopc  that  if  we  use  well  the  talent 
which  has  been  given  us  more  may  be  entrusted  to  our  keeping. 

Electrical  enterprises  depend  upon  manufacturers,  upon  indus- 
trial captains  and  financial  managers,  upon  those  who  construct  and 
apply  and  use  and  direct  the  results  of  engineering  work.  It  is  well 
for  engineers  to  know  these  men  and  to  work  in  harmony  with  them. 
The  new  Union  Building — the  Capitol  of  American  Engineering — 
not  only  brings  engineers  of  different  professions  together  but  it 
recognizes  broader  relations.  It  is  fortunate  that  the  engineering 
societies  will  be  adjacent  to  a  social  club,  "composed  of  engineers 
and  others  who  may  be  interested  in  or  connected  with  the  engineer- 
ing profession." 

The  engineer  is  not  merely  the  man  in  the  closet  surrounded  by 
slide  rules  and  tables.  There  is  a  commercial  side  to  engineering — 
not  mere  selling,  but  the  adaptation  of  engineering  work  to  definite 
industrial  and  commercial  conditions  in  such  manner  as  to  bring  the 
best  results.  We  have  a  professional  standing  to  maintain  and 
ideals  toward  which  to  strive,  but  let  us  also  be  awake  to  the  times 
and  in  touch  with  modern  methods.  Let  us  make  the  work,  the 
methods  and  the  ideals  of  our  Institute  in  full  harmony  with  that 
profession  which  deals  with  kinetic  energy — and  whose  units  of 
measure  are  the  units  of  activity  and  whose  mission  it  is  to  energize, 
to  operate,  to  awaken,  to  unite,  to  combine,  to  transform,  to  make 
effective. 


CURRENT  NEWS  AND  NOTES. 

DEMANDS  OF  TELEGRAPHERS.— Tht  telegraph  operators 
of  the  Pennsylvania  Railroad  Company  have  made  demands  to  the 
officials  of  the  company  for  an  equalization  of  wages  and  working 
hours.    The  men  also  ask  for  a  vacation. 


OIL  SWITCH. — A  patent  was  granted  on  June  30  to  Mr.  H.  P. 
Ball,  of  New  York,  for  an  oil  switch.  A  vessel  filled  with  oil,  con- 
tains a  series  of  insulated  contacts  separated  from  each  other  and 
immersed  in  the  oil.  These  contacts  depend  from  a  supporting  cover, 
while  protecting  screens  are  arranged  on  opposite  sides  of  these  con- 
tacts. A  bridging  rod  is  provided  which  can  be  moved  across  the 
oil  well  to  make  or  break  circuits  between  pairs  of  contacts.  The 
motions  of  this  bridging  rod  is  controlled  by  an  electromagnetic 
device,  so  that  it  may  be  operated  from  a  distance.  One  advantage 
claimed  for  the  construction  is  that  the  bridging  devices  during  their 
movement  are  always  immersed  at  practically  the  same  depth  in 
the  oil. 


STARTING  COIL  FOR  METERS.— A  method  of  compensating 
friction  in  electric  meters  is  the  subject  of  a  patent  granted  June 
30  to  F.  P.  Cox.  In  order  to  overcome  the  friction  which  coun- 
teracts the  tendency  of  an  electric  wattmeter  to  start,  various  ar- 
rangements have  been  devised  in  which  an  auxiliary  starting  coil 
is  employed,  which  just  balances  the  frictional  resistance.  The 
inventor  connects  the  starting  coil  in  the  shunt  potential  circuit  of 
the  meter  and  secures  it  to  a  guide  by  which  it  may  be  shifted  rela- 
tively to  the  series  field  coils  which  carry  the  load  current.  By 
means  of  such  a  coil,  adapted  to  slide  to  or  fro  over  parallel  planes, 
simplicity  and  compactness  of  construction,  together  with  the  desired 
degree  of  adjustability,  is  obtained. 


PREVENTING  HUNTING.— Two  patents  granted  on  June  30, 
to  Messrs.  E.  W.  Rice,  Jr.,  and  E.  J.  Berg,  of  Schenectady,  relate  to 
a  method  of  an  apparatus  for  maintaining  synchronous  rotation 
of  dynamo-electric  machines,  especially  synchronous  converters. 
For  this  purpose  it  has  before  been  proposed  to  encircle  the  field  poles 
of  the  converter  with  short-circuited  windings  in  order  to  oppose 
that  component  of  armature  reaction  which  tends  to  vary  the  strength 
of  field.  The  inventors  claim  that  this  method  has  distinct  disad- 
vantages, and  instead  of  opposing  the  variations  in  the  field  of  the 
converter,  they  propose  to  oppose  only  that  component  which  tends 
to  strengthen  and  weaken  the  pole  corners,  without  necessarily 
varying  the  strength  of  the  field.  In  other  words,  they  endeavor 
to  oppose  the  cross-magnetizing  tendency  of  the  armature  reaction. 
This  is  accomplished  by  the  use  of  shunt  circuits  placed  between  the 
field  poles  or  tips  and  omitted  from  the  field  proper. 


RADIUM  AND  CANCER.— A  cable  message  from  Vienna,  Aus- 
tria, of  July  3  says:  "Medical  circles  here  are  greatly  interested 
ill  a  report  communicated  to  the  Viennese  Society  of  Physicians  and 
read  at  a  recent  meeting  of  the  Imperial  Academy  of  Science,  to  the 
effect  that  a  long-standing  case  of  cancer  was  cured  by  radium  rays 
at  the  clinic  of  the  late  Prof.  Gussenbaucr.  The  patient,  who  was 
sixty-one  years  of  age,  had  long  suffered  from  cancer  of  the  palate 
and  lip  and  had  repeatedly  been  operated  upon  fruitlessly  until  the 
autumn  of  1902,  when  the  physicians  of  the  Viennese  Hospital  de- 
clared it  was  absolutely  useless  to  operate  again.  One  physician 
determined  as  a  last  resort  to  try  radium  rays,  and  treated  the 
afflicted  parts  by  exposing  them  to  the  light  of  radium  bromide,  the 
strongest  radium  preparation  in  existence.  He  was  rewarded  by  a 
gradual  and  complete  disappearance  of  the  tumors.  Physicians  at 
the  same  meeting  reported  that  radium  rays  had  cured  a  case  of 
melanosarcoma  (a  tumor  containing  a  black  or  other  dark  coloring 
matter),  and  several  cases  of  red  mole." 


ELECTRICAL  CONTRACTORS'  CONVENTION.— As  al- 
ready announced  in  these  pages,  the  National  Electrical  Contractors' 
Association  of  the  United  States  will  hold  its  annual  convention  at 
Detroit,  Mich.,  July  14,  15  and  i6.  This  is  the  third  annual  gather- 
ing of  the  kind,  and  promises  to  be  in  every  way  successful.  With 
the  co-operation  of  the  Electrical  Contractors'  Association  of  Mich- 
igan an  exhibit  of  electrical  apparatus  is  to  be  made  in  the  Light 
Guard  Armory,  which  some  of  our  readers  will  perhaps  remember 
has  having  been  used  for  the  Street  Railway  Convention  exhibits 
several  years  ago.  Mr.  Frank  J.  Miner  is  chairman  of  the  Elec- 
trical Exhibition  Committee,  and  informs  us  that  the  success  of  the 
exhibition  is  also  assured,  as  the  space  is  already  about  taken  an 
displays  will  be  made  by  some  of  the  largest  and  best  concerns  in 
the  country.  The  exhibit  will  include  standard  and  special  supplies 
and  apparatus  used  for  electrical  housework,  lighting,  power  and 
electrical  construction.  The  National  Association  does  not  give  out 
any  programme  as  to  its  proceedings,  the  business  being  discussed 
practically  all  in  executive  session.  A  large  attendance  of  promi- 
nent men  is  already  indicated.  A  special  convention  train  will  leave 
New  York  for  Detroit,  via  the  New  York  Central  &  Hudson  River 
Railroad  at  8  p.  m.,  July  13.  A  rate  of  one  fare  and  a  third  on  the 
certificate  plan  has  been  granted  by  the  trunk  line  and  New  England 
Passenger  Associations.  Delegates  may  go  to  Detroit  from  Buffalo 
by  steamer  or  by  the  Michigan  Central  Railroad. 


Letter  to  the  Editors. 

Aging  of  Wood. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — For  some  years  I  have  been  experimenting  now  and  then 
with  the  rotating  disks  as  described  in  former  articles.  I  used 
calcium  chloride  to  remove  the  humidity  and  water  vapor  in  the  tight 
boxes  containing  the  disk  arrangement,  and  have  frequently  examined 
the  condition  of  the  wood  and  glue  used  in  the  interior  of  the  boxes 
to  see  in  what  condition  it  was  required  to  be  to  obtain  rotations  of 
the  disks,  as  I  could  obtain  no  fixed  and  certain  rotation  without  a 
long  application  of  the  calcium  chloride  when  I  used  wood  under 
the  electrodes.  I  found  that  where  the  wood  which  was  used  under 
the  electrodes,  that  is,  when  I  obtained  rotations,  had  become  aged ; 
that  its  fibres  were  stiff  and  more  easily  broken;  and  when  an  at- 
tempt was  made  to  bore  holes  in  it,  it  would  be  apt  to  split.  The 
glue  became  like  glass  in  a  manner  and  held  the  wood  very  firmly,  but 
could  be  more  readily  torn  away,  taking  part  of  the  wood  with  it. 

I  also  found  that  when  once  it  got  into  that  condition  neither  the 
wood  nor  the  glue  returned  entirely  to  the  original  condition  in  which 
it  was  before  being  treated ;  but  I  could  return  it  to  near  its  original 
aged  condition  by  the  application  of  dry  heat  and  obtain  rotations  of 
the  disks.  .Now,  wood  in  its  normal  condition  has  its  fibres  generally 
flexible'  These  when  hent  do  not  always  return  to  their  original 
shape.  Of  course  there  is  a  great  difference  between  different  kinds 
of  wood.  Where  the  fibres  are  treated  as  above  described,  they  return 
quickly  or  break.  The  glue,  if  not  supplied  with  an  excess  of 
moisture,  remains  in  somewhat  the  same^  condition. 

I  am  also  led  to  the  conclusion  that  wood  and  glue  where  left  for 
a  great  number  of  years  will  reach  approximately  the  same  condition 
as  the  wood  and  glue  in  the  boxes  described,  and  I  further  believe 
that  the  wood  from  old  musical  instruments,  such  as  old  violins,  if 
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ii!it«l  uiiilcr  the  ricctrodrs  of  roUling  iliskt  after  a  small  appliiatinn 
of  lu-at  Muiilil  ^iM-  goiul  I'dtaliiiiis, 

Take  a  pu-io  of  i.-arilboarJ,  for  in^lalu'r.  Itt-fon-  boiiig  Irralrtl  it 
can  be  bcnl  into  a  ditTrrent  .shape,  but  after  treatment  it  will  cither 
break  or  (|uit'kly  return  when  lu-ut,  showiuK  its  rigidily  has  Iktu  in- 
creased. Wood  and  nine  in  such  a  condition  as  described  will  vibrate 
much  belter  than  when  in  their  ordinary  condition,  the  fibres  of  the 
wooil  beiiiK  more  rigid ;  and  the  rIuc  bciiiR  in  a  manner  like  to  glass 
does  not  allow  the  vibrations  of  the  wood  to  be  ileadened,  but  holds 
the  wood  firndy. 


I  would  think  musical  instruments,  where  there  in  a  dependence  of 
(be  vibrations  upon  wood,  would  be  improved  if  treated  in  the  same 
iM.inner  as  the  wood  and  kIkc  in  the  liRlit  boxes. 

While  the  time  of  treatment  depends  to  some  extent  upon  the 
condition  of  the  wood,  tlie  :iiiioiiiit  of  chlori<lc  of  calcium  an>l  the 
li-niperalurc  used,  it  will  not  do  to  treat  for  only  a  few  weeks,  but  the 
ireatmeiit  must  continue  for  months  in  an  air-tight  glass  or  metal 
box  before  the  results  are  obtained.  Wood  is  very  unyielding  to  tlic 
treatment,  mtich  more  so  than  cardboard. 

Hai.ii.mokk,  Mil.  Ai.KKKi)  Ci.  Dell. 


Dyna.mos,  Motors  and  Transformers. 

Hx/<iiimiiittil  1  iivcslinalion  of  Dircil-CurriHt  M,ulinus.~-.\RSin.i>. 
— A  very  long  article,  illustrated  with  numerous  diagrams,  relating 
to  a  study  of  the  phenomena  of  commutation,  the  eddy  current  losses 
in  the  armature  copper  and  the  determination  of  the  efficiency  by 
running  without  load  and  short-circuited.  The  author  first  inves- 
tigates mathematically  the  form  of  the  current  distribution  under  the 
brushes,  the  contact  resistance  of  the  brushes  and  constructs  the 
curve  for  the  mean  local  current  density.  Experiments  are  descrii)ed 
which  were  undertaken  to  fmd  out  whether  the  short-circuit  current 
curves  calculated  from  the  brush  potential  curves,  agreed  with  those 
obtained  experimentally.  The  brushes  were  placed  in  three  positions, 
namely,  in  the  geometrically  neutral  zone,  in  a  position  lo"  in  the 
direction  of  rotation,  and  io°  opposite  to  the  direction  of  rotation  for 
the  machine  running  as  generator  and  as  motor ;  both  copper  and 
carbon  brushes  were  used;  it  was  thus  ascertained  that  the  curve 
obtained  by  integration  of  the  brush  potential  curves  agrees  with 
satisfactory  accuracy  with  the  short-circuit  current  curve  found  ex- 
perimentally. The  dependence  of  the  short-circuit  current  on  the 
comnuitating  field  is  also  taken  up.  as  well  as  the  estimation  of  the 
curve  of  the  comnuitating  field  from  the  brush  potential  curves. 
The  author  states  that  the  experimental  proof  has  been  furnished 
to  show  that  the  curve  of  the  short-circuit  current  depends  primarily 
upon  the  amount  and  direction  of  the  additional  e.m.f's.  and  that  it  is 
not  correct,  in  the  calculation  of  the  commutation,  to  take  account 
only  of  the  .so-called  reactance  potential  and  to  consider  its  amount 
as  only  influencing  the  formation  of  sparks.  The  author  next  takes 
up  the  investigation  of  the  commutation  with  short-circuited  machine 
and  states  that  one  should  require  of  a  machine  which  has  the  right 
dimensions,  that  with  a  position  of  the  brushes  most  favorable  for 
half  load  and  short-circuited,  it  should  sparklessly  commutate  half 
the  current.  The  brush  potentials  for  the  loaded  machine,  which 
have  been  obtained  by  superposition,  agree  well  with  those  found  by 
experiment.  That  potential,  at  which  it  is  still  possible  to  notice  the 
slightest  formation  of  sparks,  between  the  approaching  or  receding 
edge  of  the  brush,  and  the  corresponding  point  on  the  commutator, 
is  designated  by  the  author  as  the  spark  limit.  This  he  finds  with 
copper  brushes  is  0.15  to  0.25  volts.  At  potentials  above  0.25  volts 
the  sparking  can  be  plainly  seen ;  between  0.38  to  0.55  volts  there  is 
strong  sparking  and  a  rapid  heating  of  the  commutator.  Even  at 
potentials  of  above  0.3  to  0.32  volts  the  mesh  of  the  brushes  is  de- 
stroyed by  the  sparks.  With  carbon  brushes  the  spark  limit  is 
variable  between  wider  limits,  the  material  of  the  carbon,  the  state 
of  the  commutator  and  the  temperature  of  the  carbon  playing  a  con- 
siderable part.  For  one  kind  of  carbon  it  was  found  to  be  between 
1.8  to  2.5  volts,  while  with  another  it  was  2.4  to  2.6  volts ;  the  current 
density  was  as  high  as  20  amp.  per  sq.  cm.  These  are  average  values 
and  apply  to  smooth  and  not  to  blackened  commutators.  Experi- 
ments to  determine  the  eddy  current  losses  in  the  armature  copper 
were  also  carried  out,  with  6  amp.  of  different  forms  of  grooves  of 
a  4-pole  5-hp  motor.  The  bars  ha'd  diflferent  cross-sections  and  were 
supported  differently  in  the  grooves.  The  experiment  showed  that 
a  subdivision  of  the  bars  at  right  angles  to  the  groove  is  more  efficient 
than  parallel  to  the  groove,  because  the  greater  part  of  the  eddy 
current  losses  is  caused  by  a  field  at  right  angles  to  the  groove.  The 
experiments  also  confirm  the  experience,  that  it  is  advisable  to  place 
the  massive  bars  not  quite  on  the  outer  edge  of  the  groove,  because 


the  field  of  the  grooves  is  very  strong  there,  and  that  with  massive 
bars  of  large  cross-section  high  tooth  saturations  are  to  be  avoided, 
esi)ecially  with  high  period  numbers.  Experiments  are  also  described 
to  determine  the  efficiency  by  running  without  load  and  short-cir- 
cuited.— Elek.  Zcit.,  June  18. 

Power. 

hiliiiuil  Combustion  Engines  for  Driving  Dynamos. — Humphrey. 
— .\  paper  presented  before  the  Electrical  Section  of  the  English  In- 
stitution of  Civil  Engineer.s,  with  discussion.  The  author  gives  a 
table  of  the  various  types  of  gas  engines,  with  the  number  of  impulses 
l)er  revolution  and  the  horse-power  up  to  which  each  type  is  con- 
structed. The  types  are  discussed  in  detail.  He  thinks  that  the 
central  station  engineer  is  now  fully  alive  to  the  fact  that  the  gas 
producer  and  gas  engine  constitute  the  cheapest  means  of  generating 
electric  power,  where  coal  is  the  basis  of  energy.  He  states  that  the 
internal  combustion  engine  is  rapidly  reaching  sizes  which  are  large 
enough  to  suit  even  the  large  tramway  stations,  and  when  suitably 
designed  has  proved  quite  as  reliable  for  driving  alternators  in  par- 
allel, as  the  best  steam  engine.  In  the  author's  opinion  sufficient  atten- 
tion has  not  been  given  to  the  construction  of  gas  engines  intended 
to  take  a  supply  of  both  gas  and  air.  separately  stored  under  pressure. 
For  central  stations  of  large  size  the  previous  compression  of  the 
gas  and  air,  so  that  they  may  be  drawn  as  required  from  reservoirs, 
has  much  to  recommend  it  and  involves,  with  proper  precautions, 
no  special  danger.  The  advantage  of  the  two-cycle  gas  engine 
would  then  be  attained,  without  the  complication  of  each  engine 
carrying  its  compressing  plant,  together  with  all  the  extra  valves  and 
gear  required.  In  the  discussion  the  statement  was  made  by  Dr. 
Hopkinson,  that  at  full  load  the  difference  between  the  steam  engine 
and  gas  engine  were  quite  insignificant,  but  in  considering  the  con- 
ditions of  a  generating  station,  where  the  load  factor  on  the  average 
did  not  exceed  25  per  cent.,  the  comparison  took  a  different  turn. 
Eight  pounds  of  coal  per  kilowatt  was  not  a  bad  result  for  a  steam- 
driven  station,  but  the  losses  on  a  gas-producer  could  be  stopped  in- 
stantly by  stopping  the  gas.  A  producer  which  would  consume  one 
ton  of  fuel  when  running,  w-ould  not  consume  more  than  20  pounds 
an  hour  at  the  outside  when  standing  idle.  It  would  thus  be  found 
that  about  3  pounds  of  coal  per  kilowatt  would  be  a  figure,  which 
would  compare  fairly  with  the  8  pounds  for  steam. — Lond.  Elec, 
June  18. 

Dynamos  With  and  Without  Accumulators. — Pahde. — The  author 
gives  a  detailed  statement  of  the  cost  of  installation  and  running  of 
a  plant  furnishing  power  for  a  large  machine  works  when  the  power 
is  furnished  by  dynamos  only  or  when  a  storage  battery  plant  is  in- 
stalled to  take  the  peak  of  the  load  during  the  time  of  maximum 
consumption.  The  plant  for  dynamos  only  consists  of  two  "oo-amp. 
machines,  while  a  small  machine  of  232  volts  and  70  amp.  furnishes 
power  during  the  dinner  hour  and  the  night.  There  has  to  be  a 
large  and  a  small  reserve  machine  provided  and  the  necessary  amount 
of  boiler  capacity.  The  current  consumption  from  the  large  machines 
is  irregular  and  can  reach  its  maximum  of  1,400  amp.  any  time 
during  the  day.  The  machines  will,  therefore,  work  uneconomically. 
For  the  equipment  with  storage  batteries  a  large  dvmamo  of  900  amp. 
is  provided,  with  i  reserve  machine  of  the  same  capacity,  and  a 
storage  battery  of  a  2,592  amp.-hours'  capacity  with  maximum  dis- 
charging current  of  864  amp.    For  this  case  the  machine  works  unin- 
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terruptedly  at  full  load  and  the  storage  battery  furnishes  the  anuniiu 
required  in  excess.  The  author  calculates  for  the  cost  of  running 
by  machines  only  a  yearly  outlay  of  $26,848,  and  for  machines  plus 
storage  battery  $19,074,  showing,  therefore,  a  sum  of  $7,774  in  favor 
of  the  latter  system.  The  cost  per  kilowatt-hour  in  the  first  case  is 
calculated  as  3.3  cents,  and  in  the  second  case  as  2.22  cents. — Elek. 
Am.,  May  24,  28. 

REFERENCES. 

Britannia  Steel  Works,  Middlesbrough,  England. — A  well-illus- 
trated description  of  the  large  reconstructed  works.  Electric  driving 
is  used  throughout  the  mill.  Each  melting  furnace  has  its  own  ladle 
and  these  are  most  expeditiously  handled  by  three  powerful  70-ton 
electric  cranes.  The  reheating  furnaces  are  fed  by  an  electrical 
charging  machine,  the  side  elevation,  plan,  etc.,  of  which  are  given  in 
the  article.  The  straightening  machines  are  also  electrically  driven. 
— Eng'mg,  June  12. 

American  High-Pressure  Hydro-Electric  Plants. — Perkins. — A 
short  illustrated  article  with  a  condensed  description  of  the  equip- 
ment, etc.,  of  several  western  installations. — El'ty,  June  17. 

Traction. 

Surface-Contact  System  for  Electric  Traction. — Loewy. — An  illus- 
trated description  of  the  various  contact  systems,  from  a  paper  read 
by  the  author  before  the  Electrochemical  Society  of  Vienna,  with 
discussion.  At  the  conclusion  of  the  paper  the  system  invented  by 
an  Austrian,  Dr.  Hillischer  is  given  in  detail.  The  advantage  of  this 
system  is  said  to  be  in  its  simple  mechanism,  combined  with  the 
security  which  it  affords,  against  the  danger  of  a  contact  remaining 
alive,  after  the  car  has  passed  it.  The  accompanying  illustration 
shows  diagrammatically  the  arrangement,  the  car  being  supposed  to 
pass  in  the  direction  of  the  arrow.  The  system  is  an  electromagnetic 
one.  Two  contact  points,  Tv^  and  K.,,  are  connected  with  the  feed 
cable,  L,  by  means  of  two  levers,  //^  and  H^,  of  cast  iron  with  a 
core  of  cast  steel.  The  contact  shoe,  S,  of  the  car  is  an  electro- 
magnet, and  when  it  touches  the  two  contact  points  they  also  become 
magnetic  and  attract  the  two  levers,  thus  closing  the  circuit.  The 
two  levers  do  not  act  at  the  same  time,  but  one  is  made  heavier  than 
the  other,  so  that  the  heavier  one  is  attracted  last  and  released  first, 
when  the  car  has  passed.  By  this  arrangement  of  two  independent 
interrupters  the  remaining  alive  of  a  contact  is  nearly  excluded,  for 
the  current  is  interrupted,  if  only  one  of  them  is  released.  But  in 
order  to  interrupt  the  circuit  even  if  both  levers  fail  to  fall  off,  an 
earthing  lever,  h.  is  provided,  which  connects  them  to  earth  as  soon 
as  the  car  has  passed.    On  account  of  the  short-circuit  thus  produced. 
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surface-contact  traction  system. 


a  fuse,  b  melts,  whereby  the  contacts  loose  their  current.  This 
earthing  lever  is  very  light,  so  that  it  is  attracted  easily  by  the  contact 
shoe.  By  this  means  the  contacts  are  disconnected  from  earth  before 
they  come  into  contact  with  the  shoe.  This  earthing  lever  also 
renders  stray  currents,  which  pass  from  live  contacts  to  earthed  con- 
tacts, innocuous.  Nearly  all  constructive  parts  of  the  apparatus  are 
arranged  in  the  lid  of  the  contact  pot,  which  can  easily  be  removed 
and  replaced  by  a  new  one,  if  necessary.  In  order  to  avoid  remanent 
magnetism  in  the  contacts,  the  electromagnets  of  consecutive  cars 
are  magnetized  in  opposite  direction. — Zeit.  f.  Elek.,  May  17,  31. 

Electric  Traction  on  Suburban  Railroad. — An  illustrated  descrip- 
tion with  diagrams,  of  the  equipment  of  the  suburban  railroad  be- 
tween Berlin  and  Lichterfelde,  which  has  been  adapted  for  electric 
traction.  The  line  is  run  with  direct  current  at  550  volts,  furnished 
by  a  i,6oo-kw  steam  dynamo.  The  trains  are  composed  of  two  third- 
class  and  one  second-class  motor  car  and  weigh  123  tons.  The  third 
rail  is  supported  by  a  steel  casting,  which  in  its  turn  carries  an  in- 
sulator of  artificial  granite,  on  which  the  rail  rests.  At  road  crossings 
the  third  rail  is  discontinued  and  connection  made  by  cables.  Each 
motor  car  has  two  loo-hp  motors,  so  that  600  hp  are  available  for 


the  whole  train.  After  8  seconds  the  train  reaches  a  velocity  of  4  m 
per  second.  Then  the  motors  are  connected  in  parallel,  whereby 
the  mean  acceleration  is  0.21  m  per  second,  so  that  the  train  reaches 
a  velocity  of  10  m  per  second  in  50  seconds.  The  controlling  takes 
place  by  the  multiple  unit  system,  with  9  relay  circuits  of  small  wires, 
running  through  the  whole  train. — Elec.  Zeit.,  June  11. 

references. 

Electric  Railroad  from  Paris  to  Versailles.— \n  illustrated  popular 
article  describing  this  new  road. — Scien.  Am.  Supp.,  June  6. 

The  Electrical  Equipment  of  the  Mersey  Railway.— A  long  illus- 
trated article  on  this  road,  previously  described  in  the  Digest— Elec. 
Rev.,  June  20. 

Toronto  Street  Railway.— An  illustrated  article,  describing  the 
power  houses  and  equipment. — Can.  Elec.  Neivs,  June. 

Hampshire  Light  Railways.— A  short  illustrated  description  of  a 
new  line  from  Portsmouth  to  Horndean,  a  distance  of  6  miles.  Direct 
current  is  purchased  from  the  Portsmouth  Corporation,  feeding  at 
550  volts,  two  motor-generator  sets,  each  consisting  of  a  four-pole 
continuous-current  shunt  motor,  directly  coupled  to  an  eight-pole, 
three-phase  alternator.  The  output  of  each  alternator  is  250  kw  of 
S.500  volts  with  375  r.p.m.  This  current  is  transmitted  to  a  sub- 
station about  midway  along  the  line,  where  it  is  transformed  again, 
the  details  of  the  machinery  corresponding  with  that  at  the  main 
power  house. — Lend.  Elec,  June  18. 

INSTALIATIONS.  SYSTEMS   AND   APPLIANCES. 

Poplar,  London,  Electricity  Works.— A  long  illustrated  article 
giving  a  detailed  description  of  the  installation  for  the  borough  of 
Poplar  in  the  City  of  London,  England.  The  district  contains  the 
large  docks  and  many  large  works  situated  around  them.  The  cen- 
tral portion  of  the  area  is  fed  directly  from  the  generating  station, 
but  owing  to  the  elongated  shape  of  the  borough,  and  the  large  de- 
mand for  power  in  the  docks  at  its  southern  extremity,  it  has  been 
found  necessary  to  adopt  direct-current,  high-pressure  transmission 
at  1,500  volts,  which  is  lowered  to  460-230  volts  in  a  reducing  house 
near  the  docks.  The  steam  raising  appliances  in  the  station  are  de- 
scribed in  detail.  The  machinery  in  the  generating  plant  consists  of 
two  loo-kw,  four-pole  dynamos,  coupled  to  triple-e.xpansion,  three- 
crank  engines  running  at  550  r.p.m.,  two  20O-kw„  four-pole  dynamos 
coupled  to  engines  of  similar  type,  running  at  380  r.p.m.,  and  two 
500-kw  dynamos  coupled  to  triple-expansion  three-crank  engines  at 
270  r.p.m.  All  the  machines  are  shunt  wound  and  generate  current 
at  440  to  470  volts.  The  ailxiliary  machinery  is  described  in  detail. 
There  are  two  batteries  of  210  cells  each.  Each  battery  has  a  capacity 
of  600  amp.-hours  at  80  amp.  discharge  rate,  and  320  amp.-hours  at 
160  amp.  discharge.  Two  balancer  booster  sets  are  installed,  one  of 
which  consists  of  two  ■  four-pole  balancer  dynamos,  each  rated  at 
115  amp.,  220  to  28s  volts  at  700  r.p.m.,  with  a  four-pole  booster 
coupled  between  them  capable  of  generating  200  amp.  at  o  to  100 
volts;  the  booster  is  used  for  charging  and  regulating  the  storage 
battery.  The  larger  set  consists  of  two  four-pole  balancers,  each 
taking  315  amp.  at  220  to  285  volts,  at  640  r.p.m.,  coupled  together, 
with  a  battery-regulating  booster  of  380  amp.  capacity  at  o  to  100  volts 
coupled  to  one  end  of  the  shaft,  and  a  generator  of  90  amp.,  570 
volts,  coupled  to  the  other  end.  The  last-mentioned  machine  :s 
used  in  connection  with  the  high-pressure  transmission  system  at 
light  loads.  The  generating  station  bus-bars  are  boosted  up  500  volts 
on  either  side,  either  by  steam  or  motor-driven  boosters,  making  the 
pressure  between  the  high-tension  bus-bars  approximately  1,500  \olts. 
High-tension  feeders  from  these  bus-bars  go  to  the  reducer  house 
sub-station  ;  the  current  they  carry  passes  through  the  reducers  and 
is  delivered  on  the  reducer  house  low-tension  bus-bars  at  460  to  520 
volts,  according  to  the  amount  of  regulation  on  the  reducer  fields. 
Each  line  of  reducers  is  composed  of  two  separate  machines  mechan- 
ically coupled,  each  having  a  doubly-w'ound  armature  and  an  auxiliary 
magnet  system,  by  means  of  which  latter  the  low-tension  voltage 
from  the  machines  may  be  varied  over  a  wide  range.  In  the  reducer 
house  are  three  lines  of  reducers,  each  line  having  an  output  of  300 
kw.  There  are  also  two  auxiliary  field  type  balancers,  each  capable 
of  dealing  with  200  amp.  of  unbalanced  current  in  the  middle  wire. 
.-\  diagram  shows  the  high  efficiency  at  light  leads.  The  low  and 
high-tension  sw'itchboards  are  also  described  in  detail,  as  is  also  the 
distributing  system. — Lond.  Elec.  Eng.,  June  19. 

reference. 
Electrical  Installations  in  a  Theatre. — A   description  of  the  elec- 
trical installations   in   the   Prince  Regent  Theatre  in    Munich,   with 
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details  as  to  the  distribution  of  the  currrnt  on  a  laruc  statjc,  (or  ob- 
tuiniiit:  the  scenic  clicct!i.  Current  distribution  takes  place  by  the 
three-wire  system  for  a  x  iio  volts,  3b4  storage  cells  with  a  capacity 
of  855  kw-hours  arc  installed.— Zi/^t.  Kundsihau.  June  15. 

Electro-Physics  and  Maunbtism. 

liuilimutifity  of  Ori{iii,iiy  .Uii/<vi<j/j.  — Sriturr. — The  author  has 
carried  out  a  scries  of  experiments  with  a  view  to  decide  whether 
the  nature  of  the  walls  of  a  vessel  had  any  induence  on  the  rate  of 
discharge  of  a  charged  body  inside  of  it.  The  walls  of  the  vessel 
used  could  be  lined  willi  any  desired  material  by  inserting  a  cylinder 
composed  of  it  through  the  removable  bottom.  The  author  found 
that  there  were  very  marked  diflferences  in  the  rate  of  leak  when 
different  materials  constitute  the  walls  of  the  vessel.  He  finds  the 
following  figures  in  scale  divisions  per  hour:  Tinfoil,  3.3;  another 
sample,  J. 3;  glass  coated  with  phosphoric  acid,  1.3;  silver  chemically 
deposited  on  glass,  1.6;  zinc,  1.2;  lead,  2.2;  copper  (clean)  2.3;  cop- 
per (thoroughly  oxidized),  1.7;  platinum  (various  samples),  2.0, 
2-9.  .19:  aluminum,  1.4.  He  states  that  there  can,  therefore,  be  little 
doubt  that  the  greater  part,  if  not  the  whole  of  the  observed  ioniza- 
tion of  air  is  not  spontaneous  at  all,  but  due  to  Bccqucrel  rays  from 
the  vessel.  It  is  interesting  to  find  that  the  phenomena  of  radio- 
activity, which  have  hitherto  been  regarded  as  rare  and  exceptional, 
are  present  everywhere.  The  rale  of  leak  with  various  pieces  of 
tinfoil  from  the  same  stock  was  always  the  same,  as  nearly  as  the 
experiments  could  show,  but  a  piece  from  another  stock  gave  a  differ- 
ent amount  of  leakage.  The  same  holds  good  for  platinum,  one  speci- 
men tried  being  twice  as  active  as  another.  Ignition  did  not  affect  the 
radioactivity  of  a  given  sample  of  platinum.  The  above-mentioned 
substances  were  then  compared  for  activity  with  uranium  nitrate, 
which  latter  was  found  to  be  3,000  times  greater.  The  author  thinks 
that  it  is  possible  that  this  radioactivity  of  ordinary  materials  may 
be  due  to  traces  of  the  more  active  substances;  which  would  explain 
the  varying  activity  of  different  samples  of  the  same  material.  Only 
an  infinitesimal  proportion  of  radium  would  be  required,  as  it  is  at 
least  100,000  times  more  active  than  uranium,  and  uranium  3,000 
times  more  active  than  the  most  active  common  material  he  experi- 
mented with,  so  that  one  part  of  radium  in  three  hundred  million 
would  suffice  to  account  for  the  observed  effects. — Phil.  Mag.,  June. 

Electrostatic  Deflection  of  Rutherford  Rays. — Des  Coudres. — An 
illustrated  paper,  in  which  the  author  describes  experiments  by  which 
he  succeeded  in  showing  that  the  above  rays  can  be  deflected  by  an 
electrostatic  field.  From  these  experiments  he  deduces  the  velocity 
of  the  rays  as  =  1.65  X  10  to  the  9th  power,  or  about  1/20  the 
velocity  of  light.  He  confirms  Becquerel's  result  for  the  deflection 
in  a  magnetic  field. — Phys.  Zeit.,  June  I. 

Ionization  of  Air  by  Water. — Himstedt. — The  author  found  that 
air,  which  was  furnished  by  an  ordinary  water-jet  pump,  showed  a 
much  higher  conductivity  than  ordinary  room  air.  The  result  was 
not  due  to  its  containing  a  larger  amount  of  water  vapor,  as  it  did 
not  disappear  when  the  air  was  dried  by  conducting  it  through  long 
tubes  filled  with  phosphorus  pentoxide,  or  by  letting  it  stand  over 
phosphorus  pentoxide  and  metallic  sodium.  The  high  conductivity 
could,  however,  be  completely  taken  away,  by  conducting  the  air 
through  a  coil  dipping  into  liquid  air.  If  after  such  an  experiment 
the  coil  was  allowed  to  rise  again  in  temperature  the  high  con- 
ductivity of  the  air  was  re-established.  All  experiments  to  find  a 
radioactive  agent  in  the  substance,  which  had  frozen  out  in  the  coil,  ' 
failed.  When  air  was  forced  under  a  certain  pressure  through  dis- 
tilled water,  rain  water,  hydrant  water  and  solutions  of  sodium 
chloride,  copper  sulphate  and  sulphuric  acid,  the  same  amount  of 
conductivity  was  given  to  it.  No  increase  of  conductivity  could  be 
observed  when  air  was  forced  through  petroleum,  paraffine  oil  or 
benzine. — Phys.  Zeit.,  June  i. 

Crystallisation  in  the  Electric  Field. — Schmidt. — An  article,  illus- 
trated by  a  diagram,  describing  an  experiment  in  which  the  author 
allowed  a  solution  of  sulphur  in  carbon  bisulphide,  to  crystallize  in 
an  electrostatic  field,  maintaining  a  difference  of  potential  of  about 
40.000  volts.  The  surprising  result  was  obtained  that  the  crystals  of 
sulphur  were  obtained  only  at  the  anode,  the  cathode  being  entirely 
free  from  crystals.  The  author  thinks  that  the  phenomenon  can  be 
explained  by  assuming  that  the  crystals  of  sulphur  in  nascent  state 
take  an  electronegative  character,  and  are  therefore  repelled  from 
the  cathode. — Phys.  Zeit.,  June  I. 

The  Volta  Effect. — Simpsox. — The  author  measured  the  difference 
of  potential  between  a  cage  of  galvanized  iron  wire  I  meter  high  and 


wide  and  Yj  in.  Ioiik,  and  various  metals  in  the  form  of  wires,  sheets 
iir  K»"zc,  which  were  suppurtcd  on  a  isolated  support.  The  cage 
and  one  pair  of  quadrants  of  an  electrometer  were  comjectcd  lo  earth, 
while  (he  metal  was  ciiiinccled  with  the  other  pair  of  i|uadrantH.  The 
<lillerciicc  thus  found  was  negative  for  sodium  and  for  an  alloy  of 
magnesium-aluminum  (magnalium),  and  positive  for  the  other  metals 
investigated.  The  results  were:  Copper,  -|-  0.7;  iron,  (-  0.40,  tin, 
-\-  o.js;  lead,  |  0.23;  magnalium,  —  0.28,  and  sodium,  —  0.70  volts. 
These  numbers  agree  very  well  with  the  Volta  difference  of  potential 
between  these  metals  and  the  zinc,  the  cage  acting  as  the  zinc  elec- 
trode.— Phys.  Zeit.,  June  i. 

Units,  Mhasuhements  and  Instruments. 

The  Giorgi  System  of  Units. — Emde. — A  long  description  of  this 
system  preceded  by  introductory  remarks  and  including  a  large  table 
of  comparisons  of  various  systems.  The  system  was  described  by 
Ciiorgi  in  L'EletlricisIa,  January,  February  and  November,  1902.  It 
ajjpears  to  consist  chielly  in  using  the  weber  and  kilogram  in  place 
of  the  centimeter  and  the  gram,  as  the  fundamental  units,  and  in 
shifting  the  troublesome  factor  4V  by  taking  it  out  of  the  value  of 
the  magnetomotive  force,  magnetic  induction  and  what  he  calls  the 
electromagnetic  conversion  factor,  and  placing  it  into  the  value  of 
the  permeability,  thereby  eliminating  it  from  the  more  important 
relations  between  various  units,  and  making  it  possible  to  measure 
with  nearly  every  unit  both  an  electrical  and  a  magnetic  unit,  thus 
reducing  the  number  of  units  to  nearly  one-half.  It  is  claimed  to 
give  a  "rational"  and  consistent  system  involving  scarcely  perceptible 
changes ;  also  that  it  brings  into  better  record  the  systems  of  meas- 
urements of  the  mechanical  and  the  electrical  engineer  and  requires 
no  international  agreement  for  its  adoption ;  it  is  also  thought  to 
facilitate  instruction.  The  electrical  units  remain  the  same  and  the 
ampere-turn  becomes  the  unit  of  magnetomotive  force. — Zeits.  f. 
Elek.,  June  7. 

Telegraphy,  Telephony  and  Signals. 

Wave  Telegraphy  to  and  from  Moving  Trains. — Schmidt. — The 
conclusion  of  the  article  previously  noted  in  the  Digest.  The  present 
installment  contains  an  account  of  the  experiments  carried  out  under 
the  supervision  of  the  German  Government  on  the  Berlin-Zossen  mil- 
itary road.  Waves  of  200  m.  length  were  used  and  the  conductor 
on  the  train  consisted  of  a  wire,  strung  on  insulators  along  the  upper 
edge  of  the  cars.  The  waves  traveled  along  wires  on  the  telegraph 
poles.  It  was  found  that  satisfactory  communication  with  the  station 
could  be  had  for  20  km,  10  km  before  and  behind  the  station.  It 
w-as  also  found  that  although  the  wires  were  carried  on  the  telegraph 
poles,  that  neither  the  telegraph  nor  the  railroad  signal  service  was 
affected  in  any  way  by  the  waves  and  the  telephone  only  to  a  slight 
degree.  A  slight  crackling  noise  is  heard  in  the  telephone,  but  it  is 
not  strong  enough  to  interfere  with  communication.  The  wave 
telegraphy,  however,  was  strongly  disturbed  by  the  telegraph  service, 
because  the  small  sparks  which  appear  at  the  telegraph  instruments 
gave  rise  to  rapid  electrical  oscillations,  which  traveled  along  the 
conductor  and  influenced  the  coherer.  This  disturbance  was  finally 
overcome  by  suppressing  the  sparks  by  connecting  polarization  cells 
or  inductionless  resistances  in  parallel  to  the  telegraph  keys. — Elek. 
Ans.,  June  18. 

Electrical  Syntony  and  Wireless  Telegraphy. — Maskelyne.— A  dis- 
cussion of  the  manner  in  which  the  author  succeeded  in  interfering 
with  Prof.  Fleming's  recent  lecture  experiments  on  syntonic  electric 
wave  telegraphy  with  the  Marconi  system  before  the  Royal  Institu- 
tion. It  was  done  to  test  the  Marconi  people's  claim  of  having  per- 
fected the  tuning  devices  and  to  see  whether  any  interference  was 
possible  with  an  ordinary  lo-inch  induction  coil,  fitted  with  a  mercury 
jet  interrupter,  running  at  2%  amp.  primary  current.  No  attempt  was 
made,  according  to  the  author,  at  tuning  the  receiver.  This  inter- 
ference drew-  forth  an  angry  letter  from  Fleming  in  the  Times  of 
June  II,  to  which  Maskelyne  replied  as  the  author  of  the  interference, 
giving  his  motives  for  doing  so  and  repudiating  the  charge  of  "scien- 
tific hooliganism,"  made  in  Fleming's  letter.  Then  followed  another 
letter  of  Fleming,  which  was  in  turn  followed  by  another  one  from 
Maskelyne  calling  attention  to  several  contradictions  in  Fleming's 
lectures.  These  letters  are  reprinted  after  the  article  under  con- 
sideration. The  subject  is  attracting  considerable  attention  in  Eng- 
land, being  made  the  subject  matter  of  editorials  in  the  Lond.  Elec. 
Eng.,  Lond.  Elec.  Times,  and  Lond.  Elec.  Rev.,  the  editors  being  in- 
clined to  take  Maskelyne's  part.  The  Lond.  Elec.  Rev.  goes  so  far 
as  to  remind  Fleming  that  in  his  dual  capacity  of  savant  at  a  learned 
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institution  and  expert  to  a  commercial  undertaking,  the  public  have 
nothing  but  courtesy  and  respect  to  offer  to  the  one,  while  they  have 
searching  criticism  and  still  more  searching  experiment  to  oppose  to 
the  statements  of  the  other. — Lond.  Elec,  June  18. 

Miscellaneous. 

Danger  to  firemen  fruin  Water  Throian  /Igainst  Wires  Carrying 
High-Potential  Currents. — Heincke. — A  description  of  experiments 
made  to  ascertain  whether  there  is  any  danger  and  if  so  how  much, 
of  firemen  being  exposed  to  shocks  by  the  stream  of  water  whicli 
is  thrown  from  the  hose,  striking  against  a  live  wire.  The  author 
experimented  with  ordinary  hydrant  water,  which  in  his  case  was  not 
a  very  good  conductor,  and  also  with  water  to  which  was  added  0.3 
per  cent,  of  soda.to  make  it  conduct  better.  The  copper  nozzle  of  the 
hose  was  very  well  insulated  from  earth  and  the  potential  of  the 
stream  of  water  against  the  earth  was  measured  with  precision 
voltmeters.  From  these  potentials  he  calculated  the  current  strength, 
based  upon  the  resistance  of  the  human  body  of  15,000  ohms,  as  ascer- 
tained by  Prof.  Weber  in  Zurich.  Experiments  were  conducted  with 
triphase  current  of  6,000  volts  and  125  volts,  and  direct  current  of 
240  volts  and  550  volts  with  both  kinds  of  water  mentioned  above. 
Detailed  tables  of  the  results  are  given.  The  experiments  with  tri- 
phase current  were  conducted  with  star  connection,  6,000  volts  be- 
tween two  lines,  the  neutral  wire  being  earthed.  The  places  where 
the  stream  of  water  struck  the  wires  they  had  been  previously  bared. 
It  was  shown  that  with  ordinary  water  a  length  of  the  stream  of  300 
mm  is  sufficient  to  render  the  effects  of  the  electric  current  on  the 
body  harmless,  while  with  0.05  per  cent,  soda  in  the  water  the  mini- 
mum length  is  1,000  mm.  It  is  to  be  remarked,  however,  that  dis- 
agreeable sensations  still  show  themselves  in  the  body  of  the  person 
under  consideration.  With  the  experiments  of  3  X  125  volts  alter- 
nating current,  a  dangerous  potential  was  not  reached,  as  was  the 
case  also  with  240  volts  direct  current.  With  550  volts  direct  current 
and  pure  hydrant  water  a  dangerous  potential  was  also  not  obtained, 
but  with  the  good  conducting  water  it  showed  itself  at  a  distance  of 
80  mm.  It  is  shown  by  these  tables  that  the  danger  resulting  from 
the  playing  of  water  on  current  conducting  wires  is  not  by  far  as 
great  as  had  previously  been  thought  and  feared,  especially  if  it  is 
considered,  that  perhaps  only  in  the  rarest  cases  have  wires  which 
carry  a  potential  of  3  X  6,000  volts  will  come  into  consideration. — 
Elek.  Zeit.,  June  18. 


It  is  not  clear  whether  llicse  statistics  cover  all  the  educational  in- 
stitutions of  any  importance,  or  whether  they  are  picked  colleges,  but 
the  evidence  seems  to  be  that  all  have  been  consulted. 


New  Books. 


Proceedings  of  the  Tenth  Annual  Meeting  of  the  Society  for 
THE  Promotion  of  Engineering  Education.  New  York :  Engi- 
neering News  Publishing  Co.  300  pages  Price  to  members, 
$1.50;  to  libraries,  $2.00;  to  others,  $2.50. 

This  is  a  well-edited  volume  nicely  bound  in  sky-blue.  It  com- 
mences with  lists  of  officers,  to  the  number  of  twenty-five,  and  mem- 
bers to  the  number  of  278,  by  one  method  of  reckoning  and  of  275 
by  another.  The  constitution  then  follows  and  is  succeeded  by  the 
Proceedings. 

The  proceedings  embody  a  presidential  address,  and  thirteen  papers 
on  educational  topics,  with  discussions.  The  papers  are  very  inter- 
esting and  of  a  high  standard.  The  discussions  are  also  clear  and 
well-worded,  with  special  interest,  as  revealing  the  diversity  of 
opinion  which  exists  and  perhaps  always  will  exist  on  such  questions. 

At  the  end  of  the  book,  before  the  index,  are  five  important  statis- 
tical tables  containing  engineering  educational  data  derived  from 
118  colleges  or  technical  institutions,  nearly  all  on  the  North  Ameri- 
can continent. 

These  tables  will  bear  much  study  and  pressure  for  the  extraction 
of  useful  material. 

They  show,  among  other  things,  that  the  number  of  enrollments 
of  students  in  engineering  courses  in  the  United  States  is  16,433, 
with  IS  females,  or  one  female  per  thousand  enrollments.  The 
number  of  academic  or  non-engineering  enrollments  in  the  same  in- 
stitutions is  18,830,  of  which  12,457  are  males  and  6,373  (33-8  per 
cent.)  females.  Consequently  the  tables  show  that  taking  the  returns 
of  these  118  institutions,  there  are  nearly  as  many  engineering  stu- 
dents as  non-engineering  students,  and  restricting  consideration  to 
males,  there  are  132  engineering  students  to  100  non-engineering 
students.  The  proportion  varies  greatly  in  different  institutions, 
some  of  the  technological  colleges  having  no  academic  or  non-engi- 
neering enrollments,  while  others  have  very  few  engineering  students. 


Directory  of  Electrical  Societies,  Etc. 


Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

International  Association  of  Municipal  Electricians.  Sec- 
retary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting  Atlantic 
City,  N.  J.,  September  2,  3  and  4,  1903. 

National  Electrical  Contractors'  Association  of  the  United 
States.    Annual  Convention,  Detroit,  Mich.,  July  14,  15  and  16. 

American  Street  Rail  ay  Association.  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago.  Next  meething,  Saratoga 
Springs,  N.  Y.,  September  2,  3  and  4,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 


Window  Reflector. 


The  window  reflector  shown  in  the  illustration  herewith,  made 
by  Mr.  Nelson  Weeks,  217  William  Street,  New^  York,  departs  from 
conventional  lines  in  one  respect,  which  is  claimed  to  be  an  im- 
portant improvement.  It  is  a  well-known  fact  that  the  method  of 
illuminating  a  show  window  from  the  top  is  the  most  desirable 
method  on  account  of  the  direct  illumination  that  is  given,  and  the 
fact  that  the  lights  do  not  interfere  in  the  slightest  with  the  view  of 
the  window  decorations  or  articles  shown.  In  the  Weeks  reflector, 
the  lamps  instead  of  being  laid  lengthwise  throughout  the  entire 
width  of  the  reflector,  project  at  a  slight  angle  from  it.  The  illu- 
minating effect  is  equal  to  the  case  where  the  lamps  are  laid  in  the 


WINDOW  reflector. 

other  direction,  hut  by  thus  tipping  or  planting  the  lamps  it  is 
possible  to  add  other  lamp  bases  under  the  projecting  face  of  the 
lamp,  so  that  more  lamps  can  be  installed  in  this  type  of  reflector,  in 
a  given  length  than  other  reflectors  of  the  same  dimensions.  It  is 
stated  that  this  has  been  found  to  work  so  satisfactorily  that  one  of 
the  large  construction  companies  of  New  York  after  making  ex- 
haustive tests  of  this  kind  of  window  reflector  with  others,  selected 
the  former  for  use  in  large  department  store  work. 


Pusfi-Button  Telephone. 


The  accompanying  cuts  illustrate  a  type  of  push  button  telephone 
being  placed  on  the  market  by  the  De  Veau  Telephone  Manufac- 
turing Company.  27  Rose  Street,  New  York.  As  will  be  seen,  it 
resembles  the  ordinary  push  button,  and  can  be  used  as  such,  but  is 
yet  a  complete  telephone  instrument  and  may  be  used  for  intercom- 
municating, switchboard  or  straight  line  W'ork.  The  instruments  are 
equipped  with  double-pole  receiver  and  long-distance  transmitter. 
All  springs  are  of  phosphor-bronze,  have  a  long  leverage  and  are  not 
turned  at  short  angles,  and  thus  are  not  weakened  and  apt  to  break. 
The  base  of  the  instrument  is  of  composition  and  the  metal  parts  may 
be  finished  to  match  the  hardware. 

The  dimensions  of  the  wall  set  are:    Diameter,  3^  in.,  and  depth,  2 
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in.     'I  In-  M/1-  Ml   till-   iMlcnnniinunicaimn  l)li>ik   iisnl   wiili   ilic   wall 
set  in:     Diniiirtcr,  s'i  in.,  "ml  <l«l>ili,  i'j  "" 

Wiuri-  ilrclrii-  lull  or  anniiiuialor  wires  arc  in  nsc  llic  piisli 
button  lcU-i>lu>ni-  can  l>i-  conniilid  up  in  a  few  minutes,  u>niK  the 
present  .-iyMcni  of  wiring,  batteries,  etc.  The  watch  case  receiver  is 
of  ahnniinnn,  niakinn  it  liKht  ami  attrarlivc.  The  pusli  hnltun  is  of 
hard  rulihcr. 

Fig.  3  shows  the  telephone  with  the  addition  of  an  interconnnuni 
eating  plug  block      The  plug  sets  into  a  metal  head,  thereby  insuring 
H  perfict  contact  at   all  times      In  telephones  where  the  plug  is  in- 


I.arKc  IiicaiiiJcscciii   Lamps. 


The  I'"lrclric  .\ppliancc  Company,  of  (.'liicagu,  is  introduciiiK  the 
/enilli  incandcctiit  lamp.  This  lamp  is  an  intermediate  between 
the  arc  lamp  -11111  the  incandescent  lamp,  yet  retains  the  simplicity 
of  the  incaniUseent  lamp.  It  is  made  in  two  sizes— 25  and  SScp, 
at  two  efliciencies,  1.9  and  2.18  watts. 

Tliis  new  type  of  incandescent  lamp  gives  a  particularly  brilliant, 
yet  soft  white  light,  which  is  evenly  distributed  beneath  the  lamp. 
The  range  of  voltage  of  this  lamp  is  from  90  to  250,  an<l  it  is  fur- 


Fics.  I,  2  ANu  3. — Push  Button  Telephone. 


serted  between  a  metal  ring  and  button,  if  the  wood  at  any  lime  on 
which  these  parts  are  mounted  becomes  damp  or  warped  it  changes 
the  position  of  the  ring  and  button,  causing  the  plug  to  catch  in  the 
wood,  thus  failing  to  make  connections.  With  the  all-metal  head 
this  is  impossible.  The  plug  is  luld  by  a  chain,  which  carries  no 
current  whatever,  being  merely  attached  to  the  plug  so  that  it  will  not 
get  lost.  The  i)lug  can  be  left  in  any  jack  and  any  station  called, 
which  makes  the  instrument  almost  automatic,  inasmuch  as  it  is  not 
necessary  to  return  to  the  home  station  to  receive  a  call.     With  this 


ni,.^hed  regularly  in  Edison  bases,  but  can  be  furnished  also  with 
Thonison-Iioublon  base.  The  fact  that  it  can  be  used  on  either  al- 
ternating or  direct  current  and  requires  no  attention  during  life, 
renders  it  a  desirable  addition  to  forms  of  lighting.  A  simple  collar 
adapted  for  use  on  any  style  of  fixture,  or  it  is  furnished  complete 
with  ceiling  stem,  as  illustrated. 


Jump  Spark  Plug. 

The  accompanying  illustiatiun  ^hows  a  jump  spark  plug  manu- 
factured by  the  Hydra  Battery  Company,  of  New  York.  This  type 
of  plug  has  been  manufactured  in  France  at  the  factory  of  the 
French  Hydra  Company  for  some  time  and  has  been  adopted  by 
some  of  the  roost  noted  automobile  manufacturers  in  Europe,  many 
thousands  being  in  use.  The  American  company  has  imported  and 
sold  many  of  these  plugs  in  this  country,  and  the  success  met  with 
and  the  increasing  demands  for  a  good  plug  have  led  to  the  erection 
of  a  factory  in  New  York,  at  70  and  72  Reade  Street. 

The  plug  is  constructed  in  one  solid  body,  thus  avoiding  loose 
joints.     The  insulation  is  the  best  grade  of  imported  mica  washers. 


I'lGS. 


I,  2  AND  3.— DIFFERENT  FORMS  OF  HIGH  CANDLE-POWER   IXl  A^DE^CENT   LAMP. 


JUMP  SPARK  PLUG. 


tvpe  of  telephone,  together  with  a  12-station  outfit,  six  pairs  can  be  The  platinum  points  are  extra  heavy,  and  the  use  01  a  brass  head, 
talking  at  one  lime  without  interference.  Each  instrument  is  equipped  prevent  rust  in  the  cylinder  head.  The  plugs  are  manufactured  either 
with  a  plug  board,  making  the  entire  system  intercommunicating.  with  the  standard  American  or  metric  threads. 


July  ir,  1903. 
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High  Tension  Cross-Arm  and  Insulator. 


In  Fig.  I  is  shown  a  type  of  pole  cross  arm  which  the  well-known 
French  firm,  E.  H.  Cadiot  &  Cie.  have  applied  to  several  important 
transmission  lines.    It  will  be  seen  that  the  cross  arm  is  of  metal-iron 


FIG.  2. —  HIGH-TENSION   INSULATOR. 


or  steel,  and  that  the  insulator  pin  is  secured  in  a  sleeve  which  latter 
is  then  clamped  into  the  end  of  the  arm.  The  advantages  claimed  for 
this  system  is  ease  in  mounting  and  in  replacing  a  broken  or  defective 
insulator,  the  additional  insulation  secured  by  the  use  of  the  sleeve 


i©i ! !  i  ® 
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Fig.  2  illustrates  a  type  of  high-tension  insulator  which  has  been 
applied  by  the  same  firm  to  a  number  of  transmission  lines,  and 
known  as  the  'Cloche  Mehun"  insulator.  In  some  tests  the  leakage 
at  38,500  volts  was  only  .4  milliamperc  per  insulator.  When  sub- 
mitted for  30  minutes  to  a  voltage  increasing  progressively  from 
6,500  to  40,500  volts  at  a  frequency  of  42  periods,  the  insulator  being 
plunged  in  acidulated  water,  only  one  broke  of  a  large  number  sub- 
mitted to  the  test. 


Porcelain  Letter  Electric  Signs. 


An  interesting  departure  in  the  production  of  electric  lighting 
signs  is  shown  in  the  accompanying  illustrations,  which  portray  the 
devices  of  the  Colonial  Sign  Company,  Akron,  Ohio,  which  is  now 
putting  on  the  market  porcelain  letters  for  such  work. 

These  letters  are  made  of  a  perfectly  vitreoi-s  china  with  a  beau- 


FK;.     I. PORCEL.MN     LETTER. 

tiful  non-crazing  glaze,  in  three  standard  sizes  of  letters,  12  in., 
16  in.  and  22  in.  Upon  removal  to  its  new  factory,  the  company 
will  be  able  to  make  any  size  letter  up  to  10  ft.  high,  and  will  also 
be  equipped  to  manufacture  illuminated  porcelain  specialties  such 
as  trade  marks,  etc. 

Porcelain  will   appeal   to   the  practical   man   at  once  as   being  an 


FIG.    I. — POLE  CROSS  ARM. 


FIG. 


-SECTIONAL  VIEW   OF   A    LETTER. 


as  compared  with  the  usual  metal  cross  arm  system,  and  the  less 
area  of  contact  with  the  pole,  and  the  greater  structural  strength  of 
the  arrangement.  Among  the  recent  installations  of  this  type  of  cross 
arm  is  that  on  the  lines  of  the  15,000-volt  Fuilla  transmission  plant  in 
the  south  of  France  (Pyrenees  Orientales). 


ideal  material  for  this  class  of  work.  It  is  not  affected  by  heat, 
moisture,  electricity  or  decay.  Once  installed,  the  sign,  except  for 
the  renewal  of  lamps,  should  last  a  lifetime  without  further  atten- 
tion. The  letters  are  shaded  in  any  color  desired,  but  thus  far  the 
demand  has  been  for  a  white-faced  letter  with  gold  shading.     The 
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colors  iirc  LuriU'd  km  tlir  dim.:  ami  arc  |icrin;uirnl.  'I'lic  Icitcr  and 
sockets  nrc  coin|H)!iril  of  one  iiit(-|{rul  piece  u(  |>orccluiii,  and  llu-rc  in 
no  wood  or  other  conibusiililc  material  in  close  contact  wiili  tlic 
lamp  or  the  wiiiiiK 

Owinn  <"  tl'c  sliapr  ol  the  concave  face  of  the  letter,  the  company 
is  able  to  use  fewer  and  lower  candle-power  lamps,  pr'uluciiin  a 
great    saving   in   opcratiiiK   e.vpcnsc,   also   a    brJKht,    sharply   defmcd 


FIG.  3. — INTERIOR  CONSTRUCTION  OF  SIGN. 

letter  which  can  be  read  from  a  great  distance,  and  at  a  very  acute 
angle  without  bhirring. 

The  Colonial  Sign  Company  is  building  and  will  shortly  move 
into  a  new  factory  in  South  Akron  160  x  140  in  size.  This  will 
enable  it  to  handle  a  rapidly  increasing  business.  The  officers  of  the 
concern,  some  of  whom  are  well  known  in  the  electrical  field,  are: 
H.  B.  Camp,  president ;  G.  P.  Good,  vice-president ;  C.  R.  Quinn, 
secretary ;  J.  E.  Good,  treasurer,  and  G.  D.  Chapman,  general  man- 
ager. 


Mechanical  and  Electrical   Equipment  of  a  Cotton  Mill. 


The  mechanical  and  electrical  equipment  of  the  cotton  mills  of 
the  Davis  Mill  Company,  at  Fall  River,  Mass.,  is  in  many  ways  ex- 
ceptionally up-to-date,  including  a  fan-and-heater  system  of  heating 
and  ventilation,  induced  draft  in  place  of  a  chimney  and  electrical 
motor-drive  throughout.  To  provide  flexibility  in  the  boiler  plant 
and  insure  against  shut-down,  the  induced-draft  plant  has  been  in- 
stalled in  duplicate.  Two  seven-foot  blast  wheels,  running  in  three- 
quarter,  steel-plate  housings,  are  driven  by  center-crank,  horizontal 
engines.  The  fan  wheels  are  overhung  in  the  housings  and  are 
furnished  with  special  wide,  water-cooled  bearings.  The  engines 
themselves  are  provided  with  extended  shafts  upon  which  a  pulley 
is  mounted  between  each  fan  bearing  the  respective  engines.  These 
pulleys  are  in  reality  the  ilanges  of  the  couplings  of  the  two  parts 
of  the  shafts,  the  belts  running  directly  on  the  flanges.  They  are 
used  for  driving  the  economizer  scrapers. 

The  air  connection  between  the  fans  contains  a  flat  swinging  dam- 
per, which  is  so  arranged  that  either  fan  can  be  shut  ofT  and  the 
other  run  separately  if  desired.  The  outlet  connections  are  likewise 
provided  with  dampers  and  the  operating  attachments  are  so  placed 
that  both  can  be  changed  at  once  by  hand.  The  engines  receive  steam 
at  80  pounds  and  are  furnished  with  a  balanced  valve,  which  can  be 
used  in  connection  with  a  damper  regulator. 

The  heating  plant  of  the  Davis  Mills  is  a  duplicate  of  that  in- 
stalled at  the  Arkwright  Mills  some  years  ago.  It  consists  of  a 
large  exhaust  wheel  drawing  air  through  a  steam  pipe  heater.  The 
fan  wheel  is  provided  with  one  tight  and  two  loose  pulleys  and  the 
engine  has  an  extra  wide,  flat-face,  fly-wheel  for  shifting  the  belt.  A 
second  belt  connects  the  fan  pulleys  with  the  line  shafting  of  the 
mill.  This  arrangement  makes  it  possible  in  the  summer  time  to 
run  the  fan  from  the  line  shaft,  thus  taking  advantage  of  the  economy 
of  the  large  mill  engine,  while  in  the  winter  when  the  exhaust  of 


the  fan  cnRinc  cm  be  utili/id  m  the  luatcr,  or  at  niKhl  when  the 
large  euKmc  is  not  rtiiming,  the  fan  is  driven  by  the  fan  engine. 

The  heater  i«  built  up  of  i-in.  pipe  erected  on  cast-iron  sections 
which  rest  at  one  end  on  ball  beariiiKs  to  allow  for  expansion  and 
contraction.  It  is  so  arrangrd  that  the  exhaust  steam  from  the 
ciiKine  can  be  used  entirely  in  one  Kfiip  of  sections,  makiiiK  it  pos- 
sible to  C(jndense  all  the  exhaust  before  it  is  necessary  to  use  any 
direct  steam,  which  is  added  at  a  reduced  pressure  when  necessary. 
The  outfit  also  includes  a  Kendall  receiving  Link,  with  a  watcr- 
gau({c  and  a  safely  valve,  and  a  duplex  WortliiiiKlon  steam  pump. 
The  heating  appar.itiis  will  luat  the  mill  to  70"  l-".  when  lli<-  tem- 
perature outdoors  is  zero. 

The  electrical  e(iuipmcnt  consists  of  two  belted  direct-current  gen- 
erators, one  of  50  kw  anil  one  of  75  kw,  operating  at  125  volts,  no 
load  and  compound-wound.  These  generators  supply  current  for 
lighting  and  for  a  27-hp  motor  and  one  of  43  hp.  The  oiling  devices 
of  the  niolors  are  so  arranged  that  they  can  be  hung  from  the  ceiling. 
The  above  apparatus  has  been  furnished  by  the  H.  I*".  Slurtevant  Co., 
of  Boston,  who  also  designed  and  constructed  the  heating  and  ven- 
tilating and  mechanical  draft  plants. 


Electrically  Driven  Plate  Planer. 


The  illustr;itioii  lierewilh  shows  a  32-fl,  heavy  plate  planer  built 
by  Messrs.  I  lilies  &  Jones,  of  Wilmington,  Del.,  and  recently  in- 
stalled in  the  United  Slates  Navy  Yard  at  Charlestown,  Mass. 
Direct-connected  to  the  main  driving  screw  of  the  planer,  through 
gearing  and  magnetic  clutches,  is  a  50-hp  Westiiighouse,  multipolar 


ELECTRICALLY-DRIVEN    PLANER. 

motor  of  220  volts  and  running  at  slow  speed,  which  furnishes  ample 
power  to  enable  the  machine  to  plane  two-inch  armor  plate,  taking 
a  heavy  chip.  A  thorough  test  proved  the  machine  to  be  a  powerful 
tool  in  every  respect. 

The  saddle  of  the  planer  is  designed  to  carry  two  tools,  one  cutting 
in  each  direction,  also  a  third  tool  for  vejtical  feed,  the  saddle  and 
tool  holder  being  shifted  automatically  at  any  point  desired. 


New  Cable   Bracket   Frame. 
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In  the  accompanying  illustration  is  shown  the  Gest 
bracket  frame  being  placed  upon  the  market  by  G.  M. 
Gest,  of  Cincinnati  and  New  York.  The  frame  is 
made  of  angle  iron  heavily  galvanized.  It  is  sup 
ported  at  top  and  bottom  with  anchors  which  with 
the  frame  itself  are  built  in  the  wall,  the  face  of  the 
frame  being  flush  with  the  wall,  thereby  taking  up  no 
room  in  the  manhole. 

The  cable  bracket,  of  galvanized  cast  iron,  is  se- 
cured to  the  frame  by  means  of  a  galvanized  T-head 
bolt  with  a  special  nut  so  designed  that  the  bracket 
is  removed  by  being  lifted  straight  up.  By  means  of 
this  nut  the  bracket  can  be  adjusted  to  any  angle  and 
as  the  slot  in  the  frame  is  unobstructed  from  top  to 
bottom  the  bracket  can  be  adjusted  to  any  height 
desired. 

The  frames  are  made  in  the  following  lengths : 
i2-in.,  24-in.,  30-in.,  36-in.,  42-in.,  and  the  brackets 
are  made  in  three  sizes — single,  double  and  triple. 
Longer  frames  than  the  above  are  made  to  special 
order.  The  brackets  and  bolts  are  removable  at  any 
time  and  very  little  time  is  required  to  change  from 
a  single  bracket  to  a  double  or  triple  type.  All  parts 
being  heavily  galvanized,  they  will  last  as  long  as  the 
conduit  svstem  itself. 


NEWS  OF  THE  WEEK. 


Financial  Intelligence, 

THE  WEEK  IN  WALL  STREET.— Money  closed  quiet  and  was 
offered  with  considerable  freedom,  the  rates  being  4;/^  per  cent,  for 
30  to  90  days,  and  4'4  to  4^  per  cent,  for  four  to  six  months'  time. 
The  stock  market  was  dull,  and  showed  a  tendency  toward  lower 
prices  at  the  end  of  the  week.  The  public  participated  in  the  market 
very  slightly.  The  labor  situation  is  still  deemed  an  uncertain  ele- 
ment, although  no  change  or  improvement  has  taken  place  in  that 
respect  during  the  week.  Neither  is  there  any  material  alteration  in 
the  position  of  the  iron  industries.  United  States  Steel  securities 
showed  considerable  strength  without  any  advance  in  their  prices. 
Li  the  industrial  group  one  of  the  few  important  movements  was  in 
Brooklyn  Rapid  Transit,  which  was  very  strong,  and  rose  to  5954 
on  buying,  this  being  accompanied  by  confident  reports  from  inside 
sources  about  the  large  traffic  and  earnings  of  the  system.  Outside 
support  was  lacking,  however,  and  the  stock  receded  later  in  the 
week.  This  stock  closed  at  58,  thus  gaining  2  points  net  over  the  quo- 
tations of  the  previous  week.  Metropolitan  Street  Railway  showed 
a  little  more  firmness  and  made  a  net  gain  of  i  point,  closing  at  123 
after  having  touched  I22j4.  In  the  electric  list  General  Electric 
closed  at  179,  the  range  of  prices  being  between  178  and  180.  One 
thousand  two  hundred  and  twenty-five  shares  of  this  stock  changed 
hands  during  the  week.  Westinghouse  closed  at  190,  which  was  the 
ruling  figure  throughout  the  week,  and  Western  Union  Telegraph 
closed  at  85^,  being  a  net  gain  of  %  of  a  point.  American  Tele- 
phone and  Telegraph  rights  closed  at  6% — %  of  a  point  higher  for 
the  week.  Amalgamated  Copper  was  largely  manipulated  but  showed 
a  tendency  to  sell  off  in  sympathy  with  adverse  reports  about  the  con- 
dition of  the  copper  market.  Following  are  the  closing  quotations 
of  July  7 : 


NEW  YORK. 


June  30.  .July  7 

American  Tel.  &  Cable 80  80 

American  Tel.  &  Tel IM  131 

American  Diet.  Tel 30  30 

Brooklyn  Rapid  Transit  .. .  57H  BIH 

Commercial  Cable 162 

Electric  Boat     17  17 

Electric  Boat  pfd 40  40 

Electric  Lead  Reduction. .  .  1  1 

Electric  Vehicle 6!^  IH 

Electric  Vehicle  pfd 13  13H 


June  30.  July  7 

Ueneral  Electric 179 

Hudson  River  Tel 

Metropolitan  St.  By I23ii      122H 

N.  E.  Elec.  Veh.  Trns 

N.  Y.&N.  J.  Tel 112 

N.Y.E.V.T.Co S'i         5H 

Tel.  &  Tel.  Co.  Am 

Western  Union  Tel 85 

Westinghouse  com 190 

Westinghouse  pfd 190 


BOSTON. 


June  30.  July  7 

American  Tel.  &  Tel    154  H       132 

Cumberland  Telephone 

Edison  Elec.  Ilium 

General  Electric 

Western  Tel.  &  Tel 12  13 


June  30. 
Western  Tel.  &  Tel.  pfd. . . .      90 

Mexican  Telephone IH 

New  England  Telephone  . . .  12.i!4 

Westinghouse 8:1 

Westinghouse  pfd 93 


July  7 
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PHILADELPHIA. 


June  30.  July  7 

American  Railways 45 

Elec.  Storage  Battery  .  ...  HO 
Eleo.  Storage  Battery  pfd.  dO 
Elec.  Co.  of  America 8H 


60 

CHICAGO. 
June 30.  July  7 


June  30.  July  7 

Phila.  Traction. .    9.5i)i         95M 

Phila.  Electric  0!*  «H 

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


June  30.  July 


93 


National  Carbon  pfd. . 
Northwest  Elev.  com. 

Union  Traction  3H 

Union  Traction  pfd 30 


93 


4 
30 


Central  Duion  Tel    . 

Oliicaeo  Edison 150 

Chicago  City  Ey 190  190 

Chicago  Tel.  Co l'J5 

National  Carbon 22  23 

•Asked. 

CONSOLIDATION  IN  ST.  LOUIS.— With  the  passing  of  the 
Missouri-Edison  Electric  Company  into  the  hands  of  the  North 
American  Company  of  New  York,  a  plan  is  reported  for  the  con- 
solidation of  all  the  electric-power  companies  with  the  street  railways 
of  St.  Louis,  into  one  gigantic  corporation,  with  a  capital  of  $141,000,- 
000.  For  the  re-organized  M'ssouri-Edison  Company  William  F. 
Nolker,  a  director  in  the  Missouri  Valley  Trust  Company,  was 
elected  president,  and  August  (Jehner,  also  a  director  in  that  insti- 
tution, was  made  vice-president.  The  new  directors  are  Charles  H. 
Huttig,  H.  C.  Stifel,  C.  Marquard  Firster,  E.  H.  Benoist,  Philip 
Stock,  Henry  Semple  Ames,  William  D.  Orthwein  and  Messrs. 
Gehner  and  Nolker.  The  reorganization  is  a  temporary  one,  it  be- 
ing the  intention  of  the  new  owners  of  the  property  to  consolidate 
with  the  Union  Electric  Light  and  Power  Company.  A  special 
stockholders'  meeting  of  the  Missouri-lulison  will  he  advertised 
without  delay,  so  the  consolidation  can  be  effected  not  later  than 
September.  J.  Pierpont  Morgan,  who  dominates  the  North  Americ.in 
Company,  is  said  to  be  the  moving  spirit  in  the  proposed  con.solida- 
tion.  That  company  recently  purchased  the  Laclede  Gas  Light  Com- 
pany, and  it  owns  the  controlling  interest  in  the  Union  Electric  Light 
and  Power  Company.  The  Union  Electric  Light  and  Power  Com- 
pany has  in  course  of  erection  a  $6,000,000  plant,  located  at  the  foot 


of  Biddle  Street.  This  plant  will  have  a  capacity  of  25,000  kw,  and 
will,  when  completed,  be  one  of  the  largest  electric  power  plants  in 
America.  The  company  has  a  contract  with  the  World's  Fair  Com- 
pany to  furnish  light  and  power  during  the  Exposition  period.  The 
contract  is  for  not  less  than  7,500  kw,  to  be  supplied  at  a  minimum 
cost  of  $338,976.  The  power  for  this  contract  will  be  supplied  by  the 
new  plant.  At  the  close  of  the  Exposition  this  surplus  power  will  be 
for  sale  to  consumers  generally.  .Among  the  consumers  who  will  be 
customers  of  the  Union  Company  after  the  World's  Fair  will  be 
the  St.  Louis  Transit  Company.  That  company,  it  is  said,  will  pur- 
chase in  the  neighborhood  of  from  15  to  20  per  cent,  of  its  power 
from  the  lighting  company.  All  the  old  directors  and  executive  offi- 
cers of  the  Missouri-Edison  retire  with  the  acquisition  of  the  com- 
pany by  the  reorganized  concern.  There  will  be  no  change,  it  is 
said,  in  the  operating  officers  and  employees.  The  power-houses  of 
the  company  will  continue  in  operation,  as  heretofore.  The  terms 
of  the  purchase,  as  was  announced  recently,  are:  $55  for  the  pre- 
ferred and  $25  for  the  common  stock.  All  stockholders  of  the  com- 
pany have  an  opportunity  to  dispose  of  their  holdings  at  these  fig- 
ures. The  new  owners  have  purchased  something  more  than  85  per 
cent,  of  the  stock. 

MICHIGAN  TELEPHONE.— .\t  the  recent  annual  meeting 
of  the  Michigan  Telephone  Company  Vice-President  H.  J.  Pet- 
tingill  presided.  The  number  of  shares  represented,  either  in  person 
or  by  proxy,  was  39,112,  and  there  was  no  opposition  to  the  re- 
election of  the  old  board,  as  follows :  Philip  Dexter,  Frederick  P. 
Fish,  W.  S.  Hutchinson,  H.  J.  Pettingill,  Hugh  McMillan,  Thomas 
Sherwin  and  Dudley  E.  Waters.  The  business  of  the  meeting,  what 
little  there  was  transacted,  was  practically  directed  by  George  V. 
Leverett,  of  Boston,  general  counsel  for  the  Western  Telephone 
Company.  The  report  of  the  treasurer  showed  that  the  earnings  of 
the  company  for  1902  were  $1,549,531.  The  expenses  for  the  same 
period  were  $1,632,230,  leaving  a  deficit  of  $82,699.  The  total  deficit 
of  the  company  as  shown  by  the  ledger  balances  December  31,  1902, 
amounts  to  $501,296.  Loans  and  accounts  payable  on  the  same  date 
amounted  to  $2,538,176.  No  salaries  are  being  drawn  by  the  execu- 
tive officers  now,  and  the  entire  purpose  of  the  meeting,  as  stated 
by  Mr.  Leverett,  was  to  keep  the  organization  going,  and  to  have 
officers  to  represent  it  in  court.  .All  debts  for  labor  and  material, 
for  which  the  stockholders  would  be  individually  liable,  were  paid 
up  to  the  time  the  receiver  was  appointed.  The  motion  was  made 
to  approve  all  the  acts  of  the  board  of  directors  and  executive 
committee  for  the  past  year.  Objection  was  made,  and  the  secretary 
was  compelled  to  read  the  entire  records  from  the  time  the  directors 
met  in  Boston  after  the  last  annual  meeting  for  organization.  Those 
in  control  of  the  meeting,  however,  had  the  votes,  and  the  acts  were 
ratified.  No  one  was  present  to  represent  the  Union  Trust  Company 
as   receiver. 

PORCHESTER  (N.  Y.)  ELECTRIC  ROAD.— The  New  York 
Court  of  Appeals  handed  down  a  decision  upholding  the  permission 
granted  by  the  State  Railroad  Commission  to  the  Port  Chester 
Electric  Railroad  Company  to  construct  its  road  from  the  Harlem 
River  through  Westchester  County  to  Mount  Vernon,  New  Ro- 
chelle  and  Port  Chester.  The  new  company  is  to  construct  a  third 
rail  surface  road  to  connect  with  the  rapid  transit  underground 
road.  The  New  York,  New  Haven  &  Hartford  Railroad  Company 
opposed  the  construction  of  the  Port  Chester  road  on  the  ground 
that  no  public  necessity  demanded  it.  Mr.  .Xugust  Belmont,  presi- 
dent of  the  Interl)orou.a;h  Rapid  Transit  Company,  has  emphatically 
denied  that  his  company  is  in  any  way  interested  in  the  Port  Chester 
Railroad  Company,  rumors  to  that  effect  having  been  in  circula- 
tion. This  is  the  road  with  which  Mr.  C.  O.  Maillou.x  and  Mr.  W. 
Gotshall  are  so  prominently  connected. 

P.\RIS  GAS  PLANT.— .\  cable  dispatch  from  Paris,  of  July  3. 
says :  The  Municipal  Council  to-night,  after  a  discussion  which  has 
occupied  the  main  part  of  the  last  few  sessions,  finally  rejected 
all  propositions  to  grant  concessions  for  the  supply  of  gas  in  the 
City  of  Paris  to  foreigners,  notably  the  so-called  American  scheme 
of  Devaleuz  and  Duchaney,  who  it  is  alleged,  represented  Anthony 
N.  Brady,  the  American  capitalist,  which  proposition  was  strongly 
indorsed  by  the  committee  which  inquired  into  the  matter.  The  op- 
ponents of  the  scheme  urged  that  it  would  really  place  a  monopoly 
of  the  supply  of  gas  and  electricity  in  Paris  in  foreign  hands,  and 
they  pointed  out  that  the  guarantees  offered  while  being  nominally 
$6,000,000,  in  reality  only  amounted  to  $2,000,000.  After  rejecting 
the  American  proposition  the  Municipal  Council  decided  on  a 
municipal  monopoly  of  gas,  the  city  to  manufacture  gas  on  its  own 
account  and  reap  the  whole  profits  on  its  sale  to  consumers. 
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|)|\  IDI-INI).— Tlic  KIci-lric  Cdiupany  <>i  Ami-riia  lla^  .In  l.mil 
llic  itK'ilar  scnii-anmial  ilividcml  nl  M>  criils  per  share  oui  of  llic 
curiniiKs  lor  the  six  months  eiuhiiK  June  jo  hist.  The  divideiul, 
which  is  at  tlie  rate  o(  ()  per  cent,  per  aininiu,  is  payal)lc  July  .u  to 
8tiH.kh(ililers  of  recoril  July  Jo. 

NASllVIl.l.h:  R.M1.W.\N'  .\\l»  IK. Ill  -It  is  stated  tli.it  the 
Na-iliville  Kailway  ami  l.iKht  C"onipany  has  filed  articles  of  incor- 
poration with  the  Secretary  of  State  of  Tennessee,  and  has  hecn 
given  authority  to  issue  $^),soo,ooo  stock. 


Commercial  Intelligence. 

TMI".  \VT:1:K  in  TR.\1)K.— TIh-  warm  weather  improved  the  gen- 
eral situation  and  inditci-d  favoraliU-  conditions  for  the  winter  wheat 
harvest;  helped  corn  and  cotton,  and  cnl.irKcd  the  retail  trade  in  sum- 
mer goods.  Allogelher  tliere  is  a  iiiiich  more  cheerful  feeling  as  to 
the  outlook  for  husiness  generally,  .'\tlditioiial  reports  as  to  six  iiiunllis' 
trade  are  (piite  favorable,  despite  earlier  unfavorable  conditions. 
Farm  products  show  a  general  downward  tendency,  though  uncer- 
tainty as  to  the  real  condition  of  the  cotton  corner  clouds  this  particu- 
lar situation.  Some  revival  in  export  trade  is  reported  as  a  result  of 
the  price  reaction.  In  the  iron  and  steel  trades  there  were  few  de- 
velopments, a  slightly  better  feeling  being  noted.  New  buying  is 
still  small  though  better  than  for  some  weeks  past.  The  placing  of 
large  rail  orders,  500,000  tons  in  all,  for  next  year  lends  confidence 
to  the  situation.  Foreign  iron  and  steel  are  apparently  out  of  the 
market  to  stay.  Hardware  is  in  better  demand,  though  not  so  good 
as  a  year  ago,  but  iiiaiuifacturers  are  reported  to  have  agreed  to  main- 
tain prices  at  last  year's  rates.  Copper  was  weak,  with  rumored  sales 
at  ;4C.  reduction,  and  the  demand  was  extremely  light.  Official 
prices  are  unchanged,  both  Lake  and  electrolytic  being  (jiioted  at 
l4!/jc.  and  casting  at  14c.  The  business  failures  for  the  week  ending 
July  2,  according  to  Bradstrect's.  numbered  162,  against  171  the  week 
previous  and  138  the  corresponding  week  last  year.  The  failure  re- 
turns for  the  first  six  months  were,  according  to  the  same  source  of 
information,  the  smallest  in  number  reported  in  20  years,  though  a 
comparatively  few  large  suspensions,  unrelated  to  one  another,  swell 
liabilities  to  5  per  cent  above  those  of  last  year. 

BELLEVILLE  PORTLAND  CEMENT  COMPANY.— A  novel 
application  of  induction  motors  is  to  be  made  by  the  Belleville  Port- 
land Cement  Company  in  its  current  plant  at  Belleville,  Ont.,  which 
is  to  be  equipped  throughout  with  electrical  apparatus.  .\  recent  or- 
der placed  with  the  Wcstinghouse  Electric  &  Manufacturing  Com- 
pany comprises  two  450-kw,  engine— type  alternators,  one  ioo-k\v, 
direct-current,  engine-type  generator  and  a  motor-generator  set  con- 
sisting of  a  loo-kw.  direct-current  generator,  and  a  150-hp,  three- 
phase  induction  motor.  These  two  direct-current  machines  are  to  be 
used  for  e.xciting  the  fields  of  the  alternating-current  generators,  for 
supplying  lighting  circuits  and  for  the  operation  of  a  tramway  loco- 
motive. Sixty-two  induction  motors  will  supply  the  motive  power. 
These  include  forty-six  constant  speed  motors,  ranging  in  capacity 
from  10  to  50  hp ;  ten  variable  speed  induction  motors,  each  to  be 
direct-geared  to  a  rotary  kiln  and  provided  with  a  controller  per- 
mitting the  operation  of  the  motor  at  any  one  of  four  speeds ;  two 
type  F  motors,  each  to  be  direct-connected  to  a  hoist  and  provided 
W'ith  standard  non-reversing  hoist  controller;  also  four  400- volt, 
variable-speed  induction  motors  for  the  operation  of  two  overhead 
traveling  cranes,  these  being  provided  with  reversible  crane  con- 
trollers. Included  in  the  equipment  is  a  Baldwin-Westinghouse  min- 
ing locomotive  for  operation  on  a  24"  gauge  track  with  double  trolley. 
Altogether  this  will  be  a  novel  and  interesting  plant,  as  the  operation 
of  rotary  kilns  by  direct  connection  to  variable  speed  induction 
motors  is  a  new  departure  from  the  usual  method  of  supplying  power 
to  this  class  of  machines. 

KELLER,  PIKE  &  CO.,  Philadelphia,  Pa.,  have  been  awarded  the 
contract  for  the  entire  electrical  equipment  in  the  new  Pennsylvania 
State  capitol  building,  at  Harrisburg,  Pa.  This  contract  covers  six 
engines,  aggregating  1,200  hp.  six  direct-connected  generators 
amounting  to  800  kw,  a  white  Italian  marble  switchboard,  consist- 
ing of  twelve  panels  with  Weston  instruments  and  Cutter  circuit- 
breakers,  electric  wiring  for  motors  aggregating  200  hp,  and  over 
ten  thousand  incandescent  lamps.  It  also  includes  an  annunciator 
system,  connecting  each  member  of  the  Senate  and  the  House  with  a 
central  station,  and  another  system  connecting  the  head  of  each  de- 
partment with  the  subordinates,  as  well  as  a  telephone  e.xchange 
connecting  the  governor  with  the  heads  of  the  twenty  departments, 
the  president  of  the  senate  with  twenty  committee  rooms,  and  the 
speaker  of  the  house  with  forty  committee  rooms.  All  the  rooms  in 
the  building  are  also  connected  by  a  telegraph  system  with  a  central 
office.    This  contract^  makes  a  notable  addition  to  the  already  exten- 


sive lint  of  important  instulJationit  of  Mcsiiri.  Keller,  Pike  &  Co,, 
which  incliidi's  aiiioiig  others,  the  National  l-1xport  ICxpusition,  the 
L'.  S.  .Mint,  "f  riiiladrlphia,  and  the  drpartmeiit  store  of  (jinibcl 
Urothcrs. 

S()L\AV  l.Xri'iNSIONS.-  WestiiiKhouse,  Church,  Kerr  &  Co. 
have  recently  received  orders  for  additional  boiler  ;ind  economizer 
e(|uipiiieiils  lur  the  Detroit  plant  of  the  .Solvay  Process  Company. 
The  Solvay  Company  operates  at  Detroit,  and  Syracuse,  N.  Y.,  two 
of  the  largest  chemical  establishments  in  the  United  States.  The 
Detroit  plant  is  located  at  Delray,  a  suburb  on  the  Detroit  River,  and 
near  the  enormous  salt  dejiosits  occurriiiK  in  the  marshland  at  this 
piiiiii  .Steam  power  is  furnished  from  a  central  boiler  plant,  which 
:it  present  aggregates  7,200  hp.  Koncy  mechanical  stokers  are  used 
throiiglii.iit,  and  the  several  batteries  of  boiler  are  also  cpiiiiped 
with  Kiiney  high-pressure,  circulating  type  economizers.  The  plant 
is  laid  out  in  batteries  of  six  boilers  each.  The  additional  equipment 
will  consist  of  a  new  battery,  comprising  six  300-lip  Babcock  &  Wil- 
cox water-tube  boilers,  fitted  with  Roney  stokers,  together  with  four 
additional  economizers,  two  of  which  will  complete  the  equipment  of 
a  previously  installed  battery.  A  conspicuous  feature  of  this  plant  is 
a  massive  brick  stack  16  feet  in  diameter  and  260  feet  in  height. 

CARS  FOR  BROOKLYN.— The  Brooklyn  Rapid  Transit  Com- 
pany is  in  the  market  for  200  closed  cars,  which  involves  an  expendi- 
ture of  alx)ut  $500,000.  The  Brooklyn  system  has  been  adding  ma- 
terially to  its  e(|uipnient  during  the  past  few  years,  and  is  getting  in 
position  to  handle  the  increased  traffic  which  it  will  have  to  contend 
with  when  the  new  bridge  is  opened  to  New  York.  The  Brooklyn 
Rapid  Transit  Company  intends  to  make  extensive  improvements 
during  the  present  year,  and  $14,008,719.73  has  been  appropriated 
for  this  purpose.  Of  this  amount  $6,000,000  is  to  be  used  for  a 
new  power-house  on  Kent  Avenue,  with  a  capacity  of  80,000  horse- 
power ;  $3,124,962  IS  to  be  expended  in  the  enlargement  of  other 
power-houses;  $1,821,500  for  the  improvement  and  equipment  of  the 
elevated  and  surface  lines;  $1,295,935  for  miscellaneous  work,  in- 
cluding new  tracks  and  new  buildings;  $1,153,823  for  the  construc- 
tion of  underground  conduits  for  carrying  feeder  cables,  and  $612,- 
500  for  the  purchase  of  real  estate. 

BIDS  WANTED  AT  MINNEAPOLIS.— Five  of  the  prominent 
implement  and  machine  jobbers  of  Minneapolis,  Minn.,  whose  build- 
ings are  located  in  close  proximity,  are  figuring  on  the  advisability 
of  putting  in  a  joint  plant  for  the  purpose  of  heating,  lighting  and 
furnishing  power  for  their  buildings.  Four  of  these  buildings  are 
each  seven  stories  high,  and  the  fifth  is  five  stories  high.  They  are 
occupied  by  the  Advance  Threshing  Machine  Company,  J.  I.  Case 
Threshing  Machine  Company,  J.  I.  Case  Implement  Company,  Be- 
nient-Darling  Company,  and  Adland  Transfer  and  Storage  Com- 
pany. Parties  wishing  to  figure  on  this  installation  may  address  their 
communications  to  the  J.  I.  Case  Implement  Company,  622-628  South 
Third  Street,  Minneapolis. 

FIRE  IN  MANHATTAN  SHOPS.— On  July  4  a  costly  fire  oc- 
curred in  the  shops  of  the  Manhattan  Elevated  Railway  Company 
between  Ninety-eighth  and  Ninety-ninth  Streets  and  Lexington  and 
Park  Avenues.  In  the  buildings  were  about  fifteen  new  cars,  valued 
at  $6,000  each,  and  the  ten  motors  worth  $3,300  each.  These  were  de- 
stroyed, together  with  about  $4,000  worth  of  mill  work  and  a  large 
number  of  valuable  plans  and  the  two  center  buildings,  making  a 
total  estimated  loss  of  about  $150,000.  The  only  cause  suggested  for 
the  fire  is  that  rockets  may  have  been  shot  through  the  open  sky- 
lights.   No  work  of  any  kind  was  going  on. 

THE  HAMMOND  PACKING  COMPANY  has  abandoned  its 
plant  at  Hammond,  Ind.,  having  spent  over  a  million  dollars  in  the 
construction  of  a  fine,  new  plant  at  the  Union  Stock  Yards,  Chicago. 
The  new  offices  are  lighted  by  three  and  six-glower  Nernst  lamps, 
sold  through  the  Chicago  sales  office  of  the  Nernst  Lamp  Company, 
and  it  is  stated  that  a  large  additional  number  of  these  lamps  will 
soon  be  installed  in  its  extensive  packing  house. 

NEW  YORK  CENTRAL  CHANGE.— At  a  meeting  last  week 
of  the  directors  of  the  New  York  Central  and  Hudson  River  Rail- 
road Company,  and  also  at  a  meeting  of  the  directors  of  the  New 
York  and  Harlem  Railroad  Company,  the  agreement  with  the  city 
for  depression  of  tracks  in  the  Grand  Central  yards  and  for  changes 
from  steam  to  electricity  as  a  motive  power  was  approved,  and  the 
contract  has  now  been  executed. 

H.  O.  S.  ENGINEERING  COMPANY,  88  Warren  Street,  New 
York,  reports  its  business  as  steadily  increasing  in  the  switchboard 
and  panelboard  field.  It  has  recently  received  orders  for  the  switch- 
board for  the  United  States  Mint.  Denver,  Colo. :  panelboards  for  the 
Navy  Yard,  Brooklyn,  N.  Y. ;  panelboards  for  the  Lyric  and  Metro- 
politan theatres.  New-  York  City,  and  panelboards  for  the  Hotel 
Victoria,  New  York. 
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The  Telephone. 


STERLING,  ILL. — The  Interstate  Telephone  Company  is  making  prepara- 
tions to  build  a  toll  line  to  Prophetstown. 

WAVKRLY,  ILL. — The  capital  stock  of  the  VVaverlv  Telephone  Company 
has  been    increased   from   $5,000    to   $35,000. 

ROA.NOKP',  ILL. — The  Local  Telephone  Company  has  been  organized  here. 
J.  R.  Claudin  is  president  and  H.  D.  Hollenbeck  secretary. 

BERWICK,  ILL. — The  A.  B.  C.  Telephone  Company  has  been  incorporated, 
capital  stock,  $2,000.  Incorporators:  L.  H.  Robertson,  Thomas  Meadows,  C.  L. 
Miller. 

CHICAGO,  ILL. — The  council  committee  on  gas  light  and  electric  light  has 
recommended  for  passage  the  ordinance  asked  by  the  United  Telegraph,  Tele- 
phone &•  Electric  Company,  by  which  that  company  can  extend  its  service  to 
all  parts  of  the  city.  It  now  has  a  small  exchange  in  the  district  known  as 
Hyde   Park. 

MOORESVILLE.  IND. — The  Mooresville  Home  Telephone  Company  has 
increased  its  capital  stock  from  $10,000  to  $25,000.  The  company  proposes  to 
extend  its  line  and  service  to  Edgerton,  and   make  other  extensions. 

CONVERSE,  IND. — A  stock  company  composed  of  business  men  has  been 
organized  with  a  capital  of  $25,000  to  purchase  and  operate  the  Converse 
telephone  plant,  owned  by  H.  S.  Bowers.  The  price  paid  is  $8,000.  The  tel- 
ephone lines  will  be  extended  and  the  plant  otherwise  improved. 

INDI.\NAPOLIS,  IND. — The  strike  among  the  local  telephone  linemen  has 
assumed  a  serious  phase.  For  four  weeks  they  have  held  out  and  commanded 
the  field  against  all  comers.  Last  week  the  telephone  companies  procured 
police  powers  for  a  number  of  "watchmen."  These  "watchmen"  turned  out 
to  be  electricians  and  were  put  to  work  stringing  wires  and  repairing  tele- 
phones. The  strikers  are  alleged  to  have  assaulted  a  workman  who  resisted 
by  using  his  revolver.  A  striker  was  shot  in  the  shoulder.  The  police  powers 
have  been  revoked  and  the  whole  matter  submitted  to  labor  commissioner 
McCormack,  who   will  endeavor  to  bring  about  a  settlement  of  the   trouble. 

WABASH,  IND. — After  twenty-five  years  of  service  in  this  city  the  Cen- 
tral Union  Telephone  Company  has  abandoned  the  local  field.  The  company's 
franchise  expired  by  limitation  a  few  days  ago  and  no  new  application  for  a 
renewal  was  made.  The  business  of  the  company  has  dwindled  until  the  plant 
was  operated  at  a  considerable  loss  each  year,  the  Home  Telephone  Company 
taking  practically  all  the  valuable  connections.  When  the  Home  Company's 
independent  service  was  established  seven  years  ago,  the  Central  Union  gave 
service  substantially  free,  but  in  spite  of  the  free  competition  the  independent 
company  thrived  and  a  year  or  more  ago  the  Central  Union  returned  to  the 
old  rates,  which  are  50  per  cent,  higher  than  its  competitor's,  with  the  result 
that  it  got  no  new  business  and  lost  nearly  all  of  the  old.  It  is  semi-officially 
announced   that   the   company    will   maintain   a   toll    station    here. 

CHICKASHA,  I.  T. — The  EI  Reno  &  Topeka  Telephone  Company,  which  has 
just  absorbed  the  Chickasha  local  exchange  and  toll  line  system,  will  make 
many  improvements.  A  new  distributing  board,  new  cable  to  all  terminals, 
new  toll  line  board  and  a  metallic  circuit  to  Anadarko  will  be  put  in  at  once. 
W.  D.  Devarney,  general  superintendent,  will  remain  in  charge  for  the  present. 

ANITA,  lA. — The  Rural  Telephone  Company  has  purchased  the  line  of 
the    Musson    Brothers. 

CRESTON,  lA. — The  Creston  Mutual  Telephone  Company  has  increased  its 
capital  stock  to  $100,000. 

CHARTER  0.\K,  lA. — A  new  telephone  company  has  been  formed  here 
with   a   capital   of    $10,000. 

DALLAS  CENTER,  lA. — The  Farmers'  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $20,000. 

WASHINGTON,  lA.— The  Washington  Telephone  Company,  L.  D.  Robinson, 
president,  has  been  incorporated  with  a  capital  stock  of  $50,000. 

WICHITA,  KAN.— The  Wichita  Independent  Telephone  Company  has  been 
incorporated,  among  the  directors  being  V.  L.  Brown.  The  capital  stock  of  the 
company  is    $200,000. 

NICHOLASVILLE,  KY. — The  Jessamine  Telephone  Company  has  been  in- 
corporated  with   a  capital   of   $30,000. 

VERSAILLES,  KY. — The  Cumberland  Telephone  &  Telegraph  Company  has 
applied  for  a  telephone  franchise  in  this  place. 

WHITESBURG,  KY. — Citizens  of  this  town  are  organizing  tlie  Whites- 
burg  Telephone   Company  and   will   install   a   local   exchange  at   once. 

CORUNNA,  MICH. — The  Laingsburg  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $2,500. 

BAINBRIDGE,  MICH. — The  Bainbridge  Telephone  Company  with  a  caiiital 
stock    of    $2,000    has   been    incorporated. 

WATERLOO,  MICH.— The  Rural  Telephone  Company  has  a  loodrop  board 
and  265  subscribers  at  $12  per  annum. 

SAUGATUCK,  MICH. — The  Saugatuck  &  Gauger  Telephone  Company  op- 
erates four  boards  of  50  drops  each  and  one  of  75.     The  subscribers  number  190. 

JACKSON,  MICH.- — The  Citizens'  Telephone  Company  operates  1,650  drops 
of  a  3,000-drop  switchboard;  has  1,950  subscribers  and  75  miles  of  toll  line. 
Rates  are  $30   and   $18. 

PLYMOUTH,  MICH. — The  Plymouth  Telephone  Company  has  outgrown  its 
capacity  and  will  soon  install  a  large  board.  It  will  soon  have  connection 
with  every  independent  line  in  the  state.  There  is  now  a  120-drop  board,  155 
subscribers,  two  toll  lines,  20  miles  of  farmers'  lines  and  more  projected. 

KIBBIE,  MICH.— The  Kibbie  Telephone  Company  is  just  finishing  a  toll 
line  connecting  its  system  with  Schoolcraft.  It  has  a  fine  new  office  at  Paw 
Paw  with  over  200  subscribers.     A   new   switchboard   is  ordered   for   this  place 


which  has  between  700  and  800  subscril>ers  and  300  miles  of  toll  line.  Rates 
are    $15. 

IRt)N  MOUNTAIN,  MICH.  — The  Menominee  Range  Telephone  Company 
is  extending  a  copper  metallic  line  to  Pembine,  Wis.,  to  meet  th'j  W  ;.UiiU,jec 
Telephone  Company  and  get  service  to  Menominee,  Mich.;  Mari'lf  '  ' 
(irtcn  Hay,  Wis.,  a  distance  of  90  miles.  The  company  has  a  300-drop  board* 
500  subscribers  and  45  miles  of  toll  line.  It  has  11  exchanges  and  two  toll 
stations. 

ST.  JAMES,  MINN.  —  A  telephone  franchise  has  been  granted  here  to  the 
Minnesota  Valley  Telephone  &  Telegraph   Company. 

MAZEPPA,  MINN.— The  Maztppa  Telephone  Exchange,  owned  by  .\Ir.  J. 
W.    Kingslcy,  has  a   loo-drop  board  and   50  subscribers. 

WASECA,  MINN. — The  Waseca  Telephone  Company  operates  a  200-drop 
Kellogg  board,  with    178  subscribers  and   15   miles  of  toll   line. 

MANKATO,  MINN. — The  Citizens'  Telephone  Company  will  construct  a 
line  from  here  to  St.  Clair  and  from  Lake  Washington  to  Madison  Lake. 

I'R.-XNKLIN,  MINN.— The  Franklin  Local  &  Rural  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $15,000,  by  II.   B.   Cole  and  others. 

HENDRIIM,  MINN. — The  Hendrum  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5,000,  Mr.  V.  H.  Moffatt  being  among  the 
directors. 

HASTINGS,  MINN. — The  Hastings  Telephone  Company  has  a  20o-drop 
board,  220  subscribers  and  15  miles  of  toll  line,  the  rates  being  $1  and  $2 
per    month. 

LAKE  CITY,  MINN. — Mr.  G.  M.  Dwelle  expects  to  add  150  new  subscrib- 
ers during  this  summer  to  his  rural  service  in  the  towns  of  Glasgow,  West 
Albany    and   Lake. 

CH.\TFIELD,  MINN. — The  Peoples'  Telephone  Company  has  28  subscribers 
and  many  miles  of  toll  line  in  several  directions,  besides  connecting  with  the 
lines   of  other  companies. 

LONG  PRAIRIE,  MINN. — Minnesota  Central  Telephone  Company  operates 
a  150-drop  board  and  has  116  subscribers.  There  are  2,000  miles  of  toll  line 
and   great    improvements   are   contemplated.      Metallic   circuits   will    be    built. 

AUSTIN,  MINN. — The  Interstate  Telegraph  &  Telephone  Company  is  just 
commencing  to  build  a  full  cable  system;  no  bare  wires  to  be  in  the  city.  It 
will  install  a  central  energy  switchboard  capable  of  taking  care  of  1,600  sub- 
scribers and  will  connect  with  many  small  towns. 

GR.\ND  MEADOW,  MINN.— The  Home  Telephone  Exchange  which  is 
owned  and  managed  by  Mr.  C.  F.  Greening  operates  a  loo-drop  board  and  200 
subscribers.  There  is  more  demand  for  extensions  than  can  be  furnished,  but 
it  is  the  intention  to  cover  this  territory  thoroughly.  Farmers  are  very  anxious 
for  service.     Rates  are   loc.   for  five  minutes,  $12  per  year. 

MINNEAPOLIS,  MINN.— The  Twin  City  Telephone  Company  has  33,600 
switchboard  capacity,  9,500  subscribers  and  500  miles  of  toll  line.  Rates  are 
$30  and  $48.  This  company  is  growing  steadily  at  the  rate  of  300  subscribers 
per  month,  and  is  building  toll  lines  in  this  state.  It  expects  to  build  main 
trunk  lines  in  Minnesota,  North   and   South   Dakota  in  the   next  two  years. 

HOUSTON,  MISS. — This  station  is  owned  by  Messrs.  Williams  Bros.  It 
has  a  25-drop  board  with  six  subscribers  and  70  miles  of  toll  line. 

TUPELO,  MISS. — The  Amory  &  Tupelo  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000.  Mr.  R.  E.  Camp  is  one  of  the 
directors. 

OXFORD,  MISS.- — The  Oxford  Telephone  Company  operates  a  225-drop 
board  and  has  210  subscribers  with  25  miles  of  toll  line.  The  entire  system 
was  rebuilt  last  year. 

PONTOTOC,  MISS.— The  Alabama,  Mississippi  &  Tennessee  Telephone  Com- 
pany has  all  its  lines  grounded.  There  is  a  loo-drop  board,  70  subscribers  and 
140   miles  of  toll  line. 

LEXINGTON,  MISS. — The  Lexington  Improvement  Company  is  now  put- 
ting in  a  new  cable.  That  it  is  prospering  is  evidenced  by  the  fact  that  a  ten 
per  cent,   dividend  was  declared  at  its  recent  meeting. 

MACON,  MISS.— The  Macon  Electric  Telephone  &  Water  Works  Company 
has  just  begun  operations  under  a  new  ownership.  The  switchboard  capacity  is 
100  drops.  It  has  95  subscribers  and  500  miles  of  toll  line,  witli  200  miles 
more    projected. 

BOONEVILLE,  MISS.- The  Booneville  Electric  Light  &  Power  Company 
operates  a  lOO-drop  board  with  258  subscribers  and  156  miles  of  toll  line.  The 
company  expects  to  double  its  system  this  year  owing  to  the  great  demand  for 
telephones. 

Y.\ZOO  CITY,  MISS. — The  Mutual  Telephone  Company  operates  a  Kellogg 
400-drop  board  and  460  subscribers.  It  owns  100  miles  of  toll  line  and  has 
350  outside,  besides  100  more  projected.  The  company  is  very  prosperous 
and   has  large   territory   to   work   over. 

COLUMBUS,  MISS. — The  Citizens  Tel.  &  Tel.  Company  operates  in  Colum- 
bus and  Aberdeen  with  a  400-drop  capacity  in  Columbus  and  200  in  Aberdeen; 
and  398  and  235  subscribers  respectively,  with  320  miles  of  toll  line.  Exten- 
sions to  Memphis,  Tenn.,  and  Birmingham,  Ala.,  are  projected.  The  Columbus 
company  connects  with  other  independent  exchanges  within  a  radius  of  60 
miles  and  a  number  of   farmers'  lines. 

EDIN.'V,  MO. — Mr.  E.  B.  Berberet  operates  the  exchange  here.  He  has  a 
juo-drop  board  and    115   subscribers,  with   11   miles  of  toll  line. 

IWIRFAX,  MO. — The  Fairfax  Telephone  Company  operates  a  200-drop 
board  has  350  subscribers,  and  is  about  to  build   175  miles  of  party  lines. 

FREDERICKTOWN,  MO.— The  Citizens  Telephone  Company  operates  a 
225-drop  board,  has  200  subscribers  and  40  miles  of  toll  line.  Rates  arc  15c. 
and   25c. 

BOWLING  GREEN.  MO. — The  Bowling  Green  Telephone  Company  has  a 
250-drop  board,  with  200  in  use.  There  are  190  subscribers  at  $12  and  $24 
per   year.  , 
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KLY,  Mo.— Sliliiry  Cunler  U  unr  u(  ilic  Jlrrclort  o(  the  Union  Valley 
Trirpluiiio  Company,  winch  h»t  lirrn  liimriHiralrcl  lirrr  with  u  rn|iilal  alock 
of  |j,6oo. 

KEARNEY,  Mo.- -Thr  Slromhrig  l'uil>i>n  Trlcphonr  Mttiinfailiiiiiig  Com' 
pany  hai  rrcrnlly  »oM  the  Kcnrnry  Trlrphonr  t'drnpuny.  o(  Kruiiiry,  Mo.,  ■ 
lou'iltiip    kwitchhuurU    nnil    joo    Irlrplumm. 

l%\'KI<ri>N,  Mo.-  Nruily  nil  (nrniria  In  thm  ilimrii-l  havr  a  Irlrphnnr  in  Ihrir 
hi  iiara.  The  Evritnn  Tclrph'mr  (.'unipany  iipriiilo  a  luuilrop  iHianl,  ha(  50 
»iil»i'rlticr»  anil  jj  niilr*  of  loll  llnr.     A  nrw  rxchangr  U  lo  he  hiilll. 

I'.ALII"!  IR.\|.\.  MO.  Thr  L'tiUroiiiin  Trlrphonr  Exiliangr  hai  a  .<so  <lrop 
Imanl,  17J  Intlnllol  anil  175  aiihicribriii.  Tlirir  arr  100  niiira  of  loll  line.  The 
Kinlovh  lydem  of  St.    I.oiiii  i*  hiiililiiiK  a  trunk  toll   line  through  here. 

CI.IXTOX,  Mo.-  The  Miaiuuri  Union  Telephone  Company  operatet  a  500- 
drop  board  in  Clinton,  joo  in  Windsor,  550  nubacrihers  In  the  former,  250  In 
the  latter  place.     A  new  Ouodrop  hoard  i»  to  hr  put  111,  almi  o.uoo  feel  of  cable. 

IIL'NTSVILLE,  MO. — The  Iliinlivillr  Telephone  Company  operatet  aso 
dropt  of  a  joo  capacity  switchboard;  ha*  .114  aubscribers  and  2$  milci  of  toll 
line.  This  company  hus  been  steadily  incrcasinii  «incc  it  commenced  operations 
three  years  ago. 

E.XCr.LSIOR  SPRINGS,  MO.— The  Citi.ens  Telephone  Company  has  400 
switchboard  capacity,  J70  installcil.  jhj  subsinbi-rs  and  (15  miles  of  toll  line, 
l-'ive  hundred  additional  telephones  are  to  be  in.'(talli-d.  bifiy  miles  of  metallic 
toll  lines  arc  under  construction.  The  charge  is  $1.50  per  month,  10  tclcpliuncs 
to  the  line. 

BOLl\'AR,  MO.--The  McKccDrakc  Telephone  Company  and  the  Bolivar 
F.Nchaniit-  are  both  the  property  of  Mr.  J.  C.  McKee.  A  120  drop  board  sup- 
plies service  to  100  subscribers  of  the  former  and  400  of  the  latter.  An  in- 
crease of  100  miles  is  projected  by  the  company  and  ■)  more  subscribers  are 
to  be   added  at   once. 

C.\LHOU.\",  MO. — The  Tcbo  Tcleiibone  Company  operates  a  loo-drop  board, 
has  90  subscribers  at  $9  to  $12  and  has  recently  added  farmers'  lines  with 
IS  subscribers.  The  company  intends  buildinK  a  toll  line  to  Thrush,  a  neigh- 
boring village,  and  installing  an  automatic  switch  to  connect  several  farmer 
lines  at  $ij  per  year. 

WINDSOR,  MO. — The  Missouri  Union  Telephone  Company  has  exchanges 
at  Windsor,  Calhoun  and  Clinton.  Extensive  farm  line  connections  are  being 
made  in  Henry,  Johnson  and  Benton  counties.  The  farmers  pay  an  installa- 
tion fee  of  ^;5  and  $1  per  month  afterwards.  There  is  a  200-drop  board  here, 
with  250  subscribers  and   100  miles  of  toll  line. 

BUTLER,  MO.— The  proprietor  of  the  Butler  &  Rich  Hill  Telephone  Ex- 
changes ojierates  a  30Q-drop  board  at  the  former  place  and  200  at  the  latter. 
There  are  395  subscribers,  77  miles  of  toll  and  farmers'  lines.  Mr.  Reinheimer 
proposes  using  $25,000  for  building  up  the  systems  and  will  have  long  distance 
connection  with  the  Kansas  City  independent  system,  which  again  will  give 
connection    with    Chicago,    St.    Louis    and    all    eastern    cities. 

BOZEMAN,  MONT.— The  West  Gallatin  Telephone  Company  has  15  miles 
of  toll  line  and  15  subscribers.  This  line  is  connected  with  the  Rocky  Moun 
tain   Bell  Company. 

LEWISTOX,  MONT. — The  Lewiston  Telephone  Company  handles  also  the 
business  of  the  Lewiston  &  Grass  Range  Telephone  which  has  12  stations.  The 
former  operates  a  200-drop  board  with  165  subscribers,  has  240  miles  of  toll 
line  with  37  offices. 

YORK,  XEB. — The  York  Independent  Telephone  Company  has  increased  its 
capital  stock  from  $50,000  to  $500,000. 

ST.  EDWARD,  NEB.— The  Shedec  Independent  Telephone  Company  has 
been  incorporated  in  this  place  with  a  capital   stock  of  $10,000. 

ALBIOX,  XEB. — The  Albion  Telephone  Company  operates  a  200-drop 
board,  has  200  subscribers  and  16  miles  of  toll  line.  Improvements  are  pro- 
jected. 

BROKEN  BOW,  XEB. — The  Central  Telephone  Company  operates  a  260- 
drop  board,  has  275  subscribers  and  700  miles  of  toll  line.  Farmers  rates  are 
$1  per  month.  A  new  exchange  at  Ansley  has  just  been  completed  and  many 
farmers'    lines   are   being  constructed. 

PLATTSMOUTH,  NEB.— The  Plattsmouth  Telephone  Company  has  1,000 
subscribers  and  175  miles  of  toll  line.  An  increase  of  line  into  Lincoln,  X'eb., 
is  projected.  The*:  is  a  great  demand  for  independent,  telephone  systems  in 
this  state  and  Iowa.  Omaha  and  Council  Bluffs  offer  attractive  conditions  to 
large  independent  systems. 

CHADRON,  NEB. — Mr.  W.  T.  Wilson  informs  us  that  he  started  his  line 
four  years  ago.  This  season  he  has  built  100  miles  of  toll  line  and  expects  to 
build  75  more.  He  cannot  supply  the  farmers'  demands  fast  enough.  The  Chadron 
Telephone  Company,  of  which  he  is  owner,  has  developed  into  a  fine  property; 
operates  a  loo-drop  board  with   150  subscribers  and  has   340  miles  of  toll  line. 

ROSWELL,  N.  M. — The  Roswell  Telephone  &  Mfg.  Company  operates 
a  400-drop  board  and  300  subscribers,  lO  long  distance,  with  35  miles  of  toll 
line. 

CARLSBAD,  N.  M.— An  electric  power,  light  and  telephone  system  is  op- 
crated  here.  The  latter  has  a  200-drop  board  and  140  subscribers;  40  miles  of 
copper  line  and  65   miles  of  fence  line.      More  toll  lines  are  projected. 

SCOTCHTOWN,  N.  V.— The  Citizens'  Telei.hone  Company  has  a  three- 
drop  board,  18  subscribers  and   15  miles  of  toll   line. 

CORINTH,  N.  Y. — The  Corinth  Telephone  Exchange  operates  a  60-drop 
board  and  has  78  subscribers  at  $15   and  $18  per  year. 

HANCOCK,  N.  Y. — The  Kelsey  &  Bannersville  Telephone  station  has  a  five- 
drop  board   and    18  subscribers  with   five  miles   of   toll   line. 

PEN.N  V.-\N,  N.  V. — The  Friend  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $5,000,  among  the  directors  being  J.   K.   McConnell. 

WAYNE,  N.  Y. — The  Wayne  Telephone  Company  is  a  short  connecting 
link  with  Keuka  on  the  Bell  line.  It  has  two' miles  of  toll  line  and  11  sub- 
scribc-s. 


.S(  IIKOON  LAKE,  N.  V.— The  Schroon  Ukc  &  Crown  Point  Telephone 
Company  o|irralr>  a  60  drop  Iward,  hai  100  lubacribert  and  40  nnio  of  loll 
line.      Kiilrt  are   |ij   and    $18. 

nOW.W'II.I.K.  N.  Y.-  Thr  Ea»l  Branch  Trlrplmne  Cumpuny  hat  36  tub- 
•trilirra  biiiI  3H  nilirt  of  lull  line.  Thit  com|>any  wat  orKaniteil  for  the  ac- 
euminoilalion  of  the  >luckholdert  and  will  pty  about  tix  per  cent,  on  the  in- 
vettinenl. 

ARCAIlE,  N.  Y.-  The  Wyoming  &  CnttarnuRUii  Trlrphonr  ('oni|>any  oiierttet 
a  Eurekt  so-drnp  board  and  hut  1X5  tubtcribert  and  18  milci  of  loll  line.  It 
hat  )u«t  clotril  n  contract  with  the  Inter-Ocean  Telephone  &  Telegraph  Com- 
pany of  lltilTalo  fur  ouliide  conncctiont,  and  loll  tervice  into  UufTulu  and 
other   poinlt. 

WELI.SVII.I.E.  N.  Y.— The  Welltville  Telephone  Company  hat  juit  in- 
tlalled  a  new  nwilchboard,  common  battery  tyttein  which  it  giving  very  tatit- 
faclory  tervice.  There  it  a  aoodrop  board  mpplying  235  lubtcriliert  and  con- 
nection i>  made  with  the  Intrr-Ocean  Tel.  &  Tel  linct.  Ralct  are  $20  and  |i2 
The  tubtcription   litt  it  growing  rapidly. 

CANANDAIC.UA,  N.  Y.  The  Peoplet"  Telephone  Company  hat  increated 
its  capital  ttock  from  $8,000  to  $25,000.  The  additional  capital  will  be  used  in 
rxlensions  along  the  thore  of  Canandaigua  Lake  and  into  the  townt  of  Gor- 
hain  and  Hopewell.  At  the  recent  meeting  of  ihe  company,  ofTicert  were 
elected  at  follows:  President,  II.  W.  RIake;  viceprriident  and  tuperintendent 
of   construction,  John   Lilzendorf;    secretary,   G.    B.    Hemenway. 

WAYLAND,  N.  C. — The  Wayland  Independent  Telephone  Company  operatet 
a  loo-signal  I2-I>ell  switchboard;  has  100  tubtcribert  and  10  miles  of  toll  line. 
It  has  a  common   battery   system. 

ELIZABETH  CITY,  N.  C— The  Norfolk  and  Carolina  Telegraph  &  Tele- 
phone Company  operates  135  miles  of  toll  line  at  an  average  rate  of  25c.,  and 
is  now  constructing  a  50-milc  extension.  The  company  was  formed  in  1902 
to  lake  over  the  properties  of  the  Camden  Telephone  Company  and  the  Ports- 
mouth &  Cornland  (Va.)  Telephone  Company.  Since  then  it  hat  increated 
the  former  30  miles;  extended  circuits  to  Edcnton  (30  miles)  and  will  soon 
complete   to    Moyock    (30   miles). 

WALH.'VLL.^,  N.  D. — The  Northwestern  Telephone  Company  will  extend 
its  lines  from  Langdon  to  Hanna. 

CA.SSELTON,    X.    D.— Mr.    C.    R.    Meredith    started    a    telephone    line    here 

three   years  ago  with   44    instruments.      Now  there   are    200   subscribers   getting 

service  from  a  150-drop  board  and  40  miles  of  toll  line.     Rates  are  $1.50  and  $2. 

HELEXA,    OHIO. — The   Helena   Telephone   Company  has  a   Eureka    50-drop 

board  and    100  subscribers. 

FITCHVILLE,  OHIO. — The  Clinton  Air  Line  Telephone  Company  has  been 
incorporated  by  S.    M.   Sly  and  others,  with  a  vpital  stock  of  $6,000. 

OXFORD,  OHIO.— The  Oxford  Telephone  Company  has  secured  a  fran- 
chise for  four  lines  to  extend  from  Oxford  to  Collinsville,  Jacksonboro,  Som- 
erville,  Reiley  and  Hamilton. 

SPRIXGFIELD,  OHIO.— The  United  States  Telephone  Company  is  build- 
ing new  long  distance  lines  between  Kenton  and  Springfield.  The  new  ex- 
change in  Springfield  will  be  ready  for  operation  in  the  near  future. 

CINCINNATI,  OHIO.— The  United  States  Telephone  Company  is  extend- 
ing its  long  distance  lines  to  the  city  limits  of  Cincinnati.  This  is  taken  to 
indicate  that  the  independent  people  have  strong  hopes  of  building  an  exchange 
in  the  city  in  the  near  future. 

ALBANY,  OHIO. — The  Albany  Home  Telephone  Company  operates  a  Kel- 
logg switchboard  of  2,160  drops.  It  has  2,000  subscriliers.  Connection  is  made 
with  the  long  distance  company  now  being  built  here.  Rates,  $48  and  $24. 
The  switchboard  capacity  is  to  be  increased  to  3,360  lines. 

DAYTON,  OHIO. — The  Montgomery  County  Telephone  Company  has  been 
incorporated  with  $20,000  by  L.  Raugh,  H.  C.  Kicfaber,  J.  T.  Barlow,  Edward 
Canby  and  others.  The  company  will  build  telephone  lines  throughout  Mont- 
gomery County  and  will  operate  in  connection  with  the  Dayton  Home  Tel- 
ephone   Company. 

CLEVELAND,  OHIO.— The  directors  of  the  United  States  Telephone  Com- 
pany have  decided  to  make  a  new  issue  of  $500,000  of  6  per  cent,  preferred 
stock.  The  stock  of  this  company  is  owned  wholly  by  the  Federal  Telephone 
Company  and  the  new  issue  will  be  used  to  liquidate  certain  of  the  debts  of 
the   latter  company. 

PORTLAND.  ORE. — The  City  Council  has  sustained  the  mayor  in  his  veto 
of  the  ordinance  granting  a  franchise  to  the  Hoosier  Telephone  Company. 
A  new  franchise  ordinance  will  be  passed  with  provisions  regulating  the  rate 
to  be  charged  and  limiting  the  time  of  completion.  The  managers  of  the  new 
company  say  they  are  now  ready  to  contract  for  the  erection  of  wires  and 
construction   of  the  system   which   is  to   cover   21    counties. 

OTTAWA,  ONT. — The  thriving  towns  of  Port  Arthur  and  Fort  William, 
at  the  head  of  Lake  Superior,  are  eminently  satisfied  with  the  principle  of 
municipal  ownership,  having  given  it  a  thorough  test  not  only  as  to  water 
works  and  electric  light,  but  also  latterly  in  the  matter  of  a  telephone  service. 
Fort  William  installed  its  own  telephone  system,  in  opposition  to  the  Bell  Com- 
pany in  December  last.  The  central  energy  system  was  put  in  at  a  cost  of 
about  $15,000,  including  central  equipment,  poles,  lines,  and  telephone  boxes 
complete.  There  are  already  some  350  subscribers  and  the  present  income  de- 
rived amounts  to  $5,000  per  year  at  $1  per  month  for  domestic  and  $2  for 
business  telephones.  The  apparatus  was  furnished  by  the  International  Tele- 
phone Company,  of  Chicago.  Port  Arthur,  which  is  three  miles  distant  from 
Fort  W'illiam,  has  a  similar  system  and  there  is  free  exchange  between  the  two 
towns.  By  parliamentary  enactment  neither  town  may  sell,  lease  or  impair  its 
system  without  the  consent  of  the  majority  of  ratepayers  of  both  towns.  The 
cost  of  maintaining  the  system  is  not  over  $3,500  per  annum  for  each  town, 
which  also  includes  interest  and  sinking  fund  payments  on  20-year  debentures, 
Iirovision  for  depreciation  of  plant  and  operating  expenses.  It  is  fully  expected 
that  by  the  end  of  the  current  year,  the  system  will  be  earning  from  $1,000  to 
$1,500  net   profit  to  each   of  the  towns. 
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ROBY,  TKX. — The  Orient  Telephone  Company  has  been  incorporated  by 
A.  L.  Green  and  others.     The  capital  stock  is  $20,000. 

PARIS,  TEX. — The  American  Long  Distance  Telephone  Company  has  been 
incorporated  here  with  a  capital  stock  of  $50,000.  Mr.  A.  H.  O'Neill  is  one  of 
the  directors. 

SHREWSBURY,  VT.— The  CuttinRville  &  Shrewsbury  Telephone  Com- 
pany has  15  subscribers  and  10  miles  of  toll  line.  It  rents  instruments  from, 
the  New  England  Telephone  Company  for  the  privilege  of  switching  on  to 
its   lines. 

POMFRET,  VT.— The  Union  Telephone  Company  owns  20  miles  of  toll 
line  and  has  28  subscribers.  It  is  a  private  concern,  mostly  farm  lines, 
extending  to  stores,  post  offices,  railroad  stations,  doctors,  etc.,  for  the 
convenience    of   the    subscribers. 

NEBAGAMON,  WIS. — A  local  telephone  company  has  been  formed  at 
this   place. 

PLEASANT  PRAIRIE,  WIS.— Tlie  Pleasant  Prairie  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $3,000.  Mr.  H.  Crowe  is  one  of 
the  directors. 

MILWAUKEE,  WIS.— The  Diamond  Grove  Telephone  Company  of  Mitlin 
has  been  incorporated  with  a  capital  of  $1,000.  Mr.  H.  A.  Rundell  is  one  cf 
the    directors. 


Electric  Light  and  power. 


OZ.ARK,  AL.\. — Bids  are  wanted  by  Marion  McDonald,  Supt.  Water  Works, 
for  the  construction  of  an  electric  light  plant,  to  cost  about  $8,000.  Bids  will 
be  received  for  the  entire  contract,  or  for  all  material  at  a  specified  price  for  the 
city  to  install. 

CORONA,  CAL. — F.  C.  Cooper  has  applied  for  a  franchise  for  an  electric 
light   and   power   plant. 

SAN  FRANCISCO,  CAL.— The  California  Power  &  Development  Company 
has  been  incorporated  to  supply  certain  sections  of  the  State  with  electrical 
and  water  power;  capital,  $2,000,000.  Directors:  K.  H.  Plate,  of  San  Jose; 
J.   I.   Hohn,  of  Oakland;   R.  E.   Filcher,  of  San  Francisco,  and  others. 

GLENWOOD  SPRINGS,  COLO.— The  Colorado  Power  &  Irrigation  Com- 
pany has  been  incorporated  with  a  capital  of  $5,000,000.  It  will  receive  its 
power  from  Shoshone  Falls,  nine  miles  east  of  Glenwood  Springs,  and  expects 
to  secure  40,000  horse-power.  At  first  power  will  be  supplied  to  Leadville, 
Aspen  and  the  surrounding  towns,  but  later  will  be  transmitted  to  Denver. 
Incorporators:  Albert  Sherwin,  Leadville;  J.  R.  De  Remer  and  E.  E.  Lucas,  of 
Glenwood  Springs. 

NEW  MILFORD,  CONN. — A  bill  has  been  passed  in  Legislature  authorizing 
the  .\ew  Milford  Power  Company  to  erect  a  dam  at  Gaylord's  Bridge  on  the 
Housatonic  River. 

GRIFFIN,  GA. — The  citizens  have  voted  to  issue  $100,000  bonds  for  lights, 
water  and  sewerage. 

SAND  POINT,  IDA. — The  Sand  Point  Electric  Company  is  reported  incor- 
porated, with  a  capital  of  $25,000,  by  T.  C.  Marshall,  R.  G.  Rowland  and  M.  R. 
Rutherford. 

CHERRY  VALLEY,  ILL. — It  is  reported  that  C.  K.  Luhman  contemplates 
constructing   an    electric    light   plant. 

ALTON,  ILL. — The  city  is  preparing  to  re-let  the  city  lighting  contract 
for  another  year,  a  long  time  contract  with  the  Alton  Railway,  Gas  &  Electric 
Company  having  expired. 

BEDFORD,  IND.— It  is  stated  that  the  Bedford  Electric  Light  &  Power 
Company  contemplates  extensive  improvements. 

LOGANSPORT,  IND.— The  city  council  has  ordered  the  city  clerk  to  adver- 
tise for  bids  for  the  furnishing  of  two  high-pressure  boilers  for  the  electric 
light  plant,  each  having  a  capacity  of  350  horse-power. 

BUTLER,  IND. — This  city  has  purchased  the  local  electric  lighting  plant  of 
W.  H.  Mclntire  for  $9,400.  In  consequence  of  the  sale  the  injunction  suit 
brought  by  Mclntire  has  been  dismissed.  The  plant  will  be  operated  as  a  munici- 
pal  venture. 

CONVERSE,  IND. — A  stock  company  has  been  organized  here  to  purchase 
for  $6,000  (he  local  electric  light  plant.  The  company  will  build  a  new  power- 
house and  operate  the  plant  in  connnection  with  the  telephone  system,  which  it 
has  also  acquired. 

RICHMOND,  IND. — The  report  of  the  municipal  electric  lighting  plant  for 
the  year  ending  May  31,  shows  that  the  receipts  have  been  a  little  more  than 
expenses,  notwithstanding  the  temporary  loan  made  for  its  betterment.  Mayor 
Zimmerman  opposes  the  employment  of  a  general  manager  on  the  ground  that 
it  would  add  another  name  to  the  pay  roll,  and  make  it  that  much  harder  to 
show  a  profit.  The  commissioners  are  capable  of  handling  the  plant  without  a 
general  manager,  he  says. 

DES  MOINES,  lA. — The  Edison  Electric  Light  Company  is  having  plans 
prepared  for  an  extension  to  the  east  wing  of  the  Center  Street  dam,  at  a  prob- 
able   cost   of   $50,000. 

HORTON,  KAN.— The  Ilorton  Water  &  Light  Company,  of  Horton,  has  been 
incorporated,   with   a   capital    of   $60,000. 

JACKSON,  KY. — The  Jackson  Electric  Light  &  Power  Company  is  stated  to 
has  secured  a  charter  to  operate  an  electric  light  plant  in  Breathitt  County, 
Ky.,  and  other  places;  capital,  $25,000.  Incorporators:  Louis  B.  Dailey,  M. 
Mitchell  and  others,  all  of  Jersey  City,  N.  J. 

GREENFIEL,D  MASS.— The  Greenfield  Electric  Light  &  Power  Company 
is  stated  to  have  purchased  water  power  at  Gardner  Falls,  and  will  expend 
about  $75,000  in  the  construction  of  a  dam,  canal  and  power  plant. 


.MF.RID.\,  MEXICO. — A  large  electric  light  and  power  plant  is  being  in- 
stalled here  by  the  Siemens  &  Halske  Company.  It  will  replace  the  plant  of 
the   company    which    recently    went    into    bankruptcy. 

(;U.\NAJUATO,  MEXICO.— It  is  stated  that  the  Guanajuato  Power  &  Elec- 
tric Company  will  have  its  great  electric  plant  completed  by  August  i  of  this 
year.  The  falls  where  the  plant  is  being  built  and  where  the  electrical  energy 
will  be  generated  are  situated  on  the  Duero  River,  near  the  city  of  Zamora, 
a  distance  of  no  miles  from  this  city  to  which  place  the  transmission  lines 
will  extend.  H.  H.  Filley  is  chief  engineer.  The  copper  cables  will  rest  on 
steel  towers,  each  46  feet  high.     These  towers  have  already  been  erected. 

ONTONAGON,  MICH.— The  Diamond  Match  Company  will  install  an  electric 
light  plant. 

BOYNE,  MICH.— E.  A.  Stowe  and  C.  C.  Follmer,  of  Grand  Rapids,  are  re- 
ported interested  in  the  construction  of  an  electric  light  and  power  plant  at 
Boyne. 

BOONEVILLK,  MISS.— The  Booneville  Electric  Light  &  Power  Company 
operates  a  loo-drop  board  with  258  subscribers  and  156  miles  of  toll  line.  The 
company  expects  to  double  its  system  this  year  owing  to  the  great  demand  for 
telephones. 

BOZEMAX,  MONT.— The  People's  Electric  Light  &  Power  Company,  of  this 
place,  has  filed  articles  of  incorporation.  The  capital  stock  is  $50,000  and  the 
incorporators  are   F.   L.   Benepe,   George   Flanders  and  G.  L.   Hogan. 

FORT  STANTON,  NEW  MEX.— An  electric  light  plant  is  to  be  installed 
here.     M.  H.  Fisher  is  interested. 

PENN  YAN,  N.  Y.— The  \'illage  Trustees  are  reported  to  be  considering  the 
question  of  installing  an  electric  light  plant. 

NIAGARA  FALLS,  N.  Y. — Bids  are  wanted  by  the  Toronto  &  Niagara  Power 
Company  for  a  power  wheel  pit.  It  will  be  480  feet  long,  180  feet  deep,  and  27 
feet  wide,  cut  through  solid  rock.  It  will  cost  about  $1,250,000,  and  will  de- 
\elop  225,000  horse-power. 

LEXINGTON,  N.  C— The  Lexington  Water  &  Light  Company,  capital 
$75,000,  has  been  chartered  by  F.  W.  Subert,  of  Waterbury,  Conn.  W.  G. 
Penry  and   others. 

PORTSMOUTH,  OHIO.— L.  E.  Smith  and  others  are  stated  to  have  peti- 
tioned for  a  franchise  for  a  lighting  plant. 

WILLIAMSBURG,  OHIO.— The  village  has  voted  favorably  on  a  proposition 
to  issue  bonds  for  the  purpose  of  building  a  municipal  lighting  plant.  Plans  are 
being  prepared. 

BAKER  CITY,  ORE.— The  Rock  Creek  Power  &  Transmission  Company  has 
commenced  work  on  the  installation  of  an  electric  power  plant  at  Rock  Creek. 
The  incorporators  are  Al.  Welsh,  A.  Lennox,  W.  H.  Shumaker  and  W.  H. 
Gilbert.  Power  will  be  transmitted  to  this  city  for  the  operation  of  its  light- 
ing and  street  railway  systems.  A  site  for  the  plant  has  been  purchased  and 
the  necessary  machinery  has  been  ordered  from  the  East. 

LEBANO.\,  PA. — The  Edison  Company  has  secured  the  contract  for  lighting 
the  city  for  ten  years  at  $79.92  per  light  per  year  for  arc  lights  and  $16.80  for 
incandescents. 

LEXINGTON,  S.  C. — The  Lexington  Water  Power  Company  has  applied  for 
a  charter.  The  capital  will  be  $50,000.  C.  G.  Guignard,  G.  A.  Guignard  and 
others  are  interested. 

SAN  ANTONIO,  TEX.— \V.  H.  Weiss  has  petitioned  the  City  Council  for  a 
franchise   for  an  electric  light  plant. 

KYLE,  TEX. — T.  C.  Johnson,  of  San  Marcos,  writes  that  it  is  proposed  to 
construct  an  electric  light  plant  to  light  oil  mill  property. 

BAY  CITY,  TEX.— The  Bay  City  Ice,  Light  &  Power  Company  has  been 
organized  here  with  a  capital  stock  of  $50,000.     I.  Marks  is  president. 

CLARKSVILLE,  TEX.— The  Clarksville  Light  Company  has  been  organized 
here  for  the  purpose  of  installing  an  electric  light  plant.  It  has  a  capital  stock 
of  $30,000.  The  incorporators  are  B.  S.  Silvey  and  W.  H.  Miller,  of  Clarks- 
ville; R.  W.  Wortham,  of  Paris,  Texas. 

PETERSBURG,  VA.— It  is  stated  that  the  Virginia  Passenger  &  Power  Com- 
pany will  build  a  dam  across  Appomattox  River  west  of  the  dam  above  Fern- 
dale    Park. 

SPOKANE,  WASH.— The  Washington  Water  Power  Company  will  con- 
struct an  electric  plant  at  Post  Falls,  to  cost  $500,000. 

ONALASKA,  WIS.— The  City  Council  has  granted  the  La  Crosse  Gas  & 
Electric  Company  a  franchise  to  install  an  electric  lighting  system  in  Onalaska. 

INDEPENDENCE,  WIS.— The  Village  of  Independence  will  receive  bids 
July  14  for  constructing  a  complete  electric  light  building,  pole  line,  70-h.p. 
boiler  and  engine  and  40-kw.  dynamo  and  switchboard. 


The  Electric  Railway. 


SANDERSVILLE,  GA.— The  City  Council  has  granted  a  franchise  for  the 
building  of  an  electric  railway  between  Sandersville  and  Tennille.  The  pro- 
moters of  the  enterprise  are  Jeff.   A.   Irwin  and   Lake  B.   Holt. 

HONOLULU,  HAWAII.— The  Public  Works  Department  has  approved  of 
the  plans  of  the  Rapid  Transit  Company  for  its  proposed  street  car  route  along 
the  water   front. 

ALTON,  ILL. — .'\nnounccment  has  been  made  of  the  proposed  consolida- 
tion of  the  Alton  &  East  .Mton  Railway  &  Power  Company  and  the  Alton 
Railway,   Gas   &   Electric   Company. 

CHIC.\GO,  ILL. — The  directors  of  the  Northwestern  Railway  have  decided 
to  make  the  extension  to  Ravenswood  an  elevated  structure  the  entire  dis- 
tance. The  extension  will  be  a  little  over  one  and  three-quarters  miles  long 
and  the  cost  will  be  about  $1,300,000.  The  money  will  be  obtained  through 
a   sale   of   bonds. 
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rillCACO,  II. I..  Ihc  S>nilh  .Sulc  ^iiliurUan  Kailway  ('i>iii|>itiiy  Iihi  brcii 
lni'ur|iiiriitr<l  wiili  u  rupilul  utoik  of  $511, uuu.  Tlir  iiir«r|iural<>ra  biuI  liril 
liKiiril  (i(  ilirritoK  arr  Corticlitii  J.  Ti<n,  Chatira  ('.  Ilciirn,  l''icilrrick  L'. 
Ilrinllr,  C'laytiiii  K.  Tuylur  and  (Stialav  Nrlauii,  u(  Clik'SBU.  It  la  prupuacil  lu 
cunalrtict  n  ruuil  (rum  a  t>»iiil  hi  Ihc  I'lty  of  I'hlcngu  In  llir  liuiiiularica  uf 
1\ki|(  County. 

KAST  ST.  I.OCIS.  ll.L.  The  Intcratntc  Tranalt  Co..  of  Kaal  St.  I.oula, 
which  forinrrly  cuiiiluclril  aulonioliilr  truflic  on  the  Kiula  llriilge,  haa  arciirrd 
a  soyc'"'  (ruiii'hiar  for  an  electric  li||ht  nntl  power  plant  on  the  Kuat  Siile. 
The  company,  of  which  I..  (•.  McNuir,  <if  Si.  I.ouia,  ia  preaiilrni,  iiKrera  lo 
give  the  city  of  Kuat  St.  I.oviia  two  per  cent,  of  ita  Rroaa  enrniniia  ihuiiiK  the 
hrat  ten  yeara  of  the  life  of  the  frunchiac  and  live  per  cent.  iluiinK  tl'c  auc- 
cectlintt  ten  yeura. 

NKW  YORK,  N.  Y.-  The  Ksciilntor  iit  Ihc  Iwcntylhinl  Street  atalion  of 
the  Sixth  Ave.  Klevnted  Knilwiiy,  which  hna  heen  nhnt  down  rcceiilly  lin« 
now  reminieil  rcKiilar  operation.  .Some  time  ago  the  motor  driving  the  cacalator 
waa  connected  lo  take  current  from  the  third  rail.  It  waa  found,  however, 
that  the  vidtage  Ihictuale*  over  n  conaiderably  wider  range  than  had  been 
anticipateil  and  the  Hhut  down  waa  necessary  in  order  that  nllcrationa  miglit 
he   inaile   in   Ihr  nmlor  to   secure  better   »|Ked   regulation. 


NEW  INDUSTRIAL  COMPANIES. 

THE  I'.VDKKW  KITKKS'  KI.I'.CTRIC  COMTANY,  Chicngo.  has  been  in- 
corporated, w-ith  a  capital  of  $2,500.  It  is  proposed  to  manufacture  electrical 
apparatus.     The  incorporators  arc  I".   S.   Monro,  J.   Hall  and  C.   M.  Thompson. 

THE  WELLINGKORP  MICA  v<t  MINING  COMPANY  has  been  estab- 
lished at  Ottawa,  Ont.,  with  a  capital  of  $500,000.  The  directors  arc  all  .Amer- 
icans. They  arc  Messrs.  Shirley,  Scnmans,  Gibb  and  Kloyd,  all  of  Boston. 
Mass.  The  company  is  incorporated  under  the  laws  of  the  State  of  Maine. 
The  product  of  Ihc  company's  mica  mines,  which  arc  situated  near  Ottawa, 
will    be    principally    manufactured    for    electrical    purposes. 


LEGAL. 


TIME  RECORDERS.— On  June  30,  1903,  U.  S.  Circuit  Court,  Boston,  Judge 
Hale,  granted  a  preliminary  injunction  against  John  C.  Wilson  doing  business 
as  Ihc  .\utomatic  Time  Stamp  Company,  restraining  him  from  the  manufacture 
and  sale  of  an  instrimient  for  measuring  and  recording  elapsed  time  called 
"The  Timomcter"  for  infringement  of  patents  Nbs.  424,291  and  583,320,  owned 
by  the   Calculagraph   Company. 

ELECTRICAL  WORKERS  BOYCOTT  ILLEGAL.— Attorney-General  Bell, 
of  Texas,  and  District  Attorney  Bee,  of  Bexar  County,  in  that  State  have 
brought  suit  against  the  Electrical  Workers'  Union,  of  San  Antonio,  Texas, 
under  the  .*\nti-Trust  law  for  $6,000  penalty  for  conspiracy  and  an  injunction 
to  prohibit  a  boycott  by  the  union  or  its  members.  When  the  Anti-Trust  law 
was  passed,  the  labor  unions  protested  against  it,  declaring  that  it  would 
operate  unfavorably  against  them,  and  they  asked  that  they  be  exempted  from 
the  provisions  of  the  statute.  Gov.  Lanbam  opposed  this  and  expressed  the 
opinion  that  the  law  could  not  interfere  with  workingmen  in  their  rights  and 
privileges.  The  suit  brought  by  the  Attorney-General  shows  that  these  rights 
do  not  include  the  boycott.  The  present  case  arose  over  the  boycott  of  the 
Herf  Building,  a  big  business  block  in  the  best  business  part  of  the  city, 
which  was  boycotted  by  the  unions  because  the  electric  wiring  was  done  by  a 
firm  that  was  on  the  union's  unfair  list.  Negotiations  were  pending  for  the 
lease  of  the  building  when  the  parties  who  wanted  to  lease  were  notified  by 
the  unions  they  would  be  boycotted  if  they  attempted  to  do  business  in  the 
structure.  This  threat  caused  the  proposed  lease  to  fall  and  no  man  or  firm 
will  now  lease  the  block.  The  matter  was  placed  before  the  Attorney-General, 
who  at  once  filed  a  suit  against  the  boycotting  union. 


PERSONAL. 


MR.  S.  F.  B.  MORSE,  assistant  passenger  traffic  manager  of  the  Southern 
Pacific  Railway,  with  headquarters  in  Houston,  Tex.,  has  tendered  his  resig- 
nation, to  take  effect  on  .'\ug.  i.  Mr.  Morse  went  to  the  Huntington  lines  from 
the  Big  Four. 

MR.  WILLIAM  CURRIE,  of  the  Stanley  Electric  Mfg.  Company,  who,  for 
some  time  past,  has  been  at  the  Pittsfield  works  as  Mr.  C.  C.  Chesney's  as- 
sistant has  been  appointed  sales  engineer  of  the  Chicago  office  of  the  company. 

MR.  H.  F.  SANVILLE,  of  Philadelphia,  has  been  fortunate  in  securing  the 
services  of  Mr.  A.  E.  Meixell  to  represent  his  various  lines  of  street  railway 
supplies  throughout  the  country.  Mr.  Mei.xell  was,  until  very  recently,  super- 
intendent of  the  Fairmount  Park  Transportation  Company.  He  has  just  re- 
turned from  his  maiden  trip,  on  which  he  met  with   decided  success. 

SKINNER  &  SETHM.AN,  consulting  and  contracting  engineers  of  Denver, 
Colo.,  have  recently  secured  a  contract  for  installing  an  electric  light  and  power 
plant  of  the  Pueblo  Insane  Asylum.  The  generating  units  will  consist  of  two 
Chase  simple  engines,  direct-connected  to  250-kw,  250-volt  Crocker-Wheeler 
generators.  The  contract  includes  the  wiring  of  the  grounds  for  16  arcs  and 
the  wiring  of  the  buildings  for  about  1,000  incandescents,  all  wires  being 
placed  in  conduit.  Some  motors  are  to  be  installed  later.  The  contract  price 
is  $12,850. 

MK.  J.  D.  MAGUIRE,  who  has  been  for  some  time  president  of  the  Magnet 
Wire  Company,  of  New  York,  has  resigned  his  position  with  that  company  and 
become  associated  with  the  National  Electric  Company,  of  Milwaukee,  Wis., 
the  successor  of  the  Christensen  Engineering  Company.  Mr.  Maguire's  of- 
fice is  at  135  Broadway,  New  York.  As  was  announced  in  these  columns  re- 
cently the  National  Electric  Company  was  organized  by  the  interests  in  control 
of  the  Christensen  Company  and  took  over  the  control  and  management  of  the 


latin  concern.  It  !•  now  continuing  the  niunufacliire  of  Ihc  Chrialenaen  Cum- 
puny'a  air  brakra  ninl  ricclrlcul  upputulua.  Ily  aecuring  .Mr.  MuKuirr'a  arrvicra 
ami  rxprririicc  the  National  Company  acquirea  an  udiled  eirmrni  of  ilrenglh 
In  lit   buainraa  organlnallon. 

.MK.  W.  E.  ('(IKI.Y,  prriidrnt  of  llic  Carnegie  .Steel  Company,  haa  jual 
been  arlrclrd  aa  unautunl  lo  I'rraidcnt  Schwab,  of  the  I'nilcd  Slalct  Steel  Cur- 
porulion.  In  a  biogiuphical  akrlcll  of  hia  aa  cliemial,  liiborulory  expert,  prac- 
tical manager,  clc,  llie  New  York  lleralii  niya:  "It  waa  during  hia  adminia- 
Iration  Ihat  the  old  trouble  in  annruling  platra  waa  corrected.  I'rrvioualy 
iiiuny  arnuir  jilatea  had  been  apoiled  by  overannraling,  which  rciulled  in 
cracking,  and  by  undrriinnraling.  It  wua  largely  a  matter  of  guraawork  when 
a  plule  waa  properly  annealed.  Thia  meant  the  loa>  of  thouaamlt  uf  dullara 
in  the  long  driuya  incident  to  the  tardy  proccia  or  armor  manufaclure.  Mr. 
Corey  auughl  I'rofeaaor  K.  A.  I'cHienden,  of  wireleaa  Irlrgrupliy  fame,  then 
profrianr  of  electrical  cnuineering  at  the  Wcatern  Univeraity,  anil  logrther  they 
invented  a  acheme  for  the  introduction  of  one  end  of  a  wire  in  the  annealing 
furnace,  and  the  expoaurc  of  the  olher  end  in  the  cold  air  outaide  of  the  mill. 
.\  heat  meaauring  device  in  ibc  center  of  the  wire  told  the  heat  of  the  fur- 
nace.     Il   haa  aincc  aaved   aiiiall   forlunea  annually." 


Obituary. 


.MR.  J.  .\.  IIK.S.SE,  of  ,\ttant.i,  Ga.,  died  sudilcnly  in  IloMon,  June  29,  while 
on  a  buainess  trip  to  that  city.  Mr.  Ileaae  had  been  identified  with  the  com- 
mercial si<lc  of  the  electrical  induKtries  for  many  years,  and  for  the  paal  four 
years  represented  the  Fort  W.iyne  Electric  Works  in  the  .South.  He  was  very 
well  known  to  many  of  the  pioneers  in  the  trade  and  this  notice  will  be  read 
with  sorrow  by  a  large  circle  of  friends  throughout  the  United  States.  The 
funeral  was  held  at  Lima,  Ohio,  Thursday,  July   2. 

MR.  GEORGE  S.  MORRISON,  the  celebrated  civil  engineer  and  bridge 
builder,  died  last  week.  He  was  at  one  time  president  of  the  American  Society 
of  Civil  Engineers  and  was  well-known  among  electrical  engineers.  Five 
bridges  across  the  Mississippi,  ten  across  the  Missouri,  and  many  other  im- 
portant structures  are  bis  most  fitting  monuments.  The  most  important  work 
being  the  bridge  at  Memphis,  with  a  single  truss  span  of  790  feet.  He  served 
as  a  member  of  the  Isthmian  Canal  Commission,  as  a  member  of  the  commis- 
sion appointed  by  President  Cleveland  to  locate  a  deep-water  harbor  in  South- 
ern California,  as  consulting  engineer  of  the  Dock  Department  of  New  York, 
and   in   other  distinguished  capacities. 


Educational. 


OHIO  STATE  UNIVERSITY.— Prof.  H.  15.  Brooks  reports  the  following 
graduates  in  electrical  engineering  this  commencement  from  the  Ohio  State 
University.  Columbus,  Ohio.  F.  R.  Kunkel,  Instrument  Standardizing  Dept., 
Westinghouse  Electric  &  Manufacturing  Co.,  Pittsburg.  C.  B.  Ross,  with 
Hoppcs  Mfg.  Co.,  Springfield,  Ohio.  R.  D.  Nye,  apprentice,  Westinghouse 
Electric  &  Mfg.  Co.,  Pittsburg.  W.  R.  Youmans,  apprentice.  General  Electric 
Co.,  Schenectady,  F.  M.  Webber,  with  Ft.  Wayne  Electric  Works,  Ft.  Wayne, 
Ind.  G.  L.  Mooney,  not  located,  home  address,  Woodsfield,  Ohio.  C.  F. 
Sloctemyer,  with  Jeffrey  Mfg.  Co.,  Columbus,  Ohio.  H.  B.  Brooks,  laboritory 
assistant,   National   Bureau  of  Standards,  Washington,   D.   C. 


Utabe  Botes. 


THE  HEINE  SAFETY  BOILER  CO.MPANY,  St.  Louis,  Mo.,  has  increased 
its  capital  stock  from  $430,000  to  $506,000,  60  per  cent,  of  the  increase  being 
paid  up. 

THE  ELECTRIC  CHAIR  COMPANY,  of  St.  Louis,  Mo.,  increased  its 
capital  stock  from  $75,000  to  $500,000,  $200,000  of  the  increase  to  be  preferred 
stock  at  8  per  cent. 

REMOVAL. — The  Boston  office  of  the  Gould  Storage  Battery  Company  has 
been  moved  from  53  State  Street  to  more  commodious  quarters  at  89  State 
Street  in   the   Fiske    Building. 

THE  WESTERN  ELECTRIC  COMPANY  has  added  two  handsome  pamph- 
lets to  its  attractive  line  of  trade  literature.  No.  3030  is  on  the  subject  of 
sewing  machine  motor  equipments  and  the  other  (No.  6005)  relates  to  automatic 
circuit  breakers  for  direct  current.  Both  catalogues  are  completely  illustrated 
with    half-tone    views    and    diagrams. 

THE  NORTHERN  ELECTRICAL  MFG.  CO.,  Madison,  Wis.,  in  leaflets  Nos. 
100,  loi,  102  and  103,  illustrate  the  application  of  Northern  motors  to  the  operation 
of  a  cement  mill;  a  portable  radial  drill,  the  driving  of  a  collar  and  cuff  ironer 
in  laundry  work  and  the  driving  of  a  28-in.  lathe,  respectively.  The  principal 
features  of  construction  of  the  motors  and  their  adaptability  are  briefly  pointed 
out. 

-AMMETERS  AND  VOLTMETERS.— The  Jewell  Electrical  Instrument 
Company,  Chicago,  111.,  in  its  circular  No.  1050,  illustrates  and  describes  the 
Jewell  circuit-breaking  ammeters  and  voltmeters,  which  are  designed  for  the 
protection  of  the  various  forms  of  electrical  apparatus  and  for  the  automatic 
handing  of  electricity.  This  device  was  described  and  illustrated  in  our  issue 
of  .April  4,    1903. 

THE  C.  W.  HUNT  COMPANY,  West  New  Brighton,  Staten  Island,  N.  Y., 
in  pamphlet  No.  034,  just  issued,  describes  and  illustrates  very  completely  the 
different  forms  of  industrial  railways  for  man-afacturing  establishments,  and 
in  catalogue  035  the  subject  of  coal  handling  machinery  is  gone  into  very 
thoroughly.  The  illustrations  in  both  publications  show  many  actual  installations 
and  the  various  types  of  apparatus,   etc.,   used. 


July  ii,  1903, 


ELECTRICAL    WORLD    and    ENGINEER. 


87 


COLORS  AND  SPECIFICATIONS.— The  Joseph  Dixon  Crucible  Company, 
Jersey  City,  N.  J.,  is  sending  out  a  new  folder  entitled,  "Colors  and  Speci- 
fications." In  it  are  contained  five  examples  of  steel  and  iron  construction 
which  have  been  painted  with  Dixon's  protective  paints.  The  folder  contains 
samples  of  four  colors  of  Dixon's  silica  graphite  plant  for  steel  and  iron  con- 
struction, tin,  iron  and  shingle  roofs.  The  specifications  suggest  best  methods 
for  construction  and  maintenance  in  the  painting  of  steel  and  iron.  This  com- 
pany has  had  an  experience  of  forty  years  in  the  manufacture  of  protective 
paint. 

PITTSBURG  TRANSrORMERS.— The  Pittsburg  Transformer  Company  is 
sending  o^it  a  circular  giving  a  copy  of  a  letter  from  the  Atlantic  Coast 
Electric  Light  Company,  Asbury  Park,  N.  J.,  which  speaks  very  favorably  of 
Pittsburg  transformers.  The  point  is  made  that  in  five  years'  time  not  a  single 
Pittsburg  transformer  has  been  burned  out,  nor  has  any  of  them  caused  the 
slightest  trouble.  Mr.  A.  II.  Mustard,  120  Liberty  Street,  New  York,  is  sales 
agent  for  the  Pittsburg  Transformer  Company.  Mr.  Mustard  will  be  very 
glad  to  send  a  copy  of  this  circular  to  any  one  interested  in  the  subject  of 
transformers. 

THE  COPENHAGEN  AUTOMATIC  FIRE  ALARM  CO.,  Sheboygan,  Wis., 
has  just  issued  an  interesting  and  attractive  pamphlet  descriptive  of  the  "Copen- 
hagen" automatic  fire  alarm.  On  the  principle  that  an  ounce  of  prevention  is 
worth  a  pound  of  cure  this  device  stands  on  ground  that  cannot  be  shaken. 
The  manufacturers  point  out  how  it  has  saved  much  valuable  property  from 
destruction  by  the  simple  function  of  ringing  an  alarm  when  undue  heat  is 
present.     With  so  simple  a  device  there  seems  to  be  no  excuse   for  permitting 


property  to  go  unprotected  against  fire.  Everyone  interested  should  look  into 
the  merits  of  the  "Copenhagen."  A  copy  of  the  catalogue  tells  what  it  has 
done  and  what  it  will  do. 

THOMAS  E.  CLARK  WIRELESS  TELEGRAPH-TELEPHONE  COM- 
PANY, of  Detroit,  Mich.,  represented  by  G.  F.  Riefstahl,  secretary,  and  Ack- 
ling  Stirling,  exhibited  several  of  its  wireless  telegraph  sets  at  the  recent 
independent  telephone  convention  in  Chicago.  One  very  compact  set,  intended 
for  schools  and  colleges,  and  other  light  experimental  work  in  wireless  tele- 
graph attracted  much  attention  on  account  of  its  reasonable  price  and  efficiency. 
This  outfit  was  contained  in  two  cases  about  the  size  of  an  ordinary  dress 
suit  case.  The  company  also  makes  larger  apparatus  good  for  operation  up  to 
ten  miles.  All  these  sets  were  shown  in  working  order,  one  set  with  a  re- 
cording tape   in   connection. 

UNDERGROUND  CONDUITS.— The  American  Stone  Conduit  Company,  of 
Chicago,  is  manufacturing  an  underground  conduit  that  is  rapidly  growing  in 
popularity  with  electrical  and  contracting  engineers  and  electric  lighting,  power, 
telephone,  telegraph  and  street  railway  companies.  This  conduit  is  made  in 
single  duct,  6  ft.  lengths,  4J/2  in.  in  diameter,  with  a  3'/i  in.  bore,  the  materials 
of  construction  being  crushed  limestone  and  the  best  quality  of  Portland  ce- 
ment. In  the  process  of  manufacture  the  conduit  is  subjected  to  an  interior 
pressure  of  3,500  pounds  per  square  inch,  giving  great  strength  to  the  walls 
and  a  highly  polished  inner  surface.  In  a  recent  pamphlet  issued  by  the  com- 
pany are  given  six  illustrations  of  actual  installations  of  these  conduits,  be- 
sides others  showing  the  construction  of  the  conduit,  method  of  making  joints, 
etc.     The  company's  office  is  at  94  La  Salle  Street,  Chicago. 


UNITED    STATES    PATENTS    ISSUED    JUNE    30,    1903. 

[Conducted  by   Wm.   A.   Rosenbaum,   Patent   Attorney,   140   Nassau   St.,   N.   Y.] 

731,805.  TELEPHONE-NOTATION  REGISTER;  Joseph  P.  McKee,  Alle- 
gheny, Pa.     App.  filed  April  21,   1902. 

731,899.  ELECTRICAL  INDICATOR  FOR  TELEPHONIC  TOLL-COLLECT- 
ING DEVICES;  Romeo  B.  Hazletl,  Pliiladelphia,  Pa.  App.  filed  Jan.  30, 
1902. 

732,014.  INDUCTION  COIL;  John  Splitdorf,  New  York,  N.  Y.  App.  filed 
April  8,  1903.  A  supplemental  condenser  is  used  in  parallel  with  the  main 
condenser  and  the  circuit  breaker,  the  purpose  being  to  insure  a  strong 
discharge  across  the  points.      (Issued  June  23.) 

732,047.  ELECTRODE;  William  R.  Chipman,  New  York,  N.  Y.  App.  filed 
May  8,    1902. 

732,062.  POWER  TRANSMISSION  AND  CONTROL;  Justus  B.  Entz,  Phil- 
adelphia, Pa.     App.  filed  March  29,  1898.     (See  Current  News  and  Notes.) 

732,088.  INSULATOR  FOR  HIGH-TENSION  CURRENTS;  Karl  Selim 
Lemstrom,  Ilelsingfors,  Russia.  App.  filed  September  9,  1902.  (See 
Current   News  and  Notes.) 

732,098.  CENTRAL-ENERGY  TELEPHONE  SYSTEM;  Kempster  B.  Miller, 
Chicago,  III.     App.   filed  February  4,   1901. 

732,114.  MAINTAINING  SYNCHRONOUS  ROTATION  OF  DYNAMO- 
ELECTRIC  MACHINES;  Edwin  W.  Rice,  Jr.,  and  Ernest  J.  Berg,  Sche- 
nectady, N.  Y.  App.  filed  Aug.  28,  1899.  (See  Current  News  and 
Notes.) 

732.130.  SYSTEM  OF  CONTROL  FOR  ELECTRICALLY-PROPELLED 
TRAINS;  Elmer  A.  Sperry,  Cleveland,  Ohio.  App.  filed  Sept.  14,  1898. 
(See  Current   News  and   Notes.) 

732.131.  SELECTIVE  PARTY-LINE  TELEPHONE  SYSTEM;  Albert  J. 
Springborn,  Cleveland,  Ohio.     App,  filed  June  12,   1901. 

732,141.  ELECTRIC-ARC  LAMP;  Christian  J.  Toerring,  Philadelphia,  Pa. 
App.  filed  June  25,   1902.      (See  Current  News  and  Notes.) 

732.144.  TROLLEY;  John  H.  Walker,  Lexington,  Ky.  App.  filed  March  14, 
1902.  A  construction  of  harp  and  wheel  hub  affording  good  contact  and 
lubrication. 

732.145.  TROLLEY;  John  H.  Walker,  Lexington,  Ky.  App.  filed  Nov.  20, 
1902.      A   modification   of   the   preceding  patent. 

732,147-  TELEPHONE-TRANSMITTER;  Mathias  Weisser,  Milwaukee,  Wis. 
App.   filed  Jan.    11,    1902. 

732,153.  INDUCTION  MOTOR;  Andrew  E.  Averrett,  Schenectady,  N.  Y. 
.\pp.  filed  April  21,  1903.  To  prevent  an  initial  rush  of  current  at  start- 
ing, a  portion  of  the  secondary  winding  is  made  of  iron,  replacing  the 
usual  copper  and  thus  introducing  a  resistance  which  keeps  the  current 
down. 

732,157.  ELECTRIC  RAILWAY;  Arthur  B.  Bedworth,  Boston,  Mass.  App. 
filed  Nov.  13,  1902.  A  car  entering  a  block  on  a  single  track  railway 
cuts  off  current  from  a  short  section  of  the  track  in  the  block 
ahead  to  prevent  other  cars  entering  the  block  from  the  opposite  direction. 

732,170.  ELECTRIC  SWITCH;  Theodore  O.  Chouinard,  Quebec,  Canada. 
App.   filed  June  21,   1902.     Details. 

732.17'-  BRUSH  HOLDER;  .Mexandcr  Churchward.  Chicago,  HI.  App.  filed 
Nov.  13,  1899.  The  carbon  brushes  can  be  removed  from  the  holder  and 
replaced   without  altering  the  spring   tension. 

732,174-  AUTOMATIC  CUT  OUT  DEVICE  FOR  ELECTRICAL  TRANS- 
FORMERS; De  Witt  C.  Conkling,  Cincinnati,  Ohio.  App.  filed  July  2, 
1902.      Shutting   off   current    from    the   last   lamp,    automatically    opens   the 


primary  circuit,  thereby  cutting  out  the  transformers  and  upon  again 
closing  the  secondary  or  service  circuit  at  any  point,  the  primary  cir- 
cuit  is    likewise   closed   through    the   transformer. 

732,176-  COMPENSATING  FRICTION  IN  ELECTRIC  METERS;  Frank  P. 
Cox,  Lynn,  Mass.  App.  filed  Jan.  22,  1902.  (See  Current  News  and 
Notes.) 

732,182.  ELECTRIC  ARC  LAMP;  Richard  Fleming,  Swampscott,  Mass.  App. 
filed  Jan.  30,  1901.  The  principal  improvements  consist  of  spring-sup- 
ports for  the  magnet  spools,  spring-connections  between  the  armatures  and 
connecting  rods,  and  a  balanced  rocker-arm  connecting  the  series  and 
shunt  armatures  with  an  adjustable  weight  to  enable  the  lamp  to  be  ad- 
justed   to   the    proper   strength   of   current. 

732,196.  TERMINAL  SOCKET;  Carl  Leichtenschlag,  Berlin,  Germany.  App. 
filed  March  10,  1900.  A  lamp  receptacle  in  which  the  threaded  sleeve  has 
extending  portions  interlocking  with  cavities  in  the  porcelain  base  to 
fasten   it    thereto. 

732.200.  ARMATURE;  John  A.  Little,  St.  Louis,  Mo.  App.  filed  Sept.  20, 
1902.  An  armature  core  built  up  of  uniform  sections,  any  of  which  may 
be   readily   removed   and   replaced. 

732.201.  ELECTRIC  CONTROLLER;  John  A.  Little,  St.  Louis,  Mo.  App. 
filed   March   i6,    1903.      Details. 

732,204.  PHASE  TRANSFORMATION;  Alexander  D.  Lunt,  Schenectady, 
N.  Y.  App.  filed  June  25,  1900.  Consists  in  combining  magnetic  fluxes 
having  phase  relations  corresponding  to  those  of  the  currents  of  a  poly- 
phase system  of  a  given  number  of  phases  and  inducing  by  the  resultant 
fluxes   electromotive   forces   having  a   different   number   of   phases. 

732,235.  ELECTRIC  MOTOR;  Peter  Swan,  Calcutta,  India.  App.  filed 
Jan.  13,  1903.  The  commutator  segments  have  longitudinal  holes  termi- 
nating in  enlarged  cavities,  to  receive  the  ends  of  the  armature  conductors. 

732.238.  AUTOMATIC  REGULATOR  FOR  ELECTRIC  GENERATORS; 
William  A.  Turbayne,  Buffalo,  N.  Y.  App.  filed  July  19,  1902.  (See 
Current   News  and  Notes.) 

732.239.  AUTOMATIC  REGULATOR  FOR  ELECTRIC  GENERATORS; 
William  A.  Turbayne,  Buffalo,  N.  Y.  App.  filed  July  31,  1902.  (See 
Current  News  and  Notes.) 

732.240.  BRUSH  HOLDER;  Louis  E.  Underwood,  Lynn,  Mass.  App.  filed 
May  19,  1902.  A  construction  whereby  the  pressure  on  the  brush  in  the 
direction  of  commutation  and  the  pressure  in  the  direction  transverse 
thereto  are  maintained  at  a  definite  relation  to  each  other. 

732,247.  CONTROLLER  FOR  ELECTRIC  MOTORS;  Eddy  R.  Whitney, 
Swampscott,  Mass.  App.  filed  May  2,  1903.  A  controlling  switch  adapted 
to  connect  the  motor  across  low  potential  mains  to  obtain  a  certain  speed 
and  then  connect  it  across  higher  potential  mains,  a  variable  field  being 
used  on  each  circuit  to  further  increase  or  vary  the  speed. 

732,253-  CIRCUIT  BREAKER;  Henry  P.  Ball,  New  York,  N.  Y.  App.  filed 
Jan.  29,  1902.  An  operating  handle  for  the  switch  blade  which  will  ex- 
ert a  gradually  increasing  leverage  thereupon. 

732.254.  CIRCUIT  BREAKER;  Henry  P.  Ball,  New  York,  N.  Y.  App.  filed 
April  ifi,  1902.  Details  of  the  latch-relcasing  mechanism  of  an  under- 
load  circuit   breaker. 

732.255.  OIL-SWITCH;  Henry  Price  Ball,  New  York,  N.  Y.  App.  filed 
Aug.   18,   1902.      (See  Current  News  and  Notes.) 

732,272.  SIGNALING  SYSTEM;  Harold  G.  Brown,  Melrose,  Mass.  App. 
filed  Oct.  10,  1902.  In  railway  systems  employing  a  direct  current  for 
both  power  and  signal  service,  the  object  is  to  prevent  the  return  current 
in  the  rail  from  operating  the  signal  system  when  a  part  of  the  circuit 
of  the  latter  includes  the  rail. 
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Jit.Ki-       El.KtTROMAC.NKT;     Chorlrt    A.     Iliti.l.     Mrmphii.    Tenn.       App. 

filed   Aug.    ji,    lOHJ.      A    tiin-ial    (nnn   i«f    iiiuKiirl    iiitrndril   to    rriiinvc   iron 

pirllclct   from   lollon  nrnl  at  il    it    fril  to   tlir   cniahlnii  mill. 
7JI,»6j.      AL.AKM    Cl.tKK;    Williani    K<lwur<U,    Knatun,    I'n.      A|ip.    filcil    Nov. 

7.    i«o».      A    litirglar    alnrm    in    ronnrrlion    willi    a    liuli,    the   tlgnal    i(    the 

•sine  lime  »rrving  oi  nn  ordinary  iloor  hrll. 

73*,*84.  TKI.KI'IIONE  TRANSMITTER;  Einr.i  II  l«hnctlocl<.  New  York. 
N.    Y.      A|ip.    filed    May   7,    1000. 

7JJ.i8$.  TKI.KI'IIONE  TRANSMITTER;  Erne.l  II.  F.lineilock.  New  York. 
N.   Y.     .\pp.   filed  Dec.   5.    lom. 

7J».»86.  TKI.KI'IIONK  TRAN.SMITTER  llASE;  Erne.t  ».  r.ilinc.lo.fc,  New 
York.   N.    V.      ,\pp.   liird   Oct.    7.    igoi. 

7ji.j8?.  TKI.EIMIONE  IllHIK  SWITCH;  ErncM  B.  lahnr.lock.  New  York. 
N.  Y.     App.  filed  Oct.  25.   190J. 

7JJ.346.  ELECTRIC  IGNITER:  Albert  F.  Gnni.  llolioken.  N.  J.  App.  filed 
Jan.  JO.  igoj.  An  ini|>rovenient  upon  the  I.e  I'ontoiii  niagnclu  nparkrr 
whereby  each  Impulie  of  current  generated  may  be  of  lnnRer  duriitinn 
than    is   alTordrd    by    the   aforesaid    device. 

73J.35I.  SYSTEM  OK  MOTOR  CONTROI.;  George  II.  Hill.  Schenrclady. 
N.  V.  App.  filed  April  1,  iqoj.  A  hoisting  motor  in  which  the  tield  it 
connected  con>-t.-)nlly  across  the  supply  mains,  so  that  when  the  armature 
is  short  circuited  for  braking  purposes,  the  field  will  not  be  affected  by 
armature    currents. 

7J.-.J64.  ELECTRIC  IGNITER;  Herbert  G.  Mears.  New  York,  .-ind  H.nry  W. 
-Vylward,  Urooklyn,  N.  Y.  App.  fdcd  Nov.  19,  igoj.  An  improvement 
upon   the   I-e   I'ontois  igniter  with   the  object  of  simplicity   of  construction. 

733.365.  IGNITER  FOR  INTERNAL  COMBUSTION  ENGINES;  Herbert 
G.  Meats.  New  York,  and  Henry  W.  Aylward,  Brooklyn.  N.  Y.  App. 
bled  Nov.  19,  1902.  A  further  improvement  of  the  Le  Pontois  igniter 
by  which  the  timing  of  the  ignition  can  be  accurately  and  readily  effected. 

732.366.  ELECTRIC  IGNITER;  Herbert  G.  Mears,  New  York,  and  Henry  W. 
Aylward,  Brooklyn.  N.  Y.  App.  filed  April  3.  1903.  A  further  improve- 
ment in  the  Le  Pontois  igniter  wherein  the  pole  pieces  of  the  magnet  arc 
arranged  parallel  to  the  axis  of  rotation  and  upon  the  opposite  sides  of  an 
inductor    in    the    shape    of    a    disk. 

732.371.  GENERATOR  FOR  ELECTRIC  IGNITERS;  Leon  J.  Le  Pontois, 
New  York,  N.  Y.  App.  filed  Feb.  15,  1902.  The  ignition  device  referred 
to  in  above  patents  and  consisting  essentially  of  a  rotatinp;  m.ignctic  in- 
ductor having  a  cutaway  peripheral  portion  and  moved  with  respect  to  a 
coil  carried  by  a  stationary  magnet  so  as  to  generate  impulses  for  igniting 
the  explosive  charges  in  a  gas  cylinder.  The  engine  fly-wheel  is  prefer- 
ably used  as  the  inductor. 

732.372.  GENERATOR    FOR    IGNITERS;    Leon    J.    Le    Pontois,    New    York. 


732.371- — Generator  for  Electric  Igniters.   ■ 

^>-    Y.     App.   filed   Aug.    8,    1902.      A   modification  of  the   preceding  inven- 
tion. 

732.377-  ELECTRICAL  MOTOR;  Harold  Rowntree,  Chicago,  111.  App.  filed 
Nov.  15,  1899.  An  electric  motor  having  its  armature  and  field  simul- 
taneously revoluble  in  opposite  directions,  in  combination  with  a  hoisting 
mechanism,  driven  faster  by  one  of  said  parts  than  by  the  other,  and  with 
means  whereby  the  slow-driving  part  may  be  actuated  and  its  brake  re- 
leased without  releasing  the  brake   of  the  fast-driving  part. 

732,410.  MANUFACTURE  OF  SILICON  AND  ALUMINUM  FROM  SIL- 
ICATES OF  ALUMINA;  Christian  Harrebow  Horaan,  Christiania,  Nor- 
way.    App.  filed  Oct.    13,   1902.      (See  page   62.) 

732,443-  TELEPHONE;  Fred  C.  Redfield,  Nashua,  X.  H.  App.  filed  April  3, 
1902. 

732,449.  TELEPHONE  TRANSMITTER  AND  RECEIVER;  Oliver  P.  Sara- 
mons,  Denison,  Tex.     App.  filed  July  14,  1900. 

732,477.      ELECTRIC    SWITCH;    Isaac    G.    Waterman,    Santa    Barbara,    Cal. 

App.  filed  Aug.  2,   1902.     Details  of  a  push  switch. 
732,488.       ELECTRIC-ARC    LAMP    FOR     CONSTANT-POTENTIAL-     CIR 

CUITS;    James   J.    Wood,    Fort    Wayne,    Ind.      App.    filed    June    14,    1902. 

(See  Current  News  and  Notes.) 


7JJ.4H9.     Rill  (ISTAT  FOR   ARC    LAMPS;  Jamei  J.   Wood.  Fort   Wayne,   Ind. 

App.   filed   April  jj.   1903.      (See  Current   Newt  anil  Notei.) 
rj*.<9S.     TROLLEY;   Ororfc   E.   Ailcn.    Pitl.burK.   and   George   Zinimcr.   All. 

gheny.  P«.     App.  filed  April  15,  igoj.     Drtaili  ot  a  device  lor  retaining  the 

wheel  on  the  wire. 

73».5i.i.  EI.Kt  TKK  RAILWAY;  Edward  C.  ll..ynlon,  Newburgb,  N.  Y.  App. 
file.l  March  •.,  190J.  In  a  train  or  twitiliinit  yard,  the  current  for  the 
•  witching  rnninr  it  carried  by  overhead  railt  extending  arrosi  all  of  the 
trackt  and  the  lomnintive  carriei  a  thoe  long  ennuuh  to  bridge  from  anc 
rail  to  aiii.lhrr,  (hut  receiving  current  at  all  timet  without  the  neccfiity  nf 
overhead    «wilclic». 


73^.5 1 i.— Electric   Railway. 

73J.559.  ELECTRIC  SIGNAL;  George  F.  Ihl.o,,.  St.  Augustine.  111.  A„p. 
filed  July  21.  1902.  An  electric  bell  i»  pui  i„io  circuit  with  a  bond,  one 
terminal  of  which  is  insulalid  from  the  rail  but  mechanically  connected 
therewith  by  the  car  wheel,  the  signal  being  used  to  indicate  the  approach 
of   the   train. 

732,S86.  SAFETY  DEVICE  FOR  ELECTRIC  ELEVATORS;  Gustaf  T 
Rennerfelt,  Brooklyn,  N.  Y.  App.  filed  Sept.  17,  1902.  The  brake  mag- 
net IS  in  series  with  two  circuits,  one  of  which  is  open  while  the  motor  is 
driven  as  a  generator,  while  the  other  is  opened  whenever  the  main  cir- 
cuit is  interrupted,  the  object  being  to  prevent  the  disablement  of  the 
brake  m  case  the  main  circuit  is  opened  while  the  motor  is  being  driven 
as    a   generator. 

732.598.  CLIP;  Louis  Stcinbcrger.  Brooklyn,  N.  Y.  App.  filed  Sept.  12, 
1902.  The  connection  between  the  ear  which  holds  the  trolley  wire  and 
the  clip  is  more  or  less  yielding  to  provide  for  strains  brought  upon  the 
ear    by   the    trolley   wheel. 

732.599-  TURNBUCKLE  STRAIN;  Louis  Steinberger,  New  York,  N.  Y. 
App.   filed   Feb.   24,   1903.     Details. 

732.608.  ELECTRICAL  CONTACT  CONTROLLING  FLOAT;  Isaac  G.  Wa- 
terman, Santa  Barbara.  Cal.     App.  filed  Aug.  4,  1902.     Details. 

732.616.  METHOD  OF  APPLYING  HEAT  TO  ELIXTROLYTES;  Charles 
Frederick  Burgess  and  Carl  Hambuechcn.  Madison,  Wis.  App.  filed 
March   12,   1903.     (See  page  62.) 

732.619.  CONTROLLER  FOR  ELECTRIC  HOISTS;  Philip  J.  Darlington. 
Glenridge,  N.  J.  App.  filed  Oct.  3,  1902.  A  reversing  cylinder  controller 
having  a  contact  adapted  to  shunt  the  armature  of  the  motor  in  downward 
running. 

732,631.  ASYMMETRIC  CONDUCTOR;  Carl  Hambuechen,  Madison,  Wis. 
App.  filed  Jan.   19,   1903.     (See  page  62.) 


732,598.— Clip. 

732,644.  SWITCH  FOR  DOUBLE  FILAMENT  ELECTRIC  LAMPS;  Levi 
Lobenthal,  New  York,  N.  Y.  App.  filed  Dec.  30,  1902.  A  switch  for 
throwing  in  either   filament   as   desired. 

732,648.  TELEGRAPHIC  TRANSMITTER;  Horace  G.  Martin,  Brooklyn, 
N.  Y.  App.  filed  Oct.  6,  1902.  The  transmitter  is  constructed  to  make  all 
dots  automatically,  leaving  it  in  the  power  of  the  operator  to  adjust  the 
length  of  the  dot,  the  idea  being  to  relieve  the  operator  of  some  of  the 
nervous  strain  involved   in   the  operation   of  an   ordinary   Morse   key. 

732,654.  MEANS  FOR  MAINTAINING  SYNCHRONOUS  ROTATION  OF 
DYNAMO-ELECTRIC  MACHINES;  Edwin  W.  Rice,  Jr.,  and  Ernest 
J.  Berg.  Schenectady,  N.  Y.  App.  filed  Aug.  28,  1899.  (See  Current 
News  and  Notes.) 

732,665.  INSULATING  SYSTEM  FOR  ELECTRIC  TRANSMISSION  CIR- 
CUITS; Alvah  W.  Underwood,  Pittsfield,  Mass.  App.  filed  Dec.  18, 
1902.  The  main  insulator  is  supported  upon  a  bridge  whose  ends  are 
fixed  to  two   auxiliary  insulators  carried  by  the   cross  arm. 

732.672.  ELECTRIC  SWITCH;  Henry  P.  Ball,  New  York,  N.  Y.  App.  filed 
July  6,  1900.  The  operative  parts  are  constantly  immersed  in  oil  and  the 
contacts  are  separated  by  insulating  partitions  to  avoid  any  possibility 
of  a  short  circuit. 
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The  American  Pacific  Cable. 

Closely  following-  the  British  Pacific  cable,  the  American  Pacific 
cable  has  been  completed,  and  thanks  to  the  courage  and  enterprise 
of  the  Mackays  and  the  Commercial  Cable  Company,  this  country 
is  now  in  direct  communication  with  all  its  dependencies  and  posses- 
sions in  the  Far  East.  As  soon  as  the  next  link  is  carried  to  the 
shore  of  China,  we  shall  have  an  .'\merican  cable  route  of  our  own 
all  the  way  to  that  part  of  the  world  with  which  the  destinies  of  this 
country  are  being  so  closely  interwoven,  and  shall  command  direct 
communication  with  it  as  freely  and  instantaneously  as  now  with 
Europe.  The  benefits  to  the  United  States  from  this  work  will  be 
immediate,  and  in  the  long  run  incalculable;  and  the  memory  of  the 
late  John  Mackay  will  be  forever  associated  with  this  great  and 
honorable  achievement,  on  which  all  would  have  been  glad  to  see 
him  alive  to  enjoy  the  congratulations  extended  to  his  son  by  Presi- 
dent Roosevelt.  Not  only  can  our  government  at  once  administer 
in  the  Philippines  with  greater  efficiency,  but  our  merchants  can  save 
enormously  in  the  time  and  cost  of  their  cable  messages  and  push 
their  Oriental  trade  with  greater  success  than  ever  before.  We  trust 
the  cable  will  be  profitable,  and  beg  to  ofTer  our  hearty  felicitations 
to  the  managers  and  leaders  in  this  great  undertaking,  which,  in  its 
way,  means  just  as  much  as  the  battle  of  Manila,  and  is  a  bloodless, 
peaceful  conquest  over  the  obstacles  of  Nature  for  the  lasting  good 
of  mankind.  An  interesting  reflection  is  whether  this  great  work 
would  be  now  completed  and  so  satisfactorily,  if  those  had  prevailed 
who  fought  so  strenuously  for  government  ownership  of  a  Pacific 
cable.  None,  we  believe,  will  deny  the  advantage  of  private  owner- 
ship in  the  case  of  such  a  great  auxiliary  to  commerce,  and  the  gov- 
ernment should  be  thankful  that  it  was  not  burdened  with  a  charge 
that  held  possibilities  of  a  kind  now  being  revealed  in  the  investi- 
gation of  the  Postmaster  General's  department.  Indeed,  it  may  be 
said  that  Mr.  Mackay  in  taking  up  the  project  as  a  commercial  ven- 
ture, incidentally  performed  a  considerable  public  service. 
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The  Grounded  Wire  as  a  Protection  Against  Lightning. 

One  of  the  papers  presented  at  the  recent  Niagara  Falls  convention 
of  the  American  Institute  of  Electrical  Engineers  was  read  by 
Mr.  Ralph  D.  Mershon  on  the  important  question  of  the  protective 
influence  of  grounded  aerial  wires  over  transmission  wires.  Light- 
ning is  one  of  the  outstanding  hazards  of  electrical  transmission 
which  cannot  be  reduced  to  simple  arithmetic,  and  for  which  no 
reliable  estimates  can  be  prepared  in  advance.  Some  plants  suffer 
heavily  by  lightning  every  year.  Others  never  spend  a  dollar  on 
the  score  of  injuries  due  to  lightning.  Much  depends  upon  the 
locality  of  the  plant  and  the  topographical  conditions. 


Mr.  Mershon  makes  a  definite  attempt  to  compute  the  shielding 
influence  which  a  grounded  wire  e-xercises  over  a  working  wire  in 
its  neighborhood.  The  computation  indicates  that  a  marked  degree 
of  shielding  may  be  expected.  In  a  question  of  this  sort,  however, 
theory  can  only  be  taken  as  a  rough  guide.  There  is  nothing  more 
wonderful  than  the  freaks  of  lightning.  Sometimes  lightning  seems 
to  delight  in  bidding  defiance  to  every  known  law  of  electromag- 
netisni.  The  forces  invoked  are  so  sudden  and  so  powerful  that 
the  pheiinomena  are  much  more  complex  than  any  we  deal  with 
experimentally.  It  is  only  by  accumulating  experience  and  practical 
observation  on  tiie  protective  value  of  safeguards  against  lightning 
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that  we  can  form  a  reliable  estiinalc  of  tlicir  value.  Tlit-rc  have  hern 
many  instaiicfs  of  the  use  of  Krotiiided  giiaril  wirrs  over  transmis- 
sion circuits,  aiul  the  data  have  been  collected  to  a  certain  extent. 
These  data  seem  to  indicate  a  distinct  protective  inlhience  afforded 
by  the  aerial  grounded  wire.  In  telegraphy  ii  has  long  been  known 
that  the  topmost  wires  of  a  nimdicr  of  wires  on  a  pole  line  were  more 
likely  to  sutler  by  lightning  than  a  lower  wire,  or  a  single  wire. 
We  know  that  to  bury  a  wire  underground  is  to  insure  it  against 
lightning  disturbance,  except  for  connections  with  overhead  wires. 
In  other  words,  a  subterranean  or  subaipieous  cable  conductor,  whose 
terminals  were  not  allowed  to  reach  above  ground,  would  be  per- 
fectly safe  from  lightning.  The  use  of  grounded  aerial  wires  over 
a  working  wire  on  a  pole  line  is  a  rough  .iiirnipi  tn  briuK  the 
ground  above  the  level  of  the  working  wire,  and  ought  to  iiavc  soino 
advantage 


As  for  the  barbed  wire,  we  cjuitc  agree  with  Mr.  Mcrshou  that 
the  barbed  wire  presents  no  advantage  ovct:  plain  wire.  Rarbed 
wire  fences  may  keep  out  cattle,  but  they  cannot  keep  out  lightning. 
Even  if  there  were  an  advantage  in  barbed  guard  wires  over  plain 
wires,  it  wouKl  li.ivc  to  he  a  marked  advantage  to  compensate  for 
the  great  disadvantage  of  handling  and  suspending  barbed  wire.  It 
is  awkward  to  transport,  handle  and  suspend.  It  is  also  much  more 
apt  to  cross  mechanically  with  other  wires  than  a  smooth  wire. 
It  is  difficult  to  sec  on  what  theory  the  use  of  barbed  lighting  guard 
wire  could  be  supported.  It  is  probably  a  relic  of  the  belief  in  pointed 
lightning  rods,  and  while  there  has  been  some  argument  advanced 
for  sharp  points  on  a  lightning  rod,  this  question  is  a  moot  point. 
At  all  events,  w-e  do  not  find  people  taking  pains  to  sharpen  the  tips 
of  their  lightning  rods  every  summer,  and  it  is  certain  that  a  great 
many  lightning  rods  act  effectively  in  which  the  tip  has  been  very 
blunt. 


Railway  Motors  in  Service. 

The  Niagara  paper  of  Mr.  Renshaw,  an  abstract  of  which  ap- 
peared in  our  issue  of  last  week,  is  a  clearly  wrought  piece  of  in- 
vestigation that  ought  to  set  engineers  to  thinking.  The  modern 
railway  motor  is  really  a  very  wonderful  machine.  Those  of  us 
who  can  run  back  in  memory  to  the  early  days  of  the  art  realize 
fully  how  great  has  been  the  improvement,  and  what  important  feats 
of  engineering  are  embodied  in  the  standard  railway  equipments 
in  use  to-day.  A  railway  motor  works  under  manifold  disadvant- 
ages. It  has  to  stand  many  and  severe  overloads  and  the  roughest 
sort  of  usage ;  it  is  so  boxed  in  to  protect  it  from  dirt  and  moisture 
that  it  radiates  heat  slowly,  and  it  is  run  so  continually  that  it 
never  gets  a  chance  to  really  cool  ofif  properly.  Mr.  Renshaw's 
curves  show  plainly  how  severe  are  the  temperature  conditions  even 
under  average  service.  The  coils  may  have  to  work  for  hours  at  a 
temperature  of  from  80°  to  nearly  100°  Centigrade,  and  during  the 
rest  in  the  car  barn  may  not  get  down  to  within  20°  C.  of  the  atmos- 
pheric temperature.  Mr.  Renshaw's  method  of  getting  the  temper- 
ature was  certainly  effective,  and  while  at  times  the  armature  may 
have  risen  a  trifle  higher  than  the  figures  recorded,  the  point  in- 
vestigated in  the  inside  of  the  field  coils  probably  fairly  represents 
the  average  conditions.  That  insulation  stands  up  for  a  long  life 
under  the  trying  ordeal  speaks  volumes  for  its  quality. 


By  an  ingenious  application  of  wattmeters,  Mr.  Renshaw  suc- 
ceeded in  getting  the  mean  current  corresponding  to  the  service 
conditions  of  heating,  so  that  an  equivalent  load  can  be  fairly  deter- 
mined. But  it  seems  to  us  that  the  thing  even  more  necessary  than 
the  reduction  of  the  service  load  to  an  equivalent  uniform  load  is  a 


supplementary  investigation  by  the  same  method  of  heating  condi- 
tion>  near  the  linnt  of  Ujad.  Danger  t(j  the  insulation  conies  from 
extreme  conditions  and  the  thing  of  most  importance  practically 
is  the  behavior  of  the  motor  when  severe  overloads  arc  thrust  upon 
it  after  it  has  already  become  severely  heated.  In  one  of  Mr.  Ren- 
shaw's curves  the  effect  of  this  sort  of  thing  is  excellently  well 
shown.  In  this  instance  a  couple  of  trips  were  made  with  a  traih-r 
attached,  and  while  the  average  current  for  all  day  was  changed  , 
by  less  than  2.5  per  cent.,  the  immediate  effect  was  to  drive  the  max- 
innim  temperature,  which  is  the  real  danger  factor,  up  from  75°  C. 
to  98.5°  C.  It  is  evident  that  these  overload  conditions  are  specially 
worth  investigating  and  we  hope  that  Mr.  Renshaw  will  take  up 
the  wr)rk  of  doing  it. 


That  standard  railway  motors  arc  often  seriously  overloaded  in 
service  is  tolerably  clear,  and  while  the  increment  of  current  may 
not  seem  especially  severe,  as  shown  on  the  ammeter,  the  increased 
heating  may  be  all  out  of  proportion  to  it.  It  is  by  no  means  im- 
possible that  enclosure  of  the  motors  has  been  slightly  overdone  in 
some  cases,  and  that  a  lower  maximum  value  of  the  temperature 
could  be  attained  by  some  special  precautions  for  ventilation.  In 
spite  of  all  the  current  work  of  improvement,  the  service  require- 
ments of  railway  operation  more  than  keep  pace,  and  motors  are 
continually  called  upon  for  severer  efforts.  A  niore  frequent  study 
of  the  actual  conditions  in  service  would  give  a  great  deal  of  val- 
uable information,  and  the  results  would,  we  fancy,  often  be  rather 
startling.  It  is  not  always  safe  to  judge  one  route  by  another  in 
selecting  motors  for  the  equipment  of  the  line,  and  according  to 
our  experience  people  seldom  err  on  the  side  of  safety. 


Storage  Battery  Locomotives. 

Mr.  Sessions'  Institute  paper  is  interesting  evidence  of  the  change 
in  opinion  regarding  storage  batteries  in  the  last  few  years.  After 
twenty  years  or  so  of  struggle  the  storage  battery  is  now  gradually 
coming  into  its  own.  In  its  earlier  days  it  suffered  greatly  from  the 
unwise  enthusiasm  of  its  friends,  from  too  vigorous  exploitation 
and  from  inherent  defects  that  could  be  w-orked  out  only  by  long 
experience.  More  than  from  anything  else  it  suffered  by  reason 
of  general  ignorance  of  its  real  properties.  Through  patient  ex- 
perimentiug  and  at  the  cost  of  much  time  and  money,  it  has  come 
to  be  understood  and  each  year  gains  importance  as  a  most  con- 
venient and  useful  auxiliary  in  many  branches  of  applied  electricity. 
Mr.  Sessions  has  done  a  useful  service  to  the  profession  in  gath- 
ering in  convenient  and  systematic  form  a  large  amount  of  valuable 
data  regarding  the  storage  battery  locomotive.  That  it  has  manifest 
advantages  in  case  of  industrial  railways  is  beyond  dispute.  The 
mere  fact  that  it  can  run  on  any  track  that  will  support  it,  perma- 
nent or  temporary,  is  a  very  material  advantage,  while  its  freedom 
from  fire  dangers  allows  it  to  be  used  in  places  where  an  ordinary 
locomotive  could  not  safely  be  employed.  Data  on  that  exact  per- 
formance of  such  machines  are  presented  in  a  cautious  and  con- 
servative spirit.  Mr.  Sessions,  indeed,  was  charged  in  the  discussion 
with  being  over-conservative  in  his  claims  as  to  the  performance 
of  the  batteries,  but  in  the  light  of  past  experience  over-conservatism 
on  this  particular  subject  should  be  easily  forgiven. 


Indeed  in  one  particular  we  should  be  inclined  to  go  even  further 
than  Mr.  Sessions  in  caution.  A  one-hour  discharge  rate  is  a  pretty 
stiff  proposition  for  any  battery  to  face,  and  with  batteries  as  they 
are  found  in  commerce,  it  is  likely  to  produce  more  rapid  depre- 
ciation  than    economy   would   dictate.      Particularly   in   the   case   of 
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locomotives  for  haulage,  where  considerable  weight  is  needed  for 
securing  the  requisite  adhesion,  we  are  inclined  to  think  that  the 
discharge  rate  should  be  kept  low  both  in  starting  and  running.  A 
battery  does  so  much  better  work  on  a  6  or  8-hour  discharge  rate, 
to  say  nothing  of  lessened  depreciation,  that  it  should  be  kept  at 
about  that  pace  as  far  as  is  feasible.  Of  course,  grades  and  curves 
have  to  be  taken  under  unfavorable  conditions,  but  much  of  the 
advantage  of  a  storage  system  is  lost  if  it  has  to  be  helped  out  by 
a  trolley  or  third-rail  system,  even  in  the  way  of  charging  while  in 
action."  For  convenience,  a  locomotive  should  have  battery  capacity 
enough  for  its  day's  work  with  perhaps  a  little  charging  during  en- 
forced idleness,  and  then  it  can  be  regularly  charged  at  night.  It 
is  hard  to  reduce  this  condition  to  a  definite  equivalent  discharge 
rate,  since  locomotive  haulage  is  the  most  irregular  sort  of  task 
that  could  well  be  imagined,  but  it  corresponds  in  general  to  a 
rather  conservative  condition.  It  is  interesting  to  learn  that  reg- 
ular charging  en  route  has  proved  successful,  but  it  strikes  us  as 
an  inadvisable  complication  in  the  ordinary  case.  As  to  methods  of 
control,  Mr.  Sessions  is  inclined  to  favor  the  very  simple  one  of 
motors  in  parallel  and  batteries  in  four  groups,  with  intermediate 
resistance  steps  to  soften  the  shock  in  passing  from  one  grouping  to 
another.  Rheostatic  control  is  rather  undesirable  in  battery  work- 
ing, as  was  remarked  in  the  discussion,  but  it  seems  the  lesser  evil 
as  compared  with  the  strains  put  upon  the  battery  by  demanding 
sudden  acceleration.  Storage  batteries  have  been  much  improved 
in  life  during  recent  years,  but  it  is  still  desirable  to  order  their 
existence  after  strict  hygienic  rules. 


so  that  the  integrated  core  loss  per  pound  for  a  given  gaussage  and 
frequency  will  be  appreciably  greater  than  in  a  shallow  core  in  which 
the  gaussage  is  more  nearly  uniform,  or  varies  less  from  the  average. 


The  Factors  Which  Affect  the  Energy  Losses  in  Armature 
Cores. 

A  paper  embodying  a  mass  of  experimental  data,  including,  it 
would  seem,  twelve  thousand  observations,  was  communicated  by 
Messrs.  Esterline  and  Reid  to  the  recent  Niagara  convention  of  the 
American  Institute  of  Electrical  Engineers,  a  brief  abstract  of  which 
appears  elsewhere  in  this  issue.  The  object  of  the  investigation 
was  to  study  iron  losses  in  a  small  experimental  dynamo,  under 
conditions  as  nearly  practical  as  the  small  scale  of  construction 
would  permit.  The  field  ring  and  the  bearings  were  almost  the  sole 
constant  portions  of  the  experimental  dynamo,  the  field  cores  and 
the  armature  cores  being  varied  in  the  different  experiments.  The 
number  of  pairs  of  poles  was  varied  between  one  and  four,  and  the 
pole  cores  tried  were  both  laminated  and  unlaminated.  The  arma- 
ture was  tried  both  .smooth-cored  and  tooth-cored,  and  also  in 
several  core  depths  of  each  type.  The  miniature  dynamo  was  driven 
by  a  little  motor  through  a  spiral  spring  dynamometer,  and  the  in- 
crease of  torque  with  dynamo  field  excitation  measured  the  iron 
losses  under  the  conditions  of  each  experiment. 


The  iron  losses  per  unit  mass  involve  both  hysteresis  and  eddy 
currents.  The  former  increases  directly  with  the  frequency,  the 
latter  as  the  square  of  the  frequency.  The  former  also  varies  as 
the  1. 6th  power  of  the  density  or  gaussage,  the  latter  as  the  square, 
approximately.  The  iron  loss  thus  depends  in  theory  upon  two 
variables  in  any  given  structure — frequency  and  gaussage.  But 
owing  to  the  fact  that  the  gaussage  is  never  uniform  throughout 
the  entire  cross-section  of  the  armature,  the  loss  depends  in  practice 
upon  four  variables,  namely,  frequency,  average  gaussage,  depth  of 
armature  core  and  number  of  poles.  Looking  at  the  same  facts  in 
another  way,  the  iron  losses  per  unit  mass  ought  to  be  the  same 
in  a  shallow  smooth-cored  armature  as  in  a  deep  smooth-cored  ar- 
mature, provided  that  the  frequency  and  average  armature  gaussage 
is  maintained  constant.  But  in  a  deep  armature  the  gaussage  varies 
considerably   between    the   superficial    layer   and   the    deepest   layer; 


The  results  of  the  investigation  are  expressed  graphically  in 
eleven  curve  sheets  accompanying  the  work.  There  is  not  an  equa- 
tion in  the  entire  paper.  This  analysis  and  presentation  has  certain 
advantages  and  certain  disadvantages.  The  principal  advantages 
are  that  the  results  are  readily  open  to  inspection,  and  are  not  likelv 
to  be  influenced  by  preconceived  opinions  on  the  part  of  the  ob- 
servers. The  principal  dis.<idvantage  is  that  the  results  are  incapable 
of  being  summed  up  and  reduced  to  explicit  statement,  without  a 
considerable  expenditure  of  effort  on  assimilation  and  digestion. 
Most  of  the  curves,  moreover,  are  drawn  with  the  independent 
variable  on  the  line  of  ordinates  and  the  dependent  variable  on  the 
line  of  abscissjE,  so  that  to  bring  the  curves  and  diagrams  to  the 
customary  opposite  condition,  the  reader  must  first  hold  the  page 
sideways  and  thei»  inspect  it  in  a  mirror,  or  perform  the  equivalent 
operations  mentally.  It  would  seem  that  the  curves  are  susceptible 
of  yielding  nmch  information  under  analytical  treatment.  Certain 
inferences  are  innuediately  deducible  from  an  inspection  of  them. 
Taking  the  diagram  connecting  watts  per  pound  as  dependent  upon 
frequency,  it  is  evident  that  the  core  loss  per  pound  of  tooth-cored 
armatures  is  38  per  cent,  greater  than  that  of  smooth-cored  arma- 
tures for  nearly  all  frequencies  up  to  120  cycles  per  second.  The 
range  of  variation  is  surprisingly  small,  being  between  35  per  cent, 
at  lowest  frequencies,  up  to  41  per  cent,  at  the  highest.  Each  of 
the  two  curves  may  be  fairly  represented  by  a  linear  equation  con- 
taining only  the  first  and  second  powers  of  the  frequency,  accord- 
ing to  theory,  and  it  seems  to  be  a  mere  chance,  depending  upon 
the  structural  dimensions  selected,  that  this  ratio  should  remain 
nearlv  constant. 


In  the  succeeding  diagram,  connecting  core  loss  per  pound  with 
gaussage,  the  results  with  the  tooth-cored  armatures  were  always 
about  37  per  cent,  greater  than  with  smooth-cored  armatures  at 
all  gaussages  above  9  kilogausses.  Below  9  kilogausses — that  is,  for 
low  average  densities — the  ratio  does  not  remain  uniform.  The 
physical  interpretation  of  the  result  appears  to  be  that  the  tooth- 
cored  armatures  introduce  losses  in  the  field  poles  due  both  to 
eddies  and  hysteresis,  following  the  same  generic  law  as  that  con- 
tiolling  the  losses  in  the  armature  core.  In  the  diagram  showing 
the  eflfect  of  laminating  the  field  poles  referred  to  kilogauss-cycles 
per  second,  the  loss  with  unlaminated  poles  is  evidently  almost 
exactly  20  per  cent,  greater  than  the  loss  with  laminated  poles 
throughout  the  entire  range  of  the  independent  variable.  It  would 
be  interesting  to  know  how  far  this  ratio  of  1.2  would  be  likely  to 
hold  in  larger  structures  in  practice.  It  must  be  expected  to  vary 
with  the  air-gap  and  with  the  armature  reaction,  as  well  as  with 
the  thickness  of  the  field  laminae;  but  it  is  possible  that  the  ratio 
might  not  vary  widely. 


Like  all  papers  that  embody  a  large  amount  of  experimental 
observation,  this  paper  grows  in  interest  with  study ;  but  there  seems 
to  be  room  for  another  paper  on  the  mathematical  analysis  of  this. 
The  broad  generalization  to  which  the  paper  leads  is  that  in  order 
to  secure  the  great  mechanical  advantages  offered  by  toothed-core 
armature  construction  we  not  only  increase  the  armature  iron  losses 
by  about  one-third,  but  we  also  Iftve  to  laminate  the  poles,  or  else 
increase  the  loss  again  one-fifth.  On  the  other  hand,  however,  tooth- 
cored  construction  somewhat  tends  to  reduce  air-gap  reluctance, 
and  thus  enables  a  slight  reduction  to  be  made  in  field  copper  loss. 
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Details  of  American  Street  Railway  Operation. 


In  coimcctioil  with  tlu-  liKlllc^  <|U(i|fil  in  IIicm-  (likis  mm  week  Iniin 
the  United  Slates  Census  re|Mirt  dii  .Aniern-an  street  railways,  Iwiscd 
on  the  iniiuiry  eonducted  last  year,  a  variety  of  nthcr  data  nf  inter- 
est may  he  noted.  In  fact,  while  the  linal  report  will  nut  make  its 
appearance  for  some  tinie,  there  is  in  the  preliminary  bulletin  such 
a  wealth  cii'  material  it  is  particularly  ililVu'ult  to  make  a  selection. 

It  w.i->  already  known  that  electric  railways  were  d<jinK  con 
sidcrahic  li^htinK  and  power  business,  owing  to  the  operation  of  in 
cidental  apparatus  or  the  ownership  of  liK'htinK  conipanies  that  had 
been  tliorouKhly  absorbed.  l-Vom  the  Census  lUilletin  it  now  ap- 
pears that  the  railway  companies  received  no  less  than  $7,70,^,57.4  in 
the  year  i<x)i  -•  from  the  sale  of  current  for  iinht  and  power;  while 
probably  a  little  work  of  a  kindred  character  is  concealed  in  the  mis- 
cellaneous receipts  of  $j.85,?,4Jo.  As  to  the  electric  linhtinK  of  the 
cars,  it  is  noted  elsewhere  in  the  bulletin  that  there  were  ')<),7K4  cars 
of  all  classes,  of  which  6j,3.v)  were  liRhted,  and  of  these  55,073  had 
electric  liglits.  If  the  lights  were  averaged  at  10  to  the  car,  it  would 
represent  nearly  ()0o,ooo  lamps  in  daily  service  of  that  nature.  More 
than  half  the  cars  arc  reiiortcd  as  bciiiR  heated,  and  of  these  kj.oji 
or  ()J,07  per  cent,  were  warmed  by  electrical  apparatus,  and  11,138 
or  36.93  per  cent,  by  stoves,  hot  water,  etc.  It  may  be  repeated  here 
that  of  the  number  of  cars,  so.fxjg  had  electric  cMiuipmeiit,  so  that  many 
cars,  such  as  trailers,  had  the  benefit  of  electric  liu;htinK.  fJor  is  this 
all,  for  the  Census  Office  was  careful  to  inquire  as  to  the  extent  of 
electric  lighting  in  the  shops,  car  barns,  etc.,  of  the  street  railway  com- 
panies, and  it  appears  that  no  fewer  than  5,282  arc  lamps  and  235,955 
incandescent  lamps  .were  thus  employed. 

Returning  to  the  subject  of  electric  lighting,  we  note  that  in 
Table  17  the  figures  of  1 18  companies  operating  light  and  power 
plants  are  brought  to  account,  while  Table  18  gives  details  as  to  the 
apparatus.  These  companies  show  an  aggregate  of  $6,469,726  from 
such  service,  of  which  $4,074,684  was  from  commercial  lighting  and 
$1,417,985  from  public  lighting,  while  no  less  a  sum  than  $768,040  was 
earned  from  motor  service.  This  income  was  derived  from  the  opera- 
tion of  33.863  arc  lamps,  of  which  2,582  were  open  and  13,603  en- 
closed, in  commercial  use ;  and  10,868  open  and  6,860  enclosed,  in  pub- 
lic use.  In  the  way  of  incandescent  lighting  there  were  1,442,685 
lamps  in  service,  of  which  the  vast  majority,  or  1,313,303  were  of  i6 
c.p. ;  while  all  but  19,026  of  the  larger  number  were  in  commercial 
as  distinguished  from  public,  use.  As  to  motor  service,  the  street 
railway  companies  report  supplying  current  to  10,049  stationary 
motors  of  35,688-h.p.  capacity.  There  were  also  56,601  meters  on 
the  circuits.  As  has  been  noted,  these  are  the  figures  given  by  118 
companies  keeping  separate  accounts  that  enabled  the  compilation  of 
these  detailed  statistics.  There  were,  however,  252  companies  which 
generated  current  for  sale  for  light  and  power  purposes. 

We  come  now  to  the  power  plant  figures  of  the  street  railway  in- 
dustry. There  were  766  companies  reporting  the  use  of  elec- 
tricity or  other  mechanical  motive  power.  The  motive  power,  how- 
ever, was  not  all  generated  in  the  805  power-houses  shown,  as  some 
companies  rent  motive  power  from  light  and  pow-er  companies. 

Steam  was  used  by  540  companies  as  the  primary  motive  power  to 
generate  electric  current.  The  statistics  concerning  steam  power 
classify  the  engines  according  to  horse-power.  There  were,  in  all, 
2.336  engines,  with  a  total  horse-power  of  1,298,133,  or  556  horse- 
power per  engine.  Of  this  number  1.588  engines  were  reported  as 
having  500  horse-power  or  under  each,  and  a  total  horse-power  of 
420.551,  or  an  average  of  265  for  each  engine.  There  were  431  engines 
having  a  horse-power  of  over  500  but  under  1,000  each,  the  total 
horse-power  being  297,757,  of  691  per  engine,  and  317  engines  having 
a  total  horse-power  of  more  than  1,000  each,  the  total  being  579,825 
horse-power,  or  1,829  per  engine.  The  Pittsburg  Railways  Com- 
pany, of  Pittsburg,  Pa.,  reports  47  engines,  which  is  the  largest  num- 
ber returned  by  a  single  company.  The  greatest  amount  of  steam 
horse-power,  79,075,  was  reported  by  the  Interurban  Street  Railway 
Company,  of  New  York.  The  greatest  number  of  large  engines,  i.  e., 
engines  having  more  than  1,000  horse-power  each,  is  reported  by  the 
Union  Traction  Company,  of  Philadelphia,  which  had  21  engines 
with  a  total  of  37,800  horse-power,  but  the  Interurban  Street  Rail- 
way Company,  of  New  York,  with  only  15  engines,  reported  a  horse- 
power capacity  of  78,600;  the  Boston  Elevated  Railway  Company, 
with  20  engines,  reported  a  total  of  48,200  horse-power. 

As  shown  in  a  supplementary  table  there  were  159  water  wheel':. 
with  horse-power  of  49,153,  used  as  the  primary  power  in  the  genera- 


Direct  C 

lurrent. 

Alternating 

Current. 

.N'liinber. 

H.P. 

Number. 

H.P. 

2,86 1 

972,314 

441 

231.924 

2.324 

422,924 

329 

61.935 

328 

218,934 

54 

36.418 

209 

330,456 

58 

133.571 

lion  ol  electric  curirni  I  he  average  hor«c-pow<i  p<i  water  wheel 
wan  jjy.  There  were  I2y  wheels  of  500  horse  power  or  less,  12  of 
over  5«K»  and  under  i,ik)0,  and  18  of  i,o<x>  and  under  2,w»o  Of  the 
total  home-power  .?4,.'I5,  or  OyOi  per  cent  ,  was  reported  by  l(>  com- 
panies in  the  Statcit  of  California,  GcorKia,  Maine,  Minnesota  and 
New  York  I  he  larKest  plant  of  this  character  was  shown  for  the 
Iwin  City  Kapid  I  r.insii  Company,  of  Minneapolis,  Minn.  This 
company  reported  the  use  of  u  water  wheels,  10  of  whiclt  had  1,000 
horsepower  each.  The  refiort  als(j  sliows  15  gas  enRines  of  i,y25 
horsepower  used  for  miscellaneous  purposes;  .^01  auxiliary  steam 
eiiKines  were  reported,  with  horse-power  of  10,074,  used  by  84  coin- 
p.inies   for  miscell.-ineous  purposes,  clriviiiK  pumps,  etc. 

There  were  3,853  steam  boilers  reported,  with  an  indicated  horse- 
power of  903, J05.  The  miinber  of  steam  boilers  exceeds  the  number 
of  main  ;ind  auxiliary  steam  engines  by  1,21(1,  while  the  horse-power 
of  the  engines  exceeds  that  of  the  boilers  by  405,002.  The  average 
cap;icity  of  the  boilers  is  234  horse-power.  In  general  such  steam 
plants  should  have  an  engine  capacity  larger  than  the  generator  ca- 
liacity  :ind  a  boiler  capacity  larger  than  the  engine  capacity;  other- 
wise they  would  be  wanting  in  a  factor  or  margin  of  safety.  An  ex- 
amination of  the  returns  would  indicate,  however,  that  the  apparent 
departure  frrtni  this  criterion  is  caused  by  difTerent  methods  of  provid- 
ing reserve  power,  and  that  a  great  many  pfjwer-houscs  have  dynamo 
and  engine  capacity  in  duplicate  or  reserve  against  a  possible  break- 
down of  any  unit  or  for  changing  the  "load"  over  from  one  set  of 
apparatus  to  another.  The  inference  is,  nevertheless,  that  the  boiler 
capacity  rejxirted  is  being  worked  to  its  full  possibilities.  Direct- 
current  and  alternating-current  dynamos  are  segregated  according 
to  the  horse-power,  and  below  are  given  the  totals  for  the  United 
States : 


Generators. 
Total    

500  11. 1'.  or  under 

Over  500  H.P.,  but  under  1,000 
1,000  M.P.  and  over 


The  use  of  direct-current  machines,  each  having  1,000  horse-power 
or  over,  was  reported  by  59  companies.  The  use  of  small  machines 
still  predominated,  more  than  three-fourths  of  all  tiie  machines  be- 
ing rated  at  500  horse-power  or  less,  their  combined  horse-power 
being  422.924.  or  43.5  per  cent,  of  the  total  for  all  classes. 
The  detailed  statistics  of  alternating  current  are  presented  in  a 
supplementary  table.  There  were  441  alternating-current  generators 
reported,  with  a  total  of  231,924  horse-power.  These  machines  were 
used  by  163  companies,  and  of  this  number  128  reported  that  cur- 
rent was  generated  for  sale  for  light  or  power.  Considering  all 
machines  of  this  style,  the  average  horse-power  per  machine  was 
526.  There  were  22  machines  for  each  of  w^hich  the  indicated  power 
was  more  than  2,000  horse-power.  The  Interurban  Street  Railway 
Company,  of  New  York,  reported  11  machines  having  over  2,000 
horse-power  each,  the  combined  horse-power  being  53,075,  or  an 
average  of  4,825  for  each  machine.  The  Manhattan  Railway  Com- 
pany (elevated),  of  New  York,  reported  4  machines  with  a  total 
horse-power  of  26,800,  or  an  average  of  6,700  for  each  machine. 

In  all  cases  where  companies  reported  equipment  of  this  char- 
acter it  is  noted.  There  were  219  companies  using  auxiliary  electrical 
equipment  of  some  character  and  105  which  operated  substations. 
The  auxiliary  equipment  consisted  of  transformers,  storage  batteries, 
boosters,  auxiliary  generators,  rotaries,  and  electric  motors  used  in 
plant  or  substations  for  miscellaneous  work.  The  total  kilowatt 
hours  and  horse-power  of  current  for  the  year  and  the  average  per 
day  are  shown  for  each  company,  with  totals  for  each  .State  and  the 
United  States.  In  a  few  cases  this  information  was  not  available,  and 
in  others  the  companies  were  not  in  operation  during  the  entire  year, 
so  the  totals  should  not  be  accepted  as  exact.  Attention  is  again 
called  to  the  fact  that  in  many  cases  the  electric  current  is  used  for 
other  purposes  than  the  operation  of  the  street  railway,  and  therefore 
no  comparison  should  be  made  between  the  car  mileage  and  the 
quantity  of  current.  It  appears  that  the  power  plants  noted,  doing 
an  electrical  service,  reported  an  output  for  the  year  of  2,261,484,397 
kilowatt  hours,  or  6,249.910  kilowatt  hours  daily,  this  being  roughly 
but  not  exactly  equivalent  to  3.018,320,717  h.p.  hours  for  the  year, 
or  8,338,190  h.p.  hours  daily.  Hence  the  1,204,238  horse-power  of 
dynamo  capacity  w'ould  appear  to  be  employed  on  the  average  as 
nearly  as  possible  seven  hours  daily,  which,  all  things  considered,  is 
probably  very  close  to  the  mark. 
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Utica  Home  Telephone  Company's  Exchange. 


By  F.  L.  Martin. 

THE  most  rcciiU  advance  of  independent  telephony  in  the  east 
is  marked  by  the  opening  of  the  exchange  system  at  Utica, 
N.  Y.  Tile  Utica  Home  Telephone  Company  was  incor- 
porated December  13,  1901,  with  an  autliorizcd  capital  stock  of  $500,- 
000,  and  with  an  authorized  bond  issue  of  $1,000,000.  The  franchise 
was  granted  January  7,  1902,  the  construction  work  was  s.tarted 
May  12,  iyo2,  the  system  was  put  in  operation  April  i,  1903,  and 
was  complete  in  all  respects  May  i,  1903.  In  this  period  a  complete 
telephone  system  was  constructed,  including  the  erection  of  an  office 
building,  a  complete  underground  system,  cable  and  aerial  system, 
and  including  the  installation  of  the  central  office  and  subscriber's 
sub-station  equipment. 

The  system  was  formally  put  into  operation  April  i,  1903,  with 
1,300  subscribers  connected.  This  numljcr  has  been  increased  to  over 
1,800  in  appro.ximately  2  months'  time,  and  the  number  of  new 
lines  being  connected  is  being  mcreascd  daily.  The  effect  on  the 
number  of  subscribers  connected  by  the  Bell  Company  is  interesting, 
in  that  while  on  April  1,  1903,  there  were  1,600  Bell  telephones  con- 
nected, this  number  has  already  been  decreased  to  about  1,200. 

The  rates  of  the  Utica  Home  Telephone  Company  are :  For  busi- 
ness connections,  metallic  circuit,  unlimited  service,  $36,  and  for 
residence    connections,    metallic   circuit   and    unlimited    service,   $22. 


The  central  office  building  consists  of  a  handsome  two-story  struc- 
ture of  fire-proof  construction.  The  front  of  the  building  presents 
a  very  fine  appearance  with  an  ornamental  entrance  of  Gothic 
design.  The  first  story  front  is  finished  in  stone  and  the  second  in 
press  brick  with  stone  trimmings.  The  front  of  the  first  floor  is 
devoted  to  well-appointed  business  offices  and  the  remaining  portion 
of  the  building  for  central  office  equipment,  operator's  quarters  and 
stock  rooms.  Good  sanitary  conditions  and  ventilation  provisions 
are  made  so  as  to  make  this  building  especially  adapted  for  the 
purpose  for  which  it  was  erected. 

The  outside  construction  work  consists  of  a  complete  under- 
ground system  in  the  business  portion  of  the  city,  and  a  pole  line 
system  for  distribution  purposes  and  for  leads  into  the  residence 
districts  and  suburbs.  A  complete  cable  system  *as  likewise  erected 
and  so  distributed  as  to  require  the  minimum  amount  of  exposed  line 
work.  All  telephone  circuits  are  metallic.  The  underground  system 
consists  of  247,500  ft.  of  conduit,  with  96  manholes.  The  cable  system 
consists  of  73,058  ft.  of  underground  cable,  58,485  ft.  of  aerial  cable. 
The  underground  cable  is  of  Nos.  19  and  20  gauge,  and  the  aerial 
cable  No.  22  copper  wire.  Twenty-three  150-pair  cables  are  termi- 
nated in  the  central  office  on  the  main  distributing  frame,  thus 
making  a  total  of  3,450  metallic  circuits.  There  are  provided  174 
cable  distributing  points  for  connecting  the  cable  system  with  the 
aerial  distributing  system.  The  aerial  distributing  system  consists 
of   3,250   poles    having    carried    therein    593   miles   of   copper    wire. 


Fig.  I. — General  View  of  Utica  Home  Telephone  Company's  Switchboard. 


It  may  be  remarked  that  the  rates  of  the  Bell  Company  previous 
lo  April  I  were  respectively  $80  and  $45.  The  local  Bell  Company, 
in  order  to  compete  with  the  rates  of  the  Independent  Company, 
made  no  changes  in  the  above  rates,  but  put  into  operation  a  system 
of  party  lines  and  limited  service  as  follows : 

Unlimited  service,  2  party  line,  business,  $63 ;  unlimited  service, 
2  party  line,  residence,  $38;  limited  individual  line  service,  business, 
800  calls,  $39;  two  party  line  service,  business-,  800  calls,  $30;  four 
party  line  service,  residence,  500  calls,  $25;  four  party  line  service, 
Boo  calls,  residence,  $27. 

It  will  be  noted  that  the  rates  offered  by  the  Utica  Home  Tele- 
phone Company  arc  less  than  any  rates  offered  by  the  Hell  Company, 
party  line  service  included. 

The  new  telephone  company  is  rapidly  constructing  a  system  of 
toll  lines  that  will  eventually  put  the  local  system  in  connection  with 
service  throughout  the  State  and  independent  systems  in  general. 
The  Utica  Home  Telephone  Company  has  already  erected  a  branch 
exchange  at  New  Hartford,  a  suburban  village,  and  operating  51 
telephones  at  the  present  time.  Franchises  are  being  secured  for 
other  neighboring  towns.  The  company  has  three  No.  10  copper  toll 
lines  from  Utica  to  Rome,  four  No.  10  copper  toll  lines  from  Utica 
to  Ilion,  Herkimer,  Mohawk  and  Little  Falls,  two  direct  lines  from 
Utica  to  Clinton  and  two  from  Utica  to  Waterville  and  one  to  New- 
Berlin.  This  enables  the  Utica  com]i,iny  to  connect  \\  ith  ;ill  the  inde- 
pendent systems  in  the  State. 


.\mple  provisions  are  thus  made  for  immediate  increase  in  the 
number  of  telephones  to  be  installed,  and  the  cable  system  is  so 
designed  that  congested  distributing  points  can  be  readily  relieved 
and  additional  cables  installed  to  care  for  additional  business.  The 
construction  work  was  erected  along  the  most  recent  and  most 
modern  plans,  and  nothing  but  first-class  material  was  used.  Par- 
ticular attention  was  paid  throughout  to  reducing  the  cost  of  main- 
tenance to  a  minimum. 

The  switchboard  installed  in  the  central  office  is  a  relay  multiple 
central  energy  switchboard  of  the  latest  design,  having  an  ultimate 
frame  capacity  of  12,600  subscriber  lines  and  equipped  for  the  imme- 
diate operation  of  2,400  independent  lines.  It  has  frequently  been 
the  case  that  telephone  companies  make  insufficient  provisions  for 
future  growth,  but  at  this  exchange  very  liberal  provisions  are  made, 
both  for  future  growth  in  the  switchboard  equipment,  also  for 
central  office  building  requirements  and  corresponding  growth  of 
outside  construction  system. 

The  switchboard  consists  of  10  sections  of  12,600  lines  capacity 
switchboard  frames,  each  of  three  operator's  positions  of  the  9-panel 
type,  both  in  the  multiple,  trunk  and  answering  jack  space.  The 
first  section  is  reserved  exclusively  for  the  handling  of  trunks  both 
for  local  service  as  well  as  for  trunks  with  neighboring  exchanges, 
and  is  fully  equipped  with  multiple  jacks  so  as  to  enable  the  operators 
at  this  section  to  have  complete  access  to  the  multiple. 

Each  of  the  three  positions  of  the   second   to  and   including   th--; 
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luiilli  scctiDii,  .irc  ci|iii|>|>cil  with  i<)t>  Mihscnlu'r  line  c<|iii|)iiu-iit!<, 
Diuking  a  lolnl  of  J,.\oi)  line  i-i|in|iiiii-iitH.  'I'lic  rir>it  positiuii  uf  tlic 
trnlli  section  is  being  utili/cd  al  tlie  iircseiit  lime  as  a  niulliplc  annex 
position  anii  is  e<|uipped  with  the  necessary  multiples  for  the  proper 
operation  of  the  third  position  of  the  ninth   section. 

l£ach  eiiiiippcd  operator's  position  is  provided  with  too  lamp  line 
signal  line  c<|iiipments..  The  corresponding  keyboards  arc  equipped 
with  15  pairs  of  cords  with  double  lamp  supervisory  signals  ringing 
and  lislcning  keys  with  associated  apparatus,  likewise  an  operator's 
teli-phono  i'<|uiptnent  complete,  consisting  of  an  operator's  solid-back 
transmitter  supported  by  means  of  flexible  cords  from  an  adjustable 
transmitter  arm  mounted  on  the  upper  part  of  the  switchboard 
f rante ;  an  operator's  head  telephone  and  band  attached  to  :i  plug, 
two  operator's  cut-in  jacks,  wired  in  multiple  and  provided  with 
battery  contacts  for  opening  the  operator's  transmitter  circuit  when 
the  plug  is  removed  from  cither  jack.  The  second  jack  is  utilized 
for  learning  operators  or  other  purposes  as  desired.  Each  posiiior, 
is  further  equipped  with  a  line  call  pilot  lamp,  to  light  when  caIN 
are  made  on  the  respective  positions;  also  a  ringing  supervisory 
pilot  lamp,  to  light  when  the  operator  rings,  indicating  to  the  oper- 
ator the  condition  of  the  line.  If  the  line  is  open  \<<v  any  reason 
•  the  ringing  lamp  fails  to  light. 

Each  finished  section  of  switchboard  is  fully  equipped  at  the 
present  time  with  2.400  multiple  jacks,  which  are  multipled  in  each 
section,  thus  enabling  each  operator  to  have  complete  access  to  all 
lines  without   passing  cord-;  in   any  position. 


FIG.   2. — DISTRIBUTING  FRAME,   LIGHTNING   .\RRESTERS   AND   RELAY   RACKS. 

Each  multiple  jack  is  provided  with  individual  lip  and  sleeve 
springs  and  thimble,  all  made  of  German  silver  of  the  best  quality. 
with  no  contacts  in  any  of  the  jacks,  including  the  answering  jacks. 
Provisions  are  made  for  increasing  the  number  of  multiple  jacks  in 
each  section  for  an  ultimate  capacity  of  12,600  lines,  without  in  any 
way  changing  or  altering  the  present  installed  cables.  The  multiple 
jacks  are  numbered  in  banks  of  100  on  the  stile  strips  and  arranged 
in  rows  of  20  each,  each  row  of  20  being  further  divided  by  distinct 
vertical  lines  into  groups  of  five  to  facilitate  the  selection  of  the  in- 
dividual jacks. 

The  answering  jacks  are  mounted  in  strips  of  10  with  associated 
lamps  immediately  above  the  jacks.  The  lamps  are  provided  with 
individual  opals  so  as  to  enable  access  to  be  made  to  the  individual 
lamps.  The  answering  jacks  are  numbered  by  means  of  removable 
number  plates,  numbered  to  correspond  with  the  subscriber  lines 
as  the  subscriber  lines  may  be  located  in  any  position  of  the  switch- 
board so  as  to  adjust  the  operator's  loads  by  making  cross  connec- 
tions on  the  intermediate  distributing  frame  and  not  change  the 
position  of  the  corresponding  multiple  jacks. 

The  switchboard  frames  are  made  of  structural  steel  assembled 
to  form  rigid  frames ;  these  frames  are  arranged  in  the  form  of  a 
horseshoe,  growing  from  left  to  right  and  so  planned  as  to  ultimately 
form  an  ellipse.  The  frames  are  covered  with  quarter-sawed  oak. 
finished  in  golden  oak  with  a  piano  polish  and  provided  with  hinged 
kej'boards  and  made  up  of  5  layers  of  quarter-sawed  oak.  securely 
glued  together  to  prevent  warping.  The  plug  boards  are  covered 
with  belt  leather.  The  front  and  rear  panels  are  made  removable  so  as 
to  permit  access  to  the  interior  of  the  board.  The  answering  jack 
and  multiple  cable  runs  are  built  in  the  interior  of  the  switchboard 


section  no  as  to  avoid  the  necessity  of  separate  rimning  boxes  or 
using  any  troughs  in  the  floors  other  than  the  ducts  extending  to 
the  supervisory  desks,  ''"he  supervisory  apparatus  associated  with 
the  cord  pairs  is  also  mounted  in  the  individual  position  and  provided 
with  the  nrocvs.iry  battery  bus  bars  and  <»ther  local  terminals.  All 
otherwise  untillcd  answering  and  multiple  jack  space  is  tilled  in  with 
ncnt  cbonizcd  strips. 

A  supervisory  desk  consisting  of  a  combination  three-position 
chief  operator's  desk,  trouble  clerks  and  information  clerk's  desk,  and 
a  single  position  monitor's  desk  are  provided  in  the  central  portion 
of  the  operating  room.  Each  position  of  the  chief  operator's  desk 
is  e(piipped  with  local  exchange  lines,  private  lines  connecting  with 
the  monitor's  wire  chief's  and  manager's  desks,  .special  incoming 
trunk  lines  from  multiple  switchboard,  outgoing  trunks  terminating 
on  plugs  and  cords  and  cords  in  the  trunk  position  of  the  multiple 
board;  also,  the  necessary  connecting  devices  for  answering  in- 
coming calls  on  the  local  lines  and  making  calls  on  the  outging 
tiunks  together  with  the  necessary  order,  wire  keys  and  operator's 
i(|uipments.  Very  complete  and  quick  service  is  thereby  gained  as 
;iil  inquiries  are  referred  to  this  desk,  thus  enabling  the  subscriber 
operators  to  devote  their  attention  to  prompt  answering  of  calls  and 
completing  connections. 

The  monitor's  desk  is  equipped  with  jacks  and  associated  lamps 
corresponding  to  each  switchboard  operator's  position.  The  lamps 
are  wired  in  multiple  with  the  corresponding  line  call  pilot  lamps 
in  the  respective  operating  positions,  thus  indicating  to  the  operator 
all  incoming  calls.  The  jacks  are  c<ninected  with  a  tertiary  winding 
of  individual  operator's  induction  coils,  thus  enabling  the  monitor 
operator  to  listen  in  on  any  monitor  circuit,  without  in  any  way  in- 
dicating to  the  operators  that  they  are  being  monitored.  A  corre- 
sponding monitor  key  is  likewise  installed,  one  for  corresponding 
to  each  operator's  position.  There  are  likewise  provided  connecting 
cords,  private  lines  to  other  desks  and  a  limited  number  of  exchange 
line  connections,  together  with  an  operator's  complete  telephone 
equipment.  These  desks  are  made  of  quarter-sawed  oak,  finished  to 
correspond  with  the  main  switchboard  and  consist  of  flat-top  desks 
with  turrets  on  top  for  mounting  thereon  the  necessary  apparatus 
and  so  designed  that  the  operators  seated  at  these  desks  can  readily 
look  over  the  top  of  the  turrets  and  have  ocular  supervision  of  the 
operators  and  thus  maintain  perfect  discipline  in  the  operating  room, 
which  is  so  essential  to  good  operating. 

The  operating  room  is  located  on  the  second  floor  of  the  telephone 
building,  well  lighted,  both  from  one  side  and  the  end  of  the  building 
and  also  by  means  of  skylights  with  suitable  shades  so  as  to  get 
proper  illumination  in  the  room,  without,  however,  interfering  with 
the  prompt  detection  of  the  lighting  of  the  line  lamps  in  the  oper- 
ator's positions.  The  operating  room  is  also  artificially  lighted  by 
incandescent  lamps.  The  switchboard  is  illuminated  by  means  of 
incandescent  lamps  mounted  on  brackets  on  the  switchboard  and 
provided  with  shades  so  adjusted  as  to  throw  the  light  on  the  mul- 
tiple space  of  the  switchboard  section  and  shading  the  necessary  jack 
space.  The  alternate  lamps  are  connected  on  two  independent 
circuits  controlled  by  switches. 

The  operator's  quarters  are  provided  in  the  front  quarter  of  Ihe 
second  floor  with  suitable  locker,  recreation  and  toilet  rooms.  The 
recreation  room  is  very  neatly  furnished  for  the  comfort  of  the  oper- 
ators when  off  duty.  The  operators'  hours  are  so  arranged  that  they 
are  allowed  recesses  in  order  to  rest  or  partake  of  lunches  as  they 
desire,  their  places  at  the  board  being  taken  by  relief  operators. 

The  terminal  apparatus  and  power  apparatus  is  mounted  in  the 
rear  of  the  first  floor,  the  front  portion  being  used  for  long-distance 
toll  room,  general  offices  and  private  offices.  The  terminal  racks 
consist  of  combination  main,  relay  and  intermediate  distributing 
frames  made  up  in  sections  of  800  capacity  each  and  so  designed  that 
there  may  be  added  additional  sections  as  may  be  required  in  sec- 
tions of  800  capacity  each.  The  main  distributing  frame  is  equipped 
with  Cook  combination  carbon  and  sneak  current  lightning  arresters 
in  strips  of  200  pairs  each  and  provided  with  terminal  strips  made  of 
rubber  with  terminal  clips,  25  pairs  each  mounted  on  shelves.  Flame- 
proof jumper  wire  is  used  for  connecting  any  pair  of  cable  terminals 
with  any  pair  of  lightning  arrester  terminals.  The  street  cables 
are  carried  through  the  basement  from  the  underground  system  on 
cable  racks  and  terminate  on  the  terminal  side  of  the  main  distrib- 
uting frame,  leaded  switchboard  cable  being  spliced  directly  into 
the  underground  cables.  The  lead  sheath  is  cut  oflF  the  cable  above 
the  floor  line  so  as  to  enable  the  cables  to  be  fanned  out  to  the 
respective  terminal  strips.  The  terminal  strips  are  numbered  to 
correspond  with  the  cable  pairs  in  the  underground  system. 


FIG.   3. — SECOND   FLOOR    PLAN. 


FIG.    4. — FIRST    FLOOR    PLAN. 
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FIG.   5. — BASEMENT  FLOOR  PLAN. 
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l-'roni  ihc  liKlitniiiB  ;irri-stcr  side  of  tlic  niaiii  iIi>iii|iuiimk  Ii.hmi- 
are  carried  ss\iiclil)i>ard  eahles  to  relay  rack  and  fruiii  relays  innuiiled 
tlicreiin  tu  tlie  iiiteriiicdiatc  distribiitiiiK  frame.  'I'lir  iiilcrtiicdiatc 
dislribtiliiiK  Iraiiie  arc  likewise  provided  with  a  set  ut  leriiiinalH  uii 
each  side  to  facilitate  cross  connections.  The  tcrniiiials  on  these 
frames  are  alsi)  mi>iniled  on  rubber  strips. 

'I"he  multiple  cables  arc  carried  from  the  midtiplc  side  of  the  main 
distributing  frame  on  an  overhead  cable  rack  to  the  first  sclion  of 
the  nmltii)le  switchboard,  utilizing  i(x>-pair  cable  for  compactness 
and  providing  individual  cables  for  each  run  of  100  nniltiple  lines 
The  answering  jack  cables  arc  similarly  carried  on  the  cable  rack 
to  the  respective  operator's  positions.  All  cables  are  carried  over- 
head, thus  avoiding  the  laying  of  any  cables  on  the  floors  which 
might  otherwise  render  them  subject  to  damage  due  to  accidents 
or  llooils,  the  insulation  of  the  cable  is  thus  unimpaired  in  any 
manner. 

.\  two-position  wire  chief's  desk  is  provided  accessible  in  position 
to  the  terniinal  apparatus  and  power  apparatus.  This  wire  chief's 
*lcsk  is  of  the  same  design  as  the  supervisory  desks  and  provided 
with  exchange  lines,  incoming  trunk  lines  from  multiple  switch- 
board, outgoing  trunks  terminating  on  the  "H"  position  of  the  mul- 
tiple board.  The  test  lines  terminate  t)n  phigs  on  the  main  dis- 
tributing frame,  en.iblinf-  the  wire  chief  to  test  any  pair  of  conductors 
out  in  undergroiiiul  cibles.  or  bridge  his  apparatus  across  the  lines 
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under  test.  He  is  provided  with  special  cords  for  making  all  neces- 
sary tests  of  grounds,  condenser  crosses  and  reverses,  utilizing  a 
portable  voltammeter  in  connection  with  the  main  40-volt  storage 
battery. 

The  power  apparatus  consists  of  a  two-panel  pink  Tennessee 
marble  power  board  having  mounted  thereon  two  Weston  flush  type 
direct-current  ammeters,  one  to  indicate  the  discharge  and  the  other 
to  indicate  the  charge  of  the  storage  battery  ;  one  Weston  flush  type 
double-scale  voltmeter;  one  Crouse-Hinds  6-circuit  voltmeter  switch, 
one  series  overload  and  underload  circuit-breaker,  all  necessary 
switches  for  the  operation  of  the  power  board  suitably  provided  with 
designation  plates,  back-connected  rheostats  and  starting  boxes  with 
wheel  handles  and  index  plates,  and  bus-bars. 

Terminals  are  also  provided  for  each  battery  lead  to  the  multiple 
switchboard  and  also  ringing  generator  lamps  with  fuses  for  the 
ringing  generator  leads.  The  power  board  is  w^ll  illuminated  by 
means  of  brackets  and  incandescent  lamps. 

The  charging  machines  used  for  charging  the  storage  batteries 
consist  of  two  Wagner  alternating-current  motors  direct-connected 
to  Roth  generators,  each  machine  having  capacity  for  charging  the 
storage  batteries  at  their  ultimate  charging  rate.  One  direct-con- 
nected Wagner  alternating-current  motor  and  Roth  self-excited 
ringing  generator,  and  a  direct-current  Roth  ringing  dynamotor  for 
operation  from  the  storage  battery  are  used  for  ringing  purposes, 
each  of  the  ringers  being  provided  with  howler,  busy  back  and 
periodic  attachments.  The  machines  are  substantially  mounted  on 
brick  piers  with  white  enameled  finish  and  hard  wood  tops.  All 
concealed  wiring  is  in  iron-armored  conduits  laid  in  the  tile  floors. 


riie  storage  b.iltery  plant  consists  of  two  sets  ol  jo  chloride  cells 
m  lead  lined  tanks  havmg  an  ultimate  lank  capacity  for  i.jwj  Imesi 
and  ripiippcd  with  the  nccestiary  elements  for  the  immediate  oper- 
ation of  3,uoo  lines.  Tlic  storage  batteries  arc  installed  in  the  rear 
of  the  basement  in  rows  of  10  cells  each,  ample  space  being  provided 
for  the  jiropcr  inspection  of  the  individual  cells. 

All  power  fur  signaliiiK,  talking  and  the  operation  of  the  super- 
visory lamps  is  furnished  from  the  main  central  of!icc  storage  bat- 
tery, which  is  cipiippcd  in  duplicate  and  further  provided  with  dupli- 
cate ringing  .ind  charging  machines. 

The  calling  is  automatic.  liy  the  simple  raising  of  the  receiver 
from  the  hook,  the  subscriber  lights  the  line  lamp.  The  operator  in 
pulling  up  the  connection  utilizes  two  lamps  per  pair  of  cords,  each 
mdicaling  the  operation  of  the  telephone  with  which  it  is  connected. 
When  the  subscribers  finish  their  conversation,  the  corresponding 
lam])s  in  the  cord  circuits  light,  indicating  to  the  operator  to  dis- 
connect. There  is  no  occasion  frjr  the  operator  to  listen  in  on  con- 
nections, as  she  is  fnily  required  to  listen  in  while  answering  the 
subscriber.  The  pilot  lamp  system  is  nmltipled  in  the  monitor's 
desk,  enabling  the  operator  to  supervise  the  service  of  the  individual 
operators.  The  monitor  operator  is  thus  kept  in  complete  touch 
uiili  Ihc  operation  of  the  switchboard.  A  night  bell  system  is  pro- 
\itkd  for  operation  at  night  when  the  service  is  light,  so  as  to  at- 
tract the  night  operator's  attention  as  soon  as  the  calls  are  made. 

All  central  office  ajjparatus  was  furnished  and  installed  complete 
by  the  Str(jn)berg-Carlson  Telephone  Manufacturing  Company,  of 
Rochester,  N.  Y.,  and  Chicago,  111.,  including  the  telephones,  under 
the  plans  and  specifications  compiled  by  Mr.  W.  C.  Polk,  engineer 
of  the  Central  Telephone  Construction  Company,  which  company 
constructed  the  system  complete. 

The  Utica  Home  Telephone  Company  is  now  in  operation  under 
the  management  of  Mr.  C.  H.  Poole,  secretary  and  general  manager, 
with  Mr.  James  S.  Brailey,  Jr.,  general  manager,  and  Mr.  W.  C.  Polk, 
engineer,  assisted  by  Mr.  Samuel  Frascr  and  Mr.  Edw.  L.  Cline, 
who  has  since  been  appointed  superintendent  of  construction  for 
the  local  company. 


Plotting  of  Speed  Time  Curve   From  the  Acceleration 
Speed  Curve. 


By  L.  A.  Freudenberger. 

FROM  the  performance  curves  of  a  motor,  knowing  the  train  re- 
sistance at  various  speeds,  the  curve  showing  the  relation  be- 
tween speed  and  acceleration  may  be  plotted.* 
d  V 

Thus,  the  acceleration,  ,  corresponding  to  various  speeds,  v, 

di 

is  known.    It  is  required  to  find  the  speed,  v,  correspoiiding  to  various 
time  values,  t. 


d  V 


dt 


'  t  =  —  .  dv.     )   </i  =  I   —  .  (iv.  t  =    C  —  .  dv. 
a  '  'a  ^      a 


Hence  if  values  of  —  are  plotted  on  a  base  of  speed,  the  area  in- 
a 
eluded  between  the  curve  and  the  speed  base  will  represent  time 
values  corresponding  to  different  speeds.  Areas  may  be  measured 
by  means  of  a  planimeter  or  an  integraph.  Thus  time  values  corre- 
sponding to  different  speed  values  are  known,  and  the  speed  time 
curve  may  be  plotted.  By  integrating  the  area  included  between  the 
speed  time  curve  and  the  time  base,  the  distance  time  curve  may 
be  plotted  in  the  usual  manner. 

In  the  figure  let  A  represent  an  acceleration  speed  curve  which  to 
a  different  scale  of  abscissae  will  represent  the  resultant  torque  speed 
curve.t  The  acceleration  remains  constant  at  0.316  miles  per  hour 
per  second  until  a  speed  of  10.9  miles  per  hour  is  reached,  when  the 
acceleration  rapidly  diminishes  and  becomes  zero  when  a  constant 
speed  of  14.45  miles  per  hour  is  reached. 


*  Sec  "Notes  on  the  Plotting  of  Speed  Time  Curves,"  by  C.  O.  Mailloux. 
Transactions   of   American    Institute   of   Electrical    Engineers,   vol.    19. 

t  The  resultant  torque  speed  curve  was  taken  from  C.  A.  Cams  Wilson's 
"The    Direct    Current    Motor,"    page    163. 
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In  curve  B,  abscissae  represent  values  of  —  and  ordinatcs  the  corre- 

a 
spending  speeds.     The  area  ab  c  d  c,  for  instance,  represents  a  time 
value  (45.9  seconds)  corresponding  to  a  speed  of  13.0  miles  per  hour. 
Thus  a  number  of  points  on  the  speed  time  curve  may  be  determined 
sufficient  to  plot  the  speed  time  curve,  C. 

The  curves  are  based  on  data  of  two  series-wound  motors  per- 
manently connected  in  series,  the  armatures  being  directly  on  the 
axles  without  gearing.    Tiie  resistance  of  each  motor  was  .387  ohm ; 


16 

^ 

— * — 

11 

:V 

ii 

^ 

xC 

"--v' 

7^ 

"^ 

12 
11 

/ 

7 

'~'^ 

-^ 

-■*^ 

/ 

/ 

/ 

-- 

-^ 

c 

/ 

/ 

A 

a 

r 

k 

; 

- 

— 

1 

'J 

3. 
Vi       . 

— 

/ 

/ 

i 

/ 

/ 

/ 

0 

(1 

0 

Ij— 0 

10 

15 

iO 

20 

30 

35 

10 

15 

50 

Valvtvsot    \- 

A  -.02 

.01 

.0(1 

.08 

.10 

.12 

.11 

.16 

.18 

.20 

.22        .21        .211 

.28 

.30 

.32    Ai;celeiuliun  iMilcs 

C-10 

20 

30 

10 

50 

60 

70 

80 

90 

100 

Time  in  seconds 

pel'  lii'.  pLT  sfcolidj 

SPEED   TIME   CURVES. 


line  voltage,  400;  wheel  diameter,  2-^  in.;  weight  of  train,  35  tons  of 
2,240  pounds;  maximum  current  per  motor,  150  amp.;  frictional 
torque  assumed  constant  at  5,760  inch-pounds. 


Why  the  Disc  of  an  Induction   Wattmeter   Rotates,  and 

Why  the  Torque  on  the  Disc   Varies  With  the 

Watts  of  the  Load   Which  the  Meter 

Records. 


load  P.F.  of  1.00,  the  current  being  also  m  llie  direclion  O  A,  there 
is  set  up  a  magnetic  field  in  step,  or  in  the  same  direclion,  O  A. 

These  lines  cross  the  disc,  setting  up  circles  of  e.m.f.  90°  behind, 
or  in  the  direction  of  O  C.  These  circles  of  e.m.f.  set  up  circles  of 
current  in  step,  or  in  the  same  direction,  O  C.  The  currents  are  as 
in  Fig.  3.  Notice  that  the  currents  are  between  those  caused  by  the 
potential  of  Fig.  2. 

To  return  to  Fig.  i,  the  disc  currents  caused  by  the  potential  are 
in  step  with  the  magnetic  "lines"  through  the  disc,  caused  by  the 
load  current  and  as  they  are  out  of  position  with  respect  to  each  other, 
one  set  will  repel  and  the  other  attract,  so 
that  the  disc  will  receive  a  torque  or  pull  in 
a  certain  direction  as  in  Fig.  4.  This  torque 
will  vary  as  the  product  of  the  disc  currents 
and  the  "lines"  through  the  disc,  and  as 
these  effects  are  caused,  respectively,  by  the 
potential  of  load  and  current  of  load,  the 
torque  will  vary  as  the  watts  of  the  load. 
If  this  were  all  the  torque  would  come  in 
impulses,  one  for  each  alternation. 

Return  again  to  Fig.  I  and  notice  that  90° 
later  than  the  action  mentioned  above  an- 
other action  takes  place.  The  disc  currents 
are  now  caused  by  the  load  current  and  are 
in  step  with  the  "lines"  caused  by  the  poten- 
tial, or  of  the  opposite  conditions  to  that  of 
the  first  as  in  Fig.  5.  The  disc  will  be 
rotated  in  the  same  direction  as  before  and 
the  torque  will  again  vary  as  the  watts  of 
the  load.  Thus  the  disc  will  experience 
two  pulls,  one  90°  behind  the  other  and  each 
of  which  blends  into  the  other,  so  that  its 
torque  will  not  be  in  impulses,  but  of  a  uni- 
form nature. 

180°  behind  O  A,  the  reverse  action  takes 
place  to  that  first  mentioned  as  in  Fig.  6. 
The  pull  still  being  in  the  same  direction. 
At  270 ""  behind  O  A  the  last  action  takes 
place  as  in  Fig.  7.  The  pull  is  still  in  the 
same  direction.  This  brings  us  around  to 
O  A  again,  where  all  is  repeated  or  the  cycle  of  operation  ends. 

To  show  the  necessity  of  lagging  the  magnetic  lines  through  the 
disc,  caused  by  the  potential  to  90°  behind  the  potential.  Any  slight 
divergence  from  the  90°  position  causes  the  meter,  which  is  made 
correct  for  unity  power  factor,  to  be  "out"  on  other  power  factors. 


c     ^ 
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By  T.  W.  Varley. 

IN  Fig.  I,  O  ^  is  the  direction  of  the  applied  volts  upon  the  load. 
For  a  power  factor  of  1.00.  this  would  also  be  the  direction  of 
the  load  current.  The  applied  volts  cause  a  current  to  flow  in 
the  potential  circuit  of  the  wattmeter,  which  lags  some  82°  behind 
the  volts,  as  O  B.  This  current  sets  up  a  magnetic  field  and  causes 
lines  of  force  to  cross  the  disc  of  the  wattmeter.  It  is  these  "lines" 
which  are  made  to  lag  90°  behind  the  applied  volts  as  O  C.  One  way 
of  causing  this  is  to  partially  bridge  the  poles  of  the  shunt  or  potential 
magnets.  The  lines  of  force  crossing  the  disc  are  thus  caused  to  lag 
behind  these  of  the  bridge  shunt,  the  lagging  being  adjusted  to  be 
90°  behind  the  applied  volts. 

The  lines  of  force  crossing  the  disc  set  up  e.m.f.  circles  in  the  disc, 
90°  behind  them,  as  O  D.  As  the  disc  resistance  is  non-inductive, 
these  e.m.f.  circles  set  up  circles  of  current  in  step  with  the  e.m.f. 
circles,  or  go°  behind  the  magnetisin,  caused  by  the  potential,  or  in 
step  with  the  applied  volts,  and  of  opposite  sign.  The  opposite  sign 
is  of  no  consequence  as  it  only  affects  the  way  the  disc  shall  rotate 
in  the  original  design.   The  currents  in  the  disc  now  look  as  in  Fig.  II. 

Notice  that  the  currents  are  in  opposite  direction.  The  disc  does 
not  rotate  as  yet.  for  there  is  no  field  to  give  it  torque.  This  is  all 
that  takes  place  from  the  potential  effect. 

The  volts  applied  to  the  load  are  in  the  direction  O  A,  and  for  a 
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DIAGR.\i\I    OF   WATTMETER   DISC   ROTATIONS. 

For  instance,  if  the  magnetism  lags  5°  over  the  90°  position  and  the 
meter  is  made  correct  for  that  position,  which  means  making  it  4 
per  cent,  faster,  then  it  would  be  14.2  per  cent,  fast  at  a  load  P.F.  of 
.50.  If  it  leads  5°  under  the  90°  position,  then  for  the  same  P.F.  of 
.50,  it  would  be  17.8  per  cent.  slow. 

Any  lag  of  the  load  current  behind  the  applied  volts,  causes  a  lag 
of  the  magnetism  through  the  disc  (from  the  effect  of  the  load  cur- 
rent) to  lag  behind  O  A.  the  applied  volts  a  similar  amount  90°  later, 
the  currents  in  the  disc  (from  the  effect  of  the  load  current)  are 
lagged  an  equal  angle  behind  the  magnetism  through  the  disc,  from 
the  effect  of  the  applied  volts.  Thus  the  meter  torque  varies  as  the 
power  factor  of  the  load. 
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( lolj  Pan  Mining  Plant  at  Hrcckcnriduc,  C^olo. 

lircckciiiulKi',  CoKi.,  is  a  icrdwinc  niininK  luwii  with  a  |Mi|iul;iliiin 
of  about  i,0(x>,  loculcd  tio  miles  west  of  Denver,  and  praciically 
ill  the  i«-ntor  nf  the  Slate.  Here  ihe  (iohl  Pan  iMiKinceriiiK  ^'  MiniiiK 
Siipplv   t.'iiin|iany   has   recentU   cnlcrrd  i|mtr  i-xIciimm'Iv   niin  |>lairi 


FIG.    I. — PL.\CER    MINE    AT  BRECKENRIDCE,   COLO. 

mining  and  is  probably  operating  the  largest  placer  mine  in  Colorado. 
The  center  of  the  company's  operations  at  present  is  shown  in  Fig.  i. 
In  the  foreground  are  seen  two  sets  of  vertical  water  pipes,  which 
act  as  hydraulic  elevators  for  raising  the  sand  and  rock  to  the  flumes 
above.  Water  under  high  pressure  is  forced  down  one  pipe  and 
drawn  up  the  other.  The  two  ends  are  moved  around  wherever 
desired  and  the  sand  is  drawn  up  with  the  water.  These  vertical 
pipes  at  present  are  So  ft.  long.  They  discharge  into  wooden  flume< 
and  the  material  is  carried  along  over  the  "riffles"  where  the  gold 
is  separated  and  taken  out.  The  rocks  and  refuse  sand  are  carried 
away  and  dumped  by  means  of  the  conveyor  and  trestle  seen  at  the 
right. 

The  Uold  J'an  Company  is  now  installing  a  150-hp  induction 
motor  in  the  pit  show  n  m  Fig.  i.  This  motor  will  drive  a  centrifugal 
pump  to  assist  the  hydraulic  elevator  in  keeping  the  working  frei' 
from  surplus  water.  In  order  to  handle  large  rocks  and  carry  them 
out  of  the  way  two  portable  cranes  of  the  boom  type  will  be  in- 
stalled.    These  cranes  will  run  on  tracks  and  each  will  be  operated 


FIG.  2. — POWER  ST.\TI0N  ON  SPRUCE  CREEK. 

by  a  30-hp  Westinghouse  induction  motor  mounted  directly  on  ths 
crane.  Current  will  be  supplied  to  the  motors  through  flexible  cables. 
The  power  plant  which  supplies  power  for  these  motors  is  located 
on  Spruce  Creek,  about  five  miles  distant  from  the  mine.  Water  is 
brought  to  the  power  house  through  an  open  canal  for  about  a  mile 
to  a  hill  back  of  the  station  and  then  carriei  to  the  water  wheels 


tlirouKh  filrel  [iipf.     The  effective  head  under  which  the  wheels  npei  - 
ate  is  4^5  li. 

An  interior  view  of  the  KencraliiiK  Citation  is  given  in  Fig  .* 
There  are  two  main  water  wheels  of  the  I'dton  type,  eack  direct- 
CDiinei'lrd  lhri>ii|{h  sliaftiiiK  to  a  sixj-kw  Westinghouse  revi>lvinK  lie  Id 
two-phase,  44()-vuli  alternator.  The  arrangement  of  water  wliiiK 
•ind  Kenerators  is  a  novel  and  ingenious  one,  in  that  it  provide^  .1 
lle.xilile  iiu-.ins  of  connccliiiK  each  generator  to  either  wheel  Th-- 
shafts  of  ihe  wheels  are  parallel  and  are  cariie<l  oiil  with  a  cuiipliiif; 
on  each  end.  The  shafts  of  the  generators  arc  normally  connected 
to  the  I'elton  wheel  shafts  in  the  manner  indicated  in  the  sketch, 
Fig.  3,  ICach  generator  is  mounted  on  an  extension  foundation 
and  is  provided  with  a  special  moving  lever  (shown  on  one  iiiaelnne 
at  the  left  in  l''ig.  2f,  so  that  it  can  be  <|uickly  moved  from  iis  normal 
position  into  alignment  with  the  other  waterwhcel  shaft  and  coupled 
up  for  opcraiion.  In  this  way  both  generators  can  be  driveti  from 
either  w;iter  wheel,  and  also  each  generator  may  be  drivcm  indc- 
liriideiilly    by    either  nf  the    water    wheels.      In   event   of  accidetil   to 
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F.'G.    3. — UIAGk.\.\l    OF    .MtTllOD   OF    COUI'I-ING. 

either  pipe  line  or  to  a  water  wheel  or  generator  this  flexible  ar- 
rangement will  undoubtedly  be  found  of  considerable  value. 

For  supplying  exciting  current  there  are  installed  two  1 1  -kw, 
125-volt  exciters,  each  directly  driven  by  a  separate  Pelton  water 
wheel  One  of  these  exciters  is  shown  in  the  foreground  in  Fig.  2. 
This  pitcture  also  illustrates  the  method  qf  carrying  flexible  leads 
from  the  generator  to  a  row  of  insulating  blocks  from  which  the 
wires  run  in  a  covered  box  to  the  switchboard.  The  flexibility  of 
these  leads  allows  the  generator  to  be  moved  from  one  position  to  the 
other  without  disconnecting  any  wires. 

Each  water  wheel  has  a  gate  valve  controlling  the  flow  of  water, 
but  no  automatic  regulator  is  provided.  The  speed  of  the  wheels 
i>  varied  by  means  of  the  iiand  wheels  at  the  end  of  long  rods,  which 
may  be  seen  in  tlu'  picture.    These  rods  serve  to  raise  or  lower  a  hood 
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FIG.   4. — SW'rTCHB0.\Kl)  IN    POWER   ST.\TION. 

in  front  of  the  nozzle,  thus  varying  the  direction  and  quantity  of 
the  water  discharged.  The  nozzles  are  not  of  the  deflecting  type, 
such  as  are  used  on  larger  wheels. 

The  station  switchboard  shown  in  Fig.  4  is  built  of  blue  Vermont 
marble  and  consists  of  five  panels.  The  left-hand  pand  contains 
switches  and  instruments  for  both  exciters.    Panels  2  and  3  control 
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tilt  two  generators,  each  being  provided  with  two  akeriiating-cur- 
rent  ammeters,  one  direct-current  annneter,  field  rheostat  and  main 
generator  switch.  The  remaining  two  panels  control  the  two  feeder 
lines  leading  to  the  transformers.  Each  panel  is  equipped  with  two 
ammeters,  an  indicating  wattmeter,  a  polyphase  integrating  watt- 
meter  and    a    four-ixile,   douhle-throw    switch.      Wattmeters    of   the 


KIG. 


-BRECKENKIDGE    TK.AM  SFOKMER    SL  ll-STAI  ION. 


indicating  and  integrating  types  are  used,  as  the  company  sells  a 
good  deal  of  its  current  for  power  and  lighting  and  the  registra- 
tions are  necessary  in  keeping  the  accounts  of  the  customers.  The 
switchboard  has  a  double  set  of  bus-bars  so  that  the  lighting  and 
power  loads,  which  are  controlled  from  separate  panels,  may  be 
thrown  on  either  generator.  At  the  left  of  the  board  on  a  swing- 
ing bracket  are  mounted   voltmeters   and   a  frequency  meter. 

The  two  440-volt,  two-phase  circuits  are  carried  from  the  switch- 
board to  the  transformer  room,  located  in  a  separate  but  adjacent 
building,    where    four    loo-kw    oil-cooled    single-phase   transformers 


KIG.    6.— INTERIOR   OF   BRECKEN'rIDGE   TR.\NSKUKMKK 


SUB-,ST.\T1()N. 


raise  the  potential  to  10,000  volts,  three-phase,  for  transmission  to 
a  sub-station  in  the  town  of  Breckenridge,  five  miles  distant.  The 
transmission  wires  are  of  No.  5  bare  copper  and  are  mounted  on 
Mershon  triple-petticoat  glass  insulators.  The  sub-station  is  shown 
in  Fig.  5,  the  two  three-phase,  10,000-volt  circuits  coming  into  the 
building  at  the  right  and  the  three  four-wire,  two-phase  circuits 
leaving  at  the  left.  The  transformer  equipment  in  the  sub-station, 
shown  in  Fig.  6,  consists  of  five  lOO-kw  oil-cooled  transformers  (one 
for  reserve)  used  in  stepping  the  10,000-volt  current  down  to  two 
circuits  at  2,000  and  440  volts.  There  are  also  three  2S-kw  trans- 
formers (one  being  in  reserve)  for  supplying  a  2,000-volt  circuit 
for  lighting.     The  company  has  a  franchise  for  lighting  the  streets 


of  the  town  with  incaiidescents  and  also  supplies  a  connncrcial  in- 
candescent service,  the  distribution  being  at  1 10  volts.  Enclosed 
arcs  are  also  supplied  for  commercial  lighting  and  are  used  in  light- 
ing the  pit  and  grounds  of  the  Gold  Pan  Company,  as  the  mining 
operations  are  carried  on  continuously  day  and  night.  The  2,000- 
vult  and  the  440-volt  circuits  from  the  lOO-kw  transformers  are  used 
for  the  company's  own  power  and  also  for  customers  in  the  vicinity, 
the  power  being  used  chiefly  in  lode  mines  for  driving  compressors, 
hoists,  etc.  Type  C  Westinghouse  induction  two-phase  motors 
are  used  throughout.  One  so-kw  motor  is  used  to  drive  the  com- 
pany's own  machine  shop  where  the  hydraulic  pipe  used  in  the 
mining  operations  is  manufactured. 

The  tail  water  from  the  power  plant  is  carried  down  to  the  mine 
and  is  there  used  by  the  company  for  the  hydraulic  elevators. 

As  the  placer  mining  operations  cannot  be  carried  on  during  the 
winter  months  on  account  of  the  snow  and  the  freezing  of  the  water. 
the  water  power  plant  is  shut  down  and  a  relay  steam  plant  located 
at  the  mine  is  called  into  service  for  supplying  the  lighting  load 
in  Breckenridge.  This  plant  consists  of  two  50-kw,  2,000-volt,  two- 
phase  Westinghouse  alternators  driven  from  a  line  shaft  by  means 
of  a  Corliss  engine. 

The  water  wheels  at  the  power  station  were  manufactured  by  the 
Pelton  Water  Wheel  Company,  of  San  Francisco,  and  all  the  elec- 
trical equipment  was  furnished  by  the  Westinghouse  Electric  5c 
Manufacturing  Company,  through  its  Denver  office.  Credit  for  the 
design  of  the  power  station  and  the  other  electrical  equipment  and 
the  installation  of  all  the  plant  is  due  to  George  H.  Evans,  engineer 
and  manager  of  'the  Gold  Pan  Engineering  &  Mining  Supply 
Company. 


Aerial  Electric  Ladder"  Experiments. 


In  our  last  issue  reference  was  made  to  the  proposed  experimental 
tests  of  the  "electric  ladder,"  invented  by  Mr.  Albert  Gallatin  Whit- 
ney, of  Chicago.  We  have  since  received  from  a  correspondent  some 
details  of  a  coming  experiment  and  its  object.  Mr.  F.  X.  Schoon- 
niaker  has  charge  of  the  work  and  he  is  now  in  Colorado  examining 
the  principal  mountain  peaks  in  that  State  with  a  view  to  the  selec- 
tion of  one  on  which  the  experiments  may  be  conducted. 

The  "electric  ladder"  is  stated  to  be  a  combination,  in  proper 
proportions,  of  copper,  steel  and  silver  spheres,  connected  by  wires, 
which  it  is  planned  to  project  from  the  earth,  or,  to  use  the  inventor's 
words,  to  "let  fall  out"  of  the  atmosphere  into  the  ether.  Mr.  Whit- 
ney believes  that  the  planets  and  other  bodies  of  matter  in  the  uni- 
verse are  immersed  in  seas  of  electricity,  and  that  the  orbits  and 
motions  of  the  planets  and  other  members  of  the  universe  are  caused 
by  currents  in  these  seas  of  electricity.  So,  by  projecting  a  conductor 
connected  with  a  magnetizable  receiving  apparatus  from  the  earth's 
surface,  he  figures  that  the  earth's  atmosphere  may  be  pierced  and 
that  the  great  force  of  electricity  beyond  will  pull  the  receiver  away 
from  the  earth  and  hold  it  there,  thus  afifording  through  the  con- 
ductor a  supply  of  electricity  that  may  be  used  for  commercial 
purposes. 

The  inventor  is  taking  out  a  number  of  patents  on  his  "electric 
ladder."  He  bases  his  invention  largely  on  a  personal  theory  of 
:natter  and  claims  that  the  Newtonian  theory  of  gravitation  is  in- 
correct when  applied  to  bodies  outside  of  the  earth's  atmosphere. 
He  asserts  that  the  French  Academy  of  Sciences  and  also  the  higher 
authorities  in  the  German  Patent  Office  have  accepted  these  new- 
theories  after  careful  and  full  investigation. 

Mr.  Schoonmakcr  states  that  a  private  test  of  the  Whitney  electric 
ladder  has  been  made  on  a  small  scale  in  New  Mexico  and  that  it 
was  successful,  incandescent  lamps  being  lighted  by  the  electricity 
brought  down  from  the  electrical  ether.  The  object  of  securing  a 
mountain  peak  in  Colorado  for  further  operations  is  that  the  moun- 
tain tops  there  are  all  attained  with  comparative  ease,  and  the  atmos- 
pheric conditions  at  the  altitudes  reached  are  such  that  men  can 
stay  there  continuously  if  necessary  without  any  serious  effects. 

Pike's  Peak  is  favored  by  Mr.  Schoonmaker  for  the  reason  that  it 
has  a  railroad  running  to  its  summit.  The  method  of  projecting  the 
conductors  and  receivers  into  the  ether  has  not  been  disclosed  as  yet. 
Some  years  ago  the  same  inventor  issued  a  pamphlet  describing  a 
similar  means  of  obtaining  electricity  from  nothing  by  a  "combination 
of  spheres,"  the  pamphlet  containing  a  portrait  and  highly  eulogistic 
personal  sketch. 
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lirakc  Horse    pDwcr  iitui    Hfficicncv  <>f   a  Small  Motor. 

l;\    J     1..    Du  KSDN. 

HAV'IN'Ci   had  occasion  some  time  ago  to  measure   the  brakt- 
liorsi-  power  :iiui  efliciency  of  a  small  iiuilor,  it  has  occurred 
Id  me  liial  an  account  >>i  the  melhnd  iniKht  he  of  snme  in 
tercst  to  yonr  readers. 

The  apparatus  used  was  a  .standard  ammeter,  a  voltmeter,  a  speed 
counter,  u  prony  brake,  a  resistance  box  and  current  from  a  direct- 
current  ilynamo.  The  accompanying  (ii.iRram  siiows  just  Imw  ihr 
apparat\is   was   --et   up.     .1/   represenls   ilie  nmlor,   .  /  U   the  aniimlir. 


Tlic  inpni  in  hursc  puwci   is  the  number  ol   walls  divided  l)y  74O, 
115  X  1.4 


or  for  reachiiK  I.  was  ' 


=  ,30  lip    I'hr  iiutpiii  Is  ilie  number 


746 


II  X  I  X  2470 


of    fool-pounds    divided    i)y   ,33,000,   or 
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The  rlhriiiiiy  is  ihe  ratio  iii  the  onlpiil  tn  the  iiipul,  or  —     ,Y>. 

.ao 

or  30  per  cent. 

Tlic  input,  output  and  efiiciciicy  of  the  other  four  readings  were 
calculated  in  the  same  manner,  and  the  results  arc  given  in  the  fol- 
lowing table : 


KIG.    1. — Ul.\GKAiM    SIIOWI.NC;    .\KK.\  M,i;  .MIX  1    ol     .\1'1' \K.\TUS. 

I '  M  the  voltmeter,  T  T  the  terminals,  which  were  connected  to  the 
mains  of  a  direct-current  dynamo,  R  the  rheostat  and  5"  a  switch 
cutting  out  the  last  resistance  of  the  rheostat. 

The  prony  brake,  which  is  not  shown  in  the  diagram,  consisted 
of  a  leather  strap  held  in  place  over  the  belt  pulley  by  means  of 
two  cords,  which  in  turn  were  fastened  to  two  spring  balances,  the 
object  of  the  balances  being  to  measure  the  pull  on  each  side  of  the 
pulley ;  the  balances  were  fastened  to  a  bracket,  w  liicli  was  attached 
to  the  wall. 

The  input  was  determined  fmni  ihc  current  supplied,  as  measured 
by  the  ammeter,  and  the  voltage  at  the  brushes  of  the  motor  as  indi- 
cated by  the  voltmeter.  The  output  was  determined  from  the  pull 
of  the  brake,  circumference  of  the  pulley,  and  the  revolutions  per 
minute.      The    circumference    of    the   pulley   measured    ii    in.      The 


FIG. 


:l'rve  showing  rel.\tion"  between  lo.vd  and  efficiency. 


input   and  output  were  determined   for  various  loads,   as  shown  in 
the  following  table: 


Reading. 

\ 

olts. 

Amperes. 

Balance 
B, 

Balance. 
B. 

R.P.M. 

I 

"5 

1.4 

I    lb. 

I    oz. 

2470 

II 

114 

1.8 

2  lb. 

I  oz. 

2480 

III 

ii: 

2-4 

3  lb. 

I   oz. 

2130 

rv 

"5 

2.9 

4  lb. 

I   oz. 

2012 

V 

1-5 

3-4 

5  lb. 

I    oz. 

1890 

Reading. 

Input. 

(^ulpul. 

Eflicicncy 

I 

.2011.1'. 

.06-11. p. 

30% 

II 

.27-11. P. 

.13 II. p. 

48% 

III 

.35-H.P. 

.17-n.p. 

49% 

IV 

.44-H.P. 

.22-n.p. 

50% 

V 

.5.11. P. 

.26-H.P. 

SI% 

From  the  above  data  a  curve  was  plotted  showing  relati<jn  between 
efficiency  and  load,  using  per  cent,  efficiency  as  ordinates  and  load 
in  horse-power  as  abscissa;.  This  curve  shows  that  as  the  load  in- 
creases the  efficiency  becomes  greater ;  it  also  shows  that  the  motor 
is  doing  better  work  when  the  load  is  greater. 

The  above  is  a  rapid  and  lu-.it  method  of  obtaining  the  brake  horse- 
power and  efficiency  nf  a  motor  for  various  loads. 


The  Pollak-Virag  Rapid  Telegraph. 


At  a  general  meeting  of  the  Hungarian  .'Xcademy  of  .Sciences  at 
Budapest  on  May  6,  1903,  the  VVahrmann  prize  of  2,000  kronen  was 
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FIG.    I. — FORM    OF   RECEIVED   .MESS.^GE. 

awarded  to  the  inventors  of  the  Pollak-\'irag  Rapid  Telegraph.  A 
complete  description  of  this  system  apeared  in  our  columns  several 
years  ago,  and  it  suffices  to  say  here  that  in  its  latest  form  it  is  a 
v/riting  telegraph  requiring  the  use  of  two  wires  and  a  ground. 


July  i8,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


lOI 


Fig.  2  is  a  fac  simile  of  the  transmitting  tape  and  of  the  message  as 
received.  The  upper  row  of  dots  corresponds  to  impulses  sent  over 
one  line  and  the  lower  impulses  sent  over  the  second  line.  The  first 
mentioned  impulses  act  upon  a  diaphragm  to  give  a  vertical  motion 
to  a  mirror  and  the  second  set  act  to  give  a  horizontal  motion.  A 
pencil'of  light  striking  the  mirror  is  thus  given  a  motion  compounded 
of  the  aforesaid  horizontal  and  vertical  motions,  and  when  this  pencil 
strikes  a  sensitized  strip  of  photographic  paper,  the  trace  consists  of 
the  italic  characters  shown  in  the  lower  part  of  the  cut.  Fig.  i  is  a 
reproduction  of  a  message  as  received  by  the  system. 

It  is  claimed  that  45,000  words  per  hour  can  be  transmitted  with 
this  system  as  against  12,000  words  by  the  Hughes  typewriting  sys- 
tem, and   18,000   by   the   Wheatstone   rapid   system.     A   perforating 
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FIG.    2. — FAC    SIMlLp;    OF    TR.'iiNSMITTING   TAPE. 

operator  can  perforate  2,000  words  hourly,  so  that  one  set  of  rapid 
telegraph  apparatus  will  keep  23  perforating  machines  at  work.  The 
inventors  have  been  successful  in  constructing  a  photographic  ar- 
rangement whereby  the  development  requires  only  from  five  to  six 
seconds  and  the  fixing  from  six  to  seven  seconds,  at  the  end  of  which 
time  the  telegram  comes  out  of  the  apparatus  ready  for  delivery  in 
the  form  shown  in  Fig.  I. 

In  official  reports  of  experiments  on  Hungarian  State  telegraph 
lines,  it  is  stated  that  messages  were  dispatched  between  stations  120 
miles  apart  at  the  rate  of  45,000  words  per  hour.  In  another  experi- 
ment, the  largest  number  of  words  transmitted  was  about  40,000  in 
an  hour.  The  head  of  the  Hungarian  Postal  Telegraph  Department, 
in  his  report,  regretted  that  the  system  could  not  be  applied  in  Hun- 
gary, for  the  reason  that  there  is  not  enough  telegraphic  service  to 
provide  sufficient  work  even  for  a  short  time  for  a  rapid  telegraph 
system.  At  present  the  system  is  being  regularly  worked  over  a  line 
between  Berlin  and  Frankfort,  Germany,  a  distance  of  360  miles. 

Of  the  money  prize  awarded,  one-half  is  to  go  to  the  widow  of 
the  late  A.  Pollak,  whose  family  was  left  in  straitened  circumstances. 


Recent   Electrochemical   Developments, 


ELECTRIC  FURNACE. 

A  patent  was  granted  on  July  7th  to  Mr.  P.  L.  T.  Heroult,  of  La 
Praz,  France,  who  is  best  known  as  the  inventor  of  the  Heroult 
aluminium  process  (which  is  quite  similar  to  the  Hall  process)  but 
whose  main  activity  in  recent  years  has  been  in  the  electrometallurgy 
of  iron  and  steel.  The  furnace  shown  in  the  adjoining  diagram  is 
especially  intended  for  the  production  of  cast-iron,  ferrosilicon,  fer- 
romanganese.  This  reduction  furnace  is  to  be  operated  in  connec- 
tion with  a  preparatory  furnace  in  which  the  ores  to  be  treated  are 
previously  fused  or  sufficiently  softened  to  descend  progressively 
along  the  passage.  A,  to  the  point  e,  whence  they  fall  into  the  well, 
C,  of  the  furnace,  where  the  reduction  takes  place.  This  well  con- 
tains a  column  of  coke,  Z,  through  which  the  electric  current  passes, 
and  with  which  the  fused  or  pasty  ore  becomes  mixed  when  it  comes 
from  the  adjoining  preparatory  furnace. 

As  the  coke  is  used  up  in  reducing  the  ore,  the  coke  column  is  fed 
at  the  top  from  a  reserve  contained  in  the  upper  part  of  the  furnace. 
The  current  enters  the  furnace,  through  the  carbon  block,  G,  and 
leaves  it  through  the  crucible,  B.  This  crucible  has  a  tap-hole,  D. 
for  issue  of  the  molten  metal,  and  through  the  wall  is  a  hole,  E,  for 
issue  of  the  slag.  The  hot  gases  developed  during  reduction  ascend 
and  pass  out  between  e  and  h  into  the  preparatory  furnace,  where 
their  heat  is  utilized. 

The  block,  F,  is  called  by  the  inventor  a  "false  electrode";  it  acts 
as  an  intermediate  of  bi-polar  electrode,  the  current  passing  from 
G  to  e,  through  F,  and  from  f  to  B.  At  the  points  e  and  f  an  intense 
'heat  is  therefore  developed  and  it  is  at  these  points  where  the  heat 
is  needed.    The  contacts  through  which  the  current  enters  and  leaves 


the  furnace  are  sufficiently  remote  from  these  points  of  highest  tem- 
perature. 

PLATING   IRON    WITH    ZINC. 

A  patent,  granted  on  July  7,  to  Mr.  Emanuel  Goldberg,  of  Moscow, 
Russia,  is  another  example  of  that  rather  wide  class  of  electroplat- 
ing processes,  in  which  an  addition  of  an  apparantly  inactive  com- 
pound to  the  plating  bath  is  intended  to  give  a  bright  and  adhesive 
cathodic  deposit.  The  inventor  states  that  a  pure  white  coating  of 
zinc,  which  adheres  well  to  the  surface  of  the  iron,  is  obtained,  if  to 
the  zinc  chloride  used  as  electrolyte  an  organic  compound  is  added 
which  contains  nitrogen.  As  suitable  compounds  he  mentions  amins, 
amids,  cyanides,  nitrites,  etc.,  and  states  that  the  pyridin  bases  have 
given  the  best  results.  He  dissolves  10  grams  of  zinc  chloride  and  10 
cc.  of  pyridin  in  about  i  liter  of  water,  and  adds  enough  hydrochloric 
acid  to  dissolve  the  double  salt  which  is  formed.  For  electrolysis 
a  cathodic  current  density  not  exceeding  0.2  amp.  per  sq.  decimeter  is 
used. 

ELECTROLYTIC    PRODUCTION    OF    CHLORATES    AND    PERCHLORATES. 

A  patent  was  granted  on  July  7,  to  Mr.  Pierre  Lederlin,  of  Chedde, 
France,  for  a  process  of  electrolytic  manufacture  of  chlorates  and  per- 
chlorates.  A  cell  is  used  without  diaphragm,  and  as  electrolyte  a 
chloride,  without  addition  of  chromate  or  bichromate.  An  ampere- 
hour  efficiency  as  high  as  90  per  cent,  is  claimed  to  be  obtained,  if 
the  electrolyte  is  continuously  maintained  non-alkaline  during  electro- 
lysis by  suitable  continuous  additions  of  dilute  hydrochloric  acid. 

STORAGE    BATTERY    INVENTION. 

Two  patents  were  granted  to  Mr.  Wm.  Gardiner,  of  Chicago,  on 
July  7,  for  details  of  an  al- 


kaline storage  battery  with 
zinc  as  one  electrode.  When 
the  cell  is  fully  charged,  the 
electrolyte  is  essentially  an 
aqueous  solution  of  caustic 
potash.  During  discharge 
zinc  dissolves  from  the 
anode  while  the  cathode— 
which  is  assumed  to  be  an 
oxide  of  copper  in  one  pat- 
ent and  an  oxide  of  silver 
in  finely  granulated  form  in 
the  other  patent — is  re- 
duced. The  cell  is  not  an 
"oxygen-lift"  cell,  because 
the  zinc  goes  into  solution 
during  discharge,  the  ca- 
pacity of  the  cell  depending 
upon  the  amount  of  zinc 
which  can  dissolve  in  the 
caustic  potash  solution,  and 
therefore  upon  the  quantity 
of  electrolyte  used. 

As  a  solution  of  potas- 
sium hydrate  is  capable  of 
dissolving  but  a  relatively 
small  quantity  of  zinc  oxide, 
a  relatively  large  quantity 
of  electrolyte  is  required  to 
get  an  appreciable  capacity. 
T  h  e  inventor  believes  he 
can  get  around  this  in  the  following  way :  In  a  strong  solution 
of  pure  caustic  potash  he  dissolves  pure  zinc  oxide  and  uses 
this  solution  for  charging  the  cell ;  zinc  is  therefore  deposited  from  the 
electrolyte.  He  then  removes  this  solution  temporarily  to  another 
receptacle  and  dissolves  again  zinc  oxide  in  it  and  uses  it  then  again 
for  charging  the  battery.  This  is  repeated  as  many  times  as  necessary 
to  deposit  as  much  zinc  as  corresponds  to  the  capacity  which  the  cell 
shall  have.  He  then  fills  the  battery  with  a  fresh  aqueous  solution 
of  pure  caustic  potash,  containing  no  zinc  oxide.  The  inventor  be- 
lieves that  during  discharge  a  far  greater  quantity  of  zinc  is  then 
dissolved  in  the  caustic  solution  than  would  otherw'ise  be  the  case ; 
he  believes  this  excess  of  zinc  to  be  in  an  "unstable  condition,"  so 
that  it  is  "deposited  almost  immediately  when  the  charging  current 
is  applied."  Further  explanations  are  not  given.  The  cell  is  built 
up  by  placing  a  tray  containing  the  active  material  of  one  electrode 
into  a  larger  tray  containing  the  active  material  of  the  other  elec- 
trode, the  bottom  of  the  inner  tray  being  of  course  perforated. 


HEROULT  ELECTRIC  FUKXACE. 
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Procccdinus  of  Ni:inar;i  Mt-ftin^  of  the  American  Institute 
of  Mectiical  l-nninecrs.     a  c//// ////<</.! 

UeluM  appvar  nbsiracLs  ot'  ilic  rriiialiilDK  papcr.s  prcsciiii-ii  ai  the 
NiaKnra  nu-ftiiiK  of  the  Aiin-riiMii  Insiiiiilt-  of  lUcclrical  Kngiiu-frs, 
tORctlicr  with  alistracis  nf  ilic  fi)lluwiiiK  discussions,  except  the 
papers  ami  discussions  wiiicii  dealt  with  hiKlitensioii  transmission 
Owing  to  the  very  unusual  c.\tcnt  of  the  discussion  on  the  several 
subjects  grouped  under  this  head,  the  length  of  the  report  is  such 
that  \vi-  arc  oliliged  to  carry  it  over  to  the  following  issue. 


SOME  NOTES  ON  CEKT.MX   l!NIIKK(iKOUMi  IIUISIINc;  PKOULEMS  ON  TlIK 
WITWATERSTRAND. 

In  a  paper  with  the  above  title,  Mr.  A.  VV.  K.  Peirce  sketched  the 
present  conditions  in  South  Africa  gold  mines  and  the  hoisting  prob- 
lems arising  in  connection  with  the  more  and  more  extended  "deep 
level"  operations.  The  principal  power  reciuircnients  of  the  mine 
equipment  and  the  area  over  whicii  tiic  power  is  to  be  distributed 
this  being  several  scpiare  miles — practically  determine  the  use  of  ;i 
polyphase  system  at  a  moderately  high  voltage.  For  hoisting,  how 
ever,  the  author  thinks  direct-current  motors  to  be  more  suitable 
than  alternating.  He  recommends  conversion  to  direct  current 
separately  for  each  hoist  unit,  and  the  utilization  of  the  conversion 
machinery  tor  obtaining  suitable  control  of  the  hoisting  operations 
by  the  voltage  control  or  Ward  Leonard  system. 

THE  FACTORS   WHICH    AFl-ECr  THE  ENERGY  LOSSES   IN    ARMATURE  CORES 

Messrs.  J.  Walter  Esterline  and  C.  K.  Reid  gave  an  account  of 
an  experimental  investigation  made  at  Purdue  University.  They 
describe  an  apparatus,  devised  for  rapid  yet  accurate  testing  of  sheet 
metal  used  in  armature  cores,  the  specimens  for  test  being  in  the 
form  of  ordinary  armature  puncliings.  The  authors  also  studied  the 
effect  of  certain  factors  upon  the  energy  losses  which  occur  in  the 
armature  cores  of  generators  and  motors.  The  results  are  given  in 
a  large  number  of  curves,  showing  the  relation  between  the  core 
loss  and  any  one  of  the  four  variables — frequency,  magnetic  density, 
number  of  poles  and  depth  of  core — for  various  types  of  armatures. 
Some  special  results  are  evident  from  the  curves.  The  curve  for 
the  cores  having  teeth  shows  considerably  higher  losses,  than  cores 
having  a  smooth  periphery  ;  this  is  due  to  the  energy  loss  in  the  pole 
faces  and  the  increased  hysteresis  loss  resulting  from  the  high 
magnetic  density  in  the  teeth  of  the  core.  Relatively  shallow  cores 
in  which  the  magnetic  density  is  more  nearly  uniform,  have  the 
lowest  values  of  core  loss  for  the  same  average  magnetic  density 
and  frequency.  There  is  practically  little  change  in  the  core  loss 
for  different  numbers  of  poles,  for  the  same  magnetic  density  and 
frequency,  so  far  as  the  smooth  cores  are  concerned. 

In  concluding  his  paper  Prof.  Esterline  stated  that  for  each  smooth 
core  a  toothed  core  was  also  tested,  the  depth  between  the  teeth 
corresponding  exactly  with  the  radial  depth  of  the  smooth  core;  as 
a  consequence,  the  results  from  smooth  and  toothed  cores  are  readily 
comparable. 

Prof.  Goldsborough  pointed  out  that  the  curves  of  the  paper 
when  analyzed  give  much  more  definite  information  in  the  matter 
of  losses  and  armature  cores  than  we  have  ever  before  had.  He 
explained  at  length  the  different  conditions  of  flux  with  two,  four, 
six  and  eight  poles,  and  showed  that  there  is  a  great  variation  in 
the  density  of  flux  between  the  inner  and  outer  edges  of  the  different 
laminx,  which  may  be  as  great  as  14,000  lines  at  the  top  to  2,000 
at  the  bottom.  With  a  two-pole  machine  there  is  more  variation 
than  in  the  case  of  a  four-pole  machine,  and  a  six-pole  machine  gives 
still  less  variation.  In  the  case  of  eight  poles  the  density  in  the  air 
becomes  very  high,  and  the  maximum  watt  loss  instead  of  being 
between  the  poles  is  in  the  iron  immediately  beneath  the  poles.  In 
reply  to  an  inquiry,  Prof.  Goldsborough  stated  that  the  density  of 
the  flux  was  found  by  boring  a  series  of  holes  through  the  core,  and 
then  by  means  of  exploring  coils  and  simply  exciting  the  magnets, 
the  distribution  of  the  flux  was  accurately  determined. 

Prof.  Franklin  said  that  an  argument  as  to  the  distribution  of 
flux  in  iron  could  not  be  based  on  the  assumption  that  the  pole  faces 
may  be  considered  to  be  equal  potential  surfaces.  Prof.  Golds- 
borough pointed  out  some  considerations  which  he  considered  showed 
conclusively  that  the  average  density  in  the  pole  face  of  a  dynamo 
is  greater  than  the  average  density  along  the  surface  of  the  arma- 
ture between  tw^o  pole  tips.  This  can  be  calculated  and  also  deter- 
mined  experimentally.     Mr.   Wilson   said   that   what    the   designing 


t'ni{ini-er  really  wantH  is  some  n)ethod  of  rapidly  anil  accurately 
calculatmg  the  core  louses;  that  is  tu  say,  the  loss  due  to  hysteresis 
in  the  core  itself,  in  Ilic  field  and  the  losses  due  to  eddies  in  the 
pule  face  and  in  the  conductors,  etc.  Having  obtained  inelhod>>  for 
calculating  ilusc  details,  tlioii  by  actual  tests  he  needs  to  obtain 
.some  correction  factor  which  will  make  the  result  approximately 
correct  for  generators  as  a  whole.  The  core  loss  will  vary  in  differ- 
ent machines  up  to  perhaps  the  eighth  power  of  the  density,  though 
an  average  figure  is  the  fourth  power  of  the  normal  density.  There 
arc  eccentric  variations  of  the  core  loss  with  freipicncy,  and  it  is 
thus  impossible  to  make  a  general  test  agree  with  the  results  <i\) 
lained  from  detail  tests  of  the  various  parts.  As  to  the  loss  in  the 
teeth  .it  high  densities,  he  considered  that  as  the  teeth  get  saturated 
there  is  a  large  amount  of  leakage  at  the  slot,  and  consequently  in- 
creased eddies  in  the  conductor.  At  the  bend  in  the  saturation 
curve  the  flux  varies  very  rapidly,  perhaps  something  like  the  tenth 
power,  which  probably  accounts  for  the  high  density  when  compari- 
sons are  made  on  the  basis  of  watts  per  pound.  Mr.  Mailloux  point- 
ed out  that  the  curves  in  the  paper  can  be  approximately  expressed 
by  a  simple  eipiation,  and  showed  how  this  might  be  done. 

In  reply  to  a  (piestion.  Prof.  Esterline  said  that  no  effort  had 
yet  been  made  to  separate  the  hysteretic  from  the  eddy  current 
losses,  but  he  hoped  in  the  future  to  continue  the  work.  Mr.  Scott, 
ill  referring  to  the  form  of  curves,  said  that  the  workman  in  the 
shop  by  filing  an  armature  more  or  less  or  bolting  it  together  a  little 
carelessly,  can  shift  the  curves  and  thus  invalidate  the  equations. 

I'OWER    STATIO.N     KCO.VO.M  I(  S. 

Messrs.  W.  E.  Goldsborough  and  P.  E.  Pansier,  in  a  lengthy  paper 
on  this  subject,  give  the  results  of  a  careful  test  of  the  economy  of 
tlie  main  power  station  of  the  Union  Traction  Company  of  Indiana. 
It  contains  eight  400-hp  water  tube  boilers,  three  engines  each  with 
a  maximum  capacity  of  2,000  hp,  direct-connected  with  a  i,0OO-kw, 
three-phase  generator.  The  methods  of  the  test  are  described  in 
detail.  The  results  giving  the  thermal  efficiency  of  the  plant  are 
as  follows :  The  efficiency  of  the  furnaces  and  boiler  is  79.6  per  cent., 
i.  e.,  79.6  per  cent,  of  the  whole  heat  in  the  coal  as  fired  is  delivered 
by  the  boilers  to  the  engines  in  the  steam.  The  average  thermal 
efficiency  of  conversion  between  the  boilers  and  engine  cylinders  is 
9.11  per  cent.,  i.  e.,  9.11  per  cent,  of  all  the  heat  delivered  in  the 
form  of  steam  by  the  boilers  is  converted  into  work  in  the  cylinders 
of  the  main  engines.  This  value  of  9.11  per  cent,  credits  against 
the  engines  the  steam  used  in  the  auxiliaries.  If  the  assumption 
is  followed  out  that  15  per  cent,  of  the  steam  delivered  by  the  boilers 
is  consuined  by  the  auxiliaries,  the  thermal  efficiency  of  the  engines 
works  out  to  be  10.7  per  cent.  The  average  total  thermal  efficiency 
of  the  plant  is  7.25  per  cent,  from  the  coal  pile  up  to  the  engine 
cylinders,  and  the  total  average  thermal  efficiency  of  the  plant  from 
the  coal  pile  to  the  switchboard,  i.  e.,  the  ratio  of  the  energy  de- 
livered by  the  generators  to  the  total  heat  in  the  coal,  is  6.39  per  cent. 

Although  it  is  frequently  stated  that  the  thermal  efficiency  of  the 
steam  engine  at  a  maximum  is  about  25  per  cent.,  it  is  impossible 
that  any  engine  of  this  class  working  under  these  conditions  will 
convert  more  than  12  per  cent,  of  the  heat  of  the  coal  into  work. 
The  thermal  efficiency  of  6.39  per  cent,  up  to  and  including  the 
switchboard  shows  high  economy  as  compared  with  other  stations  of 
a  similar  character.  The  total  thermal  efficiency  of  the  Harrison 
Street  station  of  the  Chicago  Edison  Company  has  been  estimated 
to  be  4.5  per  cent.,  while  that  of  the  generating  station  of  the  Blue 
Island,  Chicago  Storage  Battery  Road  was  found  to  be  5.5  per  cent. 
Indiana  block  coal  is  used,  which  is  delivered  at  a  cost  of  $1.35  a 
ton.  On  this  basis  the  cost  of  developing  one  kw-hour  is  0.28  cent. 
This  cost  may  be  taken  as  the  final  estimate  of  the  efficiency  of  any 
station ;  figures  of  this  cost  in  various  stations  vary  between  0.246 
and  1. 016  cent. 

After  the  reading  of  the  above  paper,  Prof.  Goldsborough  said 
that  the  station  described  delivers  to  the  line  6.23  per  cent,  of  the 
total  energy  of  the  coal,  but  that  only  3.65  per  cent,  of  the  total 
energy  gets  to  the  cars.  The  efficiency  of  transmissions  between  the 
station  and  the  cars  is,  therefore,  only  50  per  cent.  Mr.  M.  H. 
Gerry  said  that  if  everything  were  included  between  the  electrical 
output  of  the  station  and  the  electrical  input  at  the  cars,  the  total 
efficiency  of  the  plant  at  the  car  axle  would  certainly  be  reduced 
25  to  30  per  cent,  more,  bringing  the  total  ideal  efficiency  of  the 
installation  down  to  or  around  2  per  cent.  Prof.  Goldsborough 
considered  this  to  be  a  fair  assumption,  but  he  pointed  out  that  power 
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is  developed  so  cheaply  tliai  this  becomes  a  small  factor,  one  pas- 
senger per  car  pretty  nearly  paying  the  cost  of  the  power  used  by  y 
car  from  hulianapolis  to  Muncie,  the  fare,  moreover,  being  only  one 
cent  a  mile.  A  good  deal  of  money  is  being  made  on  this  basis, 
the  property  being  a  profitable  one. 

Mr.  Gerry  said  tbat  the  plant  was  not  an  example  of  a  high  effi- 
ciency or  even  of  an  average  efficiency  plant.  Prof.  Goldsborough 
replied  that  the  plant  has  a  very  high  financial  efficiency,  which  he 
considered  to  be  a  better  than  a  high  power  efficiency.  To  reduce 
the  transmission  losses  would  increase  the  capital  charge,  which 
increase  might  more  than  balance  the  cost  of  coal.  Mr.  Gerry  said 
that  he  did  not  see  why  a  high-efficiency  station  should  be  installed 
to  make  power  cheap  and  then  a  low  efficiency  distributing  system 
put  up  which  will  waste  that  power  afterwards.  If  one  can  produce 
power  cheaply  and  wants  to  keep  down  the  first  cost  of  a  station,  he- 
should  not  put  in  a  modern  high-class  system  all  the  way  through. 
In  reply.  Prof.  Goldsborough  said  that  if  a  low-class  generating 
station,  low-class  transformers,  low-class  rotaries  and  batteries  were 
put  in,  the  cars  would  not  get  the  required  per  cent,  of  power  of  the 
total  energy  generated.  The  present  station  has  the  highest  class 
of  generating  machinery  and  should  it  become  necessary  to  increase 
its  earning  capacity,  all  that  would  have  to  be  done  would  be  to 
increase  the  copper  in  the  lines.  There  is  no  excuse  for  putting  in 
bad  machinery,  but  when  it  comes  to  the  size  of  copper  conductors, 
that  is  another  thing.  At  present  the  voltage  is  18,000,  but  in  extend- 
ing its  system  to  Logansport  the  company  will  use  32,000  volts. 
Perhaps  some  day,  instead  of  operating  with  a  direct  current  of 
5,000  volts,  it  will  operate  with  an  alternating  current  of  10,000 
volts.  Mr.  Gerry,  in  reply,  said  that  the  highest  efficiency  machinery 
designed  did  not  always  give  the  best  operating  result,  and  to  him  it 
is  a  question  whether  in  this  case  refinements  were  not  made  in  the 
station  and  sacrifices  in  the  transmission  system. 

Mr.  H.  G.  Stott  said  that  the  ultimate  object  in  any  power  plant 
is  to  deliver  a  kilowatt-hour  to  the  receiving  apparatus  at  a  minimum 
cost,  and  that  there  is  no  other  object  in  a  power  plant.  If  the  coal 
is  expensive,  an  extremely  efficient  plant  must  be  put  in;  but  if  coal 
is  very  cheap  one  can  afford  to  sacrifice  a  good  deal  and  reduce  the 
cost  charges  of  the  plant.  In  the  end,  however,  one  must  consider 
the  whole  problem ;  that  is,  the  cost  of  the  kilowatt-hour  delivered 
at  the  receiving  apparatus.  He  considered  that  in  the  paper  just 
read  the  fuel  cost  is  only  given,  whereas  the  total  cost  of  the  delivery 
of  power  is  the  real  test.  In  the  New  York  Manhattan  plant  the 
cost  of  coal  is  70  per  cent,  of  the  total  operating  expenses  up  to  the 
track  of  the  elevated  road,  and  consequently  an  extremely  efficient 
distributing  system  and  power  plant  is  required.  He  thought  that 
any  comparison  of  efficiencies  was  unfair  when  calculated  merely 
on  the  ratio  of  indicated  horse-power  to  kilowatt-hour  output.  Mr. 
Mailloux  agreed  with  Mr.  Stott  and  said  that  the  real  question  is 
what  is  the  kilowatt-hour  is  going  to  cost 'delivered.  He  said  that 
recently  he  was  approached  by  a  representative  of  a  concern  making 
gas  engines,  in  connection  with  a  plant  of  15,000  or  20,000  kw,  which 
he  is  designing  for  railway  work,  who  made  the  statement  that  he 
could  enable  him  to  save  $100,000  a  year  in  fuel.  Mr.  Mailloux 
found  that  he  could,  with  the  engines  proposed,  make  a  very  ma- 
terial saving  in  coal,  but  that  the  additional  cost  of  buildings  would 
be  greatly  increased ;  for  instead  of  being  able  to  use  three  large 
turbine  units  of  4,000,  5,000  or  6,000  kw  each,  he  would  have  to 
use  ten  gas  engine  units.  The  initial  investment  would  be  one-half 
million  dollars  greater,  and  considering  the  fixed  charges  and  the 
cost  of  producing  power,  the  proposition  entailed  a  loss  of  $100,000 
a  year  instead  of  that  much  gained.  This  example  illustrates  the 
necessity  of  taking  all  circumstances  into  consideration  in  making 
comparison  of  methods  of  producing  and  delivering  current. 

Mr.  Gano  S.  Dunn  referred  to  the  vague  manner  in  which  the 
term  "cost"  is  used,  and  thought  that  it  would  be  well  never  to  use 
that  word  without  defining  what  it  was  intended  to  incliide.  It 
would  be  desirable  when  costs  are  considered  before  the  Institute 
or  for  statistical  purposes,  that  they  should  include  fixed  charges, 
taxes,  depreciation,  sinking  fund  charges,  interest  on  bonds,  and 
every  other  factor,  as  well  as  the  charge  on  any  extra  cost  in  the 
way  of  buildings  or  otherwise  that  a  proposition  entails.  Our  sta- 
tistics on  the  subject  of  cost  of  power  are  of  very  little  use,  because 
of  the  lack  of  definitiveness  in  specifying  what  we  mean  and  what 
we  include  when  we  say  "cost."  Mr.  Paul  Lincoln  said  that  the 
question  which  Mr.  Gerry  raised  seemed  to  be  simply  a  question  of 
Kelrin's  law.    Power  can  be  developed  for  a  certain  sum  at  a  station, 


and  it  is  merely  a  question  of  how  much  of  that  shall  be  lost  in  the 
line.  If  power  is  cheap,  more  power  can  be  lost  in  the  line  than 
if  power  is  dear.  It  is  for  an  engineer  to  determine  whether  he 
shall  put  money  or  energy  into  his  line.  Mr.  Mailloux  said  that  he 
could  mention  many  cases  where  the  cost  of  fuel  has  a  very  great 
bearing  upon  the  selection  of  machinery  and  the  design  of  the  in- 
stallation. Mr.  John  F.  Kelly  said  that  tlje  heedless  application  of 
Kelvin's  law  would  be  apt  to  lead  to  considerable  bad  engineering. 
The  law  has  an  important  proviso,  namely,  "provided  that  other 
things  be  equal."  If  the  energy  generated  is  used  for  lighting,  it 
must  be  delivered  at  a  practical  constant  voltage,  which  limits  the 
•■ipplication  of  the  law  in  that  particular  case,  and  the  same  may  be 
true  in  other  cases.  Referring  to  the  system  described  by  Prof. 
Goldsborough,  he  was  inclined  to  think  that  the  discrepancy  between 
I  he  two  parts  was  due  to  the  fact  that  the  cheaper  station  was  laid 
out  by  an  engineer,  and  the  other  part  put  up  by  a  lineman.  He 
agreed  with  Mr.  Gerry  that  very  often  the  lower  efficiency  ma- 
chinery is  much  more  stable,  may  run  better  and  last  longer  than  the 
higher  grade  machinery.  Mr.  Gerry  agreed  with  Mr.  Dunn  that 
power  data  as  a  rule  are  absolutely  worthless  because  the  various 
factors  that  enter  in  cost  are  either  not  included  or  are  based  on 
assumptions  so  much  at  variance  that  one  plant  cannot  be  compared 
with  another.  Another  point  which  affects  the  cost  of  power  is  the 
form  of  the  load  curve.  He  suggested  that  for  determining  cost, 
certain  rules  be  formulated,  certain  interest  charges  determined  upon, 
certain  relations  established  between  average  and  maximum  power; 
in  other  words,  all  station  factors  should  be  taken  into  consideration 
in  a  definite  way,  and  we  might  then  arrive  at  a  form  of  stating  the 
cost  of  power  so  as  to  make  comparisons  possible  within  a  few  per 
cent,  of  error.  President  Scott  said  that  Prof.  Goldsborough  had 
rested  upon  the  cost  of  fuel  per  kilowatt-hour  output,  which  is  an 
entirely  accidental  thing;  for  the  cost  of  coal  varies  greatly,  and 
the  discovery  of  a  coal  mine  in  the  vicinity  might  reduce  its  cost  to 
half.  It  has  been  suggested  that  the  total  cost  should  include  cost 
of  handling  and  attendance,  but  that  would  depend  upon  the  current 
rate  of  wages  in  any  part  of  the  country.  He  thought  that  in  con- 
sideration of  such  problems,  two  things  should  be  considered  sep- 
arately— first,  the  purely  engineering  problem,  and  then  the  appli- 
cation of  the  engineering  to  the  commercial  problem.  In  concluding 
the  discussion.  Prof.  Goldsborough  said  that  the  reason  no  more 
figures  were  given  in  the  paper  was  because  he  could  not  obtain  the 
consent  of  the  owners  of  the  plant  to  print  all  the  data  which  he 
had  obtained.  Replying  to  Mr.  Kelly,  he  said  that  if  one  were  to 
inspect  the  line  in  question,  which  carries  16,000  volts  on  the  top  of 
the  pole,  500  volts  half  way  down  and  a  telephone  line  a  little  bit 
lower,  all  three  of  the  lines  working  perfectly  with  no  disturbance 
in  the  telephone  system — he  would  not  conclude  that  the  line  gave 
evidence  of  bad  engineering. 

CATHODE    RAY    ALTERNATING    CURVE    WAVE    INDIC.\T0R. 

One  of  the  most  interesting  papers  read  before  the  meeting  was 
that  by  Prof.  Harris  J.  Ryan,  in  which  he  describes  an  application  of 
the  cathode  ray  to  a  determination  of  alternating  current  wave  forms. 
As  well  known,  a  cathode  stream  is  subject  to  large  deflections  by 
coinparatively  weak  magnetic  fields,  and  taking  advantage  of  this 
fact.  Prof.  Ryan  has  devised  a  very  efficient  wave  indicator.  The 
cathode  ray  tube  is  operated  by  a  motor-driven  electrostatic  machine, 
and  all  of  the  rays  are  stopped  at  a  diaphragm  except  a  pencil,  which 
passes  through  a  small  aperture  at  its  center.  The  current  whose 
wave  form  is  to  be  indicated,  passes  through  an  electromagnet  placed 
near  to  and  at  right  angles  to  this  pencil ;  a  second  electromagnet  is 
arranged  with  its  axis  at  right  angles  to  the  first  mentioned  one. 
Through  one  of  the  coils  the  current  whose  wave  form  is  to  be  indi- 
cated is  passed,  and  through  the  second  a  current  of  known  wave 
form  is  passed.  As  a  result  of  this  disposition,  the  pencil  of  rays  will 
trace  on  a  fluorescent  screen  a  curve  which  may  be  photographed ; 
and  as  inertia  does  not  enter,  the  trace  is  accurate  in  its  indications. 
As  this  curve  is  resultant  of  two  motions,  one  of  which  is  known, 
the  values  of  the  unknown  curve  may  be  simply  separated  and  plotted. 
One  of  the  advantages  of  this  method  is  that  the  phase  position  of  the 
control  or  sine  wave  can  be  adjusted  so  as  to  cause  the  more  intri- 
cate portions  of  the  unknown  wave  form  to  occur  at  the  time  when 
the  rate  of  change  of  the  sine  wave  form  is  most  rapid  ;  consequently, 
the  resulting  cards  can  be  so  adjusted  as  to  bring  out  the  desired 
details  to  the  fullest  and  clearest  extent. 
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rrcsidciu  Sc«tt  Miid  lliut  wlirii  lir  lirsi  cuiiir  iiiio  cleclricsil  work, 
Huitu-  fifti-rti  yt-ars  aK>>i  u  HirikiiiK  piiprr  o|iriiiiiK  ii|)  ;i  new  lirltj  aiid 
illiitnin.itiiiK  it  had  jilHt  licrti  pii-si-iiU-tl  l)y  I'luf  Uviiii,  on  the  wiivr 
furiiis  uf  the  c.ni.f.  on  transformers  of  dilTcrcnt  si/cs  and  iMidcr 
different  conditiont.  Mr.  Ciaiio  S.  |)unii  expressed  his  apprrcialion 
of  the  work  of  Prof.  Ryan,  iIioukIi  it  might  be  aiikcd,  what  has  a 
dircct-i'urrrnt  man  got  to  do  witli  wavo  forms?  In  point  of  fad, 
the  direct-current  man  lias  to  do  with  frequencies  between  say  Oo 
cycles  per  second  and  many  liundrcds  of  thousands  per  second. 
These  frequencies  occur  in  llic  comi)licatcd  phenoniena  of  com- 
mutation, and  he  exphiiued  in  detail  some  of  these  plienouicna  and 
showed  what  an  important  inlluence  they  have  witli  resjicct  to  s|iark- 
ing.  In  u  specific  case  to  which  he  referred,  phenomena  were  present 
having  a  freiiucncy  all  the  way  from  800  to  8,000  per  second.  The 
complications  that  might  arise  from  this  condition  cannot  jjc  pre- 
dicted, but  with  a  wave  tracer  such  as  that  of  I'rof.  Ryan,  he 
thought  that  the  causes  could  iu-  (U-teiinmi<l  ^ind  thereby  give  a 
solution  of  the  general  problem,  which  would  be  a  valuable  contri- 
bution to  the  design  of  direct-current  machinery. 

In  reply  to  a  question.  Prof.  Ryan  said  it  is  not  possible  to  photo- 
giaph  a  single  tracing,  the  light  given  off  by  the  fluorescent  screen 
not  being  strong  enoiinh  For  periodic  work,  however,  it  is  easy 
to  photograph  with  an  exposure  of  from  two  to  five  seconds.  Mr. 
Hammer  suggested  tli.il  the  l.enartl  tube  with  an  ahuninum  window- 
could  be  used,  as  by  these  means  a  record  could  be  made  directly 
on  photographic  paper.  Prof.  Ryan  said  that  the  suggestion  was 
a  very  interesting  one,  but  Dr.  Sharp  added  that  the  cathode  rays, 
after  passing  through  tlic  window  of  a  Lcnard  tube  are  quickly  ab- 
sorbed by  the  atmosphere.  Mr.  Hammer,  in  reply,  maintained  the 
practicability  of  using  the  Lenard  tube.  Frof.  Goldsborough  moved 
that  the  Institute  accord  a  vote  of  thanks  to  Prof.  Ryan,  which 
motion  was  seconded  by  Dr.  Kennelly  and  carried. 

THE    LEGALIZE!)    STANDARD    OF    E.M.F. 

Prof.  Carhart  presented  a  paper  in  which  he  discussed  the  value  of 
the  e.m.f.  of  the  Clark  and  cadmium  cells.  He  recalled  that  the 
Chamber  of  Delegates  at  the  Chicago  International  Electrical  Con- 
gress, had  fixed  upon  1.434  as  the  e.ni.f.  of  the  Clark  cell  at  15°  C. 
Germany  did  not  legalize  this  value,  and  the  Reichsanstalt  has  used 
the  value.  1.4328.  Prof.  Carhart  says  it  is  quite  certain  that  the 
actual  e.m.f.  is  nearer  1.433  than  1.434.  In  1899  Profs.  Carhart  and 
Guthe  made  an  absolute  determination  of  the  e.m.f..  which  gave  the 
value  1.4333  at  '5°  C.  Later  Dr.  Barnes,  of  McGill  University, 
made  a  series  of  determinations  of  the  mechanical  equivalent  of 
heat  in  terms  of  the  international  electrical  units,  which  agree  with 
previous  determinations  of  Reynolds  and  Moorby,  made  by  a  purely 
mechanical  method,  if  the  e.m.f.  of  the  Clark  cell  is  1.43325  at  15°  C. ; 
r.nd  they  agree  with  Rowland's  determination  if  the  e.m.f.  is  1.43355. 

During  the  past  year  Prof.  Carhart  has  taken  up  the  measurement 
of  the  e.m.f.  of  the  Weston  cadmium  cell,  and  the  electrochemical 
equivalent  of  silver.  The  Weston  cell  was  chosen  because  of  its 
low  tefciperature  coefficient  and  the  close  agreement  between  the 
different  cells  of  a  series.  The  ratio  between  the  e.m.f.  of  the  Clark 
cell  at  15°  C.  and  that  of  the  cadmium  cell  at  20°  C.  has  been  care- 
fully determined  in  a  series  of  experiments  at  the  Reichanstaldt,  in 
one  of  which  Prof.  Carhart  assisted,  and  found  to  be  1.40670.  An 
absolute  determination  of  the  cadmium  cell  is,  tlierefore,  one  of  the 
Clark  cell,  as  the  ratio  is  known  to  a  much  greater  degree  of  ac- 
curacy than  the  e.m.f.  of  either  can  be  measured. 

The  investigation  is  not  yet  completed  ;  a  series  of  cadmium  cells 
has  been  made  and  it  has  been  found  that  the  several  cells  agree  well 
among  themselves,  the  variations  being  smaller  than  the  limits  of 
accuracy  that  have  been  set.  Prof.  Carhart  considers  that  the  low 
temperature  coefficient  of  the  cadinium  cell  is  an  advantage  of  the 
greatest  importance,  and  the  marked  uniformity  shown  by  different 
series  of  cells  is  so  marked  as  to  constitute  another  count  in  its  favor 
as  a  standard.  In  conclusion,  Prof.  Carhart  made  the  following 
recommendations : 

First.  That  the  Institute  appoint  a  committee  of  three  to  prepare 
A  complete  specification  for  the  normal  cadmium  or  Weston  cell. 

Second.  That  the  cadmium  cell,  as  thus  specified,  shall  be  adopted 
as  the  standard  of  e.m.f.  by  the  Institute  and  that  steps  be  taken  to 
secure  its  legal  adoption  by  Congress,  provided  it  be  dedicated  to  the 
public  by  the  inventor,  one  of  the  distinguished  past  presidents  of 
this  Institute. 

Dr.  Sharp  seconded  the  recommendations  of  Prof.  Carhart.  He 
considered  that  the  matter  of  a  universal  standard  e.m.f.  is  a  very 


ini|iurtant  une.  The  German  volt,  for  example,  differs  from  that  ni 
n»c  in  this  country  by  .1  of  one  per  cent.,  which  difference  is  a 
matter  of  great  importance  in  any  work  uf  precision.  The  Clark 
cell  in  troid)lesoine  to  use,  and  he  believed  it  advisable  to  replace 
it  with  the  cadmium  cell,  which  is  in  every  way  better  adapted  fur 
use  ns  a  prim.iry  standard  of  e.m.f.,  being  more  easily  prepared  and 
mtrinsically  more  easy  to  use.  lie  referred  to  the  fact  ih:it  many 
laboratories  do  not  have  a  potentiometer,  and  to  his  nuud  this  in 
strument  is  of  far  greater  engineering  importance  than  the  Wheat- 
stone  bridge.  In  engineering  we  wish  to  measure  two  things,  cm.f. 
and  current,  and  lor  measuring  both  according  to  best  methods  a 
putentiometcr  is  needed  in  connection  with  a  standard  cell.  The 
standard  cell  is  not  as  delicate  as  is  generally  considered,  as  it  will 
submit  to  a  great  deal  of  bad  usage  and  recover  from  it.  If  short- 
circuited  its  usefulness  will  be  destroyed  for  several  days,  but  it 
will  then  conie  back  to  normal  and  can  be  used  again. 

Mr.  Carl  Hering  thoroughly  agreed  with  the  recomtncndations 
of  Prof.  Carhart,  and  suggested  that  specific  names  should  also 
be  determined  upon  for  the  two  different  cadmitmi  cells,  so  as  to 
avoid  the  confusion  that  now  exists.  At  present  it  seems  that  the 
saturated  cell  is  called  the  cadmium  cell  and  the  non-saturated  cell 
the  Weston  cell,  Mr.  Hering  thought  that  the  first  one  being  the 
real  standard  should  hear  the  name  of  Weston.  Prof.  Goldsborough 
agreed  as  to  the  extreme  value  of  a  recognized  standard  of  e.m.f., 
and  he  considered  that  such  action  as  had  been  suggested  would  be 
hailed  with  pleasure  by  the  officers  of  the  National  Standardization 
Bureau,  at  Washington.  He  suggested  that  the  committee  recom- 
mended by  Prof.  Carhart  be  appointed  by  the  Board  of  Directors 
of  the  Institute  with  instructions  to  report  at  the  St.  Louis  general 
meeting  in  September,  1904;  and  that  25  copies  of  Prof.  Carhart's 
paper,  together  with  the  discussion  of  the  same,  be  sent  to  the  sec- 
retaries of  each  of  the  national  electrical  engineering  societies 
abroad  and  also  to  the  secretaries  of  the  several  standardizing  lab- 
oratories of  Europe,  as  well  as  that  in  Washington.  Mr.  Hering 
though  that  the  report  should  be  made  as  soon  as  possible  in  order 
to  give  time  for  expression  of  opinion  both  in  this  country  and 
abroad  before  the  congress  meets;  the  object  of  the  congress  is  to 
settle  discussion,  which  should  precede  its  meeting.  It  was  finally 
decided  that  the  committee  should  prepare  its  report  at  the  earliest 
moment,  in  order  that  it  might  be  sent  out  for  discussion  previous 
to  the  meeting  of  the  congress.  Prof.  Carhart  said  that  the  National 
Bureau  of  Standards  at  Washington  is  entirely  in  sympathy  with 
the  work  that  he  is  doing,  and  that  the  bureau  proposes  to  duplicate 
the  electro-dynamometer  which  he  has  devised  for  use  in  the  in- 
vestigations. 

THE    MAGNETIC    UNITS. 

Dr.  A.  E.  Kennelly  discussed  in  a  paper  the  subject  of  magnetic 
units  and  the  nomenclature  in  general  of  units.  The  paper  opens 
with  a  historical  summaVy,  giving  an  account  of  the  action  that 
has  been  taken  with  respect  to  electrical  units  from  the  first  B.  A. 
report  in  1873  to  date.  While  agreeing  that  a  rational  system  which 
would  eliminate  the  numerical  con.stant  47?'  would  be  preferable  to 
the  present  C.  G.  S.  system,  it  would  now  be  very  troublesome  to 
change  to  the  latter.  The  one  compensation  for  the  trouble  and 
expense  would  be  a  certain  amount  of  scientific  simplification  in 
the  theory  of  electromagnetism  and  a  certain  benefit  to  scientific 
computors.  The  electrical  industries  would  not  receive  any  prac- 
tical benefit,  and  any  benefit  at  all  would  be  the  small  amount  deriv- 
able from  the  simplification  in  theory  already  mentioned.  As  to  the 
several  ingenious  expedients  which  have  been  proposed  for  effecting 
partially  the  rationalism  of  the  C.  G.  S.  electromagnetic  units,  it  is 
very  doubtful  whether  such  half-hearted  expedients  can  succeed, 
and  it  thus  seems  better  to  let  the  extending  system  alone.  After 
years  of  experience,  it  is  now  easy  to  see  that  the  correct  original 
course  would  have  been  to  christen  the  C.  G.  S.  magnetic  units  with- 
out regard  to  practical  magnitudes  employed,  and  at  the  .same 
time  adopting  a  suitable  series  of  prefixes  for  decimal  multiples 
and  sub-multiples.  If,  for  example,  the  C.  G.  S.  unit  of  current 
strength  (10  amp.)  had  been  originally  christened  the  ampere,  our 
present  ampere  would  have  been  known  as  a  deciampere,  and  we 
should  have  become  as  familiar  with  such  a  term  as  we  are  now 
with  the  ampere,  as  the  use  of  the  microfarad  indicates. 

Dr.  Kennelly  considers  it  very  desirable  that  the  international 
congress  shoidd  complete  the  units  of  the  magnetic  circuit  by  be- 
stowing names  upon  the  C.  G.  S.  units  of  magnetomotive  force  and 
of  reluctance,  for  which  the  Institute  has  recommended  the  names 
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gilbert  and  oersted,  which  are  already  in  some  use  in  this  country. 
He  also  thought  that  tlic  C.  G.  S.  electromagnetic  units  should  have 
names ;  this  is  desirable  for  scientific  purposes,  for  educational  pur- 
poses, and  in  the  interest  of  progress.  He  suggested  the  expedient 
of  employing  the  prefix  ab  or  abs  to  a  practical  unit,  in  order  to 
express  the  corresponding  C.  G.  S.  unit.  Thus  the  C.  G.  S.  unit 
of  e.m.f.  would  become  the  abvolt,  the  unit  of  resistance  the 
absohm,  etc.  The  electrostatic  units  might  be  attended  by  the 
prefix  abstat ;  thus  the  C.  G.  S.  electric  unit  of  e.m.f.  would  be  the 
abstatvolt ;  the  unit  of  current  abstatampere,  etc.  He  considered  it 
desirable  that  such  a  system  of  christening  the  C.  G.  S.  electro- 
magnetic and  electrostatic  units  should  be  adopted  by  an  inter- 
national electrical  congress ;  and  that  it  is  also  desirable  that  such 
a  congress  should  sanction  the  use  of  the  Hefner-Alteneck  standard 
amylacotate  lamp  as  a  secondary  standard  of  light  intensity. 

It  is  also  desirable  that  steps  be  taken  by  such  a  congress  to  es- 
tablish a  uniform  international  basis  for  the  standardization  of 
electrodynamic  machinery.  It  is  perhaps  impossible  to  carry  the 
principle  of  international  standardization  very  far  into  detail,  since 
many  details  obtained  depend  in  each  country  upon  local  and  in- 
dustrial conditions ;  but  on  the  other  hand,  there  are  many  under- 
lying physical  conditions  that  might  receive  notice  among  electrical 
engineers.  For  example,  the  dynamo  ought  to  have  the  same  rating 
based  on  temperature  elevation  all  over  the  world. 

In  the  discussion  Prof.  Goldsborough  said  that  for  a  number  of 
years  past  he  had  found  it  very  convenient  to  make  up  new  names 
for  the  magnetic  units  which  thus  far  have  not  been  christened,  and 
to  use  them  in  discussing  related  matters  with  his  students.  He 
has  found  that  as  soon  as  a  student  is  given  a  definite  name  for  a 
specific  thing  he  more  readily  gets  a  concrete  idea  of  the  thing. 
He  made  a  motion  that  copies  of  Dr.  Kennelly's  paper  when  printed 
be  sent  with  copies  of  Prof.  Carhart's  paper,  to  the  secretaries  of 
the  vahious  institutions  mentioned,  for  the  purpose  of  calling  atten- 
tion to  the  matters  therein  considered.  Prof.  C.  D.  Jackson  sec- 
onded the  motion,  which  was  carried. 

THE  ELECTRICAL  EQUIPMENT  OF  .\  GOLD  DREDGE. 

In  a  paper  on  this  subject,  Mr.  Ralph  L.  Montague  makes  first 
some  general  remarks  on  placer  mining  and  then  describes  at  some 
length  the  first  successful  application  of  a  gold  dredge  to  placer  mining 
in  America,  at  Bannock,  Mont.,  in  1895.  He  then  discusses  in 
detail  the  nature  of  the  loads  on  the  various  direct-current  motors 
in  a  gold  dredge. 

Mr.  Scott  said  that  the  paper  is  of  interest,  not  only  in  showing 
the  means  of  application  of  power  to  an  interesting  and  important 
work,  but  also  as  indicating  the  value  and  flexibility  of  electrical 
power  in  an  industry  of  the  kind,  w'here  power  is  wanted  in  fairly 
small  units,  and  where  it  w'ould  be  very  difficult  to  get  it  in  other 
ways.  He  considered  that  the  application  of  electric  power  in  mining 
is  effecting  great  results  in  that  industry.  Mr.  Skinner  said  it  is  in- 
teresting to  see  these  dredges  at  work,  going  over  ground  that  had 
been  completely  worked  over  by  hand  and  getting  good  financial 
returns.  Tremendously  hard  service  is  required  of  the  motor  driv- 
ing the  buckets ;  he  has  seen  these  stalled  many  times  and  burned 
out,  it  being  necessary  at  times  to  reverse  the  motor  and  subject  it 
to  strains  that  twisted  shafts  supposed  to  stand  any  duties  that  the 
motor  could  be  made  to  perform. 

ENGINEERING    EDUCATION. 

Prof.  W.  S.  PVanklin,  in  a  paper  entitled  "The  Teaching  of  Physics 
to  Engineering  Students,"  pointed  out  that  the  ultimate  object  of 
the  teaching  of  physics  to  technical  students  is  to  lead  the  young 
man  by  a  shortened  route  to  that  familiarity  with  physical  things 
which  is  possessed  by  such  a  man  as  John  Fritz.  The  shortening  of 
the  route  which  leads  to  this  result  depends  upon  the  fact  that  the 
teacher  of  physics  has  to  do  largely  with  an  epitome  of  real  knowl- 
edge, and  consequently  the  primary  object  of  physics  teaching  is  to 
develop  in  the  young  man's  mind  a  logical  structure  consisting  of  the 
aggregate  of  physical  conceptions  and  theories.  The  teacher  should 
never  apostrophize  the  wonders  of  Nature  to  his  class ;  he  should 
never  allow  the  slightest  speculative  tendency  to  enter  into  any  of  his 
teaching. 

The  author  reconunends  the  use  of  sharply,  clearly  and  concisely 
written  text-books,  to  give  explanatory  lectures  of  such  character  as 
to  appeal  properly  to  the  student's  imagination — theoretical  lectures 
illustrated  by  the  simplest  kind  of  experiments — to  require  of  the 


student  a  large  amount  of  numerical  calculation  and  to  give  a 
laboratory  course  based  upon  highly  generalized  printed  directions 
supplemented  by  a  vanishing  series  of  verbal  suggestions  from  an 
instructor.  There  is  nothing  in  the  teaching  of  physics  so  important 
as  to  develop  in  the  student  the  ability  to  express  physical  conditions 
in  mathematical  form,  geometrical  or  algebraic  as  the  case  may 
be,  to  reproduce  or  re-present  the  conditions  of  a  problem  ade- 
quately as  a  geometrical  construction  of  as  an  algebraic  formula. 
Nothing  is  so  important  as  this  for  technical  students. 

In  the  discussion  of  Prof.  \V.  S.  Franklin's  paper.  Prof.  Golds- 
borough  was  the  first  speaker.  The  students  should  have  a  thorough 
and  complete  drill  in  theoretical  electricity  and  they  should  be 
taught  to  apply  that  theoretical  training  in  practical  work;  they 
should  not  be  sent  out  to  college  with  a  theoretical  training  and  a 
practical  training  which  to  the  student  have  no  relation  to  each  other 
whatever.  It  takes  time  for  a  student  to  become  thoroughly  fa- 
miliar with  even  such  elementary  terms  as  volts  and  amperes,  or  with 
the  more  complex  conceptions  of  alternating  current  theory.  Stu- 
dents should  not  be  allowed  to  jump  to  a  final  formula  which  shows  a 
result ;  they  must  be  made  to  go  right  back  to  the  beginning  and  start 
and  go  right  down  through ;  until  they  understand  what  has  gone 
before,  until  they  comprehend  all  the  factors  entering,  they  have  no 
business  discussing  the  final  formula. 

Prof.  Langsdorf  said  there  are  two  ways  of  teaching  laboratory 
work.  The  one  is  to  give  the  student  at  the  beginning  the  equation 
which  represents  the  relation  between  the  quantities  which  he  is 
measuring,  and  allow  him  to  have  the  data  from  the  laboratory  and 
verify  the  equations  by  substitution.  The  other  method  is  to  give 
him  the  apparatus,  tell  him  to  take  the  data,  plot  his  curve  and  deter- 
mine the  equation  from  the  curve.  By  this  second  method  the  stu- 
dent acquires  an  understanding  of  the  meaning  of  formulas  which 
he  cannot  acquire  in  any  other  way.  And  this  second  method  is  the 
only  one  which  should  be  used,  which  should  be  thoroughly  im- 
'  pressed  on  the  mind  of  the  student. 

President  Scott  referred  in  this  connection  to  an  incident  in  his  own 
education.  When  he  left  the  college,  the  ampere  and  volt  and  coulomb 
and  watt,  all  had  about  equal  importance  and  significance  to  his  mind. 
But  when  he  got  out  among  workmen  and  engineers  he  found  there 
was  one  of  the  units  for  which  they  had  the  greatest  respect  and  that 
was  the  watt  and  the  kilowatt,  i.  c,  the  unit  of  power,  the  unit  of  ac- 
tivity. Prof.  Colwell  said  the  student  should  be  impressed  with  the 
importance  of  the  original  notes  which  he  takes  in  the  laboratory; 
they  are  more  important  than  the  report  sheets. 

Mr.  E.  H.  Mullin,  in  a  paper  entitled,  "Training  an  Artist  in  the 
Forces  of  Nature,"  presented  a  strong  plea  for  education  in  its 
broader  sense,  as  contrasted  with  mere  storing  of  facts  in  the  mind 
of  the  student.  With  knowledge  alone,  we  live  in  a  flatland,  and 
realize  our  neighbors  only  when  we  touch  them,  whereas  by  the 
added  culture  we  can  rise  above  our  surroundings,  and  by  viewing 
the  relations  of  our  neighbors  to  each  other,  form  a  just  estimate 
of  our  relation  to  them.  The  pure  specialist,  without  sympathy  and 
without  comprehension,  is  simply  a  machine  tool  in  the  hands  of  a 
higher  order  of  intelligence.  It  is  not  the  knowledge  of  facts  which 
makes  a  man  educated,  but  the  possession  of  method.  To  teach  a 
man  to  learn  how  to  learn  is  the  true  function  of  education,  and  to 
stuff  his  mind  with  facts  beyond  this  point  is  merely  to  encumber 
him  in  pursuing  his  means  of  livelihood.  Education  is  not  so  much 
intended  for  the  elucidation  of  old  problems  as  for  the  tackling  of 
those  that  are  new  ;  and  as  a  knowledge  of  facts  without  the  power 
of  reasoning  is  worthless  for  new  adventures,  and  as  every  problem 
which  meets  us  in  life  is  a  new  venture,  therefore  method  by  itself 
is  everything,  and  facts  by  themselves  are  nothing. 

Mr.  Mullin  divides  education  into  two  branches — education  as  an 
art  itself,  and  education  as  a  science.  In  every  stage  of  education 
as  an  art,  there  are  two  things  to  consider — the  accumulation  of  a  suf- 
ficient number  of  names  and  their  connotations  to  give  an  ample  no- 
menclature or  set  of  tools,  and  also  enough  familiarity  with  this 
nomenclature  or  set  of  tools,  to  enable  one  instinctively  to  select  the 
right  tool  and  use  it  eflficiently.  Having  obtained  the  tools  through 
education  as  an  art,  the  problem  in  education  as  a  science  is  not  to 
use  them  as  we  have  been  doing,  but  to  apply  them  to  new  problems. 
Mere  not  only  is  memory  needctl  but  imagination,  and  the  highest 
function  of  education  as  a  science  is  to  make  a  man  of  average 
ability  see  resemblances  and  differences  in  things  where  he  would 
otherwise  be  blind. 

As  to  the  essentials  of  an  engineer's  education,  a  sound  knowledge 
of  one's  native  tongue  is  the  best  substructure.     The  great  engineers 
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who  liavr  l)ccii  deprived  ul  this  aid,  have  borne  elo<iiienl  testimony 
by  ihcir  rllorts  at  sflf-iin|>rovi'nifnt  in  lalrr  life  to  wliat  tlipy  cniisid 
cred  would  have  been  its  usefulness  at  an  earlier  period  of  then 
careers.  An  elementary  knowlrdKc  of  Latin  is  almost  indispensable 
to  the  claritication  and  consolidation  of  the  knowledRr  of  nearly 
every  Kuropcan  toiiKue.  Next  to  these  is  a  t{ood  working  knowledge 
of  Frencli  because  besides  its  obvious  advantage  as  a  language  to  be 
spoken,  it  imparts  lucidity  and  precision  to  writing — a  thing,  by  the 
way,  wliicli  in.itlu-matics  often  fails  to  do.  Early  practice  in  me- 
chanical drawing  should  also  be  given  to  every  boy  who  feels  within 
himself  the  stirrings  to  hcconu-  an  engineer,  because  facility  with 
the  pencil  is  easily  acquired  early  in  life,  but  is  often  one  of  the 
greatest  stumbling  blocks  when  taken  up  too  late. 

.•\s  the  profession  of  an  engineer  always  involves  constant  dealing 
with  (|uantities  and  values,  he  ought  to  know  mathematics  as  he 
knows  the  currency  of  his  native  country.  In  other  words,  he  ought 
to  be  able  to  make  change  with  ease,  (juickncss  anil  accuracy — not  as 
if  one  were  in  a  foreign  country  in  a  constant  stale  of  painful  reck- 
oning. A  thorough  knowledge  of  ordinary  mathematics  is  prescribed, 
not  any  vain  ascents  with  crippled  wings  into  the  empyrean. 

The  t"irst  part  of  the  superstructure  should  consist  in  learning  the 
principles  of  the  applied  sciences.  These  should  be  studied  in  books, 
assisted  by  oral  teaching,  and  enforced  and  re-enforced  by  the  prac- 
tice of  dozens  or  hundreds  of  examples.  If  one  wants  to  know  how 
each  principle  should  be  learned,  he  should  watch  a  great  singing 
teacher  train  a  pupil.  A  false  note  in  a  scale  demands  a  hundred 
perfect  repetitions.  A  false  note  in  an  aria  means  back  to  the  scale 
for  a  hundred  more  repetitions  before  attacking  the  aria  a  second 
time.  Why  should  the  future  artist  in  Nature  be  less  carefully  pre- 
pared for  his  work  Is  that  work  likely  to  be  less  important?  Or  is 
it  merely  because  his  future  audience  is  less  likely  to  detect  a  false 
note? 

With  this,  the  education  of  our  engineer  ends,  or  rather  begins. 
He  may  be  fifteen,  sixteen  or  any  age.  He  may  have  studied  in  school, 
or  in  college,  or  at  home.  He  is,  however,  a  trained  engineering  soul, 
according  to  the  measure  of  his  talents.  He  is  able  to  learn  the  art 
of  engineering,  or  any  other  art,  for  which  he  has  an  aptitude,  in 
months,  where  another  man  of  equal  ability  might  take  years  and  not 
know  it  half  so  thoroughly.  All  he  needs  to  ensure  his  success  in  life 
is  to  find  a  master  who  can  utilize  his  powers. 

Mr.  T.  J.  Johnston,  in  a  paper  entitled  "Engineering  English,"  re- 
ferred to  the  fact  of  everyday  experience  that  no  two  engineers 
describing  the  same  phenomenon  will  give  anything  like  the  same 
description,  and  this  is  due  not  to  their  w'ant  of  knowledge  of  the 
phenomenon,  but  to  the  inaccuracy  of  their  language.  The  author 
urges  that  English  composition  should  be  kept  up  in  engineering 
schools  and  that  engineers  should  be  drilled  in  the  use  of  English 
until  they  can  express  with  entire  accuracy  the  meaning  which  they 
so  often  commit  to  formulas.  He  refers  to  the  inaccurate  use  of 
some  terms  common  in  the  profession,  such  as  static  transformer 
instead  of  stationary  transformer,  capacity  of  a  system  instead  of 
maximum  output,  field  of  a  generator  instead  of  field  magnet,  etc. 

Mr.  L.  A.  Osborne,  in  a  paper  entitled  "Proper  Qualifications  of 
Electrical  Engineering  School  Graduates,  from  the  Manufacturer's 
Standpoint,"  pointed  out  that  our  technical  schools  to-day  are  ad- 
mirably fitted  to  turn  out  men  who  arc  well  grounded  in  the  fun- 
damentals of  engineering;  as  a  rule,  they  are  good  mathematicians, 
electricians,  chemists  and  physicists,  and  have  all  the  technical  knowl- 
edge nece.-^sary  for  pursuing  the  profession,  but  they  are  as  a  class 
woefully  lacking  in  that  they  have  no  comprehension  whatever  of 
many  of  the  subjects  which  are  inseparably  connected  with  the  prac- 
tice of  the  profession.  The  majority  of  the  technical  school  grad- 
uates leave  college  with  but  very  hazy  notions  either  of  the  function 
of  tools,  the  principles  of  their  design  or  the  machine  organization 
of  a  shop.  A  more  thorough  knowledge  of  works  organization  as 
applied  to  the  personnel  is  highly  important.  There  is  no  more  vital 
subject  facing  the  industrial  world  to-day  than  the  relation  betrvveen 
employer  and  laborer ;  a  course  is  recommended  which  would  bring 
to  the  student's  attention  the  history  of  the  relations  between  capital 
and  labor  and  the  economic  laws  relating  thereto.  The  engineering 
course  should  also  include  a  short  course  of  law  in  its  relation  to 
contracts.  The  author  believes  that  much  of  the  manual  training 
which  now  occupies  such  a  large  proportion  of  the  "actual  hours 
work"  in  the  courses  of  most  technical  schools  could  be  replaced  with 
profit  by  lectures  on  the  subjects  mentioned. 


"The  I'roper  yiialifkutions  of  Electrical  iCngincrring  School  Grad- 
uates from  the  Telephoiie  l'".iiKineer's  Slaiidpoini,"  was  iIh-  tillr 
of  u  paper  presented  by  Mr.  Hancroft  (.jlurardi,  Jr.,  <hn(  .-ngi 
iiccr  of  the  New  York  &  New  Jersey  Telephone  Company.  The 
iiualifications  of  electrical  engineering  school  graduates  are  the  pro 
duct  of  two  factors— the  natural  ability  of  the  man  himself  and  llir 
iiaimiig  which  he  receives  at  the  cngiiu-cring  school.  Telephone 
rnginecring  is  one  of  those  specialties  into  which  electrical  eiiginccr- 
iiig  in  general  is  rapidly  splitting  itself,  and  in  consequence  of  this 
fact,  it  has  been  .issunied  by  some  thai  the  school  training  for  lln- 
telephone  engineer  should  be  difTcrent  from  that  given  to  electrical 
engineers  in  other  branches.  'I'hc  author  does  not  altogether  agree 
with  this  proposition.  After  all,  the  telephone  engineer's  work  is 
liased  upon  the  same  essential  jirinciples  which  underlie  the  work  of 
all  of  those  engaged  in  electrical  eiigiiu-ering  Instead  of  attempting  to 
teach  ultimate  practical  problems,  the  important  matter  is  that  en- 
gineering students  should  have  discipline  in  the  methods  of  solving 
engineering  <|iiestions.  Such  discipline  can  be  best  given  by  a  gen- 
eral training  which  will  enable  him  to  solve  any  (|uesiion  that  may 
arise  when  he  becomes  acquanilt-d  with  the  conditions  of  that  special 
problem.  ' 

The  function  of  technical  education  is  to  train  the  student  so  as  to 
convince  hiiii  ot  the  necessity  of  getting  his  facts  and  to  teach  him 
the  best  methods  of  getting  the  facts — to  train  him  as  to  the  methods 
of  interpreting  engineering  data  and  reasoning  thereon.  It  is  tVie 
work  of  a  lifetime  to  acquire  the  voluminous  data  representing  the 
state  of  the  art  in  the  case  of  any  branch  of  engineering.  It  would  be 
impossible  to  attempt  to  teach  such  data.  The  author  emphasizes  that 
extraordinary  efforts  should  be  made  to  teach  every  engineering  stu- 
dent to  write  a  report  or  letter  in  clear  convincing  English,  setting 
forth  the  facts  and  arguments  and  conclusions  on  any  cjuestion  which 
he  may  have  to  consider;  but  clear  thinking  must  precede  clear 
writing. 
*  A  student  should  receive  a  good  training  in  elementary  physics 
and  analytical  mechanics  and  the  application  of  analytical  mechanics 
to  engineering  problems;  in  mathematics  the  usual  training  leading  up 
to  and  including  the  calculus  is  sufficient  for  general  engineering  work 
in  telephony.  In  electricity,  the  student's  work  should,  of  course, 
be  carried  much  farther  than  in  the  other  branches  of  physics,  and  he 
should  have  a  thorough  knowledge  of  both  direct  and  alternating  cur- 
rents. In  experimental  laboratory  work  he  should  have  a  fair  amount 
of  experience.  A  certain  amount  of  practical  experience  in  shop 
work  should  be  given  to  the  student  so  as  to  familiarize  him  in  a 
general  way  with  various  classes  of  shop  practice ;  but  it  is  easy  to 
run  to  excess  in  this  respect.  A  student  should  acquire  a  certain 
amount  of  knowledge  in  regard  to  legal  questions.  Examples  from 
practice  should  be  used  to  illustrate  the  fundamental  laws  and  to 
show  the  student  how  apparently  remote  scientific  principles  are 
really  of  the  utmost  importance  in  the  solution  of  very  many  practical 
I)roblems. 

In  his  experience  with  technical  school  graduates,  he  has  found 
a  number  of  defects.  Many  graduates  do  not  seem  to  appreciate  that 
engineering  is  the  determination  of  the  most  economical  way  of 
accomplishing  a  desired  result ;  in  too  many  cases  they  are  satis- 
fied when  they  have  determined  one  way  of  accomplishing  a  result. 
Too  often  beginners  in  engineering  think  that  an  arithmetical  error 
in  their  work  or  the  use  of  a  wrong  number  is  no  serious  error; 
great  emphasis  should  be  laid  upon  accuracy.  Errors  due  to  lack  of 
accuracy  should  never  be  condoned  in  the  student's  college  work. 
Often  graduates  have  too  little  appreciation  of  the  relation  between 
their  theoretical  knowledge  and  practice;  they  have  no  physical 
conception  of  what  corresponds  in  nature  to  their  theoretical  in- 
formation. 

In  a  paper  entitled  "The  Problems  that  Are  Facing  the  Electrical 
Engineer  of  To-Day  and  the  Qualities  of  Mind  and  Character  which 
Are  Needed  to  Meet  Them,"  Mr.  J.  G.  White  summed  up  the  qualities 
of  mind  and  character  needed  by  the  electrical  engineer  of  to-day.  He 
should  be  accurate  in  his  calculations,  thorough  in  his  investigations, 
logical  in  his  deductions,  lucid  and  concise  in  his  statements.  He  should 
have  untiring  energy,  an  alert  mind,  abundant  initiative  and  reasonable 
self-confidence.  He  should  be  absolutely  honest  in  all  his  dealings, 
truthful  in  all  statements,  loyal  to  his  clients,  faithful  to  his  emyloyer's 
interests,  considerate  of  his  own  subordinates,  diplomatic  in  his 
negotiations  and  tatcful  in  all  his  relations.  The  author,  in  discuss- 
ing the  question.  What  education  should  the  engineer  of  to-day 
have?  said  that  this  is  the  age  of  great  industrial  combinations  and  of 
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specialties.  Not  satisfied  willi  this,  the  specialists  ikjw  specialize.  A 
few  years  ago  many  would  have  supposed  that  the  problems  of  the 
"telephone  engineer"  were  those  of  a  high-classed  artisan;  now  we 
have  elaborate  exchanges,  and  know  that  he  may  receive  a  very 
high  salary  and  is  expected  to  know  something  of  architecture,  the 
strength  of  materials  and  other  factors  entering  into  modern  steel 
building  construction,  and  many  other  subjects  which  should  be  a 
part  of  a  broad  engineering  education,  but  which  are  not  ordinarily 
supposed  to  come  with  the  province  of  a  telephone  engineer. 

It  is  at  least  equally  important  that  other  engineers  who  have 
specialized  and  must  know  well  some  part  of  the  field  of  engineering, 
should  likewise  have  a  general  knowledge  of  the  sciences  and  of  the 
broad  underlying  principles  of  engineering.  Much  of  the  special 
knowledge  of  an  engineer  must  be  acquired  after  he  has  com- 
menced the  practice  of  his  profession.  If  unusually  energetic  and 
capable,  all  or  any  part  of  his  education  may  be  gained  after  he  en- 
ters professional  life,  but  it  is  preferable  that  his  broader  educa- 
tion be  well  started  during  his  school  years.  More  important,  how- 
ever, than  a  knowledge  of  any  study,  or  group  of  studies,  is  the  abil- 
ity to  master  thoroughly  any  subject  of  which  a  knowledge  is  de- 
sired. In  education  (juality  is  a  much  more  important  essential  than 
quantity. 

The  author  discusses  in  detail  the  various  points  which  speak 
against  an  extended  college  education  and  those  which  are  in  its 
favor.  More  important  than  the  knowledge  actually  acquired,  is  the 
learning  how  to  know  a  subject,  and  where  or  in  what  direction 
to  look  for  information  specifically  wanted.  With  equal  industry  and 
attention  to  his  work,  the  young  engineer  of  ability  with  a  broad  edu- 
cation will  ultimately  take  a  higher  rank  in  his  profession  and  be 
more  successful  in  busines.  On  the  other  hand,  the  engineer  of  ordi- 
nary or  less  than  ordinary  ability  will  in  practical  life  accomplish 
most  by  not  attempting  to  spread  his  education  over  too  wide  a  field, 
but  by  learning  some  special  department  thoroughly. 

A  young  man  should  take  for  his  motto  thoroughness.  His  study 
should  include  first  subjects  of  prime  importance  and  only  after  they 
have  been  mastered,  subjects  of  less  importance.  Preferable  is  a 
broad  general  education,  supplemented  by  thorough  technical  train- 
ing. This  may  and  frequently  will  lead  to  a  general  college  course. 
to  be  followed  by  a  technical  course  of  two  or  more  years. 

The  author  distinguishes  four  classes  of  studies,  according  to  their 
importance.  In  the  first  class  he  puts  the  most  important  ones : 
English,  arithmetic  (mental  and  written),  algebra,  geometry  and  trig- 
onometry, chemistry,  physics  (especially  metchanics),  general  knowl- 
edge of  principles  of  electrical  engineering,  practical  ethics. 

The  second  class  includes  calculus  and  vectors,  surveying,  Latin, 
French  (speaking  and  reading),  electrochemistry,  advanced  engineer- 
ing studies,  business  law,  general  principles  of  modern  accounting, 
civics. 

These  two  classes  cover  the  most  important  subjects,  while  the 
third  and  fourth  class  include  subjects  which  will  help  in  rounding 
out  the  education,  although  they  are  of  less  imbportance.  The  third 
class  includes  Spanish,  geology,  physiology  and  temporary  care  of 
injured,  logic,  quaternions;  the  fourth  class  includes  mineralogy, 
botany,  zoology,  history,  political  economy,  mental  and  moral  phil- 
osophy, art,  music,  etc. 

The  author  emphasizes  the  great  importance  of  continuous  train- 
ing in  English,  and  recommends  the  writing  of  laboratory  reports,  ex- 
amination papers  and  other  similar  documents.  More  attention 
should  be  paid  in  the  preparatory  schools  to  algebra  and  arithmetic, 
especially  mental  arithmetic.  He  recommends  a  course  in  surveying; 
a  summer  spent  on  railroad  location  and  construction  will  fe  found  to 
have  been  well  spent.  The  most  useful  modern  language  for  the 
engineer  is  French,  and  only  if  he  speaks  this  language  fluently  should 
he  undertake  to  learn  another  language ;  Spanish  would  then  be  the 
best  language  to  acquire.  He  recommends  a  moderate  amount  of 
training  in  modern  business  methods  and  practices,  in  accounting,  and 
in  the  fundamental  principles  of  business  corporation  law.  An  engi- 
neer should  at  least  be  able  to  draw  a  contract  which  will  be  legal 
and  explicit. 

A  modern  engineer  is  dependent  for  his  success  largely  on  the 
financier.  If  the  engineer  does  not  know  that  bonds  should  pay  inter- 
est and  that  stocks,  if  possible,  should  pay  dividends,  and  has  no 
conception  of  the  difference  between  a  stock  certificate  and  a  promis- 
sory note,  the  financier  is  likely  to  form  an  undeservedly  low  opinion 
of  the  engineer's  technical  konwledge. 

If  a  young  engineer  will  have  before  him  constantly  the  ultimate 
and  best  interests  of  his  employer,  will  endeavor  always  to  be  tactful 


and  never  to  uimecessarily  irritate,  will — without  flattery — say  only 
what  is  pleasant,  unless  right  demands  a  plain  statement  of  an  un- 
pleasant truth,  then  his  advance  will  be  more  rapid  than  if  these  things 
should  be  forgotten.  The  importance  of  these  things  shouJd  be 
pointed  out  and  frequently  emphasized  by  educators. 

In  the  discussion  of  the  above  papers.  President  Scott  remarked  that 
during  the  last  fifteen  years  the  growth  of  engineering  schools  and 
of  engineering  courses  has  been  phenomenal  but  students  have  come 
faster  than  the  equipment  and  the  facilities,  and  notwithstanding  the 
size  of  the  graduating  classes,  they  are  still  inadequate  to  meet  the 
growing  demands  for  educated  engineers.  The  conditions  now  ex- 
isting in  active  life  and  practical  work  for  the  engineer;  the  demands 
of  engineering  work  and  the  place  it  has  taken,  mark  a  new  order 
of  things  in  modern  society.  In  the  several  papers  under  discus- 
sion the  authors  emphasize  the  want  of  engineers  who  are  broad  men ; 
they  call  for  quality  of  work  in  college,  and  not  quantity;  they  call 
for  discipline,  for  mental  training,  to  give  the  ability  to  take  up  and 
handle  new  problems.  President  Woodward,  of  the  Society  for  the 
Promotion  of  Engineering  Education  emphasized  the  great  interest 
which  papers  written  by  practical  men  must  have  to  professors  and 
teachers. 

Prof.  Goldsborough  said  that  until  the  engineers  get  to  the  point 
where  they  are  willing  to  accept  from  professors  criticism  on  the 
way  in  which  they  do  their  work,  they  should  not  be  too  quick  to 
criticize  the  way  in  which  professors  do  their  work.  He  emphasized 
that  the  most  important  element  in  a  young  man's  education  is  mili- 
tary discipline,  military  drill ;  this  is  the  keynote  of  all  education,  to 
learn  how  to  obey  orders.  He  criticized  Mr.  Gherardi's  requirement 
that  telephone  engineers  should  learn  everything  that  electrical  en- 
gineers learn,  and  a  lot  more ;  where  shall  the  time  be  taken  from  for 
all  of  this?  The  boys  who  are  going  to  be  bone  and  sinew  of  the 
engineering  profession  are  generally  young  men  without  financial 
means.  Sometimes  their  fathers  cannot  speak  English  and  they 
come  right  out  of  the  backwoods ;  they  have  no  advantages,  but 
they  persevere,  and  they  materialize,  and  they  are  put  in  charge  of 
the  most  important  works  of  big  companies,  spelling  or  no  spelling, 
English  or  no  English.  The  thing  for  our  boys  when  they  graduate 
is  to  be  given  a  chance  to  work  into  the  field  of  engineering,  to  be  en- 
couraged by  their  employers  to  prepare  work,  to  prepare  papers,  to 
broaden  themselves.  Prof.  Goldsborough  in  conclusion  expressed  the 
opinion  that  the  best  training  for  the  business  man  in  our  days  is 
engineering  training. 

Prof.  Jacobus  stated  that  in  several  of  the  institutions  of  this  coun- 
try courses  are  suggested  by  which  the  student  may  obtain  the  college 
course  and  the  engineering  course  in  six  years  ;  by  properly  elect- 
ing the  work  in  physics,  chemistry,  geology  and  other  subjects  in  such 
.  a  way  that  he  gets  his  degree  of  B.  A.  at  the  end  of  four  years,  he  will 
be  in  a  position  to  start  right  in  at  the  beginning  of  the  junior  year 
and  complete  in  two  years  the  engineering  course,  and  have  all  that  is 
required  in  both. 

Dr.  Ganz,  of  the  Stevens  Institute,  recommended  inspection  trips 
to  the  works  of  manufacturing  companies ;  they  should,  however,  be 
preceded  by  lectures  on  the  things  which  the  students  will  see.  Prof. 
Colwell  said  it  would  be  more  desirable  if  practical  men  would  state 
exactly  what  to  leave  out  of  the  college  course,  not  what  to  put  in. 
Prof.  Diemen  recommended  that  students  in  electrical  engineering 
should  join  the  courses  given  to  mechanical  engineering  students,  in 
factory  organization  and  shop  economies. 

Prof.  Allen  said  it  is  impossible,  for  our  engineering  schools  to  turn 
out  a  finished  engineer ;  the  college  is  under  obligation  to  provide 
the  student  with  the  proper  theory,  but  proper  theory  cannot  be  given 
without  practical  applications.  The  engineering  college  can  give  only 
so  much  experience  as  is  necessary  to  give  point  to  theory  and  as  is 
required  to  put  the  student  graduate  in  the  way  of  gathering  the 
larger  experience  which  shall  make  him  a  complete  and  valuable 
engineer. 

Prof.  C.  A.  Waldo  asked  Mr.  White  why  he  would  retain  Latin  in 
the  education  of  the  engineer.  Mr.  White,  in  his  reply,  said  he 
considered  the  study  of  Latin  as  only  of  secondary  or  tertiary  im- 
portance, and  it  might  be  omitted.  Prof.  Goldsborough  explained 
more  in  detail  what  he  meant  in  some  of  the  remarks  made  by 
him  earlier  in  the  discussion.  Practical  men  in  their  papers  on 
education  of  engineers,  always  speak  of  the  courses  on  colleges, 
but  it  would  be  better  if  they  would  clearly  outline  and  tell  the 
course  that  the  men  are  put  through  after  they  graduate,  what  is 
demanded  of  them  and  the  order  in  which  it  is  demanded.  Then 
teachers  will  know  what  they  must  develop  their  boys  for. 
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IV'if.  Ji.  S.  Ciirliart  poiiilid  oiU  tluit  there  sIidiiIiI  hi-  im  dilTfrcn 
tiatioii  III  ciiKiiu-crinii  irainiiit;  in  ihc  schools;  ihc  (tilTcrciiiiaiioii 
shoiihl  i-unir  in  |iracticc,  uftcr  llic  niiiii  is  ihruiiKli  witli  the  tecli- 
nicul  seluKils.  In  the  university  principles  shoulii  he  taiiglit,  with 
enough  uf  lahoiatory  or  .shop  work  to  give  point  to  tliOHC  principle.s, 
to  conned  them  with  real  praclical  affairs,  and  not  to  let  the  lah 
oratory  or  the  shop  incroach  upon  the  valuahle  time  uf  the  student 
further  than  thi.s.  Graduates  can  get  more  experience  in  practical 
atTairs  in  .six  weeks  in  a  large  manufacturing  esiablishnient  than 
they  can  get  in  college  in  four  years.  Instead  of  trying  to  make  a 
complete  mechanical,  civil,  electrical,  marine,  telegraph,  telephone 
or  any  other  sort  of  engineer  in  a  training  school,  the  course  should 
be  arranged  so  as  to  make  an  engineer.  He  may  apply  himself 
the  ailjective  after  he  gels  into  his  practical  experience.  The  effort 
should  he  to  lay  a  hroad  foundation  in  those  suhjtcts  which  the 
engineer  must  have  to  build  upon. 

President  Scott  called  attention  to  a  point  brought  out  in  Mr. 
Osborne's  paper,  namely,  that  probably  only  one-tenth  of  the  engi- 
neering gradu.ites  go  into  eiiRitu'ering  pure  and  simple,  and  the 
other  nine-tenths  into  allied  industries  and  executive  positions. 
This  indicates  that  there  is  a  demand  for  engineering  in  the  broader 
sense,  that  enRiinerinn  training  is  useful  in  oilier  lines  of  activity 
than  pure  engineering. 

Mr.  Kushmore  referred  to  the  "message  to  Garcia" — to  get  an 
order  and  do  it,  that  is  all.  The  principal  thing  in  an  engineer  is 
not  so  much  the  information  he  has,  but  what  he  is  in  himself,  his 
ability  to  go  ahead,  and  above  all  things,  accuracy.  Instead  of 
teaching  a  man  all  the  small  things  that  he  might  want  outside,  the 
college  should  give  him  a  strong  basis  in  fundamental  principles; 
he  will  get  the  rest  afterwards. 

Prof.  J.  P.  Jackson  said  that  the  ideal  method  of  education  is 
to  give  the  boys  a  good  four  years'  high  school  or  academy  course; 
a  four  years'  college  course,  which  runs  along  in  the  same  way,  but 
specialize,  possibly,  a  little,  and  then  give  them  a  post-graduate 
course,  say  of  two  years.  As  most  of  the  boys  who  would  like  to 
go  through  such  a  course  are  poor,  manufacturing  or  operating  engi- 
neering concerns  should  put  something  like  a  premium  on  such 
an  extended  course;  this  would  have  a  tendency  to  uplift  the  whole 
scheme  of  education. 

Prof.  Kent  said  Mr.  Osborne  required  too  much  from  a  graduate. 
Prof.  D.  C.  Jackson  considered  himself  too  old-fashioned  to  agree 
with  the  radicalism  of  Prof.  Franklin  and  Prof.  Goldsborough. 
While  he  also  is  an  ardent  opponent  of  the  spectacular  in  the  teach- 
ing of  physics  and  engineering,  he  claims  it  is  of  advantage  to  call 
the  student's  attention  to  the  wonder  of  the  great  unity,  the  great 
continuity  and  the  extreme  persistence  of  nature  and  the  way  in 
which  nature's  law^s  are  always  fulfilled.  He  emphasizes  the  college 
should  teach  principles,  not  technical  details. 

TYPICAL    COLLEGE   COURSES    DEALING    WITH    THE    PROFESSIONAL    AND 
THEORETICAL    PHASES    OF   ELECTRICAL   ENGINEERING. 

Prof.  Dugald  C.  Jackson,  of  the  University  of  Wisconsin,  pre- 
sented a  paper  on  this  subject,  after  the  meeting  had  been  turned 
over  to  the  Society  for  the  Promotion  of  Engineering  Education. 
He  referred  to  the  prejudice  which  formerly  held  against  college 
men  in  the  minds  of  so-called  practical  men.  This  old  prejudice, 
so  far  as  it  exists,  has  now  more  particularly  drifted  into  the  way  of 
criticism  of  the  engineering  schools  rather  than  of  the  graduates. 
It  is  the  business  of  the  engineering  college  to  produce,  not  finished 
engineers,  but  young  men  with  a  great  capacity  for  becoming  en- 
gineers. The  problem  to  be  met  by  the  engineering  colleges  is 
more  particularly  a  problem  in  "how-  to  properly  train"  to  the  stated 
purpose.  It  is  a  teacher's  problem  rather  than  of  the  engineering 
profession.  It  must  be  met  with  all  the  directness  and  power  of  the 
engineer's  best  efforts,  but  it  cannot  be  solved  as  solely  relating  to 
the  engineering  profession.  Much  error  on  this  point  lies  in  the 
minds  of  many  who  assume  the  part  of  critics  of  the  curricula  of 
the  engineering  schools. 

The  author  discusses  the  question,  What  must  the  ideals  of  edu- 
cation consist  of  and  how  fairly  should  they  be  met  by  the  college 
before  its  course  in  electrical  engineering  may  be  approved  as  of 
first  rank?  Electrical  engineering  demands  industrial  engineers; 
to  reach  his  highest  influence,  each  man  must  combine  in  one,  a 
man  in  the  physical  sciences,  a  man  in  sociology  and  a  man  of  busi- 
ness. This  result  must  be  achieved  by  a  college  in  four  years. 
Michael  Faraday,  whose  conservatism  and  intellectual  clearness  are 


piow-rhial,  said  ili.ii  n  ii-<|uir(-s  twenty  ycar.'i  to  "make  a  man"  in 
ihc  plivhical  sciences,  llencp  the  college  can  only  lay  the  founda- 
tioii>i  of  "the  man" 

The  boyk  entciing  an  engineering  school  from  a  high  school  or  a 
preparatory  kcIkhiI,  are  well  equipped  with  physical  vigor  and  latent 
iiii-iilal  strength.  The  electrical  engineering  course  must  iiic-ltide  the 
fiilliiwing  branches  uf  learning,  which  are  ))reparatory  to  the  more 
strictly  professional  studies:  A  further  training  in  the  l£nglish  Ian 
gu.-ige  which  is  re(iuisitc  to  clear  thinking  or  clear  writing;  the 
collateral  art  of  expression  in  drawing;  mathematics  through  an 
appropriate  amouiil  of  calculus,  with  special  emiihasis  laid  on  inter- 
preting the  meaning  of  equations;  chemistry  and  physics,  soundly 
taught ;  applied  mechanics.  Mechanics,  the  philo.sophy  of  matter, 
force  and  energy,  is  the  backbone  of  the  electrical  engineer's  collcge 
traiiiiiig.  This  ground  cannot  he  covered  with  anything  like  re.-i- 
sonable  success  in  much  or  any  less  than  three  years. 

After  covering  these  branches  it  seems  to  be  the  tendency  in  many 
colleges  to  lly  off  into  superficial  or  dcscrijitivc  courses  relating  to 
engineering  practice.  But  this  is  absolutely  wrong,  as  a  resort  \>y 
descriptive  courses  of  instruction  during  the  latter  portion  of  tli'.- 
student's  life  in  college  largely  neutralizes  the  advantage  flowing 
from  the  instruction  in  the  fundamentals  before  described.  Tlu- 
students  must  now  be  taught  many  things  relating  to  engineeriiiii 
life.  The  electrical  engineering  department  should  be  divided  into 
four  subdivisions:  applied  electromagnetism,  including  dynamo  ma- 
chinery; the  theory  and  practice  of  all  those  phenomena  which  ac- 
company variable  current  flow  ;  applied  electrochemistry  and  elec- 
trometallurgy, and  electrical  installations.  But  through  all  this 
professional  instruction  of  the  latter  part  of  the  course,  it  is  still 
principles,  principles,  principles,  and  rational  methods  of  reasoning 
which  iiuist  be  taught,  if  full  justice  is  done  the  students,  until 
each  student  becomes  a  man  of  open  mind,  keen  observation,  analyt- 
ical thinking  and  accurate  powers  of  inference.  This  instruction 
should  be  kept  close  to  the  tests  of  good  practice  and  the  senses  of 
the  student  should  be  constantly  stimulated  by  illustrations  and 
pr(jblems  drawn  from  practice. 

Students  who  have  gone  through  such  a  course  are  not  likely 
to  enter  immediately  into  positions  of  much  responsibility,  but  rather 
go  into  the  so-called  "cadet"  positions  or  "student"  positions  of 
great  industrial  enterprises  for  the  purpose  of  gaining  that  ex 
perience  in  the  crafts  which  may  enable  them  to  make  the  most  ex- 
tended use  of  their  training  in  principles.  Here  they  gradually  find 
themselves  and  ultimately  reach  the  influence  in  the  industrial  world 
for  which  their  calibre  and  training  fits  them. 


Niagara   State  Reservation  and  the  Falls. 


The  annual  report  of  the  Commissioners  of  New  York  State 
Reservation  at  Niagara,  just  issued,  is  an  interesting  and  voluminous 
document.  Regarding  the  use  of  water  from  Niagara  River  for 
power  purposes,  the  report  says  that  the  danger  which  threatens  the 
integrity  of  Niagara  Falls  is  not  merely  theoretical,  but  is  a  very 
substantial  reality,  and  proceeds  from  three  sources  : 

First,  from  the  power  companies  now  in  operation  on  the  Ameri- 
can side,  which  take  from  the  Niagara  River  between  7,000,000  and 
8,000,000  gallons  of  water  a  minute,  or  about  6  per  cent,  of  the  total 
flow  over  the  falls. 

Second,  from  the  construction  of  commercial  and  drainage  canals, 
which  will  divert  the  waters  of  the  Great  Lakes  from  their  natural 
outlet  by  w-ay  of  the  St.  Lawrence  system  to  that  of  the  Mississippi. 
The  Chicago  drainage  canal,  designed  to  take  600,000  cu.  ft.  a  minute 
from  Lake  Michigan,  is  a  case  in  point ;  and  among  other  suggestions 
which  have  been  advanced  is  one  for  a  canal  across  the  State  of 
Wisconsin  from  Lake  Michigan  to  the  Mississippi,  and  another  for 
a  canal  from  Lake  Superior  at  Duluth  to  the  Mississippi. 

Third,  from  Canadian  enterprises,  like  the  Welland  Canal  and 
the  proposed  canal  connecting  the  Georgian  Bay  with  the  Ottawa 
River ;  or,  to  come  nearer  to  Niagara,  from  the  Ontario  Power 
Company,  and  the  Canadian  Niagara  Power  Company,  whose  works 
are  now  in  course  of  construction  within  sight  of  our  reservation, 
and  from  a  third  Canadian  corporation  to  which  the  Commissioners 
for  the  Queen  Victoria  Niagara  Falls  Park  have  recently  granted 
a  similar  privilege. 
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New  Telephone  Patents. 


SPECIAL   SUBSCRIBERS     LIST. 

A  few  weeks  ago  a  patent  was  issued  describing  a  special  sub- 
scriber's list  arranged  for  mounting  upon  the  face  of  transmitters 
and  ruled  to  provide  spaces  for  the  names  and  numbers  of  subscribers 
frequently  called.  Another  device  of  the  same  general  type  is  that 
invented  by  Joseph  P.  McKee,  of  Allegheny,  Pa.,  and  patented  under 
the  title,  "Telephone  Notation  Register."  This  device  also  clamps 
upon  the  front  face  of  the  transmitter,  but  tiie  number  chart  is  cir- 
cular and  divided  into  sectors  by  radial  lines.  Each  of  these  sectors 
is  of  a  size  to  accommodate  one  name  and  number.  The  number 
chart,  which  is  rotatable,  is  concealed  behind  a  stationary  metal  disc 
having  an  opening  exactly  corresponding  to  the  number  sectors. 
Behind  this  opening  the  desired  name  and  number  may  be  made 
to  appear  by  rotating  the  number  chart. 

PREPAYMENT   INDICATOR. 

Present   practice   where   automatic   or  coin   collecting  pay   station 
■  devices  are  used,  requires  the  operators  at  the  central  office  to  listen 


FIG.    I. — S-\MM0NS  TELEPHONE  REPEATER. 

Upon  the  lines  in  order  to  ascertain  when  a  coin  has  been  deposited. 
Two    general    methods    have    been    available    for    determining    the 

■denomination  of  this  coin.  With  one  the  coin  sounds  characteristic 
gongs  or  bells,  while  with  the  other  the  electrical  circuits  are  auto- 
matically made  and  broken  a  different  number  of  times  for  each 
different  coin.  The  present  invention,  the  work  of  R.  B.  Hazlett, 
of  Philadelphia,  is  for  use  with  pay  stations  of  the  latter  type  and 
provides  an  indicator  with  a  step-by-step  mechanism  which  registers 
visually  before  the  operator  the  making  and  breaking  of  the  circuit. 
By  suitably  marking  the  dial  the  operators  can  tell  at  a  glance  the 
total  of  all  coins   deposited.     When   a  collection  has   been  properly 

:indicated,  the  pulling  of  a  knob  allows  the  pointer  to  restore  to  zero 
so  that  each  collection  may  be  independently  and  directly  indicated. 

TELEPHONE   REPEATER. 

In  Fig.  I  is  shown  a  telephone  repeater  which  has  been  patented 


FIG.   2. — FAHNESTOCK  HOOK   SWITCH. 

by  O.  p.  Sammons,  of  Denison,  Texas.  This  is  of  the  transmitter- 
receiver  type.  Within  a  sound  proof-case  a  double  horse-shoe  magnet 
carrying  four  bobbins  is  mounted.  This  with  the  diaphragm  near  the 
bobbins  composes  the  receives.  Just  above  is  mounted  the  trans- 
mitter with  its  diaphragm.  Both  diaphragms  are  supported  upon 
soft  jackings  in  such  a  manner  as  to  form  between  them  a  sound 
chamber  the  equivalent  of  the  ordinary  mouthpieces.  Although 
this  device  will  undoubtedly  be  operative  when  wired  as  shown  in 
the  patent,  if  the  line  wires  be  broken  between  the  receiver  and 
•transmitter  taps,  it  will  be  operative  in  one  direction.  It  is  not 
possible  to  imagine  it  a  successful  repeater,  however.     Many  earlier 


attempts  have  been  made  to  use  such  apparatus  and  all  have  failed 
because  of  the  poor  quality  of  the  speech  transmitted,  the  quality  or 
clearness  being  as  much  or  more  essential  than  volume. 

HOOK    SWITCH. 

The  hook  switch  which  has  been  the  subject  of  invention  and  im- 
provement ever  since  its  inception  has  received  additional  modifi- 
cation at  the  hands  of  E.  B.  Fahnestock,  of  New  York  City,  who  has 
cbtained  a  patent  for  the  switch  shown  in  Fig.  2.  As  will  be  noted, 
the  switch  springs  are  mounted  in  a  manner  akin  to  that  found  so 
successful  in  switchboard  keys.  The  middle  spring  serves  as  a 
hinge  for  the  hook  to  which  it  is  riveted,  and  it  also  serves  as  the 
hook  lifting  spring.  The  two  upper  springs  engaging  with  each 
other  and  the  hook  shank  control  the  talking  circuits,  while  the 
lower  two  springs  operated  by  an  insulating  stud  control  the  bridg' 
ing  bell  circuit.  This  switch  should  be  cheap  to  manufacture  and 
fairly  positive  in  action. 

TR.\NSMITTERS. 

The  granular  carbon  transmitter  continues  a  subject  for  many 
inventors.  Patents  for  four  novelties  in  this  line  have  recently 
appeared.  The  objects  which  the  various  inventors  have  in  view 
include  the  overcoming  of  almost  every  known  transmitter  trouble. 

The  first  of  the  new  transmitters  to  which  consideration  will  be 
given  is  that  shown  in  section  at  the  right  of  Fig.  4.  This  is  an 
improvement  of  that  type  of  instrument  in  which  reed  resonators  are 
provided  tuned  to  the  notes  of  the  chromatic  scale.  Such  a  trans- 
mitter was  described  at  length  in  these  columns  some  weeks  ago 
Unlike  this  earlier  instrument,  the  present  one  has  a  diaphragm  of 
the  usual  type  to  supplement  the  vibrators.  It  has  in  addition— 
and  this  is  the  point  upon  which  the  present  patent  focuses — a  plate 
resonator  so  supported  upon  the  movable  electrode  stud  as  to  lend 
it.<;  sympathetic  vibrations  as  an  aid  to  those  set  up  by  the  diaphragm 
and  reeds.  This  improvement  has  been  added  by  Fred  C.  Redfield, 
of  Nashua,  N.  H. 

At  the  middle  of  Fig.  4  is  shown  a  sectional  view  of  a  trans- 
mitter of  which  the  principal  aim  is  the  isolation  of  the  metallic 
diaphragm  from   the  electrical  circuit.     To  this  end   the  diaphragm 


FIG.    3. — MILLER  CENTRAL   ENERGY   SYSTEM. 

is  mounted  upon  an  insulating  cushion  and  the  dampers  bear  upon 
insulating  cushions.  Upon  the  rear  side  of  the  diaphragm  a  thin 
carbon  plate  is  mounted.  This  forms  the  front  or  movable  elec- 
trode, and  as  the  circuit  wiring  is  attached  to  this  carbon  plate,  the 
metallic  diaphragm  is  entirely  omitted  from  the  circuit.  The  ar- 
rangement of  stationary  electrode  and  adjustments  are  self-evident 
from  the  figure.  Mathias  Weiser,  of  Milwaukee,  Wis.,  is  the  in- 
\entor  of  this  transmitter. 

E.  B.  Fahnestock,  of  New  York  City,  has  obtained  three  trans- 
mitter patents.  The  transmitter  shown  at  the  right  of  Fig.  4  is  the 
subject  of  one  of  these.  Diaphragms  proper  are  wanting,  but  the 
circular  faces  of  the  carbon  chamber  both  consist  of  mica  discs  car- 
rying carbon  electrodes.  These  discs  serve  as  diaphragms.  Adjust- 
ment is  obtained  by  weighting  up  the  micas  with  discs  of  metal,  the 
exact  weight  required  for  any  case  being  obtained  experimentally. 

Mr.  Fahnestock's  second  patent  provides  a  transmitter  in  which 
the  electrodes  are  inclined  to  the  horizontal.  The  friction  between 
the  granules  and  electrodes  is  thereby  increased  and  thus  the  ten- 
dency of  the  granules  to  work  together  in  the  lower  part  of  the 
carbon  chamber,  i.  e.,  packing,  is  retarded.  Furthermore,  the  carbon 
button  is  mounted  within  a  square  frame  of  metal,  and  this  fact 
coupled  with  a  proper  design  of  electrical  connections  makes  it 
possible  to  quickly  remove  the  button,  rotate  it  through  90°  and  to 
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rrplacc  il.     Tin-,  .iit  brin|{!i  tlic  packed  side  up  ;iiul  in  |)u.iitiun  to 
I'rt'cctivcly  unpack  ilscU. 

The  tliird  patent  Kranlcd  tii  Mr.  Fahncslock  describes  a  clamp 
for  hori/onlal  transnnttrr  arms,  such  as  nrr  used  wiili  wall  .sets. 
In  this  clamp  ihr  us\iai  ca.st  clamping  lips  arc  replaced  l>y  sheet 
spring  lips,  about  the  bases  of  which  the  clamp  base  iit  cast.  This 
results  in  a  slroiiK  but  easily  constructed  clamp. 

IMI'KiiNK.MINr    IN     KKLI.Oca;    TWO-WIKK    SYSTKM. 

Mr.  Krnipstcr  It.  Miller  has  made  an  improvrmeni  in  the  curd 
circuits  for  the  Kellugg  •  two-wire  central  energy  system.  In  this 
system  it  will  be  remembered  that  the  subscriber's  line  is  normally 
disconnected  from  the  jacks.  A  relay  iiermaiienily  wired  lo  the 
jacks  serves  to  connect  the  subscriber's  line  in  parallel  with  its  own 
high  impedance  coil  whenever  a  plug  is  put  inlo  tlie  jack.     With  this 


1  he  coinmitiic  decided  also  to  approve  the  plan  of  jr>ininK  the 
l\ast  Si<lc  subway  line  with  the  Third  Avenue  elevated  rcjad  at  One 
Hundred  and  Inriy  iiiiilh  Street  and  Westchester  Avenue. 

CIJRRKNT  NhWS  AND  NOTES. 

■////:  I  1:1.1a  niKCH'.KAI'll-  Wo  are  infornud  thai  since  the 
article  on  the  Telechironraph  appeared  in  our  columns  dn  the  issue 
of  June  m)  the  apparatus  has  been  worked  over  a  resistance  corre- 
sponding to  1K5  miles  of  line.  Telephone  messages  were  sent  simul- 
taneously with  telegraphic  messages,  the  voltage  being  15 


.11. ASK.  I   I  lil.HiRAt'lI  LINES.— \  dispatch  has  been  received 
at    the    War    Department    at    Washington,    from    Capt     Hurnell,    at 


Fig.  4.— So.Mii  Xkw  TK.\.\s.\imLRs. 


system  it  has  been  heretofore  possible  to  open  but  one  side  of  the 
line  toward  the  calling  subscriber  when  ringing.  This  is  because 
one  wire  was  coiuiiuially  required  to  supply  current  to  the  con- 
trolling relay.  This  difficulty  has  been  overcome  by  Mr.  Miller 
by  the  arrangement  of  circuit  shown  in  Fig.  3.  Here  it  will  be  seen 
that  a  special  battery  connected  between  impedance  coils  is  sub- 
stituted for  the  talking  battery  upon  the  depression  of  the  double 
cut-off  ringing  key.  By  this  means  the  alternating  ringing  current 
is  kept  in  its  proper  course  to  the  subscriber's  bells,  while  the  calling 
subscriber  has  no  indication  of  the  ringing  current. 

SELECTIVK    SYSTEM. 

A  selective  system  of  ringing  has  been  patented  by  A.  J.  Spring- 
bom,  of  Cleveland,  Ohio.  Unfortunately  selection  depends  upon 
the  synchronous  action  of  electrically  wound  clockwork  mechanisms 
at  not  only  all  stations  but  at  the  central  office.  The  difficulties  of 
such  a  system  are  too  well  known  to  need  mention  and  are  of  a 
nature  such  as  to  warrant  the  omission  of  any  detailed  description 
of  the  circuits  and  apparatus. 


Dawson  City,  reporting  that  the  military  telegraph  line  in  Alaska, 
which  was  completed  June  24,  had  been  partly  destroyed  by  forest 
lires  before  it  could  be  put  in  operation.  It  will  take  about  a  month 
to  repair  the  damage. 


TROUBLE  OVER  A  CABLE  /.V  CHISESL  llATERS.—A 
di.spatch  from  Tokio  to  the  London  Times  states  that  the  Russians 
laid  the  cable  between  Antung  and  Yongampho  without  consulting 
Korea.  Japan  protested,  since  the  convention  between  Japan  and 
Korea  binds  Korea  not  to  allow  any  foreign  power  telegraphic  power 
interfering  w'ith  Japan's  vested  interests. 


Subway  Under   Broadway,  New^York. 

The  New  York  Rapid  Transit  Commission's  special  committee,  to 
which  was  referred  the  application  of  the  Interborough  Rapid  Tran- 
sit Company  for  permission  to  connect  the  Forty-second  Street  and 
Union  Square  stations  of  the  subway  by  a  tunnel  under  Broadway, 
at  a  meeting  on  July  10,  decided  not  only  to  report  favorably  upon 
this  scheme,  but  to  recommend  the  building  of  a  subway  under 
Broadway  from  Forty-second  street  to  the  Battery.  Chief  Engineer 
Par.sons  was  directed  to  begin  the  preparation  of  plans  for  a  tunnel 
the  whole  length  of  Broadway  below  Forty-second  Street.  Mr.  Par- 
sons said  he  would  have  the  plans  ready  by  October. 

While  the  contract  for  the  Broadway  route  will  have  to  be  put  up 
to  public  competition  there  can  be  but  one  bidder,  since  the  city  is 
committed  to  the  policy  of  a  single  fare  over  all  the  tuderground 
lines. 

Mr.  Parsons  said  that  he  could  not  say  whether  the  Broadway  tun- 
nel would  be  a  two  or  a  four-track  route,  nor  was  tie  ready  to  give 
any  opinion  as  to  whether  it  would  join  the  tracks  of  the  Brooklyn 
extension  at  the  Manhattan  post-office. 

It  is  probable  that  some  provision  will  be  made  to  connect  the  new 
road  with  the  Pennsylvania  tunnel  by  a  tunnel  for  the  shuttle  cars 
firoin  a  station  at  Thirty-fourth  Street  and  Broadway. 


WIRELESS  LX  ALASKA.— A  telegram  of  July  3  from  Taconia, 
Wash.,  says :  "Without  depending  on  contractors,  the  United  States 
Signal  Corps  itself  will  erecfand  equip  government  wireless  stations 
in  Alaska.  The  first  station  will  be  constructed  at  Fort  Davis,  Nome, 
comprising  one  mast  and  quarters  for  three  telegraphers.  The  next 
post  will  be  at  Safety  Harbor,  twenty  miles  south  of  Nome,  where 
two  masts  and  quarters  for  four  men  will  be  installed.  Another 
wireless  post  will  be  placed  at  St.  Michaels.  Wireless  stations  to 
be  established  in  Ontario  will  comprise  masts  and  buildings  at  Fort 
Piggons  and  Bates  Rapids,  connecting  a  land  line  from  St.  Michaels 
with  Fort  Egbert,  and  also  with  a  line  through  Copper  River  Valley 
to  Valdez,  where  a  submarine  cable  will  connect  the  Alaskan  system 
with  Puget  Sound." 

IXDEX  or  THE  TECHXICAL  TRESS— The  Association  de 
la  Presse  Technique.  20  Rue  de  la  Chancellerie.  Brussels.  Belgium, 
has  issued  the  third  number  of  a  monthly  publication  indexing  the 
articles  of  greatest  technical  interest  appearing  in  periodical  pub- 
lications in  the  English,  German  and  French  languages.  The  June 
issue  contains  1. 714  entries,  giving  the  title  with  a  characterization  of 
contents,  the  name  of  the  author,  the  source,  date  of  publication  and 
number  of  words.  The  matter  is  printed  on  only  one  side  of  a 
sheet,  and  as  the  paper  is  thin,  clippings  may  be  pasted  on  a  card  for 
filing.  The  index  entries  are  in  the  languages  in  which  the  article 
is  written,  those  from  English  periodicals  being  in  English,  in  French 
when  the  article  appears  in  a  periodical  printed  in  that  language,  and 
similarly  with  respect  to  German.  The  briefs  are  well  prepared  and 
the  publication  should  be  of  much  value  to  those  who  keep  up  card 
indexes  of  technical  literature,  as  well  as  to  many  others.  The 
subscription  price  is  5  francs  per  annum. 
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TYPESETTING  BY  TELEGRAPH.— K  cable  dispatch  from 
Paris  of  July  4  says:  Prof.  D'Arsonval  this  week  submitted  to  the 
Academy  of  Science  an  invention  for  typesetting  by  telegraph,  the 
electric  current  being  made  to  perforate  characters  on  a  moving  band 
connected  with  a  typesetting  machine.  It  is  claimed  that  the  con- 
trivance, which  is  the  work  of  M.  Rodmal,  will  dispense  with  tran- 
scription altogether  for  press  purposes. 


JilJiCTRICAL  U.\'!Ui\  L.\JC)L\ ED.— Judge  C.  Ray,  of  the  Hen- 
nepin County  (Minn.)  District  Court,  has  granted  an  injunction 
against  the  Electrical  Workers'  Union.  He  holds  it  to  be  illegal  for 
the  strikers,  first,  to  conspire  to  injure  the  contractors'  business; 
second,  to  interfere  with  such  business  by  threats  directed  against 
customers  or  prospective  customers  ;  third,  to  notify  customers  that 
contractors  are  "unfair";  fourth,  to  go  on  premises  where  contractors 
are  employed  to  interfere  with  their  business,  and  fifth,  to  order 
union  men  to  quit  work  on  premises  by  reason  of  the  fact  that  con- 
tractors may  be  employed  thereon.  This  injunction  is  temporary,  and 
it  is  said  that  unions  will  fight  it  to  the  court  of  last  resort. 


STRIKE  IN  A  lELEI'llOXli  FACTORY.— A  strike  was  de- 
clared May  4  by  the  workmen  employed  in  the  factory  of  the  Kellogg 
Switchboard  &  Supply  Company,  the  course  of  which  has  been 
marked  by  much  violence.  There  were  927  employees  at  the  time  of 
the  strike,  and  of  these  700  quit  work.  For  several  weeks  the  shops 
were  practically  closed,  and  when  the  company  began  to  hire  men  the 
pickets  became  so  aggressive  that  an  injunction  was  asked  for  and 
granted,  restraining  the  strikers  from  interfering  with  the  business 
or  the  employees  of  the  company.  There  have  nevertheless  been 
numerous  assaults  on  employees.  A  few  days  ago  Julius  Giant, 
cashier  of  the  coiupany,  was  attacked  by  men  with  billies  and  brass 
knuckles  and  dangerously  injured.  The  victims  thus  far  number 
over  45,  including  a  woman  employee. 


MULTIPLE  UNIT  CONTROL.— A  patent  granted  on  June  30 
to  Mr.  Elmer  A.  Sperry,  of  Cleveland,  Ohio,  on  an  application  filed 
September  14,  1898,  describes  a  system  of  control  for  electrically- 
propelled  trains.  Each  car  is  a  self-contained  unit,  i.  e.,  has  its  own 
motor  contact  device,  controller  and  "master  controller,"  which  is 
used  for  regulating  the  action  of  the  motor  controller.  These  de- 
vices are  connected  to  a  cable  and  when  the  cars  are  united  to  form 
a  train  the  ends  of  the  cables  are  united  so  that  corresponding  wires 
are  connected.  The  master  controllers  are  connected  to  the  cable 
in  multiple  and  are  so  arranged  that  any  one  of  them  may  be  em- 
ployed to  regulate  the  speed  of  the  train  through  the  medium  of  the 
motor  controllers.  Since  the  motor  controllers  are  regulated  by 
electrical  means  and  since  the  source  of  supply  from  a  trolley  or 
third  rail  is  subject  to  interruptions,  he  uses  a  separate  source  of 
power  for  the  regulating  means.  The  cylinder  of  the  motor  con- 
troller is  actuated  both  forward  and  back  by  means  of  a  spring 
pilot  motor,  which  consists  of  a  spiral  spring  so  arranged  that  it 
tends  to  unwind  from  both  ends.  In  order  to  restore  energy  to  the 
spring,  a  small  electric  motor  is  provided  which  is  arranged  to  auto- 
matically start  into  operation  as  soon  as  the  spring  unwinds  to  a 
certain  extent. 


.'^INGLE-PHASE  INDUCTION  MOTOR.— Amon^  the  patents 
of  July  7  is  one  on  an  alternating-cm-rcnt  induction  motor,  issued  to 
Charles  S.  Bradley  on  an  application  filed  October  7.  1895,  the  patent 
being  assigned  to  the  General  Electric  Company.  The  motor  is  of 
the  single-phase,  split-phase  type,  two  currents  differing  in  phase 
being  developed  from  a  single-phase  current  by  the  employment  of  a 
condenser.  These  currents  pass  through  coils  angularly  displaced 
on  an  annular  core,  and  their  joint  action  sets  up  a  rotary  field.  Af- 
ter starting  the  renction  of  the  closed-circuit  armature  steadies  the 
field  and  the  motor  runs  with  fairly  uniform  torque.  The  condenser 
is  stored  in  the  base  of  the  motor  and  the  field  core  is  toothed,  the 
notches  being  so  disposed  that  the  coils  corresponding  to  the  two 
current  phases  overlap.  The  windings  are  arranged  to  produce  a 
multipolar  field  so  that  commercial  rates  of  alternation  may  be  em- 
j)loyed.  The  winding  which  includes  the  condenser  is  of  higher  in- 
ductance than  its  companion  winding  to  admit  of  the  use  of  a 
comparatively  small  condenser  to  cooperate  with  the  increased  volt- 
age in  the  condenser  branch  and  to  admit  a  better  cooperation  of  the 
two  windings.  To  accommodate  the  great  number  of  conductor 
turns  in  the  condenser  winding  the  slots  in  the  core  which  it  occu- 
pies are  made  of  greater  capacity. 


DYNAMITING  AN  ELECTRIC  PLANT.— Ezrly  on  the  morn- 
ing of  July  Sth  a  daring  attempt  was  made  to  blow  up  the  main  gen- 
erating station  of  the  Colorado  Springs  Electric  Company,  located 
about  four  miles  outside  of  the  city  of  Colorado  Springs,  Colo.  What 
saved  the  plant  was  the  premature  explosion  of  a  stick  of  dynamite, 
which  scattered  the  remaining  149  sticks  of  I'/i-'m.  dynamite,  weigh- 
•"g  75  pounds,  that  had  been  intended  to  do  the  work  of  destruction. 
Had  the  dynamite  exploded  the  entire  station  would  have  been 
wrecked  and  it  is  also  probable  that  17  lives  would  have  been  lost, 
as  five  men  were  in  the  building  at  the  time  and  12  men  were  sleeping 
in  a  cottage  adjoining  the  station.  This  power  station  supplies  all 
the  electric  light  used  in  Colorado  Springs,  Colorado  City  and  Mani- 
tou,  as  well  as  furnishing  all  the  electric  power  in  Colorado  Springs 
and  vicinity,  including  the  supply  to  the  Portland,  Telluride  and 
Standard  Mills  in  West  Colorado  Springs  and  Colorado  City.  The 
power  circuits  supply  a  three-phase,  6,600-volt  current.  General 
Manager  George  B.  Tripp  says  he  is  at  a  loss  to  account  for  the 
cause  of  the  accident.  On  the  following  night  two  attempts  were 
made  to  short-circuit  the  main  feeder  by  throwing  obstacles  over 
the  wires. 


Letter  to  the  Editors. 

The  Metric  System. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  am  loath  to  trespass  further  on  your  valuable  space,  and 
certainly  far  from  wishing  to  dispute  the  editorial  divine  right  to 
the  last  word  on  every  subject ;  but  your  editorial  of  July  4  presents 
some  further  considerations  concerning  which  a  word  or  two  further 
on  the  subject  will  not  be  amiss,  inasmuch  as  on  this  one  subject 
you  are  evidently  still  in  the  last  century. 

It  is  obvious  that  you  do  not  yourselves  appreciate  the  full  sig- 
nificance of  your  pregnant  remark  that  "the  electrical  engineer  is 
of  the  younger  generation, and  to  him  the  utili- 
tarian past  is  without  interest  beyond  the  lessons  it  holds  for  the 
present  and  for  the  future" ;  but  it  unavoidably  recalls  the  caustic 
satire  of  a  German  writer :  "Every  30  years  a  new  generation 
comes  into  the  world,  which  knows  nothing  and  proposes  to  sum- 
m.arily  assimilate  the  knowledge  of  all  the  ages  and  then  know  more 
than  all  past  time  put  together.  For  this  purpose  the  youngster 
betakes  himself  to  the  universities  and  goes  in  for  the  latest  books. 
Nothing  for  him  but  what  is  short  and  new !— he  is  new  himself. 
Then  he  lets  loose  his  opinions  on  the  subject." 

The  sentence  just  quoted  from  your  editorial  would,  in  fact,  furnish 
a  text  for  a  sermon  on  our  side  of  the  question.  It  shows  that  the 
"utilitarian  past"  is  just  what  you  metricists  completely  lose  sight 
of  in  your  ethereal  flights,  which  render  so  fitting  the  characterisa- 
tion of  the  system  you  extol  as  "a  long  chain  having  the  solar  system 
ac  one  end  and  a  quart  measure  at  the  other."  Your  exception  '  f 
"the  lessons  it  holds  for  the  present  and  the  future"  is  to  you  nj 
exception,  for  it  is  these  very  lessons,  stretched  out  over  a  hunf'red 
years  of  dreary  and  disappointing  experienc--,  of  governmental  con- 
vulsions, of  foolish  and  frantic  efTorts.  and  all  for  a  very  trivial, 
purely  theoretical  and  withal  puerile  object— a  meddlesome  inter- 
vention of  mathematicians  in  a  purely  administrative  matter — these 
very  lessons,  I  say,  which  we,  myself  and  many  others,  have  laid 
before  you,  and  to  which  you  turn  a  deaf  ear.  It  is  incumbent  on 
every  one,  as  Gibbon  trenchantly  said  in  his  "Vindication."  to  read 
before  he  attempts  to  write,  but  it  is  patent  from  your  remarks  that 
you  have  not  read  the  writings  which  you  presume  to  criticise.  Had 
you  done  so,  it  is  impossible  that  you  could  continue  to  so  misrep- 
resent our  position,  or  be  so  utterly  impervious  to  the  overwhelming 
mass  of  evidence  on  our  side. 

Now  as  to  the  electrical  units:  If,  as  you  claim,  the  watt  is  a 
metric  unit,  how  does  it  come  that  it  is  rekted  to  the  real  metric 
unit  of  power,  the  kilogrammeter  per  second,  in  the  ratio  0.1019  ±  , 
Is  this  one  of  the  "beautiful  correlations"  of  the  metric  system?  It 
is  admitted  that  the  "ridiculous  old  unit"  now  used  "is  only  per- 
petuated  by   electrical    engineers in    order    to    meet 

commercial  requirements."  What  superb  condescension! — equaled 
only  by  that  of  the  original  system-mongers,  who  condescended  to 
give  their  system  to  the  world  of  commerce.  The  watt,  then,  does 
not  meet  commercial  requirements — any  more  than  the  metric  system 
and  its  units. 


iia 


KLKCTRICAL    WOULD    and    ENGINKRR. 


V..1     \1  11,  Nu   3. 


1  vctitiirc  (>i  |)rii|ilirsy,  and  Ihal,  too,  willi  confidence,  lliat  as  »oum 
a«  yon  can  lie  prt-v ailed  n|>oii  to  slndy  onr  side— say  five  or  ten  years 
from  now — your  lulitor.tlnps  or  your  successors  will  be  "on  the 
fence"  .in  this  <|uestion,  as  ninny  formerly  metric  pnjiers  are  now  ; 
and  that  in  ten  or  liftcen  years  you  will  he  on  our  side  cif  it — in 
other  words,  that  you  are  only  five  or  ten  years  lielmid  the  times 
in  this  mutter.  Meanwhile,  all  we  ask  is  fair  play,  and  may  the 
best  system  win.  Live  and  let  live.  Use  the  metric  system  all  you 
want,  and  let  others  use  theirs.  Let  the  govermuent  alone — it  is  no 
"dojt"   to   try    iiiistriims   on.   as    proposed   by   Mr.    Soniliard,   <<{    the 


Coinage  Committee.  Kcmember,  Congress  has  no  power  to  enfofce 
any  system  on  the  country  particularly  an  unwilling  country.  And 
finally,  tlo  not,  while  disavowiiiK  attempts  at  compulsion  on  the  one 
hand,  foster  or  proyiote  compulsory  lawn  un  tlic  other.  The  discus- 
sion of  the  past  six  nioiitlis  has  had  at  leai>t  this  kooiI  and  profound 
elTcct,  that  it  has  wrung  from  nietricisis  of  all  colors  and  degrees 
.1  nnnnimotis  disavowal  of  comptdsory  laws.  This  done,  Mr.  Suntli 
ard  and  his  committee  find  themselves  suddenly  high  and  'Iry,  ahan 
iloned  by  their  hackers,  and  the  wll(dc  agitation  <'.xplo(les  in  a  farce. 
.MoNTKKAi..  Canada.  (Jwiwjk  W.  Giixkh. 


DvNA.NM)s,  Motors  and  TRANSFORMtRS. 

X  on -Sync  hi  Olio  us  AUcinating-Cun't'nt  Generators. — Fei-umann. — 
An  abstract  of  a  paper  read  before  the  Cologne  Electrical  Society. 
After  discussing  the  action  of  such  generators  in  practice,  he  states 
that  they  afford  a  possibility  of  running  alternators  in  parallel  and 
as  boosters.  When  the  lieyland  collector  is  suitably  furni>hed  with 
the  main  current,  besides  the  shunt  excitation,  the  non-synchronous 
dynamos  cannot  only  be  compensated,  i.  e.,  made  self-exciting,  but  can 
also  be  compounded  to  a  quite  constant  potential,  which  even  in- 
creases with  tlie  load.  Such  compound  generators,  as  constructed 
by  Brown,  Schuckert,  l.ahineycr,  Siemens  &  Halskc  and  the  A.  E.  G., 
have  less  slip  the  greater  the  compounding  is.  They  can,  therefore, 
be  employed  in  central  stations  in  place  of  the  synchronous  machine 
necessary  for  maintaining  the  frequency.  The  running  of  such  .h 
central  station  would  be  comparatively  simple,  especially  if  the  larger 
motors  connected  to  it  were  also  fitted  with  the  compensating  device 
■so  that  they  would  not  take  any  more  wattless  current  from  the 
mains.  The  author  states  that  it  would  seem  as  if  this  new  type  of 
generator  would  become  of  considerable  importance  in  practice  in  the 
near  future. — Elck.  Rundschau.  June  i. 

li  REFERENCES. 

The  Electric  Motor  as  Traction  Motor. — Niethammer. — An  ar- 
ticle the  first  part  of  which  contains  a  condensed  enumeration  of  the 
ditTerent  kinds  of  motors  used  on  surface  lines,  elevated  railroads, 
suburban  roads,  mountain  railroads  and  large  railroads,  with  their 
uses  and  advantages.  In  the  second  part  the  author  gives  his  reasons 
for  preferring  direct-current  motors  to  triphase  alternating-current 
motors  and  quotes  other  continental  and  American  engineers  in 
support  of  his  views.— ZiVf.  f.  Elek.,  June  13,  21. 

Care  of  Induction  Motors. — Weeks.— An  article  on  the  inspection 
and  care  of  induction  motors  in  a  large  factory.— Lonrf.  El'ty,  June  12. 

Lights  and  Lighting. 

reference. 

Alternative  Connection  of  Triplex  Arc  Lamps  in  Three-Wire 
Circuits. — MiRAM. — The  author  gives  a  scheme  for  the  connection 
of  5  lamps  in  a  three-wire,  2  x  iio-volt  circuit,  so  that  one  group  of 
two,  2  groups  of  two,  and  the  fifth  one  may  be  connected  and  dis- 
connected at  will. — Elek.  Ans.,  May  28 

Power. 

Proposed  Traitsinissiou  for  Pou'er  Purposes. — HiCKS. — A  long 
illustrated  article  on  a  proposition  for  the  generation  of  power  from 
the  waterfalls  of  the  Sierras  flanking  the  San  Joaquin  Valley,  Cal., 
and  its  utilization,  through  electric  transmission,  for  pumping  the 
irrigating  water  supply  in  the  valley.  Three  pipe  lines  are  designed 
to  be  30  in.  in  diameter,  of  steel  plates  riveted  in  place,  with  full  load 
velocities  of  7  ft.  per  second  and  an  effective  head  of  660  ft.,  requiring 
a  flow  of  100  cub.  ft.  per  second  to  generate  the  rated  output  of  the 
dynamos.  The  generators  proposed,  three  in  number,  are  of  the 
three-phase,  60-cycle,  alternating-current,  revolving  field  type,  with  a 
normal  capacity  of  1.350  k\v,  or  1,800  hp,  at  2.200  volts,  at  a  speed 
of  200  r.p.m.,  and  are  on  the  shaft  with  the  water  wheel.  The  current 
is  transformed  up  to  30,000  volts  and  transmitted  to  transformer 
stations.  A  detailed  estimate  of  the  cost  is  given.  The  author  esti- 
mates that  the  annual  amount  of  water  available  from  the  new  supply 


would  be  300,000  acre-It.,  which  u  lU  then  be  available  for  cultivation. 
— Jour,  of  Elec.  I'oiuer  and  Gas,  June. 

Electric  Cranes. — Head. — An  abstract  of  a  paper  read  before  the 
recent  London  meeting  of  the  Institution  of  Civil  Engineers,  dealing 
with  the  speeds  of  overhead  and  other  cranes  as  a  factor  in  economic 
handling  of  material  in  working.  The  author  deals  almost  exclu- 
sively with  electric  cranes,  and  states  that  electricity  is  rapidly  dis- 
placing all  other  forms  of  power  transmission  for  cranes.  Its  ad- 
vantages over  hydraulic  power  are  its  greater  economy,  ease  of  trans- 
mission, flexibility  and  less  liability  to  trouble  from  changes  of  tem- 
perature. The  advantages  of  greater  simplicity  and  precision  pos- 
sessed by  hydraulic  power,  arc  being  rapidly  neutralized  by  improved 
electrical  appliances  and  methods  of  mainifacture.  The  most  suitable 
form  of  energy  is  stated  by  the  author  to  be  direct  current  at  220 
to  500  volts,  this  being  superior  to  alternating  current  on  account  of 
the  greater  starting  torque  and  acceleration.  The  operations  of  a 
crane  involve  a  rapid  succession  of  starlings  and  stoppings ;  contin- 
uous running  occupies  an  unimportant  fraction  of  the  time  and  loads- 
are  very  variable.  Series-wound  motors,  which  automatically  run 
faster  with  light  loads,  should  be  used,  if  they  are  coupled  perma- 
nently to  the  gearing.  They  should  withstand  100  per  cent,  over- 
loading for  short  periods  and  much  higher  overloads  momentarily, 
without  damage,  which  conditions  are  fulfilled  by  motors  of  the  or- 
dinary tramway  type.  Where  motors  run  continuously  with  clutch 
connections  to  the  gearing,  they  should  be  shunt-wound.  The  author 
then  considers  in  detail  the  best  working  conditions  and  electrical 
equipment  for  fixed  jib  cranes,  fixed  rotary  cranes,  overhead  travel- 
mg  cranes,  gantry  and  cantilever  cranes  and  locomotive  cranes.  A 
table  of  speeds  for  electric  overload  traveling  cranes  of  various 
capacities  is  given,  for  hoisting,  cross-traversing  and  longitudinal 
traversing. — Lond.  Engineering,  June  ig,  and  Lond.  Elec,  June  19. 

.Motor-Driven  Turret  Lathe. — An  illustrated  description.  The 
motor  is  mounted  at  the  rear  of  the  bed  and  not  on  an  extension 
formed  on  the  cabinet  or  box  leg,  the  motor  shaft  and  spindle  being 
connected  through  spur  gearing.  The  motor  is  of  the  variable-speed 
type,  with  a  moderate  range  of  speeds  varying  from  1,150  to  1,850 
r.p.m.  A  large  proportion  of  the  speed  changes  are  obtained  through 
the  gearing  in  the  head. — Am.  Mach.,  July  2. 

Plate-Straightening  Rolls. — .\n  article,  illustrated  with  drawings 
in  the  text  and  on  a  plate,  describing  a  new  heavy  machine  for 
straightening  hot  plates  1.6  in.  thick,  cold  plates  i  in.  thick  and  13 
ft.  7J/2  in.  wide.  Power  is  furnished  to  the  machine  by  an  electric 
motor  of  85  hp.  The  bottom  rolls  are  driven  by  a  separate  reversible 
motor  of  30  hp.  The  vertical  adjustment  of  the  top  rolls  is  effected 
by  means  of  a  screw,  driven  by  a  25-hp  motor. — Lond.  Engineering, 
Jime  19. 

Electric  Drills  in  Mines. — .-K  long  editorial  discussing  the  principles 
of  the  con'^truction  of  and  the  objections  against,  electric  drills.  It 
is  stated  that  there  is  the  expression  of  an  earnest  hope  among  mining 
engineers,  that  the  electric  drill  may  become  a  practical  success  in 
mining,  and  that  there  are  reasons  for  believing  that  it  will  be  ful- 
filled. There  is  also  a  communication  by  a  correspondent  on  this 
subject  in  the  same  issue  pointing  out  the  objections  to  the  use  of 
the  Siemens  &  Halske  drill  and  hoping  that  the  electric  drill  will  be 
perfected,  as  its  field  of  usefulness  is  manifest. — Eng.  &  Min'g  four., 
June  27. 
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Traction. 

Traction  by  Accuinulalors.— An  article  on  traction  by  means  of 
accumulators  on  the  Meridional  Railways  of  Italy.  The  cars  have 
seating  capacity  for  64  passengers,  and  the  body  is  mounted  on  two 
four-wheel  bogies,  one  axle  of  each  bogie  being  driven  through  spur 
gearing  by  a  so-hp  electric  motor.  The  two  motors  of  each  car  are 
in  series  and  the  gearing  is  in  the  ratio  of  l  to  6.  The  battery  is 
carried  under  the  car;  it  weighs  about  3  metric  tons  and  comprises 
266  cells,  arranged  in  three  groups  of  four  boxes,  or  12  boxes  in 
all.  The  12  boxes  can  be  withdrawn  by  two  men  in  10  minutes;  they 
are  only  entirely  withdrawn  when  it  is  necessary  to  renew  the  plates ; 
for  recharging  and  inspection  they  are  only  partially  withdrawn. 
Each  charge  of  the  batteries  corresponds  to  4,410  km-tons  (car  weight 
complete,  52'/^  tons;  distance  on  one  charge,  84  km),  and  requires  on 
the  average  104  kw-hours.  The  consumption  of  energy  at  the  power 
station  is  23.6  watt-hours  per  ton-km.  The  energy  efficiency  of  the 
battery  on  the  Bologna-Modena  line  has  been  found  to  be  57  per 
cent. ;  the  normal  speed  is  28  miles  per  hour  and  the  maximum  33^4 
miles.  With  regard  to  the  life  of  the  battery,  it  has  been  found  that 
the  positive  plates  last  for  an  average  of  6,875  miles,  and  the  nega- 
tives for  double  that  distance.  The  cost  of  plates  works  out  at  24  cm 
per  km,  or  .00456  cm  per  ton  km.  The  inspection,  electrolyte  and 
repairs  cost  during  the  first  year  12  cm  per  km,  or  .00228  per  ton-km. 
— Lond.  Elec.  Rev.,  June  12. 

Notes  on  Sub-Station  Practice. — An  article  in  which  the  writer 
points  out  factors  which  must  be  considered  in  the  construction 
and  location  of  sub-stations,  which  must  be  an  accompaniment  of 
all  roads  where  alternating-current  distribution  is  employed  until 
alternating-current  motors  are  developed.  The  first  point  is  central 
position  with  reference  to  the  load  distribution.  This  should  not 
be  based  simply  on  the  existing  load,  but  the  engineer  should  con- 
sider the  distribution  which  will  be  required  in  the  future,  the  possi- 
bility of  double-tracking,  etc.  A  careful  calculation  should  then 
be  made  of  first  cost  and  operating  economy  for  the  different  pro- 
posed locations,  for  several  schedules  likely  to  be  adopted.  The 
various  considerations  underlying  the  selection  of  the  location,  both 
for  technical  and  administrative  reasons  are  discussed.  Concerning 
the  design  and  construction,  it  is  claimed  that  the  station  should  be  of 
brick,  and  fire-proof  as  far  as  skill  can  make  it.  Complications  in 
wiring  should  be  avoided,  as  also  all  possibility  of  moisture  where 
the  high-potential  wires  are  carried  down  into  the  station.  The  in- 
sulators should  be  the  same  on  the  line  and  within  the  sub-station, 
and  all  low-tension  wires  should  be  kept  away  from  high-tension 
wires.  The  high-tension  wires  should  be  run  in  plain  sight,  if 
possible,  and  the  low-tension  wires  under  the  floor.  It  is  usually 
possible  to  arrange  the  high-tension  wiring  so  that  a  person  standing 
in  one  place  in  the  sub-station  can  see  the  wiring  and  machinery 
without  leaving  his  position.  If  storage  batteries  are  used,  care 
must  be  taken  that  the  acid  fumes  do  not  reach  the  electrical  ma- 
chinery. Arrangements  should  be  made  for  making  it  possible  to 
cut  the  sub-station  out  of  circuit  in  case  of  an  interruption  of  the 
supply.  The  sub-station  should  have  a  telephone  in  a  sound-proof 
box,  located  so  that  the  operator  can  see  the  switchboard  instru- 
ments while  using  the  telephone. — St.  R'y  Jour..  July  4. 

Berlin-Zossen  Railway  Tests. — An  editorial  referring  to  some  re- 
cently published  results  of  tests  on  this  railway.  Figures  given  in  a 
Belgian  paper  confirm  the  opinions  and  results  which  have  already 
been  published.  The  method  of  taking  current,  even  at  100  miles 
per  hour  and  at  13,500  volts,  presented  no  trouble,  so  that  current 
collection  need  not  be  considered  among  the  material  difficulties  of 
working  at  very  high  speeds  with  high  voltage.  It  is  also  to  be 
noticed  that  the  cars  ran  much  smoother  at  about  130  km  an  hour 
than  they  did  at  100  km  an  hour,  showing  that  there  is  a  marked 
steadying  effect  at  high  speeds  that  materially  lessens  the  tractive 
resistance.  The  comment  is  made  that  the  acceleration  was  very  low 
and  the  tests  would  also  indicate  that  the  traffic  problem  will  be  a 
serious  one  at  high  speeds.  The  power  required  was  satisfactorily 
low,  showing  that  there  is  no  difficulty  in  this  particular.  In  other 
words,  this  latest  report  tends  to  confirm  the  opinion,  justified  by 
the  earlier  ones,  that  the  electrical  difficulties  have  been  overcome, 
and  that  the  only  difficulties  now  in  the  direction  of  high  speed  are 
from  a  mechanical  standpoint. — St.  R'y  Jour.,  June  13. 

Electric  Raihuay  for  Freight  and  Passengers. — A  long  illustrated 
article  describing  the  Lackawanna  &  Wyoming  Valley  Railway, 
which  is  noteworthy  on  account  of  the  terminal  facilities  provided, 
the  heavy  track  construction  and  other  provisions  in  the  equipment 


for  high-speed  and  heavy  traffic.  The  main  line  will  connect  Scran- 
ton  with  Wilkesbarre,  and  an  extension  will  be  built  to  Carbondale, 
passing  through  the  most  prosperous  section  of  the  anthracite  dis- 
trict in  Pennsylvania.  The  entire  line  when  completed  will  be  about 
37  miles  long.  A  general  description  of  the  engineering  features  of 
the  road  is  accompanied  by  a  number  of  illustrations. — St.  R'y  Jour., 
June  13. 

Improvements  on  the  Cleveland  &  Southwestern  Interurban  Sys- 
tem.— An  illustrated  article  describing  a  railway  property  which  is 
interesting,  especially  as  an  example  of  a  system  built  up  piecemeal 
to  answer  the  demands  made  by  thriving  towns  in  the  neighborhood 
of  Cleveland  for  better  communication  with  that  city.  Only  one  line 
enters  Cleveland,  but  beyond  the  city  it  spreads  out  like  a  huge  fan, 
touching  all  the  towns  in  a  southerly  and  westerly  direction  within 
a  radius  of  50  miles.  At  present  there  are  7  divisions  or  branches  of 
this  road,  and  extensions  now  building  will  make  it  one  of  the  most 
extensive  systems  of  interurban  electric  railways  in  the  country. 
The  roadbed  and  overhead  work  are  of  standard  construction,  and 
the  rolling  stock  is  all  built  especially  for  interurban  service.  The 
main  power  station  is  located  at  Elyria,  and  when  this  installation 
is  completed  will  include  two  i,ooo-hp  Westinghouse  turbines,  di- 
rectly connected  to  alternating-current  generators.  Additional  units 
will  be  installed.  Several  sub-stations  have  been  established,  and 
others  are  now  being  equipped,  the  initial  installation  of  each  con- 
sisting of  a  300-kw  rotary-converter  and  three  200-kw  static  trans- 
formers, together  with  high-tension  and  low-tension  switchboards, 
static  interrupters  and  the  usual  equipment  for  this  class  of  work. 
Pending  the  completion  of  the  main  power  plant,  current  is  furnished 
temporarily  by  300-kw  inverted  rotary  converters,  which  have  been 
installed  at  the  Elyria  power  house.  Another  interesting  feature  of 
the  equipment  is  a  combination  freight  car  and  snow  plow.  This 
car  is  designed  so  that  the  plows  may  be  readily  removed  and  the 
car  can  then  be  used  as  an  ordinary  freight  car.  A  portable  pneu- 
matic jib-crane  mounted  on  a  single  truck  is  used  for  general  hoist- 
ing and  handling  trucks,  wheels  and  other  heavy  material  in  the 
yards  and  repair  shops.  A  comprehensive  system  of  train  inspection 
has  been  developed  in  connection  with  this  property  and  the  move- 
ment of  cars  on  all  of  the  7  divisions  is  controlled  by  the  dispatcher 
from  the  central  office. — St.  R'y  Jour.,  June  27. 

Street  Raihvay  Power  Plant. — Jacksox. — An  illustrated  article 
describing  the  Boston  &  Worcester  Street  Railway  power  plant. 
The  electrical  installation  consists  of  one  500-kw  and  one  i,ooo-kw 
generator,  two  rotary  transformers  of  250  kw,  500  r.p.m.,  6  poles, 
alternating-current  voltage  360,  direct-current  voltage  600,  at  417 
normal  amp.;  6  transformers  of  100  kw,  three  for  each  rotary  con- 
nected in  delta,  reactive  coils  are  inserted  in  the  secondary  for  com- 
pounding. There  are  two  35-kw,  six-pole  exciters  and  one  4-pole, 
50-kw  exciter,  all  running  at  125  volts. — The  Engineer,  July  I. 

Motor  Repairs  in  Car  Shops. — An  editorial  on  the  advantages  and 
disadvantages  of  making  repairs  in  the  pits  of  car  houses.  It  was 
formerly  considered  essential  that  a  car  house  should  have  pits  so 
that  the  workmen  could  examine  the  motors  and  other  parts  from 
below.  It  is  thought  by  some,  however,  that  good  work  cannot  be 
carried  on  in  a  pit  and  two  companies,  in  Milwaukee  and  St.  Louis, 
have  recently  built  car  houses  in  which  there  are  no  pits.  Here  the 
motors  and  trucks  are  run  out  from  under  the  cars  and  examined 
from  above.  In  Milwaukee  a  special  motor  has  been  designed  so 
that  it  can  be  inspected  from  above. — St.  R'y  Jour.,  July  4. 

REFERENCES. 

Transportation  Facilities  at  the  Soo. — An  article  describing  the 
system  of  the  International  Transit  Company  and  the  Trans-St. 
Marys  Traction  Company,  both  of  which  are  controlled  by  the  Con- 
solidated Lake  Superior  Company.  The  construction  of  the  road, 
the  equipment  and  rolling  stock  is  discussed.— 5"^  R'y  Jour.,  July  4. 

Accumulators  for  Traction  Purposes. — v.  Winkler. — A  theoretical 
article,  in  the  first  part  of  which  the  author  proposes  to  answer  the 
question  to  what  extent  the  rate  of  discharge  may  be  increased  for 
the  single  plate,  in  order  to  obtain  on  the  one  hand  the  largest  pos- 
sible effect  per  discharge  (light  battery),  and  on  the  other  hand  the 
greatest  total  effect,  which  the  battery  can  give  during  the  total  time 
it  is  in  use.  The  question  is  treated  with  the  help  of  diagrams.  He 
then  takes  up  the  discussion  of  the  most  favorable  number  of  plates 
for  a  cell  and  the  arrangement  of  the  whole  battery,  concluding  with 
some  observations  on  the  motors  for  traction  purposes. — Zeit.  f.  Elek., 
May  31,  June  7. 
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ELliCTHO-l'HYSICS   ANO   MA(;NeTISM. 

St^ionUary  Kattwlion  from  Gases  Subjtct  to  X-Rays. — Bakkla. — 
I'lic  iititluir  dcHcrilicii  in  ilrtiiil  tlic  apparatus  uhciI  and  the  rxpcri- 
iDciits  cotuliictcci  for  (he  iiiV(<sli({atii)ns  ol  tlic  above  subject,  lie 
arrivcii  at  the  following  conclusions:  i.  All  guses  subject  to  X-rays 
are  a  source  of  secondary  radiation.  2.  The  absorbability  of  the 
secondary  radiation  is  (.within  the  limits  of  po.ssible  error,  which 
was  about  10  per  cent.)  the  same  as  that  of  the  primary  radiation 
producing  it.  j.  I'"or  a  given  primary  radiation  the  intensity  of 
secondary  radiation  is  proportional  to  the  density  of  the  gas  from 
which  it  proceeds— the  temperature  and  the  pressure  being  practically 
constant.  4.  The  secondary  railiatioii  is  not  due  to  the  rccomhiiiatioii 
of  the  ions.  As  the  primary  and  secondary  radiations  difler  appre- 
ciably in  intensity  only,  the  author  thinks  that  we  may  reasonably 
conclude  that  the  radiation  proceeding  from  gases  subject  to  X-rays, 
is  due  to  scattering  of  the  primary  radiation.  As  this  scattering  is 
proportional  to  the  mass  of  the  atom,  it  may  be  concluded  that  the 
number  of  scattering  particles  is  proportional  to  the  atomic  weight. 
This  would  then  give  further  support  to  the  theory  that  the  atoms 
of  ditTcront  substances  arc  difTcreiit  systems  of  similar  corpuscles,  the 
number  of  which  in  an  atom  is  proportional  to  its  atomic  weight. — 
Phil.  Mag.,  June. 

Electrical  Conductivity  of  Atmospheric  Air. — McLennan  and  Bur- 
ton.— The  air,  whose  conductivity  was  to  be  measured,  was  confined 
in  a  cylinder  125  cm  long  and  25  cm  diameter,  composed  of  sheet 
iron  coated  with  zinc.  Measurements  on  the  conductivity  were 
made  at  intervals  of  a  few  minutes  at  first,  and  it  was  invariably 
found  that  a  rapid  decrease  in  the  ionization  took  place,  until  a  mini- 
mum value  was  reached.  The  conductivity  then  slowly  increased  and 
approached  a  limiting  value  in  the  course  of  two  or  three  days.  The 
authors  also  conducted  a  series  of  tests  in  which  they  confined  the 
air  under  high  pressures  in  a  heavy  rolled  iron  cylinder  coated 
with  zinc.  They  found  in  this  case  again  the  rapid  decrease  to  a 
minimum  followed  by  a  gradual  rise  towards  a  limiting  value.  They 
explain  these  observed  facts  by  the  supposition  that  a  radioactive 
emanation,  probably  having  its  origin  in  the  earth's  surface,  was  in- 
troduced into  the  cylinder  with  the  air,  the  decay  of  this  emanation 
being  the  cause  of  the  decrease  in  the  conductivity,  and  that  the 
subsequent  rise  in  conductivity  is  due  to  a  radioactive  emanation 
given  off  by  the  walls  of  the  containing  vessel.  On  this  view  the 
limiting  value  to  which  the  conductivity  curves  tend,  would  repre- 
sent a  condition  of  equilibrium,  where  the  rate  of  decay  of  the 
emanation  was  equal  to  the  rate  at  which  it  was  produced.  To  ascer- 
tain whether  the  conductivity  of  the  enclosed  air  was  afYected  by  a 
change  in  the  metal  composing  the  walls  of  the  receiver,  linings  of 
tin  and  lead  were  used.  The  curves  for  these  metals  were  found  to 
have  the  sSme  characteristics ;  in  each  there  is  a  rapid  drop  to  a 
minimum  and  a  gradual  rise  towards  an  ultimate  limiting  value.  A 
considerable  difference,  however,  was  found  in  the  minimum  con- 
ductivities of  the  various  metals  and  the  final  limiting  values  also 
varied.  The  authors  state  that,  while  these  effects  may  be  explained 
by  supposing  the  ionization  of  the  air  to  be  caused  by  a  radioactive 
emanation  sent  off  from  the  metals,  they  have  found  that  part  of  the 
conductivity  cannot  be  accounted  for  in  this  way,  but  must  be  attrib- 
uted to  an  active  agent  external  to  the  receiver.  The  heavy  cylinder 
mentioned  above  was  filled  with  air  to  a  pressure  of  about  400  cm  of 
mercury  and  allowed  to  stand  until  its  conductivity  had  become 
steady.  It  was  then  placed  in  an  insulated  galvanized  tank,  which 
was  gradually  filled  with  water.  The  initial  conductivity  before 
the  water  was  admitted  was  21. 1.  As  the  water  rose  in  the  tank,  the 
conductivity  decreased  and  fell  to  13.3  when  the  tank  had  been  filled. 
The  values  for  the  conductivity  show  that  the  loss  was  almost  directly 
proportional  to  the  rise  of  the  water  and  the  total  fall  in  conductivity 
was  about  37  per  cent.  The  authors  conclude  from  these  results  that 
the  ordinary  air  of  a  room  is  traversed  by  an  exceedingly  penetrating 
radiation,  such  as  that  which  Rutherford  has  shown  to  be  emitted  by 
thorium,  radium  and  the  e.xcited  radioactivity  produced  by  thorium 
and  radium. — Phil.  Mag.,  June. 

The  Wiedemann  Effect  in  Ferromagnetic  Substances. — Honda  and 
Shimizu. — The  authors  conducted  tests  on  nickel  steel  wires  and 
ferromagnetic  bars.  The  experiments  were  conducted  in  the  fol- 
lowing manner :  I.  The  circularly  magnetizing  current  was  kept 
constant,  and  the  amount  of  twist  due  to  varying  the  longitudinally 
magnetizing  current  was  measured.  2.  The  wire  was  then  stretched 
by  different  loads  and  the  above  processes  repeated.     3.  The  longi- 


tudinally muKiicti/ing  current  was  kept  conitant  and  the  amount  of 
twi.st  line  to  varyiiiK  the  circularly  iiiagneti/.iug  current,  was  meas- 
ured. Ileforc  each  expi-rinient  the  wire  was  caielully  dciiiagiieti/ed 
by  the  passage  of  an  alternating  current  of  gradually  diminisfhing  in- 
tensity, which  was  found  absolutely  necessary  to  secure  correct  re- 
sults. The  results  show  that  in  nickel  steel  the  amount  of  twist 
tir.st  increases  until  it  reaches  a  niaxinium,  after  which  it  gradually 
diminishes.  Hut  the  reversal  of  the  twist  is  never  observed,  though 
the  field  exceeds  1,200  C.  G.  S.  units.  The  tension  always  diminishes 
the  amount  of  twist;  the  diminution  is  large  in  weak  fields,  and  be- 
comes gradually  less  as  the  field  is  increased.  The  diminution  is 
ajiproxiniately  proportional  to  the  applied  tension.  Hy  varying  the 
circular  field  it  was  found  that  under  a  constant  longitudinal  field 
the  angle  of  twist  at  first  increases  at  a  constant,  but  later  at  a  grad- 
ually diminishing  rate.  As  the  longitudinal  field  is  increased,  the 
curves  approximate  to  right  lines,  according  with  Kirchhoff's  theory. 
For  iron  bars  the  authors  found  that  the  general  course  of  the  curves 
is  similar  to  that  observed  in  a  wire  of  the  same  metal.  The  direction 
of  twist  is  opposite  to  that  of  nickel  in  weak  fields  and  in  strong 
fields  the  direction  does  not  reverse.  The  direction  of  twist  is  the 
same  in  cobalt  as  in  nickel,  cast  cobalt  giving  different  results  from 
annealed  cobalt. — I'hil.  Mag.,  June. 

Conductivity  and  Dielectric  Constant. — Evershei.m. — A  preliminary 
article,  with  diagrammatic  curves  on  some  results  obtained  by  the 
author  in  the  investigation  of  the  conductivity  and  the  dielectric  con- 
slant  of  .'solutions  and  solvent  in  the  critical  state.  Experiments  were 
conducted  with  ammonia,  copper  nitrate  solution,  sulphurous  acid 
solution  and  carefully  purified  ethyl  ether.  The  apparatus  and  details 
are  promised  in  a  later  article.  The  following  conclusions  are  drawn 
by  the  author:  i.  The  resistance  of  solutions  and  solvent  grows  con- 
tinuously from  a  certain  temperature,  situated  below  the  critical  tem- 
perature and  seems  to  take  a  constant  value  above  that;  whether  this 
is  the  "absolute  gasifying  point"  of  Traube,  demands  a  further  in- 
vestigation. 2.  Also,  the  change  of  the  dielectric  constant  from  the 
fluid  to  the  gaseous  states  takes  place  without  jump.  3.  The  peculiar 
changes  at  the  critical  temperature,  which  have  been  observed  in  all 
substances  under  consideration,  give  rise  to  the  supposition  that  they 
may  be  of  a  general  nature  and  perhaps  stand  in  the  closest  connec- 
tion with  the  critical  state.  4.  The  critical  state  is  not  marked  by. 
equality  of  density  in  the  space  containing  the  gas  and  the  liquid, 
because  the  latter  depends  on  the  circumstances,  for,  as  was  proved 
in  this  and  other  investigations,  it  is  only  beyond  the  critical  point 
that  there  is  a  possibility  of  equal  density. — Phys.  Zeit.,  June. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — Pochin. — An  abstract  of  a  short  paper  read 
before  the  recent  meeting  of  the  Institution  of  Civil  Engineers  in 
London,  with  the  discussion.  The  paper  contains  a  condensed  state- 
ment of  the  methods  proposed  for  the  solution  of  the  priblem  of 
isolation.  The  syntonic  and  the  optical  methods  are  discussed.  At- 
tention is  called  to  the  possibilities  arising  from  the  use  of  two  or 
more  radiators  in  suitable  phase  relation,  to  reinforce  waves  in  a 
particular  direction,  or  from  a  corresponding  arrangement  in  the 
receiver,  the  creation  of  stationary  waves  or  nodal  areas  and  the 
employment  of  the  earth's  period. — Lond.  Elcc,  June  19. 

Electric  Waves. — Morton. — A  mathematical  article  on  the  connec- 
tion between  the  speed  of  propagation  and  attenuation  of  electric 
waves  along  parallel  wires.  The  author  concludes  that  in  systems 
which  cause  a  given  amount  of  retardation  in  the  speed  of  the  waves, 
the  attenuation  constant  is  proportional  to  the  frequency ;  or,  there 
is  a  constant  logarithmic  decrement  in  running  a  distance  equal  to  the 
wave-length  in  free  space,  of  oscillations  of  the  same  frequency. 
\Vlien  the  dissipation  of  energy  in  the  wires  is  small  the  logarithmic 
decrement,  on  running  the  fraction  J/2  ""  of  a  wave  length,  is  equal 
to  the  fractional  decrease  of  the  speed  of  propagation.  When  the 
attenuation  is  rapid,  it  approaches  the  value  2  "^  divided  by  the  actual 
wave  length  along  the  wire. — Phil.  Mag.,  June. 

In  the  Transmission  of  Photographs  by  Telegraphy. — Korn. — A 
note  before  the  French  Academy  of  Sciences,  wherein  the  author 
gives  a  new  method,  based  on  the  change  in  conductivity  of  selenium. 
The  photographic  film  of  the  receiver  turns  before  a  small  window- 
in  a  blackened  vacuum  tube.  Luminous  radiations  can  be  produced 
in  the  interior  of  this  tube,  which  will  produce,  after  having  passed 
the  window,  photographic  impressions  on  the  sensitive  film.  The 
latter  moves  s>-nchronously  with  the  film  carrier  of  the  transmitter 
(a  film  with  the  photograph  to  be  reproduced  on  it,  rolled  around  a 
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glass  cylinder),  which  is  traversed  by  a  very  small  bundle  of  light 
rays  and  passes,  line  for  line,  before  a  selenium  cell  arranged  in  the 
interior  of  the  cylinder.  According  to  the  different  shades  of  the 
photograph  the  selenium  receives  more  or  less  light  and  an  electric 
current  produced  by  a  constant  e.m.f,  passing  through  the  selenium 
and  the  telegraph  wire  to  the  receiver,  will  receive  corresponding 
variations  of  intensity  and  will  regulate  the  intensity  of  the  radia- 
tions of  the  receiving  tube  in  the  following  manner:  The  active 
electrode  of  the  tube  is  connected  with  a  point,  placed  at  a  small 
distance  from  one  extremity  of  the  needle  of  a  galvanometer  ar- 
ranged in  the  line  wire,  and  a  second  point,  situated  near  the  other 
extremity  of  the  needle  is  connected  to  one  of  the  poles  of  the 
secondary  of  a  Tesla  apparatus.  A  flow  of  sparks  jump  over  be- 
tween the  fixed  points  and  the  needle  and  the  intensity  of  this  flow 
is  the  greater,  the  nearer  the  extremities  of  the  needle  are  to  the 
points.  By  this  arrangement  it  is  possible  to  make  the  intensity  of 
the  radiations  in  the  receiving  tube  correspond  to  the  intensity  of  the 
light,  striking  the  seleniurfi  of  the  transmitter  and  thus  to  reproduce 
the  photograph  line  for  line. — Comt>tcs  Rendus;  abstracted  in 
L'Eclairage  Elec,  June  13. 

Automatic  Signaling. — Cudwortii. — An  illustrated  abstract  of  a 
paper  read  before  the  last  meeting  of  the  English  Institution  of  Civil 
Engineers,  with  the  discussion.  The  first  part  of  the  paper  is  mainly 
historical ;  the  author  then  proceeds  to  describe  the  systems  now 
being  installed  on  the  North  Eastern  Railway  and  the  London  and 
Southwestern  Railway.  The  latter  is  an  electro-pneumatic  system, 
differing,  however,  from  those  commonly  used  in  the  United  States 
in  that  air  at  a  pressure  of  10  to  20  pounds  per  square  inch  is  used, 
instead  of  80  to  90  pounds  per  square  inch.  One  power  station 
situated  near  the  center  will  serve  for  a  distance  of  23  miles.  Pneu- 
matic pressure  is  conveyed  tlience  in  pipes  the  whole  length  of  the 
installation,  with  branches  to  all  signals.  Each  signal  arm  is  worked 
by  means  of  a  rod  connected  with  a  piston  actuated  by  pneumatic 
pressure.  The  pressure  is  admitted  to  or  withdrawn  from  the  piston, 
by  means  of  a  pin-valve  actuated  by  an  electromagnet  in  circuit  with 
a  signal  battery,  which  again  is  under  the  control  of  the  track 
battery  circuit.  The  system  being  installed  on  the  North  Eastern 
Railway  is  the  Hall  system.  Its  general  lines  are  similar  to  those 
of  the  London  and  South  Western  system  as  far  as  the  track  and 
signal  batteries  are  concerned.  Special  appliances  have  to  be  added 
to  effect  the  pulling  off  of  the  signals.  The  source  of  power  is 
liquified  carbonic  acid,  stored  at  a  pressure  of  800  pounds  per  square 
inch  in  two  remarkable  steel  cylinders  at  the  foot  of  each  signal 
post.  Each  cylinder  will  suffice  for  6,000  to  7,000  operations  of  the 
signal,  the  working  pressure  being  about  50  pounds. — Lond.  Elec. 
June  19. 

REFERENCES. 

The  Real  Inventor  of  the  Mercury  Coherer. — Gu.\rini. — A  note 
in  which  the  author  shows  that  Prof.  Tommasina,  of  Genoa,  was  the 
first  discoverer  of  the  mercury  coherer,  which  was  used  by  Marconi 
for  his  first  transatlantic  experiments  in  December,  igoi. — Lond.  Elec, 
June  19. 

Iml>rovements  in  Different  Systems  of  Wireless  Telegraphy. — 
Prasch, — The  continuation  of  the  article  previously  noted  in  the 
Digest.  The  system  of  Anders  Bull  and  several  improved  receivers, 
are  described. — Dingler's  Polyt.  Jour.,  May  30,  June  6. 

Wireless  Telegraphy. — Dk  Se(;undo. — A  popular  discussion  of 
wireless  telegraphy  as  compared  with  submarine  cables,  the  author 
concluding  that  both  methods  have  their  own  particular  field. — Page's 
Magaz.,  London,  April. 

Miscellaneous. 

Some  Unsok'cd  Problems  in  Engineering. — Maw. — A  long  ab- 
stract of  the  "James  Forrest"  lecture  at  the  English  Institution  of 
Civil  Engineers.  The  author  dealt  with  the  economical  generation 
and  distribution  of  power.  Speaking  about  raising  the  efficiency  of 
the  steam  engine,  he  thinks  that  the  question  of  steam  jacketing 
and  especially  the  application  of  such  jackets  to  compound  or  mul- 
tiple expansion  engines  of  modern  types  and  of  large  powers,  using 
steam  at  high  pressures,  deserves,  a  much  more  thorough  and  sys- 
tematic investigation.  Another  question  is  the  extent  to  which  our 
most  advanced  steam  engine  practice  can,  especially  in  the  case  of 
large  pow-er  units,  be  improved  by  the  use  of  superheated  steam  and 
the  manner  in  which  such  improvement  can  best  be  realized.  Equally 
desirable  is  the  thorough  investigation  of  the  action  of  steam,  both 


saturated  and  unsaturated,  in  the  various  types  of  turbine  motors, 
in  view  of  its  great  and  rapidly  growing  practical  importance.  At- 
tention is  also  called  to  various  points  connected  with  internal  com- 
bustion engines,  which  also  deserve  investigation.  Reference  is  also 
made  to  the  new  rapid  tool  steels,  as  being  a  series  of  materials, 
which  promise  to  revolutionize  a  very  important  percentage  of  the 
machine  work,  and  to  necessitate  very  material  alterations  in  the  • 
proportions  of  the  machine  tools. — Lond.  Elec,  June  18. 

KKFERENCE. 

Italian  Machine  Works. — A  description  of  the  Franco  Tosi  Works, 
Legnano,  turning  out  engines  and  boilers.  In  the  general  machine 
shops  electric  driving  is  in  use  throughout,  the  total  power  being 
nearly  500  kw. — Lend.  Elec.  June  19. 


New  Books. 


The  Utility  of  an  Academic  or  Classical  Education  for  Young 
Men  Who  Have  to  Earn  Their  Own  Living,  and  Who  Ex- 
pect to  Pursue  a  Commercial  Life.  An  Investigation.  By 
R.  T.  Crane.     Chicago,  1903.     no  pages. 

The  world  would  be  a  dreary  abode  if  all  men  held  the  same 
opinions,  and  decided  dissent  from  the  majority  even  though  abso- 
lutely at  variance  with  the  spirit  of  age,  is  apt  to  be  refreshing  to 
the  jaded  reader.  Doubtless  much  of  the  vogue  that  the  contro- 
versial writings  of  Ruskin  had  in  their  day  was  due  to  the  antipodal 
views  he  took  on  the  bearings  of  modern  civilization,  the  material 
influences  of  which  he  denounced  with  all  the  vehemence  of  a  rabid 
reformer  fighting  a  great  public  evil. 

These  reflections  rise  from  a  reading  of  this  little  volume,  which 
in  its  sentiments  is  almost  as  much  at  variance  with  the  spirit  of 
the  present  age  as  was  Ruskin's  ferocious  antipathy  to  railways 
and  other  material  developments  that  made  the  last  century  the 
golden  age  of  mechanics.  We  may  remark  at  once  that  so  far  as 
the  author  would  deny  systematic  intellectual  training  to  the  young 
American,  his  attitude  can  only  be  likened  to  that  of  some  southern- 
ers, who  would  narrow  the  life  of  the  negro  to  the  plantation  field 
behind  a  mule. 

The  book  contains  a  number  of  letters  from  educators  and  college 
graduates,  and  from  business  men  who,  like  the  author,  have  accum- 
ulated great  wealth.  The  replies  of  the  former  apparently  proved 
irritating  to  the  author,  for  he  exclaims,  "I  leave  it  to  the  public  to 
judge  whether  the  heads  of  these  institutions  have  the  proper  ap- 
preciation of  the  importance  of  making  accurate  statements  on  this 
subject."  College  men  apparently  did  not  take  very  seriously  the 
circular  letter  sent  to  them  by  the  author,  for  he  complains  that 
only  555  replies  w'ere  received  from  1,593  letters  sent  out.  From  the 
replies  received,  65  were  selected  as  "from  the  class  of  young  men 
whom  I  particularly  desired  to  reach,"  and  the  author  points  out  in 
apparent  amazement  that,  "it  is  evident  that  60  out  of  the  65  believe 
that  the  intellectual  advantages  coming  to  them  from  a  college  edu- 
cation are  m.ore  valuable  than  financial  success." 

Neither  do  the  replies  received  from  business,  men  seem  to  have 
been  very  satisfactory  to  the  author,  for  he  says,  "even  the  replies 
of  business  men,  as  shown  in  the  following  pages,  are  often  so  in- 
definite as  to  be  of  no  v.alue  for  our  purpose.  No  dependence  can 
be  placed  on  any  of  them  who  fail  to  make  their  practice  consistent 
w'ith  their  theories."  The  application  of  these  remarks  appears  to 
be  that  some  of  the  successful  business  men  without  early  education, 
while  not  stultifying  themselves  by  ackuowledging  the  advantages 
of  such  education,  yet  appear  to  have  no  personal  objection  to  the 
educated  employee.  Of  all  men,  however,  from  whom  to  obtain 
an  imbiased  opinion  on  the  causes  of  success  in  life,  the  most  hope- 
less subject  is  the  successful  man;  for  his  view  invariably  appears 
to  be  that  what  was  lacking  from  his  personal  career  is  not  to  be  a 
factor  of  success  for  anyone  entering  a  similar  career,  an  irre- 
fragible  proof  of  which  is  the  fact  of  his  own  success. 

Such  an  inquisition,  however,  must  necessarily  be  inconclusive 
when  the  testimony  adduced  is  that  of  men  whose  success  is  rooted 
in  the  conditions  of  a  past  age.  When  the  successful  business  men 
of  the  present  day  were  young  men.  higher  education  was  confined 
to  those  preparing  for  the  professions  and  to  the  idle  classes ;  and 
in  those  days  the  possession  of  a  classical  or  academic  education 
acted  as  a  bar  to  the  sympathy  of  employers  and  associates,  while 
the  methods  of  the  day  and  all  other  conditions  were  against  the 
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young  college  iiiuii  who  would  enter  the  coninicrciul  ur  industrial 
field.  At  the  present  day,  however,  to  a>k  us  to  revert  to  those 
times  is  like  asking  the  naval  architect  to  lay  aiiidc  his  scientific 
knowledge,  disiliarge  his  drafting  force  and  henceforth  proceed  to 
whittle  models  nut  o(  wooden  bli>iks.  To  tliiise  in  the  electrical  field 
who  have  witnessed  the  rise  to  dominance  of  the  college  iiiun  in 
that  field,  not  only  in  the  technical  but  in  the  commercial  and  man- 
ufacturing departments,  and  who  sec  his  present  control  of  every 
aveiuu'  lit  aihatict-nK-nl  (o  such  positions  of  pmfit  he  does  not  yet 
occupy,  the  hopelessness  of  the  au- 
thor's tilt  against  the  conditions 
of  to-day  is  as  obvious  as  would 
be  the  case  in  an  attempt  to  repro- 
duce the  material  conditions  of  a 
generation  ago. 

As  a  further  illustration  of  the 
author's  attitude,  wc  give  below 
his  remarks  on  the  value  of  tech- 
nical education,  and  particularly 
direct  attention  to  his  opinion  that 
the  mechanical  millcnium  has  been 
reached : 

"The  importance  of  technically 
educated  men  in  mechanical  lines 
ol  work,  aside  from  electricity, 
chemistry  and  mining,  has,  in  my 
opinion,  been  greatly  overesti- 
mated. Many  people  who  are  un- 
familiar with  manufacturing  seem 
to  feel  that  there  is  a  great  field 
for  such  men  in  this  kind  of  busi- 
ness, apparently  forgetting  that  al- 
most all  the  success  which  this 
country  has  gained  along  these 
lines  of  industry  was  achieved  be- 
fore technical  men  were  ever  heard 
of.  They  should  realize  that  prac- 
tically all  branches  of  manufac- 
turing business  have  been  brought 
to  such  a  wonderful  state  of  per- 
fection that  there  is  very  little 
chance  for  further  improvement  in 
them  even   by  practical   men   who 

possess  a  large  amount  of  experience,  combined  with  good  common 
sense.  This  being  the  case,  there  surely  is  no  opportunity  for  the 
technical  man,  who  is  notably  lacking  in  this  latter  qualification,  to 
accomplish  anything  new  in  the  mechanical  direction." 


thai  company.     Tiu-  aiitomaiic  signuling  switchboard,  etc.,  will  very 
likely  be  purchased  in  the  State*. 


S.   K.  C^   Induction    Motors. 


The  induction  moior  hy  reason  of  its  simplicity  of  construciion  and 
operation  and  its  high  clTiciency,  is  becoming  more  and  more  popular, 
not  only  as  .-m  ailjunct  in  great  lr:insmissiiiii  systems  where  allernat- 
ing  currents  are  necessarily  iiiiployed,  liui  also  for  local  distrihiilion 


FIG.    I.- 


Directory  of  Electrical  Societies,  Etc. 


Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

A.MERICAN  Street  Railway  Association.  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  v.,  September  2,  5  and  4,  1903. 

International  Association  of  Municipal  Electricians.  Sec- 
retary, Frank  P.  Foster,  Coming,  N.  Y.  Next  meeting  Atlantic 
City,  N.  J.,  September  2,  3  and  4,  1903. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary.  A.  P.  Eckert,  39  Cortlandt  Street. 
New  York.  Board  of  Directors  meets  every  second  Friday  of  each 
month. 

Underground  Telephone  System  for  Mexico  City. 


iNULcrioN    motor    with   .\k.\i.\iLi;e  or  secondary  removed, 

SHOWING    PRIM.ARY    W'INDING   AND  BEARINGS. 

of  power  in  factories,  mines  and  other  industrial  establishments,  where 
iu  many  instances  it  has  been  given  the  preference  over  the  direct- 
current  motor.  To  meet  the  wide  range  of  conditions  which  in- 
duction motors  encounter  in  actual  service,  the  Stanley  Electric  Man- 
ufacturing Company,  of  Pittsfield,  Mass.,  manufacture  three  distinct 
types,  which  are  separately  treated  below. 

The  motor  shown   in   Fig.   I   is  the  simplest  type.     The  armature 


An  extensive  underground  telephone  system  is  to  be  constructed 
in  the  City  of  Mexico.  The  Compania  Telefonica  Mexicana  (the 
Mexican  Telephone  Company),  which  concern  already  controls 
some  1,400  miles  of  telephone  lines  in  the  federal  district,  has  se- 
cured the  concession.  Samuel  Hernando  &  Co.,  of  Mexico  City, 
whose  New  York  house  is  Samuel  Hernandos  &  Cummings,  97 
Front  Street,  are  primarily  interested.  J.  Sitzenstatter,  the  com- 
pany's engineer,  is  now  on  his  way  from  England,  where  he  recently 
went  to  purchase  material,  etc  The  Samuel  firm  represent  the 
interests  of  the  British  concern,  W.  T.  Henley's  Telegraph  Works 
Company.     The  major  portion  of  the  material  will  be  furnished  by 


FIG.  2. — AR.MATURE  OF  "TYPE  a"  .MOTOR. 

or  secondary  is  of  the  "squirrel-cage"  type,  and  consists  of  straight 
copper  bars  laid  in  partly  closed  slots,  with  practically  no  insulation, 
and  short-circuited  by  means  of  heavy  end  rings,  as  shown  in  Fig.  2. 
Injury  to  the  armature  either  by  heating  or  by  mechanical  displace- 
ment of  the  parts  is  practically  impossible,  and  the  wear  on  the 
motor  is  reduced  to  that  which  takes  place  in  the  bearings.  Owing 
to  the  extreme  simplicity  of  armature  construction,  this  type  is  the 
most  desirable  where  the  conditions  admit  of  its  use :  namely,  where 
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t!ic  motor  is  nol  required  to  start  heavy  loads,  or  wlierc  a  large  start- 
ing current  will  not  injuriously  affect  the  potential  regulation  of  the 
system.  It  is  possible  to  start  the  motor  by  simply  closing  the  line 
switch,  and  this  method  is  used  with  motors  below  5  hp.  But  as  the 
first  rush  of  current,  when  so  starting,  amounts  to  several  times  the 
running  current,  it  is  advisable  to  use  with  the  larger  sizes  of  motors 
a  device  called  a  starting  compensator  to  reduce  the  voltage  impressed 
upon  the  motor,  and  thus  decrease  the  current  taken. 

The  starting  compensator  consists  of  a  single  coil  transformer 
in  each  phase  of  the  circuit,  with  taps  brought  out  at  various  points 
of  the  winding  in  order  that  a  number  of  potnitials  may  he  obtained. 
The    compensator    is    provided    with    a    double-throw    oil    switch,    by 
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FIG.    3. —  STARTl.NG   CO.\IPE.\'S.\TOK    lONNECTED   TO   THK    LINE    .\ND   TO   THE 

MOTOR. 

means  of  which,  after  starting,  the  coils  arc  cut  out  and  the  full 
voltage  of  the  line  applied  to  the  motor.  Fig.  3  shows  diagram- 
matically  the  construction  of  the  compensator  and  the  method  of 
connecting  it  to  the  line  and  to  the  motor. 

The  point  at  which  the  compensator  should  be  connected  will 
depend  upon  the  torque  which  the  motor  must  develop  on  starting. 
The  compensators  are  normally  connected  to  the  first  tap  in  the 
winding,  so  as  to  give  the  minimum  voltage  and  therefore  the  lowest 
current.  Should  the  torque  thus  developed  be  unequal  to  that  neces- 
sary, a  proper  adjustment  nf  the  connections  of  the  compensator  to 


FIG.   4. — VARI.\m,E-SPEED   INDUCTION    MOTOR. 

secure  a  higher  potential  can  readily  be  made.  In  the  second  type 
of  motor  the  starting  current  is  kept  low  by  introducing  starting 
resistance  within  the  secondary  circuit.  This  type  does  not  possess 
the  same  simplicity  of  construction  as  the  type  just  described,  owing 
to  the  fact  that  the  armature  has  a  polar  winding  and  a  device  for 
varying   the   armature   resistance   is    necessary,   but   it   has   this    ad- 


vantage—it will  start  a  given  load  with  a  current  materially  less  than 
that  taken  by  the  other  motor.  Therefore,  it  is  recommended  where 
the  motor  must  start  heavily  loaded  and  where  a  large  current,  such 
as  the  motor  with  short-circuited  armature  takes  when  starting  at 
full  load,  would  be  objectionable. 

The  starting  resistance  is  placed  within  the  armature  spider,  and 
leads  are  brought  out  from  several  points  of  the  resistance  to  a  set 
of  contacts  parallel  to  the  shaft.  A  lever  on  the  outside  of  the 
motor  operates  a  sliding  collar,  which  is  arranged  to  pass  over  the 
contacts,  so  that  the  resistance,  on  starting  the  motor,  can  be  short- 
circuited  step  by  step. 

In  the  third  type  of  motor  a  variation  in  speed  is  secured  by  vary- 
ing the  resistance  within  the  secondary  or  armature  circuits.  This 
resistance  is  located  external  to  the  armature  so  that  the  heat  is 
generated  at  a  distance  from  the  motor  and  the  resistance  may  be  left 
continually  in  circuit  if  desired.  The  armature  winding  is  similar 
to  that  of  the  motor  just  described.  The  leads  from  the  winding 
are  carried  through  a  hollow  shaft  to  the  collector  rings  by  means 
of  which  connection  is  made  with  a  suitable  controller  for  cutting  in 
and  out  the  external  resistance.  As  is  obvious,  the  controller  con- 
stitutes a  most  satisfactory  device  for  starting  the  motor. 

The  motors  can  develop  a  torque  of  at  least  200  per  cent,  of  their 
normal  full  load.  Therefore,  they  are  not  liable  to  injury  by  tem- 
porary heavy  overloads.  The  temperature  rise  of  a  motor  of  either 
of  the  three  types  on  a  continuous  run  at  full  load  will  not  exceed 
40°  C.  The  speed  of  the  two  first  mentioned  types  varies  but  slightly 
from  no  load  to  full  load,  the  variation  not  exceeding  2  per  cent,  in 
the  larger  motors,  and  5  or  6  per  cent,  in  the  smaller  sizes. 


Mexican  Power  Transmission  Systems. 


A  syndicate  composed  of  President  Coffin,  of  the  General  Electric 
Company  :  President  Hine,  formerly  of  the  Stanley  interests,  now 
head  of  the  Guanajuato  Light  &  Power  Company,  Limited ;  John 
Hays  Hammond,  the  mining  expert;  the  Bonbrights,  of  Denver, 
Colo.— in  short  the  same  group  of  Americans  that  is  interested  in  the 
Guanajuato  Light  &  Power  Company,  Limited,  is  to  construct  an- 
other important  power  transmission  system  in  the  Southern  Re- 
public. 

.^n  hydraulic  plant  capable  of  developing  10.000  hp,  is  to  be  built 
on  the  Rio  de  Valle  for  the  purpose  of  generating  energy  for  trans- 
mission to  the  El  Oro  mining  district,  one  of  the  most  important 
mineral  regions  in  Mexico.  The  current  will  be  conveyed  about  45 
miles.  The  volume  of  water  available  is  6,000  cu.  m  per  second. 
The  working  head  will  be  26g  m.  Construction  work  is  expected  to 
begin  in  the  early  fall. 

The  Guanajuato  Light  &  Power  Company's  plant  at  Zamora,  on 
the  Duero  River,  is  rapidly  nearing  completion.  It  is  anticipated 
that  power  will  be  conveyed  to  the  Guanajuato  mining  district,  103 
miles  distant,  by  October  i.  The  plant  is  to  be  operated  at  the 
outset  at  60,000  volts.  The  initial  equipment  will  have  a  capacity  of 
4.000  hp.  There  will  be  two  1,500-kw  General  Electric  generators, 
each  direct-connected  to  two  i,ooo-hp  Pelton  wheels.  The  contract 
for  the  piping  is  being  executed  by  Joseph  T.  Ryerson  &  Son.  of 
Chicago,  New  York  oflfices,  17  State  Street.  One  of  the  several 
features  of  the  system  will  be  the  use  of  galvanized  steel  towers  for 
the  transmission  line.  Twelve  of  these  poles  will  be  placed  to  each 
mile.  The  .\ermotor  Company,  of  Chicago,  was  awarded  the  con- 
tract. 


Tobacco  Factory  Equipment. 


The  Blackwell's  Durham  Tobacco  Company  has  recently  placed 
an  order  with  the  Westinghouse  Electric  &  Manufaturing  Company 
for  an  alternating-current  generator,  75-kw  capacity,  250  volts,  25 
cycles,  500  r.p.ni.,  this  being  the  third  generator  ordered  by  this  well- 
known  tobacco  company  for  its  factory  at  Durham,  N.  C.  About 
two  years  ago  the  initial  installation  was  made  of  a  150-kw,  2S-cycle, 
200-volt,  belted  type  alternator,  together  with  exciter  and  switch- 
board, and  also  about  150  hp  in  induction  motors  ranging  in  capacity 
from  3  to  20  hp.  These  motors  are  used  to  drive  the  various  ma- 
chinery used  in  the  manufacture  of  this  brand  of  smoking  tobacco. 
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such  as  re  ordrriiig  iiiucliitic!*,  Kcainilating  inacliit)Ch  uiid  aiitutnatic 
pickiiii;  iiiacliincs,  niso  clevittor  aiul  other  iiicidi'tital  iiiucliiiicry. 

The  uri|{iiial  electrical  iiislallatinii  ]iruvc(l  so  .successdil  tliat  last 
>'ear  the  tobacco  cuiii])any  dcciilcd  to  install  an  additionnl  gcncralur 
and  ordered  a  Wcstinghouac  75-kw,  3-phasc,  aao-voit,  3,000  altcrna- 
litiii,  belted  generator,  complete  with  switchboard.  This  was  ar- 
ranged to  run  in  parallel  with  the  previous  generator, 

The  factory  has  now  been  further  cnlnrgcd  and  it  was  found  neces- 
sary to  nicrcasc  the  output  of  the  combined  plant  which  led  to  the 
placing  of  tiiis  recent  order  for  75-kw  generator  and  new  switchboard 
arranged  for  the  control  of  all  three  generators,  and  also  the  nec- 
essary fi-fdor>. 


The  Martin  Rockinn  Cerate. 


Many  rocking  grates  have  so  many  objccuons  in  the  way  ol  heavy 
depreciation  by  melting  and  \var|)ing  of  the  bars,  that  there  are  a 
nmnbcr  of  engineers  who  will  have  nothing  to  do  with  them.  Some 
grates  arc  so  irregular  that  they  do  not  permit  a  hoe  or  slice  bar 
to  be  run  over  them,  while  others  have  fingers  which  interlock  or 
engage  with  each  other,  and  these  lingers  become  burned  off. 

The  Martin  grate  is  evidently  one  upon  which  much  thought  and 
ingenuity  has  been  expended  in  the  design  to  overcome  these  ob- 
jections. Fig.  I  shows  one  of  these  grate  bars  out  of  the  furnace. 
Fig.  2  shows  an  assembled  furnace  with  grate  bars.  They  extend 
lengthwise  of  the  furnace.     The  heavy  part   of  the  bar   is   so   far 
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FIG.    I. — VIEW    OF    A   GR.\TE  B.\R. 

below  the  fire  that  it  does  not  become  hot  enough  to  warp.  The 
principal  part  of  the  bar  upon  which  the  fire  rests  is  provided  with 
slots  that  allow  of  its  expansion  and  contraction.  The  bar  is  only 
I'A  in.  wide,  including  the  teeth,  and  is  about  5V2  in.  deep.  All  the 
bars  rock  in  the  same  direction  at  the  same  time,  and  the  space 
between  the  bars  is  not  enlarged  by  the  rocking.  The  clinkers, 
therefore,  cannot  clog  the  grate  by  dropping  between  the  bars  during 
shaking.  The  grate  is  heavy,  weighing  about  80  pounds  to  the 
square  foot.  The  design,  together  with  the  weight,  make  it  a  very 
durable  form.  The  grate  bars  rest  like  an  inverted  cone  on  the 
bearing  bars,  so  that  they  rock  very  easily. 


FIG.   2. — FURNACE. 

The  grate  has  been  in  use  for  a  number  of  years  in  many  well- 
known  steam  plants.  Thomas  W.  Smith,  chief  engineer  Crane 
Company,  Chicago,  says  that  "after  four  years'  service  these  grates 
are  in  as  good  condition  as  when  first  put  in."  They  are  under 
twenty-two  boilers  at  the  Joliet  mills  of  the  American  Steel  &  Wire 
Company.  The  Otis  Elevator  Company,  the  Citizens'  Electric  Light 
Company,  of  Altoona,  Pa.,  and  the  Oshkosh  Electric  Light  Com- 
pany, of  Oshkosh.  Wis.,  are  among  a  long  list  of  users  of  this  grate. 


only  a  lew  >>l  ulioni  liavi-  hern  inentinneil  here.  The  grate  is  made 
by  the  Martin  (ir.itc  C.'i>nipaiiy,  8j  Van  iUiren  Street,  Chicago.  It 
is  fitted  to  burn  any  kind  of  coal,  but  is  especially  adapted  far  soft 
coal,  slack  .ind  screenings,  or  in  otiicr  words  (or  clicaii  coals. 


Battery  Fan  Motor. 


In  the  season  of  hot  waves,  the  f.in  motor  is  truly  regarded  as  one 
of  the  necessities  to  human  comfort,  and  where  there  is  any  system 
of  electrical  supply,  its  use  is  becoming  universal.  Taking  the  country 
as  a  whole,  however,  the  offices  and  residences  ncjt  having  the  benefit 
of  electrical  service  arc  largely  in  the  majority,  and  to  these  the 
battery  fan  motor  offers  itself  as  a  substitute.  One  of  the  recent 
types  nf  a  battery  fan  outfit  is  shown  in  the  accompanying  illustra- 
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FIG.   3. — BATTERY   KAN'    MOTOR. 

tions,  the  source  of  current  being  a  dry-battery.  The  manufacturers, 
Ewing-Merkle  Electric  Company,  1106  Pine  Street,  St.  Louis,  state 
that  a  7^-inch  fan  can  be  run  with  six  cells  of  dry  battery  for  200 
hours  without  renewal,  thus  bringing  the  cost  to  less  than  one  cent 
per  hour. 


New  Link  Terminal. 


The  accompanying  illustration  shows  an  improved  form  of  ter- 
minals for  copper-tipped  fuse  links,  upon  which  a  patent  has  recently 
been  granted  to  the  Chicago  Fuse  &  Wire  Co.,  Chicago,  New  York 
and  Buffalo.  The  fuse  shown  is  especially  adapted  for  use  in  main 
cut-outs  and  for  dynamo  fuses.     The  special  advantage  claimed  for 


FUSE    LINK    AND    TERMINAL. 

these  links  is  that  a  strong  and  reliable  connection  is  secured  between 
the  fuse  and  terminal,  there  being,  it  is  asserted,  contact  surface 
twice  as  great  as  that  of  the  ordinary  style  of  construction.  The 
completed  fuse  is  also  very  compact.  The  company  has  for  some 
time  been  using  this  style  of  connection  with  the  larger  size  of  fuses, 
which  are  made  from  strip  with  satisfactory  results. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence, 

THE  WEEK  IN  WALL  STREET.— Money  closed  at  3^@4  per 
cent,  for  6o-day  loans.  The  stock  n'larkct,  although  dull,  was  weak  in 
tone,  the  principal  unsettling  factors  being  a  decline  in  New  York 
Central  and  tlie  weakness  in  United  States  Steel  shares.  Favorable 
crop  advices  failed  to  stimulate  any  activity  in  Western  railway 
Stocks,  although  earnings  continue  to  show  large  increases.  The 
money  market  continued  easy,  although  the  shipment  of  over  $6,000,- 
000  of  gold  to  Europe  was  among  the  unfavorable  symptoms  of  the 
vi'eek.  At  the  close  of  the  week  New  York  Central  declined,  with 
several  other  stocks,  to  the  lowest  point  of  the  year.  In  the  case  of 
the  LTnited  States  Steel  securities,  the  decline  was  based  upon  unfav- 
orable reports  about  the  character  of  the  showing  for  the  June 
quarter  and  the  half-year  ending  June  30,  while  it  was  also  suggested 
that  there  was  some  question  about  the  declaration  of  the  regular 
quarterly  dividend  on  the  common  stock.  This  last  report,  however, 
proved  altogether  unfounded,  since  the  directors  have  since  declared 
the  regular  dividend.  All  of  the  traction  and  electric  securities  par- 
ticipated in  the  general  downward  movement  and  suffered  losses. 
Brooklyn  Rapid  Transit  lost  3%.  closing  at  5S54>  after  having  reached 
54^4-  Metropolitan  Street  Railway  closed  at  I20J4,  being  a  loss  of 
2J4  points.  This  stock  reached  the  lowest  point  of  the  year,  viz., 
II9J4-  General  Electric  closed  at  173,  which  was  the  lowest  point  of 
the  week,  and  a  net  loss  of  4  points.  Western  Union  closed  at  83-^ — 
a  loss  of  iJ4  points.  American  Telephone  &  Telegraph  closed  at  132, 
being  a  loss  of  4  points.  Following  are  the  closing  quotations  of 
July  14. 

NEW  YORK. 


July  7.  .Tuly  14 

American  Tel.  &  Cable SO  77 

American  Tel.  &  Tel i:U  127 

American  Diat.  Tel :*)  2B 

BrooliljTi  Eiipid  Transit    . .     57^  .52 

Commercial  Cable 

Electric  Boat 17  15 

Eaectric  Boat  pfd 40  35 

Electric  Lead  Reduction. .   .       I  1 

Electric  Vehicle 7M  7 

Electric  Vehicle  pfd UH  13 


July  7.  July  U 

General  Electric 170^ 

Hudson  River  Tel 

Metropolitan  St.  Ry 132)*      118^ 

N.  E.  Elec.  Veh.  Tms 

N.  Y.&N.  J.  Tel 

N.  Y.  E.  V.  T.  Co .      5)«         5 

Tel.  &  Tel.  Co.  Am :     .. 

Western  Union  Tel Ss3 

Westinghouse  com 

Westinghouse  pfd 


BOSTON. 


July  7  July  11 

American  Tel.  &  Tel 152  128!^ 

Cumberland  Telephone 

Edison  Elec.  Ilium 242 

General  Electric 173 

Western  Tel.  &  Tel 13  13 


July  7.  July  1  • 
Western  Tel.  k  Tel.  pfd.. . .      90*  90* 

Mexican  Telephone IW  lU 

New  England  Telephone  . . .  12.1         128V4* 

Westinghouse 

Westinghouse  pfd 


American  Railways 

Elec.  Storage  Battery. . 
Elec.  Storage  Battery  pfd 
Elec.  Co.  of  America,   .  . . 


PHILADELPHIA. 

July  7.  July  14 
.     W)  60 


July  7.  July  14 

Phila.  Traction !).5>i         95^ 

Phila.  Electric  0!^  oT-s 

Pa.  Electric  Vehicle 

85*  »H        Pa.  Electric  Vehicle  pfd 


CHICAGO 
July  7.  July  14 


July  7.  July  14 

National  Carbon  pfd 93  92 

147  NorthwestBlev.com 

185  Union  Traction  4  4 

Union  Traction  pfd 30  30 

23H 


Central  Uuion  Tel. 

Chicago  Edison 

Chicago  City  Ry 190 

Chicago  Tel.  Co 

National  Carbon 23 

♦Asked. 

AMERICAN  TELEPHONE  &  TELEGRAPH.— An  additional 
$5,018,700  of  the  capital  stock  of  the  American  Telephone  &  Tele- 
graph Company  has  been  listed  on  the  New  York  Stock  Exchange, 
making  the  total  amount  listed  to  date  $109,700,100.  This  stock  is, 
according  to  a  statement  made  to  the  Stock  Exchange,  part  of  the 
capital  stock  for  which  admission  to  the  list  was  requested  in  the 
company's  application  of  June  18,  1901,  of  which  620,944  shares 
($62,094,400)  were  admitted  in  September,  1901,  and  321,431  shares 
V  ere  then  withheld  from  the  list.  Of  this  amount  (321,431  shares) 
5  shares  were  then  withheld  from  the  list  by  reason  of  a  clerical 
error  in  a  letter  of  July  11,  1901,  from  the  treasurer  of  the  com- 
pany to  the  secretary  of  the  New  York  Stock  Exchange,  and  321,426 
shares  ($32,142,600)  were  then  withheld  because  they  were  held 
by  the  American  Bell  Telephone  Company,  as  set  forth  in  the  letter 
above  named.  Of  the  321,426  shares  ($32,142,600)  above  mentioned, 
then  held  by  the  American  Bell  Telephone  Company,  50,182  shares 
($5,018,200)  have  been  released  from  the  stipulations  of  any  agree- 
ment and  from  any  obligations  arising  therefrom,  as  also  appears 
from  the  statement  by  the  secretary  of  the  American  Bell  Telephone 
Company.  Since  the  date,  January  8,  1903,  of  the  previous  applica- 
tion made  by  this  company  for  the  admission  to  the  list  of  any  of 
its  capital  stock  the  stockholders  at  a  special  meeting  duly  called 
and  held  on  March  31,  1903,  increased  the  capital  stock  from  $150,- 
000,000   to  $250,000,000.     Tlie  company   is  presently  to  receive  sub- 


scriptions for  a  part  of  this  additional  stock,  for  the  admission  of 
which  application  is  to  be  made  hereafter  with  statement  of  the 
purposes  to  which  the  proceeds  are  to  be  applied  when  the  amount 
of  such  subscription  has  been  determined.  The  amount  now  issued 
is  $136,826,600  (1,368,266  shares)  of  which  $104,681,400  (1,046,814 
shares)  is  now  listed  upon  the  exchange;  $2,100  (21  shares)  are 
presently  to  be  notified  as  paid  for;  $5,018,700  (50,187  shares)  are 
the  subject  of  this  application,  and  the  remainder  $27,124,400  (271,- 
244  shares),  are  held  by  the  American  Bell  Telephone  Company. 

ST.  LOUIS  POWER  CONTRACT.— One  of  the  largest  con- 
tracts of  its  kind  ever  executed  has  just  been  closed  between  the  St. 
Louis  Transit  Company  and  the  Union  Electric  Light  &  Power 
Company  for  electric  power.  The  contract  in  effect  is  a  lo-year 
agreement  with  the  traction  syndicate,  providing  for  the  use  of  ap- 
proximately 12,000  hp  per  diem.  Delivery  of  this  enormous  cur- 
rent will  commence  on  May  I,  1904,  the  contract  having  been  made 
with  an  especial  view  to  use  at  the  beginning  and  during  the  World's 
Fair.  Charles  W.  Wetmore,  vice-president  of  the  Union  Electric 
Light  &  Power  Company,  estimates  that  the  receipts  under  the  deal 
with  the  Transit  Company  will  amount  to  at  least  $600,000  per 
annum,  or  $6,000,000  for  the  ten-year  period.  The  closing  of  this 
contract  indicates  the  abandonment  of  the  rather  elaborate  plans 
whereby  the  St.  Louis  Transit  Company  was  to  establish  a  power 
house  on  the  East  Side,  presumably  on  the  river  front,  for  the  gen- 
eration of  power,  carrying  the  power  under  the  Misissippi  River 
by  means  of  cables.  It  was  even  stated  at  one  time  that  options  had 
been  secured  on  property  in  East  St.  Louis  and  that  a  site  for  a  cen- 
tral transforming  and  distributing  station  had  been  selected  in  East 
St.  Louis.  Officials  of  the  Union  Electric  Light  &  Power  Company 
state  that  the  power  sold  to  the  Transit  Company,  will  be  sent  from 
the  new  central  power  station,  being  built  at  Levee  and  Ashby  Streets, 
construction  of  which  will  be  completed  on  April  i,  1904. 

UNITED  STATES  STEEL.— At  the  monthly  meeting  of  the 
directors  of  the  United  States  Steel  Corporation,  held  last  week, 
the  regular  dividends  were  declared  on  both  the  preferred  and  com- 
mon stocks,  and  a  statement  of  its  earnings,  including  those  for  the 
quarter  ending  June  30,  1903,  was  made.  The  net  earnings  for  the 
quarter  were  $36,499,828,  which  is  a  decrease  of  3  per  cent,  from 
the  correspon  'ing  quarter  of  1902,  but  an  increase  of  32  per  cent, 
compared  with  the  preceding  quarter,  ending  March  30.  The  fol- 
lowing table  is  a  comparison  of  the  first  half  of  1902  with  the  fir.st 
half  of  the  current  year : 

1903.  1902. 

Net    earnings     $61,568,235         $64,407,153 

Sinking    fund     729,795  240,428 

Balance    $60,838,440         $64,166,725 

Depreciation   and   reserve   fund    6,655,504  6,556,028 

Balance $54,182,936         $57,610,697 

Interest  and  sinking  fund   U.    .S.    Steel   bonds.  .  .  9,120,000  9,120,000 

Balance     $45,062,936        $48,490,697 

Dividends    28,025,889  28,027,074 

Surplus    $17,037,047         $20,463,623 

AMERICAN  DISTRICT  TELEGRAPH  EXPANDING.— The 
American  District  Telegraph  Company  of  New  Jersey  has  been 
engaged  for  several  months  in  acquiring  the  stocks  of  district  mes- 
senger companies  throughout  the  United  States.  Some  forty  differ- 
ent companies  in  the  larger  cities,  including  Baltimore,  Cleveland, 
Philadelphia,  Chicago  and  Buffalo,  have  been  secured  by  the  New 
Jersey  company  and  are  now  being  operated  by  it.  Three  companies 
are  still  outside  the  combination.  The  latest  offer  of  the  .A.mcrican 
District  of  New  Jersey  was  made  last  week  for  the  Mutual  District 
Messenger  Company,  of  Boston,  whose  stockholders  were  notified 
that  the  New  Jersey  company  had  made  a  proposition  to  purchase 
its  stock.  The  offer  was  on  the  basis  of  eight-tenths  of  a  share  of 
the  New  Jersey  company  stock  for  each  share  of  the  Mutual  District 
Company's  stock.  The  capital  of  the  Boston  company  is  $225,000. 
It  is  stated  that  the  plan  of  the  New  Jersey  company  is  to  amal- 
gamate and  bring  into  close  relations  with  it  the  messenger  service 
of  every  city  in  the  United  States  which  is  in  any  way  identified 
with  or  dependent  on  the  service  of  the  Western  Union  Telegraph 
Company.  The  American  District  Telegraph  Company  of  New 
Jersey  is  known  as  a  Gould  company,  the  Gould  interests  predomi- 
nating in  its  directorate.     It  is  capitalized  at  $10,000,000. 
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Cl.l'.VKl.ANI)  Kl.KCTKlC  UAII.WAY-  -The  o.tisoli.laiiu.i  ..i 
ihc  two  local  .Htrt-et  rnihviiy  .synlcins  id  Clcvclaiul  liuviiiK  been  I'lfccicil 
will  control  200  miles  o{  lines.  Patrons  will  be  given  six  tickets  foi 
a  (|unrter.  This  was  decided  at  n  inectinK  of  the  directorate  ni 
Senator  Ilanna's  oflice  last  week.  The  Cleveland  Electric  kail- 
way  Company  ha>.  rr(|iii-sif(l  antlmrily  4)(  the  Slate  to  increase  its 
capital  from  $i.|,(kk>,ikk>  to  $.'.v.}tK'.t>ix)  to  provide  for  .the  purchase 
of  the  ("levrland  City  Railway  Company.  The  directors  eleclc-d  the 
followinK  olhcers:  President,  Horace  K.  Andrews;  vice-prrsidciii, 
Christopher  F.  limcry ;  treasurer,  (jeorRe  Russell;  assistant  treas- 
tircr,  John  Khrhart ;  secretary,  H.  J.  Havies ;  general  manager,  John 
J.  Stanley;  general  superinteiulent,  George  G.  Midhern.  Senator 
Hanna  is  chairman  of  the  hoard  of  directors. 

MEXICAN  Th:i.KC.R.\rn  COMPANY  shows  results  as  lul- 
lows ; 

Mnrcli  jiAl,  nirpltm  aftn   payinrnt  »l   April  ilividrnd   11,342,164 

Jiiiir  jotli  quarter  (partly  eitimntcd)  gruM   $117,500 

Expenses   (partly  estimated)    33,500 

Net   $95,000 

Interest    13,37 ■ 

B.Alnnce    $108,371 

Me.-cican  government's  proportion  5,000 

Balance     , $  ■  03,37 1 

Dividend     47,8i5 

Surplus   • $S5.55(> 

Total  surplus 1,297,720 

CENTRAL  &  S.  A.  TEL.  COMPANY  reports  as  follows: 

March  31   surplus  after  payment  of  April  dividend   $726,719 

June  30  quarter  (estimated)  gross   $250,000 

Expenses    103,000 

Net $147,000 

Interest S,ooo 

Balance $152,000 

Dividend    , 1 15,884 

Surplus $36,1 16 

Total   estimated  surplus    762,835 

STOREY  MOTOR  COMPANY  RECEIVERSHIP.— George  R. 
Beach,  of  Jersey  City,  was  appointed  receiver  for  the  Storey  Motor 
&  Electric  Company,  of  Harrison  and  New  York,  by  Vice  Chancellor 
Stevens  on  July  7.  The  company  was  incorporated  in  October,  1901, 
with  a  capital  of  $500,000.  The  application  was  made  by  Frank  T. 
McDermott,  of  Jersey  City,  and  Frederick  Weiiner,  of  New  York, 
counsel  representing -Henry  E.  Fanshawe,  vice-president  and  general 
manager  of  the  concern.  The  holders  of  a  $40,000  mortgage  and  more 
than  75  per  cent,  of  the  bondholders  concurred  in-  the  request  for  the 
appointment  of  a  receiver,  which,  it  is  stated,  is  desired  to  prevent 
legal  interruption  to  the  reorganization  plan.  The  concern's  total 
nominal  assets  are  stated  to  be  $90,000  and  total  liabilities  $70,000, 
including  $34,000  due  the  bondholders. 

MORTGAGE  L\  ST.  LOUIS.— Four  millions  of  first  mortgage  5 
per  cent,  thirty-year  gold  bonds  are  to  be  issued  by  the  Union  Elec- 
tric Light  &  Power  Company,  St.  Louis,  Mo.,  through  the  Missis- 
.sippi  Valley  Trust  Company,  N.  W.  Harris  &  Co.  and  Altheimer  & 
Rawlings  Investment  Company.  The  present  issue  will  be  $2,000,000 
and  during  the  year  a  like  amount  will  be  issued.  The  proceeds 
will  be  used  in  part  for  the  purpose  of  retiring  existing  liens, 
amounting  to  $1,552,000,  on  the  properties  of  the  Union  Company; 
also  for  the  purpose  of  greatly  increasing  its  plant.  The  company 
has  a  ten-year  contract  to  furnish  power  to  the  St.  Louis  Transit 
Company,  as  noted  elsewHere. 

ELECTRIC  COMPANY^  OF  AMERICA.— At  the  meeting  of 
the  board  of  directors  of  the  Electric  Company  of  America,  in  Phil- 
adelphia last  week,  the  president  reported  that  the  full  returns  for 
five  months  show  that  in  the  net  earnings  there  was  a  gain  of  over 
19  per  cent,  over  the  same  period  of  the  previous  year.  The  board 
passed  a  resolution  unanimously  advising  that  the  par  value  of  the 
stock  be  increased  from  $10  to  $50  a  share.  A  special  meeting  to 
vote  on  this  question  will  be  held  in  the  Fall. 

AMERICAN  TELEGRAPH  ELECTION.-At  the  annual  meet- 
ing of  the  American  Union  Telegraph  Company  of  New  Jersey,  in 
Jersey  City  last  week,  these  directors  were  elected:  A.  R.  Brewer, 
J.  B.  Bertholf,  B.  Brooks,  R.  C.  Clowry  and  T.  F.  Clarke.  The 
directors  subsequently  elected  these  officers :  R.  C.  Clowry  president, 
Thomas  F.  Clarke  vice-president,  and  A.  R.  Brewer  secretary  and 
treasurer. 


Commercial    Intelligence. 

THK  WJ'J':K  L\  1  UADH.— Ihe  trade  conditions  m  general  arc 
\ery  much  improved.  The  winter  wheat  crop  harvest  has  about 
been  Completed  with  n  consi<lerahly  larger  yield  than  last  year,' 
retail  trade  in  simimcr  goods  has  improved,  and  rc-orders  from 
jobbers  are  larger  in  volume.  Conridcnce  in  a  large  fall  trade  grow* 
as  corn  and  cotton  make  up  for  their  early  backward  start;  clear- 
ings are  in  excess  of  a  year  ago  at  most  centers;  railroad  earnings 
contiiiiK-  to  show  gains  over  all  preceding  years,  and  prices  develop 
exceptional  steadiness  for  a  midsiumner  period.  Although  money 
still  remains  easy,  reports  from  Western  centers  indicate  that  the 
country  has  already  begun  to  draw  supplies  for  crop-moving  pur- 
poses. The  labor  situation  shows  some  improvement.  On  the 
Pacific  coast  the  lumber  trade  is  especially  active  at  Portland,  Ore. 
Miisincss  at  the  l'"ast  is  rather  better  as  a  whole,  due  partly  to  the 
improved  outlook  in  labor  matters.  The  iron  and  steel  market  is 
(hill  and  unsettled  as  to  prices.  Inquiries  are  numerous,  but  new 
liusiness  in  iron  is  scant.  A  good  volume  of  orders  for  rails  has  been 
booked.  The  copper  market  was  weak  and  low,  and  the  official 
prices  have  been  reduced  to  14c.  for  Lake  and  electrolytic  and  13V2C. 
to  i.vjl^c.  for  casting  stock.  It  is  reported,  however,  that  Lake  is 
obtainable  ;it  i3->4c. ;  electrolytic  at  li'/ic.  and  casting  at  I3^c. 
The  demand  is  very  small  and  there  is  less  confidence  than  ever. 
The  business  failures  for  the  week  ending  July  9,  as  reported  by 
liradstrcet's,  numbered  154,  against  162  the  week  previous,  and  195 
the  corresponding  week  last  year. 

EXHIBITORS  AT  THE  STREET  RAILWAY  CONVEN- 
TION.^— Following  is  a  list  of  concerns  which  have  taken  space  for 
exhibits  at  the  convention  of  the  American  Street  Railway  Associa- 
tion, at  Saratoga,  September  2,  3  and  4  next :  Adams  &  Westlake 
Company,  Chicago ;  American  Automatic  Switch  Company,  New 
Y'ork;  American  Brake-Shoe  &  Foundry  Company,  New  York; 
.American  Car  Seat  Company,  Brooklyn  ;  American  Railway  Supply 
Company,  New  York;  American  Steel  &  Wire  Company,  Chicago; 
Atlas  Railway  Supply  Company,  Chicago ;  Baldwin  Locomotive 
Works,  Philadelphia  ;  Hemis  Car  Truck  Company,  New  York ;  Berry 
I'.rothers,  Detroit;  E.  W.  Bliss  Company,  Brooklyn;  J.  G.  Brill  Com- 
pany, Philadelphia;  Harold  P.  Brown,  New  Y'ork;  Bruck  Solidified 
Oil  Company,  Boston ;  Brady  Brass  Company,  New  York ;  L.  C. 
Chase  &  Co.,  Boston ;  Christensen  Engineering  Company,  New 
Y'ork ;  Adam  Cook's  Sons,  New  York ;  R.  W.  Conant,  Cambridge ; 
Consolidated  Car  Fender  Company,  New  York ;  Consolidated  Car 
Heating  Company,  Albany;  Continuous  Rail-Joint  Company,  Chi- 
cago ;  Curtain  Supply  Company.  Chicago ;  Dearborn  Drug  &  Chem- 
ical Works,  Chicago ;  Detroit  Trolley  &  Manufacturing  Company, 
Detroit ;  Duff  Manufacturing  Company,  Allegheny ;  Electric  Stor- 
age Battery  Company  Philadelphia;  Electrical  World  and 
Engineer,  New  Y'ork;  Electric  Railway  Equipment  Com- 
pany, Cincinnati ;  C.  J.  Field.  New  York ;  (General  Electric  Com- 
pany, Schenectady ;  Globe  Ticket  Company,  Philadelphia ;  Gold  Car 
Heating  &  Lighting  Company,  New  York;  Hale  &  Kilburn  Manu- 
facturing Company,  Philadelphia;  C.  J.  Harrington,  New  York; 
Heywood  Bros.  &  Wakefield  Company,  Philadelphia;  Howe  Man- 
ufacturing Company,  Scranton ;  International  Register  Company^ 
Chicago;  H.  W.  Johns  Manville  Company,  New  York;  Kinnear 
Manufacturing  Company,  Columbus;  C.  S.  Knowles,  Boston;  Le 
Valley  Vitas  Carbon  Brush  Company,  New  York ;  Lorain  Steel 
Company.  Lorain;  Ludlow  Supply  Company,  Cleveland;  Lumen 
Bearing  Company,  Buffalo ;  G.  P.  Magann  Air-Brake  Company,  De- 
troit ;  National  Carbon  Company,  Cleveland ;  National  Electric  Com- 
pany, Milwaukee;  National  Ticket  Company,  Cleveland;  National 
Lock  Washer  Company,  Newark ;  F.  H.  Newcomb,  Brooklyn ;  R.  D. 
Xuttall  Company,  Pittsburg;  Ohio  Brass  Company,  Mansfield; 
Ohmer  Fare  Register  Company,  Dayton  ;  Pantasote  Company.  New 
Y'ork ;  Peckham  Manufacturing  Company,  New  York ;  Pennsylvania 
Steel  Company,  Philadelphia;  T.  Raymond  Pierce,  Boston;  Pitts- 
burg Reduction  Company.  Chicago ;  Pittsburg  Switch  &  Signal 
Company,  Pittsburg;  Railway  Appliance  Company,  Albany;  Railway 
Appliances  Company,  Chicago ;  Root  Track  Scraper  Company,  Kal- 
amazoo :  Rossiter,  MacGovern  &  Co.,  New  York ;  Railway  Sander 
Company,  Toronto,  Canada ;  Sherwin-Williams  Company.  Cleve- 
land; Standard  Paint  Company,  New  Y'ork;  Standard  Vitrified 
Conduit  Company,  New  York;  Star  Brass  Works.  Kalamazoo; 
John  Stephenson  Company.  Elizabeth ;  Sterling-Meaker  Company, 
Newark;  Sterling  Varnish  Company,  Pittsburg;  St.  Louis  Car  Com- 
pany, St.  Louis ;  Stuart-Howland  Company,  Boston ;  Street  Raikvay 
Journal,  New  Y'ork ;  Street  Railway  Review,  Chicago ;  Taylor  Elec- 
tric Truck  Company.  Troy ;  Traction  Equipment  Company.  Brook- 
lyn ;  Uni  Signal  Company,  Cambridge;  United  States  Curtain  Com- 
pany-. Newark :  V'an  Dorn  &  Dutton  Company,  Cleveland :  W.  T. 
Van  Dorn  Company,  Chicago ;  Wm.  T.  Watson.  Newark ;  Weber 
Railway  Joint  Manufacturing  Company,  New-  York :   Western  Elec- 
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liician,  Chicago;  Westinghousc  Electric  &  Manufacturing  Company, 
Piitsburg;  Wni.  Wharton,  Jr..  Company,  Philadelphia;  Wheel  Truing 
Brake-Shoe  Company,  Detroit.  Exhibits  may  be  placed  four  days 
before  the  opening  of  the  convention.  The  exhibition  will  open 
September  i. 

NEFiNST  LAMPS.— The  Pennsylvania  Railroad  Company  is 
equipping  more  of  its  offices  with  Nernst  lamps.  The  Philadelphia 
office  of  the  Nernst  Lamp  Company  reports  that  twenty-six  six- 
glower  and  five  thrcc-glowcr  Nernst  lamps  have  recently  been  in- 
stalled in  the  freight  department  of  the  Pennsylvania  Railroad,  at 
Broad  and  Washington  Avenues,  Philadelphia,  this  being  one  of 
the  most  important  departments  of  the  company.  Several  three- 
glower  Nernst  lamps  have  also  been  placed  in  the  power  house 
at  Camden,  N.  J.,  and  the  lighting  equipment  at  the  new  passenger 
station  is  about  to  be  completed  by  the  installation  of  twenty-three 
lamps  of  the  three-glower  type,  which  will  be  an  addition  to  the 
six-glower  Nernst  lamps  already  in  use.  It  is  expected  that  the 
new  shops  of  the  Philadelphia,  Baltimore  &  Washington  branch 
of  the  Pennsylvania  Railroad  will  be  largely  lighted  by  these  lamps, 
the  six-glower  type  being  used. 

THE  GENERAL  INCANDESCENT  COMPANY  ABSORBED 
BY  GENERAL  ELECTRIC— A  dispatch  from  Syracuse,  N.  Y., 
dated  July  8,  states  that  word  has  been  received  there  that  the  Gen- 
eral Incandescent  Arc  Light  Company,  which  was  to  have  moved  to 
that  city,  has  been  absorbed  by  the  General  Electric  Company  and 
will  go  to  Pittsfield,  Mass.,  instead.  The  Chamber  of  Commerce 
of  Syracuse  had  raised  several  thousand  dollars  to  defray  the  mov- 
ing expenses  of  the  concern  and  the  company  had  leased  the  Barnes, 
Cobb  &  Phoenix  foundry  buildings  in  that  city.  The  Wall  Street 
Journal  states  that  an  official  of  the  General  Electric  Company  con- 
firms the  report  that  his  company  is  negotiating  for  the  purchase  of 
the  General  Incandescent  Company,  and  that  the  plant  will  be 
moved  to  Pittsfield. 

BROOKLYN  RAPID  TRANSIT  IMPROVEMENTS.— The 
Brooklyn  Rapid  Transit  Company  intends  to  make  extensive  im- 
provements during  the  present  year  and  $14,008,719.73  has  been 
appropriated  for  this  purpose.  Of  this  amount  $6,000,000  is  to  be 
used  for  a  new  power  house  on  Kent  Avenue  with  a  capacity  of 
80,000  hp;  $3,124,962  is  to  be  expended  in  the  enlargement  of  other 
power  houses;  $1,821,500  for  the  improvement  and  equipment  of  the 
elevated  and  surface  lines ;  $1,295,935  ior  miscellaneous  work,  in- 
cluding new  tracks  and  new  buildings;  $1,153,823  for  the  construc- 
tion of  underground  conduits  for  carrying  feeder  cables,  and  $612,500 
for  the  purchase  of  real  estate. 

COPPER  PRICES. — A  large  producer  of  Lake  copper  says  that 
when  the  metal  was  reported  to  be  selling  at  15J4  cents  per  pound 
he  was  unable  to  make  sales  at  15  cents.  He  now  declares  that 
although  the  nominal  price  is  13^^  to  14  cents,  he  can  find  no  buyers 
who  are  willing  to  pay  over  135^  cents.  The  manipulation  of  the 
United  Metals  Selling  Co.,  he  says,  is  hurting  the  market,  because  no 
one  knows  what  a  fair  price  is.  Consumers  were  bearish  when  the 
market  was  advancing  a  few  months  ago,  an"d  now  they  are  bullish 
when  the  market  is  steadily  declining.  Prices  of  finished  goods  are 
now  considerably  higher  than  they  should  be,  with  copper  selling 
at  13^8  cents. 

THE  EUREKA  ELECTRIC  COMPANY,  of  Genoa  and  Chi- 
cago, has  recently  supplied  the  Hoosier  Telephone  Company,  of 
Salem,  Ind.,  with  a  300-line  switchboard  of  its  new  bell  style  ring- 
down  type.  This  company  is  making  a  specialty  of  this  style  of 
board,  and  anticipates  a  very  large  sale  of  it.  It  is  very  simple  in 
construction  and  operation  and  combines  many  desirable  features. 
The  company  has  completed  its  new  factory  at  Genoa,  111.,  which 
gives  it  three  times  its  former  capacity.  From  the  present  outlook 
the  company  thinks  that  it  will  be  necessary  to  enlarge  the  factory 
before  another  year  elapses. 

WESTINGHOUSE  CANADIAN  COMPANY.— The  Canadian 
Westinghousc  Company  has  been  incorporated  with  headquarters  at 
Hamilton,  Ont.  The  names  of  the  incorpo;-ators,  as  given  in  a  dis- 
patch from  Ottawa,  are  as  follows :  George  Westinghouse,  Pitts- 
burg; Henry  Herman  Westinghouse,  New  York;  George  Carson 
Smith,  Pittsburg;  Frank  Hendrickson  Taylor,  Pittsburg;  Ixiyall 
Allen  Osborne,  Pittsburg ;  Thomas  Ahcarn  and  Warren  Young 
Soper,  Ottawa ;  Paul  Judson  Mylcr,  Hamilton. 

TULA  IRON  WORKS,  MEXICO.— A  company  styled  the  Tula 
Iron  Company  has  been  incorporated  under  the  laws  of  New  Jersey 
with  a  capital  of  $2,500,000  common  stock  and  $7,500,000  of  pre- 
ferred stock  to  acquire  the  Tula  Iron  Works,  near  Guadalajara, 
Mexico.  Mr.  Ralph  H.  Beach,  of  the  General  Electric  Company,  is 
the  principal  party  interested  in  the  enterprise.  Later  on  it  is  pro- 
posed to  utilize  water  power  of  which  there  is  abundance  in  the 
vicinity  for  the  purpose  of  operating  the  works. 

ILLINOIS  TELEPHONE  &  TELEGRAPH  COMPANY.— The 
Illinois   Telephone   &  Telegraph    Company   has   w'on   its   fight   in   the 


city  council  and  secures  practically  all  it  asked  for,  says  a  Chicago 
dispatch.  It  secured  a  franchise  for  26  years  for  its  tunnels  and  the 
privilege  of  transporting  "mail,  newspapers,  packages  and  merchan- 
dise" upon  the  payment  to  the  city  of  a  proportion  of  the  gross  re- 
ceipts from  all  revenue  and  the  turning  over  to  the  city  of  its 
Umnels  at  the  expiration  of  the  franchise. 

CHICAGO  TELEPHONE.— A  Chicago  dispatch  says:  "A  fight 
has  been  begun  in  Chicago  City  Councils  against  an  application  by 
the  United  Telegraph,  Telephone  &  Electric  Company  for  a  city 
telepTione  franchise  authorizing  a  measured  service,  on  the  ground 
that  the  Chicago  Telephone  Company,  which  is  a  subsidiary  concern 
to  the  American  Telephone  &  Telegraph  Company,  is  the  real  appli- 
cant seeking  thus  to  obtain  a  satisfactory  substitute  for  its  present 
franchise  which  expires  in  1909." 

LIGHTING  EQUIPMENT  FOR  JAPANESE  WARSHIP.— 
The  British  electrical  engineering  and  contracting  firm  of  L.  J. 
Healing  &  Co.,  Yokohama,  whose  New  York  representative  is 
Francis  A.  Cundill,  90-96  Wall  Street,  has  secured  an  order  for  a 
marine  generating  set  for  installation  for  lighting  purposes  in  a 
Japanese  warship.  The  equipment  will  consist  of  a  multiple  25-kw, 
450  r.p.m.  General  Electric  generator,  direct-connected  to  a  tandem- 
compound  engine. 

TUERK  FANS  FOR  THE  FAR  EAST.— E.  B.  Latham  &  Co., 
39  Vesey  Street,  New  York,  report  a  substantial  foreign  demand 
for  Tuerk  alternating-current  ceiling  fans,  the  orders  on  hand 
showing  an  increase  of  more  than  50  per  cent,  above  those  on  the 
books  up  to  a  similar  period  last  year.  The  foreign  contracts  at 
present  come  chiefly  from  the  Far  East.  Good-sized  orders  have 
just  been  booked  lor  shipment  to  both  Shanghai  and  Manila. 

SWITCHBOARD  CONTRACTS.— The  Stromberg  -  Carlson 
Telephone  Manufacturing  Company,  of  Chicago  and  Rochester,  has 
recently  closed  contracts  for  switchboards  for  the  following  com- 
panies :  Adena  Telephone  Company,  Adena,  Ohio ;  Vigilant  Tele- 
phone Company,  Dillonville,  Ohio;  Morrow  County  Telephone 
Company,  Mt.  Gilead,  Ohio ;  also  a  large  number  of  telephones  to 
the  last-named  company. 

THE  SOUTH  SIDE  ELEVATED  RAILROAD  COMPANY, 
of  Chicago,  has  recently  purchased  a  Westinghouse  1,500-kw  rail- 
way type  generator  of  600  volts,  and  running  at  75  r.p.m.,  which  is 
to  be  installed  in  its  power  house  at  the  corner  of  Fortieth  and  State 
Streets.  This  power  house  already  contains  two  Westinghouse 
generators  of  the  same  type  and  size,  which  have  been  in  successful 
operation  for  some  time. 

OSAKA  EXHIBITS.— A  consular  report  from  Kobe,  Japan, 
says  that  in  one  of  the  departments  of  the  Osaka  Exposition  a  very 
creditable  exhibit  is  made  of  American  machinery.  Among  the 
American  firms  represented  are  the  Niles-Bement-Pond  Company, 
the  Pratt  &  Whitney  Company,  the  Rand  Drill  Company,  Butfalo 
Forge  Company,  the  Laidlaw  &  Fay-Egan  Companies.  Brown  & 
Sharpe  and  L.  S.  Starret. 

THE  SWEDISH-AMERICAN  TELEPHONE  COMPANY  has 
recently  furnished  .complete  exchange  equipment  for  the  following 
named  independent  telephone  organizations :  The  New  Telephone 
Company,  New,  Ohio ;  the  Potosi  Telephone  Company,  Potosi,  Mo. ; 
the  Palo  Telephone  Company,  Palo,  Mich. ;  the  Idaville  Mutual  Tel- 
ephone Company,  Idaville,  Ind.,  and  the  Illiopolis  Telephone  Com- 
pany, Illiopolis,  111. 

ELECTRIC  COAL-CUTTING  PLANTS  FOR  JAPAN.- Fran- 
cis A.  Cundill,  90-96  Wall  Street,  New  York  representative  of  the 
British  electrical  engineering  and  contracting  firm  of  L.  J.  Healing 
&  Co.,  Yokohama,  is  about  to  let  contracts  for  electric  coal-cutting 
plants  for  installation  in  two  of  the  large  Japanese  collieries.  The 
electrical  equipment  for  the  larger  plant  will  be  of  75-kw  capacity. 

JUNE  BUSINESS  FAILURES.— According  to  Dun's,  the  man- 
ufacturing concerns  which  failed  during  June  showed  liabilities 
amounting  to  $2,642,516,  again.st  $3,261,365  in  June,  1902.  The 
liabilities  of  trading  companies  that  failed  amounted  to  $3,443,456, 
against  $5,728,300  for  June,  1902.  The  liabilities  of  brokers  and 
transporters  was  $2,240,682,  against  $1,184,252  in  June,   1902. 

COPPER.— Negotiations  for  the  sale  of  40,000,000  pounds  of 
Lake  copper  at  13^  cents,  it  is  stated,  are  pending.  The  prospective 
buyer  is  a  large  brass  concern.  Lake  copper  is  now  offered  at  1354 
cents,  but  it  is  believed  that  a  bid  of  13J4  cents  would  be  immediately 
filled. 

THE  HARRIETT  ELECTRIC  COMPANY  is  the  name  of  the 
reorganized  Cincinnati  Electric  Motor  Company.  Mr.  S.  L.  Har- 
riett is  president  of  the  company.  It  will  continue  business  in 
Cincinnati  in  the  same  establishment  as  before.  The  capital  stock 
has  been  doubled. 

GENERAL  ELECTRIC  BUYS  A  LYNN  WHARF,— The  Gen- 
eral Electric  Company  has  purchased  the  wharf  property  on  West- 
ern Avenue  at  Fox  Hill  Bridge,  Lynn,  Mass.,  from  the  estate  of 
William  M.  Newhall. 
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CONCiRKSS.  ARIZ.  The  Ariionn  Stsle  Trlcphonc  Company  connrctn  wllli 
thr  PrrMOtt  ('imipany'f  line*.  It  linn  a  joilrop  buanl;  140  •tibicrilierf  nncl 
70  inilrx  ,.t   lull  liiir.     A  line  into  I'luniix  is  lo  l>r  hiiilt. 

OZ.VRK.  ARK.-  The  Home  Tclrplionc  Coiiipiiny  renin  ill  iwitclilionrd  unil 
tclephnnm  from  the  Suulhwmlern  Trlcphonc  &  TcleRraph  Company  and  con- 
nrctii  with  the  tatler'i  lonR  dinlaiicr  linrii.  .\  loo-drop  hoard,  100  tuhicriliera 
■nd  60  milm  of  toll  line  are  itipplied  hy  the  Home  company. 

NEWM.W",  ILL, — The  Chapman  Telephone  Company  ha>  a  loo-drop  board, 
IJ5  stihicrilirrs  and  30  milea  of  toll  line. 

F.\RI\.\.  ILL. — The  Farinu  &  Vnndalia  Telephone  Company  haa  eiRht  »ta- 
tionic,   jq   milei  of  loll   line   and  the  anmc   length  of   rural   line. 

HOOI'ESTON,  ILL. — The  Hooprston  Telephone  Company  operates  a  300- 
drop   bo.nrd   with  450  aubscribers  and   50  miles  of  toll  line. 

JER.SEVVILLE,  ILL. — The  Illinois  Telephone  Conifiany  is  building  a  line 
from  Carrollton  to  Kane,  north  of  Jcrseyvillc  and  will  establish  an  exchange 
>t    Kane. 

MONMOUTH,  ILL. — The  Monmouth  Telephone  Company  haa  a  sso-drop 
board,  630  city  and  260  country  subscribers.  The  rates  are  $1  and  $2  for 
residences  and  business  houses. 

OLNEY,  ILL.^ — The  Richland  Coniily  Telephone  Company  has  all  it  can 
do  to  meet  demands  for  service.  A  4oodrop  board  supplies  350  subscribers, 
«nd  there  are  250  miles  of  toll  line.  Business  rates  are  $2  and  $2.50;  resi- 
dences $1   and  $1.50. 

ALTON,  ILL.- — The  demand  for  tr!t'i»hone  connection  was  great  in  Alton 
during  the  recent  flood.  Men  who  dcsircil  to  get  word  to  their  families  offered 
as  much  as  $5  and  $10  for  the  privilege  of  immediate  connection.  The  operators 
simply  said:  "Await  your  turn  and  you'll  only  pay  25  cents."  Only  one  wire, 
that  of  the  Central  Union,  was  working  to  St.  Louis  during  most  of  the  time 
of  the  flood. 

DENOTTE,  IND.— The  Hallcck  Telephone  Company  has  a  150-drop  board, 
100   subscribers  and   250  miles  of   toll   line. 

ELIZ.-WII.LE,  IND.— The  Elizaville  Mutual  Telephone  Company  has  a 
Eureka   board  of   100  drops,  and   114  stockholders. 

CUMBERLAND,  IND.— The  Cumberland  Telephone  Company  is  of  recent 
formation,  has  a  50-drop  board  and  30  subscribers  and  6  miles  of  toll   line. 

ROCKVILLE,  IND. — The  Parke  County  Telephone  Company  operates  a 
400-drop  board,  has  360  subscribers  and  120  miles  of  toll  line,  with  50  more 
projected. 

NEW  PARIS,  IND. — The  New  Paris  Mutual  Telephone  Company  has  160 
subscribers.  There  is  a  line  outlook  for  rural  lines,  and  30  toll  lines  are 
already  in   operation. 

SULLU'AN.  IND. — The  Sullivan  Telephone  Company  operates  a  4So-drop 
board  and  has  405  subscribers.  There  are  100  miles  of  toll  line.  Rates  are 
$1   and  $2;  tolls  extra. 

ROACHDALE,  IND.— The  Roachdale  Union  Telephone  Company  operates 
tovo  boards  of  100  drops  each  and  has  310  subscribers.  Recent  growth  has 
been    most    satisfactory. 

SEYMOUR,  IND. — The  Seymour  Home  Telephone  Company  is  growing 
steadily.  It  operates  a  4oo-drop  board,  has  375  subscribers  and  20  miles  of 
toll   line  at  $1.25  apd  $2.25. 

SHANNONDALE,  IND.— The  Shannondale  Company  has  a  board  of  100 
drop  capacity,  fifty  drops  being  installed.  There  arc  142  subscribers,  20 
toll   lines  and   other  party   lines. 

VEEDERSBURG.  IND.— The  Veedersburg  Telephone  Company  has  a 
switchboard  capacity  of  300  drops,  250  of  which  are  installed.  There  are  300 
subscribers  and  7}/^  miles  of  toll  line. 

COLUMBUS,  IND.— The  Citizens  Telephone  Company  has  1,000-drop 
switchboard  capacity,  1,100  subscribers  and  100  miles  of  toll  line.  There  are 
numerous  exchanges  about  the  country. 

FORT  WAYNE,  IND.— The  Home  Telegraph  &  Telephone  Company  has 
switchboard  capacity  of  8,000  drops,  2,700  of  which  are  in  service,  with  2,700 
subscribers.     Large  cable  extensions  are  projected. 

INDIANAPOLIS,  IND.— The  French  Lick,  Elon  and  Eckerty  Telephone 
Company  has  increased  its  capital  stock  from  $930  to  $1,420.  The  company 
proposes    to    install    two    new   modern    s^vitchboards. 

BLOOMINGTON,  IND. — The  Bloomington  Telephone  Company  operates 
a  700-drop  board  and  has  635  subscribers.  It  is  connected  with  several  rural 
lines,  but  does  not  own  any,  and  has  free  service  all  over  this  section. 

BRISTOL,  IND. — The  Bristol  Telephone  Company  has  a  loo-drop  board, 
with  so  in  operation.  There  are  50  subscribers,  17  miles  of  toll  line  and  20 
miles  of  farmers'  lines  soon  to  be  completed.     Rates  are  $1  and  $1.50. 

WALKERTOWN,  IND.— The  telephone  here  is  operated  by  Mr.  C.  A.  Le- 
mert.  who  proposes  putting  in  an  exchange  at  North  Liberty.  He  operates  a 
loo-drop  board,  has  65  subscribers  and  20  miles  of  toll  line.* 

TIPTON,  IND. — The  Tipton  Telephone  Comoany  has  switchboard  capacity 
of  440  city  and  30  country  party  line  drops.  There  are  500  subscribers  and 
40  miles  of  toll  line  leased  and  owned.     The  rates  are  $1   and  $2. 

INDIANAPOLIS,  IND.— The  Converse  Telephone  Company,  of  Converse, 
has  filed  articles  of  incorporation.  The  capital  stock  is  $12,500.  B.  F.  Agness, 
W.  J.  Stillwell,  J.  J.  Sumpter,  George  T.  Randall  and  W.  J.  Castler  are  the 
Incorporators. 


NEW  MARKET,  IND.— The  New  Market  Telephone  Company  haa  a  aoo- 
drop  board,  «o  inatulird,  and  igo  auhacribrra,  who  ute  63  milri  of  line  free. 
The  company  ia  m  nprrallve,  each  ilurkholdrr  paying  %^■6i  per  year  and  15 
crnta    for    acrvice, 

FAIRMOUNT.  IND.— The  Fairmount  Telephone  Company  opcralei  the 
romninn  return  ayatrm  and  haa  lately  inatalled  100  country  telephonea  at  $1 
per  month.  There  ia  a  300 drop  board,  jjo  city  and  100  country  aubacribera 
and    45    milea  of  loll    line. 

KENTLANI),  INI).-  Mr.  W.  K,  McCrary  ia  the  owner  of  thr  Home  Tele- 
phone Exrhangr.  Three  hundred  and  ten  aubacribera  arc  being  adordrd  acrvice 
from  a  2iiO'drop  board.  There  are  50  milea  of  loll  line  and  aeveral  farmer's 
lines  are  in  cnurar  of  construction. 

WINCHESTER,  INI).— The  Wincheatcr  Telephone  Company  haa  increased 
ila  capital  stock  from  $25,000  lo  $50,000  in  order  to  make  necessary  improve- 
nirnts  and  extensions  lo  accommodate  the  rapidity  increasing  buaineaa.  Alonzo 
L.   Nichols  is  preaident  and  J.  A.   Browne,  secretary. 

WEST  LEBANON.  IND.— The  Cadwallader  Telephone  Company  is  now 
giving  night  service  at  Slate  Line  and  at  Marnhfield.  It  operates  two  awitch- 
boards  of  too  drops  each,  with  100  subscribers  at  the  latter  and  160  at  the 
former  place.     It  has  60  miles  of  toll  line.     Its  rates  from  $1  to  $3. 

JONESBORO,  IND.— The  business  of  the  Home  Telephone  Company  of  this 
city  has  increased  to  auch  an  extent  in  thia  vicinity  that  the  two  exchanges 
ront rolled  by  the  company,  one  here  and  one  at  Gas  City,  will  be  enlarged  by 
the  adililion  of  switchboards  capable  of  accommodating  from  200  to  300  more 
subscribers. 

RENSSELAER,  IND.— The  Jasper  County  Telephone  Company  has  300 
miles  of  toll  line  all  metallic.  Farmers'  lines  are  also  metallic  and  have  to 
subscribers  on  each  line.  The  8oo-drop  board  gives  good  service  to  725  sub- 
.scribers.  Rates  for  business  houses  and  residences  are  $2  and  $1  respectively; 
farms  $1.50  per  month. 

GREENSBURG,  INJ5.— The  Decatur  County  Independent  Telephone  Com- 
pany has  a  central  energy  switchboard  capacity  of  500  line  and  200  party  lines. 
It  has  1,100  subscribers.  There  are  1,475  miles  of  wire,  of  which  246  is  toll 
line.  The  company's  business  is  increasing  rapidly  and  about  half  of  the  sub- 
scribers are  stockholders. 

BEDFORD,  IND.— The  Bedford  Home  Telephone  Company  has  480  drops 
installed.  250  subscribers  and  60  miles  of  toll  line.  It  has  just  completed  a 
line  to  Mitchell  which  gives  through  connection  with  West  Baden  and  French 
Lick  Springs.  In  this  way  the  company  reaches  Louisville  and  all  long  dis- 
tance   points    in    Kentucky    and    Indiana. 

ROCHESTER,  IND.— The  Rochester  Telephone  Company  has  recently 
adopted  the  Stromberg-Carlson  "lockout"  system  for  its  country  lines  which 
cover  a  radius  of  10  miles.  It  is  *ery  satisfactory  and  the  demand  for  tel- 
ephones is  increasing.  The  s-A'itchboard  capacity  is  600  drops,  400  of  which  are 
installed.      There   arc    375    subscribers  and    137   miles  of   toll   line. 

BROOKVILLE,  IND.— The  stockholders  of  the  Brookville  Telephone  Com- 
pany have  elected  the  following  directors:  J.  C.  Shirk,  W.  A.  Koehler,  M.  H. 
Irwin,  J.  H.  Masters  and  James  Beckley.  In  turn  the  directors  elected  J.  C. 
Shirk,  president;  M.  II.  Irwin,  secretary,  and  W.  A.  Koehler,  treasurer.  Steps 
were  taken  at  this  meeting  to  improve  the  plant  and  extend  the  lines. 

WARREN,  IND. — Mr.  W.  R.  Lowe  recently  bought  the  exchanges  at  War- 
ren and  Van  Buren  and  has  combined  the  names  in  the  title  of  his  company. 
The  towns  are  eight  miles  apart  in  the  heart  of  the  oil  region.  The  switch- 
board capacity  is  400  drops  and  there  are  380  subscribers  with  20  miles  of 
toll  line.     Two  thousand  three  hundred  feet  of  cable  are  now  being  put  in. 

FORT  WAYNE,  IND.— The  National  Telephone  &  Telegraph  Company  has 
exchanges  at  Auburn,  Kdndallville,  New  Haven,  Ind.,  and  Sturgis,  Mich.  The 
general  offices  are  at  this  place.  It  has  1,000  subscribers  and  about  1,000 
miles  of  toll  line.  Rates  are  $12,  $18  and  $24.  Cable  extensions  and  toll  lines 
are  projected.     The  company  reports  a  steady  increase  of  business  on  all  lines. 

WABASH,  IND. — The  Central  Union  Telephone  Company's  franchise  for 
this  city  does  not  expire  until  next  March.  It  has  been  announced  that  the 
company's  franchise  had  expired  and  that  the  company  would  be  ousted.  It 
is  believed  that  the  company  will  not  ask  for  a  renewal  of  rights  to  operate, 
but  will  be  content  to  maintain  a  toll  station,  the  Home  company  having  pre- 
empted the  local  patronage. 

LOGANSPORT,  IND.— The  Logansport  Home  Telephone  Company  has 
increased  its  capital  stock  from  $150,000  to  $350,000,  and  will  issue  bonds 
to  be  secured  by  mortgage  on  the  property  of  the  company.  This  step  is  for 
the  declared  purpose  of  making  extensions  and  improvements  of  the  company's 
plant,  which  is  to  be  the  central  point  for  the  consolidated  lines  of  northern 
Indiana.     Walter  J.   Uhl  is   secretary. 

RIPLEY,  IND. — The  Farmers'  Co-operative  Telephone  Company  operates 
three  boards  of  10,  100  and  100  drops.  It  gives  service  to  300  subscribers 
and  has  200  miles  of  toll  line.  Rates  are  $10  to  stockholders,  and  $1  to  $1.25 
to  subscribers  per  month.  The  company  is  building  farmers'  lines  as  fast  as 
it  can,  placing  ten  on  one  line,  and  extending  to  two  other  counties.  It  con- 
nects with  numerous  cities  and  towns  also. 

FRENCH  LICK,  IND. — The  Star  Telephone  Company  has  a  loo-drop  board, 
90  installed,  and  92  subscribers.  Two  new  boards  are  to  be  put  in,  one  at 
West  Baden.  This  company  has  the  contract  to  handle  the  independent  long 
distance  business  for  the  two  mineral  spring  resorts,  and  in  view  of  the  fact 
that  little  less  than  100,000  people  visit  them  every  year,  it  is  to  be  expected 
that  there  will  be  a  prosperous  season  for  the  Star   Company. 

CAMBRIDGE  CITY,  IND.— The  Citizens'  Telephone  Company  has  a  400- 
drop  switchboard  capacity  of  which  350  are  installed.  The  apparatus  used  is 
of  Kellogg,  Monarch  and  Eureka  make.  There  are  650  subscribers  at  $1 
for  dwellings,  $1.50  for  business  houses,  and  no  miles  of  toll  line.  With  a 
population  of  2,000,  the  city  supports  240  telephones;  the  others  are  within  3 
radius  of  six  miles  and  the  demand  exceeds  the  company's  ability  to  build. 
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GOODLAND,  IND. — The  Western  Indiana  Telephone  Company  uses  West- 
ern Electric  apparatus  and  has  a  20o-drop  board  with  250  subscribers.  There 
are  32  miles  of  toll  line  and  63  of  county  lines.  Business  rates  are  $24; 
residences,  $12;  rural,  $15.  The  company  is  now  building  on  its  own  property 
and  will  equip  the  exchange  with  three  loodrop  sections  and  toll  board,  with 
1,500  feet  of  cable,  probably  underground.  The  toll  board  will  carry  seven 
Central    Union  circuits,   four  of   its  own  and    12   rural  circuits. 

RICHMO.ND,  IND.— The  directors  of  the  Home  Telephone  Company  have 
instructed  their  superintendent  to  proceed  to  order  the  necessary  cable,  switch- 
boards arid  other  materials  to  increase  the  capacity  of  the  plant  to  5,200. 
There  are  now  over  a  hundred  contracts  and  applications  on  hand  and  others 
in  sight  awaiting  these  extensions  which  will  be  pushed  as  rapidly  as  possible. 
The  company  will  also  purchase  sonic  additional  copper  toll  wire  with  a  view 
to  increasing  long  distance  facilities  in  Western  Ohio  and  northeastern  Indiana. 

FARMINGTON,  lA. — The  Farmington  Telephone  Company  uses  American 
Klectric  apparatus,  has  a   100-drop  board  and  60  subscribers. 

SPRIXGV'ILLE,  lA. — The  Springville  Telephone  Company  operates  an 
American  6o-drop  board  and  has  50  subscribers  at  $1   per  month. 

HEDRICK,  lA. — The  Hedrick  Telephone  Company  operates  a  Kellogg  200- 
drop  board  and  has  250  subscribers,  with  50  miles  of  toll  line.  l'"armers'  lines 
are  soon  to  be  built. 

PLEASANTON,  lA. — The  Pleasanton  Telephone  Company  gives  service  to 
60  subscribers  from  a  loo-drop  board.  ,It  has  80  miles  of  toll  line  and  will 
build   farmers'    lines. 

REDFIELD,  lA. — The  telephone  line  here  has  20  miles  of  toll  line  and  gives 
service  to  nearly  all  the  farmers  in  the  vicinity.  Messrs.  Nelson  and  Thornburg 
are  the  principal  owners. 

OAKVILLE,  lA. — The  Oakville  Telephone  Company  has  a  loo-drop  board, 
325  subscribers  and  66  miles  of  toll  line.  Connection  is  projected  with  inde- 
pendent lines  of  Illinois.     There  is  a  great  demand   for  telephones. 

WILLIAMSBURG,  lA. — The  Williamsburg  Telephone  Company  has  in- 
creased its  capital  stock  from  $10,000  to  $25,000.  It  has  a  250-drop  board 
with  475  subscribers  and  30  miles  of  toll  line.     Service  costs  $1   per  month. 

ROLFE,  lA. — The  Rolfe  Telephone  Company  gives  service  to  195  sub- 
scribers in  town  and  156  on  farm  lines.  The  switchboard  capacity  is  193  drops. 
There  are  20  miles  of  toll  line  and  50  farm  lines  have  been  put  in  this  season. 

ARLINGTON,  lA. — The  Arlington  Telephone  Company  operates  an  80-drop 
board  and  is  about  to  build  several  farmers'  lines  for  which  there  is  a  great 
field.     From  300  to  400  telephones  will  probably  be  in  operation  before  winter. 

FAIRFIELD,  lA. — The  Jefferson  County  Telephone  Company  operates  a 
Eureka  500-drop  board  and  has  456  subscribers,  with  an  expected  increase. 
There  are  75  miles  of  toll  line.  About  4,000  feet  of  cable  will  be  put  in 
soon. 

IOWA  CITY,  lA. — The  Johnson  County  Telephone  Company,  like  most  of 
the  independent  companies,  is  paramount  in  its  own  section.  It  has  810  sub- 
scribers and  210  miles  of  toll  line.  Rates  are  $18  and  $30.  Numerous  im- 
provements  are  projected. 

WEST  BRANCH,  lA. — The  West  Branch  Telephone  Company  operates  a 
loo-drop  board,  with  110  town  subscribers  and  200  farmers.  It  has  35  miles 
of  toll  line.  Extensions  are  projected.  The  lines  have  been  practically  rebuilt 
owing  to  the  increased  demand. 

NEVADA,  lA. — The  Nevada  Mutual  Telephone  Company's  switchboard  is 
of  500-drop  capacity  with  300  installed.  It  has  360  subscribers  and  toll  lines 
of  75  and  60  miles  respectively,  also  farmers  lines,  with  more  of  the  latter 
to  come.     Its   rates  are   $2   and  $1.25. 

SHELL  ROCK,  lA. — The  Shell  Rock  Telephone  Company  operates  a  100- 
drop  board  with  80  subscribers.  There  are  nearly  800  miles  of  toll  line.  Three 
new  lines  with  17,  14  and  12  subscribers  are  to  be  built.  Three  already  in 
working  order  have   17,   14  and   8   subscribers. 

WASHINGTON,  lA. — The  Washington  Telephone  Company  operates  a 
500-drop  board,  has  385  subscribers  and  80  miles  of  toll  line.  The  company 
is  installing  13,000  feet  of  cable  and  is  doubling  its  capacity,  besides  putting 
in  a  new   farmer  and  toll  line  board   for   50   lines. 

LA  PORTE  CITY,  lA.— The  La  Porte  Public  Utility  Company  comprises 
water,  electric  light  and  power  systems  as  well  as  telephone.  The  latter  op- 
erates a  switchboard  of  300  central  energy  signals,  50  drops  for  farm  lines, 
with  215  city  subscribers  and  200  farmers.     Rates  are  $12  and  $18. 

STOCKPORT,  lA. — The  Union  Telephone  Company  consists  of  four  prin- 
cipal exchanges.  Keosauqua,  Bonaparte,  Stockport  and  Birmingham,  with  drop 
boards  of  100,  100,  40  and  65  respectively.  There  are  five  rural  party  lines 
with  300  connections  and  toll  lines  connecting  all  surrounding  towns.  Rates 
are   $1    to   $1.50   per   month. 

MANHATTAN,  KAN.— The  Wareham  &  Wood  Telephone  Company  uses 
Sterling  apparatus.  It  has  a  400-drop  board  and  450  subscribers.  There  are 
30  miles  of  toll  line. 

G.^LENA,  KAN. — Messrs.  Williams  &  Robinson  are  the  owners  of  the 
Galena  Telephone  Company  and  report  bright  prospects  for  business  in  their 
section.  They  operate  a  700-drop  board,  have  500  subscribers  and  80  miles 
of  toll   line.     An  increase  and  a   new   exchange   at  Scamnion  are   projected. 

CARLISLE,  KY.— The  Carlisle  Telephone  Company  is  extending  its  lines 
and  making  good  progress.  It  has  a  400-drop  board  and  37S  subscribers;  also 
28  miles  of  toll  line. 

VINEYARD  HAVEN,  MASS.— The  Public  Telephone  Company  operates 
a  260-drop  board,  has  117  subscribers  and  175  miles  of  toll  line.  A  large 
increase  in  capacity  is  projected.  The  company  is  holding  its  own  in  spite  of 
keen    competition. 

CANTOR,  MINN.— The  telephone  station  here  is  managed  and  owned  by 
Mr.  J.  Dunford.  It  has  300  subscribers  and  nearly  150  miles  of  toll  line; 
also  many  farmers'  lines  with  18  to  24  on  a  line.  Improvements  and  additions 
are  projected. 


THIEF  RIVER  F.\LLS,  MINN.— The  telephone  station  here  is  owned  by 
Mr.  H.  Frant.  It  operates  a  200-drop  board  and  has  192  subscribers.  A  60- 
mile  toll  line  has  been  laid  out,  lo  miles  of  which  are  completed.  Local  lines 
are  also  to   be   built. 

HARTVILLE,  MO.-  The  Hartville  Telephone  Company  uses  a  Stromberg- 
Carlson  so-drop  board  and  has  43  subscribers.  There  are  64  miles  of  toll 
lines.     The  outlook   for  telephone  business  in  this  section   is   fine. 

JULIAN,  NEB. — The  Julian  Telephone  Company  operates  a  Eureka  too- 
drop  board,  has  50  subscribers  and   20  miles  of  toll   line. 

NELIGH,  NEB.— The  Northwestern  Telephone  Company  operates  a  200- 
drop  board  here,  has  170  subscribers  and  15  miles  of  toll  line.  Its  rates  are  $2 
and  $1,  and   150.   for  party  lines.  v 

CREIGHTON,  NEB.— The  Camp  Dewey  Telephone  system  is  making  rapid 
progress  and  has  to  enlarge  its  switchboard  capacity.  It  now  has  250  miles 
of  toll  line  and  is  about  building  75  miles  more.     There  are  198  subscribers. 

TUCKERTON,  N.  J. — The  Atlantic  Burlington  &  Ocean  Telephone  Company 
operates  a  100-drop  board,  has  16  subscribers  and   10  miles  of  toll  line. 

STAMFORD,  N.  Y.— The  Stamford  Telephone  Exchange  operates  a  loo- 
drop  board  with  60  subscribers.  It  proposes  putting  in  a  new  switchboard  and 
new  cable. 

WOODHULL,  N.  Y.— The  Woodhull  Telephone  Company  operates  a  few 
miles  of  toll  line,  but  there  is  every  prospect  of  every  road  in  the  district 
being  utilized  for   telephone  extensions. 

ALDEN,  N.  Y.— The  Alden  Telephone  Company  has  not  been  operating  long, 
but  expects  to  increase  its  sphere  of  work  soon  and  to  have  long  distance 
connection.      It  has   a   lOO-drop  board   and   25   subscribers. 

COHOES,  N.  Y.— The  Cohoes-Waterford  Home  Telephone  Company  has 
been  installed  only  two  months,  but  is  doing  extremely  well.  It  operates  800 
drops  of  a  board  of  3,000  capacity  and  has  500  subscribers  at  $40  to  $20 
per  year. 

MARS  HILL,  N.  C— The  Ivy  Telephone  Company,  of  Mars  Hill,  is  con- 
templating  several   extensions. 

SALISBURY,  N.  C— The  Salisbury  Telephone  Company  is  building  a  sys- 
tem in  Spencer,  about   100  telephones  being  installed  in  the   new  plant. 

ASHEVILLE,  N.  C— The  Asheville  Telephone  Company  and  the  Southern 
Bell  Telephone  Company  have  conditionally  consolidated.  A  new  corporation 
will  be  created  provided  the  city  grants  the  desired  franchise.  The  consoli- 
dation will  mean  higher  rates  and  the  dismantling  of  the  Bell  system. 

OXFORD,  OHIO.— The  Oxford  Telephone  Company  will  extend  its  system 
under   the   supervision   of   the   county   engineer. 

NEWARK,  OHIO.— The  Newark  Telephone  Company  has  been  authorized 
to   increase    its   capital    stock    from   $60,000    to   $100,000. 

JEFFERSON,  OHIO.— The  Jefferson  &  Warren  Telephone  Company  has 
been  making  some  needed  improvements  to  its  lines  in  this  place.  Consider- 
able new  cable  has  been  stretched. 

COLUMBUS  GROVE,  OHIO.— The  village  council  has  granted  a  franchise 
to  the  Mutual  Telephone  Company  to  enter  this  city.  The  company  is  made 
up    mainly    of    farmers    who    desire    connections    with    the    city. 

ST.  MARYS,  OHIO.— The  stockholders  of  the  St.  Marys  Telephone  Com- 
pany have  decided  to  enlarge  the  plant  to  about  twice  the  present  size.  The 
capital  stock  of  the  company  will  also  be  increased  to  $60,000. 

DILLONDALE,  OHIO.— The  Vigilant  Telephone  Company  at  a  recent 
meeting  appointed  a  committee  to  solicit  subscribers  and  also  consider  a  propj- 
sition  to  combine  with  two  other  companies  and  build  lines  direct  to  Mingo 
Junction. 

CANTON,  OHIO.— The  Stark  County  Telephone  Company  will  expend 
about  $80,000  during  the  next  three  months  in  enlarging  its  exchange  in  this 
city.  Other  large  sums  of  money  will  be  spent  in  extending  the  lines  to  all 
parts   of   Stark   and   adjacent   counties. 

FREMONT  OHIO.— The  Fremont  Home  Telephone  Company  will  soon 
increase  its  capital  stock  from  $60,000  to  $100,000.  Part  of  the  increase  will 
be  expended  for  a  new  switchboard  to  take  care  of  the  rapidly  increasing 
business.  The  company  has  about  750  exchange  subscribers  and  nearly  50 
farm  line  subscribers.     It  has  about  ten  miles  of  metallic  circuit  toll  lines. 

OTTAWA,  ONT.— As  soon  as  its  charter  is  granted  by  the  Dominion  par- 
liament it  is  the  intention  of  the  Canadian  Telephone  Company  to  institute  a 
special  rural  system  in  Canada,  in  an  effort  to  make  the  telephone  as  popular 
as  the  post  otHce.  It  is  prepared  to  give  a  long  distance  service  for  about 
half  the  present  rates  charged  by  the  Bell  Company.  Subscribers  m  cities 
like  Montreal,  Toronto  and  Ottawa  will  be  given  a  20-mile  circuit  without  extra 
cost  above  that  paid  for  their  telephones. 

CHESTER,  PA.— The  United  Telephone  Exchange  was  struck  by  a  tor- 
nado on  July  3  and  set  on  fire,  the  loss  being  $5,000. 

WAINSBURG,  PA.— The  South  Penn  Telephone  &  Telegraph  Company  will 
build  a  telephone  line  in  Green  County.  Mr.  M.  R.  Travis  is  one  of  the 
directors. 

BALUNGER^  TEX.— The  Central  Texas  Telephone  Company  has  a  210- 
drop    board    and    160    subscribers. 

OGDEN,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Company  has  begun 
the  work  of  building  underground  conduits  for  its  system  and  it  will  not  be 
long  before  the  city  is  free  from  overhead  wires. 

SALT  LAKE  CITY,  UTAH.— The  directors  of  the  Rocky  Mountain  Bell 
Telephone  Company  have  authorized  the  purchase  of  the  plants  of  the  Powder 
River  Telephone  Company  and  the  Sheridan  Telephone  Company  in  central 
and  eastern  Wyoming,  which  will  add  325  miles  of  line  to  the  system. 

CL.AREMONT,  VA. — The  Claremont  Telephone  Company  operates  a  so- 
drop    board    and    has    42    subscribers     and    15    miles   of    toll    line. 
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CI.II'TON,  ARI/.-  rrclnmii.ity  »iiivryi  utr  liriiiu  innilr  liir  the  rrit,il>hili 
nirni  of  u  large  rlrctric  power  uiul  Irniianiiaiiioii  pluiit,  to  l>e  located  on  the 
Hide  River.  The  »urvey  U  In  rliarRe  of  A.  K.  Johni,  an  rnuineer  of  San 
l'rnnrl>ro,  II  li  •tatecl  that  the  oi'tuul  work  of  ennui riiii ion  will  lirKiti  at  loon 
■a  the  preliminary  arrangeinenla  rnn  lie  moile.  The  electrical  energy  it  to  be 
trnnniniltril  to  C'liflnn  anil  Morriuiii  where  it  will  lie  utili/ed  in  the  niinra  anil 
•metier*  and   for   di>me!«tic  piirpo«eii. 

I'T.  SMITH.  AKK.  It  ii  ataled  that  Col.  Iru  Ogleaby  ii  prrp.irinu  .in  nrdl 
nance  for  un  electric  light  plant. 

PINK  HLUFF.  ARK.-DougUi  C.  Rell  han  recently  bought  the  pljint  of  ihr 
Ciliient  Light  &  Traniil  Company,  of  I'ine  UlufT,  the  conniderntion  being 
$15,000.     Chat.   Senyard   wai  the  former  owner. 

S.AN  KR.XNCISCO,  CAI..— It  ia  st.itcd  that  bida  ore  wanted  about  Augual  1 
(or  conairiicting  the  lo.ooo-hp  water  power  of  Knwr.nh  River  Tower  Cum 
pahy.  at  an  entimiited  coat  of  $1,000,000.  Leon  M.  Ilnll,  814  Il.iywnrd  lliiilil 
ing,  San   I'ranciaco,   ia  the  engineer. 

MACON,  GA. — Twenty-five  thousand  horse  power  is  being  diveluped  from 
the  Ocmulgre  Rivrr  near  Mncrn,  to  secure  power  for  generating  electricity  for 
Macun  and  other  towns.  The  cost  will  be  about  $500,000.  Henry  Home,  of 
Mocon,  is  said  to  be  interested.  A  dam  is  also  being  built  near  Milledgcvillc 
on  the   Ocomee   River. 

ALTON,  ILL.^Thc  Alton  City  Council  will  consider  .it  ils  mxt  meeting  a 
proposition  for  lighting  the  cily  with  enclosed  arc  lamps  in  the  place  of  the 
present  system  of  open-arc  lights.  The  company  now  lighting  the  city  of 
Alton,  the  Alton  Railway,  Gas  and  Klectric  Company,  will  make  the  proposition 
for   the    new   contract. 

KI>\V.'\ROSVII.I.Iil.  ILL.--A  controversy  of  several  years  standing  was 
ended  July  8.  when  the  City  Council  of  Edwardsville  granted  a  franchise  to 
the  Kdwardsville  Electric  LiRht  &  Power  Company  for  a  period  of  seven  years, 
and  entered  into  contract  with  the  company  to  furnish  the  municipal  lighting. 
The  new  franchise  provides  a  rate  of  $75  a  year  for  city  arc  lights,  operated 
every  night;  commercial  lighting  at  12c.  per  kw-hour  net  on  incandescent  cir- 
cuits, with  no  -charge  for  meters  or  meter  rental.  A  clause  provides  that  the 
city  may  purchase  the  plant  at  the  expiration  of  five  years. 

CONVERSE,  IND. — The  Converse  Electric  Company  has  been  incorporated, 
with  a  capital  of  $12,500,  by  J.  A.  Henry.  J.  J.  Sumpter,  and  others. 

ANDERSON,  IND.— The  Westinghousc  Electric  &  Mfg.  Company  has  con- 
tracted to  supply  a  turbine  engine  for  the  city  electric  light  plant  for  $19,250. 

COLUMBUS  CITY,  IND. — It  is  proposed  to  improve  the  electric  light  plant 
at  a  cost  of  about  $5,000.  There  will  be  required  one  horizontal  tubular  boiler, 
one  side  crank  engine  of  150-hp;  one   lookw  alternator,  steam  pipe  fitting,  etc. 

LOGANSPORT,  IND.— Bids  will  be  received  by  the  Electric  Light  Com- 
pany of  the  City  Council  until  August  31  for  furnishing  two  high-pressure 
steam  boilers  having  a  capacity  of  350  hp  each.     A.  D.   Pansier  is  City  Clerk. 

RICHMOND,  IND.— Bertram  &  Storrs,  of  New  York,  have  purchased  the 
property  of  the  Richmond  Light,  Heat  &  Power  Company.  The  consideration 
is  said  to  have  been  $100,000,  the  purchasers  paying  50  cents  on  the  dollar  for 
the  $200,000  worth  of  bonds  of  the  local  company,  with  the  stock  thrown  in. 
The  purchasers  will  be  compelled  to  compete  with  the  municipal  plant,  which 
will    relieve  the  company   of  the   street   lighting  next   year. 

BUHL,  MINN.— The  Northern  Electrical  Company,  of  Duluth,  Minn.,  has 
secured  the  contract  for  constructing  the  electric  light  plant  at  Buhl. 

ST.  CHARLES,  MINN. — The  contract  for  constructing  an  electric  light 
plant  has  been  awarded  to  the  American  Electric  Company,  of  St.  Paul,  Minn., 
for  $9,990. 

ST.  LOUIS,  MO. — The  Union  Electric  Light  &  Power  Company,  formerly 
the  Citizens'  Electric  Light  &  Power  Company,  has  made  application  for  a 
permit  to  erect  a  $500,000  power  house  on  the  river  front  between  Ashley  and 
Biddle   Streets. 

MEXICO,  MO. — A  company  composed  of  S.  M.  Locke,  president;  J.  W. 
Wooldridge,  vice-president;  F.  A.  Morris,  secretary  and  treasurer,  and  E.  R. 
Locke,  has  purchased  the  Mexico  Electric  Company's  plant  from  Messrs. 
Thomas  Waddell,  Harry  Rubey  and  \V.  E.  McCully,  of  Macon  City,  for  about 
$35,000. 

CLAYTON,  MO-— The  Valley  Park  Electric  Company  has  filed  articles  of 
incorporation.  The  incorporators  are  William  \V.  Darley,  W.  J.  Vance,  Jas. 
H.  Beal  and  R.  T.  Rossell,  of  Pittsburg,  Pa.;  George  W.  Easley,  Lon  O. 
Rocker  and  Edward  T.  Miller,  of  St.  Louis.  The  capital  stock  is  $50,000. 
The  object  of  the  company  is  to  furnish  current  for  light,  heat  and  power  in 
Valley  Park    (a  suburb  of  this  city)    and  the  adjacent  country. 

GUILFORD  COLLEGE,  N.  C— The  sum  of  $1,000  has  been  donated  to 
Guilford  College  for  the  erection  of  an  electric  lighting  plant. 

MICAVILLE,  N.  C. — The  Estatee  Electric  Company,  of  Micaville,  has  been 
chartered  with  $125,000  capital  by  Geo.  D.  Miles,  of  Chicago,  W.  \V.  Chapman, 
of  Micaville,  and  others. 

CHARLOTTE,  N.  C— It  is  reported  that  Geo.  W.  Vanderbilt  will  build  a 
model  manufacturing  town  between  Hendersonville  and  Brevard,  N.  C,  with 
complete  systems  of  electric  lights,  heating,  power  and  water. 

NEWARK,  N.  J. — Bids  for  lighting  the  city  with  electric  lamps  for  two  and 
five  years  were  received  from  the  United  Electric  Company  on  June  18,  by  the 
Board  of  Works.  The  company  offered  to  furnish  the  standard  type  of  open 
arcs  for  two  years  for  $98.55  per  lamp,  and  enclosed  arcs  for  five  years  at 
S95  each. 


FKKKI>(^)Ur,   I..    I.,   N.    Y.-The  cilixcni   voted  to  expend  $3,000  to  extend 
Ihr  eiimmrrclnl  lighting  •yilrin,  nnd  f6,noo  for  ruiendinK  Ihr  uairr   woiki. 
I>,   Shra  U  VllloRr  Clerk. 

V'AI.A'IIK.  N.  Y.  Jarnr*  E.  .Snyder,  of  N'alalic,  and  John  Snyder,  of  .New 
York,  hiivr  puitli.i>id  Ihr  Viilnllr  eltciric  light  plant.  It  la  npuitrd  ili.ii  iliry 
will   jnntnll   an   entirely  new   pluni   and  give  the   villagr  all-night   lervicr 

POTSDAM,  N.  Y,— W.  II,  Walling  and  II.  ».  Iloiclirlrr  nrr  ready  to  innvn 
bida  for  matrrial  for  D  new  concrrlr  dam  which  ia  In  be  built  by  the  day. 
Thia  work  U  prrparatory  to  the  eonatruclion  of  a  municipal  rlrctric  light  plant. 

SANTA  I"E,  NEW  MEX.— It  ia  announced  that  the  Capitol  Light  Jr 
Power  (iwhpnny  will  brgin  the  conotruction  of  ila  large  electrical  grnrrating 
plant,  to  be  Incutrd  on  the  Pecoa  River  iiboul  Auguat  1.  The  alorkholdrra  of 
the  r<ini|>any  are  for  the  moat  part  reai'lenta  of  Toledo,  Ohio.  J.  II.  Webaler, 
"(  Drnvrr,  Colo.,  ia  connrctrd  with  the  enterpriae.  The  company  propoaea  to 
build  Irnnainiaaion  linea  to  Santa   I''r,   I.aa  Vegaa  and  Albui|ueri|ur. 

IIRII.I.IANT,  OHIO.  —  The  .Strul>rnville  Traction  &  Light  Conipaiiv  i«  prepar- 
ing to  furniah  electric  light   in    Brilliant. 

COLUMBUS,  OHIO.- The  State  will  inalnll  an  electric  lighting  plant  al  ilie 
Slate  encampment  grounda  near  Newark. 

CLEVELAND,  OHIO,  -The  Hoard  of  Public  Service  baa  been  aulhorircd 
to  expend  $j,ooo  in  having  plans  prepared  for  the  proposed  municipal  lighting 
plant  which  will  be  operated  in  connection  with  the  new  water  worka  pumping 
station. 

SPRINGFIELD,  OHIO.— The  lighting  plant  of  the  American  Railway  Com- 
pany, of  Philadelphia,  which  is  located  in  this  cily,  baa  been  purchaaed  by  the 
Springfield  Light,  Heat  &•  Power  Company  for  $350,000.  The  worka  will  be 
enlarged. 

DILLONVALE,  OHIO. — The  village  will  vote  on  a  proposition  to  iuue 
$35,000  of  bonds  for  the  purpose  of  building  an  electric  lighting  and  water 
works  plant.  The  measure  will  probably  pass.  Twenty-five  arc  lamps  will  be 
installed,  together  with  the  necessary  generating  equipment. 

BAKER  CITY,  ORE. — It  is  announced  that  the  General  Electric  Company 
has  been  awarded  the  contract  for  all  the  necessary  machinery  for  the  Rock 
Creek  Power  &  Transmission  Company's  power  plant  near  this  city.  The  plant 
will  furnish  electrical  power  for  transmission  to  this  city. 

PORTLAND,  ORE.— The  Portland  General  Electric  Company  is  stated  to 
have  secured  the  contract  for  lighting  the  streets  and  city  buidlings  for  one 
year.  The  contract  calls  for  850  street  arc  lights,  which  will  be  maintained  for 
$4,500  a  month.     Additional  lights  will  cost  $5.30  each  a  month. 

BAKER  CITY,  ORE.— The  Baker  City  Gas  &  Electrical  Company  is  making 
rapid  progress  in  the  re-establ'shmcnt  of  its  power  plant.  The  engine  is  now 
being  installed,  and  the  plant  will  be  in  operation  by  August  i.  Many  manu- 
facturing enterprises  will  be  started  as  a  result  of  the  installation  of  the  plant, 
including  flouring  and  woolen  mills.  Work  is  also  being  pushed  on  the  power 
plant  will  be  in  operation  by  the  end  of  the  present  year. 

M'KEESPORT,  PA. — It  is  stated  that  the  Altmyer  Light  &  Power  Company 
is  to  install  an  electric  light  and  power  plant  in  McKeesport,  at  a  cost  of 
$150,000. 

ROCK  HILL,  S.  C— The  Catawba  Water  Power  Company,  of  Rock  Hill, 
has  increased  its  capital  stock  from  $250,000  to  $650,000. 

WINNSBORO,  S.  C— Bids  will  be  received  by  the  Town  Council  for  a 
municipal  lighting  plant,  of  35  arc  and  600  incandescent  light  capacity.  W.  B. 
Smith,  Whaley  &  Co.,  Columbia,  are  the  engineers. 

DICKSON,  TENN. — It  was  voted  June  23  to  construct  water  works  and  an 
electric  light  plant. 

GRANDVIEW,  TEX.— W.  B.  Head  is  stated  to  have  secured  a  franchise 
for  an  electric  light  plant. 

LAREDO,  TEX. — Local  capitalists  contemplate  erecting  an  electric  power 
plant  on  the  Rio  Grande  at  a  point  about  25  miles  above  here.  C.  C.  Pierce, 
of   Laredo,    can    probably   give   information. 

MARLIN,  TEX.— Prof.  T.  U.  Taylor,  of  the  engineering  department  of  the 
State  University  at  Austin,  has  made  an  examination  of  the  Brazos  River  at 
a  point  near  here  with  the  view  of  determining  the  amount  of  water  power 
available  for  an  electrical  generating  plant  which  Captain  J.  A.  Martin,  B.  C. 
Nettles  and  other  citizens  of  Marlin  contemplate  establishing.  It  is  stated 
that  Prof.  Taylor's  report  is  very  favorable  and  that  further  steps  towards  car- 
rying   out    the    project    will    soon    be    taken. 

SPRINGVILLE,  UTAH.— The  $20,000  bonds  authorized  to  be  issued  by  this 
city  for  the  installation  of  an  electric  plant  have  been  sold  to  E.  H.  Rollins, 
of  Denver,  Colo. 

PROVO,  UTAH. — The  Telluride  Power  Company  is  making  improvements 
in  its  plant  which  will  increase  the  capacity  from  1800  to  3000  horse  power. 
The  work  involves  the  construction  of  a  flume  a  distance  of  eight  miles  to  the 
mouth  of  Provo  canyon,  where  a  second  power  plant  will  be  installed. 

SPOKANE,  WASH. — The  Washington  Water  Power  Company  has  begun 
surveys  for  the  proposed  electric  plant  to  be  constructed  at  Post  Falls,  which 
will  cost  $500,000. 

SEATTLE,  WASH.— The  City  Council  has  granted  to  F.  A.  Pieplow,  of 
La  Junta,  Col.,  a  franchise  for  electric  light  plant  and  a  telephone  system.  The 
plant  will  be  in  operation  by  the  end  of  the  present  year. 

KILBOURN,  WIS. — The  Village  Trustees  are  reported  to  be  considering  the 
question  of  constructing  an  electric  light  plant. 

LA  CROSSE,  WIS. — The  Council  has  passed  an  ordinance  ordering  all  elec- 
tric  wires   in  the   brick  paved   district   underground. 


July  i8,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


125 


The  Electric  Railway. 


UUNTSVILLE,  ALA.-  A.  B.  Coryell,  superintendent  of  the  Huntsville 
Electric  Railway,  Light  &  Power  Company,  announces  that  the  company  will 
install  a  new  $25,000  plant  to   be  completed  within  six  months. 

TUSCUMBIA,  ALA. — The  power  house  to  furnish  power  for  the  new  inter- 
urban  line  of  the  Tuscumbia,  Sheffield  tk  Florence  Street  Kailway  in  Alabama 
is  now  being  erected  and  the  line  will  probably  be  started  up  by  November  i. 

HARTFORD,  CONN.— The  Manila  Electric  Railroad  &  Power  Company 
has  been  organized  under  the  laws  of  Connecticut,  with  an  authorized  capital 
stock  of  $6,000,000,  par  value  of  shares  $ioo  each.  A  holding  company  of 
similar  name  was  incorporated  in  New  Jersey  last  spring,  but  the  present 
company,  formed  under  the  more  liberal  laws  of  Connecticut,  owns  the  franchise 
and  rights  in  Manila. 

CARTEKSVILLE,  GA.— The  Everett-Moore  Syndicate,  of  Toledo,  O.,  has 
agreed  to  build  an  electric  railway  from  Athens  to  Cartersville,  Ga.,  if  the  peo- 
ple along  the  route  will  give  $30,000  and  the  right  of  way.  A  preliminary 
survey  will  be   made. 

ATLANTA,  GA. — The  Atlanta  Interurban  Railway  Company  has  been  in- 
corporated with  a  capital  stock  of  $100,000  to  build  the  proposed  electric  rail- 
way between  Atlanta  and  Marietta.  Interested  in  the  company  are  Georgia 
Railway  &  Electric  Company  interests.  The  incorporators  of  the  company  are: 
P.  S.  Arkwright,  G.  W.  Brine,  T.  K.  Glenn,  W.  H.  Glenn,  H.  N.  Hurt,  S.  E. 
Simmons,  S.  J.  Bradley,  R.  E.  Cullinanc,  \V.   B.  Stoval  and  F.  M.  Fisk. 

SPRINGF'IELD,  ILL. — The  articles  of  incorporation  of  the  Springfield  & 
Southwestern  Railroad  Company  have  been  filed.  The  capital  stock  of  the 
company  is  $25,000.  The  incorporators  and  first  board  of  directors  are:  J.  \V. 
Maunts,  G.  D.  Chaffee,  Max  Kleeman,  T.  F.  Dove,  of  Shelbyville,  and  C.  Week- 
ley,  Obed,  E.  D.  Kerr,  Brunswick,  and  R.  P.  Smith,  of  Moweaqua,  all  citizens 
of  Shelby  County. 

FT.  WAYNE,  IND.— The  Ft.  Wayne  and  Springfield  Railroad  Company  has 
been  incorporated.  The  capital  stock  of  the  company  is  $300,000.  The  pro- 
motors  are:  William  II.  Fedderjohann,  John  H.  Koenig,  Henry  J.  Happel  and 
others. 

INDIANAPOLIS,  IND.— The  French  Lick  &  West  Baden  Electric  Kail- 
way  Company  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $30,000. 
The  incorporators  are  Thomas  Taggart,  William  A.  Holt  and  B.  J.  T.  Jeup. 
Thomas   Taggart  is   president   and   Maurice   Donnelly  secretary. 

ANGOLA,  IND. — The  Goshen  &  Indiana  Traction  Company,  incorporated  to 
build  a  line  from  Goshen  to  Angola,  Ind.,  has  changed  its  name  to  the  Northern 
Indiana  Railway  Company,  and  filed  a  mortgage  to  the  Colonial  Trust  Com- 
pany, of  Pittsburg,  as  trustee,  to  secure  $3,500,000  of  fifty-year  bonds. 

INDIANAPOLIS,  IND. — The  capital  stock  of  the  Indianapolis  &  Cincin- 
nati Traction  Company  has  been  increased  from  $1,500,000  to  $2,000,000.  The 
stockholders  at  the  same  time  ordered  a  bond  issue  of  $4,000,000.  The  entire 
stock  issue  and  $2,000,000  of  the  bonds  have  already  been  sold  to  Indianapolis 
capitalists. 

LAFAYETTE,  IND.- The  directors  of  the  Lafayette  Street  Railway  Com- 
pany have  voted  to  turn  the  road  over  to  the  Fort  Wayne,  Logansport  & 
Lafayette  Traction  Company.  Superintendent  C.  D.  Emmons,  of  the 
Lafayette  Company,  will  become  general  manager  of  the  Traction  Company, 
with  headquarters  at  Fort  Wayne.      This  is  the  beginning  of  the  merger  system. 

DES  MOINES,  lA. — The  articles  of  incorporation  of  the  Western  Iowa 
Interurban  Railway  Company  have  been  filed.  The  capital  is  $100,000.  Presi- 
•dent,  J.  A.  Nash;  secretary,  C.  R.  Benedict. 

DES  MOINES,  lA.— The  Illinois  &  Iowa  Railway  Company,  of  Clifton, 
has  given  notice  of  increase  of  its  capital  stock  to  $1,500,000.  The  increase 
was  made  necessary  by  the  intention  of  the  company  to  complete  the  inter- 
urban line  between  Clinton  and  Davenport  at  once.  This  is  the  company 
which  has  been  promoted  by  Thomas  Wilcox,  of  Des  Moines.  The  road  is  now 
under   construction. 

LOUISVILLE,  KY. — Articles  of  incorporation  of  the  Louisville  &  Cin- 
cinnati Interurban  Railway  Company  have  been  filed  in  Indianapolis.  The 
step  is  the  culmination  of  plans  formed  quietly  by  capitalists  of  Louisville, 
New  Albany  and  JefFersonville,  the  intention  being  to  operate  a  direct  inter- 
urban line  to  Cincinnati.  It  is  announced  that  all  arrangements  have  been 
made  and  the  work  of  construction  will  begin  shortly.  The  capitalization  has 
been  fi.xcd  at  $50,000,  this  being,  of  course,  a  nominal  sum  for  temporary  use. 
The  directors  are:  George  B.  Lcvvman.  president  of  the  First  National  Bank; 
John  F.  McCuUoch,  of  New  Albany,  Ind.;  John  C.  Zulauf,  of  Jeffersonville, 
Ind.,  and  Louis  Hartman,  of  New  Albany. 

WORCESTER,  MASS. — The  new  trolley  line  between  Worcester  and  Bos- 
ton was  opened   for  traffic  on  July   i. 

NEWTON,  MASS.— The  Newton  Street  Railway  Company  has  petitioned 
the  Railroad  Commissioners  for  authority  to  issue  $185,000  additional  capital 
stock  for  improvements  and  additions. 

BOSTON,  M.^SS. — The  Worcester  &  Holden  Railway  Company  has  petitioned 
the  Railroad  Commissioners  for  authority  to  issue  $100,000  5  per  cent,  twenty- 
year  bonds,  and  $50,000  stock  to  fund  floating  debt  and  to  purchase  new  equip- 
ment and  real  estate. 

BOSTON,    M.\SS. — The   Boston   &   Worcester    Street    Railway   Company  has   ■ 
petitioned  the  Board  of  Railroad  Commissioners  for  authority  to  issue  $1,000,000 
H'/i  per  cent  twenty-year  bonds  and  $250,000  stock  for  the  purpose  of  building 
and    equipping    its    road. 

WHITINSVILLE,  M.ASS. — The  Selectmen  of  Northbridge  have  voted  to 
grant  a  franchise  to  the  Uxbridge  &  Blackstone  Street  Railway  Company  for 
an  extension  of  its  track  to  connect  at  Whitinsville  with  the  Linwood  Street 
Kailway. 


BATTLE  CREEK,  MICH.— The  Grand  Rapids  &  Southern  Michigan  Trac- 
tion Company  has  been  incorporated,  with  a  capital  stock  of  $1,300,000.  The 
stockholders  of  the  company  are:  Arthur  J.  White,  Edward  F.  Pangborn  and 
-Mfred  E.  Poulscn,  of  Battle  Creek. 

JACKSON,  MICH. — Articles  of  incorporation  have  been  filed  by  the  Jackson, 
Ann  Arbor  &  Detroit  Traction  Company,  with  a  capital  stock  of  $2,500,000. 
The  stockholders  are:  William  Halls,  Jr.,  Summit,  N.  J.;  U.  S.  Potter,  Jackson, 
Mich.;  Leonard  H.  Hole,  Montclair,  N.  J.;  William  N.  Color,  Jr.,  Newark, 
N.  J.;  W.  A.  Boland,  Yonkers,  N.  Y.;  Henry  R.  Carse,  New  York,  N.  Y.,  and 
George  W.  Mechem,  Battle  Creek,  Mich. 

HAGKRSTOWN,  MD.— The  Chambersburg,  Greencastle  &  Waynesboro  Elec- 
tric Railway  Company  has  purchased  the  electric  plant  of  the  Waynesboro  Elec- 
tric Light  &  Power  Company.  A  mortgage  for  $300,000  against  all  the  prop- 
erty of  the  former  company  has  been  put  on  record.  Bonds  amounting  to 
$250,000  only  are  to  be  issued  against  the  mortgage. 

BELVIDERE,  N.  J.— The  Easton  (Pa.)  &  Belvidere  (N.  J.)  Street  Railway 
Company  has  awarded  the  contract  to  build  its  railway  to  the  Railway  Construc- 
tion Company  of  America,  with  offices  in  the  Exchange  Building,  Boston,  Mass., 
and  work  will  begin  at  once.  The  directors  are:  W.  S.  Reed,  Leominster,  Mass.; 
Charles  A.  Shipper,  Milford,  Mass.;  Michael  J.  McGawley,  Boston;  John  Mc- 
Gawley,  Lowell;  E.  B.  Fullen,  Haverhill,  Mass.,  general  counsel;  Charles  A. 
Richardson,  Boston,  general  manager,  and  Howard  Mitchler,  of  Easton,  Pa. 

BROOKLYN,  N.  Y.— The  Postoffice  Department  has  issued  a  fraud  order 
against  the  American  Street  Car  Transportation  Company  of  Brooklyn.  The 
company  advertised  to  sell  for  one  cent  each,  tickets  good  on  any  electric  and 
elevated  street  car  in  the  United  States.  This  it  did  by  an  "endless  chain" 
scheme,  whereby,  in  order  to  obtain  25  cents  worth  of  one-cent  tickets,  it 
would  be  necessary  for  the  applicant  to  sell  three  "introducers"  at  25  cents 
each  to  his  friends,  and  for  each  of  the  three  friends  to  return  their  "intro 
ductions"  to  the  company  with  75  cents,  with  which  to  supply  in  turn  three 
of  their  friends,  with  "introductions."  The  company  operatel  in  many  cities, 
and   by  its   methods  caused  street   railway   managers   much  annoyance. 

JOHNSTOWN,  N.  Y.— The  extension  of  the  trolley  system  of  the  Fonda, 
Johnstown  &  Gloversville  Railroad  Company  from  Amsterdam  to  Sche.nectaJy, 
has  been  formally  opened  for  traffic. 

NEW  PALTZ,  N.  Y.— The  property  of  the  New  Paltz  &  Poughkeepsio  Trac- 
tion Company  has  been  sold  under  foreclosure  to  Charles  J.  Rowe,  of  New 
Jersey,  representing  some  bondholders,  for  $200,000.  The  Franklin  Trust 
Company  was  the  trustee  under  a  $100,000  mortgage. 

ONEONTA,  N.  Y. — On  the  application  of  attorneys  for  Oneonta  creditors  of 
the  Oneonta,  Cooperstown  &  Richfield  Springs  Railway  Company,  Judge  Mattice 
has  appointed  Herbert  T.  Jennings  receiver.  Liens  aggregating  $100,000  have 
been   filed  in   Otsego   and   Herkimer  counties. 

NEW  YORK,  N.  Y. — E.  Hanson,  president  of  the  Havana  Electric  Railway 
Company,  announces  that  financial  arrangements  have  been  completed  in  London 
for  a  very  considerable  extension  of  the  Havana  electric  railway  system.  It  is 
stated  that  in  due  course  the  Havana  Railway  will  have  100  miles  of  track. 

NEW  YORK,  N.  Y.— The  Brooklyn  Rapid  Transit  Company  broke  all  pre- 
vious big  traffic  records  on  the  Fourth  of  July.  Two  million  passengers  were 
carried  on  the  surface  and  elevated  roads.  Although  the  cars  and  trains 
were  run  without  any  regular  schedule,  there  was  not  a  single  casualty,  and 
only  a  few  minor  mishaps  and  delays.  Sunday,  July  s.  was  another  big 
record  day. 

KINGSTON,  N.  Y. — The  property  and  franchises  of  the  New  Paltz  &  Pough- 
keepsie  Traction  Company,  which  operates  over  the  Poughkeepsie  Bridge,  haj 
been  sold  at  auction  under  foreclosure  of  a  mortgage  by  the  Franklin  Trust 
Company,  of  New  York,  to  Charles  J.  Rowe,  a  New  Jersey  lawyer,  for  $20,000. 
The  mortgage  was  for  $1,000,000.  Rowe  is  believed  to  represent  the  Franklin 
Trust  Company. 

UTICA,  N.  Y. — A  report  has  been  received  in  this  city  to  the  effect  that  as 
soon  as  the  electric  railway  from  Johnstown  to  Schenectady  has  been  com- 
pleted it  will  be  transferred  to  the  New  York  Central.  It  is  said  also  that  the 
franchise  held  by  the  electric  line  will  permit  the  use  of  steam  power  as  well 
as  electricity.  The  line  runs  through  the  streets  of  Amsterdam.  The  Johns- 
town-Amsterdam line  is  already  in  operation  and  the  section  from  Amsterdam 
to    Schenectady   is   nearly   completed. 

ITHACA,  N.  Y. — The  Ithaca  &  Cortland  Traction  Company  has  filed  papers 
of  incorporation.  The  capital  stock  of  the  company  is  $200,000.  The  road  will 
be  20  miles  in  length.  The  directors  for  the  first  year  are:  Howard  L.  Chandler, 
Philadelphia,  Pa.;  Curtis  J.  Harrington,  New  York;  Ogden  Armstrong,  Philadel- 
phia. Pa.;  Francis  S.  Howell,  of  Philadelphia,  Pa.;  James  D.  Staley,  of  Phila- 
delphia, Pa.;  George  F.  Archer,  of  Camden,  N.  J.;  E.  H.  Chandler,  of  Atlantic 
City,  N.  J.,  and  C.  Taylor  Lcland,  of  Philadelphia,  Pa. 

CONNEAUT,  OHIO.— The  capitalists  who  are  building  the  Conneaut  &  Erie 
Electric  Railway  have  decided  to  lay  a  branch  line  from  Girard  south  to  Albion, 
Pa.     Work  will  be  started  soon  after  the  main  line  is  completed. 

MARION,  OHIO. — The  Marion  Railway,  Light  &  Power  Company  has  been 
incorporated,  with  a  capital  stock  of  $500,000.  The  inco. porators  are:  John  G. 
Webb,  W.  A.  Black,  O.  T.  Martin,  T.  Troupe  and  W.  S.  Rabbits. 

CINCINNATI,  OHIO.— The  Cincinnati,  Milford  &  Loveland  Traction  Com- 
pany has  purchased  the  privileges  and  interest  of  the  Cincinnati,  Milford  & 
Eastern  Traction  Company.  The  purchase  price  was  said  to  be  between  $60,000 
and  $70,000. 

DAYTON,  OHIO. — The  capitalization  of  the  Southwestern  Traction  Com- 
pany has  been  increased  to  $150,000.  The  capital  stock  will  be  increased  later 
to  $600,000,  when  there  will  be  a  bond  issue  in  that  amount.  The  road  is  to 
be  built  from  Dayton  to  Camden.  Among  the  prominent  Dayton  capitalists  in- 
terested is  M.  L.  Mowrer. 
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CINCINNATI.  OHIO.— Council  liai  decided  that  the  Iranchliei  o(  the  CIn- 
ciiinuli  Street  Kallwny  Cunitiaiiy,  wliicli  are  e>|>irini{,  «rr  not  (tilijert  to 
public  anle,  and  cannut  l)r  KlTrrril  in  view  o(  llir  litiKnliuii  wlilcli  i»  |iriiilinK  In 
connecliiin  with  the  validity  of  the  Knurri  law.  nndrr  which  the  company  hold« 
B   soyeur    (ranchite. 

COLUMIU'S.  OHIO.— C;.Brlei  M.  Hoiler.  of  Dayton,  Ohio,  attorney  for  the 
Lebanon  &  Tranklln  Traction  Company,  baa  filed  a  certificate  of  Increaae  of 
capital  atocU  with  the  Srcrnniy  of  Stnle.  lie  uliilrd  that  the  line,  which  will 
be  n  mile*  in  lenKlh  and  will  run  between  I'ranklin  and  I.ebnnon,  will  toon 
he  murtrd.  IN>wri  »ill  lir  furnldicd  by  the  Clncinnnli,  Dnyton  &  Toledo  Trac- 
tion I'onipoiiy. 

KKKMONT.  OHIO. -The  County  CommUaloner*  have  granted  to  the  Kerlln 
Broa.  Company  an  cxicnirion  of  franchiae  fir  their  propoacd  Tifiin  I'remont 
electric  line.  The  franchi»e  expired  about  a  yrur  nRo,  but  the  Krrlin*.  by  agree- 
ing  to  repair  aonic  of  the  work  already  done,  have  had  their  grant  extended 
until  January  i,  1905.  It  i«  intimalnl  that  «ome  work  may  be  done  on  the  line 
thi»  summer. 

COI.UMnUS.  OHIO.— At  a  meeting  of  the  director*  of  the  Columbua  Railway 
Company  and  the  Columbus  Rnilwiiy  &  Light  Compnny  Robert  E.  Sheldon 
resigned  as  prc»i<lcnt  of  the  Columbus  Railway  Company  nnd  was  elected 
president  of  the  Columbus  Railway  iSi  Light  Company,  of  which  L.  S.  Steward 
was  chosen  vice-president.  Butler  Sheldon,  sou  of  R.  E.  Sheldon,  was  elected 
to  the  presidency  of  the  railway  company. 

ZANESVILLE,  OHIO.— The  Ohio  Power  Company,  of  Zanesville,  has  filed 
articles  of  incorporation,  with  a  capital  of  $50,000,  to  operate  an  electric  railway 
in  Zanesville  and  through  the  counties  of  Muskingum,  Coschocton.  W.ishinglon, 
Perry.  Licking  and  Pr.inklin.  The  company  is  also  authorized  to  supply  elec- 
tricity for  light,  heal  and  power.  F.  A-  Durban,  T.  F.  Shanglcy.  Charles  T. 
Atwcll.  W.  B.  Cosgrove  and  VV.  A.  Gibbs  arc  the  incorporators. 

.\LLENTOWN,  PA. — The  charter  of  the  Trcxlcrtown  &  Alburtis  Street  Rail- 
way Company  has  been  filed.  The  capital  stock  is  $18,000.  H.  E.  Ahrtns,  of 
Reading,  is  president.  The  directors  are:  G.  B.  Schaeffcr,  of  Fleetwood;  John 
Barbey,  John  L.  Bowman.  John  R.  Miller.  Ferdinand  Gratz.  James  R.  Mercer 
and  H.  E.  Ahrens,  of  Reading. 

ALTOONA,  PA. — A  charter  has  been  applied  for  in  New  Jersey  for  the  Johns- 
town &  Cumberland  Railways.  Light  &  Power  Company,  which  is  to  take  over 
a  score  or  more  of  street  and  suburban  railway  and  electric  light  plants  in  Cen- 
tral and  Southern  Pennsylvania,  between  Johnstown,  Pa.,  and  Cumberland,  Md. 
The  capital  stock  of  the  company  is  $6,000,000.  The  line  will  have  a  mileage  of 
150  miles. 

PITTSBURG,  PA. — A  new  street  railway  is  to  be  built  from  Hays  Borough 
south  to  Currys  Station,  a  distance  of  about  6  miles.  The  new  line  will  con- 
nect with  the  Pittsburg  Railway  Company's  lines  and  with  that  of  the  new  line 
to  Charlcroi.  The  right  of  way  was  secured  by  E.  W.  Curran,  of  Homestead. 
The  c.npital  of  the  new  company  is  $36,000.  The  officers  elected  are:  President, 
F.  H.  McKinncy.  of  Pittsburg;  secretary,  E.  W.  "Curran,  of  Homestead;  treas- 
urer. Daniel  McSwecney,  of  Hays. 

CH.\MBERSBURC;.  PA. — A  resolution  of  the  directors  of  the  South  Mid- 
dleton  Railway  Company  has  been  entered  for  record  at  the  Court  House.  The 
line  is  to  run  from  Burnt  House  to  Chambersburg.  This  line  is  said  to  be  a 
part  of  the  system  formerly  known  as  the  Baltimore,  Westminster  &  Gettysburg 
Electric  Railway,  and  which  will  extend  from  Westminster,  Md.,  to  Harrisbug, 
Pa.,  between  Chambensburg  and  Cumberland,  Md.,  completing  all  the  gaps 
between  the  lines,  which  would  give  a  total  of  150  miles  and  a  direct  line  from 
Johnstown  to  Cumberland,  a  distance  of  72  miles.  It  will  connect  thirty  or 
more  mining  towns  that  are  now  practically  isolated.  Among  the  companies 
whose  stock  and  plants  will  be  taken  over  by  the  new  corporation  are  the  Cum- 
berland &  Westernport  Street  Railway  Company,  the  Lonaconing,  Midland  & 
Frostburg  Railway  Company,  which  lines  are  now  built  and  in  operation;  the 
Meyersdale  &  Salisbury  Street  Railway  Company,  which  is  now  nearly  completed; 
the  lines,  stock  and  rolling  equipment  of  the  Johnstown  Passenger  Railway  Com- 
pany, which  includes  about  43  miles  of  railway  in  operation,  and  a  score  or 
more  of  electric  lighting  plants.  The  Robert  W.  Hunt  Company,  of  Pittsburg, 
which  designed  the  $1,000,000  plant  of  the  Pittsburg,  McKeesport  &  Connells- 
ville  Street  Railway  Company,  located  near  Connellsville,  has  been  retained  as 
engineers  for  the  company,  and  is  now  drawing  up  plans  for  an  immense  power 

plant. 

NASHVILLE.  TENN.— The  deed  to  the  property  of  the  Nashville  Railway 
has  been  transferred  to  the  new  owners  by  Charles  C.  Trabue,  the  commissioner 
appointed  by  the  Federal  Court  to  sell  the  property.  The  name  of  the  new 
company  will  be  the  Nashville  Railway  &  Light  Company.  Percy  Warner 
has  been  elected  president  and  J.  H.  Fall,  vice-president.  The  new  company 
will  operate  both  the  street  railway  and  the  Cumberland  Electric  Light  & 
Power  Company.  The  Nashville  Railway  &  Light  Company  will  authorize  a 
bond  issue  of  $5,000,000..  The  Nashville  Railway  Company,  for  which  a 
receiver  was  appointed,  had  bonds  outstanding  amounting  to  about  $6,500,000. 
Of  the  new  issue  $2,000,000  will  be  held  in  reserve  to  secure  the  underlying 
bonds  of  the  several  companies  of  which  the  Nashville  Railway  was  composed. 

SALT  LAKE  GIT'S,  UTAH.--The  Consolidated  Railway  &  Power  Com- 
pany, it  is  announced,  will  soon  establish  its  own  electric  power  plant. 

WHEELING,  W.  VA. — The  Fairmount  &  Clarksburg  Traction  Company 
has  been  incorporated,  with  a  capital  stock  of  $2,000,000.  The  incorporators 
are:  S.  L.  Watson,  L.  L.  Malone.  C.  Powell,  Walton  Miller  and  M.  L.  Hutch- 
inson, of  Fairmont.  This  company  is  said  to  be  the  successor  of  the  Fairmont 
&  Clarksburg  Electric  Railway  Company. 

CHARLESTON,  W.  VA.— The  Kanawha  Water  &  Light  Company  has  been 
granted  a  franchise  for  an  interurban  railway.  It  plans  to  connect  Charleston 
with  the  towns  up  and  down  the  Kanawha  River.  The  principal  stockholders 
in  the  company  are  Senator  Elkins  and  e.x-Senator  H.  G.  Davis. 

MILWAUKEE,  WIS.— The  Withee  &  Maplehurst  Electric  Railway  &  Light 
Company,  of  Milwaukee,  has  been  incorporated  with  a  capita!  stock  of  $50,000. 
The  incorporators  are  W.  J.  McElroy,  F.  C.  Eschweiler,  and  E.  H.  Naber. 
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TIIK  LIQUID  AIR  AND  X  RAY  INSTITUTE,  of  New  Vork.  ha«  Iwen  in 
corpornlnl  wiili  a  capital  of  ))(ii,ooo,  I lireitom:  H.  II.  Jnrgcr.  E.  L.  Thumpion 
iiriil    Itiinton    Moorr,   New    Vork. 

THE  NATIONAL  ELIXTRIC  COMPANY  hai  been  incorporated  in  New 
York  City  with  n  capital  (tork  of  $iu,ono.  the  incorporalori  being  Meiirt. 
Auguntui  Noll.  O.   C.    Braun  and  J.  C.  Corhin. 

THE  SOUTHERN  CAR  COMPANY,  of  High  Point.  N.  (  ..  ha«  l>rcn  char 
trred  with  a  capital  of  )6o,aoo  paid  in.  and  $^50,000  authorizrd.  The  company 
will  manufacture  cart   for  itenm  and  electric   rallwayi. 

THE  AMSTERDAM  ELECTRICAL  MFG.  COMPANY  hat  been  incor- 
porated ut  Amatrrdam.  N.  Y..  with  n  capital  itock  of  $50,000.  The  incor- 
porator* are   Charlei  D.    Auitin,    Edward    McDonnell   and    Morrit   Cohn.   Jr. 


LEGAL. 


WESTERN  UNION-PENNSYLVANIA.— Judge  Morris,  at  Baltimore,  hat 
granted  a  preliminary  injunction  restraining  the  Philadelphia.  Baltimore  fi 
Washington  Railroad  from  removing  from  its  lines  the  Western  Union  pole- 
and  wires. 

TREK  TRIMMING. -The  Court  of  Civil  Appeals  of  Texas,  in  a  tuit  de- 
cided May  16,  1903,  held  that  a  telegraph  or  telephone  company  which  enters  on 
premises  abutting  a  street  along  which  its  wires  are  strung  and  without  the 
consent  of  the  owner,  removed  the  branches  of  trees  which  interfere  with  it-' 
wires,  thereby  causing  the  trees  to  wither  and  die,  makes  itself  liable  for  the 
damage  done.  It  was  held  that  the  plaintifT  had  no  right  to  enter  the  premises 
of  the  defendant  without  his  consent  and  to  injure  his  trees  in  the  manner  that 
was  done. 

THE  WASHINGTON.  BALTIMORE  &  ANNAPOLIS  ELECTRIC  RAIL- 
WAL  COMPANY  has  been  placed  in  the  hands  of  receivers  by  Judge  Morris, 
of  the  United  States  District  Court  at  Baltimore.  This  action  was  taken  upon 
the  application  of  the  Cleveland  Construction  Company,  which  alleges  that  it 
is  creditor  to  an  amount  of  $93,000,  and  that  the  railroad  company  is  unable 
to  meet  the  payment  of  this  amount  and  its  other  liabilities.  The  answer  of  the 
railroad  company  admitted  the  allegations  set  forth,  and  assented  to  the  ap- 
pointment of  receivers.  James  Christy,  Jr.,  of  Akron,  O.,  and  George  W. 
Williams,  of  Baltimore,  were  appointed  receivers. 

FAILURE  TO  DELIVER  TELEGRAMS.— In  a  suit  decided  in  the  Court 
of  Civil  Appeals  of  Texas,  May  20,  1903,  it  was  held  that  the  defendant,  a 
telegraph  company,  was  not  guilty  of  negligence  in  the  nondelivery  of  a  tele- 
gram addressed  to  "Marvin  Cox,  traveling  picture  man,"  who  did  not  stop  in 
a  hotel  or  boarding-house,  but  camped  in  a  wagon  yard.  On  June  11  the 
Court  of  Appeals  of  Kentucky  rendered  a  similar  decision  in  the  case  of  a  mes- 
sage intended  for  "an  obscure  colored  woman."  It  was  held  that  since  the 
woman  lived  outside  of  the  free  delivery  limit  it  was  the  duty  of  the  sender 
of  the  message  either  to  prepay  or  guarantee  the  extra  delivery  fee.  In  the 
Supreme  Court  of  Monroe  County,  Conn.,  it  was  held  in  a  suit  on  appeal  that 
the  addressee  of  a  telegram  could  not  recover  the  penalty  for  neglect  to  deliver 
a  telegram,  such  right  being  by  the  statute  expressly  limited  to  the  sender  of  3 
dispatch. 


Obituary. 


CHARLES  C.  M.'XRTIX,  formerly  chief  engineer  of  the  Brooklyn  Bridge, 
was  found  dead  in  bed  on  the  morning  of  July  11  at  the  home  of  his  son. 
Kingsley  Martin,  in  Far  Rockaway,  L.  I.  Death,  it  is  stated,  was  due  to 
apoplexy,  superinduced  by  heat.  The  deceased  was  72  years  of  age.  He  was 
born  in  Springfield,  Pa.,  and  received  his  technical  education  in  Rensselaer 
Polytechnic  Institute  at  Troy,  N.  V.,  from  which  institution  he  graduated  in 
1853.     Mr.  Martin's  body  was  interred  at  Pittsfield,  Mass. 


PERSONAL. 


MR.  J.  M.  ANDERSON,  treasurer  of  the  Albert  &  John  M.  Anderson  Com- 
pany, of  Boston,  Mass.,  is  about  to  sail  for  Europe  on  an  extensive  trip. 

MR.  JOHN  HAY  KUHNS,  of  Omaha,  Neb.,  is  on  a  short  visit  to  the  East 
on  professional  business.  Mr.  Kuhns  was  assistant  electrical  engineer  of  the 
Omaha  Exposition  of    1898. 

PROF.  FRANK  W.  SPRINGER,  of  the  University  of  Minnesota,  is  making 
a  professional  tour  of  inspection  of  Eastern  electrical  works  and  new  or  en- 
larged operating  plants  previous  to  entering  on  his  vacation. 

MR.  CHARLES  CLEGG,  general  manager  of  the  Mexico  City  Electric  Trac- 
tion system,  which  is  controlled  by  Wernher,  Belt  &  Co.,  of  London,  has  left 
for  the   Southern  Republic,  after  a  short  visit  to  the  States. 

MR.  A.  A.  KNUDSON  presented  at  the  recent  Detroit  Convention  of  the 
.\merican  Water  Works  Association  a  paper  entitled  "Some  Recent  Effects 
of  Electrolytic  Action  upon  Underground  Mains  and  Other  Metals." 

MR.  ROBERT  L.  WARNER,  in  a  paper  read  before  the  New  England 
Railroad  Club,  entitled  "Electrically-Driven  Shops,"  gave  an  excellent  discus- 
sion of  direct-connected  shop  tools,  illustrated  by  references  to  specific  tools 
for  various  uses. 
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MK.  ASA  M.  MATTICE  has  been  appointed  chief  engineer  of  the  West- 
inghouse  Machine  Company,  but  will  retain  a  connection  in  a  consulting 
capacity  with  the  Wostinghouse  Electric  &  Mfg.  Co.,  of  which  company  he  has 
for  several  years  been  chief  engineer.  Mr.  B.  G.  Lamme  will  take  up  the 
former  duties  of  Mr.  Mattice  with  the  title  of  Acting  Chief  Engineer. 

MR.  GEO.  H.  GIBSON  has  resigned  as  manager  of  the  advertising  and  pub- 
lication department  of  the  B.  F.  Sturtcvant  Company,  of  Boston,  Mass.,  to 
accept  an  appointment  with  the  International  Steam  Pump  Co.,  having  offices 
at  114-118  Liberty  St.,  New  York  City.  Mr.  Gibson  was  formerly  connected 
with  the  Westinghouse  Companies'  publishing  department,  of  Pittsburg,  Pa.,  and 
was  for  two  years  a  member  of  the  editorial  staff  of  Engineering  News. 

PROF.  R.  B.  OWEN,  of  McGill  University,  Montreal,  in  view  of  the  pro- 
posed operation  of  the  horse,  steam  and  cable  tramways  in  Melbourne  and 
vicinity  and  the  conversion  of  surburban  lines  of  the  steam  railroads  in  that 
part  of  the  world,  has  been  invited  by  the  Victorian  Government  to  prepare  a 
regort  on  the  subject.  He  will  visit  the  General  Electric  works,  and  will  also 
gather  data  regarding  suburban  railway  and  tramway  services  in  New  York 
and  Boston. 

MR.  EDWARD  GUINLE,  together  with  Mr.  A.  Aschoff,  have  purchased  the 
business  and  assets  of  the  electrical  engineering  iirm  of  James  Mitchell  &  Co., 
of  Rio  Janeiro  and  San  Paulo,  and  will  conduct  the  same  with  offices  at  both 
of  the  above-mentioned  places  under  the  firm  name  of  Aschoff  &  Guinle.  Both 
Mr.  Aschoff  and  Mr.  Guinle  have  many  acquaintances  in  American  electrical 
circles,  the  latter  having  taken  a  course  of  instruction  in  the  Schenectady  works 
of  the  General  Electric  Company. 

MR.  RALPH  H.  BEACH,  head  of  the  railroad  department  of  the  General 
Electric  Company,  left  New  York  July  1 1  for  Mexico.  His  visit  to  the 
Southern  Republic  is  made  for  the  purpose  of  determining  what  equipment 
is  required  for  doubling  the  capacity  of  the  Tula  Iron  Works,  which  are  located 
in  the  Sierra  Madre  range  of  mountains  in  the  State  of  Jalisco,  district  of 
Sayula,  about  60  miles  south  of  the  City  of  Guadalajara.  Mr.  Beach  expects 
to  be  back  in  New  York  about  the  first  week  in  August. 


XTrabe  Botes. 


THE  SILLS-EDDY'  MICA  COMPANY  has  established  its  main  office  at  its 
Newark  factory,  the  mailing  address  being  bo.x  135,  Newark,  N.  J. 

REMOVAL.— Richard  Lamb,  C.  E.,  has  removed  his  office  to  the  Electrical 
Exchange  Building,  136  Liberty  Street,  New  York  City,  where  he  will  con- 
tinue a  general   engineering  practice. 

LAVITE. — The  D.  M.  Stewart  Mfg.  Company,  Chattanooga,  Tenn.,  has 
issued  a  booklet  under  the  title,  "Mechanical  and  Electrical  Properties  of 
Lavite."     This  publication  will  be  found  of  value  and  interest. 

EUREKA  FLEXIBLE  CONDUIT.— The  Rittenhouse  Miller  Company, 
Witherspoon  Building,  Philadelphia,  has  issued  a  circular  pointing  out  the 
advantages  of  "Eureka"  flexible  conduit,  and  including  a  price  list. 

PASS  &  SEYMOUR,  INC.,  in  a  little  pamphlet  entitled  "Little  Gem 
Rosettes,"  show  in  excellent  half  tone  illustrations,  printed  on  a  good  quality 
of  paper,  a  line  of  rosettes  for  cleats,  mouldings  and  concealed  work. 

NERNST  LAMPS.— The  Chicago  office  of  the  Nernst  Lamp  Company  re- 
ports that  Nelson,  Morris  &  Co.,  of  Chicago,  are  making  tests  of  the  Nernst 
lamps  for  office  use,  with  a  view  to  replacing  their  desk  lights  with  these 
lights. 

THE  STROMBERG-CARLSON  TELEPHONE  MANUFACTURING  COM- 
PANY, of  Rochester,  N.  Y.,  and  Chicago,  111.,  has  recently  sold  a  special 
type  dispatcher's  desk  with  telephones  to  the  Interurban  Railway  &  Terminal 
Company,  of  Cincinnati,  Ohio. 

STORAGE  BATTERIES.— The  Gould  Storage  Battery  Company,  New  York 
City,  has  issued  a  bulletin  on  the  subject  of  "Line  Batteries."  It  describes 
the  uses  and  advantages  of  line  or  "floating"  batteries  on  feeder  lines,  and 
contains  illustrations  of  installations,  curves,  etc. 

GAS  BLOWERS  AND  EXHAUSTERS.— The  Buffalo  Forge  Company,  Buf- 
falo, N.  Y.,  has  issued  a  24-page  pamphlet  describing  and  illustrating  in  de- 
tail its  line  of  gas  blowers  and  exhausters.  ihe  final  pages  contain  illustra- 
tions of  the  Buffalo  high-speed  automatic  engine. 

THE  NATIONAL  WIRE  CORPORATION,  New  Haven,  Conn.,  has  just 
issued  to  the  trade  a  special  price  list  of  galvanized  telegraph  and  telephone 
wire  and  wire  strands.  The  price  list  contains  valuable  information,  and  any 
one  interested   can  obtain  a  copy   by  addressing  the  company. 

METERS  AND  TRANSFORMERS.— In  a  pamphlet  issued  by  the  West- 
inghouse Electric  &  Manufacturing  Company,  entitled  "Some  Facts  about 
Meters  and  Transformers,"  an  interesting  account  is  given  of  the  experience 
of  a  central  station  in  reducing  its  meter  and  transformer  losses. 

MR.  C.  HUDSON  MACHEN,  sales  engineer  representing  the  Cutter  Com- 
pany, of  Philadelphia,  is  prepared  to  submit  blue  prints  and  give  any  informa- 
tion required  relative  to  I-T-E  circuit-breakers  and  Keystone  measuring  instru- 
ments.  Mr.   Machen's  office  is  at  120  Liberty   Street,  New  York  City. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Philadelphia,  an- 
nounces the  change  in  address  of  its  New  York  Exide  Battery  Depot,  which 
was  formerly  located  at  No.  148  West  Eighteenth  Street.  It  will  hereafter  be 
operated  by  the  New  York  Transportation  Company,  at  Forty-ninth  Street  and 
Eighth  Avenue. 

THE  CINCINNATI  CONSTRUCTION  COMPANY,  which  has  done  much 
work  in  consulting  engineering  on  steam  and  electrical  traction  enterprises, 
will  take  up  as  a  specialty  the  reconstruction  of  traction  properties,  which  are 
run  down  through  bad  construction  originally,  or  incompetent  management. 
The  officers  of  the  company  are  W.  P.  Deppe,  president  and  treasurer  and 
E.  Jarrow,  secretary  and  chief  engineer. 


MOBILENE.— The  H.  W.  Johns-Manville  Company,  100  William  Street, 
New  York,  in  a  postal  card  folder,  points  out  that  "mobilene"  was  a  factor  in 
the  recent  automobile  record-breaking  feat  of  B.  E.  Oldfield,  at  Indianapolis. 
The  folder  reproduces  from  the  New  York  Herald  an  account  in  fac-simile  of 
the  record-making  run,  and  also  a  letter  in  fac-simile  from  Mr.  Oldfield,  saying 
that  the  machine  was  packed  with  '"mobilene." 

MR.  F.  C.  MOTT,  recently  associated  with  Mr.  G.  M.  Gcst,  the  conduit 
contractor,  has  been  placed  in  charge  of  the  New  York  office  lately  opened 
by  the  American  Conduit  Company,  manufacturer  of  the  electrolysis  proof 
bituininized  fiber  conduit.  This  is  in  addition  to  its  offices  at  Philadelphia, 
Chicago,  and  Los  Angeles.  The  demand  for  this  material  during  the  past 
season  has  been  very  great,  running  into  many  millions  of  feet. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  sending  out 
illustrated  and  descriptive  circulars  of  the  new  cartridge  fuse  ("The  McBride 
Arkless"  fuse),  for  which  it  is  selling  agents.  This  fuse  is  adapted  for  every 
fuse  connection,  and  is  made  in  125  and  250  volts  in  any  capacity  from  3  to 
30  amperes.  It  takes  the  place  of  link  fuses,  or  fuse  wire,  and  no  change  is 
necessary  to  adapt  it  for  cutouts,  switches,  panel  boards,  switchboards,  etc. 

ENCLOSED  FUSES.— The  Chicago  Fuse  Wire  &  Manufacturing  Com- 
pany, of  Chicago,  New  York  and  Buffalo,  is  putting  on  the  market  the 
"Union"  line  of  enclosed  fuses.  These  fuses  aie  designed  to  fit  all  styles  and 
sizes  of  bases  in  common  use.  The  "Union"  enclosed  fuse  embodies  a  number 
of  orginal  features,  among  them  being  an  independent  cartridge  filling  secured 
within  the  case.  Inquiries  may  be  addressed  to  any  of  the  company's  offices 
above  named. 

THE  EUREKA  ELECTRIC  COMPANY  dedicated  its  new  factory  at  Ge- 
noa, 111.,  on  July  4,  the  ceremony  being  part  of  the  town's  official  Fourth  of 
July  programme.  Responses  to  toasts  were  made  by  President  I.  J.  Kusel, 
Hon.  Charles  E.  Fuller  and  others.  The  factory  was  christened  by  Mrs.  Kusel 
and  six  young  ladies,  a  bottle  of  Genoa  artesian  water  figuring  in  the  ceremony. 
In  the  evening  a  dedicatory  ball  was  held  in  the  building.  Mr.  A.  L.  I'unk 
was  chairman  of  arrangements. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  states  it  is  meeting 
with  great  success  in  introducing  the  new  "Zenith"  Packard  lamp.  This  lamp 
is  made  in  two  sizes,  25  to  55  cp,  the  latter  in  two  efficiencies,  1.9  and  2.18. 
The  lamp  is  ornamental,  and  while  it  consumes  less  current  than  a  32-cp  lamp, 
it  produces  a  much  greater  light.  Its  success  is  due,  according  to  tlie  claims  of 
the  selling  agents,  to  the  fact  that  it  has  the  Packard  label,  and  it  is  therefore 
a  "dependable"  intermediate  between  an  arc  and  incandescent  lamp. 

L.  B.  ALLEN  COMPANY,  INCORPORATi.D,  Chicago,  has  just  issued  for 
distribution  to  its  patrons  a  set  of  four  handsome  three-color  display  boards. 
These  hangers  show  the  Allen  soldering  stick,  paste,  salts  and  the  large  and 
small  size  sticks  of  Allen  commutator  lubricant — in  actual  size  and  colors — 
cleverly  grouped  about  an  illuminated  centerpiece,  which  is  a  true  copy  in 
colors  of  a  masterpiece  of  modern  art.  These  sample  boards  are  18  by  14 
inches,  and  are  all  ready  for  hanging,  and  are  at  the  service  of  dealers  in 
Allen   products. 

ELECTRICITY  IN  A  SUGAR  REFINERY'.— In  its  latest  bulletin  the 
D'Olier  Engineering  Company,  Philadelphia,  Pa.,  gives  a  well  written  and  well 
illustrated  description  of  a  very  complete  electrical  installation  which  that  com- 
pany has  installed  in  the  works  of  the  Pennsylvania  Sugar  Refinery  at  Phila- 
delphia This  is  the  first  large  manufacturing  plant  in  America  completely 
equipped  with  steam  turbine  apparatus,  the  De  Laval  steam  turbine  being 
employed  where  electric  motors  are  not  used.  One  illustration  shows  steam 
turbines  driving  pumps  for  boiler  feed.  The  pumps  for  raw  sugar,  sugar 
liquids  and  syrups  are  all  electrically  driven,  as  are  also  the  numerous  centrif- 
ugal machines. 

MAGNETO  MULTIPLE  TELEPHONE  SWITCHBOARD.— The  Ericsson 
Telephone  Company,  296  Broadway,  New  York,  has  recently  installed  one  of 
the  handsomest  and  most  efficient  multiple  switchboards  in  the  South.  It  is 
built  for  the  magneto  system,  and  fitted  with  new  combination  indicator  jacks  that 
have  been  recently  patented.  The  board  is  installed  for  1,200  numbers,  and 
has  a  capacity  for  3,000.  The  main  distributing  rack  for  1,200  numbers  is 
fitted  with  carbon  lightning  arresters  and  heat  coils;  also  a  monitor  desk  with 
visuals  for  calling  and  clearing,  and  jacks  for  listening  were  installed.  The 
woodwork  on  this  board  is  made  of  mahogany  with  heavy  piano  finish,  giving 
it  a  very  fine  appearance. 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  Scranton,  Pa., 
have  recently  added  their  extensive  curriculum,  a  course  in  advertising.  The 
"know-how"  necessary  for  preparing  a  course  in  advertising  comes  from  the 
best  possible  source,  viz.,  successful  practical  experience,  for  it  is  a  well-known 
fact  that  the  International  Schools  are  among  the  best  advertisers  in  the 
country.  The  new  course  is  written  and  conducted  by  Mr.  George  Frank  Lord, 
the  manager  of  the  advertising  department.  Mr.  Lord  has  prepared  an  at- 
tractive prospectus,  giving  full  particulars  about  the  course,  and  illustrating 
it  of  a  number  of  the  School's  own  advertisements,  in  reduced  size,  as  well  as 
advertisements  on  other  subjects.  The  prospectus  can  be  obtained  by  any  one 
interested  in  this  modern  art. 

JEFFREY'  OUTING. — The  eighteenth  annual  outing  of  the  employees  of  the 
Jeffrey  Manufacturing  Company,  Columbus,  Ohio,  was  held  at  Olentangy  Park 
on  June  27,  and  was  a  very  elaborate  and  entertaining  affair.  The  programme 
of  amusements  included  races  of  all  sorts,  ladies'  thread  and  needle  race,  swim- 
ming contests,  prize  waltzes,  etc.,  and  there  was  dancing  afternoon  and  even- 
ing and  a  baseball  game  in  the  afternoon.  There  was  also  a  play  in  the  theatre 
both  afternoon  and  evening,  the  piece  presented  being  "The  Senator."  A 
rather  interesting  note  is  made  in  the  programme  to  the  effect  that  the  com- 
pany employs  so  many  persons  that  none  of  the  railroads  out  of  Columbus  would 
undertake  to  carry  them  all  to  a  more  distant  point.  Mr.  J.  A.  Jeffrey,  presi- 
dent of  the  company,  states  that  the  number  of  employees  would  require  65 
to  75  coaches  to  transport  them.  For  the  various  games  first  and  second  prizes 
were  given,  and  judging  from  the  excellent  programme  no  doubt  everybody 
present  had  a  very  enjoyable  time. 
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UMII.1>   SIATKS    rATliMS    ISSUKK   JULY    7.    itfoj. 
[Condticlril   liy    Win.    A.    KiKriihaiiiii,    Patent  Attoriiry,    140   NuMU  St.,   N.    Y.] 
73».695.     KI.ICCTRIC  .SWITCH;  Charles  V.  Autenrictli,  Urooklyn,  N.  Y.  App. 

filrU    Aug.    J,    igoj.      A   ciiril   cunnccti    wild   a    ratrlicl   un    a   celling   twitch 

■o   thnt  tuccennvc    pulll  on   the   (urnier   will    altrrnnlrly   oprn   :in<l  iloitr   thr 

circiiil. 
731,701.      KLKCTRIC   .ARC   LAMP;    Kol>rit    Broderick  Unci    l"rnnk    W.   Cordon. 

Clevcliuid,   Ohio.      .Xpp.    lilrd   Jan.    6,    1903.      nrtailii. 
7S'-737-     ALARM   SIC.NAL   l"l)R   KLKVATORS;   Edward  L.   Hail  ami  George 

Hail.    Providence.    R.    L      App.    filed    July    30,    190a.      Sixnals    and    circuit 

controller!!    arc    arranged    at    the    various    floors    in    such    u    manner    that 

while  the   car  is  movinK,  one   signal   is  always   in   operation,   but   while  the 

car  is  standing  at  a  landing,  the  signal  is  quiet. 
/jj,745.     ELECTRIC  SWITCH:  John   D.   Ihlder,  Yonkers,   N.   Y.     App.   filed 

May    5,     1003.      A    reversing    switch    particularly    applicable    to    polyphase 

alternating  current   circuits. 
731,753.       ELIXTROLYTIC     MANUFACTURE     OF     CHLORATES     AND 

PERCHLOR.XTES;      Pierre   Lederlin,    Chedde,    France.      App.    filed    July 

II,    1 90 J.      tSee  page   loi.) 
733,768.      LOCOMOTIVE;      Seward    N.     Mighcll,    Chicago,     111.      App.    lilcd 

Dec.    15,    1903.      A   mining  locomotive   provided    with   a   t.ikcup   device    for 

the    flexible    trolley   conductor. 
733,811.      GAL\'.\NIC    BATTERY;       Edw.ird    L.    Anderson,    St.    Louis,    Mo. 

App.    tiled  July   9,    190:;.      A   carbon    vessel   having   a   cover   at    the   bottom 

held   in   ploce  by  a  flange  on   the  surrounding  zinc   element. 


7J3,ub;.  IKOLI.I'.V  POLL;  Lrncit  Sclilickci,  I'lttuburg,  Pa.  App.  filed 
Feb.    31,    1903.      Details. 

733,015.  TROLLEY;  Arthur  S.  Deem,  Reading,  Pa.  App.  filed  July  9, 
1901.  Two  trolley  wheels  mounted  in  a  frame  pivoted  upon  the  arm, 
with  which  are  used  a  pair  of  fingers  capable  of  being  thrown  over  the 
wiie    lu    retain    the   trolley    in    place. 

733.038.  ELECTROLYTICALLY  COATING  IRON  WITH  ZINC;  Emanuel 
Goldberg,   Moscow,  Russia.     App.  filed  April    17,   1903.      (.Sec  page   loi.) 

733,035.  MEANS  FOR  VARYING  THE  SPEED  OF  OVERHEAD  ELEC 
TKIC  CARRIERS;  Henry  M.  Harding,  New  York,  N.  Y.  App.  filed 
Aug.  31,  19UJ.  A  rheostat  automatically  operated  by  the  carrier  at  gradei 
to   vary   the   power. 

733,040.  ELECTRIC  FURNACE;  Paul  Louis  Toussaint,  Heroult,  La  Praz. 
France.     App.  filed   March  37,   1903.      (See  page   loi.) 

733,064.  CABLE  HANGER;  Eugene  S.  Marsh,  Bridgeport,  Conn.  App. 
filed   Oct.     30,    1903.      Details. 

733,097.  ELECTROMAGNET;  Isaac  G.  Waterman,  Santa  Barbara,  Cal. 
App.  filed  Aug.  4,  1903.  An  iron  clad  magnet  in  which  the  heads  of 
the  magnetic  circuit  have  sleeve  projecting  inward  and  outward. 

733.135-  ELECTRIC  ARC  LIGHT;  Frank  Buchanan,  Dayton,  O.  App.  filed 
Jan.    3,    1903.      Details. 

733,146.  SWITCH  FOR  ELECTRICAL  APPARATUS;  Eugene  R.  Cari- 
choff.  East  Orange,  N.  J.     App.  filed  Aug.    1,  1901.     Details. 

733,149.  METHOD  OF  CHANGING  THE  FREQUENCY  OF  SINGLE 
PHASE   INDUCTION   MOTORS;     Penrose  E.   Chapman,  St.   Louis,   Mo. 


733,823. — .Adjustable  Vacuum  Tube. 

732,«i3.  ELECTRICAL  SIGNAL  FOR  ADDING  SECURITY  TO  SAFES; 
Wilber  E.  Arnold,  Madisonville,  O.  App.  filed  May  i,  1902.  Alarm  cir- 
cuit closers  are  arranged  at  various  places  in  the  neighborhood  of  a  safe 
to  indicate   when  the  latter  is  approached. 

732,8'23.  ALTERN.ATINGCURRENT  INDUCTION  MOTOR;  Charles  S. 
Bradley,  Avon,  N.  Y.  App.  filed  Oct.  7  1895.  (See  Current  News  and 
Notes.) 

733,833.  ADJUSTABLE  VACUUM  TUBE;  Mark  H.  Branin,  Newark,  N. 
J.  App.  filed  Mar.  8,  1898.  The  tube  contains  a  chemical  capable  of 
giving  off  a  gas  by  the  action  of  current  flowing  in  the  tube,  to  lower 
the  vacuum. 

732,843.  SECONDARY  BATTERY;  WUliam  Gardiner.  Chicago,  111.  App. 
filed  Jan.   23.   1902.      (See  page    loi.) 

732,843.  METHOD  OF  PREPARING  ELECTROLYTES;  William  Gardiner, 
Chicago,  III.     App.  filed  Jan.  23,  1902.      (See  page   loi.) 

732,851.  SOLENOID  MAGNET:  George  T.  Hanchett,  Hackensack,  N.  J. 
App.  filed  March  19,  1901.  Details  of  construction  whereby  the  pulling 
power  of  the  magnet  can  be  adjusted  and  balanced  against  springs  or 
weights  attached  to  the  armature. 

732,875.  CONTROLLER  FOR  ELECTRIC  MOTORS:  Frank  A.  Merrick 
and  Emmett  W.  Stull,  Johnstown,  Pa.  App.  filed  May  7.  1901.  A  switch 
controlling  two  motors  adapted  to  throw  them  into  series  or  parallel  and 
for  cutting  one  out  of  circuit  and  establishing  a  working  circuit  through 
the   other   in    both    the   series   and    parallel    positions. 

732.888.  ALTERNATOR;  Charles  A.  Persons,  Newcastle-Upon-Tyne,  Eng- 
land. App.  filed  Oct.  6,  1902.  Consists  in  employing  two  or  more  ro- 
tating elements  and  one  or  more  fixed  elements  combined  differentially 
in  such  a  way  that  their  relative  speeds  of  rotation  give  a  low  frequency. 
732,890.  PUSH  BUTTON  ELECTRIC  SWITCH;  Charles  G.  Perkins,  Hart- 
ford,  Conn.     .App.  filed  Jan.    19,   1903.     Details. 

732.943.  CLUTCH  MECHANISM;  Camille  Jenatzy,  Fils,  Brussels,  Belgium. 
App.  filed 'Dec.  16,  1902.  A  magnetic  clutch  in  combination  with  a  rheo- 
stat   for   controlling   the   clutching  power. 

732.944.  TR.AXSMISSION  DEVICE  FOR  MOTOR  VEHICLES;  Camille 
Jenatzy,  Fils,  Brussels,  Belgium.  App.  filed  March  17,  1903-  The  en- 
gine drives  a  small  dynamo  which  supplies  the  power  to  operate  an  electro- 
magnetic clutch  between  the  engine  and  traction  wheels,  a  rheostat  being 
introduced   in    the   dynamo  circuit   for   controlling  purposes. 
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732,944. — Transmission   Device   for   Motor  Vehicles. 

App.  filed  April  15,  1902.  The  invention  consists  of  two  or  more  "phase" 
or  "teaser"  coils,  one  placed  within  the  other  and  main  coils  wound  around 
one  or  several  polar  projections  and  connected  in  series  with  each  other, 
such  phase  coils  being  of  higher  resistance  than  the  main  coils  and  leading 
the    latter    in   phase. 

733.159-  ELECTRIC  CLOCK;  Ulysses  L.  Collins,  St.  Louis,  Mo.  App. 
filed   May    12,    1902.      Details. 

733,169.  TROUGH  OR  CONDUIT  FOR  UNDERGROUND  ELECTRIC 
CABLES;  Thomas  E.  Devonshire,  Chislehurst,  England.  App.  filed 
Nov.  8,  1902.  The  trough  or  conduit  is  built  up  of  cement  in  which 
wire    net    work    is    embedded. 

733,178.  DRY  BATTERY;  Eugene  M.  Fishell  and  Marcus  H.  MoflEett, 
Cleveland,  O.  App.  filed  April  14,  1902.  Relates  to  the  construction  of 
a  box  for  a  number  of  cells  of  dry  battery. 

733,184.  THERMOSTAT:  John  D.  Gould,  New  York,  N.  Y.  App.  filed 
Feb.  7,  1902.  A  cable  having  a  fusible  and  a  non-fusible  wire  normally 
insulated,  is  provided  with  a  terminal  which  insures  the  electrical  con- 
nection of  the  two  wires  when  the  fusible  conductor  is  melted. 

733,188.  ELECTRIC  LIGHTING  DEVICE:  Henry  C.  Graybill,  Altoona, 
Pa.     App.    filed  Oct.   22,   1902.     Details  of  a  switching  apparatus. 

733,225.  ELECTRIC  BELL  RINGER;  Tiodolf  Lidberg,  Chicago,  III.  App. 
filed    Nov.    20,    1 90 1.      Details. 

733.232.  WINDING  FORM:  Julius  W.  Lundskog,  Lynn,  Mass.  App.  filed 
June   21,    1 90 1.      A    winding    form    for   armature   coils. 

733.233.  METHOD  OF  WINDING  COILS;  Julius  W.  Lundskog,  Lynn, 
Mass.  App.  filed  June  21,  1901.  A  method  of  winding  coils  composed  of 
a  number  of  separate  wires  whereby  the  conducting  leads  may  be  brought 
out  at  the  outside  of  the  coil  without  objectionable  crossing. 

733.234.  METHOD  OF  FORMING  COILS;  Julius  W.  Lundskog,  Lynn, 
Mass.  App.  filed  June  21,  1901.  Pieces  of  insulation  which  soften  under 
high  temperature  are  inserted  between  the  layers  of  winding,  which  are 
then   subjected   to  heat  and   pressure. 

733,252.  MOTOR  CONTROL  SYSTEM;  William  O.  Mundy,  Schenectady, 
N.  Y.  .App.  filed  Jan.  2,  1902.  In  a  multiple  unit  system,  the  arrange- 
ments are  such  that  the  operation  of  the  circuit  controlling  switches  in 
all  operations  of  the  master  controller  will  be  dependent  upon  the  proper 
operation   of   the    reversing  switch. 
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Honest  Work. 

It  is  with  deep  regret  that  we  record  this  week  the  death  of  Luther 
Stieringer,  for  many  years  past  one  of  the  most  interesting  men 
connected  with  the  development  of  electric  lighting,  and  one  who 
has  in  many  ways  left  a  deep  impress  upon  the  early  practical  stages 
of  the  art.  It  is  very  much  to  the  credit  of  Mr.  Stieringer's  courage 
and  foresight  that  at  the  very  beginning  of  electric  lighting,  although 
then  highly  successful  in  the  field  of  gas  lighting,  he  recognized  the 
importance  of  the  new  illuminant  and  extended  to  it  a  warm  welcome 
rather  than  opposing  it  as  so  many  prominent  gas  engineers  did. 
He  not  only  gave  his  earnest  support  to  Mr.  Edison  and  others,  but 
himself  was  instrumental  in  effecting  some  of  the  most  valuable 
improvements  in  fixtures  and  details  that  were  necessary  to  render 
electric  lighting  by  the  incandescent  lamp  possible  and  successful. 
In  addition  to  this,  while  lending  his  energies  to  promote  the  merely 
commercial  development  of  the  art,  Mr.  Stieringer  was  one  of  the 
first  to  realize  and  seize  upon  the  superior  plasticity  of  the  new 
illuminant  as  an  element  in  decorative  lighting,  and  some  of  the 
most  brilliant  and  memorable  work  in  the  field  of  spectacular  effects, 
especially  at  exhibitions,  was  due  to  his  skill  and  good  taste. 


Over  and  above  all,  the  quality  that  must  be  most  commended  in 
the  work  of  this  pioneer  is  his  energetic  insistence  upon  the  necessity 
of  honest  work.  He  fought  tooth  and  nail  against  everything  which 
pointed  in  the  direction  of  defective  insulation  and  danger  to  life 
or  property;  and  while  this  sentiment  carried  him  sometimes  to 
e.xtremes  and  blinded  him  to  the  real  value  of  great  advances,  as, 
for  example,  alternating-current  development,  it  enabled  him  to  do 
a  great  deal  that  was  permanently  valuable  in  perfecting  the  modern 
system  of  incandescent  illumination.  Possibly  had  Mr.  Stieringer 
been  a  man  of  less  violent  likes  and  dislikes,  and  more  politic  and 
considerate  in  his  dealings  with  some  of  his  fellow  men,  he  might 
have  gone  further  as  a  champion  of  that  which  is  best  and  perma- 
nent in  the  art;  but  after  all  is  said  and  done,  his  influence  was 
always  for  good,  and  his  departure  from  among  us  deserves  more 
than  ordinary  recognition.  It  was,  we  are  glad  to  know,  a  matter 
of  pleasure  to  him  as  he  passed  away  that  in  addition  to  many  of 
the  other  medals  and  awards  conferred  upon  him  for  his  work  in 
illumination,  he  had  just  been  granted  one  of  the  medals  of  the 
Franklin  Institute  specifically  for  his  improvements  in  the  field  of 
electric  lighting. 


The  Street  Railway  Industry. 

In  our  recent  issues  considerable  space  has  been  given  to  the  in- 
teresting and  valuable  data  presented  in  the  recent  bulletin  issued 
by  the  United  Stales  Census  Office  on  the  statistics  of  the  street  rail- 
way industry  of  the  United  States.  The  totals  which  are  presented 
in  this  report  are  truly  imposing,  revealing  tremendous  advances  in 
the  last  ten  years,  with  consequent  benefit  to  the  public  without  a 
single  drawback  worthy  of  the  slightest  consideration.  It  is  inter- 
esting to  note  that  the  total  capital  obligations  of  the  industry  repre- 
sented at  the  time  the  figures  were  compiled  last  year,  a  total  of  not 
less  than  $2,300,000,000,  with  22,589  miles  of  track  and  over  60,000 
passenger  cars.  One  of  the  most  interesting  figures  which  emerges 
is  that  of  earnings,  the  companies  showing  gross  receipts  from  oper- 
ation of  $247,553,000,  of  which  all  but  $14,000,000  was  received  from 
passengers.  The  total  receipts  from  passenger  earnings  of  the  steam 
railroads  of  the  country  for  the  same  annual  period  were  only  $393,- 
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000,000.  Upon  tlic  baxis  of  the  ixipulalion  uf  iQuo,  the  average  num- 
ber of  street  cnr  rides  per  inhabitant  was  63  in  iQoa,  or  junt  double 
what  it  was  in  iS(/>.  It  apprars  upon  this  basis  and  upon  the  figures 
of  earnings,  that  tlic  average  expenditure  per  head  in  the  United 
States  for  street  railway  service  is  just  about  $J,  and  that  the  enor- 
mous number  of  4,809,554,438  fare  passengers  were  carried  in  1902. 


It  is  needless  to  say  that  tliis  enormous  expansion  of  traffic  and 
utility  is  wholly  due  to  the  introduction  of  electricity.  It  is  also  in- 
teresting to  note  that  the  system  for  the  797  companies  reporting  the 
figures,  out  of  817,  showed  133,641  wage  earners,  whose  income 
amounted  to  $80,000,000.  It  is  altogether  inconceivable  that  but  for 
the  aid  of  electricity  the  street  railway  system  of  the  country  would 
have  been  able  to  give  employment  to  so  many  men  of  a  higher 
grade,  and  imder  better  conditions,  than  those  who  once  drove  horse 
cars.  Equally  interesting  are  the  figures  which  we  have  quoted  with 
regard  to  motive  power,  car  equipment,  etc.,  showing  a  total  power 
house  capacity  of  1,204,238  horse-power  of  dynamos,  and  a  daily 
kilowatt-hour  output  of  6,249,910,  representing  roughly  a  total  oper- 
ation of  about  five  hours  daily  of  all  the  apparatus  reported.  And 
yet  great  as  these  figures  are,  it  is  evident  to  the  most  casual  ob- 
server that  ten  years  hence  the  statistics  are  likely  to  show  as  great 
an  increase  as  those  of  1902  have  shown  over  those  of  1890  in  the 
application  of  electricity  to  the  transportation  of  the  traveling  public 
in  cities,  as  well  as  outside  city  limits. 


Engineering  English. 

A  paper  on  tliis  subject  was  read  by  Mr.  T.  J.  Johnston  at  the 
Niagara  Falls  convention  of  the  American  Institute  of  Electrical 
Engineers,  which  criticises  the  English  of  many  engineers.  As  some 
facetious  gentleman  has  remarked  on  the  same  subject:  "Much  en- 
gineering English  is  Dutch."  The  criticism  is  no  doubt  valid  to  a 
large  extent.  Engineers  often  write  inelegant  English,  and  sometimes 
write  incorrect  English.  It  is  desirable  that  their  attention  should 
be  called  to  a  fact,  which,  however  patent  to  senses  cultivated  in 
this  direction,  is  often  completely  concealed  from  the  subjects.  A 
man  who  may  speak  and  write  very  defectively  in  English,  often 
fondly  imagines  himself  to  be  quite  superior  to  criticism  in  such 
matters.  The  only  hope  for  improvement  lies  in  free  criticism,  and 
in  requiring  that  students  in  engineering  shall  pass  adequate  exam- 
inations in  English  prose  composition.  On  the  other  hand,  however, 
more  excuse  exists  for  imperfections  in  the  language  of  those  who 
express  themselves  in  deeds  rather  than  in  words,  on  metals  rather 
than  on  paper.  It  is  undoubtedly  desirable  that  an  engineer's  English 
should  be  good,  but  of  yet  greater  importance  is  clearness  and  lucidity 
of  statement. 


Lightning  Protection. 

Of  the  several  discussions  at  the  Niagara  Institute  meeting,  the 
most  notable  and  by  far  the  most  extensive,  was  that  on  the  group 
of  high-tension  transmission  papers — or  more  correctly,  on  the  in- 
troductions prepared  by  specialists  with  a  view  to  exciting  discussion 
on  the  several  topics  thus  brought  before  the  meeting.  Much  credit 
for  this  successful  issue  is  due  to  Mr.  Ralph  D.  Mershon,  to  whom 
the  preparation  of  this  part  of  the  programme  was  confided,  and  who 
at  the  sessions  was  indefatigable  in  prompting  thorough  discussion. 
The  discussion  on  these  topics  alone  would  fill  a  small  duodecimo 
volume,  and  owing  to  the  lack  of  precise  statement  natural  in  ex- 
temporaneous speech,  as  well  as  much  repetition  by  different  speakers, 
its  value  when  published  in  the  transactions  would  be  much  en- 
hanced by  a  most  liberal  use  of  the  blue  pencil  on  the  part  of  the 
Editing  Committee — a  hint  which  moreover  applies  to  Institute  dis- 
cussions in  general. 


The  remarks  on  Mr.  .McrAhon's  paper  on  lightning  protection 
liruught  into  pruniincnce  the  very  great  need  of  a  thuruugh  study  of 
this  most  important  problem.  The  data  are  at  present  so  ragged 
that  it  is  quite  impossible  to  draw  valid  conclusions  from  them. 
Even  in  so  simple  a  matter  as  the  advantage  derived  from  a' 
grounded  guard  wire,  engineers  of  experience  seem  unable  to  reach 
any  consensus  of  opinion.  Lightning  is  one  of  the  comparatively 
few  things  which  cannot  be  m:i(lc  the  subject  of  cxperinionlal  study 
on  an  ade(|uatc  scale,  so  that  the  somewhat  meager  information  that 
is  gathered  comes  to  us  in  unrelated  scraps.  Hence  it  is  particu- 
larly hard  to  generalize  upr)n  the  subject  This  much,  however, 
seems  certain,  that  in  protecting  a  long  line,  four  classes  of  disturb- 
ances must  be  dealt  with:  direct  strokes,  clectrodynamic  induction, 
electrostatic  induction,  and  finally  atmospheric  charges  independent 
of  thunderstorms  as  such.  As  to  the  first  mentioned,  it  is  happily 
rare,  and  by  common  consent  cannot  be  successfully  dealt  with  by 
means  of  guard  wires,  or  certainly  even  by  the  most  cunningly  con- 
trived lightning  arresters.  Discharges  of  this  sort  generally  show 
localized  effects  upon  the  line  and  are  also  accompanied  by  very 
violent  phenomena  at  other  points  on  the  system.  Because  a  line  is 
struck,  it  does  not  follow  that  service  will  be  interrupted,  for  the 
discharge  sometimes  passes  to  ground  via  the  poles  without  even 
damaging  the  insulators,  but  the  effects  in  the  station  may  be  dis- 
astrous. A  good  bank  of  lightning  arresters  will  often  prevent 
serious  damage  even  under  these  conditions,  but  cannot  be  implicitly 
relied  on. 


To  the  second  and  third  classes  belong  probably  nineteen  cases 
out  of  twenty  of  so-called  lightning.  What  part  of  the  general 
result  must  be  charged  to  electrodynamic  and  what  to  electrostatic 
induction  it  is  almost  impossible  to  tell.  We  are  inclined  to  think, 
with  Mr.  Thomas,  that  the  electrodynamic  action  may  often  be  a 
very  serious  factor  in  the  total  result.  The  energy  represented  in  a 
lightning  discharge  of  the  first  rank  corresponds  to  a  prodigious  rate 
of  output,  and  the  primary  voltage,  if  one  may  so  call  it,  is  counted 
in  millions  of  volts.  A  horizontal  f^ash  between  clouds  may  readily 
reach  a  mile  or  so  in  length  and  the  electrodynamic  effect  on  a  line 
in  the  vicinity  is  necessarily  something  terrific.  The  electrostatic 
stresses  are  of  corresponding  magnitude,  and  the  total  result  is 
adequate  to  almost  any  mischief.  One  feature  of  the  case  which  is 
often  forgotten  is  the  immense  size  of  the  bodies  which  take  part. 
We  have  a  huge  cloud  perhaps  half  a  mile  in  air  and  several  miles 
broad,  acting  as  one  terminal  of  the  condenser.  Compared  with 
these  dimensions,  the  lines  concerned  are  at  the  general  level  of 
the  earth's  surface  and  we  have  grave  doubts  as  to  the  adequacy 
of  the  ordinary  considerations  in  figuring  out  the  effect  of  guard 
wires  a  few  feet  nearer  or  further  from  the  earth.  That  their  posi- 
tion above  or  below  the  line  has  little  influence  on  their  efficacy,  we 
are  quite  prepared  to  believe,  and  we  are  also  disposed  to  think  that 
as  regards  both  electrostatic  and  electrodynamic  actions  on  a  seri- 
ous scale,  they  are  of  very  limited  value.  It  is  all  very  well  to 
theorize  on  shielding,  but  we  may  remind  our  readers  that  m  the 
summer  of  1898  two  submarine  mines  near  Ft.  Monroe  were  exploded 
by  inductive  effects  of  the  same  thunderstorm,  each  being  in  a 
different  group  and  on  a  different  cable. 


.\s  to  "static"  in  the  common  use  of  the  term,  the  guard  wire  is 
at  least  of  some  service.  Charges  due  to  shifting  potential  of  the 
air  accumulate  as  a  rule  rather  gradually  and  seldom  represent  any 
large  amount  of  energy.  They  are  common  enough  as  we  all  know, 
and  the  potentials  are  often  reckoned  in  thousands  of  volts.  Dis- 
connected lines  are  usually  thus  loaded,  and  we  have  no  doubt  that 
"static"  often  makes  the  proper  adjustment  of  spark-gap  arresters 
very  troublesome  and   causes   other  unpleasant  phenomena,  but  the 
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term  is  very  loosely  used  and  coveis  everything  from  resonance  to 
surface  leakage  due  to  dirt.  There  is  little  doubt  that  a  guard  wire 
near  the  main  line  tends  to  reduce  these  atmospheric,  and  we  might 
almost  say,  normal  charges,  very  considerably.  Where  the  differ- 
ence in  the  height  of  various  parts  of  the  line  is  considerable,  static 
effects  may  be  of  unusual  magnitude  and  a  guard  line  should  be 
fairly  effective  as  an  equalizer.  But  lightning  on  a  big  scale  is  a 
very  much  more  troublesome  customer.  Nevertheless  we  hope  that 
"static"  properly  so  called  will  receive  serious  attention  from  engi- 
neers. It  is  certainly  true  that  on  transmission  lines  there  may 
usually  be  found  symptoms,  some  very  grave  ones,  of  potentials 
greatly  in  excess  of  those  pertaining  to  the  normal  operation  of 
the  system.  It  is  of  really  great  importance  to  locate  the  cause  of 
these  rises  of  potentials,  so  that  one  may  know  how  they  should 
be  treated.  If  they  are  purely  static,  they  require  one  treatment, 
if  resonant  quite  another.  Nothing  but  careful  and  persistent  re- 
cording of  the  phenomena,  and  cautious  experimenting  wherever 
it  is  possible,  will  give  us  the  facts  regarding  abnormal  violent 
causes.  The  action  of  the  Transmission  Committee  in  making  a 
determined  effort  to  gather  data  is  the  best  possible  step  toward  a 
knowledge  of  the  real  facts  of  the  case. 


The  Storage  Battery  in  Sub-stations. 

An  interesting  paper  on  this  subject  was  read  by  Messrs.  W.  E. 
Goldsborough  and  P.  E.  Fansler  at  the  recent  Niagara  Falls  con- 
vention of  the  American  Institute  of  Electrical  Engineers.  It  deals 
with  tests  made  on  the  storage  battery  system  of  the  Union  Traction 
Company  of  Indiana.  This  company  has  a  power  house  at  the  cen- 
tral point  of  Anderson,  and  transmits  power  along  the  lines  of  track 
to  a  ma.xinium  distance  of  34  miles,  employing  eight  sub-stations 
and  a  total  track  length  of  160  miles.  The  average  working  load 
at  the  central  station  was  about  2.000  kw,  and  the  total  storage 
battery  .power  installed,  about  250  kw,  on  the  basis  of  a  four-hour 
discharge.  These  batteries  are  installed  at  the  sub-stations  in  con- 
nection with  converters. 


A  new  term  is  employed  in  the  paper,  viz. :  the  "efficiency  of 
equalization"  of  the  storage  batteries.  It  is  virtually  defined  as  the 
ratio  of  t,hc  abnormal  input  to  the  abnormal  output  of  energy. 
If  the  storage  battery  at  any  sub-station  performed  its  functions 
perfectly,  the  power  input  from  the  high-pressure  line  to  the  sub- 
station would  never  deviate  from  the  mean  input,  no  matter  how  the 
load  on  the  sub-station  varied.  Consequently,  a  measure  of  the 
power  equalizing  value  of  a  storage  battery  is  obtained  by  taking 
the  amount  of  energy  delivered  to  a  station  in  excess  of  its  average 
load,  and  dividing  this  by  the  amount  of  energy  delivered  by  the 
sub-station  in  excess  of  its  mean  load.  This  is  the  quantity  referred 
to  as  the  efficiency  of  equalization.  In  the  case  of  one  of  the  bat- 
teries tested,  this  efficiency  was  determined  to  be  about  12  per  cent. 
It  is  evident  that  the  property  thus  designated  and  defined  is  an 
iinportant  criterion  of  the  commercial  value  of  a  storage  battery  in 
a  distributing  system.  There  are  three  main  purposes  that  a  storage 
battery  subserves,  viz.:  (i)  the  reserving  of  power  in  case  of  break- 
downs; (2)  the  regulation  of  pressure  on  the  system;  (3)  the  regu- 
lation of  activity  in  the  central  station.  The  last  item  is  one  of 
prime  importance.  If  the  storage  batteries  on  the  system  had 
sufficient  capacity,  the  station  could  be  operated  continuously  under 
unit  load- factor.  The  less  the  capacity  of  the  batteries,  the  more 
variable  the  demand  on  the  central  station  may  become,  the  smaller 
the  load  factor,  and  the  greater  the  amount  of  idle  machinery  in 
reserve  at  the  station.  To  a  certain  expenditure  on  machinery,  or 
on  batteries,  pertains,  at  least  in  theorv,  the  maxinnmi  economy. 


a  similar  definition  could  be  made  for  the  efficiency  of  pressure  equal- 
ization. The  data  accompanying  the  paper  elicited  the  facts  that  in 
the  distributing  plant  the  efficiency  of  the  high-tension  system,  in- 
cluding high-tension  lines,  transformers  and  converters,  was  ap- 
proximately 75  per  cent.,  and  that  the  efficiency  of  the  low-tension 
system,  or  500-volt  conducting  network,  also  averaged  about  75 
per  cent.  This  represents  a  larger  absolute  loss  of  power  in  the 
high-tension  than  in  the  low-tension  system,  although  the  per- 
centages are  alike.  No  particular  conclusion  seems  to  be  forth- 
coming from  this  coincidence,  that  can  be  applied  to  systems  gen- 
erally. The  case  is  a  special  one.  There  is  urban  traffic  in  half  a 
dozen  towns  and  interurban  traffic  over  long  lines  connecting  them. 
From  generator  terminals  to  cars,  the  joint  efficiency  is  slightly  over 
50  per  cent.,  so  that  for  every  kilowatt-hour  delivered  to  the  cars, 
nearly  two  kilowatt-hours  have  to  be  delivered  at  the  central  station 
switchboard.  No  doubt  the  relative  economy  of  this  distribution 
has  been  carefully  considered  in  view  of  the  low  price  of  coal  and 
the  high  efficiency  of  the  generating  apparatus.  Moreover,  an  effi- 
ciency which  might  seem  unduly  low  in  an  urban  system  with  no 
feeder  exceeding  say  five  miles  in  length,  would  be  very  reasonable 
over  an  extended  system  in  which  copper  would  have  to  be  poured 
in  like  water  in  order  to  raise  the  line  efficiency  in  any  marked  de- 
gree. The  average  energy  efficiency  of  the  five  storage  batteries  in  the 
system  appears  to  have  been  89  per  cent.  This  is  an  unusually  high 
efficiency  in  central  station  work,  75  per  cent,  being  about  the  aver- 
age. It  seems  as  if  the  conditions  under  which  the  tests  were  made 
must  have  favored  the  batteries  to  some  extent.  There  is  scarcely 
any  test  so  difficult  to  carry  out  as  an  efficiency  test  of  a  storage 
battery  under  working  conditions.  A  large  number  of  cycles  must 
be  measured  before  much  reliance  can  be  placed  upon  the  results, 
for  the  reason  that  it  is  so  difficult  to  bring  the  battery  at  the  end 
of  the  test  to  the  condition  it  had  in  the  beginning. 


Owing  to  the  fact  that  pressure  regulation  is  one  of  the  functions 
of  the  storage  battery,  it  seems  desirable  to  change  the  name  "effi- 
ciency of  equalization"  to  "efficiency  of  power  equalization,"  since 


The  same  authors  also  contributed  a  paper  on  "Central  Station 
Economies."  In  this  paper  the  fuel  records  are  tabulated  for  three 
successive  days'  operation  of  the  power  station.  The  coal  and  the 
water  consumed  were  recorded  and  compared  with  each  day's  output 
at  the  switchboard.  The  mean  result  obtained  was  4.28  pounds  of 
coal  per  switchboard  kilowatt-hour.  It  is  pointed  out  that  the  con- 
.'^umption  includes  that  of  the  auxiliary  engines.  If  15  per  cent,  be 
allowed  for  the  auxiliary  engine  consumption,  then  the  mean  con- 
sumption per  switchboard  kilowatt-hour  becomes  3.64  pounds  of 
coal.  Since,  however,  the  auxiliaries  must  be  fed,  the  former  rate 
is  the  standard  of  reference,  except  where  all  the  auxiliaries  are  elec- 
trically driven,  and  then  the  latter  result  becomes  important.  It  is 
often  very  difficult  to  estmiate  the  consumption  of  the  auxiliaries, 
and  in  some  cases  they  are  more  wasteful  than  is  suspected.  The 
proverb — deliver  us  from  our  friends — becomes  applicable  to  aux- 
iliaries. The  mean  water  consumption  per  switchboard  kilowatt- 
hour  was  36.8,  including  all  auxiliary  consumption.  The  efficiency 
of  the  furnaces  and  boilers  in  the  three-day  test  was  nearly  80  per 
cent.  The  efficiency  of  the  engines  was  about  88  per  cent.  The 
total  thermal  efficiency  was  6.4  per  cent.,  reckining  from  the  poten- 
tial energy  in  the  coal  down  to  the  switchboard.  The  efficiency  of 
the  transmission  system  was  about  50  per  cent.  Allowing  70  per 
c-.'ut.  for  the  efficiency  of  the  motors  and  gears,  only  about  2J/2  per 
cent,  of  the  energy  of  the  coal  becomes  available  at  the  motor  shafts 
for  driving  the  cars,  .\lthougli  such  a  condition,  which  is  the  ordi- 
nary .state  of  aflpairs,  is  very  regrettable,  yet  with  coal  at  $1.35  per 
short  ton,  the  cost  of  the  energy  for  driving  the  cars  can  only  be  a 
sn'all  fraction  of  the  total  expense  of  the  car  mile.  Or,  stating  the 
matter  in  a  different  light,  if  some  process  could  be  devised  whereby 
the  total  electro-thermo-dynamic  efficiency  of  the  system  could  be 
raised  from  2.5  to  40  per  cent.,  the  total  cost  of  operation  per  car  mile 
would  not  be  very  markedly  reduced. 
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Luther  Stieringkr    in  1902. 


Death  ol    l.uthcr  SticriiiKcr. 

<lll'i    whole    cicciricul    fralcr- 

nily    ill    the    United    States 

is   poorer   by   the   dcalh   of 

l.iither     Stieriiigcr,     on     I'riday, 

July   I7tli,  at   Pasadena,  Cal.     Al- 

r^^-^  ^^^  tlu)iiKh    Mr.    Siicriiigcr    was   only 

^^H    ^^^^  in  his  fifty-eighth  year  at  the  time 

^^^^^^^^B  of  his  death,  originally  vigor- 

^^^^^^^^H^^  had    been    ijiow- 

^^^^^^^^H^^k  ing  signs  of  breakdown  since  the 

■^^^^^^^^^*  ^^  fall    of    1900.      Dyspepsia,    accom- 

panied by  nervous  hypochondria, 
ilun  began  to  manifest  itself,  and 
many  of  Mr.  Sticringcr's  o  1  d 
friends  assumed  somewhat  hastily 
that  the  absence  of  his  character- 
istic optimism  was  due  to  busi- 
ness worries,  though  it  was  in 
reality  a  well-recognized  result  of 
the  malady  from  which  he  was 
sulTeriiig.  In  the  summer  of  1902,  a 
heavy  cold  settled  upon  his  chest,  which  failed  to  yield  to  the  remedies 
prescribed  by  his  New  York  physician.  Acting  under  medical  advice, 
he  went  South  and  West  in  November,  1902,  resting  for  some 
v.eeks  at  Hi  Paso,  Tex.,  and  going  thence  to  Los  Angeles,  Cal.  He 
then  stayed  for  some  months  at  Nordhoflf,  a  quiet  health  resort  in 
the  foothills  of  Southern  California.  Some  weeks  ago  his  illness  took 
a  more  serious  turn  and  he  went  to  Pasadena,  where  he  was  at- 
tended with  unremitting  care  by  a  physician  and  a  trained  nurse.  He 
was  in  touch  with  the  outer  world  through  Mr.  A.  W.  Ballard,  of 
Los  Angeles,  who  kept  Mr.  Samuel  Insull,  of  Chicago,  Mr.  Edward 
Clark,  of  Schenectady,  and  Mr.  C.  A.  Coffin,  and,  through  them  his 
many  other  friends,  fully  informed  by  letters  and  telegrams  of  Mr. 
Stieriiiger's  condition.  The  immediate  cause  of  his  death  was  con- 
sumption complicated  with  Bright's  disease.  His  body  has  been 
cremated,  in  accordance  with  his  dying  wishes.  The  funeral  was 
held  at  Los  Angeles. 

Luther  Sticringer,  though  he  achieved  prominence  in  many  differ- 
ent parts  of  the  field  of  incandescent  electric  lighting,  will  be  longest 
remembered  for  his  marvellous  power  of  mentally  visualizing  efifects 
with  artificial  light  before  actual  trial  with  the  lights  themselves.  It 
was  this  quality  that  gave  his  services  such  an  unique  value  to  the 
projectors  of  expositions  in  this  country.  Next  to  Mr.  Edison,  to 
whose  inspiration  and  fecundity  of  suggestiveness  and  analysis  he 
was  always  proud  to  acknowledge  his  earlj'  successes  were  due,  Mr. 
Stieringer  was  the  first  to  grasp  the  enormous  increase  in  striking 
effects  in  decorative  or  fete  lighting  made  possible  by  the  substi- 
tution of  the  electric  incandescent  lamp  for  gas,  candles  or  oil.  Ex- 
terior decorative  lighting,  with  the  elimination  of  wind  and  rain  as 
limiting  factors,  assumed  a  new  phase.  Interior  artificial  lighting, 
both  ordinary  and  decorative,  was  no  longer  trammeled  by  the  need 
of  a  clear  flame  area  with  its  attendant  fire  risk  and  blackened  ceil- 
ings to  be  kept  in  mind.  From  this  point  on,  the  differentiation  of 
artificial  illumination  into  decorative  and  non-decorative  proceeded 
rapidly. 

In  decorative  lighting  the  objects  sought  were  the  outlining  of 
structures;  the  artistic  massing  of  lights;  form,  variety,  color,  con- 
trasts. In  non-decorative  lighting,  a  perfectly  uniform  distribution 
of  light  was  aimed  at,  the  actual  source  of  light  being  either  con- 
cealed or  rendered  as  inconspicuous  as  possible.  Mr.  Stieringer's 
reasoning  upon  this  latter  point  was  that  the  effect  of  light  upon  the 
human  eye  was  purely  relative,  so  that  very  bright  points  in  the  field 
of  vision  by  contracting  the  pupil  of  the  eye  made  other  objects  seem 
badly  lighted  by  contrast. 

Of  Mr.  Stieringer's  success  in  Exposition  lighting,  for  dec- 
orative purposes,  etc.,  it  is  almost  needless  to  speak  in  the 
columns  of  the  Electrical  World  and  Engineer,  which  has  enjoyed 
so  many  admirable  articles  from  his  pen,  or  has  itself  described  his 
excellent  work.  Though  already  under  the  shadow  of  his  last  ill- 
ness, he  conceived  and  laid  down  the  lines  upon  which  the  brilliant 
success  of  the  night  illumination  of  the  Pan-American  Exposition, 
at  Buffalo,  was  achieved,  and  this  was  fated  to  be  his  last  monument 
in  the  field  of  decorative  lighting.  Mr.  Stieringer  contributed  several 
valuable  papers,  to  the  various  societies  of  which  he  was  a  member. 


on  the  growth  uiid  development  of  decorative  lighting  by  means  of 
the  electric  incandescent  lamp,  us  well  as  on  other  features  of  elec- 
trical roii>,triictioii. 

Mr.  Siicringcr's  boyhood  was  passed  in  New  Jcr&cy,  where  hw 
father  lived  in  a  house  between  Jersey  City  and  Bayonne.  Me  at- 
tended the  luiblic  schools  in  New  Jersey,  and  then  served  a  short  ap- 
|ireniuesliip  as  ;i  Kas-fitler  in  New  York  City.  He  had  a  keen,  in- 
quiring mind,  and  was  always  an  omnivorous  reader,  so  that  he  was 
soon  recognized  by  his  employers  as  a  workman  of  superior  calibre. 
While  yet  a  very  young  man,  he  was  placed  in  charge  of  the  choice 
pieces  of  w<jrk  in  his  line  in  all  parts  of  the  country.  Thus  he  was 
responsible  at  various  times  for  the  installation  of  gas  fixtures  at  the 
Capitol,  the  White  House,  the  Treasury  i'ltiilding,  the  State,  Army 
and  Navy  Building,  and  other  public  buildings  in  Washington.  He 
also  did  work  in  the  residences  of  many  of  the  prominent  families  in 
New  York  City,  such  as  the  Astors,  the  Vanderbilts,  Mr.  J.  P.  Mor- 
gan, the  late  A.  T.  Stewart,  and  others.  During  this  period,  cov- 
ering the  later  sixties  and  all  the  seventies,  his  mind  was  not  idle, 
lie  analyzed  lighting  effects  wherever  he  saw  them,  and  his  reputa- 
tion was  sullii-ienlly  well  established  in  the  middle  seventies  to  have 
had  him  called  in  on  many  occasions  to  arrange  the  scheme  of  light- 
ing for  large  oil  paintings. 

Mr.  Stieringer  joined  Mr.  Edison  at  a  very  early  stage  at  Menio 
Park.  His  first  work  there  was  the  adaptation  of  incandescent  lamps 
and  their  connections  to  existing  gas  fixtures,  and  while  doing  this 
Mr.  Stieringer  took  out  several  patents.  His  subsequent  work  lay 
largely  in  the  exploitation  of  the  incandescent  lamp.  As  a  pioneer 
in  this  field  he  had  hardly  an  equal,  and  his  reports,  at  once  graphic 
and  succinct,  left  nothing  to  be  desired. 

Mr.  Stieringer  has  left  behind  him  hosts  of  warm  friends  scat- 
tered through  the  I'nited  States,  Canada  and  I^urope.  His  rich  mental 
storehouse  was  always  placed  freely  at  their  disposal,  and  his  vivid 
recollections  of  the  early  difficulties  and  triumphs  of  electric  lighting 
constituted  an  unfailing  source  of  interest  to  younger  men.  Mrs. 
Stieringer's  death  in  1897  was  a  great  blow  to  him,  from  the  sor- 
row of  which  it  is  doubted  if  he  fully  recovered.  He  leaves  no  fam- 
ily. After  this  sad  event,  he  gave  up  housekeeping,  and  stacked  up  the 
relics  of  the  art  and  the  valuable  technical  literature  and  memorabilia 
to  the  enthusiastic  collection  of  which  he  devoted  a  great  deal  of  his 
leisure  through  many  years.  It  is  indeed  to  be  hoped  that  his  collec- 
tions may  not  be  dispersed,  but  handed  over  to  some  such  trustee 
as  the  Institute,  and  bearing  his  worthy  name. 

Returning  to  Mr.  Stieringer's  technical  work,  it  is  difficult,  of 
course,  to  determine  its  lasting  value,  but  no  doubt  can  exist  as  to 
its  importance.  He  was  a  pioneer  in  the  electric  illuminating  art, 
and  successfully  introduced  many  fundamental  inventions,  of  his 
own,  of  which  three  systems  of  interior  wiring  are  now  in  universal 
use,  as  disclosed  in  the  patents,  to  wit :  combination  lighting  fixtures, 
electroliers,  and  a  system  of  distribution  and  control  for  interior 
conductors,  commonly  known  as  the  ''cabinet  system."  This  system 
is  now  the  standard  wiring  system  in  all  countries.  He  also  in- 
vented and  introduced  the  hard-end  fuse  and  incombustible  base 
and  other  useful  inventions  now  recognized  as  standard  devices 
required  in  light  installations.  He  was  a  pioneer  in  the  application 
and  distribution  of  electric  light  more  especially  in  large  areas, 
such  as  expositions.  The  illumination  for  the  Louisville  Exposition 
of  1883  was  planned  and  installed  by  him,  this  being  the  first  exposi- 
tion entirely  lighted  by  incandescent  light.  The  1893  Chicago 
Columbian  World's  Fair  illumination  and  electric  fountains,  as  well 
as  other  prominent  expositions  since,  including  the  Omaha  Exposi- 
tion of  1898,  and  the  recent  Pan-American,  were  designed  and  in- 
stalled by  him,  he  also  holding  the  position  of  consulting  electrical 
engineer  in  most  of  them.  Medals  and  diplomas  were  awarded 
to  him  for  many  of  these  illuminations.  He  first  introduced  the 
outlining  and  accentuation  of  the  buildings  on  a  large  scale  with 
incandescent  lamps  at  the  Chicago  Fair  of  1893.  The  further  devel- 
opment reached  its  climax  at  the  Omaha  Grand  Court  and  sur- 
rounding buildings,  the  lighting  being  effected  by  small  incandescent 
lamps.  A  specially  minted  gold  medal  and  a  diploma  were  awarded 
to  him,  this  being  the  highest  award  made.  He  may  justly  claim 
to  have,  by  persistent  effort,  introduced  and  demonstrated  the  value 
of  a  small  unit  of  light  as  exemplified  on  a  large  scale  at  the  recent 
Pan-American.  Just  before  his  death  he  was  awarded  the  John 
Scott  medal  by  the  Franklin  Institute  for  this  work,  but  unfortu- 
nately did  not  live  long  enough  to  be  a  recipient  of  the  award  in 
person. 
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The  Rateau  Steam   Turbine. 


A  TYPE  of  steam  turbine  which  has  come  into  considerable  prom- 
inence abroad  is  that  invented  by  M.  A.  Rateau,  of  Paris,  and 
which  is  now  being  manufactured  in  France  by  Sautter-Harlc 
&  Cie,  and  in  Switzerland  at  the  Oerlikon  Works.  Through  the  cour- 
tesy of  the  inventor  we  are  enabled  to  give  an  account  of  the  prin- 
ciples of  this  turbine,  which  we  preface  with  a  description  of  the 
construction  of  the  machine. 

In  Fig.  I  are  shown  two  of  the  bucket  wheels,  and  in  Fig.  2 
several  guides.  Fig.  3  shows  a  turbine  with  the  upper  half  of  the 
casing  removed  and  containing  only  the  bucket  wheels.  Referring 
in  general  to  the  latter  figure,  live  .steam  is  admitted  in  a  chamber 
to  the  left,  and  passing  through  ports  or  nozzles  in  a  diaphragm,  has 
its  pressure  transformed  to  jet  velocity.  The  jets  then  strike  the 
blades  of  the  first  wheel,  then  enter  the  first  guide,  passing  thence 
to  the  second  wheel,  and  similarly  with  respect  to  the  remaining 
guides  and  wheels  of  the  first  stage.  At  the  end  of  this  stage  the 
velocity  of  the  steam  jets  is  reduced  approximately  to  zero.  It  then 
passes  through  ports  or  nozzles  and  starts  on  its  second  stage.  In 
these  nozzles  the  pressure,  that  is,  the  difference  between  the  first 
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steam  at  some  intermediate  point,  such  as  at  the  beginning  of  the 
second  stage. 

Among  the  claims  made  for  the  Rateau  turbine  are:  i.  High 
mechanical  efticiency  combined  with  the  lowest  possible  angular 
velocity  of  bucket  wheels.  2.  Sufficient  clearance  between  moving 
and  fixed  parts  to  allow  for  any  possible  wear  of  bearings  and  for 
shaft  flexure.  3.  Great  lightness  as  a  whole  and  particularly  of  the 
rotating  parts,  thus  reducing  gyroscopic  effect  to  a  minimum — this 
latter  point  being  one  of  importance  in  turbines  for  marine  use.  As 
illustrative  of  the  second  statement,  a  machine  of  1,000  to  1,200  hp 
does  not  exceed  1,100  pounds  in  weight. 

For  the  following  discussion  of  the  theory  of  the  Rateau  turbine 
and  account  of  tests,  we  are  indebted  to  M.  Rateau. 

Before  giving  the  figures  obtained  in  the  tests,  it  is  convenient  to 
define  exactly  efficiency,  as  that  term  is  used  by  M.  Rateau.  Too 
often  manufacturers  or  designers  are  satisfied  by  measuring  the 
steam  consumption  either  per  indicated  horse-power,  or  per  effective 
horse-power,  on  the  shaft,  without  giving  the  figures  for  the  initial 
pressure  of  the  steam  and  the  exhaust  pressure.  This  method  of 
describing  performance  of  a  machine  is  not  suflficicnt;  one  might  just 


FIG.    I. — TWO  BUCKET  WHEELS. 
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Stage  pressure  and  exhaust  pressure — is  transformed  into  jet  velocity 
as  previously,  and  the  same  process  follows  that  took  place  in  the 
first  stage. 

The  wheels  of  the  second  stage  have  a  greater  diameter  than 
those  of  the  first  stage  in  order  to  reduce  the  depth  of  the  buckets 
and  also  to  maintain  a  proper  relation  between  jet  and  peripheral 
velocity.  The  steam  ports  and  nozzles  only  take  up  a  portion  of 
the  circumference  of  the  stage  diaphragms ;  and  in  each  stage  the 
first  guide  plate  has  the  least  guide  openings,  each  succeeding  guide 
having  a  progressively  increasing  number. 

The  peripheries  of  the  guide  plates  are  fitted  and  secured  steam 
tight  to  the  turbine  casing,  but  a  clearance  of  from  5/32  to  6/32  in. 
is  left  between  the  shaft  and  the  edge  of  the  shaft  opening  in  the 
plates.  The  clearance  between  the  bucket  and  guide  plates  at  the 
working  portions  is  about  J^  in.  M.  Rateau  admits  that  there  is  a 
loss  through  friction  between  the  surfaces  of  the  bucket  and  guide 
plates  which  is  absent  in  the  Parsons  system  of  steam  turbine  con- 
struction. 

Regulation  is  obtained  by  means  of  a  centrifugal  governor  acting 
on  a  valve  in  the  admission  steam  pipe.  In  the  case,  however,  of 
machines  which  are  rarely  called  upon  for  full  load,  the  width  of 
the  openings  of  the  first  stage  nozzles  is  varied  by  an  appropriate 
mechanism.  When  a  machine  may  for  a  short  time  be  called  upon 
for  a  large  overload,  as  in  electrical  generation,  or  when  the  exhaust 
is  diverted  from  the  condenser  to  the  atmosphere,  provision  can  be 
made  for  maintaii  ing  normal  speed  by  an  auxiliary  supply  of  live 


as  well  give  for  a  hydraulic  turbine  only  the  quantity  of  the  water 
without  the  height  from  which  it  falls. 

In  the  tests  from  these  turbines,  M.  Rateau  determined  the  effi- 
ciency frorp  the  ratio  of  the  theoretical  steam  consumption  of  an 
ideal  perfect  machine  to  the  real  steam  consumption,  referred  to  the 
power  available  at  the  shaft.  In  the  case  of  electric  generating  sets, 
it  is  preferable  to  refer  this  real  steam  consumption  to  the  electric 
power  measured  at  the  terminals  of  the  dynamos.  The  theoretical 
steam  consumption  is  defined  as  corresponding  to  the  maximum  work 
which  the  steam  can  produce  under  the  conditions  under  which  it  is 
delivered  to  the  machine,  by  expanding  adiabatically  and  without 
losses  from  the  initial  pressure,  P,  to  the  exhaust  pressure,  p.  This 
method  presented  some  difficulty  in  calculation,  but  a  diagram  may 
be  plotted  from  which  the  theoretical  consumption  can  at  once  be 
found  for  saturated  dry  steam.  Such  a  diagram  shows  how  ex- 
tremely important  it  is  for  economical  operation,  to  have  as  perfect 
a  vacuum  as  possible  in  the  condenser,  in  order  to  diminish  the 
exhaust  pressure,  />.  The  expansion  is  better  and  the  steam  consump- 
tion is  considerably  improved  by  better  vacuum,  as  may  easily  be 
seen  from  the  following  example : 

If  a  machine  is  using  saturated  steam  at  a  pressure  of  213  pounds 
per  square  inch  and  by  exhausting  into  free  air,  the  diagram  shows 
that  the  theoretical  steam  consumption  is  12.85  pounds  per  hp-hour ; 
if  we  provide  the  same  machine  with  a  condenser  which  reduces 
the  exhaust  to  27  in.,  the  theoretical  steam  consumption  is  only  7.82 
pounds,  i.  e.,  39.3  per  cent,  smaller  than  before. 
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l>ai.i  will  first  bi-  k>^>'>>  "'  ^  liiiliu  Ki'ic'ratur  of  540  rlrctiU'  li|>, 
which  IS  one  of  tliri-o  sintilar  inucliiiics,  iiiadr  in  thr  Suiiltcr-liurli- 
works  for  the  I'cftarroya  mines  in  Spain,  where  tliey  liavc  just  been 
installed.  The<>c  consist  each  of  two  tiirbincH  of  high  and  low 
pressure  dirccl-coiipled  In  direct •ciirreiil  dynanioa,  giviim  each  at 
normal  load  S,u>  amp.  at  .'."o  volts  Tlie  normal  .speed  is  j.j^o  r, 11.111. 
These  turbines  operate  with  condensation  which  is  ciTcctcd  by  ejector 
condensers  of  the  Rateau  type.  As  the  boilers  give  steam  under 
pressure  of  from  140  to  jio  pounds,  a  reducing  valve  maintains  the 
pressure  ol  admission  at  140  pounds  per  st|.  in.  as  ina.siimim.  'I'lic 
consumptions  and  the  efliciencies  are  given  in  the  following  table: 
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Electric  bp  producnl  (mcasiui'cd  al  llir 
brutlic))     ijs  i5o 

Pres.surc  in  lbs.  per  sq.  in.  of  steam  ad- 
mitted   (K.i(fe)    ji  61 

Pressure    in    lbs    per   sq.    in.    of  exhaust 

steam    (lbs.)     1.J47        1.J4 

Theoretical  consumption   in   lbs.   per  hp- 

hour   for  a  perfect  machine    in.gi  9.77 

Consumption   found  in   (ests  per  electric 

hp-hour  nic.isurcd  M  the  brushes  ....      ii.j  18.0 

Combined  efficiency  of  generating  set   ..     0.51J       0.540 

This  table  slmw^   iIkiI    tin-  i-omliiiicd  ctTu-ieiu-y,  i.  c,  llial  of  1 
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i.8j 
8.71 

14.86 
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|>ump  tuKi-ilier  was  as  high  as  j<i  per  cent.,  and  did  nut  fall  below  31 
per  cent  .  tins  correspijiuls  to  an  ellicicncy  ot  .ibcjiil  l>y  per  cent,  for 
the  pump  and  54  per  cent,  for  the  turbine. 

My  the  use  of  condeiiMiig  and  by  producing  a  vacuum  of  34  to  .7 
III.  Ill  the  condenser,  it  is  possible  to  titili/e  steam  at  low  pressure  for 
the  operation  ui  turbines  and  to  obtain  t|Uite  satisfactory  figures 
for  steam  consumption  and  efficiency.  This  it  a  considerable  ad- 
vantage of  turbines  over  piston  engines.  In  fact,  if  a  machine  of  the 
lalUT  lypc  was  to  be  operated  with  steam  of  a  pressure  of  about  14 
pounds'  pressure,  one  woulil  get  an  excessively  cumbersome  ma- 
chine, too  expensive  to  install,  and  of  an  efficiency  which  would  be 
low  for  several  rcasoll^,  the  main  reason  being  the  very  important 
condensing  losses  v\'liich  would  take  place  in  the  cylinders.  This  ad- 
vantage of  steam  turbines  has  permitted  Prof.  Katcau  to  utilize  the 
enormous  iiuanlities  of  steam  which  so  far  were  wasted  in  minefi  and 
in  plants  equipped  with  powerful  machines  exhausting  into  the  at- 
mosphere .iiid  ruiiiiiiig  at  iiilcnniilenl  loail  This  is  llie  case  with 
hauling  machines  in  mines,  with  machines  in  rolling  mills,  and  with 
steam  hammers.  With  these  machines  neither  compounding  nor 
condensing  can  be  used,  and  the  efficiency  is,  therefore,  rather  low. 
Ill  any  case  it  was  very  difficult  to  utilize  the  exhaust  steam  of  these 
machines.  They  furnish  .in  intermittent  flow  of  steam,  while  a 
continuous  jet  is  to  be  supplied  to  the  turbine.  M.  Rateau  has 
solved  this  problem  by  inventing  an  apparatus  which  he  calls  a  "re- 
generative accumulator  of  steam."  It  consists  of  sheet  iron  cylin- 
ders, containing  a  series  of  cast-iron  plates.  This  plays  the  same  role 
I'm   licit  as  a  lly-whecl  for  kinetic  mechanical  energy;  that  it  stores 


Fig.  3. — Steam  Turbine  with  Upper  Half  of  Casing  Removed. 


and  dynamo  together,  varies  between  51  and  58.6  per  cent.,  while 
the  steam  consumptions  per  electric  horse-pow'er  may  be  as  low  as 
14.86  pounds.  If  the  data  are  plotted  it  will  show  that  the  com- 
bined efficiency  is  practically  constant,  its  variations  being  not  more 
than  8  per  cent.,  between  overload  and  ]4  full  load. 

It  has  recently  been  claimed  that  with  respect  to  efficiency  and 
steam  consumption,  the  turbines  are  economical  only  when  operated 
at  full  load.  The  above  example  shows  that  this  criticism  is  un- 
founded. In  fact,  the  curve  of  steam  consumption  shows  that  the 
consumption  at  no  load,  with  excited  dynamos,  is  only  about  10  per 
cent,  of  the  consumption  at  full  load  (tests  of  other  Rateau  tur- 
bines have  given  figures  varying  between  8  and  12  per  cent.).  On 
the  other  hand,  for  an  electric  generator  driven  by  a  piston  engine, 
the  consumption  at  no  load  is  between  15  and  25  per  cent,  of  the 
consumption  at  full  load,  and  these  figures  refer  to  the  better  types 
of  machines  of  this  class. 

In  the  case  of  a  turbine  driving  a  four-wheel  centrifugal  pump 
working  at  from  90  to  140  hp.  the  combined  efficiency  of  turbine  and 


ii  up,  the  steam  being  condensed  at  its  arrival  and  being  formed 
again  later  when  the  exhaust  from  the  primary  machine  stops.  The 
pressure  of  the  exhaust  steam  is  nearly  constant,  about  3  pounds. 
An  adjustable  valve,  regulated  by  hand,  permits  to  vary  within 
certain  limits,  the  pressure  of  the  steam  leaving  the  accumulator; 
in  general  this  pressure  is  2.8  to  5.2  pounds. 

A  very  interesting  application  of  this  principle  has  been  made  at 
the  Bruay  mines  at  Pas  de  Calais.  The  e.xhaust  steam  of  the  hauling 
machine  is  fed  to  a  turbo-generator  of  300  hp.  The  tests  showed 
that  the  machine  gives  i  electric  hp  at  the  terminal  of  the  dynamo 
with  a  steam  consumption  of  39.68  pounds  per  hour,  the  steam  being 
admitted  at  atmospheric  pressure  and  the  vacuum  in  the  condenser 
being  24.8  in.,  hence  relatively  bad.  This  figure  could  be  reduced 
to  28  pounds  per  electric  hp-hour  with  a  better  vacuum  in  the  con- 
denser, which  is  perfectly  obtainable  in  practice. 

Under  these  conditions  .  the  low-pressure  generating  set  would 
perform  about  three  times  more  useful  work  than  the  hauling  ma- 
chine: and  even  with  a  steam  consumption  of  39.68  pounds  per  hour, 
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the  work  performed  by  the  turbine  set  is  nearly  three  times  that  of 
the  hauling  machine,  for  the  latter  consumes  generally  100  pounds  of 
steam  per  useful  hp-hour,  this  very  high  figure  for  consumption  being 
normal  for  a  non-compound  hauling  machine,  exhausting  into  the 
atmosphere. 

These  are  considered  to  be  results  of  great  importance,  and  the 
employment  of  low-pressure  machines  for  the  utilization  of  the  ex- 
haust steam  of  machines  running  at  intermittent  load,  has  apparently 
a  great  industrial  future. 

So  far  turbine-driven  dynamos  and  turbine-driven  pumps  have 
been  discussed,  but  it  may  be  added  that  the  turbine  is  equally  ap- 
plicable for  driving  ventilators,  and,  in  fact,  at  present  numerous 
turbo-ventilators  of  the  Rateau  system  are  in  practical  use.  In  view 
of  the  high  speed  of  rotation  of  these  ventilators,  it  is  possible  to 
supply  the  speed  directly  to  the  ventilator  by  mounting  its  wheel  on 
the  shaft  of  the  turbine  itself,  and  thus  to  obtain  a  turbo-air  com- 
pressor. This  construction  gives  machines  much  less  cumbersome 
and  less  expensive  than  piston  compressors.  The  Sautter-Harle 
works  have  supplied  such  turbo-compressors  to  the  French  Navy 
and  the  British  Admiralty,  and  at  present  they  are  building  a  turbo- 
compressor  for  use  in  the  blast  furnace  of  the  Chatillon  and  Com- 
mentry  Works.  This  apparatus  will  give  88.3  cu.  ft.  of  air  per 
minute  at  a  pressure  of  4  pounds. 

A  turbo-ventilator  when  running  at  a  speed  of  20,200  r.p.m.,  has 
given  a  back  pressure  of  more  than  7  pounds  per  sq.  in. ;  this  pressure 
was  obtained  with  a  mechanical  efficiency  of  about  60  per  cent. 

The  figures  given  for  the  steam  consumption  and  efficiency  of  the 
turbines  show  that  these  machines  have  now  reached  a  remarkable 
degree  of  perfection  and  that  their  efficiency  is  superior  to  that  of 
compotmd  machines  and  even  comparable  to  that  of  the  better  types 
of  triple-expansion  machines.  From  day  to  day  they  become  of 
greater  industrial  importance,  being  gradually  substituted  for  piston 
engines  on  land,  while  for  some  time  there  has  been  a  tendency  to 
substitute  them  for  the  latter  even  on  board  ship. 


Interesting  Features  of  American  Electric  Railway  Work. 


Note  has  already  been  made  in  these  pages  of  the  leading  data  pre- 
sented in  the  United  States  Census  Office  bulletin  on  American  street 
railways,  just  issued.  The  report  contains  a  variety  of  interesting 
figures  and  information,  full  of  suggestion  and  guidance  as  to  what 
has  been  done  in  the  art  and  as  to  its  present  tendencies.  The  whole 
report  is  a  most  remarkable  exemplification  of  what  electricity  can  do 
in  stimulating  an  industry,  for  it  is  inconceivable  that  any  such 
growth  as  is  manifested  in  the*figures  already  quoted  last  week  could 
have  taken  place  with  animal  power,  while  the  limited  applicability  of 
the  cable  would  also  have  been  against  such  universality  of  use  as 
has  characterized  the  electric  current.  Moreover,  it  is  noteworthy 
that  other  once  competitive  powers  with  electricity,  such  as  gas  and 
compressed  air,  have  quite  disappeared  from  the  scene.  The  recent 
statements  in  regard  to  the  cost  of  compressed  air  trials  on  the  New 
York  Metropolitan  Street  Railway  system,  give  the  reason  why. 

As  regards  the  gains  in  the  period  or  decade  under  the  electric 
regime,  the  total  reported  cost  of  construction  increased  $1,778,276,- 
788,  or  456.7  per  cent.,  as  compared  with  an  increase  of  $1,830,046,142, 
or  382.7  per  cent.,  in  the  combined  par  value  of  the  capital  stock  and 
funded  debt.  While  the  percentage  of  increase  for  the  capital  stock, 
355. 1,  is  smaller  than  that  for  funded  debt,  the  actual  increase  in 
the  par  value  of  the  stock  was  $1,026,514,827,  as  compared  with  an 
actual  increase  of  $803,531,315  in  the  amount  of  funded  debt.  The 
increase  in  both  capital  stock  and  funded  debt  is  due  very  largely 
to  consolidation  of  independent  roads  and  the  operation  of  roads 
under  the  lease  system,  where  the  stock  of  the  constituent  and  un- 
derlying companies  is  not  retired. 

The  increase  in  earnings  from  operations  was  $156,936,788,  or 
173.2  per  cent.;  the  increase  in  operating  expenditures  was  $80,- 
301,412,  or  129.5  per  cent.  The  percentage  that  operating  expen- 
ditures formed  of  the  total  earnings  from  operations  was  68.43, 
in  1890,  as  compared  with  57.49  per  cent,  in  1902.  A  special  table 
in  the  report  gives  information  concerning  the  percentage  of  oper- 
ating expenses  to  earnings  from  operations  for  the  companies  in  the 
different  States  and  Territories. 

The  increase  in  the  number  of  passenger  cars  amounted  to  27,785, 
or  85.5  per  cent.  In  connection  with  the  increase  in  the  number 
of  cars,  the  increase  in  size,  made  possible  by  the  introduction  of 


electrical  power,  should  be  taken  into  consideration.  This  is  doubt- 
less indicated  by  the  increase  in  the  number  of  passengers  carried 
per  car.  The  number  in  1890  was  62,237,  and  1902,  79,774.  an  in- 
crease of  17,537.  The  number  of  employees,  exclusive  of  salaried 
officials  and  clerks,  increased  62,877,  or  88.9  per  cent.  The  report 
in  giving  detailed  accounts  of  this  kind,  states  that  the  decrease  in 
the  length  of  line  operated  by  animal,  cable  or  steam  power  has 
been  attended  in  every  instance  by  more  than  a  corresponding  in- 
crease in  the  trackage  operated  by  electricity.  As  to  the  use  of  the 
service  by  the  public,  it  appears  that  in  the  United  States  in  1890 
the  average  number  of  rides  per  inhabitant  was  32  and  in  1902  was 
6;i,  a  gain  of  31  per  head.  But  in  some  sections  of  the  country  the 
gain  was  much  greater  than  that,  as,  for  example,  in  the  North 
Atlantic  States,  where  it  rose  from  66  to  124,  or  just  again  doubled 
itself.  For  the  whole  country  the  traffic  earnings  in  1902  were 
$247,553,999,  and  the  number  of  fares  was  4,809,554,438.  This  in- 
come from  operation  is  not,  however,  wholly  from  passengers,  that 
amount  being  $233,821,548,  with  enough  from  chartered  cars  to 
make  it  just  over  234  millions.  As  this  amount  includes  all  the  in- 
terurban  traffic,  the  average  fare  is  obviously  less  than  5  cents. 
Looked  at  in  another  way,  on  the  basis  of  the  population  of  1900, 
or  just  76,000,000,  the  average  expenditure  per  inhabitant  of  the 
United  States  for  street  car  travel  is  just  over  $3  per  head.  In  the 
report  published  last  year  on  electrical  apparatus  and  supplies  by  the 
present  writer,  who  has  also  been  engaged  as  expert  on  the  street 
railway  census,  the  amount  per  head  derived  from  the  public  by  the 
traction  companies,  it  was  predicted  "would  reach  not  less  than  $3 
per  head." 

Other  figures  of  income  and  expenditure  have  already  been  noted, 
and  need  not  be  again  referred  to  here.  As  to  the  employees,  some 
interesting  data  can  be  gleaned  from  the  report.  Of  the  total  num- 
ber, 133,641  employees,  80,144,  or  59.97  per  cent.,  were  conductors 
and  motormen,  who  received  $48,642,359,  or  60.22  per  cent,  of  the 
total  amount  paid  in  wages.  The  next  largest  group  of  employees 
is  road  and  track  men,  which  includes  laborers  employed  in  recon- 
struction and  repair  of  the  road.  The  ii,474  employees  reported 
for  this  group  were  8.59  per  cent,  of  the  total  and  their  wages 
amounted  to  $5,511,425,  or  6.82  per  cent,  of  the  total  wages.  The 
number  of  employees  reported  includes,  however,  employees  working 
in  electric  light  and  power  plants,  operated  by  railway  companies, 
and,  as  such  employees  are  engaged  indiscriminately  in  the  two 
branches  of  work,  the  total  number  cannot  be  accepted  as  the  number 
employed  exclusively  in  the  operation  of  street  and  electric  railways. 

The  reports  for  669  electric  railways  located  in  different  sections 
of  the  country  include  also  94,874  wage-earners,  or  70.99  per  cent. 
of  the  total  for  all  companies.  The  distribution  of  this  large  pro- 
portion of  employees  at  the  diflferent  daily  rates  of  pay  indicates  very 
closely  the  prevailing  rates  of  wages  in  the  industry.  For  all  classes 
taken  together  the  prevailing  rate  of  wages  is  from  $2  to  $2.24  per 
day,  39,678,  or  41.8  per  cent,  of  the  total,  being  paid  at  this  rate.  It 
appears  that  65,297  wage-earners,  or  more  than  two-thirds  of  the 
total,  receive  from  $1.75  to  $2.49  per  day.  More  than  half  of  the 
conductors  and  motormen  receive  from  $2  to  $2.24  per  day.  The 
prevailing  rate  for  road  and  track  men,  which  includes  a  large 
number  of  laborers,  is  $1.50  to  $1.74  per  day,  nearly  one-half  of  the 
total  number  being  reported  at  that  rate. 

Turning  now  to  line  construction,  it  is  interesting  to  note  that  of 
the  21,920.07  miles  of  single  track  operated  by  electric  power,  21,- 
302.57  miles,  or  97.18  per  cent.,  obtain  the  current  by  means  of  an 
overhead  wire.  The  methods  of  supporting  this  wire  are  shown 
in  Table  27,  from  which  it  appears  that,  of  15,857.26  miles  of  con- 
struction reported,  10,220.07,  or  64.45  pe«"  cent.,  is  supported  by 
span-wire  construction;  5,223.08  miles,  or  23.83  per  cent.,  by  side 
bracket,  and  414. 11  miles,  or  2.61  per  cent.,  by  center  pole.  Wooden 
poles  were  used  for  80.27  per  cent,  of  this  mileage,  and  steel  or 
iron  poles  for  19.63  per  cent.  There  were  15.92  miles  of  line  having 
wires  supported  by  elevated  railway  structures  and  by  buildings  and 
bridges.  The  average  number  of  poles  on  each  mile  of  line  ranges 
from  30,  reported  for  the  Salem  Electric  Railway  Company,  of 
Salem,  Ohio,  to  85,  reported  for  the  Duluth-Superior  Traction  Com- 
pany, of  Duluth,  Minn.  There  were  24,754.29  miles  of  feeder  wire 
construction  reported,  and  of  this  mileage  22,343.22  miles,  or  90.26 
per  cent,  was  overhead  and  2,411.07,  or  9.74  per  cent.,  underground 
— a  very  small  proportion.  This  form  of  construction  was  used  by 
27  companies.  The  statistics  for  the  conduit  system  are  intended  to 
cover  only  the  conduit  system  employed  by  the  street  railway  com- 
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puiiics  for  the  rcccptiun  of  ilicir  mains  and  feeders.  'I'hc  iichcdulc 
called  for  miles  of  duct,  und  tlu-  iii(|uiry  was  designed  to  ascertain 
the  ntiinlicr  of  nnles  of  scparati-  pipcway,  each  piprway  rccriving 
one  cable  of  wire.  One  mile  of  street  laid  witli  conduit  of  0  holes 
would  thus  represent  6  miles  of  duct.  There  were  0,540. g  miles  of 
duct  laid  ready  for  use,  occupying  589.3  miles  of  street.  Of  this, 
3,gos.i  miles  of  iron  pipe  and  rtio.4  miles  of  wood  or  other  material. 
The  use  of  underi;round  construction  |>re(loinnia(es  in  VVashiuKton, 
D.  C. ;  Chicago,  III.;  New  York,  N.  Y. ;  Uoston.  Mass.,  and  Phila- 
delphia. Pa.;  these  5  cities,  containing  5,40.2.3  miles,  or  83.43  per 
cent,  of  the  total  for  the  United  States. 

As  to  the  cars  employed,  some  details  were  n'ven  in  these  pages 
last  week  concerning  motor  equipment,  lighting,  heating,  etc.  There 
were  66,784  cars  of  all  classes  reported.  The  largest  number — 3,612 — 
reported  for  a  single  company  is  given  for  the  Uoston  Elevated 
Railway  Company,  of  Hoston,  Mass.,  which  includes  cars  operated 
on  both  surface  and  elevated  tracks.  There  were  60,^90  passenger 
cars  and  6,494  cars  used  for  express,  work  or  other  purposes.  Com- 
paring the  tuunber  of  passengers  carried  and  the  passenger-car  mile- 
age with  the  number  of  cars,  it  appears  that  each  car  carried  on  the 
average  ry,~74  passengers  and  traveled  18,001  miles  during  the  year, 
or  nearly  50  miles  every  day  in  the  year.  Of  the  passenger  cars, 
32,658  were  closed  and  24.259  open.  Combination  closed  and  open 
cars  were  reported  by  lOO  companies,  the  total  number  being  3.134. 
of  which  1,203,  or  38.38  per  cent.,  were  used  by  22  companies  in 
California.  Combination  passenger  and  express  cars  were  used  by 
99  companies,  the  number  being  239.  Cars  used  for  more  than  one 
service  were  enumerated  only  once;  for  instance,  cars  carrying 
passengers  as  well  as  material  and  mail  were  classified  as  passenger 
cars.  The  use  of  express,  freight  or  mail  cars  was  reported  by  206 
companies,  the  largest  number  being  shown  for  the  St.  Louis  & 
Belleville  Electric  Railway  Company,  of  Belleville,  111.,  an  inter- 
urban  freight  line  operating  between  East  St.  Louis,  111.,  and  Belle- 
ville, 111.  The  1,727  snow  plows  reported  do  not  include  snow  plow 
attachment,  but  only  snow  plow  cars.  Similarly  the  790  sweepers 
include  only  sweeper  cars.  Cars  used  both  as  sw-eep'ers  and  as 
snow  plows  were  counted  only  once,  either  as  plows  or  as  sweepers. 
There  were  50,699  cars  provided  with  electrical  equipment;  and  as 
the  roads  operated  either  in  whole  or  in  part  by  electric  power  re- 
ported a  total  of  64,618  cars  of  all  classes,  the  number  having  equip- 
ment of  this  character  was  78.46  per  cent,  of  the  total. 

Of  the  total  car  mileage,  1,099,256,774,  the  passenger  cars  traveled 
1,085,397,802  miles,  or  98.74  per  cent.,  and  freight,  mail,  or  other 
express  cars  13,858,972,  or  1.26  per  cent.  In  computing  the  car 
mileage  and  the  car  hours,  where  a  road  operated  one  or  more  trail- 
ers, or,  in  some  cases,  a  train  of  cars,  the  entire  combination  was 
considered  as  one  car.  The  total,  therefore,  contains  a  certain  amount 
of  train  mileage,  and  allowance  should  be  made  for  this  fact  in 
considering  the  average  fare  passengers  per  car-mile  and  car-hour. 
The  fare  passengers  per  car  mile  for  all  companies  averaged  4.43 
and  ranged  from  o.oi  for  the  Chicago  General  Electric  Railway 
Company,  of  Chicago,  III.,  to  69.15  for  the  Monongahela  Incline 
Plane  Company,  of  Pittsburg,  Pa.  It  was  impossible  to  obtain  in- 
formation concerning  car-hours  from  a  large  percentage  of  the 
companies.  However,  389  companies  furnished  this  information. 
Their  total  car-hours  for  the  year  amounted  to  65,869,342,  of  which 
passenger  cars  formed  65,403,287,  or  99.29  per  cent.,  and  freight, 
mail,  express  and  other  cars  466,055,  or  0.71  per  cent.  The  fare 
passengers  per  car-hour  for  the  companies  reporting  both  factors 
averaged  33.28,  the  highest  figure  being  89.24  for  the  Worcester  & 
Southbridge  Street  Railway  Company,  of  Worcester,  Mass.  No 
fewer  than  286  companies  reported  that  they  were  carrying  mail,  and 
the  companies  in  the  aggregate  reported  the  owning  and  operating 
of  as  many  as  350  pleasure  parks. 

The  following  statement  reproduces  the  totals  concerning  the 
number  of  persons  killed  and  injured  in  the  United  States: 

Class.  Killed.     Injured 

Total     1,216         47.429 

Passengers     265         26,690 

Employees     122  3,699 

Others    829         1 7,040 

"Others,"  referred  to  in  the  above  statement,  include  persons  on 
foot  or  riding  in  vehicles  other  than  street  cars  who  were  killed  or 
injured  in  collision  with  street  cars.  The  number  of  persons  reported 
as  killed,  1,216,  and  injured,  47,429,  form  only  an  inappreciable  per- 
centage of  the  total  number  of  passengers  carried,  and  present  electric 
traction  in  that  respect  also  in  a  very  favorable  light. 


ProcccdinKs  <>f  NiaKara  McciiiiK  of  the  American  Institute 
of    I:lccirical  hntjinecrs.     ^Cundin/iiij 


Tl  I  AT  pail  >if  the  .N'l.iKara  Institute  progr.-innnc  wIikIi  elicited 
by  far  the  wideit  discussion  was  the  group  of  papers  on  high- 
lension  transmission  tubjectl.  These  contributions,  in  fact, 
were  prep.ired  in  such  form  as  to  serve  specifically  as  introductions 
to  discussions,  and  thus  dejiarted  somewhat  from  the  usual  char- 
acter of  Institute  papers.  The  preparation  of  the  programme  was 
confided  to  Mr.  Ralph  D.  Mershon,  chairman  of  the  Committee  on 
Collection  of  Data  on  Transmission,  and  it  was  largely  through  his 
efforts  that  the  discussion  at  Niagar:i  was  so  successful.  At  his  sug- 
gestion an  adjourned  meeting  for  continuation  of  discussion  was  held 
on  the  afternoon  of  the  day  when  the  papers  were  read,  and  all  of 
those  particularly  interested  in  the  subject  of  the  papers  were  asked 
to  forego  a  trolley  ride  on  the  regular  iirogramme  and  attend  this 
meeting.  The  large  number  who  accepted  that  invitation  and  the 
great  interest  shown  at  the  meeting,  rendered  it  one  of  the  most  suc- 
cessful of  any  the  sessions  held  during  the  week. 


Mr.  C.  E.  Skinner,  in  a  paper  entitled  "Methods  of  Bringing  High- 
Tension  Conductors  into  Buildings,"  discussed  the  general  require- 
ments for  bringing  high-tension  conductors  into  buildings.  The  re- 
quirements which"  must  be  met  are  the  maintenance  of  proper  in- 
sulation of  the  circuit,  the  prevention  of  the  entrance  of  rain,  snow, 
cold  air  and  dust,  the  proper  mechanical  fastening  of  the  line  wire, 
reliability  and  simplicity  of  construction.  In  general,  wires  are 
best  brought  through  the  walls  of  the  building.  The  simplest  form 
of  construction  consists  merely  of  an  opening  in  the  wall  sufficiently 
large  to  allow  the  proper  air  insulation  between  the  wire  and  the 
wall,  this  opening  being  suitably  protected  from  rain  either  by 
means  of  a  large  pipe  set  in  the  wall,  sloping  outward  or  by  a  suffi- 
cient extension  of  the  roof  above,  or  both.  The  wire  must  be  at  a 
sufficient  distance  from  the  pipe.  The  pipe  should  always  be  con- 
sidered as  "ground."  The  cross  arms  holding  the  wire  inside  and 
outside  of  the  building  should  be  sufficiently  near  and  so  braced 
that  the  wire  will  remain  central  in  the  pipe.  With  potentials  of 
15,000  volts  or  lower  a  disc  of  glass  or  other  fire-proof  insulating 
material  is  placed  over  the  wire  at  the  inner  end  of  the  pipe.  The 
tube  must  be  sufficiently  large  so  that  the  surface  insulation  over  the 
insulating  disc  used  will  be  ample  to  prevent  trouble  under  the  worst 
conditions.  When  there  is  any  danger  of  condensation  of  moisture 
due  to  differences  of  temperature  inside  and  outside  of  the  building 
two  discs  a  little  distance  apart  should  be  used.  Their  surface  in- 
sulation should  never  be  less  than  that  of  the  line  insulators.  For 
voltages  above  15,000  volts,  a  long  insulating  tube  of  small  diameter 
and  very  heavy  wall  may  be  placed  over  the  wire  and  passed  through 
a  slab  of  insulation  set  in  the  wall  of  the  building,  the  whole  being 
protected  from  driving  rain  by  an  extension  of  the  roof.  The  in- 
sulating tube  should  slope  outward  in  all  cases.  Some  form  of  drip 
point  should  be  provided  on  the  wire  just  outside  the  end  of  the 
tube.  The  insulation  slab  holding  the  tube  should  be  large  enough 
to  prevent  actual  break-down  even  though  the  tube  is  broken.  Both 
tube  and  slab  should  be  of  fire-proof  material.  This  form  of  con- 
struction has  been  successfully  used  for  potentials  as  high  as  50,000 
to  60,000  volts. 

Mr.  Skinner  read  a  communication  by  Mr.  Floy,  who  considers 
that  the  use  of  glass  plates  or  of  conductors  insulated  for  a  portion 
of  their  length  (as  in  the  two  schemes  advocated  by  Mr.  Skinner 
for  bringing  the  wires  into  a  station)  is  objectionable,  because  of 
the  constant  menace  of  leakage  and  grounding  of  the  system  through 
the  wall  of  the  building.  Mr.  Floy  believes  there  is  nothing  quite 
equal  to  a  plain  but  generous  hole  in  the  wall  through  which  the 
wire  rigidly  supported  may  pass ;  he  gave  a  sketch  of  a  construction 
in  which  the  wire  first  passes  vertically  through  the  floor  of  an  over- 
hanging gallery  which  is  an  extension  built  on  the  side  of  the  build- 
ing; the  wire  then  passes  horizontally  through  a  hole  in  the  wall 
into  the  building;  the  gallery  is  used  as  a  place  for  the  lightning 
arresters.  All  water  drips  from  the  wires  before  the  latter  turn 
vertically  to  pass  through  the  floor  of  the  gallery ;  and  the  two  aper- 
tures being  at  right  angles  to  one  another,  prevent  any  large  amount 
of  cold  air  entering  the  building. 

Mr.  Skinner  then  read  a  communication  by  Mr.  O.  H.  Ensign,  chief 
engineer  of  the  Edison  Company,  of  Los  Angeles,  Cal.  He  uses  for 
30,000  volts  plain  open  12-in.  sewer  pipe.  He  does  not  believe  that 
any  sort  of  closed  plate  insulation  would  do. 

In  a  brief  communication  by  Mr.  A.  L.  Mudge  the  writer  suggests 
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that  the  terra  cotta  pipe,  mentioned  in  Mr.  Skinner's  paper,  siiould 
be  closed  at  the  outer  end  to  prevent  birds  and  insects  getting  into 
and  building  nests  in  the  pipe. 

Mr.  F.  C.  Pierce,  of  Philipsburg,  Mont.,  does  not  believe  in  allow- 
ing the  wall  of  the  building  to  take  the  strain  of  the  line;  the  last 
poles  of  the  line  should  be  guyer.  He  gave  some  details  of  con- 
struction, used  by  the  Montana  Water,  Electric  Power  &  Mining 
Company. 

Dr.  Louis  Bell  thinks  that  a  mania  for  compactness  has  been  re- 
sponcible  for  more  trouble  in  high  voltage-systems  than  any  other 
cause.  Wire  towers  for  high-potential  lines  should  be  avoided.  The 
high-voltage  wires  themselves  and  all  their  connections  should  be  so 
placed  that  their  whole  arrangement  is  evident  at  any  time  from  a 
cursory  glance. 

Mr.  J.  Harisberger,  of  Seattle,  Wash.,  states  that  the  Snoqualmie 
Power  Company,  adopted  at  the  very  beginning  the  second  arrange- 
ment suggested  in  Skinner's  paper,  and  with  all  of  its  high-tension 
troubles  it  has  yet  to  experience  its  first  trouble  with  this  style  of 
construction  for  entering  buildings.  In  some  of  the  buildings  where 
the  wires  enter  with  the  first  construction,  suggested  by  Skinner, 
in  every  instance  when  the  high-tension  lines  became  grounded  for 
one  reason  or  another,  there  was  a  discharge  across  the  glass  plate 
to  the  terra  cotta  pipe. 

Mr.  H.  M.  Gerry,  Jr.,  gave  a  review  of  various  methods  used  hi 
practice,  and  said  there  can  be  no  one  method  of  entering  high-ten- 
sion wires;  it  is  always  a  question  of  engineering  detail  which  should 
receive  special  treatment  in  each  particular  case. 

The  foregoing  were  all  written  communications.  In  the  oral  dis- 
cussion of  Mr.  Skinner's  paper  which  followed,  Mr.  Mershon  said 
that  by  experience  he  had  come  to  feel  somewhat  afraid  of  the  use 
of  glass  tubes.  The  climatic  conditions  determine  details  of  con- 
struction. 

Mr.  R.  F.  Hayward  described  some  methods  used  in  Utah ;  on  ac- 
count of  the  climatic  conditions  they  have  to  keep  their  wires  much 
further  apart  than  in  the  East.  Good  glass  tubes  may  be  had  and 
have  proven  satisfactory,  but  porcelain  tubes  are  better.  He  thinks 
that  people  do  not  appreciate  how  effective  in  practice  a  simple  piece 
of  plate  glass  is.  On  16,000  volts  he  used  a  piece  of  12-in.  plate  glass 
with  a  j4-'n.  hole  drilled  in  it  with  wires  passing  right  through,  and 
has  never  had  the  slightest  trouble,  in  spite  of  frequent  storms  in 
winter.  The  most  important  thing  in  outlets  is  to  provide  much 
space  and  not  to  cumber  the  outside  of  the  building  with  any  extra 
structure. 

Mr.  V.  G.  Converse  criticised  some  special  points  in  Mr.  Skinner's 
suggestions.  Porcelain  tubes  are  much  preferable  to  glass  tubes.  A 
rain  shed  should  be  provided.  Mr.  P.  H.  Thomas  concurred  in  the 
latter  proposal ;  he  also  suggested  mounting  the  true  high  insulating 
inlet  in  an  insulating  panel.  Mr.  P.  M.  Lincoln  recommended  that 
the  line  end  strain  should  be  taken  up  by  a  strain  insulator  inside. 

Some  of  the  transmission  lines  of  this  country  have  installed  upon 
them  as  a  protection  against  lightning  one  or  more  wires  strung 
parallel  to  the  power  wires  and  grounded  at  intervals.  As  there  is 
a  difference  of  opinion  amongst  electrical  engineers  as  to  the  effi- 
cacy of  this  device,  Mr.  Ralph  D.  Mershon,  in  a  paper  entitled  "The 
Grounded  Wire  as  a  Protection  Against  Lightning,"  discussed  the 
problem  of  its  advisability.  He  first  gives  the  theory  of  the  subject 
and  calculates  the  "shielding  action"  of  the  ground  wires  for  a 
special  numerical  case.  If  each  wire  of  a  transmission  line  20,000 
ft.  in  length,  the  conductors  of  which  consist  of  No.  00  wire,  has 
stretched  parallel  to  it  and  at  a  distance  of  12  inches,  a  grounded  wire 
equal  in  size  to  the  line  wire,  the  potential  of  the  line  wire  due  to  a 
charged  cloud  could  not  rise  to  exceed  30  per  cent,  of  the  value  to 
which  it  would  rise  if  the  grounded  wire  were  not  present ;  this  is 
given  only  as  a  rough  example  to  show  the  magnitude  of  the  effect 
of  the  grounded  wires.  The  author  refers  briefly  to  the  material  and 
dimensions  of  ground  wires  and  to  their  method  of  installation,  and 
gives  some  results  obtained  in  practice  in  various  plants.  In  one 
plant  as  the  result  of  a  number  of  years  of  operation,  those  in  charge 
feel  sure  that  the  grounded  wires  furnish  a  reliable  and  effective  pro- 
tection against  lightning.  In  some  of  the  other  plants  those  oper- 
ating think  that  the  grounded  wires  furnish  more  or  less  protection, 
but  are  doubtful  as  to  the  amount.  In  still  other  plants  those  in 
charge  feel  sure  that  the  grounded  wires  are  of  no  value  whatsoever 
and  constitute  a  muisance  and  menace  because  of  their  liability  to 
break  and  fall  across  the  power  wires.  In  some  of  the  cases  of 
doubtful  success  or  failure  the  trouble  may  have  been  due  to  poor 


grounds  or  to  the  wires  not  having  been  grounded  frequently  enough, 
as  in  some  of  these  cases  the  wires  were  not  grounded  at  every  pole. 
In  all  of  the  doubtful  cases  lightning  arresters  which  were  installed 
ill  addition  to  the  grounded  wires  received  more  or  less  discharges 
during  thunderstorms. 

In  the  discussion  of  Mr.  Mershon's  paper  which  followed,  Mr. 
R.  S.  Kelsch  gave  an  account  of  a  careful  record  undertaken  in 
Montreal,  when  a  great  many  light  and  power  wires  of  a  company 
were  constructed  below  the  wires  of  other  companies ;  it  was  found 
that  the  greatest  amount  of  trouble,  such  as  transformer  burn-outs, 
etc.,  caused  by  lightning,  occurred  on  the  circuits  that  were  built 
under  the  lines  of  other  companies. 

Dr.  Perrine  discussed  the  use  of  barbed  wires  for  grounding. 
When  a  cloud  has  discharged  in  the  neighborhood  of  a  line,  and  the 
line  and  its  accompanying  guard  wire  have  reached  a  stationary  con- 
dition, the  points  on  the  grounded  wire  tend  to  aid  the  release  of 
the  charge.  The  trouble  is,  however,  that  in  practical  operation  the 
barbs  form  points  of  mechanical  injury,  as  the  wire  may  be  twisted 
and  kinked  around  the  barb. 

Mr.  C.  O.  Mailloux  referred  to  a  three-conductor  line  in  Arizona, 
25  miles  long,  with  only  three  lightning  arresters,  one  at  the  trans- 
mitting end,  one  at  the  receiving  end,  and  the  third  at  a  second  power 
plant  about  8  miles  from  the  receiving  end.  This  line  was  started 
last  fall  and  has  worked  without  interruption ;  although  there  were 
many  lightning  storms,  they  had  never  any  trouble  from  lightning. 
There  were  discharges  over  the  lightning  arresters,  but  the  oper- 
ation of  the  line  was  never  interfered  with. 

Mr.  A.  J.  Wurts  looks  on  the  entire  situation  as  a  cloud  and  the 
earth  forming  the  two  terminals  of  a  huge  static  machine.  He  con- 
siders the  lines  over  the  earth's  surface,  electric  lines,  grounded  lines, 
railroad  rails,  gas  pipes,  water  pipes,  all  a  part  of  the  one  terminal 
of  the  machine.  He  does  not  believe  that  a  grounded  wire  in  the 
neighborhood  of  an  electric  line  will  materially  protect  that  line; 
they  will  all  discharge. 

Mr.  Thomas  stated  that  the  data  at  hand  concerning  lightning  pro- 
tection are  still  very  poor.  We  have  no  decisive  experience  yet  as 
to  whether  a  grounded  wire  really  affords  any  protection.  Besides 
the  electrostatic  induction,  there  is  also  electromagnetic  induction. 
He  thinks  there  should  be  an  appreciable  loss  due  to  the  grounded 
wire.  The  problem  is  very  complex  and  one  should  go  very  slow 
in  putting  too  much  at  stake  on  grounded  wires. 

Dr.  Perrine  pointed  out  that  there  are  several  things  to  protect 
against.  One  is  the  gradual  charge  and  discharge  of  the  line  due  to 
conditions  of  the  atmosphere.  The  line  may  gradually  acquire  a 
charge  from  the  wind  blowing  over  the  line  when  there  is  no  light- 
ning in  the  neighborhood;  it  is  against  this  form  of  trouble  that  the 
guard  wire  is  intended  to  guard.  On  the  other  hand,  it  is  not  of 
any  great  advantage  where  there  are  lightning  discharges  of  severe 
character. 

Dr.  Kennelly  referred  to  the  long  years  of  experience  on  this 
question  in  the  protection  of  telegraph  and  telephone  lines ;  among 
telegraph  men  it  has  always  been  a  popular  impression,  derived  from 
long  experience,  that  the  presence  of  other  wires  protects  the  neigh- 
boring wires  against  direct  lightning  effects.  The  tendency  in  a 
working  wire  is  to  carry  the  earth  up  over  that  wire  or  in  the  vicinity 
of  that  wire  and  to  produce  partially  that  effect  which  a  completely 
grounded  wire  produces  more  thoroughly.  If  we  only  have  enough 
parallel  wires  above  and  around  a  working  wire,  we  carry  immunity 
to  the  latter.  Whether  it  is  worth  while  to  do  so  is  a  very  important 
question.  When  some  years  ago  he  collected  information  of  this 
character  from  the  representatives  of  local  stations,  he  found  the  evi- 
dence to  be  in  favor  of  protection  by  means  of  a  guard  wire. 

Mr.  F.  S.  Woodward  referred  to  a  case  in  which  barbed  wires  had 
been  used  and  remained  in  good  condition  for  about  two  years ;  at 
the  end  of  that  time  they  broke  and  there  were  a  number  of  short 
circuits  owing  to  the  wire  falling  over  the  line.  On  this  same  line 
there  were  some  lightning  arresters  and  an  investigation  of  them  at 
regular  intervals  showed  that  they  were  very  frequently  acted,  so 
that  the  barbed  wires  themselves  did  not  prevent  the  lightning  stroke 
from  striking  the  line  wire. 

Mr.  Rushmorc  referred  to  the  effect  on  a  transmission  line,  due 
to  differences  in  altitude  between  different  parts  of  the  line.  This 
effect  is  evidenced  by  injury  to  the  insulation  at  the  lower  altitude. 
He  referred  to  a  case  in  which  one  part  of  the  line  is  about  7.500  ft. 
above  sea  level  and  the  other  part  about  half  that  altitude;  the  in- 
sulation remains  good  on  the  higher  part  and  does  not  hold  up  at 
the  lower  part.    Guard  wires  may  protect  the  line  against  this  effect. 
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Mr.  Julm  !■'.  Kelly  believer  tiiut  the  main  prulcclivc  ctlect  uf  the 
Kroutulrd  wire  is  not  aKaio^^t  liKhliiiiiK  iJi!icharKes,  hut  principally 
UKaiiist  the  uriiiiiary  atiiiortphrnc  ricctricily.  lie  rcferri-il  ti»  iruuhlrH 
tliif  to  the  latter,  expeneiiteil  on  an  old  teleKraph  line  The  most 
iiiiportaiit  jioint  in  Mr.  Mrrshon'.s  theory  is  that  the  wire  should  be 
equnlly  ctTectivc  if  placed  below  the  line,  as  if  placed  above.  The 
great  danxer  heretofore  has  been  that  it  was  above  and  in  breaking 
wouM  tail  on  the  tran.sini-ssion  wires.  He  believes  that  there  may 
be  some  protective  effect  from  the  grounded  wire,  but  it  docs  not  pay 
for  the  cnmplicatiuns. 

Mr.  Ilayward  stated  that  the  Committee  on  High-Tension  Trans- 
mission has  sent  word  to  every  operating  engineer,  asking  that  every 
one  of  their  engineers  be  made  an  observer ;  in  the  case  of  a  break- 
down from  lightning,  the  engineer  is  to  go  right  to  the  spot  as  if  it 
were  a  fire,  and  collect  all  the  evidence.  In  this  way  it  is  hoped 
that  in  a  year  or  two  a  large  amount  of  exact  data  will  be  collected. 
He  believes  that  the  locality  has  much  to  do  with  the  nature  of  the 
ilischarm's.  He  thinks  that  overhead  grounded  wires,  such  as  Iclc- 
grapli  and  li-lophoiu-  wires,  are  a  protection:  they  have  never  lost  a 
transformer  in  their  business  section,  which  is  the  most  thickly 
covered  w  ith  other  wires  ;  but  they  are  not  a  complete  protection  by 
any  means.  If  one  would  absolutely  surround  the  transmission  wires 
with  a  grounded  network,  they  would  be  protected,  but  this  method 
is  absolutely  impracticable.  The  transmission  line  must  be  easily 
accessible.  They  have  made  careful  records  of  their  troubles  from 
lightning:  their  troubles  always  come  at  the  moment  when  the  light- 
ning discharges.  Troubles  due  to  the  raising  of  the  potential  of  the 
line  when  there  is  a  dust  storm,  or  wind  storm,  or  a  thunder  cloud, 
are  taken  care  of  by  the  lightning  arrester.  Every  single  occurrence 
that  has  given  them  trouble  has  been  at  the  moment  of  the  lightning 
discharge.  In  recent  times,  while  they  have  had  arresters  in  con- 
nection with  spark-gaps,  they  never  had  any  trouble  with  the  light- 
ning arresters  themselves. 

President  Scott  remarked  that  Mr.  Hayward  has  duly  emphasized 
the  point  that  the  men  in  the  laboratories,  the  men  who  are  building 
apparatus,  need  the  co-operation  of  the  men  who  are  experiencing 
difficulties  on  the  ground ;  the  two  must  work  together. 

Mr.  Waters  suggested  another  method  of  calculating  the  condi- 
tions, diflferent  from  that  used  by  Mr.  Mershon.  He  gave  some  re- 
sults of  his  experience  on  European  mountain  lines  of  short  length, 
the  voltage  being  between  5,000  and  1,000.  Troubles  arise  there 
usually  from  violent  lightning  storms  and  from  heavy  sleet  and  snow 
storms.  The  universal  opinion  of  the  operating  engineers  there  is 
that  the  grounded  wire  is  more  trouble  than  it  is  worth. 

Prof.  D.  C.  Jackson  expressed  the  opinion  that  the  numerical 
example  in  Mr.  Mershon's  paper  does  not  represent  the  commercial 
conditions  in  a  long  transmission  line.  Instead  of  estimating  the 
protection  from  the  guard  wire  at  something  like  70  per  cent.,  as 
Mr.  Mershon  does,  he  thinks  7  per  cent.,  or  one-seventh  of  I  per  cent, 
would  come  nearer  the  truth. 

Mr.  Mershon,  in  his  reply,  said  that  his  numerical  example  was 
not  so  far  off  from  the  actual  conditions  in  some  lines.  In  his  paper 
he  did  not  deal  with  electromagnetic,  but  only  with  electrostatic 
action.  He  agreed  that  the  ordinary  guard  wire  cannot  furnish  much 
protection  against  electromagnetic  action. 

Mr.  N.  A.  Blanck  stated  that  in  most  cases  on  recent  Italian  lines, 
as  also  on  the  German  lines,  the  lightning  arresters  are  used  in  the 
stations,  never  on  the  line  itself,  and  the  use  of  iron  wires  for  pro- 
tecting the  line  itself  has  been  abandoned. 

Dr.  Perrine  said  he  had  tried  to  measure  the  loss  due  to  the 
grounded  guard  wire,  but  was  unsuccessful  in  his  attempt. 

"Y  or  Delta  Connection  of  Transformers,"  was  the  subject  of  a 
paper  by  Mr.  F.  O.  Blackwell,  which  discussed  the  comparative 
advantages  and  disadvantages  of  the  two  alternative  methods  of 
connecting  transformers  to  a  three-phase  system.  The  comparison 
is  made  under  the  following  headings :  Size  of  transformers  re- 
quired ;  grounding  the  neutral ;  unstable  neutral ;  rise  of  potential. 
The  selection  of  Y  and  delta  connection  of  transformers  for  long- 
distance transmission  should  only  be  determined  after  a  careful  con- 
sideration of  the  conditions  in  each  case.  There  is  little  choice 
between  Y  and  delta  without  a  grounded  neutral.  In  small  instal- 
lations, the  cheaper  cost  of  transformers  for  Y  with  a  grounded 
neutral  will  be  a  determining  factor.  Larger  plants  will  be  guided 
by  the  greater  importance  of  giving  uninterrupted  service  and  will 
not  employ  a  grounded  neutral  unless  demanded  on  the  score  of 
safety.     Where  the  amount  of  power  is  great  and  the  system  ex- 


trusive, delta  contiecdun  will  be  generally  preferred  on  account  uf 
its  avoiding  the  pot.nibility  of  rises  uf  potential  from  aity  cause. 
Many  plants  can  have  aclvantageously  a  mixed  system  with  both  V 
and  drlia  transformers,  each  installation  of  transformers  being  con- 

siilciril  In    itself. 

Ml.  J.  S.  I'cck,  in  a  paper  entitled  "Grounded  and  Uiiderwouiid 
rraiismission  Circuits,"  discussed  the  problem  of  grounding  a  trans- 
mission system  with  reference  to  Mr.  Blackwell's  paper.  Uy  the 
grounding  of  the  neutral  point  it  is  sctught  to  limit  the  strain  from 
line  wires  to  ground  and  to  limit  the  strain  between  high-tension 
and  low-tension  windings  of  the  transformers,  also  between  high- 
tension  windings  and  iron  case.  The  author  discusses  in  detail 
with  the  aid  of  diagrams  the  effect  of  grounding  on  the  various  pos- 
sible polyphase  systems  and  sums  up  his  results  in  a  long  table.  In 
many  cases  the  grounding  of  the  neutral  points  of  a  transmission 
system  limits  the  voltage  strain  to  ground  and  the  voltage  which 
may  be  obtained  across  any  transformer,  and  in  such  cases  ground- 
ing would  seem  advisable.  This  is  notable  in  the  case  of  the  star 
system  with  grounds  on  transformer  and  generator  neutrals.  There 
is,  however,  the  danger  arising  from  this  grounding  that  in  case  of 
trouble  on  the  circuits  current  may  flow  through  the  ground  to  the 
neutral ;  in  thus  flowing  it  will  naturally  take  the  path  of  least 
resistance,  so  that  if  telephone  or  telegraph  lines,  which  have  nor- 
mally low  resistance  to  ground,  parallel  the  transmission  circuit, 
the  current  will  flow  along  these  wires,  often  with  disastrous  results 
to  the  circuits.  Two  cases  of  trouble  are  particularly  liable  to  occur: 
First,  where  the  neutral  points  of  the  high-tension  windings  of 
raising  and  lowering  transformers  are  grounded,  the  opening  of  one 
or  two  of  the  three  transmission  wires  will  cause  currents  to  flow 
through  the  ground ;  second,  a  high-resistance  ground  on  a  trans- 
mission wire  will  partially  short-circuit  a  transformer  and  cause 
current  to  flow  through  the  ground  to  the  neutral.  Some  plants 
have  been  able  to  operate  satisfactorily  with  grounded  neutrals ;  with 
others  this  grounding  has  caused  great  disturbance  on  telephone 
circuits,  and  in  one  plant  it  is  reported  that  the  blowing  of  a  fuse 
on  one  of  the  high-tension  wires  put  out  of  service  the  telephone 
systems  in  "ten  counties."  Thus,  while  grounding  of  neutrals  may 
be  permissible  in  certain  localities,  it  may  not  be  allowable  in  others ; 
and  in  laying  out  a  plant  it  would  seem  to  be  advisable  so  to  arrange 
the  apparatus  that  it  may  be  safely  operated  without  grounding  the 
neutrals.  An  examination  of  the  tables  g^ven  by  the  author  indicates 
that  the  delta  system  is  the  one  giving  the  minimum  chance  of 
trouble.  Under  certain  conditions,  however,  the  star  and  star-delta 
systems  will  give  satisfactory  service. 

The  discussions  of  the  papers  of  Mr.  Blackwell  and  Mr.  Peek  was 
opened  by  President  Scott,  who  called  the  attention  to  the  fact  that 
the  question  of  grounding  or  not  grounding  the  neutral  is  not  at  all 
settled  yet ;  there  are  diametrically  opposite  opinions  held  by  practical 
engineers  concerning  it,  neither  one  with  full  reason  or  the  ability 
to  answer  the  position  of  those  who  operate  in  the  other  way.  It  is 
a  peculiar  fundamental  question,  partly  theoretical  but  largely  prac- 
tical. 

Mr.  Haywood  who  has  operated  his  17,000-voIt  lines  without 
grounds,  said  his  experience  was,  of  course,  that  one  may  have  a 
short  circuit  on  one  wire,  and  with  the  wire  down,  one  could  still 
keep  running.  Yet  he  believes  that  when  one  gets  up  to  any  very 
high  voltage  it  is  better  after  all  to  ground  the  neutral  and  keep 
them  grounded  everywhere.  The  lines  must  be  made  so  that  they  w'ill 
not  break  down.  The  conditions  worked  out  theoretically  by  Mr. 
Blackwell  and  Mr.  Peck  for  possibility  of  troubles,  are  not  merely 
theoretical,  they  will  and  do  occur  in  practice. 

Mr.  Gerry  believes  one  may  get  perhaps  equally  good  results  by 
the  use  of  either  delta  or  a  Y-connection  on  a  transmission  line. 
The  points,  brought  out  by  Mr.  Peck  are  very  real,  but  means  can 
be  taken  in  the  construction  of  a  plant  and  in  the  arrangement  of 
the  transformers  to  void  practically  all  the  serious  conditions  out- 
lined by  him.  It  is  possible  to  so  connect  the  transformers  in 
star  that  one  transformer  cannot  be  cut  out  without  practically 
all  three  coming  out  at  the  same  time :  and  when  transformers  are 
connected  in  that  way,  with  the  neutral  grounded,  it  should  always 
be  done.  The  star  connections  of  the  transformer  should  be  per- 
manent and  fixed,  so  that  one  transformer  cannot  be  cut  loose  from 
the  other  two,  and  a  reverse  can  be  arranged  with  reverse  apparatus. 
On  the  other  hand,  it  is  a  question  whether  the  star  connection  is 
desirable:  while  one  gains  something  in  the  design  of  the  trans- 
former, yet  this  is  a  small  advantage.  He  discussed  some  secondary 
operating  advantages  of  the  delta  connection. 
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Mr.  Nunn  described  the  troubles  which  his  company  has  had. 
The  most  severe  accident  was,  when  operating  its  40,000-volt  system 
the  current  once  jumped  from  the  conductor  eight  feet  to  the  steel 
frame  work  of  the  roof ;  he  knows  the  fact,  but  not  the  conditions 
which  caused  it.  Many  of  the  troubles  were  due  to  the  peculiar 
local  conditions  of  the  plant.  He  gave  a  great  many  details  con- 
cerning its  operations  and  the  construction  of  insulators,  and  con- 
cluded by  stating  that  he  cannot  better  sum  up  his  decision  after 
his  five  or  six  years  of  experience  with  40,000-volt  work  than  to 
say  that  he  does  not  know,  and  that  there  is  a  lot  about  it  that 
he  does  not  know  and  cannot  even  guess  at. 

Mr.  Thomas  analyzed  in  detail  the  conditions  of  resonance  at 
normal  generator  frequency  and  at  very  high  frequencies.  Mr. 
Lincoln  referred  to  a  contribution  by  Pupin  in  which  he  showed 
how  very  difficult  it  is  to  maintain  resonance  with  iron  in  the  cir- 
cuits; he  showed  that  when  there  was  no  iron  in  the  inductance 
coils,  resonance  was  very  marked,  but  as  soon  as  iron  was  introduced 
into  the  coils,  it  was  very  difficult  to  obtain  resonance  conditions. 

Mr.  Junkersfeld  referred  to  moderately  high  voltage  transmission 
lines,  such  as  used  in  our  large  cities.  In  Chicago  they  have  been 
operating  a  four  wire,  three  phase,  60  cycle  overhead  system  with  a 
grounded  neutral  for  about  three  years;  the  generators  are  star  con- 
nected, and  the  common  point  is  connected  to  the  ground.  It  has 
been  very  successful  from  the  start.  They  ground  in  the  station 
only  and  do  not  ground  any  other  point  of  the  primary  system.  The 
neutral  of  the  secondaries  is  also  grounded.  In  their  underground 
system,  which  is  operated  at  9,000  volts  and  25  cycles,  they  like- 
wise operate  now  with  the  grounded  neutral.  For  the  first  four  or 
five  years,  while  the  voltage  was  only  4,500,  they  had  step-up  trans- 
formers with  delta  connections ;  the  next  step  was  to  double  the 
voltage  and  install  line  voltage  generators  which  are  operated  with 
the  grounded  neutral  with  very  satisfactory  results.  He  emphasizes 
the  necessity  of  doing  away  with  single-pole  switches  and  fuses. 
They  have  had  very  few  transformer  troubles.  With  the  increase  in 
the  number  of  transformers,  they  have  come  to  the  conclusion  that 
the  advantage  of  having  delta-connection  transformers — in  order 
to  be  able  to  cut  out  one  of  the  bank  and  operate  with  two — is  not 
very  great.  They  have  now  gone  over  to  Y-connection  and  are  in- 
stalling three-phase  transformers,  the  idea  being  that  with  these 
accidents  occur  very  rarely,  and  when  they  occur,  one  can  afford  to 
have  a  whole  unit  shut  down. 

Mr.  Gerry  thinks  there  is  some  advantage  in  using  a  delta-con- 
nected system ;  one  may  use  single  phase  switches  and  one  avoids 
the  excessive  potentials  mentioned  by  Peck.  When  satisfactory 
and  reliable  swithches  are  on  the  market  for  opening  all  three  legs 
of  a  circuit,  one  may  go  over  to  star  connection  but  whether  he 
shall  then  desire  to  do  so,  is  another  question. 

Mr.  Woodbridge,  in  a  written  communication  takes  up  the  special 
case  of  high-tension  power  distributed  for  the  operation  of  rotary 
converters.  In  distributions  of  this  kind  the  secondary  voltage  of 
the  step-down  transformer  is  so  low  that  there  is  no  advantage  in 
a  Y-connection  of  the  secondary  coils ;  in  fact,  this  would  prove  a 
positive  disadvantage.  For  this  reason  a  delta-connection  of  the 
secondary  windings  is  to  be  preferred  for  three-phase  converters. 
With  the  primary  windings  connected  Y  and  and  the  secondaries 
delta,  in  operating  synchronous  machinery  there  is  no  instability  of 
the  neutral.  After  a  detailed  discussion  of  the  various  points  which 
must  be  t^ken  into  consideration,  he  reaches  the  conclusion  that 
extra  high  voltage  systems,  i.  e.,  those  with  a  working  pressure  be- 
tween wires  of  over  25,000  or  30,000  volts,  should  have  the  high- 
tension  windings  of  their  step-up  and  step-down  transformers 
Y-connected  and  with  the  neutrals  grounded. 

Dr.  Louis  Bell,  in  a  written  communication,  concurred  with  Mr. 
Blackwell's  conclusions.  The  Y  systems,  which  are  immensely 
valuable  in  saving  copper,  also  entail  some  additional  care.  In  prac- 
tice he  has  found  that  mixed  delta  and  Y  converters  are  desirable 
and  tend  to  to  steady  the  regulation.  He  believes  in  the  grounded 
neutral  as  a  safety  measure,  but  sources  of  accidental  grounds 
should  be  followed  up  rigorously  and  carefuly  eliminated. 

Mr.  P.  H.  Thomas,  in  a  paper  entitled  "The  Testing  of  Electrical 
Apparatus  for  Dielectric  Strength,"  pointed  out  that  while  the  only 
practical  method  of  testing  high-tension  apparatus  is  by  means  of 
over  potential  tests,  yet  the  latter  involve  dangers,  and  great  care 
should  be  taken  to  avoid  injury  to  the  apparatus,  and  excessively 
se\ere  tests,  especially  long-time  tests  at  high   potential,  should  be 


avoided.  A  disruptive  test  fails  partially  of  its  object  in  testing  the 
fitness  of  the  apparatus  for  actual  service,  because  the  conditions  of 
the  test  do  not  approximate  closely  the  conditions  of  the  service, 
either  normal  or  emergency  conditions.  In  general,  electrical  ap- 
paratus is  never  in  a  condition  so  poorly  adapted  to  stand  dielectric 
strains  as  when  first  installed.  Insulation  tests  require  special  testing 
apparatus  and  expert  and  experienced  direction  which  are  very  often 
not  available  and  without  which  great  risk  is  run  in  attempting  such 
tests ;  as  an  exception  it  may  be  mentioned  that  some  simple  types 
of  apparatus,  such  as  high-tension  series  transformers,  high-tension 
bus-bar  insulation,  etc.,  may  be  readily  tested  without  great  danger. 

Among  the  specific  practical  suggestions,  made  by  the  author,  for 
tests  of  dielectric  strength  are  the  following:  In  high-tension  ap- 
paratus, e.  g.,  20,000  volts  and  above,  only  moderate,  short-time,  over- 
voltage  tests  should  be  specified  in  contracts.  Such  tests  should  be 
used  once  for  all  when  the  apparatus  is  known  to  be  in  good  con- 
dition, preferably  at  the  factory,  by  experts,  to  give  assurance  that 
the  specification  has  been  met.  Such  tests  should  not  be  made  a  sec- 
ond time.  After  installation,  a  considerably  lesser  test  should  be 
made  upon  the  apparatus,  which  will  detect  any  serious  injury  in 
transportation  and  installation.  Any  moderate  deterioration  due 
to  absorption  of  moisture,  etc.,  will  right  itself  with  service,  pro- 
vided no  abnormal  deterioration  has  occurred.  It  is  preferable  to 
make  high-potential  tests  by  increasing  the  voltage  upon  the  ap- 
paratus as  it  is  designed  to  operate,  one  terminal  at  a  time  remaining 
grounded,  rather  than  making  a  high  break-down  test  by  voltage 
from  an  external  source.  On  tests  of  very  high-tension  apparatus, 
such  as  generators  and  transformers,  no  break-down  gap  should  be 
used  in  connection  with  the  determination  of  voltage.  Any  error 
in  the  voltage  of  test,  provided  precautions  as  to  the  proper  size 
of  testing  apparatus  are  used,  will  be  comparatively  unimportant. 
In  some  cases  the  voltage  of  the  te.sting  device  may  be  determined 
by  means  of  a  spark-gap  before  the  apparatus  to  be  tested  is  con- 
nected to  the  circuit. 

In  the  discussion  of  the  paper  of  Mr.  T.  H.  Thomas,  Mr.  Terk 
was  the  first  speaker.  A  piece  of  apparatus  is  in  its  weakest  condi- 
tion just  after  it  is  installed.  During  transit  it  is  liable  to  absorb 
moisture.  While  it  goes  on  continually  drying  out,  it  improves  in 
quality  and  will  ultimately  be  in  as  good  a  condition  as  it  was  when 
it  w^as  tested  at  the  works.  But  before  it  has  been  thoroughly  dried 
out,  a  strain  may  occur,  and  is  most  likely  to  occur  at  this  time,  as 
the  plant  is  new  and  the  men  are  not  yet  experienced. 

Mr.  Stott  considered  the  tendency  of  Mr.  Thomas's  paper  to  be 
to  discourage  tests  and  thinks  this  is  not  good  tendency,  as  we  have 
no  factor  of  safety  to  depend  upon  without  an  over-potential  test. 
In  all  structural  material  for  mechanical  purposes  we  insist  upon 
strength  and  we  also  insist  upon  a  factor  of  safety  ranging  all  the 
way  from  three  to  ten.  For  the  same  reason  cables  should  be  tested 
at  an  over-voltage.  Concerning  the  effect  of  moisture  on  insulation, 
he  had  recently  made  some  tests  in  an  atmosphere  of  steam  at  at- 
mospheric pressure;  he  found  that  steam  had  apparently  no  influence 
whatever  on  the  surface  leakage;  the  only  thing  that  has  any  influ- 
ence is  the  presence  of  dirt.  The  moment  dirt  of  any  description 
is  introduced  on  the  surface — such  as  particles  of  oil  or  carbon  dust, 
or  anything  of  that  nature  floating  in  the  air — the  insulation  broke 
down  immediately  in  the  presence  of  the  moisture. 

Mr.  Lincoln  said  that  Mr.  Stott's  analogy  between  the  testing  of 
mechanical  apparatus  and  the  testing  of  electrical  apparatus  would 
hardly  hold.  In  the  former  case  one  takes  a  test  piece  of  the  material, 
puts  it  into  the  testing  machine  and  breaks  it.  Mr.  Thomas  called 
attention  to  the  concluding  paragraph  of  his  paper  in  which  he  does 
not  recommend  abolishing  high-tension  tests,  but  distinctly  recom- 
mends them,  only  urging  that  they  be  made  with  reason. 

Mr.  Waters  recommended  testing  apparatus  at  a  high  voltage  for 
only  a  few  seconds;  and  when  it  is  installed  and  is  just  going  into 
operation,  to  apply  a  less  severe  test,  say  at  50  per  cent,  over-voltage. 
Mr.  Skinner  said  that  break-down  tests  are  made  first  to  determine 
the  strength  of  the  insulation  and  second  to  determine  the  work- 
manship. Every  piece  of  electrical  apparatus  for  any  considerable 
load  whatever  should  receive  numerous  tests  during  the  process  of 
manufacture  to  determine  this  second  point. 

Mr.  Mershon  said  that  a  one-minute  test  at  a  double  potential  is 
not  any  too  severe.  In  a  certain  transformer  test,  a  water  rheostat 
caused  some  mysterious  troubles  which  were  avoided  after  a  metallic 
wire  rheostat  had  been  substituted.  Tests  should  be  made  of  appara- 
tus after  thev  have  been  installed;  what  is  wanted  to  be  known  is 


■  40 


ELECTRICAL    WORLD    anu    ENGINEER. 


Vol.  XLII,  No.  4- 


tlic  condition  of  tlie  apparutu.s  at  that  place,  nut  how  it  was  in  the 
factory. 

Mr.  Dunn  said  insulation  le.^tit  are  necessary  to  sec  whether  the 
iiifchanicnl  pressure  applied  for  instance  in  pultinK  the  coiuliicturs 
in  the  slots,  has  not  danuiKod  the  insulation.  Hut  no  strain  ahovc 
Its  elastic  limit  should  be  applied  to  an  insulation.  He  urged  the 
collection  data  ccnccrninR  the  clastic  limit  of  insulation.  Mr.  A.  S. 
I.angsdorf  suggested  insulation  tests  analogous  to  those  which  arc 
made  with  metal,  and  recently  with  cement,  to  determine  the  effect 
of  fatigue,  i.  e.,  repeated  tests.  Mr.  II.  Picklcr  called  attention  to 
the  fact  that  in  tests  we  sometimes  have  no  sine  waves,  but  a  dis- 
torted e.mf.  wave  highly  peaked. 

Dr.  Perrinc  referred  to  the  question  of  the  proper  subdivision  of 
long  lines  for  their  protection  from  interference.  The  problem  of 
constructing  perfect  high-tension  switching  apparatus  is  one  which 
must  be  solved  in  order  to  obtain  satisfactory  long-distance  trans- 
mission. This  problem  solved,  the  multiplication  of  switching  points 
ii  feasible  and  this  implies  that,  with  long  lines,  where  two  or  three 
duplicate  transmission  circuits  arc  established,  it  will  become  neces- 
sary to  establish  switching  sub-stations  for  no  other  purpose  than 
the  cutting  out  of  sections  in  the  line  when  repairs  become  necessary, 
thus  obtaining  satisfactory  regulation.  Such  switching  apparatus 
should  not  be  more  distant  than  25  miles  and  their  location  at  15  or 
20  miles  would  be  more  practical.  While  the  use  of  automatic 
switching  apparatus  would  be  very  advisable,  yet  the  main  problem 
of  switching  has  not  been  solved  so  satisfactorily  as  to  permit  the 
consideration  of  automatic  apparatus. 

President  Scott  said  that  in  an  electrical  machine  there  are  three 
principal  factors :  One  is  iron,  which  is  pretty  substantial  and  de- 
terminable from  a  mechanical  standpoint,  though  it  does  have  its 
magnetic  eccentricities.  Then  there  is  the  copper  which  is  pretty 
certain  and  reliable,  both  mechanically  and  electrically.  Then  there 
is  the  insulation,  which  is  a  combination  of  paper,  rags  and  varnish. 
Now  the  insulation  engineer  has  a  very  difTerent  and  a  very  difficult 
problem  to  handle.  With  low  voltages  it  is  fairly  simple.  When 
we  get  up  to  the  higher  voltages,  then  we  have  a  new  order  of  affairs. 
One  of  the  things  to  guard  against  particularly  is  that  we  do  not 
encounter  a  new  kind  of  phenomena.  For  example,  when  we  test 
at  two  or  three  times  the  normal  voltage,  at  high  voltages,  we  are 
doing  this  to  determine  the  breaking-down  strength.  Some  phe- 
nomena like  dielectric  hysteresis  may  come  in  to  make  heat,  and  in 
suddenly  applying  the  voltages  there  may  be  some  sudden  rises  of 
voltage.  It  is  things  of  this  kind,  these  incidental  and  unexpected 
things,  which  we  must  guard  against  particularly. 

Mr.  Thomas,  in  closing  the  discussion  of  his  paper,  repeated  his 
warning  that  every  precaution  must  be  taken  to  remove  intense 
strains  and  avoid  doing  damage  where  we  do  not  know  of  it.  In  a 
transformer  test  a  spark  may  occur  between  two  layers  inside  and  the 
insulation  be  punctured,  and  if  the  apparatus  is  not  in  a  position  to 
be  supplied  with  current  to  the  full  capacity  of  the  system,  one  may 
think  it  is  all  right ;  a  little  later  a  strain  of  much  less  magnitude 
may  come  along  when  conditions  are  favorable  for  the  fault  to  be 
developed  and  then  the  apparatus  will  break  down.  Concerning 
fatigue  tests,  he  remarked  that  time  tests  are  fatigue  tests  in  a  sense. 
A  time  test  with  alternating  current  is  the  application  of  recurrent 
strains  and  the  longer  that  is  carried  on  the  more  fatigue  tests  one 
has.  Concerning  the  elastic  limit  of  insulating  materials,  this  is  a 
question  which  he  is  afraid  will  never  be  settled. 
There  were  three  communicated  discussions  of  Mr.  Thomas's  paper, 
by  Mr.  L.  A.  Hawkins,  Mr.  H.  Gerry,  Jr.,  and  Dr.  Louis  Bell. 

Mr.  Hawkins  does  not  consider  of  much  importance  the  objection 
that  the  wxakest  point  is  the  only  one  which  is  tested ;  in  practice 
it  is  the  weakest  point  alone  that  is  of  importance.  On  tests  of  very 
high-tension  apparatus  no  spark-gap  should  be  used  in  connection 
with  the  determination  of  the  voltage. 

Mr.  Gerry  recommended  more  tests  of  samples  of  the  insulation 
and  less  testing  under  severe  strains  of  the  finished  product.  The 
effect  of  temperature  on  insulating  material  should  be  taken  into 
careful  consideration.  The  deposit  of  moisture  during  transit  may 
permanently  injure  the  qualities  of  the  insulation.  Shipments  of 
such  material  should  be  made  in  hermetically-sealed  cases,  under  oil, 
or  in  a  manner  to  prevent  contact  with  moist  air  at  varying  tem- 
peratures. This  is  a  matter  of  importance  especially  in  connection 
with  the  shipment  of  large  high-tension  transformers. 

Dr.  Louis  Bell  does  not  think  it  wise  for  a  purchaser  of  apparatus 
to  plate  much  reliance  on  over-voltage  tests  set  forth  in  contracts. 


»uvc  in  case  of  line  insulators  and  other  simple  apparatus.  In  other 
cases  such  tests  ought  nut  to  be  long  continued  and  should  nut  be 
made  until  the  apparatus  has  successfully  stood  a  full  load  test  and 
recovered  ihcrcfroni,  lie  docs  not  think  that  a  disruptive  lest  is 
unfair  because  it  may  Miibjcct  to  severe  str.iin  parts  of  the  msulaticjii 
which  normally  receive  in  connncrcial  working  only  a  moderate 
strain  ;  the  disruptive  test  ought  to  try  out  these  very  points.  He 
attaches  some  value  to  an  overload  test  at  a  voltage  somewhat 
greater  than  will  ever  he  drm.mded  in  practice,  with  careful  insula- 
tion measurements  before  and  after. 

In  a  paper  with  (he  title  "Choice  of  Frequency  for  Very  I>ong 
Lines,"  Mr.  P.  M.  Lincoln  discussed  the  question  which  of  the  two 
standard  frequencies — 60  or  25  cycles  per  second — is  the  better  fre- 
(piency  for  a  very  long  line,  if  the  matter  is  considered  purely  as  a 
transmission  problem.  In  his  discussion  the  author  assumes  a  three- 
phase  line  200  miles  long.  He  first  takes  up  voltage  regulation  and 
gives  a  table  showing  the  limits  of  transmission  of  low  capacities ; 
if  the  voltage  at  the  receiving  end  is  20,000,  the  power  which  can  be 
delivered  with  20  per  cent,  inductance  volts  is  500  kw  for  (to  cycles 
and  1,250  kw  for  25  cycles;  for  a  voltage  of  80,000,  the  power  is 
8,000  kw,  and  20,000  kw  for  60  or  25  cycles  respectively.  If  the  amount 
of  power  to  be  transmitted  is  large,  the  multiplication  of  lines  neces- 
sary at  60  cycles  unduly  increases  expense  both  of  pole  lines  and  of 
right  of  way  for  the  same;  this  point  is  evidently  in  favor  of  the 
lower  frequency.  The  author  then  discusses  the  effect  of  the  charg- 
ing current  and  shows  that  in  a  60-cycle  installation  it  is  necessary 
either  to  operate  the  generators  on  such  a  line  at  about  full  current 
output  all  the  time,  no  matter  what  the  load,  or  to  compensate  for 
the  charging  current  in  part  or  in  whole  by  the  installation  of  chok- 
ing coils,  either  horn  of  which  dilemma  is  not  pleasant  to  consider. 
The  author  discusses  finally  the  danger  of  resonance;  the  lower  the 
fundamental  frequency,  the  less  is  this  danger.  While  no  actual 
trouble  has  ever  been  experienced  in  existing  plants  from  this  source 
even  in  the  longest  lines  and  highest  frequencies  in  use,  yet  it  con- 
stitutes an  advantage  for  25  over  60  cycles  that  cannot  be  dismissed 
with  a  scoff.  In  spite  of  these  advantages  of  the  lower  frequency, 
it  is  a  fact  that  the  longest  transmission  line  in  the  world  (Bay  Coun- 
ties) and  the  highest  voltage  line  (Missouri  River  Power  Company) 
are  both  operating  at  60  cycles. 

In  the  discussion  of  Mr.  Lincoln's  paper  Mr.  Mailloux  said  that  as 
electrical  energy  is  used  mainly  for  lighting  the  frequency  must  be 
chosen  accordingly;  he  himself  has  found  a  frequency  of  40  to  be 
unsatisfactory  for  lighting ;  he  thinks  a  frequency  of  50  might  perhaps 
be  a  satisfactory  compromise. 

Mr.  Stott  said  that  incandescent  lighting  becomes  impossible  at 
about  20  cycles,  as  shown  by  experiments  which  he  carried  out. 
Twenty-five  cycles,  with  a  low-efficiency  lamp,  taking  about  4  watts 
per  candle,  at  voltage  of  no,  were  found  quite  satisfactory;  they 
made  the  experiment  of  having  direct-current  lighting  in  the  draught- 
ing room  and  then  without  notice  threw  it  over  on  the  alternating 
current,  and  no  one  knew  anything  about  it.  About  30,000  incan- 
descent lamps  in  the  elevated  stations  in  New  York  are  run  now  on 
25  cycles  and  very  few  people  notice  the  fluctuation.  He  thinks  it 
depends  a  good  deal  upon  the  voltage  regulation  and  ^Iso  upon  the 
fact  that  low-efficiency  lamps  are  used. 

Mr.  Mershon  said  that  in  most  transmission  plants  the  condition 
to  be  met  first  is  that  of  delivering  power  at  a  high  frequency  of  60 
cycles.  Then  the  question  comes  down  to  whether  or  not  it  is  better 
to  transmit  at  25  cycles  and  use  frequency  changers  for  60,  or 
whether  it  is  better  to  transmit  at  60  cycles  and  use  synchronous 
motors  to  raise  the  power  factor  of  the  load.  If  one  considers  the 
question  of  the  investment  in  both  cases,  the  60  cycles  show  up  much 
more  favorably.  Concerning  the  lowest  frequency  suitable  for  light- 
ing, the  personal  element  is  to  be  taken  into  account ;  the  majority 
of  people  cannot  notice  any  effect  from  30  cycles. 

Mr.  Rushmore  said  that  with  relation  to  the  self-induction  and 
capacity  of  the  line,  one  must  also  take  into  account  the  apparatus  in 
the  circuit.  The  higher  the  voltage  is  which  is  applied,  the  more 
care  must  be  taken  that  the  generator  e.m.f.  wave  should  have  the 
form  of  a  sine  wave.  Messrs.  Lincoln,  Mershon  and  Perrine  dis- 
cussed the  possibility  of  obtaining  regulation  be  means  of  syn- 
chronous motors  placed  at  the  end  of  the  line.  Mr.  Lincoln  believed 
that  the  scheme  of  Mr.  Mershon  would  not  work.  Dr.  Perrine 
referred  to  a  successful  regulation  of  a  line  effected  by  Mr.  Baum 
by  means  of  an  automatically  excited  synchronous  motor. 
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Mr.  Stott  referred  to  experiments  made  some  time  ago  in  Colum- 
bia College  and  which  showed  that  20  or  21  was  about  the  highest 
frequency  at  which  any  man  could  detect  a  flicker  of  incandescent 
lamps  regularly;  in  fact,  the  majority  could  not  detect  with  certainty 
a  flicker  at  a  frequency  of  20.  He  also  referred  to  a  case  in  which 
arc  lamps  are  said  to  have  been  operated  quite  satisfactorily  at  a 
frequency  of  30. 

There  were  presented  two  communicated  discussions  of  the  paper 
of  Mr.  Lincoln,  the  one  by  Mr.  B.  A.  Behrend,  the  other  by  Prof. 
F.  G.  Baum. 

Mr.  Behrend  pointed  out  that  in  considering  the  question  whether 
a  frequency  of  25  or  60  cycles  is  preferable  for  power  transmission, 
one  should  not  confine  the  attention  to  the  line  itself,  but  should  take 
into  consideration  the  generating  plant,  the  transformers,  and  the 
sub-station  as  well.  In  regard  to  the  generating  plant  and  the  trans- 
formers, a  frequency  of  25  is  without  doubt  lower  than  desirable.  In 
regard  to  the  sub-station  apparatus,  a  frequency  of  25  is  as  high  as 
desirable  for  rotary  converters,  while  it  is  too  low  for  lighting. 

Prof.  Baum  also  said  it  is  not  right  to  confine  the  discussion  of 
the  choice  of  frequency  to  the  transmission  line,  because  the  frequency 
effects  every  part  of  the  system,  including  generators,  transformers 
and  receiving  apparatus.  If  one  would  take  the  effect  on  the  trans- 
formers alone  into  account,  the  higher  the  frequency,  the  better. 
The  best  frequency  for  the  generators  depends  on  the  speed  at  vifhich 
they  are  driven,  and  on  their  capacity.  If  a  system  were  to  be  laid 
out  entirely  new,  including  receiving  apparatus,  it  is  very  probable 
a  lower  frequency  than  60  would  be  chosen ;  but  if  the  power  is  to 
be  used  for  a  mixed  load  of  lights  and  motors,  the  frequency  would 
be  limited  by  the  periodicity  at  which  the  flickering  of  lamps  can  be 
noticed,  i.  e.,  about  30  cycles.  If  the  lines  are  to  increase  in  length 
to  300  and  up  to  500  miles,  it  will  be  necessary  to  operate  at  less 
than  60  cycles  in  order  to  reduce  the  reactance  volts  and  also  on 
account  of  coming  into  resonance  with  the  line. 

In  a  paper  entitled  "The  Operation  and  Maintenance  of  High- 
Tension  Underground  Systems,"  Mr.  Philip  Torchio  gave  some  notes 
on  moderately  high-tension  underground  systems  as  installed  in 
large  cities  in  the  last  few  years.  Concerning  independent  vs.  par- 
allel operation  of  feeders  at  sub-stations,  he  remarked  that  inde- 
pendent operation  has  in  most  cases  the  disadvantage  of  not  allowing 
the  full  use  of  the  copper  investment  at  light  loads ;  but  has  the 
following  advantages :  The  short-circuit  current  fed  back  from  the 
sub-station  bus-bars  into  a  faulty  feeder  is  limited  by  the  reactance 
of  at  least  two  sets  of  transforming  apparatus,  which  will  materially 
help  the  final  clearing  of  the  short  circuit.  Further  in  rotary  con- 
verter sub-stations  the  independent  groups  of  transforming  apparatus 
can  be  fed  from  different  bus-bars  or  from  different  generating  sta- 
tions, thereby  increasing  the  reliability  of  service.  The  author  made 
some  brief  remarks  on  testing  of  cables  and  gives  in  a  table  the 
record  of  all  cable  faults  of  a  New  York  company  for  a  period  of 
five  years,  the  voltage  of  operation  being  6,000;  of  the  9  faults 
manifested  there  were  5  due  to  extraneous  mechanical  causes  and  4 
to  defective  installation. 

Ground  detectors  with  annunciator  relay  and  drop-signal  are  con- 
sidered as  desirable  features  of  a  high-tension  switchboard  equip- 
ment. Grounding  of  the  neutral  of  high-tension  generators  has 
apparently  given  satisfaction  wherever  it  has  been  tried;  the  objection 
to  the  heavy  short-circuit  current  from  one  leg  to  ground  has  been 
overcome  by  the  suggestion  of  grounding  through  a  non-inductive 
resistance,  thereby  limiting  the  short-circuit  current  to  a  pre-deter- 
mined  amount.  It  seems  impossible  always  to  guard  against  the 
appearance  of  high  voltages  due  to  sudden  change  of  load,  grounds, 
short-circuits,  etc.,  and,  especially  in  the  latter  case,  spark  arresters 
will  greatly  increase  the  safety.  These  devices  are  preferably  con- 
nected delta  on  systems  without  grounded  neutral  and  installed  at 
the  generator  end  as  well  as  sub-station  end  of  every  cable  and  at 
every  other  place  where  the  cable  is  looped  into  a  sub-station  or 
joins  an  overhead  line. 

"The  Use  of  Automatic  Means  for  Disconnecting  Disabled  Ap- 
paratus," was  the  subject  of  a  paper  by  Mr.  H.  G.  Scott,  in  which 
he  gave  some  notes  on  this  subject,  dividing  it  into  three  sections: 
generating  apparatus,  transmission  apparatus,  receiving  apparatus. 
He  states  as  a  general  proposition  that  no  overload  device  should 
be  used  in  the  generating  plant  to  disconnect  disabled  apparatus. 
On  each  generator  a  suitable  circuit-breaker  should  be  installed  which 
will  operate  only  when  the  direction  of  flow  of  energy  through  it  is 


reversed.  As  an  additional  precaution  in  large  plants,  a  second 
reverse-current  relay  should  be  installed  which  will  merely  light  up 
a  letter  or  number  in  front  of  the  operator  so  that  in  the  event  of  the 
failure  of  the  first  automatic  device  the  faulty  machine  may  be 
quickly  disconnected  by  hand.  These  reverse-current  relays  should 
have  a  time  element  and  current-limit  attachment,  which  should 
be  set  for  not  less  than  three  seconds,  so  that  a  slight  reverse  cur- 
rent, or  one  of  momentary  duration,  such  as  is  liable  to  occur  at  the 
moment  of  multiplying,  will  not  operate  the  circuit-breaker. 

For  transmission  lines  the  author  recommends  to  run  the  feeders 
entirely  separate  at  the  receiving  end,  only  putting  the  direct-current 
end  of  rotaries  in  multiple;  or  in  cases  when  low-tension  alternating 
current  (2,000  volts  or  less)  is  supplied,  putting  the  secondaries  in 
multiple.  If  under  these  conditions,  reverse-current  relays  are  in- 
stalled at  the  receiving  end  of  the  feeders  they  will  operate  very  satis- 
factorily as  the  reactance  of  the  rotaries  and  transformers  will  be 
sufficient  to  limit  the  reverse  current  in  the  faulty  cable,  thus  allow- 
ing the  reverse-current  relays  to  operate,  as  there  has  been  no  serious 
fall  of  potential.  The  greater  the  number  of  feeders  between  the  gen- 
erating station  and  the  sub-station,  the  better  this  method  becomes. 

With  the  title  "Electric  Cables  for  High-Voltage  Service,"  Mr. 
Henry  W.  Fisher  gave  some  notes  on  the  manufacture  of  cables. 
Since  paper-insulated  cables  have  been  improved,  some  engineers 
prefer  paper  to  rubber,  the  life  of  paper  cables  being  assumed  to  be 
longer  than  that  of  rubber  cables.  On  the  other  hand,  the  ability  of 
a  rubber-insulated  cable  to  withstand  high  voltages  depends  upon 
the  ingredients  entering  into  the  composition  of  the  rubber  com- 
pound. The  dielectric  strength  to  resist  electric  pressure  becomes 
greater  within  certain  limits  with  increased  percentages  of  pure  Para 
or  other  high-grade  rubber,  and  there  is  good  reason  for  believing 
that  when  lead-covered  cables  are  employed  the  life  of  rubber-in- 
sulated cables  is  lengthened  with  increased  percentages  of  such 
rubber.  In  the  manufacture  of  paper-insulated  cables  for  high  volt- 
ages, great  care  has  to  be  exercised  in  selecting  the  right  kind  and 
quality  of  material,  and  also  in  the  methods  of  construction  and 
impregnation  of  the  paper  with  the  insulating  compound.  Cables 
saturated  with  oily  compound  can  better  be  handled  without  injury 
to  the  dielectric,  and  also  resist  better  high  voltages.  The  use  of 
oily  compound  is,  however,  accompanied  with  lower  insulation  re- 
sistance, and  consequently  many  engineers  who  think  they  are  adopt- 
ing the  best  practice  by  specifying  several  hundred  megohms  per 
mile,  are  in  reality  inviting  bids  on  an  undesirable  type  of  cable. 

The  carrying  capacity  of  cables  as  frequently  recommended  is 
entirely  too  great  when  many  cables  are  in  the  same  duct  system.  In 
this  case  the  middle  and  top  one,  although  carrying  normal  cur- 
rents, are  apt  to  become  very  warm.  Under  no  circumstances  should 
the  temperature  of  the  conductor  be  allowed  to  reach  90°  C. 

The  three  papers  by  Messrs.  Fisher,  Torchio  and  Stott  were  dis- 
cussed together.  Mr.  W.  C.  Carlton  contributed  a  written  discus- 
sion of  Mr.  Torchio's  paper.  The  experience  of  the  Chicago  Edison 
Co.  with  its  high  tension  three  phase  cables  has  been  similar  to  that 
of  the  New  York  Company,  mentioned  by  Mr.  Torchio.  At  present 
they  are  operating  about  45  miles  of  three-conductor  cable  at  9,000 
volts.  The  first  of  these  cables  was  installed  about  five  years  ago. 
The  voltage  used  at  first  was  4,500,  but  about  a  year  and  a  half  ago 
it  was  changed  to  9,000.  There  have  been  seven  cases  of  trouble 
on  these  cables;  four  were  caused  by  mechanical  injuries  to  cables 
in  manholes;  one  by  a  burn  out  on  an  adjacent  cable:  one  by  a  de- 
fective joint  and  one  by  electrolysis  causing  a  hole  to  be  made  in 
the  lead  sheath  of  the  cable.  With  the  exception  of  the  defective 
joint,  none  of  these  troubles  would  have  been  avoided  by  using  high 
pressure  tests  in  the  cables.  The  neutral  points  of  the  high  tension 
generators  arc  grounded  direct,  no  resistance  being  used  to  limit  the 
flow  of  current.  Tw©  of  the  cases  of  trouble,  one  due  to  mechanical 
injury  and  one  to  electrolysis,  resulted  in  one  conductor  of  the  cable 
burning  to  ground,  the  other  two  being  left  in  good  condition.  Very 
little  damage  was  done,  but  he  believes  that  if  they  had  been  operat- 
ing without  a  grounded  neutral,  the  chance  would  have  been  greater 
for  more  serious  trouble,  owing  to  the  displacement  of  the  neutral 
that  would  have  occurred. 

Mr.  W.  P.  Wells  contributed  a  written  discussion  of  Mr.  Stott's 
paper.  He  states  that  his  recent  experience  with  6,600-volt,  revolv- 
ing-field apparatus  in  central  station  practice,  has  convinced  him 
that  automatic  disconnecting  devices  are  not  necessary  in  order  to 
insure  reliable  operation  of  the  system  to  which  current  is  supplied, 
and    that    capable   operators    with    good   judgment    can    handle   any 
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i.i.M-s  tli.il  may  ari'ic.  l>\irinK  tlic  two  year*  lliat  hit  station  lla^  Ikc-ii 
III  operation  it  ha!>  alwayi  Itrcii  tlu-  |>rai-ticc  to  run  the  IiIkIi  tciiMoii 
feeders  oil  what  Mr.  Stott  refers  to  as  the  safest  plan,  i.  c,  entirely 
M-paratc  at  the  rcci-iviiiK  »'iul,  only  pultiiiK  the  direct-curniit  rnils  of 
tlir  rotarirs  in  niiiltiplc.  lint  a>  practically  all  the  snlistaliuns  arc 
r(|iiippr(l  with  large  storage  batteries,  which  arc  also  in  ninlii|ilr  with 
the  rotaries,  it  has  been  found  best  to  operate  without  revrr>e  cur- 
rent rcliiys,  but  depend  on  the  operator  in  the  sub-station  opeiiiiiK  the 
circuit  breakers  when  necessary.  On  the  entire  system  there  are  in 
use  no  automatic  disconnecting  devices  except  those  operated  by 
time  overload  relays  on  the  feeders  in  the  generating  station  and 
by  a  centrifugal  speed  limit  device  on  the  rotarics  in  the  sub-station. 

In  the  oral  discussion  which  folowed,  Mr.  Schwartz  was  the  lirst 
speaker,  lie  agreed  in  general  with  Mr.  Stott  and  made  some  re- 
marks on  the  reverse  current  relay  for  the  generator  circuit.  For 
the  transmission  line  he  thinks  that  at  the  generator  an  overloafl 
relay  with  a  time  limit  device  will  be  generally  sufficient. 

Mr.  Kglin  said  that  with  the  growth  of  the  >ize  of  generating 
stations  and  with  all  the  feeders  run  in  parallel  on  a  large  generating 
station,  some  means  must  be  provided  for  limiting  the  amount  of 
energy  that  can  be  put  into  any  short  circuit  of  a  high  tension  cable. 
Their  practice  has  been  to  subdivide  the  feeders  at  the  sub-stations 
these  not  being  tied  together  there.  Their  operation  has  been  very 
successful. 

Mr.  Mailloiis  said  that  in  many  cases  automatic  devices  are  un- 
desirable, and  referred  to  the  experience  which  he  had  with  isolated 
plants  in  large  hotels,  where  they  depend  on  the  operators  entirely; 
the  principle  thing  in  such  a  hotel  is  to  avoid  a  panic. 

Mr.  Mcrshon,  and  Mr.  Maillou.x  asked  several  questions  to  which 
Mr.  Wells  replied.  It  is  the  practice  of  the  New  York  Company, 
mentioned  in  Mr.  Torchio's  paper,  not  to  make  any  over-voltage 
tests  on  cables  or,  in  fact,  on  any  electrical  apparatus.  Cables  and 
apparatus  are  thoroughly  tested  before  being  put  into  service.  A  test 
ol  a  light  over-voltage,  of  20  or  30  per  cent,  is  enough  to  determine 
whether  the  work  has  been  properly  done  or  not. 

Mr.  Stott  said  that  it  is  the  practice  of  his  company  to  make  a 
30-minute  test  at  100  per  cent,  over-voltage,  They  have  found  that 
a  joint  which  is  comparatively  poor  will  stand  up  as  long  as  18 
minutes  and  then  break  down.  They  have  in  operation  over  120  miles 
of  ii.ooo-volt  three-phase  underground  cable.  Out  of  that  120  miles 
they  have  had  only  one  fault  in  the  cable  itself.  All  the  others  were 
due  to  inferior  work  in  the  joints.  Since  they  w-ent  into  operation 
20  months  ago.  they  have  had  a  total  of  four  break-downs  while 
operating.  He  believes  that  a  great  deal  of  the  underground  troubles 
which  have  occurred  were  not  due  to  faults  in  the  insulation,  but 
to  faults  in  the  lead  sheath,  stray  currents  from  other  properties 
passing  through  the  same.  They  have  now  decided  to  re-insulate  the 
lead  sheaths  of  their  cables  all  the  w-ay  through  in  the  man  holes. 
The  conduits  are  very  good  insulators  themseves. 

Mr.  Fisher  gave  an  account  of  cable  tests  recently  made  at  Ni- 
agara Falls.  He  stated  that  cables  are  now  working  at  22,000  volts 
in  this  country,  being  guaranteed  for  that  voltage.  A  communicated 
discussion  by  Mr.  E.  P  .  Burch  dealt  with  the  very  successful  opera- 
tion of  two  i2,ooo-volt.  three-phase  cables,  of  9.5  and  7  miles  length 
respectively,  in  Minneapolis.  Most  cable  faults  are  due  either  to 
mechanical  injuries  or  to  chemical  deterioration  of  the  sheath  from 
electrolysis  :  in  both  cases  moisture  finally  works  through  the  pnper 
insulation.  Mr.  R.  S.  Kelsch  contributed  a  written  discussion  on 
the  use  of  automatic  means  for  disconnecting  disabled  apparatus. 
Reverse  current  relays  should  be  set  to  operate  at  5  per  cent,  reverse 
current. 


Tliii  inelliod  consisth  ill  mixing  with  the  piilvcri/ed  coke  a  metallic 
lluundc  which  will  react  with  the  Hilica,  giving  a  fluoride  of  silicon, 
which  goes  off  as  a  gas  during  the  process  of  baking  the  electrodes. 
Sodium  fluoride,  cryolite  and  fluorspar  give  good  results.  The  pow- 
ilered  coke  and  lluoridc  is  then  mixed  with  pilch  or  an  other  suitable 
binder  and  formed  into  blocks  or  whatever  form  of  carbon  is  desired. 


Recent   Electrochemical   Developments. 


REMOVING    SILICA    FROM    COKE. 

In  the  manufacture  of  aluminum  and  other  metals  by  electrolytic 
processes,  the  carbon  used  in  the  electrodes  must  be  free  from  silicon 
compounds  and  particularly  silica ;  otherwise  when  the  electrodes  are 
consumed  in  operation,  the  silica  originally  contained  in  the  same  is 
taken  up  by  the  aluminum,  thus  yielding  an  impure  product.  In 
order  to  avoid  this,  it  has  been  proposed  to  use  in  the  electrodes 
petroleum-coke,  because  it  is  practically  free  from  silicon,  but  such 
coke  is  more  expensive.  Mr.  Charles  M.  Hall,  the  inventor  of  the 
Hall  aluminum  process,  has  now  devised  a  method  which  has  just 
been  patented  to  him,  for  removing  silica  from  the  ordinary  and 
cheaper  kinds  of  coke. 


FIG.    I. — REMOVING   SILICA    FROM    COKE. 

These  are  then  baked  in  a  furnace  of  the  form  shown  in  the  adjoin- 
ing diagram.  The  wall  of  the  furnace  is  built  of  brick,  and  in  it 
the  carbon  blocks  are  placed,  insulated  from  each  other.  In  the 
center  of  the  furnace  a  core  of  a  suitable  material  is  provided  which 
can  be  heated  to  an  adjustable  temperature  by  means  of  an  alter- 
nating current  supplied  through  the  binding  posts,  indicated  at  the 
top  and  the  bottom  of  the  figure.  The  temperature  should  be  some- 
what higher  than  in  the  ordinary  baking  furnace,  in  order  to  facili- 
tate the  chemical  reaction  between  the  fluoride  and  the  silicon. 

Instead  of  mixing  the  coke,  fluoride  and  pitch  and  forming  them 
into  the  desired  shape  before  baking,  thereby  combining  in  one 
process  both  the  purification  of  the  coke  and  the  manufacture  of 
the  electrodes  therefrom,  the  purifying  step  may  be  carried  out  sep- 
arately by  heating  the  mixture  of  coke  and  fluoride  alone.  The  oper- 
ation of  the  process  in  two  steps  has  one  advantage;  namely,  that 
the  material  then  receives  two  heatings,  thus  insuring  the  completion 
of  the  desired  chemical  reaction. 

ANODES    FOR    ELECTROPLATING. 

A  patent  was  granted  on  July  14  to  Mr.  Harry  E.  Starrett,  of 
Chicago,  for  the  use  of  metallic  (especially  nickel)  anodes  of 
elliptic  cross-section  instead  of  the  usual  rectangular  form.  Flat 
anodes  of  rectangular  cross-section  are  corroded  and  dissolved  more 
readily  at  their  edges  and  corners  than  at  other  places  on  their  sur- 
face, and  cathodes  suspended  opposite  such  anodes  receive  the  de- 
posits of  the  metal  of  the  bath  more  rapidly  at  those  points  which  are 
nearest  the  edges  and  corners  of  the  anodes,  thus  producing  a  coating 
of  unequal  thickness. 

A  recent  investigation  by  Prof.  C.  F.  Burgess  and  Carl  Ham- 
buechen  (published  in  Electrochemical  Industry,  June)  gives  point 
to  this  patent.  They  determined  the  variation  of  the  current  density 
over  the  various  places  of  the  anode  surface,  with  electrodes  of  oval 
and  of  rectangular  cross-section,  and  found  that  it  is  quite  constant 
over  the  whole  surface  in  the  former  case,  but  not  in  the  latter.  This 
has  the  effect  that  with  an  oval  electrode,  the  corrosion  takes  place 
in  such  a  manner  that  the  electrode  retains  its  original  shape,  al- 
though, of  course,  decreasing  in  size,  the  corrosion  continuing  until 
ihe  electrode  is  reduced  to  a  very  thin  rod  or  slip ;  the  necessary 
waste  or  scrap  from  such  electrodes  is,  therefore,  only  5  per  cent., 
against  about  15  per  cent,  with  electrodes  of  rectangular  cross-section. 

OZONIZING  APPARATUS. 

The  construction  of  ozonizing  apparatus  for  the  sterilization  of 
water  has  been  undertaken  with  considerable  energy  by  various  elec- 
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t:ochemical  inventors  in  Europe,  and  apparatus  of  various  types  are 
operated  on  a  commercial  scale  in  different  cities  of  Germany  and 
Holland.  A  patent,  granted  on  July  14  to  Dr.  Marius  Otto,  of  Paris, 
France,  is  especially  interesting  at  the  present  time  in  view  of  the 
fact  that  an  exhibition  of  his  ozonizing  and  sterilizing  apparatus 
was  recently  given  in  Niagara  Falls.  The  feature  of  the  present 
patent  is  the  method  by  which  the  cooling  of  the  glass  plates  and  the 
insulation  in  the  ozonizer  is  effected. 

The  adjoining  diagram  shows  the  Otto  ozonizer,  in  which  a  sheet 
of  iron,  a,  provided  at  its  upper  end  with  an  air  chamber,  b,  and 
an  exhaust  pipe,  c,  is  suspended  between  two  plates  of  glass,  d,  held 
at  a  suitable  distance  by  insulating  clamps  made  of  glass.  To  the 
exterior  surface  of  each  of  these  two  plates  of  glass  is  fixed  a  metallic 
conducting  surface,  e,  covered  with  a  layer  of  felt,  f.  The  whole 
arrangement  is  firmly  secured  by  screws  to  the  metallic  support,  g. 
Two  perforated  metal  tubes,  h  and  i,  allow  of  the  felt  layers,  /,  being 
continuously  sprinkled  with  water.  The  two  exterior  electrodes  are 
connected  to  earth  at  t.  Only  the  metallic  sheet,  a,  is  insulated  and 
is  connected  by  means  of  the  wire,  /,  with  one  pole  of  the  high-ten- 
sion winding  of  a  transformer,  m,  the  other  pole  of  which  is  con- 
nected to  earth.  When  the  apparatus  is  in  working  order  the  electric 
sparks  leap  the  interval  between  the  sheet,  a,  and  the  interior  surface 
of  the  dielectric,  d.     Air  flowing  in  the  direction  indicated  by  the 
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FIG.    2. — OTTO    ATOMIZER. 

arrows   intersects   these  sparks   and   is  thus  ozonized,  to   be   led   to 

the  sterilization  tower.     F  is  a  spark-gap,  to  act  as  an  automatic 

protecting  device   should   the  potential   reach  a   limit  dangerous  to 
the  security  of  the  apparatus. 

REDUCTION  OF   METALS   IN  THE  ELECTRIC  FURNACE. 

A  patent,  granted  to  Mr.  Georg  Egly,  of  Charlottenburg,  Germany, 
refers  to  a  well-known  difficulty  experienced  in  the  reduction  of 
metals  in  the  electrical  furnace,  especially  in  the  preparation  of 
nickel  by  reduction  of  protoxide  of  nickel  in  presence  of  carbon. 
This  difficulty  is  that  the  molten  metal  easily  takes  up  carbon  from 
the  electrodes,  thereby  appreciably  diminishing  the  value  of  the 
product.  Mr.  Acheson,  in  a  recent  patent,  avoids  this  difficulty  in 
an  electric  furnace  heated  by  means  of  core  of  carbon,  by  covering 
the  carbon  core  with  a  refractory  heat-conducting  sheath  of  a  carbide. 

The  furnace  has  two  electrodes,  and  the  lower  horizontal  one, 
which  in  the  case  of  continuous  current  is  the  cathode,  is  covered 
with  a  layer  of  about  2  cm  thickness,  of  a  scoria  which  protects  the 
metal  formed  in  the  reduction  process  against  the  absorption  of 
carbon  from  the  lower  electrode.  This  scoria  is  formed  over  the 
lower  electrode  previous  to  the  reduction  process,  and  magnesia  is 
said  to  be  a  substance  especially  well  fitted  for  the  formation  of 
such  a  coria. 


Wireless  Telegraphy  in  Guadaloupe. 

Consul  Ayme,  of  Guadaloupe,  reports  on  June  10  that  the  wire- 
less telegraph  system  in  operation  between  that  island  and  Mar- 
tinique has  been  thrown  open  to  the  public.  Messages  are  trans- 
mitted to  the  station  at  Gosier  by  telephone.  The  tariff  of  rates  is 
practically  that  of  the  French  Cable  Company,  the  lines  of  which 
were  broken  at  the  time  of  the  eruption  of  Mont  Pelee,  and  have 
not  yet  been  repaired. 


REDUCTION   OF  SIDE  TONE. 

With  common  battery  systems  the  production  of  an  idual  talking 
circuit  for  sub-station  instruments  has  been  a  considerable  problem. 
Both  clearness  and  volume  are  obtainable  in  many  ways,  but  their 
accomplishment  has  involved  a  volume  of  side  tone  such  as  to 
bring  the  resultant  efficiency  below  the  desirable  limits.  An  im- 
provement in  the  standard  circuit  of  the  Bell  Company,  having  for 
its  object  a  reduction  of  side  tone,  is  the  subject  of  a  patent  recently 
granted  to  A.  B.  Stetson. 

In  the  Bell  Company's  standard  circuit  .the  transmitter  is  inserted 
in  that  portion  of  the  circuit  numbered  8,  9  in  Fig.  i.    The  present 
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FIG.    I. — STETSON  SUB-STATIO.N  TELEPHONE  CIRCUIT. 

invention  consists  in  transferring  it  to  the  position  shown,  isolated 
from  the  local  receiver  circuit.  This  change  eliminates  from  the 
receiver  circuit  any  "series"  or  direct  effect  from  the  transmitter,  and 
it  has  been  found  to  materially  reduce  the  side  tone.  On  the  other 
hand,  the  change  in  the  circuit  is  evidently  such  as  to  have  little 
effect  upon  its  transmitting  and  receiving  qualities. 

ANTISEPTIC   DEVICE. 

After  a  considerable  period  of  quiet  the  antiseptic  mouthpiece 
has  again  broken  forth,  appearing  in  a  patent  granted  to  S.  J.  Ballard, 
of  Los  Angeles,  Cal.  This  device  is  of  the  "sheet  of  paper"  type 
and  is  adaptable  to  both  receiver  and  transmitter.  A  rather  neat 
metal  clamping  device  holds  a  pad  of  paper  sheets  near  the  mouth- 
piece of  the  instrument  in  a  position  such  that  a  single  sheet  may 
be  conveniently  inserted  between  the  mouthpiece  and  the  user.  It 
is  suggested  that  such  paper  sheets  be  used  for  advertising  as  well 
as  for  antiseptic  purposes.  The  chief  merits  of  the  device  lie  in  its 
simplicity. 

NEW   EXCHANGE   APPARATUS. 

In  Fig.  2  is  shown  in  detail  the  magnet  and  coils  of  a  receiver 
which  has  been  patented  by  Mr.  J.  S.  Goldberg  and  assigned  to  the 
Stromberg-Carlson  Company.     The  object  in  view  is  the  production 
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FIG.   2. — GOLDBERG   RECEIVER. 

of  a  receiver  which  can  be  disassembled  quickly  and  easily,  and  the 
inventor  seems  to  have  succeeded  excellently  in  accomplishing  this 
result.  The  mounting  of  the  pole  pieces  and  pole  spacer  are  self- 
evident,  but  this  is  scarcely  true  of  the  coil  retainer,  which  is  ar- 
ranged as  follows :  After  the  coils  are  slipped  upon  the  pole  pieces, 
\  punched  metal  washer,  shown  in  plan  at  the  left  of  the  figure,  is 
slipped  down  above  them.  Over  the  retaining  washer  the  clamping 
plate  is  placed.  This  plate  is  shown  at  the  right  of  the  figure.  The 
clamping  plate  has  a  central  projection  which  registers  with  the  small 
central  hole  in  the  retaining  washer  and  serves  as  a  pivot.  By  the 
aid  of  the  spanner  wrench,  the  ears  of  the  clamping  plate  are  turned 
into  slots  in  the  poles.     In  this  position  the  plate  becomes  locked, 
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because  ihc  wroncli  holci  ilii>|)  ovrt  HkIiI  projccliims  ri>in({  frimi 
tlir  retaining  wu.slicr.  It  is  ciuiiiicd  tliat  willi  lliin  cuiistructiuii,  whirli 
i»  not  expcn.sivc,  receiver  coils  may  be  replaced  at  subscribers'  prem- 
ibcs  in  a  very  few  minutes. 

A  circuit  nwitcli  of  llie  type  commonly  used  with  the  hand  micro- 
phone of  fnrriKn  practice  has  been  applied  to  receivers  by  Mr.  llenj. 
O.  l'"o.\,  111  Milwaukee  The  side  of  the  receiver  body  is  slotted  to 
receive  the  switch  piece  of  hard  rubber,  as  shown  in  Fig.  3.  This 
handle  is  mounted  directly  upon  the  swinging  switch  member,  which 
projects  into  the  cup-.shapcd  cud  of  the  receiver  and  swings  between 
the  other  contact  springs.  These  springs  arc  bent  to  clear  the  receiver 
coils  and  magnet. 

A  second  circuit  switch,  this  of  the  ordinary  hook  variety,  has 
been  patented  by  K.  II.  Strauss,  of  Chicago.  In  this  switch  the 
contact  springs  arc  arranged  beneath  the  switch  lever  and  arc  as- 
sembled in  groups  after  the  manner  of  switchboard  keys.  Rubber 
projections  from  the  switch  lever  engage  the  upper  springs  and 
thereby  control  the  contacts. 

Mr.  J.  S.  Gemmill,  of  Cleveland,  Ohio,  has  designed  and  patented 
a  new  call  bell  ringer  in  which  the  distance  between  the  armature 
and  the  polarizing  magnet  is  kept  constant.  Adjustment  is  accom- 
plished by  providing  the  operating  magnet  cores  with  slidahle  centers. 
These  niay  be  adjusted  to  alter  the  air-gap,  without  changing  the 
position  of  the  armature. 

COMBINED  JACK   AND   DROP. 

Combined  jacks  and  drops  have  received  a  good  deal  of  attention 
from  the  independent  manufacturers,  many  different  kinds  having 
been  produced.    The  latest  of  these  is  described  in  a  patent  granted 
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FIG.    3. — FOX    TELEPHONE. 

to  Charles  E.  Egan.  In  this  the  jack  is  placed  directly  in  front  of 
the  drop  to  economize  space.  The  drop  shutter  is  perforated  to  clear 
the  jack  body  sufficiently  to  allow  of  its  falling  just  far  enough  to 
display  a  satisfactory  signal.  Self-restoring  features  are  contem- 
plated, but  these  and  the  details  of  construction  are  not  disclosed  in 
the  present  patent.  Mr.  Egan  has  assigned  his  patent  to  the  Western 
Telephone  Manufacturing  Company. 

AN    AUTOMATIC    CENTRAL    OFFICE. 

A  new  automatic  exchange  system  of  German  origin  forms  the 
basis  of  a  patent  issued  to  Friedrick  Merk,  of  Berlin.  This  system 
provides  a  selector  switch  at  the  subscriber  station  and  a  switching 
machine  for  each  line  at  the  central  office.  The  apparatus  at  the  sub- 
scribers' station  is  remarkably  simple,  requiring  but  one  extra  elec- 
trical contact,  and  but  one  electromagnet,  this  controlling  an  escape- 
ment. The  central  switches  are  also  fairly  simple,  this  simplicity 
being  made  possible  by  the  use  of  a  continuously  rotating  commu- 
tator. One  commutator  performs  the  current  switching  functions  for 
the  whole  exchange,  its  various  brushes  being  connected  to  eight 
bus-bars,  which  tap  all  the  switching  machines.  The  commutator 
carries  four  independent  rings  connected  to  batteries  and  thus  con- 
tinuously sends  out  upon  the  associated  bus-bars  the  sequence  of 
current  impulses  necessary  for  completing  a  connection.  It  thus  only 
remains  for  the  sub-station  selector  switch  to  start  its  central  office 
connecting  switch  and  to  stop  it,  all  intermediate  switching  functions 
automatically  taking  place  through  the  agency  of  the  commutator. 

The  connecting  switch  arm  passes  over  a  series  of  contacts  to 
which  the  several  lines  are  connected  in  the  proper  sequence,  the 
number  of  steps  made  by  the  switch  arm  determining  the  particular 
line  with  which  connection  is  established.  Provision  is  cleverly  made 
to  prevent  interference  with  busy  lines,  to  automatically  send  all 
signals  and  to  restore  all  parts  to  the  zero  position  upon  the  return 
of  the  receivers  to  the  switch  hooks.  The  apparatus  in  its  present 
form  is  unfortunately  adapted  for  a  few'  lines  only,  but  the  ideas 
involved  seem  worthy  of  further  development. 


TI-LEGKArHEky    UNION— TUc    Commercial    Telegraphers' 
Union  of  .America  is  now  holding  in  New  York  its  first  annual  con 
ventiun.      Ilelegales   arc   in   attendance    from    rhiladelphia,   Chicago 
Uoston,  St.  Loui.-i  and  other  large  cities,  and  several  from  Canada. 


LIGHTNING   IN   A    COAL   MINE.— During   a   thunder   storm 
at   h'rackville,   I'a.,  July    15,  a   lightning  bolt   descended   into  a   mini-, 
lollowmg  the  steel  rails  into  the  slope  to  the  bottom,  a  distance  of 
about  40U  ft.     Several  miners  received  shocks,  but  none  was  sen 
ously  injured. 


TELEGRAMS  ABOUT  THE  I'OPE.—Somc  idea  as  to  the  im 
niense  amount  of  telegraphic  traffic  caused  by  the  illness  of  His 
Holiness,  the  Pope,  may  be  found  from  the  following  cable  dispatch 
from  Rome,  of  July  15:  "Yesterday  the  number  of  dispatches  in 
qtnring  about  the  Pope's  condition  which  have  been  received  at 
the  Vatican  reached  26,000,  including  some  lengthy  cablegrams  from 
half  round  the  world.  The  total  cost  of  these  telegrams  is  esti- 
mated at  $36,000.  This  enormous  deluge  taxes  to  the  utmost  the 
resources  of  the  Vatican  administration.  .\  large  force  of  priests 
and  seminarians  is  temporarily  aiding  the  officials  in  making  re- 
sponses, which  bear  the  signature  of  Cardinal  Rampolla."  This, 
of  course,  is  wholly  exclusive  of  the  enormous  quantity  of  cable 
news  and  special  cable  correspondence  from  all  parts  of  the  world. 


INSULATION  FOR  HIGH-TENSION  CURRENTS.— A  patent 
was  granted  on  June  30  to  M.  K.  S.  I-emstrom,  of  Helsingfors, 
Finland,  for  an  insulator  for  use  in  connection  with  influence  ma- 
chines generating  high-tension  current,  and  in  which  it  is  desirable 
to  provide  against  the  loss  of  any  portion  of  the  current.  A  por- 
celain insulator  of  the  ordinary  bell  form  is  employed,  but  is  not 
fastened  to  an  iron  support,  as  is  usually  done,  but  to  the  upper 
end  of  a  vertical  rod  of  highly  polished  ebonite.  If  the  surface  of 
the  porcelain  bell  should  get  moistened,  the  current  which  might 
escape  by  way  of  it,  is  interrupted  by  the  ebonite  support,  to  the 
polished  surface  of  which  water  does  not  adhere.  On  the  other 
hand,  the  porcelain  bell  protects  the  ebonite  from  the  deteriorating 
effects  which  are  usually  caused  in  the  polish  of  ebonite  by  exposure 
to  the  weather. 


TESLA  AT  IVARDENCLIFFE.— Some  startling  things  have 
been  taking  place  at  Wardencliffe,  L.  I.,  according  to  a  press  dispatcli 
from  that  place.  The  dispatch  reports  that  "all  sorts  of  lightning 
were  flashed  from  the  tall  towers  and  poles"  in  the  grounds  where 
Mr.  Tesla  is  at  work.  It  is  understood  that  Mr.  Tesla  has  driven 
a  deep  well  beneath  the  tower  and  that  the  electric  waves  are  sent 
underground  as  well  as  through  the  air.  "It  is  true,"  Mr.  Tesla  is 
reported  to  have  said,  "that  some  of  them  (the  experiments)  have 
had  to  do  with  wireless  telegraphy,  and  that  in  addition  to  the 
lower  and  poles  there  is  a  hole  dug  in  the  ground.  This  is  150  ft. 
di'cp  and  is  used  in  these  experiments.  If  the  people  about  there 
had  been  awake  instead  of  asleep,  at  times  they  would  have  seen  even 
stranger  things.  Some  day,  but  not  at  this  time,  I  shall  make  an 
announcement  of  something  that  I  never  once  dreamed  of." 


NEWS  ALL  THE  VOYAGE.— The  Cunarder  Campania,  on  her 
arrival  last  week,  attested  a  remarkable  development  of  Marconi 
wireless  telegraphy  at  sea.  She- was  never  "out  of  touch"  the  whole 
way  over  and  back.  By  her  log  it  is  shown  that  going  to  the  east- 
ward she  held  converse  with  the  Marconi  wireless  stations  at  Baby- 
lon, Sagaponack,  steamship  Umbria  coming  west,  and  Nantucket 
Lightship.  These  dialogues  were  on  a  Saturday.  Sunday  the  At- 
lantic Transport  steamship  Minnetonka,  proceeding  for  London,  was 
the  link ;  Tuesday  the  sister  ship  Carpathia,  from  Liverpool,  bound 
this  way;  Tuesday  and  Wednesday  the  Lucania  and  the  New  York 
were  picked  up ;  Thursday  the  Cunarder  Ivernia,  bound  for  Boston ; 
Friday  and  until  the  stage  was  reached  at  Liverpool,  Crookhaven, 
Rosslare.  Holyhead,  Seaforth  and  the  Etruria.  leaving  port.  Re- 
turning this  way  the  Saxonia,  a  Boston  Cunarder,  Seaforth,  Holyhead 
and  the  Umbria  were  "on  the  wire."  Sunday  Rosslare,  Rochets 
Point  and  Crookhaven;  Monday  the  Carpathia,  steaming  in  the 
other  direction,  was  on  the  list  of  correspondents;  Tuesday  and 
Wednesday  the  Lucania  was  the  connecting  link:  Thursday  the  Phila- 
delphia, also  steering  eastward,  and  Friday  and  until  arrived  at  her 
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pier  Saturday,  tlic  Campania  talked  with  Naiituckct  Lightship, 
Sagaponack,  Babylon  and  the  Etruna  in  the  North  River  about  to 
sail  for  home.  The  Cunard  Bulletin,  published  Friday,  July  17,  had 
the  news  transmitted  through  the  air  from  Nantucket  Lightship  of  the 
Pope's  condition ;  the  death,  in  London,  of  William  E.  Henley,  the 
author ;  the  execution  of  Dougal,  the  Moat  House  murderer,  and  con- 
fession on  the  scaffold ;  the  death  of  Mrs.  James  G.  Blaine;  the  record 
of  the  Great  Western  Railway  train  from  l^ndon  to  Plymouth,  which 
covered  240  miles  in  233^4  minutes;  entertainment  of  the  American 
fleet  at  Portsmouth  ;  the  government  crop  report,  and  market  reports. 


WIRELESS  TELEGRAPHY  IN  THE  NAVY.—Rtzr:  Admiral 
Bradford  has  ordered  twenty  sets  of  wireless  telegraphy  for  instal- 
lation on  the  flagships  and  scouts  which  will  participate  in  the  sum- 
mer manoeuvres.  The  Topeka  and  Prairie  will  soon  install  wireless 
telegraphy  sets  for  experimental  purposes. 


PAPAL  CANDIDATURE.— Tht  Marquis  de  Castellane,  discuss- 
ing in  a  New  York  newspaper  the  prospects  of  the  various  candidates 
to  succeed  Leo  XHL  says  of  one  of  them :  "Cardinal  Ferrari,  Arch- 
bishop of  Milan,  is  not  favored,  for  the  apparently  trivial  reason 
that  he  uses  a  motor  car,  which  is  not  considered  dignified  in  a 
Prince  of  the  Church." 


TELEGRAPHS  IN  EAST  AFRICA.— The  telegraph  system  in 
the  East  African  British  Protectorate  of  Uganda  now  extends  to 
the  shore  of  the  Albert  Nyanza.  The  trunk  line  from  Mombasa, 
with  its  branches,  is  over  1,034  rniles  in  length,  and  the  charge  over 
the  whole  distance  is  4  cents  a  word,  with  a  minimum  of  33  cents 
for  a  message  of  eight  words.  There  is  also  a  telephone  service 
along  the  whole  distance,  which  may  be  used  at  33  cents  a  conver- 
sation.    The  pole  line  consists  of  living  trees. 


NOTABLE  ITALIAN  STORM.— A  fierce  electrical  display  oc- 
curred recently  in  Northern  Italy  and  residents  near  Lake  Como 
were  treated  to  an  extraordinary  exhibition  of  lightning  pyrotechnics. 
Thunderbolts  fell  in  every  direction,  and  the  ground  seemed  to  shake 
from  the  terrific  roar  of  the  thunderclaps.  One  thunderbolt  fell 
into  a  cabin  where  ten  peasants  and  a  dog  had  sought  shelter.  Five 
of  the  peasants  and  the  dog  were  killed  outright.  It  is  said,  how- 
ever, that  some  one  had  presence  of  mind  enough  to  secure  some 
good  photographs,  which  will  be  very  interesting. 


NEW  RUBBER  SUPPLY.— In  a  report  to  the  Department  of 
Commerce  and  Labor  Consul-General  Guenther  says  that  a  Liverpool 
firm,  which  does  a  large  trade  with  West  and  Southwest  Africa, 
recently  received  a  species  of  plant,  hitherto  unknown,  that  produces 
rubber.  The  plant  grows  underground  and  will  probably  be  found 
in  English  West  Africa.  The  rubber  is  directly  beneath  the  bark 
and  is  of  unsurpassed  quality.  Ordinarily  the  roots,  when  about 
one  month  old,  contain  from  six  to  six  and  one-half  per  cent,  of 
rubber.     If  the  bark  is  removed  the  percentage  is  higher. 

EXTENSION  OF  PACIFIC  CABLE.— U  is  now  stated  from 
San  Francisco  that  the  Pacific  Comrnercial  Cable  Company  will 
proceed  immediately  with  its  cable  from  Manila  to  Shanghai.  R. 
Lucas,  the  engineer  who  has  charge  of  the  laying  of  the  cable  from 
Honolulu  to  Manila,  has  arrived  there.  In  discussing  the  project, 
Mr.  Lucas  said :  "The  cable  undoubtedly  will  be  extended  from 
Manila  to  China,  for  such  was  the  intention  when  I  left  England  to 
begin  the  work  of  connecting  Honolulu  with  Manila.  The  port  of 
Shanghai  has  been  selected  by  the  company  as  a  terminus  of  the 
wire.  The  steam.ers  Anglia  and  Colonia  will  return  home,  and  one 
will  then  be  sent  out  with  the  cable,  which  is  to  connect  Manila 
and  Shanghai."' 


NEW  INVENTIONS  OF  MARCONI.— The  London  cofrre- 
spondent  of  a  Montreal  paper  announces  that  new  inventions  have 
been  made  by  Mr.  Marconi  which  will  greatly  facilitate  the  trans- 
mission and  reception  of  long-distance  wireless  telegraph  messages. 
It  is  stated  that  Mr.  Marconi  is  expected  to  arrive  on  this  side 
about  the  middle  of  August,  when  the  new  system  will  be  placed  in 
operation  at  Table  Head  and  Wellfleet.  It  is  reported  that  these 
inventions  are  of  a  very  radical  and  revolutionary  character.  Ac- 
cording to   the  statement  of   a   gentleman   authorized  to   .speak   for 


i!ie  American  Marconi  Company,  poles  and  towers  for  use  in  the 
transmission  of  transatlantic  messages  will  be  unnecessary,  the 
entire  operation  being  conducted  at  the  sea  level.  Further  than 
this,  it  is  stated,  instruments  have  been  devised  which  wholly  neu- 
tralize the  effect  of  atmospheric  electrical  disturbances  upon  the 
apparatus  used  in  wireless  telegraphy.  Syntonism,  this  gentleman 
further  states,  has  advanced  beyond  the  experimental  stage  and  has 
entered  the  realm  of  practical  certainty. 


A  CURIOUS  THIRD-RAIL  DISPUTE  is  exhibited  in  the  fol- 
lowing item  from  Scranton,  Pa.:  "Grand  Master  Morrissey,  of 
the  Brotherhood  of  Railroad  Trainmen,  telegraphed  the  local  lodge 
of  the  Brotherhood  to  accept  the  application  of  the  employees  of  the 
Laurel  Line,  a  third-rail  electric  road,  for  membership  in  the  brother- 
hood, despite  the  protest  of  the  Amalgamated  Association  of  Street 
and  Electrical  Railroad  employees,  that  these  men  come  under  its 
jurisdiction.  A  boycott  was  placed  on  the  road  when  it  was  opened 
in  May  because  the  employees  were  not  unionized.  The  company 
declared  its  willingness  to  have  the  men  join  a  union  and  the  men 
made  application  for  membership  in  the  brotherhood.  National 
Organizer  W.  B.  Fitzgerald,  of  the  Amalgamated  Association, 
declares  that  unless  the  men  join  his  organization  the  boycott  will 
not  be  lifted.  The  fight  is  the  opening  of  what  promises  to  be  a 
bitter  war  between  these  two  organizations  for  jurisdiction  over 
the  employees  of  this  new  kind  of  railroad,  a  line  which  is  operated 
and  disciplined  the  same  as  a  steam  railroad  and  runs  over  a  private 
right  of  way  between  distant  places,  but  which  uses  electricity  for 
motive  power." 


SPEEDY  DEEP  SEA  CABLE  LAYING.— In  speaking  of  the 
recent  work  of  the  Anglia  in  laying  the  Commercial  Pacific  Cable, 
the  Honolulu  correspondent  of  the  New  York  Herald  says :  "In  the 
actual  work  of  laying  the  final  section  of  cable  the  Anglia  had  a  very 
remarkable  trip.  She  started  soon  after  noon  on  June  26  to  pay 
out  the  section  from  Midway  to  Honolulu,  and  came  right  along 
without  the  slightest  hitch  or  delay,  taking  the  courses  surveyed  by 
the  Hero  several  years  ago.  The  deep  sea  cable  ended  about  ten 
miles  south  of  the  Island  of  Oahu,  about  eighteen  miles  from  the 
place  where  the  shore  end  was  landed.  The  Anglia  laid  exactly 
1,315  knots  of  cable  from  Midway  to  this  point,  and  with  the  addi- 
tional eighteen  miles  of  shore  end  the  actual  amount  of  cable  laid 
is  1,333  knots.  There  was  about  eight  per  cent,  of  slackage.  The 
cable  force  was  very  proud  of  the  making  of  a  new  record  for  con- 
tinuous use  of  the  wire  log,  which  registers  the  distance  traveled. 
This  log  is  on  reels  of  140  knots  each,  which  have  to  be  renewed  as 
fast  as  they  are  run  ofi.  Heretofore  the  transfer  of  the  reels  has 
necessitated  vessels  slacking.  The  greatest  run  ever  made  before 
without  a  stop  was  840  knots.  The  Anglia  ran  the  entire  distance  of 
1,221  miles  without  a  single  break  or  stoppage  or  slacking  of  speed. 
The  greatest  depth  encountered  on  the  trip  from  Midway  was  about 
twenty-seven  hundred  fathoms." 


TROLLEYS  AND  AESTHETICS.— With  regard  to  trolley  ex- 
tension in  Paris  it  is  stated  that  the  controversy  over  the  matter 
has  brought  out  many  harsh  criticisms  about  the  way  the  authori- 
ties arc  gradually  but  surely  "uglifying"  la  ville  lumitre.  One  in- 
■  terview  in  the  Figaro  which  has  attracted  considerable  attention  is 
with  Victor  Binet,  the  well-known  decorator.  He  asks  what  is  the 
use  of  bothering  with  overhead  wires— for  trolleys  must  be  endured 
whether  they  are  ugly  or  not — when  so  many  other  misdeeds  against 
art  are  being  committed.  The  so-called  new  art  has  so  stultified 
the  public  that  no  trace  of  taste  remains  in  France.  These  new  art 
people  have  been  working  for  years  to  make  Paris  ugly.  They  were 
allowed  to  devastate  the  Esplanade  des  Invalides  and  the  Champs 
d'Elysees.  The  new  monuments  and  ornaments  in  the  squares  and 
parks  are  ridiculous — gingerbread  and  cardboard  monstrosities  al- 
together devoid  of  decorative  effect.  The  new  houses  are  hideous 
with  their  absurdly  unornamental  facades,  which  will  harmonize 
well  with  the  trolley  wires,  the  gibbets  stuck  all  over  the  city,  and 
the  yellow  asparagus  stalks  fixed  up  over  the  entrances  to  the 
stations  of  the  underground  railway,  called  for  brevity  the  "Metro." 
"Let  us  pray,"  says  M.  Binet,  "for  power  to  stand  all  this  mercan- 
tileism,  Americanism  and  utter  ugliness."  But  why  "Americanism"? 
New  art  is  decidedly  a  European  production,  French  or  German, 
perhaps  both. 
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INTF.RNAHO^^AL  LXJ-OSIIJUN  .IT  MlI-.-W.—Thc  comple- 
tion of  the  Siiii|iliin  liiiiDrl  will  lie  innrked  by  an  international  ex- 
potitiun,  to  be  held  in  Milan  in  1905.  A  fund  of  $600,000  has  already 
been  raised,  half  of  whu-h   was  contributed  nnconditionally. 


TO  STUDY  AMERICAN  TKANSI'OUTATION  SYSTIiMS.— 
According  to  a  London  dispatch  dated  July  15,  the  Royal  Commis- 
sion which  was  appointed  to  examine  into  the  question  of  London 
street  traftii-  has  decided  to  send  a  sub-committee  to  the  United 
States  in  the  fall  to  study  American  systems  of  transportation. 
Mr.  H.  H.  Vrceiand,  president  of  the  Interborough  Rapid  Transit 
Company,  New  York,  is  now  in  Europe  and  will  appear  by  special 
reciucsf  before  the  Royal  Commission  in   London. 


RIOT  OILR  TllLEPHONn  FACTORY  STR I KE. -R\olf~  and 
disturbances  continue  to  result  from  the  strike  of  workmen  employed 
in  the  factory  of  the  Kellogg  Switchboard  &  Supply  Company,  of 
Chicago.  In  our  issue  last  week  reference  was  made  to  the  strike 
and  some  acts  of  violence  committed.  The  lawlessness  has  attained 
such  proportions  that  Mayor  Harri.son  issued  a  proclamation  on 
July  17  warning  all  persons  from  lounging  or  gathering  together 
at  any  place  within  the  city  where  there  is  disturbance  or  riotous 
conduct  of  any  persons.  The  business  of  the  Kellogg  Company 
has  been  conducted  under  police  protection.  A  squad  of  police  was 
attacked  on  July  17,  but  quickly  scattered  the  mob.  Judge  Holcom's 
injunction  restricting  the  picketing  of  the  Kellogg  factory  has  been 
upheld  by  the  Appellate  Court. 


JVIRELESS  TELEGRAPHY  IN  THE  AMERICAN  NAVY.— 
Information  comes  from  Washington  to  the  effect  that  the  Slaby- 
Arco  system  of  wireless  telegraphy  will  probably  be  adopted  for 
use  on  the  American  warships.  Experiments  have  been  conducted 
for  over  a  year  by  the  Bureau  of  Equipment  to  determine  the  best 
system  of  wireless  telegraphy  for  use,  and,  according  to  the  dis- 
patch, it  is  a  foregone  conclusion  that  the  officers  in  charge  of  the 
tests  will  select  the  Slaby-Arco  system.  It  is  stated  that  twenty 
sets  of  Slaby-Arco  instruments  have  arrived  from  Germany.  These 
will  be  installed  on  the  battleships  Kcarsarge,  Illinois,  Maine  and 
Texas;  the  cruisers  Olyinpia.  and  Baltimore,  and  the  training  ships 
Topeka  and  Prairie.  It  is  also  stated  that  wireless  telegraph  shore 
stations  will  be  established  at  Cape  Elizabeth,  Me. ;  Cape  Ann  and 
Cape  Cod,  Mass. :  Montauk  Point,  L.  I. ;  Newport,  R.  I.,  and  the 
Atlantic  Highlands,  N.  J. 


Letter  to  the  Editors- 


Steam  Turbines. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  have  read  with  much  interest  the  various  articles  recently 
published  in  your  paper  on  the  subject  of  the  Curtis  steam  turbine, 
and  especially  that  by  Mr.  W.  L.  R.  Emmet,  in  your  issue  of  April 
II,  from  which  the  following  is  extracted:  "All  improvements  in 
prime-movers  are  of  great  importance  to  the  engineering  world. 
The  steam  turbine  is  destined  to  effect  the  first  really  great  improve- 
ment since  the  days  of  Watt,  and  the  forms  of  Curtis  turbine  here 
described  make  the  first  great  stride  in  advance  of  other  steam  en- 
gines." 

Now,  it  is  very  easy  to  make  such  a  statement,  but  I  have  vainly 
tried — as  regards  at  least  the  second  part  of  the  above  passage— to 
find  out  how  it  could  be  proved  to  be  correct.  If  the  steam  turbines 
of  De  Laval  and  Parsons  had  not  been  in  existence  before  the  Curtis 
turbine  appeared,  or  even  if  I  were  not  acquainted  with  the  fact 
that  Parsons  turbines  of  larger  size  have  been  built  than  the  holders 
of  Curtis's  rights  appear  to  contemplate  building  now,  I  would  have 
nothing  further  to  say;  but  as  it  is,  the  writer  of  the  article  in 
question  will  allow  me  to  state  that  I  do  not  agree  with  him. 

Speaking  of  the  Laval  and  Parsons  turbines,  the  author  of  the 
articles  continues  as  follows : 

"Both  of  these  turbines  have  attained  some  ( !)  success,  but 
neither  as  thus  far  developed  affords  sufficient  advantages  over  the 
steam  engine  to  cause  any  very  rapid  or  radical  change  in  engineer- 
ing conditions." 

He  generously  admits  that  the  predecessors  of  the  Curtis  turbine 
have  had  "some"  success.     That  is  something.     But  as  regards  the 


nrrond  half  of  the  frntcnce,  I  atcaiii  lit-K  to  ditfer.  (Jii  the  l-urcpt-an 
I'ontinrni,  at  any  rair,  the  steam  turbine  ha«  already-  thai  is,  brforc 
the  appearance  of  the  Curtis  turbine — caused  quite  a  revolution  "in 
engineering  conditions,"  and  it  is  this  very  fact  to  which  the  Curtis 
lurliinr  iKi  doubt  owes  its  acceptance  as  a  power  generator. 

Miit  the  Curtis  turbine,  it  will  br  objected,  is  an  iniprovciiieiii  on 
the  I'arsons  system.  Uf  course,  the  author  of  the  article,  at  any 
rate,  thinks  *0,  since  he  claims  that  the  Curtis  turbine  has  the  ad- 
vantage of  "lower  speed,  less  iveiuhl,  fewer  and  simpler  parts,  hif-lui 
enniomy,  less  cost  and  other  important  advantages."  Permit  me  !■ 
make  these  claims  the  basis  of  a  short  comparison  between  the  Cur 
lis  and  Parsons  turbines,  and  I  will  endeavor  to  show  how  far  they 
go.  I  lake  the  Parsons  system,  because  I  am  better  acquainted  with 
it.  and  also  because  it  is  tin-  only  one  of  which  large  sets  are  nov. 
running. 

First,  as  regards  speed;  If  this  word  were  replaced  by  number 
of  revolutions,  then  the  Curtis  turbine  might  be  said  to  run  at 
lower  speeds,  provided  the  data  published  by  the  manufacturers 
can  be  relied  upon.  But  it  must  be  observed  that  the  aspect  of  the 
case  changes  entirely  if  you  compare  the  two  systems  on  the  basis 
of  circumferential  speed  of  the  blades,  which  in  the  Curtis  turbin'- 
is  double  and  treble  the  highest,  or  about  six  times  the  average 
circumferential  speed  of  the  blades  of  the  Parsons  turbine.  If  the 
lower  number  of  revolutions  can  only  be  attained  at  the  cost  of  such 
a  startling  difference  in  the  circumferential  speed,  then  I  fail  to 
see  where  the  advantage  of  a  reduced  number  of  revolutions  lies. 

Second,'  as  to  weight  and  cost,  no  data  are  published  with  refer- 
ence to  the  Curtis  turbine,  and  I  am  unable,  therefore,  to  make  an 
exact  comparison  of  figures.  Taking,  however,  the  average  dimen 
;^ions  of  Parsons  turbines  and  those  stated  for  the  Curtis  system,  I 
think  that  the  Curtis  turbine  can  hardly  be  lighter  and  less  costly 
than  the  Parsons. 

Third,  fewer  and  simpler  parts  are  the  next  advantages  claimed 
for  the  Curtis  turbine.  If  it  were  called  more  complicated,  I  would 
at  onr.e  endorse  the  author's  statement.  Let  us  compare  the  rotating 
part  of  a  Parsons  with  that  of  a  Curtis  turbine.  It  will  be  found 
that  a  simpler  device  than  the  former  cannot  well  be  imagined.  It 
consists  of  a  shaft  or  hollow  drum  carrying  the  blades,  which  are 
fixed  to  the  drum  by  the  simplest  of  means,  and  ample  clearance  is 
provided  both  axially  and  radially.  The  Curtis  rotating  part,  on 
the  other  hand,  consists  of  tw-o  or  more  complicated  wheels  with 
blades  cut  out  of  the  solid,  and  the  axial  clearance,  i.  e.,  the  clear- 
ance between  running  and  fixed  blades  is,  according  to  diameter, 
only  0.03  to  0.05  in.,  which  any  practical  man  would  condemn.  As 
another  instance  of  the  paucity  of  parts,  the  governing  of  the  Curtis 
turbine  appears  to  be  entrusted  to  a  very  complicated  and  elaborate 
device,  which  will  in  practice  prove  proportionally  unreliable, 
whereas  the  Parsons  governing  gear,  consisting  mainly  of  a  single 
valve,  is  the  very  pattern  of  simplicity. 

Fourth,  as  regards  economy,  the  consumption  curves  given  for 
the  6oo-kw  Curtis  turbine  are  very  good  indeed,  but  the  same  results 
can  be  attained  with  the  Parsons.  The  figures  given  for  steam  con- 
sumption of  large  sets,  especially  at  full  load,  are,  on  the  other  hand, 
poor,  and  for  big  units,  unless  these  figures  can  be  greatly  improved 
upon,  I  consider  the  Curtis  turbine  to  be  a  decided  step  backward. 
In  fact,  the  consumptions  given  are  20  to  30  per  cent,  inferior  to 
those  attained  with  the  Parsons  system  under  same  conditions. 

Finally,  as  to  other  important  advantages :  I  presume  that  by 
these  is  meant  that  the  Curtis  turbine  is  a  vertical  shaft  turbine. 
The  idea  of  arranging  steam  turbines  with  vertical  shafts  is  quite 
an  old  one,  but  has  not  hitherto  been  resorted  to  by  competent  engi- 
neers because  of  the  many  disadvantages  involved.  If  we  consider 
that  with  the  vertical  turbine  the  floor  space  is  not  less  than  with  the 
horizontal  one,  owing  to  the  space  that  has  to  be  provided  for  the 
condensers,  which  can  be  placed  entirely  underneath  the  horizontal 
turbine :  that  the  height  to  the  crane  of  the  engine  room  is  the  same 
as  for  large  vertical  engines,  as  against  a  height  of  10  ft.  for  the 
largest  horizontal  units ;  that  all  repairs  to  the  internal  parts  of 
the  turbine  other  than  to  minor  parts  arranged  for  detachment 
through  lateral  openings,  necessitate  the  dismantling  of  the  set  one 
asks — Where  are  the  advantages  of  this  much-prized  vertical  ar- 
rangement? 

The  horizontal  arrangement  allows  the  dismantling  of  any  part 
without  affecting  the  whole,  and  the  attendance  is  obviously  sim- 
plified and  made  more  efficient  by  being  restricted  to  one  plane,  and 
avoiding  the  necessity  of  climbing  all  over  the  machine. 
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The  present  practice  in  modern  electrical  anil  hydraulical  engi- 
neering bears  out  the  above,  for  although  till  quite  recently  vertical 
water  turbines  coupled  direct  with  dynamos  were  used  on  an  ex- 
tensive scale,  the  horizontal  arrangement  is  now  being  largely  re- 
verted to  again,  the  vertical  arrangement  becoming  obsolete. 

It  is  with  reluctance  that  I  have  taken  up  the  pen  to  write  the 
above,  but  I  noticed  with  surprise  that  no  one  else  tried  to  reduce 
to  the  limits  of  reality  the  somewhat  exaggerated  statements  made 
in  the  article  referred  to.  Being  intimately  connected  with  the 
steam  turbine  business,  I  thought  it  but  right  to  establish  the  facts 


as  they  are,  because  the  said  statements  might  give  rise  to  the 
belief  that  the  turbines  first  in  the  field  were  inferior  machines,  and 
that  the  Curtis  turbine  might  really  be  what  the  author  of  the  article 
calls  "the  first  great  stride  in  advance  of  other  steam  engines."  My 
view  is  that  the  people  connected  with  the  Curtis  turbine  will  find 
a  good  lot  of  hard  work  to  do  before  they  may  call  it,  not  "superior," 
but  "equal"  to  the  Parsons  turbine.  One  important  fact  not  to  be 
overlooked  is  that  there  are  in  a  turbine  many  points  which  can 
only  be  pronounced  sound  after  the  full  test  of  time. 

Baden,  Switzerland.  C.  E.  L.  Brown. 


Dynamos,  Motors  and  Transformers. 

reference. 
Induction   Motors  zvith   Commutators. — Blondel. — The   continua- 
tion of  his  long  article  on  the  theory  of  these  motors,  previously 
noted    in    the    Digest.      This    installment   contains    the    development 
of  an  algebraic  ibeory.—  L'Eclairagc  Elcc,  June  27. 

Power. 

Italian  Installation  for  Poiver  Transmission. — Riccardi. — An  illus- 
trated description  of  the  works  of  the  Societa  delle  Forse  Idrauliche 
del  Moncenisio,  which  are  in  course  of  construction,  and  which 
are  interesting  on  account  of  the  exceptionally  high  waterfall  used 
and  of  the  high  potential  of  transmission.  Power  is  obtained  from 
the  River  Cenischia,  utilizing  a  fall  of  859  meters,  with  a  total  of 
11,700  hp.  The  construction  of  the  hydraulic  arrangements  is  de- 
scribed. The  power  station  is  situated  at  Novalesca,  and  contains 
at  present  3  groups  of  turbo-alternators.  The  turbines  are  of  1,600 
hp  each  for  a  useful  fall  of  436  meters  at  500  r.p.m.,  with  a  flow  of 
360  liters  per  second.  There  are  also  installed  two  groups  of  turbo- 
exciters,  of  no  hp  each,  with  a  speed  of  600  r.p.m.  The  alternators 
are  of  the  triphase  type,  with  rotating  magnet  wheel  and  fixed  ar- 
mature, of  1,400  kw.  They  have  12  poles,  and  furnish  so-cycle  cur- 
rent at  3,000  volts.  They  receive  12.3  kw  fof  excitation,  at  125  volts. 
The  exciters  arc  direct-current  dynamos,  6-pole,  75  kw  each,  at  125 
volts,  directly  coupled  to  their  respective  turbines.  There  are  four 
monophase  transformers  of  1,100  kw  each,  oil-cooled,  three  of  them 
united  in  star  connection,  the  fourth  being  in  reserve.  They  step 
the  voltage  up  from  3,000  to  30,000.  They  are  designed  to  stand 
25  per  cent,  overload  for  2  hours  without  heating  more  than  to  50°. 
A  description  of  the  switchboard  arrangements  is  also  given,  as  also 
the  construction  of  the  transmission  line,  which  is  60  km  long. 
The  sub-station  is  situated  in  Turin,  and  contains  at  present  3  tri- 
phase oil  transformers,  with  air  cooling,  of  1,000  kw  each,  which 
transform  the  high-tension  current  to  3,000  volts.  It  is  proposed 
to  use  the  current  mostly  for  furnishing  power  for  industrial  estab- 
lishments, but  it  will  also  be  utilized  for  traction,  lighting  and  elec- 
trochemical purposes.  The  plant  at  the  power  station,  when  com- 
pleted, will  consist  of  10  groups  of  turbo-alternators,  16  monophase 
transformers  and  4  groups  of  turbo-exciters.— L'£/e;<n'cw/a,  July  i. 

Neiv  Power  Plant  in  Livet,  France. — .A.  note  describing  the  instal- 
lation, now  in  course  of  construction,  of  the  Societe  Electrochimique 
de  la  Romanche,  the  power  for  which  will  be  obtained  from  the 
River  Romanche.  Current  will  be  transmitted  at  26,000  volts  for 
35  km  to  the  city  of  Grenoble.  Turbines  of  375  r.p.m.  are  directly 
coupled  at  the  central  station  to  two  triphase  alternators,  furnishing 
current  at  3,500  volts,  which  is  stepped  up  by  transformers  to  26,000 
volts,  at  which  it  is  transmitted. — Echo  des  Mines  et  de  la  Met.; 
abstracted  in  Centralblatt  f.  Accum.,  etc.,  July  i. 

Power  Transmission  Plant. — An  illustrated  description  of  the 
power  transmission  installation  of  the  .-\pscheron  Electric  Company 
in  the  Russian  petroleum  district  of  Baku.  The  company  furnishes 
motive  power  for  drilling  the  oil  wells,  which  has  been  formerly 
performed  by  small  steam  engine  plants;  1,500  hp  is  available  for 
distribution,  furnished  by  steam  boilers  and  engines.  Current  is 
generated  by  two  triphase  alternators  of  700  kw,  at  6,500  volts  and 
100  cycles  per  second.     The  current  is  stepped  down  to  i.ioo  volts 


in  transformer  stations.  The  motors  arc  built  for  1,000  volts  pres- 
sure and  furnished  with  2  armature  windings.  One  of  them,  which 
only  serves  to  start  the  motor  or  running  without  load,  consists  of 
bronze  rods  with  hard-soldered  short-circuit  rings,  w'hile  the  work- 
ing winding  proper  is  constructed  as  in  normal  motors.  The  ends 
of  this  last  coil,  however,  do  not  lead  to  collecting  rings,  but  to  me- 
tallic contacts,  which  after  starting  the  motor  and  reaching  a  certain 
speed,  are  automatically  short-circuited.  The  contacts  are  enclosed 
air-tight,  to  avoid  ignition  of  any  gases  w'hich  might  be  present. 
On  account  of  their  simplicity  and  the  freedom  from  danger  of 
fire,  these  motors  are  preferred  to  the  steam  engines. — Zeit.  f.  Be- 
Iciicht.,  June  20. 

Electrical  Equipment  of  the  New  Orleans  Drainage  System. — 
Venable. — An  illustrated  article  describing  the  installations  for 
pumping  the  drainage.  Only  a  small  amount  of  power  is  required 
constantly  and  the  larger  portion  of  the  plant  is  idle  except  during 
and  after  storms.  An  economy  over  steam  is,  however,  effected  by 
being  able  to  concentrate  the  steam  plant  at  one  central  station  in- 
stead of  distributing  it  at  several  pumping  stations.  The  current 
used  in  this  equipment  is  distributed  on  the  three-phase  system  at 
25  cycles  per  second  and  3,150  volts.  The  motors  at  the  various 
pumping  stations  are  of  the  three-phase  synchronous  type,  and  are 
direct-connected  to  the  shafts  which  carry  the  moving  parts  of  the 
centrifugal  or  screw  pumps. — Elcc.  Rev.,  July  4. 

Transmission  and  Distribution  by  Single-Phase  Alternating  Cur- 
rent.— MoNKHOUSE. — A  paper  read  before  the  recent  engineering 
conference  in  London.  The  author  points  out  the  greater  simplicity 
of  the  single-phase  system  as  compared  with  the  polyphase  in  power 
transmission  and  railway  work;  the  chief  features  which  he  brings 
out  are  well  known  in  the  art.  He  concludes  with  the  statement  that 
the  advantages  of  transmission  of  power  by  single-phase  alternating 
current  are  so  apparent  that  it  only  remains  for  a  suitable  motor  to 
he  produced  which  will  give  as  good  results,  both  as  to  regulation 
and  efficiency,  as  are  given  by  the  best  continuous-current  motors, 
to  insure  the  system  being  used  for  long-distance  power  transmis- 
sion in  the  future.  In  the  discussion  following  the  paper,  Alexander 
Siemens  pointed  out  that  the  whole  question  of  the  transmission  and 
distribution  of  single-phase  alternating  current  hinged  on  the  last 
difificulty,  as  the  complicated  devices  necessary  for  starting  single- 
phase  inotors  and  bringing  them  up  to  synchronism,  did  away  with 
all  the  advantages  gained  beforehand.— Lond.  Elec,  Jime  26. 

REFERENCES. 

Cost  Price  of  Motive  Power. — Saint-Martin.— .\  long  article,  in 
which  the  author  first  discusses  in  detail  the  conditions  obtaining 
when  electric  energy  is  generated  by  private  central  stations,  in  the 
case  of  stations  exclusively  for  the  transmission  of  power  and  of 
private  electric  light  stations.  The  second  part  of  the  article  is 
devoted  to  a  calculation  of  power  costs  for  steam  engines,  non-con- 
densing and  condensing,  gas  engines  and  compressed  air  engines, 
the  single  items  of  which  are  discussed  and  tables  are  given.  Then 
follows  a  comparison  between  the  power  produced  by  the  thermal 
machines  and  by  electric  energy,  and  several  typical  cases  are  de- 
scribed where  electric  motors  took  the  place  of  steam  or  gas  engines 
and  the  economy  effected  by  their  use  is  set  forth. — Bulletin  Tech- 
nologique  de  la  Societe  des  Anciens  Eleves  des  Ecoles  Nationales 
D'Arts  et  Metiers;  reprinted  in  L'Eclairage  Elec,  June  6. 
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l.ortii-  l:U\  tiiitilly  I >n:  t-)i  I'unch  a»d  Shear.— 1\  iiotr,  with  illu»- 
trutuin,  i)f  a  larjjr  iiiiu-hiiir,  driven  by  a  jt)-lip  dirccl-ciirrcnl,  slow- 
speed  motor.  It  has  n  capacity  of  punching  a  a-in.  hole  into  a  i^-in. 
steel  plato  ami  wiMijhs  about   100,000  poiuuls,- -.■Im.  Mtich.,  July  (j. 

Traction. 

Projtcl  for  Electric  Traction  on  the  Swedish  Railways —Daii- 
LANUKK.  An  ab.stract  of  a  report  made  by  the  author  to  the  Swedish 
Government,  by  which  he  had  been  conuiiissioncd  to  study  the  ad- 
visability of  changing  the  motive  power  on  the  Swedish  Govern- 
ment railways  from  steam  to  t-lectricity  and  thus  enable  the  govern- 
ment to  make  use  of  the  water  powers  and  turf  deposits  of  the 
country,  instead  uf  iniporting  coal.  Continuous-current  transmis- 
sion is  excluded  on  account  of  the  length  of  the  railroad  system  and 
the  small  density  of  population.  Polyphase  currents  with  high-volt- 
age transmission  and  transformer  sub-stations  also  appear  unsuit- 
able. The  single-phase  alternating-current  systems  are  in 
their  present  form  also  unsuitable  for  application  on  the  Swedish 
railways.  A  calculation  of  costs  was  made  on  the  supposition 
that  the  whole  system,  of  4.332  km,  was  operated  by  electricity. 
Power  was  to  be  furnished  by  22  power  stations,  17  at  waterfalls 
and  s  at  peat  bogs.  These  stations  arc  to  furnish  single-phase 
alternating  current  of  40.000  volts  and  25  periods,  which  is  stepped 
down  by  transformers  along  the  line  to  7,500  volts  for  the  contact 
cable,  the  rails  to  be  used  as  return  circuit.  The  locomotives  are 
furnished  with  rotary  transformers.  The  speed  regulation  of  the 
motors  is  ctTocted  by  changing  the  direct-current  voltage  at  the 
rotary  transformer.  For  passenger  and  freight  trains  the  locomo- 
tives must  have  700  hp.  The  cost  of  the  whole  undertaking,  includ- 
ing copper,  poles,  rail  connectors,  protective  devices  and  installation 
of  the  lines,  is  calculated  to  average  about  $2,716  per  km.  The  nec- 
essary power  is  calculated  at  120,000  hp,  of  which  80,400  would  be 
furnished  by  water  power  and  21,600  by  burning  peat.  A  calculation 
shows  that  the  expenses  for  electric  motive  power  would  be  higher 
than  for  steam,  but  for  reasons  of  political  economy  the  Swedish 
Government  has  given  its  asseni  to  the  change  to  electric  traction. 
Previously,  however,  the  iustallatioris  in  other  countries  are  to  be 
exhaustively  studied  and  an  experimental  line  is  to  be  installed,  to 
work  out  a  suitable  system.  An  article  on  the  report  appeared  in 
Electrical  World  and  Engineer,  March  21,  1903. — Elek.  Zeit., 
June  25. 

Railroad  Motors  with  Compound  Winding. — Hobart. — An  article 
illustrated  by  a  number  of  diagrams  giving  the  results  of  tests  with 
a  single  compound  motor  having  two  commutators,  and  for  a  com- 
bination of  two  motors  arranged  on  a  street  car.  The  single  motor 
is  of  35  hp  and  its  construction  is  described  in  detail.  Under  normal 
conditions  the  motor  runs  at  569  r.p.m.  with  500  volts,  and  com- 
mutators connected  in  parallel.  The  current  is  taken  ofif  by  2 
brushes,  between  which  are  arranged  172  windings  in  series.  The 
controller  for  a  street  car,  provided  with  2  of  these  motors  has  9 
positions,  and  curves  are  plotted  giving  the  characteristic  motor 
curves  for  all  these  positions  and  for  all  values  of  the  current  up 
to  200  amp.  It  is  stated  that  from  very  few  experiments  it  is,  there- 
fore, possible  to  follow  the  working  of  the  motors  and  their  behavior 
in  the  different  connections.  It  is  only  necessary  for  this  purpose 
to  determine  the  magnetization  curve,  and  to  measure  approximately 
the  iron  and  friction  losses,  as  well  as  the  resistances.  If  the  con- 
structive data  of  the  motors  are  then  known,  the  determination  of 
the  curves  is  not  difficult.  Sc\eral  values  for  the  speed  have  been 
determined  experimentally  and  agree  well  with  the  values  found  by 
calculation.  Curves  are  also  given  in  the  article  for  the  efficiency, 
the  speed,  the  tractive  force  and  the  work  of  the  motors  for  all  g 
controller  positions.  Data  and  tables  on  the  heating  of  the  motors 
are  also  given. — Zeit.  f.  Elek.,  June  28. 

Return  Circuit  of  the  Electric  Street  Raihvays  in  Hamburg. — V. 
Gaisberg. — A  paper  read  before  the  recent  annual  meeting  of  the 
German  Electrotechnical  Society  in  Mannheim.  The  author  de- 
scribes the  damages  which  had  been  discovered  in  wrought  iron 
and  lead  water  supply  pipes,  which  crossed  the  street  railway  tracks. 
Most  of  the  wrought-iron  pipes  were  perforated  by  the  action  of 
the  tramway  return  currents,  while  the  lead  pipes  showed  an  even 
oxidation.  Cast-iron  pipes  were  not  affected  at  all.  It  was  tried 
to  protect  the  pipes  by  coating  them  w-ith  tar  and  also  with  a  mixture 
of  pitch,  which  was  poured  upon  a  shirting  ribbon,  wound  spirally 
around  the  pipe.  It  was  found  that  the  tarred  pipes  resisted  better, 
while  the  other  pipes  were  especially  attacked  at  the  places  where 


the  itpirnls  overlapped  and  their  destruction  was  hastened.  It  was 
ascertained  that  the  surfaces  which  send  out  destructive  currents 
were  coniparatively  small  and  they  were  found  only  immediately 
below  the  tracks  or  <|uite  near  to  them.  In  spite  of  the  electrolytic 
(Irstruction  of  the  pipes,  which  was  very  energetic  at  some  pl.iccs, 
only  a  very  small  percentage  of  the  3,ao(>-amp.  current  can  have 
found  its  way  over  the  pipe  lines.  The  means  adopted  to  prevent 
this  destruction  of  pipes  consisted  in  the  laying  of  isolated  return 
cables  of  about  the  same  thickness  as  the  feeders.  In  order  to  asccr- 
t:iin  the  right  current  distribution  on  the  return  cables,  the  differences 
of  potential  arc  measured  from  time  to  time,  and  this  distribution 
can  be  changed  by  resistances,  inserted  in  the  return  circuits.  The 
author  states  in  conclusion  that  the  state  of  the  return  circuits  of 
electric  railways  can  be  watched  without  nuich  trouble  by  tests  made 
from  time  to  lime.  From  the  'experience  in  Hamburg,  where  no 
destruction  of  pipes  has  taken  place  since  the  requisite  measures 
were  taken,  he  concludes,  that  any  ajiprchcnsions  on  the  part  of  the 
proprietors  of  pipe  lines  in  regard  to  the  destruction  of  pijjes  by 
earth  currents  of  electric  railways,  may  now  be  considered  as  done 
away  with. — Eleh.  Zeit.,  June  25. 

REFERENCES. 

Urban  Railway  Traffic. — Cottrell. — A  paper  entitled  "The  rela- 
tive advantages  of  overhead,  deep-level  and  shallow  subway  lines, 
for  the  accommodation  of  urban  railway  traffic,"  read  before  the 
recent  Engineering  Conference  in  London.  The  author  assumes 
that  the  operation  of  these  various  lines  would  be  by  electricity  and 
considers  the  several  systems  for  conditions  obtaining  in  England. 
The  discussion  following  the  paper  is  also  given. — Lond.  Elec, 
June  26. 

Motor  Car  for  Railways. — An  editorial  discussing  the  various 
types  of  motor  cars.  The  conclusion  drawn  therefrom  is  that  from 
a  careful  study  of  the  whole  question,  it  does  not  appear  that  self- 
contained  motor  cars,  whether  steam,  petroleum,  electrical,  or  worked 
on  some  combined  system,  are  likely  to  prove  serious  competitors 
to  electric  haulage  on  urban,  suburban  or  interurban  lines  carrying 
a  heavy  traffic.  Their  best  sphere  of  action  would  seem  to  be  in 
short  country  branch  lines,  where  high  average  speeds  are  not  re- 
quired.— I^nd.  Elec.  Rev.,  June  26. 

Applications  of  Electricity  to  Driving  Carriages  in  Towns. — 
Cromptox. — A  paper  read  before  the  recent  Engineering  Conference 
in  London.  The  author  discussed  various  points,  such  as  the  trans- 
mission gear,  the  storage  batteries  and  the  tires.  He  advocates  the 
standardization  of  storage  batteries  and  the  establishment  of  charg- 
ing depots,  where  the  standardized  accumulators  can  be  supplied  to 
the  owners  of  electrical  vehicles. — Lond.  Elec.,  June  26. 

Cost  of  High-Tension  Lines. — A  preliminary  calculation  on  the 
cost  of  building  a  line  30  miles  in  length  to  carry'  15,000  kw  at  40,000 
volts.     The  total  cost  is  $163,000. — St.  R'y  Jour..  June  20. 

Installations,  Systems  and  Appliances. 

New  Electricity  Works  of  the  Manchester  Corporation. — The  first 
part  of  a  well-illustrated  article.  The  plant,  with  its  present  output 
of  26,550  kw,  is  already  the  largest  electric  power  distribution  under- 
taking in  Great  Britain,  and  with  the  completion  of  sets  now  under 
construction,  the  total  capacity  will  be  brought  up  to  34,000  kw.  The 
load  is  at  present  divided  as  follows;  About  400,000  lamps  are 
connected  to  the  mains,  while  over  1,000  motors,  of  about  4,000  hp, 
and  tramways  comprising  about  130  miles  of  single  track,  with  400 
motor  cars,  are  supplied  from  the  stations.  The  Stuart  street  station, 
described  in  detail  in  the  present  issue,  supplies  three-phase  alter- 
nating current  at  6,500  volts  at  50  cycles.  This  is  transmitted  through 
underground  cables  to  sub-stations,  where  it  is  converted  by  means 
of  motor  generators  into  direct  current,  at  500  to  550  volts  for  trac- 
tion, and  at  205  and  410  volts  for  light  and  power  supply.  Power 
is  furnished  by  24  water  tube  boilers,  each  capable  of  evaporating 
12,000  pounds  of  water  per  hour  at  a  pressure  of  200  pounds  per 
square  inch,  but  working  normally  at  170  pounds.  They  are  supplied 
with  mechanical  stokers  of  the  chain  grate  type,  driven  by  four 
motors.  There  are  six  main  generating  sets,  each  consisting  of  a 
2,500-ihp  vertical  cross-compound  engine,  driving  direct  a  polyphase 
generator  of  1,500-kw  capacity  at  94  r.p.m.  The  engines  and  regu- 
lating governors  are  described  in  detail.  The  generators  are  of  the 
stationary  armature  type,  mounted  between  the  high  and  low-pres- 
sure cylinders  of  the  engines,  the  64  magnet  poles  being  carried 
on  the  periphery  of  the  fly-wheel.    Two  large  slip  rings  of  gun  metal. 
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each  provided  with  four  brushes,  serve  to  convey  the  exciting  cur- 
rent into  the  field  magnet  winding.  Tlie  armature  is  of  tie-rod  con- 
struction, the  usual  massive  frame  being  replaced  by  cast-iron  cheeks 
clamping  the  core  laminations  together.  The  structure  is  strength- 
ened by  means  of  nine  tension  rods  round  the  circumference,  the 
topmost  rod  being  horizontal  and  the  two  lowest  rods  meeting  at  a 
point  vertically  beneath  the  shaft.  The  frame  is  divided  in  the  hori- 
zontal plane.  The  winding  is  disposed  in  the  usual  way,  in  two 
holes  per  pole  per  phase.  There  are  also  three  auxiliary  generating 
sets,  each  consisting  of  a  three-crank  compound  engine  running  at 
350  r.p.m.  and  coupled  direct  to  a  200-kw  shunt-wound  dynamo  of 
220  volts.  These  sets  are  used  for  supplying  power  for  lighting 
the  station,  and  for  driving  the  various  motors  working  the  pumps, 
barring  gears,  stokers,  etc.  They  can  also  be  used  for  exciting  the 
main  generators.  The  latter  are  normally  excited  by  two  motor 
generators,  each  consisting  of  a  three-phase  induction  motor  fed 
from  the  6,5oo-volt' bus-bars,  direct-coupled  to  a  shunt-wound,  six- 
pole  dynamo,  generating  at  220  volts.  Each  of  these  sets  is  provided 
with  three  bearings,  and  the  rotor  of  the  motor  is  fitted  with  a 
device  to  prevent  the  brushes  from  being  lifted  before  the  rotor  is 
short-circuited,  when  the  machine  has  been  run  up  to  speed.  The 
remaining  running  machinery  consists  of  two  mains  chargers,  each 
comprising  a  direct-current  motor  coupled  to  a  comparatively  large 
three-phase  generator,  the  latter  having  to  be  large  in  order  to  carry 
the  capacity  current  when  charging  the  feeders.  There  is  also  a 
portable  motor  air  compressor,  for  cleaning  the  machinery.  The 
switchboards  are  also  described  in  detail  and  illustrated.  The  speed 
of  the  engines  is  controlled  by  an  ingenious  electrical  device,  con- 
sisting in  effect  of  a  small  controller  on  the  switchboard  platform, 
and  a  small  motor  mounted  on  a  lever  in  connection  with  the  gov- 
ernor of  each  engine.  The  motor  is  worked  by  direct  current,  and 
is  so  arranged  that  it  reproduces  exactly  the  motions  of  the  hand 
wheel  on  the  platform,  thus  screwing  itself  in  or  out  on  the  lever 
arm,  and  varying  the  effective  weight  on  the  governor  spindle.  An- 
other noteworthy  device  is  a  telephone  and  battery  circuit,  used  for 
the  purpose  of  synchronizing  the  engines,  not  only  electrically  but 
also  mechanically.  The  circuit  is  carried  to  the  valve  gear  of  each 
engine,  which  momentarily  closes  it  at  a  certain  point  in  each  revo- 
lution of  the  crank  shaft.  The  make  and  break  is  short-circuited 
in  an  engine  which  is  at  rest.  Unless  the  contacts  are  made  simul- 
taneously on  each  engine  which  is  running,  the  telephone  circuit 
will  not  be  complete ;  hence  it  is  only  when  the  engines  are  running 
not  only  at  the  same  speed,  but  with  their  cranks  in  steps,  that  the 
telephone  responds. — Lond.  Elec.  Rev.,  June  26. 

REFERENCES. 

Electric  Heating  Appliances. — Reyval.^Au  illustrated  description 
of  the  appliances  in  use  on  the  electric  line  of  the  Chemin  de  Fer 
de  rOuest,  from  Paris  to  Versailles. — L'Eclairage  Elec,  June  6. 

The  Charging  Tariff  Question  for  Electricity  Works. — Schwa- 
bach. — The  author  discusses  the  question  of  the  principle  of  distrib- 
uting the  fixed  charges  on  the  power  users,  and  gives  several  graph- 
ical charts  to  arrive  at  the  costs. — Elek.  Zeit.,  June  25. 

Electro-Physic?  .".rrD  Magnetism. 

Radium. — Curie. — An  abstract  of  a  lecture  delivered  by  the  well- 
known  French  scientist  before  the  Royal  Institution,  London.  The 
lecture  w-as  illustrated  by  many  experiments.  Prof.  Curie  demon- 
strated that  radium  emitted  heat,  by  noting  the  difference  in  tem- 
perature between  two  small  cylinders  of  equal  size,  one  of  which 
contained  7  decigrams  of  radium.  This  difference  was  3°  C.  A 
piece  of  radium  was  lowered  into  a  glass  vessel  containing  liquid 
air,  to  show  that  its  radiations  persisted  even  at  that  temperature, 
and  the  light  emitted  by  the  radium  appeared  equally  bright  whether 
the  metal  was  in  the  liquid  air  or  not.  The  discharging  action  of 
radium  was  also  shown  by  approaching  it  to  the  knob  of  a  charged 
gold  leaf  electroscope.  The  emission  of  three  different  classes  of 
rays  by  radium  was  discussed.  The  deflection  of  the  B  rays  was 
shown  by  the  accelerated  discharge  of  the  leaves  of  an  electroscope, 
when  the  rays  were  deflected  by  an  electromagnet  on  the  knob  of  the 
instrument.  Induced  radioactivity  was  also  illustrated.  A  piece  of 
cardboard  was  made  radioactive  by  the  radiation  from  a  solution 
of  a  radium  salt  and  then  taken  near  to  an  electroscope,  which  it 
discharged.  A  still  more  striking  experiment  showed  that  the 
radium  emanation  could  be  condensed  by  liquid  air,  and  again  al- 
lowed to  diffuse  in  a  manner  analogous  to  a  gas.  Two  bulbs,  one 
above  the  other,  were  used,  both  containing  "sulphide  of  zinc.     The 


upper  one   was  first   made  radioactive,  and  by  means  of  liquid  air 
the   emanation   was  condensed   into   the   lower  bulb,   which   became 
more  brilliant.     On  being  left  alone,  however,  the  upper  bulb  again 
increased  in  brilliancy,  while  the  light  from  the  lower  bulb  decreased. 
Another  experiment  showed  how  radium  rays  facilitate  the  passage 
of  the   spark   from  an   induction   coil.     Two   spark-gaps   were   con- 
nected in  parallel,  and  when  radium  was  approached  to  either  one 
of  them,  the  sparking  in  the  other  ceased.     A  very  striking  demon- 
stration of  the  fact  that  radium  emanations  possessed  heat  energy 
was  the  boiling  of  liquid  air  through  its  agency.     The  remarkable 
property  of  radium  of  altering  the  coloring  of  crystals  and  other 
solid  bodies  was  also  touched  upon,  as  sodium  chloride  becoming 
blue,  and  glass  violet  under  the  influence  of  the  rays.     It  was  also 
pointed  out  that  in  these  researches  the  electroscope  was  10,000  times 
more   sensitive   than   the  spectroscope.      In   conclusion,   Prof.   Curie 
touched  briefly  on  the  hypotheses  put  forward  to  account  for  these 
phenomena,  without,  however,  expressing  his  own  opinion  as  to  the 
probability  of  these  hypotheses  being  correct. — Lond.  Elec,  June  26. 
Coherers. — Hurmuzescu. — A    long   article,    in    which   the   author, 
after   a   thorough    historical    exposition    of    the    work   done   on   the 
coherers   and   the   attempts   to    formulate   a   theory   of   their   action, 
describes  experiments  undertaken  by  him  with  a  view  to  ascertain 
whether  the  variations  of  the  resistance  of  the  coherers  under  the 
action  of  the  waves,  depend  upon  the  time  during  which  the  latter 
act.     He  therefore  measured  the  time  of  action  and  the  variation  of 
resistance   during   this   time.      From   the   experiments   made   with   a 
number  of  coherers  and  various  dielectrics  the  author  deduces  the 
following  conclusions:     I.  In  a  general  way,  metallic  filings  become 
good  conductors  of  electricity   under  the  action  of  electric   waves. 

2.  All  coherers  present  a  minimum  in  the  value  of  their  electric 
resistance  relative  to  the  time  during  which  the  electric  wave  acts. 

3.  This  change  of  resistance  is  permanent  for  most  of  the  systems. 
There  are,  however,  a  number  of  cases,  where  this  modification 
ceases  at  the  same  time  as  the  cause  which  has  brought  it  about. 
These  are  the  systems,  carbon-carbon,  metal-carbon,  iron-mercury, 
etc.,  or  the  coherers  with  spontaneous  decoherence.  4.  But  all  these 
systems  lose  the  property  of  spontaneous  decoherence  on  account  of 
a  feeble  oxidation  or  of  a  too  rapid  fatigue  of  the  coherer  by  em- 
ploying electric  waves  of  too  great  intensity.  These  phenomena 
of  auto-decoherence  have  been  obtained  for  a  great  number  of  sys- 
tems, in  the  first  period,  at  the  beginning  of  each  experiment.  5. 
For  certain  systems,  such  as  iron-manganese,  silver-manganese,  the 
action  of  the  waves  diminishes  their  resistance  at  first ;  then,  when 
the  waves  are  allowed  to  act  again,  an  increase  of  the  electric  re- 
sistance of  the  coherer  is  found.  These  systems,  therefore,  behave 
in  the  first  phase  like  ordinary  coherers,  in  the  second  phase  like 
anti-coherers.  6.  A  large  number  of  ordinary  coherers,  when  their 
contact  surfaces  are  moist  or  dip  into  a  dielectric  containing  water, 
present  the  two  above  phases,  that  is,  by  the  first  action  of  the  waves, 
their  resistance  diminishes,  to  increase  towards  its  original  value 
by  a  subsequent  action.  According  to  different  conditions,  the  first 
phase  is  more  or  less  abbreviated  and  it  can  even  disappear  in  some 
of  the  systems.  In  this  latter  case  one  deals  with  anti-coherers.  7. 
-All  these  phenomena  depend  upon  a  layer  betw'een  the  contact  sur- 
faces ;  the  intervening  dielectric  influences  this  layer,  be  it  through 
the  interval,  or  through  the  oxide  or  through  gas  condensed  on  the 
surfaces  themselves.  The  author  offers  the  following  explanation 
of  his  results.  The  existence  of  the  minimum  of  variation  of  the 
electric  resistance  of  the  coherers,  relative  to  the  time  during  which 
the  electric  wave  acts,  leads  to  a  common  explanation  for  the 
coherers  and  anti-coherers  For  the  former  the  action  of  the  electric 
waves  would  be  simply  to  diminish  the  resistance  down  to  the 
vicinity  of  the  minimum.  This  minimum  would  correspond,  for  a 
system,  to  the  maximum  coherence ;  that  is  to  say,  the  formation  of 
chains  between  all  the  grains  following  the  direction  of  the  current. 
For  the  latter,  these  metallic  chains,  formed  by  the  small  sparks 
jumping  over  between  different  grains,  would  find  themselves  in- 
terrupted on  account  of  the  introduction  of  new  resistances  into 
the  path  owing  to  the  oxidations  due  to  the  sparks  themselves.  These 
oxidations  depend  on  the  nature  of  every  metal  and  the  dielectric 
with  which  it  is  in  contact.  If,  according  to  the  nature  of  the  metal 
and  the  surrounding  dielectric  the  oxidation  is  produced  very  quickly 
by  the  first  spark,  the  first  phase  of  the  phenomenon  (the  fall  of 
resistance)  can  escape  us:  this  is  the  case  of  the  anti-coherers. — 
Annates  ScientHiques  de  L'Universite  de  Jassy  ;  reprinted  in  L'Eclair- 
age Elec,  June  27. 
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Electric  CoHJuclitily  of  SeUinuin. — Van  Auuki.— A  nuu-  pre- 
seiUed  to* the  I'rrnch  .Academy  of  Sciences,  on  the  electric  comluci- 
ivity  of  selenium  m  llie  prc-encc  of  bodies  treated  with  ozone  The 
author  subjected  n  leaf  of  red  cnoulclioiic  to  the  intUience  of  a  cur- 
rent of  dry  o/onc  during  twelve  minutes.  Some  selenium,  the  re- 
sistance of  which  was  si»,ixx)  ohms,  was  allowed  to  be  acted  upon 
by  the  radiations  sent  forth  from  the  caoutchouc,  and  after  15 
minutes  the  resistance  of  the  selenium  fell  to  550,000  (jhms.  A  brass 
screen  was  then  iiUroduced  and  after  one  hour  the  resistance  had 
({one  up  again  to  5().5,(kk3  ohms.  The  next  morning  the  selenium 
had  arrived  at  its  former  conductivity.  Similar  results  were  obtained 
with  pieces  of  camphor. — Com{<l.  Rendus;  abstracted  in  L'Uclairage 
Elec,  June  13. 

Changes  in  Length  of  Ferromagnetic  Substances. — Honda  and 
Shimislt. — The  authors  carried  out  experiments  on  the  change  of 
length  of  ferromagnetic  substances  under  the  influence  of  magneti- 
zation at  high  and  low  icmpcraturc.  The  temperature  was  raised 
to  tooo"  C.  and  tests  were  also  made  in  liquid  air.  The  substances 
experimented  upon  were  nickel,  soft  iron,  tungsten  steel,  cast  cobalt 
and  annealed  cobalt.  Curves  are  plotted  for  each  of  these  materials. 
The  authors  come  to  the  following  conclusions:  In  comparing  the 
results  for  soft  iron,  tungsten  steel,  cast  and  annealed  cobalt,  the 
curious  fact  is  observed  that  the  changes  of  length  of  these  metals, 
which  are  so  difTerent  at  ordinary  temperature,  take  an  extraordi- 
narily simple  character  at  high  temperatures,  in  so  far  as  they  tend 
to  become  proportional  to  the  magnetic  force,  a  fact  which  has  with- 
out doubt  an  important  bearing  on  the  theory  of  molecular  mag- 
netism.— Pliys.  Zeit.,  June. 

REFERENCE. 

Notes  on  X-Liglit. — Rollins. — The  continuation  of  notes  on  this 
subject,  dealing  mainly  with  small  versus  large  induction  coils  for 
exciting  X-light  tubes. — Elec.  Rev.,  June  27. 

ELECTRO-CHEMISTRY   AND    BATTERIES. 

Manufacture  of  Sodium  by  Electricity. — Becker. — A  description 
of  the  processes  of  Becker  and  of  A.  H.  Cowles.  The  Becker  process 
depends  on  the  decomposition  of  sodium  chromate,  tungstate,  etc., 
and  carbon  in  an  electric  distillation  furnace,  the  sodium  being  dis- 
tilled off  and  being  condensed  afterwards,  while  metallic  chromium 
remains.  By  treating  mixtures  of  difTerent  salts  and  oxides,  it  is 
possible  to  produce  alloys.  The  Cowles  process  depends  on  the  re- 
duction of  sodium  aluminate  with  the  production  of  aluminum  car- 
bide and  metallic  sodium,  which  distills  off  and  is  condensed  as 
above.  If  iron  or  copper  is  added  to  the  sodium  aluminate.  ferro- 
aluminum  or  cupro-aluminum  is  obtained  instead  of  aluminum  car- 
bide.— L'Industric  Electrochimique,  June. 

Production  of  Metallic  Calcium  by  Electrolysis.— A  description  of 
the  process  of  the  Electrochemische  Werke.  The  calcium  is  obtained 
by  electrolysis  of  fused  calcium  chloride,  in  a  furnace  with  carbon 
walls  as  anode  and  a  small  rod  of  iron  inserted  through  an  insulated 
bottom,  as  cathode.  The  main  point  in  the  process  is  that  the  elec- 
trolysis is  conducted  at  a  temperature  below-  the  fusing  point  of  the 
calcium.  The  latter,  therefore,  separates  on  the  anode  in  a  spongy 
mass,  containing  about  50  per  cent,  of  metallic  calcium.  This  spongj- 
inass  is  compressed,  while  still  in  the  electrolyte,  with  tongs  or  in 
any  other  suitable  manner,  and  removed  from  the  electrolyte.  It 
presents  a  metallic  fracture  and  contains  nearly  90  per  cent,  of 
metallic  calcium. — L'Industrie  Electrochimique,  May. 

The  Thallium  Accumulator. — Jonas. — An  article  in  which  the 
author  investigates  the  reactions  taking  place  in  a  thallium  cell,  as 
they  are  of  considerable  theoretical  interest,  in  so  far  as  the  battery 
is  only  composed  essentially  of  a  metal  and  water.  One  electrode  is 
metallic  thallium  and  the  other  consists  of  oxide  of  thallium,  while 
a  solution  of  thallium  hydroxide  serves  as  electrolyte.  The  author 
first  investigates  the  deposit  obtained  upon  the  anode  by  the  elec- 
trolysis of  thallium  hydroxide,  and  finds  that  it  is  not  a  hydrate," 
but  after  drying  at  200°  corresponds  approximately  to  thallic  oxide. 
Reactions  are  calculated  according  to  which  the  discharge  of  a 
storage  battery  consisting  of  thallium,  thallium  peroxide  and  dilute 
thallium  hydrate  solution,  takes  place,  and  the  theoretical  value  of 
the  capacity  of  such  an  element  is  determined  as  235.2  amp.-hours 
per  kgm  of  thallic  oxide,  and  131. 4  amp.-hours  per  kgm  of  metallic 
tliallium,  differing  from  former  values  given  by  Marsh  as  117  amp.- 
hours  per  kgm  of  the  oxide.     The  author  also  gives  measurements 


iif  the  poientiaU  with  a  number  of  different  solutions. — /ffi/.  /.  J.ltc- 
trochem.,  June  25. 

Electromotive  behaviour  of  the  Oxides  of  Cerium. — Bauu  an» 
(iLAKSSNKH. — A  tlicorctical  investigation  with  measurements  of  tln- 
oxidalion  and  reduction  potetUials  of  various  ccrous  and  eerie  salt 
siilutiotis  .'igainst  a  normal  electrode;  such  cells  ajipcarcd  to  offer  a 
means  for  obtaining  energy  from  the  cold  combustion  of  organic 
materials.  The  work  was  undertaken,  as  Aucr  von  Wclsbach  is  said 
lo  have  patented  an  accumulator  consisting  of  a  cerous  and  a  eerie 
electrode.  The  authors  also  investigated  cells  made  of  eerie  and 
ccrous  salt  solutions,  with  different  depolarizers  ni  the  cathode  and 
.'inode  compartment.  They  conclude  that  the  probability  appears 
small ;  that  with  the  employment  of  watery  solutions,  elements  of 
such  type  with  a  practical  efficiency  could  be  produced. — Zeit.  f. 
Jilectrochem.,  June  25. 

Sulfihides  of  the  Alkaline  Earths.— IWwiiv.r  and  Ranson. — An 
article  dealing  with  the  electrolysis  of  barium  sulphide,  in  order  to 
find  what  reactions  arc  taking  place.  The  authors  found  that  the 
electrolysis  takes  place  substantially  in  the  same  manner  as  that  of 
the  alkali  sulphides,  particularly  sodium  sulphide.  In  a  dilute  solu- 
tion sulphur,  sulphite,  hyposulphite  and  sulphate  arc  formed,  which 
being  mostly  insoluble  separate  at  the  anode.  In  concentrated  solu- 
tions, sulphur,  barium  hydrate  and  hydrogen  are  obtained.  Elec- 
trolysis had  to  be  performed  at  an  elevated  temperature,  because  the 
sulphide,  and  especially  the  hydrate  of  barium,  are  very  difficultly 
soluble  in  the  cold. — Comptes  Rendus.,  Vol.  CXXXVI,  p.  1195. 

references. 

Electrochemical  Reduction  of  Aromatic  Nitro  Bodies. — Elbs  and 
Stohr. — The  authors  discuss  the  increase  of  resistance,  which  gives 
rise  to  disturbances  when  their  method  of  reducing  aromatic  nitro 
bodies  with  the  production  of  azo  and  hydrazo-bodies  and  benzidines, 
is  carried  out.  They  give  directions  for  overcoming  this  disturb- 
ance.— Zeitsch.  f.  Electrochem.,  June  25. 

Utilization  of  Nitrogen  of  the  Air. — Frank. — A  description  of  the 
authors'  experiments  for  the  absorption  of  nitrogen  of  the  air  by 
calcium  carbide  and  barium  carbide. — Zeitsch.  f.  Carbidfabrikation, 
June  12. 

Electric  Smelting  Furnace. — .\n  illustrated  description  of  a  recent 
construction  by  Harmet. — L'Industric  Electrochimique,  June. 

Units,  Measurements  and  Instruments, 
references. 

Potentiometer  for  Thermocouple  Measurements. — Lehfeldt. — A 
description  of  an  instrument  which  the  author  has  constructed  for 
the  above  purpose  with  a  view  of  not  introducing  a  high  resistance 
into  the  circuit  of  the  couple  and  galvanometer  and  also  avoiding 
accidental  thermoelectric  forces.  The  only  metals  used  in  the  meas- 
uring circuit  are  copper  and  manganon. — Phil.  Mag.,  June. 

Packing  of  Electrical  Instruments  for  Export  to  India. — Bruehl. — 
An  abstract  of  a  paper  read  before  the  Calcutta  Local  Section  of  the 
English  Institution  of  Electrical  Engineers.  The  author  recounts 
his  experiences  with  the  deplorable  state  of  scientific  instruments 
upon  their  arrival  in  India.  The  suggestions  contained  in  the  article 
should  prove  interesting  reading  to  manufacturers  of  electric  instru- 
ments and  machinery,  exporting  to  the  tropics. — Lond.  Elec,  June  26. 

Telegraphy,  Telephony  and  Signals. 

Electric  Signal  for  Railroad  Crossings.^A  note  containing  a  de- 
scription of  a  new  signal  installed  at  the  crossing  of  a  German  elec- 
tric road  with  a  steam  road.  The  apparatus  consists  of  an  electric 
motor  driven  from  a  power  circuit ;  it  actuates  a  bell,  and  at  the 
same  time  furnishes  current  for  4  incandescent  lamps.  Three  con- 
tacts are  arranged,  two  of  which  are  500  meters  in  front  and  back 
of  the  crossing  respectively  and  one  at  the  crossing.  The  train, 
when  it  strikes  the  first  contact,  starts  the  motor  which  in  turn 
actuates  the  bell  and  lights  three  of  the  incandescent  lamps,  which 
are  set  in  a  lantern,  bearing  the  inscription,  "Train  comes."  When 
the  train  strikes  the  contact  at  the  crossing,  the  bell  and  glow  lamp 
circuit  is  disconnected  again.  The  fourth  lamp  is  a  control  lamp  at 
the  railroad  station,  which  is  disconnected,  when  the  train  strikes  the 
third  contact.  This  simple  device  is  stated  to  work  very  well.— 
Dinglers  Polyf.  Jour..  June  27. 

Telephone  Exchange. — An  illustrated  description  of  the  equipment 
of  the  Geneva  Telephone  Company,  at  Geneva,  N.  Y. — Elec.  Rev., 
July  4. 
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New  Books. 


Dies:  Their  Construction  and  Use  for  the  Modern  Working  of 
Sheet  Metals.  By  Joseph  V.  Woodworth.  New  York:  Norman 
W.  Henley  &  Co.    384  pages,  505  illustrations.    Price,  $3. 

This  is  a  very  practical  and  useful  manual  devoted  to  the  subject 
of  working  in  sheet  metal  for  the  production  of  the  stamped  articles 
that  have  now  become  so  familiar  and  useful  an  appliance.  Mr.  Joseph 
V.  Wocdworth,  the  author,  is  said  to  be  a  skillful  and  experienced 
workman  in  this  department,  and  these  pages  give  every  indication 
of  his  thorough  familiarity  with  the  design,  construction  and  use  of 
the  necessary  tools  and  appliances,  as  well  as  with  the  handling  of 
the  raw  material  in  such  manner  as  to  secure  the  largest  amount 
of  output  with  a  minimum  of  cost  and  waste. 

There  are  a  dozen  chapters  in  the  book  devoted  to  the  various 
kinds  of  dies  for  bending,  forming,  perforating,  etc.;  to  coining  proc- 
esses, drawing,  annealing  steel  tools,  etc. 


Hardening,  Tempering,  Annealing  and  Forging  of  Steel.  By 
Joseph  V.  Woodworth.  New  York :  Norman  W.  Henley  &  Co. 
280  pages,  200  illustrations.     Price,  $2.50. 

The  author  of  this  book  is  also  the  author  of  the  kindred  work 
itself,  both  of  them  covering  to  some  extent  the  same  ground.  The 
present  work  is  one  which  should  prove  of  great  usefulness  to  all 
who  desire  to  become  thoroughly  acquainted  with  the  modern  proc- 
esses of  heating,  annealing,  forging,  welding,  hardening  and  tem- 
pering steel,  and  there  is  no  doubt  that  workers  in  this  field  will 
also  derive  considerable  benefit  from  its  practical  directions  and 
suggestions  as  to  the  manner  in  which  work  can  best  be  done.  A 
number  of  simple  and  successful  processes  are  described,  and  the 
twelve  chapters  of  the  book  deal  in  succession  with  the  steel  itself, 
with  its  treatment  in  the  form  of  sheet,  tools,  dies,  etc. 

Chapter  H  is  devoted  to  miscellaneous  kinks,  and  throughout  the 
book  abounds  in  data  of  extremely  practical  character. 


The  Story  of  a  Grain  of  Wheat.  By  W.  C.  Edgar.  New  York : 
D.  Appleton  &  Co.    40  illustrations. 

This  is  a  very  interesting  book  on  a  most  important  subject, 
written  by  a  man  thoroughly  competent  to  deal  with  his  subject. 
A  vast  amount  of  information  is  brought  together,  within  these 
pages,  Mr.  Edgar,  as  editor  of  the  Northwestern  Miller,  being  able 
to  supplement  purely  historical  data  with  the  observations  and  con- 
clusions of  a  trained  observer  dealing  with  current  facts  every  day, 
and  aiming  to  understand  the  tendencies  of  the  industry  with  which 
he  is  so  closely  associated. 

In  one  respect,  perhaps,  and  that  by  no  means  of  minor  consid- 
eration, Mr.  Edgar  is  more  optimistic  than  some  people  we  could 
quote.  The  very  day  before  writing  this  review  of  his  book,  we 
noted  in  one  of  the  serious  newspapers  a  statement  to  the  effect  that 
wheat  stores  arc  now  about  as  low  as  they  ever  were,  and  that  the 
farmers  might  count  confidently  on  steadily  better  prices  for  their 
product  because  of  growing  demand  and  a  supply  that  does  not 
keep  pace  with  it.  But  Mr.  Edgar  remarks  :  "In  wheat  production 
nature  keeps  ahead  of  man's  requirements."  There  is  certainly  a 
clash  of  authority  on  that  point.  So  far  as  general  discussion  of 
the  subject  goes,  we  need  only  refer  the  reader  to  Sir  William 
Crookes'  discussion  of  the  problem,  and  his  insistence  on  the  point 
that  in  order  to  secure  the  wheat  supplies  needed  in  the  near  future, 
nature's  exhausting  reserves  of  fixed  nitrogen  must  be  supplemented 
by  those  of  the  atmosphere.  Such  work  as  this,  it  is  well  known,  Mr. 
C.  S.  Bradley  has  been  doing  successfully  at  Niagara  with  the  aid 
of  electricity,  and  it  seems  to  us  that  by  such  work  rather  than  by 
unaided  nature,  the  nations  are  likely  to  be  furnished  with  their  daily 
bread^ — but  they  may  have  to  pay  more  for  it,  as  they  are  already 
beginning  tn  do  for  tlioir  daily  fuel. 


Directory  of  Electrical  Societies,  Etc. 

American  Electrochemical  Society.  Secretary,  C.  J.   Reed,  929 
Chestnut  Street,  Philadelphia,  Pa. 

American  Okdkr  of  Steam  Engineers.     Secretary.  Frank  C.  Rose. 
10  Federal  Street.  Pittsburg,   Pa, 

American  Institute  of  Electrical  Engineers.     Secretary.  Raliili 
W.  Pope,  95  Liberty  Street,  New  York. 


American  Street  Railway  Association.  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Edison  Illuminati.vg  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secre- 
tary, P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis. 
Next  meeting,  Indianapolis,  Ind.,  third  Wednesday  in  June,   1904. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Next  meeting,  Hamilton,  Ont.,  1904. 

Engine  Builders'  Association.  Secretary,  F.  P.  Ida,  Springfield, 
111. 

Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

International  Association  of  Municipal  Electricians.  Sec- 
retary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic 
City,  N.  J.,  September  2,  3  and  4,  1903. 

National  Electrical  Contractors'  Association  of  the  United 
States.    Secretary,  W.  H.  Morton,  Utica,  N.  Y. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  104  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association.  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association.  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.    Board  of  Directors  meets  second  Friday  of  each  month. 

The  Central  Union  Telephone  Company  in  Indiana. 


The  Central  Union  Telephone  Company  is  moving  its  headquarters 
from  Chicago  to  Indianapolis  and  in  a  few  days  will  have  its  large 
office  force  in  good  working  order.  In  view  of  the  fact  that  it  is 
generally  believed  that  the  Central  Union  is  losing  ground  in  Indiana, 
a  synopsis  of  its  annual  report  just  filed  with  the  State  Tax  Board 
may  prove  of  interest.  The  report  shows  that  the  company  had  in 
use  in  the  State  on  the  first  day  of  April  40,224  business  telephones 
and  74,773  residence  telephones,  at  an  average  rate  charge  of  $2.10 
per  month  for  business,  and  $1.23  for  residence,  against  46,336  busi- 
ness telephones  and  61,422  residence  instruments  at  an  average  charge 
of  $2.05  and  $1.19  respectively  during  the  previous  year.  The  gross 
earnings  for  the  year  were  $3,004,103.03  and  the  net  earnings  $173,- 
706,63,  while  for  the  year  previous  they  were  $2,584,789.42  gross  and 
$224,526  net  respectively. 

The  company  has  4,I59J^  miles  of  poles  in  Indiana  and  55,808^ 
miles  of  wire,  an  increase  during  the  year  of  117  miles  of  poles  and 
i2,6giyi  miles  of  wire.  The  original  cost  per  mile  of  the  line  is 
given  at  $160.  Iron,  steel  and  copper  wire  is  in  use  and  there  is  an 
average  of  four  wires  to  each  line  of  poles.  The  average  height  of 
the  poles  is  30  ft,  and  25  poles  are  set  to  the  mile.  The  cost  per  100 
of  these  poles  is  given  at  $100.  The  company  owns  real  estate  in 
Indianapolis  assessed  at  $52,000.  The  capital  stock  is  given  at  $3,- 
587,100  and  the  number  of  shares  35,871  of  a  par  value  of  $100,  and 
market  value  of  $30.  The  bonded  indebtedness  is  given  as  $6,000,000. 
For  officers'  salaries  $303,159.32  were  paid  out  and  $446,566  for  labor. 
The  expense  of  offices  and  stations  amounted  to  $835,309,  and  $587,- 
499.89  was  expended  for  materials,  etc. ;  for  royalties  and  interest, 
$611,895.49,  and  for  taxes,  messengers  and  miscellaneous,  $219,672. 


Dry  Battery, 


The  Electric  Contract  Company,  202  Centre  Street,  New  York,  is 
making  a  dry  cell  that  is  particularly  recommended  for  automobile 
and  gas  engine  ignition  work.  In  designing  this  cell  the  object 
sought  was  a  high  discharge  rate  compatible  with  long  life,  and 
this  desidcratiiin,  it  is  claimed  by  the  manufacturer,  has  been  notably 
realized. 

Each  cell  is  tested  before  being  sent  out,  and  if  it  is  not  up  to 
the  standard  it  is  not  shipped.  This  care  bestowed  upon  the  goods 
enables  the  company  to  guarantee  a  high  efficiency  for  the  cell. 

These  cells  are  made  in  four  sizes  of  the  following  dimension*: 
5  in.  x  2  in. :  6  in.  x  2''i  in. :  7  in.  x  3  in.,  and  8  in.  x  314  in. 
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Dciroij  Convention  of  the  National  lilectrical  Con- 
tractors' Association. 

The  third  annual  i-oiivrnlion  ol  the  Natinnaj  lUcctrical  Con 
tractors'  Association  look  place  at  Uilroit,  Mich.,  July  14,  15,  lO  and 
17.  The  enthusiasm  shown  and  the  large  attendance  were  a  reve- 
lation even  to  those  who  have  watched  the  progress  made  hy  this 
important  body  in  its  existence  of  only  thiee  years.  It  was  an  in- 
dication of  the  proniiinent  position  occupied  in  the  electrical  industry 
by  the  electrical  contractor  to-day,  and  while  the  meetings  arc  not 
yet  taken  up  with  the  discussion  of  papers  on  technical  subjects, 
practical  affairs  arc  talked  over  and  the  general  interests  of  the 
contractors  are  safeguarded  thereby.  They  arc  brought  together, 
and  the  result  is  beneficial  to  the  contractor,  his  employee  and  the 
public. 

Dn  the  opening  day  the  arrival  of  the  Eastern  delegation  in  the 
early  morning  was  attended  by  some  amusing  exercises  and  a  mock 
parade.  An  e.xecutive  session  of  the  directors  was  held  at  10  o'clock, 
at  which  a  nominating  committee  was  selected.  At  2  o'clock  the 
convention  went  into  open  session  and  the  delegates  were  formally 
welcomed  to  the  city  by  Mayor  Maybury.  The  mayor,  in  his  cus- 
tomary happy  manner,  extended  the  freedom  of  tiic  city  to  the  dele- 
gates, and  called  attention  to  the  fact  that  the  greatest  electrician 
01  the  age — Thomas  A.  Edison — was  once  a  Michigan  lad,  who 
took  his  first  lesson  in  the  craft  as  a  messenger  boy  between  his 
home,  Port  Huron,  and  Detroit. 

President  Charles  L.  Eidlitz  responded,  declaring  that  the  wel- 
come given  to  the  members  of  the  association,  and  the  treatment  ac- 
corded them  by  the  citizens  of  Detroit,  w'ill  always  live  in  their 
memory. 

Immediately  following  the  speeches,  the  convention  again  w-eni 
into  executive  session  and  all  the  proceedings  were  conducted  in 
executive  session,  so  that  no  report  can  be  given  of  the  transactions. 

The  officers  elected  were  Earnest  McCleary,  Detroit,  president : 
tirst  vice-president,  W.  I.  Gray,  Minneapolis,  Minn. ;  second  vice- 
president,  \V.  C.  Mclntyre,  Philadelphia,  Pa.;  treasurer,  J.  R.  Gallo- 
way, Washington,  D.  C. ;  secretary,  W.  M.  Morton,  Utica,  N.  Y. ; 
sergeant-at-arms,  J.  C.  Steams,  Buffalo,  N.  Y. 

The  Detroit  Light  Guard  Armory,  large  and  commodious  as  it  is. 
was  none  too  large  for  the  exhibit  of  electrical  apparatus  put  in 
use  by  the  electrical  contractor,  and  over  fifty  manufacturers  took 
advantage  of  the  opportunity  to  display  their  various  lines.  The 
exterior  of  the  building  was  handsomely  decorated  with  electric 
signs  and  flags  put  up  by  the  Elblight  Company,  of  New  York, 
which  also  did  all  of  the  interior  decoration  in  illuminating  effects 
with  great  skill  and  success. 

EXHIBITS. 

Marshai.l-Sanders  Company,  Boston,  had  a  very  interesting 
exhibit  of  its  specialties,  and  Mr.  L.  W.  Kittman  was  most  affable 
and  painstaking  in  showing  the  line. 

"HvLo"  Lamps  will  be  long  remembered  through  the  efforts  of 
W.  J.  Phelps.  W.  E.  Phelps  and  J.  Wiley  Phelps. 

The  old  house  of  Partrick,  Carter  &  Wilkins,  Philadelphia,  sent 
along  W.  W.  Winship  to  display  their  annunciators  and  some  of 
their  house  goods  specialties. 

The  Nungesser  Electric  Battery  Company,  Cleveland,  Ohio, 
was  represented  by  H,  G.  Robbins,  who  gave  out  a  handsome  little 
button  as  a  souvenir. 

Western  Electric  Comp.vny  had  adequate  representation  in  Major 
R.  Edwards,  Jr.,  C.  W.  Cobb.  E.  R.  Field  and  L.  J.  Baldwin. 

Manhattan  Electrical  Supply  Company,  in  its  exhibit  showed 
only  a  few  of  its  products,  the  Mesco  batteries,  a  line  of  sockets, 
receptacles  and  other  specialties  for  contractors.  Mr.  J.  W.  Mc- 
Dowell, of  New  York,  attended  to  all  visitors  and  inquirers  and 
gave  away  the  most  valuable  souvenir  at  the  convention. 

John  A.  Roeblinc  Sons  Company. — Visitors  to  the  booth  of 
John  A.  Roebling  Sons  Company  were  cordially  greeted  by  Frank 
W.  Harrington,  W.  F.  Richardson.  W.  P.  Bowman,  W.  W.  Affleck, 
G.  W.  Swan.  C.  B.  Gushing  and  J.  W.  Brooks. 

The  National  X-Rav  Reflector  Company  exhibited  a  line  of 
its  silver-plated  glass  reflectors.  Mr.  E.  L.  Haines,  general  man- 
ager, of  Chicago,  representing  it. 

Valentine  Clark  Company,  Chicago,  sent  Mr.  Ernest  E.  Clark 
to  talk  about  its  poles,  ties,  cross  arms,  etc. 

The  Peru  Electric  Manufacturing  Company  was  somewhat 
delayed  in  getting  its  exhibit  in  shape,  but  it  was  pushed  through. 
It  was  represented  by  R.  H.  Bouslog  and  George  S.  Searing. 

George   F.    Porter,   ex-secretary   of   the   National    Electric   Light 


Association,  was  in  active  attendance  in  the  interest*  of  the  Atlantic 
Insulated  Wire  &  Cable  Company.  Even  this  veteran  of  conven- 
tion.s  opened  hiit  eyes  at  the  attendance  and  display. 

Mi(iiii..\.N  Molt  &  Nut  Wukks  booth  was  m  charge  of  Mi  II 
MacLean  and  Irank  S.  liiKlvr. 

Pass  &  Skvmuur,  Solvay,  N.  V.,  made  a  splendid  exhibit  of  their 
wellkiiown  specialties,  and  through  the  tmtiring  efforts  of  Mr.  W. 
Brewster  JIall,  of  New  ^'ork,  aii<l  J.  W.  Brooks,  Chicago,  it  was 
made  most  interesting.     Souvenirs  were  given  away. 

Croc  KKK  Whkei.kk  Company,  .Ampere,  N.  J.,  was  represented  by 
Mr.  !•■.  S.  Blackall,  of  New  York. 

Mr.  M.  B.  Austin  was  there  in  person  for  the  M.  B.  Austin  Com- 
pany, Chicago. 

Amkrican  Electrical  Heater  Company  was  out  in  force,  B.  H. 
Scraiiton,  president ;  John  Scudder,  secretary-treasurer,  and  George 
J.  Schneider,  superintendent,  being  very  much  in  evidence. 

Alpiiaduct  Manufacturing  Company  had  an  interesting  exhibit 
of  its  flexible  conduit,  Mr.  W.  M.  Porter,  Western  manager,  meet- 
ing all  his  friends  and  incidentally  distributing  a  smoking  pipe 
made  of  the  conduit. 

Ckouse-Hinus  Electric  Company. — A  most  elaborate  exhibit 
was  made  by  the  Crouse-Hinds  Electric  Company,  of  Syracuse, 
N.  Y..  As  one  c.imc  down  the  main  isle  the  first  thing  that  greeted 
the  vision  were  lightning  flashes  radiating  from  a  blaze  of  light  in 
the  booth,  the  center  having  a  wreath  which  formed  the  trade  mark 
of  the  company.  The  center  of  the  trade  mark  contained  a  Syracuse 
changeable  electric  head  light,  one  of  the  company's  many  products. 
Directly  above  this  wreath  was  the  sign  ".N'orhill"  made  of  change- 
able monograms.  The  booth  was  surrounded  by  railing  made  of 
heavy  c|iiartered  oak  and   supported  on  ornamental  brass  pedestals, 


KXHIIilT   OF    CKOUSE-HINDS    ELFXTRIC    COMPANY. 

the  top  of  the  railing  being  utilized  for  exhibiting  the  Norbitt  mould- 
ing and  conduit  receptacle  all  electrically  connected.  At  the  en- 
trances to  the  booth,  of  which  there  were  two,  w-ere  four  cut  glass 
aquariums  supported  on  pedestals,  similar  to  the  railing.  In  the 
interior  of  each  aquarium  was  placed  a  Norbitt  temporary  dec- 
orative socket  with  a  i6-cp  lamp.  Two  of  the  aquariums  contained 
battery  fluid  and  two  water  with  gold  fish,  showing  the  waterproof 
qualities  of  the  appliances.  To  the  left  of  the  entrance  of  the  booth 
was  the  red  room,  devoted  to  the  display  of  switchboard  and  panel 
boards.  The  decoration  consisted  of  over  400-cp  ruby  lamps,  each 
embedded  in  a  flower-shaped  shade,  festooned  about  the  walls  and 
ceilings  in  good  taste.  Extending  the  entire  length  of  the  exhibit 
was  an  enormous  electric  sign,  reading  "Crouse-Hinds."  The  entire 
equipment  consisted  of  over  1,100  8-cp  lamps.  The  various  circuits 
feeding  these  lamps  were  controlled  from  a  marble  panel  enclosed 
in  an  oxidized  copper-trimmed  metal  cabinet.  Around  the  walls  of 
the  booth  were  many  different  designs  of  panels  enclosed  in  cabinets 
of  oak,  maple,  mahogany  and  cherry.  The  "Quick  Put  Up"  Norbitt 
appliances  were  in  great  demand  by  exhibi-tors  for  decorating  their 
booths.  Mr.  Hawkins,  Mr.  Norden,  Mr.  Hills  and  Mr.  Crofoot  cer- 
tainly deserve  credit  and  are  to  be  congratulated  for  the  fine  display 
they  made  of  their  company's  product.  In  keeping  with  their  custom 
in  the  past,  they  distributed  a  souvenir  in  the  shape  of  a  very  hand- 
some leather  bill  folder  for  pocket  use. 


July  25,  1903. 
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The  Michigan  Electric  Company  was  represented  by  Mr.  Henry 
F.  de  B.  Cameron,  R.  J.  Thorne,  E.  Bullock  and  Joseph  E.  Lockwood. 

KuHLMAN  Electric  Comi'any,  of  Elkhart,  Ind.,  had  its  trans- 
formers talked  about  by  Mr.  K.  Kuhlman. 

McBride  Manufacturing  Company  "Arkless"  fuses  were  spoken 
for  by  Mr.  B.  D.  Horton. 

The  Gould  Storage  Battery  Company  had  Mr.  E.  L.  Draffen,  of 
the  Chicago  office,  in  attendance. 

The  Jewell  Electrical  Instrument  Company,  Chicago,  had 
Manager  Edward  M.  Jewell  on  the  scene. 

The  Anderson  Porcelain  Company,  East  Liverpool,  Ohio,  sent 
Mr.  Howard  H.  Balliett. 

J.  H.  McGiLL,  sercetary  and  manager  of  the  Crescent  Company, 
Chicago,  distributed  neat  little  souvenirs  advertising  its  soldering 
sticks. 

The  Adams-Bagnall  Company  had  Mr.  J.  G.  Pomeroy  in  at- 
tendance talking  the  merits  of  A.  B.  arc  lamps  better  than  ever. 

FosTORiA  Incandescent  Lamp  Company  was  represented  by  Chas. 
J.  Wells  from  the  home  office. 

Transportation. — Mention  should  be  made  of  the  great  comfort 
secured  to  the  Eastern  delegation  and  inconvenience  avoided, 
through  the  efforts  of  Alex.  Henderson,  master  of  transportation 
of  the  Association.  The  trip  was  made  most  pleasant  and  excellent 
accommodations  were  provided  for  all  at  Detroit  by  Mr.  Henderson. 
Such  service  went  far  to  make  the  convention  a  success,  and  means 
hard  work  for  the  man  thus  aiding  his  fellows. 

M.  B.  Wheeler  Electric  Company,  Grand  Rapids,  Mich.,  was 
represented  by  Mr.  M.  B.  Wheeler,  who  added  greatly  to  the  con- 
venience of  all  those  attending  the  convention  by  having  a  printed 
list  distributed  of  those  attending  the  convention  under  three  classi- 
fications— members,  exhibitors  and  visitors.  This  enterprise  was 
much  appreciated,  and  Mr.  Wheeler  received  profuse  thanks  from 
delegates  and  exhibitors. 

The  Thos.  E.  Clark  Wireless  Telegraph-Telephone  Company 
made  a  striking  display  of  its  latest  designs  in  wireless  instruments. 
The  company  was  ably  represented  by  the  inventor  of  the  apparatus, 
T.  E.  Clark,  assisted  by  Ackland  Stilling  and  Gustave  I.  Riefstahl. 

The  De  Ve.\u  Telephone  Manufacturing  Company  showed  a 
line  of  telephones.  Its  switchless  telephone  and  the  new  push  button 
telephone  attracted  considerable  attention.  Mr.  A.  S.  De  Veau  and 
V.  C.  Gilpin,  sales  manager,  looked  after  the  interests  of  the  com- 
pany most  pleasantly. 

The  D.ale  Company  exhibit  of  electric  lighting  specialties  was  a 
most  attractive  one,  so  much  so  that  the  entire  exhibit  was  sold  and 
removed  by  the  purchaser  at  the  close  of  the  convention.  Many 
orders  were  booked  for  portables  and  half-shade  reflectors,  and 
through  the  efforts  of  J.  H.  Dale  and  O.  J.  Bryan,  who  represented 
the  company,  many  new  customers  were  won.  Handsome  souvenirs 
were  distributed  by  the  Dale  Company. 

Holtzer-Cabot  Company,  Boston,  had  a  very  interesting  exhibit 
in  charge  of  E.  R.  Harding,  Chicago,  whose  acquaintance  amongst 
the  delegates  and  visitors  kept  him  busy. 

Flexduct. — A  very  handsome  exhibit  was  that  of  "Flexduct,"  the 
product  of  the  Osburn  Flexible  Conduit  Company,  New  York.  The 
success  of  the  display  was  enhanced  by  the  presence  of  C.  E.  Corri- 
gan,  who  greeted  warmly  all  his  old  friends  and  all  visitors.  He  was 
ably  assisted  by  C.  B.  Roulet. 

Hart  Manufacturing  Company,  Hartford,  Conn.,  showed  a  full 
line  of  "Diamond  H"  switches.  Two  well-known  representatives — 
Wm.  Taylor,  New  York,  and  W.  P.  Crockett,  Chicago — greeted  a 
host  of  friends. 

The  Johnson  &  Morton  Exhibit  was  one  of  the  centers  of  at- 
traction. It  was  in  charge  of  W.  H.  Morton,  the  popular  secretary 
of  the  National  Electrical  Contractors'  Association,  whose  untiring 
efforts  have  gone  so  far  to  make  the  association  the  success  it  is. 

National  Carbon  Company  had  on  display  its  dry  batteries, 
iMushes,  etc.  It  was  represented  by  Edmund  J.  Climo  and  F.  J. 
Kysela,  Cleveland. 

BissELL. — The  interests  of  the  F.  Bissell  Company,  Toledo,  Ohio, 
were  looked  after  by  Fred  Bissell  and  M.  S.  Walker. 

Frink  Reflectors  were  not  forgotten,  through  the  presence  of 
Mr.  Frank  Stout. 

Carleton-Chase  Electric  Company,  New  York,  made  a  most 
unique  and  novel  exhibit  in  the  form  of  a  miniature  reproduction 
of  its  entire  building  in  New  York.  The  model,  about  6  ft.  high, 
23^  ft.  X  5  ft.,  was  illuminated,  and  made  a  very  pretty  effect.    J.  A. 


Vaughan  and  Percy  R.  Frost  looked  after  the  interests  of  the  Com- 
pany in  a  most  painstaking  way  and  handed  around  a  very  pretty 
souvenir. 

National  India  Rubber  Company,  Bristol,  R.  I.,  showed  samples 
of  its  goods  from  raw  rubber  to  the  finished  product.  P.  F.  Lyons 
was  in  charge  of  the  Sisplay.    Orla  White  was  also  in  attendance. 

A.  R.  HussEY  showed  a  line  of  telephones,  the  product  of  the 
Allen-Hussey  Company,   Chicago. 

The  Norden-Bittner  Electric  Company,  of  1402  Broadway,  New 
York,  was  represented  by  Mortimer  Norden,  who  explained  the 
company's  changeable  electric  signs  to  the  various  contractors,  a 
number  of  whom  desired  to  handle  it  in  their  cities. 

J.  A.  AIaltby  came  on  from  Bay  City  to  take  charge  of  the  exhibit 
of  the  Maltby  Lumber  Company  and  greet  his  many  friends. 

The  Seidler-Miner  Company  had  a  worthy  exhibit,  and  were 
represented  by  B.  F.  Seidler  and  Frank  J.  Miner,  the  latter  gentle- 
man being  mostly  responsible  for  the  great  success  of  the  entire 
Armory  exhibition. 

The  Sprague  Electric  Company  exhibit  was  in  charge  of  Alex. 
Henderson,  New   York,  assisted  by  E.   B.  Kittle,   Chicago. 

Fort  Wayne  Electric  Works  showed  a  line  of  arc  lamps,  meters, 
etc.,  in  charge  of  H.  L.  Searles,  assisted  by  Frank  Ross. 

The  Elblight  Company's  exhibit,  as  at  all  conventions,  attracted 
great  attention.  Its  display  showed  many  new  features  and  designs, 
and  Russell  Spaulding  and  E.  H.  Abadie  were  assiduous  in  their 
attention  to  all  visitors.  Mention  should  be  made  of  their  super- 
intendent, J.  C.  Schaeffer,  who  was  in  attendance  and  looked  after 
the  fine  Elblight  decorations  throughout  the  building. 

R.  B.  Corey  talked  for  his  several  lines  made  by  Hart  &  Hege- 
man  Manufacturing  Company,  Bossert  Electric  Construction  Com- 
pany and  American   Circular  Loom  Company. 

United  Electric  Heating  Company,  Detroit,  made  a  splendid 
display  of  electric  heating  and  cooking  apparatus,  Mr.  Robert  Kuhn 
representing. 

Detroit  Signal  Company  exhibit  was  in  charge  of  Capt.  Holmes 
and  H.  Fessenden. 

The  Westinghouse  Electric  &  Manufacturing  Company  re- 
ceived visitors  in  a  handsomely  decorated  booth  through  Charles  F. 
Medbury,  W.  C.  Armstrong,  R.  L.  Rathbone  and  C.  S.  Jennings— 
the  latter  of  the  Sawyer-Man  forces  in  New  York. 

Nernst  Lamp  Company  had  on  hand  T.  H.  Bailey  Whipple, 
Pittsburg,  and  A.  E.  Fleming,  Chicago,  to  talk  the  merits  of  the 
lamp. 

Electric  Appliance  Company,  Chicago,  was  well  represented  by 
S.  A.  Rail  and  W.  P.  Upham.  Its  booth  was  tastefully  arranged 
with  a  large  line  of  its  supplies. 

Fuller  Electric  Company,— Among  the  interesting  things  was 
one  of  the  very  first  direct-connection  high-speed  dynamos  ever 
constructed  in  the  United  States.  It  was  built  in  1882  by  Rodolphus 
Fuller,  present  secretary  and  manager  of  the  Fuller  Electrical  Com- 
pany, of  Detroit,  and  was  installed  in  Chicago.  This  dynamo  was 
used  in  lighting  a  railroad  train  by  electricity  for  many  years  by 
the  Grand  Trunk,  between  Chicago  and  Port  Huron.  By  its  side 
on  the  platform  stood  a  machine  of  the  same  power  and  speed  built 
according  to  the  latest  plans.  Another  unique  exhibit  by  the  Fuller 
Company  was  a  ventilating  fan  si.x  feet  in  diameter,  said  to  be  the 
largest  fan  ever  built  with  a  direct-connected  motor,  and  capable 
of  handling  120,000  cubic  feet  of  air  a  minute.  This  company  also 
manufactures  all  sorts  of  marine  lighting  devices,  many  of  which 
were  exhibited  in  their  booth.  Mr,  R.  Fuller  and  F,  Vollmer  were 
in  charge. 

.American  Circular  Loom  had  a  handsome  exhibit  and  an  army 
of  handsome  representatives,  in  H.  B.  Kirkland,  Jas.  L.  Kirkland, 
R.  B.  Corey,  T.  H.  Bibber  and  T.  G.  Grier.  Circular  loom  was  well 
exploited.  Handsome  buttons  were  distributed,  as  well  as  Mr. 
Grier's  latest  literary  effort,  "Advice  to  young  men," 

American  Push  Button  Telephone  Company  displayed  its  new 
types  of  telephones  through  the  efforts  of  W.  F.  Van  Benthuysen 
and  W.  V.  Sweeten,  the  latter  having  just  returned  from  a  success- 
ful trip  to  the  Pacific  coast. 

Electric  Gas  Lighting  Company,  Boston,  had  a  large  display  of 
its  various  products  such  a^  bells,  annunciators,  etc.,  as  well  as  the 
long-established  Samson  batteries.  Great  pains  were  taken  by 
Chas.  E,  Lee  and  T.  H.  Sherman  to  explain  the  merits  of  the  goods. 

The  Bossert  Electric  Construction  Company,  of  Utica,  had 
a  considerable  display  in  charge  of  F.  T.  Foxenberger,  of  Utica. 
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CKASt'SiiAWMur  CuMi'AN't  liiiii  iiii  clalioralr  cxiiibit  uf  suine  of 
its  siicfiiillii-s  wliicli  allractrU  KTi*'  altciitum.  Mr.  Harry  l*.  Moore, 
of  the  Hostoii  ollicc,  \va>  kcpi  Imsy  dcsfribinn  iliiir  merits  and 
giving  away  a»  a  souvenir  a  cigar  cutter  niatl<-  m  tlic  exact  sliape, 
in  miniature,  of  tl)c  Sliavsnmt  (use. 

11.  1.  \\  Ai.KKK  Co-Mi-ANV,  Detroit,  sliowed  a  line  of  supplic*, 
H.  I..  Walker,  \V.  J    llartwig  and  J.  U.  McN'augliton  liciiiK  in  cliarne. 

Hrowninc  M.\Ni'KA»  Ti'HiNti  CoMi'ANV,  Milwaukee,  .showed  a  Ime 
of  dynamos  and  motor.s.  They  were  well  advocated  hy  S.  A.  Uean, 
of  the  head  ollicc,  and  H.  B.  W'ilkins. 

S.  U.  CoNUir,  Jk.,  &  Co.,  Hoston,  .sent  l-'red  VV.  Nason,  who  kept 
busy  talking  the  merits  of  Eldcn  circuit-breakers,  and  explaining  the 
good  points  oi  their  new  laminated  type,  which  is  fully  described 
in  their  July  bulletin  just  issued.  Only  the  most  important  business 
elsewhere  kept  Mr,  Condit  from  attending  the  convention. 

Electrical  VVokld  and  Knginhxr  was  represented  by  Messrs. 
J.  V.  S.  Church,  of  Chicago,  and  G.  W.  Elliott,  of  New  York.  It 
had  a  bootii  in  the  .\rmory  to  receive  callers  and  distribute  papers. 

Bknjamin  Ei.KCTRic  Man UKACTURiNG  CoMJ'ANY,  Chicago,  made 
an  exhibit  of  its  wireless  specialties,  which  elicited  favorable  com- 
ment.   Mr.  R.  B.  Benjamin,  manager  of  the  company,  was  in  charge. 

Ball  &  Wood  Enginl^  Comi'.\.nv  were  represented  by  Mr.  J.  H. 
Parshall,  of  Detroit. 

Among  Those  Present  were  C.  A.  Glack,  American  Conduit  Man 
ufacturing  Company;  W.  C.  Osborne  and  C.  D.  Goss,  Sterling  Elec- 
trical Manufacturing  Company:  D.  B.  Scarborough,  Vallee  Bros. 
Electric  Company;  H.  W.  Cook,  John  Toler  Sons  Company;  G.  L. 
Crosby,  The  Cutter  Company;  H.  E.  Wronk,  W.  R.  Ostrander 
Company;  G.  W.  Rodormer,  Chicago  American  Electric  Fuse  Com- 
pany; A.  S.  Hatch,  Municipal  Lighting  Commissioner,  Detroit; 
Prof.  W.  E.  Goldsborough,  St.  Louis  Exposition. 

attendance  at  the  convention. 

The  following  were  the  members  registered  in  attendance: 

Baltimore,  Md. — H.  K.  McCay,  F.  G.  Boyd,  John  K.  How. 

Boston,  Mass. — Seth  B.  Witherbee. 

Buffalo,  N.  Y.— F.  P.  Jones.  F.  H.  Williams,  W.  Allan  Gardner. 
J.  C.  Sterns,  E.  D.  McCarthy. 

Chicago,  III.— C.  R.  Krcider,  C  E.  Browne.  H.  H.  Deenis,  H.  T. 
Lounsbery,  Arthur  Frantzen. 

Cincinnati,  Ohio. — E.  M.  Lawton. 

Columbus,  Ohio. — J.  C.  McMaster,  John  Ryan,  Mark  Simonton. 

Davenport,  Iowa. — J.  N.  Butierworth. 

Dayton,  Ohio. — Charles  P.  Gutin. 

Des  Moines,  Iowa. — Edward  Kunkel. 

Detroit,  Mich. — E.  McClcary,  Jos.  E.  Lockwood,  H.  Colquitt, 
H.  Cameron,  Thos.  E.  Clark,  Wm.  H.  Sheldon,  Jr.,  B.  F.  Seidler, 
Hiram  Marks,  F.  C.  Teal,  Geo.  F.  Kearney,  A.  Miller,  F.  J.  Miner. 

E.  W.  Haines,  Chas.  A.  Schmidt,  D.  A.  Britten,  Dan.  L.  Shoebottom. 
D.  Donahue,  James  Rathbun,  Geo.  H.  Jacobs,  R.  J.  Thorne,  Edward 
Bullock,  J.  D.  Templeton. 

Duluth,  Minn. — Wm.  Burgess. 

Grand  Rapids,  Iowa. — M.  B.  Wheeler,  H.  A.  Roseberry. 

Hartford.  Conn. — Harvey  E.  Paige. 

Indianapolis,  Ind. — W.  A.  Royse,  F.  W.  Cheyne,  G.  M.  Sanborn. 

Jacksonville,  Fla. — A.  A.  Kind. 

Kalamazoo,  Mich. — Henry  M.  Desenberg. 

Minneapolis,  Minn. — G.  M.  Jones,  W.  I.  Gray,  W.  J.  Chapman. 
L.  L.  Saunders. 

New  York.— Charles  L.  Eidlitz,  F.  S.  Blackall,  P.  C.  Haviland. 
J.  S.  Hatzel,  E.  S.  Keefcr,  James  R.  Strong. 

Philadelphia,  Pa. — H.  A.  Loeb,  Frederick  W.  Meyers,  Gilbert 
P.  Smith,  Walter  C.  Mclntyre,  T.  Carpenter  Smith,  Edwin  R.  Keller. 

Pittsburg,  Pa.— Geo.  R.  Matliieu,  Robt.  A.  M.  Steel,  J.  M.  G. 
Pullman,  W.  I.  Patterson,  W.  J.  Snyder,  Jr. 

Port  Huron,  Mich. — D.  J.  Stevenson. 

Rochester,  N.  Y. — Rudolp  Schmidt,  T.  H.  Green. 

Schenectady,  N.  Y. — James  F.  Burns. 

St.  Louis,  Mo.. — Edw.  T.  Cooke,  F.  E.  Newberry,  Chas.  J.  Sutter. 

F.  B.  Adam,  Wm.  Hand,  Wm.  A.  Corrao. 
Syracuse,  N.  Y. — Jas.  Hilton. 

Toledo,  Ohio.— H.  W.  Christian,  Emjl  Grab,  F.  D.  McCall. 
Troy,  N.  Y. — Marshall  L.  Barnes. 
Utica,  N.  Y.— W.  H.  Morton. 
Washington.  D.  C. — E.  C.  Graham. 
Worcester,  Mass. — F.  P.  Coghlin. 


A  Larue  hlcctric  Locomotive. 

A  dispalcii  from  Schenectady  htalcs  that  the  (General  lUectric 
Company  has  completed  an  electric  locomotive  which  is  said  to  be 
the  largest  in  the  world.  It  was  built  for  the  Baltimore  &  Ohio 
Railroad  C'liipany  for  use  in  the  Baltimore  tunnel.  The  locomo- 
tive weighs  i8o  tons  and  is  designed  tcj  h.uil  freight  trains  weighing 
1,500  Ions  up  a  ij-^-per-ccnt.  grade.  Its  capacity  is  ,^,000  hp,  and  it 
is  fitted  with  the  multiple  unit  system  of  control,  there  being  a  con- 
troller at  each  end  of  the  cab.  The  locomotive  is  made  up  of  two 
units  each  weighing  80  tons,  ;ind  is  so  arranged  that  any  number  of 
units  may  be  coupled  together.  Each  unit  has  eight  42-in.  drive 
wheels,  making  16  wheels  in  ail. 


The  Miller  Incandescent  Lamp. 


The  accompanying  illustration  shows  an  incandescent  lamp  which 
is  being  placed  upon  the  market  by  the  Missouri  American  Electric 
Company,  St.  Louis,  Mo.,  one  of  the  features  of  which  is  a  detachable 
base.  The  base  consists  of  a  porcelain  insulating  button  and  a  cap 
or  sleeve  with  the  usual  socket  thread.     The  sleeve  has  three  ears, 


^ 


incandescent  lamp  with  detachable  base. 

and  a  wire  passing  around  these,  as  shown  in  the  illustration,  securely 
fastens  the  base  to  the  bulb.  By  this  means  the  base  is  held  against 
lateral  rotation,  and  against  longitudinal  withdrawal  by  the  wire 
strapping  the  lugs  below  a  moulded  shoulder  of  the  bulb.  When  the 
filament  is  burned  out,  the  neck  of  the  lamp  is  cut  below  the  sleeve, 
thereby  enabling  the  stem  which  carries  the  filament  to  be  pulled 
out.  A  new*  filament  may  then  be  mounted  and  the  neck  fused  to- 
gether at  the  pohit  of  cutting.  The  original  bulb  may  be  used  or  a 
new  bulb  fused  on,  as  desired. 

Among  the  advantages  of  this  base  is  that  the  removably  attached 
sleeve  does  away  with  the  use  of  cement  or  plaster  of  paris ;  and  not 


July 


1903, 


ELECTRICAL     WORLD     and     ENGINEER. 


155 


only  is  a  much  stronger  attachment  made  to  the  bulb,  but  there  is 
no  porous  material  present  to  gather  dirt  and  moisture. 

• 

New  Canal  for  Boston  Edison  Company. 


At  a  hearing  held  before  the  Massachusetts  Harbor  &  Land  Com- 
mission  on  July  15,  President  C.  L.  Edgar,  of  the  Edison  Electric 
Illuminating  Company,  of  Boston,  outlined  a  plan  for  taking  cold 
water  from  Boston  Harbor  by  the  construction  of  a  new  canal  10  ft. 
deep  and  about  500  ft.  long,  for  the  company's  new  South  Boston 
station.  The  new  plant  is  to  be  equipped  with  ten  or  twelve  large 
steam  turbines  at  the  outset  and  will  be  the  principal  central  station 
in  the  entire  Boston  district. 

Mr.  Edgar  stated  that  in  order  to  bring  in  this  water  cold  it  will 
have  to  be  taken  from  the  nearest  deep  channel,  which  is  that  re- 
served, ofif  the  company's  land  at  L  and  First  Streets,  South  Boston, 
rhe  canal  will  be  from  30  to  75  ft.  wide,  and  the  amount  of  dredging 
will  vary  from  6  to  10  ft.  The  company  plans  to  adopt  a  bulkhead 
line  for  its  whole  water  frontage  on  the  line  of  the  section  filled  in 
during  1902.  The  canal  will  extend  from  the  present  line  of  the 
reserved  channel  to  this  bulkhead  line,  and  from  there  three  tunnels, 
two  of  Syi  ft.  diameter  and  one  10  ft.  in  diameter,  will  extend  to  a 
point  beneath  the  station.  These  tunnels  will  be  set  in  concrete  and 
their  mouths  will  be  protected  from  floating  rubbish  by  coarse  racks 
of  wood.  There  will  be  two  openings  for  each  tunnel  in  the  pro- 
posed sea  wall.  Two  of  these  tunnels  will  be  for  the  intake  of 
cold  water,  the  duplication  being  intended  to  forestall  any  shut-down 
of  the  plant  for  repairs  or  cleaning;  and  the  third  will  be  for  the 
outlet  of  water  heated  by  condensation.  To  separate  the  outflowing 
water,  which  will  have  a  temperature  of  about  90°  Fahrenheit,  from 
the  incoming  cold  water,  a  wall  will  be  extended  diagonally  outward 
between  the  mouths  of  the  inlet  and  outlet  tunnels  in  such  a  way 
as  to  divert  the  outflow. 

Large  screens  for  removing  dirt  and  rubbish  from  the  intake  will 
be  located  at  a  short  distance  inside  the  sea  wall.  These  will  be  in 
duplicate  for  removal  without  interrupting  the  work  of  stoppage 
of  foreign  substances.  Manholes  will  be  located  still  further  within 
the  sea  walls.  The  tunnels  are  to  be  set  in  concrete,  and  cost  from 
$200  to  $300  per  running  foot.  The  level  of  the  water  will  be 
artificially  reduced  at  the  station  end  of  the  canal,  and  will  flow  in 
from  the  harbor  bv  gravitv. 


A  New  Development  in  Lighting  Arresters. 


Whenever  alternating-current  circuits  contain  both  inductance  and 
capacity  in  appreciable  quantities,  high  voltages  are  likely  to  exist 
which  endanger  the  insulation  of  the  whole  system.  Such  abnormal 
\oltages  are  especially  likely  to  occur  in  lines  containing  a  combi- 
nation of  underground  and  overhead  circuits. 

The  General  Electric  Company  is  now  supplying  alternating- 
current  lightning  arresters  so  designed  as  to  protect  against  light- 
ning and  at  the  same  time  to  act  as  a  safety  valve  with  reference  to 
high  voltages  due  to  causes  other  than  lightning.  These  high-volt- 
age conditions  in  a  great  many  cases  may  not  be  recognized  by  the 
central  station  manager  unless  they  are  brought  to  his  attention  by 
the  frequent  breaking  down  of  insulation,  and  even  then  the  troubles 
are  often  ascribed  to  other  causes.  The  strains  very  often  produce 
pin-hole  punctures  in  the  insulation  of  underground  cables  and 
thus  relieve  themselves  temporarily;  they  may,  therefore,  remain 
unnoticed  for  a  number  of  months  until  the  insulation  becomes  very 
much   impaired,  ultimately  resulting  in  a  complete  break-down. 

It  is  very  difficult  to  detect  the  existence  of  these  excessive  volt- 
ages with  switchboard  instruments  commonly  in  use.  In  the  first 
place,  most  voltmeters  are  installed  on  potential  transformers. 
When  these  abnormal  pressures  exist,  the  wave  is  of  enormous 
high  frequency  and  will  not  appear  on  the  secondary  side  of  the 
transformer  due  to  the  fact  that  the  eddy  current  set  up  in  the  iron 
by  the  high  frequency  is  so  great  as  to  dampen  out  the  wave  and 
prevent  its  reappearance  on  the  secondary  side;  but  it  is  difficult 
to  measure  this  pressure  even  with  such  instruments  as  electrostatic 
"voltmeters  installed  directly  across  the  high-pressure  wires.  This 
is  because  the  wave  is  of  short  duration  and  its  integrated  value  is 
so  small  and  the  time  element  of  the  moving  mechanism  of  the 
instrument  so  large  comparatively  that  the  instrument  will  not 
■■'.'conl   thi'   (li-^lurhances.      Practically   it   has   been    foiuid   that   onlv 


spark-gaps  of  some  form  of  wavemeter  which  records  instantaneous 
value  is  of  any  service  whatsoever  for  such  measurements. 

The   new    lightning  arrester   known  as   the  "Bultiplex"   performs 
the    multi-function    of    protecting    against    lightning,    resonance    or 
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other  high-voltage  disturbaiices  on  the  line.  The  arresters  are  in- 
stalled directly  across  the  lines,  the  center  of  the  arrester  being 
connected  through  an  additional  installation  of  arresters,  so  pro- 
portioned that  there  are  the  same  number  of  gaps  from  either  line 
to  line  as  from  line  to  ground. 


Letters  for  Electrical  Signs. 


Metal  letters  for  electric  signs  have  the  great  advantage  of  taking 
a  fine,  glossy  surface  when  coated  with  enamel  colors  that  reflect  the 
light  from  the  lamps  distributed  about  the  letters.  With  a  given 
number  of  lamps,  a  much  larger  and  more  efTectual  display  may  be 
made  by  using  metal  instead  of  wooden  letters,  and  the  former  are 
not  objectionable  to  fire  underwriters.  The  letters  keep  their  good 
appearance  and  finish  quite  a  long  time,  and  unlike  wooden  letters, 
do  not  crack,  warp  or  shrink.  Their  advantage  over  the  fire-enamel 
sheet  steel  signs  is  that  the  enamel  colors  do  not  chip  and  crack  like 
fire-enamel  does,  when  changing  the  temperature;  moreover,  they 
can  be  re-coated  any  tiine,  while  a  fire-enameled  surface,  when  once 
chipped,  can  never  be  repaired.  The  coated  galvanized  sheet  steel 
signs  are,  although  rigid,  light  in  weight,  thus  saving  transporation 
cost,  and  can  be  hung  with  less  trouble  and  expense. 

The  Haller  Machine  Company,  Chicago,  manufactures  as  a  spe- 
cialty, metal  letters  for  electric  signs  in  sizes  from  6  inches  to  15  feet 
in  height.  The  face  of  the  letters  is  finished  usually  in  white;  the 
sides  in  red  or  other  colors.  The  complete  signs  of  the  Haller  Ma- 
chine Company  have  a  metal  back  ground,  finished  in  smaltz.  A 
raised  metal  frame  around  the  sign  and  embossed  metal  ornaments  in 
gold  leaf  finish,  make  a  sign  also  very  attractive  in  the  day  time. 

The  same  company  has  introduced  a  new  appliance  for  electric 
signs,  consisting  of  an  automatic  sign  dimmer  which  changes  the 
sign  or  part  of  it.  alternately  or  in  rotation,  from  bright  light  to  dark, 
and  back  again.  This  device  may  be  used  in  connection  with  any  ex- 
isting sign  of  any  size  and  shape,  without  necessitating  a  change  of 
wiring. 


NEWS  OF  THE  WEEK. 


Financial    Intcliio-cnce, 


IHli  WK1:K  in  wall  STKliET.— lime  money  was  (inner  than 
for  sometime  past,  the  closing  rates  being  4!'j@S  per  cent,  for  Oo  days 
and  ^(gH)  per  cent,  for  go  days  to  six  niontlis.  Tlierc  was  li(|tiidation 
on  an  extensive  scale  in  the  stoci<  market  early  in  the  week,  and 
weakness  developed  which  at  times  showed  more  or  less  demorali/.a 
tion.  I'he  piiMic  did  not  seem  to  be  attracted  by  the  lower  level  of 
prices.  In  the  middle  of  the  week,  however,  the  heavy  liquidation 
ceased,  and  there  was  better  support  and  prices  rallied  somewhat 
toward  the  close.  There  was  a  severe  drive  at  Amalgamated  Cop- 
per, which  carried  it  down  to  the  lowest  price  on  record  and  ar- 
rested the  improvement  in  the  general  market.  The  reduction  in  the 
dividend  of  Amaljjanuited  t'opper  resulted  from  the  demoralization 
in  the  copper  trade,  which  followed  the  abandonment  by  the  Amal- 
gamated Company  of  its  attempt  to  maintain  llie  i)rice  of  the  metal 
at  17c.  per  lb.  All  of  the  tractions  and  electric  stocks  suffered 
heavy  declines  in  sympathy  with  the  general  market,  and  all,  with 
the  exception  of  Western  Union,  reached  the  lowest  figures  of  the 
year.  Brooklyn  Rapid  Transit  lost  354  points,  closing  al*  51 J^,  and 
Metropolitan  Street  Railway  closed  at  118"/^,  being  a  loss  of  %  point, 
117  being  the  lowest  figure  of  the  week  and  of  tiie  year.  General 
Electric  dropped  to  157,  but  rallied  and  closed  at  165^2,  this  being  a 
net  loss  of  7' j  points,  while  Westingbouse  common  closed  at  170^,  a 
net  loss  of  19;^  points,  and  preferred  at  176,  a  loss  of  21^  points. 
Western  Union  was  quite  steady  throughout  the  week,  closing  at 
831/2,  a  loss  of  ^  point,  and  American  Telephone  &  Telegraph  after 
dropping  to  129J4,  closed  at  130,  this  being  a  loss  of  2  points.  Fol- 
lowing are  the  closing  quotations  of  July  21  : 

NEW  YORK, 


July  14.  .July  21 

American  Tel.  &  Cable 77  77 

American  Tel.  .N;  Tel 127  i30Ji 

American  I'ist.  Tel 2B  25 

Brooklyn  Rapid  Transit     . .      S2  4U^ 

Commercial  Cable 

Eletitric  Boat     16  la 

Electric  Boat  pf (1 35  35 

Electric  Lead  Reduction.  .1  1 

Eaectric  Vobicle 7  5 

Electric  Vehicle  pfd 13  13* 


July  14.  Jul.v  21 

General  Electric 170)4      1B2 

HudHoii  River  Tel 

Metropolitan  St.  Ry 11894      115'm; 

N.  E.  Elec.  Veli.Trns 

N.  Y.  \-N.  J.  Tel 

N.  Y.  E.  V.  T.  Co 5  4« 

Tel.&  Tel.  Co.  Am 

Western  Dnion  Tel h3  82)* 

WestinKbouse  com 170 

Westingbouse  pfd 170 


BOSTON. 


July  14.  July  21 

American  Tel.  &  Tel    ;28H       ISOJi 

Onmberland  Telephone 

Edison  Klec.  Ilium 242  23il 

General  Electric ]73  102 

Western  Tel.  «:  Tel 13  12 


July  14.  July  21 
Western  Tel.  &  Tel.  pfd.. . .      HO*  85 

Mexican  Telepbone IH  IH 

New  England  Telephone  . . .  128H*       123 

Westingbouse 86 

Westingbouse  pfd 88K 


Amencbo  Railways 

Elcc.  Storage  Battery  .  . . 
Elec.  Storage  Battery  pfd. 
Elec.  Co.  of  America 


PHILADELPHIA. 

July  14.  July  21  July  14.  July  21 

Pbila.  Traction 95M        »5S4 

RO  55*  Pbila.  Electric  h%  o% 

Pa.  Electric  Vebicle 

8H  8M         Pa.  Electric  Vebicle  pfd 


CHICAGO. 


Central  Duion  Tel.   . 

Chicago  F.di9on 

Chicago  City  Ry 

Chicago  Tel.  Co  

National  Carbon  .     . 
•  Asked. 


July  14.  July  21 


147 

185 

23M 


18.1* 


National  Carbon  pfd. . 
Northwest  Elev.  com. 

Union  Traction  

Union  Traction  pfd. . 


July  14.  July  21 


4 

30 


30 


LOUISVILLE  RAILW^A.Y  EXTENSIONS.— It  is  noted  from 
Louisville,  Ky.,  that  arrangements  have  been  completed  for  raising 
$3,000,000  for  new  lines  and  betterments  of  the  Louisville  Railway 
and  to  capitalize  the  equities  in  the  common  stock.  To  do  this  a 
holding  company  will  be  incorporated  in  New  Jersey  under  the  title 
of  the  Louisville  Traction  Company.  It  will  have  common  capital 
stock  to  the  amount  of  $12,000,000  and  $2,500,000  5  per  cent,  non- 
voting preferred  stock.  Of  the  common  stock.  $7,000,000  will  be  ex- 
changed for  the  $3,500,000  of  Louisville  Raihvay  common  stock  and 
$500,000  will  be  distributed  as  a  20  per  cent,  bonus  to  the  holders 
of  the  $2,500,000  old  preferred  stock.  The  new  preferred  stock  will 
be  e.xchanged  for  the  old,  share  for  share.  W^hen  the  holding  com- 
pany is  organized,  about  September  I,  $3,500,000  of  common  stock 
will  be  offered  to  the  common  stockholders  of  the  old  company  at 
$55  per  share,  the  first  payment  being  $25.  The  remainder  of  the  $55 
will  be  called  for  as  needed,  the  money  being  loaned  to  the  street 
railway  for  extensions  and  betterments.  The  remaining  stock  will 
be  sold  from  time  to  time  as  required.  The  stockholders  are  re- 
quested to  deposit  their  stock,  and  will  be  given  negotiable  receipts 
until  the  new  stock  is  issued.  After  the  5  per  cent,  dividend  is 
paid  on  the  $2,500,000  of  the  new  preferred,  all  the  road's  net  earn- 
ings above  the  fixed  charges  will  go  to  the  holders  of  the  common 


«lock.  It  is  hclirvcd  that  dividcncls  will  be  liCKmi  ='•  tbc  rate  of  3'/j 
or  possibly  4  per  cent.  The  road  is  earning  12  per  cent,  on  the  old 
stock  now. 

SECURITY  OF  TROLLEY  BONDS.— With  regard  to  the  efTcci 
of  franchise  conditions  on  long  trolley  enterprises,  the  New  York 
Commrrcial  Aihcrliscr  makes  some  interesting  and  pertinent  re- 
marks as  follows;  In  considering  electric  railroad  securities,  and  in 
particular  electric  railroad  bonds,  it  should  be  carefully  noted 
whether  the  franchises  and  rights  of  way  arc  perpetual  or  whether 
they  arc  terminable.  If  the  franchise  is  perpetual,  then  the  same 
rules  apply  as  apply  to  steam  railroads,  but  if  the  franchises  and 
riKhts  of  way  are  terminable  a  new  element  is  introduced  which  must 
be  considered  when  ap|)lying  the  income  of  the  property  to  the  capi- 
tal account  to  deu-rmine  the  value  of  the  securities,  .^s  an  illustration 
we  may  consider  the  figures  submitted  for  the  Columbus,  Delaware 
and  Marion  Electric  Railroad,  a  trolley  line  forty-five  miles  long, 
connecting  the  three  cities  mentioned.  This  is  an  excellent  property, 
viewed  from  a  physical  consideration  of  the  plant,  its  roadbed,  power 
and  equipment  complying  with  the  best  standards  of  the  most  modern 
practice.  Its  prospective  earnings  for  the  year  1903,  based  on  the 
actual  results  of  the  last  quarter  of  the  calendar  year  1902,  arc  esti- 
mated by  a  conservative  engineer  to  be  as  follows: 

Gross    receipts    $157,283 

Operating  expenses  and  taxes    86,506 

Net    earnings     $70,777 

Interest   on    bonds    50,000 

Surplus    for    stock    $20,777 

On  the  face  of  things  these  bonds,  which,  by  the  way,  amount  to 

$1,000,000,  for  the  forty-five  miles  of  road,  should  be  a  fairly  good 
bond;  but  if  we  consider  the  franchises  we  find  that  the  company  is 
limited  to  twenty-five  years  in  Columbia,  in  Worthington,  in  Dela- 
ware and  in  Marion.  It  owns  sixteen  miles  of  right  of  way  from 
Worthington  to  Delaware  and  about  twenty-two  miles  from  Delaware 
to  Marion.  At  the  end  of  less  than  twenty-five  years  from  the  pres- 
ent time  the  company  will  find  itself  owning  two  detached  pieces  of 
road  sixteen  and  twenty-two  miles  long,  and  without  terminals  at 
either  end,  unless  it  is  enabled  at  that  time  to  have  its  franchises  re- 
newed. It  is  respectfully  submitted  that  it  is  perfectly  proper  for 
stockholders  to  assume  these  speculative  chances  of  renewing  fran- 
chises at  the  end  of  twenty-five  years.  But  the  bondholders  have  a 
right  to  expect  that  the  property  be  so  financed  as  to  earn  interest  on 
the  bonds  and  sinking  fund  sufficient  to  retire  the  bonds  within  the 
limits  of  the  franchises.  According  to  the  estimated  income  of  this 
property,  as  given  above,  the  earnings  at  the  present  time  are  at  a 
rate  sufficient  to  pay  the  interest  on  the  bonds  and  retire  one-half 
of  the  principal  within  the  expiration  of  the  franchise.  In  this  respect, 
and  in  the  respect  that  this  company  will  actually  own  perpetually 
thirty-five  to  thirty-eight  miles  of  operative  railroad,  this  trolley  line 
is  in  a  much  stronger  position  than  many  others  in  the  Central  West. 

BOSTON  EDISON  CAPITAL  INCREASE.— The  Massachu- 
setts Gas  and  Electric  Light  Commission  has  approved  the  petition  of 
the  Edison  Electric  Illuminating  Company,  of  Boston,  for  permis- 
sion to  issue  20,000  shares  of  new  capital  stock  for  the  purpose  of  add- 
ing to  the  equipment  of  the  company  and  purchasing  electric  lighting 
plants  located  in  Milton,  Dedham,  Canton,  Natick,  Framingham, 
Woburn,  Somerville,  Chelsea,  Newton  and  Needham.  In  its  decis- 
ion the  board  states  that  it  is  of  the  opinion  that  the  Edison  Company 
would  supply  the  entire  district  now  covered  by  the  several  com- 
panies operating  independently,  with  greater  economy  and  efficiency; 
also,  that  the  purchase  of  these  companies  by  the  Edison  Company 
will  place  additional  advantages  at  the  disposal  of  the  public,  and  in- 
sure a  more  satisfactory  service  than  these  districts  have  heretofore 
enjoyed.  The  par  value  of  the  shares  is  to  be  $100  each,  and  the  mar- 
ket value  of  the  new  stock  is  fixed  at  $200  per  share.  If  any  shares 
remain  unsubscribed  for  by  the  stockholders  entitled  to  take  them 
they  may  be  oflfered  at  public  sale. 

DIVIDENDS. — The  Minneapolis  General  Electric  Company  has 
declared  a  regular  semi-annual  dividend  of  3  per  cent,  on  preferred 
stock,  payable  August  i.  There  is  talk  that  the  dividend  rate  on 
Cincinnati  Gas  &  Electric  stock  will  be  increased  to  5  per  cent. 
Three  of  the  directors  say  that  the  change  will  occur  within  a  year. 
The  United  Traction  Company,  of  Albany  and  Troy,  has  declared 
its  usual  quarterly  dividend  of  ij/i  per  cent.  The  American  Light 
&  Traction  Company  has  declared  a  regular  quarterly  dividend  of 
i^  per  cent,  on  the  preferred  stock,  covering  the  quarter  ending 
June  30.    The  dividend  is  payable  .\ugust  1.    The  Consolidated  Trac- 
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tion  Co.  of  New  Jersey  has  declared  a  dividend  of  lyi  per  cent.,  pay- 
able as  registered  June  30.  The  Chicago  Edison  Co.  has  declared 
a  regular  quarterly  dividend  of  2  per  cent.,  payable  August  i.  The 
Western  Telephone  &  Telegraph  Company  has  declared  a  semi- 
annual dividend  of  $2  on  the  preferred  stock,  payable  August  i,  to 
stock  of  record  July  18. 

THE  UNION  TRACTION  COMPANY  OF  INDIANA  merged 
with  the  Indianapolis  Northern  Traction  Company  with  nearly  300 
miles  of  interurban  lines  in  operation,  and  with"  a  capital  stock  of 
$8,500,000  and  a  bond  issue  of  the  same  amount,  was  on  June  30 
leased  for  99  years  to  the  Indiana  Union  Traction  Company,  which 
has  a  capital  stock  of  $5,000,000,  an  authorized  bond  issue  of  the 
same  amount,  with  $1,000,000  issued.  Dividends  on  the  stock  of  the 
leased  company  are  graduated  from  ;{.  to  6  per  cent.,  increasing  i 
per  cent,   a  year. 

DEAL  OFF. — It  is  reported  that  the  proposed  deal  between  the 
American  Light  &  Traction  Company  and  the  United  Gas  Improve- 
ment Company,  of  Philadelphia,  has  been  abandoned.  Under  the 
deal,  the  American  Company  was  to  have  been  leased  to  the  Im- 
provement Company  on  a  6  per  cent,  guarantee  on  the  stock  of  the 
former. 

ALBANY  AND  HUDSON  BONDS.— Permission  has  been  grant- 
ed by  the  State  Railroad  Commissioners  to  the  Albany  &  Hudson 
Railroad  Company  to  issue  $150,000  additional  bonds  for  improve- 
ments. 


Commercial  Intelligence, 


THE  WEEK  IN  TRADE.— In  reviewing  the  trade  conditions 
Bradstrect's  states  that  the  prevailing  summer  weather  helps  crops, 
increases  confidence  in  fall  trade,  and  stimulates  retail  business. 
Speculation  droops,  but  on  the  whole  the  tendency  is  in  the  direction 
of  improvement.  The  money  situation  promises  well,  though  pre- 
dictions of  higher  rates  in  the  future  point  to  conservatism  in  the 
use  of  funds.  The  returns  of  railway  earnings  for  six  months,  two- 
thirds  of  the  country's  mileage  being  represented,  show  a  gain  of 
more  than  13  per  cent,  over  the  best  on  record,  while  roads  thus  far 
reporting  for  the  first  week  of  July  show  a  gain  of  nearly  16  per  cent. 
These  figures  confirm  the  claim  that  present  business  is  the  largest 
ever  handled  during  a  mid-summer  period.  The  principal  feature 
in  trade  reports  is  the  better  tone  of  advices  from  the  Southwest. 
The  reports  from  Texas  are  notably  more  favorable  than  they  have 
been  in  recent  years.  From  the  Northwest  the  tone  of  advices  is 
very  good,  and  wholesale  trade  in  the  South  is  of  good  volume  for 
the  present  stage  of  fhe  season.  Unprecedented  activity  is  noted  in 
the  anthracite  coal  trade,  and  the  shipments  for  six  months  are  68 
per  cent,  in  excess  of  a  year  ago,  being  nearly  32,000,000  tons.  As  to 
the  crops,  the  outlook  still  favors  next  to  largest  recorded  yields  of 
wheat,  corn  and  oats.  The  iron  trade  is  quiet  on  the  surface,  but 
production  and  consumption  are  alike  enormous,  though  pressure  of 
the  latter  tends  to  ease  in  quotations  from  iron  and  steel.  Copper  is 
lower  on  alleged  overproduction.  Official  prices  were  cut  twice  dur- 
ing the  week,  the  last  quotations  being  13-5^  to  isJ^c.  for  Lake  and 
electrolytic  and  I3>^  to  13^  for  casting  stock.  The  business  failures 
for  the  week  ending  July  16,  as  reported  by  Bradstreet's,  aggregated 
173  against  154  the  week  previous,  and  174  the  corresponding  week  in 
1902. 

GENERAL  INCANDESCENT  DEAL  WITH  GENERAL 
ELECTRIC. — An  important  step  has  been  taken  recently,  as  noted 
briefly  in  this  department  last  week,  by  the  General  Electric  Com- 
pany in  acquiring  during  the  present  month,  or  about  three  weeks 
ago,  the  control  of  the  General  Incandescent  Arc  Light  Company, 
which  under  the  vigorous  direction  of  Mr.  Samuel  Insull  and  the 
efficient  management  of  Messrs.  Martin  and  Joseph  Insull,  has  been 
brought  to  a  commanding  position  in  the  field  of  electric  light  and 
power.  It  would  appear  that  the  opening  arose  out  of  the  purchase 
by  the  Pennsylvania  Railroad  Company,  on  very  advantageous  terms 
to  the  sellers,  of  the  splendid  real  estate  of  the  General  Incandescent 
Company,  at  the  Thirty-fourth  Street  ferry  of  the  Long  Island 
Railroad.  Mr.  Insull  had  felt  for  some  time  that  this  was  rather 
expensive  property  in  the  heart  of  a  big  city  for  factory  purposes, 
but  with  wonted  courage  and  foresight  he  held  on,  until  now  the 
big  railroad  system  had  to  take  it  at  a  very  high  price  for  its  tunnel 
and  terminal  developments  in  the  vicinity.  Meantime  the  General 
Incandescent  Company,  which  has  built  up  by  steady  work  a  big 
.  business  in  arc  lamps,  dynamos,  motors,  fans,  meters,  switchboards 
and  other  specialties,  had  to  cast  around  for  new  quarters,  but  again 
a  tempting  proposition  coming  from  the  General  Electric  Company, 
Mr.  Insull  and  other  interests  determined  that  it  would  be  best  to 
accept   the  proposition.     The   General    Incandescent    Company   will 


be  continued  as  heretofore,  and  its  admirable  specialties  will  be 
marketed  under  its  name.  It  is  reported  that  the  factory  will  be 
removed  to  Pittsfield,  but  not  much  is  being  said  at  present  on  that 
point.  The  real  estate  goes  into  the  hands  of  the  Pennsylvania 
road  on  August  15.  An  interesting  item  of  news  that  may  be  added 
here  is  the  fact  that  the  Cincinnati  system  has  just  awarded  to  the 
General  Incandescent  Company  a  further  contract  for  its  4-amp.  arc 
lamps,  which  have  created  so  much  interest  during  the  past  year. 
This  will  make  a  total  of  no  fewer  than  5,700  General  Incandescent, 
or  Hallberg  4-amp.  arcs  on  the  Cincinnati  network. 

BELL  TELEPHONE  INSTRUMENT  STATEMENT.— The 
-American  Telephone  &  Telegraph  Company's  instrument  statement 
for  the  month  ended  June  20  and  since  December  20  compares  with 
previous  years  as  follows : 

1903.  1902.  1901. 

Gross   output    87,608  96,653  96,300 

Returned     42.189  4i,74i  34.221 

Net    output    4'5.4I9  54.912  62,079 

Since  Dec.  20: 

Gross    output     600,064  589,109  469,923 

Returned    235.141  226,267  194.569 

Net  output    364,923  362,842  275,354 

Total    outstanding    3.515.243  2,888,854  2,228,170 

Many  persons  look  upon  the  monthly  instrument  statements  of 
the  American  Telephone  &  Telegraph  Company  as  affording  one 
of  the  best  indices  of  trade  conditions.  To  these  the  June  statement, 
it  IS  said,  was  a  disappointment,  being  the  poorest  for  the  corre- 
sponding month  in  the  past  three  years.  A  change  in  the  system  of 
collecting  rentals  from  sub-companies  was  a  factor  contributing  to 
the  poor  statement,  since  under  the  new  system  a  large  number  of 
instruments  held  in  stock  by  the  several  companies  were  returned  to 
the  lessors.  Another  adverse  influence  was  the  check  of  the  can- 
vass for  new  telephones  io  sections  of  the  country  where  cheap  tele- 
phones are  being  installed  by  the  active  and  energetic  independent 
companies.  It  is  stated  that  for  the  year  ended  December  31,  1902, 
the  parent  company  received  less  than  $1  rental  for  each  instrument 
against  $14  a  decade  ago. 

THE  YEAR'S  FOREIGN  COMMERCE.— The  foreign  commerce 
of  the  United  States  for  the  fiscal  year  just  closed  aggregated  $2,- 
445,610,417,  being  the  highest  on  record  and  an  increase  of  $160,570,- 
068  over  the  previous  year.  The  increase  over  the  fiscal  year  1901  was 
$134,673,261;  1900,  $201,186,151;  1899,  $521,438,626,  and  1898,  $598,- 
078,433.  Imports  in  the  year  last  named  were  valued  at  $616,049,654 
and  for  the  year  just  closed  at  $1,025,619,127,  an  increase  of  $409,569. 
573;  the  volume  of  exports  in  the  meantime  increasing  only  $188,- 
509,960,  or  from  $1,231,482,330  to  $1,419,991,290.  Compared  with  last 
year  the  value  of  the  imports  shows  the  enormous  increase  of  $122,- 
298,179,  and  the  total,  $1,025,619,127,  for  the  first  time  in  history,  ex- 
ceeds the  billion-dollar  mark.  In  the  exports  there  was  an  increase  of 
$38,271,889,  but  the  greater  increase  in  imports  left  a  balance  of 
trade  in  favor  of  the  United  States  of  but  $394,372,163  aaginst  $478,- 
398,453  for  the  previous  fiscal  year.  The  growth  in  importation,  which 
is  the  most  striking  characteristic  of  the  year's  commerce,  is  very 
largely  in  materials  for  use  in  manufacturing.  Only  eleven  months' 
figures  are  yet  available  in  such  detailed  form  as  to  show  the  in- 
crease by  great  groups,  but  the  figures  of  the  eleven  months  ending 
with  May  show  that  articles  in  a  crude  condition  for  use  in  manu- 
facturing, increased  sixty-two  million  dollars  or  about  20  per  cent, 
as  compared  with  the  corresponding  months  of  last  year;  articles 
partially  manufactured  for  use  in  manufacturing  increased  four  mil- 
lion dollars  or  about  5  per  cent. ;  articles  manufactured  and  ready  for 
consumption  increased  eighteen  million  dollars  or  about  13  per  cent., 
and  articles  of  voluntary  use,  luxuries,  etc.,  increased  fourteen  mil- 
lion dollars  or  about  12  per  cent.,  while  articles  of  food  and  live 
animals  increased  fifteen  million  dollars  or  about  8  per  cent. 

MORE  EQUIPMENT  FOR  SYDNEY  POWER  PLANT.— 
Because  of  the  Sydney  City  &  Suburban  electric  traction  system, 
operated  by  the  New  South  Wales  government,  having  lately  been 
operated  with  but  little  reserve  of  power,  the  State  Cabinet  has  given 
authority  to  the  railway  commissioners  to  expend  $500,000  in  se- 
curing further  equipment  for  installation  in  the  Ultimo  central  power 
station.  The  conversion  of  the  various  lines  will  have  to  wait  until 
the  new  machinery  arrives.  The  first  installation  in  the  power  house 
consisted  of  four  1,200-hp  AUis  engines,  direct-connected  to  General 
Electric  generators.  These  were  supplemented  August  last  by  three 
2,000-hp  engines,  also  of  Allis  build,  and  direct-connected  to  Gen- 
eral Electric  generators.  At  the  same  time  the  foundations  were 
built  for  three  more  engines  and  generators  of  the  latter  capacity. 
These  are  now  urgently  required.  Two  of  them  will  be  held  in 
reserve.  The  boilers  installed  in  the  plant  are  of  Babcock  &  Wilcox 
build.  The  structural  steel  for  the  power  house  was  shipped  by  the 
American  Bridge  Company.     It  was  the  first  contract  ever  let  for 
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«lctl  li.iiiic  coiisiriicliiiii  III  .\ii>li.ili;i.  'I'lic  sproiluatioiis  now  IsmiciI 
call  for  reciiiroi-aliiiK  or  lurljino  niKuu"*  I'lill  (hiaiK  can  be-  srciirrd 
by  adiiressinif  the  aKfiit  Rciural  for  .\'«w  Snnili  W'airs,  <j  Victoria 
Street,  London,  S  W.  Tciulrrs  will  be  received  in  Sydney  up  to 
September   ij. 

CONCnoS  KIVKR  POWER  TRANSMISSION  SCMKMi;- 
Further  particulars  arc  to  hand  rcnardiiiK  the  Conchos  River  power 
transmission  .scbeine.  to  which  some  reference  has  already  been 
made  in  these  colunms.  The  Conchos  River  Power  Company  has 
appointed  as  consulting  engineers  the  Jolin  l\  Kelly  Engineering 
Company,  14Q  Broadway,  New  York.  The  contracts  (or  ei|uipment. 
etc.,  will  be  awarded  through  this  Cirni.  George  K.  Hardy,  30CJ  Hroa<l 
way,  is  the  hydraulic  engineer.  William  Stanley,  of  the  Stanley 
interests,  and  Frank  H.  Wright,  president  of  ihc  Stanley  Invesinunt 
Company,  are  primarily  interested  in  the  project.  The  latter  gen 
tieman  is  president  of  the  Conchos  River  I'ower  Company.  About 
.V-HK)  bp  is  to  be  transmitted  from  the  i)lant  to  be  built  at  I^n  Joya. 
on  the  Conchos  River,  to  the  City  of  Chihuahua,  80  miles  distant, 
and  40  miles  to  Parral.  The  energy  will  also  be  utilized  for  the 
supplying  of  light  and  power  to  several  mines  in  the  vicinity.  A  dam 
of  rip-rap  construction  will  be  built.  The  power  house  equipment 
will  include  four  turbine  water  wheels  to  operate  under  a  head  of 
125  ft.  The  wheels  will  be  of  800  hp  each  and  arc  to  be  direct-con- 
nected to  600  kw.  three-phase,  60-cyclc  alternating-current  water 
turbine  type  generators.  Direct-current  exciters  of  2,400  kw  will 
also  be  installed.  The  transmission  line  is  to  operate  at  40,000  volts. 
Contracts  are  expected  to  be  awarded  next  month. 

THE  .ARKANSAS  VALLEY  INTERURBAN  R.MLWAY 
COMPANY  has  been  chartered  to  build  an  electric  railroad  from 
Wichita.  Kan.,  soullioasterly  to  Oxford,  thirty-seven  miles,  thence 
east  to  Winfield,  ten  miles;  west  to  Wellington,  fourteen  miles,  and 
south  to  Geuda  Springs,  twelve  miles,  and  to  Arkansas  City,  ten 
miles  farther — a  total  distance  of  eighty-three  miles.  The  main  power 
station  will  be  at  Oxford,  -where  it  is  believed  there  is  sufficient 
water  power  to  run  the  whole  line,  unless  it  may  be  a  month  or  two 
in  summer  when  they  will  possibly  need  a  small  steam  plant  as  an 
auxiliary.  The  water  pow-er  is  to  be  taken  from  the  Arkansas  River, 
which  is  estimated  to  furnish  2.200  horse-power  at  ordinary  low 
water,  and  1,500  horse-power  is  the  amount  estimated  to  run  the 
road.  The  company  is  capitalized  at  a  million,  and  most  of  the 
stock  is  subscribed.  Local  capital  alone  is  interested  so  far.  O.  A. 
Boyle  is  president ;  William  Allison,  vice-president ;  J.  E.  Howard, 
secretary:  C.  L.  Davidson,  treasurer,  all  of  Wichita.  The  headquar- 
ters of  the  company  is  Wichita.  They  expect  to  carry  both  pas- 
sengers and  freight,  and  to  furnish  electric  light  and  power  for  the 
towns  along  the  line.  Mr.  Boyle  is  general  manager,  and  is  pushing 
preparations  as  fast  as  possible  toward  completion  of  specifications, 
which  it  is  hoped  will  be  ready  in  a  few  weeks. 

THE  HELENA  LIGHT  AND  TRACTION  COMPANY  is  build- 
ing a  new  power-house  at  Helena,  Mont.,  which  will  be  equipped  with 
Westinghouse  apparatus  throughout,  a  portion  of  which  has  recently 
been  ordered  from  the  Westinghouse  Electric  &  Mfg.  Co.,  the  re- 
mainder having  been  in  use  for  some  time.  The  electrical  equipment 
consists  of  two  75-kw%  direct-current  generators,  each  to  be  direct- 
coupled  to  a  loo-hp.  type  C  induction  motor;  two  13-hp,  motor-gen- 
erator sets:  nine  lo.ooc-volt  transformers — six  of  150  kw  and  three 
of  125-kw  capacity;  also  two  175-kw  rotaries.  Three  150-kw  and 
three  125-kw  transformers  will  be  equipped  with  a  face  plate  for 
obtaining  different  voltages  from  the  transformers,  this  dial  being 
connected  to  the  low  tension  circuit  in  such  a  manner  as  to  give 
variation  of  voltage  between  2400  an  2050.  Seventeen  low  tension 
leads  are  brought  out  from  the  secondary  winding,  one  lead  directly 
connected  into  the  line  and  another  lead  connected  to  the  spark  gap. 
the  remaining  fifteen  connected  to  the  regulator  face  plate  outside  of 
the  transformer  case.  This  allows  the  purchaser  to  secure  proper 
voltage  regulation  for  extreme  variation  in  load  without  changing  the 
voltage  at  the  Missouri  River  Company's  station,  fourteen  miles 
distant. 

ST.  LOUIS  FAIR  INTRAMURAL  RAILW^AY.— A  contract  has 
been  closed  with  the  General  Electric  Company  for  fifty-one  com- 
plete car  equipments,  each  equipment  to  consist  of  four  motors  of 
40-hp  each,  and  each  to  be  supplied  with  the  latest  train  control  ap- 
paratus. The  train  control  is  to  be  similar  to  that  in  use  on  the 
Manhattan  Railway  in  New  Y'ork  City,  the  elevated  roads  in  Chicago, 
and  New  York's  underground  electric  railway.  The  trains  for  the 
Intramural  Railway  are  to  consist  of  three  cars  each,  making  seven- 
teen trains  in  all  for  the  road.  They  are  to  be  equipped  with  air 
brakes  by  the  National  Electric  Company,  of  Milwaukee,  and  will  be 
of  the  well-known  Christensen  type  especially  adapted  for  train  con- 
trol service.  The  first  ten  trains  are  to  be  in  operation  on  or  before 
September  i  next.  The  contract  with  the  General  Electric  Company 
was  made  through  Mr.  George  D.  Rosenthal,  the  St.  Louis  repre- 
sentative of  the  company,  and  the  contract  with  the  National  Electric 
Company  by  Mr.  J.  D.  Maguire. 


b;Li;CrRlCnY  in  IIOISIING  a  new  plan  loi  giadually 
climinatiiiK  llie  horse  i'*  an  application  of  electricity  fur  the  hoisting 
and  conveying  of  dirt  where  excavations  are  m:ide  for  the  foundation 
of  a  building.  A  recent  device  carries  a  platform  or  carriage  sus- 
pt  tided  on  a  stout  cable,  there  being  mounted  on  the  platform  a 
motor  with  two  sets  of  frictional  gearing,  trolley  wheels  aiicl  the 
necessary  apparatus  for  controlling  the  current.  One  of  the  friction 
gears  propels  the  carriage  on  the  calile  or  wire,  the  cither  raises  and 
lowers  the  buckets  of  earth.  It  is  a  pretty  operation  and  docs  away 
with  the  old  method  of  backing  a  dump  cart  down  a  steep  iiicliiK' 
into  the  excavate<l  place  from  which  the  carts  were  loaded  by  hand 
III  operation  the  new  plan,  as  shown  in  Hrorjklyn,  N.  Y.,  empties  the 
buckets  as   fast  as   four   laborers  cm  fill   them, 

SALES  OF  STREET  RAILWAY  APPARATUS,— Among  n 
cent  sales  of  street  railway  apparatus,  the  Westinghouse  Traction 
Urake  Company  reports  an  ortlcr  from  the  Los  Angeles  Railway  Com- 
pany for  80  street  car  air  brake  equipments  with  motor-driven  com 
pressors,  to  be  fitted  to  new  high-speed  cars  built  by  the  St.  Louis 
Car  Company.  Tlie  Company  has  also  lately  closed  contracts  for  the 
following  motor-driven  compressor  air  brake  outfits:  16  to  Oakland 
Transit  Company,  Cal. ;  17  to  North  Shore  Railroad  Company,  San 
I'Vancisco,  Cal.;  12  to  Indianapolis  &  Northwestern  Traction  Com- 
pany; 16  to  Indiana  Railway  Company,  South  Bend,  Ind. 

.MICHIGAN  THl.KPHONE.— At  Detroit, Mich.on  July  is.judgc 
Swan,  in  the  United  States  Circuit  Court,  ordered  the  sale  of  the 
plant  of  the  Michigan  Telephone  Company  to  satisfy  a  mortgage 
held  by  the  Old  Colony  Trust  Company,  of  Boston.  The  property 
w  ill  be  bid  in  by  a  syndicate  representing  the  bondholders  of  the  com- 
pany, and  it  is  understood  that  they  have  made  arrangements  to  take 
care  of  a  claim  of  $600,000  held  against  the  Michigan  company  by  the 
Central  Trust  Company,  which  is  the  trustee  of  the  bonds  of  the  De- 
troit Telephone  Company,  which  was  absorbed  by  the  Michigan 
company.     No  date  was  set  for  the  sale. 

MEXICAN  CAR  BUILDING  PLANT.-Construction  work  is 
to  begin  immediately  on  the  Mexican  Car  &  Foundry  Company's 
plant  in  Mexico  City.  Isaac  M.  Hutchison,  of  Mexico  City,  who 
represents  the  interests  in  the  southern  republic  of  the  St.  Louis 
Car  Company,  A.  L.  Idc  &  Sons,  etc.,  is  president  of  the  enter- 
prise. The  company  will  build  electric  cars  as  well  as  those  suitable 
for  steam  roads.  The  initial  buildings,  equipment,  etc.,  will  call 
for  an  expenditure  of  $1,000,000  Mexican  currency.  It  is  anticipated 
that  the  plant  will  be  ready  to  commence  building  cars  before  the 
end  of  the  year. 

INTERNATIONAL  STEAM  PUMP.— The  report  of  the  Inter- 
rstional  Steam  Pump  Company  for  the  year  ended  March  31  shows 
a  surplus  of  $506,154  after  dividend  payments,  $262,402  increase  over 
1902.  Arrangements  have  been  made  to  extend  the  company's  busi- 
ness in  Europe  by  consolidating  the  European  company  with  other 
companies  and  factories.  This  consolidation  has  opened  up  an  im- 
portant outlet  for  the  production  and  has  practically  solved  the  diffi- 
culties arising  from  tariff  conditions. 

THE  NEWCASTLE  FORGE  AND  BOLT  COMPANY,  of  New- 
castle, Pa.,  is  installing  in  its  plant  the  following  electrical  apparatus, 
which  has  been  purchased  from  the  Westinghouse  Electric  &  Manu- 
facturing Company :  two  engine-type  generators,  of  75  and  100  kw 
capacity  respectively,  which  will  be  operated  by  engines  furnished 
by  the  Erie  City  Iron  Works ;  seven  30-hp,  direct-current  motors, 
complete  with  rails  and  pulleys,  and  a  three-panel  switchboard  with 
the  usual  auxiliary  apparatus. 

THE  NERNST  LAMP  COMPANY,  of  Pittsburg,  Pa.,  through 
its  Portsmouth,  N.  H.,  agents,  Messrs.  W.  T.  Trafton  &  Son,  has  re- 
cently closed  a  contract  with  H.  C.  Hewitt  &  Co.,  of  Portsmouth. 
N.  H..  for  a  number  of  six-giower  Nernst  lamps.  These  lamps  have 
been  installed  in  Hewitt  &  Co.'s  business  house  and  are  giving  entire 
satisfaction. 

CHICAGO  EDISON  COMPANY'.— An  official  of  the  Chicago 
Edison  Company  says  that  the  company  is  supplying  its  limit  in  elec- 
tric power.  The  company  has  about  twenty  stations,  among  which 
are  eight  generating  plants.  Business  was  never  better.  Marshall 
Field  is  the  company's  best  individual  customer. 

CHICAGO  TELEPHONE.— The  Chicago  Telephone  Company's 
net  gain  of  telephones  in  the  city  and  country  during  June  was  2,649, 
making  the  total  in  use  90,729.  President  Wheeler  says  the  company 
will  have  100,000  in  use  by  the  end  of  the  current  year. 

LIGHTING  PLANT  FOR  JAPAN.— The  Kinshu  Railway  Com- 
pany, of  Japan,  is  about  to  let  contracts  for  the  complete  equipment 
of  an  electric  lighting  plant  to  be  erected  at  Wakatmatsu.  The  equip- 
ment will  be  purchased  in  this  market. 
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PRESCOTT,  ARIZ. — The  Prescolt  Electric  Company  operates  a  Eureka 
switchboard  of  450  drops  and  gives  service  to  425  subscribers  at  Prescott 
and  100  at  Jerome.  It  also  has  250  miles  of  toll  line,  which  reach  small  towns 
and    mining    camps    throughout    the    country. 

GRANGEVILLE,  IDAHO.— The  telephone  system  between  this  city  and 
Buffalo  Hump  has  been  completed,  and  is  now  in  operation. 

ROSEVILLE,  ILL. — The  Roseville  Telephone  Company  has  recently  increased 
its  switchboard  capacity  and  now  operates  a  200-drop  board,  with  300  sub- 
scribers and  15  miles  of  toll  line.  A  large  addition  to  the  subscriber  list 
is  expected. 

SARDINIA,  IND.— The  Sardinia  Tcleiihone  Company  has  a  25-drop  board 
and  45  telephones  in  use;  with   11   miles  of  toll  line. 

SHELBYVILLE,  IND.— A  wire  of  the  Mutual  Telephone  Company  fell 
across  one  of  the  wires  of  the  traction  company  on  July  i,  and  a  switchboard, 
containing  200  lines,  was  burned  out. 

WHITESVILLE,  IND.— The  Whitesville  Cooperative  Telephone  Company 
has  a  50-drop  board  and  90  subscribers,  with  24  miles  of  toll  line.  The  sys- 
tem  consists   mainly   of   farmers'    lines. 

INDIANAPOLIS,  IND. — The  New  Long-Distance  Telephone  Company  has 
completed  and  opened  a  longdistance  line  to  Louisville,  Ky.,  and  also  to 
French  Lick,  St.   Louis  and  other  points  in  the  South  and  West. 

VINCENNES,  IND.— The  Farmers'  Mutual  Telephone  Society  has  organized 
to  build  a  line  from  Russellville  to  Vincennes.  The  company  will  arrange  for 
the  Knox  Telephone  Company  to  handle  its  business  in   Vincennes. 

MT.  VERNON,  IND. — The  Posey  County  Home  Telephone  Company  has  a 
switchboard  capacity  of  1,500  drops  using  400  at  present;  has  300  subscribers 
and  30  miles  of  toll  line.     Construction  work  is  not  yet  completed. 

NEWTON  STEWART,  IND.— The  Newton  Stewart  &  Paoli  Telephone 
Company  started  business  on  a  small  capital  two  years  ago,  and  has  twice 
increased  it.  A  loo-drop  board  gives  service  to  75  country  subscribers,  and 
so   in   town.      More  are   daily  coming   in. 

ELWOOD,  IND. — Conditioned  on  the  sanction  of  the  transfer  by  the  Union 
Central  Telephone  Company,  E.  C.  Van  Auker,  of  this  city,  has  purchased  the 
telephone  system.  The  company  secures  long-distance  connection  through  the 
Central  Union,  and  for  this  reason  the  purchaser  desires  the  sanction  of  that 
company. 

LOGANSPORT,  IND.— At  a  meeting  of  the  stockholders  of  the  Home  Tel- 
ephone Company  on  July  10  George  W.  Seybold  was  elected  president  of  the 
company  to  succeed  Theodore  Thorwood,  resigned.  George  W.  Seybold,  J. 
A.  Seybold,  Engnihardt  Schmidtt,  M.  F.  Mahoney  and  J.  G.  Powell  were 
elected  directors.  H.  W.  Porter,  F.  B.  Wilkinson,  Solomon  Brandt  and 
Engnihardt  Schmidtt  were  elected  directors  of  the  Cass  County  Telephone 
Construction    Company. 

INDIANAPOLIS,  IND.— The  Central  Union  Telephone  Company  makes 
the  following  report  to  the  State  Tax  Board  for  the  year  ending  April  i : 
Capital  stock,  $3,587,000;  4,159.5  miles  of  poles,  against  4,042.5  miles  last  year; 
55,808.75  miles  of  wire,  against  43,217.25  for  last  year;  40,224  business  tele- 
phones, against  46,336  for  last  year,  a  decrease  of  6,112;  74,773  residence  tele- 
phones against  61,422  for  last  year,  an  increase  of  3.25'-  The  net  earnings  are 
given  at  $173,706,  against  $224,526  for  the  previous  year. 

BEDFORD,  IND. — The  Union  Home  Telephone  Company  has  been  organized 
and  incorporated  to  build  lines  and  operate  a  number  of  exchanges  in  Law- 
rence and  Jackson  Counties.  The  company  has  a  capital  stock  of  $25,000,  and 
will  endeavor  to  extend  and  develop  rural  telephony  to  its  greatest  point  of 
utility  and  perfect  service  in  this  field.  Two  rural  systems  have  already  been 
purchased  by  the  new  company.  These  will  be  combined  and  will  give  the 
company  nearly  200  miles  of  rural  lines.  John  A.  Hartman  and  Frank  Vance, 
J.  C.  Monteith,  Seymour;  W.  H.  Brown,  Ilintonsville.  and  G.  C.  Dudley,  of 
Ohio,  are  promoters. 

MUNCIE,  IND. — The  four-month  strike  of  the  Electrical  Workers'  Union 
against  the  Central  Union  and  the  Delaware  and  Madison  County  Telephone 
Companies  at  points  throughout  Madison  County  was  formally  declared  off  on 
July  II.  It  is  gi^n  out  that  the  companies  agreed  practically  to  all  the  demands 
of  the  strikers  except  the  discharge  of  non-union  men  now  in  their  employ, 
but  agreed  that  all  men  hired  in  the  future  shall  be  union  men.  Superintendent 
Cline,  of  the  construction  department  of  the  Central  Union  held  out  against 
any  compromise  with  the  strikers,  but  the  absolute  necessity  of  immediate 
repairs  and  improvements  and  the  inability  to  secure  sufficient  non-union  men 
for  the  purpose  rendered  prompt  action  necessary. 

KOKOMO,  IND. — The  City  Council  has  granted  a  forty-year  extension  of 
franchise  to  the  Citizens  Telephone  Company  on  condition  that  all  be  laid 
underground  and  the  poles  removed  from  the  streets.  The  company  has 
accepted.  The  Citizens'  Company  operates  a  3,000-line  board  and  has  2,500 
subscribers  while  the  Bell  Company  has  400  subscribers.  During  the  year 
ending  June  the  company  increased  its  capital  stock  from  $25,000  to  $100,000; 
increased  its  pole  line  from  26.5  miles  to  56.5  miles;  its  wire  from  77  to  141 
miles;  the  number  of  its  business  telephones  from  350  to  371;  its  residence 
telephones  from  650  to  1,179;  its  gross  earnings  from  $13,500  to  $24,341,  and 
its  net  earnings  from  $4,486  to  $11,446.  The  company  charges  $2  per  month 
for  business  telephones  and   $1.25   for  residence  telephones. 

INDIANAPOLIS,  IND. — The  regular  quarterly  distribution  of  prizes  for 
the  long-distance  operators  of  the  New  Telephone  Company  has  been  made. 
Hilda  Canady  was  winner  of  the  $25  prize;  Addie  Temple  of  the  $15  prize,  and 
Alice  Milton  of  the  $10  prize,  in  the  competition  for  the  highest  average  of 
efficiency  and  application  to  work  during  the  last  quarter.     The  cash  prizes  are 


awarded  each  quarter  on  the  records  made  by  the  operators  in  attendance, 
lost  calls,  efficiency  and  deportment,  the  highest  record  possible  being  one  hun- 
dred. By  the  lost  call  record  is  meant  the  number  of  long-distance  calls  that 
the  operator  is  forced  to  abandon  on  account  of  inability  to  find  the  person 
called.  It  is  stated  that  the  more  efficient  operators  will  search  by  wire  for 
a  person  called  all  over  a  town  in  order  that  a  lost  call  may  not  be  registered 
against  her.  It  has  been  found  that  the  efficiency  of  the  long-distance  operators 
of  the  New  Company  has  been  increased  since  the  eight-hour  order,  and  the 
plan  of  awarding  prizes  went  into  effect. 

EVANSVILLE,  IND.— The  filing  of  a  suit  in  the  Superior  Court  by  ex- 
Judge  R.  D.  Richardson,  to  enjoin  the  City  of  Evansville  from  taking  stock 
in  the  proposed  Municipal  Telephone  Company,  or  from  exercising  any  rights 
as  stockholder  under  the  subscription  already  made  to  the  municipal  telephone 
company,  has  produced  quite  a  sensation.  Richardson  seeks  also  to  enjoin  all 
city  officers  as  well  as  directors  of  the  Municipal  Telephone  Company  from 
taking  any  steps  pursuant  to  orders  or  contracts  made  by  or  between  the  city 
and  telephone  company,  on  the  ground  of  invalidity  of  arty  such  transaction 
between  the  city  and  the  municipal  company.  The  complaint  alleges  the  scheme 
to  be  illegal;  that  it  would  entail  a  heavy  debt  on  the  city  by  making  it  liable 
financially  for  all  indebtedness  if  the  company  fails,  and  contends  that  the 
franchise  to  the  streets  in  time  would  be  bought  by  outside  parties  for  little 
or  nothing.  The  estimated  cost  of  the  municipal  plant  is  $300,000  and  the 
money  to  be  paid  in  is  $175,000.  The  city  is  not  able  to  advance  the  money, 
he  alleges.  The  officials  of  the  municipal  company  claim  that  the  Cumberland 
Company  is  back  of  the  suit,  and  the  plan  is  to  hinder  the  letting  of  the  con- 
tract   for   the   new   plant. 

SCHALLER,  lA. — The  Schaller  Telephone  Company  has  a  loo-drop  board 
with   10  extra  for  country  lines;    190  subscribers,    100  being  in   the  country. 

SLOAN,  lA. — The  Sloan  Telephone  Company  has  one  of  the  largest  ex- 
changes, using  a  Clark  Automatic  system,  and  finds  it  very  satisfactory.  With 
a   75-drop   board   it   gives  good   service   to   79   subscribers. 

MARINE  CITY,  MICH.— The  Marine  City  Telephone  Company  operates 
a   200-drop   board   and   has    100   subscribers. 

MORRICE,  MICH. — The  Union  Telephone  Company  uses  25  drops  of  a 
100  board  and  has  25  subscribers  at  $12  and  $15   per  year. 

MEMPHIS,  MICH. — The  Michigan  Telephone  Company,  the  only  one  doing 
business  here,  intends  to  have  a  rural  exchange  with  about  50  subscribers. 
It  now  has  a   15-drop  board  with   five  subscribers  and   six  miles  of  toll   line. 

NORTH  BRANCH,  MICH.— The  Michigan  Telephone  Company  contem- 
plates a  large  increase  of  business  and  extensions  in  many  directions  in  the 
farming  districts.  It  has  an  80-drop  board  and  60  subscribers,  besides  eight 
miles  of  toll   line. 

KALAMAZOO,  MICH. — The  Citizens'  Telephone  Company,  whose  capital 
is  $250,000,  has  1,400  subscribers.  The  lines  are  all  copper  metallic  and  ex- 
tend over  the  whole  country,  keeping  the  company  in  close  touch  with  the  out- 
side  world. 

ZUMBR.ATA,  MINN. — The  Zumbrata  Telephone  Exchange  has  200  switch- 
board capacity  and  183  subscribers.  There  are  20  miles  of  toll  line,  and  an 
increase    is   projected. 

VERNDALE,  MINN. — The  Verndale  Telephone  Company  operates  a  100- 
drop  switchboard,  of  which  60  are  installed,  and  60  subscribers.  Rural  lines 
are   to   be   extended   considerably   in   the   near   future. 

COLUMBIA,  MO. — The  Columbia  Telephone  Company  operates  a  600-drop 
board  and  has  about  800  subscribers,  with  50  miles  of  toll  line.  The  company 
will   build    50   miles    more    of    farmers'    lines. 

ABERDEEN,  MISS.— The  Citizens'  Long  Distance  Telephone  &  Telegraph 
Company  has  reached  the  ultimate  (220  drops)  capacity  of  its  switchboard 
and  is  having  another  installed  to  meet  the  demand  of  waiting  subscribers. 
There  are  now  239  subscribers  and  about  200  miles  of  toll  line.  A  line  to 
Memphis,  Tenn.,  is  projected.  Rates  are  25  cents  for  five  minutes;  $18  and 
$24  per  annum.     The  offices  of  this  company  are  at   Columbus,   Miss. 

ALBANY,  N.  Y. — The  State  Line  Telephone  Company  has  been  incorporated 
with  a  capital  of  $1,000,000.  No  principal  business  office  given.  It  is  to  con- 
nect New  York  and  BulTalo  by  telegraph  as  well  as  telephone.  Directors  are 
Wra.  Engert,  George  Engert,  Chas.  W.  Andress,  Robert  P.  Lyon,  Daniel  A. 
Nesbitt,  Egbert  A.  Reynolds,  of  New  York  City  and  Henry  X.  McKay,  of 
Brooklyn. 

ASHEVILLE,  N.  C— The  proposed  merger  of  the  Bell  and  Asheville  Tele- 
phone companies  at  Asheville  is  creating  a  great  amount  of  discussion,  and  a 
committee  has  been  appointed  to  see  if  another  company  will  take  the  field  at  the 
present  rates. 

RALEIGH,  N.  C. — The  retail  grocers'  association  of  Raleigh,  in  an  effort 
to  reduce  the  cost  of  telephone  service,  has  adopted  the  Bell  and  Raleigh  tele- 
phones,   excluding    the    Interstate    service.    The    matter,    however,    seems    to    be 

still   unsettled. 

CLARKSVILLE,  TENN.— The  Home  Telephone  Company,  of  Clarksville, 
has  completed  its  line  to  Guthrie,  Ky.     Other  extensions  are  also  being  made. 

JEFFERSON,  N.  D. — The  Jefferson  Telephone  Company  reports  quite  a 
bright  outlook,  as  subscribers  are  coming  in.  At  present  there  are  30  with 
a  9-drop  board.     The  company  also  has   25  miles  of  toll   line. 

HECLA,  S.  DAK. — The  Social  Telephone  is  exactly  what  its  name  implies. 
Each  subscriber  becomes  stockholder  on  payment  of  $35,  and  has  free  use  of 
the  line;  outsiders  pay  25  cents  for  five  minutes'  use.  The  switchboard  ca- 
pacity is  12  drops,  but  is  to  be  increased.  There  are  200  subscribers  and  75 
miles  of   toll   line 

PENDLETON,  ORE.— The  plant  of  the  Pendleton  Telephone  Company  has 
been  purchased  by  John  Endicott  of  this  city.  It  is  his  intention  to  immediate- 
ly extend  and  improve  the  system.  The  line  at  present  extends  from  here  to 
Pilot  Rock,  Alba,   Ukiah,  and  Lehman   Springs. 
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Electric  lk.ht  and  powhr. 

SYI.At'.M'(!.\,  AI.A."  Ihr  SylacaiiRa  Wairr  *  l.i||lit  Inmimiiy  lia»  been 
Inrorporatrd  with  ■  capital  of  tjs.ono  liy  I..  T.  Yodrr,  of  I'itolxirg,  Pa.,  and 
other  clliicna  of  Sylacatiga. 

C'LII'TON,  AUl/.  A.  y.  Jiihni,  ot  San  i'ranrinco,  Cnl  ,  ii  mukinii  u  iiir' 
vry  fur  the  conitniction  of  a  power  plant  to  be  located  on  lllue  Kiver,  for  the 
traniniUiiion   of  clrclrical   eneruy   to    Clifton    and    Morenda. 

IT.  KOSKCRANS.  CAI.-^DIda  are  wanted  Aug.  6  (or  an  eleclric  plant 
at  thin  poit,  Addren  Mai.  J.  H.  VVilinrd,  Corpi  I^nglnerra,  U.  S.  A.,  518 
Hradbiiry    Building,   I.oi  Angclea,  Cnl. 

CDRDN.'V,  CAI..-  The  Corona  Gas  &  Klectric  Conip-iny  ban  liccn  orKiinl<ed 
with  a  capital  of  $so,ooo,  by  M.  \V.  Kindlay,  K.  Cooper,  M.  Terpenning,  ond 
other*.  In  conatruct  a  gni  and  electric  liRlit   plant. 

\V.\SllINGTON.  n.  C-  The  Norfolk  Indiiiilrial  Company  and  the  Mont 
gonirry  Tower  Company,  the  two  companies  which  have  francbisea  to  develop 
power  at  Cireat  Falls,  have  consolidated,  and  the  new  concern  is  now  known 
as  the  Potomac  Power  Company  of  Maryland  and  Virginia;  capital  $110,000. 
Horace  Ci.  Williams,  president:  Clifford  L.  J'lillen,  vice  president,  and  William 
E.  Stokes,  secretary. 

ST.  Al'GUSTINE,  I'LA.^Tlic  Council  in  negotiating  with  a  company  to 
establish   nn   eleclric   plant,   at   a   cost   of   $50,000. 

ASHLKY,  ILL. — The  city  council  h.is  passed  an  ordinance  calling  for  the 
issuance  of  municipal  bonds  to  the  amount  of  $5,000,  the  proceeds  to  he  used 
in  erecting  a  city  electric  plant. 

ALTON,  ILL.-The  Alton  City  Council,  at  its  meeting  July  11,  entered  into 
a  ten  yr.ir  contract  with  the  Alton  Railway,  Gas  &  Electric  Company,  for  the 
lighting  of  the  city.  The  city  will  be  allowed  32  more  arc  lights  at  the  old 
price. 

RICHMOND,  IND.— Bertrom  &  Storrs,  of  New  York,  N.  Y.,  have  purchased 
the  plant  of  the  Richmond  Light,  1 1  cat  &  PVjwer  Company,  and  will  make  ex- 
tensive  improvements. 

INDIANAPOLIS.  IND.— Joseph  McWilliams  &  Co.,  of  Indianapolis,  have 
secured  the  contract  for  the  construction  of  a  power  plant,  at  a  cost  of  $78,000, 
for  the  Central   Indiana  Hospital  for  Insane,  at  Inuianapolis. 

PRINCETON,  IND. — The  Princeton  Lighting  Company  has  purchased  the 
Oakland  City  Electric  Light  Company  plant,  paying  $10,000  for  it.  Extensive 
improvements   will   be  made  and  some   new  machinery  installed. 

W.-\BASII,  IND. — The  citizens  of  this  city  arc  strenuously  opposing  the 
municipal  light  proposition  and  the  council  will  likely  reject  it.  An  estimate 
furnished  by  an  electrical  expert  places  the  original  expenditure  at  $41,000, 
and  the  expense  of  operating  and  repairs  at  $7,000  annually.  Adding  to  this 
depreciation  of  property  with  $2,000  interest  on  bonds,  makes  the  question  of 
such   serious   import   as  to   warrant   the  citizens   in   opposing  the   scheme. 

H.\RTFORD  CITY,  IND. — The  three  dynamos  to  be  used  in  the  American 
Window  Glass  Company's  factory  have  arrived  and  arc  being  installed.  They 
will  be  belted  to  the  shaft  of  a  gas  engine  of  150  horse  power.  The  dynamos 
are  of  25,  75  and  220  volts  and  will  furnish  power  and  light  for  the  immense 
plant.  The  factory  is  being  equipped  for  electric  power,  because  it  is  the  in- 
tention to  operate  the  blowing  machines  by  electricity  as  well  as  all  other 
departments. 

NOBLESVILLE,  IND.— The  Noblesville  Hydraulic  Company  has  been  in- 
corporated, with  a  capital  of  $100,000,  to  construct  a  wooden  dam  across  White 
River  between  Potter's  bridge  and  Conners  dam  in  Hamilton  County.  The  dam 
is  to  provide  a  millrace  for  the  hydraulic  company's  power  house,  which  will  be 
erected  north  of  city  for  generation  of  electrical  power  for  Noblesville.  W.  C. 
Beardsley,  South  Bend,  is  engineer  in  charge  of  the  work.  Theodore  D.  Lay- 
man, of  Indianapolis,  is  one  of  the  incorporators. 

ROCK  VALLEY,  lA.— It  is  stated  that  D.  A.  McKellar  will  construct  an 
electric  light  plant  here. 

DES  MOINES,  lA. — The  contract  for  laying  eight  miles  of  conduits  for 
putting  the  overhead  wires  of  the  Edison  Electric  Light  Company  underground 
in  the  business  district  has  been  awarded  to  George  King.  The  company  also 
awarded  to  the  Des  Moines  Clay  Works  the  contract  for  the  conduits. 

HOPKINSVILLE,  KY.— John  H.  Bell,  Jr.,  of  Hopkinsville,  has  secured  a 
franchise   for  an  electric  light  plant. 

MADISON,  ME. — The  estimated  cost  of  an  electric  light  plant  for  Madison 
is  $42,000.     Dr.   W.   G.   Sawyer  is  chairman   of  the  committee. 

PORTLAND,  ME.— The  Omaha  Electric  Light  &  Power  Company  has  been 
organized  at  Portland,  capital,  $3,500,000.  Ernst  L.  Carr,  of  Melrose,  Mass., 
and  Charles  H.  Tolman,  of  Portland,  are  among  the  incorporators. 

ROCKVILLE,  MD. — Joseph  Schreiber,  of  Baltimore,  is  reported  to  have 
secured  the  contract  for  lighting  the  town  with  electricity  at  $1,500  per  year. 
He  will  install  new  machinery  in  the  power  house. 

BOSTON,  MASS. — Penal  Commissioner  John  B.  Martin  has  awarded  to 
Edwin  C.  Lewis,  of  Boston,  the  contract  for  furnishing  and  setting  up  a  com- 
plete electric  system  in  the  new  building  for  the  House  of  Correction,  Deer 
Island,  for  $23,336,  and  to  Hodge  Boiler  Works,  of  Boston,  for  three  horizontal 
tubular  boilers  for  the  same  building  at  $3,586.  The  lowest  bid  opened  July  i 
by  the  Board  of  Trustees  of  Insane  for  installing  an  electrical  system  in  the 
new  building  for  women  at  Austin  Farm,  was  that  of  the  Lord  Electric  Com- 
pany, at  $14,250. 

NECAXA,  MEX. — The  Mexican  Light  &  Power  Company  is  constructing  a 
plant  at  Necaxa.  Its  first  installation  will  comprise  six  7,000-hp  impulse 
wheels,  direct-connected  to  s,ooo-kw  generators.  The  available  head  is  1,250 
feet.  In  connection  with  this  work  it  is  proposed  to  construct  a  storage 
reservoir  with  a  capacity  sufficient  to  operate  the  plant  four  months  inde- 
pendent of  any  fiow  in  river.  Jas.  Ross,  Toronto,  Ont.,  is  president.  F.  S. 
Pearson,  29  Broadway,  New   York,  will  award  the  contracts. 


MA1<0"KT'I'I''.,  MICH.  —  II  is  proposril  to  ruprml  ul)out  Jin.iiciij  in  inipiovnig 
the  nuinicipal  eleclric  light  plant. 

MOKKIS,  MINN.  A  n  yroi  franchlM  has  \trrn  Krnnird  to  the  lowlrr 
Klectric  Company. 

LANKSIIOKO,  MINN.-  'I'honipion  A  Habl>rr>ud  have  secured  the  contrKt 
r<ir  erecting  the  electric  light  plant,  to  lake  the  place  of  the  old  one.  An  en- 
tire new  syslrm  with  new  machinery  for  a  ijo  volt  lighting  system  will  be  in- 
stalled;   also  a  new  watrrwheel,  flume  and  connections  of  slerl. 

ST.  l.OUIS,  MO. — The  new  $3],ooo  municipal  lighting  plant  in  the  City 
Hall  building  was  sntisfaclorily  tested  June  31.  The  entire  plant  will  consist  of 
six  generators  anft  three  iHs-hp  engines.  Two  engines  and  four  generators 
have  lieen  installed.  The  plant  will  light  the  City  Hall,  Four  Courts  and  City 
Jail,  Court  House  ond  I'ire  Engine  House  No.  6,  ami  run  the  new  elevators  in 
the  City   Hall  at   a  saving  to  the  city  of  over  $20,000  yearly. 

PARADISE,  NEV.  A.  Pamiuale,  of  this  city,  has  annnunce<l  his  decision 
to  install  an  electric  plant  on  Martin  Creek,  eight  milcH  from  here,  the  power 
lo  be  generated  at  the  dam  of  the  Paradise  Mining  Company.  Power  will  alio 
be  furnished  for  the  town  of  Winnemucca. 

ANnf)VER,  N.  B, — Bids  will  be  received  July  25  by  the  Andovcr  and 
Perth  Electric  Light  Commissioners  for  installing  an  eleclric  plant  for  the 
villages  of  Andovcr  and  Perth,  including  the  development  of  the  water  power, 
building  power  house,  supplying  and  setting  wheel,  supplying  and  selling  poles 
with  cross  arms,  supplying  and  installing  electrical  plant.  C.  H.  Elliott  is 
secretary. 

MT.  HOLLY,  N.  J.— The  Marlton  Light,  Heat  &  Power  Company  has  been 
incorporated,  with  a  capital  of  $10,000,  by  W.  H.  Zelly,  H.  B.  Dunphey,  and 
others. 

NEWARK,  N.  J. — The  United  Electric  Company  of  New  Jersey  has  secured 
the  contract  for  ligliting  the  city  for  five  years  (1,860  lights)  at  $95  per  light 
per  year. 

SANTA  FE,  N.  M.— It  is  reported  that  the  Capital  Light  &  Power  Company 
will  soon  begin  the  construction  of  an  electric  plant  on  Pecos  River,  the 
power  to  be  transmitted  to  Santa   Fc,  Las  Vegas  and  Albuquerque. 

SCHOHARIE,  N.  Y.— The  power  plant  of  the  Middletown  and  Schoharie 
Light,  Heat  &  Power  Company  was  destroyed  by  fire  on  July  2. 

ALBANY,  N.  Y. — The  Korona  Heat  &  Light  Company,  of  New  York,  has 
been  incorporated;  capital  $100,000.  Directors:  David  Ogiivy,  H.  H.  Hayden 
and  J.    E.   Walker,   New  York. 

MANCHESTER,  N.  Y.— The  Ontario  Light  &  Traction  Company,  of  Canan- 
daigua  has  secured  the  contract  to  light  the  streets  by  electricity  for  ten  years, 
the  price  to  be  $15  per  light  for  the  first  year,  $14  for  the  second  year,  and  $13 
for  the  remaining  seven  years. 

MT.  AIRY,  N.  C. — Bids  will  be  received  by  the  Mayor  until  July  27  for  cer- 
tain supplies  incidental  to  'the  construction  of  the  electric  light,  water  works 
and  water  power  plants.     John  W.    Hays,  of  Petersburg,   Va.,   is  the  engiiieer. 

ASHEVILLE,  N.  C— It  is  reported  that  Mr.  George  W.  Vanderbilt  will 
soon  begin  the  construction  of  a  model  manufacturing  city  between  Hender- 
sonville  and  Brevard,  N.  C.  The  work  will  involve  a  complete  system  of  water 
works,   electric   lighting,  heat  and   power. 

CASSELTON,  N.  D.~Bids  will  be  received  August  3  by  B.  D.  Youells, 
City  Auditor,  for  an  electric  light  plant. 

WILLIAMSBURG,  OHIO.— The  citizens  have  voted  to  issue  electric  light 
bonds. 

JERMYN,  PA.— The  Household  Electric  Light,  Heat  &  Power  Company, 
Jermyn,  has  been  incorporated  with  a  capital  of  $6,000. 

MAYFIELD,  P.\.— The  Independent  Electric  Light,  Heat  &  Power  Com- 
pany, of  Mayfield,  has  been  incorporated  with  a  capital   of  $6,000. 

GLEN  CAMPBELL,  PA.— The  Electric  Light,  Power  &  Manufacturing 
Company  has  been  organized,  with  S.  J.  Smith,  president,  and  C.  W.  McCrady, 
Secretary. 

HOUSTON,  TEX. — It  is  reported  that  the  Houston  Electric  Company  has 
decided  to  expend  about  $100,000  in  improvements  to  its  power  house. 

L.\REDO,  TEX. — C.  C.  Pierce,  of  Laredo,  is  reported  interested  in  the 
construction  of  an  electric  power  plant  on  Rio  Grande  River,  about  25  miles 
above  Laredo. 

BEAUMONT,  TEX.- — The  Beaumont  Light  &  Power  Company  has  been  in- 
corporated with  a  capital  of  $600,000.  Incorporators:  W.  A.  Myrick  and  W. 
J.  jCrawford,  of  Beaumont,  and  C.  H.  Beauchamp,  Jr..  of  Dallas.  The  com- 
pany will  probably  purchase  the  plant  of  the  Beaumont  Ice,  Light  &  Refrig- 
erating Company. 

SE.'\TTLE,  WASH. — The  City  Council  has  passed  an  ordinance  directing 
the  Comptroller  to  secure  bids  for  $590,000  bonds  for  establishing  or  buying  a 
municipal  lighting  and  power  plant. 

JANESVILLE,  WIS. — The  Janesville  Electric  Company  will  construct  an 
extensive  power  plant  here. 

GRANTSBURG,  WIS.— W.  I.  Gray  &  Co.,  of  Minneapolis,  Minn.,  have 
secured  the  contract  for  an  electric  light  plant,  for  $6,695. 

SHEBOYGAN,  WIS.— The  Sheboygan  &  Elkhart  Railway  &  Electric  Com- 
pany has  applied  to  the  city  for  a  fanchise  to  operate  an  electric  lighting 
plant. 

WEYAUWEGA,  WIS.— The  Weyauwega  Electric  Light  Company,  of  Wey- 
auwega,  has  been  incorporated,  capital  $20,000.  Incorporators:  W.  H.  Weed, 
W.   E.  Hinchey  and  F.   E.  Phillips. 

PORT  WASHINGTON,  WIS.— The  Water  Works  Committee  has  recom- 
mended the  construction  of  a  combined  water  works  and  electric  light  plant,  to 
be  located  in   the  gravel  pit,  the  water  to  be  supplied  from  artesian   wells. 
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The  Electric  Railway. 


PRESCOTT,  AltlZ. — The  Prcscott  Electric  Company  lias  commenced  the 
construction  of  a  street  railway  system  in  this  city.  When  completed  it  will 
extend  to  I*'ort  Whipple  and  will  furnish  transportation  for  the  mines  in  that 
section. 

LOS  ANGELES,  CAL.— The  big  deal  between  E.  H.  Ilarriman  and  H.  E. 
Huntington  for  control  of  practically  all  the  electric  roads  in  Los  Angeles 
County  has  been  closed  by  the  payment  of  $1,500,000  and  the  transfer  of  the 
Los  .Angeles  Traction  Company  to  Huntington.  This,  it  is  stated,  ends  all  the 
threats  of  war  between  the  two  interests. 

DECATUR,  ILL. — The  sale  of  the  Decatur  Traction  &  Electric  Company's 
property  has  been  effected  by  a  syndicate  of  Eastern  capitalists  represented  by 
W.  B.  McKinley,  of  Champaign,  purchasing  the  entire  issue  of  $250,000  in 
capital  stock  for  $200,000.  The  system  has  been  bonded  for  $212,000.  This 
makes  the  total  .valuation  of  the  plant  $412,000.  The  capitalists  represented 
by  Mr.  McKinley  are  now  building  intcrurban  systems  that  will  eventually  be 
joined  and  make  an  electric  railway  from  Danville  through  Champaign  and 
Decatur  to  Springfield,  thence  to  St.  Louis. 

CHICAGO,  ILL. — It  is  announced  that  the  Lake  Street  Elevated  Railroad 
securities  committee  has  secured  sufficient  deposits  of  stock  to  warrant  its 
proceeding  with  its  reorganization  plan.  Pending  the  preparation  of  such  a 
plan  the  committee  has  adopted  resolutions  extending  the  time  for  depositing 
the  securities  to   Sept.    15,   1903. 

RICHMOND,  IND.— The  Eastern  Indiana  Electric  Railway  Company  has 
commenced   its  survey  of  the  proposed  line  from  Richmond  to   Portland,   Ind. 

FORT  WAYNE,  IND.— It  is  stated  that  the  Fort  Wayne  &  Southwestern 
Traction  Company,  which  is  now  in  the  hands  of  a  receiver,  will  probably  be 
restored  to  the  stockholders  within  a  few  days.  The  property  was  placed  in 
the  hands  of  S.  L.  Nelson,  the  general  manager,  as  receiver,  at  the  instance 
of  the  National  Bank  of  North  America,  New  York,  which  held  a  $100,000  note 
of  the  company,  and  which  sued  to  prevent  its  claim  becoming  a  junior  lien 
under  a  mortgage  about  to  be  executed.  The  bank  has  dismissed  the  case,  the 
company  having  adjusted  the  claim  to  its  satisfaction,  and  Mr.  Nelson,  it  is 
said,  will  soon  retire  as  receiver  and  resume  his  duties  as  general  manager. 
The   company    has   no   floating   debt. 

DUBUQUE,  lA. — The  Dubuque  &  Western  Railroad  Company  has  filed 
articles  of  incorporation.  Peter  Kiene,  of  Dubuque,  is  president.  The  Eastern 
Securities  Company,  of  New  York,  is  backing  the  project. 

WORCESTER,  MASS. — The  Railroad  Commissioners  have  approved  the 
extensions  of  the  Boston  &  Worcester  Street  Railway  Company  in  Eastern 
Avenue,  Framingham;  of  the  Framingham,  Southboro  &  Marlboro  Street  Rail- 
way Company  in  Worcester  Street,  Framingham,  and  of  the  Hampshire  & 
Worcester   Street   Railway   Company,   in  Warren. 

BOSTON,  MASS. — The  Boston  Transit  Commission  has  opened  bids  for 
the  construction  of  the  last  section  of  the  tunnel  which  will  connect  East 
Boston  with  the  city  proper.  Eight  bids  were  received,  ranging  from  $125,000 
to  $229,170.  The  successful  contractor  will  have  until  Dec.  20  to  complete 
his  work,  and  this  will   not  include  the   laying  of  the  tracks. 

E.XETER,  MASS. — The  Epping,  Brentwood  &  Kingston  Street  Railway, 
chartered  with  an  authorized  capital  of  $200,000,  has  been  organized.  The  di- 
rectors are  Russel  H.  Fellows,  of  Brentwood;  Levi  W.  Bartlett  and  L.  Waldo 
Collins,  of  Kingston;  D.  Frank  Fellows,  of  Brentwood;  John  Scammon,  of 
Exeter;  Mr.  Perrin,  J.  A.  Edgerly,  W.  S.  Goodridge  and  R.  R.  Morris,  of 
Epping.     Russel   H.  Fellows  was  elected  president. 

FALL  RIVER,  MASS.— The  Tiverton  &  Seaconnet  Street  Railway  incor- 
porators— the  company  proposing  to  build  from  New  Bedford  to  Horse  Neck 
and  thence  through  Little  Compton  and  Tiverton  to  Fall  River — have  formed 
a  corporation  with  the  following  directors:  A.  S.  Pennock,  B.  W.  Carlow,  N. 
L.  Sheldon  and  Henry  M.  Brett,  of  Boston;  George  T.  Howard,  of  Little 
Compton;  Job  Wordell  and  Frank  Grinnell,  of  Tiverton. 

SPRINGFIELD,  N.  H.— At  the  annual  meeting  of  the  Springfield  Electric 
Railway  Company  the  following  directors  were  elected:  E.  C.  Crosby  and  C. 
W.  Wyman,  of  Brattleboro;  F.  S.  Coolidge  and  M.  A.  Coolidge,  of  Fitchburg, 
and  W.  W.  Brown,  of  Springfield.  The  directors  elected  E.  C.  Crosby  pres- 
ident and  general  manager;  M.  A.  Coolidge,  vice-president  and  treasurer,  and 
Allyn  J.  Crosby,  superintendent. 

GLEN  FALLS,  N.  Y. — Plattsburg  men  have  formed  a  syndicate  which  has 
quietly  secured  the  rights  of  way  for  an  electric  road  up  the  Saranac  Valley 
from  that   city   to   Clayburg,  a  distance  of  20  miles. 

ALBANY,  N.  Y. — The  State  Board  of  Railroad  Commissioners  has  ap- 
proved of  a  change  of  name  of  the  New  York  and  North  Shore  Railway  Com- 
pany to  the   Long  Island   Electric   Railway   Company. 

JAMESTOWN,  N.  Y. — The  Chautauqua  Traction  Company  has  been  granted 
authority  by  the  State  Railroad  Commission  to  build  an  electric  railway  14 
miles  long  from  Lake  Wood  to  Mayville.    The  company  has  a  capital  of  $500,000. 

BROOKLYN,  N.  Y.. — Plans  have  been  filed  in  the  Building  Bureau  at  Long 
Island  City  for  new  car  houses  to  be  erected  at  the  corner  of  DeKalb  and 
Covert  .\venues,  Ridgewoood,  by  the  Coney  Island  &  Brooklyn  Railroad.  The 
building  will  be  of  brick,  and  will  cover  a  space  of   105   ft.  by  700  ft. 

COLUMBUS,  OHIO. — The  Lancaster,  Logan  &  Nelsonville  Traction  Com- 
pany, of  Logan,  has  been  incorporated,  with  a  capital  of  $10,000,  by  A.  Magoon, 
J.  W.  Jones,  D.  A.  Rannells,  F.  M.  McKay  and  F.  E.  Pierpont. 

NEWARK,  OHIO.— J.  F.  Shorontz,  Edward  Kibler,  Edward  H.  Everett, 
Frank  Moore  and  F.  E.  Elliott  have  applied  for  incorporation  papers  at 
Columbus  for  the  Newark,  Martinsburg  &  Mount  Vernon  Traction  Company. 

CINCINN.\TI,  OHIO.— The  stockholders  of  the  Indianapolis  &  Cincin- 
nati Traction  Company  have  voted  to  increase  the  capital  stock  of  the  com- 
pany   from    $1,500,000    to    $2,000,000,    and    have    authorized    a    bond    issue    of 


$4,000,000.  The  company's  line  will  be  double  track.  The  right  of  way  as 
far  as  Connersville  has  practically  been  secured,  and  the  contract  for  the  con- 
struction of  the  grade  has  been  let.  Rails  for  the  line  have  been  purchased 
from  the  Cambria  Steel  Company,  and  the  ties  have  been  contracted  for  from 
the   Gray  Tie  Company,   of   Evansville. 

HAZLETON,  PA. — Surveys  are  being  made  for  the  new  electric  railway 
between  Hazleton,  Weatherly  and  Mauch  Chunk.  F.  W.  Earned,  of  Wilkes- 
barre    is    president. 

YORK,  PA. — The  Gettysburg  Battlefield  Electric  Railway,  which  was  re- 
cently sold  by  the  Gettysburg  Transit  Company  to  Philadelphia  capitalists,  will 
be   extended  to  Westminster,  Md. 

PITTSBURG,  PA. — An  electric  railway  system  is  to  be  built  between 
Avalon  and  Freedom,  in  the  Ohio  Valley.  It  is  the  project  of  officials  of  the 
Pennsylvania    Railroad. 

WILKESBARRE,  PA.— A  trackless  trolley  line  has  been  projected  to  run 
from  Buttermilk  Falls  by  way  of  Lake  Winola  and  the  East  Mountain  Lithia 
Spring  to  Factoryville,  a  distance  of  about  9  miles.  A  power  house  is  to  be 
erected  at  the  Falls. 

HOMESTEAD,  PA. — An  electric  railway  is  to  be  built  from  Hays  Borough 
south  to  Currys  Station,  a  distance  of  about  6  miles.  The  right  of  way  has 
been  secured  by  E.  W.  Curran,  of  Homestead.  The  capital  of  the  new  com- 
pany is  $36,000.  The  officers  of  the  company  are:  President,  F.  N.  McKinney, 
of  Pittsburg;  secretary,  F.  W.  Curran,  of  Homestead. 

DOYLESTOWN,  PA.— The  Bedminster  Railway  Company,  capital  $15,000, 
has  been  chartered.  The  incorporators  are  Isaac  R.  Rosenberger,  of  Colmar, 
president;  Lewis  Keller,  Dr.  N.  S.  Nonamaker,  John  S.  Bissey  and  John  H. 
Nickel,  of  Bedminster;  Charles  R.  Rosenberger,  of  Colmar;  Harry  J.  Shoe- 
maker and  Samuel  A.  Hellyer,  of  Doylcstown;  Aaron  Kratz,  of  Plumsteadville, 
and  L.    1'.    Muthart,  of  AUentown. 

FREELAND,  PA.— The  Freeland  Electric  Coach  Company  has  been  or- 
ganized to  operate  a  trackless  trolley  line  from  this  place  to  Upper  Lehigh,  St. 
Johns,  Eckley,  Sandy  Run  and  other  towns.  The  officers  are:  President,  Hugh 
Malloy;  vice-president,  Albert  Goeppert;  secretary,  S.  J.  Neuberger;  treasurer, 
M.  Schwabe;  directors,  Hugh  Malloy,  A.  Goeppert,  S.  J.  Neuberger,  M. 
Schwabe,  A.   Oswald,   of   Freeland,  and  Harry   W.   Davis,  of  Wilmington,   Del. 

SCRANTON,  PA. — The  Scranton  Railway  Company  has  entered  into  a 
three-year  contract  with  Division  No.  168  of  the  Amalgamated  -Association  of 
Street  Railway  Employees,  in  which  provision  is  made  for  every  contingency 
that  may  arise  in  the  relation  of  the  company  and  its  employees.  It  went 
into  effect  July  20,  and  remains  in  force  until  April  i,  1906.  The  agreement 
provides  for  a  board  of  five  arbitrators,  one  of  whom  shall  be  a  neutral. 
Motormen  and  conductors  are  to  receive  18  cents  an  hour  for  the  first  year, 
19  cents  for  the  second,  and  20  cents  thereafter. 

HARRISBURG,  PA. — A  charter  was  granted  July  9  to  the  Central  Penn- 
sylvania Traction  Company,  capital  $2,100,000,  which  will  take  over  the  lines 
of  the  Harrisburg  Traction  Company  by  August.  The  directors  are  T.  C. 
Calder,  Edward  Bailey,  James  M.  Cameron,  E.  Z.  Wallower,  A.  G.  Knisely, 
H.  A.  Kelker,  Dr.  W.  H.  Seibert,  James  Russ,  George  W.  Reily,  B.  E.  Myers, 
E.  E.  W'alz,  S.  F.  Dunkle,  Harris  Cohen,  E.  C  Felton,  E.  W.  S.  Parthemore. 
Edward  Bailey  is  president;  W.  G.  Calder,  secretary  and  treasurer,  and  Frank 
Musscr,  general  manager.  It  is  stated  that  the  property  of  the  Harrisburg 
&  Mechanicsburg  Electric  Railway  Company  will  be  acquired  by  the  new  com- 
pany. New  machinery  will  be  installed  at  the  power  plant  and  new  rolling 
stock  secured. 

COLUMBIA,  S.  C. — The  City  Council  of  Columbia  has  passed  an  ordinance 
providing  separate  seats  on  street  cars  for  whites  and  blacks.  Since  the  pas- 
sage of  the  ordinance  the  negroes  of  the  city  have  virtually  determined  upon  a 
boycott  against  the  street  railway  company. 

NASHVILLE,  TENN.— The  Tennessee  Western  Railway  Company  has  been 
incorporated,  with  $100,000  capital  stock,  to  construct  a  railway  from  Hum- 
boldt to  Alamo,  a  distance  of  about  40  miles.  The  incorporators  of  the  company 
are  W.  H.  Skevington,  J.  H.  Connor,  Albert  Akcrs,  James  Brown  and  Bradley 
Walker. 

NORFOLK,  VA. — The  Chesapeake  Transit  Company  has  increased  its  cap- 
ital stock  from  $500,000  to  $630,000.  The  additional  capital  is  to  be  used  for 
the  construction  of  more  cars  and  other  equipment. 

RICHMOND,  VA.- — The  striking  street  car  men  announce  that  they  have 
secured  subscriptions  to  stock  aggregating  $40,000  and  will  purchase  a  large 
number  of  automobiles  capable  of  carrying  twenty-five  persons  each.  These 
will  be  put  on  the  streets  paralleling  the  lines  of  the  street  car  company. 

MORGANTOWN,  W.  VA. — Surveys  have  been  started  on  the  proposed 
electric  railway  from  Morgantown  to  Granville.  The  Union  Utility  Company 
is  having  the  surveys  made.  It  will  build  the  line  under  the  charter  recently 
granted  the  Fairmont,  Morgantown  &  Cheat  River  Trolley  Company,  and  they 
will   operate   it   together. 

FOND  DU  LAC,  WIS.— The  Fond  du  Lac  &  Northwestern  Railway  Com- 
pany has  been  incorporated  to  construct  and  operate  an  intcrurban  railway 
from  Fond  du  Lac  to  Manitowoc  and  Applcton.  The  incorporators  are  W. 
H.  Phillips,  H.  W.  Wilson,  Franklin  Phillips,  J.  E.  McMullen  and  F.  H.  Sweet. 

LA  CROSSE,  "WIS.— The  La  Crosse  &  Black  River  Electric  Railroad  Com- 
pany, which  proposes  to  build  between  La  Crosse  and  Black  River  Falls,  has 
made  application  for  a  franchise.  The  construction  of  the  road  will  begin 
in  the  fall,  and  it  will  cost  $1,000,000.  The  road  is  incorporated  temporarily 
at  $500,000. 

MARINETTE,  WIS. — The  Marinette  and  Menominee  street  railway  and 
lighting  companies  will  be  formally  combined.  The  capital  stock  is  to  be 
increased  from  $300,000  to  $560,000  to  make  improvements.  The  name  of  the 
consolidated  corporations  is  to  be  the  Menominee  &  Marinette  Light  &  Traction 
Company,  with  general  offices  in  Menominee. 
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Ill)  Ull.l.lAM  I  mm  r  KI.IC  1  UIC  (OMP.XNY,  of  Clcvrlmi.l,  Ohio.  Iiat 
ticcii  liicui'liuralrtl  Ui  t>wn  (rlr|>lioiir  liiirK,  upplianccs  uiiil  i>lhcr  ilrvii'm;  cu|>tlul 
$iSo,aoo. 

THE  MANll.MIAN  SWl  ITllllUAkD  COMPANY,  of  Newark.  N.  J  .  Iio* 
licrii  iiK'orpomlrd;  capllul,  ))uu,uiiii.  Iiu't>r|i>iratur>:  CImrIrt  I^oefTlcr,  AukuX 
Schramm  ami  I'arl  II.  Van  Daur. 

THE  SHAW  ENGINKERINC;  &  M ANUFACl  URINU  COMPANY,  of  New 
ark.  N.  J.,  Iiui  brcn  iiict>r|>»rutr>l  willi  a  capital  of  $100,000.  Incorporaturi: 
H.  M.  Shaw,  J.  C.   lUrviiry,  I".   M.  Shaw. 

THE  NASSAU  TRANSPdUTATION  COMPANY,  of  New  York,  hai  been 
inci>r|>orntril  with  a  capital  of  $50,000.  The  director*  arc  J.  J.  Il.ill  uml  (°.  I. 
Ilnll,  of  .Nrn    York,  iiiul  Jamra  Hall,  of   llruokl)'n. 


LEGAL. 


MANHATTAN  ELEVATED  TIIIKD  TRACK.— A  decision  in  the  matter  of 
the  third,  or  express,  track  un  (he  West  Side  lines  uf  the  Manhattan  Elcvatril 
Railway  has  been  handed  down  by  Supreme  Court  Justice  Truax,  who  holds 
that  though  Henry  B.  Auchincloss,  the  pl.iintitT,  is  not  entitled  to  have  the  extra 
track  removed,  yet  he  is  entitled  to  receive  both  fee  and  rental  damages, 
amounting  in  his  case  to  $9,000  for  fee  and  $8,000  for  rental.  Mr.  Auchincloss 
objected  to  the  third  track  on  the  ground  that  it  was  unauthorized  by  law,  and 
contended  that  the  building  of  the  express  track  in  short  sidings  was  only  an 
evasion  of  the  statute  which  prohibited  a  continuous  third  track.  When  the 
suit  was  first  brought  Justice  BischofI  dismissed  it,  but  the  Appellate  Division 
reversed  him  and  ordered  a  new  trial,  holding  th.lt  the  construction  of  the 
track  was  unauthorized,  and  imposed  an  extra  burden  on  the  plainlifT's  prop- 
erty. Justice  Truax  in  his  decision  says  that  it  is  unnecessary  to  consider 
whether  the   third    track   was   a  siding,   as  had   been   clainied.    or    not. 


PERSONAL. 


Earnest  McCleary. 


MR.  EARNEST  McCLEARY,  whose 
portrait  is  here  shown,  is  the  new  pres- 
ident of  the  National  Electrical  Con- 
tractors' Association,  succeeding  Mr. 
Eidlitz,  who  has  been  so  active  and 
eflicient  in  that  capacity.  Mr.  McCleary 
is  a  member  of  the  firm  of  McCleary 
and  Colquitt,  of  Detroit.  He  has  been 
association  director  for  the  state  of 
Michigan,  and  one  of  the  most  popular 
men  in  the  national  organization.  He 
not  only  possesses  a  thorough  training 
as  an  electrical  engineer,  but  has  a 
knowledge  of  law  that  has  been  of  in- 
estimable value  in  all  sessions  of  the 
directors  of  the  association.  He  has 
been  actively  interested  in  the  national 
body  since  its  organization,  and  was  early  recognized  as  a  leader  among  its 
members.  It  was  largely  through  his  efforts  that  the  large  exhibition  of  elec- 
trical apparatus  was  held  in  connection  with  this  session  of  the  convention  at 
Detroit. 

MR.  G.  M.  GEST,  the  expert  subway  contractor,  was  in  New  York  the  early 
part  of  this  week  looking  after  some  of  his  large  contracts. 

MR.  M.  R.  FISTER,  of  the  Home  Telephone  Company,  Elkhart,  Ind.,  has 
resigned  to  accept  a  position  with  the  StrombergCarlson  Telephone  Mfg.  Com- 
pany at   Rochester,  N.    Y. 

CAPT.  LEONARD  D.  WILDMAN,  Signal  Corps,  has  been  ordered  to  pro- 
ceed to  New  London,  Conn.,  on  business  pertaining  to  the  electric  installa- 
tions of   the    Signal   Corps. 

MR.  FREDERIC  NIOHOLLS,  ex-  president  of  the  National  Electric  Light 
Association,  has  been  elected  vice-president  of  the  Toronto. Street  Railway  Com- 
pany in  the  place  of  James  Ross,  resigned. 

MR.  G.  MARCONI  will,  it  is  said,  return  to  this  country  in  August  to  fol- 
low up  the  work  here,  when  one  improvement  to  be  introduced,  it  is  said,  will 
be  the  abolition  of  the  present  tall  towers  and  wire  masts. 

MR.  W.  VAN  WHITALL  has  withdrawn  from  the  firm  of  Gilbert  Wilkes 
&  Co.,  Denver,  of  which  he  was  one  of  the  organizers.  His  holdings  in  the 
company  were  purchased  by  Mr.  Woolfington.  Mr.  Whitall  will  take  up  other 
lines  of  work  for  the  future. 

MR.  J.  D.  MAGUIRE,  of  the  National  Electric  Company  (successor  to  the 
Christensen  Engineering  Company),  Milwaukee,  informs  us  that  his  company 
has  just  closed  the  contract  for  the  World's  Fair  Exposition  at  St.  Louis  for 
the  entire  air  brake  equipments  for  their  intramural  road.  It  was  a  very  keenly 
contested  contract,  and  the  company  feels  quite  elated  over  its  success. 

MR.  T.  H.  BAILEY'  WHIPPLE,  who  has  been  associated  with  the  Sawyer- 
Man  Electric  Company  as  assistant  to  the  second  vice-president,  succeeds  Mr. 
C.  W'.  Rice  in  the  Nernst  Lamp  Company.  Mr.  Whipple,  who  was  formerly 
connected  with  the  Jandus  Electric  Company,  of  Cleveland,  Ohio,  is  a  man  of 
wide  experience  and  acquaintance  in  the  electric  lighting  field,  and  eminently 
fitted  for  the  position  which  he  assumes. 

MR.  PHILIP  DAWSON,  the  well-known  civil  and  electrical  engineer,  pre- 
sided at  the  Savage  Club  dinner  in  London  recently,  when  affairs  as  well  as 
the   entrees   had   a   decidedly   electrical   flavor.      The  broad   sheet   menu    had   an 


excellent  portrait  of  Mr.  Dawson  in  the  center,  surroundnl  by  other  skrichrs 
of  Well-known  men,  and  uf  ricclric  railway  upparatui,  huinoroutly  depicted. 
In  one  corner  u  Yerkrs  cur  Is  iihuwn  liutlinK  a  MurKuii  <ui   oil  the  truck. 

MR.  IIKNRY  IIAI.I.IIKRG,  fui  a  few  years  past  the  arc  liglitinK  expert  of 
the  (irncrul  Incumlrstriil  Are  I.iuhl  Company,  has  just  been  ollried  and  has 
uctrpied  the  responsible  position  of  general  supcrinlrndent  of  the  electrical 
drpsrlnienl  of  the  Cincinnati  Gas  fli  Kleclrir  Company.  lie  will  take  over 
llirar  new  duties  after  August  is,  when  a  large  aniuuni  uf  impuitanl  ilevelup- 
nirnl  wurk  uwuils  his  attention,  In  which  his  faniiliarily  with  the  technical 
alTairs  of  this  large  corporation   will   help  him. 

MR.  CAI.VIN  W.  RICE,  second  vice-president  of  the  .N'ernni  I^mp  Com- 
pany, of  Pittsburg,  Pa.,  has  announced  his  resignation  from  the  Company,  to 
the  universal  regret  of  his  business  associates,  who  found  in  him  that  combina- 
tion of  exceulivr  ability  and  perKonal  attraction  so  much  to  be  desired.  .Since 
May,  isioj,  Mr.  Rice  has  held  the  position  of  second  vice-preirident,  to  which 
he  later  adiled  the  duties  of  sales  manager.  To  his  efforts  is  due  in  a  large 
measure  the  succesii  of  the  company,  the  past  year  having  been  u  particularly 
prosperous   one. 

MR.  H.  H.  VREELAND,  I'resident  of  the  Inlerborough  Kapiil  Transit  Com- 
pany, New  York,  was  at  last  reports  in  Holland.  Referring  to  his  desire  to 
banish  business  from  his  mind  and  take  a  complete  rest,  he  stated,  while  in 
London,  that  he  had  hard  work  to  get  himself  down  from  100  to  zero.  "Now 
that  I  feel  that  I  have  reached  that  point,  I  am  making  a  steady  elTort  to  keep 
from  rising  again.  I  am  not  making  a  study  of  street  railways;  in  fact,  I 
am  avoiding  the  subject." 

BARONESS  HELMHOLTZ." — Considerable  space  is  given,  says  the  New 
York  Evening  I'osI,  in  Prof.  Leo  Konigsbcrger's  new  three-volume  biography 
of  Ilelmholtz  to  the  wife  of  that  eminent  man  of  science.  Thanks  to  her 
intelligence  and  |>ersonal  charms  her  home  was  for  a  long  time  the  social  head- 
(luartcrs  of  the  savants  in  Berlin,  most  of  whom  were  intimate  friends  of 
Ilelmholtz.  Among  his  English  friends  the  warmest  were  Lord  Kelvin,  Far- 
aday and  Tyndall.  He  used  to  visit  Tyndall  in  his  picturesquely  situated  villa 
near  the  Aletsch  glacier,  in  Switzerland,  and  like  that  eminent  Englishman  he 
used  to  combine  scientific  study  of  the  Alpine  phenomena  with  climbing  and 
recreation.  When  Edison  went  to  Heidelberg  in  1889  to  exhi 
to  the  German  men  of  science,  Ilelmholtz  was  forineost  among  those  who  ex- 
tended to  him  a  cordial  greeting. 


OBITUARY. 


MR.  E.  W.  BLISS. — We  regret  to  note  the  sudden  death  of  Mr.  Eliphalet 
W.  Bliss,  the  head  of  the  great  mechanical  and  manufacturing  concern  that 
bore  his  name.  He  died  late  on  Tuesday  afternoon,  July  21,  at  his  country 
home.  Owl's  Head,  Bay  Ridge,  from  heart  disease,  following  a  week's  illness 
due  to  indigestion.  Mr.  Bliss  was  born  at  Coopcrstown,  N.  Y.,  on  April  12, 
1836.  His  school  education  ended  with  his  sixteenth  year,  and  he  then  served 
five  years'  apprenticeship  in  a  machine  shop.  He  worked  as  a  journeyman  ma- 
chinist in  Syracuse  and  Meriden,  Conn.,  and  served  through  the  Civil  War 
with  the  Union  army.  After  the  war  he  went  to  Brooklyn,  where  he  estab- 
lished himself  in  business.  He  founded  the  manufacturing  concern  of  E.  W. 
Bliss  &  Co.,  and  the  United  States  Projectile  Company,  being  President  of  both 
corporations.  He  was  also  identified  with  many  other  enterprises.  Mr.  Bliss 
was  an  enthusiastic  yachtsman  and  clubman.  He  was  a  member  of  the  New- 
York,  Atlantic,  Larchmona  and  American  Yacht  Clubs.  He  was  also  a  member 
of  the  Union  League  and  Metropolitan  Clubs,  and  of  Lafayette  Post  No.  140, 
G.  A.  R.  He  leaves  a  widow,  Mrs.  Lane,  his  daughter,  and  several  grand- 
children. It  is  stated  that  he  died  while  talking  over  with  his  wife  the  plans 
of  a  holiday  trip  to  Germany,  to  be  undertaken  in  a  fe  wdays. 


Educational. 


AMERICAN  SCHOOL  OF  CORRESPONDENCE.— As  the  result  of  his 
presence  at  a  reception  tendered  by  Dr.  Gunsaulus,  president  of  Armour  In- 
stitute, to  the  students  of  American  School  of  Correspondence,  Mr.  William 
E.  Curtis,  of  the  Chicago  Tribune,  was  so  impressed  with  the  earnestness  of 
the  three  thoflsand  students  who  attended,  that  in  the  Chicago  Record-Herald 
he  devoted  several  columns  to  the  subject  of  correspondence  school  education, 
which  he  commended  in  warmest  terms.  Prof.  Elliott,  of  Harvard,  while  re- 
cently visiting  the  school,  was  also  greatly  impressed  at  the  work  being  done, 
and  expressed  himself  amazed  at  the  scope,  thoroughness  and  standard  of  the 
instruction.  The  character  of  the  instruction  papers  is  illustrated  by  the 
fact  that  they  are  used  at  Columbia  University  and  by  the  United  States 
Government  at  the  Army  Post  Schools. 

TULANE,  UNIV'ERSITY",  LA.— Prof.  Douglas  Anderson,  of  the  department 
of  electrical  engineering,  Tulane  University  of  Louisiana,  New  Orleans,  writes 
us  as  follows:  Our  engineering  courses  here  are  so  organized  that  the  four- 
year  students  in  mechanical  engineering  get  only  one  complete  year  in  elec- 
trical engineering,  there  being  no  special  course  in  that  subject.  A  student  de- 
siring to  take  further  work  in  and  to  make  a  specialty  of  electrical  engineer- 
ing has  to  come  back  for  an  additional  year  or  two.  Of  this  latter  class  Mr. 
George  Howe  completed  this  year  a  two-years'  postgraduate  course  in  elec- 
trical engineering  and  received  the  degree  of  mechanical  engineer.  He  is  now 
at  Schenectady  in  the  students'  course  of  the  General  Electric  Company  and  ex- 
pects to  return  to  Tulane  next  year  as  an  instructor  in  the  physical  laboratory. 
As  far  as  I  know,  none  of  the  regular  four-year  graduates  of  this  session  has 
gone  into  electrical  work,  but  several  of  them  expect  to  return  next  session 
in  order  to  continue  their  work  in  electrical  engineering. 


July  25,  1903. 
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Urabe  flotee. 


VAKLKY  DUPLEX  MAGNET  COMPANY  requests  that  its  mail  be  ad- 
dressed to  Providence,  R.  I.,  as  well  as  Phillipsdale.  It  appears  that  letters 
properly  addressed  to  Phillipsdale,  R.  I.,  go  almost  invariably  to  Philadelphia, 
and  in  some  instances  are  sent  to  the  lliilippines.  Hence  correspondents  will 
greatly   facilitate  their  own  affairs  by  adding  Providence. 

THE  NATIONAL  ENGINEERING  COMPANY,  214  Terrace,  Buffalo,  N. 
Y.,  has  been  organized  to  do  business  as  engineers,  agents  and  contractors. 
As  engineers  it  is  prepared  to  furnish  mechanical  designs  of  machinery, 
power  plants,  transmission  systems,  shops,  mills,  etc.;  as  agents  it  will  take 
charge  of  installation  work  for  other  companies,  and  as  contractors  will  build 
and  install  plants. 

THE  MISSOURI-AMERICAN  ELECTRIC  COMPANY  announces  in  a 
pam|)hlct  the  coming  of  the  Miller  incandescent  lamp  and  describes  the  very 
complete  preparations  that  have  been  made  for  its  manufacture.  A  number 
of  special  machines  never  heretofore  used  will  be  employed  in  the  manufacture 
of  this  lamp,  and  it  is  stated  that  the  filament  plant  is  the  most  up-to-date  in 
the   United   States. 

R01S15INS  &  MYERS  COMPANY,  Springfield,  Ohio,  has  resolved  to  adopt 
for  its  well-known  dynamo  and  motor  apparatus  the  designation  "The  Stan- 
dard," and  will  apply  it  to  all  its  product  after  September  i,  1903.  This  term 
has,  indeed,  long  been  applied  by  it  to  the  familiar  Robbins  &  Myers  fan 
motors,  but  will  now  cover  the  whole  range  up  to  the  largest  size  of  dynamo 
sent  out  from  its  factories. 

NERNST  LAMPS  IN  JEWELRY  STORE.— A  recent  test  of  the  Nernst 
lamp  made  at  the  instance  of  Mr.  F.  O.  O'Neill,  jeweler,  of  Philadelphia, 
showed  an  average  consumption  per  hour  of  88  watts,  about  half  that  required 
for  incandescent  lamps  giving  the  same  amount  of  light.  This  economy,  with 
the  superior  quality  of  light  given  by  the  Nernst  lamp — an  especially  desirable 
feature  in  the  illumination  of  jewelry  or  other  stores  requiring  a  brilliant  light 
showing  true  color  values — led  to  the  installation  of  twenty  Nernst  lamps. 

PELTON   WATER    WHEELS.— The  latest   edition   of   the   catalogue   of   the 


Pclton  Water  Wheel  Company,  San  Francisco,  includes  88  pages,  bound  in 
stiff  covers.  The  pamphlet  has  rather  the  character  of  a  technical  treatise  on 
high-head  hydraulic  engineering  than  of  a  trade  bulletin.  In  a  section  under 
the  head  of  "General  Information,"  a  concise  resume  is  given  of  the  main 
features  of  this  branch  of  hydraulic  engineering,  and  in  other  parts  of  the 
pamphlet  are  many  valuable  hydraulic  tables,  such  as  for  calculating  the  horse 
power  of  water,  the  loss  of  head  by  pipe  friction,  wire  measurement,  etc. 

ELECTRICITY  IN  MINING.— The  great  part  which  electricity  plays  in 
mining  is  well  illustrated  by  a  recent  publication  of  the  Jeffrey  Mfg.  Company, 
of  Columbus,  Ohio.  This  consists  of  a  128-page  catalogue  relating  to  mining 
machinery,  a  greater  part  of  which  is  devoted  to  electrically  operated  coal  cut- 
ters and  coal  drills,  and  electric  motors  for  mine  and  surface  haulage.  Every 
form  of  these  appliances  is  illustrated  in  excellent  wood  cuts  printed  on  half 
tone  paper.  The  latter  part  of  the  catalogue  is  descriptive  of  electrical  gen- 
erating machinery,  switchboards,  mining  pumps  and  details  of  electrical  min- 
ing installations. 

THE  STANDARD  ENGINEERING  COMPANY,  Cleveland,  Ohio,  has  been 
incorporated  to  conduct  a  general  engineering  and  contracting  business,  suc- 
ceeding the  business  which  was  recently  conducted  under  the  firm  name  of  the 
Standard  Engineering  Company,  of  Detroit,  Mich.  The  officers  are  F.  A. 
Little,  president;  George  L.  Wells,  vice-president;  A.  J.  Wells,  secretary;  J. 
Tufel,  treasurer;  W.  E.  Davis,  consulting  electrical  engineer,  and  Henry  L. 
Payne,  consulting  chemist.  The  company  is  prepared  to  do  all  kinds  of  en- 
gineering, including  the  construction  of  complete  electric  railway  systems,  elec- 
tric power  and  lighting  plants. 

LIVE  STEAM  WATER  PURIFIERS  AND  HEATERS.— The  Hoppes  Man- 
ufacturing Company,  Springfield,  Ohio,  has  issued  a  new  edition  of  its  cata- 
logue on  live  steam  water  purifiers,  exhaust  steam  feed  water  heaters,  steam 
separators,  oil  eliminators  and  exhaust  heads,  and  also  a  separate  pamphlet  on 
steam  separators,  oil  eliminators  and  exhaust  heads.  Both  of  these  publica- 
tions are  well  printed  on  coated  paper  and  illustrated  by  extremely  good  half 
tone  cuts.  In  addition  to  illustrations  showing  all  of  the  details  of  the  various 
apparatuses,  are  cuts  which  show  the  condition  of  the  trays  when  ready  for 
cleaning;  these  details  will  particularly  impress  upon  the  minds  of  the  steam 
users  the  great  value  of  transferring  from  a  boiler  to  a  special  apparatus  easily 
cleaned,   the    deposit   of   impurities   from   feed   water. 


UNITED  STATES  PATENTS  ISSUED  JULY  14,  1903. 
[Conducted  by  Wm.   A.   Rosenbaum,   Patent   Attorney,    140   Nassau   St.,   N.   Y.] 
73J.730.      TELEPHONE-RINGING    DEVICE;    James    L    Gemmill,    Cleveland, 
Ohio.     App.   filed   Feb.   24,   1902.      (See  page   144.) 

732,734.  TELEPHONE  RECEIVER;  John  S.  Goldberg,  Chicago,  III.  App. 
filed  Feb.    14,    1903.      (See   page   143.) 

73-'.795-  SUB-STATION  TELEPHONE-CIRCUIT;  Almon  B.  Stetson,  Mai- 
den,   Mass.      App.    filed    March    31,    1903.      (See   page    143.) 

732,874.       AUTOMATIC     CENTRAL-STATION     TELEPHONE     SYSTEM; 

Friedrich  Merk,  Berlin,  Germany.     App.  filed  May  31,  1902.    (See   page   143.) 
732,915.      GUARD    FOR    SPEECH    RECEIVERS    AND    TRANSMITTERS; 

Samuel    J.    Ballard,    Los   Angeles,    Cal.      App.    filed    Oct.    14,    1902.      (See 

page    1 43-) 
732,931.      TELEPHONE-SWITCHBOARD;     Charles    E.     Egan,    Chicago,     111. 

App.   filed  May   i,     (See  page  144.) 
733,021.     TELEPHONE;   Benjamin  O.   Fox,  Milwaukee,  Wis.     App.   filed  July 

11,    1902.      (See  page   144-) 
733,271.      ELECTRIC   BRAKE;     William   B.   Potter,   Schenectady,   N.   Y.   App. 

filed  Jan.    30,    1901.     An   auxiliary   source   of   current   can   be   thrown   into 

the   braking   circuit   of  the   motors  to  hold  the   brakes  after  the   motor  has 

ceased   to    rotate. 
733,296.     TELEPHONE;    Ernest   Hugo   Strauss,   Chicago,   111.     App.   filed  July 

14,    1902.      (See  page   144.) 

733.305-  ELECTROMAGNET;  Isaac  G.  Waterman,  Santa  Barbara,  Cal. 
App.   filed  June  24,    1902.      A   modification   of   733,097. 

733,343.  ELECTRICAL  APPARATUS  FOR  USE  OF  ULTRA-VIOLET 
RAYS;  Frederick  F.  Strong,  Boston,  Mass.  App.  filed  May  11,  1903.  A 
vacuum  tube  having  a  discharge  electrode  and  a  lens  transparent  to  ultra- 
violet rays,   located  opposite  the  electrode. 

733,389.  PROCESS  OF  REMOVING  SILICA  FROM  COKE;  Charles  M. 
Hall,  Niagara  Falls,  N.  Y.     App.  filed  Sept.  24,   1902.      (Sec  page   142.) 

733,401.  ALTERNATING  CURRENT  MOTOR  CONTROLLER;  Austin 
Kimble,  Chicago,  111.  App.  filed  Jan.  26,  1903.  The  field  magnet  is  in  the 
main  circuit  while  the  armature  current  is  supplied  from  the  secondary  of 
a  transformer,  the  voltage  being  determined  by  the  number  of  coils  of  the 
secondary   thrown    into   circuit. 

733.436-  CLAMP  FOR  USE  IN  CONNECTION  WITH  SOCKET  CARBON 
BRUSH  HOLDERS;  Oscar  M.  Stiegler,  Boston,  Mass.  App.  filed  Nov.  8, 
1902.     A  clip  fitting  the  rear  end  of  a  carbon  brush. 

733,485.  MEANS  FOR  THE  CONTROL  OF  THE  ELECTRICAL  DRIVING 
OR  REVERSIBLE  ROLLING  MILLS;  Carl  Ilgner,  Breslau,  Germany. 
App.  filed  June  25,  1902.  An  arrangement  of  a  motor-dynamo  in  com- 
bination with  a  fly-wheel  to  prevent  tluctuations  of  current  due  to  the 
reversal   of   rotation   of   the   rolling   mill   motor. 

733.496.  TROLLEY  FOR  ELECTRIC  LINES;  Kennedy  Lyons,  New  Rum- 
ley,  Ohio.  App.  filed  March  5,  1903.  A  device  to  retain  the  wheel  on  the 
wire. 


733.502.  MEANS  FOR  PROTECTING  THE  EXPOSED  OR  LIVE  PARTS 
OF  ELECTRIC  SWITCHES,  CUT  OUTS,  ETC.;  William  McDevitt,  Phil- 
adelphia, Pa.  .\pp.  filed  April  14,  1903.  The  base  block  upon  which  the 
switches  are  mounted,  is  built  up  of  a  number  of  blocks  of  various  sizes 
and  shapes,  so  arranged  as  to  house  the  metal  parts  in  grooves  or  chambers. 

733.524-  TROLLEY  POLE  GUIDE;  Hezekiah  O.  Woodbury,  Beverly,  Mass. 
App.  filed  Oct.  13,  1902.  A  pair  of  horns  arranged  to  be  thrown  upward 
to  act  as  a  finder  for  the  trolley  wheel. 

733,549-  ELECTROMAGNET;  David  L.  Lindquist,  Yonkers,  N.  Y.  App. 
filed  March  25,  1903.  A  plurality  of  coils  wound  transversely  upon  a  mag- 
net core  and  symmetrically  disposed  with  reference  to  an  axis  perpendicu- 
lar to  the  pole  face,  whereby  the  armature  will  be  prevented  from  chat- 
tering when  the  coils  are  traversed  by  an  alternating  current. 

733.550.  CONTROLLING  DEVICE  FOR  ALTERNATING  CURRENT  MO- 
TORS; David  L.  Lindquist,  Yonkers,  N.  \'.  App.  filed  March  25,  1903. 
The  motor  controls  itself  by  the  change  of  voltage  in  the  secondary  cir- 
cuit from  the  period  of  starting  to  the  attainment  of  full  running  speed, 
the  voltage  then  decreasing  from  a  maximum  to  zero. 

733.551.  ELECTRIC  CONTROLLER;  David  L.  Lindquist,  Yonkers,  N.  Y. 
App.  filed  April  lo,  1903.  An  induced  current  obtained  from  current  fluc- 
tuations in  starting,  is  used  to  control  the  cutting  out  of  the  starting  re- 
sistance. 

733,553-  ELECTRIC  CONTROLLER  FOR  HYDRAULIC  ELEVATORS;  Jo- 
seph W.  Moore,  Newton,  Mass.  App.  filed  Dec.  26,  1901.  Instead  of  the 
usual  pilot  valve  for  operating  the  main  valve  of  the  elevator,  it  is  pro- 
posed to  use  an  electric  controller  acting  directly  on  the  main  valve  itself 
and  capable  of  automatically  controlling  the  same  as  well  as  being  sub- 
ject to  control  from  the  car. 

733,556.  SUBMARINE  TELEGRAPHY;  Alexander  Muirhead,  Shortlands, 
Eng.  App.  filed  Dec.  27,  1898.  Self-inductances  serve  to  regulate  the 
amount  of  "curb"  required  to  produce  the  most  rapid  changes  at  the  be- 
ginning of  the  cable  and  other  self-inductances  in  shunt  to  the  receiver 
and  condenser,  permit  the  steady  current  to  pass  while  causing  the  rapid 
variations  to  operate  the  receiver. 

733.560.  PROTECTIVE  ELECTRIC  SWITCH  BOX;  August  Sundh,  Yon- 
kers, N.  Y.  App.  filed  Feb.  20,  1901.  Details  of  a  switch  box  arranged 
to  be  inserted  at  any  point  in  a  conduit. 

733.561.  PRESSURE  REGULATED  SWITCH;  August  Sundh,  Yonkers, 
N.  Y.  .\pp.  filed  July  11,  1902.  Details  of  an  automatic  switch  adapted 
to   be   actuated   by   fluid   pressure. 

733.562.  ELECTROHYDRAULIC  CONTROLLER  FOR  ELECTRIC  MO- 
TORS; August  Sundh,  Yonkers,  X.  Y.  ."^pp.  filed  July  11,  1902.  Means 
whereby  a  relatively  light  current  in  a  primary  circuit  is  enabled  to  set 
into  operation  hydraulic  mechanism  of  considerable  power  for  operating 
the  devices  which  immediately  control  the  circuits  of  the  motor. 

-33,563.  ELECTRIC  CONTROLLER;  August  Sundh,  Yonkers,  N.  Y.  App. 
filed   March    16,    1903.      The   invention   consists   in   means   for   producing  a 
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roiiipniiiiil  inaiiiiclic  circuit  iiKhiding  a  movulilc  Imily,  nirmia  (or  inuvinii 
lliit  lituly  III  rnliicc  (he  rrliu'lnncc  In  the  circuit  unj  utiirr  inrani  lot 
incrrii>lii||  llir  iimunellc  flux  in  »aiil  circuit  niniullanruuily  with  the  move- 
nirni  uf   llic  buily, 

7JJ.56^.  KI.F.CTRIC  CONTROl.LKR;  Augud  Sumlh.  Yonkcr..  N.  Y.  App. 
filrU  March  16,  igoj.  A  certain  conntructinn  ami  cnnihiniilion  of  parti  fur 
a  controller. 


7JJ.34J-^  Electrical    .Apimrntus    for    Use    of    Ullra    V'iulct    Rays. 

7.13.565-  ELECTRIC  CONTROI.I.KR;  August  Sundh.  Yonkcrs,  N.  Y.  App. 
filed  March  16,  1903.  An  clcclroniagnet,  a  movable  armature,  a  circuit 
closing  device  controlled  by  the  magnetic  field  of  said  armature  and  caused 
to  close  circuit  when  saiil  armature  is  moved  into  attractive  proximity 
thereto,  and  means  for  reilucing  the  current  strength  in  said  electromagnet 
after   said   circuit    has   been   closed. 

73J.566.  ELECTRIC  CONTROLLER;  August  .Sundh,  Yonkcrs.  N.  Y.  App. 
filed  March  16,  1903.  A  switch  designed  to  be  certain  and  positive  in  Its 
action  and  unaffected  by  vibrations  and  jars  that  occur  on  vehicles. 

733.567.  ELECTRIC  CONTROLLER;  August  Sundh.  Yonkcrs,  N.  Y.  App. 
filed  March  16,  1903.  Consists  of  means  for  producing  two  magnetic 
fields,  an  armature  movably  supported  in  one  field  and  actuated  thereby  to 
move  into  the  other,  and  means  controlled  by  the  armature  for  neutralizing 
its  actuating  field  upon  the  armature  becoming  subject  to  the  holding  con- 
trol of  the  field   into  which   it   has  been  moved. 

733.568.  PIPE  OR  ROD  COUPLING  DEVICE;  August  Sundh,  Yonkcrs,  N. 
Y.  .^pp.  filed  March  16,  1903.  A  clamp  for  the  end  of  a  pipe  consisting 
of  two  semi-circular  parts  held  together  by  bolts  and  having  threads  en- 
g.nging  with   the   end   of  the   pipe. 

733.569.  BINDING  POST  AND  CONTACT  FOR  ELECTRIC  SWITCHES; 
William  C.  Tregoning,  Hartford,  Conn.  App.  filed  April  23,  1903.  A  pe- 
culiar form  of  sheet  metal  clip  secured  to  the  top  of  a  binding  post. 

733.5-8.  PROCESS  OF  SMELTING  METALS  AND  METAL  COM- 
POUNDS; Georg  Egly,  CharloUenburg,  Germany.  App.  filed  Jan.  14, 
1903.      (See  page   143.) 

733.587.  ELECTRICAL  ROTARY  PORTABLE  MACHINE  FOR  CUTTING 
SL'G.-\R  CANE;  ETC.;  Stephen  J.  Hylton-Bravo,  Hawthorn,  Victoria,  Aus- 
tralia. App.  filed  April  18,  1903.  A  circular  saw  driven  by  a  motor  located 
at    its    hub. 
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7.IJ.6JI.  CONDUIT  AND  TROUGH  I'OK  ELECTRIC  CONDUCTORS; 
Thomai  E.  Drvuiuhirr,  Chlilchurnt,  ling.  App.  filed  March  3,  ignj.  A 
conduit  huilt  up  of  criiient  in  which  metallic  net   work  ii  embedded. 

7JJ.'MJ.  roRM  FOR  WINDING  ARMATURE  COILS;  William  F.  Free., 
Schenectady,  S.  Y.     App.  filed  .Sept.    1,  1898.     UctaiU  uf  cuntlruction. 

rjj.'>37.  DK.MAGNKTI/KK;  William  }.  Fortler.  Milwaukee,  Wit.  App.  filed 
March  15,  19"-'  A  lunvcnicnt  apparalui  for  demagnetizing  walchc*, 
touli,   etc. 

733.667.  AUTOMAIK  i;AS  LIGHTING  ATTACHMENT;  Chartea  F. 
Maion,   Dryden,   N.    Y.      App.    hied    March   33,    1903.      Delaili. 

733.674  AKRANGKMKNT  FOR  THE  SLl'I'OKT  AND  COOLING  OF 
STATICAL  OZONIZERS;  Mariut  Olio,  Parii,  France.  App.  filed  May 
j6,    1903.      (Sec   page    143.) 

733.70a.  ELECTRICALLY  OPERATED  MUSICAL  INSTRUMENT;  George 
H.  Daviii,  New  York,  N.  Y.  App.  liled  Nov.  9,  1896.  Relate*  to  the  meant 
for  mounting  and  nliifting  the  contact  lingem  which  co-operate  with  the 
perforated    music    roll. 

733.7^7-  TROLLEY  HEAD;  Frederick  V.  Marth,  Mass.  App.  filed  Aug. 
33,  19UJ.  The  shaft  uf  the  trolley  wheel  is  icrewcd  into  the  end  of  the 
harp,  the  latter  being  in  two  pieces  so  that  by  swinging  one  of  thcin 
around,   it   is  unscrewed    from   the  shaft  and  the  wheel    released. 

733.75"-  SIGNALING  APPARATUS  FOR  ELEVATOR  CARS;  Charles  A. 
Reiners,  Chicagu,  111.  App.  filed  April  17,  1899.  The  signal  fur  a  car 
approaching  a  landing  is  u|icrated  by  two  sets  of  circuits,  one  on  the  car, 
and  the  other  on  the  shaft  and  landing.  The  circuits  are  automatically 
interconnected  by  attraction  of  the  magnet  on  the  ear  fur  an  armature- 
fixed  in  the  shaft. 

733.755-  MEANS  FOR  PREVENTING  BENDING  STRAINS  IN  WIRES; 
Joseph  J.  Shickluna,  Buffalo,  N.  Y.  App.  filed  Oct.  38,  1901.  The  wire 
is  provided  with  an  annular  spring  portion  which  obviates  bending  strains. 

733.756.  STEREOSCOPIC  APPARATUS;  Homer  C.  Snook,  Pliiladelphia, 
Pa.  App.  filed  Dec.  4,  1903.  Consists  in  arranging  two  sources  of  X-rays 
in  such  relation  to  the  object  to  be  viewed  that  the  beams  of  radiation 
will  cross  each  other  at  the  point  where  the  object  is  placed  and  will 
produce  upon  a  fluoroscopic  screen  a  pair  of  images  side  by  side  repre- 
senting the  object  as  viewed,  respectively,  by  the  right  and  left  eye  of 
the    observer. 

-33,766.  COMBINED  PORT- 
ABLE ELECTRIC  LAMP 
AND  BATTERY;  Malcolm 
Sutherland  and  Elias  Mar- 
cuson.  London,  Eng.  App. 
filed  April  11.  1902.  De- 
tails. 

733,789-  MAGNETO  ELEC- 
TRIC SEMAPHORE  SIG- 
NALING; Leonidas  G. 
Woolley,  Kenton,  Ohio. 
App.  filed  May  26,  1902.  An 
electrically  operated  detent 
mechanism  is  so  arranged 
that  when  an  electrical  gen- 
erator is  set  in  operation 
manually  at  the  switch  tow- 
er, a  motor  will  actuate  the 
semaphore  from  one  position 
to  the  other. 


733.556. — Submarine    Telegraphy. 

733,602.  METAL  ANODE;  Harry  E.  Starrett,  Chicago,  111.  App.  filed  Dec. 
19,   1901.     (See  page  142.) 

733.609.  PROCESS  OF  WINDING  FLAT  WIRE;  Richard  Varley,  Provi- 
dence, R.  I.  App.  filed  March  15,  1903.  Flat  ribbon-like  wire  in  long 
continuous  lengths  is  wound  up  into  a  single  coil  in  the  shape  of  a  disk 
by  winding  it  against  the  faces  of  a  step  and  pulley,  and  afterwards  re- 
moving the  different  sections  and  forcing  them  one  over  the  other  into  the 
same    plane. 

733.610.  RHEOSTAT;  Wm.  C.  Y'ates,  Schenectady,  N.  Y.  App.  filed  Oct.  3, 
1902.  The  resistance  coils  are  embedded  lengthwise  in  grooves  containing 
insulating  material,  a  portion  of  the  coil  projecting  for  contact  with  the 
switch    arm. 

733,619.  TROLLEY  CIRCUIT  BREAKER;  Charles  P.  Breese,  Norfolk,  Va. 
App.  filed  April  i,  1903.  A  mechanical  connector  for  the  insulated  sec- 
tions of  a  trolley  wire  in  which  the  two  ends  of  the  conductor  overlap 
each  other  so  that  the  wheel  in  passing  will  always  be  in  contact  with  at 
least  one  of  the  conductors. 

733.627.  POLARITY  INDICATOR;  Frank  P.  Cox,  Lynn.  Mass.  App.  filed 
Jan.  21,  1 90 1.  A  polarity  indicator  comprising  a  polarized  relay  and  two 
indicating  lamps  in  connection  with  double  break  contacts  bridged  by  the 
armature  of  the  relay  at  its  limits  of  vibration  and  connections  for  cutting 
in    either    lamp. 


733.610.— Rheostat.  733.756.^Stereoscopic    Apparatus. 

733.876.  FIRE  ARRESTER  FOR  ELECTRIC  INCANDESCENT  LIGHT 
WIRES;  Oscar  H.  R.  Schulze.  Chicago,  111.  App.  filed  March  8,  1902. 
Two  blocks  of  asbestos  having  grooved  faces,  are  clamped  upon  the  wire 
to  prevent  fire  following  up  the  insulation  on  the  wire. 

733.883.  ELECTRICAL  ANNUNCIATOR;  John  H.  Taylor,  Schenectady, 
N.  Y.  App.  filed  Jan.  14,  1903.  A  program  clock  provided  with  means 
for    automatically    operating   circuit    closers   at    predetermined    times. 

733.900.  ELECTRIC  BRAKE  SYSTEM;  Frank  E.  Case,  Schenectady,  N.  Y. 
App.  filed  Feb.  19,  1900.  An  apparatus  for  braking  by  gradually  clutch- 
ing a  dynamo-electric  machine  to  the  load  and  causing  a  current  to  flow 
through  the  machine  in  such  a  direction  as  to  oppose  the  motion  imparted 
by  the    load. 

733.901.  METHOD  OF  BRAKING  MOVING  LOADS;  Frank  E.  Case, 
Schenectady,  N.  Y.  App.  filed  Feb.  19,  1900.  A  companion  to  the  pre- 
ceding  patent. 

733,909.  TELEGRAPH  REPEATER;  Francis  W.  Jones.  New  York,  N.  Y, 
App.  filed  April  17,  1903.  A  repeater  consisting  of  two  main  circuits,  two 
relays,  one  in  each  circuit,  a  local  circuit  for  each  relay,  three  separate 
and  distinct  magnets  in  each  local  circuit,  the  first  magnet  operating  to  hold 
its  relay  arm  when  circuit  in  said  relay  coil  is  broken,  the  second  magnet 
operating  a  spring  contact  point  in  the  second  main  circuit,  and  the  third 
magnet  operating  a  circuit  breaker  in  a  shunt  circuit  around  the  holding 
coil  of  the  other  relay. 
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buais.  Besides,  trade  ktoms  its  the  wants  of  u  larKer  civili/ed  areu 
increnite;  and  particularly  wttli  reKard  to  new  specialties  like  elec- 
trical apparatus,  di)e!t  an  ever  witletiiiiK  fifld  present  itself  to  view. 
\\c  are  itulituti,  ilurefnre.  on  the  whole,  to  expect  with  complacency 
tile  ni:|inteiiance  of  a  larKe  aKK<i'K:ite  of  forelKii  trade,  export  and 
import,  helieviiiK  thai  all  parties  profit  hy  it  in  liberal  measure. 
We  are  also  inclined  to  think  that  the  growing  tenclency  of  foreign 
nations  to  liii>  maniifactiireil  ^imuN  iMiin  us  (mii  only  Ik-  Mi.iiiitainol 
hy  ahility  to  purchase,  which  in  turn  is  assisted  not  aioiu'  hy  our 
purchases  from  them  hut  hy  the  cheapness  .onl  ixiclleiue  of  wh;it 
they  buy  from  us. 


VT 


A  Wireless  Telegraph  Squabble. 

I'lif  some  weeks  the  correspondence  columns  of  uur  l.oiulon  con- 
temporary. Tilt-  mcclririaii,  have  been  the  nie<lium  of  a  controversy 
whu-li  ui  liitterness  of  spirit  displayeii  by  tiie  pariicipaiiis  and,  per 
contra,  in  amusement  to  the  disinterested  reader,  is  unique.  The 
controversy  had  its  origin  in  a  letter  written  to  the  London  Times 
by  Prof.  Fleming,  who  complained  of  a  "cowardly  and  concealed 
attempt"  to  spoil  a  demonstration  of  the  Marconi  system  of  wireless 
telegraphy  at  a  lecture  delivered  liy  liim  mi  June  4  hei'ore  the  Royal 
Institution.  A  Mr.  Nevil  Maskelyne  imniedialely  admitted  publicly 
that  he  was  an  accomplice  in  the  aforesaid  attempt,  the  disturbance 
consisting  in  "the  simple  interiection  of  the  word  'rats.'"  In  .tnotlur 
comnuinication,  after  accusing  Prof.  Fleming  of  falsehood,  he  said 
that  the  outside  interference  which  disturbed  the  lecture  was  to 
determine  if  a  simply  untuned  radiator  could  upset  the  tuned  Mar- 
coni receiver — which  Prof.  I'lcming's  lecture  proves  was  done.  In 
a  letter  following  this  Prof.  Fleming  denied  that  the  exhibition  in- 
terfered with  was  intended  as  a  demonstration  of  the  Marconi 
syiitony  system,  accused  Mr.  Maskelyne  of  making  absolutely  untrue 
allegations  and  of  being  guilty  of  "a  piece  of  scientific  hooliganism 
of  the  worst  possible  description."  In  a  rejoinder  Mr.  Maskelyne 
endeavors  by  a  series  of  quotations  to  convict  Prof.  Fleming  of — 
well,  tergiversation — and  ends  by  reminding  him  that  abuse  is  no 
argument. 


At  this  point  the  controversy  is  taken  up  in  our  electrical  con- 
temporary, through  which  it  has  continued  for  a  month,  and  with 
no  sign  of  abatement.  The  first  letter  is  from  Prof.  Fleming,  in 
which  he  reiterates  that  he  was  not  giving  at  the  Royal  Institution 
a  demonstration  of  the  reliability  and  efficacy  of  Marconi  syntony, 
but  showing  an  experiment  for  a  totally  different  purpose— a  some- 
what ambiguous  plea.  In  the  following  issue  Mr.  Maskelyne 
renews  his  contention  that  the  experiment  with  which  he  interfered 
did  relate  to  Marconi  syntony.  "Mr.  Marconi,"  he  said,  "is  con- 
stantly telling  what  he  can  do.  but  he  never  does  it,  the  result  being 
that  he  and  hi,  associates  arc  subject  to  criticisms,  experimental  tests 
and  a  gener.d  surveillance  from  which  otherwise  they  would  be 
exempt."  .As  to  Prof.  Fleming,  his  opponents  merely  ask,  "What  is 
be  doing,  tlicn.  in  that  galley?"  In  a  following  issue  he  asserts  that 
n^  message  was  sent  from  Poldhu  before  11.50  A.  M.,  and  he  calls 
upon  Prof.  Fleming  to  explain  the  mystery  as  to  the  source  of  the 
messages  stated  to  have  been  received  earlier  in  the  morning.  In 
the  last  issue  of  the  journal  at  hand,  Mr.  Maskelyne  admits  that  a 
message  was  on  June  4  repeated  from  Poldhu  at  intervals,  fi\  e  times. 
though  its  wording  was  not  exactly  that  of  the  message  received  at 
the  Royal  Institution — this,  however,  not  in  any  way  affecting  his 
statement  as  to  the  operations  carried  on  during  the  hours  to  which 
the  controversy  relates.  To  the  same  issue  the  Marconi  Wireless 
Telegraph  Company  contributes  two  letters,  one  of  which  gives 
transcripts  of  messages  sent  to  and  from  the  Royal  Institution  on 
June  4,  and  another  of  later  date  asking  the  editor  if  he  had  shown 


or  communicated  to  .Mr.  Maskel>nr  this  letter.  In  an  editorial  note 
thiH  initinuation  iii  repudiated  with  the  comment,  "Never  has  a  more 
base  insinuation  been  iiia<le,  and  it  in  diflicult  to  underktand  what 
motive  prompted  this  communication  from  the  cumpany."  Without 
louchiiiK  on  the  merits  of  this  curious  controversy,  it  may  be  said 
that  its  tone  shows  unhappily  again  the  jiiiKo  spirit  in  which  the 
wirclcHH  IcIcKraph  situation  has  been  uniformly  treated  in  Great  / 
Itrilain 


Connections  ior  Transmission  Systems. 

Mr.  Peck's  discussion  of  Mr.  Hlackwcll's  Institute  paper  is  one 
of  the  most  useful  contributions  to  the  literature  of  practical  power 
transmission  that  we  have  seen  for  a  long  time.  It  deals  with  the 
subject  of  voltages  on  grounded  ;ind  ungrounded  three-phase  cir- 
cuits with  an  encyclopedic  spirit  that  makes  it  especially  valuable 
for  ready  reference,  and  takes  up  cases  which  from  their  infre(iuent 
occurrence  would  usually  escape  attention.  What  is  still  more  to  the 
I)oint,  it  discusses  the  effect  of  entirely  accidental  and  abnormal 
grounds.  The  troubles  in  transmission  systems  are  not  generally  due 
to  accidents  of  a  conmionplace  character,  for  these  are  to  a  large 
extent  preventable,  but  to  curious  and  entirely  unexpected  occur- 
rences that  may  produce  very  grave  trouble  of  a  kind  not  to  be 
easily  foreseen.  If  any  one  had  predicted  a  year  ago,  for  instance, 
that  the  Niagara  station  would  be  shut  down  by  an  accident  within 
the  power  house,  he  would  have  been  greeted  with  unseemly  scoff- 
ing, and  yet  the  thing  happened.  We  drew  the  moral  at  the  time,  but 
It  is  quite  safe  to  say  that  there  will  be  plenty  of  other  accidents  else- 
where, equally  impossible  and  unforeseen.  In  three-phase  working 
there  is  a  growing  tendency  to  employ  the  grounded  star  connection 
to  limit  the  voltage  between  wires  and  earth,  or  what  amounts  to 
the  same  thing,  to  increase  the  working  voltage  of  transmission 
v.ithout  increasing  the  voltage  between  wires  and  earth.  The  ad- 
vantage in  copper  to  be  gained  by  this  in  case  a  neutral  wire  is  em- 
ployed is  very  considerable,  as  is  w'ell  known — as  great  as  that  gained 
by  working  the  three-wire  system  "on  continuous  current  distribu- 
tions— and  from  the  standpoint  of  fire  risk  the  gain  in  safety  over 
an  underground  system  at  the  same  working  voltage  is  also  very 
material. 


Nevertheless,  grounding  is  not  without  its  added  responsibilities 
and,  as  Mr.  Peck  shows,  these  are  mainly  concerned  with  the  volt- 
age distortions  which  result  from  the  short-circuiting  of  transform- 
ers by  grounding  or  otherwise.  The  effect  of  the  distortion  thus 
superinduced  may  be  great  enough  to  more  than  double  the  voltage 
across  certain  of  the  lines  under  certain  conditions  and  with  certain 
connections.  To  catalogue  the  conditions  and  their  effects  would  be  to 
cite  bodily  Mr.  Peck's  tables,  to  which  reference  should  be  made  for 
particulars.  Some  things,  however,  are  worth  noting.  Either  pure 
star,  grounded  generator  and  all.  or  pure  mesh  connections  are  safe 
enough  from  abnormal  voltages.  Of  the  mixed  systems  in  common 
use.  most  are  somewhat  liable  to  the  chance  of  getting  abnormally 
high  voltages  on  some  part  of  the  circuit,  of  which  the  chance  of  a 
short  circuit  on  a  raising  transformer  is  the  most  likely  cause. 
With  one  branch  of  a  raising  mesh  out  there  is  a  beautiful  chance 
for  trouble  ahead.  The  moral  is  that  the  high-voltage  transformers 
must  be  kept  out  of  mischief  by  particular  care.  In  ordinary  prac- 
tical operation  the  crippling  of  a  raising  or  reducing  transformer 
puts  the  circuit  so  thoroughly  out  of  business  that  the  distribution 
of  voltages  becomes  a  matter  of  secondary  importance  anyhow.  Any 
system  of  operation  which  saves  copper  is  liable  to  serious  de- 
rangement of  the  voltages  in  its  respective  parts,  and  in  using  such 
a  system,  whether  the  common  three-wire  or  some  strange  and  com- 
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plex  polyphase  system,  it  ought  to  be  distinctly  understood  that  one 
has  to  pay  a  reasonable  price  in  care  for  the  saving  in  cost  of  con- 
ductors. In  the  early  days  of  the  three-phase  system  it  was  a  con- 
stant source  of  joy  to  the  unregenerate  to  see  the  continuous  cur- 
rent contingent,  whose  daily  food  was  balancing  and  boosting,  howl- 
ing aI)out  the  dreadful  result  of  unbalanced  load  on  a  three-phase 
system.  It  is  doubtless  true  that  with  the  feeder  drop  common  in 
direct-current  practice,  a  three-phase  distribution  would  be  in  a  bad 
way ;  but  this  is  all  ancient  history  now,  and  we  recur  to  the 
grounding  question. 


In  our  opinion,  considered  merely  as  a  safety  precaution,  the 
grounded  neutral  is  decidedly  to  be  recommended.  It  unquestion- 
ably requires  a  little  more  care  than  an  ungrounded  system,  but  it 
reduces  the  main  risks  very  materially.  Incidentally,  it  allows  the 
safe  use  of  working  transmission  voltages  which  otherwise  would 
have  to  be  classed  as  somewhat  hazardous.  What  is  more,  those 
plants  which  have  adopted  the  plan  find  that  it  causes  far  less  in- 
convenience than  they  were  prepared  to  meet.  Whether  a  system 
should  employ  a  star  system  which  permits  grounding,  is  a  question 
to  be  decided  on  its  merits.  Where  a  large  secondary  distribution 
is  to  be  attempted,  the  saving  in  copper  by  using  a  star  with  neutral 
is  so  great  that  it  will  commonly  be  used  whatever  the  connections 
back  of  it  may  be.  And  these  latter  connections  should  certainly 
be  considered  in  the  light  of  such  posibilities  as  Mr.  Peck  has  de- 
scribed. But  in  many  cases  the  connection  can  be  chosen  without 
reference  to  any  extended  network,  and  the  choice  will  generally  fall 
on  one  of  the  mixed  systems.  Pure  mesh  connection  in  large  plants 
has  fallen  into  partial  disuse,  and  the  advantage,  of  which  much  was 
once  made,  in  using  two  of  the  transformers  to  form  a  resultant 
mesh,  has  been  proved  to  be  of  very  little  moment.  Few  who  have 
tried  it  on  a  large  scale  would  care  to  repeat  the  experiment,  and  on 
the  scale  of  most  recent  plants,  the  gain  in  using  two  transformers 
instead  of  three  is  negligible.  At  present  the  whole  question  is 
largely  a  matter  of  convenience. 


International  Klectrical  Standardization. 

One  of  the  most  important  recent  developments  of  electrical  engi- 
neering has  been  in  the  establishment  of  rules  for  the  standardiza- 
tion of  electrical  machinery.  Such  rules  have  been  prepared  by  the 
American  Lnstitute  of  Electrical  Engineers  in  this  country,  by  the 
Verband  Deutscher  Electrotechnikcr  in  Germany,  and  similar  rules 
are  under  contemplation  in  other  countries.  Moreover,  the  Fire 
Insurance  Associations  in  various  countries  have  formulated  rules 
of  a  different  character,  but  which  nevertheless  bear  some  relation 
to  the  subject  of  standardization.  Standardization  rules  exercise 
an  important  influence  upon  electrical  engineering  by  adding  pre- 
cision to  terminology,  and  by  adding  conventional  concert  to  matters 
that  would  otherwise  be  left  optional  or  uncertain.  Moreover,  they 
tend  to  prevent  misunderstandings  between  manufacturer  and  pur- 
chaser, by  eliminating  uncertainty  from  the  technical  terms  of  con- 
tracts. Further,  the  standardization  of  types  of  machinery  tends  to 
reduce  the  cost  of  manufacture,  and,  therefore,  the  price  to  the 
purchaser. 


It  is  of  importance  to  electrical  engineering  industry  that  standard- 
ization rules  should  be  made  uniform  all  over  the  world.  The  same 
reasons  which  urge  the  introduction  and  maintenance  of  such  rules 
in  a  single  country  are  applicable  to  the  extended  application  of  such 
rules  over  different  countries.  As  matters  stand  to-day,  the  rat- 
ing of  a  dynamo,  as  expressed  in  kilowatts,  is  different  in  America 
and  in  Europe.    This  is  essentially  unfortunate.     The  physical  tests 


which  determine  the  output  of  a  dynamo  should  be  the  same  every- 
where. In  other  words,  a  machine  which  has  a  rated  output  of,  say, 
500  kilowatts  in  one  country,  by  reason  of  its  temperature  elevation 
under  load,  or  other  physical  characteristic,  should  possess  the  same 
rating  in  all  other  countries.  Otherwise,  manufacturers  of  electrical 
machinery  cannot  be  brought  to  a  footing  of  uniform  competition 
without  tedious  investigations  and  adjustment  of  specifications. 
Similarly,  all  definitions  of  the  same  or  of  corresponding  technical 
terms  should  be  exactly  alike  in  all  countries,  in  order  to  avoid  the 
possibility  of  international  misunderstanding  in  the  specification  or 
description  of  electrical  machinery.  Again,  the  margin  of  reserve 
in  heating,  or  in  other  physical  behavior,  which  should  belong  to  a 
machine  in  view  of  possible  overloads,  should  be  normally  the  same 
in  all  countries,  so  as  to  ensure  equality  of  rating  under  all  condi- 
tions of  service.  This  uniformity  of  international  standardization 
does  not  exist  at  the  present  time. 


It  seems  desirable,  therefore,  that  an  international  standardization 
should  be  attempted,  in  order  to  reconcile  the  diflferences  in  detail 
which  already  exist  upon  such  questions  in  different  countries.  The 
mechanism  by  which  such  an  international  standardization  might  be 
effected  lies  under  the  command  of  any  international  electrical  con- 
gress. For  example,  the  next  electrical  congress,  which  is  scheduled 
to  convene  next  year  at  St.  Louis,  might  appoint  a  committee  on 
standardization  which  should  have  its  members  chosen  from  the 
various  countries  principally  interested  in  electrical  engineering  de- 
velopment. This  committee  might  be  instructed  to  consider  the 
situation  of  standardization  as  it  exists  at  present  in  different  parts 
of  the  world,  and  to  report  at  some  future  time  upon  an  international 
code  that  would  meet  with  the  indorsement  not  merely  of  the  vari- 
ous electrical  engineering  institutions  or  associations  of  engineers 
here  and  abroad,  but  also  of  the  various  industrial  interests  dealing 
with  the  manufacture  of  electrical  machinery.  Even  if  the  efforts  of 
such  a  committee  looking  towards  the  realization  of  international 
standardization  were  but  partially  successful,  the  effort  would  not 
have  been  made  in  vain.  For  instance,  if  only  two  countries  could 
be  persuaded  to  agree  upon  a  set  of  rules,  while  other  countries  did 
not  conform,  the  union  of  two  countries  on  the  project  would  be 
worth  striving  for. 

It  is  evident  that  the  chances  of  success  in  securing  international 
conformity  would  depend  in  large  measure  upon  the  extent  of  the 
proposed  international  rules.  Conformity  would  almost  certainly  be 
assured  if  the  rules  were  limited  in  their  scope  to  mere  matters  of 
terminology  and  definition.  On  the  other  hand,  conformity  would 
be  almost  hopeless,  if  the  rules  were  attempted  to  be  carried  into 
matters  of  minute  industrial  detail,  such  as  the  best  .series  of  sizes 
for  dynamos,  or  the  best  series  of  speeds  for  the  same.  Lxjcal  cus- 
tom and  commercial  precedent  would  probably  render  international 
uniformity  impossible  in  such  matters.  Somewhere  between  these 
two  extremes,  consensus  of  opinion  might  be  expected  to  be  reached. 
Thus,  there  is  no  reason  why  a  dynamo  machine  should  not  have 
one  and  the  same  rating  in  power  all  over  the  world,  both  as  to 
full  load  and  as  to  overload.  Similarly,  there  is  no  reason  why  the 
efficiency  or  the  regulation  of  an  engine-driven  alternator  should 
not  be  reckoned  in  the  same  way  all  over  the  world.  It  would 
probably  require  at  least  a  year  for  any  committee,  appointed  on  the 
subject,  to  reach  a  useful  conclusion  and  file  its  report.  It  might  not 
even  be  possible  to  secure  a  report  before  the  convention  of  the  next 
ensuing  international  electrical  congress.  But  while  no  harm  could 
apparently  be  done  by  such  a  committee,  whether  successful  or  not, 
there  can  be  no  doubt  that  great  benefit  would  accrue  to  its  success- 
ful accomplishment  of  the  task  imposed. 
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The  International  lilcctrical  Congress  of  1VK)4  at 
St.  Louis. 


As  is  alrcaily  known  to  iiiiiiiy  i>f  mir  rcaUtrs.  it  lias  liccii  ili-cidcil 
to  hold  an  nitcrnaliunal  electrical  congress  at  Si.  Louis  luxi  year, 
ill  connection  with  the  Universal  Exjwsition.  The  dale  selected  i^ 
the  second  week  of  Septi^mbcr  (I2th-I7th).  The  advantage  of  th;ii 
period  is  thai  it  olTers  the  most  convenient  coniproinisc  between  hoi 
weather  on  the  one  hand,  and  the  ti-rtninatinK  limits  of  fall  vacations 
on  the  other.  It  the  date  were  set  earlier,  the  wc.ither  at  St.  Louis 
might  be  found  uncomfortably  warm.  If  the  dale  were  postponed, 
it  might  he  difTicult  for  electrical  workers  on  vacation  to  meet  their 
fall  engagements.  .Moreover,  the  week  selected  immediately  pre- 
cedes the  great  scientific  congress  appointed  by  the  St.  Louis  Expo- 
sition, which  convenes  during  the  third  week  in  September.  Since 
many  distinguishetl  visitors  and  guests  will  attend  the  scientific  con- 
gress, it  is  the  more  probable  that  a  good  attendance  can  be  secured 
for  the  electrical  congress  immediately  preceding. 

The  international  electrical  congress  will,  according  to  the  present 
plan,  comprise  three  distinct  features:  n.imely,  first,  a  chamln-r  of 
delegates  appointeii  by  governments;  second,  the  main  body  of  the 
congress  divided  into  sections;  third,  conventions  simultaneously 
held  by  various  electrical  organizations  in  the  United  States.  The 
last  international  electrical  congress  was  held  at  Paris  in  1900.  The 
next  preceding  was  Chicago  in  iSq.v  The  representatives  in  the 
chamber  of  delegates  arc  nominated  by  the  various  foreign  govern- 
ments and  by  the  United  States.  The  chamber  of  delegates  considers 
and  votes  upon  such  international  questions  as  miits  and  standards. 
There  are  various  questions  involving  units  and  standards,  which 
might  properly  occupy  tlic  attention  of  n  chamber  of  delegates  next 
year. 

The  sections  which  have  been  proposed  for  the  main  body  of  the 
congress  are : 


General  Theory — Section  A 


Applications 


B 
C 
D 
E 
F 
G 
H 


\  Mathematical. 

I  Experimental. 

General  Applications. 

Electrochemistry. 

Electric  Power  Transmission. 

Electric  Light  and  Distribution. 

Electric  Transportation. 

Electric  Communication. 

Electrotherapeutics. 

It  is  expected  that  prominent  electrical  men  in  various  parts  of 
the  world  will  be  invited  to  contribute  special  paper*  on  subjects 
in  the  various  sections  and  their  subdivisions. 

Several  of  the  prominent  electrical  organizations  of  the  country 
have  already  taken  steps  to  hold  their  conventions  in  St.  Louis 
during  the  electrical  congress  week.  It  is  hoped  that  all  of  the 
following  bodies  will  complete  arrangements  to  this  effect :  The 
Americal  Institute  of  Electrical  Engineers,  the  Electrochemical 
Society,  the  National  Electric  Light  Association,  the  Association 
of  Edison  Illuminating  Companies,  the  American  Street  Railway 
Association,  the  Pacific  Coast  Electrical  Transmission  Association, 
the  American  Electrotherapeutic  Association.  Some  plan  is  expected 
to  be  made  whereby  a  joint  meeting  or  meetings  may  be  held  be- 
tween each  section  of  the  congress  and  the  particular  national  or- 
ganization interested  in  that  subject.  In  this  manner,  mutual  ad- 
vantages in  membership,  discussion  and  publication  ought  to  be 
secured. 

The  transactions  of  the  congress  should  form  a  very  attractive 
and  important  publication  not  only  as  associated  with  the  St.  Louis 
Exposition,  but  also  indicative  of  the  world's  progress  in  electro- 
magnetism  and  its  applications.  The  congress  arrangements  are 
in  the  hands  of  a  committee  of  organization  consisting  of  thirty- 
three  members,  all  active  representatives  of  American  electrical 
progress.  Prof.  Elihu  Thomson  has  been  elected  president.  No 
other  man  in  the  country  is  so  well  fitted  for  the  post,  since  he  has 
united  for  many  years  the  support  of  scientific,  industrial  and  in- 
ventive electrical  interests. 

The  vice-presidents  are  Prof.  H.  S.  Carhart,  of  the  University  of 
Michigan,  whose  work  is  so  well  known  in  connection  with  elec- 
trical standards  of  e.m.f. ;  Mr.  C.  F.  Scott,  the  retiring  president 
of  the  American  Institute  of  Electrical  Engineers  ;  Mr.  B.  J.  Arnold, 
the  incoming  president  of  the  same  organization ;  Prof.  W.  E.  Golds- 
borough,  the  active  director  of  the  Department  of  Electricity  at  the 


St.    1.01IIS   i'.xpoMlioii ,   aiicl   1)1.    W.   S.   Slratton,  the   director  of  the 
National  Itureau  of  .Siaiidar(l-< 

.Merliiigs  of  llie   I'^xeciitivr  C'oinmitlee  and  of  the   .Ailvisory  Com 
niittcc  have  already  been  held.     The  work  of  preparing  for  the  con 
grcss   in  already   in   progrcsii.     All   cominunicatirms   sliotild   be   ad- 
dressed to  the  general  secretary,  l)r,  A.   !•!.  Kennelly,  Harvard  I'ni- 
versity,  Cainlin<lne,  Mass. 


ProKratiimc  of  Hdison  Convention. 


The  mnelcfiiih  :(nnual  meeting  (twenty-fourth  convention)  ol  iht- 
.Association  of  EdisiJii  llltiminating  Companies  will  be  hclrl  at  the 
h'ronteiiac.  Thousand  Islands,  St.  Lawrence  River,  N.  Y.,  September 
K,  9  and  10,  i(X>j.  A  number  of  valuable  papers  arc  in  course  of 
prep.'iration  on  subjects  pertaining  to  the  business  of  the  member 
companies,  and  already  there  are  indications  which  point  to  the 
coming  convention  as  probably  the  most  valuable  of  a  long  series 
of  excellent  meetings.  The  Edison  Association  was  organized  in 
1885  by  companies  licensed  under  the  Edison  patents.  It  embraces 
all  of  the  iiresent  licensees  under  these  patents,  excepting  only  a 
very  few. 

The  Edison  conventions  are  noted  for  their  close  attention  to 
business,  the  absence  of  mere  junketing.  an«l  the  higher  beneficial 
results  to  its  members.  The  place  of  meeting  this  year  is  selecid 
because  of  the  absence  of  outside  allurements,  with  the  expectation 
that  this  convention  will  exceed  all  others  in  the  strict  devotion  to 
work.  At  the  proper  time  a  list  of  the  papers  presented  and  sub- 
jects discussed  will  be  given  by  the  technical  press.  Following  is  a 
list  of  the  oflficers  of  the  Association:  President,  Mr.  Louis  A.  Fer- 
guson, Chicago,  111.;  vice-president.  Mr.  A.  \V.  Field,  Columbus,  O. ; 
treasurer,  Mr.  Alex.  Dow,  Detroit,  Mich.;  secretary,  Mr.  Walter  H. 
Johnson,  Philadelphia,  Pa.;  assistant  secretary,  Wilson  S.  Howell, 
New  York,  N.  Y. 


A   New  Jersey  Elevated  Road. 

A  scheme  is  being  pushed  for  an  electric  elevated  railroad  from 
Hoboken  to  the  Oranges  and  Montclair  and  extensions  to  Summit. 
The  plan  contemplates  a  ferry  at  Fourteenth  Street,  New  York  City. 
The  company  is  to  be  known  as  the  Elevated  Electric  Railway  of 
New  Jersey,  and  it  was  originally  planned  to  be  built  at  a  cost  of 
$j.ooo,ooo,  including  the  right  of  way  and  equipment.  Leaving  the 
ferry,  a  tunnel  was  to  run  in  Hoboken  for  a  distance  of  4,600  ft.,  and 
the  estimated  cost  is  placed  at  $450,000.  The  tunnel  is  planned  to  be 
25  ft.  wide  and  16  ft.  high.  The  map  shows  the  proposed  line  to 
run  over  Pen  Horn  Creek  and  Hackensack  River,  paralleling  the 
Lackawanna  and  Erie  tracks  on  the  meadows  and  running  between 
them  through  Kearny,  over  the  Passaic  River  to  Mount  Prospect 
Avenue,  Newark,  and  thence  to  Orange.  The  plans  provide  for  a 
power  house  on  the  meadows  and  drawbridges  over  the  rivers.  The 
trestle  is  planned  to  be  about  22  ft.  high.  Mr.  James  S.  Holmes,  of 
Orange,  N.  J.,  says  the  scheme  is  entirely  practicable,  and  he  believes 
that  the  road  will  be  built. 


New  German  Electric   Lighthouse. 

Note  is  made  in  Consular  Reports  of  a  new  electric  flash  light 
on  the  Island  of  Heligoland,  in  the  North  Sea,  equipped  with  a 
Schuckert  parabolic  glass  mirror.  "Experiments  were  made  in 
Nuremberg.  They  went  far  beyond  what  the  most  sanguine  had  be- 
lieved possible.  The  revolving  reflector  of  the  German  apparatus 
was  fully  equal  to  the  best  French  revolving  light.  As  soon  as  the 
experts  had  demonstrated  their  point,  work  was  begun  on  a  light 
reflector  or  projector  equal  to  the  largest  ever  used.  It  was  to  repre- 
sent 30.000,000  cp.,  and  to  flash  no  longer  than  one-tenth  of  a  sec- 
end.  The  flashes  must  follow  each  other  every  five  seconds.  The 
flash  light  illumines  the  entire  horizon.  In  normal  weather  it  may 
be  seen  23  sea  miles  (23  leagues).  On  the  first  night  that  the  new- 
light  was  used,  its  peculiar,  flashing  beams  were  seen  by  people 
standing  on  the  mole  at  Busum,  a  distance  of  65  kilometers,  or  a 
trifle  over  40  miles.  The  watchers  in  the  lighthouse  at  Amrum, 
about  the  same  distance,  were  able  in  unfavorable  weather  to  see 
the  same  beams  as  they  rapidly  appeared  and  disappeared.  It  was 
noted  that  the  otherwise  bluish-white  light  of  the  electric  arc  ap- 
peared red." 
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The  Schuckert   Electric   Works  at  Nuremberg, 
Germany. 


By  S.  N.  Taylor,  Ph.  D. 

THE  homo  works  of  the  Schuckert  Company,  whicli  company 
on  April  1  combined  witii  the  Siemens  &  Halskc  Company, 
are  located  at  Nuremberg,  and  there  is  no  electrical  establish- 
ment in  Germany  more  perfect  in  construction  or  more  complete 
in  it^  appliances.  It  is  usually  difficult  to  gain  access  to  electric 
works,  and  this  is  especially  true  of  the  electric  works  in  Germany. 
It  was  due  to  the  friendship  and  influence  of  Prof.  Wiedemann  that 
the  writer  was  permitted  to  visit  all  parts  of  the  Nuremberg  works, 
even  the  departments  where  visitors  arc  not  usually  allowed,  and 
that  special  cijjportunities  were  afforded  him  of  studying  all  the 
machinery  anil  apparatus   manufactured  there. 

The  first  impression  upon  a  stranger  visiting  the  "New  Works" 
for  the  first  time  is  given  by  the  splendid  buildings  the  company 
has  erected  for  manufacturing  purposes.  In  American  manufac- 
tories,  if   the   buildings   are   large   enough   and    strong   enough   and 


and  engines  are  polished  and  burnished  till  they  glisten  like  mirrors, 
and  they  run  so  smoothly  that  there  is  scarcely  a  sound  to  be  heard. 
All  these  combined  tend  to  give  one  the  impression  of  being  in  a 
very  elaborate  and  well-furnished  parlor,  rather  than  that  of  the 
engine  rooms  of  a  large  factory.  These  features  in  a  German  man- 
ufacturing establishment  seem  all  the  more  striking  to  a  stranger 
when  considered  in  connection  with  the  fact  that  so  many  of  the 
German  homes  are  so  lacking  in  the  attractiveness  and  home  com- 
forts which  Americans  look  for. 

But  while  speaking  of  the  completeness  and  perfections  of  the 
Schuckert  buildings,  it  should  be  mentioned  before  going  further, 
that  the  machinery  and  instruments  produced  here  are  not  less 
noteworthy  for  their  beauty  of  finish  and  perfection  of  construction. 

The  Nuremberg  Works  at  present  comprise  the  "Old  Works"  and 
the  "Three  New  Works."  The  "Old  Works"  are  the  buildings 
which  were  formerly  occupied  by  the  company  for  manufacturing 
l)urposcs,  but  having  become  inadequate  to  the  needs  of  the  com- 
pany, the  extensive  "New  Works"  were  erected  in  1888,  and  since 
then,  so  that  now  only  the  "New  Works"  are  used  for  manufacturing 
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Fig.  I. — Genek.\l  Vitw  of  iHt  Schuckert  Works,  NureiMuekg,   Germany. 
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adequately  equipped,  we  are  apt  to  think  but  little  about  appear- 
ances, but  the  latter  point  has  not  been  neglected  at  the  Schuckert 
Works.  The  buildings,  which  are  of  brick  and  trimmed  with  brown 
sand  stone,  are  unusually  attractive  in  design  and  finish.  No  care 
nor  expense  has  apparently  been  spared  in  their  construction,  either 
in  exterior  or  interior,  to  make  them  as  nearly  perfect  as  possible  for 
the  purposes  intended. 

The  interiors  of  the  administration  buildings  are  especially  notice- 
able in  this  respect.  The  various  offices  are  large  and  light  and 
many  of  the  departments  are  very  handsome,  the  ceilings,  doors, 
etc..  being  finished  in  curled  maple  inlaid  with  other  ornamental 
woods  highly  polished,  while  the  walls  are  neatly  frescoed.  The  fur- 
niture, carpets,  etc.,  in  the  rooms  are  in  keeping  with  the  finish. 

The  same  care  and  attention  to  the  completeness  and  perfection 
of  eacli  department  is  conspicuous  throughout  all  the  works.  The 
machine  shops,  testing  rooms,  laboratories,  etc.,  though  naturally 
plain,  are  very  durably  built,  roomy,  light  and  well  adapted  to  the 
purposes  for  which  they  are  used.  Some  of  the  machinery  depart- 
.  ments  are  even  very  handsome.  This  is  especially  true  of  the  central 
power  station  from  which  power  is  supplied  to  the  various  depart- 
ments. The  rooms  are  finished  in  hard  woods,  with  frescoed  walls, 
the  floors  are  of  polished  tile,  protected  by  carpets,  the  machinery 


purposes,  the  "Old  Works"  having  Ijeen  refitted  by  the  company  for 
various  benevolent  purposes. 

The  benevolent  enterprises  which  have  been  established  by  the 
company  for  the  benefit  of  the  Schuckert  workmen  constitute  a 
very  important  feature  in  the  management  of  the  works,  and  are 
very  beneficial  both  to  the  employees  and  to  the  firm.  They  are 
an  Industrial  School  for  the  boys  less  than  14  years  of  age;  a  Tech- 
nical School  for  boys  14  years  old  and  older;  a  Domestic  School  for 
girls  who  have  been  confirmed,  and  a  pension  fund. 

The  Technical  School  is  intended  for  such  sons  of  Schuckert 
employees  as  may  wish  to  learn  instrument  making  or  machine  con- 
struction of  various  kinds.  The  school  comprises  two  branches.  In 
one  theoretical  instruction  is  given  and  in  the  other  practical.  The 
literary  and  theoretical  branches  taught  include  modern  languages, 
history,  geography,  mathematics,  physiology,  physics,  mechanics, 
chemistry,  electrotechnics  and  drawing.  Three  hours  each  day  are 
given  by  each  student  ii>  these  branches,  and  Mr.  Soyter,  who  has 
been  connected  with  industrial  school  work  in  Baltimore  for  five 
years,  has  charge  of  them.  The  second  branch  of  the  school  under 
the  direction  of  Mr.  Kuhne  teaches  the  practical  mechanical  branches 
as  applied  to  the  various  trades.  Every  boy  in  these  courses  is  re- 
([uired  to  spend  some  seven  hours  each  day,  six  days  a  week,  in  the 
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shopi,  ill  aiUlition  in  ilic  ilm-c  lunn*  u  «lay  spciii  iii  tlic  theoretical 
work,  lie  l)l•Klll^  Willi  ilic  Nimpli-st  kind  of  shop  work,  tiliiiK,  etc, 
uiul  procccdn  rapiillv  llirutittli  each  grade  of  work  in  his  uwii  par 
ticular  cho»eii  trade,  ho  that  in  less  than  two  years  he  is  able  t<> 
<lo  very  creditable  work  in  his  line  as  a  inecliaiiic.  The  wntrr  has 
seen  very  gond  screw-nauKo,  niicrt)nu-ler  calipers,  electruinctcrs, 
machine  drills,  and  many  other  instruments  made  by  the  youiiK 
instrnnient  makers  who  were  just  lieKinniiiK  their  third  year.  All 
branches  of  mechanical  work  are  dune  here  carpenter  work,  pattern- 
making,  forRiiiK,  casting,  lathe  work  and  i)recisinn  work  of  all  kinds 
— and  always  done  from  drawings  if  |)ossible. 

The  work  is  continuous  thrcnigh  all  the  stages  until  the  machines 
or  instruments  are  finished  ready  for  market.  Many  of  the  tools 
for  the  Schnckert  works  are  made  iiy  these  apprentices;  and  many 
models  of  the  large  machines,  dynamos,  motors,  switchboards,  meters, 
etc.,  of  every   type,  nrc  also  made  licre  for  the  use  of  the  company 


Mcfure  they  have  finished  their  fourth  year,  however,  many  uf  the 
apprenticcii  have  been  transferred  to  the  regular  Schuckert  worl<s, 
where  they  obtain  permanent  employment.  Many  of  the  foremen 
.111(1  lieails  of  depattments  in  the  .Schuckert  factories  arc  men  who 
have  been  trained  in  this  way.  When  a  student  has  compleled  thia 
course,  if  he  has  shown  special  skill  and  inclination  in  a  certain 
direction,  he  can  pursue  his  studies  in  the  higher  schools  and  state 
iiisiiiutions  to  any  exieiil  tiiat  he  may  desire. 

.According  to  the  caste  conditions  existing  in  Germany,  a  boy  is  quite 
certain  to  have  the  same  kind  of  occupation  that  his  father  has  had, 
or  one  similar  to  it.  If,  for  example,  the  father  is  a  machinist,  the 
iioy  also  is  (piite  sure  to  be  a  machinist,  or  tool  maker,  or  to  have 
.-111  occupation  which  is  quite  similar  to  that  of  his  father.  It 
therefore  follows  that  the  rduc.-ition  and  training  of  nearly  all  the 
sons  of  Schuckert  worknu  n  .oc  provided  for  by  these  schools,  and  1 1 
ihat  without  expense.     More  than  that,  the  boys  who  have  thus  been 


Fig.  3. — Direct- Current  Generating   Rooh 


lor  commercial  purposes.  The  students  also  manufacture  many 
things  for  market,  such  as  calipers,  watchmaker's  lathes,  telephone 
apparatus,  automatic  fire  alarms  and  the  like,  and  a  specialty  is  made 
of  electric  clocks  of  many  types  and  kinds.  Thus  the  student  or 
apprentice  in  addition  to  obtaining  a  good  theoretical  training,  re- 
ceives also  a  practical  drill  such  as  he  could  scarcely  expect  from 
a  regular  technical  school. 

This  course  lasts  for  four  years.  It  costs  the  parents  of  the 
student  nothing,  while  on  the  other  hand  the  student  may  receive 
pay  for  his  work.  During  the  first  year  it  is  not  customary  to  pay 
the  students  anything,  except  that  a  few  of  the  very  best  may  be 
granted  a  mere  trifle  each  week  as  a  prize  to  encourage  greater 
effort.  During  the  second  year  all  are  paid  a  little  usually.  During 
the  third  and  fourth  year  all  are  paid  wages  regularly,  varying  in 
amount  according  to  their  skill. 


specially  trained  for  their  particular  trades  become  very  desirable 
workmen  and  are  quite  sure  to  find  employment  with  the  Schuckert 
people.  Thus  this  school  system  is  mutually  beneficial  for  both 
firm  and  workmen.  It  enables  the  firm  to  find  suitable  help  when 
needed  and.  while  preparing  the  young  men  for  their  life  work,  fur- 
nishes for  them  a  market  for  their  skill. 

The  daughters  of  the  Schuckert  employees  are  provided  for  by 
the  Domestic  School.  All  girls  who  have  been  confirmed,  that  is 
all  the  girls  who  have  reached  fourteen  years  of  age,  are  here  taught 
cooking,  sewing,  washing  and  ironing,  dressmaking  and  all  the 
domestic  arti. 

The  schools  are  self-supporting  to  quite  an  extent.  They  are  also 
provided  for  by  an  endowment  left  by  Mr.  Schuckert.  If  there 
should  be  a  small  deficiency,  it  is  met  by  an  insignificant  assessment 
among  the  men. 
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From  these  funds  pensions  are  granted  to  the  disabled  and  aged  and 
also  to  widows  and  orphans. 

There  is  also  a  building  society  which  has  been  organized  among 
the  workmen  to  enable  them  to  obtain  cheaper  and  better  homes. 
This  has  been  promoted  and  supported  in  many  ways  by  the  firm. 

The  pension  funds  were  organized  "in  1896.  There  is  one  fund 
for  the  wage-earners  and  another  for  the  salaried  men  of  the  firm. 
The  method  adopted  is  to  build  blocks  three  stories  high,  each 
block  containing  eight  dwellings.  Fifty  such  houses  have  been  built 
and  occupied  and  many  others  are  in  progress.  There  is  also  a 
co-operative  store,  for  the  exclusive  benefit  of  the  workmen,  where 
they  may  trade  or  not  as  they  please. 

The  best  idea  of  the  appearance  and  general  arrangement  of  the 
New  Works  that  is  possible  without  a  lengthy  description  being 
given,  will  be  obtained  from  the  general  view  of  the  works  shown 
in  Fig.   I.  together  with  the  ground  plan,  Fig.  2.     The  New  Works 


There  are  several  "power  halls."  The  one  for  direct  current  has 
three  shunt-wound  dynamos,  each  with  an  output  of  2,700  amp.  at 
no  volts,  and  one  shunt-wound  dynamo  with  an  output  of  1,300 
amp  at  no  volts,  each  being  connected  directly  with  a  vertical 
triple-expansion  engine  of  450  to  500  hp.  There  is  also  a  booster 
unit,  consisting  of  a  continuous-current  motor  for  no  volts  con- 
nected with  a  shunt-wound  dynamo  of  800  amp.  at  from  10  to  40 
volts.  For  use  in  connection  with  these  there  are  two  storage  bat- 
teries, one  of  62  cells  with  a  capacity  of  4,536  amp-hours,  and  a 
charging  and  discharging  current  of  1.512  amp.;  and  the  other  a 
battery  of  -j-]  cells  with  a  capacity  of  740  amp-hours,  and  430  amp. 
maxinnini  current. 

Among  the  many  objects  of  interest  to  be  seen  in  the  works  are 
a  single-phase  transformer  made  for  78  volts  in  the  primary  and 
100,000  volts  in  the  secondary;  three-phase  generators  of  3,600  kw 
at  5,500  volts,  and  three-phase  continuous-current  transformer  sets, 


Fig.  4. — Workshop  for  Large  Alternating-Current  Machines  and  Transformers. 


occupy  a  total  ground  area  of  about  25  acres,  half  of  which  is 
covered  by  the  new  building.'?.  The  company  during  the  present 
period  of  business  depression  employs  5,000  people,  but  during  the 
busy  seasons  it  employs  7,000  or  more. 

All  the  various  electrical  appliances  which  are  usually  man- 
ufactured by  electrical  companies,  are  manufactured  here, 
with  the  exception  of  electrical  conductors  and  incandescent 
lamps.  On  passing  hastily  through  the  various  buildings 
it  is  interesting  to  notice  how  much  American  machinery  is  em- 
ployed. In  every  department  American  and  German  machinery 
may  be  seen  running  side  by  side,  but  there  does  not  appear  to  be 
any  English  machinery  used.  The  common  testimony  of  the  work- 
men who  operate  these  machines  is  that  they  like  the  American 
machinery  better  than  the  German,  and  the  reasons  usually  given 
are  that  the  American  machines  are  more  convenient,  more  sensitive 
to  adjustment,  and  that  they  do  better  work.  The  machinery  here 
as  a  rule  is  run  much  slower  than  in  .American  manufactories. 


consisting  of  a  three-phase  synchronous  motor  of  1.403  hp,  mounted 
on  the  same  shaft  and  bedplate  with  a  shunt-wound  dynamo  of  520 
volts  and  1,540  amp. 

The  company  also  manufactures  an  isolated  lighting  plant  for 
such  homes,  hotels,  etc.,  as  may  desire  electric  light,  but  which 
cannot  obtain  it  from  a  central  lighting  station.  The  plant  consists 
of  a  S-hp  gasoline  engine  mounted  with  a  24-volt  dynamo,  which 
charges  12  large  storage  cells.  For  incandescent  lighting,  since  the 
cost  of  wiring  is  small,  the  more  efficient  low-voltage  lamps  are  used. 
The  dynamo,  run  by  gas  engine,  charges  the  battery  during  the  day- 
time and  at  night  the  lamps  are  lighted  directly  from  the  battery. 
Two  types  are  manufactured,  one  for  incandescent  lighting  capable 
of  running  seventy  24-volt  lamps  and  the  oilier  capable  of  lighting 
four  or  more  arc  lamps. 

Among  the  latest  developments  to  be  seen  in  the  works  is  a  three- 
phase  current  motor  capable  of  running  with  four  different  speeds. 
500,  750,  1,000  and  1,500  r.p.m.,  the  changes  in  speed  being  effected 
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by  merely  maniptilatinu  a  single  conirollcr.     No  resistance  is  mini 
diKcd  intii  the  circiiil  U>  |iii)ilucc  tlio  speed  cliangcs.     The  armaliirc 
is  a  simple  "i-atje  armatiiir"  ami  the  mventioii   lies  entirely   m  tlir 
conslrui-tion  ami  wituliiiK  xt  the  litld  iiiaKiiets. 

Another  new  type  is  a  three-phase  crane  motor,  wliuh  has  the 
casiiig  of  a  threephaNe  imliK-tion  motor  and  a  eonimiunis  current 
slot  armature.  This  armature  is  provided  with  three  lead  wires 
at  itpial  distances  apart  on  its  periphery,  each  of  which  connects  to 
a  slip  ring.  The  motor,  with  load,  is  started  with  three-phase  cur- 
rents as  an  induction  motor  with  phase  armature.  After  having 
reached  the  normal  speed,  the  rings  are  automatically  short-circuited 
and  the  armature  works  as  a  short-circuit  "cage  armature."  l'"or 
brake  work,  as  for  example  the  lowering  of  a  heavy  weight,  llu- 
continuous-current  commuiaior  is  short-circuited  over  the  starting 
resistance  to  a  pair  ot  t'u-ld  coils.  The  armature  then  works  like 
the  armature  of  a  continuous-current  dynamo,  starting  with  the 
residual  magnetism  of  the  fields;  it  thus  works  like  a  short-circuited 
tramway  motor  in  brake  position. 

It  is,  of  course,  known  that  the  Schuckert  Conyiany  supplies  the 
world  with  parabolic  glass  mirrors  for  searchlight  work.  They 
therefore  make  a  great  specialty  of  searchlights  and  have  produced 
the  largest  projectors  in  the  world.  The  great  one  in  tin-  Sandy 
I  look   liglilhousc   is  a   Schuckert  searchlight,  but   oiu-  m   the   works 


new  type  from  molten  type  metal  as  they  arc  needed,  cuts  (hem 
to  the  proper  si/e,  places  them  consecutively  in  line,  regularly 
funning  the  words  and  spaces,  .ind  carries  them  forward  Ime  by  line 
In  the  compositor's  table,  so  that  wht-n  the  type  reach  the  hamls  of 
the  compositor  they  are  in   regular  position  ready  for  ilie  press,  it 


New    .Models,   etc. 
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Administration   Buildings. 

Direct  Current  Machinery. 

Central   Power  Hall.  . 

Machine  Shops. 

Meters   and    other    Instrumenls. 

Armature    Winding. 

Packing   Rooms. 

P.oiler  Rooms. 

Switchboards,   Volt   and   .Vn-.n.cttis. 

.\rc    Lamps. 

Transformer   Testing   Rcoirs. 

Testing   Rooms    for   large    Dynamos. 

.Mternating   Current   Machir' s. 

Laboratory.  Chemical  and   K'.cctric. 

Street    Railway    Machines. 

Engineer's    Office. 

Testing    Room    for    Special    .^  )parati:s 

Foundry.    Iron,   Brass  and   Copper. 

Forging    Shop. 

.\nnealing   Furnaces. 

Alternating   Current   Testing   Rooms. 

Central  Power  Hall  for  .■\lternating  Current. 

Boiler   House. 

Carpenter  Shop. 

Pattern    Makers'    Shop. 

Search  Light  Works. 

Work   Shops. 

Store   House. 


is  still  larger  and  is  said  to  be  the  largest  ever  made.  The  diameter 
of  the  mirror  is  over  six  and  a  half  feet,  while  the  power  of  the  light 
is  rated  at  319.000.000  candles. 

.\  very  perfect  electric  typesetting  machine  for  setting  up  printers' 
type  is  manufactured  here.  By  means  of  this  machine  the  manu- 
script to  be  printed  is  first  typewritten  and  spaced  as  by  means  of 
an  ordinary  Remington  typewriter;  at  the  same  time  a  record  is 
made  on  a  paper  band  or  ribbon  similar  to  that  used  on  the  Morse 
telegraph  instrument.  This  record  is  then  placed  upon  the  type- 
forming  machine,  and  when  the  latter  is  set  into  operation,  it  casts 
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being  then  only  necessary  to  "lock"  the  matter  and  to  place  the  coJ- 
umns  in  position.  This  work  is  all  done  automatically  and  at  the 
rate  of  90  letters  per  minute. 

A  novel  model  electric  railway  also  is  to  be  seen  at  the  works,  which 
requires  no  trolley  and  no  conduit.  The  rails  are  charged  negatively, 
and  there  are  insulated  studs  in  the  middle  of  the  track  for  the 
positive  charge,  but  these  studs  are  never  charged  except  as  the  car 
passes  over  them. 


Production  of  Platinum  in  1902. 


The  report  for  1902  to  the  United  States  Geological  Survey  on 
the  production  of  platinum  in  1902,  now  in  press,  is  in  two  parts, 
the  first  being  the  report  proper,  by  Dr.  Joseph  Struthers,  and  the 
second  a  paper  by  Prof.  J.  F.  Kemp  on  platinum  in  the  Rambler 
mine,  Wyoming. 

The  production  of  platinum  from  domestic  ores  in  the  United 
States  decreased  from  1,408  ounces,  valued  at  $27,526,  in  1901 — the 
largest  output  recorded  by  the  Geological  Survey  since  1880 — to  94 
ounces  valued  at  $1,814,  the  smallest  production  since  1893.  In 
connection  with  the  platinum  there  were  also  obtained  from  the  ores 
20  fine  ounces  of  iridium,  as  against  253  ounces  in  1901.  The 
domestic  supply  of  platinum  in  recent  years  has  been  obtained  as  a 
secondary  product  chiefly  from  gold  placer  deposits  in  Trinity  and 
Shasta  Counties,  California.  It  is  reported  that  the  metal  occurs, 
though  not  in  commercially  rich  deposits,  in  many  other  gold  placers 
of  California,  as  well  as  in  Washington,  Oregon,  Idaho,  Montana, 
Colorado  and  Alaska.  The  Rambler  Mine,  Wyoming,  continues  to 
attract  attention,  and  during  the  year  a  considerable  quantity  of  the 
metal  was  collected,  but  not  marketed,  by  the  Waratah  Minerals 
Company  at  Kerby,  near  Grants  Pass,  Josephine  County,  Oregon. 

The  Russian  sources  of  platinum  supply,  which  furnish  about  90 
per  cent,  of  the  total  consumption  of  the  world,  are  comparatively 
limited.  The  platinum-bearing  ores  extend  along  the  eastern  water- 
shed of  the  Ural  Mountains  in  Eastern  Perm  and  along  the  water- 
shed farther  south.  The  imports  of  platinum  into  the  United  States 
during  1902  were  valued  at  $1,987,980,  as  compared  with  $1,695,895 
in   1901. 

Prof.  Kemp's  paper  contains  a  brief  description  of  the  situation, 
topography  and  geology  of  the  Rambler  Mine,  which  is  in  .'\Ibany 
County.  Wyoming,  about  45  miles  southwest  of  Laramie,  near  the 
headwaters  of  Douglas  Creek,  in  the  Medicine  Bow  Mountains ;  a 
description  of  the  Rambler  dike  and  an  account  of  the  ore  body  itself. 
Great  interest  was  excited  late  in  1901  and  early  in  1902  by  the  find- 
ing of  the  platinum  group  of  metals  in  the  copper  ore  of  the  mine 
and  by  the  separation  from  the  ore  of  sperrylite,  diarsenide  of  plati- 
luim.    The  metal  has  not  vet  been  extracted  on  the  commercial  scale. 
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The  Lodge-Muirhead  System  of  Wireless  Telegraphy, 


By  a.  Frederick  Collins. 

IT  is  extremely  gratifying  to  learn  that  Sir  Oliver  Lodge  has  at 
last  made  public  the  practical  results  of  his  investigations  in 
wireless  telegraphy — extending  over  a  period  of  several  years— 
and  that,  in  collaboration  with  Ur.  Alexander  Muirhead,  a  new 
system  embodying  many  novel  features  is  now  to  be  placed  on  the 
market. 

The  experimental  stations  employed  in  testing  out  the  Lodge-Muir- 
head system  were  located  at  the  works  of  Muirhead  &  Co.,  Elmers 
End,  Bcckenham,  Kent,  and  at  Downe,  a  village  8^/2  miles  distant 
respectively.  Between  these  two  points  the  geological  formation 
consists  largely  of  Kentish  chalk,  which,  it  is  estimated,  offers  five 
times  the  resistance  to  the  propagation  of  electric  waves  encountered 
over  salt  water,  so  that  all  things  considered,  the  effectual  range  was 
equivalent  to  44  miles. 

The  results  attained  were  so  satisfactory  that  an  agreement  was 
entered  into  with  the  Eastern  Extension  Telegraph  Company  whereby 
the  latter  two  cable  ships,  the  Patrol  and  the  Restorer,  were  equipped 
with  the  Lodge-Muirhead  apparatus,  while  they  were  lying  off 
Gravesend,  and  just  before  their  departure  for  the  Far  East  where 
they  were  destined  to  lay  a  cable  for  the  Dutch  Government. 

Again  the  system  was  made  the  subject  of  especially  severe  trials 
between    ship   and   shore,   a   land    station   having   been   erected   near 


FIG.    I. LODGE    TUNED    WIRE.       A,    RECEIVER,       B,    TR.\NSMITTER. 

Holyhead  and  its  complementary  apparatus  installed  on  a  steamer 
of  the  Johnston  line;  then  following  the  successful  conclusion  of 
these  tests,  Portsmouth  and  Portland  were  put  into  communication, 
the  instruments  operating  splendidly  over  this  range  of  62  miles. 

The  transmission  of  wireless  messages  to  a  much  greater  distance 
is,  of  course,  perfectly  feasible,  depending  among  other  factors,  on 
an  increased  initial  e.m.f.  and  a  greater  elevation  of  the  antennae, 
but  the  inventors  have  not  striven  for  longer  range,  as  the  desir- 
ability has  not  been  shown  to  be  of  much  importance,  but  what  is 
needed  is  a  system  embodying  speed  and  absolute  accuracy,  and 
to  this  end  Messrs.  Lodge  and  Muirhead  have  bended  their  energies. 

Simplicity  is  another  factor  that  enters  largely  into  the  make-up 
of  a  successful  wireless  telegraph,  and  this  point  has  not  been  over- 
looked, since,  practically,  the  receiver  of  the  new  system  comprises 
only  Sir  Oliver  Lodge's  new  coherer  and  Dr.  Muirhead's  improved 
syphon  recorder.  This  combination  marks  an  advance  in  the  art 
of  wireless  telegraphy  long  sought  for,  i.  e.,  the  elimination  of  the 
relay  and  the  decohering  device  or  tapper  usually  employed  in 
recording  wireless  apparatus. 

Both  the  relay  and  the  tapper  for  this  purpose  have  a  time  con- 
stant that  is  far  from  low  and  this,  together,  with  the  excessively 
high  time  constant  of  the  register,  is  the  cause  of  the  low  speed 
limitations  of  Morse  registering  receivers.  Oppositely  disposed  to 
these  conditions,  the  Lodge  coherer  and  Muirhead  syphon  recorder 
oi)erale  in  unison  and  without  the  interposition  of  these  extra  ap- 
pliances. 

These  are  features  of  the  new  English  system  introduced  and 
applied  to  the  fundamental  principles  of  syntonic  wireless  telegraphy 
already  patented  by  Sir  Oliver  Lodge  in  1897,  and  which  marked  the 
first  attempt  at  selective  signaling  by  properly  proportioning  the 
dimensions  of  the  radiator  and  resonator  and  gives  to  the  new  com- 
pany absolutely  the  sole  rights  on  this  method  of  construction. 


It  will  be  remembered  that  in  Sir  Oliver  Lodge's  first  patent,  No. 
iio75,  the  transmitter  comprised  an  oscillator  circuit  formed  of  two 
capacity  areas  and  an  inductance  coil,  and  that  the  resonator  circuit 
was  of  the  compound  type,  having  an  open  and  closed  circuit  oper- 
ating through  a  small  transformer.  The  capacity  areas  which  were 
made  of  copper  cones  with  their  apexes  joined  by  the  inductance 
coil  were  suspended  and  insulated  in  free  air;  these  acted  like  the 
coatings  of  a  gigantic  air  condenser;  in  the  oscillator  the  inductance 
coil  was  divided  into  two  parts,  the  terminal  of  the  sub-divided 
coil  joining  the  capacity  areas  whilst  the  other  terminal  was 
connected  to  one  side  of  the  spark-gap  and  the  opposite  side  of 
the  system  to  the  complementary  side  of  the  gap,  as  shown  m 
A,  Fig.  I  ;  both  the  capacity  areas,  with  their  respective  inductance 
coils,  were,  however,  separated  from  the  spark-gap  by  adjustable 
condensers,  so  that  any  value  of  capacity  might  be  obtained  at  the 
pleasure  of  the  operator.  The  object  of  this  arrangement  was  to 
prolong  the  oscillations  in  both  the  radiator  and  the  resonator,  and 
by  a  proper  adjustment  of  the  coefficients  of  these  circuits  produce 
any  desired  frequency  of  oscillation  and,  therefore,  any  length  of 
wave  to  which  the  resonator  would  respond  in  consequence. 

In  this  specific  patent,  granted  to  Sir  Oliver  Lodge  in  1897,  the 
idea  of  producing  waves  of  a  definite  length,  the  cumulative  efifect 
of  which  would  finally  set  up  similar  oscillations  in  the  resonator 
to  those  surging  in  the  radiator,  and  so  indicate  the  transmitted 
impulses  in  a  suitable  receiver  was  clearly  set  forth  and  for  the  first 
time  syntonic  wireless  telegraphy  was  based  upon  electrical  resonance. 

This  system  of  selectivity  devised  by  Sir  Oliver  was  the  outcome 
of  a  series  of  classical  experiments  based  upon  his  syntonic  Leyden 
jars  in  which  one  jar  is  caused  to  discharge  through  a  circuit  by  the 
sparks  of  another  jar,  provided  the  two  circuits  are  of  equal  elec- 
trical dimensions. 

In  the  Lodge-Muirhead  commercial  system  the  tuning  of  the  cir- 
cuits is  accomplished  by  adjustable  capacities  and  variable  induc- 
tances, which  I  have  described  in  prior  issues  of  the  Electrical 
World  and  Engineer,  the  transformer  used  in  the  resonator 
system,  or  "jigger,"  as  it  has  been  termed  in  "English  as  she  is 
spoke,"  is  original  with  Principal  Lodge.  It  is  merely  a  high- 
potential  transformer  made  of  a  very  few  turns  of  heavy  wire  for 
the  primary,  which  also  serves  as  an  inductance,  connecting  the 
capacity  areas  of  the  resonator  system,  as  shown  in  B,  Fig.  i.  and 
a  greater  number  of  turns  of  finer  wire  in  the  secondary,  which  is 
connected  to  the  coherer;  this  transformer  is  without  a  core,  as 
this  would  retard  and  tend  to  damp  out  currents  of  such  enormous 
frequencies  as  are  employed  for  signaling  without  wires. 

This  transforming  device  serves  to  effect  an  electrical  connection 
between  the  open-circuit  resonator  and  the  local  primary  circuit, 
thus  permitting  the  difference  of  potential  between  the  upper  strata 
of  air  at  the  top  of  the  antennae  and  that  of  the  earth— always  the 
cause  of  strays  or  "X's"  in  simple  resonators— to  equalize  without 
giving  rise  to  oscillations  in  the  closed  circuit,  and  therefore  pre- 
venting false  indications  being  registered  on  the  tape. 

Occasionally  we  find  it  stated  that  the  transformer  is  necessary 
for  long-distance  work,  but  this  is  evidently  misleading  and  falla- 
cious. It  is  true  that  the  reception  of  messages  is  more  accurate 
when  the  device  is  used,  but  as  the  losses  in  transformation  of  low- 
potential,  high-frequency  currents  are  considerably  greater  than 
with  low-potential,  low-frequency  currents;  therefore,  a  greater 
amoimt  of  initial  energy  is  required  in  transmitting  a  given  distance 
where  a  transformer  is  used. 

.\  higher  potential  may,  of  course,  be  obtained  in  the  closed  circuit 
connected  with  the  terminals  of  the  secondary,  but  it  is  obtained  at 
the  expense  of  current,  resonance  eflfects  notwithstanding,  and  an 
electric  oscillation  to  be  effective  in  breaking  down  the  resistance  of 
a  wave  detector  of  the  coherer  type  must  have  current  as  well  as 
potential. 

Two  forms  of  oscillator  systems  are  now  employed  in  the  Lodge- 
Muirhead  equipment,  and  both  are  modifications  of  Dr.  Lodge's 
original  patent  on  wireless  telegraphy.  Referring  to  Fig.  2.  A  rep- 
resents the  most  eflficient  type;  it  consists  of  a  spark-gap.  s.  con- 
nected in  series  WMth  the  antenna,  a.  and  having  a  condenser  inter- 
posed at  .rj ;  the  opposite  arm  includes  the  inductance  coil,  i,  a 
condenser,  x.  and  grounded  terminal,  E :  this  system  may  be  sup- 
plied with  energy  by  means  of  the  ordinary  induction  coil,  with  an 
interrupter,  or  the  condensers  may  be  formed  of  Leyden  jars,  and 
these  charged  by  the  secondary  current  of  a  commercial  transformer 
—when  they  will  discharge  through  the  spark-gap,  .f.  The  com- 
pound   oscillator    system.    B.    Fig.  2.   is  made   up   of  both   an   open 
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circuit  ,111(1  ;i  closed  circuit;  tlic  :intfiiii:i,  ii,  Ikmiik  coiiiu-ctrd  witli  llir 
cnrth  tliroiiKli  the  |)riiii:iry  coil  nf  a  ItiKli-l'roiiticncy,  liiKlipotrntuil 
oil  trnnsformcr  aiul  a  condctiser,  4*, ;  the  secondary  coil  forms  a  closed 
circuit  ill  wliicli  is  incliuU-d  a  pair  of  oppositely  iliiposed  condensers 
and  tlie  primary  of  either  an  ordinary  induction  coil  or  a  trans- 
former operated  by  a  commercial  alternating  current ;  the  oscillator 
spheres  are  in  shunt  with  the  closed  circuit. 

In  the  resonator  system  and  receivinR  circuits  of  the  IauIkc- 
Mliirhead  apparatus  lies  the  iiiKenions  application  of  some  ahso 
lutely  novel  principles.  Here  aKain  the  ei|iiipment  lakes  on  a  modi- 
fied form  of  that  described  in  Lodge's  first  patent  on  wireless.  The 
open  resonator  circuit  is  composed  of  the  antenna,  a,  primary  of  a 
transformer.  / /•.  which  also  serves  as  ;iii  iiidiictaiice -condensers, 
A"  and  .Yi.  the  latter  leading  to  the  earth  as  shown  in  the  di:iKi:iiii. 
Fig.  -',  .  / ;  the  secondary  of  the  transformer  is  in  series  with  ilie 
new  Lodge  rotating  coherer,  c.  forming  a  closed  circuit,  wliiili  in- 
cludes the  ceil  and  recording  instrument,  r;  in  shunt  with  this 
circuit  is  a  condenser,  X2,  the  application  of  which  was  described 
in  a  patent  issued  to  Lodgc-Muirlicad  in  1897,  and  numbered  18,644 ; 
in  this  patent  it  is  slated  that  a  condenser  in  shunt  with  the  recorder 
permits  the  oscillations  set  up  by  the  waves  to  surge  through  the 
closed  circuit-resonator  with  a  predetermined  and  definite  lime 
period  until   it   readies  its   maximuni   .implitudc  and  excludes  these 


li.iMiiK  a  variability  r.-iiiging  from  nia.\iniiiin  resistivity  to  ina\imiin> 
londtictivity  eipial  to  a  lilmgs  coherer,  but  without  the  disturbing 
element  of  meciianical  decohcsion  of  the  latter,  lias  been  a  dcsiratuni 
of  iiivriitors  ever  since  the  discovery  of   Uranley. 


SECTION   AND  I'l-AN  OF  COHERER. 


The  unreliability  of  the  filings  coherer  has  long  been  a  source  of 
annoyance  to  operators,  for  under  certain  atmospheric  conditions 
it  is  often  impossible  to  obtain  indications  at  all.    This  is  largely  due 
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oscillations  from  the  register  and  cell  in  consequence.  This  is 
claimed  as  one  of  the  strong  features  of  the  new  system  and  formed 
the  basis  of  another  patent  issued  to  Lodge  and  Muirhead,  and 
numbered  29,069. 

."^  second  modification  of  the  system  is  drawn  in  diagram  B,  Fig. 
2:   in   this   case   the   antenna,  a.   loading   to  the   earth   through   two 


t^. 


% 


fjljXj 


hx, 


t 


B 


^ 


^i»l»-- 


M.      Compound  Resonator  System.      Simple  Resonator  System. 

to  the  variability  of  stroke  of  the  tapper  on  the  coherer  tube  and  the 
changeability  of  position  of  the  filings,  which  are  as  varied  as  the 
designs  of  a  kaleidoscope ;  in  some  instances  the  filings  are  arranged 
so  that  they  would  respond  to  the  feeblest  impulse,  and  upon  the 
very  next  stroke  the  marvelous  sensitiveness  is  destroyed  and  the 
tube  become  inoperative. 

The  new  Lodge-Muirhead  coherer  eliminates  all  these  untoward 


FIG.    3. LODGE    rotating    MERC  LRIAL    COHERER. 

condensers,  and  having  an  inductance  in  shunt  on  one  side  and  a 
circuit  in  shunt  on  the  opposite  side,  including  a  coherer,  condenser, 
cell  and  recorder,  as  in  A.  In  this  patent  one  of  the  claims  covers 
a  metal  case,  which  completely  encloses  the  coherer,  and  this  has 
been  taken  advantage  of  in  the  present  commercial  system  now  on 
the  market. 

The  new  coherer  of  Sir  Oliver  Lodge  is  of  absorbing  interest 
to  those  who  have  watched  the  development  of  the  art.  To  produce 
a  wave  detector,  sensitive  enough  for  long-distanc  transmission,  and 


FIG.  6. —  LOUGF-.VILIRHEAD  "BCZZER. 


features  by  keeping  freshly 
stantly  in  action  for  cohesion 
disc  to  revolve  continuously 
between  which  is  interposed 
operates  as  follows  :  When 
in  the  resonator  circuit  the 
lative  effect  disrupts  the  film 
place  between  the  molecules 
to   be   instantly   restored   bv 


and  uniformly  exposed  surfaces  con- 
This  is  done  by  causing  a  small  steel 

in  contact  with  a  column  of  mercury, 
a  thin  film  of  oil;  in  action  the  coherer 
the  impinging  waves  set  up  oscillations 
potential  diflference  due  to  their  cumu- 
of  oil  and  at  that  instant  cohesion  takes 
of  the  solid  and  the  fluid  metals,  only 
a   partial   revolution  of  the  disc   when 
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FIG.    8. APPARATUS    IN    OPERATION. 


FU;     10. — RF.CFIVING    l.\S  IRLMENT   AND   AITOM.MK     M.\C11I.\E. 


FUi.     II.— INDUCTION    coil.    Willi    SI'.\RK-(;.\  I'    .\NI)    SYNTON'IZING 
INDUCTANCES. 
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I're.shly-cxpo.scd    siirfacc>    .m-    IjkiukIiI    niiu   |iii>itirin    ri-july    (nr    ilic 
next  iiiipiilsr. 

'I'lic  colicrrr  is  shown  iiTmioKiMplncally  in  I'"ik  ,<,  iii  sccliunal 
dovatioii.  Fig.  4,  nnil  a  plan  vuw  in  l-'ig.  5.  Thr  lolaliiiK  sled 
whfcl  is  rcprrscntcd  by  ii,  the  ImuKh  (if  mercury,  dil.  and  nn  anial- 
ISanialc-d  platinum  wire  spiral,  h,  which  is  cnnni-clcd  tn  llu-  liinditiK 
post,  h;  a  copper  lirush,  <•,  makes  cunneclion  with  ihc  steel  disc, 
II.  thrxuRh  the  axle,  >,  a  spring,  f,  having  a  small  piece  of  felt,  k, 
nttached,   rests   lightly   <mi   the   disc,   serving   the   purpose  of   krrping 


m 


I  U,.     !_'.  —  KKIKIVING    .\l'l".\K.\TLS    COMPLETE. 


its  surface  ilry  ;iiui   iK:m  and  .ivoiding  foreign  particles  before  and 
after  cohesion. 

The  steel  disc  is  revolved  by  ebonite  wheels  gearing  nih)  wheels 
of  the  same  material,  operated  by  clockwork,  which  also  actuates 
the  syphon  recorder.  The  coherer  is  connected  directly  in  circuit 
with  the  syphon  recorder,  but  has  interposed  a  millivolt  meter  for 
regulating  the  potential  difference,  which  experience  has  shown 
sht)uld  be  kept  from  0.03  to  0.5  volt,  according  to  the  adjustment  of 
the  instruments.  This  type  of  coherer  is  so  exceedingly  sensitive 
that  a  potential  difTerence  of  I  volt  will  break  down  the  film  of  oil 
when  cohesion  takes  place.  A  single  cell  is.  therefore,  employed  in 
the  local  circuit  and  the  excessive  e.m.f.  of  this  is  reduced  by  the 
proper  resistance.  The  revolving  mercurial  coherer  of  Lodge  oper- 
ates to  a  better  adxantage  when  the  oscillations  set  up  in  the  res- 
onator are   slowed  down,  and  as  such   ofcillatorv  currents  arc   the 


When  the  "l)ii//er"  sets  up  low  -  fre(|uency,  high  potential  currents 
III  the  secondary  charging  the  oscillator  system  and  oscillalions 
<<urge  through  the  radiator  ai  a  coiise(|urnce,  lotig  electric  waves  are 
propagated  through  space  at  sni:ill  but  defmitc  periods  >f  time. 
When  these  re.icli  the  resonator  of  ihc  receiver  they  acliiatr  the 
coherer  accordingly  and  are  translated  into  ihe  code  of  the  operator 
by  the  syphon  recorder. 

The  .sensitiveness  of  Ihe  coherer  is  so  great  and  the  recorder  works 
so  Ihoroiighly  in  unison  with  it  that  if  the  frecjuency  of  inlerrup- 
iion  in  the  "hn//er"  of  ihe  transmitter  is  too  low  the  received  im- 
pulses on  the  tape  show  a  wavy  line,  or  if  very  slow  a  broken  line, 
but  when  the  fre<|uenc>  of  the  disruptive  discharge  is  sufficiently 
rapid  .1  ^.traighl  line  shows  a  steady  deflection  owing  to  the  lag 
of  the   syphon. 

The  general  arrangement  of  the  apparatus  in  operation  is  shown 
in  Fig.  8;  it  consists  of  a  six-cell  box  of  storage  batteries,  a  com- 
plete receiving  .set,  a  spark  rod  frame,  a  lo-in.  induction  coil,  a 
buzzer,  a  perforator,  hand  sending  key,  primary  circuit  switch,  and 
an  aiilo  transmitter. 

The  Morse  key,  automatic  machine  and  perforator  arc  shown  in 
hig.  0,  and  the  receiving  instrument  and  automatic  machine  in 
Fig.  10;  in  Fig.  12  the  receiving  apparatus  complete  is  illustrated  in 
detail.  .1  is  the  syphon  recorder,  Ji  the  recorder,  C  actual ing  mech- 
anism, /)  reversing  switch,  E  voltmeter,  and  F  the  transformer, 
[•"ig.  II  .-.hows  the  lo-in  induction  coil  with  special  spark-g.ip  joined 
by  placing  two  metal  iioints  bitween  two  inductances  for  maintaining 
the  proper  relations  with  the  capacity  by  the  oscillator  system.  Fig. 
13  is  a  sample  of  the  tai)c  when  the  buzzer  was  operating  with  a 
frequency  equal  to  600  alternations  per  minute. 

When  properly  adjusted  for  sending  a  message  the  needle  of  the 
recorder  is  sustained  so  that  if  a  dash  is  transmitted  a  long  line  is 
the  result  on  the  tape,  whilst  a  dot  is  registered  as  a  short  line. 
While  these  recorded  variations  of  the  sparks  sending  out  the  waves 
arc  intensely  interesting  to  the  observer,  the  absolute  adjustment  to 
produce  such  accuracy  is  not  of  importance,  for  an  operator  can 
translate  the  recorded  script,  e\en  though  there  are  a  number  of 
impulses  to  each  dash. 

But  as  a  matter  of  fact,  its  fine  adjustment  is  not  difficult,  and 
«hen  it  is  perfect  the  operator  is  enabled  to  determine  even  minute 
(litTcrenccs  in  the  emitted  w'ave  by  the  fluctuations  and  peculiarities 
(t  the  recorded  impulses,  and  when  these  assume  a  serious  aspect 
the  cause  may  be  easily  and  at  once  determined  and  rectified  whether 
i'.    occurs   in    the   transmitter   or   the   receiver.     This    is,   of  course. 


J-iG.  13. — Tape  of  the  Svphon  RtxoKotK. 


result  of  long  electric  waves,  and  as  these  are  more  penetrating  than 
shorter  wave  lengths,  it  is  obvious  that  all  these  factors  work  to 
the  end  of  producing  highly  satisfactory  results.  The  feeblest  oscil- 
lations will  break  down  its  resisting  medium  and  give  the  desired 
indication;  besides,  this  coherer  is  as  absolute  in  its  action  as  any 
other  piece  of  electrical  apparatus. 

The  transmitter  includes  a  special  device  in  the  form  of  a  Morse 
key  and  may  be  operated  either  by  hand  or  by  Dr.  Muirhead's  auto- 
matic signaling  machine,  in  conjunction  with  a  perforator.  Which- 
e\er  method  is  adopted,  the  local  circuit  includes  a  "buzzer,"  shown 
ill  the  photograph.  Fig.  6.  and  in  elevation  in  Fig.  7 ;  the  purpose  of 
this  buzzer  is  to  open  and  close  the  circuit  in  which  the  primary  of 
the  induction  coil  is  included  so  that  a  definite  frequency  is  obtained 
in  the  local  circuit :  this  device  consists  of  two  sounders  connected 
with  each  other  so  that  they  operate  alternately.  An  arm  of  alumi- 
num is  fastened  to  a  copper  rod  and  connects  with  the  armature 
lever  of  one  of  the  sounders ;  the  copper  rod  has  a  pointed  end 
dipping  into  a  cup  of  mercury  and  making  or  breaking  contact,  as 
the  lever  is  drawn  up  or  down.  By  this  arrangement  the  current  is 
interrupted  about  600  times  per  minute  and  sets  up  a  current  in 
the  secondary  of  the  coil  having  a  similar  frequency.  In  action, 
when  the  Morse  key  is  pressed  into  contact,  the  current  is  segre- 
gated, with  the  result  that  the  disruptive  discharge  is  broken  up 
into  a  succession  of  sparks,  and  these  may  be  of  any  duration  the 
operator  desires  by  merely  adjusting  the  play  of  the  levers  of  the 
sounders,  and  therefore  the  length  of  the  dip  in  the  mercury. 


impossible  where  a  relay  and  tapper  are  interposed  in  the  local  cir- 
cuit :  in  this  new  feature  lies  one  of  the  strongest  points  of  the 
Lodge-Muirhead  system. 


Industrial  Education  in  Germany. 

The  great  attention  paid  in  Cjermany  to  scholastic  industrial  train- 
ing is  shown  by  the  statement  that  in  Saxony  alone  there  are  no  less 
than  287  industrial  schools,  as  follows:  120  advanced  industrial 
schools,  150  special  industrial  schools,  321  industrial  schools  for 
drawing  and  painting,  21  industrial  schools  for  women,  girls  and 
children;  441  industrial  primary  or  continuation  schools.  The  ad- 
vanced industrial  schools  are  of  five  classes,  known  as  the  industrial 
academy  and  architecture,  machine  construction,  dyeing  and  indus- 
trial drawing  departments.  The  industrial  academy  furnishes  four 
courses — namely,  for  mechanics,  chemists,  architects  and  electricians. 
A  requirement  of  admission  is  that  the  candidate  shall  have  passed 
at  least  two  years  in  a  factory  acquiring  practical  knowledge  in  the 
branch  in  which  he  desires  to  perfect  himself  theoretically.  The 
special  schools  are  divided  among  21  branches  of  industry,  such  as 
watchmakers,  brewers,  etc.,  but  electricity  is  not  represented.  The 
primary  schools  prepare  pupils  in  a  general  way  for  some  trade  or 
particular  branch  of  industry.  There  are  9  technical  high  schools 
now  in  Germany  with  15.000  students,  and  tw'o  more  will  soon  be 
opened.  An  applicant  is  required  to  have  had  nine  years  of  training 
in  the  classical  '"real"  school,  or  gymnasium. 
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The  Milan-Gallarate  Electric  Railway. 


By  p.  Letheule. 

ALTHOUGH  tlie  plans  for  the  electric  railway  line  between 
.Milan  and  Gallarate,  Italy,  originally  provided  for  a  hy- 
draulic plant  on  the  Tcssin  River  at  Tornavento,  it  was  later 
decided  that  a  .steam  plant  would  be  more  economical,  notwithstand- 
ing the  high  price  of  coal — $6 — per  ton.  One  reason  perhaps  is  that 
the  concession  will  expire  in  1905,  and  the  cost  of  a  steam  plant 
would  be  less  than  that  required  for  water  power  development. 

The  accompanying  map  shows  the  railway  system,  which  comprises 
one  main  and  three  sub-sections,  with  tcrminii  at  Gallarate,  Porto 
Ceresio,  Arona  and  Laveno,  respectively.  The  generating  plant  is 
situated  at  Tornavento,  as  shown.  The  adjoining  table  gives  d;ita 
as  to  distances,  elevation  and  grades. 


Stations.  '"S"  a;  rt  t;  4J  ■-  nl  « 

—  j^Crz  —  7,  =  <■■  ^  ''M 

Milan    o  126 

2.86  6 

Gallarate    40.3  242    . 

6.75  12 
Tunnel  d'Indumo   63.1                  395 

12.25  20 

Porto-Cere.sio     73  274 

liallarate    40.3  242 

2.81  8 

Tunnel  de  Ronco 52.1  275 

3o5  7 

Laveno    71.5  206 

Gallarate    40.3  242 

5.76  10 
Pt.    Culminant    47.7                   284 

4.66  1 1 

Arona    66.2  198 

The  running  schedules  on  the  lines  are  as  follows:  (i)  On  the 
trunk  line  from  Milan  to  Gallarate,  express  trains  are  run  without 
stops,  but  become  ordinary  trains  on  the  branches  of  Porto-Ceresio, 
Laveno  and  Arona.  (2)  Semi-express  trains  between  Milan  and 
Gallarate,  stopping  only  at  Legnano  and  Bento.  (3)  Slow  trains 
stopping  at  all  stations  between  Milan  and  Gallarate. 


YK..    I. 


-M.\l'  OF  R.-MLWAY   SYSTEM. 


Local  reasons,  as  above  stated,  have  prevented  the  use  of  hydraulic 
machinery  and  the  power  is  now  produced  by  a  steam  plant,  the 
situation  of  which  would  of  course  have  been  better  if  nearer  to  the 
line.  The  steam  generating  station,  however,  gives  economical  re- 
sults as  shown  by  figures  presented  below.  Excellent  running  of 
machines   in  parallel   is  obtained,  and  the   regularity  of  the   service 


has  made  this  installation  one  of  the  best  in  Italy.  It  includes  three 
generating  sets  of  750  l<u  with  steam  engines  of  the  Sulzer  type  built 
by  Franco  Tosi. 

The  alternators  are  three-phase,  13,200-volt,  25-cycle,  direct-con- 
nected machines,  running  at  94  r.p.m.  As  in  most  installations  of 
this  character,  the  revolving  field  type  of  alternator  is  used.  These 
machines  do  not  differ  in  any  respect  but  the  size  from  those  built 
by  the  same  company  (the  General  Electric  Company  of  New  York) 
i>r  by  the  British  Thomson-Houston  Company  for  the  Glasgow  tram- 
ways and  the  Central  I^ondon  Railway. 


)lli.   J. — ONE  OK  THE  CONVEKTEK   ST.\T10.\S. 

Two  machines  are  in  daily  use  running  in  parallel  in  sunmier  time, 
one  being  sufficient  for  the  winter  traffic  and  the  light  traffic  hours 
of  the  day.  The  service  extends  over  16  hours  in  the  winter  and 
19  hours  in  the  summef,  and  the  running  of  the  train  service  is 
exactly  similar  to  that  of  a  large  trunk  system  of  railway,  with 
higher  speeds,  however,  soine  trains  running  at  exceptionally  high 
speeds  as  will  be  seen  later,  and  greater  frequency  of  service. 

The  daily  output  of  the  generating  station  is  12,000  kw-hours  in 
winter  and  over  18,000  during  the  summer,  the  average  being  13,500 
10  14,000  kw-hours.  Moinentary  overloads  of  75  and  even  100  per 
cent,  occur,  and  in  summer  the  overloads  jump  to  2,000  or  2,200  kw, 
corresponding  to  1,700  to  1,800  ihp  per  steam  engine. 

In  spite  of  these  unfavorable  conditions,  very  economical  results 
are  obtained.  In  the  last  six  months  of  1902  3,800  tons  of  coal  pro- 
duced 2,500,000  kw-hours,  and  it  is  hoped  still  further  to  reduce 
this  expense.  The  coal  used  is  of  good  quality,  costing  $6  per  ton. 
Good  coal  has  been  found  to  give  the  best  results.  In  spite  of  the 
high  price  of  coal  in  Italy  and  the  disadvantages  resulting  from  the 
choice  of  the  station,  the  total  expenses  of  the  generating  station 
during  the  last  six  months  of  IQ02  did  not  exceed  $31,800.  cor- 
responding to  a  price  per  kw-hour  of  1.28  cents. 

The  generating  station  feeds  7  transformer  stations  by  means  of 
high-tension  lines  shown  on  the  map.  The  line  has  given  much 
satisfaction,  only  one  interruption  of  service  having  taken  place,  this 
being  due  to  a  storm  which  broke  an  insulator  and  produced  a  short 
circuit  at  the  switchboard,  a  few  minutes  sufficing  to  right  matters. 

These  sub-stations  are  of  the  same  type  as  is  in  general  use  on 
direct-current  lines ;  that  is,  supplying  600  volts  for  traction,  and 
current  at  3,000  volts,  three-phase,  for  distribution  of  power  as  in 
the  case  of  the  Glasgow  tramways,  London  United  tramways.  Cen- 
tral London  Railway,  etc.  There  are  seven  sub-stations  in  all 
represented  on  the  map,  each  containing  two  rotary-converters  of 
500  kw%  three  step-down  transformers  for  feeding  converters,  one 
spare  transformer,  one  reactance  coil  and  one  starting  compensator. 

There  are,  in  addition,  storage  batteries  of  a  capacity  differing 
according  to  the  service  of  the  sub-stations,  all  but  one  having  a 
capacity  of  325  amp-hours,  with  a  maxinnnu  discharge  current  of 
600  amp;  the  remaining, one,  situated  at  Musocco,  is  of  500  amp- 
hours  capacity,  with  a  maximum  discharge  current  of  1,000  amp. 

The  output  of  each  of  the  sub-stations  is  3.500  kw^-hours.  the 
maximum  momentary  overload  attaining  i.ooo  kw  in  the  case  of 
Musocco  sub-station.  The  working  expenses  of  each  sub-station, 
not  including  the  storage  battery,  does  not  exceed  $1,200  per  year. 
The  average  efficiency  is  between  82  and  85  per  cent. 

.'\t  the  commencement  of  operation,  short   ';ircuits  were  frequent. 
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(lie  wuikiiicii  Ih-iiik  uiiUiniliai'  witli  cU-i-iric  traciiuii.  Now,  liuwcvcr, 
ilif  circiiit-l)rriikcr  raroly  acts  mure  limn  once  u  day  al  each  sub- 
slatuHi  i-\cc|)i  Kii  fi'ic  (lays. 

'riir  -iwitcliliDard  i>l  the  >nl)  slalion  is  buill  accnrdiiitf  tu  connnnti 
practice,  tliere  lieinK  separate  panels  fur  the  altornatinK  and  direct- 
current    sides       l'"in    ••  illiislrales  a   suli  statimi    willi   I\m>  cniiverters, 


lU,.   ,V  —  I'KlUKl  riON    IIF   TIUKI)   K.ML. 

the  uutsidc  panels  shown  being  the  line  panels.  The  direct-current 
line  panel  is  provided  with  a  recording  wattmeter  connected  to  the 
boo-volt  third-rail  system  The  track  is  bonded  and  forms  the  nega- 
tive side,  the  positive  side  being  the  third  rail  of  the  same  type  as 
the  track  rails  supported  every  i.'>  it  liy  insulators  formed  of  "re- 
constructed granite."  Tests  made  have  given  a  figure  of  0.064  o'lni 
for  the  resistance  of  a  kilometre  of  single  track  and  third  rail. 

Wooden  protection  from  the  third  rail  is  employed  in  stations, 
railw  a>-  yards  and  level  crossings,  as  shown  in  Fig.  3  ;  these  are  in- 
dependent of  the  track,  a  doubtful  practice  as  the  protection  is  thus 
liable  to  become  displaced. 

The  third  mil  insulators  at  first  proved  defective  by  reason  of  the 


weather.  The  liiird  rail  c«llectur  .slii)c:>  arc  uf  American  pattern  .nid 
supported  froni  the  journal  box. 

The  rolling  stock  iiulndes  one  electric  locomotive  for  hauliiiK 
freight  trains,  and  twenty  motor  cars  and  twenty  trailers  for  passen- 
Ker  trains.  .Ml  motor  cars  and  lucuinotives  arc  c(|uippcd  with  direct- 
current  motors  of  1(10  hp,  geared  to  the  axles,  the  driving  wheels 
having  ,1  diameter  of  1 .05  meter. 

'I'he  weight  of  each  motor  with  gear  amounts  to  J.soo  kg.  Serieii- 
(larallel  controllcrii  uf  Cieneral  Electric  Company  make  are  used  with 
eijrresponding  accessory  apparatus  in  the  inotoriiian's  cabin.  The 
braking  is  done  by  compressed  air  olitained  from  an  elecirically- 
iliiveii  compressor. 

Sjieeds  have  been  attained  of  56  and  even  6.^  miles  per  hour. 
These  high  speeds  have  been  easily  obtained  and  have  given  rise 
to  no  inconveniences  with  respect  to  the  gearing,  current  collection 
or  bearings.  The  regular  service  is  made  at  speeds  varying  from 
.?.S  to  45  miles  per  hour,  with  train  weights  of  75  to  90  tons.  The 
maximum  starting  power  per  train  is  from  400  to  450  kw  and  240 
Uw  stifllces  to  maintain  a  speed  of  56  miles  per  hour  on  the  level 
and  too  kw  for  a  speed  of  35  to  45  miles  per  hour  on  the  level,  the 
motors  being  coupled  in  scries. 

The  c-xpress  trains  running  from  Milan  to  Ciallarate  make  the 
journey  in  34  minutes  and  the  down  trains  in  33  minutes,  including 
two  slow-downs;  this  corresponds  to  a  commercial  speed  of  about 
45  miles  per  hour. 

Hetwecn  Gallarale  and  I'orto-Ceresio  the  speed  is  considerably 
iliminished  on  account  of  the  curves,  but  the  whole  distance  between 
.Milan  and  Porto  Ceresio  is  made  by  express  trains  in  1%  hours, 
corresponding  to  a  schedule  speed  of  37  miles  per  hour.  The  average 
current  consumption  per  ton-kilometre  measured  at  the  sub-stations 
is  50  watt-hours,  which  is  lower  than  the  guarantees  of  the  contrac- 
tors. Multiple-unit  train  control  system  has  been  experimented 
with  and  the  Mediterranean  Railroad  Company  will  soon  place  a 
number  of  these  equipments  on  the  line. 

The  results  of  the  operation  have  been  perfectly  satisfactory  from 
all  points  of  view.  The  results  obtained  have  exceeded  all  hopes, 
and  the  railway  company  bears  witness  to  this  in  its  last  annual 
report.  The  increase  in  traffic  has  been  remarkable  as  the  following 
figures  w  ill  show  : 

During  the  first  year  of  electric  service  the  electric  trains  covered 
11.000,000  kilometers,   whereas  the   last  year  of  steam  service   only 


Fig.  4.— View  of  Gen-er.\ting  St.^tiox  .\t  Tok.x  wkmo. 


iron  caps  becoming  loose  on  the  insulator  and  the  lead  filling  giving 
way  under  the  voltage,  causing  short  circuits  and  deposits  on  .the 
insulator  block.  The  lead  filling  has  now  been  replaced  by  cement 
and  the  insulators  give  perfect  satisfaction. 

The  average  resistance  of  insulation  is  60,000  ohms  per  insulator ; 
the  average  loss  per  kilometre  of  single  track,  owing  to'  imperfect 
insulation,  does  not  e.xceed  o.i  amp.  in  dry  weather  and  0.2  in  wet 


effected  4,769,000  kilomtres.  With  the  latter  the  average  train  kilo- 
metre per  day  amounted  to  580,  whereas  3,712  are  now  daily  made : 
that  is,  more  than  seven  times  as  many. 

In  spite  of  a  decrease  of  50  per  cent,  in  the  fares  charged,  the 
receipts  for  the  first  nine  months  increased  to  993,15°  lire,  whereas 
during  the  last  year  of  steam  service  they  only  amounted  to  663,000 
during  the  same  period.    On  a  certain  holiday  the  receipts  amounted 
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to  50,000  lire,  against  22,900  lire  for  the  last  year  of  steam  service 
for  the  same  day.  This  represents  four  times  the  number  of  pas- 
sengers, taking  into  account  the  decrease  in  fares. 

The  whole  results  prove  incontestably  that  electric  traction  has 
been  a  very  great  success  in  connection  with  the  working  of  this 
line.  The  whole  electrical  equipment  was  furnished  by  the  Cie  Fran- 
caise  Thomson-Houston  de  la  Mediterranee,  the  representative  of 
the  General  Electric  Company  in  Italy. 


The  Mechanical  Cause  of  Gravity. 


By  Robert  Stevenson,  C.  E. 

IN  an  article  on  May  26,  an  experimental  method  of  producing 
orbital  motion  without  the  mutual  attraction  of  matter  was  given. 
On  June  2  a  letter  appeared  from  Mr.  T.  Wolcott  saying  that 
he  had  tried  the  experiment  by  means  of  a  water  nozzle  held  m  his 
hands,  and  although  the  apparent  motion  of  the  water  was  helicoidal, 
yet  he  believed  the  actual  motion  was  not  so;  and  gave  his  reasons. 
On  June  9,  in  reply  to  Mr.  Wolcott,  I  explained  that  his  experiment 
was  entirely  different  from  the  one  given  by  me,  because  he  held 
the  straight  nozzle  in  a  radial  position,  whereas  in  my 'experiment 
the  water  and  balls  were  projected  tangentially  to  the  circle  of  rota- 
tion. Furthermore,  the  water  in  his  case  could  not  have  a  velocity 
of  100  ft.  per  second,  because  he  could  not  rotate  a  nozzle  by  hand 
with  water  jetting  through  it  at  that  velocity.  And  it  should  be 
constantly  remembered  that  the  stability  produced  by  the  momentum 
of  the  mass  is  the  proximate  cause  of  the  novel  effect. 

I  satisfied  myself  years  ago  that  the  effect  could  not  be  got  from 
garden  nozzles  in  the  way  he  tried.  But  curious  to  say  when  I  ask 
scientists  to  test  this  experiment,  they  invariably  do  as  Mr.  Wolcott 
did,  and  then  make  up  their  minds  that  the  apparent  effect  is  an 
optical  illusion.  I  further  mentioned  in  the  letter  of  June  9  that  I 
was  prepared  to  prove  that  Galileo  and  Newton  in  formulating  the 
first  principles  and  laws  of  motion  had  neglected  to  recognize  the 
all-important  fact  that  lineal  momentum  produced  kinetic  stability, 
and  that  stability  supplied  the  force'  which  Newton  called  centripetal 
force,  and  which  he  ascribed  to  the  mutual  attraction  of  matter; 
that  component  force  is  the  cause  of  the  helicoidal  motion  of  balls 
or  planets;  that  force  changes  the  direction  without  doing  work. 
That  is,  the  force  which  Sir  Oliver  Lodge  has  been  trying  to  make 
out  to  be  a  mental  force.  And  he  is  really  nearer  the  truth  than  he 
imagines,  because  kinetic  stability  is  produced  by  the  combined  effort 
of  power  and  intelligence.  But  as  we  are  only  dealing  with  the 
physical  effect  here,  it  is  unnecessary  to  trace  the  psychological 
interaction. 

In  proof  of  the  statements  made  in  the  letter  of  June  9,  I  had  a 
series  of  articles  ready  to  be  published,  but  as  they  dealt  with  first 
principles  it  has  been  thought  that  they  would  not  interest  technical 
readers  so  much  as  the  practical  application  of  them  would  do. 
Consequently,  I  propose  to  print  them  in  pamphlet  form,  and  will 
be  pleased  to  send  them  gratis  to  any  readers  who  will  forward  their 
address  to  the  editors.  In  the  meantime,  I  will  devote  this  article 
to  one  phase  of  the  practical  application  of  the  principles,  so  as  to 
show  by  a  kinetic  illustration  how  motion  can  produce  weight  and 
energy  without  attraction. 

Let  us  suppose  a  car.  A,  25  ft.  long  and  10  ft.  wide  and  10  ft.  high, 
with  mass,  M  (but  no  weight),  moving  through  free  space  in  1 
.straight  line  in  accordance  with  Newton's  first  law  of  motion.  (See 
Nat.  Phil.,  §244.)     Inside  of  car  A  let  there  be  another  car,  B,  3  ft. 


MECHANICAL  CAUSE  OF  GRAVITY. 

long,  2  ft.  wide  and  2  ft.  high,  whose  mass  is  ni,  also  having  no  weight. 
Let  M  =  n  m,  where  n  is  a  very  large  number.  At  the  front  end 
of  car  A  let  a  power  hoist  be  fixed  with  a  rope  the  full  length  of 
the  car.  At  the  rear  end  of  car  A  let  car  B  be  at  rest  against  the 
end  partition,  on  a  pair  of  rails  which  run  all  the  length  of  car  A. 
Then  fix  the  rope  to  car  Z?.  and  hoist  it  up  towards  the  front  end 


of  car  A  with  velocity  v.  A  momentary  impulse  will  supply  all  the 
force  necessary  to  give  it  the  uniform  velocity,  v,  and  momentum, 
iiiv.  The  amount  of  that  impulse  would  be  mv/t  =  ma.  Now 
suppose  we  return  car  B  to  the  rear  again,  and  car  A  be  given  a 
uniform  acceleration  of  32  ft.  per  second.  Now  so  long  as  this 
constant  acceleration  continues  in  the  motion  of  car  A,  we  can  feel 
that  car  B  is  being  pressed  against  the  rear  end  of  car  A  with  the 
pressure  M  g,  where  g  =  32. 

Now  that  pressure  is  weight,  exactly  the  same  in  quantity  and 
quality  as  if  B  was  on  the  surface  of  the  earth.  Now  suppose  a 
committee  of  philosophers  were  selected  to  investigate  this  pressure 
of  B  against  the  rear  end  of  the  car,  and  suppose  there  were  no 
landmarks  by  which  they  could  discover  that  A  had  acceleration. 
They  having  been  born  and  brought  up  in  the  car.  Let  us  call  them 
Epicurus,  Aristotle,  Galileo,  Newton,  Boyle.  Epicurus  attempts 
to  explain  the  cause  of  the'pressure :  First,  he  tugs  at  car  B,  and 
when  he  lets  go  it  constantly  falls  back  towards  the  partitions.  After 
much  experimenting  and  thinking,  he  gives  his  opinion  that  car  B 
has  a  desire  to  rest  against  the  partition,  and  that  it  takes  a  big 
effort  to  prevent  it. 

.'\ristotle  said.  Yes,  there  is  an  apparent  desire,  but  the  desire  is 
due  to  everybody  in  the  universe  having  a  right  place  to  which  it 
belongs  naturally,  and  it  can  only  be  prevented  by  an  efifort  from 
getting  there,  and  when  once  there  it  takes  an  effort  to  remove  it, 
and  when  the  effort  stops  it  tends  to  go  back  to  its  right  place.  And, 
furthermore,  he  said  that  desire  to  get  to  its  place  increases  with 
its  density,  and  also  with  the  shape  of  the  body.  That  desire  is  its 
gravity. 

For  two  thousand  years  that  explanation  of  Aristotle  was  the 
orthodox  doctrine  of  gravity,  until  Robert  Boyle  put  the  car,  B,  in 
a  vacuum  and  kept  reducing  its  density  and  found  that  it  fell  just 
as  fast  back  to  the  partition  w^hen  its  substance  was  as  light  as  down. 
ns  when  it  was  gold;  and  that  fact  upset  Aristotle's  theory  of  gravity. 
But  whilst  Boyle  was  experimenting  with  his  vacuum,  Galileo  was 
experimenting  with  the  rate  of  fall.  His  idea  was  more  scientific 
than  philosophic.  He  wanted  to  find  the  law  of  the  fall.  He  did  not 
believe  that  the  fall  was  due  to  desire ;  but  whatever  the  cause  might 
be  was  of  very  little  consequence  compared  to  the  law  of  the  fall ; 
because  the  fall  could  not  be  utilized  with  certainty  until  the  correct 
law  of  the  motion  and  pressure  was  found. 

The  idea  never  seemed  to  enter  Galileo's  mind  that  the  little  car 
did  not  fall  at  all,  but  that  it  was  the  big  car  that  was  doing  all 
the  falling. 

After  Galileo  came  Newton,  who  accepted  Galileo's  laws  of  the 
fall  of  bodies,  and  never  doubted  but  that  the  fall  was  genuine;  and 
he  also  said  that  although  it  would  be  nice  from  a  philosophic  point 
of  view  to  know  why  this  car  always  tended  to  that  partition,  yet 
the  law  was  of  the  greatest  importance  for  mankind  to  know.  He 
did  not  agree  with  Epicurus  that  it  was  by  desire,  but  he  thought  a 
more  appropriate  term  to  use  would  be  attraction.  Then  he  demon- 
strated geometrically  that  the  partition  attracted  the  little  car  and  the 
little  car  attracted  the  partition  directly  as  the  mass  of  the  one  multi- 
plied into  the  mass  of  the  other  and  inversely  as  the  square  of  the 

.1/  m 
distahce  between  them,  the  formula  being  g  — .  where  g  is  the 

constant  of  gravitation,  or  as  we  have  seen,  the  rate  of  acceleration 
of  A.  It  might  be  asked  what  has  M  and  m  and  d  to  do  in  the  formula 
when  the  fall  of  the  body  depends  entirely  on  g?  But  it  must  be 
remembered  that  although  the  rate  of  fall  may  be  independent  of 
the  mass  of  a  body,  yet  the  force  depends  on  the  mass,  F  =  mg; 
and  although  it  is  not  m  that  is  falling,  yet  it  is  the  inertia  of  in 
which  continually  resists  the  constant  impulse  produced  by  the 
acceleration  of  car  A  ;  and  the  effect  of  that  resistance  is  the  pressure 
we  call  weight. 

The  car  B,  to  begin  with,  had  no  weight,  only  mass,  and  now  it 
has  been  converted  into  a  weight,  by  a  mode  of  motion;  and  that  in 
spite  of  the  orthodox  theory,  that  weight  could  only  be  produced 
by  the  mutual  attraction  of  the  particles  of  matter  in  the  partition 
and  in  the  little  car.  There  may  be  those  who  hope  that  I  may  be 
mistaken  in  my  analysis,  and  that  although  it  can  be  shown  that 
weight  is  a  mode  of  motion  in  this  case,  it  may  not  apply  to  the 
case  of  bodies  on  the  surface  of  the  earth. 

Now  that  the  theory  of  attraction  is  shown  to  be  untenable,  let 
us  investigate  that  most  wonderful  condition  called  energy.    Energy 
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liitN  l)ci*ii  iiilorrtl  as  llic  Krcatcst  tliscovcry  iiiadc  by  mcu-iih-  siiuc 
Ni-wtoit  di!<cuv('iccl  the  mutual  uttracliuti  u(  matter,  and  witli  luattrr 
it  is  said  to  tn  ilic  one  eternal  cundition  in  the  universe.  Con- 
sciousness unii  fiirif  may  conic  and  j{i>  like  a  bank  rate,  l)ut  cncrRy 
(jocs  on  forever.  And  there  arc  many  ntcut  philosophers  and  sci- 
entists who  really  l)elievc  that  mankind  can  never  know  more  of  tlic 
Creator  than  what  is  shown  in  these  two  attributes  of  the  cosmos. 
In  the  fiKure  let  ./  represent  the  large  car,  and  U,  B^,  li^,  represent 
the  small  car  in  dilTerent  positions.  Let  C  represent  the  hoist,  and 
the  arrow  the  tliredion  of  motion  of  .-/.  I^-t  us  suppose  the  little 
car,  H  (which  we  will  call  the  body)  is  resting  against  the  rear  end 
partition  of  car  .•/;  and  car  A  is  being  accelerated  imifornily  at  the 
rate  of  3J  ft.  per  second  =  g.  Then  car  B,  or  body, 'would  press 
against  the  partition  with  the  weight,  mt;,  exactly  the  same  as  it 
would  do  on  the  surface  of  the  earth.  L-et  a  rigid  but  weightless 
rope  connected  with  the  hoist  have  a  spring  balance  next  the  hook, 
which  attaches  it  to  the  car  B,  or  body;  and  when  the  hoist  relieves 
the  partition  t)l  the  pressure  of  B.  the  spring  will  indicate  the  pres- 
sure, mg,  the  same  as  ii  would  do  if  B  was  suspended  by  the  balance 
at  the  earth's  surface. 

Now,  if  the  hoist  gives  B  uniform  motion  towards  B„  at  the  rate 
of  t6  ft.  per  second,  =  v,  the  power  required  would  be  in  g  v  ^  P. 
And  in  time,  /.  the  work  done  would  he  m  g  v  t  ■=  1'  t  ^^  f  s,  where  s  = 
16  ft.  Hut  when  flic  power  stops  working  at  distance  5",  the  body,  B. 
will  not  stop  at  once,  but  by  reason  of  the  impetus,  mv.  will  be 
carried  a  further  distance.  It  ^v  •/2g;  at  which  height  the  body 
appears  to  come  to  rest  relative  to  car  A,  but  not  relative  to  the 
fixed  co-ordinates  in  space.  When  dealing  with  two  sets  of  co- 
ordinates, great  care  must  be  taken  in  specifying  which  set  is 
referred  to.  I  tiiid  that  it  was  due  to  that  want  of  care  on  the  part 
of  Galileo  and  Newton  that  they  were  deceived  into  the  belief  that 
appearances  were  realities,  and  whilst  thinking  they  were  superim- 
posing momenta  they  were  only  superimposing  velocities,  and  con- 
sequently they  failed  to  find  the  true  physical  result.  So  long  as  the 
power,  P,  is  moving  the  weight,  m  g,  with  the  uniform  velocity,  v, 
there  is  a  definite  amount  of  work  being  done,  =  m  gv  t  ■=.  m  g  s, 
where  /  and  j  are  time  and  distance,  respectively.  But  when  the 
power  stops,  then  the  impetus  of  the  body  carries  it  a  further  dis- 
tance, vy2g,  before  it  appears  to  stop,  when  the  kinetic  energy 
is  said  to  be  converted  into  potential  energy.     And  the  whole  work. 


IV 


m g  is  +  h)  =  III  gs  +  V,  »»  ^'  =  "V,  m  v-. 


If  we  take  a  case  where  B  is  projected  forward  from  the  partition 
by  an  impulse,  with  an  initial  velocity  of  32  ft.  per  sec.  =  v,  then 
in  one  second  =:  /,  the  distance  traveled  by  B  is  v-/2g,  =  16  ft.,  the 
same  distance  as  in  the  previous  case  that  the  power  traveled  in  the 
same  time  with  only  half  the  initial  velocity  of  this  case;  but  in  that 
case  the  velocity  was  uniform,  whereas  in  this  case  there  is  a  uniform 
retardation  (apparently).  Consequently,  in  this  case  the  kinetic 
energy  =:  ]/<  m  v-,  the  average  velocity  during  this  time  being  yi  v. 

Now,  when  the  body,  B,  comes  to  rest  relative  to  the  car  A,  all 
the  kinetic  energy  of  B  has  been  said  to  be  converted  into  potential 
energy,  and  then  to  appearances,  B  begins  to  fall  of  itself  towards 
the  partition  at  the  rear  end  of  A,  with  an  accelerated  velocity  the 
same  as  bodies  falling  at  the  earth's  surface.  That  is  the  phenomenon 
which  is  presented  to  the  inhabitants  of  the  car,  who  do  not  know- 
that  their  car  is  being  accelerated,  and  never  dream  that  the  ap- 
parent fall  is  due  to  that  accelerated  motion,  but  who  believe  with 
Galileo  and  Newton  that  the  body  actually  falls,  and  that  there  must 
be  some  attractive  influence  in  the  rear  end  to  produce  that  accel- 
erated fall. 

The  formulae  in  both  cases  are  the  same  as  that  of  falling  bodies  at 
the  earth's  surface,  and  in  the  pamphlet  it  will  be  proven  that  weight 
and  energy  are  produced  in  the  same  way  in  both  cases.  The  first 
law  of  motion  w'ill  be  subject  only  to  the  principle  of  kinetic  stability, 
which  is  the  only  «^U'  principle  to  be  established  to  take  the  place  of 
attraction. 

But  in  this  change,  of  principles  we  must  not  forget  that  kinetic 
stability  produces  an  effect  to  all  appearances  the  same  as  attraction, 
and  consequently  there  will  be  little  change  in  the  integral  result- 
ants ;  although  our  ideas  will  change  about  the  cause  of  a  stone 
falling,  yet  that  change  in  ideas  will  not  alter  the  result.  Whether 
it  be  the  rate  of  fall,  or  the  blow  struck  by  the  body  when  it  reaches 
the  earth,  Galileo's  and  Newton's  laws  will  still  hold  as  before, 
only  we  will  know  the  cause  of  those  laws,  which  up  till  now  had  to 
be  taken  on  faith.  It  is  unnecessary  to  take  up  space  analyzing  the 
correlated  motions  of  the  two  cars,  as  those  readers  w-ho  can  follow 
the  argument  can  do  that  for  themselves,  and  so  become  convinced 


lli.il   /•'  docs  nut   tail  back,  as  it   apprnrii  to  do  (ow.irds  the  rear  end 
partition  of  car  .-/.     Conse(|ueiitly  the  mass  of  the  |iartition  cannot 
be  the  attracting  cause  of  the  :ipp:irciit  acceleration  rif  /(  towards  it. 
The  facts  to  lie  noted  in  this  illustration  arc: 

I.  That  the  accelerated  motion  of  car  .■/  iiuliiees  weight  on  car  B 
without  attraction. 

II.  That  to  move  that  weight  lorward  is  like  lifting  a  weight 
vertically  upwards  at  the  earth's  surface,  and  it  re<|uires  the  same 
power. 

III.  To  jiroject  B  forward  with  an  initial  velocity  requires  power 
and  work,  and  produces  energy,  the  resultant  being  called  the  space 
integial  of  the  force  :rz  F  S  =^  '/,  mv^. 

W.  When  the  kinetic  energy  is  transformed  into  potential  energy, 
the  true  cause  is  the  motion  of  ./,  not  the  attraction  of  its  rear  end, 
.i".  taught  at  present. 

V.  The  reversibility  of  the  process  is  apparent,  when  we  know 
ih.it  the  velocity  ac<|uired  by  the  car  A  in  one  second  is  equal  to  the 
initial  velocity  of  B,  when  the  two  come  to  rest  relative  to  each 
other  in  one  second. 

.Siip|)ose  B  be  given  an  initial  forward  velocity,  v  ■:=  32  ft.  per  sec, 
it  would  continue  uniformly  at  that  speed,  but  owing  to  A  having  an 
accelerated  velocity  rif  32  ft.  per  second,  then  at  the  end  of  the  first 
second  both  are  moving  with  the  same  velocity  in  the  same  line  and 
direction,  and  consequently  are  at  rest  relative  to  each  other.  But 
at  the  end  of  the  next  second,  .1  has  ac(|uircd  a  velocity  equal  to  2v, 
whereas  B  is  still  moving  with  velocity  v;  consequently,  the  rear 
partition  of  A  strikes  B  with  2v-v  =  v  velocity,  but  the  philosophers 
in  the  car  think  it  is  B  that  strikes  the  partition  in  the  same  way  as 
Galileo  thought  it  was  the  projectile  that  fell  to  the  earth. 

What  I  intend  to  prove  in  the  article  which  I  propose  to  print 
and  distribute  in  pamiihlet  form,  is: 

First.  That  Galileo,  in  studying  the  laws  of  falling  bodies,  made 
the  mistake  which  many  might  make  in  supposing  the  little  car,  B, 
to  be  the  falling  body  in  the  large  car  just  shown.  The  appearances 
would  be  the  same  and  the  laws  the  same,  but  the  causes  are  differ- 
ent. The  scientist  might  say,  "What  does  it  matter  whether  the 
train  goes  to  the  stations  or  the  stations  come  to  the  train ;  the 
time  table  is  the  important  knowledge."  Rut  if  old  George  Stephen- 
son could  have  made  mankind  believe  that  the  stations  came  to  the 
train,  as  Galileo  and  Newton  have  made  them  believe  that  the  stone 
falls  to  the  ground,  then  who  would  ever  have  thought  of  improving 
the  locomotives.  And  so  throughout  the  whole  range  of  the  arts 
and  sciences,  new  inventions  and  improvements  have  followed  rap- 
idly the  true  knowledge  of  causation. 

Second.  Galileo  and  Newton  made  a  serious  mistake  in  supposing 
that  a  cannon  ball  at  rest  in  a  moving  car  when  rolled  across  the 
moving  car  was  having  the  two  motions  or  momenta  compounded 
on  the  ball,  whereas  the  motions  so  apparently  superimposed  are 
relative  to  different  sets  of  co-ordinates  and  consequently  it  is  not 
a  case  of  compounded  momenta  at  all.  It  is  just  as  much  an  illusion 
as  that  of  the  falling  body.  To  compound  momenta  on  a  moving  ball, 
both  components  must  be  measured  relative  to  the  same  fixed  co- 
ordinates, and  for  such  motion  there  is  no  law  at  present. 

Third.  Galileo  and  Newton,  in  laying  the  foundations  of  dynam- 
ical science,  failed  to  notice  that  a  mass  which  has  inertia  and  ac- 
((uired  that  inertia  through  certain  kinds  of  motion  to  which  it  has 
been  subjected,  almost  in  a  similar  way  to  that  by  which  an  electric 
charge  acquires  inertia  by  self-induction,  as  Oliver  Heaviside  has  so 
clearly  shown. 

Fourth.  Having  failed  to  grasp  the  true  cause  of  inertia,  they 
also  failed  to  discover  the  persistence  of  lineal  momentum,  which 
without  doubt  is  the  most  important  principle  in  the  universe,  as  it 
applies  to  both  physical  and  mental  forces.  This  persistence  of 
momentum  increases  with  the  momentum,  and  it  is  this  principle 
which  produces  the  stress  on  a  fixed  guide,  or  connection,  when  a 
body  with  its  own  momentum  describes  a  curve  without  loss  of 
motion,  and  produce"  the  stress  apparently  from  nothing  and  disap- 
pearing when  the  body  describes  the  tangential  straight  line  again. 
That  persistence  increases  with  the  momentum,  although  Galileo's 
law  of  inertia  endorsed  by  Newton  denies  the  existence  of  such  a 
principle. 

Fifth.  Without  a  knowledge  of  the  persistence  of  momentum  it 
was  impossible  to  grasp  the  hidden  key  to  the  treasures  of  nature. 
This  key  I  have  called  kinetic  stability.  Kinetic  stability  is  simply 
the  tendency  of  displaced  momenta  to  return  to  their  place,  as  was 
taught  by  .Aristotle  two  thousand  years  ago.  But  of  course  it  has 
a  meaning  and  purpose  grander  and  more  profound  than  even  the 
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wise  old  Stagyrite  could  appreciate ;  because  it  explains  elasticity, 
gravity  and  all  the  other  forces  of  nature  whose  causes  are  still 
ignorabimus  to  science.  But  the  explanation,  proof  and  application 
of  this  principle  in  its  most  rudimentary  form  will  take  up  fifty 
pages  of  the  pamphlet,  and  to  that  I  must  refer  the  reader. 

Sixth.  The  parallelogram  of  forces  when  applied  to  free  celestial 
motions  is  another  fallacy,  fornnilatcd  and  established  by  Galileo 
and  Newton.  But  when  applied  to  terrestrial  mechanics  is  perfectly 
correct,  when  the  components  are  compounded  simultaneously,  be- 
cause then  the  problem  is  one  of  statics  so  far  as  the  composition 
is  concerned.  The  true  resultant  when  two  transverse  component 
momenta  are  compounded  relative  to  the  same  fixed  co-ordinates, 
is  a  geodesic  curve  of  least  action,  where  j  1  v  d  s  is  a  minimum. 
For  the  proof  see  the  pamphlet. 

Seventh.  When  a  car  is  moving  with  uniform  velocity,  f,  in  a 
straight  line  in  space,  and  a  ball  is  at  rest  in  the  car,  the  ball  having 
n)ass  =  vt,  and  velocity  v,  the  same  as  the  car ;  its  momentum  = 
m  V,  relative  to  the  co-ordinates  by  which  the  car's  motion  is  meas- 
urAl.  Now  if  that  ball  be  given  a  velocity,  v,  backwards,  and  rela- 
tive to  the  car,  then  its  momentum  relative  to  the  car  is  —  m  v. 
Now  Newton  calls  that  compounding  momenta  in  opposite  direc- 
tions, and  he  lays  down  the  law,  mv  —  viv  =^  o.  (See  Nat.  Phil.. 
§252.)  In  this  case  we  have  two  momenta  which  completely  anni- 
hilate each  other,  masses  and  everything  disappear,  and  nothing  is 
left  to  show  that  they  ever  existed.  However,  when  we  more  closely 
analyze  the  motions,  we  find  there  is  no  compouiiding  of  momenta, 
because  the  components  were  measured  relative  to  different  sets  of 
co-ordinates.  It  is  simply  a  case  of  two  ecjual  and  opposite  velocities 
equating  each  other,  and  the  mass  of  the  ball  is  left  standing  relative 
to  the  fixed  co-ordinates  in  space.  Had  the  ball  been  moving  with 
the  same  speed,  f,  free  and  independent  of  the  car,  and  it  had  been 
given  an  opposite  velocity,  1',  without  stopping  its  previous  force, 
m  v/t  =  III  a.  Then  the  power  necessary  to  compound  the  two  com- 
ponents would  be  III  a  v,  which  is  the  true  law,  instead  of  that  given 
as  in  z'  —  III  V  =r  o.  The  proof  of  this  rule  will  be  given  in  the 
pamphlet. 

Having  dealt  with  the  laws  of  motion  and  shown  that  the  New- 
tonian laws  are  only  correct  for  terrestrial  and  apparent  motions ; 
that  the  most  important  motions  in  nature,  celestial  and  molecular, 
are  still  without  laws  of  a  kinetic  character,  and  have  hitherto  been 
only  explained  by  the  use  of  the  mathematical  metaphor  which 
Newton  called  attraction,  and  the  belief  that  bodies  fall  to  the  earth. 
We  will  then  show  how  the  true  laws  of  motion  explain  the  phe- 
nomena of  the  portions  of  the  universe  within  our  capacity  to  analyze 
and  measure,  thereby  replacing  the  Newtonian  system  with  one 
better  suited  to  modem  science,  and  more  fruitful  in  its  results,  so 
far  as  the  explanation  of  causes  is  concerned. 


Rotary   High-Frequency  Interrupter. 


By  M.  Eastham. 

INTERRUPTERS  for  high-freauency  coils  may  be  divided  int(i 
two  classes — stationary  and  rotary.  The  stationary  interrupter 
has  in  its  favor  simplicity  and  cheapness.  The  rotary  type  gives 
a  much  steadier  spark  and  needs  practically  no  attention.  Anyone 
who  has  operated  a  coil  with  the  ordinary  spark-gap  knows  that  it 
keeps  a  person  busy  most  of  the  time  regulating  it.  .\  slight  varia- 
tion in  voltage,  or  change  in  the  position  of  the  arc  between  the  dis- 
charge balls  or  plates,  changes  the  length  and  nature  of  the  secondary 
spark.  The  rotary  interrupter  requires  less  condenser  capacity  than 
is  needed  by  the  other,  repolishing  is  very  rarely  needed,  and,  as 
stated  above,  it  gives  a  very  even  secondary  discharge.  In  Rontgen 
ray  work,  a  steady  spark  is  absolutely  necessary  for  good  Huoroscopic 
examinations,  and  is  desirable  in  radiography. 

Rotary  interrupters  are  almost  always  run  by  a  motor,  the  induction 
motor  being  the  most  practical.  The  interrupter  described  here  is  an 
induction  motor  in  itself,  the  copper  disc  which  makes  and  breaks  the 
circuit  acting  also  as  the  rotor  to  this  motor,  the  stator  being  a  V- 
shaped  electromagnet,  which  rc(|uires  about  35  watts  to  run  it  at  a 
speed  of  2,100  r.p.m. 

The  two  figures  show  the  positions  and  dimensions  of  most  of  the 

■parts  of  this  interrupter.     B,  B  are  the  two  coils,  and  C  the  core  of 

the  electromagnet,  T)  being  an  angle  of  brass  which  holds  it  in  place. 

/  is  the  co]iper  disc,  or  rotor,  .V  the  jewel  bearing,  and  E  the  brass 

nut  which  holds  it  in  place,  and  contains  mercury  to  make  contact 


with  the  shaft.  F  is  a  support  for  the  top  bearing  O.  To  this  brass 
support  is  fastened  a  piece  of  hard  rubber,  H,  which  holds  the  dis- 
charge ball,  M.  R,  R,  R,  R  arc  binding  posts,  two  for  the  exciting 
current  for  the  electromagnet,  and  two  for  the  circuit  to  be  inter- 
rupted. The  latter  two  are  connected  to  the  mercury  cup  and  the 
discharge  ball,  respectively. 

The  electromagnet  is  made  up  of  laminae  of  soft  thin  sheet  iron, 
to  a  thickness  of  ^  in.  Each  leg  of  this  magnet  is  wound  with  four 
layers  of  No.  26  B.  &  S.  gauge  copper  wire,  well  insulated  from  the 
core.    The  two  coils  are  connected  in  series.    There  should  be  J^  in. 
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FIG.    I. — HIGH-FREQUENCY    INTERRUPTER. 

between  coils  to  prevent  sparking  to  the  disc.  The  angle  of  brass  is 
fastened  to  the  core  of  the  magnet  with  two  small  brass  bolts,  and  to 
the  wooden  base  with  two  screws.  The  copper  disc  is  53^  in.  in 
diameter,  and  1/32  in.  thick.  It  is  slotted  around  the  edge  as  shown 
in  the  figure,  there  being  18  slots,  }i  in.  deep.  A  brass  collar  in  the 
center  serves  to  hold  it  to  the  shaft,  which  is  2  in.  long  and  ]/$  in.  in 
diameter.  The  jewel  for  the  bearing  is  mounted  in  a  screw,  and  the 
nut  which  holds  it  in  place  projects  enough  above  it  to  hold  a  little 
mercury,  to  make  a  good  contact  with  the  shaft,  and  through  that  to 
the  disc.  It  must  be  understood  that  this  disc  has  no  connection 
with  the  current  which  excites  the  electromagnet;  the  two  must  be 
well  insulated  from  each  other. 
The  support  for  the  top  bearing  and  discharge  ball   is  made  of 


FIG.   2. — HIGH-FREQUENCY   INTERRUPTER. 

brass,  and  fastened  to  the  base  with  two  screws.  The  top  of  the 
shaft  is  cut  down  for  about  %  in.  to  a  diameter  of  1/32  in.,  and  the 
screw,  O,  has  a  hole  drilled  in  it  which  will  receive  the  small  end  of 
the  shaft,  and  allow  it  a  little  play.  This  screw  should  have  a  lock 
nut  to  prevent  its  coming  loose.  The  discharge  ball  is  ^4  in.  in 
diameter,  and  bored  and  tapped  part  way  through  to  receive  the 
threaded  brass  rod  which  passes  through  the  hard  rubber  support. 
This  rod  has  an  insulated  handle  to  adjust  the  ball  with;  it  should 
be  of  hard  rubber  and  the  ba^^hould  be  of  brass. 

This  motor  is  supposed  to  be  run  on  no  volts  and  125  cycles.  The 
voltage  may  be  changed  by  changing  the  size  and  amount  of  wire, 
and  for  lower  frequency  more  iron  must  be  used.  When  this  in- 
terrupter is  used  on  Rontgen  ray  machines,  it  should  be  enclosed 
to  prevent  the  light  and  noise  from  disturbing  the  operator. 
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An  Electrically-Operated  C^oal  Hoist. 

Itv  KiLiiAKi)  Lamu,  C.  E.,  E.  E. 

AT  iliih  j)crioiJ  of  electrical  dcvcluinuciit  it  would  bcciu  thai  iii 
iiiiiniciiuiJitics  where  electric  cm  lent  can  he  procured  ai 
reasonahlc  tigurcs  there  sliould  be  luurc  coal-handling  plants 
using  electricity  for  motive  power  than  there  are.  One  reason  for 
the  slow  introduction  of  electricity  in  this  line  of  business  lies  in 
the  fact  that  the  method  of  control  which  has  heretofore  been  used 
is  excessively  expensive.  A  varyiinj-vollagc  generator  has  been 
employed,  made  especially  for  the  purpose  of  supplying  the  motor 
that  is  to  do  the  hoisting.  This  same  generator  cannot  be  used  for 
any  other  service  while  the  hoist  is  in  opcralion.  In  most  coal 
handling  j.lants  at  least  two  motors  arc  needed,  one  for  hoisting  tin- 
coal,  the  other  for  conveying  it  to  various  points  for  storing.  It  is, 
therefore,  in  such  cases  necessary  to  have  two  generators  and  two 
motors  when  varying  voltage  system  is  used. 

We  know  of  no  coal-handling  electrically-operated  plant  that  does 
not  use  varying-voltage  generators,  with  the  exception  of  the  one 
hereinafter  described.  Klcclrical  ciiuipmcnts  have,  therefore,  been 
very  expensive  as  compared  with  steam. 

It  has  been  supposed  that  the  torque  reciuired  would  be  excessive 
in  automatic  coal  digging  bucket  operation,  that  the  power  needed 
to  draw  together  the  jaws  of  the  digger  through  the  coal  would  be 
a  dead  pull  from  the  start.  The  writer  had  arguments  with  eiitj;i- 
neers  ol  electrical  companies  upon  this  subject,  who  feared  that  there 
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FIG.    I. — GENEK.^L   VIEW   OF   COAL   HOIST. 

would  be  an  excessive  resistance  at  the  initial  movement  of  the 
digger.  He  contended,  however,  that  if  the  resistance  of  the  coal 
was  greater  than  the  power  necessary  to  elevate  the  bucket,  the 
bucket  would  rise  and  not  dig,  which  would  be  contrary  to  the  facts 
as  shown  in  the  common  use  of  these  buckets.  The  weight  of  the 
bucket  has  much  to  do  with  its  automatic  loading.  The  initial  re- 
sistance is  not  excessively  great,  and  is  not  at  its  maximum  imme 
diately,  but  increases  as  the  current  is  turned  on.  The  service, 
therefore,  admits  of  using  the  ordinary  street  car  motor  control. 

As  the  bucket  is  lowered  by  gravity,  the  motor  service  is  inter- 
mittent. On  this  account  voltage-regulating  generators  are  prac- 
tically of  no  greater  efficiency  than  the  constant-voltage.  The  steam 
power  is  constant  in  either  case,  and  the  regulation  is  very  quickly 
made  from  no  voltage  to  maximum  and  the  duration  of  application 
is  short,  so  that  any  advantage  in  an  electrical  hoist  using  a  varying 
voltage  generator,  that  might  have  existed  in  a  case  where  there 
were  comparatively  long  runs  and  varying  speeds,  becomes  nil. 

The  problem  of  the  writer  in  designing  the  coal-handling  plant 
for  Messrs.  Rogers  &  Curran,  of  Hoboken,  was  to  get  the  maximum 
storage  capacity  that  could  be  secured  in  a  structure  to  be  built  upon 
a  pier  already  built.  This  pier  is  in  L  shape  and  had  to  be  reinforced 
by  an  addition  to  the  foundation  of  equal  strength  with  the  structure 
as  was  already  built.  The  depth  of  the  water  is  about  40  ft.,  and 
the  width  of  the  pier  over  all  30  ft.  The  height  of  the  coal  bin  above 
water  level  is  40  ft.  and  the  height  of  the  moving  tower  95  ft. 
Great  care  was  in  consequence  necessary  in  providing  for  lateral 
strains  upon  the  whole  structure.  The  plant  that  was  used  before 
the  present  one  was  built  had  a  storage  capacity  of  about  1,700  tons, 
and  the  hoisting  plant  worked  by  steam.     Two  additional  hoisting 


cni;mc^  wcic  iiseil  i>>  <liscliarKr  into  h.irge'.,  which  acted  as  addi- 
tional Ktorugc  biiiK.  The  coal  was  rehandled  from  these  boats  into 
ihc  bin,  or  was  shipped  about  the  harbor,  as  might  be  rciiuircd. 

The  reciprocal  motion  of  the  lioistinK  engine  in  the  tower  wcak- 
ciu-d  the  slrncinrc  excessively.  There  was  considerable  delay  and 
aiiiMjyaiu-r  in  adjusting  the  steam  pipes  and  moving  the  tower,  when 


FIG.  2. — COAL  HOIST. 

the  tower  had  to  be  moved.  A  large  loss  of  power  was  experienced 
by  condensation  of  steam  in  the  long  line  of  steam  pipe.  In  view  of 
these  facts  and  the  fact  that  a  reasonable  contract  could  be  made 
for  electric  power,  the  writer  advised  that  the  steam  power  plant  be 
changed  to  electricity.  The  cylinders  were  removed  from  the  hoist- 
ing engine  and  the  countershaft  extended,  upon  which  an  automatic 
break  and  an  enclosed  type  75-hp  motor  was  attached.  A  controller 
and  resistance  boxes  were  used.  The  controller  is  operated  by  a  foot 
control,  especially  designed  for  this  plant  by  the  writer.  This  feature 
overcame  one  of  the  difficulties  to  be  met  in  electrically-operated 
coal  hoists.  The  maximum  horse-power  used  in  elevating  the  bucket 
is  63  hp.    The  average  is  50  hp.    Closing  the  bucket  requires  28  hp. 

A  trolley  pole  connected  with  the  tower  conducts  the  current  from 
the  bare   wire   Ic.'uis.   situated  on   iirackcts   on   the   upper  part   of  the 
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FIG.   3. — CO.^L   HOIST. 

coal  trestle.     The  same  trolley  furnishes  current  for  both  the  tower 
traversing  and  the  hoisting  motors. 

The  traversing  motor  is  an  enclosed  type  of  25  hp.  This  motor 
is  geared  so  that  when  one  friction  clutch  is  engaged  and  another  dis- 
engaged, the  tower  can  be  moved,  and  by  reversing  the  operation 
the  cableway  that  propels  the  distributing  cars  can  be  operated  with 
the  same  motor.  At  no  time  would  it  be  necessary  to  move  the 
tower  and  run  the  cableway  at  the  same  time. 
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The  tower  weighs  about  200,000  pounds,  and  is  moved  15  ft.  per 
minute,  using  about  5  hp.  The  motor  is  wired  to  reverse  and  drives 
a  30-in.  diameter  elliptical  grooved  sheave,  about  which  is  wrapped 
a  ^-in.  plowed  steel  cable,  which  is  made  taut  and  anchored  at 
both  ends,  at  the  extremities  of  the  coal  bin.  By  the  motor  revolv- 
ing the  elliptically-grooved  sheave,  the  cable  is  wound  up  and  paid 
out,  pulling  along  the  tower.  By  reversing  the  motor  the  tower  is 
moved  in  the  opposite  direction.  This  work  is  a  great  improvement 
over  the  old  way  of  moving  the  lower. 

The  boom  on  which  the  bucket  trolley  works  is  first  hoisted  by  the 
engine  that  operates  the  bucket,  so  as  to  clear  the  rigging  of  the  coal 
vessel.  The  tower  can  then  be  instantly  moved,  so  as  to  work  in 
another  hatch  of  the  vessel. 

The  cableway  consists  of  an  endless  cable,  with  a  tension  device 
at  one  end.  It  is  propelled  by  an  elliptical  grooved  sheave  driven  by 
the  before-referrcd-to  motor.  The  tracks  have  a  right  angle  bend. 
The  cars  dump  automatically,  and  are  filled  by  the  man  who  runs  the 
motor.     The  power  used  is  6  hp. 

In  the  varying-voltage  generator  plants  the  bucket  is  lowered  by 
using  a  double-throw  three-blade  switch,  which  throws  out  the 
rheostat  from  the  generator  field  circuit,  and  throws  the  current 
into  the  field  circuit  of  the  hoist  motor.  The  armature  leads  of  the 
hoist  motor  throw  from  the  armature  circuit  of  the  generator  to 
the  rheostat.  This  is  done  to  avoid  the  ordinary  drum  friction  con- 
trol.     The   objection    to    using    rheostat    resistance    in    place   of    fric- 
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tional  resistance  is  in  the  danger  of  the  dropping  of  the  circuit- 
breaker  from  any  cause,  or  the  temporary  cessation  of  the  current, 
which  conditions  are  often  met. 

In  plants  using  overhanging  booms  or  trackways,  with  automatic 
catch  to  hold  the  bucket  as  trolley  runs  into  the  tower,  no  device 
has  heretofore  been  found  that  would  prevent  an  occasional  miss- 
catch,  and  the  consequent  pounding  of  the  5,200-pound  bucket  and 
load  against  the  tower.  To  hold  the  trolley  from  coming  in  after 
such  miss-catch,  the  writer  put  an  endless  cable  attachment  to  the 
same,  operated  with  elliptical  grooved  sheaves.  To  the  sheave  in 
the  tower  is  attached  a  band  break,  operated  by  a  foot  lever  by  the 
hoistman.  As  soon  as  the  bucket  fails  to  clamp  into  the  carriage 
or  trolley,  the  foot  lever  is  operated  and  the  trolley  is  held  in  place 
and  prevented  from  allowing  the  bucket  to  strike  the  tower.  By 
an  additional  spring  put  upon  the  catch  mechanism  by  the  foreman 
of  mechanics,  Mr.  Focht,  the  tmivcrsal  trouble  of  the  dropping  of 
the  bucket  has  been  entirely  obviated.  The  confidence  gained  by 
the  hoistman  feeling  secure  from  danger  in  the  dropping  of  the 
bucket,  enables  him  to  operate  the  hoist  more  rapidly. 

One  man  can  unload  90  tons  per  hour,  and  one  man  distribute 
the  same  in  the  bins  by  the  cableway  cars.  The  storage  capacity 
of  the  plant  is  6,000  tons.  The  yachts  and  tugs  can  be  loaded  with 
maximum  dispatch  from  four  elevations,  which  are  used  respectively 
according  to  the  heights  of  the  boats  out  of  the  water.  The  loading 
cars  have  scales  for  weighing  the  coal,  and  also  recording  meters 
of  the  quantity  weighed,  which  greatly  facilitates  dispatch  in  load- 
ing the  boats. 


The  largest  power  plant  built  or  that  has  any  reasonable  certainty 
of  being  built  in  the  near  future  in  Colorado  is  that  of  the  Colorado 
Power  &  Irrigation  Company,  which  is  taking  active  steps  to  develop 
25,000  hp  on  the  Grand  River,  at  Shoshone  Falls,  nine  miles  east  of 
Glenwood  Springs.  This  company  was  recently  incorporated  with 
a  capital  stock  of  $5,000,000,  and  its  officers  are  prominent  Colorado 
capitalists,  miners  and  practical  power  men.  The  Grand  River  is 
the  largest  river  in  the  State,  and  at  the  point  of  the  proposed  devel- 
opment the  water  will  be  drawn  from  a  watershed  4,350  square  miles 
in  extent.  The  plan  is  a  novel  one  for  that  country,  as  no  large  dams 
are  to  be  built.  The  river  in  the  vicinity  of  Shoshone  and  Glenwood 
Springs  flows  along  a  deep  canon  which  is  already  occupied  by  the 
main  line  of  the  Denver  &  Rio  Grande  Railroad,  so  that  no  storage 
would  be  permitted  at  that  point,  which  would  interfere  with  the 
railroad.  The  scheme  is  to  build  a  deflecting  dam,  probably  not 
over  6  ft.  high,  just  above  the  Shoshone  Falls,  and  then  carry  the 
water  in  an  open  conduit  2,000  ft.  long  to  a  point  where  a  70-ft. 
head  can  be  obtained.  About  5,000  hp  can  be  developed  at  this 
point  and  it  is  planned  to  build  there  the  first  plant. 

By  carrying  the  conduit  i^  miles  farther  about  12,000  hp  addi- 
tional can  be  developed  with  a  head  of  140  ft.,  or  by  continuing 
it  for  a  total  distance  of  3.6  miles,  at  a  point  near  the  town  of 
Grizzly,  about  20,000  hp  will  be  available,  with  a  total  head  of  225 
ft.  It  is  probable  that  the  first  and  third  developments  will  be 
made,  thus  giving,  in  the  two  plants,  a  total  of  25,000  hp.  This 
power  is  figured  for  a  flow  of  1,000  cubic  ft.  of  water  per  second, 
and  the  conduit  will  be  constructed  to  carry  that  amount  of  water. 
The  minimum  flow  of  the  river  is  about  800  cubic  ft.  per  second, 
and  with  a  system  of  small  reservoirs  near  the  headwaters  of  the 
Grand  River  and  its  tributaries,  it  is  estimated  that  enough  water 
can  be  easily  stored  to  supply  the  full  i,O0O-second-ft.  during  the 
low  water  season.  A  feature  that  may  be  of  sonic  help  to  the  plant 
is  that  some  of  the  mines  which  will  use  the  power  developed  shut 
down  during  the  winter  and  thus  will  not  be  in  operation  during 
December,  the  month  of  lowest  water.  By  building  several  small 
dams,  none  of  them  over  30  ft.  in  height,  some  of  the  small  rivers 
can  be  backed  up  a  distance  of  five  to  eight  miles  and  in  localities 
where  no  damage  will  be  done  by  the  impounded  water.  Sufficient 
storage  will  then  be  provided  so  that  the  reservoirs  can  be  tapped 
one  at  a  time  and  supply  all  the  additional  water  that  is  required. 
By  this  method,  also,  the  expense  of  a  single  dam  150  or  200  ft. 
high,  which  would  be  required  at  a  point  lower  down  the  canon,  is 
greatly  lessened,  and  the  element  of  risk  from  its  failure  is  also 
considerably  less  than  with  several  dams.  It  is  likely  that  the  con- 
duit for  carrying  the  water  to  the  power  houses  below  will  be  built 
in  solid  rock  in  the  side  of  the  canon,  cement  being  used  largely  in 
its  construction. 

The  upper  power  plant,  where  5,000  hp  is  available,  will  be  built 
first,  and  it  is  expected  that  this  plant  can  be  placed  in  operation 
within  a  year.  Four  i,ooo-kw  water  wheel  generating  units  will  be 
installed  and  as  the  head,  70  ft.,  is  comparatively  low,  horizontal  tur- 
bine wheels  will  be  used.  Actual  work  has  already  begun  on  the 
construction  of  the  conduit  or  flume  leading  to  this  plant. 

At  the  main  plant  the  generators  will  probably  be  installed  in  units 
of  2,000  kw.  The  De  Remer  water  wheel  will  be  used,  its  inventor. 
J.  R.  De  Remer,  being  vice-president  of  the  company  and  the  one 
who  made  the  original  filing  for  the  water  power.  In  order  to  get 
the  best  results  at  this  head  of  225  ft.  it  is  expected  to  have  the  gen- 
erators designed  specially  for  operation  at  the  low  speed  of  about 
150  r.p.m.  In  this  case  three  De  Remer  wheels,  each  about  eight 
ft.  in  diameter,  will  be  used  for  each  generator,  whereas  if  standard 
generators  are  used  with  a  speed  in  the  neighborhood  of  350  r.p.m.. 
as  many  as  five  or  six  four-foot  wheels  would  be  required  for  a  gen- 
erator, larger  wheels  being  prohibited  on  account  of  peripheral  speed 
limits. 

The  absence  of  a  large  dam  and  other  favorable  conditions  will 
bring  the  initial  cost  per  house-power  for  the  Colorado  Power  & 
Irrigating  Company's  plants  down  to  very  low  figures  for  mountain 
power  plants.  It  is  estimated  that  the  first  or  auxiliary  plant  can  be 
installed  for  $125  per  horse-power.  .Xs  much  of  the  flume  for  the 
lower  station  would  be  completed  by  the  construction  of  the  first 
plant,  the  cost  of  the  lower  station  will  be  proportionately  less,  and 
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it  i>  bclicvcil  lliat  It  lan  Ik-  iii^t.-illt-il  (nr  $iiH)(ir  !pio5  prr  liorsc-powci . 

The  coin|Kiiiy  IS  i-oiiluU-iit  that  it  laii  pmlitahly  tiaiisiiiit  power 
to  ImmiImIIi-,  (k)  inilt-N  (h-<taiit,  fur  alimil  $I(h>  por  hp  year,  and  lias 
asMiranci-s  that  at  thi>.  rate  it  can  raiily  secure  contracts  fur  lu.ouii 
hp.  .About  1,500  hp  coiiUI  he  siiiiihtrly  used  nt  Urd  Cliff,  a  tniniiiK 
louii  between  l.eadviHe  and  Shushone,  l''iir  liKhtiiiK  ami  pnwer  in 
several  other  small  towns  aloiiK  llie  Denver  &  Km  (ii.imU-  Kailroad, 
and  also  nlonK  ^hc  probable  mute  of  the  main  pole  line  between 
Lendville  and  (ilenwood  Spriiixs,  it  is  estimated  that  1,000  lip  can  be 
used  .'\t  Cilenwood  .>,(kk)  hp  for  maiiufacliiriiif{  and  liKhlinK  is 
tigurctl  on,  and  at  Rille,  50  miles  wesl.  the  estimate  is  for  .'50  lip. 
For  irriKatiiiK  immps  I,(XX)  hp  is  allowed,  for  eleclrocliemical  proc- 
esses already  projected,  1,500  hp,  and  for  other  definite  purposes 
about  I, (XX)  hp.  This  makes  a  total  of  18,350  hp,  enough  li>  warrant 
the  installation  of  the  power  stations. 

'I'hrec-phase  current  will  be  used  for  transmission  and  the  initial 
transmission  will  probably  be  made  at  40,000  volts,  with  delta  con- 
nection, providing  for  changing  over  to  Y  connection  for  (')0,ooo  volts 
if  desired.  A  double  pole  line  will  be  run  to  I.eadvillc  so  as  to 
proside  against  accident  aiul  to  insure  reliability  of  service. 

The  irrigating  feature  of  the  company's  plans  is  also  of  interest. 
Just  below  Glenwood  Springs  and  along  the  Grand  River  is  40,000 
acres  of  arid  but  irrigilile  land,  which,  at  present,  is  only  developed 
to  a  \ery  small  extent.  The  plan  generally  followed  in  Colorado  of 
carrying  water  along  in  a  high  ditch  from  a  point  some  distance 
above  is  impracticable  in  this  case  on  account  of  the  rough  country 
through  which  the  ditch  would  have  lo  W'  carried,  the  expense  not 
being  warranted.  With  the  electrical  develoimicnt,  however,  at  Sho- 
shone, electric  pumps  could  be  installed  in  this  district  and  operated 
to  lift  water  from  the  river  to  small  storage  reservoirs  and  the 
irrigating  ditches  proper.  As  these  pumps  could  be  operated  during 
periods  of  minimum  load  on  the  stations,  and  the  water  stored  in  the 
reservoirs,  it  will  make  a  very  desirable  load  on  the  stations  and  for 
that  reason  the  power  can  be  sold  for  about  $50  to  $60  per  hp-year. 

The  incorporation  papers  of  the  Colorado  Power  &  Irrigation 
Company  include  the  right  to  build  reservoirs,  construct  and  operate 
telegraph  and  telephone  lines  and  railways,  acquire  timlKT.  mineral 
and  agricultural  lands  and  develop  them,  and  also  to  do  electro- 
chemical work.  The  officers  of  the  company  include  the  following- 
•named  genalemen  :  President,  Albert  Sherwin,  Leadville ;  vice-presi- 
dent, J.  R.  De  Remer,  Glenwood  Springs,  president  De  Remer  Water 
Wheel  Company ;  secretary,  E.  E.  Lucas,  Glenwood  Springs,  secre- 
tary and  treasurer  Colorado  Hotel  Company;  treasurer,  C.  C.  Parks, 
Glenwood  Springs ;  general  manager,  L.  W.  Beard,  Denver ;  chief 
engineer.  F.  H.  Whiting,  Denver ;  directors,  C.  C.  Hendrie,  Denver, 
and  J.  C.  Beard,  Decorah,  Iowa.  Judge  J.  Warner  Mills,  of  Denver, 
is  counsel  for  the  company.  The  business  headquarters  of  the  com- 
pany will  be  in  Denver,  with  a  branch  oflfice  in  Glenwood  Springs. 


Power  Cable  Conduits  at  Niagara. 


The  Niagara  Falls  Power  Company  is  making  a  very  important 
change  in  the  method  of  running  its  cables  between  power  house 
No.  I  and  the  transformer  house.  It  will  be  remembered  that  power 
house  No.  I  and  the  transformer  station  are  on  opposite  sides  of  the 
inlet  canal,  the  two  being  connected  by  a  stone  bridge  over  the  canal. 
This  bridge  was  erected  for  carrying  the  cables  over  the  canal,  and 
the  practice  has  been  to  string  them  through  the  interior  of  the 
structure,  but  now  a  new  conduit  has  been  built  immediately  under 
the  bridge. 

On  January  29  last,  it  will  be  remembered,  lightning  started  a 
fire  in  the  basement  of  the  transformer  station,  and  the  flames  were 
carried  over  the  bridge,  destroying  the  cable  installation  and  tem- 
porarily putting  power  house  No.  I  out  of  business.  Following  this 
fire,  the  company  built  a  cable  conduit,  805  ft.  long  and  having  24 
ducts,  from  the  south  end  of  power  house  No.  i  around  the  west 
side  of  the  Forbes  subway,  and  through  20  of  the  ducts  cables  of 
1,000.000  circular  mils  were  laid.  This  relieved  the  bridge  over  the 
canal  of  some  of  its  cables,  and  now  the  new  conduit  will  entirely 
do  away  with  the  service  of  the  bridge,  which  is  being  torn  down. 

This  new  cable  conduit  has  60  ducts,  the  openings  in  which  are 
354  inches.  The  ducts  are  laid  in  groups  of  twelve,  and  a  feature 
of  their  construction  is  that  no  concrete  is  placed  around  tliem  e.xcept 
sufficient   to  hold   them   in   place.     This   style   of   construction    was 


adopted  m  unUr  iliai  the  \ciililntioii  might  be  as  free  a!>  possible,  the 
diniculiy  being  t<>  get  lid  of  the  heat  where  buch  an  amount  (jf 
power  is  curried  as  passes  through  this  conduit,  fur  all  of  the  load 
that  is  transformed,  as  well  us  some  that  is  delivered  direct,  passes 
over  the  cables  in  the  cuiidiiil.  To  facilitate  ventilation  further, 
ventilators  have  been  placed  in  a  walk  that  is  laid  nver  and  a  little 
above  the  conduit.  Willi  this  change,  all  of  the  current  from  p(jwer 
house  No.  1  and  also  that  from  power  house  No.  2  passes  through 
iiiidergroiiiKl  icindiiils,  giving  much  greater  security  and  removing 
the  danger  of  a  repeliiion  of  such  a  disaster  as  tli:it  of  last  January. 


New  Telephone  l^atents. 


Ill  the  issue  of  July  14  brief  comment  was  made,  under  the  title 
"Local  Repeater,"  upon  a  device  designed  to  so  hold  together  the 
transmitters  anil  receivers  fif  two  ailjaceiit  but  disconnected  systems 
that  these  may  act  as  a  repeater  ;ind  permit  of  intercommunication 
between  the  stations  of  the  two  systems.  Repeater  circuits  have 
always  been  a  source  of  considerable  worry  and  our  comments  con- 
templated th;it  this  new  device  would  suffer  from  the  disabilities  of  all 
preceding  repeating  schemes.  Mr.  J.  R.  Trowland,  the  inventor  of  the 
local  repeater,  holds  a  different  view  and  brings  forward  a  wiring 
scheme  in  which  undoubtedly  the  worst  difficulty,  that  of  singing, 
is  overcome.  This  is  accomplishefl,  however,  by  the  use  of  a  four- 
wire,  or  possible  three-wire  scheme  of  wiring  for  the  subscribers'  lines 
(,f  one  of  the  systems.  This  four-wire  line  scheme  will,  of  course,  be 
confined  to  the  private  or  smaller  system  in  which  the  lines  are  very 
short.  The  expense  due  to  the  additional  wires  considered  alone 
would  not,  therefore,  be  prohibitive.  When,  how-ever,  a  switchboard 
for  the  private  system  is  considered,  requiring  jacks  and  other  a|)- 
paratus  adapted  to  interconnect  four-wire  lines  with  independent 
transmitter  and  receiver  circuits,  a  doubt  again  arises.  All  repeater 
schemes  arc  interesting  and  it  is  to  be  hoped  that  practical  trial  will 
prove  the  doubts  herein  expressed  without  real  foundation. 

POL.VRIZED   DROP. 

A  polarized  line  drop,  the  invention  of  Francis  W.  Dunbar,  is  the 
subject  of  a  patent  recently  granted.  This  is  assigned  to  the  Kellogg 
Switchboard  &  Supply  Company.  Such  drops  are  of  service  where 
the  divided  nuiltiple  system  is  in  use,  each  subscriber  having  power 


I)UXB-\R    POL.XKIZKD    LINE    DROP. 

to  signal  any  one  of  several  parts  of  the  switchboard.  Mr.  Dunbar'^s 
invention  relates  to  details  of  construction,  a  side  and  a  sectional  view 
of  a  drop  being  shown  in  the  accompanying  figure.  The  drop  has  a 
nuiltiple  core  supported  from  the  shutter  plate  by  formed  brass  clamp- 
ing plates.  The  armature  oscillates  between  the  front  end  of  the  core 
legs,  the  magnetic  system  being  polarized  by  a  bar  magnet  paralleling 
the  cores  and  show  n  in  the  side  view. 

LINE-TAPPING  POLE. 

A  few  months  since  a  patent  of  German  origin  was  noted  herein 
which  described  a  telescoping  rod  adapted  to  be  extended  and  hook 
over  a  line  wire  that  this  latter  may  be  temporarily  extended  within 
convenient  reach.  A  similar  apparatus,  without  the  telescoping  fea- 
tures but  with  a  superior  contacting  device,  has  been  patented  by 
Messrs.  J.  P.  Werner  and  W.  H.  Silvey.  This  contacting  device  is 
somewhat  similar  in  appearance  to  the  old  style  leaf  spring  snap  hook 
used  in  harness.  The  leaf  spring  is,  however,  lengthened  out  so  that 
while  a  wire  may  be  pulled  between  the  spring  and  the  hook,  it  cannot 
leave  this  position  and  enter  the  hook.  Thus  a  tight  spring  contact 
is  maintained  between  the  wire  and  hook  and  yet  no  great  stress  is 
put  upon  either  when  the  connection  is  being  made  or  broken. 
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Recent   Electrochemical   Developments. 


together  with  sponge.     The  copper   tube  and  the  copper  knob  are 
connected  to  a  source  of  high-tension  current  for  five  to  ten  minutes. 


MERCURY   CATHODE. 

A  patent  was  granted  on  July  14  to  Mr.  Leo  Gurwitsch,  of  Kiew, 
Russia,  for  a  form  of  mercury  cathode  (for  use  in  electrolysis  of 
alkaline  chlorides,  etc.),  requiring  relatively  small  amounts  of  mer- 
cury. If  a  thin  jet  of  mercury  flows  from  an  aperture  of  about  1-64 
inch  in  diameter  against  a  vertical  iron  plate  placed  in  water,  the 
mercury  will  spread  upon  the  plate  to  form  a  streak  of  about  Yi  inch 
in  width.  If  the  iron  plate  is  provided  with  minute  grooves  or  flutes 
arranged  continuously,  the  thin  jet  of  mercury  will  spread  out  to 
form  a  streak  of  about  one  inch  in  width.  Thus  it  is  feasible  to 
coat  iron  plates  with  very  thin  and  uniform  layers  of  mercury,  and 
to  employ  them  as  cathodes  without  the  necessity  of  setting  large 
quantities  of  mercury  in  circulation.  The  mercury  jets,  flowing 
from  apertures  of  about  one-third  of  a  millimeter  in  diameter,  are 
arranged  about  one  inch  apart.  The  lower  edges  of  the  plates  are 
bent  round  and  form  channels  wherein  the  mercury  flowing  off  is 
caught  up.  The  inventor  proposes  to  use  these  plates  as  bipolar 
electrodes,  only  the  first  and  the  last  plate  being  connected  to  the 
source  of  current.  If  the  anion  should  attack  the  iron,  the  anodic 
side  of  each  plate  (which  is  not  grooved)  is  to  be  protected  by  an 
inert,  conducting  coating  or  by  fixing  carbon  or  lead  plates  on  it. 

DIAPHRAGM   PROCESS  FOR  ELECTROLYSIS  OF  ALKALI  CHLORIDES. 

The  difficulties  experienced  in  the  electrolysis  of  sodium  chloride 
for  the  purpose  of  producing  caustic  soda  and  chlorine,  are  mainly 
due  to  the  fact  that,  when  the  products  of  electrolysis — the  caustic 
soda  and  chlorine  gas — are  allowed  to  come  into  contact,  they  form 
sodium  hypochlorite  and  hypochlorous  acid;  this  reduces  the  ef- 
ficiency greatly.  This  fact  has  naturally  led  to  the  employment  of  a 
porous  diaphragm  for  separating  the  anodic  department  from  the 
cathodic  department  of  the  cell.  If  simple  porous  diaphragms  are 
unconditionally  used,  the  passing  of  the  products  of  electrolysis  from 
one  department  into  the  other  cannot  be  completely  overcome.  It 
has  therefore  been  proposed  to  use  two  diaphragms  and  to  supply  to 
the  middle  department — intermediate  between  the  anodic  and  cath- 
odic parts  of  the  cell — sodium  chloride  under  pressure.  This  would 
evidently  prevent  the  caustic  soda  and  chlorine  from  reacting  with 
each  other,  but  this  arrangement  has  the  drawbacks  of  difficulty  in 
procuring  low  resistance  diaphragms  which  stand  the  strong  pres- 
sure, and  an  accumulation  of  sodium  chloride  in  the  caustic  soda 
department. 

A  patent  was  granted  on  July  21  to  Mr.  Charles  Fournier,  of  Ge- 
neva, Switzerland,  for  a  modification  of  this  scheme,  based  essen- 
tially on  the  fact  that  caustic  soda  is  considerably  more  soluble  than 
chlorine  in  a  solution  of  sodium  chloride.  The  inventor,  therefore, 
does  not  exert  an  extra  pressure  from  the  middle  department  onto 
the  anode  department.  On  the  other  hand,  the  sodium  chloride  is 
supplied  with  pressure  from  the  middle  department  to  the  cathode 
departrnent.  The  latter,  howe^-er,  is  arranged  in  various  cells, 
through  which  the  cathode  liciuid  flows  in  succession,  so  that  the 
caustic  soda  content  increases  successively  from  cell  to  cell;  for  this 
reason  the  pressure  with  which  the  sodium  chloride  is  pressed  from 
the  middle  compartment  into  each  cathode  cell  varies  from  cell  to 
cell,  and  the  thickness  of  the  porous  walls  between  the  different 
cathode  cells  and  the  middle  department  is  also  varied. 

The  inventor  describes  the  construction  of  a  cylindrical  apparatus 
in  which  the  porous  diaphragm  is  made  up  of  asbestos  disks  super- 
imposed upon  each  other.  Each  disk  has  a  central  perforation, 
and  these  central  perforations  of  all  the  disks  assembled  together 
form  the  anode  compartment ;  each  disk  has  also  a  number  of  per- 
forations between  these  central  perforations  and  the  periphery,  and 
a  number  of  perforations  adjacent  to  the  periphery.  The  interme- 
diate perforations  form  the  intermediate  compartment  of  the  appara- 
tus and  the  outer  ones  the  cathode  compartment.  To  divide  the 
whole  cathode  compartment  into  various  cells  for  the  purpose  above 
slated,  slate  disks  arc  interposed. 

PROCESS  OF  PRESERVING  BEER. 

A  patent  was  granted  on  July  21  to  Mr.  F.  Crotte,  of  New  York 
City,  for  a  inethod  of  conveying  very  small  quantities  of  an  anti- 
septic substance,  like  boric  acid,  into  a  cask  of  beer.  This  is  done 
by  what  the  inventor  considers  "cataphoric"  action.  The  antiseptic 
substance  is  contained  in  a  silver  plated  copper  tube,  which  is 
placed  into  the  cask  so  that  its  lower  end  nearly  reaches  the  bottom 
of  the  cask.  At  the  lower  part  of  the  cask,  and  at  a  point  opposite 
to  the  end  of  the  tube,  a  copper  knob  is  pressed  against  the   cask 


Profit  Sharing  for  Telephone  Employees. 


Mr.  Frederick  S.  Dickson,  the  president  of  the  Cuyahoga  Tele- 
phone Company,  of  Cleveland,  O.,  has  just  issued  to  the  employees 
of  the  company  a  profit  sharing  circular.  The  subjoined  is  the 
l)ith  of  the  text  and  programme: 

I  am  not  quite  satisfied  with  your  work.  I  do  not  think  it  is  very 
bad,  but  I  am  sure  it  is  not  as  good  as  it  could  be,  and,  therefore,  it 
is  not  as  good  as  it  ought  to  be.  You  are  doing  pretty  well,  but  you 
are  not  doing  your  very  best.  You  know  this  business  was  started 
so  that  it  might  earn  money  for  those  who  invested  money  in  it. 
Now,  money  can  be  made  out  of  this  business  if  good  service  is  ren- 
dered to  our  customers,  but  the  character  of  our  service  will  de- 
pend upon  the  character  of  your  work.  If  your  work  is  good,  the 
service  will  be  good.  If  you  are  patient,  polite,  prompt  and  skillful, 
you  can  give  very  good  service  with  second-rate  equipment,  but  if 
you  are  petulant,  rude,  dilatory  and  careless,  the  service  will  be 
poor,  even  if  we  have  the  best  equipment  in  the  world. 

I  am  not  talking  to  the  operators  alone,  but  to  every  man  and 
woman,  boy  and  girl  in  the  company.  Politeness,  promptness,  pa- 
tience and  skill  are  just  as  necessary  for  the  office  boy,  the  collector 
and  the  lineman  as  they  are  for  the  operator.  There  is  no  excuse 
for  impatience  in  any  official,  high  or  low,  who  tries  to  serve  the 
public. 

Now,  I  want  all  of  you  to  feel  that  each  of  you  have  a  real  interest 
in  the  success  of  this  company.  Remember,  if  we  have  careless  em- 
ployees, it  will  reduce  our  profits.  If  we  have  any  employees  who 
shirk  their  full  duty,  it  will  reduce  our  profits.  If  calls  are  not  an- 
swered promptly,  our  subscribers  will  leave  us  and  there  will  be  no 
profits.  If  our  solicitors  are  not  active,  we  cannot  increase  our  busi- 
ness. If  our  collectors  are  negligent,  or  show  want  of  tact,  we  will 
not  get  paid  even  for  the  service  we  have  rendered.  Whether  we 
make  good  profits,  or  none  at  all,  will  depend  upon  the  way  your 
work  is  done,  therefore,  I  feel  that  if  you  honestly  help  us  to  earn 
money,  you  should  honestly  share  in  the  money  earned,  just  as  you 
have  shared  in  the  labor. 

Beginning  on  July  ist,  after  paying  all  expenses,  taxes  and  the  in- 
terest on  our  bonds,  we  will  set  aside  one-fifth  of  the  surplus  re- 
maining, and,  during  January  next,  we  will  distribute  this  among 
all  of  you  who  are  in  the  employ  of  the  company  on  December  31st, 
1903,  in  proportion  to  the  salary  of  each.  Any  one  who  leaves  our 
employ  before  December  31st,  will  have  no  share  in  this  fund.  Any 
one  going  on  a  strike  shall  forfeit  his  share.  Any  one  who  comes 
with  us  at  a  later  date  will  only  receive  his  fair  proportion.  In  other 
words,  the  distribution  will  be  based  upon  the  total  amount  of  salary 
paid  between  July  ist,  1903,  and  January  ist,  1904.  Now,  what  can 
you  do  for  yourselves  and  for  us  on  such  a  basis?  If  you  do  not 
earn  a  surplus  for  the  coinpany  of  $5,000  a  month  during  the  rest  oi 
this  year,  I  will  be  both  disappointed  and  surprised.  If  the  surplus 
averages  $5,000  a  month,  it  would  make  a  total  of  $30,000  for  the 
half  year.  One-fifth  of  this  would  be  $6,000.  In  June,  1903,  we  paid 
out  a  total  of  $11,739.52  in  salaries.  Distributing  such  a  sum  on 
such  a  basis  would  give  every  one  of  you  an  interest  in  the  profits 
equal  to  more  than  half  a  months'  salary. 

Remember,  the  easiest  way  to  make  money  is  not  to  spend  it.  Do 
you  realize  that  all  of  you  are  spending  money  for  us?  If  you  in- 
jure any  part  of  our  apparatus,  you  have  spent  the  money  it  costs  to 
repair  it.  If  you  cut  wire  to  w'aste,  you  have  spent  the  difference  in 
value  between  good  copper  wire  and  junk.  If  you  use  a  good  sheet 
of  paper  to  figure  on,  where  the  back  of  an  old  envelope  would 
serve  as  well,  you  have  added  to  the  cost  of  operating  this  plant. 


Electricity  in  St.  Peters. 


Recalling  the  opposition  once  made  to  the  introduction  of  electric 
light  into  St.  Peter's  and  the  Vatican,  the  following  pathetic  little 
passage  in  a  cable  dispatch  from  Rome  of  July  25  says :  "It  having 
been  remarked  that  persons  passing  the  Pope's  body  were  hardly 
able  to  see  the  features,  especially  as  they  were  not  allowed  to  pause, 
the  authorities  of  the  Vatican  added  this  morning  to  the  flickering 
candles  a  line  of  electric  globes,  fixed  over  the  gates  of  the  Chapel 
of  the  Holy  Sacrainent,  the  rays  falling  directly  on  the  face  of  the 
late  Pope." 
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lilcctrical    ncvclopmciu  in  MiKlanascar. 


riu-  Kcovving  iiiiportaiicf  of  cicctricily  in  new  culonii's  liii't  licuuii 
|o  arouse  nttcntioti  it)  MaclaKnscar,  wlirrc  the  oroKraphy  and  liydru- 
Kmpliy  of  the  islaml  Irnil  tlicnisclvi-s  peculiarly  well  |o  |li<-  applica- 
tions of  water  power.  Since  the  l'"rcncli  have  created  roads  intrr- 
secting  the  country  and  have  also  a  railway  from  the  coast  to  the 
interior  in  course  of  const niclion,  it  has  been  remarked  how  great 
a  nmulier  of  waterfalls,  especially  along  the  line  of  railway,  are  to 
he  met  with,  all  of  wliich  are  of  more  than  200  hp, 

'{'he  Kiver  Mandrake,  for  csample,  which  in  a  series  of  water- 
falls, has  a  fall  of  more  than  1.800  ft.  over  a  length  nf  only  six  miles, 
although  of  somewhat  feeble  volume,  lends  itself  admirably  to  elec- 
trical nistallaiions,  and  being  alongside  of  the  great  ICastern  road  it 
would  greatly  contribute  to  the  economic  ilevelopmcnt  of  the  comi- 
try  served  by  that  road.  The  rivers  (lowing  down  the  western  slope 
of  the  island  afford  the  same  advantages.  The  central  plateau  of 
the  island  is  4.000  ft.  above  the  sea  level,  and  Madagascar  is  cxrccd- 
ingly  mountainous  and  exceptionally  well  watered.  In  the  interior 
there  are  inaTiy  remarkable  waterfalls,  ihc  names  of  which  it  is  not 
necessary  to  mention  in  detail,  except  to  iiuotc  the  two  examples  of 
Ramainandro  anil  Kitsamby,  each  of  which  has  a  direct  vertical  fall 
of  (>S  ft.,  aiul  wliicli,  even  in  tin-  driest  weather,  would  finnisli 
1,000  hp. 

With  these  general  remarks  as  to  llic  reiciil  MwakcMiiiij^  of  the 
colony  to  the  mechanical  forces  lying  to  hand  and  only  waiting  to 
be  utilized  it  is  gratifying  to  be  able  to  stale  that  General  Gallicni, 
the  Governor-General  ot  the  island,  has  made  the  innovation  of 
lighting  the  Government  buildings  at  Antananarivo  by  electricity. 

The  plant  which  weighs  about  30  tons  arrived  from  France  in  De- 
cember last,  and  was  furnished  by  Messrs.  Sautter-Harlc,  of  Paris. 
In  the  machine  room  are  mounted  two  generating  groups  of  8,000  to 
9.000  watts,  working  under  .120  volts  pressure.  Each  group  con- 
sists of  a  petroleum  motor  coupled  directly  with  a  direct-current 
dynamo,  the  whole  mounted  on  a  cast-iron  base  bolted  to  a  strong 
bed  of  masonry.  The  machines  make  600  r.p.m.  The  engines  work 
with  petroleum  used  in  ordinary  lamps  of  0.8  specific  gravity.  There 
is  also  a  set  of  Tudor  accumulators. 

On  the  1st  of  January,  1903,  the  buildings  of  the  Governor-General 
were  lighted  by  the  new  apparatus  for  the  first  time,  but  only  the 
lower  stories.  The  incandescent  lamps  of  the  galleries  and  dining 
room  are  of  10  and  16  cp.,  those  of  the  drawing  room  5  cp.,  but  the 
effect  of  the  latter  was  novel  and  pleasing  in  the  centre  of  the  rows 
of  185  sunken  panels  which  form  the  ceiling  of  the  vast  saloon,  and 
which  might  have  been  originally  prepared  expressly  for  this  effect. 

Naturally,  insignificant  as  this  may  appear  in  the  light  of  the 
enormous  progress  made  elsewhere  in  electric  engineering,  still  for 
a  country  which  has  been  for  a  century  so  very  backward,  this  first 
effort  does  great  credit  to  the  French  and  deserves  to  be  chronicled 
in  the  annals  of  electric  progress.  Madagascar  is  now  commencing 
to  have  a  well  organized  telephone  service,  especially  at  Tamatave, 
and  a  few  long-distance  lines,  particularly  between  Tamatave  and 
the  capital  are  at  work.  By  telegraph  lines  the  country  will  soon  be 
connected  in  every  part,  the  French  having  spent  $179,640  last  year 
on  the  Postal  and  Telegraph  Department  alone,  so  that  taking  all 
things  into  consideration.  Madagascar  may  at  length  be  said  to  have 
made  a  start  in  electricity. 


Cabling  the  News  of  the  Pope's  Death. 


.\s  was  noted  in  these  pages  last  week,  the  illness  and  death  of 
I'ope  Leo  XIII  have  created  an  immense  amount  of  cable  and  tele- 
graphic traffic.  Mr.  Melville  P.  Stone,  general  manager  of  the  Asso- 
ciated Press,  says  on  the  subject :  "The  telegraphic  service  from 
Rome  was  the  result  of  arrangements  effected  last  year.  Upon  the 
suggestion  of  Ambassador  Cambon,  M.  Delcasse,  the  French  Min- 
ister of  Foreign  Affairs,  took  a  lively  interest  in  the  work  of  expe- 
diting the  Associated  Press  service.  He  not  only  enlisted  his  col- 
league, the  Minister  of  Posts  and  Telegraphs  of  France,  in  the  work. 
hut  instructed  M.  Barrere.  the  French  Ambassador  to  Italy,  to  use 
his  good  offices  with  the  Italian  Government.  Signer  Galimberti. 
the  Italian  Minister  of  Communications,  joined  heartily  in  the  effort. 

"As  a  result,  messages  which  formerly  took  from  five  to  six  hours 
from  Rome  to  New  York  are  now  transmitted  in  much  less  than  an 
hour.     A  number  of  the  bulletins  upon  the  Pope's   condition  were 


traiiiimittcd  from  the  Vatican,  which  is  over  two  miles  from  the 
erntral  Irlcgraph  nW'icc  in  Rome,  to  New  York  in  twelve,  fourteen 
and  Hixicrn  nnniilcs. 

"rhi<i  involved  transmission  by  telephone  from  the  Vatican  to 
the  Associated  Press  oflicc  adjoining  the  central  telegraph  bureau 
in  Rome,  dispatch  by  telegraph  to  Paris,  relay  to  Hrcst,  an<l  cabling 
by  the  hVcnch  Cable  Company  to  New  York,  and  finally  retransmis- 
sion by  short  wire  from  the  New  York  oflicc  of  the  French  Cable 
Company  to  the  main  ofTicc  of  the  Associated  Press  in  the  Western 
L'nion   Building,  195  Broadway. 

"One  bullelin  thus  transmitted  occupied  precisely  nine  nnnutcs 
from  the  Vatic;ni.  When  the  condition  of  the  Holy  Father  became 
critical,  competent  men  were  ordered  to  Rome  from  I,ondon,  Paris 
and  Vicmia  to  assist  the  local  Italian  bureau.  Notwithstanding  the 
formalities  which  nmst  be  observed,  they  were  able  to  put  them- 
selves in  touch  with  the  authorities  at  the  Vatican  in  such  fashion 
a.s  to  enable  them  to  present  a  graphic  picture  at  all  times,  including 
the  most  minute  detail,  :ind  the  information  was  forwarded  with 
.•iniazing  celerity. 

"It  is  interesting  to  note  that  it  frequently  took  less  time  to  trans- 
mit a  bulletin  from  the  Vatican  than  to  send  one  by  wireless  teleg- 
raphy from  Sir  Thomas  Lipton's  Erin  off  Sandy  Hook.  Finally, 
the  bulletin  announcing  the  Pope's  death  was  received  in  New  'S'ork 
in  lime  to  transmit  it  to  London  and  deliver  it  to  the  papers  of  the 
British  capital  in  advance  of  the  receipt  of  a  like  bulletin  direct  from 
Rome." 

Mr.  Stone  said  he  had  cabled  his  appreciatif)n  of  the  service  to  the 
French  and  Italian  Ministers  of  Foreign  Affairs,  as  well  as  to  the 
postal  authorities  and  chief  director  of  the  French  Cable  Company. 


Possibilities  of  Hertzian  Waves. 


.\  special  dispatch  from  Paris  states  that  Dr.  Lc  Bon  has  reported 
a  curious  accidental  discovery.  He  was  experimenting  with  Hertzian 
rays  in  his  laboratory  when  he  was  suddenly  surrounded  by  what 
he  describes  as  a  rain  of  fire  from  all  the  metallic  objects  in  the 
room.  He  bases  upon  this  a  speculation  that  it  would  be  possible 
to  construct  large  metal  mirrors,  capable  of  reflecting  for  several 
miles  the  Hertzian  rays,  which,  while  remaining  invisible,  would 
ignite  any  explosive  substance  encountered,  such  as  shells  and  gun- 
powder in  magazines  and  aboard  war  vessels  and  cartridges  in  sol- 
diers' belts. 


Telephone  Tax  Values  in  New  York  State. 


-A.  charge  or,  perhaps  more  strictly  speaking,  an  inuendo,  is  given 
publicity  by  the  Brooklyn  Eagle  in  regard  to  telephone  tax  valua- 
tions in  New  York  State;  and  it  is  even  asserted  in  that  journal 
that  the  subject  demands  the  attenfion  of  Governor  Odell,  a  special 
attack  being  made  on  Tax  Commissioner  Stearns,  of  Dunkirk.  A 
large  amount  of  argumentation  as  to  tax  value  is  given  in  the  ar- 
ticle, and  it  is  claimed  that  because  of  long-distance  connections  the 
Bell  franchises  are  more  valuable  than  the  independent,  anyhow. 
The  most  concrete  and  practical  part  of  the  article  is  as  follows : 

"In  Ithaca  there  are  now  1,000  Bell  telephones  in  use  and  700  in- 
dependents. The  difference  in  igo2  was  greater,  for  there  has  been 
some  growth  of  the  latter  during  the  year,  ending  June  30,  1903. 
The  valuation  placed  by  the  State  board  was,  Bell  $4,600,  and  the 
independent  $4,000.  The  number  of  telephones  in  use  is  indicative 
of  franchise  value  at  least,  and  if  made  the  basis  of  valuation  would 
show-  that  if  the  Bell  valuation  is  just,  that  of  the  independent  should 
be  $3,220  instead  of  $4,000;  or  if  the  independent  valuation  is  just, 
the  Bell  valuation  should  be  $5,7iS,  instead  of  $4,600.  In  New 
York  City  there  is  no  opposition  to  the  Bell  company — nothing  in 
competition,  and  there  is  no  basis  for  a  comparison  of  the  valuation. 
Commissioner  Stearns  has  been  set  forth  as  formerly  and  for  a 
period  of  time  subsequent  to  his  assumption  of  his  office,  counsel 
for  Bell  interests.  It  is  notable,  too,  that  the  most  marked  instances 
of  excessive  valuation  of  the  independent  companies  occurs  in  the 
western  portion  of  the  State,  whence  he  comes.  It  is  a  notable  fact 
that  in  Dunkirk,  the  city  of  his  residence,  the  valuation  placed  on  the 
Bell  company  is  $3,400,  and  that  on  the  independent  is  $8,000;  that 
the  number  of  Bell  telephones  in  use  is  430;  of  the  independent  330, 
and  that  the  independent  is  of  comparatively  recent   establishment. 
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That  if  tile  basis  of  visible  property  is  used  for  valuation  then,  if  the 
Bell  valuation  is  the  proper  one,  tlie  indc[)cn(lent  should  be  $2,600 
instead  of  $8,000,  and  that  if  the  independent  is  proper  the  Bell 
valuation  should  be  $10,000  instead  of  $3,400.  It  is  still  more  notable 
that  in  that  now  celebrated  building  in  Dunkirk,  known  as  the 
Stearns  building  owned  by  Tax  Commissioner  Stearns  and  Supreme 
Court  Justice  Hooker,  the  building  of  which  was  undertaken  only 
after  the  leases  for  the  occupancy  of  spaces  in  it  were  taken  by  the 
United  States  Government  through  the  now  indicted  Beavers,  the 
Western  Union  Telegraph  Company  and  the  Bell  Telephone  Com- 
pany has  space,  and  that  on  the  same  floor  with  and  adjoining  the 
law  offices  of  Tax  Commissioner  Stearns." 
In  another  part  of  the  article  the  subjoined  table  is  given: 

Valuation  on  Valuation  on 

Location.  Bell  companies.     Indep'd't  comp'n's. 

Coblcskill   $1,500  $2,050 

Johnstown    5,ooo  7.500 

Gloversvillc    9,500  18,500 

Auburn    15,000  16,100 

Watertown    9,900  15,000 

Cortland   4.>70  20,000 

Elmira    14,500  15,000 

Dunkirk   3,400  8,000 

Mayville   2,000  '2,500 

Lockport  4,000  1 2,000 

Niagara  Falls   26,000  45,000 


minded  Americans,  workingmen,  employers  and  manufacturers  are 
hereby  notified  of  the  action  of  the  Western  Union  Telegraph  Com- 
jiany  and  its  officers,  and  the  public  is  most  urgently  requested  to  re- 
buke the  said  company  in  the  strongest  way  possible." 


Underground   Wires   in   Lower  New  York. 

Tt  is  stated  that  the  municipal  authorities  of  New  York  City  have 
determined  to  build,  in  conjunction  with  the  Broadway  section  of 
the  electric  underground  railroad  extension  to  Brooklyn,  a  gallery 
for  the  carrying  of  the  water  mains,  gas  mains  and  other  pipes  and 
wires  which  are  laid,  without  any  attempt  at  proper  system,  below 
the  surface  of  the  streets  in  the  lower  part  of  the  city.  The  pipe 
gallery  will  be  built  in  accordance  with  suggestions  made  by  Dr. 
James  C.  Bayles,  the  well-known  engineer  who  was  employed  by 
Borough  President  Cantor,  and  who  has  made  a  study  of  the  prob- 
lem of  laying  underground  wires  and  pipes.  The  plans  for  the  gal- 
lery have  been  approved  by  Chief  Engineer  Parsons,  of  the  Rapid 
Transit  Commission  and  by  Mayor  Low,  and  by  August  Belmont, 
president  of  the  Interborough  Rapid  Transit  Company.  The  expen- 
diture for  the  gallery  will  have  to  be  approved  by  the  Aldermen,  but 
the  members  of  the  Finance  Committee  of  the  board  have  promised 
that  the  committee  will  report  favorably  on  the  subject. 

The  construction  of  a  gallery  of  this  kind  will  obviate,  in  future, 
the  incessant  and  expensive  tearing  up  of  the  streets  to  repair  mains 
and  wires.  The  wires  for  carrying  power  and  for  lighting  will  be 
separated  from  those  used  for  telephones.  All  the  surface  of  the 
street  will  be  restored  to  public  use,  unbroken  by  manholes.  The 
structural  features  of  the  pipe  gallery  conform  to  th'ose  of  the  railroad 
tunnel.  The  electric  conductors  are  to  be  carried  in  vitrified  ducts 
built  into  the  concrete.  Dr.  Bayles  says  that  the  advantages  of  pipe 
giiilcrics  are  to  reduce  danger  to  life  and  health  from  gas  leakage, 
because  such  leaks  can  be  readily  located ;  for  the  same  reason  under- 
ground water  waste  will  be  entirely  avoided  and  there  will  be  no 
ob>;lruction  to  traffic  by  the  tearing  up  of  streets. 


CURRENT  NEWS  AND  NOTES. 


iriRHLIlSS  TELEGRAPH  CONFERENCE.— In  accordance 
with  the  announcements  already  made,  an  international  wireless  tele- 
graph conference  will  be  held  at  Berlin  next  week,  August  4,  to 
consider  the  vaiious  commercial  aspects  of  the  new  art.  Representa- 
tives from  all  of  the  leading  nations  will  attend  the  convention,  the 
idea  of  which  was  originated  by  Enjperor  William.  The  idea  is  to 
formulate  such  regulations  regarding  wireless  telegraphy  as  may  be 
thought  to  be  in  the  best  interests  of  the  nations  of  the  world.  The 
general  conditions  under  which  wireless  systems  can  be  operated  in 
the  different  countries  will   be  discussed. 


TELEGRAPHERS'  UNION— TW  Comiuercial  Telegraphers' 
Union  of  America,  which  is  now  holding  in  New  York  its  first  an- 
nual convention,  has  adopted  a  resolution,  in  the  preamble  of  which 
it  is  stated  that  the  Western  Union  Telegraph  Company  had  dis- 
missed many  efficient  telegraphers  throughout  the  United  States  be- 
cause of  their  affiliation  with  the  union,  and  endeavored  to  destroy 
and    disrupt   the   union.      The   resolution   is    as    follows:   "All    fnir- 


H.  BARRINGER  COX  IN  THE  lVEST.~Thc  New  York 
Herald  of  last  Sunday  contains  a  half-column  dispatch  from  In- 
dianapolis, setting  forth  that  H.  Barringer  Cox  "has  discovered  a 
method  by  which  heat  may  be  transformed  directly  into  electricity 
by  means  of  a  simple  apparatus  which  he  has  completed  after  years 
of  toil."  In  an  interview,  Mr.  Cox  says:  "Some  people  always  brand 
any  apparently  extraordinary  in\enti()n  as  a  fake  until  they  see  it  in 
every  home.  Edison,  with  his  phonograph  and  his  electric  lights. 
Bell  with  his  telephone,  Morse  with  his  t'.-!egraph,  all  had  to  pass 
the  suspicious  scrutiny  of  a  doubting  public.  I  have  talked  to  Tesla 
and  Edison  about  my  work  trying  to  invc:,t  the  little  machine  you 
see  before  you.  Edison  said,  'Stick  it  out.  Ilang  to  it.  Cox.  You'll 
win  in  the  end."'  Continuing,  he  says  that  he  has  hung  to  it, 
though  at  times  so  poor  that  he  did  not  have  enough  to  eat  and 
had  to  leave  his  investigations  to  go  to  work  writing  on  scientific 
subjects  for  newspapers.  He  said  that  the  idea  of  the  apparatus 
was  suggested  to  him  while  playing  a  violin.  The  only  information 
given  as  to  the  apparatus  is  as  follows:  "It  is  only  a  hollow  cylin- 
der of  vitrified  cement  of  my  own  composition,  made  in  a  casting 
in  one  piece.  The  deflectors  in  the  centre  are  as  simple  as  the  cast." 
This  description,  in  a  measure,  fits  the  thermopile  exploited  some 
years  ago  by  Mr.  Cox  in  the  East  and  in  En-jj-md. 

BURNETT  LUMINOMETER.— That  illumination  and  not  in- 
tensity of  source  is  the  quantity  to  be  measured  in  determining  the 
efficiency  of  light,  is  becoming  more  and  more  to  be  recognized. 
Se\-eral  forms  of  apparatus  for  measuring  illumination  as  distin- 
guished from  intensity  of  the  source  of  light  have  been  devised,  the 
most  recent  of  which  is  described  in  a  patent  issued  July  15,  to 
Douglass  Burnett.  In  this  ari-angemtnt  the  standard  lamp  is  placed 
in  a  horizontal  tube,  all  of  the  sides  of  which  are  opaque,  except 
one  of  the  ends,  which  latter  is  covered  by  a  photometer  screen. 
At  right  angles  to  this  screen  and  extending  beyond  the  box  is  an- 
other photometer  screen,  which  receives  the  general  illumination  of 
the  space  to  be  measured.  These  two  screens  are  viewed  simultane- 
ously through  a  tube  at  an,  angle  of  45  degrees  to  the  horizontal  tube, 
and  therefore  at  an  angle  of  135  degrees  \vith  each  of  the  screens. 
an  opaque  partition  extending  into  the  inclined  tube  from  the  angle 
of  the  two  screens.  When  one  looks  into  the  eye  tube  he  sees  simul- 
taneously the  tw^o  photometer  screens,  and  by  moving  the  standard 
of  light  in  one  direction  or  other  in  the  horizontal  tube  until  the 
two  screens  have  the  same  illumination,  the  value  of  this  illumina- 
tion may  then  be  read  off  from  a  scale,  the  reading  being  indicated 
by  a  pointer  attached  to  the  standard  of  light  and  extending  through 
the  iiori^nntal  tube. 


RUDOLPH  M.  HUNTER  IN  A  NEW  ROLE.— The  place  of 
honor  in  the  sensational  section  of  the  Nezv  York  ITcrald  of  last 
Sunday  is  given  to  an  article  which  presents  the  claim  of  Rudolph  M. 
Hunter,  of  Philadelphia,  that  he  has  solved  the  problem  of  the  al- 
chemists, and  will  soon  begin  the  manufacture  of  gold  on  a  large 
scale,  with  a  "yearly  profit  on  the  plant"  of  37,000  per  cent.  Two  views 
of  Mr.  Hunter  are  included,  and  one  of  a  massive  machine,  towering 
many  feet  above  a  workman,  who  appears  to  be  polishing  a  moving 
belt  with  a  smoothing  iron.  "To  forestall  the  inevitable  smile  of  in- 
credulity and  insure  a  serious  hearing,"  the  writer  of  the  article  in- 
troduces Mr.  Hunter  as  "the  original  inventor  and  patentee  of  the  al- 
tcrnating-transforming  system  of  electrical  transmission,  trolley,  con- 
duit and  electrical  accumulator  systems  of  electric  railways,  the  series 
multiple  controller,  electric  brakes,  electric  car  heating,  etc."  In  an 
inter\icw  Mr.  Htmter  says  Prof.  E.  J.  Houston  has  made  the  state- 
ment. "Gold  can  be  iriade  if  the  split  atoms  of  electrons  can  be  sepa- 
rated and  re-collected."  and  then  adds,  "I  have  made  and  am  mak- 
ing it  by  this  breaking  asunder  of  the  atoms  of  electrons."  .\t  the 
conclusion  of  the  interview,  Mr.  Hunter  says  that  for  some  time  he 
debated  if  he  should  merely  convert  the  gold  privately  for  himself, 
but  finally  concluded  $500,000  capital  is  necessary.  In  a  tabulation 
of  figures  he  then  shows  a  net  profit  of  $16,150,500  on  this  invest- 
ment, and  adds,  "I  stake  my  scientific  reputation  upon  the  correct- 
ness of  these  figures." 
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CAUSli  Ol'  UK.tl  II  .lTION.-\\c  arc  ^l•.lUl•^ll•.l  \>y  Mr.  R.ibcrt 
Stevenson  to  stay  that  he  will  be  glail  to  send  to  any  of  our  readers 
will)  may  apply  l>y  Icticr  iliroiiKli  this  ofhcc,  a  copy  uf  a  pamphlet, 
when  printed,  in  which  he  will  develop  at  leiiglh  hi!i  views  on  the 
canse  of  gravitation. 


ThLlUm.ll'll  N.ITIiS  .-IXD  CODUS.—A  cable  dispatch  from 
Londiiii  ot  July  17  says:  "The  Inicrnationnl  Telegraph  Conference, 
which  met  recently  in  London,  has  arranged  for  considerable  reduc- 
tions in  rates  and  has  decided  that  any  pronounceable  combination 
of  ten  tellers  will  be  accepted  as  a  word  in  code  messages. 


KOkliAN  ILl.liUli.U'll  rOLLS.—A  cable  dispatch  fruiii 
Europe  of  July  24  has  the  following:  The  Tokio  correspondent 
of  the  Times  says  that  M.  PavlolT,  the  Russian  Minister  to  Korea, 
declares  that  the  removal  of  the  Uussi:in  leleK'r:iph  pules  by  the 
Korean  authorities  was  illegal  and  (leIllall(l^  coiiipeiisaticin.  He  says 
that  if  this  is  refused  the  money  will  be  deducted  from  the  royalty 
paid  by  the  lumber  company.  M.  Pavloff  further  announces  that 
he  has  instructed  the  company  to  re-erect  the  poles.  The  Korean 
Government  has  issued  an  order  tor  the  removal  of  the  poles  if 
erected. 


.-/  Nliir  ILl.i'MIN.lNT. — According  to  a  consular  report  frnin 
Munich,  a  Bav;irian  chemist,  Hermann  Hlau,  has  perfected  a  process 
for  the  iiKiiuifactitre  of  a  new  illuminant.  It  is  stated  that  the 
methane  and  hydrogen  are  separated  from  the  other  constituents  of 
oil  gas  and  liquefied  in  steel  receivers  under  a  pressure  of  40  atmos- 
pheres. It  is  said  that  the  light  from  the  gas  is  of  a  quality  that 
renders  it  preferable  even  to  electric  light,  and  by  proper  mixture 
any  desired  quality  of  illumination  may  be  obtained.  The  cost  per 
100  heat  units  is  stated  to  be  1.13  cents,  with  round  burners,  as 
compared  with  1.06  cents  for  coal  gas  and  2.14  cents  for  acetylene. 


POSTAL  TELEGRAPH  EXTENSION  /.V  THE  U'EST.— The 
Postal  Telegraph  Company  has  entered  into  an  arrangement  with 
the  Union  Pacific  Railroad  Company  to  construct  a  telegraph  system 
along  the  right  of  way  of  the  Union  Pacific  from  Omaha  to  Ogden, 
from  Denver  to  Cheyenne,  from  Ogden  to  Butte,  and  along  the 
line  of  the  Oregon  Short  Line.  Poles  will  be  placed  in  position  and 
wires  strung  at  an  early  date  at  Butte,  Omaha  Denver  and  Ogden 
and  a  division  station  of  the  postal  system,  it  is  announced,  will  be 
established  at  Denver.  This  will  be  the  first  time  the  Western  Union 
s\stem  has  encountered  strong  competition  in  the  Western  States. 
It  is  stated  that  the  contract  between  the  Western  Union  and  the 
L'niort  Pacific  Railway  provides  that  no  other  telegraph  line  shall 
be  permitted  along  the  right  of  way  of  the  railroad.  The  Western 
I'nion  Company,  it  is  said,  has  given  the  L'nion  Pacific  notice  that 
the  latter  will  be  held  to  the  letter  of  the  contract. 


STORAGE  BATTERY  INDUSTRIAL  LOCOMOTIVES.— At 
the  recent  Niagara  meeting  of  the  Institute.  Mr.  Edgar  H.  Berry 
brought  out  a  distinction  that  should  be  made  when  a  storage  bat- 
tery is  discharged  at  a  high  rate — namely,  that  it  is  not  completely 
discharged  at  the  end  of  the  number  of  hours  corresponding  to 
such  a  rate,  but  can  still  discharge  for  a  further  period  at  a  lower 
rate.  Consequently,  when  efficiency  is  considered,  the  battery  should 
not  be  debited  with  a  full  charge,  since  it  is  only  necessary  to  put 
back  as  many  watt-hours  as  were  taken  out,  plus  the  transformation 
loss.  If  this  be  done,  the  efficiency  on  a  one-hour  rate  is  nearer 
70  per  cent,  than  41  per  cent.,  which  latter  figure  has  been  put  forth. 
Mr.  Berry  pointed  out  that  owing  to  the  usual  unskilled  attendance 
on  industrial  locomotives,  there  may  be  considerable  loss  of  energy 
in  the  use  of  starting  resistances  instead  of  the  more  efficient  con- 
troller combination :  and  that  a  locomotive  and  its  motors  should 
be  so  proportioned  that  the  wheels  wmII  skid  before  either  the  battery 
or  motor  or  motor  is  overloaded. 


CIRCUIT-BREAKER  TIME  CONSTANTS— In  a  paper  read 
before  the  English  Institution  of  Civil  Engineers.  Mr.  Bertram  Hop- 
kinson  gave  the  results  of  some  tests  to  determine  the  time  constants 
of  circuit-breakers  when  interrupting  large  currents.  In  the  case  of 
a  carbon  contact  circuit-breaker  experimented  with,  the  current  re- 
mained practically  constant  .018  second  after  the  circuit-breaker 
began  to  operate,  this  being  the  period  during  which  the  plunger  is 
rising  and  the  switch  is  closed.  At  .036  second  the  current  dropped 
to  3.000  amp.,  showing  that  some  resistance  had  been  induced,  prob- 


ably by  reaNuii  ol  the  arc  having  coiniiienccd  to  forni.  At  .045  second 
the  current  was  reduced  to  2,400  amp.,  and  at  .5  lecond  diminished 
rapidly,  being  l,.vx>  amp.  at  that  time.  At  .058  «ccond  the  ciirreiil 
was  ulinost  but  not  (piitc  shut  off,  and  at  .o(>,]  second  was  totally  in 
terruptcd.  In  tlic  ca«c  of  experiments  with  a  magnetic  blow-out,  the 
cut -off  proper  began  at  the  end  of  .045  second,  the  current  then  being 
3,500  amp.,  and  at  .053  .second  the  current  was  sharply  interrupted. 
The  effect  of  the  m.ignelic  blow-<nit  is  thus  to  interrupt  the  current 
much  more  sharply  than  in  the  case  of  the  carbon  contact  circuit- 
breaker. 


COLUMBIAN  CABLE  SQUABBLE.— h  is  stated  in  special  dis- 
patches from  Washington  that  the  United  States  State  Department 
is  the  victim  of  ;i  boycott  which  has  been  declarecl  against  Colombia 
by  the  Central  &  South  American  Cable  Company.  That  company 
has  discontinued  cable  service  with  Buena  Ventura,  from  which  point 
Bogrtta  is  supplied  with  information  from  the  outside  world.  The 
boycott  will  be  continued  until  Colombia  grants  the  company  a 
concession  giving  it  exclusive  right  to  operate  cables  and  land  lines 
on  both  the  y\tlantic  and  Pacific  sides  of  the  Isthmus  of  Panama  for 
the  period  of  twenty  years.  The  State  Department  cannot  now  com- 
municate with  its  representatives  at  the  Colombian  capital  except 
by  mail.  The  same  is  true  of  Colombia  with  respect  to  its  minister 
here.  The  object  of  the  company  is  alleged  to  be  to  force  Colombia 
into  the  agreement  desired  so  as  to  use  the  concession  as  a  club 
over  the  head  of  the  United  States  in  case  the  Panama  treaty  is 
ratified.  The  United  States  could  not  build  the  canal  without  first 
making  terms  with  the  company.  Colombia  has  so  far  resisted  the 
demands  of  the  company,  which  cut  off  the  service  with  Buena 
Ventura  three  days  ago.  At  the  time  it  issued  notice  of  the  sus- 
pension of  the  service  it  called  attention  to  the  fact  that  there  is  a 
fortnightly  steamer  service  between  Buena  Ventura  and  Panama,  the 
point  to  which  it  still  sends  messages.  The  present  concession  of 
the  company  has  a  year  to  run,  but  that  fact  does  not  help  the  Colom- 
bian Government  any.  To  forfeit  the  franchise  would  merely  cut 
off  the  slow  communication  that  is  now  maintained  via  Panama  and 
the  steamer  to  Buena  Ventura. 


Letters  to  the  Editors. 


Three-Phase   Power  Measurement. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — Referring  to  the  use  of  two  wattmeters  in  three-phase  cir- 
cuits (discussed  in  your  issue  of  July  4),  and  the  determination 
whether  the  watts  consumed  by  the  circuit  are  the  sum  or  the  differ- 
ence of  the  two  wattmeter  readings,  there  are  some  cases  in  which 
this  can  be  easily  determined. 

1.  We  open  the  main  circuit  of  the  wattmeter  which  has  the 
larger  reading  (this  is  always  positive).  Then  the  indication  of 
the  other  wattmeter  will  always  be  positive,  being  now  in  a  single- 
phase  circuit. 

2.  We  change  the  amount  of  the  load  in  the  three-phase  circuit 
without  changing  the  character  of  load.  (For  instance,  if  we  have 
induction  motors  on  the  line,  we  put  a  heavier  or  smaller  load  on 
them  without  changing  the  number  of  motors.)  If  the  lower  read- 
ing wattmeter  indicates  more  at  increasing  and  less  at  decreasing 
load,  then  both  wattmeters  indicate  positive  watts.  In  the  opposite 
case,  the  small  indication  is  negative.  This  is  true  as  far  as  the 
power  factor  of  the  induction  motors  or  any  other  apparatus  in- 
creases at  increasing  load. 

PiTTSFIELD,    M.^SS.  HeXRY    PiKLER. 


Technical  Trade  Requirements  in  the  Philippines. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — For  the  past  four  years  I  have  received  by  nearly  every 
mail  circulars,  catalogues  and  descriptive  flyers  of  various  electrical 
apparatus  from  dealers  and  manufacturers  in  the  United  States. 
Sixty  per  cent  of  these  are  sent  with  no  prices,  discounts  or  any  date, 
to  enable  me  to  base  calculations  upon,  thus  necessitating  either 
cabling,  which  is  very  expensive,  or  a  long  wait  to  obtain  replies 
by  mail.     Might  I  ask  you  to  suggest  to  your  numerous  clients  the 
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advisability  of  giving  quotations  with  confidential  discounts  to  those 
in  the  trade  when  sending  out  their  matter?  Foreign  firms,  English, 
German  and  Italian,  who  are  in  the  electrical  business,  give  this  data. 
Another  matter  that  should  merit  attention  from  our  manufacturers 
is  the  making  out  of  all  invoices  in  triplicate,  as  the  custom  house 
files  the  original  and  the  duplicate.  All  invoices  must  be  signed  by 
the  shippers,  weights  are  required  in  kilos,  both  net  and  gross  of 
the  packages,  and  all  the  packages  must  be  numbered  consecutively 
and  correspond  with  the  numbers  on  the  invoice.  Failure  in  these 
details  results  in  a  fine  being  imposed  by  the  custom  house.    By  "net 


weight"  is  meant  the  weight  of  the  goods  with  the  weight  ofT  of  all 
wrappers  and  packing.  By  gross  is  meant  the  entire  weight  of  the 
package.  Packages  should  be  very  secure,  and  strapped,  to  avoid 
breakage.  Weights  net  and  gross  should  be  shown  on  each  pack- 
age very  legibly. 

While  all  these  items  are  annoying  to  Americans,  still  the  rules 
of  the  customs  are  such  that  these  must  be  complied  with,  until  a 
wise  and  beneficent  Congress  gives  us  free  trade  between  the  United 
States  and  these  islands. 

Manila,  P.  I.  Henry  D.  Woolfe. 


Induction  Motor  ivitli  Coimniitator.—LA^iovR.—A  paper  discussing 
the  principles  of  his  motor,  repeatedly  mentioned  in  the  Digest, 
before  the  Soc.  Intern,  des  Electriciens,  Paris.  Experiments  with  a 
iS-hp  motor,  built  according  to  his  ideas,  were  then  described  by 
Gratzmueller.  The  machine  was  bipolar  and  the  experiments  have 
been  carried  out  with  a  frequency  of  25.  Curves  are  given  showing 
the  characteristic  of  the  magnetic  circuit  of  the  machine  and  the 
conditions  of  running  as  series  motor  with  200  volts,  indicating  the 
variations  of  the  speed  and  the  tension  between  the  non-short-cir- 
cuited brushes  of  the  rotor.  A  curve  is  also  given  for  the  starting 
torque  as  a  function  of  the  tension  at  the  motor  terminals,  from 
which  it  appears  that  the  starting  torque  is  more  than  4^-2  times 
that  of  the  normal  one.  A  slip  and  efficiency  curve  as  shunt  motor 
is  shown,  according  to  which  the  shunt  motor  has  a  practically  con- 
stant speed,  like  a  direct-current  motor.  Gratzmueller  states  that 
the  experiment  has  completely  verified  the  theory. — Bull,  de  la  Soc. 
Intern,  des  Elec,  June. 

Power. 

Equipment  of  Docks. — Pitt. — A  paper  read  before  the  Engineering 
Conference  in  London,  with  discussion,  on  the  modern  equipment 
of  docks,  with  special  reference  to  hydraulic  and  electric  appliances. 
The  author  reviews  the  conditions  obtaining  with  each  of  these  two 
motive  powers  and  summarizes  his  conclusions  as  follows  :  I.  The 
first  cost  of  an  electric  installation  is  not  more  than  that  of  a  hy- 
draulic plant.  2.  The  cost  of  upkeep  is  no  more.  3.  The  electric 
machines  are  more  efficient  and  take  les's  power  for  the  same  amount 
of  work  done.  4.  The  power  is  less  costly  to  generate.  5.  The 
transmission  costs  are  less.  6.  The  general  adaptability  is  incom- 
parably greater. — Lond.  Elec,  July  3. 

Factory  Power  Plant. — A  short  article,  containing  a  description  of 
the  extension  of  the  electric  motive  power  equipment  of  a  large  bi- 
cycle plant.  Power  was  furnished  by  electricity  generated  by  means 
of  steam  engines  and  when  extension  became  necessary,  it  was 
decided  to  utilize  a  water  power  available  at  a  distance  of  200  meters 
from  the  works.  Three  turbo  electric  units  of  150  kw  each  will  be 
installed,  the  turbines  driving,  by  belt,  three  triphase  alternators 
of  2,200  volts  50  cycles.  The  exciting  current  is  furnished  by  three 
3.5-kw  exciters,  mounted  on  the  shaft  of  the  alternators.  As  the 
system  adopted  for  driving  the  rnachine  tools  is  direct  current  of 
1X0  volts,  the  current  is  stepped  down  at  the  sub-station  at  the  works 
to  70  volts,  which  feeds  three  rotary  converters  of  100  kw  each,  fur- 
nishing direct  current  of  115  volts. — L'Ind.  Elec,  June  25. 

REFERENCES. 

Automatic  Starter  fur  Air  Compressor. — A  description  of  a  large 
air  compressor  in  the  shops  of  the  St.  Louis  Transit  Company  for 
supplying  air  to  compressed-air  tools  and  for  cleaning.  It  is  pro- 
vided with  an  automatic  starter,  which  differs  from  the  usual  starter, 
in  which  a  rheostat  handle  is  moved  over  the  different  rheostat  con- 
tacts. The  rheostat  coils  are  thrown  into  circuit  by  means  of  a 
number  of  contacts  operated  by  separate  magnets,  which  cut  out 
or  short-circuit  the  resistances  automatically,  according  to  the  pres- 
sure in  the  air  reservoir. — St.  R'y  Jour.,  July  18. 

Electric  Motive  Pozver  in  Car  IVorks. — An  article  describing  the 
recent   additions  to  the  power   plant   and   mechanical   equipment   of 


the  Stephenson  car  shops.  A  4S0-hp  generating  set  and  a  large  num- 
ber of  additional  motors  aggregating  upwards  of  200  hp,  have  been 
installed,  making  the  total  capacity  of  motors  approximately  1,100  hp. 
Pneumatic  tools  are  also  employed  in  several  departments  and  port- 
able motor-driven  air  compressors  are  moved  about  the  shops  to 
fu.'nish  the  power  wherever  it  may  be  needed.  An  electrically-driven 
forger  is  another  interesting  addition  to  the  plant. — St.  R'y  Jour., 
July  4. 

Electrically-Driven  Armor  Plate  Planer.— An  illustrated  note  on  a 
recently  constructed  32-ft  heavy  plate  plan«-.  A  50-hp  multipolar 
motor  is  direct-connected  by  means  of  gearing  and  magnetic  clutches 
to  the  main  driving  screw  of  the  planer.  The  motor  is  of  220  volts 
and  runs  at  slow  speed.  It  furnishes  ample  power  to  enable  the 
machine  to  plane  two-inch  armor  plate,  taking  a  heavy  chip.— West. 
Elec,  July  II. 

TRACTION. 

High-Speed  Electric  Traction  on  Rail'ci'ays.—jAcouB-UoOD.—A 
paper  presented  before  the  recent  engineering  conference  in  London. 
The  author  discusses  the  subject  from  the  standpoint  of  the  railway 
engineer.  He  treats  the  subject  under  three  headings,  viz.:  gen- 
eration of  current,  consumption  of  current  and  transmission,  distri- 
bution and  collection  of  current.  He  thinks  that  after  taking  account 
of  the  increased  cost  and  losses  in  extended  transmission  lines, 
reason  would  seem  to  dictate  that  the  power  stations  should  be  as 
widely  separated  and  as  few  in  number  as  possible,  to  insure  a 
steadier  load  and  a  better  load  factor.  As  power  station  practice  is 
rapidly  becoming  standardized  in  detail,  he  thinks  that  it  can  be 
foreseen  with  some  confidence  that  moderate-speed  engines,  directly 
coupled  to  alternators  generating  in  single  or  multiple  form  at  ten- 
sions as  high  as  circumstances  will  allow,  will  be  used.  The  author 
then  discusses  the  difficulties  from  the  standpoint  of  the  railway 
engineer  of  the  distribution  and  the  transmission  of  the  current. — 
Lond.  Elec,  July  3. 

The  Position  and  Protection  of  the  Third  Rail  on  Electric  Rail- 
zcays. — Langdon. — A  paper  read  before  the  Engineering  Conference 
in  London,  with  discussion.  The  author  gives  a  table  "showing  the 
location  of  the  positive  collector  rail  on  a  number  of  main  line  steam 
railways  and  interurban,  elevated  and  underground  railways  where 
electric  traction  has  been  installed.  The  distance  from  the  top  of 
the  positive  rail  to  the  top  of  the  track  rail  as  well  as  the  distances 
from  the  track  gauge  line  .to  the  center  of  the  positive  rail  are 
given.  The  protection  of  the  conductor  rail  with  respect  to  climatic 
effect  and  accidental  or  intentional  interference,  is  also  discussed. 
Such  protection  it  is  thought  may  be  better  efifected  by  adopting  a 
roof  cover  instead  of  the  usual  planks  on  one  or  both  sides  of  the 
rail.- Lond.  Elec,  July  3. 

The  Electrification  of  British  Railways. — A  British  Engineer.— 
A  long  article  illustrated  with  maps.  Two  of  the  large  steam  rail- 
way companies  of  Great  Britain  have  decided  to  install  electricity  on 
some  of  their  branch  lines.  There  seems  to  be  great  activity  in 
this  direction,  also  in  continental  Europe.  In  England  a  bill  has 
been  introduced  to  allow  steam  railroad  companies  to  use  electricity 
as  a  motive  power,  to  build  generating  stations,  etc.  There  have 
been  several  reasons  for  the  British  companies  holding  back  from 
work  of  this  kind.  One  is  that  the  limit  in  speed  with  steam  loco- 
motives has  not  yet  been  reached  and  could  probably  be  increased 
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some  u>  or  JO  per  cent.,  but  as  liiKlicr  fares  could  probably  not  be 
cliarKeil  llierc  woulil  be  no  reason  (or  K*J'"K  'o  the  cxjiense ;  another 
reason  is  that  coal  is  cheap,  while  water  power  is  practically  nun 
existent  ;  a  ihiril  reason  is  that  ilic  companies  arc  very  heavily  cap- 
ilali/eil  now,  as  it  has  not  been  the  practice  in  Circat  llritain  to 
cliarKo  off  anything  for  depreciation,  and  some  of  the  companies 
arc  still  carrying  on  their  books,  at  their  full  value,  apparatus  that 
was  purcha.sed  jo  years  ago  and  is  now  obsolete.  There  has  been  so 
little  unaiiiinily  of  opinion  among  electrical  engineers  as  to  the 
proper  eiiuijiment  for  heavy  railroad  service,  as  instanced  in  the 
dispute  over  the  electrical  etpiipment  of  the  Inner  Circle,  that  steam 
railroads  have  found  another  re.ison  for  postponement  of  action. 
Two  important  companies  have  the  idea  that  self-contained  steam 
motor  cars,  cither  of  the  ScrpoUet  type  or  operated  by  petroleum, 
would  be  preferable  and  have  built  motors  of  this  kin.!.  The  writer 
believes,  however,  that  the  experience  in  Ik-lgium  with  such  steam 
motor  cars  and  in  Italy  with  accumulator  cars  is  such  as  not  to 
encourage  construction  of  this  kind.  With  the  electrical  cciuipment 
of  the  District  Underground  Railway,  there  will  undoubtedly  be 
greater  interest  felt  in  the  subject,  especially  as  some  of  these  under- 
ground lines  in  the  suburbs  come  to  the  surface  and  do  a  regular 
suburban  business.  A  number  of  maps  are  given  of  the  districts  in 
which  the  competition  between  tramways  and  railways  is  most  keen. 
The  writer  comments  on  a  number  pf  these  maps  and  points  out 
local  conditions.  He  believes  that  in  the  next  5  or  lo  years  many  of 
the  steam  railroads  will  be  driven  to  operating  their  suburban  traffic 
electrically.— 5/.  R'y  Jour.,  July  4. 

Intcnirhan  Raihcay  in  loxva. — An  illustrated  description  of  a  line 
23Vj  miles  in  length.  The  company  hauls  freight,  including  a  con- 
siderable amount  of  live  stock.  It  also  has  one  electric  locomotive 
and  carries  package  freight  in  an  express  car,  which  makes  from 
two  to  three  trips  a  day.  Polyphase  transmission  is  used,  with 
direct  current  on  the  trolley  wire.  Every  car  carries  a  telephone 
and  there  are  plugs  at  each  turnout,  so  that  the  car  crews  can  talk 
with  the  dispatcher. — St.  R'y  Jour.,  June  20, 

INSTALLATIONS,   SYSTEMS   AND   APPLIANCES. 

Power  Station  Generators. — An  illustrated  description  of  the  600- 
kw,  double-current  generators  at  the  Trafiford  Park  (England) 
power  station.  The  machine  has  20  poles,  with  laminated  pole  pieces. 
They  carry  both  shunt  and  series  field  windings  in  order  to  run  the 
machines  shunt  or  compound.  The  armature  is  of  the  slotted  drum 
type,  and  is  built  up  of  15  segments,  each  of  which  consists  of  774 
stampings,  0.5  mm  thick,  and  of  six  end  stampings  2  mm  thick. 
Each  armature  segment  has  31  slots  and  a  half  slot  at  each  end, 
amounting  for  the  whole  periphery  to  480  slots.  The  winding  con- 
sists of  480  form-wound  double  coils,  the  bars  of  which  are  3  mm  by 
4  mm  bare  and  3.5  mm  by  4.5  mm  insulated.  The  winding  pitch  is 
from  I  to  98  to  19s,  and  so  on.  There  are  960  segments  on  the 
commutator.  The  machine  is  directly  coupled  to  a  i,ooo-hp  steam 
engine  at  180  r.p.m.  Its  normal  capacity  is  600  kw  either  for  con- 
tinuous or  alternating  current  or  both  simultaneously,  but  it  will 
give  825  kw  for  15  minutes  without  undue  electrical  or  mechanical 
strain.  Three-phase  current  is  generated  at  325  to  355  volts,  regu- 
lated by  field  resistances,  and  at  a  frequency  of  30  cycles  per  second. 
The  guaranteed  maximum  temperature  rise  in  any  part  of  the  ma- 
chine, after  an  eight-hour  test  at  full  load,  is  70°  F.  The  specified 
efficiency  at  full  load  is  95.5  per  cent.,  and  at  half  load  93.5  per 
cent. — Lond.  Elcc,  July  10. 

Construction  of  Central  Stations. — Wikander^Au  article  in 
which  the  author  discusses  the  installation  of  central  stations  with 
a  view  of  obtaining  the  greatest  efficiency.  He  discusses  the  prin- 
ciples governing  the  location  of  a  station,  the  disposition  of  the 
buildings,  and  the  machinery  equipment,  consisting  of  boilers,  pipes, 
engines,  dynamos  and  boosters.  He  concludes  that  as  the  load  on  cen- 
tral stations  is  a  very  variable  one,  it  is  of  advantage  to  choose  the 
equipment  with  a  view  to  this  condition,  and  consequently  to  install 
more  expensive,  economically  working  boilers,  engines  and  dynamos - 
for  the  permanent  load,  and  cheaper,  less  economic  aggregates  for 
the  short  times  of  high  load  and  for  reserve.  He  states  that  there 
is  a  great  difference  of  opinion  with  regard  to  boilers,  i.  e.,  whether 
tubular  or  water  tube  boilers  should  be  installed.  He  thinks  it  most 
favorable,  however,  to  choose  a  mixed  system  and  to  install  tubular 
boilers  at  least  for  the  permanent  load.  For  steam  turbine  central 
stations,  in  order  to  get  the  full  benefit  of  the  advantages,  there  are 


iiUo  required  builcr.s  which  occupy  a  very  small  space.  New  types 
will  therefore  have  to  be  coiistrucled,  leading  probably  to  water  tube 
boilers  with  narrow  lubes  and  large  lieating  surface,  (jr  to  vertical 
boilers.  Too  little  attention  is  paid,  according  lu  the  author,  to  the 
question  of  the  steam  mains,  they  being  generally  diminished  for 
inaxinmm  load  and  JO  to  30  meters  steam  velocity  per  second.  For 
average  load  they  are,  however,  much  too  large  and  give  rise  to 
enormous  condensation  losses.  The  author  proposes  as  a  solution 
only  to  provide  one  steam  main,  with  such  dimensions  that  at  max- 
imum load  there  is  reached  a  maximum  steam  velocity  of  about 
80  metres  per  second,  or  to  arrange  a  second  main  with  only  '/j  lo  ]4 
of  the  .sectional  area  of  the  first,  using  both  mains  at  the  times  of 
maximum  load  and  at  other  times  such  other  one  as  conforms  best 
to  the  average  load.  On  the  question  of  large  dynamos  the  author  is 
of  the  opinion  that  a  division  of  them  into  two  smaller  ones,  sit- 
uated close  to  each  other,  would  be  advantageous,  from  1,500  kw  on. 
For  equalizers  he  advocates  the  direct  coupling  with  the  main 
dynamo.  With  regard  to  the  contention  that  such  direct  coupling 
of  the  two  machines  on  account  of  the  small  number  of  revolutions 
of  the  main  dynamo,  will  be  too  bulky  and  costly,  the  author  thinks 
that  it  is  erroneous,  because  the  fact  is  not  taken  into  consideration, 
tliat  in  the  first  place  two  small  machines  have  to  be  provided  and 
secondly  the  main  machine  has  to  be  made  larger.  The  main  reason, 
however,  is  the  very  low  average  efficiency  of  the  small  aggregates, 
40  to  so  per  cent,  of  the  energy  being  lost  on  an  average.  He  ad- 
vocates placing  the  small  dynamos  on  the  main  shaft  in  such  a  way 
that  the  brushes  can  be  taken  ofif  and  the  machine  kept  running  as  a 
lly- wheel,  when  it  is  not  in  use. — Elek.  Zeit.,  July  2. 

.Vi-a'  Electricity  IVorks  in  Manchester. — The  conclusion  of  the 
illustrated  article  previously  noted  in  the  Digest.  Extensions  in 
course  of  construction  comprise  a  generating  plant  of  12,000  hp,  in 
buildings  designed  to  accommodate  twice  that  amount.  The  steam 
will  be  furnished  by  12  water  tube  boilers,  each  of  5,700  sq.  ft.  heat- 
ing surface,  and  capable  of  evaporating  easily  20,000  pounds  of 
water  per  hour.  Parallel  with  the  boiler  house  there  is  to  be  an 
extensive  range  of  workshops,  including  even  a  foundry,  in  which 
any  part  of  the  plant  can  be  handled.  The  generating  plant  will 
consist  of  two  3,750-kw  sets,  each  comprising  a  6,000-ihp  vertical 
triple-expansion  engine,  running  at  75  r.p.m.,  and  a  three-phase  al- 
ternator, working  at  6,500  volts,  50  cycles.  The  generators  will  be 
of  the  revolving  field  type,  with  the  poles  mounted  on  the  periphery 
of  a  fly-wheel  weighing  160  tons  and  27  ft.  in  diameter.  For  excita- 
tion there  will  be  two  200-kw  dynamos  driven  by  induction  motors, 
and  generating  at  200  volts.  A  description  of  the  equipment  of  one 
of  the  ten  sub-stations  is  given,  they  being  all  alike.  The  standard 
equipment  consists  of  four  150-kw  motor-generators  and  one  loo-kw 
motor-balancer.  Each  motor-generator  consists  of  a  three-phase 
motor,  receiving  current  at  6,500  volts,  coupled  to  a  six-pole  dynamo, 
giving  375  to  275  amp.  at  400  to  550  volts,  at  500  r.p.m.  The  gen- 
erator is  available  either  as  a  shunt-wound  machine  for  lighting  or 
compound-wound  for  traction.  The  balancer  consists  of  two 
dynamos,  each  rated  at  255  to  230  amp.,  205  to  225  volts,  driven  by 
an  induction  motor  at  480  r.p.m.  The  balancers  can  be  started 
without  difficulty  from  the  alternating  side,  after  which  the  other 
sets  can  be  run  up  with  direct  current,  without  assistance  from  the 
distributing  network,  though  the  latter  is  available  if  required.  The 
synchronous  motors  are  excited  either  from  the  balancer,  at  200  volts, 
from  the  lighting  bus-bars,  or  by  a  special  arrangement  of  slip  rings 
and  chokers,  each  set  can  be  made  self-exciting.  The  latter  method 
is  adopted  for  all  sets  running  on  traction,  thus  making  them  inde- 
pendent of  any  faults  of  the  lighting  network.  The  switchboards 
are  in  two  sets,  the  high-pressure  boards  on  one  side  of  the  room 
and  the  low-pressure  on  the  other.  Their  arrangement  is  described 
in  detail.  A  description  of  two  new  turbo-generators,  which  have 
recently  been  installed  at  the  Dickinson  Street  station,  is  also  given. 
Each  consists  of  two  900-kw  dynamos,  coupled  to  a  Parsons  steam 
turbine  and  running  at  1,040  r.p.m.  The  two  dynamos  of  each  set 
are  treated  as  one  machine,  giving  400  volts,  and  are  used  for  light- 
ing only. — Lond.  Elec.  Rev.,  July  3. 

Construction  of  Electric  Safety  Devices  for  Low-Potential  Cur- 
rent luslallations. — Steidle. — An  illustrated  discussion  of  the  prin- 
ciples of  the  arrangement  of  efficient  safety  devices  for  low-voltage 
installations,  in  order  to  protect  them  as  well  against  lightning  as 
against  dangers  resulting  from  their  transmission  lines  coming  into 
accidental    contact    with    high-potential    current    lines.      The   author 
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describes  a  new  construction  which  he  has  devised,  and  which  is 
illustrated  in  the  adjoining  Fig.  It  consists  essentially  of  a  rod, 
d,  to  which  the  transmission  wire  is  connected.  The  wire  entering 
the  station  is  connected  with  the  metallic  receptacle,  f.     A  cone,  k, 


S.\FETY    DEVICES. 

of  insulating  material  separates  one  from  the  other.  Connection 
between  the  two  is  made  by  means  of  a  wire  spiral,  li.  T'he  core,  z, 
of  the  spiral  consists  of  a  celluloid  rod.  In  cases  where  the  in- 
tensity of  the  current  entering  the  device  is  only  a  little  above  that 
which  the  device  can  carry,  the  spiral  simply  burns  out.  But  under 
the  action  of  a  high-potential  current,  not  only  the  spiral  will  burn 
out  in  the  first  place,  but  there  will  be  an  arc  produced  between  the 
two  wires.  The  heat  of  the  arc  will  then  burn  the  celluloid  core  and 
thus  produce  a  violent  explosion,  which  has  the  effect  of  bursting 
the  apparatus  and  thus  disconnecting  the  two  wires.  The  author 
states  that  experiments  have  been  conducted  with  pressures  up  to 
5,000  volts,  showing  that  the  separation  is  quickly  and  effectively 
accomplished. — Elek.  Zeit.,  July  2. 

The  Design  of  Extra  High-Tension  Switch  Gears. — Warrilow. — 
The  first  part  of  an  illustrated  article.  The  author  states  that  it  is 
interesting  to  note  that,  whereas  the  design  of  generators  and  their 
prime-movers  is  practically  standardized,  much  diversity  of  opinion 
is  to  be  seen  in  the  controlling  gear  by  the  many  varieties  of  apparatus 
constructed  for  use  on  switchboards.  As  defective  types  are,  how- 
ever, being  vi'eeded  out  by  continued  experience,  there  is  hope  that 
few  more  years  will  lapse  before  the  principles  underlying  switch- 
board devices  will  have  become  firmly  grounded.  A  10,000  and 
20,000  Oerlikon  air  brake  switch  are  described,  the  author  stating 
that  they  favor  the  air  break  switch  for  pressures  up  to  20,000  volts, 
even  at  this  potential,  finding  no  difficulty  in  breaking  the  circuit. — 
Lond.  Elec.  Eng.,  July  3. 

Electro-Physics  and  Magnetism. 

Experiments  on  the  Loss  of  Weight  of  Radium. — Dorn. — An  ac- 
count of  experiments  conducted  by  Prof.  Dorn  to  settle  the  question 
as  to  the  loss  of  weight  sustained  by  radium  in  the  course  of  time. 
As  determined  by  Heydweiller,  there  is  an  appreciable  loss  even 
in  comparatively  short  time.  His  results  are  directly  contradictory 
of  what  had  been  found  by  Becquerel.  Dorn  operated  on  about  30 
grams  of  very  active  radium  bromide  and  his  results  do  not  agree 
with  those  of  Heydweiller,  inasmuch  as  he  finds  that  the  loss  is  cer- 
tainly not  more  than  o.ooi  mgm  in  3  months  and  perhaps  not  that 
much.  The  radioactivity  of  the  substance  used  by  Dorn  was  at  least 
ten  times  greater  than  that  of  Heydweiller. — Phys.  Zeit.,  July  i. 

On  the  Radioactive  Emanation  in  Atmospheric  Air. — Elster  and 
Geitel. — A  continuation  of  the  experiments  of  the  well-known  au- 
thors, bearing  upon  the  origin  of  the  radioactive  emanation  contained 
in  the  air  in  the  ground.  They  found  great  difference  in  the  ioniza- 
tion of  air  from  different  cellars ;  in  one  instance  the  ionization  of 
the  outside  air  being  about  11  times  greater  than  that  of  the  cellar 
air.  Samples  of  ground  from  different  localities  were  then  inves- 
tigated, and  the  air  contained  in  them  tested.  It  was  found  that  air 
which  came  from  ground  rich  in  clay  and  lime  was  strongly  active, 
though  the  different  samples  were  not  equal.  Ground  from  a  gravel 
pit  and  from  a  slate  formation  were  less  active,  and  still  less  active 
were  samples  from  shell  chalk  and  basalt.  Experiments  were  con- 
ducted to  see  whether  treatment  of  the  clay  with  hydrochloric  acid 
had  any  effect.  It  was  found  that  a  lesser  activity  resulted  after 
the  treatment,  but  it  regained  its  former  value  in  a  few  days,  the 


material  being  kept  uncovered.  Washed  chalk,  ground  heavy  spar, 
pure  potters'  clay,  sea  salt  and  Carlsbad  salts  were  tried  with  gen- 
erally negative  results.  The  authors  also  tried  to  find  out  whether 
neutral  bodies,  by  burying  them  in  the  ground,  might  take  on  a  sen- 
sible induced  activity  from  contact  with  the  ground  air.  Ground 
heavy  spar,  washed  chalk,  potters'  clay  and  cotton  were  tried.  After 
at  least  4  weeks  the  materials  were  taken  out,  but  no  sensible  activity 
could  be  found  with  the  barytes,  the  chalk  and  the  cotton,  while 
the  effect  was  unmistakable  with  the  clay.  It  therefore  is  a  curious 
coincidence,  which  makes  the  study  of  the  phenomena  more  difficult, 
that  clay  which  contains  the  body  which  activates  the  ground  air,  is 
in  its  turn  excited  to  secondary  radiation  by  the  ground  air.  Natural 
carbonic  acid  was  also  found  perceptibly  ionized.  A  pasteboard 
cylinder,  covered  with  Sidot  blende  and  not  showing  any  phosphor- 
escence, was  brought  into  a  tabulated  bell  of  sheet  iron,  the  rim  of 
which  reached  25  cm  deep  into  the  ground,  and  charged  negatively 
to  2,000-3,000  volts  for  several  hours.  After  taking  the  cylinder 
out  of  the  bell  it  showed  scintillating  phosphorescence,  as  has  been 
described  by  Crookes.  The  latter  thought  that  this  phosphorescence 
is  due  to  the  electrons  shot  off  from  the  radium  striking  against  the 
screen.  The  authors  think  it  more  likely,  in  view  of  the  fact  that  a 
radioactive  body  was  not  present  in  their  experiments,  that  those 
scintillations  mark  the  place  where  negative  electrons  are  given  off 
from  the  radioactive  layer  on  the  screen.  Elster  also  gives  an  ac- 
count of  a  large  number  of  experiments  which  he  conducted  in  order 
to  determine  the  dependence  of  the  radioactivity  of  the  atmosphere 
on  the  meteorological  conditions.  He  found  a  decided  dependence 
of  the  radioactivity  of  the  air  on  the  barometric  pressure.  He  calls 
attention  to  the  necessity  of  using  exactly  the  same  charging  poten- 
tial of  the  apparatus  from  day  to  day,  and  also  to  working  with 
quite  constant  potential  during  the  time  of  activation. — Phys.  Zeit., 
July  I. 

Generation  of  Wave  Currents  by  a  Microphone  Arrangement. — 
V.  LiEBEN  and  Reisz. — The  authors  describe  an  arrangement  of  a 
microphone  and  telephone,  in  which,  by  carrying  the  resistance  of  the 
microphone  in  a  circuit  containing  self-induction,  they  were  able 
to  get  continuous  sounds  in  the  telephone.  The  number  of  vibrations 
of  the  sounds  could  be  easily  varied  between  300  and  1,000  per  second. 
The  experimental  arrangements  as  shown  in  the  accompanying  figure, 
were  chosen  in  such  a  way  that  a  series  of  variable  self-induction 
coils,  /j,  /^,  could  be  inserted  into  the  microphone  circuit  by  means 
of  the  keys  t.^,  t„,  etc.  M  is  the  microphone,  Es  the  electromagnet 
with  secondary  coil,  T  the  telephone  and  A  a  storage  battery.     The 


UO.u. 


generation  of  w.we  currents. 

authors  think  that  the  easy  variability  of  the  vibrations,  as  well  as 
the  sine  character  of  the  current  waves,  present  considerable  ad- 
vantages over  the  tuning  fork  and  string  interrupters.  This  arrange- 
ment might,  therefore,  find  a  successful  employment  in  the  replace- 
ment of  the  above  interrupters  in  Mercadier's  multiplex  telegraphy. 
The  principle  in  a  somewhat  changed  form  might  also  find  use  for 
measuring  purposes,  as  in  the  comparison  and  measurement  of  self- 
induction  coefficients. — Elek.  Zeit.,  June  25. 

Electro-Chemistry  and  Batteries. 

Electrochemistry  in  the  United  States. — Haber,  T.  W.  Richards, 
J.  VV.  Richards,  Smith,  Bradley,  Browne,  Johnson. — The  conclu- 
sion of  the  translation  in  abstract  of  Prof.  Haber's  report,  the  first 
part  of  which  was  recently  noticed  in  the  Digest.  He  discusses  the 
use  of  diaphragm  processes  for  electrolyzing  brine;  the  simplicity  of 
the  operation  is  pointed  out ;  the  ampere-hour  efficiency  of  the  pro- 
duction of  chlorine  varies  between  70  and  90  per  cent.,  and  is  greater 
the  higher  the  percentage  of  sodium  chloride  and  the  less  the  per- 
centage of  hydroxide   in   the  cathode  department.     For   paper  and 
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pulp  mills  (he  dinphrnKin  process  is  prcfrriiblc  to  liir  hypuchlurilc 
appiirattis,  ofli-n  used  aliro.-id ;  the  latter  uiay  have,  iiDWcvcr,  n  future 
in  textile  mills  in  this  country.  DarliiiK's  sudium  process  is  snid 
to  have  heen  highly  interestiuK  ns  an  e.xperimcnt,  but  while  the 
process  was  in  operation,  it  was  not  proven  that  it  was  of  com- 
mercial value.  As  sodium  is  of  importance  ns  starling  point  for 
the  production  of  various  valuable  chemicals,  it  is  probable  that 
UarliiiK's  experiment  may  be  revived  or  that  new  suggcstinns  may 
be  made.  Concerning  the  process  of  the  Atmospheric  Products  Com- 
pany, he  says  that  it  is  still  in  an  cxpcrimcnlal  stage,  and  that  it  is 
not  yet  possible  to  judge  with  safety  what  the  coiimiercial  result  will 
be.  He  gives  a  comparison  of  the  relative  advantages  ami  disad- 
vantages of  the  series  and  multiple  system  of  cells  for  copper  refining 
and  points  out  the  very  creditable  development  of  mechanical  labor 
saving  appar;ilus  in  modern  AmiTican  refineries.  Some  remarks 
are  made  on  the  Hells  process  of  lead  refining.  The  electrochemical 
treatment  of  copper-nickel  matte  is  discussed  at  great  length;  after 
an  outline  of  the  conuuercial  conditions  before  and  after  the  forma- 
tion of  the  Nickel  Trust,  a  detaiifd  illustrated  description  of  the 
Hrowne  process  is  given.  In  the  first  step  the  electrolyte  is  a 
mixture  of  nickel  chloride,  cuprous  chloride,  sodium  chloride  and 
ferrous  chloride  and  is  clectrolyzed  between  nickel-copper  anodes 
and  copper  cathodes :  nearly  all  the  copper  is  deposited  and  the  rest 
is  separated  by  treating  the  electrolyte 'with  sodium  sulphide  and  fil- 
tering the  cuprous  sulphide  oflf.  The  solution  is  then  treated  with 
chlorine  gas  to  oxidize  the  iron  from  the  ferrous  to  the  ferric  state 
and  by  means  of  sodium  hydro.xide  the  iron  is  removed  from  the 
solution,  which  is  then  a  mixture  of  nickel  chloride  and  sodium 
chloride.  It  is  brought  into  an  evaporator  and  the  sodium  chloride 
is  separated  out.  The  solution  now  contains  only  nickel  chloride 
and  while  still  hot.  it  is  passed  to  the  nickel  depositing  cells ;  nickel 
is  deposited  on  the  cathodes  and  chlorine  is  developed  at  the  graphite 
anodes.  This  chloride  is  used  partly  for  oxidizing  the  ferrous 
chloride,  as  mentioned  above,  but  to  the  greatest  part  it  is  supplied 
to  the  shot  tower  in  which  the  electrolyte  for  the  start  of  the  process 
is  made  by  reaction  with  fresh  nickel-copper  shot  and  the  sodium 
chloride  from  the  evaporator.  The  process  is  nearly  perfectly  cyclic 
with  regard  to  the  chlorine.  Haber  then  makes  the  following  gen- 
eral remark  on  electrometallurgical  processes.  The  reason  why 
electrochemical  processes  which  were  successful  in  the  laboratory 
often  prove  a  failure  in  practice,  is  that  in  practice  it  is  often  difficult 
to  maintain  the  purity  of  the  solutions.  The  success  of  industrial 
electrolysis  of  aqueous  solutions  is  mainly  a  question  of  maintaining 
the  solutions  pure  during  electrolysis.  While  the  chemical  industries 
in  general  have  grown  up  in  the  United  States  in  connection  with 
the  older  development  in  Europe,  this  is  not  the  case  with  various 
electrochemical  industries  which  were  built  up  independently  of 
European  practice.  Haber  refers  to  the  pioneer  work  of  Hall,  Brad- 
ley, Castner,  the  Cowles  brothers,  Acheson,  Acker  and  Willson.  He 
thinks  that  ozone  apparatus  for  sterilizing  water  and  various  other 
electrochemical  processes  which  are  used  commercially  in  Europe, 
should  also  have  a  future  in  the  United  States.  The  same  issue 
contains  a  series  of  critical  notes  on  Haber's  report  by  American 
electrochemists.  T|  W.  Richards  speaks  on  chemical  education  in 
the  United  States  and  Germany;  he  emphatically  endorses  Haber's 
remarks  on  the  practical  importance  of  physical  chemistry;  whether 
the  present  theories  advanced  by  this  branch  of  science  are  transitory 
or  permanent,  knowledge  both  of  its  subject  matter  and  of  its  method 
is  essential  as  well  to  the  manufacturer  as  to  the  investigator  in  any 
branch  of  chemistry.  J.  W.  Richards  criticizes  some  remarks  of 
Haber's  on  American  universities ;  the  golden  well-balanced  mean 
between  academic  pedantry  on  the  one  hand  and  narrow  commer- 
cialism on  the  other,  is  the  goal  toward  which  our  best  institutions 
are  tending  and  toward  which  they  are  advancing  more  rapidly 
and  more  hopefully  than  European  universities.  A.  Smith  empha- 
sizes the  importance  of  teaching  physical  chemistry,  which  enlarges 
our  knowledge  of  the  conditions  under  which  chemical  changes 
occur,  and  consequently  the  results  of  physical  chemistry  cannot  be 
excluded  from  any  instruction  in  chemistry,  from  the  most  elementary 
to  the  most  advanced.  Bradley  replies  to  Haber's  criticisms  of  the 
process  of  the  Atmospheric  Products  Company.  That  company  is 
trying  to  avoid  making  mistakes  on  a  large  scale  and  operate  single 
units  until  they  shall  be  absolutely  certain  that  no  changes  are  neces- 
sary. The  collection  and  conversion  of  the  fumes  into  the  various 
merchantable  products  are  all  provided  for  at  a  very  low  cost  and  the 
power  is  the  principal  item  of  expense   in   the  operation.     Browne 


einpliatically  aurees  with  liabcr  that  it  is  a  funclnmental  principlr 
in  cIcrtrdmrtallinKy  that  rvcrylhing  can  be  accnmplished  with  pure 
solutions,  niithing  with  f<iul  solutions.  It  is  the  neglect  to  keep 
i  iiti.'dly  good  conditions  permanently  good  which  consigns  so  many 
priiinising  processes  to  Ihc  scrap  pile.  Johnson  discusses  the  relative 
advantages  of  the  series  and  the  multiple  systems  of  cells  in  electro- 
refining.  He  thinks  there  is  very  little  to  choose  between  these  two 
systems,  for  nickel  refining.  To  meet  the  general  conditions  of 
copper  refining,  he  believes  the  multiple  system  to  be  the  simpler 
and  better.  There  are  also  some  shorter  notes  by  others. — Electro- 
cltem.  /»!(/..  July. 

Units,  Measurements  and  Instruments. 

Hot-litre  H'allmelcrs. — Bauch. — A  h^ng  theoretical  article  in- 
tended to  prove  the  correctness  of  the  measuring  principle  embodied 
in  the  construction  of  the  author's  instruments.  The  instrument  is 
based  upon  the  use  of  two  hot  wires,  one  of  which  is  traversed  by 
Ihc  sum  of  the  acting  current  and  a  current  proportional  to  the  line 
potential,  and  the  other  one  by  the  difference  between  these  two 
currents.  The  author  deduces  mathematically  that  the  indications 
of  the  instnunent  arc  quite  correct  even  when  a  phase  diflference 
exists.  When  the  phases  are  equal,  the  indications  are  quite  correct 
for  a  triangular  curve  and  a  sine  curve.  The  author  also  discusses 
the  influence  of  what  he  calls  the  "imparity"  factor  (or  also  called 
"form  factor")  relating  to  a  peculiarity  of  alternating  currents,  which 
he  states  has  not  been  treated  in  electrotechnical  as  well  as  in  electro- 
physical  science,  namely  that  with  equal  phase,  but  different  form  of 
a  current  and  a  potential  wave,  the  watts  are  not  equal  to  the  product 
of  their  effective  mean  values.  This  imparity  factor,  he  states,  is  not 
to  be  neglected,  if  one  works  with  unusual  curve  forms.  From  a  cal- 
culation he  comes  to  the  conclusion  that  the  imparity  factor  calcu- 
lated from  the  indications  of  the  instrument,  is  exactly  equal  to 
the  true  value  and  that  therefore  the  instrument  also  takes  account 
of  this  magnitude  without  error.  In  regard  to  the  criticism  made, 
that  the  scale  of  the  hot-wire  instruments  is  not  proportional  to  the 
watts,  as  the  elongation  of  the  hot  wire  is  not  proportional  to  the 
square  of  the  current  traversing  it,  the  author  finds  that  this  error 
amounts  to  only  0.09  per  cent.,  if  the  instrument  is  used  up  to  the 
maximum  current  strength,  for  which  it  was  built,  even  with 
inductive  load.  In  the^  practical  form  of  the  apparatus,  platinum- 
silver  wires  of  0.15  to  0.25  mm  thickness  are  used.  To  reduce  the 
consumption  of  current  in  the  instrument,  both  hot  wires  are  con- 
nected with  a  measuring  transformer,  which  steps  down  the  poten- 
tials. All  paths  of  the  main  current  in  the  instrument  are  perfectly 
free  from  self-induction;  therefore,  shunts  can  be  arranged  parallel 
to  the  instrument  to  increase  the  range  of  measurements. — Elek. 
Zcit..  July  9. 

Miscellaneous. 

Carborundum  as  Furnace  Lining.^GRZMPE. — The  author  discusses 
the  advantages  of  lining  fire  boxes  with  carborundum.  The  mixture 
is  composed  of  75  parts  by  weight  of  carborundum  and  25  per  cent, 
water  glass,  or,  in  cases  where  it  can  come  into  contact  with  basic 
slags  and  like  materials,  of  85  parts  of  carborundum  and  15  parts 
clay.  The  author  states  that  a  layer  of  this  material  of  one-half 
mm  thickness  suffices  for  the  highest  degree  of  heat  met  with  in 
practice. — Zcitsch.  f.  Beleucht.,  June  30. 

IVinding  Machine  for  Coils  of  Flat  Copper  Ribbon. — A  well-illus- 
trated article  describing  a  machine  at  the  Schenectady  works  of  the 
General  Electric  Company,  which  winds  automatically  and  edgewise, 
coils  of  flat  copper  ribbon  upon  forms  which  may  be  circular,  oblong 
with  semi-circular  ends,  square  or  rectangular  with  quadrant  corners. 
The  coils  are  for  the  revolving  fields  of  alternators  and  the  strips 
from  which  they  are  wound  vary  between  .012  in.  and  .07  in.  in 
thickness,  and  between  y%  and  2  in.  in  width.  The  interesting  me- 
chanical devices  by  which  the  winding  is  accomplished,  are  described 
and  illustrated  in  detail. — Am.  Mach.,  July  9. 

Utilization  of  Steam  in  Mine-Hoisting  Engines. — An  illustrated 
article  describing  installation  by  which  the  steam  of  a  large  mine- 
hoisting  engine,  which  works  intermittently,  is  caught  in  a  specially- 
constructed  apparatus.  .At  the  other  end  of  this  apparatus  the  steam 
is  conducted  with  a  considerably  smaller  pressure  into  a  300-hp  steam 
turbine,  which  works  with  condensation  and  continuously  and  drives 
two  dynamos  of  together  over  300  hp.  A  detailed  calculation  of 
the  saving  of  power  effected  by  this  arrangement  is  given,  which  in 
this  particular  case  may  reach  400  hp. — Glueckauf,  June  13. 
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New  Books. 


Photographic  Lenses.  A  Simple  Treatise.  By  Conrad  Beck  and 
Herbert  Andrew  s.  London  :  R.  &  J.  Beck.  320  pages,  31  illus- 
trations. Price,  75  cents. 
Within  the  past  two  decades  photography  lias  expanded  from  the 
narrow  circle  of  the  carte-de-visite  gallery  and  has  become  an  art 
of  precision  in  the  hands  of  the  engineer  and  a  pastime  for  the 
an-atcur.  The  foundation  of  photography  is  tlie  lens  and  the  art 
owes  its  present  remarkable  development  as  much  to  the  improve- 
ment in  lenses  as  to  the  improvement  in  plates.  In  the  present 
volume  the  authors  have  given  a  very  complete  account  of  the  prin- 
ciples which  underlie  the  construction  of  various  forms  of  photo- 
graphic lenses,  accompanied  with  photographs  both  from  test  charts 
and  from  natural  objects  by  which  the  performance  of  the  various 
kinds  of  lenses  may  be  adjudged.  The  book  is  written  very  largely 
from  the  standpoint  of  the  manufacturer  in  his  endeavor  to  meet 
the  wants  of  the  customer,  and  is  decidedly  more  scientific  than  will 
appeal  to  those  who  follow  photography  for  aesthetics  or  pleasure. 
Nevertheless,  the  scientific  photographer  will  find  therein  much  that 
is  interesting  and  instructive  and  its  perusal  will  particularly  repay 
those  who  use  photography  with  precision.  The  book  is  divided 
into  seven  sections,  the  first  three  of  which  are  chiefly  valuable  ^o 
the  manufacturer.  Section  4  upon  the  properties  of  lenses  is  of 
greater  interest  to  the  amateur,  as  enabling  him  to  select  the  kind  of 
lens  best  suited  for  his  purposes.  Section  S  describes  very  fully 
the  types  of  lenses  now  to  be  obtained,  and  in  section  6  the  practical 
application  of  lenses,  accompanied  with  numerous  illustrations,  is 
shown.  Chapter  VII  takes  up  special  lenses  and  devotes  much  space 
to  the  very  interesting  question  of  the  telephoto  lens.  The  typog- 
raphy and  the  illustrations  of  the  volume  are  excellent,  but  unfor- 
tunately so  constant  an  efifort  is  made  to  exhibit  the  Beck-Steinheil 
lenses  in  a  favorable  light,  as  compared  with  those  of  other  makers 
that  the  volume  leaves  upon  the  reader's  mind  the  uncomfortable 
flavor  of  a  merely  trade  publication. 


L'Annee  Electrique,  Electrotherapique  et  Radiographique:  An 
Annual  Review  of  Electrical  Progress  in  1902.  Third  year.  By 
Foveau  de  Courmelles.  Paris:  Librairie  Polytechnique.  320 
pp.     Price,  3  francs  50  centimes. 

Although  mainly  devoted  to  electrotherapy,  this  volume  contains 
much  valuable  information  concerning  electrical  progress  in  1902 
that  has  been  carefully  accumulated  and  excerpted  from  the  general 
literature  of  the  period.  The  first  half  of  the  book  is  devoted  to  a 
general  review  of  new  facts  and  theories  in  conjunction  with  electric 
lighting,  heating,  traction,  chemistry,  wireless  telegraphy,  etc. 

The  treatment  of  the  various  topics  is  simple,  clear  and  precise. 
It  is  not,  of  course,  to  be  expected  that  over  so  wide  a  range  of 
subjects,  great  detail  could  be  entered  into,  but  for  most  readers  the 
description  will  be  found  sufficient. 

The  book  is  specially  adapted  for  the  use  of  physicians  and  electro- 
therapeutists  who  are  desirous  of  becoming  acquainted  with  the  most 
recent  electrical  developments. 


British  Standard  Sections.  Issued  by  the  Engineering  Standards 
Committee.  New  York:  D.  Van  Nostrand  Company.  Price,  $1. 
An  example  of  what  useful  work  may  be  accomplished  by  co-oper- 
ation among  professional  engineering  bodies  is  furnished  by  the 
recent  standardization  in  Great  Britain  of  structural  iron  sections. 
The  task  of  arriving  at  an  agreement  on  standard  sections  was  en- 
trusted to  a  connnittee — the  Engineering  Standards  Committee — and 
the  adoption  of  their  recommendations  by  the  Institutions  of  Civil, 
Mechanical  and  Electrical  Engineers  and  Naval  Architects,  and  the 
Iron  and  Steel  Institute,  settles  beyond  peradventurc  that  the  stand- 
ards fixed  upon  will  prevail  in  Great  Britain.  The  recommendations 
cover  equal,  unequal  and  bulb  angles,  bulb  ties  and  plates,  Z-bars, 
channels  and  beams.  A  lettered  drawing  of  each  section  is  accom- 
panied by  a  table  of  dimensions  for  all  commercial  sizes,  with  re- 
marks as  to  special  points  to  be  observed. 


Experiments  on  the  Flexure  of  Beams.  By  .'\lbcrt  E.  Guy.  New 
York:  D.  Van  Nostrand  Company.  122  pages.  Price,  $1.25. 
A  book  upon  the  flexure  of  beams  strikes  the  engineering  reader 
as  being  excessively  trite,  for  one  is  accustomed  to  think  of  tlii.> 
subject  as  having  been  mulled  over  until  the  last  possible  word  has 
long  since  been  said,  but  Mr.  Guy  has  presented  the  matter  in  a  de- 
cidedly new  light,  for  he  deals  with  the  question  of  the  failure  not  by 


crushing  or  bending,  but  by  the  buckling  of  the  compression  flange 
and  on  this  aspect  there  is  little  engineering  literature.  Throughout 
the  volume  Mr.  Guy  makes  constant  and  copious  citations  from  the 
formula;  developed  by  the  best  writers  upon  strength  of  materials 
and  then  proceeds  to  detail  a  large  number  of  experiments,  which 
he  has  conducted  upon  test  beams  of  various  proportions  in  the 
endeavor  to  formulate  the  laws  which  govern  the  failure  of  beams 
through  buckling.  These  investigations  embrace  beams  supported 
at  one  end  and  cantilever  beams,  and  for  each  class  experiments  are 
made  with  distributed  and  concentrated  loads.  From  his  experiment.s 
Mr.  Guy  deduces  a  new  law  which  he  states  as  follows: 

"The  maximum  transverse  section  of  a  beam  of  length  L  being 
divided  (rightly  conceived  as  such  for  the  purpose  of  delineating 
only,  the  adherence  of  the  parts  being  unaffected)  into  any  number 
of  parts — equal,  similar,  or  otherwise : 

"i.  Any  onp  part  may  be  treated  independently  of  the  others,  pro- 
vided that  the  same  form  of  treatment  is  applied  to  the  others  one 
by  one  or  altogether; 

"2.  Each  part  may  be  considered  as  the  transverse  section  of  a 
beam  or  elementary  prism  of  length  L; 

"3.  The  sizp  of  the  transverse  section  of  such  a  prism  at  any  point 
along  L  depends  only  on  the  value  of  the  bending  moment,  P  x,  at 
that  point ; 

"4.  Consequently  each  prism  will  be  of  uniform  strength,  and  the 
combination  of  all  the  prisms  or  the  solid  beam  will  also  be  of  uni- 
form strength." 

The  work  is  distinctly  mathematical  in  character  and  by  no  means 
easy  reading,  although  it  is  written  in  a  clear  and  lucid  style  and  may 
be  regarded  as  a  distinct  contribution  to  the  literature  on  the  strength 
of  materials. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society.  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa. 

American  Order  of  Steam  Engineers.  Secretary,  Frank  C.  Rose, 
10  Federal  Street,  Pittsburg,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York. 

American  Street  Railway  Association.  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa.  Next  meeting.  Thousand  Islands, 
N.  Y.,  September  8,  9  and  10,  1903. 

Association  of  Railway  Telegraph  Superintendents.  Secre- 
tary, P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis. 
Next  meeting,  Indianapolis,  Ind.,  third  Wednesday  in  June,  1904. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Next  meeting,  Hamilton,  Ont.,  1904. 

Engine  Builders'  Association.  Secretary,  F.  P.  Ide,  Springfield, 
111. 

Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

International  Association  of  Municipal  Electricians.  Sec- 
retary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic 
City,  N.  J.,  September  2,  3  and  4,  1903. 

Interstate  Independent  Telephone  Association.  Secretary,  E. 
M.  Coleman,  Louisville,  Ky. 

Iowa  Telephone  Association.  Secretary,  C.  C  Deering,  Des 
Moines,  Iowa. 

National  Electric  Light  Association.  Secretary,  Ernest  H. 
Davis,  Williamsport,  Pa. 

National  Electrical  Contractors'  Association  of  the  United 
States.    Secretary,  W.  H.  Morton,  Utica,  N.  Y. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association.  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association.  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street, 
New  York.    Board  of  Directors  meets  second  Friday  of  each  month. 
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"  Meridian  "    Lamp. 


the  lamp  above  it,  ai  sliuwn  liy  curves  in  the  accompanyinK  diaKram. 
Thus   a    l.uiip   siispeiulfd    ni   ft.    (idiii    ihc   lliinr    will   n'wc  a   tiiii(i)riii 


A  new  type  of  incaiiilcscciit  lamp  ir*  bciiiK  intiinliu-cil  liy  I  he  Cicii 
cral  Klcctric  Company  to  cover  the  licld  i>(  h({htinK  for  which  ihr 
arc  liKlit  is  too  larne  ami  Ihc  incaiulcscciit  light  is  too  small,  l-'mm 
the  accompanying  tlhislialiuns  it  will  he  seen  that  the  Meridian 
lamp  is  a  neat  combination  of  a  properly  designed  incandescent 
Ir.mp  with  a  suitable  relleclor  and  ornamental  collar  detachable  fnuii 
the  lamp.  The  lamp  tilamcnt  is  of  special  shape  and  accnralciy 
located  in  tlie  bulb  with  reference  to  the  rellcctor.  The  combina- 
tions of  these  features  with  sand-blasted  globe  produces  a  .soft, 
brilliant  white  lisht  uniformly  distributed.  The  lamp  is  very  attrac- 
tive in  appearance  and  effective  in  results. 

The  Meridian  lamp  is  as  free  from  all  complexity  as  the  urdmary 
incandescent  lamp,  and  it  is  claimed  that  its  efficiency  equals  that  of 
any  other  electric  illuminant  except  the  arc  light.  It  is  inexpensive 
ill  first  cost  and  in  maintenance,  and  its  renewal  cost  is  the  same  as 
ordinary  incandescent  lamps.  It  may  be  operated  on  cither  alter- 
nating or  direct-current  circuits,  on  all  commercial  freciucncics  and 
on  any  of  the  usual  standard  voltages  and  fits  in  standard  sockets, 
rciiuiring  no  special  connections. 

The  lamp  is  designed  for  interior  lighting,  not  only  where  artistic 
effects  are  essential,  as  in  residences,  hotels  and  theatres,  but  also 
where  the  chief  reqniroiiioiit  is  the  greatest  amount  of  evenly-difTnsed 


light  for  the  least  consuinpiion 
of  energy,  as  in  ofHce  buildings, 
libraries,  studios,  drafting 
rooms,  factories  and  retail 
stores.  It  is  especially  suitable 
for  low  ceilings  and  window 
lighting,  and  as  it  is  not  af- 
fected by  vibration  or  acid 
fumes,  can  be  installed  at  any 
angle  and  in  confined  and  inac- 
cessible places. 


FIG.    I. —   MERIDI.\N      L.\MPS. 


I'IG.    3. —    MEKIUIAN      LAMPS. 

candle-power  at  all  points  of  a 
circular  area  of  the  floor  10  ft. 
in  diameter. 

The  lamp  is  made  in  two 
sizes,  one  giving  25  cp  and  con- 
suming 60  watts,  and  the  other 
giving  50  cp  and  consuming  120 
watts.  The  first-mentioned  is 
especially  suited  for  residence 
lighting,  for  deck  and  table 
illumination,  while  the  second 
is  best  suited  for  general  illu- 
mination of  interiors  of  stores, 
offices,  etc.  Both  lamps  are 
supplied  with  simple  collar  and 
reflector  or  extension  tube  fit- 
ting, as  in  various  designs,  as 
s  h  o  w  n  in  the  accompanying 
illustrations.  The  extension 
tube  fitting  is  the  more  desirable 
type,  as  with  the  usual  height 
of  ceiling  it  suspends  the  lamp 
about  eight  or  ten  feet  from 
the  floor — a  suitable  height  for  good  uniform  illumination.  For 
very  low-  ceilings  the  lamp  may  be  used  with  single  collar  and  re- 
flector, fitting  the  lamp  directly  on  the  ceiling  in  suitable  wall  recep- 
tacles. For  very  high  ceilings  the  extension  tube  fitting  with  the 
e.xtra  length  of  tubing  should  be  ordered. 


I 


Combined  Ammeter  and  Voltmeter. 


0°        10°        Z0°  30° 

FIG.    2. — ILLUMINATION    CURVE. 

Each  lamp  when  properly  installed  distributes  a  uniform  candle- 
power  over  a  circular  area  having  a  diameter  equal  to  the  height  of 


An  exceedingly  useful  instrument  for  general  testing  work  has 
lately  been  placed  on  the  market  by  Messrs.  Kelvin  &  James  White, 
Limited,  of  Glasgow,  Scotland.  It  consists  of  one  of  Lord  Kelvin's 
patent  S.  R.  or  moving  coil  instruments,  which  can  be  used  either  as 
a  voltmeter  or  an  ammeter,  terminals  and  plugs  and  also  a  D.  P. 
throw-over  switch  provided  to  simplify  the  alteration  in  the  range 
of  the  instrument.  Used  as  a  voltmeter  the  coil  has  a  large  re- 
sistance fitted  in  series  with  it,  this  resistance  being  subdivided  and 
connected  10  sockets  arranged  around  the  left  side  of  the  instru- 
ment so  as  to  enable  six  different  volt-ranges  to  be  obtained  as  fol- 
lows:  o  to  0.12.  o  to  1.2,  o  to  12.  o  to  120,  o  to  240,  o  to  600  volts. 
The  instrument  has  a  scale  of  120  divisions,  and  it  \\\\\  be  seen  that 
at  its  low-est  range  the  sensibility  is  o.ooi  volt  per  division,  thus 
enabling  it  to  be  used  for  low-resistance  tests.  By  throwing  the 
D.  P.  switch  to  the  right-hand  side  and  connecting  the  instrument 
to  the  various  shunts  supplied,  the  instrument  can  be  used  for 
ampere  measurement.  Four  shunts  are  usually  supplied  so  as  to 
give  the  following  ranges  :  o  to  i  .2,  o  to  12,  o  to  120,  o  to  600  amperes, 
but  larger  ranges  can  be  given,  depending  on  the  shunts  supplied. 
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The  instrument  is  fitted  in  a  neat  teakwood  box,  which  contains  all 
the  necessary  plugs,  switches,  etc..   the  slumts   being  supplied   in   a 


belt  on  the  cone  pulleys,  and  the  intermediate  speeds  are  obtained 
by  the  controller.  The  latter  is  reversible,  and  is  suspended  from 
the  ceiling.  It  is  operated  by  a  rod  that  is  connected  with  a  spliced 
shaft  on  the  lathe,  whicli  in  turn  is  operated  by  a  handle  whicli  moves 
with  the  carriage  of  the  latter. 


COMBINED    AM.METliR    .\ND   VOLTMETER. 

separate  wooden  box.  This  set  can  be  used  for  making  conductivity 
tests,  either  by  comparing  the  deflections  obtained  from  the  standard 
shunt  and  the  unknown  resistance  with  the  same  current  passing 
through  both.  By  this  method  resistances  as  low  as  0.0000008  ohm 
can  be  measured.  Low  resistances  can  also  be  measured  by  taking 
ampere  and  volt  readings  when  resistances  as  low  as  0.0000016  ohm 
can  be  measured.  When  used  for  measuring  insulation  resistances, 
a  sensibility  of  4  megohms  per  division  can  be  obtained.  From  the 
information  given  it  will  be  seen  that  the  instrument  has  a  very 
wide  range,  and  will  be  of  great  service  in  the  testing  of  meters, 
dynamos,  of  cables  and  for  other  general  testing  work. 


VIEW   OF   I'.\KT   Ut    MACHINE  SHOP. 


Electric  Motors  on  the  Canals. 


According  to  a  dispatch  from  Schenectady,  the  State  Department 
of  Public  Works  at  Albany  has  granted  permission  to  the  General 
Electric  Company  to  conduct  experiments  in  canal  boat  electric  pro- 
pulsion along  a  stretch  of  the  canal  in  the  vicinity  of  Schenectady. 
The  experiments  are  to  be  conducted  under  the  supervision  of  the 
department.     The  plans  contemplate  the  use  of  a  double  track. 


Dynamo  and  Motor  Production  in  Chicago. 


Roth  Brothers  &  Co.  have  recently  moved  into  new  quarters  at 
27-29  South  Clinton  Street,  Chicago,  which  they  have  completely 
fitted  out  with  the  most  modern  machinery  for  the  manufacture  of 
their  well-known  type  of  motors  iind  dynamos.  Their  facilities  in 
their  new  factory  are  very  much,  increased  with  a  corresponding 
ability  to  turn  out  work  very  much  quicker.  This  further  has  enabled 
them  to  increase  their  promptness  in  filling  orders  for  their  standard 
and  also  special  product.  The  power  apparatus  trade  has  increased 
to  such  an  extent  that  it  was  necessary  for  them  to  increase  their 
facilities.  They  state  that  their  new  location  in  the  heart  of  the  ma- 
chinery district,  has  proven  very  satisfactory,  and  from  appearances 
prospects  of  very  good  trade  in  the  near  future  are  assured. 

The  accompanying  photograph  shows  part  of  one  floor  of  their 
machine  shop,  which,  as  can  be  seen,  receives  excellent  light  from 
three  sides,  and  also  from  skylights.  Every  machine  tool  in  their 
shops  is  fitted  out  with  its  own  electric  motor,  many  of  the  motors 
being  direct-connected  to  their  respective  machines.  For  driving 
their  lathes  they  make  use  of  their  well-known  electric  countershaft, 
which  is  an  electric  motor  suspended  from  the  ceiling,  having  a 
back-geared  shaft  upon  which  is  mounted  the  cone  pulley  of  the  lathe. 
The  coarse  changes  of  speed  on  the  line  are  obtained  by  shifting  the 


Aside  from  their  regular  product,  they  have  done  considerable  work 
of  late  in  the  fitting  up  of  machine  toots, with  motors. 


Clark  Wireless  Telegraphy. 


At  the  recent  Detroit  meeting  of  the  National  Electrical  Con- 
tractors' Association,  the  Thomas  E.  Clark  Wireless  Telegraph-Tele- 
phone Company,  of  Detroit,  had  an  exhibit  which  was  a  feature  of 
the  conventibn  aside  from  the  sessions,  being  constantly  surrounded 
by  a  crowd.  As  will  be  seen  from  the  accompanying  illustration, 
the  booth  was  tastefully  decorated  and  was  surmounted  by  a  wire- 
less mast  such  as  is  used  for  short-distance  work.  The  exterior  was 
elaborately  decorated  with  Elblight  lights  and  an  arrangement  en- 


WIRELESS  TELEGRAI'H    EXHIHIT. 

abled  the  oscillations  passing  between  two  stations  to  be  observed. 
'J"he  Clark  system  of  automatic  signaling  or  telegraphing  from 
engine  to  caboose,  from  one  train  to  another  and  from  a  station  to 
trains,  was  kept  constantly  in  operation  and  messages  were  sent  back 
and  forth.  While  the  operators  of  the  instruments  were  professionals, 
the  spectators  were  invited  to  manipulate  the  transmitter,  and  a 
line  was  always  waiting  to  take  advantage  of  the  opportunity.  All 
of  the  large  line  of  Clark  wireless  apparatus  was  represented  by  the 
exhibits.  This  exhibit  and  a  similar  one  in  Chicago  some  weeks  ago 
offered  the  first  opportunities  that  the  pnlilic  has  had  to  view  all  of 


isA 


KLECTKICAI.    WORLD    and    KNCINKFR. 


Vol..  XLII,  No.  5. 


llic  iiuiiiy  part-.  i>f  ;i  wirclcsM  trlrKr:t|ili  systoiu,  one  or  more  <>i  tlicso 
usiinlly  lifiiiK  K>>i>r(U'>l  from  cluto  piililic  view  l)y  wireless  lrlcKr;ipli 
opcratiinj  coinp:inu-s. 


A    LarKe   Commutator. 


The  :K'i'oii)p;iiiyinK  cut  illustrates  the  asseinlily  of  a  coninuilator, 
wimli  is  lo  form  pari  of  an  i,K«o-kw,  direct-current  Reneralor  field 
under  conslruclion  in  the  shops  of  the  Hritish  Westinnhouse  Com- 
pany, Manchester.  The  Renerator  is  being  supplied  to  the  order  of 
the  City  of  London  I'-lectric  Lighting  Company,  and  will  be  run  in 
conjunction  with  units  of  similar  size  already  supi)lied  by  the  ^om 
pany,  and  working  at  the  Hankside  Station.  The  external  diameter 
of  the  comnuilator  is  10  ft,,  and  there  are  <KJO  segments,  each  of 
hard-drawn  copper,  around  the  circumference.  The  generator  is 
designed  for  a  normal  output  of  i.Stx)  kw.  at  450-500  volts,  and  will 


LARGE  comm;:tator  in  process  of  assembling. 

be  capable  of  supporting  a  continuous  overload  of  20  per  cent,  of  its 
total  output. 

The  comnuitaior  serves  to  illustrate  the  class  and  size  of  work 
being  turned  out  from  the  Westinghouse  works,  now  tiiat  the  organ- 
ization has  become  settled  into  definite  operation.  The  development 
of  this  large  undertaking  will  be  watched  with  considerable  interest 
during  the  next  few  years,  especially  as  some  of  the  largest  schemes 
for  power  distribution  and  railway  operation  are  passing  through 
the  company's  hands. 


Spectacular  Effects  at  the  Contractors'  Convention. 


Note  was  made  in  these  pages  last  week  of  the  fine  lighting  dis- 
plays at  the  Detroit  meeting  of  the  electrical  contractors.  We  now 
are  able  to  illustrate  another  exhibit,  that  of  the  Elblight  Company 
of  America.  The  entire  Light  Guard  Armory,  in  which  the  exhi- 
bition was  held,  was  decorated  with  5,000  Elblight  lamps  strung  on 
curves  of  Elblight  cable  which  formed  a  trellis  over  all  the  main 
and  side  aisles  between  the  exhibits  and  which  were  profusely  dec- 
orated with  greens.  The  lamps  used  were  American  Beauty  pink 
and  apple  green  in  alternation.  The  outside  of  the  Armory  was 
festooned  with  white  frosted  lamps  and  across  the  street  swung  the 
Stars  and  Stripes  mounted  on  a  flexible  Elblight  curtain  into  which 
lamps  were  stuck  so  that  lamps  and  flag  followed  the  undulations 
produced  by  the  not  infrequent  breezes  which  prevail  in  the  City 
of  Straits. 


A  most  utdaelivc  and  uni(|ue  exhibition  w»h  made  by  the  l-Mblight 
Company  in  the  npacc  which  had  been  set  aside  for  that  purpose. 
The  chief  novelty  was  the  festooned  lianil  rail  made  of  silk  cable, 
into  which  varicolored  lamps  were  stuck;  the  cordon  thus  formed 
lienig  ilecoraled  with  snnlax  and  the  supporting  iron  posts  being  sur- 
rounded with  jialms.  At  the  back  of  the  space  against  the  wall  hung 
an  elaborate  iron  frame  surrounding  which  the  word  "ICIblight"  ap- 
pe.'ired.  I'ndernialh  this  a  four-by  four  brjard  was  c<jvered  with  a 
handsome   munograni    which   appeared   in   the   Automobile   Show   in 
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A    UNIQUE  LIGHTING  EXHIBIT. 

New   York,  and   which   was  outlined   by  several  hundred  miniature 
lamps  of  various  colors.     -An  IClblight  table  was  also  shown. 

The  most  interesting  technical  exhibit  from  the  contractors  and 
engineer's  point  of  view  consisted  of  three  jars  in  which  lamps  stuck 
on  Elblight  cable  were  burning  submerged.  The  center  jar  contained 
a  lamp  moinited  which  had  been  burning  continuously  under  water 
for  over  four  months.  To  the  right  a  similar  lamp  was  burning  in 
a  saturated  solution  of  sea  salt  and  to  the  left  the  third  lamp  was 
burning  in  a  fiftccn-per-cent.  solution  of  concentrated  sulphuric  acid, 
showing  the  weather  and  water-proof  qualities  of  the  system  as  well 
as  the  grade  of  insulating  material  employed. 


Stone  Pipe  for  Underground  Conduits. 


A  conduit  that  is  increasing  greatly  in  popularity  with  electrical 
and  contracting  engineers  and  electric  lighting,  power,  telephone, 
telegraph  and  street  railway  companies,  is  that  of  the  American 
Stone  Conduit  Company,  of  Chicago.  The  practical  underground 
man  will  at  once  recognize  on  a  thorough  examination  that  it  com- 
bines the  essentials  of  a  working  conduit. 

The  method  of  manufacture  is  such  as  to  give  assurances  from 
the  very  beginning  that  the  completed  structure  in  the  trench  will 
meet  all  demands  made  upon  it.  It  is  made  from  crushed  limestone 
and  the  best  quality  of  Portland  cement.  In  the  process  of  manu- 
facture, the  conduit  is  subjected  to  an  interior  pressure  of  3,500 
pounds  per  square  inch,  displacement  taking  place  from  the  interior, 
which  gives  great  strength  to  the  wall  and  a  highly  polished  and 
smooth  inner  surface  of  perfect  form.  The  product  is  uniform  in 
every  particular,  and  offers  advantages  not  possessed  by  others.  It 
is  made  in  single-duct,  6-ft.  lengths,  4J/2  in.  in  diameter,  with  a  35^- 
in.  bore. 

The  conduit  is  laid  in  the  usual  manner,  the  best  of  alignment  being 
secured  by  means  of  rubber  mandrels,  which  are  furnished  by  the 
company.  It  may  be  well  to  note  here  that  the  conduit  being  of  the 
same  nature  as  the  concrete,  which  surrounds  the  former,  a  solid 
mass  is  formed  by  the  union  of  the  concrete  and  the  conduit,  thus 
forming  a  system  of  a  single  unit  from  manhole  to  manhole.  This 
is  a  most  iinportant  feature,  when  it  is  considered  that  excavations 
are  frequently  made  alongside  of  and  under  conduit  lines,  and  unless 
this  is  able  to  bridge  such  excavations,  settlement  must  occur,  which 
not  only  destroys  the  conduit,  but  endangers  permanently  the  cables 
contained.  This,  in  the  case  of  a  short-circuit  in  any  one  duct, 
readily  perm.its  of  the  destruction  of  the  other  cables,  and  conse- 
quently removes  the  very  feature  which  makes  an  underground 
conduit  system  of  value.  This  point  will  in  particular  appeal  to 
the  high-tension  electrical  engineer. 
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Tlic  conduit  licmg  in  O-tt.  longihs  rcdutcs  the  cost  of  installation, 
and  because  of  single  dncls,  will  adapt  itself  readily  to  any  and  all 
obstructions  met  v\ith  in  the  congested  streets  of  cities.  Thus  a 
nniltiple-duct  run  can  be  readily  separated  so  as  to  allow  part  of  the 
ducts  to  be  laid  above  and  part  below  such  an  obstruction,  or  sep- 
arated in  a  vertical  plane.  In  fact,  this  conduit  can  be  readily  made 
to  overcome  difficulties  which  with  a  multiple  duct,  would  compel 
the  establishment  of  a  new  grade,  thus  entailing  additional  expense. 
Stone  conduit  will  also  appeal  to  the  underground  man  from  the  fact 
that  it  is  an  ideal  system  in  the  case  of  branch  or  lateral  lines.  Al- 
though only  a  single  duct  inay  here  be  laid,  nevertheless  this,  with 
its  enveloping  mass  of  concrete,  will  form  a  unit  mass  that  will  be 
strong  enough  to  withstand  the  rough  handling  it  will  subsequently 
receive.  .Another  feature  is  the  ease  with  which  the  conduit  can  be 
cut,  this  greatly  facilitating  rapid  and  economical  construction.  No 
wrapping  or  liquid  compound  is  required  for  making  joints,  thus 
insuring  a  further  saving.  It  is  acid,  gas  and  water-proof.  The 
character  of  the  conduit  system  further  insures  a  minimum  of  main- 
tenance cost,  which  is  no  small  item  in  an  extensive  system.  The 
conduit,  when  once  laid,  will  maintain  its  alignment. 

The  pulling-in  of  cable  into  the  finished  lines  is  of  the  greatest 
importance,  as  is  well  known.  With  the  distance  between  manholes 
sometimes  met  with,  this  becomes  almost  impossible  with  some  makes 
of  conduit,  the  latter  offering  such  resistance  that  the  lead  covering, 
if  not  actually  severed,  is  very  much  reduced,  and  prevents  the  sub- 
sequent installation  of  the  cables  at  other  points.  With  the  stone 
conduit,  however,  this  is  not  the  case,  the  interior  surface  being  ex- 
ceedingly smooth  and  the  ducts  in  perfect  alignment,  so  that  no 
impedance  is  ofifered  to  the  drawing  in  of  the  cable.  The  American 
Stone  Conduit  Company  is  prepared  to  make  immediate  shipment  on 
all  orders  and  expects  to  establish  a  i)lant  in.  the  east  to  take  care 
of  its  eastern  business. 


High  Tension  Oil  Switch. 


A  high-tension  oil  switch  embodying  several  new  features  of  con- 
struction, the  invention  of  Dr.  Gustaf  Benischke,  chief  engineer  of 
the  Allgemeine  Electricitiits  Gesellschaft,  Berlin,  is  shown  in  Figs. 
I  and  2.  Dr.  Benischke  states  that  in  the  operation  of  such  a  switch 
two  things  are  necessary :      First,   that  no   air   shall   enter   between 


FIG.    I. — HIGH-TENSION   SWITCH. 

the  contacts  when  the  switch  is  opened,  and  second,  that  a  dielectric 
such  as  oil  be  forced  between  the  contacts  under  a  given  pressure  at 
the  instant  they  are  drawn  apart.  The  type  of  switch  here  illus- 
trated fulfills  both  of  these  conditions. 

The  line  wires  brought  into  the  casing  of  the  switch  through  the 
lid  are  secured  at  /\'.  the  connection  between  these  beini;  made  b>' 
the  cross  piece,  M.     The   circuit   is  broken  simultaneously  in  two 


places  by  moving  this  piece,  M,  downward.  Beneath  this  cross  piece 
and  attached  to  it  is  a  wooden  plate,  P.  which  when  suddenly  moved 
downward,  forces  oil  beneath  the  switch  blade,  M,  and  the  fingers 
of  the  contact.  A',  thus  extinguishing  the  arc  before  it  reaches  a 
length  of  more  than  two  or  three  mm  (see  Fig.  i)  ;  in  this  way  the 
oxidizing  of  the  oil  and  of  the  contacts  is  prevented.  Switches  of 
this  construction  have  been  tested  by  short-circuiting  a  i,ooo-hp, 
6,000-voLt,  three-phase  alternator,  and  immediately  opening  the  cir- 
cuit ;  under  this  severe  test  the  break  was  made  clearly  and  without 
any  appreciable  arc. 

Fig,  2  shows  diagrannnatically  the  latest  type  of  this  switch,  from 
which  it  will  be  seen  that  tlie  wooden  plate  is  provided  with  vertical 
guide  boards  to  direct  the  oil  between  the  contacts,  and  hples  are 
also   provided   in    the   board,    P ,    immediately   beneath   the   contacts 


FIG.    2. — HIGH-TENSION    SWITCH. 

through  which  the  oil  is  directed  against  the  same.  It  will  be  noticed 
that  the  contact  pieces  on  the  bar,  .17,  are  tapered  to  secure  good  con- 
tacts, and  that  one  of  the  four  pairs  of  switch  fingers  is  longer  than 
the  others  ;  it  is  between  this  finger  and  the  contacts  on  M  that  the 
small  arc  takes  place  in  opening. 

Tests  have  also  been  made  with  this  switch  by  short-circuiting  a 
i,ioo-kw,  12,000-volt  transformer  connected  with  a  4,000-kw,  6,000- 
volt  alternator.  This  short-circuiting  was  repeated  ten  times  in  rapid 
succession,  and  each  time  the  circuit  was  cleanly  opened.  The  cur- 
rent in  this  case  was  about  300  amp.,  and,  under  the  short-circuiting, 
the  voltage  of  the  alternator  fell  from  6,000  to  5,500  volts.  Under 
such  excessive  tests  the  oil  was  considerably  darkened,  but  its  in- 
sulating qualities  were  not  impaired,  the  5  nmi  withstanding  a  pres- 
sure of  13,500  volts.  Under  ordinary  conditions  it  is  stated  that  the 
oil  will  last  several  years. 


The   Steel  Industry  at  Niagara  Falls. 


The  recent  merging  of  the  MacPherson  Switch  and  Frog  Company 
with  the  Ramapo  Iron  Company,  of  Hilburn,  at  Niagara  Falls,  affects 
the  city  materially,  giving  it  an  immense  new  factory  furnishing  em- 
ployment to  some  hundreds  of  skilled  mechanics.  The  officers  of  the 
new  company  are  as  follows :  President,  F.  W.  Snow ;  vice-president, 
W.  W.  Snow;  secretary  and  treasurer,  R.  J.  Davidson.  The  board 
of  directors  consists  of  F.  W.  Snow,  W.  W.  Snow,  W.  B.  Rankine, 
R.  J.  Davidson  and  J.  M.  Van  Winkle.  Col.  W.  W.  Snow,  the  vice- 
president,  is  a  pioneer  in  railway  supply  work,  and  is  known  all  over 
the  country,  being  connected  with  many  important  industries.  He  is 
the  father  of  F.  W.  Snow,  the  president. 

The  capitalization  of  the  Ramapo  Iron  Company  is  $1,400,000.  The 
company  will  still  maintain  its  great  plant  at  Hilburn  which  has 
been  in  successful  operation  for  the  past  22  years,  and  will  at  once 
(liiadruple  the  capacity  of  the  sw'itch  and  frog  plant,  enlarging  it  to  a 
size  equaling  that  of  the  one  in  the  east. 

Four  buildings  will  at  once  be  erected,  and  the  company  has  se- 
cured sufficient  land  from  the  Niagara  Falls  Power  Company  to 
double  the  new  plant  when  necessary.  Because  of  the  unusual  facili- 
ties for  manufacture  and  the  advantages  for  transportation  offered 
by  the  new  location,  it  is  expected  that  this  increase  will  prove  but  a 
few  years  distant.  Machinery  will  be  installed  immediately,  includ- 
ing sixteen  planers,  which  will  be  run  night  and  day.  giving  an  output 
equal  to  thirty-two  as  usually  run,  and  quadrupling  the  output  of  the 
old  MacPherson  iilant. 
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Huili  l-.lcciric   1  ramways,  liinlaiid. 


The  llllll^ll  W  (••.tiiiKliiiiiNC  I'Lloi'llic  iS;  M.uuiUirmi  iii^  C  •Miii>;iiiy, 
Liiinli-il,  IS  now  i-Xfi-iitiiiK  a  contract  for  the  Halli  I'ili-ctric  'Irani- 
ways,  Liinitril,  London,  whicli  inchuU-s  the  ImiUlinK  of  the  KencratniK 
slntion  and  car  slicds,  anil  llic  supply,  delivery  and  erection  of  the 
entire  eiiuipinint  for  the  two  buildings,  in  accordance  with  desiuns 
prepared  in  conjmiction  with  the  engineers  of  the  H.ilh  I'^lectric 
Tramways  Company.  The  generating  station  eiinipnient  is  to  con- 
sist of  three  20O-kw  Wcstinghousc  generators,  direct-connected  to 
Vates  and  Thom  ht>ri/onlal,  tandem,  compound  engines,  and  one 
75-kw'  Westinghouse  generator  direct-conneiMe<l  to  a  Wcstinghousc 
compound  steam  engine.  Two  15-kw  negative  boosters  are  to  be 
supplied,  with  a  1.2-panel  switchboard  of  the  Weslingiionse  tramway 
type,  as  well  as  such  other  au.viliary  apparatus  as  is  involved  in  .t 
tramway  generating  station.  The  boiler  house  is  \o  be  ecpiipped 
with  three  10,000-pouiul  Habcock  &  Wilcox  straight  tube,  water 
tube  boilers,  and  a  Clay  cross  economizer;  surface  condensers  are 
to  be  Jiscd,  and  also  a  complete  equipment  of  water-softening  and 
grease-separating  apparatus.  The  car  shed  is  to  have  a  capacity  of 
40  double-deck.  56-passengtr  cars.  On  the  second  floor  and  across 
the  front  of  the  car  sheds  are  to  be  located  the  offices  of  the 
company. 

The  rolling  stock  is  to  consist  of  40  cars,  tlic  bodies  ;iiul 
trucks  being  of  the  Milnes  make,  with  Wcstinghousc  e(iuip- 
nicnts.  Most  of  the  cars  will,  at  the  outset,  be  equipped  with 
the  Wcstinghousc  magnetic  brake,  which  should  be  found  par- 
ticularly useful  on  the  Bath  system,  because  of  the  large  nnin 
ber  of  severe  gradients. 


Rubber  Shipments  from   Para. 


The  shipments  of  rubber  from  the  Amazon  VaJky  during  May  last, 
according  to  a  report  from  Consul  Kenncday,  amounted  to  2,070  tons, 
as  against  2.083  tons  for  the  same  month  in  1902.  The  total  export 
of  rubber  for  this  season — July  i,  1902,  to  May  31,  1903 — is  28,110 
tons,  as  against  28,738  tons  for  the  corresponding  period  of  the 
previous  season.  It  does  not  appear  likely  that  the  business  of  this 
closing  month  of  the  season  will  materially  change  the  relative  bear- 
ing of  these  figures.  The  crop  shortage  this  year,  as  compared  with 
the  year  of  1901-2,  will,  therefore,  be  only  about  2  per  cent.,  instead 
of  5  per  cent.,  as  esliniatcd  January  i. 


New  Double  Incandescent  Sign  Lamp. 


The  use  of  electric  signs  is  becoming  more  and  more  popular 
among  merchants  and  business  houses  generally,  and  manufacturers 
vie  with  each  other  in  producing  signs  that  are  meant  to  catch 
the  eye  and  still  are  not  too  expensive.  One  of  the  latest  devices 
produced  for  electric  sign  work  is  the  double  incandescent  lamp  il- 
lustrated herewith.  This  lamp  has  double  globes  and  carbon  fila- 
ments, with  separate  connections  so  that  a  colored  lamp  may  be  fur- 
nished by  lighting  the  inner  globe,  the  outer  globe  being  in  dark- 
ness. The  inner  bidbs  may  be  made  of  blue,  green,  red  or  amber 
glass,  as  desired,  while  the  outer  bulb  is  of  clean  glass  or  etched 
white.  W^hen  a  white  light  is  wanted  the  outer  filament  is  cut  m 
and  the  colored  bulb  left  in  darkness.  Thus  with  a  flasher  attach- 
ment the  same  lamp  may  be  made  to  produce  a  white  and  colored 
light  alternately.  The  socket  is  arranged  with  three  terminals,  one 
being  common  to  both  filaments,  and  three  w-ires  are  run  to  each 
lamp. 

The  Idinps  are  made  in  2,  4,  6,  8,  10  and  16  cp.  and  usually,  the 
two  bulbs  have  carbon  filaments  of  the  same  candle-power.  How- 
ever, in  order  to  produce  a  stronger  light  in  the  colored  bulb,  that 
filament  may  be  made  to  give  2  cp  more  than  the  outer  bulb. 

The  new  lamp  is  naturally  more  expensive  than  an  ordinary  in  - 
candescent  sign  lamp  with  one  filament,  but  when  it  is  considered 
that  one  of  these  new  lamps  is  equivalent  to  a  white  and  a  red 
lamp,  and  give  the  double  service  in  the  same  space  as  one  ordi- 
nary lamp,  its  advantages  can  be  appreciated.  The  rest  of  the  new 
lamp  also  makes  more  desirable  shaped  letters,  as  every  socket  is 
always  in  use.  while  with  a  letter  with  ordinary  white  and  colored 
lamp  the  number  of  lamps  must  be  large  in  proportion  to  the  size  of 
the  latter  in  order  to  bring  out  the  outline  with  either  the  white  or 
colored  lamps.     The  new  lamps  are  said  to  have  a  life  practically 


as  long   as   the  ordinary   nicandcsccni   lamp,   while   the  eflicicncy   is 
nearly  as  good. 

The  lamps  can  be  Hashed  by  any   type  of  flasher,  but   the  manu 
facturcr  makes  an  uuloniatic  (lasher  for  use  with  the  lamps  wliicli 
IS  an  ingenious  device,  and  which  possesses  several  points  of  merit 
This  (lasher  is  illustrated  in  the  cut.     It  consists  of  two  long  sol 
rnoids,  one   connected   with   the   white  side  of  the   lamps  and   th<- 
other    with    the   ccjlored    side.      I'lungcrs    that   operate    inside    thcM- 
Mileiioids  are  suspended  by  means  of  a  (lexible  cable  or  wire,  whuli 
runs  over  the  wheel  shown  at  the  top  of  the  device.     When  one  of 
these    plungers    reaches   the   bottom   of   its   coil,    the   current   anto 
matically   operates    one    of    two    small    solenoids    in    front,   whicli 
throws  a  switch  and  connects  the  other  side  of  the  circuit  through 
the  other  long  sdenoid.     This  latter  s<jlcnoid  begins  to  exert  a  pull 
on  its  plunger,  which  is  now  at  the  top.     The  plunger  is  gradually 
pulled   down    to   ihe  bottom,   when   it  fiperates   the  other  of  the  two 
small   magnets  and  thrcjws  the  connection  over  to  the  other  circuit 
and  the  other  long  solenoid.     This  process  is  repeated  continually, 
the  intervals  of  flash  always   being  equal,  although   flashes  of  un 
equal  length  may  be  made  by  proportioning  the  windings  properly 
on  the  long  solenoids.     The  flashes  can  also  be  made  to  range  from 


DOUBLE   INCANDESCENT   LAMP. 

1  to  15  seconds,  or  any  given  time  that  may  be  thought  suitable  by 
varying  the  size  of  wire  or  length  of  the  solenoids.  By  using  this 
automatic  flasher  the  ordinary  motor  and  commutator  is  done  away 
with,  thus  saving  the  current  required  to  operate  them. 

The  new  double  lamps  and  the  automatic  flasher  used  to  operate 
them  are  being  manufactured  by  the  Electric  Flash  Light  Company, 
of  Denver,  Colo.,  which  claims  to  furnish  a  sign  of  two  colors  and 
flash  them  for  less  money  than  one  can  possibly  operate  a  sign 
made  of  plain  lamps.  The  Electric  Flash  Light  Company  was  in- 
corporated last  December,  and  purchased  the  plant  and  equipment 
of  the  Colorado  Lamp  Company,  which  had  been  manufacturing 
plain  incandescent  lamps  for  several  years.  The  company  is  capi- 
talized for  $150,000,  and  has  the  following  oflicers :  President,  J.  L. 
Beard;  vice-president,  H.  E.  Meyers;  secretary,  treasurer  and  man- 
ager, J.  C.  Ryan.  Mr.  Meyers  is  the  inventor  of  the  entire  ap- 
paratus. ;  The  company  has  recently  placed  signs  in  Denver  and  San 
Francisco,  where  they  are  said  to  be  giving  the  greatest  of  satis- 
faction. 


Mining  Locomotives  for  De  Beer's  Consolidated  Mines. 


Mule  haulage  is  to  be  replaced  by  electric  traction  on  the  De  Beer? 
Mines,  an  order  having  just  been  placed  with  the  British  Westing- 
house  Electric  &  Manufacturing  Company.  Limited,  for  the  supply 
of  twelve  mining  locomotives  with  the  requisite  spare  parts,  etc. 
The  locomotives  have  four  wheels,  each  pair  driven  by  a  motor 
of  lo-h.p.  capacity  at  a  conservative  rating.  They  can  thus  develop 
a  full  load  draw-bar  pull  of  about  900  lbs.,  running  at  six  to  ten 
miles  per  hour  on  the  level.  The  most  interesting  features  of  these 
tractors  is  that  the  gauge  being  very  narrow — 18  inches — the  motors 
have  to  be  mounted  clear  of  the  wheels.  The  motor  pinion  meshes 
in  the  ordinary  way  with  an  additional  intermediate  gear  wheel. 
The  journals  of  the  shaft  carrying  this  gear  wheel  run  in  boxes 
working  in  pedestals  over  the  main  journal  boxes  of  the  locomo- 
tive frame,  which  is  supported  on  springs  in  the  usual  manner,  and 
free  to  rise  and  fall  on  the  axles  and  without  disengaging  the  gears. 
The  motors  are  hung  on  the  shafts  of  the  intermediate  gear  as  if 
these  were  the  ordinary  wheel  axles  and  the  usual  "nose"  suspension 
is  employed. 
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Arc  Works,  Chelmsford,  England. 


'I'lic  (.liairiiuin  and  dircclors  of  Craiiipton  &  Co.,  Limited,  enter- 
tained a  large  and  inlhiential  party  of  friends  recently  at  the  Arc 
Works,  Chelmsford,  England,  after  which  all  attended  the  annual 
athletic  race  meeting  of  the  Arc  Works  Club,  held  in  the  vicinity. 
Special  saloon  carriages  were  provided  for  the  guests,  who,  on  ar- 
riving at  Chelmsford,  were  speedily  driven  to  the  works,  where  they 
were  met  by  niember.s  of  the  staff,  who  conducted  them  over  the  in- 
teresting and  extensive  works.  Great  interest  was  taken  in  the 
methods  of  construction  of  their  dynamo  motors,  arc  lamps,  search- 
lights, fan  motors,  etc.  .^bout  noon  the  guests  assembled  in  an  ex- 
tremely handsome  and  commodious  room  in  the  club  buildnigs,  which 
it  appears  is  the  workmen's  dining  room  at  ordinary  times,  and  a  most 
excellent  luncheon  was  provided,  purveyed  by  the  men's  own  staff. 
Carriages  were  afterwards  taken  to  the  race  grounds,  where  an  en- 
joyable aflernoiin   was  >i)cnt  and  sonic  really  good  sport  witnessed. 


Vacuum  Pump. 


The  vacuum  pump  shown  in  tlie  acjonip'uiying  i  lus-'ruions,  made 
by  the  I'ulsometer  Kngineering  Company,  Limited,  Reading,  England, 
is  largely  used  under  the  name  of  the  Geryk  punip  for  exhausting 
incandescent  lamps,  and  in  laboratories. 

Referring  to  b'ig.  2.  A  is  the  suction  pipe,  B  the  air  port  into  cylin- 
der above  piston,  and  C  the  piston  bucket  leather,  which  is  made 
an  easy  fit  in  cylinder,  and  kept  up  to  the  walls  thereof  by  pressure 
of  oil  in  annular  space,  1).  E  is  a  piston  valve  which  moves  when 
conmiencing  to  exhaust  only,  and  is  quite  inactive  when  the  vacuum 
is  within  about  3-'  i'l.  F  is  an  air  pipe  to  relieve  the  piston  on  the 
first  few  strokes,  and  C,   is  a  collar  through  which  piston  rod  passes 


outlet  valve,  G.  No  air  can  by  any  possibility  get  back  past  the 
piston,  as  it  is  covered  more  than  half  an  inch  deep  with  oil.  As 
!he  piston  continues  to  rise  and  the  pressure  upon  it  increases,  the 
bucket  leather  is  forced  more  tightly  against  the  walls  of  the  cylinder. 
Whatever  oil  gets  below 
the  piston  is  immediately 
picked  up  through  the  valve, 
E,  when  the  piston  gets  to 
the  bottom  of  its  stroke 
again.  When  the  piston  is 
at  the  top  of  its  stroke,  it  is 
n  contact  with  the  valve, 
G,  and  lifts  G  %.  in.  off  its 
face,  giving  a  free  outlet 
for  the  air;  but  there  is  so 
much  oil  on  the  piston  that 
a  considerable  quantity  of  it 
is  forced  through  the  valve 
at  G,  driving  all  air  beTore 
it.  While  the  piston  is  at 
top  of  stroke  the  valve  can- 
not close  and  the  oil  at  / 
and  K  becomes  for  the  time 
being  all  one  body,  so  that 
no  air  can  possibly  return, 
although  the  valve  is  fully 
open.  As  the  valve,  G,  is 
resting  on  the  piston,  it  can- 
not close  until  the  piston 
has  made  %  in.  of  its  de- 
scent, and  consequently  oil 
equal  H  in.  In  depth  will 
have  entered  the  cylinder 
ready  to  be  discharged  be- 
hind the  air  upon  the  next 
up  stroke. 

With  a  single  cylinder  ' 
pump  a  vacuum  within  J4 
of  a  millimetre  can  readily 
be  obtained.  With  a  double 
cylinder  pump  in  series,  i.  e., 
with  the  second  barrel  ex- 
hausting froiTi  the  first,  a 
very  much  higher  vacuum 
can  be  produced.  With  a 
good  drying  tube  a  vacuum 
I 

within   part   of   a   millimetre    (measuring  on   a   large   McLeod 

5000 

gauge)  has  been  obtained. 
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V.\CUUM    PUMP. 


Testing  Batteries  in  Gasoline   Automobiles. 


The  Electric  Contract  Company,  202-204  Centre  Street,  New  York, 
is  putting  a  device  on  the  market  for  testing  the  batteries  used  in 
automobile  w^ork.  This  device,  which  is  shown  in  the  illustration, 
is  intended  to  prevent  the  failure  of  gas  engine  operation  through 
the  weakness  of  the  cells.  It  is  made  somewhat  after  the  form  of 
the  electric  gas  lighter,  having  a  platinum  coil  which"  glows  on 
touching  the  terminals  of  the  battery,  provided,  of  course,  the  battery 
is  still  in  conniiission.     If  the  strength  of  the  cell  is  sufficient  to  illu- 


FIG.    I. — VACUUM    PU.MP. 

freely.    L  is  an  oil  filling  plug;  the  oil  should  fill  chamber  K  up  the 
level  of  oil  plug  to  the  point  of  overflow. 

/  is  a  hydraulic  collar  to  make  joint  with  the  pi>tnn  rnd.  the  flange 
or  face  of  which  covers  the  joint  of  (/  with  the  cc)\ci-,  //.  thus  form- 
ing a  frictionless  ef|uivalent  of  a  stuffing  box  and  a  delivery  valve 
combined.  When  the  piston  is  at  bottom  of  the  stroke  there  is  a 
perfectly  free  opening  from  A  to  li.  K%  the  piston  rises,  the  port,  B, 
is  cut  off  and  the  cylinder  full  of  air  is  irresistibly  carried  up  to  the 


BATTERY   TESTER. 

uiinatc  the  platinum  coil,  then  there  is  current  enough  in  the  battery 
to  operate  the  sparking  apparatus.  The  contact  is  made  by  the  plug 
shown  in  its  normal  position  in  the  base  of  the  device,  which  is 
connected  to  one  side  of  the  platinum  coil  through  a  flexible  cord. 
The  base  itself  forms  the  contact  for  the  other  terminal.  The  tester 
is  a  small  device  easily  carried  in  the  vest  pocket  and  should  prove 
a  boon  to  automobilists  and  others  who  have  fear  of  trouble  from 
batterv  weakness. 
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NEWS  OF  THE  WEEK. 


Financial    Intelligence. 

TlIK  WI-.KK  IN  WALL  STKI'IKT— TIktc  was  a  fair  lUniaiul 
(or  time  Mioiuy,  llii-  closiiiK  rales  boiiig  ^'/j  to  5  per  ci'lit.  for  (k) 
days,  and  5  to  ()  per  cent,  lor  »jo  days  to  six  inonths.  Very  licavy 
li(|iiidution  and  bear  selling  depressed  prices  on  the  stock  market, 
qiiotations  being  in  many  cases  lower  tlian  at  any  lime  in  the  past 
three  or  fonr  years.  The  principal  selling  was  in  the  industrial 
slocks.  United  States  Steel  shares  falling  sharply.  There  were  heavy 
dealings  in  Hrooklyn  Rapid  Transit,  the  total  sales  for  the  week 
aggregating  I  iJ,8oo  share.-.,  the  closing  (piolation  being  4il'l..  This 
stock  reacheil  the  lowest  i)oint  of  the  year,  viz.:  ^\,  the  closing  price 
representing  a  net  loss  of  Q-^^  points.  Metropolitan  Street  Railway 
also  touched  the  lowest  figure  of  the  year,  viz.:  113,  which  was  also 
the  closing  price,  and  represented  a  loss  of  s'A  points.  The  highest 
price  was  iig.  General  Electric,  on  sales  of  9,195  shares,  dropped 
from  165V4.  the  highest,  to  155,  which  was  also  the  lowest  for  the 
year,  closing  at  157,  a  net  loss  of  S'/j  points.  Wcstinghouse  connnoii 
lost  4^j  points  and  preferred  6  points,  the  closing  (luotalions  in  each 
case  being  the  lowest  for  the  year,  viz.:  166  and  170  respectively. 
Western  Union  closed  at  >^y,i,  and  was  very  quiet  throughout  the 
week,  the  sales  aggregating  3,869  shares.  The  Connncrcial  Cable 
closed  at  155,  being  a  net  loss  of  6  points  compared  with  the  last 
quotations,     l-'ollowing  are  the  closing  quotations  of  July  28: 

NKW  YORK. 


July  21.  July  28 

American  Tel.  &  0»ble 77  77 

Aiuericau  Tel.  k  Tel i.lOit  131 

Aim-rU  nil  DIst.  Tel  2i  2.'i 

Brooklyn  Kapiil  Trausit     . .      4IIM  UH 

Ooiumen*ial  I  uble 

Heolni'  Boat       16  1& 

Eloi-tric  Boit  i>M 3S  35 

Eleetrio  Lead  IteducUon.  ,1  l^i 

Rloctric  Voliicle  5  B^ 

Klectrlc  Vehicle  pfd 13  8 


July  21.  July  28 

General  Electric 1B2         102 

iludiion  River  Tel 

Metropolitan  at.  Ily lir>J<      117 

N.  K.  Klec.  Veil.  TrUB 

N.  Y.  Jit  N.  J.  Tel 

N.  Y.  E.  V.T.  Co iH  iii 

Tel.  &  Tel.  Co.  Am .. 

Wi'Kterii  I'uion  Tel 82>t        Mhi 

We.stini^houae  com 170         171 

WcMtinijhouse  pfd 170         172 


BOSTON. 


July  21.  July  28 

American  Ttl.  *  Tel     liO^        UXi^ 

Cumberland  Telephone 

Rdtaon  Elec.  Ilium 2.19  237H 

General  Klectrie 182  184H 

Western  Tel.  &  TeJ 12  12 


July  21.  July  28 
Western  Tel.  &  Tel.  pfd.. . .      S5  80 

Mexican  Telephone IH  IH 

New  England  Telephone   ..   12.1  124 

WestinKhouse 86 

Westinghouse  pfd 88^ 


American  Uailwaya  .. 
Eltc.  Storage  Battery  .     .. 
Elec.  Storatfe  Battery  pfd . 
Eleo.  Co.  of  America 


PHILADELPHIA. 

July  21.  July  28  July  21.  July  28 

. .     ..  Phila.  Traction 9SM        »4H 

55*  62  Phila.  Electric  oH  6H 

Pa.  Electric  Vehicle 

8M  7Tii         Pa.  Electric  Vehicle  pfd 


CHICAGO, 
July  21    July  28 


I8.J* 
23 


147 

170 


21 


Jul>-21.    July  28 

National  Carbon  pfd 92  90 

NorthweHtEIev.com 

Union  Traction  3H  4 

Union  Traction  pfd 30  30 


Central  (Tuion  Tel. 
Chicago  Edison  — 
Chicago  Oity  Ry. .. 
Chicago  Tel.  Co  . . 
National  Carbon 
•  Asked. 

TR.\CTION  ME.ASURES  IN  CHICAGO.— A  four  months'  truce 
in  the  local  traction,  war  has  been  secured  by  the  passage  of  two 
non-committal  measures  by  the  Chicago  City  Council.  An  ordinance 
has  been  passed  extending  the  franchises  of  the  City  Railway  Com- 
pany, whici;  the  city  claimed  expired  July  30,  until  November  30, 
and  a  resolution  adopted  empowering  the  city's  legal  representatives 
to  agree  to  an  extension  of  the  hearing  in  the  traction  suit  until  the 
same  date.  Great  care  was  taken  to  provide  that  neither  document 
should  be  construed  as  any  recognition  of  the  franchise  claims  made 
by  either  company.  The  protective  committee  of  stockholders  of 
the  Union  Traction  Company,  and  also  of  the  North  and  West 
Chicago  Street  Railway  Companies,  which  are  leased  by  the  former, 
have  been  at  work  on  a  new  lease.  Their  official  statement  as  to  the 
agreement  reached,  subject  to  ratification  by  the  stockholders,  is 
as  follow  s :  The  old  leases  between  the  Union  Traction  Company 
and  the  two  underlying  corporations  are  rewritten  so  that  the  title 
to  the  property  is  vested  absolutely  in  the  underlying  companies  and 
the  Union  Traction  Company  is  merely  a  tenant.  It  is  provided 
specifically  that  the  "guarantee  fund"  shall  revert  to  the  underlying 
companies  in  case  of  a  default  on  the  contract.  While  the  old  rental 
figures  of  12  per  cent,  for  the  North  Side  Company  and  6  per  cent. 
for  the  West  Side  Company  shall  be  preserved  for  a  period  of  five 
years,  they  are  not  to  be  guaranteed,  but  be  simply  a  preferred  stock, 
cumulative  up  to  the  amount  of  8  and  4  per  cent.,  these  accumula- 
tions to  be  paid  before  any  dividends  are  paid  on  the  Union  Traction 
Company  stock.  At  the  end  of  the  five  years,  which  is  supposed  to 
represent  the  time  necessary  to  put  the  system   into  good  physical 


condition,  the  old  rentals  of  12  and  6  per  cent,  are  to  be  fixed  again 
and  a  guaranteed  charge  uii  the  Union  Tractiuii  Company  for  which 
the  guarantee  fund  is  responsible.  The  Union  Tracli(jn  Company 
is  to  bi-.ir  .'ill  the  charges  of  the  rehabilitation  of  the  properly. 

I.AKI'.  SUI'I'.RIOR  roWER.^  With  regard  to  the  recent  troubles 
;it  Sault  Sle.  Mane,  and  their  effect  on  the  |)ower  and  traction  in- 
terests there,  belonging  in  the  group  of  properties,  an  olTicial  report 
says  :  "The  principal  earnings  of  the  Lake  Superior  Power  Company 
arc  accounted  for  in  the  income  from  the  Helen  Mine,  which  is 
owned  and  oiier.iled  by  this  company.  A  large  amount  of  electrical 
|)uwer  is  furnished  to  other  companies,  but  this  is  omitted  from  these 
(alcul.ilion-..  There  are  two  p<jwer  contracts,  however,  which  it  is 
proper  to  include  in  this  estimate  of  earnings.  The  Canadian  li.\cc- 
Iric-C'heniieal  Coiiip.iny  pay  $12,500  per  anuuni,  and  the  International 
Transit  Company  will  use  and  pay  for  about  $8,000  worth  of  power. 
About  $20,000  will  come  from  these  two  sources."  The  estimated 
earnings  of  the  Michigan  Eake  Superior  Power  Company  arc  given 
at  $110,000. 

CLAUS  SI'RECKI':LS  out  OE  gas  ANIJ  ICLECTRIC-Claus 
Spreckels  has  sold  his  independent  gas,  power  and  electric  and  power 
companies  for  a  price  in  excess  of  $6,000,000  cash.  The  purchasers 
are  bankers  and  other  capitalists  principally  interested  in  San  Pran- 
cisco  gas  and  electric  and  Pacific  coast  improvement  companies. 
They  have  an  option  already  on  the  Equitable  Gas  Light  Company. 
The  purchase  of  the  Spreckels  plant  insures  an  end  of  the  lighting 
war,  which  has  been  in  progress  five  years  or  more  in  San  Erancisco, 
(luring  which  time  the  price  of  gas  has  been  reduced  from  $2.25  per 
thousand  to  50  cents.  The  rate  will  be  advanced  to  $1  for  gas  and 
4  and  10  cents  per  kw-hour  for  electricity,  according  as  supplied  in 
the  business  or  residence  section  of  the  city. 

STREET  RAILWAY  SALE.— The  Marlborough  (Mass.)  Street 
Railway,  consisting  of  39,000  ft.  of  track  and  several  buildings,  in- 
cluding a  power  house,  together  with  cars  and  equipment,  was  sold 
at  public  auction  last  week  to  William  A.  Quigley,  of  Boston,  for 
$102,775.  He  represented  the  Boston  and  Worcester  Electric  Com- 
pany controlled  by  James  P.  Shaw,  of  Boston.  Mr.  Shaw  was  the 
owner  of  the  railway  when  it  was  placed  in  the  hands  of  a  receiver. 
The  sale  was  the  result  of  an  order  issued  by  the  courts,  and  it  was 
conducted  by  George  W.  Estabrook,  the  receiver.  The  Marlborough 
road  was  crippled  in  1892  by  the  burden  of  claims  made  against  it  as 
the  result  of  an  accident  on  the  Hudson  division  when  many  persons 
were  injured.     The  claims  amounted  to  $100,000. 

NEW  ENGLAND  ELECTRIC  VEHICLE.— The  trustees  in 
dissolution  of  the  New  England  Electric  Vehicle  Company  have 
declared  a  third  and  final  dividend  of  26  cents  per  share,  making  the 
total  dividend  in  liquidation  $3.76  per  share.  This  third  and  last 
dividend  was  paid  July  15  upon  surrender  of  the  trustee  receipts  at 
the  Old  Colony  Trust  Company  in  Boston  or  the  Manhattan  Trust 
Company.  New  York.  The  trustees  in  dissolution  are  Francis  R. 
Hart,  James  E.  Hays  and  Charles  L.  Edgar. 

FALL  RIVER  AUTOMATIC  EXCHANGE  DIVIDEND.— The 
Fall  River  Automatic  Telephone  Company  has  paid  its  second  divi- 
dend at  the  rate  of  5  per  cent,  per  year  and  has  a  surplus  left  after 
charging  off  depreciation.  Its  copper  toll  line  connecting  with  the 
New  Bedford  .Automatic  exchange,  has  just  been  completed  and 
the  service  is  said  to  be  excellent.  With  the  opening  of  the  Automatic 
Company's  toll  line  the  opposition  announced  a  cut  of  ;i3yj  per  cent, 
between  these  points. 

CINCINNATI  ELECTRIC  MERGER  OFF.— The  negotiations 
having  for  their  object  the  taking  over  by  the  United  Gas  &  Im- 
provement Company  of  the  controlling  interest  in  the  Cincinnati  Gas 
&  Electric  Company,  have,  according  to  advices  from  Cincinnati, 
been  declared  off.  The  contemplated  deal  involved  $29,000,000  and 
would  have  been  the  preliminary  step  to  the  consolidation  of  all  the 
quasi-public  concerns  in  and  around  the  city  of  Cincinnati. 

THE  SOUTHERN  ELECTRIC  SECURITIES  COMPANY  has 
been  incorporated  at  Trenton.  N.  J.,  with  a  capital  stock  of  $1,000,000 
to  hold  as  investments  bonds,  securities  and  other  evidences  of  in- 
debtedness. The  incorporators  are  Kenneth  K.  McLaren,  Joseph  M. 
Mitchell  and  Louis  B.  Dailey,  all  of  15  Exchange  Place,  Jersey  City, 
the  registered  office  of  the  company. 

DIVIDENDS. — The  New  England  Telephone  &  Telegraph  Com- 
pany has  declared  the  regular  quarterly  dividend  of  1^2  per  cent., 
payable  August  15,  to  stock  of  record  July  31.  National  Carbon 
directors  have  declared  the  regular  quarterly  dividend  of  ij4  per 
cent,  on  the  preferred  stock,  payable  August  15. 
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CINCINNATI  GAS  &  ELECTRIC— The  earnings  of  the  Cin- 
cinnati Gas  &  Electric  Company  for  the  first  half  of  the  year,  rep- 
resent the  largest  income  in  the  history  of  the  company.     The  entire 
'     force  of  the  company  is  working  night  and  on  Sundays  in  connection 
1 1     with   the   installation    of   meters.      The   company    is   also   increasing 
I      largely  its  installation  of  4  amp.  alternating-current  arc  lamps,  for 
;     street  circuits,  in  the  use  of  which  it  has  been  a  pioneer.     It  will 
soon  have  over  5,000  of  these. 

PHILADELPHIA  BELL  STOCK.— The  Philadelphia  Bell  Tele- 
phone Company  stockholders  have  authorized  the  proposed  increase 
of  the  stock  from  $12,000,000  to  $16,000,000. 

Commercial  Intelligence, 


THE  WEEK  IN  TRADE.— Stock  market  liquidation  at  the  ex- 
pense of  industrials,  Dradstrccl's  points  out,  affects  the  sentiment  and 
ignores  but  does  not  conceal  improvement  in  the  corn  and  cotton 
crops ;  a  change  for  the  better  in  industrial  conditions  at  New  York 
and  other  distributing  centers  and  a  continued  cheerful  feeling  in 
Western  and  Southwestern  trade  circles.  The  iron  and  steel  markets 
and  those  for  other  metals  feel  the  reflex  action  of  depression  in 
securities.  Strike  troubles  are  reported  the  cause  of  dullness  in 
Eastern  lumber  markets  and  of  the  embarrassment  of  a  large  build- 
ing concern.  Railway  earnings  are  exceptionally  good,  showing  a 
gain  of  15  per  cent,  for  the  first  half  of  July,  and  the  only  source  of 
complaint  is  of  car  congestion  at  Kansas  City,  affecting  arrivals  of 
new  wheat  and  dulling  Western  flour  milling  operations.  Bank 
clearings  show  a  smaller  aggregate  than  last  year,  but  a  gain  outside 
of  New  York.  Trade  reports  are  in  harmony  with  crop  advices. 
West  of  the  Mississippi,  from  Texas  north  to  the  Canadian  line,  the 
feeling  is  optimistic.  Texas  has  harvested  a  record  wheat  crop ;  a 
large  corn  yield  is  assured  and  cotton  reports  are  good.  Hence  re- 
ports of  improving  trade.  In  Kansas  and  Missouri  the  feeling  is 
excellent.  Northwestern  trade  advices  are  cheerful  on  the  expecta- 
tion that  the  wheat  yield  will  be  little  below  last  year.  Pacific  coast 
trade  and  crop  advices  are  good  and  building  is  very  active.  At 
the  south  trade  is  of  full  volume  with  crop  advices  inducing  a  cheer- 
ful feeling.  Industrial  operations  are  active  in  the  central  West. 
The  business  failures  for  the  week  ending  July  23,  according  to 
Bradstreet's,  numbered  183,  against  173  the  previous  week,  and  178 
the  corresponding  week  last  year.  In  the  copper  market  official  prices 
have  again  been  reduced  in  the  absence  of  business.  The  closing 
quotations  were  I35^c.  to  I3j4c-  lor  Lake  and  electrolytic  and  I354c. 
to  UJ^c.  for  casting  stock. 

POWER  IN  CANADA.— The  Hamilton" Electric  Light  &  Cataract 
Pow-er  Company's  steam  power  station  in  Hamilton,  Can.,  which 
will  be  used  as  an  auxiliary  to  its  water  power  plant  at  De  Cew 
Falls,  34  miles  distant,  is  to  be  equipped  with  the  following  ma- 
chinery recently  ordered  from  the  Westinghouse  Electric  &  Man- 
ufacturing Company:  Two  i,ooo-kw,  two-phase,  2,400-volt,  66-cycle 
engine  type  generators,  each  driven  by  a  vertical  Corliss  engine  fur- 
nished by  the  Goldie  &  McCuUoch  Company,  of  Gait,  Ont. ;  one  so-kw 
motor-generator  exciter  set  for  these  alternating-current  generators, 
consisting  of  one  75-hp,  two-phase,  400-voIt  induction  motor  and 
a  so-kw,  i2S-volt,  compound-wound,  engine  type  generator,  con- 
stituting a  two-bearing  set;  also  a  switchboard  consisting  of  two 
generator  panels.  In  the  receiving  station  of  the  Hamilton  Light 
&  Power  Company,  which  adjoins  the  auxiliary  steam  power  station 
in  Hamilton,  will  be  installed  six  500-kw,  oil-insulated,  self-cooling 
transformers  with  transformer  panels,  stepping  down  the  current 
from  20,000  volts  or  40,000  volts  three  phase,  to  2,400  volts  two  phase. 
The  two  engine  type  alternators  mentioned  above  will  be  operated 
in  parallel  with  the  secondaries  from  these  transformers.  For  the 
water  power  station  at  De  Cew  Falls,  the  Westinghouse  Company 
will  furnish  two  5,000-kw,  three-phase,  2,400-volt  alternators,  which 
will  be  direct-coupled  to  water  wheels  that  are  being  built  in  Italy; 
two  loo-kw  motor-generator  exciter  sets,  each  consisting  of  a  150-hp, 
2,400-volt  induction  motor,  and  two  loo-kw,  70-volt,  direct-current, 
compound-wound,  engine  type  generators,  constituting  three-bearing 
sets ;  five  2,500-kvv,  oil-insulated,  water-cooled  transformers,  trans- 
forming from  2,400  volts  three  phase  to  22,500,  or  45,000  volts  three 
phase.  Also  the  necessary  switchboards  to  control  the  apparatus 
recently  ordered  as  well  as  that  already  installed  in  the  station,  ag- 
gregating eight  separate  switchboards  with  a  total  of  18  panels, 
equipped  with  oil  switches  throughout. 

LIGHTING  EXTENSIONS  AT  DETROIT.— The  Detroit  Edi- 
son Company  is  about  to  install  a  new  motor-generator  sub-station 
iji  the  business  district  of  that  city,  to  relieve  the  load  on  its  direct- 
current  stations,  which  are  alrondy  taxed  to  their  limit.  Three-phase, 
6o-cycle,  4,600-volt  current  will  be  supplied  from  the  new  power 
house,  whiih  is  being  built  at  Delray.  and  will  be  delivered  to  the 
motors  direct,  without  the  interposition  of  transformers.    All  switch 


ing  operations  on  the  high-tension  side  will  be  done  by  General  Elec- 
tric motor-controlled  form  H  switches.  The  generators  will  deliver 
250-volt  direct  current  to  the  Edison  system,  whereas  a  3-unit,  400- 
kw  motor-generator  balancing  set  will  maintain  the  neutral.  The 
immediate  equipment  will  include  two  i,ooo-kw  units,  which  it  is 
expected  will  be  in  operation  by  the  middle  of  October,  whereas  the 
final  installation  is  laid  out  for  six  units.  The  plans  for  the  equip- 
ment are  being  made  under  the  supervision  of  Mr.  George  Cato,  the 
superintendent  and  electrician  of  the  company.  The  building,  38  x 
100  ft.,  will  be  two  stories  in  height  with  basement,  the  second  story 
being  used  as  living  apartments  by  the  station  operator.  Work  on 
the  new  power  house  at  Delray  is  being  pushed  as  rapidly  as  pos- 
sible, and  it  is  expected  that  current  will  be  furnished  by  the  same 
in  the  early  fall.  This  will  prove  a  most  interesting  installation,  not 
only  because  of  its  magnitude,  but  also  because  of  the  economic  and 
engineering  problems  which  are  involved,  as  was  pointed  out  in  a 
paper  on  "Salt  as  a  By-Product,"  read  before  the  last  convention  of 
the  National  Electric  Light  Association  by  Mr.  Alex.  Dow,  the  second 
vice-president  and  general  manager  of  the  company. 

ORDERS  FOR  WATERTOWN  ENGINES  have  recently  been 
received  as  follows :  Hanson-Ward  Veneer  Company,  Bay  City, 
Mich. ;  one  13  x  22  x  14  tandem  compound  high-speed  engine  ar- 
ranged for  direct  connection  to  Westinghouse  generators ;  town  of 
Lewes,  Del.,  one  11  and  188  x  12  tandem  compound  high-speed 
engine,  second  order;  South  Norwalk,  Conn.,  Electric  Light  Com- 
pany, one  20  X  i8  four-valve  high-speed  engine,  arranged  for  direct 
connection  to  Ft.  Wayne  generators,  being  the  fifth  order  from  this 
company  within  five  years;  Equitable  Life  Insurance  Company,  Bos- 
ton, one  14  X  16  high-speed  engine;  Merrimack  Manufacturing  Com- 
pany, Boston,  one  12  x  12  high-speed  engine;  Commercial  Tribune 
Building,  Cincinnati,  Ohio,  one  24  x  18  four-valve  high-speed  engine 
arranged  for  direct  connection  to  Triumph  generator ;  Republican 
Smelting  &  Reduction  Company,  Leadville,  Colo.,  one  11  x  12  high- 
speed engine,  arranged  for  direct  connection  to  Milwaukee  gen- 
erators ;  Trow  Printing  &  Publishing  Company,  one  12  x  12  high- 
speed engine  direct-connected  to  Bullock  generator;  National  Elec- 
tric Supply  Company,  Washington,  D.  C,  one  10  x  10  engine  direct- 
connected  to  Crocker- Wheeler  generator  for  a  fort. 

A  CAR  LOAD  OF  WATTMETERS.— We  have  received  a  pho- 
tograph representing  the  recent  shipment  of  a  carload  of  electricity 
wattmeters  (some  1,400  in  number)  by  the  Stanley  Instrument  Com- 
pany, Great  Barrington,  Mass.,  through  Messrs.  John  Martin  &  Co., 
of  San  Francisco,  Cal.,  its  Pacific  coast  agent,  to  the  Edison  Electric 
Company,  Los  Angeles,  Cal.  The  shipment,  intended  for  the  equip- 
ment for  measurement  of  current  used  in  the  comparatively  small 
installations  of  general  house  lighting  aggregates,  however,  a  total 
capacity  of  upwards  of  3,000  hp,  and  while  the  instruments  are 
small,  the  total  weight  of  the  shipment  was  nearly  40,000  pounds. 
The  destination,  Los  Angeles,  Cal.,  indicates  the  widespread  use  of 
electrical  apparatus  of  the  highest  class.  The  wattmeters  of  the 
Stanley  Instrument  Company,  besides  being  shipped  to  all  parts  of 
the  United  States,  have  been  sent  for  years  to  South  America, 
Mexico,  Porto  Rico,  etc.,  and  since  the  beginning  of  this  year,  when 
an  office  was  established  at  No.  23  Boulevard  des  Italiens,  Paris, 
France,  a  brisk  demand  for  its  wattmeters  has  arisen  in  France, 
Italy,  Switzerland,  Germany,  Austria,  Hungary,  England  and  the 
British  possessions. 

GISHOLT  MACHINE  DEVELOPMENT— The  Gisholt  Ma- 
chine Company,  of  Madison,  Wis.,  has  recently  amended  its  articles 
of  incorporation,  increasing  its  capital  to  $750,000.  Up  to  the  present 
time  the  Gisholt  Company  has  confined  itself  almost  exclusively  to 
the  manufacture  of  the  now  well-known  "Gisholt"  lathe.  These  tools 
are  made  in  several  varieties  and  sizes,  and  the  line  is  being  con- 
stantly extended.  The  increasing  business  in  lathes  has  necessitated 
a  very  considerable  increase  in  the  manufacturing  facilities  of  the 
company,  and  additions  have  recently  been  made,  both  in  buildings 
and  equipment,  that  will  double  the  former  capacity  of  the  plant. 
While  the  new  buildings  and  equipment  will  be  largely  used  for 
producing  "Gisholt"  lathes,  they  will,  in  part,  be  used  for  the  man- 
ufacture of  other  types  of  machine  tools,  such  as  boring  mills,  etc. 
The  last-named  machines,  however,  will  not  be  manufactured  on  a 
large  scale  until  new  buildings  now  in  contemplation  are  completed. 
Contracts  have  recently  been  made  by  the  Gisholt  Company  for  a 
large  new  foundry,  to  be  equipped  throughout  with  modern  up-to- 
date  appliances.    The  buildings  will  be  strictly  fire-proof. 

EXPORTS  FOR  THE  YEAR.-The  fact  that  the  exports  of 
the.United  States  in  the  fiscal  year  just  ended  are  greater  than  those 
in  any  preceding  year  except  looo.  lends  special  interest  to  a  .state- 
ment presented  by  the  Department  of  Commerce  and  Labor  through 
its  Bureau  of  Statistics,  which  shows  the  relative  grow^th  of  the  ex- 
port trade  of  the  principal  countries  of  the  world  for  a  term  of  years 
and  compares  that  of  the  United  States  with  other  countries.  The 
table  in  question  shows  the  total  value  of  exports  of  domestic  prod- 
ucts  from  the  principal  countries  of  the  world  in   1870,   1880,   1890, 
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and  the  lutcst  available  year  approximating  1902-3.  A  study  of  this 
table  uf  exports  (rt)iii  tlir  priiicipul  exporting  cuiiiitrics  uf  the  world 
shows  fact*  of  especial  inirrcst  to  the  |)eoplc  u(  the  United  Stales. 
One  u(  these  is  ihul  the  Uiuted  States,  which  occupied  fuiirlh  place 
in  the  list  of  c-xportinK  coiiniiics  in  1870,  now  shows  a  larKer  total 
in  the  tiiial  period  which  represents  the  latest  avaihihic  year  than 
does  any  oihcr  country  of  the  world,  viz.:  l.yjJ  nullion  dollars.  The 
United  Kingdom  is  i,J/i;  millions  and  Germany  1,113  millions. 

NKRNST  l.AMI'  PLANTS.— The  New  Jersey  Zinc  Company,  of 
Hazard,  I'u.,  is  siipplyiiiK  current  for  the  Nernsl  lamps  recently  in- 
stalleil  ni  an  adjacent  silk  mill  at  Faliiu-rton,  I'a.  Not  only  is  the 
imiforni  distribution  uf  light  from  a  plane  above  the  eye  uf  ad- 
vanlago  lu  the  employees  in  the  very  trying  work  incidenlal 
to  the  handling  of  silk,  but  the  tutal  absence  uf  llicker  and  shadow, 
together  with  the  daylight  (|uality  of  the  light,  is  of  great  assistance 
in  determining  the  proper  colors  to  be  used  in  the  various  processes 
of  manufacture  in  this  industry.  The  Chicago  oflicc  of  the  Nernst 
Lamp  Company  reports  that  the  Illinois  Steel  Company,  of  South 
Chicago,  has  recently  illuminated  its  draughting  room  exclusively 
with  ihe  ihrec-nlower  lamps,  doing  away  with  all  desk  lights, 
thereby  gaining  a  superior  distribution,  as  well  as  a  superior  quality 
of  light  for  the  use  of  its  employees  in  the  exacting  work  of  tracing 
and  draughting. 

TRANSMISSION  IN  MADRAS.— With  regard  to  the  power 
transmission  plant  inslallcd  by  the  General  Electric  Company  at 
Cauvery  Falls,  in  the  native  State  of  Mysore,  India,  of  seven  units 
of  750  kw  each  to  transmit  power  current  (jj  miles  to  the  Kolar  gold 
fields,  Mr.  W.  T.  Fee,  United  Slates  Consul  at  Bombay,  writes :  "So 
well  have  the  mining  companies  of  the  Kolar  gold  fields  been  pleased 
with  the  use  of  the  electrical  power,  and  so  greatly  has  the  output 
of  the  mines  been  increased  thereby,  that  they  recently  made  appli- 
cation to  the  Mysore  government  for  the  delivery  on  the  gold  fields 
of  an  additional  j.ooo  horse-power,  and  that  government  has  now 
placed  orders  with  the  company  who  supplied  the  initial  plant  for  the 
generating  and  transforming  apparatus  necessary  to  deliver  this 
extra  power. 

EDISON  STORAGE  BATTERY.— In  a  recent  interview,  Mr. 
T.  A.  Edison  spoke  very  hopefully  of  work  on  his  storage  battery,  a 
set  of  which  has  recently  been  put  on  a  dry  goods  delivery  wagon  in 
New  York  City.  In  the  official  test  made  of  the  new  battery  in  the 
delivery  wagon  at  Altman's,  the  books  showed  that  the  old  lead 
battery  weighed  1,260  pounds  and  had  a  maximum  of  25  miles,  while 
the  Edison  battery  which  replaced  it  weighed  650  pounds  and  drove 
the  wagon  36. 8  miles.  Besides  which,  the  old  battery  occupied  12.8 
cubic  ft.,  while  the  Edison  took  up  only  8.5  cubic  ft.  The  battery 
has  also  been  doing  good  work,  it  is  said,  in  runs  from  Orange  to 
Atlantic  City  and  back. 

HYDRAULIC  PLANT  FOR  MEXICAN  MINES.— The  United 
Mexican  Mining  &  Exploration  Company,  in  which  Henry  S.  Mackay 
is  primarily  interested,  has  been  granted  a  concession  by  the  Mexican 
authorities  permitting  of  the  utilization  of  the  water  power  that 
can  be  generated  through  the  damming  of  the  Rio  del  Fuerte, 
amounting,  according  to  the  latest  estimates,  to  a  minimum  of  3,000 
hp  and  a  maximum  of  5,000  hp.  This  power  it  is  proposed  to  use 
for  the  operating  of  the  important  Realitos  mining  property  located 
in  the  district  of  Andres  del  Rio,  State  of  Chihuahua,  which  the 
United  Mexican  concern  has  just  bought  at  a  cost  of  some  $2,500,000. 

RICH  COPPER  IN  MEXICO.— The  official  newspaper  of  the 
State  of  Mechoacan,  Mexico,  which  is  published  under  direction  of 
the  Governor,  says  that  the  most  extensive  and  richest  bed  of  copper 
ore  in  the  world  has  just  been  discovered  near  the  town  of  Tinguin- 
don,  in  that  State.  The  ore  bed  has  been  examined  by  mining  experts, 
and  it  is  said  to  cover  an  area  of  125,000  acres.  Fourteen  veins  have 
been  located.  One  vein  is  200  meters  wide  and  more  than  20,000 
meters  long,  extending  on  the  surface  of  the  soil.  The  discovery 
WAS  made  by  J.  Ciceron  Castillor,  who  has  applied  to  the  govern- 
ment for  title  to  the  property. 

ELECTRIC  RAILWAY  FOR  MEXICAN  COPPER  MINES.— 
The  Greene  Consolidated  Copper  Company,  377  Broadway,  New 
York,  is  about  to  build  an  electric  road  between  its  Ronquillo  mines 
and  La  Cananea,  State  of  Sonora,  Mexico.  The  distance  is  about 
2^  miles.  Power  will  be  derived  from  the  2.100-hp  plant  which 
the  company  has  just  installed.  Electricity  is  utilized  to  operate 
practically  everything  on  the  property.  The  engines  are  from  the 
Union  Iron  Works,  San  Francisco.  The  generators  are  General 
Electric.     The  plant  is  expected  to  be  added  to  in  the  near  future. 

EQUIPMENT  FOR  KEIHIN  TRACTION  COMPANY.— The 
Japanese  house  of  Mitsui  &  Co..  445-447  Broome  Street,  has  just 
placed  a  contract  for  trucks  and  motor  equipments  for  use  in  the 
Keihin  Traction  Company's  system,  between  Tokio  and  Yokohama. 
Ten  trucks  have  been  ordered  from  the  Peckham  Manufacturing 
Company.     The  General  Electric  Company  secured  the  contract  for 


motor    cquipmcntH.      Each   truck    will    have    four    muturs   of    50-hp 
capacity.     The  car  hodicK  will  hi-  built  in  Japan. 

WATSON-STILLMAN  MACUINKUY  FOR  GKKMANY.~Thc 
W.itsun-Siillman  Company,  .■o4'2io  I'last  h'orlyihird  Sirtcl,  New 
Voik,  has  secured  a  cable  order  from  (jcrmaiiy  calliiiK  for  the  ship 
mcnt  uf  twenty  mcditim-si/cd  liydraulic  presses.  Seventy  presses  are 
to  he  inslallcd  in  the  Glen  Cove  (N.  Y.)  plant  uf  Faycr  weal  her  & 
I^-idew,  iji  Liberty  Street,  New  York.  With  a  view  to  securing  larger 
capacity  the  Watsun-Slillman  people  contemplate  the  erection  of  a 
l.irge  factory  in  New  Jersey. 

KEI.IXKJG  TKLi;i'll(JNH  STKIKE.— The  strike  situation  at 
ihc  factory  of  the  Kellogg  Switchboard  &  Supply  Company,  Chicago, 
is  improving.  Acknowledging  their  inability  to  force  the  company 
to  accede  to  the  demands  of  its  striking  employees,  Ihc  teamsters 
have  formally  withdrawn  from  the  struggle,  and  the  former  is  again 
in  a  position  to  receive  raw  material  and  ship  freight.  The  unions 
of  all  Ihe  trades  involved  in  the  strike  have,  hcjwever,  decided  to 
continue  the  present  struggle;  and  the  I-'ech-r.-ilion  of  Labor  has  voted 
to  assess  its  300,000  members  5  cents  each  monthly  while  it  runs  the 
strike. 

VARIOUS  EQUIPMENTS  FOR  CHINA.  Fearon,  Daniel  & 
Co.,  of  China,  New  York  ofliccs  (jo-ijG  Wall  Street,  received  several 
orders  by  last  mail  f(jr  eiiuipment  for  Shanghai  for  use  in  connection 
with  the  electric  lighting  system  of  the  foreign  settlements.  The 
orders  call  for  several  standard  motors  of  one  and  three  hp ;  five 
machines  for  2S-light  circuits;  constant-current  transformers;  series- 
alternating  arc  lamps,  with  all  accessories;  portable  indicating  watt- 
meters, etc. 

MONTEREY  ELECTRIC  TRACTION  PROJECT.— The  Mex- 
ican Mining  &  Exploration  Company,  whose  head  offices  arc  in 
Washington,  D.  C.,  proposes  to  furnish  the  necessary  capital  for  the 
construction  of  an  electric  traction  system  in  the  Mexican  city  of 
Monterey  and  vicinity.  Later  the  system  may  be  extended  to  a 
number  of  other  small  towns  in  the  outlying  regions.  Power  to 
operate  the  system  it  is  proposed  to  derive  from  San  Juan  River. 

LIGHTING  A  COUNTRY  CLUB.— The  Country  Club,  of  New- 
ton, Mass.,  believes  in  keeping  up-to-date  in  respect  to  methods  of 
illumination  used.  The  beautiful  quality  of  the  light  disseminated 
by  the  Nernst  lamp,  as  well  as  the  pleasing  distribution,  has  resulted 
in  the  installation  of  a  large  number  of  single-glower  Nernst  lamps 
for  lighting  the  club-house  throughout,  and  great  satisfaction  is  ex- 
pressed with  the  results  obtained  by  this  innovation. 

THE  ISAAC  LEISY  BREWING  COMPANY,  of  Cleveland,  is 
making  an  interesting  installation  by  replacing  an  old  equipment 
consisting  of  1 25- volt  generators  with  a  loo-kw  and  a  50-kw,  West- 
inghouse  125-250-volt,  three-wire  engine-type  generator.  The  change 
is  being  made  to  effect  tTie  double  purpose  of  obtaining  220  volts  for 
running  the  motors  and  no  volts  for  use  in  connection  with  its  arc 
and  incandescent  lighting. 

THE  NATIONAL  MINING  COMPANY,  of  Pittsburg,  Pa.,  has 
recently  added  to  its  electrical  equipment  one  13-ton  Baldwin-West- 
inghouse  locomotive;  two  Westinghouse  200-kw,  500-volt,  200  r.p.m., 
engine  type  generators,  connected  to  Buckeye  engine ;  one  Westing- 
house  20-k\v,  i2S-volt,  390  r.p.m.  engine  type  generator,  connected  to 
Westinghouse  standard  engine,  and  the  usual  switchboard,  etc. 

ELECTRIC  MACHINERY  COMPANY,  of  Minneapolis,  Minn., 
have  been  installing  an  electric  light  plant  in  the  Donaldson  Glass 
Block,  that  city.  The  dynamo  they  have  built  for  the  purpose  is  a 
direct-current,  ten-pole,  1 10-120  volts,  100  r.p.m.,  with  a  normal 
capacity  of  about  500  hp.  It  w-as  designed  by  Mr.  James  T.  Bou- 
stead,  superintendent  of  the  company's   mechanical  department. 

HYDRAULIC  PLANT  FOR  MEXICAN  MINES.— Contracts 
will  shortly  be  let  for  the  construction  and  equipment  of  a  large 
hydraulic  plant  to  generate  energy  to  operate  Las  Dos  Estrellas, 
one  of  the  principal  mines  in  the  El  Oro  district,  Mexico.  The 
plant  is  to  be  built  on  the  Cienega  River,  Tlalpujahua,  close  to  the 
mines.     The  initial  capacity  of  the  plant  will  be  about  1.500  hp. 

GENERAL  ELECTRIC  EQUIPMENT  FOR  BURMAH  RAIL- 
WAY SHOPS. — The  General  Electric  Company  has  secured  a  con- 
tract for  the  electrical  equipment  of  the  Insein  shops  of  the  Burmah 
railways.  The  machinery  will  furnish  energy  for  both  light  and 
power  purposes.  The  "punkah"  hand-driven  fans  are  to  be  replaced 
bv  up-to-date  Yankee  electric  fans. 
"electric  SUPPLIES  FOR  THE  PHILIPPINES.— Paul  S. 
Carter,  the  United  States  purchasing  agent  for  the  civil  government 
of  the  Philippine  Islands,  is  at  present  purchasing  considerable  quan- 
tities of  electrical  supplies,  etc.  His  offices  are  on  the  fifth  floor  of 
the  new  Whitehall  Building,  New  York. 

THE  STROMBERG-CARLSON  TELEPHONE  MANUFAC- 
TURING COMPANY,  of  Rochester,  N.  Y.,  and  Chicago,  111.,  has 
recently  sold  a  400-capacity  new  style  generator  call  visual  signal 
switchboard  with  complete  protective  apparatus  to  the  Geiger  Tele- 
phone Company.  Churubusco.  Ind. 
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DENVER,  COLO. — The  Colorado  Telephone  Company's  new  headquarters  on 
Champa  Street  have  been  opened. 

DENVER,  COLO.— The  Colorado  Midland  Railroad  is  rapidly  completing  its 
private  telephone  system  along  the  road.  The  line  is  now  in  operation  between 
Denver  and   Leadville  and  will  soon   be  in  operation  as  far  as  Grand  Junction. 

DENVER,  COLO. — In  response  to  a  request  of  the  public  utilities  committee 
of  the  charter  convention,  the  Colorado  Telephone  Company  has  submitted  a 
report  showing  returns  on  invested  capital.  The  report  shows  a  capitalization 
of  $5,000,000;  issued  capital,  $3,400,000.  The  investment  in  plant  and  real 
estate  up  to  January  i,  this  year,  was  $3,623.56;  gross  earnings  for  the  year 
$1,083,037.43;  expenses  $771,231.34.  The  net  profit  for  the  year  in  this 
State  was  $3:1,806.09.  The  net  earnings  for  the  year  upon  the  actual  in- 
vestment in  the  plant,  says  the  report,  was  only  a  trifle  over  9  per  cent.  This 
is  taken  as  an  argument  against  municipal   ownership  of  public   utilities. 

SUEZ,  ILL. — The  Suez  Mutual  and  Greenwood  Telephone  Exchange  has 
90  subscribers  and  four  trunk  lines.  A  new  metallic  switchboard  is  to  be 
put  in. 

WARRENSBURG,  ILL.— The  Warrensburg  Telephone  Company  has  200 
subscribers  and  a  50-drop  board.  It  has  100  miles  of  toll  line,  its  rates  being 
$12   per   year. 

RUSHVILLE,  ILL.— The  City  Council  has  revoked  the  franchise  of  the 
Western  Illinois  Telephone  Company  and  has  ordered  the  company  to  remove 
its  plant  within  ten  days.     The  telephone  company  has  employed  counsel. 

FLORA,  ILL. — The  new  rural  telephone  line  extending  south-east  of  this 
city  and  covering  portions  of  Clay  and  Wayne  counties  has  been  opened  for 
business.  The  line  which  was  built  expressly  for  the  farming  communities 
will  be  followed  by  the  construction  of  other  lines,  with  Flora  as  the  center 
of  the   system. 

CORYDON,  Ii\D. — The  Indiana  Home  Telephone  Company  has  been  granted 
a  franchise  over  the  highways  of  Harrison   County. 

EDINBURG,  IND. — The  Citizens'  Telephone  Company  operates  a  300-drop 
board,  and  has  280  subscribers  and  28  miles  of  toll  line. 

LAPEL,  IND. — Messrs.  E.  A.  Tull  &  Co.  operate  the  telephone  station 
here.  They  have  a  200-drop  board  with  200  subscribers.  They  purpose  connect- 
ing all   farms  within  a  radius  of   four  miles   from   town. 

BROWNSTOWN,  IND. — The  Brownstown  Telephone  Company  purchased 
this  business  last  September  and  since  then  has  added  another  loo-drop  board 
and  about  65  new  subscribers.  There  are  now  a  200-drop  board  and  200  sub- 
scribers. 

HALL,  IND. — The  Hall  Mutual  Telephone  Company  has  a  25-drop  board 
and  45  subscribers.  The  prospects  are  good  as  lines  are  being  built  all  the 
time  connecting  with  other  lines  giving  patrons  connections  with  about  2,000 
telephones. 

INDIANAPOLIS,  IND.— The  Central  Union  Telephone  Company,  which 
recently  moved  its  general  offices  from  Chicago  to  this  city,  is  now  running 
its  shops  and  supply  department  from  Chicago  to  a  building  on  West  Maryland 
Street,  in  this  city. 

EVANSVILLE,  IND. — During  the  recent  excitement  and  incidents  relative 
to  the  riot  that  occurred  in  this  city,  the  long-distance  telephone  company 
handled  at  least  half  of  the  business  of  correspondents  of  the  newspapers  in 
Indianapolis,  Cincinnati  and  Louisville. 

INDIANAPOLIS,  IND.— The  Carthage  Telephone  Company  has  filed  ar- 
ticles of  incorporation.  It  will  build  telephone  lines  and  exchanges  in  Rush, 
Henry,  Hancock  and  Shelby  counties.  The  capital  stock  is  $10,000.  The  prin- 
cipal office  and  exchange  will  be  in  Carthage.  Van  Hood,  F.  W.  Cregor,  L. 
A.   Hood  and   M.  A.  Greager  are  the  promoters. 

TORRES,  MEX. — A  new  telephone  line  has  been  constructed  between  this 
place  and  Campo   Santo   Nino. 

CHIHUAHUA,  MEX. — A  movement  has  been  inaugurated  here  looking 
towards  the  organization  of  a  new  telephone  comi>any  to  put  in  a  telephone 
system   in   competition   with   that   of  the   existing   company. 

CULI.'XCAN,  MEX. — An  extensive  telephone  system  is  to  be  established  in 
this  state  by  a  company  which  has  been  organized  for  that  purpose.  The  first 
long  distance  line  to  be  constructed  will  be  between  this  city  and  the  port  of 
Mazatlan. 

SALTILLO,  MEX. — John  Woessner,  of  this  city,  who  is  at  the  head  of  a 
syndicate  which  obtained  a  concession  from  the  Mexican  Government  for  the 
establishment  of  toll  telephone  lines  and  local  exchanges  throughout  Mexico, 
says  that  good  progress  is  being  made  in  the  construction  work.  The  first 
section  of  the  toll  lines  is  now  in  operation  between  Torreon,  Gomez  Palacio 
and  Lerdo  and  is  being  rapidly  extended  to  Saltillo,   Monterey  and  Durango. 

PLAINFIELD,  MICH. — The  Michigan  Telephone  Company  has  a  lodrop 
board,  three  subscribers  and  five  miles  of  toll  line.  The  Rural  Telephone 
Company  and  the  Livingstone  County  Telephone  Company  are  connected  with 
this   office. 

PLAINVIEW,  MINN.— The  Greenwood  Prairie  Telephone  Company  has 
a  iio-drop  board  and  300  subscribers,  with  50  miles  of  toll  line.  The  monthly 
rental   is   $1.00,   $1.50   and   $2.00. 

MORRIS,  MINN. — The  Stevens  County  Telephone  Company  operates  a 
250-drop  board  at  Morris;  25  at  Hancock;  30  at  Chokio  and  25  at  Cyrus,  with 
275  subscribers  in  all.  There  are  40  miles  of  toll  line,  and  rural  lines  will 
soon   be  built. 


MONTEVIDEO,  MINN.— The  Citizens'  Telephone  Company  has  a  300- 
drop  board  and  250  subscribers.  It  has  recently  built  a  brick  central  station 
and  put  in  some  cable,  and  is  now  building  farmers'  lines.  As  soon  as  present 
improvements  are  completed,  300  more  subscribers  are  expected,  there  being 
a  great  demand   for   farmers'  telephones. 

PALMYRA,  MO. — The  Palmyra  Telephone  Company  operates  a  200-drop 
board,  has   158  subscribers  and   150  miles  of  toll  line. 

POPLAR  BLUFF,  MO.— The  Poplar  Bluff  Telephone  Company  operates 
a  4qo-drop  Eureka  switchboard,  with  400  subscribers.  There  are  35  miles  of 
toll  line. 

SENECA,  MO. — The  Seneca  Telephone  Company  operates  a  iio-drop  board, 
with  the  same  number  of  subscribers,  and  50  miles  of  toll  line.  The  rates 
are  $12  and   $24. 

LA  PLATA,  MO.-  The  La  Plata  Telephone  Company  gives  service  to  175 
subscribers  at  $12  per  year.  It  has  also  75  miles  of  toll  line  and  operates 
a    200-drop    board. 

MOUND  CITY,  MO. — The  telephone  exchange  here  has  doubled  its  capacity 
within  the  past  year.  It  has  a  200-drop  board  and  350  subscribers,  city  and 
party  lines;  also   10  miles  of  toll  line. 

LIPTON,  MO. — The  Lipton  Telephone  Company  operates  a  200-drop  board, 
has  148  subscribers  and  20  miles  of  toll  line.  Farmers'  lines  average  900 
calls  daily.     The  company  intends  rebuilding. 

OREGON,  MO.— The  Oregon  &  Forest  City  Telephone  Company  operates 
a  2oo-drop  board  with  260  subscribers  and  50  miles  of  toll  line.  A  switch- 
board  of   400   drop   capacity   is   to   be   installed. 

NOVINGER,  MO. — The  Novinger  Telephone  Company  has  a  200-drop  board, 
75  subscribers  and  55  miles  of  toll  line.  Several  more  lines  are  to  be  built, 
and  a  great  deal  of  work  is  projected  for  this  season. 

GALLATIN,  MO. — The  Daviess  County  Telephone  Company  gives  good 
service  to  500  subscribers  and  operates  a  300  drop  board.  There  are  80 
miles  of  toll  line.     The  territory  hereabouts  is  pretty  well  covered. 

LADDONIA,  MO. — The  Laddonia  Telephone  Company  is  now  putting  in 
a  new  metallic  system,  and  building  two  farmers'  lines.  It  operates  a  100- 
drop  board,  has  65  subscribers  and   16  miles  of  toll  line.     Rates  are  $15. 

LEBANON,  MO. — The  Ozark  Telephone  Company  has  just  increased  its 
capital  stock  from  $6,000  to  $12,000,  and  is  rebuilding  and  enlarging  its  ex- 
change for  an  increase  of  50  per  cent,  more  business.  It  has  a  2oo-drop  board, 
225    subscribers   and    105    miles   of   toll  line. 

WEATHERBY,  MO.— The  De  Kalb  County  Mutual  Telephone  Company  has 
100  subscribers  and  600  miles  of  toll  line,  with  four  wires  to  the  pole.  The 
annual  dues  are  $3.  The  company  started  with  $5,000  capital.  It  now  has 
$25,000  paid  up,  and  has  bought  and  placed  17  switchboards  in  De  Kalb 
county.     The  main  office  is  at  Maysville,  Mo. 

PLYMOUTH,  OHIO. — An  ordinance  has  passed  providing  for  an  issue  of 
$4,000  bonds  for  the   purpose  of  building  a  municipal   lighting  plant. 

ELYRIA,  OHIO.— The  Elyria  Home  Telephone  Company  has  purchased  a 
new  building  and  will  install  a  new  central-energy  board  to  accommodate  2,000 
patrons. 

CECIL,  OHIO.— The  Cecil  Telephone  Company  has  been  incorporated  with 
$10,000  capital  stock.  The  incorporators  are  S.  E.  Demuth,  W.  A.  Weaver, 
William   Green,   Boyd   Randolph  and  C.   H.   Weaver. 

BUCYRUS,  OHIO.— Dr.  J.  A.  Chesney  has  succeeded  E.  Blair  as  president 
of  the  Bucyrus  Telephone  Company.  J.  C.  F.  Hall  has  been  elected  secre- 
tary-treasurer  and  A.   J.   Unger,   manager  of  the   company. 

LA  RUE,  OHIO. — The  La  Rue  Telephone  Company  has  been  chartered 
under  West  Virginia  laws,  with  a  capital  of  $50,000.  The  incorporators  are 
J.  H.  Leonard,  C.  F.  Stoll,  M.  A.  Taylor,  W.  F.  Kniffin  and  W.  F.  Johnson, 
of  La  Rue. 

JACKSON  CENTER,  OHIO.— The  Jackson  Center  Telephone  Company  has 
increased  its  capital  stock  from  $12,000  to  $25,000.  It  is  planning  a  number 
of  extensions.  W.  H.  Fledderjohann  is  president,  and  J.  P.  Zehner  general 
manager  of  the   company. 

MT.  VERNON,  OHIO.— The  Mt.  Vernon  Telephone  Construction  Company 
has  been  organized  with  $5,000  for  the  purpose  of  building  telephone  lines  in 
Knox  County.  E.  W.  Breece,  C.  E.  Painter,  E.  O.  Arnold.  P.  S.  Kelser  and 
H.   C.   Devin  are  the  incorporators. 

DELAWARE,  OHIO. — The  Citizens'  Telephone  Company  is  planning  exten- 
sions to  its  exchange.  The  company  is  building  a  large  number  of  farmers' 
lines  throughout  the  country  and  is  installing  branch  exchanges  at  Lewis  Center, 
Ostrander,  Leonardsburg  and  other  neighboring  towns. 

CLEVELAND,  OHIO. — The  Federal  Telephone  Company  has  extended  its 
option  on  the  stock  of  the  Columbus  Citizens'  Telephone  Company  from  July 
I  to  September  i.  The  option  provided  for  the  sale  by  the  Federal  Company 
of  its  holdings  in  the  Columbus  Citizens'  to  Columbus  parties  at  $60  per  share. 
The  option  also  extended  the  right  of  the  Federal  Company  to  buy  back  2,000 
shares  of  the  Columbus  stock  which  was  sold  to  Columbus  parties  some  time 
ago  at  $45. 

PIQUA,  OHIO. — Representatives  of  the  telephone  companies  in  Champaign, 
Miami,  Logan,  Shelby,  Darke,  Auglaize  and  Union  counties  met  at  Fiqua 
recently  and  formed  an  association  for  the  purpose  of  perfecting  better  traffic 
arrangements  for  the  handling  of  toll  business  in  this  district.  These  officers 
were  chosen:  L.  M.  Flesh,  Piqua,  president;  C.  H.  Marvin,  Urbana,  vice- 
president;  A.  J.  Hess,  Sidney,  secretary-treasurer.  Another  meeting  will  be 
held  in   Piqua  in   September. 

EL  PASO,  TEX. — The  Southern  Independent  Telephone  Company  will  have 
its  system  here  completed  and  in  operation  within  ninety  days. 

SARATOGA,  TEX. — The  Beaumont-Northwestern  Telephone  Company  ii 
establishing  a  telephone  exchange  here.  It  will  open  about  August  i  with  250 
subscribers. 
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HOUSTON.  TEX.-  It  i*  rrportcd  iliat  ilic  Soulliwrilcrn  Tcltfraph  &  Til- 
rphonc  C'«iiii>«iiy  hm  |>urcli»r<l  llic  iclcphonc  •yilcm  o(  llic  Cilitciu'  Tclciiliuiio 
Company  in  tliii  tity.  Il  i»  ilalcU  tliul  the  latter  i;uiii|iany  hat  ccaactl  cunitruc- 
lion  work. 

SI'llK.XNK.  WASH— The  Trodei  Council  h»  Initiucted  all  union  men  to 
order  their  lelephonca  taken  out  unlena  the  telephone  company  acccdci  10  the 
demand*  ol  the  >tr iking  telephone  exchange  girlt. 

Sl'OKANK.  WASH.— Docrr,  Mitchell  ft  Co..  are  making  an  effort  to  aecure 
a  (ranchiie  (or  an  indeprndeni  telephone  tyatem  in  thla  city.  It  I*  propotcd 
to  place  the  wire*  undrrground  and  to  extend  the  line*  into  the  (arming 
dittricta. 

Sl'OKANK.  W.\S11.  lleing  unwilling  to  auhmit  to  the  company'*  rule  (or- 
bidding  the  telephone  operator*  to  di*prn*e  with  neck  ribbon*  or  to  wear  their 
hair  low  on  hot  days,  eighly  o(  the  telephone  girl*  have  gone  out  on  a  *trike.  The 
trade*  council  i*  asnsling  the  girl*  and  nn  effort  i*  being  made  to  have  all  the 
union  men  take  out  their  telephones.  The  place*  are  being  lillrd  by  other 
girii  and  the  icrvicc  continue*  in  operation. 


ELECTRIC  LIGHT  AND  POWER. 


GADSDEN,  ALA.— It  is  reported  that  Capt  W.  P.  I..iy  intends  to  utilize 
the  water  |)ower  developed  on  his  recently  purchased  property  on  Wills  Creek 
(or  (urnishing  electric  power  to  Gadsden,  Attalla  and  Alabama  City.  It  i* 
his  intention  to    construct  a  plant  on  Big  Creek  to  develop  500  horse  power. 

GR.\ND  VIEW,  .\RIZ.— The  Grand  Canyon  Company  of  this  place  has  had 
estimates  made  on  the  cost  of  a  power  plant  that  may  be  established  at  Mooncy 
Falls,  on  Cataract  Creek,  about  forty  miles  from  the  mine.  The  establishment 
of  an  electrical  generating  plant  for  that  place  for  the  purpose  of  affording 
power  for  the  operation  of  the  mine  here  is  contemplated. 

M.WER,  ARIZ. — The  substation  of  the  electric  transmission  line  which  is 
being  built  in  this  section  by  a  company  of  which  Mrs.  I.  E.  Tutt  is  vice- 
president  and  general  manager,  will  be  located  here.  The  proposed  power 
plants  of  the  company  will  be  located  on  Fossil  Creek,  in  Yavapai  County. 
.•\ccording  to  the  statements  of  the  promoters  of  the  project  6,000  horse  power 
is  to  be  developed  in  two  plants,  one  of  2,50o-hp  and  the  other  of  3,50ohp.  A 
number  of  tunnels,  ditches  and  flumes  are  to  be  constructed.  The  transmission 
lines  are  to  run  to  Mayer,  Portland,  Prescott,  Jerome  and  other  mining  and 
industrial  centers.     The  several  lines  will  each  be  50  to  75  miles  long. 

IDAHO  SPRINGS,  COLO.— The  rate  war  that  has  been  in  existence  in 
Idaho  Springs  for  the  last  two  years  on  incandescent  and  arc-light  service 
is  at  an  end.  The  fight  has  been  between  the  electrical  department  of  the 
Gem  Extension  Mines  Company,  Consolidated,  and  the  Canada  Electric  Com- 
pany which  receives  its  power  from  the  United  Light  &  Power  Company,  of 
Georgetown.  The  competition  brought  the  rates  for  incandescent  lighting 
down  to  as  low  as  10  cents  a  month  per  incandescent  lamp,  but  an  agreement 
has   now    been   reached  and   equitable   rates   restored. 

BARNESVILLE,  GA. — Bonds  have  just  been  sold,  the  proceeds  to  be  used 
for  an  electric  light  plant  and  to  improve  the  water  works. 

CONYERS,  GA. — The  question  of  constructing  an  electric  light  plant  and 
water   works   is  under  consideration.     John   H.   Almand    is   mayor. 

BAR.NESVILLE,  GA.— Bids  will  be  received  Aug.  3  by  the  City  Council 
for  furnishing  apparatus  and  supplies  for  the  municipal  electric  light  plant, 
including  one  loo-kw  alternating  current  generator,  one  exciter  for  same,  one 
isohp  high  speed  engine,  one  150-hp  Corliss  engine,  one  150-hp  closed  feed- 
water   heater,   etc.     J.  A.    Blalock   is   City   Clerk. 

JERSEYVILLE,  ILL. — A  deed  of  tinist  for  $15,000,  given  by  the  Jersey- 
ville  Light,  Heat  &  Power  Company  to  William   Morgan  Hand,  has  been  filed. 

PLYMOUTH,  ILL.— The  Plymouth  Gas,  Light  &  Fuel  Company  has  been 
incorporated,  with  a  capital  of  $30,000,  by  John  B.  Bowell,  Prosper  A.  Ball, 
Chas.  A.    Wallace,  and  others. 

ALTON,  ILL. — The  City  Council  has  authorized  the  drawing  of  a  ten- 
year  contract  with  the  Alton  Railway,  Gas  &  Electric  Company  for  lighting 
the  city  streets.  The  proposition  is  to  install  160  2,000-cp  open  arc  lamps, 
at   $69   per   light  per   year. 

WABASH,  IND. — A.  S.  Maltby  has  submitted  his  report  to  Council  on  the 
proposed  electric  light  plant  He  estimates  the  cost  of  constructing  a  plant 
here   as   $41,000. 

BURLINGTON',  lA. — The  Council  has  under  consideration  an  ordinance 
providing  for  the  placing  of  all  wires  underground. 

GUTHRIE  CENTER,  lA. — The  contract  for  the  construction  of  the  muni- 
cipal electric  light  plant  has  been  awarded  to  the  Rock  Island  Electric  Con- 
struction Company,  of  Rock  Island,  HI.  The  plant  will  have  a  capacity  of 
2,000  lights  and  will  cost  $20,000. 

DANVILLE,  KY. — An  election  will  probably  soon  be  held  to  vote  on  the 
question  of  constructing  an  electric  light  plant  to  cost  about  $30,000. 

VIDALI.A.,  L.\. — An  election  will  be  held  to  vote  on  issuing  bonds  for  an  elec- 
tric light  plant   and   water   works. 

WILLI.\MSTOWN,  MASS.— The  trustees  of  Williams  College  are  reported 
to  be  considering  the  construction  of  an  electric   light  plant 

FALL  RIVER,  M.\SS. — The  Board  of  Aldermen  has  passed  an  ordinance 
providing  for  the  establishment  of  a  municipal  electric  light  plant. 

FORD,  MICH. — The  Michigan  Electric  Company,  of  Detroit,  has  secured 
the  contract  for  an  electric  light  system   for  $3,337. 

BADAXE,  MICH.— Bids  will  be  received  July  30  by  George  W.  Oark, 
Village   Clerk,  for  $11,730   bonds  for  electric  light  and  water  works  extension. 


SAN  DLAS.  MKX. — H.  U.  Maacet,  who  1*  taid  to  rcpretcnt  a  *yndicate  of 
California  capituli«t*.  hat  been  invettigating  the  aituation  here  with  the  view 
o(  ratuliliiliiiig  uii  electric    light   plant  and  *trret   railway   •yilcm. 

VUTdKIA,  MEX. — An  American  Kiinpuiiy  recently  »ent  a  repreaentative  to 
llii*  •eilioii  to  inveiitigatc  the  (ra*ibility  u(  ettublithing  an  electric  power  plant 
on  *uine  of  the  iivrr*  that  lliiw  through  the  region  between  here  and  the  Gulf 
'""•1.  It  i«  •lateil  that  an  abundance  o(  water  power  i*  available  on  *umc  of 
tlir*c  (treani*  ami  lliat  it  i*  the  intention  o(  the  lornpany,  i(  the  report  o(  itt 
ex|>ert  it  favorable,  to  ulilitc  thi*  (or  generating  electrical  energy  that  will  be 
•upplied  to  lliii  city  and  to  minea  and  ranches  (or  commercial  and  induatrial 
purpoaea. 

IT.  SNEI.LING.  MINN.— C.  F.  Mcllride,  of  St.  Paul,  i(  *Uted  to  have 
aecured   the  contract    (or   an   electric  light   plant  at   $19,276. 

MERIDIAN,  MISS.  It  i*  *tate<l  that  the  Meridian  Light  &  Power  Company 
will  erect  at  once  a  new  brick  power  hnute  and  inatali  new  machinery,  at  a 
coat  o(  $100, oon.  The  contract  (or  boiler*  hat  been  let.  Ford,  Hacon  tk  Oavi*. 
149  Broadway.  New  York,  N.  Y.,  are  the  engineer*. 

SKW.AKD,  .NEB. — The  citizena  have  voted  to  i**uc  $7,000  bond*  for  an  elec- 
tric   light   plant 

LINCOLN,  NEB.— T.  K.  Craven,  of  Bloomfield,  ha*  filed  with  the  State 
Board  of  Irrigulion  a  petition  for  permi**ion  to  uae  the  water*  of  the  Niobrara 
just  above  its  confluence  with  the  Mitiouri  to  develop  power  for  street  railwayt 
and  electric  lighting. 

LAS  VEGAS,  N.  M.— It  is  reported  that  the  La*  Vega*  &  Hot  Spring* 
Electric  Railway,  Light  &  Power  Company  propotct  to  construct  a  lighting 
plant    at    a    cost    of    about    $28,000. 

AKRON,  N.  Y.— Contract*  for  lighting  thi*  village  by  electricity  have  been 
awarded  to  the  Niagara  Engineering  Company,  which  will  do  the  line  construc- 
tion work.  The  Ft.  Wayne  Electric  Company  will  initall  the  dynamo*  and 
station    equipment. 

P(JRT  DICKINSON,  N.  Y.— The  George  O.  Moon  Power  Company  has 
been  organized  to  build  a  dam  across  Chenango  River  at  Port  Dickinson, 
from  which  about  40ohp  wili  be  developed  for  the  operation  of  an  electric 
power  and  lighting  plant  for  Port  Dickinson  and  the  furnishing  of  power  for 
the  mills  and  elevator  of  G.  O.  Moon  &  Co..  Binghamton.  Walter  C.  Moon 
is    president. 

BURLINGTON,  N.  C. — It  was  voted,  July  14.  to  issue  bonds  for  an  electric 
light    plant. 

BURLINGTON,  N.  C. — The  town  of  Burlington  has  voted  $18,000  bond* 
for  an  electric  light  plant  to  be  owned  and  operated  by  the  city. 

DAYTON,  OHIO. — The  Citizens  Heat,  Light  &  Power  Company  has  ap- 
plied for  a  franchise  for  lighting  the  streets  of  Dayton.  H.  J.  Myers  is  pres- 
ident and   general  manager. 

BAKER  CITY,  ORE.— The  plant  of  the  Baker  Gas  &  Electric  Company, 
which  was  recently  destroyed  by  fire  has  been  entirely  rebuilt,  including  the 
installation  of  a  new  Nordberg-Corliss  and  200-kw  generator  and  the  erection 
of  a  new  building.  The  new  plant  was  operating  in  38  days  from  the  time  the 
old  plant  burned.  T.  B.  Whitted,  consulting  engineer  of  Denver,  Colo.,  had 
charge  of  the    installation   of   the   new   equipment. 

BAKER  CITY,  ORE. — The  Rock  Creek  Power  &  Transmission  Company  has 
recently  let  contracts  and  is  beginning  the  installation  of  a  i,ooo-hp  water  power 
plant  on  Rock  Creek,  16  miles  from  Baker  City.  The  plant  will  consist  of  two 
400-kw  three-phase  alternators,  driven  by  De  Remer  water  wheels  under  a 
940  ft.  head,  switchboard,  step-up  and  step-down  transformers  and  a  16-mile 
transmission  line.  Power  will  be  supplied  to  the  Baker  Gas  &  Electric  Com- 
pany and  to  mines  in  the  vicinity.  Water  will  be  carried  to  the  power  station 
through  a  1  ^  mile  flume  and  a  2,600  ft.  riveted  pipe  line.  The  transmission 
will  be  made  at  22,500  volts  over  No.  6  bare  copper  wires.  T.  B.  Whitted,  of 
Denver,  Colo.,  is  the  consulting  engineer  and  contractor  for  the  entire  plant 
with  the  exception  of  the  flume  and  building.  It  is  expected  that  the  plant 
will  be  in  operation  by  January   i   next. 

MONTREAL,  QUE.— The  Montreal  Light,  Heat  &  Power  Company,  which 
recently  secured  a  monopoly  of  all  the  water  power  around  Montreal  by  pur- 
chasing the  Lachine  Hydraulic  &  Land  Company,  announces  that  an  increase 
in  the  price  of  electricity  will  be  made.  All  existing  contracts  will  be  can- 
celled and  when  the  new  contracts  are  made  a  discount  of  only  10  per  cent, 
will  be  allowed  on  one  year  contracts,  and  15  per  cent,  on  five-year  contracts 
will  be  allowed  instead  of  33H  per  cent  discounts. 

TRENTON,  TENN.— On  August  12  the  town  of  Trenton  will  vote  on  the 
question  of  issuing  bonds  to  purchase  the  local  electric  light  plant  and  put  in  an 
up-to-date   system. 

BRENHAM,  TEX.— William  Perry,  general  superintendent  of  the  electric 
light  plant  here  says  that  the  plant  is  to  be  improved  and  its  capacity  increased. 

WACO,  TEX. — The  preliminary  steps  have  been  taken  looking  to  obtain- 
ing power  from  the  Brazos  and  Bosque  Rivers  at  points  near  here  to  be  util- 
ized in  generating  electrical  energy  to  be  distributed  throughout  Central  Texas. 
The  enterprise  is  being  promoted  by  the  Business  Men's  Club,  of  Waco,  which 
is  co-operating  with  the  citizens  of  other  localities  of  this  region.  The  local 
committee  which  has  charge  of  the  matter  consists  of  J.  T.  Davis,  Bart  Moore, 
R.  T.  Dennis,  C.  M.  Hobby,  T.  N.  McMulIen,  Jr.,  William  Cameron  and  C 
W.    Hobson. 

PALOUSE,  WASH.— The  City  Council  has  granted  D.  G.  Klinefelter,  of 
Shelton,  Wash.,  a  25-year  electric  light  franchise. 

NEENAH,  WIS. — The  Wisconsin  Traction,  Light,  Heat  &  Power  Company 
will  petition  the  Council  of  Neenah  and  Menasha   for  electric  light  franchises. 

IXDEPEXDEXCE,  WIS. — Contracts  for  constructing  the  electric  light  plant 
have  been  awarded  as  follows:  Electric  equipment  to  the  Ft.  Wayne  Electric 
Works,  Ft  Wayne,  Ind.,  for  $2,998,  and  steam  plant  to  the  Crowley  Electric 
Company,  Duluth,  Minn.,  for  $3,050. 
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The  Electric  Railway. 


BIRMINGHAM,  ALA.— Work  has  begun  on  changing  the  Powdcrly-Bessc- 
mer  line  of  the  Birmingham  Railway,  Light  &  Power  Company  from  steam 
to    electricity. 

NORWICH,  CONN.— It  is  reported  that  the  controlling  interest  in  the 
Norwich  Street  Railway  Company  and  the  Montvillc  Street  Railway  Company, 
which  has  been  held  by  Tucker,  Anthony  &  Co.,  of  Boston,  has  been  purchased 
by   Stillman   F.   Kelley,  of   that  city. 

ATLANTA,  GA. — The  committee  on  roads  and  bridges  has  recommended 
that  right  of  way  be  granted  to  the  Piedmont  Electric  Railway  Company 
which  proposes  to  build  a  road  from  Atlanta  to  Rosewell. 

ROCKFORD,  ILL.— The  Interstate  Electric  Railway  Company,  of  Rock- 
ford,  has  been  incorporated,  with  a  capital  of  $50,000.  The  incorporators  and 
first  board  of  directors  are  N.  F.  Thompson,  M.  A.  Beal,  E.  H.  Keeler,  H. 
N.   Starr,   R.   G.    McEvoy,  all   of  Rockford. 

OTTAWA,  ILL. — All  the  property  of  the  Ottawa  Railway,  Light  &  Power 
Company  has  been  sold  to  Rollins  &  Sons,  the  Boston  bankers,  who  hold 
all  the  outstanding  bonds  of  the  company.  The  price  paid  was  $160,000.  It 
is  understood  that  the  purchasers  will  at  once  proceed  to  make  many  improve- 
ments  in    the   road. 

BELLEVILLE,  ILL. — Articles  of  incorporation  have  been  filed  by  the  South- 
ern Illinois  Electric  Railroad  Company,  capitalized  at  $50,000.  The  principal 
office  of  the  company  will  be  at  Mount  Vernon,  111.  The  incorporators  are 
J.  R.  Pierce,  G.  F.  M.  Ward,  Sam  Casey,  Louis  G.  Pavey,  Samuel  T.  Maxey 
and  A.  N.  Johnson. 

BLUFFTON,  IND.— The  Muncie,  Hartford  &  Fort  Wayne  Interurban  Rail- 
road Company  has  bought  ground  to  be  used  as  a  location  for  the  power 
plant  and  car  houses  at   Bluffton. 

SOUTH  BEND,  IND.— The  Hobart  &  Western  Interurban  Company,  under 
the  name  of  the  Indiana  Northern,  has  obtained  a  franchise  through  South 
Bend  and   St.  Joseph  County  to  the  Laporte  County  Line. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Southwestern  Electric  Rail- 
way, the  new  Martinsville  line  by  the  way  of  Waverly,  is  to  be  constructed  by 
the  Interurban  Railway  Construction  Company,  of  Indianapolis,  which  has 
been  incorporated,  with  $10,000  capital  stock.  F.  E.  Bakeman,  W.  S.  Taylor, 
Mrs.   Jean   Brudi,   W.   G.  Wagenhals  and  O.  M.   Murphy  are  the  directors. 

NEW  ALBANY,  IND.— The  stockholders  of  the  New  Albany  Street  Railway 
Company,  at  their  annual  meeting,  elected  the  following  board  of  directors  for 
the  ensuing  year:  Samuel  Insull,  of  Chicago;  R.  W.  Waite,  James  W.  Duntar, 
Louis  Hartman  and  Alexander  Hartman,  New  Albany.  Samuel  Insull  was 
elected  president;  Louis  Hartman,  vice-president;  R.  W.  Waite,  secretary  and 
treasurer. 

INDIANAPOLIS,  IND.— Work  on  the  Indianapolis,  Danville  &  Rockville 
Traction  Company's  line,  which  will  reach  the  Parke  County  coal  fields,  will 
begin  this  month,  according  to  the  announcement  of  President  Fauvre,  of  the 
Indianapolis  &  Eastern,  of  which  the  new  road  will  be  an  extension.  The 
Danville  Construction  Company,  which  is  to  build  the  road,  has  been  incor- 
porated with  $100,000  capital.  F.  M.  Fauvre,  John  W.  Chipman,  Melford  B. 
Wilson,  Ansel  Fatout  and  C.  E.  Morgan  are  directors.  The  distance  between 
Indianapolis  and   Danville  is   20  miles. 

ARDMORE,  I.  T. — The  Ardmore  Coal  &  Power  Company  has  applied  to 
the  City  Council  for  a  franchise  to  construct  an  electric  railway  here. 

WICHITA,  KAN. — The  Arkansas  Valley  Interurban  Railway  Company  has 
been  chartered  to  build  an  electric  railway  from  Wichita  to  Arkansas  City. 
The  total  length  of  the  line  will  be  83  miles.  The  main  power  station  will 
be  at  Oxford,  where  it  is  believed  there  is  sufficient  water-power  to  run  the 
whole  line,  unless  it  may  be  a  month  or  two  in  summer,  when  they  will  possibly 
need  a  small  steam  plant  as  an  auxiliary.  The  water-power  is  to  be  taken 
from  the  Arkansas  River,  which  it  is  estimated  will  furnish  2,200-hp  at  ordinary 
low  water,  and  i,5oohp  is  the  amount  estimated  to  run  the  road.  The  company 
is  capitalized  at  $1,000,000.  The  officers  of  the  company  are  O.  A.  Boyle,  pres- 
ident; William  Allison,  vice-president;  J.  E.  Howard,  secretary;  C.  L.  Davison, 
treasurer.     All   the  officers  are   residents  of   Wichita. 

FRANKFORT,  KY.— W.  S.  Louge,  of  Cleveland,  Ohio,  said  to  be  repre- 
senting Pennsylvania  capitalists,  has  purchased  a  twenty-year  franchise  for  the 
operation  of  an  electric  street  passenger  and  express  railway  here. 

THIBODAUX,  LA. — It  is  said  that  work  will  soon  begin  upon  the  proposed 
third-rail  electric  railway  between  Thibodaux  and  Donaldsville  and  the  impor- 
tant towns  down  the  Gulf  Coast.  The  road  will  be  124  miles  long.  C.  P. 
Young  is  said  to  be  the  principal  promoter  of  the  project. 

FITCHBURG,  MASS.— The  Leominster,  Ayer  &  Shirley  Street  Railway  will 
be  built  from  North  Leominster  to  Ayer  this  year.  The  line  is  nine  miles 
long.  It  is  also  stated  that  the  Lowell  &  Ayer  Street  Railway,  in  which  the 
same  persons  are  interested,  will  also  be  built  this  year. 

MINNEAPOLIS,  MINN.— Henry  C.  Hanke  and  Edwin  J.  Forstcr  have 
petitioned  the  County  Commissioners  for  a  franchise  for  the  construction  of 
an  electric  railway  from  Minneapolis  through  Robbinsdale,  Osseo  and  Champ- 
lin  to  Anoka.  It  is  the  intention  of  the  promoters  to  connect  with  the  Twin 
City   Rapid  Transit  Company's  line   now   running  to   Robbinsdale. 

LINCOLN,  NEB. — Articles  of  incorporation  have  been  filed  for  the  Sioux 
City,  Homer  &  Southern  Railway.  The  capital  stock  is  fixed  at  $500,000,  al- 
though the  articles  provide  for  an  increase  to  $1,000,000.  The  incorporators  are 
largely  Sioux  City  and  Omaha  people,  including  Senator  Joseph  H.  Millard, 
Postmaster  Crow  and  J.  B.  Haynes,  of  Omaha;  R.  A.  Talbot,  of  Sioux  City, 
and  R.  S.  Hall  and  C.  J.  O'Connor,  of  Homer. 

CHARLOTTE,  N.  C— It  is  reported  that  Washington,  N.  C,  Kinston  and 
Greenville  will  be  connected  by  an  electric  railway  and  that  Upshur  &  Co.,  of 
Philadelphia,   will   underwrite   it. 


ALBANY,  N.  Y. — The  Albany  &  Hudson  Railway  Company  has  Secured 
permission  from  the  State  Railroad  Board  to  issue  $150,000  in  bonds  for  mak- 
ing improvements  to   its  line. 

ALBANY,  N.  Y. — The  opposition  to  the  building  of  the  AlbanyCatskill 
Electric  Railroad  has  been  withdrawn.  The  road  will  begin  construction  next 
Spring.     The  distance  is  about   35   miles. 

NEW  YORK,  N.  Y. — The  contract  for  sinking  the  Weehawken  shaft  of  the 
Hudson  River  Tunnel  of  the  Pennsylvania  Railroad  has  been  filed  in  the 
Hudson  County  Clerk's  office  at  Jersey  City.  The  contracting  parties  are  the 
Pennsylvania  and  New  Jersey  &  New  York  Railroad  Companies  and  the 
United  Engineering  &  Construction  Company,  of  New  York.  The  work  is 
to  be  completed  by  Dec.  8,  1903,  the  contractors  to  forfeit  $250  for  each  day's 
delay. 

ROCHESTER,  N.  Y.— The  Monroe  County  Belt  Line,  owned  by  the  Roches- 
ter, Syracuse  &  Eastern  Railroad  and  built  through  the  village  of  Fairport,  has 
elected  officers  as  follows:  Andrew  H.  Brown,  president;  De  Witt  C.  Becker, 
vice-president;  Merton  E.  Lewis,  secretary;  Percy  R.  McPhail,  treasurer; 
Andrew  H.  Brown,  of  Despatch:  Percy  R.  McPhail,  Charles  T.  Chapin,  Mer- 
ton E.  Lewis,  of  Rochester;  William  Nottingham,  of  Syracuse;  Walter  A. 
Paroe,  of  Fairport,  directors. 

COHOES,  N.  Y. — At  a  meeting  held  at  Crescent,  N.  Y.,  for  the  purpose  of 
forming  an  electric  railway  company  to  connect  Schenectady  and  Cohoes  by 
trolley  the  following  board  of  directors  was  selected:  William  K.  Mansfield, 
E.  H.  Stiles,  D.  C.  Fry,  Peter  Smith,  Freeman  Guyer,  James  A.  Buck,  E.  H. 
Shear,  R.  E.  Dedrick,  C.  L.  Van  Slykc.  Subsequently  the  board  of  directors 
elected  the  following  officers:  President,  James  A.  Buck;  vice-president,  Wm. 
K.  Mansfield;  secretary  and  treasurer,  R.  E.  Dedrick.  Steps  will  be  taken 
at  once  to  secure  the  right  of  way  and  franchise,  and  it  is  expected  that  active 
operations  will  be  commenced  in  the  near  future. 

DAYTON,  OHIO. — The  Lebanon  &  Franklin  Traction  Company  has  increased 
its   capital   stock   from   $10,000   to  $160,000. 

D.^YTON,  OHIO. — The  Dayton  &  Southern  Railroad  Company  has  increased 
its  capital  stock  from  $10,000  to  $150,000.  M.  L.  Mourer  is  president  and  F. 
E.    James,   secretary. 

COLUMBUS,  OHIO.— The  Scioto  Valley  Traction  Company  has  increased 
its  capital  stock  from  $1,000,000  to  $3,000,000.  W.  F.  Burdell  is  president  of 
the  company,  and   E.   R.   Sharp,  secretary. 

LOGAN,  OHIO. — The  Lancaster,  Logan  &  Nelsonville  Traction  Company 
has  filed  papers  of  incorporation  with  a  capital  stock  of  $10,000,  the  incor- 
porators being  A.   Magoon,  J.   W.  Jones,  D.  A.   Bannells  and  others. 

TOLEDO,  OHIO.— The  Findlay,  Fort  Wayne  &  Western  Railway  has  been 
sold  at  Master's  sale  at  Ottawa  to  Judge  J.  J.  Moore,  of  New  York,  who,  it 
is  said,  represented  the  Cincinnati,  Hamilton  &  Dayton  Traction  Company, 
which  has  been  in  control  of  the  property   for  the  past  year. 

CLEVELAND,  OHIO.— The  Kingsville  &  Southern  Railway  Company,  of 
Cleveland,  has  been  incorporated,  with  $20,000  capital  stock,  by  E.  F.  Pegg, 
L.  E.  McAuley,  F.  M.  Nowak,  C.  W.  Sailtzer  and  Thos.  H.  Bell.  The  com- 
pany plans  to  build  an  electric  railway  from  Kingsville  to  North  Kingsville. 

NAZARETH,  PA. — The  Town  Council  has  granted  a  franchise  to  the  Easton 
&   Belvidere   Electric   Railway   Company. 

HUMMELSTOWN,  PA. — The  Borough  Council  has  granted  a  franchise  to 
the   Palmyra  &  Hummelstown  Electric  Railway  Company. 

SCRANTON,  PA. — A  route  has  been  surveyed  for  an  electric  railway  from 
Scranton  to  the  summit  of  Bald  Mountain,  and  a  charter  will  soon  be  applied 
for.     Local  capitalists  are  backing  the  venture. 

POTTSTOWN,  PA.— It  is  reported  that  the  Pottstown  &  Reading  Street 
Railway  has  closed  all  contracts  for  material,  and  that  the  construction  of  the 
road,  which  will  form  the  connecting  link  by  electric  railway  between  Phila- 
delphia and  Reading,  will  be  started  at  once. 

CORRY,  PA. — The  Erie,  Cambridge,  Union  &  Corry  Traction  Company  has 
purchased  the  abandoned  Clark  &  Warren  refinery  site,  where  its  power  house 
and  car  houses  will  be  built.  This  road  has  accepted  the  local  franchise,  and 
cars  will  probably  be  running  between  Corry  and  Erie  by  July,   1904. 


Legal. 


TELEPHONE  TAXES.— In  a  recent  case  before  the  Supreme  Court  of  New 
Hampshire,  between  the  New  England  Tel.  &  Tel.  Co.  and  the  city  of  Man- 
chester, it  was  held  that  real  estate  owned  by  a  telephone  company  and  used 
in  its  ordinary  business  is  not  subject  to  taxation  by  the  town  in  which  it  is 
situated;  being  already  taxed  by  the  state  board  of  equalization.  In  1901  the 
state  board  of  equalization,  acting  under  chapter  64  of  the  Public  Statutes,  de- 
termined the  value  of  the  plaintiff's  property  in  this  state  for  purposes  of  tax- 
ation to  be  $320,000,  and  assessed  a  tax  thereon  of  $5,408.  which  sum  was 
paid  to  the  state  treasurer.  In  the  same  year  the  assessors  of  Manchester 
assessed  a  tax  upon  the  plaintiffs'  real  estate  on  Concord  Street,  and  payment 
of  the  same  was  demanded.  A  petition  for  abatement  was  seasonably  filed  and 
denied.  March  8,  1902,  the  plaintiffs  under  protest  paid  to  the  city  the  sum 
of  $256.26,  as  the  amount  of  the  tax  and  interest  thereon. 


NEW  Industrial  companies. 


THE  ELECTRIC  RUBBER  MANUFACTURING  COMPANY,  of  Jersey 
City,  has  been  incorporated,  capital,  $1,000,000.  Incorporators:  Charles  H. 
George,  Smith  J.   MuUin,   William  O.   McCarthy. 

THE  ST.  LOUIS  AUTOLECTRIC  COMPANY.  St.  Louis.  Mo.,  has  been 
incorporated  with  a  capital  stock  of  $4,000,  fully  paid.  The  shareholders  are 
S.   H.    Wheelhouse,   E.    V.    P.   Ritter   and   R.    F.   Goodnow. 
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nil  (ill.l.  KLKCIKIC  COMI'ANY,  of  New  York,  lut  been  uicur|>uriilr<l 
with  a  capital  atuck  of  $iuu,ooo.  The  Ulreclon  arc  C  I*.  Ualcly,  o(  Mtinaru- 
neck;   K.   K.   Ciill.  of  Yonkrr*.  and  C.    D.   Wood,  Jr.,  of    Krooklyn. 

TIIK  I.AMPSON  KLKCTRICAI-  INDIl  ATCJK  &  AUVKKTISING  DKVICE 
COMI'ANY,  of  New  York,  liat  brrn  incorporalcd  with  u  capital  of  $is>ooO' 
Direclort:    K.   I>.    I.ampion,  Mryrr  Michael  and   K.  C.   Stoddard,   New   York. 

TJIE  WORLDS  I'AIK  AUTOMOUILE  COMI'ANY  filed  arllclea  of  Incor 
poratiun  at  St.  I.nun,  with  a  inpitnl  ilock  of  |6uo,oou,  full  paid.  Thomai  J. 
Iloolan,  Charlem  M.  J'olk,  T.  J.  I'lanagnn,  Lawrence  W.  Day,  Spcnce  L.  l-in- 
ley,  A.  L.  V.  Mueller.  Janiei  C.  Kipey,  Jnme«  Axlell.  Michael  llurit,  Charlea 
Vuiline  and   II.    K.  Simon  are  the  incorporator*. 

TIIK  ZAUN  KLKCTKIC  COMI'ANY.  located  at  joj  North  nth  Sirert. 
St.  Louis.  Mo.,  hua  hern  forinrd  with  a  capital  of  $5.uoo.  piiid  u|i.  Mr.  Wil- 
liam i;.  Zahn  in  picsidrni  iind  Kcncriil  uianuger,  Mr.  William  V..  Howard,  nee- 
retory.  The  company  »»•  incorporated  for  the  purpoae  of  huying  and  (elliuK 
electrical  machinery   and  >upplie>  and  doing  a  general  contracting   butlne**. 


Obituary. 


MK.  KAI.ril  LAZARUS,  of  Columbus,  Ohio,  a  director  in  both  the  local 
electric  lighting  and  street  railway  companies  died  in  that  city  on  July  aj. 
lie  was  5 J  years  of  age  and  as  n  hotel  man.igcr  and  business  man  had  ac- 
quired  a   large    fortune. 

MR.  R.  11.  KOKROKRER.— Congressman  Robert  11.  I'oerderer,  of  the 
Fourth  Pennsylvania  District,  died  at  his  home  in  Torresdalc,  a  surburb  of 
Philadelphia,  on  July  j6.  He  had  been  ill  for  some  time  from  a  complica- 
tion of  diseases.  Mr.  Foerderer  was  born  in  Germany  in  i860  while  his  par- 
ents were  sojourning  in  Europe.  lie  was  elected  to  the  Eifty-sevcnth  Congress 
as  a  Congressman-at- Large  and  re-elected  to  the  Fifty-eighth  Congress  from 
the  Fourth  District  of  Philadelphia.  He  was  a  large  manufacturer  of  leather 
and  was  president  of  the  Keystone  Telephone  Company,  of  Philadelphia,  whose 
large  independent  system  has  l)een  described  in  these  pages.  He  was  also  very 
greatly  interested  in  electric  traction  developments  in   Philadelphia. 

MR.  C.  A.  MORSS.— Advices  from  Boston,  Mass.,  state  that  Mr.  Charles 
.\nthony  Morss,  president  of  the  Simplex  Electrical  Company,  died  suddenly 
on  July  27,  of  heart  disease.  He  was  born  in  Boston  on  October  15.  1822,  and 
his  ancestors  on  both  sides  were  among  the  original  Puritan  settlers  of  New- 
buryport.  Soon  after  leaving  school  Mr.  Morss  entered  the  wire  business  with 
a  firm  occupying  the  same  Cornhill  Building  which  for  nearly  sixty-five  years 
had  been  bis  own  headquarters.  He  was  identified  with  the  Old  South  Church 
as  a  member  of  its  standing  committee.  His  wife  and  four  sons  survive  him. 
For  many  years  past  be  has  been  through  the  Simiilcx  Company  identified 
prominently    with    electrical    wire    insul.ition    and    electric    heating    interests. 

MR.  GEORGE  .\.  COOKE.— We  regret  exceedingly  to  record  the  death  at 
Oak  Park,  Chicago,  of  Mr.  George  A.  Cooke,  son  of  Mr.  and  Mrs.  W.  J. 
Cooke.  This  promising  young  engineer,  whose  father  is  so  well  known  in 
the  electric  and  street  railway  field  from  his  connection  with  the  McGuire 
Truck  interests  in  Chicago,  was  brought  up  at  Oak  Park  in  the  public  and  high 
school.  Deciding  to  obtain  training  as  a  mechanical  and  electrical  engineer 
he  then  began  a  special  course  of  training  in  Chicago,  and  later  pursued  a 
course  at  Purdue  University.  With  characteristic  energy  and  ambition  he 
immediately  began  what  he  hoped  to  make  his  life  work,  with  the  Westing- 
house  Company,  and  for  a  time  was  located  at  Toledo,  Ohio,  the  former  home 
of  his  family,  in  the  construction  of  an  electric  railway  where  he  had  a  great 
deal  to  do  with  the  construction  of  the  feeder  conduits,  etc.  From  overwork 
and  exposure  his  health  became  impaired.  After  spending  a  winter  in  Flor- 
ida he  seemed  entirely  restored,  and  resumed  work  in  Toledo,  where  he  met 
with  signal  success.  As  the  result  of  a  severe  cold  he  was  compelled  to  go 
to  .•\rizona  for  a  winter.  Later  he  went  to  California,  and  then  for  a  year  to 
Honolulu.  During  these  years,  while  seeking  restoration  by  change  of  cli- 
mate, he  persisted  in  business  activity,  engaging  in  the  installing  of  mining 
and  electrical  apparatus.  After  a  severe  illness  last  winter  he  went  back  to 
Oak  Park,  and  for  five  months  made  a  brave  fight  for  life.  He  was  a  fine 
type  of  young  American  manhood  with  all  its  capability,  push,  energy,  cheer- 
fulness and  determination  to  win.  He  was  a  member  of  the  First  Presbyterian 
church,  and  leaves  a  wide  circle  of  friends  who  mourn  his  loss  and  extend 
heartfelt  personal   sympathy  to   the  bereaved  parents  and  sister. 


PERSONAL. 


MR.  FREDERICK  C.  MOTT  has  taken  charge  of  the  Eastern  office  of  the 
.\mcrican  Conduit  Company  at  1 70  Broadway,  New  York. 

MR.  GEORGE  YOUNGMAX  has  gone  into  the  electrical  supply  business  at 
Portsmouth,   Ohio,   and   will    do   general   electrical    contracting    work. 

GENERAL  A.  W.  GREELY,  head  of  the  U.  S.  Signal  Corps,  has  sailed 
for  Berlin  to  attend  the  international  wireless  telegraph  conference  at  Berlin 
on  August  4. 

MR.  GEORGE  L.  COLGATE,  electrical  engineer,  resigned  recently  from 
management  of  the  Batavia,  N.  Y.,  electric  lighting  system,  and  has  been 
visiting  New  York  City  in  regard  to  various  engineering  matters. 

PROF.  A.  J.  WOOD,  of  Delaware  College,  Newark,  Del.,  has  been  visit- 
ing friends  in  New  York  and  vicinity  and  making  arrangements  for  lecture 
courses,  etc.  A  new  power  plant  is  being  put  up  at  the  College,  and 
probably  current  will  be  received  from  one  of  the  new  transmission  plants 
within  the  state. 

MR.  JAMES  S.  FEARON,  head  of  the  house  of  Fearon,  Daniel  &  Company, 
of  China,  New  York  offices  90-96  Wall  Street,  which  concern  purchases  con- 
siderable electrical  equipment,  supplies,  fans,  etc.,  for  the  Far  East,  particularly 


foi  •bipnimi  to  the  Shanghai  municipal  cuuncil,  it  now  on  hit  way  to  New 
York  (rum  China,  lie  li  ex|iecled  lo  arrive  here  about  the  middle  of  next 
month. 

I'KOl'.  A.  K.  KKNNKLI.Y,  head  of  the  electrical  deparlmenl  of  Harvard  Unl- 
veriily,  waa  married  on  July  u  to  Miit  Julia  (iricr,  at  ilotlon,  Maai.  They  are 
now  upon  ihrir  huiieyniiKin  tiip  aumewherc  on  the  .N'orlli  Anirruuti  tonlinrnt 
and  will  be  at  home  after  November  1  at  u  llawlhurnc  Street,  Cambridge, 
Mau.  A  lioil  ol  frirndi  and  adinireri  extend  their  hearliett  congialulatiunt 
and  good  wiahca. 

MK.  J.  L.  CONWAY,  who  hat  been  in  charge  of  one  of  the  diviaiunt  of 
(he  conalruclion  work  for  the  Guanajuato  Power  &  Electric  Company,  haa  taken 
a  puaiiitm  with  the  Mexican  Light  Ik  Power  Company.  Thia  concern,  it  will  be 
recalled,  la  to  liuild  an  initial  plant  of  28,000  hp  capacity  at  Necaxa  fur  the 
purpoae  of  developing  current  for  Irunamiaaion  lo  Mexico  City,  lonie  90  milca 
diatanl.  Mr.  F.  S.  I'earaon  ia  primarily  iiitc-iented.  The  New  York  ulficet 
of   the   company    are   at    29    Broadway. 

MR.  U.  N.  IIKTIIELL. —  It  is  announced  that  Jainea  E.  Mitchell,  prenident 
of  the  Bell  Telephone  Company  of  Philadelphia  aince  1895,  ban  tendered  hii 
resignation  at  a  apecial  meeting  of  the  board  of  dircctura  laat  week.  Mr. 
U.  N.  Betliell,  of  New  York,  was  elected  to  succeed  him  in  thia  important 
capacity.  Mr.  llethell  is  general  manager  of  the  New  York  Telephone  Company 
and  before  being  given  charge  of  the  Iliiladelphia  territory  was  entruKtrd 
with  that  of  the  Potomac  Bell  Company.  Not  many  years  ago  Mr.  Bethell  waa 
a  government  clerk  in  Washington  studying  hard  at  law   in  his  spare  hours. 

.MR.  J.  K.  ROBINSON,  of  Iquique,  Chili,  who  represents  the  Westinghouac 
interests  in  Chili,  etc.,  and  who  has  been  in  the  States  for  several  weeka  past, 
sailed  for  Colon  July  27,  but  expects  to  return  to  New  York  within  a  fortnight. 
He  went  south  so  as  to  meet  his  wife  and  family  who  have  left  Chili  owing  to  the 
plague.  They  will  come  back  to  New  York  with  him.  Shortly  after  his  ar- 
rival here  he  expects  to  place  further  important  contracts  for  the  electrical 
equipment  of  Chilian  nitrate  plants.  Mr.  Robinson,  while  here,  will  make  his 
headquarters  at  the  offices,   116  Broad  Street,  of  the  William  E.   Peck  Company. 

MR.  JAMES  H.  WHITE,  one  of  Thomas  A.  Edison's  foreign  representa- 
tives, is  recovering  from  an  operation  performed  at  the  vyrangc  Memorial  Hos- 
pital by  Dr.  William  Graves,  of  East  Orange,  which  consisted  of  the  removal 
from  his  skull  of  a  piece  of  glass  a  quarter  of  an  inch  thick  and  about  half 
an  inch  square.  It  became  lodged  there  over  three  years  ago,  while  Mr.  White 
was  superintending  a  reproduction  of  the  battle  of  Spion  Kop  on  Orange  Moun- 
tain for  an  Edison  moving  picture  machine.  Mr.  White  acted  as  a  Boer  gen- 
eral and  during  the  fight  a  bottle  of  powder  exploded  and  showered  him  with 
fragments  of   glass. 

MR.  CLOYD  M.  CHAPMAN,  who  has  been  developing  Thomas  A.  Edison's 
dry  gold  separating  process,  has  gone  to  Australia  to  install  a  separating 
plant  there.  When  the  news  of  Mr.  Edison's  separator  was  announced,  it  was 
read  by  an  Australian  mining  engineer  in  San  Francisco,  who  was  in  this 
country  to  secure  mining  machinery.  Mr.  Edison's  scheme  appealed  to  him; 
he  visited  the  plant  in  West  Orange,  and  as  a  result  a  separator  was  built  for 
him  and  shipped  to  Australia.  London  engineers  who  have  tested  the  gold 
deposits  upon  which  the  separator  is  to  work  are  said  to  think  that  they  may 
prove  to  be  the  greatest  in  the  world. 

MR.  ADOLPH  M.  BARRON,  a  well-known  consulting  engineer,  at  present 
the  president  of  the  New  Albany  Water  Works  Company,  of  which  he  is  also 
a  director,  as  well  as  being  interested  in  an  official  way  with  a  Chicago  syn- 
dicate of  power,  light  and  heating  interests  at  Jeflersonville,  Franklin,  Worth- 
ington  and  Bloomington,  Ind. ;  St.  Ann,  Mt.  Vernon  and  other  points  in  Illi- 
nois, finds  South  Bend  not  central  enough  for  operations.  He  has  left  for 
Indianapolis  at  the  syndicate's  request,  to  make  that  a  center  for  operations. 
From  there,  among  other  things,  he  will  direct  the  location  and  erection  of  a 
central  power  plant  at  some  of  the  great  bituminous  coal  mines,  which  will 
utilize  the  slack  and  refuse  coal,  too  small  to  be  utilized  in  shipment.  This  fuel 
will  cost  but  very  little,  there  will  be  no  transportation  charges  and  great 
results  are  expected.  Power  will  be  furnished  at  a  radius  of  100  miles  it  is 
is  said. 

MR.  J.  S.  BADGER,  general  manager  of  the  Brisbane  Tramways  Company, 
Brisbane,  Australia,  is  visiting  the  United  States.  As  many  of  our  readers 
will  recall,  he  was  one  of  the  pioneers  in  the  electric  railway  business  in  this 
country,  and  supervised  the  installation  of  a  number  of  the  early  roads  for  the 
Sprague  and  Edison  companies.  He  went  to  Brisbane  from  Schenectady,  N. 
Y.,  about  seven  years  ago  to  install  an  electric  tramway  system  in  that  city, 
and  was  appointed  general  manager.  He  left  Brisbane  on  May  18  as  a  dele- 
gate to  the  Fifth  Annua!  Convention  of  the  Chambers  of  Commerce  of  the 
British  Empire  from  the  Brisbane  Chamber  to  attend  the  Convention  in 
Montreal,  September  17  to  20.  He  also  expects  to  attend  the  convention  of 
the  American  Street  Railway  Association  in  Saratoga.  Later  on  he  proposes 
to  visit  London,  where  are  the  headquarters  of  the  Brisbane  Tramways  Com- 
pany.    He  will  then  return  to  Brisbane  via  New  York. 

COL.  N.  H.  HEFT. — Taking  a  step  already  forenoted  in  these  columns. 
Col.  N.  H.  Heft  has  resigned  from  the  presidency  of  the  Stamford  Street 
Railroad  Company,  which  is  owned  by  the  New  York,  New  Haven  &  Hartford 
Railroad,  and  the  directors  elected  H.  M.  Kochsperger  as  his  successor.  Col. 
Heft  will  resign  also  from  the  presidency  of  the  Meriden  Street  Railroad, 
which  is  controlled  by  the  Consolidated,  and  again  Mr.  Kochsperger  is  to  be 
chosen  to  succeed  him.  The  action  taken  means  that  there  is  to  be  a  closer 
union  in  operation  between  the  New  Haven  Railroad  system  and  the  street 
railway  lines  it  controls.  Col.  Heft's  retirement  is  due  to  a  desire  for  a  long 
vacation  in  Europe.  He  retains  his  interest  in  the  New  York  &  Stamford 
Railroad  Company,  of  which  he  is  a  director.  Col.  Heft  is  the  originator  of 
many  extensions  and  improvements  which  are  now  under  advisement,  incl-jding 
an  arrangement  whereby  the  Consolidated  will  operate  an  electric  suburban 
system  from  New  York  to  Stamford,  having  trains  from  there  to  connect  with 
the  elevated  system  at  129th  Street  and  the  subway  at  177th  Street.  He  has 
had  a  great  deal  to  do  with  pioneer  third  rail  work  in  this  country. 
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Educational. 


STANFORD  UNIVERSITY,  CAL.— Prof.  F.  G.  Baum,  of  Stanford  Uni- 
versity, California,  reports  that  this  year's  electrical  graduates  there  are:  A. 
S.  Kalenborn,  who  has  secured  a  position  with  Westinghouse,  Church,  Kerr 
&  Co.,  New  York;  A.  J.  Pahl,  with  the  Westinghouse  Co.,  at  Pittsburgh;  J. 
P.  Jollyman,  with  the  Valley  Counties  Power  Co.,  at  Ninishen,  Butte  Co.,  Cal.; 
A.  O.  Austin  and  R.  J.   Hughes  with  the  General   Electric  Co.,  at  Schenectady. 

LEHIGH  UNIVERSITY.— The  department  of  physics  and  electrical  en- 
gineering at  Lehigh  University  has  been  re-organized  with  Prof.  W.  S.  Frank- 
lin in  charge  of  physics  and  Prof.  W.  Esty  in  charge  of  electrical  engineering. 
Prof.  Franklin  is  a  graduate  of  the  University  of  Kansas  of  the  class  of  '87 
and  pursued  graduate  study  in  physics  at  the  University  of  Kansas,  at  the  Uni- 
versity of  Berlin,  at  Harvard  University  and  at  Cornell  University.  He  was 
five  years  in  charge  of  physics  and  electrical  engineering  at  Iowa  State  Col- 
lege and  he  has  been  for  six  years  in  charge  of  physics  and  electrical  engineer- 
ing at  Lehigh  University.  Prof.  Esly  is  a  graduate  of  Amherst  College,  of 
the  class  of  '89,  and  of  the  Mass.  Inst,  of  Technology  of  the  class  of  '92. 
He  was  one  year  with  the  General  Electric  Company,  at  Lynn,  Mass.,  and  eight 
years  at  the  University  of  Illinois  as  instructor  and  as  assistant  professor  of 
electrical  engineering,  and  he  has  been  two  years  assistant  professor  in  the 
same  capacity  at  Lehigh. 

LEHIGH  UNIVERSITY.— The  following  are  the  graduates  at  Lehigh  Uni- 
versity in  1903,  in  electrical  engineering,  with  the  positions  taken  by  them: 
J.  J.  Cort,  Interborough  Ry.  Co.,  New  York  City;  A.  J.  Diefenderfer,  Elec- 
trical Inspection  Bureau,  New  York  City;  S.  W.  Goldschmidt,  General  Electric 
Co.,  Lynn,  Mass.  C.  B.  Graham,  Westinghouse,  Church,  Kerr  &  Co.,  Ry. 
Dept. ;  C.  F.  Hincklc,  Jr.,  General  Electric  Co.,  Schenectady,  N.  Y. ;  R.  Hunt, 
Consolidated  Liglit,  Ry.  &  Power  Co.,  Wilmington,  N.  C. ;  C.  E.  Marks,  Gen- 
eral Electric  Co.,  Schenectady,  N.  Y. ;  C.  L.  H.  Ruggles,  Capt.  Ordinance  Dept., 
U.  S.  A.,  Watertown  Arsenal;  R.  N.  Skillman,  Fort  Wayne  Electric  Works, 
Fort  Wayne,  Ind. ;  N.  A.  Wolcott,  Electrical  Engineer  of  the  New  York  & 
Ohio  Co.,  Warren,  O.  The  past  year  has  been  a  prosperous  one  for  the  de- 
partment. It  has  been  able  to  add  by  purchase  and  by  gift  a  large  number  of 
new  dynamos,  motors,  transformers,  and  meters  to  its  equipment.  The  alumni 
have  been  more  than  usually  active  in  co-operating  to  replace  the  apparatus 
and  library   destroyed  by  fire  three  years  ago. 


TLxnbc  Botes- 


THE  MARION  INSULATED  WIRE  &  RUBBER  COMPANY,  Marion, 
Ind.,  has  completed  plans  for  the  erection  of  a  new  factory. 

NERNST  LAMPS.^Some  time  ago  Swift  &  Company  made  a  trial  test  of 
the  Nernst  lamp  in  their  temporary  office  buildings.  This  test  has  proved  so 
satisfactory  that  they  are  now  installing  about  seven  hundred  of  these  il- 
luminants,  of  the  three-glower  type,  in  their  new  office  building  at  the  Union 
Stock    Yards,   Chicago. 

THE  IDEAL  ELECTRIC  &  MANUFACTURING  COMPANY,  recently  or- 
ganized at  Mansfield,  Ohio,  to  manufacture  electrical  goods,  has  commenced 
work  on  a  factory  building  loo  x  65  feet  and  two  stories  high.  Later  tt  will 
build   a  power  house. 

STORAGE  BATTERIES  FOR  ISOLATED  PLANTS.— The  application  of 
storage  batteries  to  isolated  plants  is  the  subject  of  Bulletin  No.  79  recently 
issued  by  the  Electric  Storage  Battery  Company,  Philadelphia.  The  particular 
plant  represented  in  this  bulletin  is  that  in  the  Ferguson-McKinney  Building 
in  St.   Louis,  Mo.     The  subject  is  well  illustrated  with  large  half-tone  cuts. 

CONNECTICUT  TELEPHONES.— Owing  to  the  increased  demand  for  "Con- 
necticut" apparatus,  the  Connecticut  Telephone  &  Electrical  Company,  Inc., 
of  Meriden,  Conn.,  has  been  obliged  to  print  another  edition  of  its  new  cat- 
alogue. This  company  has  just  purchased  a  new  building  in  order  to  enlarge 
its  capacity,  which  became  necessary  owing  to  the  increasing  demand  for  its 
products. 

THE  HELIOS-UPTON  COMPANY  has  moved  to  Garden  and  Bridge  Sts., 
Bridesburg,   Philadelphia.      It   has   obtained   possession   of   a   large   and   commo- 


dious plant  and  will  consolidate  its  Chicago  and  Peabudy  factories  with  the 
Philadelphia  factory,  which  was  formerly  at  1229  Callowhill  St.  This  new  ar- 
rangement will  give  the  company  superior  facilities  for  manufacturing  its  lin« 
of  arc  lamps,   storage   batteries,   telephone   protectors,   switches,  etc. 

DIRECT  CURRENT  ENGINE  TYPE  GENERATORS.— Circular  No.  1033 
of  the  Westinghouse  Electric  &  Mfg.  Company,  is  devoted  to  direct  current 
engine  type  generators  for  lighting  and  power.  The  illustrations  show  the 
various  parts  in  detail,  and  complete  machines  as  set  up  for  operation.  The 
final  pages  give  complete  dimensions  of  machines  ranging  from  sJ^kw  to 
1,050-kw. 

THE  L.  B.  ALLEN  CO.,  of  Chicago,  manufacturer  of  soldering  sticks,  sol- 
dering paste,  salts,  eic,  and  maker  of  commutator  compound,  has  issued  a  very 
neat  reminder  of  itself  in  the  form  of  a  12-inch  rule  on  folding  cardboard.  It 
is  a  very  convenient  device  for  those  who  have  frequent  use  for  a  rule  and 
desire  one  that    will  go   into  the   pocket. 

GERMAN  ELECTRIC  HOISTS.— The  Gesellschaft  fur  Elektrischc  Indus- 
trie  of  Karlsruhe,  Germany,  sends  us  two  catalogues  relating  to  electrical 
hoists,  which  are  excellent  specimens  of  trade  publications.  The  text  and  nu- 
merous illustrations  arc  printed  on  toned  backgrounds,  the  text  in  the  more 
comprehensive  catalogue  being  in  German,  French  and  English  in  parallel 
columns.  An  unusually  extensive  line  of  cranes  is  made  by  this  company, 
both  for  direct  and  alternating  current  and  all  details  appear  to  have  been 
worked  out  with  great  skill. 

STRUCTURAL  IRON  WORK.— In  a  24-page  catalogue,  just  issued,  the 
Berlin  Construction  Company,  Berlin,  Conn.,  gives  20  full-page  half-tone  views 
of  structures  erected  by  it.  Each  illustration  typifies  a  distinct  class  of  struc- 
tural work.  The  list  embraces  buildings  of  a  large  variety,  roofs  and  bridges. 
The  final  pages  of  the  catalogue  contain  a  partial  list  of  the  company's  cus- 
tomers. Besides  its  facilities  for  manufacturing  steel  work  for  buildings  and 
bridges  of  all  descriptions  the  company  is  prepared  to  contract  for  the  design 
and   erection   of   complete   plants,   ready   for   the   installation   of   machinery. 

TOWERBINFORD  ELEC.  MFG.  CO.,  Richmond,  Va.,  has  issued  an  ex- 
cellent and  surprisingly  large  catalogue  of  its  products.  It  has  68  pages,  and 
all  the  articles  shown  are  of  its  own  manufacture  with  the  exception  of  the  I. 
T.  E.  circuit  breakers  and  the  D.  &  W.  renewable  plug  fuses,  cases  and  car- 
tridge fuses — which  fit  in  with  the  other  lines.  Among  the  novelties  and  im- 
provements shown  are  the  Regina  knife  switch,  the  tank  alarm,  theatre  switch- 
boards, panel  boards  and  other  switches,  all  of  which  have  some  new  feature 
of  design  or  construction.  These  products  are  illustrated  in  the  catalogue  and 
are   seen   to  be   well   thought   out   and   of   substantial   construction. 

LONDON  TRANSPORTATION.— Every  American  city  is  interested  in  the 
solution  of  London's  greatest  problem — the  question  or  transportation,  the 
daily  handling  of  its  millions  of  street  car  passengers.  How  the  London 
County  Council,  backed  by  a  Royal  Commission,  is  grappling  with  the  problem 
of  locomotion,  seeking  a  wise  adjustment  of  surface  traffic  and  underground 
systems,  is  a  story  full  of  suggestion  to  every  other  great  municipality  in 
the  world.  The  record  of  past  methods  and  of  achievement  up  to  date  is  fully 
set  forth  by  F.  A.  Acland,  in  The  Booklovers  Magazine  lor  August,  together 
with  an  account  of  large  ideas  projected  or  already  in  process  of  realization. 
Numerous  illustrations  and  a  map  of  Central  London's  underground  system 
help  to   make   the  situation   clear. 

AIR  BRAKE  EQUIPMENTS.— The  Westinghouse  Traction  Brake  Company 
reports  the  following  sales  of  street  car  air  brake  equipments,  all  being  pro- 
vided with  motor-driven  compressors.  Five  equipments  to  Evansville  &  Prince- 
ton Traction  Co.  Seven  equipments  to  Wooster  &  Southbridge  St.  Ry.  Co. 
Eight  equipments  to  Concord  &  Manchester  St.  Ry.  Co.  Twelve  equipments  to 
Concord  Street  Railway  Co.  One  equipment  to  Holland  Palace  Car  Co.  for 
use  on  electric  sleeper.  The  company  has  also  recently  equipped  a  number  of 
cars  with  its  magnetic  brake  and  car  heating  apparatus.  The  following  is  a 
list  of  some  of  the  roads  to  whom  this  apparatus  has  been  sold:  Pennsylvania 
&  Mahoning  Valley  Ry.  Co.,  of  New  Castle,  Pa.,  equipments  for  16  cars. 
Morgantown  Electric  &  Traction  Co.,  equipments  for  12  cars.  Washington  & 
Canonsburg  Ry.  Co.,  Washington,  Pa.,  equipments  for  15  cars.  Altoona  & 
Logan   Valley  Electric  Ry.  Co.   equipments  for  8  cars. 


UNITED  STATES  PATENTS  ISSUED  JULY  21,   1903. 
[Conducted  by   Wm.    A.    Roscnbaum,    Patent    Attorney,    140    Nassau    St.,   N.    Y.] 

733,468.  ANNUNCIATOR;  Francis  W.  Dunbar.  Chicago,  III.  App.  filed 
May  27,   1901.      (See   page   184.) 

733.643.  ELECTROLYTIC  APPAR.\TUS;  Leo  Gurwitsch,  Kiew,  Russia. 
App.   filed  Nov.    10,    1902.    (See  page   185.) 

733,782.  TELEPHONE-LINE  CONTACT  APPARATUS;  Joseph  P.  Werner, 
Cliftonforge,  and  William  H.  Silvey,  I.owmoor,  Va.  App.  filed  Feb.  21, 
1903.      (See  page    184.) 

733,948.  MAGNETO-ELECTRIC  MACHINE;  Daniel  Drawbaugh,  Eberlys 
Mill,  Pa.  App.  filed  Jan.  12,  1903.  The  machine  embodies  an  automatic 
cut-out  which  breaks  the  circuit  at  the  point  in  the  rotation  of  the  arma- 
ture where  the  potential  is  at  the  maximum;  it  is  designed  to  avoid  the  use 
of   Rhumkorff  coils   for  sparking  purposes. 

733.951-  CURRENT  REGULATOR;  James  P.  Erie,  New  York,  N.  Y.  App. 
filed  Dee.  9,  1901.  Means  for  breaking  the  circuit  simultaneously  at  a 
number  of  points  in  scries,  thereby  distributing  the  sparking  over  3  num- 
ber of  points  and  reducing  it  at  a  particular  pair  of  contacts  where  spark- 
ing is  undesirable. 


733,952.  BRUSH  SUPPORT;  James  P.  Erie,  New  York,  N.  Y.  App.  filed 
Dec.   9,    1901.     Details. 

733.971-  LIQUID  RHEOSTAT  OPERATED  BY  COMPRESSED  AIR;  Kolo- 
man  De  Kanto,  Budapest,  Austria-Hungary.  App.  filed  May  25.  1901.  A 
throttle  valve  which  controls  the  pressure  of  air  operating  a  rheostat,  is 
itself  automatically  controlled  by  the  current  in  circuit  with  the  rheostat. 

733.977-  MASSAGE  APPARATUS;  Francis  G.  Lagerstrom  and  Andrew  G. 
Anderson,  Salina.  Kansas.  App.  filed  March  30,  1903.  A  hollow  rolling 
sphere  containing  a  battery  whose  poles  are  connected  with  various  in- 
sulated segments  in  the  surface  of  the  sphere. 

733,997-  SAFETY  DOOR  SWITCH;  Elden  R.  Renfrow,  St.  Joseph,  Mo.  .-Kpp. 
filed  Nov,  26,  1902.  A  connection  between  an  elevator  door  and  an  elec- 
tric switch  rendering  it  impossible  for  the  door  to  be  open  and  the  car  at 
the  same  instant  in   motion. 

734,046.  RETURN  CURRENT  CIRCUIT  BREAKER;  Cummings  C.  Chesncy, 
Pittsfield,  Mass.  App.  filed  July  18,  1902.  \  mechanism  is  used  which  is 
entirely  controlled  by  currents  flowing  in  the  main  distribution  circuit  and 
is  entirely  independent  of  the  electromotive  force  upon  the  line,  thus  avoid- 
ing the  use  of  a  potential  transformer  or  a  shunt  circuit  on  high  potential 
systems. 
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7J4.U5J.  I  lIl.K.MDSr.M  IL  AI.AKM;  Julm  K.  rorlin.  Mimlrcal.  C.na.U.  A|i|. 
lilril  Niiv.  tu,  luuJ.  A  lii|ilUI  il  I'liiiriiiril  in  mir  rnil  ii(  u  |iivulctl  tul>r  dy 
llir  (luililr  plug;  when  the  plug  ii  iiicltrd,  the  liquid  lluwi  to  the  uppmilc 
riul  lauitiMK  the  lube  to  iwlng  on  its  pivot  and  clow  an  alarm  circuit. 

7j4.o«o.  C.l'ARK  ItiK  I'l.KXini.K  fONDUCTOKS;  Gciriir  R.  I'liiilotl.  fhl- 
c»go,  III.  Ap|i.  tiled  Jiiue  j<,,  igoj.  A  hell  •Imped  collar  ulluilied  to  an 
incandeacent  lamp  iocket  lo  prevent  aharp  bendi  In  the  llexihlr  conductor 
and  ttUo  •etvinn  at  a  trap  fur  nioialure. 

734,o«8.  KI.KCTKU  SWIH  II;  John  J.  Ku.ldick.  Nrwion.  Mom.  App.  fded 
Oct.  15,  I  gnu.  .A  trolley  wire  nwiteh  con«i»ling  of  a  box  applied  to  the 
wire  and  containing  the  nwitch  meihaninni  from  which  a  tappet  projectt 
Into  pofition  to  be  tlruck  by  the  wheel  to  throw  ihc  iwilch. 


733.948. — M.igncto  Ecetric  Machine. 

734.178.  MOTOR  CONTROL;  John  D.  Ihlder,  Yonkers.  N.  Y.  App.  filed 
Sept.  9,  1902.  Controlling  means  for  an  elevator  motor  connected  to  operate 
under  control  of  the  armature  potential  for  dccncrgizing  the  scries  field 
when   the   motor  reaches  substantially   full  speed. 

734.197.  INDUCTION  COIL;  Charles  F.  Splitdorf,  New  York,  N.  Y.  App. 
tiled  May  19,  1903.  The  secondary  is  divided  into  two  separate  coils  spaced 
apart  and  embracing  the  primary,  each  coil  being  housed  in  a  separate 
casing. 

734.327.  GUARDING  APPARATUS  FOR  VEHICLES  OR  MOVABLE 
STRUCTURES;  Isaac  Frank  and  Joseph  Hutchison,  New  York,  N.Y.  App. 
filed  Jan.  24,  1903.  An  electrical  alarm  apparatus  placed  upon  a  vehicle 
to  indicate  when  the  vehicle  is  being  carried  away  by  unauthorized  persons. 

734,267.  CONDUIT  THRE.ADED  DEVICE;  Arthur  H.  Knott,  Milwaukee, 
Wis.     App.  filed  Dec.   18,  1902.     Details. 

734.297.  PAPER  FEEDING  MECHANISM;  John  Burry,  Ridgcficld  Park,  N. 
J.  App.  filed  April  13,  1900.  Paper  feeding  mechanism  for  printing  tel- 
egraphs consisting  of  a  spring-actuated  feed  device  and  variable  escape- 
ment mechanism  for  controlling  the  rotation  of  the  paper  holder  in  order 
to  give  a  uniform  feed. 

734.298.  ELECTRIC  ILLUMlX.\TION  FOR  RAILROAD  CARS;  Max  Butt- 
ner,  Deutsch  Wilmersdorf,  Germany.  App.  filed  April  25,  1902.  A  train 
lighting  system  in  which  a  resistance  in  scries  with  the  lamp  is  maintained 
at  such  a  temperature  that  any  increase  in  the  current  causes  a  corres 
ponding  increase  in  the  resistance  and  thus  maintains  a  constant  candle 
power. 

734.305.     PROCESS  OF  PRESERVING  BEER;  Francisque  Crotte,  New  York, 

N.   Y.     App.  filed  Jan.    19,   1900.     (See  page  185.) 
734.310.      COIL    FOR    DYNAMO    ELECTRIC    MACHINES;    Hermann    F.    T. 

Erben,  Schenectady,  N.  Y.    App.  filed  April  19,  1902.    Heavy  field  coils  are 

built  up  of  flat  wire  wound  edgewise  and  with  their  terminals  bunched  and 

secured  tigether. 


7.n..l<>y  .MEANS  Ink  TRANSMISSION  <)l  MOTKjN  OR  WOTATINtJ 
I'AKTS;  Curl  I'.  Rinldr,  llerlin,  Or.  App.  tiled  Nov.  14,  1899.  Mechaniain 
for  Irananillliiiu  loliiiy  motion  roniprlalng  a  rotary  member,  a  pluiality 
u(  eircuira,  meiiiia  (or  iinpreaaing  upon  one  of  auid  circuita  dependent 
upon  the  poaltiiin  of  the  rulury  nirnibcr,  oppoaitely  dircclioncd  current! 
of  dllleient  potrnliula,  nieaiia  fur  anpprrialng  the  current!  in  one  direc- 
lion,  and  nicclmniim  for  tranalating  the  retulting  uni<llrectiunal  current 
into  rotary  motion  proportional  to  the  movement  o(  laid   rotary   member. 

734.387.  EI.EtTRK  HAMMER:  Allx-rt  J.  Woodworth,  Sparrowt  Point, 
Md.  App.  tiled  Nov.  6,  igoj.  The  momentum  of  the  hammer  on  ita 
upwartl  irtrokr  ia  uliltxed  to  produce  the  initial  motion  of  the  hammer  on 
it!  downward  atroke  and  electrically  controlled  meant  are  utrd  to  ac- 
celerate   the    hummer    and    increaac   the    rapidity    and    force  of    the   blow. 

734.389.  SECONDARY  ELIECTRIC  CLOCK;  Theodore  II.  Wurmb  .ind  Rob 
ert  Baumann,  St.  Louii,  Mo.     App.  filed  May  11,  190J.     Detailt. 

734.40J.  ROTARY  E.XTENSION  BELL  SWITCH;  George  E.  Cork,  Pack 
erton,  Ind.  App.  filed  Se|>t.  6,  1903.  A  twitch  applied  where  two  tele- 
phone linet  terminate  and  only  one  telephone  and  an  extention  bell 
are  in  use,  the  purpone  being  to  twitch  the  telephone  to  either  line  an'l 
keep  the  extension  Ik-H  on  the  line  to  which  the  telephone  it  not  con- 
nected. 

734.407.  CIRCUIT  TERMINAL  FOR  FUSES;  Louit  VV.  IJownet,  Provi 
denee.  R.  I.  App.  filed  March  21,  1903.  Details  of  a  clamp  to  hold  the 
end   of    the    fuse    tube. 

734,424.  COMMUTATING  AND  CURRENT  SHAPING  DEVICE;  Freder- 
ick II.  Loring,  Chester,  England.  App.  filed  March  4,  1903.  An  ap- 
paratus for  shaping  or  modifying  the  form  of  an  electric  current  comprising 
a  conducting  fluid,  electrodes  and  an  insulating  body  immersed  therein  and 
adapted  by  their  relative  movements  to  periodically  vary  the  area  of  elec- 
trode surface  exjiosed  to  the  fluid  and  thereby  vary   the  current. 

734.438.  VOLTAGE  REGULATOR;  Charles  E.  Skinner,  Wilkinsburg,  Pa. 
App.  filed  Nov.  13,  1902.  A  main  transformer  one  of  whose  windings 
has  a  plurality  of  leads  extending  therefrom  to  a  scries  of  contact  terminals 
and  an  auxiliary  winding  also  having  leads  extending  therefrom  to  a 
suitable  switching  device  and  which ^has  its  end  terminals  connected  to  con- 
tact devices  for  making  engagement  with  the  contact  terminals  of  the  main 
transformer    winding. 

734,442.  TROLLEY;  Harry  Spurrier,  Montreal,  Canada.  App.  filed  Oct.  2, 
1900.  A  trolley  provided  with  means  for  automatically  causing  its  wheel 
to  turn  and  meet  the  curves  of  the  trolley  wire  simultaneously  with  the 
turning  of  curves  in   the  rails  by  the  car. 


734,197. — Induction    Coil. 


734,424. — Commutaling   and   Current   Shaping   Device. 


734,312.  APPARATUS  FOR  THE  ELECTROLYTIC  DECOMPOSITION 
OF  ALKALI  CHLORIDS;  Charles  Fournier,  Geneva,  Switzerland.  App. 
filed   June  25,    1902.      (See  page   185.) 

734,341.  ELECTRIC  SIGNAL;  Henry  L.  Lee,  Timpas,  Colo.  App.  filed  Aug. 
5,  1902.  A  circuit  closed  for  a  railway  signal  constructed  to  be  applied  at 
any  desired  point  to  the  rail  and  embodying  a  tappet  which  is  struck  by 
the  car  wheel  to  close  the  circuit. 

734.353-  ELECTRIC  CLEANING  KNIFE;  Frank  Xettleton  and  Edward  R. 
Dempsey.  Philadelphia,  Pa.  App.  filed  Feb.  24,  1903.  A  handle  carrying  an 
electrically  heated  blade  to  be  used  for  burning  off  the  fur  and  hair  from 
hides  and  skins. 

734,366.  ELECTRIC  CLOCK;  Henry  Rempe,  Danville,  Pa.  App.  filed  July 
2,  1902.     Details. 


734,450.  STATIC  MACHINE;  Henry  E.  Waite  and  Harry  F.  Waite,  New 
York,  N.  Y.  App.  filed  April  4,  1903.  Provision  for  mounting  any  num- 
ber of  plates  upon  an  axis. 

734,456.  AUTOMATIC  BRIDGE  FOR  ELECTRICAL  LOOP  LINES;  George 
E.  Brett,  Philadelphia,  Pa.  App.  filed  Oct.  23,  1902.  A  simple  form  of 
main  line  circuit  closer  combined  with  main  and  loop  line  terminals  so 
that  it  will  be  readily  accessible  to  the  lineman  and  can  be  handled  by  him 
without    risk. 

734.476.  ART  OF  TRANSMITTING  INTELLIGENCE;  Harry  Shoemaker, 
Philadelphia,  Pa.  App.  filed  Jan.  8,  1903.  An  instance  of  the  use  of  the 
Poulsen  telegraphone  as  a  receiving,  recording  and  reproducing  device  for 
the   signals   in   wireless   telegraphy. 
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The  Electric  Light  Industry. 

The  United  States  Census  Office  has  issued  this  week  a  preliminary 
report  on  the  figures  which  it  compiled  last  year  of  the  electric 
light  industry  in  this  country.  These  figures  come  in  due  sequence 
after  those  of  the  electrical  manufacturing  industries  and  the  street 
railways,  and  will  be  succeeded  by  those  on  telephony  and  teleg- 
raphy. When  the  series  is  complete,  at  no  very  distant  period,  the 
public  will  be  in  possession  of  a  body  of  most  valuable  data  in 
regard  to  the  new  arts  ihat  have  so  distinguished  the  last  fifty  years, 
and  whose  exploitation  has  been  so  peculiarly  a  feature  of  American 
industrial  advance.  The  great  bulk  of  this  data  is,  in  fact,  now 
collected  for  the  first  time,  so  that  even  here  it  is  difficult  to  institute 
comparisons ;  while  unfortunately  hardly  any  country  in  Europe 
has  yet  begun  to  take  statistical  note  in  the  same  manner  of  anything 
but  the  governmental  telegraphs  and  telephones.  However,  it  may 
readily  be  believed  that  the  example  of  the  United  States  will  be 
strongly  stimulating  in  this  respect,  and  that  ultimately  uniform 
inelhods  will  prevail  for  the  collection  of  these  important  data 
throughout  the  civilized  world,  whose  conditions  arc  now  being  so 
markeilly  shaped  by  electrical  influences. 


The  figures  now  published  show  3,619  central  station  system-;, 
with  $502,000,000  invested,  earning  $85,145,423  a  year,  with  expen- 
ditures of  $67,688,075,  inclusive  of  $12,501,045  interest  on  bonds,  or 
exclusive  of  the  interest,  the  expenditures  were  $55,187,030.  This 
would  show  operating  expenses  of  about  64  per  cent.  The  figures 
of  mimicipal  plants  are  too  small  to  disturb  the  general  averages, 
but  taking  the  private  plants  alone,  it  would  appear  that  the  $480,- 
i6i,p38  invested  in  them  earns  gross  $78,180,318,  with  expenditures 
$50,445,848,  exclusive  of  interest  on  bonds.  This,  it  will  be  seen, 
works  out  at  about  62  per  cent,  operating  expenses,  and  shows  a 
net  of  $27,734,470,  or  a  return  on  bonds  and  stock  capital  invested 
of  a  little  less  than  6  per  cent.  Postponing  further  consideration 
of  the  other  interesting  data  presented  by  the  Census  Office,  it 
may  here  be  noted  that  these  figures  do  not  by  any  means  reveal 
the  true  extent  of  electric  light  and  power  development  in  America, 
for  they  do  not  include  any  isolated  plants.  In  a  city  like  New  York 
there  arc  hundreds  of  such  plants,  many  of  remarkable  magnitude, 
and  th''  country  over  there  are  probably  not  far  from  forty  or  fifty 
thousand  of  them — just  how  many  will  not  be  known  until  the  next 
general  census.  It  is  sometimes  assumed  that  all  the  isolated  light 
and  power  plants  equal  in  investment  and  capacity  the  central  sta- 
tions, and  it  is  doubtless  not  far  from  the  mark  to  say  that  electric 
light  and  power  in  this  country  reaches  a  total  capitalization  of 
$i,ooo.oco,ooo,  for  it  must  also  be  borne  in  mind  that  thousand?  of 
buildings  now  have  supply  of  current  where  the  cost  of  installation 
has  been  met  entirely  by  the  customer,  who  has  no  plant  cf  his  own. 
and  depends  upon  the  local  central  station. 


The  Effects  of  Placing  All  City  Wires  Underground. 

Only  a  few  years  ago  the  telephone,  telegraph  and  electric  light- 
ing wires  were  all  strung  overhead,  even  in  the  largest  cities.  In 
New  York  City,  for  example,  there  once  reigned  a  giant  maze  of 
overhead  conductors  in  the  principal  thoroughfares.  Owing  to  the 
accidents  that  occurred  through  frequent  crosses,  to  the  pressure  of 
public  opinion,  and  to  the  force  of  municipal  ordinance,  these  wires 
have  almost  wholly  disappeared  from  view,  and  have  been  buried 
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iniilciKroiiiMl,  exii'pt  in  certain  dislricls  i>i  imiIiIic  liyways,  vvluic 
ovttluad  wins  arc  less  olijciiii)nalile.  It  made  bill  little  difTereiue 
to  the  eleelric  liKlit  wires,  from  llie  operative  standpoint,  wlirllier 
iliiy  went  tinilirKroimd  or  not.  Tin-  tilcKrapli  wires  snlTered  to  sonic 
iMini  liy  the  transfer;  but  lite  ulipboiie  wires  ami  systems  suffered 

111.. St    ,.f    ;||i. 

The  objection  lo  midernroiiiid   wires  does  not  lie  soUly  in  llie  e\ 
pense  of  tin-  transfer.   \  sinnJe  overhead  wire  is  far  elieaper  to  in 
stall  than  a  siiinle  iiiKUTKrouiid  wire.     .\  do/en  overhead   wires  are 
very  eonsiderably  cheaper  to  install  than  a  dozen  nnderKromid  wires. 

Two  hundred  overhead  wires  arc,  however,  nsn.illy  more  expensive 
lo    install    :uid    lo   iiiaiiil.iin    liiaii    Iwn    liimdiid    iiiidi  ruroiind    wires. 

The  ureater  the  niiiulier  of  wires  to  lie  run  over  the  same  route  the 
relatively  cheaper  it  becomes  to  place  the  wires  underKrouiid.  Con- 
seiiiiently.  the  telephone  engineer  who  carries  a  larfje  numlier  of 
wires  ahmg  a  given  street  is  not  likely  to  lie  perplexed  by  the  neces- 
sity for  burying  the  wires  on  the  score  of  relative  expense.  The 
dilliculty  he  experiences  comes  from  the  retardation  and  distortion 
of  transmitted  speech  waves  over  the  buried  wires,  owing  to  their 
greater  cap.icily  and  resistance,  together  wiih  iluir  rcdiucd  in 
ductancc. 


These  conditions,  taken  with  Ihc  ever  increasing  areas  of  cilus 
and  the  relatively  great  length  of  underground  wires  in  cities,  often 
bring  on  the  result  of  imperfect  communicniinn  between  dist.ini  resi- 
dents of  the  same  city,  owing  to  reaching  the  limits  of  etTcctive 
length,  or  limiting  distance  of  good  speech  transmission,  with  such 
buried  wires  in  the  city  limits.  Twenty  miles  of  underground  circuit 
in  a  city  may  give  worse  telephonic  results  than  six  hundred  miles 
of  overhead  circuit.  It  is  true  that  the  modern  method  of  loading 
telephone  circuits  either  markedly  increases  the  range  or  markedly 
improves  the  quality  of  telephonic  speech ;  but  even  with  the  aid  of 
loading,  the  constantly  increasing  lengths  of  underground  wire  con- 
necting distant  city  exchanges  make  the  probk'in  ni  Innii-dislaiK-c 
telephony  contimially  more  difficult  to  face. 


Plotting  of  Speed-Time  and  Speed-Distance  Curves. 

The  article  by  Prof.  L.  A.  Freudenberger,  appearing  on  page  jhj 
of  this  number,  in  e.xlension  of  the  valuable  Great  Barrington  Insti- 
tute paper  of  Mr.  C.  O.  Maillou.x,  forms  an  interesting  contribution 
to  the  subjects  of  electric  railway  kinematics  in  general,  and  of  pre- 
determining electric  railway  schedules,  in  particular.  It  affords  in- 
dependent methods  of  predetermining  the  speed-time  and  distance- 
time  curves  of  an  electric  car,  when  the  profile  of  the  road,  the  char- 
acteristic curves  of  the  car  motors,  and  ihc  weights  of  the  car  are 
given.  The  methods  depend  upon  the  facts  that  the  velocity-integral 
of  acceleration-reciprocal  is  the  lime  of  action  of  the  acceleration; 
also  that  the  velocity-integral  of  the  velocity  per  acceleration  is  the 
distance  through  which  the  acceleration  acts.  The  ordinary  charac- 
teristic curves  of  electric  railway  motor  performance  give  the  rela- 
tion between  current  and  torque,  and  also  the  relation  between  current 
and  speed.  They  contain,  therefore,  implicitly,  if  not  explicitly,  the 
relation  between  torque  and  speed.  That  is  to  say,  for  every  steady 
speed  of  the  motors  there  is  a  definite  torque.  This  will  be  correct 
within  connnercial  limits  when  the  rheostat  is  cut  out.  and  will  also 
be  correct  when  the  rheostat  is  in  circuit,  provided  that  the  current 
strength  in  the  circuit  remains  constant. 


or  equn.ilciil  di.ns  liai  pull  on  the  car  at  all  speedh  can  lie  determined. 
My  dedilcliiiK  the  train  resistance  at  various  speeds,  llie  resiiliial  accel- 
erntivc  tractive  effort  at  all  speeds  becomcx  known.  'l"liis  xives  the 
accelertilion  of  the  car  at  all  speeds  on  a  level  track,  'llie  Krades  on 
the  profile  will  increase  or  decrease  these  accelerations  in  known 
dcKree.  With  speeds  as  ab.icissa-,  two  ciirvcH  can  now  be  plotted,  one 
a  curve  of  reciprocals  of  acceleration  and  the  other  a  curve  of  velocity 
divided  by  .-icceleration.  The  area  enclosed  by  these  curves  with  the 
base  will  then  be  the  lime  and  the  distance  respectively,  'i'he  time 
will  be  llie  number  of  srconds  required  to  att.'iin  llie  specilieil  velocity, 
.ind  the  distance  will  In-  tbi-  iiimilicr  uf  feel  run  ovir  fium  rest  in 
reaching  lli.it  velocity.  Two  new  curves  may  now  be  dr;iwii  with 
the  integrals  llms  obtained,  and  they  will  be  the  speed-ilistance  ;ind 
llie  speed  lime  curves  of  the  run.  rispectivcly.  The  efficis  of  turves 
.ind  grades  on  ilu-  profile  .ire  included  in  tin-  ordiii.iry  w;iy. 


The  spccilic  case  coni|iuted  deals  with  some  observed  cases  of  Mr. 
M;iil|onx  taken  under  practical  conditions.  The  s|>eeds,  however, 
reach  sixty  miles  per  hour,  and  the  braking  resistances  have  been 
extrapolated  from  speeds  of  fifty-fivc  miles  per  hour  from  Mailloux's 
observations  on  braking  at  sixteen  miles  per  hour.  It  is  evident  that 
experimental  observations  on  braking  electric  cars  at  high  speeds  arc 
much  needed.  The  braking  accelerations  thus  derived  involve  the 
second  power  of  the  velocity,  as  well  as  the  first  Icrm  and  a  constant. 
Tliat  is  to  say,  the  braking  fgrce  is  greater  at  high  speeds  than  at 
low  s|)eeds,  and  increases  faster  than  the  speed.  Even  if  this  com- 
plexity be  ignored,  however,  by  taking  the  brake-retardation  as  con- 
slant,  llie  error  introduced  into  the  results  does  not  seem  to  be  very 
serious.  Whenever  the  labor  of  predetermining  the  schedule  of  an 
electric  car  from  its  motor  characteristics  is  justified,  there  can  be 
little  <loubt  of  the  utility  of  these  graphical  methods  of  computation. 


Current  Classification  and  Literature. 

The  report  of  the  Committee  on  Current  Classification  and  Nomen- 
clature appointed  by  the  American  Electro-Therapeutic  Association 
has  been  published  this  year,  and  forms  a  useful  compendium  in  elec- 
trotherapeutic  literature  of  definition.  There  are  special  reasons  for 
seeking  to  define  ihc  various  electric  currents  employed  electro-thera- 
pcntically.  In  the  first  place,  much  confusion  exists  in  the  old  text- 
books on  the  subject,  owing  to  misconceptions  as  to  the  nature  and 
origin  of  electric  currents.  In  the  second  place,  the  electric  currents 
employed  in  electro-therapeutics  are  characteristic  of  the  particular 
apparatus  employed,  and  differ  markedly  in  type  from  the  electric 
currents  used  in  other  branches  of  applied  electricity.  Consequently, 
it  is  important  to  define  and  agree  upon  the  terminology  to  be  em- 
ployed. Two  distinct  methods  of  classification  have  been  adopted, 
viz. :  one  based  on  the  source  of  the  currents,  and  the  other  based 
on  their  type,  or  graphical  representation. 


It  is  shown  that  since  the  torque-speed  curve  is  either  given,  or 
may  be  draw  n  from  the  motor  characteristics,  the  total  tractive  eflfort 


On  the  former  plan,  currents  are  defined  as  voltaic,  static,  dynamic, 
dynamo-stalic,  theniio,  induced,  reaction  and  shunted.  This  list 
seems  to  be  satisfactory.  The  voltaic  includes  all  battery  currents 
or  currents  of  electrochemical  origin.  It  would  not,  however,  in- 
clude capillary  currents  or  currents  due  to  osmose.  Consequently  the 
term  "endosmotic"  might  conveniently  be  inserted  at  this  point  to 
include  electromotive  sources  of  electrolytic  nature  other  than  electro- 
chemical. Static  currents  arc  conveniently  defined  as  currents  ob- 
tained from  electrostatic  sources.  When  the  electrostatic  machine 
is  a  hydrostatic  machine — a  very  rare  practical  condition — the  cur- 
rents might  be  aptly  described  as  hydrostatic.  Similarly  the  currents 
derived  from  a  dynamo-static  machine  are  described  as  dynamo-static 
currents.      Induced    currents   are    sufficiently   definite   and    comprise 
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several  subdivisions,  such  as  primary-induced,  secondary-induced  and 
static-induced.  Reaction  currents  are  less  definite  and  seem  to  be 
the  least  desirable  item  in  the  category.  Thus,  a  steady  electromotive 
force  connected  through  resistance  to  a  vacuum  tube  may  set  up 
periodic  pulsations  of  currents  in  the  circuit,  owing  to  the  periodic 
breaking  down  of  the  dielectric  within  the  tube.  A  pulsating  electro- 
motive force  may  thus  be  (kTived  fruni  the  tcrniinaU  of  the  lube,  ;m(l 
a  pulsatory  current  through  any  derived  circuit  therefrom.  This 
type  of  current  is  defined  as  a  reaction  current  under  the  classification 
named,  for  the  reason  that  a  vacuum  tube  may  be  regarded  as  analo- 
gous to  a  condenser,  and  a  condenser  possesses  reactance  in  an  alter- 
natinsj-current   circuit. 


With  regard  to  the  second  method  of  classification — by  reference 
to  current  type — an  important  distinction  is  made  between  direct 
currents  and  continuous  currents.  A  direct  current  is  virtually 
defined  as  a  current  whose  direction  does  not  ciiange,  but  whose  mag- 
nitude with  respect  to  time  is  purely  arbitrary.  A  continuous  current 
is  a  direct  current  with  the  prescription  in  regard  to  magnitude  that 
it  shall  always  be  different  from  zero.  That  i-;  to  say,  it  shall  alwavs 
flow  in  one  and  the  same  direction,  although  it  need  not  be  always 
of  uniform  strength.  A  uniform  continuous  current  is  defined  as  a 
constant  current.  All  these  definitions  seem  very  good  and  should 
be  generally  adopted.  There  is  perpetual  confusion  in  electric  liter- 
ature between  the  terms  continuous  cu'rrent  and  direct  current.  This 
is  partly  due  to  the  inlluencc  of  Freueb  literature,  in  whicli  the  con- 
tinuous current  is  generally  defined  like  the  direct  current  above  re- 
ferred to.  Pulsating,  alternating  and  oscillating  currents  complete 
the  list,  all  in  conformity  with  established  electrochemical  practice. 


Economy  oh  Energy. 

There  are  times  when  every  thoughtful  engineer  turns  his  mind  to 
the  great  and  pressing  problems  concerning  the  visible  supply  of 
energy — problems  of  most  serious  import  to  the  growth  of  civili- 
zation, and  to  the  prosperity  of  mankind.  The  fact  is  that  the 
world's  supply  of  fuel,  while  far  from  being  exhausted,  is  depleted 
to  an  extent  that  is  already  beginning  to  be  felt,  and  will  year  by 
year  be  felt  more  seriously.  True  enough,  the  situation  last  season 
was  abnormal,  and  will  not  soon  be  duplicated,  but  nevertheless 
it  served  to  show  how  grave  an  industrial  crisis  could  be  precipi- 
tated by  even  a  small  shortage  of  the  annual  coal  supply.  The  total 
consumption  of  anthracite  in  this  country  is  less  than  20  per  cent, 
of  the  aggregate  coal  consumption,  and  there  was  by  no  means  a 
complete  stoppage  of  the  anthracite  output,  and  yet  the  small  extra 
demand  sent  the  price  of  steam  coal  skywards  with  appalling  rapidity. 
Of  course,  in  the  anthracite  field  there  is  practically  a  close  monopoly 
and  the  price  can  be  and  is  often  put  as  high  as  the  public  can  be 
bullied  into  ])aying.  But  with  soft  coal  the  case  is  dififerent,  and 
although  the  evil  efifect  of  combinations  is  felt  to  a  certain  extent 
there  is  no  real  corner.  And  yet  the  price  is  forced  up  by  the  oper- 
ation of  ordinary  economic  laws,  owing  mainly  to  the  great  corner 
in  anthracite.  The  result  is  that  steam  coal,  the  great  general  source 
of  energy,  shows  every  indication  of  steadily  rising  in  price  from 
now  on.  We  fear  that  this  increase  will  continue  without  a  material 
break.  Many  electrical  stations  felt  the  pinch  last  year  and  they 
nnist  look  forward  now  to  steadily  increasing  fuel  bills.  We  of  the 
modern  wtirld  have  used  our  material  resources  like  besotted  spend- 
thrifts drunken  with  the  wine  of  overbearing  prosperity,  and  the  day 
of  reckoning  is  drawing  near. 


lute  exhaustion  of  the  coal  supply,  even  of  civilized  and  accessible 
countries,  but  we  shall  find  in  a  decade  or  two,  and  even  now  catch 
here  and  there,  such  shortage  in  the  coal  supply  as  will  greatly  en- 
hance the  cost  of  fuel  in  every  manufacturing  industry.  It  therefore 
behooves  the  engineer  to  cast  about  for  means  of  help,  and  the  task 
though  not  a  light  one  is  lujt  by  any  means  hopeless.  To  begin 
with,  the  day  has  gone  by  in  which  there  is  any  economic  justifi- 
cation in  using  simple  noncondensing  engines  for  any  serious  work, 
unless  in  the  rare  case  of  burning  waste  material  unusable  otherwise. 
With  coal  at  a  dollar  a  ton  or  so,  the  temptation  was  strong  to  put 
in  a  plant  cheap  in  first  cost  and  to  trust  to  the  cheapness  of  the 
fuel  to  offset  its  uneconomical  use.  In  some  cases,  indeed,  the  cheap 
plant  actually  showed  the  best  economic  results,  but  wc  do  not 
hesitate  to  say  to-day  that  almost  any  refinement  of  apparatus  that 
will  save  fuel  will  pay,  if  not  this  year  then  next,  or  five  years  hence, 
certainly  long  before  its  useful  life  is  ended.  The  company  that 
builds  to-day  and  puts  in  the  most  economical  steam  plant  that  money 
will  buy,  may  be  considered  extravagant;  but  ten  years  from  now 
it  will  be  solvent,  while  the  others  will  have  gone  into  bankruptcy 
or  reorganized.  When  hard  times  come,  as  they  assuredly  will  be- 
fore many  years,  it  is  the  fellow  with  the  smallest  running  expenses 
that  will  weather  the  storm.  Waterlube  boilers,  the  best  furnaces 
that  can  be  planned,  every  device  that  can  utilize  the  waste  heat, 
triple-expansion  condensing  engines,  or  turbines  if  they  can  hold 
their  own — every  per  cent,  of  efficiency  that  can  be  juggled  out  of 
engine  and  dynamo — any  and  every  means  of  keeping  down  tfic  fuel 
bill — is  fully  justified  under  the  conditions  which  now  seem  inev- 
itably approaching.  High  pressures  and  superheating  are  coming 
and  recent  results  abroad  show  plainly  that  they  will  pay. 


We  need  not  fear  for  a  century  or  two  to  come  anything  like  abso- 


IIovv  near  to  a  pound  of  coal  per  horse-power-hour  the  perform- 
ance of  a  big  engine  in  regular  use  may  come  is  as  yet  tnidetermined; 
but  unless  we  miss  our  guess  that  sort  of  economy  will  not  seem 
so  nearly  unattainable  ten  years  from  now  as  it  does  to-day.  It  is 
difficult  to  say,  too,  what  are  the  commercial  possibilities  of  large  gas 
engines.  In  theory  they  are  very  great,  and  surely  if  the  gas  engine 
can  be  made  to  double  the  thermodynamic  efficiency  of  the  steam 
engine,  as  seems  possible,  it  must  be  taken  very  seriously  as  a  future 
prime-mover.  But  we  must  not  forget  that  for  electrical  purposes 
the  real  question  is  not  alone  engine  performance,  but  the  amount  of 
saleable  energy  that  can  be  extracted  from  a  pound  of  fuel.  It  there- 
fore behooves  the  engineer  to  get  after  the  electrical  losses  as  far  as 
is  possible.  A  recent  report  of  the  National  Electric  Light  Associa- 
tion on  which  we  commented  at  the  time  gave  a  vivid  idea  of  the 
leaks  that  may  exist  between  the  switchboard  and  the  returns  from 
the  consumer's  meters.  It  pays  in  the  long  run  to  keep  after  these 
small,  or  sometimes  large,  losses.  It  is  certainly  well  within  bounds 
to  say  lh;il  in  many  a  station  to-day  the  output  sold  per  ton  of  fuel 
consumed  might  be  increased  thirty  per  cent,  without  going  into 
any  questionable  refinements.  This  increase  is  quite  enough  to  make 
the  difterence  between  dividends  and  a  receiver,  and  we  will  go  still 
further  any  say  that  not  a  few  stations  will  earn  the  latter  before 
the  former  unless  they  realize  the  drift  of  events  and  study  the  busi- 
ness of  power  saving.  We  will  not  here  speculate  on  the  possibilities 
of  replacing  the  use  of  fuel  by  water  power,  or  wind  power  or  sun 
power— these  are  questions  not  of  to-day,  but  of  a  long  to-morrow. 
But  the  fuel  bill  is  imminent,  insistent,  not  to  be  escaped,  and  those 
improvements  which  are  able  to  lessen  it  are  necessary  improvements. 
hi  the  power  station  the  question  no  longer  is  how  cheaply  it  can 
be  built,  but  how  cheaply  it  can  be  operated.  If  any  step  toward 
economy  is  advisable  now,  it  will  be  absolutely  necessary  five  or  ten 
years  from  now,  and  electric  power  stations  should  be  regarded  at 
lea.st  in  that  degree  as  permanent  investments. 
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Statistics  of  the  American   I-lcctric  l.iuhl  and  Pdwcr 

Industry. 

Thf  lion.  S.  N.  I).  Noilh,  Dircitor  of  llic  United  Stales  Ceimus 
Drtico,  has  given  to  tiic  press  iliis  week  ii  picliniinary  iciiuit  on  (lie 
slatislii's  of  ihc  flcclric  IikIiI  and  powi't  indiislry,  as  i-iini|iilcd  liy 
Mr.  \V.  M.  Stcuart,  iliit-f  slalistician  uf  the  department  of  inanu- 
factnres.  Mr.  T.  C.  Martin  lieing  special  expert  agent  assoeiated 
with  the  work.  It  will  lie  reniendiered  that  the  statistics  of  the 
street  railway  industry  were  snnilarly  issned  a  few  months  ago, 
aiul  that  a  hidky  bnlletin  has  just  been  issned  on  that  snhject.  The 
tignrcs  of  the  tclrphonc  indnstry  will,  in  turn,  follow  in  a  few 
months,  and    the  telegraph   indnstry   will   come   last   of  all. 

The  figures  given  below  are  for  the  results  at  the  end  of  tlic  year 
closing  June  30,  kxxj.  The  report  includes  central  stations  only, 
and  does  not  embrace  any  isolated  plants,  plants  operated  by  elec- 
tric railway  companies  or  idle  plants,  or  plants  under  construction. 
It  may  be  recalled  here  that  the  street  railway  census  showed  iiS 
trolley  companies  to  be  in  the  light  and  power  business,  earning 
gross  from  it  $6,469,726,  and  that  all  told  this  item,  including  sale  of 
current  reached  $7,703,574. 

CENTRAL    liLECTKIC   I  IClll-    AN!)    POWER    PLANTS. 

Total.  Priv.ntc.  Munici|>al. 

\tiiiil>rr    of    establishments    3.6ig  2,804  815 

C'lisl    of    plants     $503,181,511  $480,161,038  '  $22,030,473 

K.iriiinK-i    from    operation,    total 83.585,410  76,748,554  6,836,856 

t'lnni   light  service    69,731,931  62,983,068  6,748,863 

Arc   lighting    25,459,437  32,070,192  3.389.245 

Cummcrcial  or  private   8,443,280  8,203,114  240,166 

l^ublic     17,016,157  13,867,078  *3. 149.079 

Incandescent    lighting     44,272,494  40.912.876  3. 359, 618 

Commercial   or   private    41.536,392  38,668,096  2,868,296 

Public     2,736,102  2,244,780  '491,322 

.Ml  other   electrical   service    13.853.479  13,765,486  87,993 

Income  from  all  other  service   1,560,013  1,431,764  128,249 

Gross    income     85,145,423  78,180,318  6.965,105 

E.xpenses: 

Total     67,688,075  62,442,088  5,245,987 

Salaries   and   wages    20,551,989  18,672,267  1.879.722 

Supplies  and   materials    22,814,758  20,392,467  2,422,291 

Rent    of   stations  and   offices....  1,285,546  .1,270.798  14.748 

Taxes     2.654.065  2,643,945  10,120 

Insurance     886,445  820,804  65.641 

Miscellaneous    6,994,227  6,645.567  348,660 

Interest  on  bonds    12,501,045  11,996,240  504,805 

*  Estimated  value  if  paid  for  at  prevailing  rates. 

Power-plant  equipment: 
Steam  engines — 

Number    S,92i  4.861  1,060 

Horsepower    1.377.041  1,230,023  147,018 

Water  wheels — 

Number     i  ,378  i  ,296  82 

Horsepower     381,134  369.916  11,218 

Generating  plant: 
Dynamos — 

Direct-current,   constant   voltage — 

Number    3,820  3.402  418 

Horsepower     441,621  418,088  23,533 

Direct-current,  constant  amperaga — 

Number     3.537  2,955  582 

Horsepower     I95.43i  157.668  37.763 

Alternating    and   polyphase   current — 

Number     5.106  4.284  822 

Horsepower     978,428  887,740  90,688 

Output  of  station: 

Kilowatt  hours — total  for  year....  2,437,218,732  2,241,314,293  195,904,439 
Line   construction: 

Miles  of  mains  and  feeders 12,470,494         10,936,603  ',533.891 

Lighting   service: 
Arc  lamps — 

Total    number    385,208  334.413  50.795 

Commercial    or   private    173.502  167,709  5.793 

Public     211.706  166.704  45,002 

Incandescent  lamps — 

Total    number    18,006,521  16,429,060  1,577,461 

Commercial    or   private    17.552,756         16,058,111  1,494,645 

Public    453.765  370.949  82,816 

Average  number  of  employees  and 
total    salaries  and   wages: 

Salaried  officials  and  clerks 6,976  6,026  950 

Salaries     $5,632,880        $5. 175.499  $457.38i 

Wage   earners :...  23,258  20,791  2,467 

Wages    14,919,109         13,496,768  1,422,341 

Foremen  and  inspectors 1.560  1.47S  82 

Wages     1,358,272  1,297.585  60.687 

Engineers  and  firemen    8,020  6,671  1.349 

Wages     5,201,988  4,416,929  785,059 


l.ln. 

All  nihil   ciiiplu>uin 
Wuun    


4,109  3,S6o  349 

■".r'MiS'o  .'.soa.y.s?  200.57^ 

9.46V  8.7MJ  68; 

5.654,320  5.378.297  37'''."23 


The  final  report  will  conluin  an  analyiiiii  of  the  above  totals,  and 
present  det.iileij  statistics  by  slates  ancl  for  oilier  pliascjt  of  the  in 
dtistry.  'I'hc  statistics  for  this  industry  at  the  census  of  1890  were 
confined  to  the  Slate  of  New  York,  the  city  of  St.  I^ouis  and  the  Dis- 
trict of  Columbia,  therefore  no  comparison  can  be  made  with  tlie 
totals  for  the  United  Slates.  In  (jtlier  worcis,  these  are  the  first 
.'iiid  only  aiitlienlic  figures  of  the  industry  in  America. 


Trolley  Road  Network  for  Loiiu  Island. 


l.(jiig  Island,  with  but  one  steam  road,  and  with  numerous  small 
and  scattered  communilies  yielding  little  sujiport  for  a  steam  sys- 
tem but  still  needing  frequent  communication,  is  an  ideal  territory 
for  iiilcntrban  trolleys,  and  plans  arc  now  being  pushed  it  would 
appear  for  the  creation  of  such  a  network  at  the  hands  of  a  group  of 
Western  capitalists.  Last  week  more  ibaii  two  hundred  miles  of  elec- 
tric railway,  extending  throughout  Queens  and  Nassau  Counties, 
passed  into  the  control  of  these  interests,  said  to  include  Mr.  C. 
Schwab,  the  United  States  Mortgage  and  Trust  Company  acting  as 
the  clearing  agent.  The  deal  was  put  through  by  William  K.  Giles, 
of  No.  41  Wall  Street.  It  is  known  that  both  the  Pennsylvania  Rail- 
road Company  and  the  interests  represented  in  the  subway  transit 
have  had  an  eye  on  these  roads,  among  which  is  the  New  York  and 
Queens  County  Electric  Railway,  which  was  owned  by  a  Philadel- 
phia syndicate,  and  of  which  W.  R.  Shclmerdine,  of  Philadelphia, 
was  president.  This  road  operates  branches  extending  all  through 
Queens,  to  College  Point,  Flushing  and  Jamaica,  and  all  through 
Long  Island  City.  It  also  controls  the  New  York  and  North  Shore 
i^oad,  which  extends  through  Jamaica  and  Far  Rockaway,  and  con- 
nects at  Queens  with  the  Nassau  County  Electric  Railway,  another 
branch  which  connects  villages  in  Nassau  County,  and  expects  to 
send  connecting  lines  into  Suflfolk  County.  The  tracks  of  this  rail- 
way also  go  to  the  new  race  track  now  being  built  on  the  line  be- 
tween Nassau  and  Queens  Counties,  to  be  known  as  Belmont  Park. 

The  plan  of  the  promoters  is  to  build  an  up-to-date  trolley  system 
that  shall  traverse  Long  Island  from  east  to  west — from  Brooklyn  to 
Orient  Point  on  the  north  and  to  Montauk  Point  on  the  south, 
with  intermediate  cross  lines,  some  six  or  eight  in  number.  One  of 
llic  companies  that  has  had  surveys  made  along  the  lines  of  its  pro- 
jected roads  is  the  Brooklyn,  Bay  View  Landing,  Freeport  and 
Mineola  Transportation  Company.  Another  line  is  the  Bayside  and 
North  Shore  Transportation  Company.  Another  corporation  men- 
tioned is  the  South  Side  Traction  Company,  which  has  obtained 
rights  of  way  east  and  west  of  Patchogue,  and  is  endeavoring  to 
secure  others  so  as  to  reath  projected  lines  to  the  west.  Still  another 
enterprise,  also  said  to  be  a  branch  of  the  scheme,  is  the  Long  Island 
Traction  Company,  now  engaged  in  getting  franchises  between  River- 
head  and  Orient  Point.  It  already  has  secured  the  rights  of  way  be- 
tween Riverhead  and  Mineola.  From  Riverhead  it  is  trying  to  get 
further  rights  of  way  to  Patchogue.  A  line  is  also  being  projected 
between  Huntington  and  Amityville;  still  another  from  St.  James 
to  Babylon,  and  it  is  reported,  articles  of  incorporation  are  to  be  filed 
for  another  company,  which  will  run  from  Sea  Cliff  to  Massapequa. 
Even  this  does  not  exhaust  the  list  of  roads  which  might  become 
either  valuable  feeders  or  important  rivals  of  the  Pennsylvania-Long 
Island  Railroad  system. 


Wireless  Telegraph  Conference. 


A  special  cable  dispatch  from  Berlin  of  August  3  says:  "The 
international  conference  on  wireless  telegraphy,  at  which  is  to  be 
discussed  the  formulation  of  regulations  for  governmental  control 
of  the  industry,  will  assemble  to-morrow  in  the  Imperial  Post  Office 
building.  Germany,  Great  Britain,  France,  Russia,  Austria-Hungary, 
Italy,  Spain  and  the  United  States  will  be  represented.  The  Ameri- 
can delegates  are  General.  Greely,  Chief  Signal  Officer  U.  S.  A. ; 
Commander  Barbour,  U.  S.  N.,  and  John  I.  Waterbury,  of  the  New 
York  Chamber  of  Commerce.  There  will  be  no  representatives  of 
companies  or  inventors  present." 
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Hydraulic-Electric  Development  of  the  Neversink  Light 
and  Power  Company,  Middletown,  N.  Y. 


A\  interesting  hydraulic-electric  developnieiit  has  recently  been 
cunipleted  in  the  Neversink  Valley,  Orange  County,  N.  Y., 
through  the  use  of  the  abandoned  works  and  canal  of  the 
Delaware  &  Hudson  Company.  The  old  Delaware  &  Hudson  Canal, 
which  during  more  than  half  a  century  served  for  the  transportation 
of  "stone"  coal  from  the  region  of  Pennsylvania  to  Kingston,  N.  V., 
on  the  Hudst)n  River  and  to  tidewater,  was  abandoned  under  a 
special  act  of  the  New  York  State  Legislature  passed  in  1900. 
The  canal  has  always  taken  its  supply  of  water  for  its  highest  level, 
known  as  the  "Summit,"  from  the  Neversink  River,  of  Ulster. 
Sullivan  and  Orange  Counties,  N.  Y.  The  canal  company  main 
tained  a  dam  across  the  river  which  diverted  the  water  into  a 
feeder  about  one  mile  long,  the  lower  end  of  which  supplied  the 
canal  at  such  an  elevation  as  to  permit  the  canal  being  carried  across 
and  above  the  river  by  means  of  a  cable  suspension  aqueduct.  The 
hydraulic  development,  including  the  dam,  feeder  and  the  part  nt 
the  canal  now  owned  by  the  Neversink  Company,  cost  the  Delaware 
&  Hudson  Company  originally  considerably  in  excess  of  a  quarter 
of  a  million  dollars.  The  abandonment  of  these  works  for  canal 
purposes  made  them  readily  available  for  the  hydraulic  power  de 
velopment,  and  by  raising  the  embankments  a  head  of  about  40  ft. 
was  afforded  at  the  lower  end  of  the  feeder.  Reference  to  the  ac 
companying  map  will  show  the  relative  location  of  the  dam,  river 
and  canal. 

About  a  year  ago  the  Ne\ersink  Light  &  Power  Company  entered 


In  order  to  secure  the  advantages  of  a  storage  reservoir,  the 
Neversink  Company  acquired  title  to  about  two  miles  of  the  canal. 
A  cut-ofif  dam  was  built  across  one  end  of  the  canal  and  the  other 
end  enlarged  so  as  to  make  a  good-sized  basin  or  forebay,  into 
which  the  feeder  empties  and  on  which  is  located  the  power  house. 
This  forebay  with  the  two  miles  of  canal  and  the  one  mile  of  feeder 
and   the  considerable  poundage  above  the  dam    makes   a   reservoir 


Fin. 


-TAH.    K.\CE. 


offering  storage  sufficient  to  operate  the  plant  at  its  full  capacity 
for  six  hours  without  there  being  delivered  any  water  from  the 
river.  A  more  practicable  way  of  considering  the  capacity  and  use- 
fulness of  the  storage  reservoir  would  be  to  say  that  the  plant  has 
a  capacity  of  1,500  hp  for  6  hours  even  when  the  flow  of  the  stream 
reaches  its  minimum,  which  is  1,000  hp  24  hours  per  day.  The  dam 
is  of  concrete  steel,  188  ft.  long  and  varying  for  10  to  15  ft.  in  height. 
An  entirely  new  entrance  has  been  constructed  of  concrete  at  the 
head  of  the  feeder.  A  heavy  pier  or  abutment  15  ft.  high  serves  as 
an  anchorage  to  one  end  of  the  dam  and  a  support  for  the  concrete 
arches  over  the  gateways  controlling  the  admission  of  the  water 
to  the  feeder.  The  gates,  three  in  number,  are  built  of  heavy  oak 
planks,  hnving  iron  tongues  and  each  cover  a  waterway  of  55  square 


FIG. 


-M.\P  SHOWING  POWER  STATION,  WATERW'AVS  AND  TRANSMISSION 
LINES. 


into  a  contract  for  carrying  out  the  complete  improvements  con- 
templated, including  the  transmission  lines,  aggregating  35  miles, 
to  supply  energy  to  Middletown,  Port  Jervis,  Monticello  and  Liberty, 
K.  Y.  The  work  was  carried  on  so  energetically  that  despite  un- 
foreseen difficulties  in  execution,  labor  troubles  and  delays  of  manu- 
facturers in  deliveries  of  apparatus,  the  plant  was  put  in  operation 
the  first  of  the  present  year. 


feet.  The  gates  are  operated  by  massive  geared  crabs,  which  permit 
one  man  to  hoist  or  lower  a  gate  under  the  extreme  conditions  of 
head  and  pressure  to  be  met. 

A  unique  feature  of  the  installation  is  the  use  of  concrete  steel 
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Ill  tlif  ilfMKti  i>t  ii  coiiibiiu'd  il.iiii  .mil  power  Ikuimv  1  Iu-  iinutiin 
wus  built  (lirt-i'tly  across  tlic  old  iMiiiil  iiiul  mIiIumikIi  ilii-rr  is  a  |u-;i(l 
of  2.)  fl.  uii  tlic  wuIN  surrounding  the  wlici'l  ilianilicrs  tlir  ualU 
tlicm«'lvcs  arc  only  j  ft.  thick  at  the  hotioiii,  taprriiiK  to  14  in.  at 
the  top.  If  steel  had  not  been  used  with  the  cmicrete  and  the  walls 
prcperlv  desinucd  lo  withstand  the  uverliirniiiK  iiiuniciit,  lliev  wmilil 
huvc  heel)  perhaps  10  ft.  thick  at  their  base. 

In  front  of  the  penstocks  is  a  larRc  chamber  riimiiiin  cniiMij 
across  the  front  of  the  building  with  concrete  walls  on  either  end 
and  an  iron  inclined  rack  on  its  front  to  prevent  ice  and  debris  from 
enterinj}  the  whecl.s.  The  rack  is  .supported  on  a  massive  iron  beam 
construction  and  has  an  area  of  some  1,^00  square  ft.,  so  that  the 
\eIocity  of  the  water  even  when  the  wheels  arc  opcralinn  at  lull 
Kale  will  not  exceed   .3  (3/10)  of  a  foot  per  second. 

The  wheel  chambers  arc  each  provided  with  three  oak  gales  of 
surticient  area  to  allow  slow  movement  of  the  water  to  the  wheels. 
The  gates  arc  similar  to  those  at  the  head  of  the  feeder  and  arc 
opcrate<l  by  crabs  on  top  of  the  masonry 

The  power  house  is  of  concrete  steel  thruuglioul.  including  tin 
roof,  floors  and  girders,  walls  and  foundations,  and  is  built  under 
the  Ransoinc  patents.  The  building  is  40  ft.  x  (mi  It  in  plan  ani 
is  45  ft    in  lici«ltl 


FIG.    3. — l.ir.IIT.VINi;    .\RRESTER    ROOM. 

Three  wheel  chambers  arc  pro\  ided,  tivo  of  which  contain  pairs 
of  27-in.  horizontal  S.  Morgan  Smith  Company,  McCormick  wheels, 
and  also  a  single  15-in.  wheel  direct-connected  to  an  exciter.  The 
third  wheel  chamber  has  been  built  with  the  expectation  that  another 
550-hp  until,  the  size  of  those  already  installed,  will  be- later  added 
when  the  market  for  the  power  is  developed.  Each  pair  of  large 
wheels  and  each  exciter  wheel  is  provided  with  a  17- ft  draft  tube. 

The  steel  flume  heads  are  built  into  the  concrete-steel  wall,  sep- 
arating the  wheel  chambers  from  the  dynamo  room.  The  shafts  of 
the  wheels  project  through  the  flume  heads  and  by  means  of  flexible 
couplings  are  direct-connected  to  the  alternators  and  exciters.  The 
generators  were  furnished  by  the  General  Electric  Company  and 
are  each  of  300-k\v  capacity,  three-phase,  6o-cycle,  600  volts,  revolv- 
ing field  type,  running  at  300  r.p.m.  The  exciters  are  each  of  30-k\\ , 
125- volt,  direct-connected  type  of  sufficient  capacity  to  excite  all 
three  alternators.  The  switchboard  is  of  marble,  also  furnished  by 
the  General  Electric  Company,  and  supplied  with  all  the  latest  and 
most  approved  instruments,  in  the  way  of  voltmeters,  wattmeters, 
switches,  etc. 

The  switchboard  is  equipped  with  two  sets  of  three-phase  bus-bars, 
from  which  current  is  supplied  to  two  separate  banks  consisting 
each  of  three  transformers.  Current  from  the  transformers  is  fed 
to  two  separate  sets  of  three-phase,  high-tension  bus-bars,  running 


ilie  Iriiuih  ut  ilir  station,  i-lach  conductor  <if  the  six  thrcc-phaiic 
circuits  cnlcritiK  the  building  may  be  connected  by  means  of  a  jaw 
switch  lf>  either  set  of  the  high-tension  busbars,  [irovidiiig  an  ar- 
laiigement  for  siipplMiig  any  traiisinission  line  from  either  Kriierator 
or  operating  the  railway  i'liiil  motor  load  in  v:irious  towns  from  one 
set  of  busbars  willi  its  generator,  and  the  lighting  load  front  the 
other  set  with  its  generator. 


FIG.  4. — POWER  HOUSE. 

riic  Step-lip  traiislorniers  arc  of  ilie  oil-iiisulatc<l.  self-cooling  type. 

Those  in  the  station  are  of  loo-kw  capacity,  each  provided  with 
special  t;ips  to  permit  of  adjustment  of  the  voltage  and  installation 
of  the  Pearson-Cutcheon  Lightning  Protection  device.  The  trans- 
formers step  up  from  600  to  10.000  volts,  which  latter  pressure  is 
the  potential  of  transmission  on  all  circuits.  The  step-down  trans- 
formers in  Middletown  and  Port  Jervis  are  each  of  50-kw  capacity, 
.ind   they   arc   also   provided   with   taps    for  adjustment   of   voltage. 

They  were  furnished  by  the  Westinghonse  I£lectric  &  Manufacturing 
Company. 

Two  types  of  governors  are  used  and  an  interesting  test  as  to  their 
comparative  merits  in  controlling  the  speed  of  the  water  wheels 
IS  being  made.  One  governor  of  each  make  has  been  installed  and 
.IS  each  controls  the  speed  of  a  separate  generating  unit,  in  all  re- 
spects identical  with  the  other,  every  facility  is  offered  for  deter- 
mining which  governor  is  the  most  satisfactory  both  as  to  speed 
regulation  and  general  working. 


FIG.  5. — >\\  ri(  Hi;o.\Kii 

The  station  is  provided  with  an  overhead  traveling  crane  furnished 
by  the  Niles  Tool  Works,  electric  heaters,  telephone  switchboard, 
air  compressor  and  the  other  small  but  necessary  adjuncts  for  a 
complete  station. 

The  three  transmission  lines  are  built  m  the  most  thorough  and 
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substantial  manner.  On  all  lines  the  poles  arc  30  ft.  or  more  in 
length  and  7  in.  in  diameter  at  the  top,  set  5  ft.  in  the  ground  and 
spread  120  ft.  apart.  They  are  each  equipped  with  two  cross  arms 
for  the  twin  three-conductor  transmission  circuits,  and  one  cross 
arm  for  the  metallic  return  telephone  line.  The  poles  are  double- 
cross-armed  and  guyed  at  road  crossings  or  slight  angles  with  special 
three-pole  construction  at  right  angle  turns.  Special  high-tension 
locust  pins  with  Floy  triple  petticoat  glass  insulators  are  used  for 
the  high-tension  lines.  The  cross  arms  are  braced  and  bolted  to 
both  the  poles  and  braces. 

In  order  to  determine  whether  copper  or  aluminum  conductors 
are  the  more  satisfactory,  there  has  been  installed  on  each  trans- 
mission line  one  circuit  consisting  of  three  hard-drawn  No.  6  copper 
conductors  and  another  circuit  consisting  of  three  No.  4  seven-strand 
aluminum  conductors. 

A  novel  and  what  seems  unusually  satisfactory  method  of  intro- 
ducing the  bare  transmission  line  conductors  within  the  building 
has  been  adopted.  .\  gallery  overhangs  the  tail  race  making  a  separate 
room  used  as  a  lightning  arrester  house  which  extends  across  the 
entire  south  side  of  the  main  building.  Each  bare  wire  of  the  10,000- 
volt  transmission  line  enters  the  building  first  perpendicularly 
through  the  floor  of  the  lightning  arrester  gallery  and  then  hori- 
zontally through  the  wall  dividing  the  lightning  arrester  room  from 
the  generator  room."  Iron  brackets  are  set  both  in  the  floor  and  di- 
viding wall,  so  <hat  each  conductor  is  rigidly  supported  in  the 
center  of  a  circular  hole  in  both  the  floor  and  wall.  As  the  con- 
ductor slopes  downward  from  the  last  pole  on  the  transmission 
line  to  the  insulator  below  the  lightning  arrester  gallery  and  at  that 
point  turns  abruptly  upward,  rain  following  the  conductors  runs 
to  the  insulator  and  so  drops  off  without  entering  the  building. 
The  arrangement  permits  the  naked  conductor  to  pass  through  the 
walls  of  the  building,  but  also  prevents  any  rain  or  snow  blowing  in. 

Throughout  a  large  part  of  their  length  the  transmission  lines 
are  built  across  private  property  in  order  to  secure  the  shortest  route 
and  a  right  of  way  which  avoids  special  franchise  tax  and  future 
controversies.     To   convey  the   right  to  erect,  maintain,  patrol   and 


The  Monument  to  Galileo  Ferraris  in  Turin. 
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FIG.   6. — SECTIONAL,  VIEW    OF   LIGHTNI.NG   ARRESTER    HOUSE. 


operate  the  transmission  lines  across  such  lands  there  were  prepared 
and  used  a  uniform  deed,  with  spaces  left  blank  for  necessary  in- 
sertion, so  that  future  litigation  is  forever  avoided. 

The  president  of  the  Neversink  Light  &  Power  Company  is  Dr. 
Henry  C.  McBrair,  of  Middletown,  N.  Y..  who  first  recognized  the 
value  of  the  power  purposes  of  the  abandoned  canal  and  with  inde- 
fatigable energy  secured  control  of  the  properties  and  arranged  for 
the  completion  of  the  development.  The  Henry  Floy  Coiupaiiy,  of 
New  York,  was  the  contractor  for  the  improvement,  including  the 
earthwork,  dam,  power  house,  transmission  lines  and  installation  of 
machinery.  Mr.  W.  A.  Gordon,  as  resident  engineer  in  charge  of 
the  work,  should  be  mentioned  for  the  very  creditable  way  in  which 
the  details  have  been  carried  out  and  the  engineering  difficulties  over- 
come. Mr.  C.  E.  Breckenridge.  of  the  same  company,  has  had 
charge  of  the  installation  of  the  transmission  lines,  which  arc  more 
than  usually  substantial   and  well  built. 


Bv  -XuoLFo  G.  B.  Hess. 

On  February  27,.  1897,  Prof.  Galileo  Ferraris  died  suddenly  in 
J'urin,  Italy.  The  genuine  sorrow  which  was  felt  at  his  untimely 
death,  not  only  in  Turin  and  all  Italy,  but  in  other  lands,  can  hardly 
be  expressed  in  words.  It  was  the  grief  of  a  whole  nation,  which 
sighed  at  the  passing  away  of  one  of  its  greatest  celebrities,  of  a 
scientific  world  losing  one  of  its  most  brilliant  and  beloved  apostles, 
and  the  sorrow  of  youth  generally  who  saw  disappear  from  their 
midst  a  master  and  a  father  for  whom  they  entertained  the  most 
lirofound  veneration. 

The  object  of  this  article  is  to  present  some  of  the  reasons  for 
this  sincere  affection  for  Ferraris,  in  order  that  the  deep  significance 
expressed  in  the  monument  recently  raised  to  his  memory  in  Turin 
can  be  readily  understood.  This  monument  is  the  creation  of  the 
young  and   talented   sculptor,   Luigi   Contratti,  of   Brescia,   and  has 
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been  erected  in  the  center  of  the  Piazza  Castcllo.  where  the  popu- 
lation of  Turin  were  wont  to  see  the  genial,  pensive  and  sympathetic 
face  of  the  discoverer  of  the  rotary  field. 

Galileo  Ferraris  was  born  on  the  30th  of  October,  1847,  in  Livorno 
\'crcellese,  Piedmont.  The  desire  for  knowledge  manifested  itself 
in  his  early  youth.  At  that  time  there  were  no  public  kindergartens, 
and  children  under  seven  years  of  age  were  not  admitted  to  the 
public  schools  of  the  city.  One  day  when  little  more  than  six  years 
old,  the  child  took  a  number  of  books,  such  as  he  was  able  to  find 
at  his  home,  and  without  telling  anyone  of  his  purpose,  went  to  the 
public  school  and  took  a  seat,  without  asking,  in  the  fourth  class. 
The  master  naturally  inquired  what  he  wanted,  and  received  the 
quick  reply:  "I  do  not  want  to  become  a  donkey"  ("Non  voglio 
mica  diventare  un  asino  io!").  He  was  permitted  to  remain  and 
was  assigned  to  a  class. 

When  in  the  High  School  (Gymnasium)  he  began  to  show  his 
preference  for  physics  and  mathematics.  Graduating  from  the  engi- 
neering course  in  1860,  the  subject  of  his  thesis  was:  "Hirn's  Telo- 
(iynamic  Transmission,"  thus  demonstrating  his  interest  even  at 
that  time  in  the  problem  of  transmission  of  energy  over  great  dis- 
tances. Later  he  became  assistant  professor  of  physics  in  the  Royal 
Industrial  Museum  of  Turin.  In  1872  he  read  an  important  paper 
on  the  subject  of  "The  Theory  of  the  Conduction  of  Electricity  in 
Homogeneous  Solids,"  and  soon  after  one  entitled  "The  Cardinal 
Properties  of  Dioptrical  Instruments,"  followed  by  one  on  "The 
Intensity  of  Telephone  and  Induced  Currents."  In  1878  he  was 
elected  professor  to  the  chair  which  he  had  filled  so  well  as  assistant, 
and  a  little  later  he  became  instructor  of  physics  at  the  Superior 
Military  Academy.  In  1881  he  was  appointed  representative  of 
the  Italian  Government  at  the  International  Electrical  Exposition  at 
Paris :   in   1882  he  went   to  the   International  Electrical   Conference 


.m6 


KLF^CTKICAL    WORLD    and    ENGINKKR. 


Vol.   XI.II.  No.  6 


ill  Paris  in  the  sainc  cupaiiu   .ui.l  m   iSSt  i,,  iin;  liutriKitiniial  1,.\ 
position  ill  Vienna. 

At  the  Inti-riiational  Elciim.d  I'.nimimiiuh  al  Tnrin  in   iKH^,  flan- 
laril   bronglii    Ihn   tran.sfi>rnii'r   hrlon-   tlic   puhlu-,    wlmli    had    pii-vi 
onsly  been  experimented  with  in   I'.MKhind  hy   Dr.  Jolni   Hupknisiin. 
Ferra^i^  al   i>nce   saw   tlic  nnporlance  of  tliis  apparatus,   and   it  led 
to  his   takiiiK   np  the  study  of  altcmatinK  cnrrenls.     .\i   the  Turin 
E.xposiiion   and    later   in    his   laboratory,    he   made  this   transformer 
the    subject   of   experimental    and    iheorelie.il    siuily,    which    formed 
matter  for  a  paper  entitled  "Theoretical  and  Kxperimental  Researches 
•m   the   tiaulard   and   Clibbs    Secondary   (ieiierator."      Shortly   nfter- 
warils    he   experimented   with   a   (ian/   transformer.      These   studies 
led  to  the  ci>ncepiion  of  the  magnetic  rotary  luld,  which  was  arrived 
.It    through    analogy    by    considering    two    polari/ed    luminous    rays 
ilisplaced  in  phase  and   which  combine  elliptically   in  one  ray.     He 
proved    the  correctness   of   his    theoretic.il    views    by   experiments    in 
the  laboratory  of  the  Industrial  Museum  of  Turin  in  .\ngusi,   1XX5. 
\lthough  these  results  were  known  to  friends  and  in  ihr  pnpiU  who 
followed    his    lectures    at    that 
time,   they   were   not   published 
until  the  beginning  of   i8J<8  in 
.1  paper  read  before  the  Acad- 
emy of  Sciences  of  Turin. 

In  1888  an  elcctrotechnical 
high  school  which  he  proposed 
was  authorized.  At  the  expo- 
sition at  Paris  in  1889,  Ferraris 
could  have  seen  two  applica- 
tions of  the  principles  which  he 
laid  down — the  motors  of  Tesla 
and  Rankin  Kennedy.  The 
first  important  and  conclusive 
demonstration  of  his  principle 
which  he  witnessed  was,  how- 
e\er,at  Frankfort  in  iSgi.when 
electrical  energy  was  transmit- 
ted from  LautTen  to  Frankfurt, 
a  distance  of  about  no  miles. 
The  reception  accorded  him  by 
the  electrical  engineers  gath- 
ered at  Frankfurt  could  not 
have  been  more  flattering,  by 
whom  he  was  acclaimed  the 
discoverer  of  the  rotary  mag- 
netic field,  or  "Drehfeld."  or 
"Ferraris-Feld,"as  it  was  called 
at  that  time. 

Prof.  Ferraris  was  named  a 
delegate  to  the  World's  Colum- 
bian Exposition  at  Chicago  in 
1903.  Prof.  Carhart,  in  an  ar- 
ticle published  in  the  Elec- 
trical World  .\xd  Engineer 
(February  15.  1897),  speaks 
very  highly  of  the  part  which 
Ferraris  took  in  the  congress, 
and  Ferraris  expressed  himself 
e  n  t  h  u  s  i  a  s  tically   about    the 

warmth  of  the  reception  which  was  accorded  him  in  America.  On 
August  22  he  wrote  from  Chicago  to  his  intimate  friend.  Caiulellero. 
to  whom  he  had  sent  a  number  of  the  Electricvl  World,  containing 
his  biography,  as  follows :  "And  all  that  which  you  can  gather  from 
the  treatment  accorded  me  by  the  journal,  is  exactly  what  I  would  tell 
you,  if  I  wished  to  describe  to  you  all  the  courtesies  and  signs  of 
distinction  of  which  I  was  made  the  object  in  America." 

At  the  Chicago  Exposition,  Ferraris  was  elected  a  vice-president 
of  the  congress,  together  with  Mascart,  of  Paris :  Preece,  of  London  ; 
Voigt.  of  Munich;  Weber,  of  Zurich,  and  Elihu  Thomson,  of  Boston. 
A  few  days  later  he  gave  Candellero  an  account  of  the  work  done 
at  the  congress:  "The  value  of  the  international  ohm  and  all  units 
of  measurement  related  to  it  were  definitely  defined.  The  definition 
of  the  joule  and  the  watt  were  formally  and  officially  sanctioned: 
a  name  was  finally  agreed  upon  for  the  unit  of  measurement  of  elec- 
tromagnetic induction,  accepting  with  great  satisfaction  to  the  Amer- 
ican people  the  name  of  "Henry,"  which  had  been  proposed  by  the 
American  Institute  of  Electrical  Engineers  some  time  before.  Xot 
much  that  was  new  was  accomplished  as  far  as  magnetic  measure- 
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melu^  were  concerned;  however,  one  very  uiiportaui  leature  was 
that  there  were  olllcially  and  definitely  buried  mullif.irious  and 
MraiiKe  propositions  which  had  |»op|i<<l  ii).  ami  had  been  accorded  a 

reccpiiun  worthy  of  a  better  cause " 

".So  iiiucli  for  ihc  coii({rcs».  An  for  me,  1  must  inform  you  that  1 
am  very  much  pleased  that  I  came  here,  and  that  I  am  satisfied  with 
the  Hood  reception  which  was  accorded  me,  as  well  as  the  part 
which  I  was  able  to  lake  in  the  discussions.  I  shall  never  forget  the 
impression  made  i>n  me  by  the  flattering  attention  with  which  the 
colleaKUes  of  the  congress  listened  to  mc  and  the  fervor  with  wliuh 
they  accepted  the  propositions  and  observations  which  I  put  before 
them." 

On  another  occasion  he  spoke  very  enthusiastically  about  what 
he  was  able  to  see  in  .America:  "There,"  said  he,  "labr>r,  production 
and  the  useful  circulation  of  matter  and  energy  arc  the  climax  of 
all  thought.  Seen  from  there,  the  dreadful  dangers  which  appear 
to  threaten  the  Old  World  dwindle  to  ordinary  controversies  of  no 
moment.      .\    young   people,   in   an   enormous  country,   on   rich  and 

virgin  soil,  alone  and  secure,  a 
people  temperate  in  the  battle 
ot  life,  free  from  any  bondage 
.ind  embarrassment  due  to  past 
prejudices  and  armed  with  all 
means  wiii  which  modern  me- 
chanics   enlarges    the    field    of 

luimanactivity 

His  artistic  and  pensive  soul 
reveals  itself  when  he  also 
says  :  "A  life  entirely  absorbed 
in  business,  no  matter  to  what 
extent  it  may  be  embellished 
by  wealth  and  domestic  com- 
forts, is  not  worth  more  than 
one  less  successful,  less 
wealthy,  but  more  reposeful, 
and  allowing  of  some  time  for 
the  enjoyment  of  the  beautiful 
and  the  abstract.  I  prefer  a 
bed,  not  so  soft,  and  a  room 
not  so  profusely  decorated,  if 
1  have  a  volume  of  Horace, 
Virgil,  Beethoven  or  of  Wag- 
ner on  my  table.  Furthermore, 
taking  everything  into  consid- 
eration, it  seems  to  me  that  an 
education  which  does  not  in- 
chide  the  beautiful  in  literature 
and  the  beautiful  in  the  pure 
sciences  cannot  be  called  per- 
fect." 

Comm.  Eng.  G.  B.  Maffiotti, 
director  of  the  Royal  Indus- 
trial Museum  at  Turin,  writes : 
"Without  being  a  poet  or  artist 
in  the  strict  sense  of  the  word, 
Ferraris  loved  and  understood 
poetry  and  art,  as  is  shown  by 
the  idealism  expressed  in  all 
his  utterances  and  writings.  He  was  blessed  with  an  excellent  memory 
which  was  nothing  more  than  one  of  the  phases  of  his  multifarious 
and  thoughtful  intelligence,  enabling  him  to  repeat  even  during  the 
last  years  of  his  life  many  poems  which  he  learned  at  the  Lyceum. 

He  could  draw  with  taste  and  expression.     Among 

his  papers  there  were  often  found  memoranda  on  which  appeared 
algebraic  formulas  and  diagrams  of  electrical  apparatus,  intermingled 
with  sketches  which  may  have  been  put  in  at  intervals,  during  the 
moments  when,  his  mind  overtaxed  with  scientific  research,  he  loved 
to  take  a  rest  by  allowing  it  to  wander  off  into  the  cheerful  fields 
of  art. 

"His  artistic  genious  was  particularly  revealed  in  music,  which 
was  his  chief  recreation  during  the  short  periods  of  time  he  allowed 
for  repose,  and  his  comfort  in  moments  of  sorrow.  But  in  music, 
as  well  as  in  science,  he  loved  to  soar.  That  explains  his  passion  and 
enthusiasm  for  Wagner's  music,  of  which  he  knew  every  note.  He 
used  to  say  jokingly  that  it  would  be  sufficient  to  call  him  back  to 
life,  should  he  lie  dying." 
I   will   always  hold   as  a   most   pleasant  recollection   several   days 
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spent  at  Couriiiayeur,  the  region  which  may  be  called  "Italian  Switz- 
erland," at  the  foot  of  Mont  Blanc.  Galileo  Ferraris  also  visited 
this  region  in  order  to  strengthen  himself  in  the  pure  air  of  the 
mountains  and  to  divert  his  thoughts  admiring  a  nature  exceptionally 
sublime.  Poet  in  the  bottom  of  his  soul,  he  felt  fully  the  fascination 
of  the  supreme  beauty  of  the  glaciers  glittering  in  the  sun  and  cleft 
by  fearful,  towering  projections  of  jagged  rocks.  His  constitution, 
which  was  not  very  robust,  did  not  permit  him  to  make  actual 
ascents,  but  as  often  as  he  could,  he  used  to  walk  several  hours' 
distant  from  Courmayeur  to  the  points  most  adapted  for  the  enjoy- 
ment of  the  majestic  panorama,  of  the  numerous  chains  of  moun- 
tains submerged  in  an  atmosphere  of  light  and  colors.  Returning  to 
the  hotel  still  under  the  impressions  of  the  sublime  view,  he  sat 
down  to  the  piano  to  express  his  intense  feeling  in  music. 

Among  his  favorite  music  was  Mendelssohn's  "Lieder  ohne  Worte" 
(Songs  without  Words).  And  it  was  just  while  he  was  playing 
these  songs  that  I  learned  to  know  and  to  admire  his  taste  for  music 
— in  a  few  words,  to  love  him  and  to  wish  that  I  would  be  fortunate 
enough  to  have  him  as  my  master  as  soon  as  I  were  ready  to  take 
up  the  study  of  electricity.  Unfortunately,  it  was  a  vain  desire  on 
my  part ;  he  passed  away  too  soon  ! 

Galileo  Ferraris  was  an  efifective  speaker,  and  impressive  and 
efficient  in  speech  from  his  clearness  and  exactness  of  expression 
and  from  the  logic  of  his  reasoning.  He  also  was  possessed  of  the 
practical  sense  of  an  engineer,  and  by  coupling  theory  with  the  prac- 
tice, he  succeeded  in  making  the  science  popular  while  enabling  his 
pupils  to  grasp  the  most  abstruse  electrical  problems. 

He  wrote  considerable  during  his  active  life.  Among  his  papers 
are  the  following :  "A  Method  for  the  Treatment  or  Rotating  Vec- 
tors," "On  a  Synchronic  Electric  Alternating  Motor,"  "Theorems 
Regarding  Distribution  of  Constant  Electric  Currents,"  in  which  he 
deduced  the  principle  of  Ohm  from  the  principle  of  "maximum  work," 
as  a  consequence  of  the  law  of  Joule.  Later  he  wrote  the  paper 
above  referred  to  on  "Theoretical  and  Experimental  Researches  with 
the  Secondary  Generator  of  Goulard  and  Gibbs"  and  "On  the  Dis- 
placement of  Phases  of  Currents,  on  the  Retardation  of  Induction 
and  on  the  Laws  of  Energy  in  Transformers."  In  1896  he  made 
known  a  new  system  of  electrical  distribution  of  energy  by  alternat- 
ing currents,  which  he  worked  out  with  Prof.  Arno,  his  assistant, 
and  consisting  in  deriving  from  a  monophase  circuit,  a  polyphase 
circuit  by  means  of  a  monophase  asynchronic  motor  (Brown  type). 
He  published  a  lecture  on  "Transmission  of  Electrical  Energy,"  and 
after  his  death  a  work  was  published  on  "The  Geometrical  Theory 
of  Vectorial  Fields." 

At  the  end  of  1896  he  was  elected  Senator  of  the  United  Kingdom. 
This  dignity,  which  gave  him  much  pleasure,  brought  him  new 
duties  and  new  labors,  adding  to  those  of  professor,  municipal  coun- 
sellor and  consulting  engineer.  The  increased  work  killed  him 
little  by  little.  On  February  i,  1897,  while  lecturing,  he  became  ill 
and  said  :  "The  engine  is  broken  down  ;  I  cannot  continue."  These 
were  the  last  words  which  he  uttered  to  his  pupils.  Six  days  la^er  he 
was  no  more. 

Maffiotti  writes  of  him  :  "Electrician  of  worldwide  fame  at  a  time 
when  electrical  industries  developed  themselves  with  an  impetus 
never  before  experienced,  through  his  ingenious  discoveries  he  gave 
to  them  an  added  impulse  and  a  new  vigor.  In  him  one  can  say 
the  electrical  science  was  personified  in  Italy.  He  could  have  easily 
amassed  riches,  but  shrank  from  all  utilitarian  speculations.  He 
cultivated  science  for  the  sake  of  science,  thinking  that  its  priests 
must  not  ask  from  it  more  than  intellectual  satisfaction.  These 
sentiments  he  expressed  in  his  lectures,  in  his  writings,  everywhere 
and  always. 

"Pondering  over  the  life  of  Galileo  Ferraris,  over  what  he  did 
and  could  have  accomplished,  over  his  early  death  and  the  causes 
which  provoked  it,  we  are  almost  led  to  complain  that  he  lacked  that 
selfishness  which  is  a  condition  of  our  self-preservation  and  which 
we  could  excuse  in  one  whose  life  was  so  precious  to  science.  But 
the  intellect  and  heart  of  Galileo  Ferraris  formed  such  an  exquisite 
whole  that  parts  could  not  be  modified  without  destroying  the  ad- 
mirable harmony  which  existed  between  them  and  which  rendered 
the  personality  of  this  apostle  so  fascinating.  He  was  only  of 
medium,  stature,  of  slight  physique  and  his  features,  though  not 
classical  were  sharply  defined.  He  possessed  a  penetrating  glance, 
his  broad  forehead  betrayed  the  presence  of  genius  and  his  smiling 
lips  gave  proof  of  the  unlimited  riches  of  his  heart.  Worn  out  by 
that  interior  fire,  his  body  now  reposes  free  from  any  mortal  fatigue. 


1  nuK  live  the  spirit,  long  live  ihc  cultivation  of  his  spotless  memory; 
long  will  live  his  useful,  fruitful,  educational  work." 

Preece  said  of  him:  "I  had  the  pleasure  of  the  personal  acquaint- 
ance of  Galileo  Ferraris,  and  a  more  charming  companion  I  never 
met.  His  scientific  work  was  thoroughly  appreciated  in  England 
and  his  labors  are  bearing  practical  fruit  every  day.  Electrical 
progress  owes  a  deep  debt  of  gratitude  to  Ferraris."  And  Elihu 
Thomson  says :  "Dr.  Ferraris  was  a  man  of  the  highest  scientific 
attainments.  To  meet  him  personally  was  to  discover  in  him  those 
lovable  traits  of  character  which  endeared  him  to  all.  Such  truth 
and  gentleness  leaves  memories  which  are  not  defaced  by  time.  It 
is  needless  for  me  to  attempt  to  estimate  the  great  value  of  his  re- 
searches, so  well  are  they  known." 

Through  the  courtesy  of  Mr.  W.  J.  Hammer,  the  writer  is  enabled 
to  give  some  further  details  relating  to  the  visit  of  Prof.  Ferraris 
in  the  United  States.  In  a  letter  to  his  intimate  friend,  Signor 
Candeilero,  Prof.  Ferraris  said :  "At  New  York  I  was  received 
by  Consulting  Engineer  William  J.  Hammer,  who  gave  me  four 
full  days  of  his  time,  accompanying  me  everywhere  and  introducing 
me  to  a  great  number  of  men  of  science.  With  him  I  went  to 
Llewellyn  Park,  where  Edison  has  his  residence,  and  where  I  was 
received  with  singular  courtesy  and  distinction,  and  was  conducted 
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I'IG.  3. — REPKODUCTION   OF   FERR.\RIS  LETTER. 

by  Edison,  in  person,  through  his  laboratory."  Mr.  Hammer  was 
chairman  of  the  World's  Fair  Committee  of  the  American  Institute 
of  Electrical  Engineers  at  Chicago  in  1893,  and  secured  from  Prof. 
Ftrraris  the  loan  for  exhibition  at  the  Institute  headquarters,  of 
the  apparatus  with  which  the  principle  of  the  rotary  field  has  been 
demonstrated.  Shortly  after  having  been  notified  that  the  apparatus 
was  shipped,  a  cablegram  was  received  from  Prof.  Ferraris  saying 
that  the  steamer  to  which  it  had  been  consigned  had  sunk  in  the 
harbor  of  Genoa,  and  asking  if  th,e  apparatus  should  be  sent  on  if 
it  were  recovered.  Mr.  Hammer  having  cabled  in  reply  an  urgent 
re<iucst  that  the  apparatus  be  forwarded,  this  was  done  and  it  formed 
perhaps  the  most  interesting  historical  electrical  exhibit  at  Chicago. 
There  having  been  some  delay  in  returning  the  apparatus  owing  to 
custom  house  regulations.  Prof.  Ferraris  exhibited  a  solicitude 
natural  in  view  of  his  previous  experience.  As  a  specimen  of  Prof. 
Ferraris'  writing  and  his  knowledge  of  the  English  language,  a 
letter  to  Mr.  Hammer  on  this  subject  is  reproduced  to  accompany 
this  article.  Mr.  Hammer  relates  that  during  the  afternoon  spent 
in  the  Edison  laboratory  at  Orange,  Mr.  Edison  asked.  "Prof.  Fer- 
raris, how-  did  you  first  conceive  the  idea  of  the  rotary  field  prin- 
ciple?" With  a  laugh.  Prof.  Ferraris  replied,  "Oh,  I  guessed  at  it 
mathematically."  He  then  explained  his  various  experiments  in 
polarized  light,  which  he  said  led  him  to  feel  that  certain  of  the  fun- 
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dunicntnl    |>riiu'i|ili->i   i>(   i>plics    wt-ro   iiNo   :t|i|)lical>le   lo   rlccirninaK 
DctiMii,  and  tl)»(  lir  built  his  cxprriiurnlnl  models  to  dcnioiistrali-  ilic 
correctness  of  (Ins  view. 

The  work  of  Ihe  .sculptor.  Conlt;titi,  llic  iiiiMiniiuiii  n-ii-iiliy  uii 
veiled  in  Turin  needs  little  description,  the  illustration  reproduced 
here,  showing  clearly  its  nature.  The  artist  has  cauKht  and  rcpro 
diiced  in  lirun/e  the  llioiiKhlful  face  of  (iaiileo  Farraris.  The  vlalur 
is  placed  on  a  pedestal  of  inarlile  at  Ihe  hase  of  wiiich  lies  a  larne 
winged  sphin.v,  on  which  a  nude  female  ("iKurc  reposes,  represenlinR 
physical  truth  seekiiiK  the  mysteries  of  nature  while  listenitiK  lo  the 
mysterious  voice. 

At  the  two  sides  there  are  bas  reliefs,  harilly  uidicated  ni  the 
illustration,  recalliuR  the  first  experiment  in  transmitting  electrical 
energy  from  I-;iufTen  to  I-'rankforl,  and  the  rrrcpliim  rIvcii  by  F.dison 
>>n  the  occasion  of  his  visit  to  .\merica. 

On  the  plate  fastened  lo  llic  base  of  the  iiiumiiiucmi   is  wTillcii  : 

To 

GALIl.F.O   FI:RRARIS, 

l'"ri)m   .\dinircrs,  Disciples,  F'riends, 

Morn  in  I-ivorno  P.,  Oct.  .lotb,  1847. 

Died  in  Torino,  Feb.  7ll),  iSq". 

The  Admirable  Discovery  of 

The  Rotary  Field 

Opened  to  Science,  to  Industry,  lo  Civilization. 

New    Paths. 

This  Proclaims  the  Glory 
Of  the  Great   Electrician. 

The  monument  is  about  22  ft.  high.  The  jury  for  the  choice  of  the 
prospective  monimient,  composed  of  three  well-known  artists.  Belli, 
Bistolfi  and  Reduzzi,  complimented  Contratti  by  choosing  his  project, 
and  confirmed  the  promise  which  the  yowng  artist  had  given  when 
he  moved  from  his  birthplace.  Brescia,  to  Turin,  and  exhibited  in  the 
Exposition  of  Art,  his  first  works:  "Impressioni  dal  Vero"  and  "II 
Vaso."  Other  well-known  works  of  his  are:  "Bust  of  Napoleon," 
"Monument  of  Giacinto  Paccliiolli."  "Memorial  to  Broffcrio." 


ilie  ifsicd  niaiciial  i.s  sul)jeiifil  to  a  snie-wavc  c.ni.f. ;  iliai  l^,  the 
maximum  putriuial  is  V2  times  the  effective  value,  indicated  by  the 
viiliineler.  Now,  using  a  series  resistance  in  the  transformer  circuit, 
tu-ilher  mentioned  di-niands  arc  fultilled  nor  correct  results  derived. 

The  effect  of  the  scries  resistance  is  to  change  the  exciting-current 
wave  form  Tin-  more  ihe  energy  consiuned  by  Ihe  ohmic  series 
resistance  coinpar,'itively  to  Ihe  energy  consiuned  by  hysteresis  in  the 
iransformer,  the  less  will  be  the  distortion  of  the  current  wave,  it 
will  become  more  and  more  sinusoidal,  But  if  the  transformer 
gets  a  sinusoidal  inaKiieli/ing  current,  its  induced  e.in.f.  wave  will 
be  distorlerl ;  and  assuming  as  a  limit  a  perfect  sinc-wavc  shaped 
exciting  current,  the  induced  e.in.f.  wave  of  the  transformer  will  haM- 
exactly  the  same  shape  as  the  exciting-current  curve  has,  when  the 
iitrreni  drawn  from  the  sine-wave  generator  is  only  that  due  to  tln' 
iran>.l'urnier.  the  secondary  of  which  is  open. 

1"hese  statements  are  confirmed  by  experiments  as  siiown  in  curves 
(I'^igs.  2  to  10).  The  testing  arrangement  is  the  same  as  shown  in 
[•"ig.  I.  The  curves  were  taken  with  the  aid  of  an  oscillograph,  ami 
.ire  here  reproiliiced  direct  from  the  record. 

Fig,  2  shows  the  e.m.f.  wave  form  taken  at  the  terminals  of  the 
generator,  when  it  was  excited  to  80  volts  effective  terminal  voltage. 
Fig.  3  shows  at  the  same  time  the  current  wave  in  the  circuit,  its 
effective  value  being  25  amp.  F'ig.  4  shows  at  the  same  time  the 
e.m.f.  wave  at  the  terminals  of  the  transformer,  the  effective  value 
bfi'ig  55  volts.  The  core  loss  of  the  transformer  measured  at  the 
same  time  ,300  watts.  The  amount  of  the  regulating  ohmic  resistance 
has  not  been  measured. 

Fig.  5  shows  the  e.m.f,  curve  at  the  terminals  of  the  generator  when 
excited  to  182.5  volts  effective  pressure;  more  resistance  has  been 
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Effect  of  Series  Resistance  in   the    Primary   Circuit 
a    Transformer. 


of 


By  H.  A.  PiKLER. 

IT  is  well  known  that  if  a  sine  wave  e.m.f.  is  impressed  upon  the 
terminals  of  a  transformer,  the  other  side  of  which  is  open,  the 
hysteresis  loop,  or  more  correctly,  the  change  in  the  permeability 
in  the  iron  during  one  cycle  of  magnetism,  will  distort  the  exciting 
current  wave.  In  other  words,  if  we  want  to  get  a  sine-shaped  e.m.f. 
wave  at  the  terminals  of  the  transformer,  we  have  to  excite  it  by  a 
current,  the  wave  form  of  which  is  correspondingly  distorted. 

The  intention  of  this  article  is  to  show  that  by  sending  a  sine  wave 
exciting  current  through  the  transformer  %ve  get  the  e.m.f-  wave  dis- 
torted. This  distorted  e.m.f.  wave  will  be  of  exactly  the  same  shape 
as  the  distorted  current  wave  in  the  former  case,  when  the  impressed 
e.m.f.  wave  was  a  sine  curve. 

On  consideration  it  will  be  seen  that  the  e.m.f.  curve  in  this  case 
has  interchanged  with  the  current  curve.  This  is  exactly  what  hap- 
pens if  we  use  a  series  resistance  in  the  primary  circuit  of  the  trans- 
former for  controlling  its  terminal  voltage. 

In  order  to  test  electric  apparatus  for  dielectric  strength,  almost 
all  testing  rooms  or  laboratories  use  the  following  equipment :  A 
sine  wave  generator,  a  high-voltage  step-up  transformer,  the  low- 
voltage  primary  side  of  which  has  a  series  regulating  resistance,  gen- 
erally a  water  rheostat. 

A  similar  arrangement  is  sometimes  used  for  measuring  the  core 
loss  on  transformers.  That  is.  a  sine  wave  generator  and  a  variable 
series  resistance  in  the  circuit  in  order  to  obtain  the  desired  voltage 
across  the  transformer  terminals.     See  Fig.  i. 

If  we  want  to  determine  the  core  loss  of  a  transformer,  this  should 
be  measured  at  a  sine-wave  shaped  e.m.f.  curve,  flat  curves  giving  a 
considerably  higher,  peaked  curves  a  lower,  core  loss  at  the  same 
effective  value  of  the  curve ;  that  is,  at  the  same  voltage  measured  at 
the  terminals  of  the  transformer  by  an  ordinary  voltmeter.  If  we 
test  an  electrical  apparatus  for  dielectric  strength,  we  assume  that 


jutt  in  the  circuit  to  obtain  again  the  same  volts  at  the  transformer 
terminals.  Fig.  6  shows  the  current  wave,  the  effective  value  of 
which  being  now  16.8  amp.  Fig.  7  shows  the  wave  form  of  the 
transformer  terminal  voltage,  its  effective  value  being  again  55  volts — 
core  loss  of  the  transformer  253  watts.  Then  the  generator  was 
excited  to  225  volts,  and  still  more  resistance  was  put  into  the  circuit 
in  order  to  obtain  again  55  volts  at  the  terminals  of  the  transformer. 

Fig.  8  shows  the  w-ave  shape  of  the  generator  voltage.  Fig.  9  the 
wave  shape  of  the  current  at  the  same  time,  the  effective  value  of 
which  went  down  now  to  15.3  amp.  Fig.  10  shows  the  e.m.f.  wave 
at  the  terminals  of  the  transformer,  the  effective  value  being  again  55 
volts  as  measured  by  a  Weston  voltmeter,  the  core  loss  being  238 
watts. 

It  is  not  necessary  to  go  further.  If  we  compare  the  wave  forms 
of  the  generator  voltage  in  the  three  cases,  we  find  that  they  are 
almost  alike.  The  current  curves,  which  are  all  to  the  same  scale, 
are  always  less  and  less  distorted  when  using  more  resistance  in  the 
circuit.  The  higher  harmonics  at  the  lowest  value  of  resistance  in 
the  circuit  are  shown  up  in  a  marked  manner  by  the  increased  ex- 
citing current,  which  is  25  amp.,  whereas  at  a  higher  resistance,  as 
in  Figs.  8,  9  and  10,  they  get  weakened  and  the  current  consumed  is 
only  15.3  amp. 

The  change  in  wave  form  at  the  terminals  of  the  transformer  is 
what  interests  us  mostly.  All  three  curves.  Figs.  4,  7  and  10,  are 
represented  on  one  scale.  Their  effective  value  is  the  same,  55  volts. 
But  their  shape  and  their  maximum  is  different.  Fig.  4  is  more  sym- 
metrical, nearer  to  a  sine  wave,  comparatively  flat.  Fig.  7  is  more 
peaked;  note  the  assymetry  in  it.  Fig.  10  is  entirely  distorted;  it 
shows  the  tendency  to  take  the  shape  of  current  curve,  Fig.  i. 

The  maximum  values  of  these  three  transformer  e.m.f.  curves  are 
as  I  :  1 .  105  :  i .  182.  The  table  on  next  page  gives  a  comparison  of 
results. 

From  all  these  curves  and  results  it  follows :  i.  When  using 
series  resistance  in  the  primary  circuit  of  a  step-up  transformer  for 
controlling  its  terminal  voltage  in  order  to  test  electrical  apparatus 
for  dielectric  strength  by  that  transformer,  the  wave  form  of  the 
applied   voltage  will  get  peaked,   the  maximum   of  the  curve  being 
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more  than  V2  effcclivc.  1 1'  >\c  dcu-rniiiK'  the  U'stiiig  lugli  voltage 
by  a  voltmeter  connected  to  the  terminals  of  the  transformer,  the 
tested  apparatus  will  get  a  higher  iiui.viiiium  voltage  than  we  assume. 
If  we  use  an  air-gap  cur\e  for  determining  the  desired  voltage,  then 
the  tested  apparatus  is  subjected  to  a  lower  effective  pressure  than 
desired,  because  the  bn-ak-down  of  the  air-gap  is  rather  due  to  the 
jnaxinnun  pressure. 


completeness  of  restoration  of  the  current   wave   due   to  the  energy 
ccnsumed  bv  the  series  ohmic  resistance. 
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Plotting  of  Speed  Time  and  Speed  Distance  Curves 
From  the  Acceleration  Speed  Curve. 

Bv    L.    A.    FkEUUEXBERGliK. 

Tl  1  K  following  article  is  a  continuation  of  a  communication  on  the 
plotting  of  speed-time*  curves    from   the  tractive   effort-speed 
curve,  which  appeared  in  the  issue  of  July  18,  1903.     A  typical 
run  between  stations  was  taken,  showing  the  effect  of  grades  and 
curves  and  the  speed-time  curve  constructed  in  conjunction  with  the 
speed-distance  curve. 

Having  given  the  ordinary  performance  curves  of  a  motor  (the 
horizontal  tractive  effort  and  speed  for  different  currents)  the 
curve  giving  the  relation  betw-een  the  horizontal  tractive  effort 
and  the  speed  may  be  plotted.  Subtracting  from  the  horizontal 
tractive  effort,  at  any  speed,  the  train  resistance  at  the  same  speed. 
will  give  the  net  tractive  elTort   (expressed  in  p(jund-  per  loii),  which 


FIG.  2. 


FIG.  3. 


FIG.  4. 


FIG. 


FIG.   7. 


FIG.  8. 


FIG.  9. 

Figs.  2  to  id. — Curves  T.\kkn  by  Me.vn's  of  .\n  Oscillogx.vph. 


FIG.    10. 


generator  in  order  to  control  the  voltage  at  the  terminals  of  a  trans- 
former being  tested  for  core  luss.  the  e.m.f.  wave  form  at  the  ter- 
minals of  the  transformer  will  be  peaked,  and  the  obtained  core  loss 
will  be  less  than  at  an  impressed  sine-wave  e.m.f.  of  the  same  effective 
value. 

On  this  account  the  \i)ltagc  on  the  Iranstornier  under  test  slio\il(l 
not  be  controlled  by  a  resistance  in  series,  but  the  test  transformer 
should  be  connected  directly  to  the  generator  or  to  a  step-down 
transformer  whose  primary  is  directly  on  an  alternator  of  known 
wave  shape;  the  necessary  voltage  control  being  obtained  by  con- 
trolling the  alternator  itself.  If  the  step-down  transformer  employed 
is  of  good  design,  with  low  magnetizing  current,  the  effect  of  its 
presence  on  the  wave  form  will  be  negligible. 

The  form  factor  of  the  distorted  e.m.f.  curve  at  tlie  transformer 
terminals   depends   upon    the   saturation    of   the   iron   and   upon   the 


will  be  available  for  accelerating  the  car.  The  value  of  the  rate 
of  acceleration  will  be  a  =  0.01098  /,  where  a  is  the  rate  of  ac- 
celeration in  nii/hr  seconds  and  /  is  the  net  tractive  effort  in 
pounds  per  ton.  Thus  the  rate  of  acceleration  (ch'/dt)  is  known  for 
different  speed  values   (f). 


Since  u  = 


.\lso  V 


dt 
ds 

dt 


then  d  t  = 


then  rf  .y 


Therefore,     | 


(//  = 


dr. 


dt,  or  d  s  =  I-  .  —  .  rf  f  =  —  .  d  V. 


dt:ovlr=     f—rff  (i) 
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From  1 1),  if  values  of  i/u  arc  plotted  on  :i  spicil  base,  llic  area 
included  between  ilu-  mrve  and  the  speed  bade  will  represent  Inne 
values  correspiindiiiK  lo  dillereni  speeds,  l-'roni  (j),  if  values  of 
t'/«»  arc  plotted  on  a  speetl  base,  the  area  included  between  the  curve 
and  the  speed  base  will  represent  distance  values  correspondiuK  to 
different  speeds.  Values  of  i/o  and  I'/a  may  easily  be  obtained  by 
nuans  of  the  ordinary  slide  rule. 

I'K-  5  B'ves  rates  of  acceleration  for  different  speeds.  Curve  .1/ 
represents  k^oss  rates  of  acceleration  and  to  a  different  scale  of  or- 
dinates  will  represent  gross  tractive  effort  (in  pouiuls  per  ton)  for 
varit>us  speeds.  Curve  A'  similarly  represents  train  resistance  (dur- 
ing acceleration).  Curve  N  is  obtained  by  subtracting  ordinates  of 
curve  A'  from  ordinates  of  curve  .)/.  Curve  Q  similarly  represents 
train  resistance  (while  drifting)  and  includes  the  effect  of  the  fric- 
tion of  the  gears  and  bearing.  Curve  li  represents  negative  rates  of 
acceleratiiMi  while  braking.  The  accompanying  table  gives  ilic  data 
upon  which  tlic  iiirvcs  are  constructed: 


lially  the  same  as  service  rim  No   7  of  Mr.  Mailloux's  paper,  except 
that  some  of  the  grades  were  changed. 

The  method  of  plotting  the  speed  distance  curve  it  »hown  by 
big.  I  and  b'ig.  .'.  I'"ig.  2  is  cousirnsted  by  taking  values  of  the  rate 
of  acceleration  (a)  at  different  speeds  from  I'lg.  5,  'I'he  value  of 
v/a  is  then  known  for  thai  speed  and  may  be  plotte<l  as  the  curve 
in   Fig.  J      The  area  inrliuUil  belween  the  speed  li.isc  and  the  curve 
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«f  1, 


y») 


and   Q   were  taken   from   Fig.  9,  page   1060,  of 
>l  Speed  Time  Curves."'  by  C.  O.   Mailloiix, 


(Fig.  2)  will  represent  distance  values  corresponding  to  the  differ' nt 
speeds.  The  curve  is  cut  off  at  .']  (Fig.  2).  corresponding  to  a  dis- 
tance of  0.107  mi.  'J'he  speed  value  at  a  distance  of  0.107  mi  'S 
37.25  mi/hr.  At  .-i,  for  instance,  the  net  traction  would  be  (curve  N) 
2.049  mi/hr  sec.  This  traction  is  diminished  by  an  up-grade  of 
0.540  per  cent,  and  a  4°  curve  to  2.049  —  0.158  =  1. 891  mi/hr  sec. 
The  value  of  f/d  would  be  19. 7  and  would  be  jiloltcd  a<  the  ali-cissae 
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Figs. 


-loo  0  100 

AND   2. — Curves   of    Speed    Distance. 


Transactions  of  the  A.  I.  E.  E.,  Vol.  XIX.  The  braking  curve  was 
derived  from  Fig.  3,  page  1040,  of  the  same  article.  This  curve  was 
expressed  as  an  equation  of  the  form,  /  =  10.35  —  0.986  v  + 
0.02016  V-,  where  /  represents  time  in  seconds  and  v  the  velocity  in 
mi/hr.  The  equation  becomes  /'  =  82.05  —  2.5988  v^  +  0.02016  v^-. 
I'  ^  v^  —  40.  That  is,  the  speed  ordinates  were  increased  by  40 
nii/hr.  The  equation  becomes  t^  =  82.05  —  2.5988  v'^  -\-  0.02016  v'^' 
Differentiating  with  respect  to  time  (0,  we  have 


I  =  —  2.5988 h  0.04032 

dt 

d  z'  I 


dv 
dt 


d  t  0.04032  f  —  2.5988 

The  braking  curve,  B,  Fig.  5,  would,  of  course,  in  actual  practice, 
be  replaced  by  a  braking  curve  obtained  experimentally.  No  other 
braking  curve  at  high  speeds  was  available,  however,  and  the  braking 
curve  was  used  to  illustrate  the  principles  outlined  above. 

A  concrete  case  was  taken  (the  data  being  given  on  Fig.  5)  and  the 
speed  time  and  speed  distance  curve  plotted.     The  run  is  substan- 
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at  the  point  A,  Fig.  2.     From  A  to  B  the  grade  changes  from  an  up- 
grade of  0.540  to  an  up-grade  of  0.900  per  cent,  without  any  curve. 
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Tlie  rate  of  acceleration  (at  a  speed  of  37.25  mi/hr)  would  be  2.049 
—  o.igS  =  1.851  mi/  hr  sec.  The  value  of  via  would  be  20.13,  so 
that  there  is  an  abrupt  change  in  I'/a  at  the  point  A  due  to  a  change 
in  grade.  This  is  seen  better  at  the  point  B  (distance  of  0.454  m')- 
The  points  B  and  C  are  determined  in  a  manner  similar  to  A. 

At  C  (speed  62.25  mi/hr)  the  net  traction  is  approximately  bal- 
anced by  an  up-grade  of  0.433  per  cent.,  and  the  speed  remains  con- 
stant at  62.25  mi/hr.  It  becomes  necessary  at  this  point  to  antici- 
pate braking,  and  the  speed  distance  curve  is  started  from  the  end 
of  the  run  (distance  of  1.853  nii),  until  it  cuts  the  line  CD'  at  the 
point  /)'.  Such  a  run  would  consist  of  an  acceleration  cycle  from 
O  to  D'  and  at  D'  the  brakes  would  be  immediately  applied.  This 
would  give  the  minimum  time  of  making  the  run,  but  the  energy  con- 
sumption would  be  a  maxinnnn.  In  practice  the  car  would  be  allowed 
to  "drift"  during  a  portion  of  the  run  before  the  brakes  were  applied, 
thus  increasing  slightly  the  time  required  to  make  the  run,  but  de- 
creasing the  energy  required  to  make  the  run,  and  giving  the  motor- 
man  a  chance  to  make  up  lost  time  by  continuing  the  acceleration  up 
to  the  point  LY  and  then  immediately  applying  the  brakes.  It  is  evi- 
dent that  the  drifting  portion  may  be  made  anything  we  please. 
For  we  might  start  the  drifting  run  from  the  end  of  the  run  (1.853 
mi),  intersecting  the  acceleration  curve  somewhere  near  the  point 
A,  Fig.  I.  This  would  give  a  minimum  consumption  of  energy,  but 
the  time  required  to  make  the  run  would  be  so  great  as  to  be  entirelv 


The  author  desires  to  acknowledge  his  indebtedness  to  Mr.  Mail- 
loux  for  many  valuable  practical  suggestions  while  prosecuting  the 
above  investigation. 


The  Associazione   Elettrotecnica   Italiana  Excursion  to 
the  United  States  in  1904. 


The  general  council  of  the  above-named  association,  at  its  meeting 
on  April  26,  approved  the  suggestion  of  the  president  to  organize 
an  excursion  of  the  association  to  the  United  States  in  September, 
1904,  on  the  occasion  of  the  Exposition  and  the  International  Con- 
gress of  St.  Louis.  The  president.  Prof.  M.  Ascoli,  having  personally 
consulted  a  number  of  members,  has  already  received  a  sufficient 
number  of  acceptances  to  secure  the  success  of  the  proposed  trip. 
The  excursion  will  take  about  50  days  and  the  itinerary  will  be 
approximately  as  follow  s :  Genova  and  Naples,  New  York,  Boston, 
Niagara,  Chicago,  St.  Louis,  Pittsburg,  Baltimore,  Washington, 
Philadelphia,  New  York.  Departure  is  fixed  for  about  the  middle 
of  .'\ugust. 

In  consideration  of  the  importance  of  the  trip,  Prof.  Ascoli  has 
requested  those  who  intend  to  take  part  to  give  him  prompt  notice, 
without  assuming  definite  obligations,  as  it  is  necessary  to  know 
the  approximate  number  of  those  taking  part  in  order  to  prepare 
an  exact  estimate  of  the  cost  of  the  trip.     It  is  expected  that  the 
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out  of  the  question.  Usually  for  express  service  very  little  time  can 
be  allowed  for  drifting.  If  the  car  starts  drifting  from  the  point  C, 
Fig.  2,  the  time  required  to  cover  the  distance  will  be  increased  by 
only  0.12  sec. 

The  drifting  curve  was  started  from  the  point  D"  (speed  60  mi/hr), 
thus  increasing  the  time  required  to  make  the  run  by  only  2.8  sec. 

The  speeds  corresponding  to  the  points  A,  B,  C",  D" ,  F",  £,  G 
and  H,  having  been  determined  from  the  speed  distance  curve,  the 
speed  time  curve  may  be  plotted  from  Fig.  3.  This  integration  may 
be  performed  (as  also  in  deriving  the  speed  distance  curve.  Fig.  i 
from  Fig.  2)  by  means  of  a  planimeter,  point  by  point,  or  better,  by 
means  of  an  integraph,  giving  the  integral  curve  directly.  For  in- 
stance, the  area  included  between  the  speed  base  (Fig.  3)  and  the 
curve  from  O  to  A  (Fig.  3)  will  represent  a  time  value  of  18.6  sec, 
and  is  plotted  at  A  (Fig  4).  The  speed  time  curve  and  speed  dis- 
tance curve  would  usually  be  plotted  together.  The  time  required 
to  go  from  C  to  D'  cannot  be  determined  from  the  line  CD' CD', 
Fig.  3,  since  the  speed  is  constant.  It  can,  however,  be  easily  ob- 
tained from  the  speed  distance  curve.  Fig.  i.  The  distance  from 
C   to   D'   is   0.319   miles,   at   a    speed   of   62.25   mi/hr    will    require 


0.319 


62.25  X  3600 


:=  18.4s  seconds.     The  points  A,  B,  D" ,  C" ,  F" .  G 


and  //,  are  known  from  tlie  speed  values  on  Fig.  I. 

The  distance  time  curve  is  plotted  from  the  speed  time  and  speed 
distance  curves.  For  instance,  a  speed  of  50  mi/hr  corresponds  to 
a  distance  of  0.284  miles  (Fig.  i)  and  a  time  of  31.1  seconds  (Fig.  4). 


-Br.\king  Curves. 

cost,  including  everything,  will  not  exceed  1.700  francs  per  person; 
but  this  estimate  may  be  reduced  when  it  is  possible  to  decide  upon 
a  definite  programme  with  the  assistance  of  their  American  colleagues 
and  of  the  committees  of  the  Exposition  of  St.  Louis. 

Only  members  of  the  Associazione  Elettrotecnica  Italiana  and 
their  ladies  will  be  allowed  to  join  the  party.  The  entire  sum 
which  is  necessary  for  the  trip  must  be  paid  to  the  cashier  of  the 
Associazione  Elettrotecnica  Italiana  at  least  one  month  in  advance 
of  the  day  which  will  be  fixed  for  the  departure.  Any  sums  de- 
posited with  the  cashier  will  be  returned  in  case  the  member  cannot 
accompany  the  party  or  in  case  the  excursion  does  not  take  place. 
It  is  certain  that  our  Italian  friends  will  receive  a  warm  welcome  on 
their  arrival,  and  it  may  be  hoped  that  a  large  party  will  come. 


Electrical  Manganese  Works. 


Final  arrangements  have  been  completed  for  the  establishrnent 
of  electrical  manganese  works  at  Shawinigan  Falls,  Que.,  by  the 
Electrical  Manganese  Company,  of  which  Mr.  B.  E.  Kingman,  of 
New  York,  is  the  president.  The  company  has  secured  some  twelve 
acres  of  land  on  the  line  of  the  Great  Northern  Railway,  at  Shaw- 
inigan, and  has  contracted  with  the  Shawinigan  Water  &  Power 
Company  for  the  delivery  of  5,000  hp.  According  to  contract,  about 
1,200  hp  is  to  be  delivered  the  Manganese  company  for  its  plant  In- 
August  15.  It  is  the  intention  of  the  company  to  enter,  at  a  later 
date,  upon  the  manufacture  of  different  kinds  of  steel,  and  it  is  on 
this  account  that  such  a  large  contract  for  electric  power  has  been 
made.  This  is  the  first  electrical  manganese  plant  to  be  erected  in 
Canada. 
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l-OLK    PIKCKS   AND   1)1  AniHAl>M. 

M\  I'lCRlAL  for  pole  pieces  and  the  diaphragm  should  posicis 
ili.iiiirliically  opposite  ninKiictic  tuialitios  to  those  described 
lor  pcnnanrnt  niagnrtic.     I'oriiifrly  llic  softest  and  best  an- 
nealed charcoal  iron  has  been  found  the  best  material  for  the  purpose, 
as  it  possesses  the  great  permeability  and  small  coercive  force. 

In  l'"ig.  13  a  (B  3C  curve  is  given  for  sheet  steel  and  for  ferro- 
type metal.  The  latter  has  in  the  i)ast  been  ahnost  exclusively  used 
for  diaphragms,  and  while  it  shows  a  very  high  ultimate  permeability 
with  intense  fields  (30=  30),  it  is  less  sensitive  than  soft  iron 
or  sheet  steel.  Further,  its  hysterctic  losses  arc  considerable,  and  its 
coercive  force  high.  In  these  respects  sheet  steel  shows  itself  the 
peer  of  any  metal  save  some  of  the  more  unusual  iron  alloys.  Hut 
with  improved  metallurgical  processes  other  alloys  of  iron  showing 
themsolves  to  be  superior  to  the  older  charcoal  brands.  Thus  the 
researches  of  liarrett,  brown  and  Naltieici  show  irons  containing  2]/'^ 
per  cent,  of  silicon,  and  2%  per  cent,  of  aluminum,  that  are  re- 
spectively a  per  cent,  and  45  per  cent,  more  permeable  than  tin: 
best  of  charcoal  irons.  The  magnetic  characteristics  of  these  alloys 
compared  to  charcoal  iron  are  shown  in  Fig.  22,  while  table  V  ex- 
hibits additional  tests  of  some  such  alloys  as  compared  with  the 
best  annealed  Swedish  iron.    The  sample  898E  by  analysis  gave  iron. 
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FIG.   22.— CURVES  FOR   SPECIAL   IRONS. 
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97.3  per  cent.;  silicon.  2.50  per  cent.  No.  1178H  had  a  composition 
of  iron,  97.33  per  cent. :  carbon,  .24  per  cent. ;  aluminum,  2.25  per 
cent. :  silicon,  .18  per  cent. 


TABLE    V. 

Magnetic   Qualities 

of 

Silicon    and 
898  E 

.Aluminum 

Irons. 

1167H 

H 

Charcoal  iron. 

Silicon  iron. 

Aluminum  iron. 

B                       w 

B 

w 

B 

w 

2 

7,400               3,700 

10,200 

5,100 

12,000 

6,000 

4 

11,150                2,790 

12,300 

3.075 

13,800 

3,450 

6 

12,600               2,100 

13.400 

2,233 

14.500 

2,416 

8 

13,600                1,700 

13,800 

1.725 

14,900 

1,862 

10 

14,300              14.300 

14.200 

1,420 

15,200 

1,520 

It  appears  well  worth  the  while  for  receiver  manufacturers  to 
secure  samples  of  such  alloys  and  see  whether  some  improvement 
in  receiver  construction  could  not  be  accomplished  by  their  employ- 
ment for  diaphragm  and  pole  pieces.  Finally  to  avoid  the  eddy 
currents  which  are  inevitably  set  up  whenever  a  change  in  magnetic 
field  occurs,  it  is  from  a  theoretical  standpoint  advisable  to  laminate 
thoroughly  the  permanent  magnets,  the  pole  pieces  and  the  coil 
spools  (if  constructed  of  metal).  That  this  refinement  would  un- 
doubtedly add  considerably  to  the  cost  of  the  receivers,  is  unques- 


tioned, and  wlietlur  the  "game  would  be  worth  the  laiidle"  ran 
only  he  deiernnned  hy  rxpernnent.  But  it  is  certainly  a  move  in 
the  right  direction,  and  the  lime  is  rapidly  approaching  when  in 
all  drparinients  of  lelcphony  it  will  not  be  the  iluuifirsl  nl>t>(iralus. 
but  the  ht-sl  iif'f'tiiiilii.i  which  v\ill  alone  he  tolerated,  and  il  is  only 
tliosc  wl)o  are  foresiRhled  enough  to  sec  (hat  the  liesi  is  always  in 
'.he  end  the  cheapest,  who  will  be  able  to  survive  in  the  competition 
which  daily  grows  more  and  more  fierce. 

One  iif  ilie  licvl  methods  fur  investigating  llie  in.ignetic  properties 


~*Jt: 
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of  a  telcplionc  receiver  system  is  to  examine  the  Jield  by  means  of 
iron  filings,  making  a  so-called  f>liaiiluiii.  Such  a  picture  of  the 
magnetic  field  only  indicates  the  distribution  of  the  flux  in  one  plane, 
and  by  no  means  can  be  considered  an  accurate  quantitative  measure 
of  the  magnetic  system,  but  if  some  precautions  are  pbscrved  the 
relative  fields  of  two  instmniients  may  be  compared  with  consider- 


HG.    24. — KECEIVEK   PHAXTO.M  ;    POLE    PIECES    IX    PL.XCE. 

able  accuracy.  It  is  best  to  prepare  the  iron  filings  by  sifting  them 
through  two  sieves  of  nearly  the  same  sized  mesh ;  for  example, 
one  sieve  of  No.  40  and  one  of  No.  50,  namely  1,600  meshes  and  2,500 
meshes  per  square  inch,  accepting  for  the  purpose  only  those  filings 
which  are  retained  by  No.  40  sieve  and  passed  by  No.  50  sieve.  A 
definite  amount  of  filings,  measured  preferably  by  weighing,  should 
be  selected,  and  the  same  quantity  used  for  each  test.  This  quantity 
of  filings  should  be  carefully  and  evenly  distributed  over  a  photo- 
graphic plate  by  sifting  them  through  a  slightly  coarser  sieve,  say 
No.  35.  In  this  way  each  plate  used  is  uniformly  covered  with 
amost  exactly  the  same  number  of  filings  and  consequently  the 
density  of  the  filings  per  unit  area  is  about  the  same  in  all  cases. 
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The  best  plate  for  the  puiiiose  is  a  eelluloid  llini,  liecause  it  is  much 
thinner  than  the  ordinary  glass  plate.  After  the  filings  are  properly 
deposited  on  the  celluloid  it  should  be  gently  laid  in  proximity  to  the 
magnet  under  investigation  and  tapped.  In  each  case  the  same  num- 
ber of  blows  of  the  same  intensity  should  be  given  in  order  that 
equal  liberty  shall  be  given  to  the  filings  to  arrange  themselves  in 
the  field.  For  this  purpose  an  electric  bell,  provided  with  a  heavily 
weighed  clapper,  to  retard  its  motion,  is  an  excellent  device.  Some 
results  by  this  method  of  study  of  the  magnetic  system  of  a  receiver 
is  shown  in  Figs.  23,  24  and  25.  The  receiver  selected  for  the 
purpose  was  a  Stromberg-Carlson. 

In  F'ig.  23  the  field  of  the  permanent  magnet  is  shown  with  the 
pole  pieces  detached.  Here  the  fanning  out  of  the  lines  of  force 
across  a  gap  usually  occupied  by  pole  pieces  is  conspicuously 
shown.  In  Fig.  24  the  pole  pieces  occupy  their  normal 
position.  A  noticeable  change  in  the  field  is  shown  as  it  is  denser, 
with  fewer  leakage  lines  between  the  limbs  of  the  magnet  and  the 
leakage  across  the  gap  pole  pieces  -is  less  marked.  In  Fig.  25  the 
diaphragm  has  been  put  in  place  and  here  the  change  in  the  field 
is  exceedingly  conspicuous.  The  leakage  across  the  poles  is  much 
reduced.  The  field  around  tiic  magnet  bar  is  very  much  higher  and 
the  lines  of  force  in  the  surrounding  field  markedly  reduced.  In 
this  way  a  \aluable  analyses  of  the  behavior  of  the  magnetic  systems 


FIG.    25. —  RLCEIVEK    I'HANTO.M  ;    IM.M'HR.AGM    IN    PLACE. 

of  receivers  may  be  obtained  and  estimates  formed  as  to  the  relative 
proportions  of  the  magnet,  the  pole  pieces  and  the  diaphragm,  and 
by  making  a  series  of  such  diagrams  of  a  number  of  such  instruments 
valuable  deductions  may  be  drawn  as  to  the  relative  desirability  "f 
the  various  designs  employed. 


Storage  Battery  Efficiency. 


In  a  supplementary  connnunication  in  discussion  of  the  Niagara 
paper  presented  by  Mr.  Frank  L.  Sessions  on  storage  battery  loco- 
motives, Mr.  Edgar  H.  Berry  states  he  has  taken  up  the  question  of 
battery  efficiencies  at  different  discharge  rates  with  a  well-known 
company  which  has  had  a  wide  experience  in  the  manufacture  and 
maintenance  of  storage  batteries,  and  whose  records  contain  a  con- 
siderable fund  of  information  in  regard  to  the  actual  performance 
of  their  cells.  This  company  states  that  "Assuming  the  efficiency  of 
75  per  cent,  for  the  8-hour  charge  and  discharge  rates  to  be  correct, 
the  amount  of  energy  required  to  re-charge  after  a  discharge  at  the 
5,  3  and  i-hour  rate,  would  be  exactly  proportionate  to  the  amount 
taken  out — so  long  as  the  charging  was  done  at  the  normal  rate." 

Mr.  Berry  says  that  on  this  basis  all  the  figures  in  a  table  in  Mr. 
Sessions's  paper,  excepting  those  applying  to  the  8-hour  rate,  should 
be  eliminated,  and  the  figures  for  the  8-hour  rate  should  be  taken 
as  applying  to  the  one-hour  and  all  other  rates  considered.  He 
does  not  for  a  moment  wish  to  advocate  the  deliberate  selection  of 
a  high  discharge  rate,  but  he  does  insist  that  the  objections  to  such 
a  course  do  not  arise  from  an  increase  in  the  watt-hours  per  unit 
of  work,  necessary  for  charging.     The  penalties  imposed  by  a  high 


discharge  rate  are  similar  to  those  incurred  when  any  piece  of 
apparatus  is  worked  very  near  its  ultimate  limit  of  endurance.  A 
high  discharge  rate  means  a  low  factor  of  capacity,  and  a  consid- 
erable increase  in  the  risk  of  injury  to  the  plates  when  handled  by 
unskilled  persons.  These  are  the  considerations  that  must  be  set 
against  the  increased  cost  of  the  larger  battery,  in  determining  the 
proper  size  to  give  the  highest  ultimate  commercial  efficiency. 


Burnett  Luminometer. 


In  response  to  the  need  of  an  instrument  for  measuring  illumina- 
tors as  contrasted  with  intensity  of  source,  a  number  of  devices 
have  been  proposed.  One  of  these,  the  luminometer  of  Messrs. 
Houston  and  Kennelly,  consists  of  a  movable  screen  cut-ofT  to  various 
degrees,  the  light  entering  a  box  through  a  translucent  glass  and 
illuminating  some  printed  characters.  The  measure  of  the  lighting 
is  indicated  by  the  point  at  which  the  characters  became  blurred  and 
indistinct.  More  recently  Mr,  W.  D.  A.  Ryan  has  brought  out  a 
somewhat  similar  instrument ;  the  observer  carries  the  device  away 
from  the  lamp  which  is  the  source  of  the  light,  until  printed  char- 
acters become  blurred  and  indistinct,  and  at  that  point  the  illumina- 


FIG.     I. — LUMINO.MKTF.U. 

tion  is  said  to  reach  the  minimum  serviceable  amount.  This  latter 
instrument,  therefore,  does  not  in  any  way  define  the  amount  or 
variation  of  the  illumination,  but  merely  defines  the  limit  of  the 
useful  area.  It  is  chiefly  useful  in  determining  the  area  or  distance 
illuminated  by  a  lamp  in  street  lighting,  and  is  not  suitable  for  meas- 
uring the  amount  of  interior  illumination. 

The  device  show-n  herewith  is  the  invention  of  Mr.  Douglass  Bur- 
nett, and  is  designed  to  furnish  a  simple  method  of  defining  the 
amount  of  illumination  at  any  point,  in  either  direct  sunlight,  or 
artificial  light,  or  where  there  is  merely  diffused  light.  It  is  based 
on  scientific  principles,  is  claimed  to  secure  results  with  at  least 
commercial  accuracy,  and  works  with  the  eye  in  its  normal  con- 
dition and  without  any  change  or  adjustment  of  the  light  by  means 
of  mirrors  or  lenses. 

A  white  surface  is  exposed  to  the  light  of  a  room,  for  instance, 
and  is  viewed  by  the  observer,  who  also  views  at  the  same  time  a 
similar  surface  (Ritchie  wedge)  within  the  box  or  tube,  the  second 
surface  being  illuminated  by  a  standardized  lamp.  The  illumination 
on  the  shielded  screen  is  made  equal  to  the  illumination  on  the  ex- 
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puM'd  Mirljci-,  by  iiDiviiiK  llic  l;ini|i  inwards  or  a\\;i>  liuiii  it.  '1  lie 
result  cxiiresHccI  in  ciiiullc-frct  i>  inciiHuri-tl  liy  ilic  caiidlc-puwer 
of  ihr  latiip  divided  liy  (lie  square  of  \ts  distance  from  the  illiimi- 
nateil  screen,  tlie  necessary  correction  faction  lieinK  introduced  to 
account  for  any  reflection  from  the  interior  lilackened  walls  of  the 
inslriMiienl.  In  the  particular  apparatus  shown  in  the  illuslrntions, 
the  rauKe  is  from   lo.o  candle-feet,  with  a  (>-cp.   lamp,  to  o..  to  caii- 


FIG.    2. — LU.MIN'O.METEK. 

die-feet  with  a  i-cp.  laiiii),  a  special  thick  tilaniciit  lamp  having  been 
secured  as  a  portable  stantlard. 

Just  as  a  surveyor  prepares  a  topographical  map  showing  surface 
contour  lines,  it  is  expected  that  with  this  portable  device  a  map  or 
chart  may  be  prepared  showing  the  distribution  of  natural  or  arti- 
ficial lighting,  or  both,  in  any  room  or  open  space,  by  means  of 
illumination  contour  or  "isophotal"  lines.  Data  of  tliis  kind  should 
be  of  the  greatest  importance  in  defining  what  are  the  actual  condi- 
tions of  illumination,  and  in  assisting  central  station  companies,  for 
instance,   to   maintain   lighting  conditions   at   certain   standards. 


The  Mercury  Vapor  Lamp  in  Photography. 


In  spite  of  the  disagreeable  color  of  the  mercury  vapor  light,  it 
has  been  found  very  effective  in  quick  and  clean-cut  photography ; 
and  as  our  pages  have  already  proved,  excellent  portraits  can  l)e 
taken  with  its  aid.  One  of  the  best  pictures  of  Lord  Kelvin,  for 
example,  was  that  which  we  reproduced  recently  from  a  photograph 
of  himself,  taken  in  London  with  Mr.  George  Westinghouse,  by 
means  of  a  Cooper  Hewitt  lamp. 

In  New  York  City  one  of  the  artistic  and  original  photographers 
of  the  new  school,  Mr.  Pirie  Macdonald,  has  been  experimenting 
lately  with  the  same  lamp,  in  his  studio  on  lower  Broadway,  and 
some  of  the  photographs  he  has  secured  are  among  the  most  striking 
of  his  successes.  It  would  be  hard  to  characterize  exactly  the 
special  quality  of  the  new^  work,  but  it  is  the  fact  that  in  all  the 
examples  we  have  inspected,  the  values  are  admirable,  involving  a 
softness  that  is  extraordinary  when  one  recalls  the  harsh  yellow- 
green  of  the  mercury  arc. 

Mr.  Macdonald  uses  three  of  the  tubes.  He  has  no  "top  light'' 
ill  his  studio,  securing  his  light  from  two  large  north  windows  side 


by  side.  In  the  janib  separating  these  windows  is  his  light.  The 
three  lubes  lake  114  volts  and  J. 8  amp.  lie  cstmiates  the  ciind)ined 
power  of  light  at  750  candles 

"I  believe  1  am  the  (irst  iiholographer  to  u.sc  this  lamp,"  said  Mr. 
.MacdonaM  "A  bright,  glaring  light  docs  not  give  any  delicate  model- 
iiig  on  faces,  and  that  tone  «|uality  is  what  1  am  afur.  My  best  liglit 
here  IS  about  11  o'clock.  After  that  the  smoke  of  ihc  city  closes  in 
and  it  is  all  over.  Unfortunately,  I  work  with  the  men,  who  cannot 
all  happen  in  here  at  11  o'clock,  liven  if  they  did,  I  could  not  handle 
inorf  than  one  of  them  in  the  hour  of  good  lighl  They  like  to  get 
hen-  .ihotil  .J  o'clock,  and  ihen  I  h.ive  all  kinds  of  difliculty  in  getting 
the  IikIiI  I  want,  and  my  lengths  of  exposure  stretch  out  to  eight 
and  tin  seconds,  when  it  ought  to  be  two  and  four.  I  needed  somc- 
lliiiiK  to  help  out  my  daylight,  and  I  have  found  it  in  the  (.'ooper 
I  lew  ill  lamp.  At  II  o'clock  I  need  no  extra  light.  At  2  o'clock  1 
turn  on  one  tube  and  bring  the  (piality  of  my  light  back  to  11  o'clock. 
.'\t  4  o'clock  I  turn  on  another  tube  and  am  again  back  to  11  o'clock, 
and  at  ()  o'clock  I  use  the  third  tube  and  my  light  all  night  is  equal 
to  II  o'clock  A.  M.  linht.  Willi  it  I  have  to  exjiose  only  the  short 
time  that  I  desire  and  by  turning  it  o(T  and  on  can  control  the  amount 
of  lighl  with  the  same  accuracy  as  I  may  my  chemicals  used  later 
ill  developing  my  plates.  For  artistic  portrait  work  it  is  all  that  I 
can  desire ;  it  is  ideal.  It  is  so  soft  that  it  does  not  affect  the  expres- 
sion of  the  face  and  yet  so  powerful  actually  that  it  is  equal  to 
daylight.     It  is  an  epoch-maker. 

"The  ordinary  electric  light,  incandescent  or  arc,  is  apt  to  be 
iiii>table,  and  it  is  hard.  The  flashlight  is  tof)  gross  to  be  considered. 
The  field  of  this  new  light  is  broad.  It  can  be  used  to  illuminate 
theatres  because  the  tiibis  can  be  pnjtected  for  transportation  by 
being  placed  in  boxes,  and  all  you  have  to  do  is  to  attach  the  electric 
wires  to  have  your  lamps  working.  We  have  sufficient  light  in  the 
Hash  lamp  for  all  practical  purposes  in  theatrical  work,  but  hereto- 
fore we  have  not  had  a  single  light  which  would  aid  the  artistic 
[ihotograph.  No  one  knows  exactly  what  the  exact  property  of  the 
light  is.  I  know  that  it  has  no  red  rays  in  it  and  that  it  reduces  the 
image  on  the  ground  glass  to  a  black  and  white,  so  that  I  can  form 
beforehand  an  accurate  judgment  of  the  resultant  monochrome.  As 
the  light  is  constant  in  quality  and  quantity  it  is  a  simple  matter  to 
standardize  the  exposure  and  to  control  that  most  difficult  thing 
called  'texture.' 

"In  portraiture  texture  is  as  individual  as  form,  and  until  now 
the  most  expert  photographers  have  been  able  only  to  suggest  variety 
in  complexional  texture  because  of  the  changing  light.  If  one  uses 
the  lamp  alone  without  daylight  there  is  possible  the  steady  lighting 
of  Rembrandt  or  the  soft,  mellow  handling  of  Reynolds  without 
destroying  the  characteristic  pose,  because  the  light  and  not  the  sitter 
is  moved." 


Recent   Electrochemical   Developments. 


.M.\XUF.\CTURE  OF  LE.^D  PEROXIDE. 

.\  patent  for  the  direct  conversion  of  lead  oxide  litharge,  red  lead, 
etc.,  into  lead  peroxide  was  granted  on  July  28  to  Mr.  E.  Quedenfeldt, 
of  Duisburg,  Germany,  assignor  to  the  Chemische  Fabrik  Griesheim- 
Elektron.  He  forms  an  emulsion  of  lead  oxide  with  a  concentrated 
solution  of  an  alkali  chloride,  and  electrolyzes  the  mixture,  which  is 
held  in  constant  motion,  at  about  three  volts,  with  an  inert  anode  of 
platinutn  or  carbon,  and  a  cathode  of  any  metal,  separated  from  the 
anode  by  a  diaphragm.  A  brisk  disengagement  of  hydrogen  takes 
place  at  the  cathode  without  any  appreciable  deposit  of  spongy  lead. 
No  trace  of  chlorine  is  evolved  at  the  anode.  The  lead  oxide,  which 
is  kept  in  constant  motion,  becomes  gradually  brown  and  toward 
the  end  of  the  process  turns  black-brown.  The  conversion  to  per- 
oxide is  said  to  take  place  quantitatively. 

MERCURY  CATHODE  CELL  FOR  THE  ELECTROLYSIS  OF  SODIU.M  CHLORIDE. 

The  different  commercial  types  of  cell  employing  a  mercury  cathode 
in  the  electrolysis  of  sodium  chloride,  are  in  general  intended  to  give 
chlorine  and  caustic  soda.  In  a  patent  granted  July  28,  Messrs. 
Clias.  E.  Baker  and  A.  W.  Burwell,  of  Cleveland,  Ohio,  propose  to 
use  a  mercury  cathode  cell  for  the  production  of  metallic  sodium. 
The  sodium  amalgam,  produced  in  the  electrolytic  cell  at  the  cathode, 
is  delivered  to  a  retort  which  is  heated  to  a  temperature  sufficient 
to  volatilize  the  mercury  but  not  the  sodium.  The  mercury  vapor  is 
delivered  to  a  condenser  to  be  liquefied  and  returned  to  the  electro- 
lytic cell.  The  sodium  remaining  in  the  retort  is  removed  by  an 
outlet  at  the  bottom. 
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BASKET    FOR    HOLDING   TIN    SCRAPS. 

A  patent  was  graiilcd  on  July  28  to  Messrs.  M.  Laernoes  and  J. 
Dunn,  of  Streator,  III.,  for  a  basket  for  holding  tin  scraps,  for  use 
in  the  electrolytic  recovery  of  tin  from  scraps.  The  purpose  is  to 
construct  the  basket  so  that  the  fuses  can  be  renewed  with  great 
facility  and  to  render  the  basket  in  general  more  durable.  The 
basket  is  made  of  perforated  sheet  iron  or  steel  with  reinforcing  angle 
irons  at  the  corners,  which  arc  extended  in  the  shape  of  yokes  over 
the  side  walls  of  the  basket  and  provided  with  laterally  extending 
handles.  One  handle  serves  as  the  conductor  for  the  current,  and 
is  bolted  to  the  yoke-shaped  angle  iron,  but  separated  therefrom  by 
means  of  layers  of  tin  or  tin  foil,  which  are  interposed  between  the 
shank  of  the  handle  and  the  yoke-shaped  iron,  and  which  act  as  fuses. 

BATTERY    INVENTIONS. 

A  number  of  patents  have  recently  been  granted  relating  to  storage 
batteries  and  primary  batteries.  Mr.  Ralph  N.  Chamberlain,  of 
Depew,  N.  Y.,  assignor  to  the  Gould  Storage  Battery  Company, 
patents  a  construction  specially  adapted  for  a  storage  battery  which 
has  to  give  a  high  potential  but  comparatively  small  current.  For 
such  a  purpose  the  capacity  for  high  discharge  rate  is  of  compar- 
atively small  advantage;  what  is  wanted  is  a  construction  of  cell 
which  enables  one  to  assemble  a  great  number  of  cells  in  series  with 
a  minimum  of  trouble ;  the  cells  should  also  be  as  much  as  possible 
free  from  liability  to  injury  by  buckling  or  short-circuiting.  For 
this  purpose  the  inventor  provides  the  vessel  with  a  rib  dividing  its 
lower  portion  into  separate  pockets;  electrode  plates  of  opposite- 
polarity  are  arranged  in  these  pockets,  which  are  of  a  character  to 
catch  and  retain  material  dropping  from  the  plates. 

An  invention  of  the  late  S.  A.  Rosenthal,  of  Waltham  Cross, 
England,  consists  in  the  use  of  urea  sulphate  as  a  binding  agent  for 
the  active  material  of  electric  accumulator  plates  where  finely-re- 
■duced  oxides  of  lead — such  as  litharge,  minium  or  red  lead,  but  pref- 
erably litharge — are  used. 

Mr.  Louis  Chronik,  of  New  York  City,  assignor  to  the  United 
States  Battery  Company,  of  Brooklyn,  patents  an  improvement  of 
the  form  of  battery  in  which  the  secondary  element  is  formed  of 
a  number  of  corrugated  lead  plates  firmly  clamped  at  right  angles 
around  a  central  vertical  pillar  or  stem.  The  inventor  also  proposes 
an  element  formed  of  a  plurality  of  plates  having  a  stem  or  pillar 
cast  in  suitable  openings  in  the  plates.  The  same  inventor  patents 
a  form  of  connection  between  storage  battery  plates  and  external 
conductors,  which  is  essentially  a  binding  post  construction  with  a 
brass  screw  and  socket  embedded  in  non-corrodible  lead,  to  protect 
the  screw  and  socket  from  corrosion. 

Mr.  L.  A.  Lammerts,  of  Rotterdam.  Netherlands,  patents  a  detail 
of  construction  of  small  portable  accumulators  which  are  carried 
in  the  pocket  or  fixed  to  bicycles  in  connection  with  an  incandescent 
lamp.  The  electrodes  and  pole  terminals  are  usually  connected  by 
straight  wires,  passing  through  a  chamber,  into  the  lower  part  of 
which  insulating  material  is  cast,  while  the  upper  part,  from  which 
atmospheric  air  is  shut  out  by  a  lid  or  cover,  contains  a  gas  inter- 
cepting device.  With  such  a  construction  the  connecting  wires  are 
liable  to  relatively  rapid  destruction,  as  the  joint  between  them  and 
the  sealing  mass  is  not  sufficiently  tight  to  prevent  moisture  from 
attacking  the  wires.  The  inventor,  therefore,  forms  these  wires  in 
the  shape  of  cylindrically-coiled  helical  springs,  which  is  claimed  to 
insure  a  tight  fitting. 

Mr.  Joseph  Appleton,  of  the  Electric  Storage  Battery  Company, 
of  Philadelphia,  patents  an  improved  end  cell  switch  suitable  for 
adding  to  or  cutting  out  from  a  circuit  any  desired  number  of  cells 
without  interfering  with  the  operation  of  the  circuit.  The  most 
efficient  place  for  operating  such  a  switch  is  at  the  switchboard  ; 
for  this  reason  the  inventor  provides  a  suitable  driving  motor  for 
the  switch  and  means  for  controlling  the  action  of  the  motor  from 
a  distant  point,  such  as  the  switshboard.  The  motor  may  be  run 
with  current  from  the  batteries  themselves.  The  conductors  which 
furnish  the  current  lo  the  motor  include  a  make-and-break  device 
situated  at  the  switchboard,  and  the  inventor  also  locates  there  a 
reversing  switch  in  order  to  change  the  direction  of  the  current  in 
the  armature  so  that  the  switch  may  be  moved  in  either  direction 
•desired.  The  patent  specification  is  very  voluminous  and  is  accom- 
panied by  no  less  than  32  sheets  of  illustrations. 

Messrs.  C.  T.  Richmond  and  M.  H.  Moffett.  of  Cleveland.  Ohio, 
patent  certain  details  of  construction  of  a  galvanic  cell  with  a  cylin- 
drical zinc  electrode,  and  an  ituicr  carbon  electrode  in  the  form  of  a 
hollow  cylinder  having  external  longitudinal  grooves. 


Mr.  H.  Csanyi,  of  Felsoe-Dobsza,  Hungary,  patents  a  primary 
cell,  of  which  one  electrode  is  of  carbon  immersed  in  nitric  acid  of 
40°  to  50°  Baume,  and  the  other  electrode  of  zinc  in  an  alcoholic 
solution  of  5°  to  15°  Baume  of  pernitrate  of  mercury  and  potassium 
cyanide.     A  porous  diaphragm  is,  of  course,  provided. 


New  Telephone   Patents. 


SUPERVISING   CIRCUIT. 

In  large  telephone  exchanges  it  is  a  matter  of  great  simplicity  to 
provide  means  for  secretly  supervising  the  various  operators  to  ascer- 
tain their  efficiency.  With  small  exchanges,  where  during  a  large 
part  of  the  time  the  chief  or  manager  in  authority  must  be  absent 
from  the  immediate  premises,  this  is  not  so  easy  a  matter.  An  ap- 
paratus and  circuit  for  tliis  purpose,  designed  for  use  at  the  residence 
of  the  manager  and  as  an  attachment  to  his  regular  teleph<jne  line, 
is  the  subject  of  a  patent  issued  to  W.  W.  Woodruff,  of  Winchester, 
Ky.  With  this  system,  an  auxiliary  induction  coil  is  wired  in  the 
circuit  of  each  operator  to  be  supervised,  the  secondary  winding  of 
which  is  connected  to  contact  points  of  a  selector  switch.  The  sweep 
contacts  of  this  switch  are  wired  directly  to  the  chief's  telephone  line. 
The  selector  switch  is  under  the  control  of  the  chief  through  the 
agency  of  a  contact  button  connected  in  a  i)air  of  auxiliary  wires 
extending  to  his  premises,  and  an  electromagnet  operating  a  pawl 
and  ratchet.  Between  each  two  working  contacts  upon  the  selector, 
intermediate  dead  points  are  left,  that  by  one  push  of  the  contact 
button  the  chief's  line  may  be  reduced  from  its  listening  condition  to 
that  of  a  regular  subscriber.  It  is  a  considerable  disadvantage  that 
no  tell-tale  device  is  provided  to  show  the  chief  the  exact  position  of 
the  selector  switch  at  any  instant,  for  with  the  proposed  present  ar- 
rangement he  must  depend  upon  recognizing  the  voices  of  the  oper- 
ators in  order  to  determining  which  one  he  is  supervising.  It  is  quite 
possible  that  the  operators  may  notice  the  presence  of  the  chief  upon 
their  circuits,  as  the  closing  of  the  secondary  of  the  auxiliary  induc- 
tion coil  will  undoubtedly  cause  some  change  in  the  side  tone  of  the 
operator's  set,  which  may  in  time  be  recognized  as  a  "danger  signal." 

COMMON  BATTERY  CENTRAL  OFFICE  SYSTEM. 

Mr.  Charles  E.  Scribner,  of  Chicago,  has  obtained  a  patent  for  1 
common  battery  switchboard  circuit  and  system  wherein,  although 
only  the  usual  number  of  signal  lamps  is  required,  each  of  these 
has  hut  nne  -significance.  Thu>,  there  are  provided  the  usual  line  lamp 
a-  a  calling  signal,  and  the  usual   two  connecting  cord  lamps.     Of 
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these  latter  one  signifies  that  the  called  party  has  not  yet  answered, 
while  the  second  signifies  that  the  conversation  is  completed  and  dis- 
connection is  desired. 

A  connection  between  two  subscribers  is  shown  in  the  accompany- 
ing diagram.  Herein  gg  are  the  line  lamps,  j  is  the  answering  signal 
controlled  by  relay,  /,  connected  in  the  called  subscriber's  battery 
supply  lead,  and  r  is  the  disconnection  signal  controlled  by  the  re- 
peating coil  relaj — a  distinctive  feature  of  this  system.  The  extin- 
guishment of  the  line  signal  is  caused  by  the  plug  shunt.  /,  in  combina- 
tion with  the  common  resistance,  f.  The  action  of  the  cord  signals  is 
ill  direct  response  to  the  relay  contacts,  as  is  easily  traceable.  The 
presence  of  the  plug  socket  switch  cmtrolling  the  cord  lamp  batterv 
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kui)i)l>  IS  u  wry  (>l)jrcui>ii;il)|c  icaiiiri-,  lis  iiil  uli'i  Ii.im-  Ii.kI  ('\|irt.riicr 
tviili  >tK'li  dcviccM  can  iinduiibtcilly  U'stify. 

SIIOKT  TKANSMITTKH   AK  M 

All  a(liiistal>li'  liaiiMiiiller  iirni  rspfiiall)  dcsiniu'il  in  liritin  tin- 
traiiMiiiltcr  cIom-  In  llii-  liafk  l)nartl  lia>  Iti-cii  iiatciiliil  l>y  Mr,  William 
Kuisiiiig,  uf  Cliiciigo,  the  paU-iit  Iwiviiik  Ih'cii  asKiKiu'd  tu  the  Strnin 
borRCarlsoii  CKiiipany.  Tlic  liasi-  jilaii-  of  the  arm  forms  a  soi-ket 
let  into  tlie  back  hnard,  in  which  liie  arm  proper  is  pivoted.  The 
pivot  pin  turns  with  the  transmitter,  and  the  stitTness  of  the  joint 
may  be  regulated.  The  arm  is  tinished  with  a  spherical  end  in  a 
niannor  such  that  the  base  socket  is  scaled  in  all  possil)lc  positions  of 
the  transmitter 

CURRENT  NEWS  AND  NOTES. 

HNiJLISll  lilAiCTKOCIlllMICAI.  J  Of  RX.IL. —The  EWtro- 
(hcmist  ami  Mt-talliirgist,  an  ICnglish  electrodiemical  journal,  wiiich 
ceased  piihlic.ilion  several  months  a^o,  has  been  revived  and  will 
hereafter  he  published  as  the  organ  of  the  Faraday  Society.  It  will 
contain  all  tlie  papers  and  discussions  before  that  society,  m  adiiiiiun 
to  other  matter  relatini;  to  electrochemistry. 


A  lllRELESS  TEULGRAI'll  BLOCKADE.— A  cable  dispatch 
from  Berlin  of  July  29  says :  The  combination  of  German  wireless 
telegraph  systems  professes  its  ability  to  frustrate  every  attempt 
of  Marconi  agents  to  receive  transatlantic  messages  in  l'",ngland  by 
erecting  a  strong  station  on  the  German  coast  and  propelling  elec- 
tric waves  in  the  direction  of  the  Marconi  current. 


DESTRUCTION  OE  LIGHTING  I'LANT.— How  far  strikers 
will  go  sometimes  is  evidenced  by  the  following  dispatch  from  Den- 
ver, Col.,  of  July  29:  The  large  electric  plant  of  the  Sun  and  Moon 
Company,  near  Idaho  Springs,  was  destroyed  with  dynamite  late 
last  night.  The  watchman  saw  sparks  of  fire  on  the  hill  above  the 
building,  heard  men  running,  challenged  them  and  receiving  no 
reply  fired  several  shots.  A  moment  later  kegs  of  dynamite,  which 
had  been  ignited  and  rolled  down  the  hill,  exploded,  wrecking  the 
,  big  electric  building  and  throwing  the  watchman  fifty  feet.  The  ex- 
plosion shut  off  most  of  the  lights  in  Idaho  Springs,  shook  the  city 
as  well  as  mine  buildings  for  miles  around.  Twenty-one  leaders 
and  officers  of  the  local  union  were  at  once  captured,  and  put  in 
jail  by  the  sheriff  and  indignant  citizens. 


ELECTRICITY  AT  DALNV.— The  new  Russian  city  at  the 
Pacific  terminus  of  the  Chinese  Eastern  Railway  Company  is  better 
ecjuipped  electrically  than  many  an  old  or  new  world  town.  It  has 
been  created  in  the  last  three  years.  The  electric  light  and  power 
station,  which  is  considered  the  finest  electric  plant  east  of  Singa- 
pore, was  finished  over  a  year  ago.  This  plant,  which  is  a  model 
in  every  detail,  is  fitted  with  three  Ganz  generators,  with  a  total 
of  1,000  horse-power,  and  has  a  reserve  space  for  additional  ma- 
chines to  double  its  present  capacity  when  required.  There  is  a 
dry  dock  380  ft.  long,  50  wide  and  18  deep,  which  is  emptied  by 
electric  pumps  in  less  than  two  hours.  The  harbor  repair  siiops. 
etc.,  are  all  lighted  and  driven  by  electricity.  The  city  is  all  lighted 
electrically,  and  there  are  telegraph   and  telephone  offices. 


TRAINING  MOTORMEN. — In  an  open  letter  sent  to  Governor 
Bates,  of  Massachusetts,  by  Mr.  W.  H.  Wheeler,  of  Worcester,  it 
is  suggested  that  the  Legislature  to  see  to  it,  first  of  all,  that  no 
motorman  shall  be  employed  on  a  country  trolley  line  until  he  has 
had  two  years'  experience,  and  has.  besides,  proved  to  a  State 
licensing  board  that  he  is  able  to  do  the  right  thing  in  an  emergency 
as  well  as  to  manage  his  car  when  no  dangers  are  in  sight.  In  the 
next  place,  Mr.  Wheeler  would  have  the  State  pass  a  law  forbidding 
one  rapid  transit  car  to  follow  another  at  a  less  distance  than  100 
yards,  and  ordering  the  equipment  of  all  such  cars  with  a  double 
set  of  air  brakes,  so  that  one  could  be  used  in  case  the  other  failed. 
Lastly,  he  would  have  it  declared  a  criminal  offense,  even  when  no 
accident  results,  to  "steal  a  switch,"  that  is,  for  one  car  to  pass  the 
place  appointed  for  meeting  another.  This  act,  he  says,  is  often 
committed,  sometimes  w-ith  the  approval  of  the  passengers,  who 
would  rather  take  large  chances  than  to  endure  prolonged  delays, 
and  therefore  he  would  have  rewards  offered  to  those  who  betray 
the  offenders. 


/:/./■.(  IRHAL  l-.NGIMA.RING  yTANDAKI 'I/ATIDX.-Thv 
llritiNli  l-iiiKnieeriiig  Siuiidards  Cumniittcc  Ikih  taken  up  the  matter 
of  electrical  etiKinerriiiK  staiulardii^ation,  four  sub-coinmittcrs  huv- 
iiiK  co«ni,'aiuc  of  this  deparlmeiit.  One- -on  generators,  motors  and 
traiisfornieis  is  collecting  evideiue  as  lo  bow  far  standardization 
can  be  iiiirodiiced  in  the  cuii.slruction  u(  these  apparatus  and  their 
component  materials.  Another — on  temperatures  is  conducting  cx- 
perimenis  to  determine  the  ability  of  diiTereiit  iiisiilatiiig  materials 
to  withstand  heat,  and  also  the  deteriorating  elTecis  produced  liy 
their  exposure  to  heat  over  long  periods.  A  third  is  cunsidcriiig 
the  standardization  of  cables  and  uf  underground  conduits  other 
than  railway  conduits,  and  is  engaged  in  drawing  up  standard  tables 
to  cheapen  the  manufacture  of  cables.  The  fourth  i"  occupied  in 
the  preparation  of  standard  tables  and  specifications  for  wires  and 
with  other  matters  directly  affecting  the  construction  of  telegraphs 
and  tele|)hones.  The  British  Stjindards  Committee  has  already  estab- 
lished standards  for  structural  steel  sections,  and  ha^  organized  sub- 
committees for  all  the  more  important  dcparimeiits  of  engineering. 
The  various  government  departments  have  representatives  on  the 
I'lmmitiee,  which  has  just  received  a  grant  of  $i4,5<jX  from  the  state. 


BUCKET  SIU'I'  WAR.  'I'licre  has  been  a  sharp  renewal  down 
South  of  the  bucket  shop  war,  and  a  special  dispatch  from  New 
Orleans  of  July  31  says;  "A.  S.  Baxter  &  Co.,  incorporated  in  New 
York,  and  having  offices  here,  have  served  out  an  injunction  against 
the  Western  Union  Telegraph  Company  and  Gold  and  Stock 
Telegraph  Company  to  prevent  the  telegraph  companies  from  remov- 
ing instruments  from  the  firm's  offices  and  requiring  the  companies 
to  continue  to  furnish  the  plaintiffs  with  the  quotations  of  the  New 
York  I'lxchange.  Judge  King  signed  a  temporary  order.  At  a  meet- 
ing of  the  New  Orleans  Cotton  Exchange  resolutions  were  adopted 
in  which  the  Exchange  refused  to  sign  the  agreement  for  New  York 
(piotations.  The  New  York  Exchange,  as  stated  in  the  resolution, 
required  the  New  Orleans  Exchange  to  sign  an  agreement  against 
bucket  shops  and  refused  to  treat  with  the  New  Orleans  Exchange 
regarding  New  York  quotations,  except  through  negotiations  with 
telegraph  companies.  The  telegraph  companies  have  said  that  un- 
less the  agreement  is  signed  service  from  New  York  will  be  dis- 
continued. Resolutions  adopted  declare  that  the  New  Orleans  Ex- 
change will  refuse  to  negotiate  other  than  with  the  New  York  Ex- 
change direct."  This  situation  affects  a  large  volume  of  telegraph 
business. 


Letter  to  the  Editors 


Increase  of  Traction  Magnetically. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — In  your  issue  of  June  27  I  read  with  much  interest  the 
article  entitled,  "Magnetic  Increase  of  Traction,"  in  which  was  de- 
scribed an  invention  of  Mr.  A.  A.  Honey,  of  Chicago,  recently  pat- 
ented for  magnetically  augmenting  the  w-eight  of  a  car  or  locomotive 
so  as  to  produce  a  greater  tractive  effort.  The  device  consisted  of 
ii  pivoted  arm  upon  w  hich  was  wound  a  coil  of  wire,  while  the  outer 
free  end  carried  an  idler  wheel  to  run  on  the  rail  when  the  coil  was 
energized,  and  afforded  a  closed  magnetic  circuit  from  the  arm  to 
the  car  journal,  the  car  wheel,  the  rail,  the  idler  wheel  and  back  to 
the  arm.  The  whole  scheme  is  ideal,  if  practicable,  and  ought  very 
shortly  to  place  the  sand  box  in  exile.  However,  upon  investigation, 
I  am  forced  to  doubt  its  practicability,  for  among  the  experiments 
conducted  was  one,  the  results  of  which  I  cannot  credit  upon  the 
basis  of  the  data  there  presented. 

The  test  was  made,  Mr.  Honey  tells  •us,  at  Seattle.  Wash.,  on  a 
double-truck  car.  which  was  equipped  with  two  50-hp  motors.  Not 
being  familiar  with  Pacific  coast  practice,  I  assumed  the  total  weight 
of  the  car  to  be  that  of  the  Brill  Company's  standard  type,  using  two 
50-hp  motors,  i.  e.,  30,000  pounds.  To  be  brief,  it  was  stated  that 
the  tractive  effort  without  the  use  of  the  device  was  1,500  pounds, 
and  with  it  5,250  pounds.  Since  the  tractive  effort  varies  as  the 
downward  pressure  upon  the  rails,  this  implies  that  the  equivalent 
weight  of  the  car  was  increased  to  105,000  pounds,  from  which,  sub- 
tracting the  weight  of  the  car,  30.000  pounds,  there  remains  75,000 
pounds  as  the  amount  added  by  the  four  magnetic  devices,  or  18,750 
pounds  by  each  one.  Now,  allowing  a  flux  density  in  the  magnetic 
path  of  say,   100,000  lines  per  square  inch    (a  very  high   degree  of 
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saturation  for  tliat  grade  uf  irun  )  an  attraction  of  about  130  pounds 
per  square  inch  will  result.  This  requires  an  area  of  144  square 
inches  in  the  smallest  cross-section  of  the  magnetic  link,  which  can- 
not be  greater  than  the  cross-sectional  area  of  the  rail.  To  the  best 
of  my  knowledge  there  is  no  car  rail  made,  standard  or  special,  with 
a  cross-sfctiotial  area  equivalent  to   i   square   foot. 


In  conclusion,  I  would  say  that  this  letter  is  intended,  not  as  a 
criticism,  but  rather  as  a  plea  for  enlightenment,  and  if  these  as- 
sumptions are  incorrect,  I  shall  be  grateful  to  Mr.  Honey  or  anyone 
else,  who  will  point  out  the  error,  or  show  any  other  way  in  which 
.'-uch  a  great  attraction  could  be  made  possible. 

E.\ST  Ok.\ngk,  N.  J.  H.  R.  C.  Lkigh. 


Dynamos,  Motors  and  Transformbks. 

New  Siugle-Fhasc  Motor. — Schueler. — An  illustrated  article,  in 
the  first  part  of  which  the  author  discusses  the  principles  underlying 
the  construction  of  the  repulsion  motor.  He  then  describes  his  im- 
provement in  its  construction,  which  consists  therein,  that  the  transi- 
tion of  the  motor  from  repulsion  to  rotating  field,  i.  e.,  the  direct 
short-circuiting  of  the  armature,  does  not  take  place  all  at  once,  but 
that  certain  points  in  the  armature  winding  are  first  connected 
through  resistances,  which  are  then  gradually  short-circuited.  After 
short-circuiting  has  taken  place, ,  the  commutator  loses  its  current 
automatically,  as  a  much  easier  way  is  furnished  for  the  current 
through  the  short-circuited  windings  than  through  commutator  and 
carbon  brushes.  The  author  states  that  the  advantage  thus  gained 
is  two-fold.  First  a  rotating  field  motor  has  a  considerable  torque 
even  at  a  lesser  number  of  revolutions  and  with  less  consumptioii 
of  current,  if  its  rotor  is  short-circuited  by  suitable  resistances. 
Secondly,  the  repulsion  torque  is  utilized,  till  the  resistances  are 
completely  short-circuited.  The  motor,  therefore,  works  during  a 
time  as  repulsion  and  rotating  field  motor.  Tests  were  made  by  the 
author  with  a  5-hp  motor,  which  had  three  slip  rings  and  a  com- 
mutator ;  the  slip  rings  were  connected  with  three  places  in  the 
armature  winding,  which  were  120°  apart.  The  slipping  brushes 
were  coiuiccted  with  a  three-phase  controller,  and  the  torque  and 
the  current  strength  dependent  on  the  number  of  revolutions,  were 
noted,  and  such  a  position  of  the  controller  as  was  most  favor- 
able for  each  nutnber  of  revolutions  was  sought  for.  It  was  found 
that  the  motor  has  double  the  normal  torque  at  the  moment  of  start- 
ing, and  can  exert  at  the  minimum  1.4  times  the  normal  tortjuc 
during  the  whole  starting  period.  The  starting  current  amounts 
at  the  moment  of  starting  to  not  quite  twice  the  normal  value. 
and  decreases  gradually  with  increasing  number  of  revolutions, 
until  it  reaches  the  normal  current.  The  disagreeable  kick  of 
the  older  forms  of  repulsion  motors  is  entirely  avoided  in  this 
construction.  As  the  motor  exerts  a  considerable  torque  at  all 
speeds,  its  sp.eeds  c^n  be  regulated  by  the  insertion  of  resistances  into 
the  slip  ring  circuit  over  wide  litnits,  exactly  as  with  rotating  field 
motors.  When  resistance  is  inserted  into  the  slip  ring  circuit,  part 
of  the  current  takes  its  way  automatically  through  the  commutator ; 
the  motor  works  then  at  the  same  time  as  repulsion  and  as  rotating 
field  motor.  In  its  practical  form  the  motor  becomes  simple;  the 
armature  winding  is  an  ordinary  direct-current  winding,  which  is 
connected  in  the  way  usually  adopted  in  converters,  with  commutator 
and  three  slip  rings.  The  commutator  can  be  kept  very  small,  be- 
cause it  is  only  traversed  by  current  in  the  starting  period.  The 
motor  can  be  reversed  by  arranging  two  sets  of  brushes.  This  is 
stated  to  be  of  great  advantage  in  railroad  work  with  high  pressures, 
as  the  high  potential  with  this  construction  does  not  need  to  be  taken 
into  the  controller  at  all.  It  is  stated  that  there  are  no  difficulties  in 
building  a  so-hp  traction  motor  for  10,000  volts.  The  exciting  wind- 
ing has  no  crossed  coils,  and  therefore  can  be  easily  and  safely 
insulated ;  one  end  of  the  winding  is  earthed,  therefore  only  one 
high-potential  wire  has  to  be  taken  through  a  unipolar  main  switch 
and  permanently  connected  directly  to  the  collector,  which  is  of 
course  like  the  line  wire,  only  unipolar.  The  controller  and  starting 
rheostat  work  only  with  low  pressure.  As  far  as  safety  of  running 
at  high  pressure  is  concerned,  the  single-phase  repulsion  motor 
should  be  not  inconsiderably  superior  to  the  polyphase  motor. — Elek. 
Zeit.,  July  16. 

Induction  Machines  and  a  Net(.'  Type  of  Polyphase  Generator. — 
Eborali.. — A   paper   illustrated  by  diagrams  and  cuts,  in   which  the 


author  gues  an  account  ol  a  new  type  of  polyphase  generator  de- 
signed by  Heyland.  The  generator  is  stated  to  be  new ;  first,  be- 
cause, although  synchronous  and  of  nearly  standard  construction, 
the  operation  of  the  field  system  is  of  tRe  nature  of  that  of  asyn- 
chronous machines,  the  principle  involved  being  applied,  however, 
in  a  new  manner.  In  the  second  place,  the  machine  is  self-exciting 
and  properly  compounded  or  overcompounded,  not  only  with  regard 
to  the  magnitude  of  the  current,  but  with  regard  to  its  phase  differ- 
ence. The  principles  of  Heyland's  method  of  compensating  induction 
motors  with  regard  to  their  wattless  magnetizing  currents,  are  first 
described.  The  complete  diagram  of  connections  and  circuits  of  a 
new  type  of  20-kw  self-exciting  and  compounded  three-phase  gen- 
erators are  show  n  in  the  adjoining  figure.    Here  A  is  the  main  wind- 


DTAGRAM    OF    I'OLVl'HASE    GENERATOR    CONNECTIONS    AND    CIRCUITS. 

ing  of  the  stationary  armature,  having  main  terminals,  7"  ,  T..  and 
7'.|.  £  is  the  exciting  winding  on  the  armature,  provided  with  the 
three-legged  regulating  resistance,  K  K  R.  FM  is  the  four-circuit 
winding  of  the  rotating  six-pole  field  system.  C  is  a  36-part  cross- 
connected  commutator  with  brushes,  B  B  B,  for  the  commutatioti 
of  the  exciting  and  crtnpounding  currents.  The  field  winding  of 
the  new  type  of  polyphase  generator,  consists  of  a  number  of  par- 
allel circuits  (usually  four  are  amply  sufficient),  connected  together 
and  to  the  commutator,  as  shown  in  the  figure,  where  the  field  poles 
are  numbered  I  to  VI,  inclusive.  The  rest  of  the  connections  and 
arrangements  are  exactly  similar  to  those  of  the  compounded  asyn- 
chronous generators.  Instead  of  the  special  star-connected  winding, 
there  is  a  revolving  magnet  wheel  wound  and  connected  up  in  an 
entirely  analogous  manner.  The  machine  described,  being  wound 
for  a  low  pressure,  is  not  provided  with  transformers  for  furnishing 
the  compounding  and  exciting  currents.  The  former  are  provided 
by  the  armature  winding  itself,  the  common   function  of  the  three 
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l)liiisi>   lnMiiu  m;i(U-  ,ii   ilic  iiMimmtainr,  wlnlf  ilic  latter  li  piuv  ulcd 
liy    n    snmll    auxiliary    mcsh-conitrcird    winding   on    the   armature. 
l'lxai.'ll\   >iniil;ir  nii-ans   wunlil  be  pnividi-d   for   fiirnisliiiiK  llu-  cum 
pDUndiMK   ""«!    I'liniinnsaiinK    curri-nts    for   a    low-pri-ssinc    iion  syii 
clirnniiiis    Ki-ncrator.      The    regulating    resistances    in    the    exciting 
current    circuit    and    the   conunutator    cross-sections    are    shown    in 
the  above   figure.      The  current    in   the   field   windings   is  always  a 
ilirect  current,  and  the  increase  of  excitation  retjuircd  fur  the  lojid 
I-  provided   by   the  compounding   current   led   into  the  commutator 
from  the  armature.    The  commutator  is  stated  to  work  as  sntuothly 
and  sparklessly  as  an  ordinary  ship  ring.     The  intercomuctioiis  be- 
tween  the   parallel    lield    windings    (which    windings,    logetlier    with 
their    mtercomiections,   constitute   in    reahty   a   class   of   three-phase 
winding)    perform   two  important    functions.     They   prevent  an   in- 
terruption  of  the  circuit   when   the   commutator  segments   that  are 
not  comiecled  at  all,  pass  under  the  brush,  and,  on  the  other  hand, 
when   the   brush  short-circuits   the  two  sections,   the  etTects   of  the 
short-circuit    are    damped    out       During    the    period    in    which    one 
circuit  of  the  winding  is  withdrawn  from  the  circuit,  owing  to  one 
of   the    segments   to   which    it   is    connected    leaving    the   brush,   the 
current    takes   the   alternative   path    through    the   circuit    in   parallel 
with   it,  and   the  self-induction   of  the   winding  thus   withdrawn    is 
cancelled   by  the  mutual   induction   of   the  circuit-carrying  current, 
and  hence  sparking  is  entirely  prevented.     Tiic  action  in  this  respect 
of  the  multiple  circuit   winding  is  entirely  analogous  to  thai  of  the 
si.\-branches    star   winding   referred   to   above,    the   conimuiator   to 
which  the  former  is  connected  being,  however,  virtually  a  two-part 
commutator,  with  each  part  subdivided  into  a  number  of  segments 
of  the  same  polarity,  corresponding  to  the  number  of  parallel  circuits 
of   the   field   winding.     The  actual   pulsations   in   the   field   strength 
are.  on  account  of  the  nature  of  the  field  winding,  quite  insignificant, 
the  pulsations  being  nearly  completely  damped  out  by  reason  of  the 
induced   currents    produced    by    them   in   the   closed   circuits  of   the 
field  coil.     A  table  of  compounding  tests  given  in  the  article  shows 
that   such   machines   can   be  made   self-regulating   for   constant   ter- 
minal  pressure,   or  can   be  overcompounded,   without   any   difticulty 
whatever.     Thus  a  series  of  tests  showed  that  the  terminal  pressure 
at  no  load  was  247  volts,  at  39  amp.  {cos  fi  —  o.ii),  270  volts,  and 
at  30  amp.  (cos  0  =  i.o),  255  volts,  the  speed  being  constant.    Thus, 
under  these  circumstances,  the  machine  ovcrcompounds  to  the  extent 
of  about  10  per  cent,  on  a  load  of  a  power  factor  of  11  per  cent.,  and 
about  4  per  cent,  on  the  non-inductive  load,  with  a  fixed  adjustment 
of  the  field-regulating  resistance.     Between  these  two  power  factors 
the  amount  of  overcompounding  is  simply  dependent  on  the  actual 
power  factor  of  the  load  for  the  same  currents.     The  author  states 
that  it  should  be  specially  noted  that  this  variation  in  the  amount 
of  overcompounding  for  a  given  current  is  just  what  is  wanted  in 
practice,  for  the  drop  in  the  feeders,  transformers,  etc..  is  dependent 
upon   the   power    factor   of  the   load,   being   a   minimum,   when   the 
lead  is  non-inductive.     A  power  station  laid  out  with  such  machines 
could  consequently  be  made  to  be  nearly  self-regulating  for  constant 
pressure  at  the  receiving  end  of  the  transmission  line,  no  matter  what 
the  magnitude  of  the  load  or  the  nature  of  its  power  factor  happens 
to  be.     Apart   from  the  great  advantages  which  the  above  method 
of   e.xciting   and    compouding   polyphase   generators   possesses   from 
the  point  of  view  of  adaptation  to  the  standard  armatures  and  field 
carcases  of  ordinary  synchronous  alternators,  the  author  states  the 
following  additional  ones:     The  otherwise  necessary  exciter  disap- 
pears and  a  very  simple  arrangement  takes   its  place.     The  design 
of  the  generator  becomes  electrically  better,   for  the  air-gap  length 
is  fixed  solely  by  mechanical  considerations,  and  hence  a  large  saving 
in  field  copper  results  (25  to  30  per  cent.)  compared  with  the  ordi- 
nary alternator. — Lond.  Elcc,  July  10. 

Power. 

Electricity  in  Factories.— An  editorial  giving  an  abstract  of  the 
innual  report  of  the  British  Electrical  Inspector  of  Factories,  issued 
oy  the  Factory  Department  of  the  home  office.  The  inspector  states 
that  the  general  tendency  is  toward  greater  safety  to  the  workman, 
as  turbines  and  engines,  of  which  all  the  moving  parts  are  entirely 
•closed,  are  very  generally  increasing  in  favor.  Developments  in 
steam  practice  point  to  the  probable  increasing  use  of  steam  super- 
Tieated  to  a  very  high  degree,  up  to  as  high  as  800°  P..  tests  of  en- 
gines showing  a  marked  economy  in  steam  consumption  under  such 
conditions.  The  last  division  of  the  report  details  the  precautions 
to   be   taken    against    accident,    and    the    inspector    supplements    his 


i-iiiarks  liy  .1  summary  of  some  of  the  cr»nditions,  olten  met  with, 
which  have  been  the  cause  of  accident,  or  olTer  uiinrccssary  risk  in 
electrical  .stations.  This,  in  the  opinion  of  the  editors,  is  perhaps  the 
most  \aluable  part  of  the  wiiulc  report,  and  is  deserving,  they  say, 
of  the  closest  Hludy  by  central  station  and  other  engineers,  who  have 
charge  of  electrical  Kenerating  stations  or  electrical  distributing 
systems.-   I.ond.  J:li-t\  linn.,  June  jO. 

liUctric  Coke  Measuring  Machine.— hn  article  on  the  coke- han- 
dling in  I'Vench  gas  works,  containing  among  oilur  matters  a  de- 
scription and  iliiistralioii  of  a  new  electrically Dperated  machine, 
w  Inch  is  Used  for  taking  the  coke  from  llic  heap,  measuring  it  and 
putting  it  into  racks.  It  consists  of  a  bucket  elevator  mounted  at 
one  end  of  a  platform,  the  machine  being  made  easily  transportable 
over  the  yard.  The  elevator  is  worked  by  an  electric  motor,  supplied 
with  current  through  overhead  wires,  the  motor  of  y/^  kw  and  the 
transmission  shaft  being  suspended  on  the  frame  plates,  near  the 
rear  axle.  The  coke  is  delivered  from  the  buckets  into  a  hopper, 
which  acts  also  as  a  screen.  Three  chutes  communicate  with  the 
liop|)er  and  take  the  coke  to  three  skips  for  measuring  and  filling  the 
sacks.  The  motor  being  placed  in  the  rear  of  the  machine,  increases 
the  stability.  Feeding  centers  for  the  current  supply  are  put  down  at 
various  points  in  the  yards,  in  order  to  reduce  the  length  of  overload 
wires  to  a  minimum.  The  machines  are  very  rapidly  started  and 
I  heir  output  varies  from  825  to  1,240  bushels  (whether  per  hour  or 
per  day  is  not  stated),  according  to  size  of  coke.  A  continuous  plat- 
form, 216  ft.  long,  for  the  purpose  of  drying  the  coke  after  quench- 
ing, is  also  operated  by  an  electric  motor  of  11  kw. — Lond.  Eng'ing, 
July  17. 

RKKERENCES. 

l-Jcetrie  Crane  E.vfcriences. — \Vii,liams. — An  article  giving  the 
writer's  experiences  with  electric  cranes  in  actual  operation,  from 
a  mechanical  standpoint.  He  gives  a  number  of  instances  where  me- 
chanical troubles  occurred  and  describes  how  they  were  remedied. — 
Am.  Mack.,  July  23. 

Electric  llaiiiiner. — An  illustrated  description  of  a  hammer  driven 
by  a  flexible  shaft  from  a  small  portable  electric  motor  placed  in  any 
convenient  position. — Scieu.  Am.  SuhpL,  July  18. 

Electricity  in  the  Service  of  Agriculture. — Buderus. — An  article, 
enumerating  in  a  popular  way  the  various  existing  and  possible  ap- 
plications of  electricity  on  farms  and  the  advantages  accruing  there- 
from. It  is  stated  that  it  has  been  proved  experimentally  that  the 
efficiency  of  the  threshing  machines  under  similar  conditions  is 
about  10  to  IS  per  cent,  greater  with  electric  drive  than  if  driven 
by  a  locomobile.  He  gives  examples  of  a  number  of  installations 
put  up  in  Germany,  where  various  operations  are  performed  by 
electric  motive  power.^-Elck.  Rundschau,  July  i,  15. 

Traction. 

Single-Phase  Road  ivith  Pneumatic  Acceleration. — Bl.\nk. — An 
illustrated  description  of  the  Arnold  system  for  utilizing  single-phase 
current  for  traction  purposes.  The  principle  consists  in  the  suitable 
combination  of  a  single-phase  induction  motor  with  a  mechanical 
accumulator,  consisting  of  air  receivers  and  compressor  cylinders. 
The  arrangement  is  shown  in  the  adjoining  figure.     The  rotor,  R, 
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PNEUMATIC    ACCELERATION. 


of  a  single-phase  induction  motor  is  in  fixed  connection  with  the 
driving  axle  of  the  car,  while  the  stator,  S.  can  rotate  freely  around 
the  axle  and  moves  tb.e  c3:i;pressor  pisto:i.  ///,  by  means  of  suitable 
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gearing.  Cylinder  III  is  connected  by  piping  to  a  compressed  air 
cylinder  located  under  the  car.  In  the  same  manner  a  compound 
compressed  air  engine,  /  and  //,  with  cranks  go°  apart,  is  in  connec- 
tion with  the  compressed  air  receptacle.  The  engine  can  drive  the 
motor  axle  by  means  of  cogs  during  the  period  of  acceleration,  but 
is  cut  out  after  the  car  reaches  its  normal  speed,  by  means  of  the 
magnetic  clutch,  M  C.  All  three  cylinders  have  valves  actuated  by 
electricity,  which  make  it  possible  in  the  same  cylinder  either  to- 
produce  compressed  air  through  the  mechanical  motion  of  the  piston 
or  to  do  work  by  introducing  compressed  air  into  the  cylinder.  If 
the  cylinder  furnishes  compressed  air,  the  suction  and  pressure 
valves  act  like  normal  pump  valves ;  that  is,  they  are  worked  auto- 
matically at  one  side  by  the  pressure  acting  there.  But  if  the 
cylinders  are  to  furnish  work  by  the  introduction  into  them  of 
compressed  air,  these  valves  are  actuated  by  a  solenoid  the  core  of 
which  is  in  connection  with  the  valve  seat.  This  takes  place  by 
means  of  a  commutator  on  the  crank  shaft,  which  commutator  al- 
lows of  regulation  for  different  degrees  of  admission,  of  air  with  the 
help  of  a  suitable  controller.  The  running  of  the  car  takes  place  in 
the  following  phases:  i.  Standing  still  in  the  station.  Rotor  as 
well  as  piston  /  and  //  stand  still,  while  the  stator  possesses  the  full 
speed  opposite  to  the  direction  of  motion  of  the  car,  and  transfers 
its  work  to  piston  ///,  thereby  furnishing  compressed  air  up  to  10 
atmospheres  in  the  cylinder.  2.  Starting.  The  compressed  air  thus 
obtained  is  introduced  into  the  cylinders  /  and  //  with  90°  admission 
which  allows  a  start  in  every  position  of  the  car.  Thereby  the 
rotor  velocity  decreases,  while  that  of  the  stator  decreases  by  the 
same  amount.  As  the  speed  of  the  car  increases,  the  controller  is 
gradually  regulated  to  lesser  amonnts  of  admission,  until  the  speed 
oi  the  rotor  has  increased  to  100  per  cent.,  when  the  stator  stands 
still.  When  the  rotor  or  the  car  axle  has  reached  full  speed,  com- 
pressed air  is  introduced  into  cylinder  ///,  to  furnish  a  cushion  for 
the  reaction  pressure  of  the  stator.  At  the  same  time  the  admission 
of  air  to  cylinders  /  and  //  is  cut  off,  and  the  magnetic  clutch,  M  C, 
is  released,  thus  cutting  out  the  compound  engine  /  and  //.  The 
motor  now  furnishes  all  the  power.  If  the  speed  of  the  car  is  to  be 
increased  above  the  synchronous  speed  of  the  motor,  compressed  air 
with  a  certain  degree  of  admission  is  introduced  into  cylinder  ///. 
The  direction  of  rotation  of  the  stator  is  the  same  as  that  of  the 
rotor,  thus  producing  an  increase  of  speed  of  the  rotor.  A  lesser 
speed  than  the  synchronous  can  be  produced  by  rotating  the  stator 
in  the  opposite  direction. — Elek.  Zeit.,  July  16. 

Surveys  for  Electrolysis ;  their  Results. — Maury. — A  paper  read 
before  the  recent  meeting  of  the  American  Water  Works  Association 
dealing  with  the  subject  from  the  standpoint  of  the  water  works 
manager.  After  remarking  that  at  least  five  important  electrolysis 
suits  are  now  before  the  courts  and  that  many  people  are  awaiting 
the  decision  in  order  to  start  similar  ones,  the  author  proceeds  to 
give  suggestions  as  to  how  the  flow  of  current  from  rails  to  the 
pipes,  along  the  pipes  and  from  the  pipes  back  to  the  rail,  may  be 
traced,  in  order  to  prove  its  origin  and  fix  the  responsibility.  The 
first  step  is  the  reading  of  the  dift'erence  of  potential  between  hy- 
drants and  rails  at  various  parts  of  the  system  with  a  doube-scalc 
voltmeter,  having  the  zero  in  the  middle  of  the  scale.  This  is  for 
the  purpose  of  getting  a  general  idea  of  the  normally  positive  and 
negative  areas,  so  as  to  locate  the  best  places  for  afterwards  ex- 
posing the  mains  for  inspection.  The  author  states  that  pitting  is 
not  found  only  in  the  territory  in  the  neighborhood  of  the  power 
station,  where  current  leaves  the  pipes  to  return  to  the  rails,  but 
that  it  will  usually  be  found  that  at  the  extreme  dead  ends  of  the 
car  tracks  the  mains  will  be  strongly  negative  to  the  car  rails  when 
cars  are  using  current  near  by,  and  slightly  positive  to  the  rails  at 
all  other  times.  He  says  that  unless  supported  by  the  actual  meas- 
urement of  current  flow  and  inspection  of  the  pipes  themselves,  the 
voltmeter  readings  show  insufficient  evidence  on  which  to  base  a 
suit,  and  their  importance  has  been  too  often  exaggerated.  After 
these  voltmeter  readings  the  next  step  is  to  expose  the  mains  at  a 
number  of  places,  where  they  are  normally  positive  or  negative, 
or  where  they  are  alternately  positive  and  negative.  The  current 
is  measured  by  the  author  by  the  drop  of  potential  method,  by  filing 
bright  spots  a  certain  distance  apart  and  measuring  the  drop  of 
potential  with  a  millivoltmeter.  The  author  gives  a  couple  of 
tables  for  wrought-iron  and  cast-iron  pipes  of  diflFerent  diameter, 
in  which  he  has  calculated  the  current  for  i  millivolt  drop  for  vari- 
ous distances  between  measuring  points.  The  author  then  discusses 
the  injuries  caused  to  the  mains  and  service  pipes  by  currents  which 


leave  their  outer  surface  wherever  they  are  positive  to  the  adjacent 
earth.  He  states  that  the  last  two  piping  systems  examined  by  him 
showed  an  average  depreciation  all  over  the  entire  system  of  mains 
and  due  only  to  outside  pitting  on  the  mains  of  between  21  and  23 
per  cent.  The  other  class  of  injury,  namely  that  caused  by  pitting 
inside  the  mains  near  the  joints  or  on  the  outside  of  spigot  ends 
under  the  lead  at  the  joints  or  inside  the  sockets  of  bells  over  the 
lead  or  on  the  lead  itself,  is  considered  by  the  author  as  the  most 
serious.  The  injury  goes  on  most  rapidly  where  the  mains  are 
carrying  most  current,  and  the  territory  in  which  worst  joint  pitting 
is  found  is  a  zone  surrounding  the  location  of  the  power  station  and 
the  return  feeders,  but  at  a  considerable  distance  from  them.  This 
is  explained  by  the  fact  that  the  water  mains  gather  current  at  their 
outer  ends  up  to  the  point  where  at  the  instant  there  is  no  difference 
in  potential  between  mains  and  rails,  and  lose  it  from  this  point  in 
towards  the  power  station,  thus  carrying  the  greatest  current  at 
about  this  temporary  neutral  point.  The  author  then  goes  on  dis- 
cussing the  various  remedies  which  have  been  proposed  and  comes 
to  the  conclusion  that  there  is  but  one  real  remedy,  and  that  is  the 
complete  removal  of  the  current  from  the  ground.  He  believes 
that  a  conviction  that  this  would  be  the  best  policy  is  shared  by  not 
a  few  of  the  fair-minded  and  far-sighted  railway  men.  But,  he  says, 
if  the  street  car  companies  do  not  voluntarily  make  the  change,  then 
they  should  certainly  be  compelled  to  do  so. — Eng'ing  News,  July  23. 
Neiv  System  of  Automatic  Car  Control. — A  description  illustrated 
by  diagrams,  of  an  interesting  demonstration  of  a  new  system  of 
car  control.  The  car  on  which  the  new  apparatus  was  installed  was 
a  four-wheel  double-decker,  weighing  about  9  tons  and  equipped 
with  two  Brush  motors.  The  alterations  in  the  electrical  equipment 
are  as  follows :  a.  The  field  windings  have  been  changed  from 
series  to  shunt  with  the  addition  of  an  auxiliary  series  winding;  b. 
The  motion  of  the  power  handle  has  been  limited  to  the  series 
notches ;  c  a  speed  control  lever  has  been  added,  interlocked  with 
the  power  lever ;  d  an  automatic  switch  has  been  introduced  into 
the  emergency  circuit  to  cut  out  resistances  when  the  line  current 
fajls.  No  change  has  been  made  in  the  armatures  or  their  con- 
nections. It  is  stated  that  the  net  saving  in  energy  obtained  over  a 
large  number  of  trial  runs  appears  to  be  about  30  per  cent.,  as  meas- 
ured on  the  car.  Instead  of  140  amp.  the  maximum  demand  on  the 
line  is  reduced  to  80  amp.  per  car.  Regeneration  takes  place  auto- 
matically on  a  descending  grade,  or  by  pulling  back  the  speed  lever 
quickly.  In  descending  hills  the  regenerative  effect  is  usually  40 
amp.,  sometimes  rising  to  50  amp.  There  are  two  handles  on  the 
controller,  one  for  the  field  winding  and  the  other  for  the  armature. 
The  latter  cannot  be  moved  until  the  former  is  at  the  notch  for 
maximum  excitation  of  the  field,  but  it  can  then  be  advanced  to 
any  position.  Resistance  is  gradually  inserted  into  the  field  circuit 
10  increase  the  speed  by  advancing  the  lever  controlling  the  field 
resistances.  Should  it  be  desired  to  decrease  the  speed  or  to  cause 
the  motors  to  generate  and  return  current  to  the  line,  it  is  only 
necessary  to  move  this  lever  backward,  thus  cutting  resistance  out 
and  providing  an  exceedingly  strong  field.  When  this  lever  reaches 
the  position  in  which  all  resistance  has  been  cut  out,  the  armature 
lever  flies  back  and  breaks  the  circuit  unless  it  is  purposely  held 
forward.  Owing  to  shunt  motors  being  employed,  current  is  re- 
turned to  the  line  automatically  when  the  car  descends  a  gradient. 
If  the  trolley  comes  off  the  line,  the  motorman  has  merely  to  press 
a  small  handle  attached  to  the  field  resistance  lever,  which  switches 
in  a  series  winding,  consisting  of  many  turns  of  fine  wire,  and  short- 
circuits  the  motor.  It  is  perfectly  immaterial  as  to  what  position 
each  lever  is  in  when  this  operation  is  performed.  The  effect  is 
exactly  the  same  whether  the  car  goes  forward  or  commences  to 
run  backward ;  immediately  after  the  auxiliary  series  winding  is 
connected,  the  car  is  pulled  up  almost  to  a  standstill  and  may  be 
brought  to  a  dead  stop  by  means  of  hand  brakes.— Lond.  Elec. 
July  17. 

Des  Moines  City  Railway. — A  description  of  the  road  with  plans 
of  (he  new  power  station  and  car  house.  A  novel  method  of  laying 
a  return  feeder  on  the  bed  of  the  river  is  described.  When  the  river 
was  frozen  a  rail,  with  cast-welded  joints,  was  laid  on  the  ice,  and 
when  the  ice  melted  the  rail  sank  and  the  company  had  a  permanent 
feeder  from  one  side  to  the  other. — St.  R'y  Jour.,  July  11. 

REFERENCES. 

Traction  Company  in  Texas. — .An  article  describing  the  system 
of  the  Northern  Texas  Traction  Company.     The  system  is  37  miles 
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luiiK  aiiiJ  iiu'liulrs  ll)r  city  systrni  in  l-'oil  W'urili.  'I'lic  li.ick  con 
struciioii  iinil  power  Mtation  arc  thoroughly  licucribcd.  UriKinully 
oil  was  used  as  furl  in  tlic  .slutiun,  but  u  test  was  made  Bhuwing  that 
I  pound  uf  coal  ci|ualrtl  o.Ut  potnul  of  oil,  and  coal  is  therefore  far 
more  economical.  Tests  were  also  made  to  dcicrnnnc  the  clliciency 
of  the  generators,  rutaries  and  transmission  luie ;  lull  particulars  arc 
given. — Si.  h!'y  Jour.,  July  18. 

Rcit'nl  Improvcmcttts  i>i  C"t»'i<i/  Eng^nccnn^.—Vixz-(ji{i}Mti. — A 
paper  read  before  the  Engineering  Conference  in  London.  The 
author  discussed  several  systems  of  electric  traction. — Lend.  Elec, 
July  J. 

Eke  trie  liailroait  Slatistics  for  Germany. — A  table  covering  18 
large  pages,  giving  the  following  data  of  all  the  electric  railroads  in 
operation  and  in  course  of  construclion  in  Germany,  viz.:  location 
and  name  of  comi)any,  date  of  opening,  system  of  current  distri- 
liutioii,  length  of  track  and  road,  gauge  of  track,  highest  grade, 
number  of  motor  cars,  number  of  trailers,  number  and  normal 
capacity  of  car  motors  per  car,  current,  whether  obtained  from 
own  power  station  or  from  another  central  station;  total  power  in 
kilowatts  of  eieitric  machines  used  for  traction,  including  reserve; 
capacity  of  the  storage  batteries  used  in  the  power  houses  for 
traction  purposes  in  kilowatts,  and  other  remarks. — Elek.  Zeit., 
July  9. 

Railway  Poivcr  Station  in  London. — An  article  describing  the 
power  station  of  the  underground  electric  railways  of  London. 
The  station  is  being  erected  to  operate  the  Yerkcs  system  of  under- 
ground railways,  and  will  have  a  capacity  of  5",ooo  kw.  The  power 
etiuipment  will  consist  of  ten  5,500-kw  steam  turbines,  each  directly 
connected  to  a  three-phase  generator  wound  for  11,000  volts  and 
iiVi  cycles  per  second.  Plans  and  sections  of  the  station  are  given. 
— St.  R'y  Jour.,  July  iS. 

Installations.  Systems  and  Appliances. 

iVt'ti'  Electricity  Works  at  Manchester. — The  conclusion  of  the 
well-illustrated  serial  previously  noted  in  the  Digest.  The  present 
installment  describes  the  generating  station  at  Bloom  Street,  mainly 
supplying  power  to  tramways.  The  boiler  house  contains  11  tubular 
boilers,  each  of  a  total  heating  surface  of  5,140  sq.  ft.,  working  at 
160  pounds  per  sq.  in.  The  customary  equipment  of  economizers, 
feed  water  heaters,  etc.,  is  provided.  The  generating  plant  consists 
of  four  steam  dynamos,  each  giving  normally  1,800  kw  at  75  r.p.m. 
The  engines  are  of  the  vertical  compound  type,  with  the  dynamos 
between  the  cranks.  Each  engine  has  a  fly-wheel  of  125  tons  weight, 
and  teeth  are  provided  in  the  wheel's  periphery  for  the  electric 
barring  gear.  Each  generator  has  a  capacity  for  25  per  cent,  over- 
load continuously  or  50  per  cent,  for  short  periods.  The  commu- 
tator and  armature  diameters  are  10  ft.  and  12  ft.  respectively. 
The  commutator  is  constructed  of  900  segments,  carbon  brushes 
are  used  and  each  holder  is  bolted  to  a  central  ring,  connected 
through  suitable  gearing,  to  hand  wheels  at  each  end  of  the  ma- 
chine. The  field  frame  contains  20  poles.  The  machines  are  de- 
signed for  75  r.p.m.  and  supply  current  either  at  410  to  440  volts 
for  lighting  or  500  to  550  volts  for  traction.  For  the  former  they 
are  connected  as  shunt-wound  generators,  for  the  latter  as  com- 
pound-wound, the  change  being  effected  by  a  switch  pillar  at  the 
side  of  each  machine,  with  interlocking  gear  to  prevent  the  possi- 
bility of  an  error  made  in  changing  over.  The  switchboard  arrange- 
ments are  also  described. — Lond.  Elec.  Rev.,  July  17. 

Rand  Central  Electric  Works. — A  well-illustrated  article,  describ- 
ing the  largest  central  power  station  in  British  South  .Africa.  The 
generating  plant  consists  of  four  i,ooo-hp  triple-expansion  con- 
densing engines,  directly  coupled  to  four  800-kw,  three-phase  al- 
ternators, generating  electricity  at  800  volts  with  50  cycles  per 
second.  The  engines  are  frequently  called  upon  to  furnish  1,200  hp. 
The  steam  pressure  is  175  pounds  per  sq.  in.  Regulation  is  per- 
formed by  means  of  a  special  motor-driven  regulator.  The  gen- 
erators are  of  the  Siemens-Halske  stationary  armature  type,  wound 
on  the  star  system ;  the  rotating  fields  are  excited  from  dynamos 
carried  on  the  ends  of  the  main  shafts.  The  exciters  are  of  the 
internal  field  type  with  external  commutator,  and  supply  current  at 
a  pressure  of  120  volts.  Regulation  is  efTected  by  means  of  field 
and  main  current  rheostats,  which  are  also  operated  by  a  small 
motor  controlled  from  the  switchboard,  the  electrician  in  charge 
thus  having  complete  and  instant  control  over  both  the  excitation 


.iiid  the  governing  of  the  generators.  The  boiler  house  contaiii.s 
eight  imiltiiubular  boilers,  each  uf  500-l)p  capacity  and  u  heating 
surface  uf  j.jcx)  mj.  ft.,  generating  steam  at  180  pounds  per  sq.  m. 
There  arc  hixleeii  joo-kw  transformers,  which  raise  the  pressure 
from  8(K)  lo  i.>,(xj<j  volts.  The  line  consists  uf  28  miles  of  con- 
ductors, ruiitiing  along  the  veldt  to  Juhanncsburg  and  supplying 
|)uwcr  to  the  various  mines  on  the  way.  The  cables  are  three  double 
bare  wires  of  140  scj.  mm.  cross-scctitjiial  area  for  double  wire,  sup- 
ported by  steel  poles  28  ft.  high,  the  distance  between  poles  being 
yo  ft.  To  overcome  self  induction  and  almuspheric  effects,  the  in- 
sulators arc  so  arranged  as  to  give  a  continuous  helical  twist  lo  the 
line,  the  original  position  of  the  insulators  recurring  at  every  sixth 
pole.  A  high  line  elliciency  is  obtained;  the  loss  by  leakage,  in  re- 
sistance and  in  transformers,  has  been  found  to  be  only  7  per  cent, 
during  the  time  of  maximum  load.  Each  mine  is  supplied  with  a 
separate  transformer  station,  where  the  pressure  is  reduced  to  120 
volts  for  lighting  and  250  or  500  for  power  purposes.  'I'he  station 
furnishes  Soo  kw  at  a  pressure  of  2,000  volts,  which  must  be  kept 
within  2J/2  per  cent.  The  current  is  furnished  to  a  sub-station,  one 
compartment  of  which  contains  the  company's  transformers,  etc., 
which  step  the  pressure  down  to  2,000  volts  and  deliver  the  current 
to  the  2,000-volt  bus-bars  in  the  municipality  compartment.  The 
transformer  chamber  contains  eight  loo-kw,  three-phase  transform- 
ers, five  of  them  air-cooled  and  the  rest  of  a  new  oil-insulated  type. 
Two  regulators  are  provided,  one  of  a  transformer  type,  arranged 
to  add  or  deduct  from  the  bus-bar  pressure  to  the  extent  of  250 
volts.  The  other  type,  recently  installed,  is  in  the  shape  of  a  small 
induction  motor,  the  small  motor  being  placed  on  top.  This,  through 
worm  gearing,  operates  a  crank  turning  the  rotor,  which  moves 
through  two  right  angles.  This  alters  the  pressure  of  the  circuit 
by  raising  or  lowering  the  power  factor  of  the  transformers.  The 
highest  maximum  load  on  the  works  is  2,200  kw,  the  average  max- 
imum load  1,600  kw. — Lond.  Elec.  Rev.,  July  10. 

Condensing  Plant  fur  Central  Electric  Stations. — Summerfield. — 
The  first  part  of  an  illustrated  article.  The  author  thinks  that  in 
many  cases  in  power  stations  the  total  quantity  of  fuel  or  water 
used  is  so  small  that  the  value  of  the  amount  saved  by  any  extra 
appliance  is  not  equal  to  the  amount  of  the  interest  and  depreciation 
on  and  cost  of  working  that  appliance.  In  the  case  of  a  condensing 
plant,  for  instance,  before  any  real  saving  can  be  elTected  by  it,  the 
author  comes  to  the  conclusion  that  unless  an  average  day  and  night 
load  of  about  150  hp  is  obtained,  there  will  be  no  practical  saving 
in  condensing,  while  below  that  a  direct  loss  is  soon  incurred.  A 
condensing  plant  is  usually  installed  on  the  separate  or  the  central 
plan,  in  the  former  case  each  engine  being  provided  with  its  own 
condenser  and  air  and  circulating  pumps,  so  that  each  unit  is  com- 
plete by  itself,  while  in  the  latter  case  a  common  air  main  is  used, 
with  a  connection  to  each  engine  exhaust  chamber.  Unless  ejector 
condensers  or  some  other  simple  form  of  condensers  are  used,  how- 
ever, the  first  cost  of  a  separate  condensing  plant  is  too  great  to  allow 
of  its  adoption  except  for  large  engines,  say  of  1,000  hp  and  over, 
in  which  cases  it  is  no  more  expensive  than  a  central  plant  and 
has  greater  advantages.  Several  types  of  surface  and  jet  condensers 
are  illustrated. — Lond.  Eng'ing,  July  17. 

Wires,  Wiring  and  Conduits. 

The  Arrangement  and  Control  of  Long-Distance  Transmission 
Lines. — Cow'AN  and  Andrews. — The  first  part  of  a  paper  read  before 
the  Manchester  section  of  the  Institution  of  Electrical  Engineers. 
.\fter  a  brief  review  of  the  different  current  distribution  systems,  the 
authors  say  that  the  maximum  pressure  for  three-phase  alternating- 
current  distribution  actually  in  practical  operation  is  80,000  volts. 
There  is,  they  say,  no  reason  why  this  should  be  the  limit,  as  trans- 
formers have  been  worked  well  above  100,000  volts,  and  with  liberal 
spacing  of  the  overhead  wires  the  electrostatic  leakage  can  be  suffi- 
ciently reduced.  After  touching  on  the  line  capacity  current,  the 
loss  in  conductors,  poles,  etc.,  the  authors  describe  the  winding  and 
arrangement  of  an  improved  variable  induction  transformer,  which 
is  also  illustrated  in  the  article.  Instead  of  the  secondary  winding 
being  wound  entirely  upon  the  ring,  it  is  wound  half  on  the  movable 
core  and  half  on  the  ring;  the  primary  winding  is  wound  on  the 
movable  core.  The  result  of  this  arrangement  is  that  in  a  certain 
relative  position  the  magnetic  lines  induced  by  the  primary  winding 
cut  the  half  of  the  secondary  wound  upon  the  movable  core  in  a 
positive  sense,  and  the  half  of  the  secondary  on  the  ring  in  a  nega- 
tive sense ;   the  resultant  e.m.f.   in   the  secondary,  is  therefore,   nil. 
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When,  however,  tlie  imnable  core  has  Ijeen  rotated  through  an 
angle  of  180°,  and  the  magnetic  lines  cut  both  the  secondary  wind- 
ings in  a  positive  sense,  the  resultant  e.m.f.  is  the  sum  of  the  two, 
and,  therefore,  a  maximum.  In  intermediate  positions  intermediate 
secondary  pressures  are  obtained.  There  is  practically  no  magnetic 
leakage  between  the  primary  winding  and  the  half  of  the  secondary 
winding  on  the  movable  core,  and  the  number  of  secondary  turns 
DM  the  iron  ring  being  half  of  the  total,  the  tendency  for  magnetic 
leakage  to  occur  at  the  air-gap  is  proportionately  reduced.  The 
result  is  that  there  is  a  total  drop  of  only  6  to  7  per  cent,  on  the 
secondary  between  no  load  and  full  load.  A  further  improvement 
consists  in  fixing  shading  coils  on  the  moving  core  at  certain  posi- 
tions, which  neutralize  the  inductance  of  the  secondary  circuit  when 
the  movable  core  is  in  intermediate  positions.  The  slots  in  the  ring 
which  contain  the  secondary  coils  are  so  placed  that  the  area  of  gap 
between  the  movable  core  and  the  ring  is  as  large  and  as  equal  as 
possible  in  all  positions,  thereby  keeping  the  magnetizing  current  as 
low  and  as  constant  as  possible. — Lond.  Elec,  July  10. 

Moisture  in  Conduits. — Murdoch. — An  article  in  which  the  author 
comes  to  the  following  conclusions  :  a.  Seamed  conduit  or  socket- 
jointed  conduit,  should  never  be  buried  in  plaster,  at  least  never 
in  walls,  which  are  subject  to  the  action  of  the  weather,  especially 
if  these  are  of  solid  brick  or  stone,  b.  Water  tightness  should  be 
aimed  at,  at  any  rate,  when  the  conduit  is  laid  on  sweaty  walls, 
under  plaster  or  stone  floors,  and  in  draughty  situations,  c.  Conduits, 
with  insulating  lining  will  probably  be  slightly  less  subject  to  rapid 
variations  of  temperature,  and  consequently  condense  less.  For 
extremely  damp  situations  and  high  voltages,  the  conduit  does  not 
appear  to  the  author  to  be  particularly-applicable.  It  is  also  doubt- 
ful if  the  metallic  continuity  could  be  relied  on  in  an  emergency. 
The  lead-covered,  water-tight  systems  appear  here  to  have  a  great 
advantage  over  the  conduit,  although  even  lead  is  subject  to  corro- 
sion by  water.  The  author  thinks  that  wiring  in  damp  places  has 
hardly  yet  received  the  attention  its  importance  warrants,  and  it 
ought  to  interest  fire  insurance  people  especially  in  view  of  the 
higher  voltages  now  becoming  common.  He  cites  a  case  where 
water  dripped  upon  a  wire,  which  became  gradually  corroded  and 
finally  heated  up  and  caused  a  fire. — Lond.  Elcc..  July  10. 
Electro-Physic?  and  Magnetism. 

Radioactive  Gas  from  Metallic  Mercury. — Strutt. — An  article 
giving  the  results  of  a  series  of  experiments  by  the  author,  from 
which  he  draws'  the  following  conclusions:  i.  A  radioactive  gas 
or  emanation  can  be  obtained  by  drawing  air  over  hot  copper  or 
by  bubbling  it  through  hot  or  cold  mercury.  2.  By  repeated  circula- 
tion through  mercury  very  considerable  activity  can  be  obtained, 
activity  of  quite  a  different  order  from  that  of  metals  as  ordinarily 
observed.  3.  The  mercury  emanation  deposits  radioactive  matter 
on  the  walls  of  tlie  vessel  containing  it.  This  deposit  remains  after 
blowing  out  the  gas,  and  possesses  at  first  perhaps  li  of  the  activity 
of  the  latter.  This  induced  activity  falls  to  half  its  value  in  20  min- 
utes. 4.  The  emanation  itself  decays  in  activity  according  to  an 
exponential  law,  falling  to  half  value  in  3.18  days  of  24  hours  each. — 
Phil.  Mag.,  July. 

Rotation  of  Liquids  Under  the  Action  of  a  Magnetic  Field.— 
Urbasch. — A  contribution  of  Prof.  Nernst  to  the  discussion  repeat- 
edly mentioned  in  the  Digest,  between  the  author  and  Prof.  Drude, 
as  to  whether  a  magnetic  field  could  produce  rotation  in  an  electro- 
lyte. The  author  referred  the  question  to  Nernst,  and  the  latter  now 
finds  that  the  rotation  actually  takes  place  under  the  right  condition 
of  exi)eriment.  The  sense  of  rotation  of  the  liquid  is  reversed,  when 
tht  magnetic  field  is  commuted. — Zeitsch.  f.  Hlectrochem.,  June  25. 

references. 

Recent  Develofmcnts  in  the  Study  of  Radioactive  Substances. — 
Merritt. — A  paper  read  before  the  Cornell  Section  of  the  American 
Chemical  Society,  containing  a  clear  and  comprehensive  review  of  the 
present  state  of  our  knowledge  on  the  subject  of  radioactivity. — 
Science,  July  10. 

Cathode  and  Rontgen'  Rays. — Dastre. — A  long  historical  article, 
describing  the  properties  of  these  rays.  Translated  from  the  Revue 
dcs  Deux  Mondcs  for  the  Smithsonian  Report  and  reprinted  in  Scien. 
Am.  Supp.,  July  4. 

Electro-Chemistry  and  Batteries. 

Production  of  Nitric  Acid  by  Electric  Discharges. — Kowalskt. — 
In  a  paper  read  before  the  Soc.  Intern,  des  Elec,  Paris,  the  author 


describes  his  method  for  the  production  of  nitric  acid  from  the 
nitrogen  of  atmospheric  air.  He  claims  that  for  a  maximum  yield 
there  must  exist  a  certain  relation  between  the  intensity  of  the  cur- 
rent which  produces  the  arc,  the  difference  of  potential  at  the  elec- 
trodes, between  which  it  is  struck,  and  the  frequency  of  the  cur- 
rent. A  maximum  of  nitrous  vapors  has  been  obtained  by  the- 
author  with  a  current  of  about  0.5  amp.,  a  difference  of  potential 
01  50,000  volts  and  a  frequency  between  6,000  and  10,000  periods  per 
second.  With  ordinary  air  52  to  55  grams  of  nitric  acid  have  beea 
obtained  per  kw-hour.  If  about  50  per  cent,  of  oxygen  is  added, 
this  yield  can  be  nearly  doubled.  The  apparatus  is  shown  in  dia- 
grammatic sketch  in  the  adjoining  figures.  A  and  B  are  the  ter- 
minals of  the  secondary  of  a  high-tension  transformer.  A  P  and 
B  A  are  two  parallel  conductors.    The  conductors  are  connected  by 
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groups  A^j,  N„,  each  consisting  of  a  self-induction  coil,  a,  in  series 
with  three  coils,  b,  connected  in  parallel,  each  of  the  latter  being 
in  series  with  a  condenser,  c,  and  arc,  r.  The  coil,  a,  is  for  the  pur- 
pose of  preventing  the  oscillating  discharges  from  reacting  upon 
the  transformer;  it  is  calculated  in  such  a  way  that  its  resistance 
is  very  great  for  the  high-frequency  currents  which  are  produced 
by  the  charge  and  discharge  of  the  condensers,  and  is  relatively 
small  for  currents  of  ordinary  frequency  coming  from  the  trans- 
former. The  whole  system  produces  a  phase  lead,  the  compensation 
of  which  is  effected  by  arranging  a  self-induction  coil,  C.  D,  between 
the  terminals  of  the  transformer.  One  of  the  most  difificult  parts 
of  the  apparatus  was  the  condenser,  for  which,  as  dielectric,  small 
glass  tubes  silvered  on  both  sides,  have  been  found  to  give  the 
best  results.  The  energy  loss  in  these  condensers  is  not  more  than 
one  per  cent. — Bull,  de  la  Soc.  Intern,  des  Elec,  June. 

Chlorine  Smelting,  zaith  Electrolysis. — Swi.xburne. — The  first  part 
of  a  paper  read  before  the  recently  formed  Faraday  Society  in  Eng- 
land. The  author  gives  an  outline  of  a  process  in  which  he  pro- 
poses to  substitute  a  chloridizing  process  for  the  ordinary  metallur- 
gical roasting  and  subsequent  reduction  processes.  The  ores  are 
thus  converted  into  salts  of  the  metals,  which  can  be  electrolyzed 
easily  and  cheaply.  In  the  case  of  a  sulphide  ore,  for  instance,  the 
ore  is  treated  with  chlorine  so  as  to  displace  the  sulphur  and  absorb 
all  the  chlorine.  The  chloride  is  then  electrolyzed  to  get  the  metal 
and  recover  the  chlorine.  In  the  case  of  pure  galena  the  material 
is  treated  with  hot  chlorine  so  as  to  form  lead  chloride  and  sulphur. 
The  sulphur  is  condensed  as  brimstone,  and  the  lead  chloride  is 
electrolyzed  in  the  fused  form,  producing  lead  and  chlorine.  If 
silver  and  gold  are  present  the  fused  chloride  of  lead  is  treated 
with  metallic  lead.  This  replaces  any  gold  or  silver  there  may  be 
and  the  precious  metals,  alloy  with  the  remaining  lead,  so  that  ulti- 
mately a  bullion  is  produced  as  rich  as  may  be  desired,  the  only  limit 
being  its  melting  point,  which  must  not  be  too  high.  The  cost  of 
the  desilvering  by  the  ordinary  process  is  thus  stated  to  be  saved. 
Mixed  ores,  such  as  Broken  Hill  slimes,  which  contain  zinc,  lead, 
iron,  silver  and  gangue,  are  treated  in  the  following  manner :  Hot 
treatment  with  chlorine  converts  the  whole  of  the  metals  into  chlor- 
ides, producing  a  broth  of  mixed,  fused  chlorides  and  gangue.  The 
silver  is  extracted  by  substitution  of  lead,  the  lead  is  extracted  by 
substitution  of  zinc  and  the  iron  is  thrown  out  as  ferric  oxide,  not 
as  metal,  zinc  oxide  being  used  as  substitute.  The  gangue  is  gotten 
out  by  filtration.  There  is  then  nothing  left  but  zinc  chloride,  and 
this  is  electrolyzed  to  yield  zinc  and  chlorine.  The  author  states 
that  the  process  is  cyclical  with  regard  to  chlorine:  the  formation 
of  chloride  of  sulphur  would  be  fatal  to  the  process  for  the  reason 
that  both  sulphur  and  chlorine  would  be  lost.  It  has  been  dis- 
covered that  sulphide  ores  can  be  treated  on  a  large  scale  by  chlorine 
and  give  ofT  sulphur  only.  It  is  said  also  that  the  electrolysis  of 
zinc  chloride  was  supposed  to  be  very  difficult  or  impossible,  but  that 
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all  ilitViciiltics  Ikivc  nnw  been  overcome.  Tlie  elrclrolytic  vais  are 
intcriiully  lu-iitcd  as  in  ilic  case  of  almninuni.  The  cutliocle  is  fused 
zinc  and  the  anode  is  carbon.  The  vuts  are  kept  under  light  suction, 
so  that  if  there  are  any  leaks,  air  is  drawn  in  instead  of  chlorine 
leaking  out.  The  rinc  chloride  is  made  anhydrous  in  a  series  of 
preliminary  vats,  which  arc  fitted  out  with  inexpensive  carbon  anodes, 
which  gradually  arc  consumed.  The  anhydrous  zinc  chloride  from 
these  vats  is  then  taken  to  the  final  electrolysis  vats.  The  vats  arc 
stated  to  be  very  simple,  merely  iron  cases  filled  with  firebrick.  With 
a  vat  on  which  a  j,ooo-am|).  current  was  run,  the  voltage  amounted 
to  4  volts.  Tlie  current  efficiency  is  practically  unity.  Lond.  Elec, 
July  10. 

Electricity  in  Coal  Mines. — A  long  editorial,  dealing  with  the  use 
of  electricity  in  coal  mines  and  discussing  the  best  system  to  be 
adopted  for  distribution.  The  thrcc-pliaso  induction  motor  is  con- 
sidered the  simplest  solution  of  the  prublnn,  in  view  of  its  absolute 
safety,  as  it  cannot  spark.  Though  it  was  shown  that  continuous- 
current  motors  protected  in  a  proper  manner  with  gauze,  etc.,  were 
practically  harmless,  when  sparking  in  a  highly  explosive  mixture, 
the  three-phase  is  considered  safer  than  such  an  elaborate  system 
of  protection,  which  though  efficient  at  the  beginning,  may  not 
remain  so.  After  all,  efficiency  is  not  such  an  extremely  important 
point,  when  human  life  depends  upon  safety  and  reliability,  and 
moreover  a  saving  of  5,  10  or  even  20  per  cent,  is  not  of  great 
moment  to  a  mine  owner  who  gets  his  fuel  at  the  minimum  figure 
It  is  not  so  much  in  first  cost  and  working  costs  that  money  is  saved 
by  the  adoption  of  electricity  in  mines,  as  in  time  and  convenience. 
There  is  room  for  considerable  extension  in  the  application  of  elec- 
tricity in  mines,  and  the  subject  is  one  to  which  coal  owners  and 
engineers  should  give  their  utinosl  ;itlentic>n. — Lond.  Elcc.  July  10. 

Units,  Measurements  and  Instruments. 

Motormeters  on  the  Ferrari  Principle. — Busch. — A  paper  read 
before  the  recent  annual  meeting  of  the  German  Electrotechnical 
Society  on  some  new  constructions  of  instruments  by  the  author. 
He  lays  down  the  principle  governing  the  construction  of  meters  in 
general  and  gives  a  detailed  explanation  of  the  action  of  the  Ferrari 
meter.  The  meters  are  constructed  for  loads  free  of  induction  and 
for  loads  of  any  kind.  The  construction  of  a  meter  of  the  latter  type 
is  shown  in  the  accompanying  figure.    The  shunt  stator,  a,  is  formed 
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BS  a  choking  coil,  nearly  enclosed  in  iron.  About  90  per  cent,  of 
the  lines  of  force  of  the  coils  travel  through  the  slots,  d  d,  while 
only  a  small  number  pass  through  the  disk-former  rotor,  b.  On 
account  of  this  arrangement  the  phase  difference  of  the  shunt  field, 
which  corresponds  to  the  potential,  is  about  75°,  and  the  component, 
which  effects  the  movement,  is  almost  just  as  large  as  if  the  phase 
difference  were  90°.  The  choking  coil  can  stand,  with  suitable 
winding,  loads  up  to  250  volts,  and  wastes  hardly  one  watt.  A  four- 
pole  main  current  stator  is  arranged  opposite  to  the  three-pole 
shunt  stator,  the  tw-o  inner  poles  of  which  -are  provided  only  with 
coils  for  a  meter  for  loads  free  of  induction.  The  construction  is 
such  that  the  secondary  shunt  currents  take  place  in  the  main  current 


fielil,  and  the  secondary  mum  currents  in  the  shunt  field.  On  account 
of  this  the  action  is  a  very  powerful  one  in  spite  of  the  comparatively 
weak  fields.  The  loss  in  the  main  current  amounts  to  about  one  watt. 
In  the  melcr  for  inductive  loads  all  four  poles  arc  provided  with  a 
coil  and  the  coils  on  the  inner  poles  act  exactly  in  the  same  way. 
I'he  coils  of  the  two  outer  poles  arc  provided  with  an  iron  circuit, 
i'.  Both  windings  are  connected  in  parallel,  but  opposite  to  each 
other.  The  cniU  on  the  outer  poles  generate  iii.iny  lines  of  force 
because  they  are  surrounded  by  an  iron  circuit,  while  the  coils  on 
the  inner  pole  generate  only  few  lines  of  force,  because  large  air- 
gaps  arc  present  in  the  path  of  the  lines  of  force.  Therefore,  the 
current  divides  itself  into  two  components,  one  acting  for  the  greater 
part  and  one  only  to  a  small  extent  on  the  disk.  On  account  of  this, 
the  resulting  main  current  field  can  be  so  arranged  that  it  is  vertical 
to  the  direction  of  the  shunt  field.  The  exact  regulation  of  the 
desired  jjhase  difference  is  obtained  by  introducing  into  the  circuit 
of  the  component  a  small  piece  of  resistance  wire,  w,  which  can  be 
short-circuited  more  or  less,  as  desired.  By  arranging  an  air-gap 
of  the  right  dimensions  in  the  path  of  the  lines  of  force  of  the  in- 
ductive circuit,  the  diagram  of  the  distribution  of  current  over  the 
whole  range  of  measurement  is  the  same,  so  that  the  meter  gives 
correct  indications  with  all  current  values,  and  any  difference  of 
phase  in  the  circuit,  where  the  current  is  consumed.  The  loss  in 
the  main  current  windings  at  full  load  amounts  to  about  4  watts. 
The  additional  torque,  which  is  influenced  by  the  pressure,  is  effected 
by  a  sheet  of  aluminum,  h,  arranged  movably  between  the  disk  and 
ihc  main  current  stator.  Provision  is  also  made  to  prevent  the  in- 
strument from  registering  when  no  current  is  flowing. — Elek.  Zeit., 
July  2. 

Friction  Losses  in  Electric  Machines. — An  article  illustrated  by 
diagrams.  The  author  describes  a  method  by  which  the  amount  of 
friction  caused  by  the  air  and  by  the  journals,  can  be  found  sep- 
arately, instead  of  being  determined  together  as  usual.  The  method 
is  based  on  the  fact  that  the  resistance  of  the  air  varies  propor- 
tionately to  the  square  of  the  velocity  and  the  coefficient  of  bearing 
friction  varies  proportionately  to  the  square  root  of  the  velocity. 
Curves  are  given  in  the  article,  showing  the  values  of  air  and  fric- 
ton  losses  in  the  case  of  a  loo-hp,  three-phase  motor.  It  was  found 
that  the  journal  friction  is  far  surpassed  by  the  air  friction  even 
at  a  moderate  velocity.  At  600  revolutions  the  latter  amounted  to 
1,660  watts,  or  over  2  per  cent,  of  the  effect  of  the  machine. — Elek. 
Zeit.,  July  9. 

Miscellaneous, 
reference. 
Notes  on  Balata. — Terry. — The  author  describes  the  gathering  and 
further  treatment  of  Balata  gum.  He  thinks  that  balata  has  very 
little  application,  if  any,  for  insulating  purposes,  to  replace  gutta 
percha.  This  he  thinks  is  not  due  to  its  scarcity,  but  to  its  unsuit- 
ability,  in  so  far  as  it  contains  a  large  amount  of  resinous  matter, 
4C  to  50  per  cent,  being  often  found  in  the  better  quality,  whereas  the 
best  gutta  percha  contains  only  20  per  cent. — Lond.  Elec.,  July  10. 


New  Books. 


Storage  Battery  Engineering.    .\  Practical  Treatise  for  Engineers. 
By  Lamar  Lyndon,   B.   E.,  M.  E.     New  York:   McGraw   Pub- 
lishing   Company.     382    pages,    178   illustrations    and   4   plates. 
Price,  $3.00. 
There  are  few  engineers  who  would  not  approach  the  subject  of 
the   storage    battery   with   the   greatest   circumspection.      There   are 
several  reasons  for  this.    The  development  of  the  storage  battery  in 
practice  is  recent.    The  theory  of  its  action  is  far  removed  from  the 
field  of  electrical  engineering,  is  extremely  complicated  and  imper- 
fectly understood.     The  manufacture  of  the  storage  battery  has  been 
hedged  about  with  an  almost  impenetrable  fence  of  secrecy,  and  its 
history  is  a  history  of  patent  litigation. 

Therefore,  when  a  book  on  this  subject  appears  it  is  likely  to  be 
merely  an  agglomeration  of  advertising  pamphlets,  or  else  it  has 
been  rigidly  censored  by  one  or  another  of  the  manufacturing  com- 
panies. Such  engineering  data  as  have  been  published  are  out  of 
date — not  because  of  any  rapid  strides  in  development  and  design, 
but  were  antiquated  at  the  time  they  were  issued  to  the  interested 
public. 
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The  book  before  us,  "Storage  Battery  Engineering,"  by  Lamar 
Lyndon,  is  a  delightful  departure  in  this  field  of  engineering  litera- 
ture. It  is  the  most  important  work  that  has  been  written  on  the 
storage  battery,  and  is  of  vast  interest  to  any  one  who  has  to  do 
with  this  useful  piece  of  electrical  apparatus.  In  this  volume  the 
subject  has  been  treated  in  a  concise  and  clear  manner.  The  data  are 
accurate  and  modern,  and  the  formulae  deduced  in  a  manner  logical 
and  inceptive.  There  are  one  or  two  very  ingenious  mathematical 
examinations,  particularly  tlic  problem  of  the  line  batteries  on  page 
348.  There  has  been,  so  far  as  we  know,  no  adequate  solution  of  this 
perplexing  and  important  application.  Line  batteries  have  been  in- 
stalled according  to  the  dictates  of  experience,  and  the  result  has 
oflcn  been  wasteful  in  energy  and  lacking  in  results.  Of  course, 
this  formula,  like  all  formulas,  must  often  be  modified  by  practical 
conditions,  but  its  solution  is  a  maximum  toward  which  the  result  of 
the  actual  installation  must  approach  as  closely  as  the  conditions  will 
allow. 

As  Mr.  Lyndon  tells  us,  this  book  was  written  around  a  very  in- 
teresting series  of  articles  on  "Storage  Battery  Auxiliaries"  that 
appeared  in  the  Electrical  World  and  Engineer  some  time  ago. 
We  have  several  times  had  occasion  to  make  use  of  that  work,  and 
the  elaboration  of  the  inquiry  which  appears  in  the  book  will  be 
found  of  use  and  value. 

The  treatment  of  the  general  subject  is  well  developed.  The  chap- 
ter on  general  theory  is  valuable  insomuch  as  it  does  not  pretend  to 
go  into  an  extended  and  useless  discussion  of  the  chemical  action  of 
the  storage  battery.  Such  a  discussion  could  only  be  theoretical  and 
perplexing,  and  belongs  more  properly  to  the  realms  of  chemistry. 
Whether  the  molecule  of  lead  possesses  six  or  twenty-six  atoms,  the 
action  of  a  storage  battery  at  the  point  of  fuel  charge  is  not  in  the 
least  effected  thereby,  and  the  engineer  needs  to  know  only  enough 
of  the  interior  action  to  give  him  a  reasonable  grasp  of  the  anatomy 
of  the  creature  he  seeks  to  train — enough  to  physic  it  when  sick  and 
mend  it  when  broken.  If  he  wants  to  go  further,  he  must  use  a 
microscope,  and  the  probabilities  are  ten  to  one  that  he  will  arrive 
at  results  reached  before  by  no  one  else. 

What  we  require  to  know  is  not  how  a  given  action  takes  place. 
We  must  know  briefly  what  takes  place  or  what  may  take  place, 
and  this  information  Mr.  Lyndon  gives  us.  The  subject  of  the  bat- 
tery proper  is  broken  up  into  several  heads  of  voltage,  active  ma- 
terial, electrolyte,  internal  discharge,  influence  of  temperature, 
capacity,  resistance  and  efficiency. 

We  believe  that  80  per  cent,  commercial  efficiency  is  too  high  a 
figure.  We  should  prefer  to  use  75  per  cent,  watt-hour  efficiency  for 
storage,  where  discharge  begins,  at  or  near  the  end  of  charge.  A 
battery  on  regulation  service  usually  works  at  an  efficiency  of  be- 
tween 85  and  go  per  cent.  A  new  battery,  in  proper  working  order, 
will,  of  course,  give  a  different  figure  from  one  that  has  been  in 
service  some  time,  and  is,  therefore,  likely  to  contain  more  or  less 
sulphating  loose  active  material,  etc.,  etc.  Efficiency  varies  also  be- 
tween types  of  cell,  as  does  ampere-hour  efficiency — particularly  the 
latter.  But  both  watt-hour  and  ampere-hour  efficiency  are  inex- 
trably  tangled  up  with  capacity  and  life,  so  that  often  mechanical 
strength  with  low  capacity  is  preferable  to  high  capacity  and  short 
life.     Every  particular  problem,  however,  has  its  own  solution. 

An  interesting  chapter  on  diseases  and  their  remedies  is  given, 
and  one  on  care  and  management.  Somehow  a  storage  battery  seems 
to  require  a  particular  kind  of  genius  to  nurse  it  through  its  many 
vicissitudes.  Its  diseases  are  often  so  masked  and  hidden  behind 
myriad  phenomena  that  brains  and  experience  alone  is  the  proper 
antidote.  A  storage  battery  does  not,  like  a  generator  or  engine, 
cry  out  when  in  pain  ;  it  will  stand  a  dreadful  amount  of  ill  use 
in  silence,  and  this  very  silence  is  often  the  cause  of  an  engineer's 
undoing.  The  battery  will  stagger  along  away  from  sight,  hidden 
securely  in  some  out-of-the-way  nook,  where  it  was  placed  because 
the  space  was  so  inaccessible  that  nothing  else  would  fit.  And  then 
of  a  sudden  it  begins  to  lose  its  charge,  it  won't  keep  its  voltage,  it 
does  a  thousand  peculiar  things — the  engineer  cusses  it  up  hill  and 
down  dale,  the  owner  catches  the  infection,  and  then  out  goes  the 
battery,  and  up  go  the  coal  bills.  A  storage  battery  requires  as  much 
— even  more — care,  than  is  given  to  the  engines  or  to  the  generators. 
It  is  a  mistake  to  believe  that  a  battery  may  be  added  to  a  plant  and 
then  be  left  alone.  It  is  often  worth  its  weight  in  gold  when  intel- 
ligently and  properly  handled.  Otherwise  it  is  worth  the  price  of 
scrap  lead. 

Probably  the  most  interesting  part  of  storage  battery  engineering 


and  consequently  the  most  interesting  chapters  of  the  book  are 
those  on  switches,  booster  systems  and  other  auxiliary  devices  so 
necessary  for  the  operation  of  the  battery.  The  design  of  boosters  is 
a  particularly  interesting  and  difficult  branch  of  electrical  engineer- 
ing. For  troubles  and  crankiness  a  booster  is  as  bad  as  a  rotary, 
and  its  important  relations  to  battery  operation  make  proper  design 
imperative.  Ample  material,  large  cross-sections,  heavy  commu- 
tators, well-designed  brushes — these  are  the  first  requirements.  The 
field  of  experience  that  a  reading  of  storage  battery  engineering  dis- 
plays speaks  worlds  for  Mr.  Lyndon's  work. 


Directory  of  Electrical  Societies,  Etc. 


American  Electrochemical  Society.  Secretary,  C.  J.  Reed,  929 
Chestnut  Street,  Philadelphia,  Pa. 

American  Order  of  Steam  Engineers.  Secretary,  Frank  C.  Rose, 
10  Federal  Street,  Pittsburg,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph 
W.  Pope,  95  Liberty  Street,  New  York. 

American  Street  Railway  Association.  Secretary,  T.  C.  Pen- 
ington,  2020  State  Street,  Chicago.  Next  meeting,  Saratoga  Springs, 
N.  Y.,  September  2,  3  and  4,  1903. 

Association  of  Edison  Illuminating  Companies.  Secretary,  W. 
H.  Johnson,  Philadelphia,  Pa.  Next  meeting.  Thousand  Islands, 
N.  Y.,  September  8,  9  and  10,  1903. 

Association  of  Railway  Telegraph  Superintendents.  Secre- 
tary, P.  W.  Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis. 
Next  meeting,  Indianapolis.  Ind.,  third  Wednesday  in  June,  1904. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer, 
Toronto,  Ont.     Next  meeting,  Hamilton,  Ont.,  1904. 

Engine  Builders'  Association.  Secretary,  F.  P.  Ide,  Springfield, 
111. 

Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, Wm.  J.  Davis,  Ithaca,  N.  Y. 

International  Association  of  Municipal  Electricians.  Sec- 
retary, Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Atlantic 
City,  N.  J.,  September  2,  3  and  4,  1903. 

Interstate  Independent  Telephone  Association.  Secretary,  E. 
M.  Coleman,  Louisville,  Ky. 

Iowa  Telephone  Association.  Secretary,  C  C.  Deering,  Des 
Moines,  Iowa. 

National   Electric   Light   Association.     Secretary,   Ernest   H. 

Davis,  Williamsport,  Pa. 

National  Electrical  Contractors'  Association  of  the  United 
States.    Secretary,  W.  H.  Morton,  Utica,  N.  Y. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

Northwestern  Electrical  Association.  Secretary,  T.  R.  Mer- 
cein,  85  Michigan  Street,  Milwaukee,  Wis. 

Southern  Indiana  Telephone  Association.  Secretary,  E.  W. 
Pichardt,  Huntingburg,  Ind. 

The  Electrical  Trades  Society  (Member  National  Electrical 
Trades  Association).  Secretary,  A.  P.  Eckert,  39  Cortlandt  Street 
New  York.    Board  of  Directors  meets  second  Friday  of  each  month 


Municipal  Electricians. 


The  Association  of  Municipal  Electricians  which  will  hold  its 
next  meeting  September  2,  3  and  4  at  Atlantic  City,  has  chosen  a 
delightful  spot  for  its  convention.  In  going  to  the  Hotel  Rudolf, 
it  is  enabled  to  hold  its  transactions  in  the  hotel  itself,  containing  450 
rooms  and  fronting  the  ocean.  Special  rates  are  to  be  made  for  the 
meeting,  and  a  large  attendance  is  expected. 


American  Street  Railway  Association. 


The  twenty-second  annual  meeting  of  the  American  Street  Railway 
Association  will  be  held  at  the  Grand  Union  Hotel,  Saratoga  Springs, 
New  York,  Wednesday,  Thursday  and  Friday,  September  2,  3,  4, 
IQ03.  Papers  will  be  presented  on  the  following  subjects:  "Steam 
Turbines."  "Electric-Welded  Joints."  "The  Evils  of  Maintenance 
and  Champerty  in  Personal  Injury  Cases,"  "Train  Orders  and  Train 
Signals  on  Interurban  Roads,"  "Freight  and  Express  on  Electric 
Railways,"  "The  Manufacture  and  Distribution  of  Alternating  Cur- 
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i-.iits  Rir  (_ili  by.stciii.s,  "CDinparatnc  Minis  of  SihkIc  .iiul  Dmiblf- 
Truck  Cars  for  City  Service, llic  Right  of  Way." 

The  hcailniiartcrs  of  the  association  will  be  at  the  Grand  Unicjii 
Hotel,  riie  annual  dinner  will  be  held  at  the  Grand  Union  Hoiil, 
Friday  evening.  Sciiliinbir  ^,  when  the  oflicers-clect  will  be  in.stallfil 

Additional  interest  is  given  to  the  occasion  by  the  fact  that  not  only 
will  the  Street  Railway  Accounlants'  Association  hold  its  meeting 
at  the  same  lime,  but  the  first  annual  meeting  will  be  held  of  the 
new  American  Railway  Mechanical  and  Electrical  Association  formed 
last  year  at  Detroit.  A  very  large  and  line  exhibit  of  .street  railway 
apparatus  is  expccled.  The  usual  rules  as  to  one-and-one-third  rail- 
way fares  will  apply. 


nuplexing  Trains  on  a  Single  Track. 

\\\    I'lniii-  K.  Stkkn. 

Miiltii«lc.\m>;  a  railway  would  perhaps  not  be  (piile  as  intelligible 
to  those  familiar  with  the  same  lorm  in  its  application  to  teleg 
raphy,  though  its  significance  is  applicable  in  transportation,  as  well 
as  in  the  communication  of  intelligence.  The  writer  presents  here 
with  a  system  involving  the  principles  whereby  a  line  of  railway 
may  be  at  least  duplexed.  The  accompanying  photographs  repre- 
sent a  model  of  two  electrical  cars  adapted  to  duplex  traffic  over  .1 
single  line  of  railway,  and  the  objective  system  is  designed  to  be 
operated  as  an  amusement  feature  at  seaside  resorts,  railway  parks 
and  the  like. 

The  linear  dimensions  of  the  model  car  are  approximately  1-15  of 
that  of  the  equipment,  which  they  represent,  or  of  a  scale  of  about 
}i  of  an  inch  to  the  foot ;  the  model  approximates  these  proportions 
in  some  respects,  though  in  others  the  dimensions  are  quite  dispro- 
portionate, and  as  a  result  the  models  arc  excessive  in  weight.  The 
photographs  (Figs,  i  and  2)  show  the  tw^o  cars  as  they  move  upon 
the  same  track,  and  in  opposite  directions,  pass  each  other  by  one  of 
them  changing  its  plane. 

Fig.  3  illustrates  the  manner  in  which  one  of  the  cars  remains 
upon  the  main  track,  while  the  other  takes  a  superimposed  posi- 
tion in  passing  over  a  vertical  switch,  and  is  returned  to  its  original 
plane  after  conjugation.  The  model  is  constructed  so  as  to  operate 
continuously  on  a  track  16  ft.  in  length,  and  is  provided  with  means 
for  reversing  the  direction  of  the  cars  as  they  reach  the  terminus 
of  the  road.  Pneumatic  buffers  are  disposed  over  the  roadbed  at  the 
terminals  to  take  up  the  impact  due  to  the  inertia  of  the  con- 
veyances. 

Since  the  running  gear  of  the  model  cars  was  not  designed  on 


FIG.    I. — TWO   CARS    .APPROACHING    EACH    OTHER. 

engineering  principles  and  was  appropriated  to  toy  electrical  rail- 
ways, complete  data  as  to  the  performance  of  a  system  of  this  char- 
acter designed  on  the  principles  of  present  practice  could  not  be 
readily  attained.  The  dimensions  of  the  model,  however,  may  be  of 
interest,  and  are  as  follows: 

The  running  gear  is  of  the  single  truck  girder  type,  modeled 
somewhat  on  the  lines  of  the  modern  electric  motor  four-wheel  car- 
truck.  The  length  of  the  wheel  base  is  9  inches,  and  the  traction 
wheels  two  inches  in  diameter  of  the  double-tread  type,  with  a  cen- 
tral flange  adapted  to  run  on  two  different  gauges,  the  larger  gauge 
of  414  inches  involving  one  of  about  3^  inches.  The  wheel  tread  is 
about  ^  of  an  inch  in  width,  and  fits  the  gauge  of  the  rails  to 
within  %  of  an  inch,  1/16  of  an  inch  being  allowed  on  opposite 
treads  for  end  play,  as  an  adjustment  for  inequalities  in  the  gauge 
of  the  track  as  well  as  for  slight  curvature.  Upon  each  of  the  trac- 
tion wheel  axles,  a  single  reduction  gear  of  96  teeth  is  mounted, 
meshing  into  13-toothed  pinions  carried  by  the  armature  shaft  of 
the  motors.  The  latter  are  of  the  series  wound  rear  suspension  type 
weighing  2  pounds.  The  speed  of  the  armature  shaft  without  load 
is  about  1,200  r.p.m. 


When  the  cars  are  rimmng  at  normal  speed  or  approximately  150 
ft.  per  minute,  the  motors  consume  about  24  watts  at  about  6'/i  volts, 
and  during  the  oju-ration  of  ihe  cars  at  the  speed  stated,  the  current 
coiiMiinplion  appears  to  be  approximately  4H  watts  per  car.  The 
weiKhl  of  the  cars,  iiicludiiiK  tiguies,  is  a  trille  under  12  lbs.  The 
amotinl  of  current  consumed  as  one  car  is  moving  over  the  other  is 
slightly  in  excess  u(  that  taken  up  by  the  motors  when  running  011 
a  level,  but  ihe  current  falls  olT  considerably  at  the  iiislant  llic  super- 
imposed c;ir  leaves  ihe  gradient  and  is  rumiiiig  d(jwn  grade  to  the 
main  track.  In  this  connection  it  apjiears  that  the  total  work  done 
by  the  six  cells  of  accumulator  employed  to  drive  the  two  cars  is 


FIG.    2.— CARS      PASSING. 

about  the  same  as  that  when  the  cars  are  going  over  the  gradient 
or  running  on  the  level. 

Four  motors,  two  for  each  car,  are  connected  up  in  multiple  arc 
and  make  an  electrical  rolling  contact  through  the  wheels  with  the 
track  which  is  likewise  connected  in  multiple  arc  with  the  storage 
battery.  A  section  of  each  terminal  of  the  track  extending  for  about 
33  inches  toward  the  center  is  insulated  from  the  remaining  portion 
of  the  track  by  open  spaces,  and  the  two  sections  are  cross-connected 
in  series ;  it  is  the  terminals  of  each  of  these  sections  that  are  pro- 
vided with  pneumatic  buffers. 

The  superstructure  of  the  cars  comprises  an  overhead  switch  above 
referred  to,  registering  with  the  narrow-gauge  system  of  rails  and 
the  inner  tread  of  the  traction  wheels.     This  consists  of  a  sinusoidal 


FIG,    3. — CARS    "passing." 

curved  track  supported  by  columns  from  the  car  sill,  so  as  to  ele- 
vate the  summit  of  the  grade  4^4  inches  above  the  roadbed.  A  chord 
of  this  curve,  16  inches  in  length  trisects  it  so  as  to  cut  off  from 
both  the  extremities  about  8  inches  of  the  inclined  ends.    These  are 
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joimcd  to  the  extremities  of  the  crest  of  tile  curve  by  gimbals  car- 
ried by  the  car  sill.  These  jointed  portions  serve  the  purpose  of  re- 
spectively pilots  on  the  one  hand  to  guide  a  mounting  car  when  it 
strikes  the  overhead  switch,  and  on  the  other  hand,  as  skids  whei 
the  superimposed  car  is  descending  the  gradient  of  the  subtended 
vehicle.  The  total  length  of  the  superstructure  or  overhead  switch 
is  34  inches,  thus  the  average  grade  is  approximately  25  per  cent. 

Electrical  communication  between  the  superstructure  and  the  main 
track  is  effected  by  a  rolling  contact  between  the  jointed  extremi- 
ties or  pilots  of  the  bridge  work  through  double-treaded  pilot  wheels 
measuring  ^  of  an  inch  in  diameter  at  the  tread  and  ^  inch  ex- 
treme. These  revolve  on  axles  }^  by  J/>  inch  secured  to  brackets 
carried  by  the  pilots.  At  the  instant  of  conjugation  of  the  two  cars. 
the  mounting  pilots  which  are  permanently  elevated  above  the 
plane  of  the  subtending  pilots  of  the  opposing  car,  take  the  gradient 
and  establish  electrical  communication  between  the  superstructure 
of  the  subtending  car  through  the  pilots  and  motors  of  the  one 
nifiunting. 

A  remarkable  feature  in  the  operation  of  the  model  may  be  here 
mentioned,  and  that  is  the  apparent  jumping  of  one  car  over  the 
other  when  they  are  brought  into  apposition  from  a  state  of  rest ; 
as  soon  as  the  battery  switch  is  closed  and  the  current  is  turned 
into  the  track,  the  mounting  car  immediately  climbs  the  gradient 
of  the  subtending  conveyance  at  approximately  a  normal  starting 
speed. 


General  Electric's  Exhibit  at  Detroit. 


Electric  Automobile  Chairs  for  St.  Louis  Exposition. 


Electric  automobile  chairs  will  be  one  of  the  features  of  the 
World's  Fair  at  St.  Louis  in  1904,  Semple  S.  Scott,  of  St.  Louis, 
having  recently  obtained  the  concession  to  operate  them  during  the 
Exposition  period.  The  chairs,  which  are  the  invention  of  Mr. 
Scott,  will  have  a  uniform  speed  of  three  miles  per  hour,  the  oper- 
ator having  no  control  over  the  speed.  The  same  rate  is  maintained 
uphill,  downhill,  or  on  the  level.  The  chair  takes  the  form  of  .h 
low  phaeton  without  a  cover.  There  are  two  large  rear  wheels  and 
two  small  ones  under  the  foot  rest.  All  are  pneumatic-tired.  The 
seat  is  upholstered  in  cane  like  the  seats  on  street  cars  and  in  summer 
railway  cars.     Behind  the  seat  is  a  box  which  contains  the  batteries 


The  General  Electric  Company  occupied  the  largest  space  in  the 
Light  Guard  Armory,  where  the  electrical  exhibition  was  held  dur- 
ing the  convention  of  the  National  Electrical  Contractors'  Associa- 
tion at  Detroit.  The  space  was  brilliantly  illuminated  by  Meridian 
lamps  of  both  120  and  6o-watt  sizes.  Display  boards  of  miscellan- 
eous supplies,  including  the  new  enclosed  fuses,  were  shown.  A 
comprehensive   line  of  small   motors   were  shown   in   operation,   in- 
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to  operate  the  machine.  If  two  visitors  desire  to  occupy  the  chair 
and  the  service  of  a  guide  is  wanted,  the  latter  can  sit  on  an  ad- 
justable seat  at  the  rear. 

On  the  inside  of  the  chair,  attached  to  the  arm,  is  a  lever,  which 
puts  the  chair  in  motion  or  stops  it  at  the  will  of  the  rider.  A  long 
lever  attached  to  the  front  truck  has  its  handle  directly  in  the  center 
of  the  chair  within  easy  reach  of  the  driver.  A  gentle  pressure 
guides  the  machine  in  the  desired  direction.  A  feature  of  the  ma- 
chine is  a  "sensitive  rail"  which  surrounds  the  chair  on  all  sides 
save  at  the  rear.  This  prevents  any  accidents,  for  when  the  rail 
comes  in  contact  with  any  object,  even  though  it  weighs  but  a 
pound,  it  presses  against  a  device  that  locks  the  wheels  and  brings 
the  chair  to  a  dead  stop. 


GENERAL    F.LEC  TKIC    COMl'ANV  S    E.XHIBIT. 

eluding  alternating  and  direct-current  sewing  machine  outfits.  A 
number  of  the  company's  convertible  type  fan  motors  were  to  be  seen 
as  well  as  some  of  the  small  exhaust  fans.  An  interesting  collec- 
tion of  portable  and  pocket  instruments  was  also  displayed.  The 
entire  space  was  handsomely  decorated  with  palms  and  smilax  and 
comfortable  reception  quarters,  characteristic  of  the  General  Elec- 
tric Company's  recent  exhibits,  were  provided.  Those  in  attendance 
were  J.  H.  Livsey,  Detroit;  P.  L.  Clark,  Chicago;  W.  H.  Hand.  St. 
Louis,  and  F.  H.  Gale,  Schenectady. 


Development  of  National  Steel  Foundry  Interests 
at  New  Haven,  Conn. 


The  National  Steel  and  Wire  Company,  with  its  customary  pro- 
gressiveness,  has  taken  active  and  successful  steps  to  associate  with 
it  as  a  subsidiary  company,  the  new  National  Steel  Foundry  Com- 
pany, recently  organized  by  prominent  local  interests  in  New  Haven. 
This  move  should  prove  of  the  greatest  mutual  advantage,  for  with 
,1  large  and  varied  line  of  the  finest  steel  castings  to  add  to  the  pres- 
ent production  of  all  kinds  of  high-grade  specialties  in  rods,  wire, 
wire  fencing,  wire  rope,  telegraph  and  telephone  wire,  etc.,  the  Na- 
tional Steel  and  Wire  Company  can  reasonably  expect  a  greatly  in- 
creased volume  of  business.  The  National  Steel  Foundry  Company, 
on  the  other  hand,  has  been  able  to  purchase  a  part  of  a  most  ad- 
vantageous 50-acre  site  owned  by  the  National  Wire  Corporation 
(also  a  subsidiary  company  of  the  National  Steel  and  Wire  Com- 
pany), having  both  railroad  connections  and  dockage  capable  of 
accommodating  ocean-going  steamers  of  large  tonnage.  Furthermore, 
the  Foundry  Company  will  be  able  to  re-melt  in  its  open  hearth 
furnaces  all  of  the  waste  from  the  wire  and  rod  mills  of  the  Na- 
tional Wire  Corporation,  and  thus  much  of  the  scrap  necessary  to 
make  steel  castings  will  be  always  provided  for  and  freightage  there- 
on saved.  The  National  Steel  Foundry  Company  was  originally  or- 
ganized to  supply  the  trade  of  New  England  and  New  York, 
throughout  which  section  there  has  been  the  greatest  scarcity  of  steel 
castings.  This  union  of  interests,  however,  immediately  opens  the 
broadest  possible  field,  as  the  National  Steel  and  Wire  Company 
maintains  selling  departments  in  Chicago,  Kansas  City,  San  Fran- 
cisco, and  De  Kalb,  111.,  as  well  as  in  Boston,  New  York  and  New 
Haven. 

The  capital  of  the  National  Steel  Foundry  Company  is  $300,000, 
and  the  plant  which  is  being  erected  is  in  every  way  up-to-date  and 
thoroughly  equipped  to  turn  out  35  tons  of  finished  product  per  day. 
The  main  building,  which  will  contain  the  moulding  and  casting  de- 
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pariiiirnts,  is  408  ft.  long  by  itxj  ft.  wide,  with  two  25-t()ii  acid 
ii|)('ii-licai'tli  fiiniBcra  of  25  tuns  r.'ip.'icity  each,  and  one  40  and  three 
.lo-ton  tiavehnK  cranes.  Aside  Ircjni  tliis  tlie  necessary  pattern  siur- 
UKe,  power  liuusc  and  gas  producers  will  be  creeled  ininicdiatcly. 
All  the  buildings  arc  so  arranged  as  to  permit  of  ready  extensions 
from  time  to  time  as  an  increased  business  may  reiiuire.  It  is  con- 
fidently expected  to  pour  the  first  heat  by  January  I,  H>M. 

The  directorate  consists  of  Henry  L.  llotchkiss,  president,  L. 
Candec  &  Co. ;  president.  Union  Trust  Company ;  president,  Shoe 
Hardware  Company;  president,  New  Haven  Web  Co.,  etc.;  Frank 
L.  Hrown,  vicciire^iidrnt  and  treasurer.  National  Steel  and  Wire 
Company;  H.  Sanborn  Smith,  vice-president  and  secretary.  Na- 
tional Steel  and  Wire  Company ;  l-'rcderick  B.  Farnsworth,  presi- 
dent, McLagon  Foundry  Company;  treasurer,  Eastern  Machinery 
Compiiny :  II.  Stuart  llotchkiss,  vice-president  and  secretary,  L. 
Candce  &  Co. ;  luigcne  Huckman  and  M.  Sims,  of  New  Haven.  The 
officers  are  Henry  L.  Hotchkiss,  president;  Frederick  H.  Farnsworth, 
vice-president;  H.  Stuart  Hotchkiss,  treasurer;  Eugene  liuckman, 
secretary ;  M.  Sims,  manager.  The  company  has  issued  a  very  in- 
teresting little  pamphlet  on  the  art  and  uses  of  steel  castings. 


Automatic   Switches. 


The  General  Incamlescent  Arc  Light  Company's  experience  with 
automatic  switches  in  the  last  three  years  has  demonstrated  that 
such  a  switch  can  be  made  and  can  be  installed  with  the  assurance 
that  it  will  give  absolute  satisfaction  under  the  most  severe  condi- 
tions incident  to  any  service  to  which  they  may  be  applied.  These 
switches  are  made  either  one,  two  or  three-pole,  for  service  on 
voltages  up  to  and  including  250  volts,  and  to  carry  currents  up  to 
200  amp.,  as  shown  in  the  accompanying  cut  herewith. 

The  demand  of  the  day,  however,  has  necessitated  the  design  of 
larger  capacity  switches  for  these  voltages,  and  the  above  company 
has  now  installed  automatic  switches,  which  are  designed  to  carry 
continuously  as  much  as  2,500  to  3,000  amp.  Naturally  the  design 
for  the  larger  size  switches  is  different  from  that  of  the  smaller  size, 
and  they  are  so  nsade  that  the  amount  of  current  that  can  be  handled 
is  not  limited  within  any  commercial  requirement. 

In  these  days  when  central  stations  are  being  almost  exclusively 
equipped  for  automatic  remote  control  of  all  the  apparatus,  it  is 
not  surprising  that  similar  applications  are  being  made  to  other 
generating  plants.  Switches  for  the  latter  are  of  the  smaller  size 
and  are  specially  suited  to  installations  where  it  is  desired  to  cut  the 
entire  lighting  system  of  a  building  or  a  house  by  the  mere  pushing 
of  a  button,  from  one  or  more  points  distant  from  the  switch.  It 
is  very  desirable  to  have  the  lighting  system  cut  off  from  the  street 
service  in  case  a  building  gets  on  fire,  and  by  some  it  is  considered 
equally  desirable  to  cut  the  entire  lighting  systems  off  from  a  resi- 
dence in  case  of  a  thunderstorm,  or  during  the  night. 

These  instances  are  only  a  few  of  the  cases  where  individual 
switches  could  be  installed  to  great  advantage,  but  too  much  stress 
cannot  be  laid  on  the  fact  that  in  lighting  large  public  buildings, 
such  as  the  sky-scrapers  that  daily  shoot  up  in  New  York  City, 
enormous  savings  could  oftentimes  be  made  in  the  cost  of  wiring 
and  the  labor  of  installing  it,  by  the  use  of  automatic  switches 
placed  throughout  the  building.  In  one  case  it  was  estimated  that 
$20,000  could  be  saved  by  using  automatic  switches  of  this  kind, 
instead  of  following  the  usual  methods  of  wiring. 

In  central  stations,  of  course,  the  use  of  automatic  switches  is 
almost  indispensable,  especially  in  the  case  of  a  high-tension  plant, 
where  the  apparatus  is  designed  for  remote  control.  In  such  plants 
the  low-tension  exciter  systems  oftentimes  can  be  installed  with  low- 
tension  automatic  switches  to  great  advantage,  thereby  carrying  out 
the  general  scheme  with  consistency  and  at  a  considerable  saving  in 
the  original  cost. 

Automatic  switches  have  been  used  to  great  advantage  in  con- 
nection with  other  devices,  such  as  pressure  gauges,  which  are  so 
arranged  that  when  the  pressure  becomes  excessive  in  any  receptacle 
into  which  air  or  water  is  being  forced  by  a  motor,  the  pressure 
gauge  closes  a  contact  at  such  a  time,  opening  the  automatic  switch 
and  thereby  stopping  the  motor. 

The  few  instances  here  noted  show  that  the  application  of  an  auto- 
matic switch  such  as  is  here  illustrated,  is  almost  limitless ;  and 
perhaps  the  reason  why  they  have  not  been  more  often  applied  is 
that  manufacturers  in  attempting  to  produce  an  article  that  can  be 


Hold  at  a  low  price,  have  been  content  with  a  design  so  light  and 
flimsy  that  it  would  not  hlund  up  and  do  the  work  for  wliicli  it  was 
intruded. 

ThcbC  "G.  I."  automatic  twitches  arc  built  on  an  iron  frame,  which 
is  very  subsinntial  and  strong,  and  which  also  serves  to  produce  a 
strong   magnetic  field    for   the  operating  solenoids,  as  will   be  seen 


AUTOMATIC   SWITCH. 

by  a  glance  at  the  illustration.  The  switch  is  intended  to  be  used 
in  a  vertical  position,  so  that  gravity  tends  to  open  it.  The  opening 
of  the  switch  is  accomplished  by  a  hammer  blow,  the  core  in  the 
lower  solenoid  having  lost  motion,  which  is  thus  taken  up  before  the 
burden  of  opening  the  switch  is  thrown  upon  it.  This  insures  the 
switch  opening  at  all  times,  as  a  large  factor  of  safety  is  thereby 
introduced. 


New  Cable  Car  for  Linemen. 


A  new  design  in  cable  cars,  which  provides  a  table  on  which  an 
electrician  can  lay  his  tools  and  material  while  making  a  splice,  has 
been  appreciated  by  all  who  have  seen  it.  The  cable  car  is  the  one 
made  by  the  F.  Bissell  Company,  Toledo,  Ohio,  as  shown  in  the  ac- 
companying illustration.     This  car  consists  of  one  continuous  piece 


LINEMAN  S    CAR. 

of  pipe  without  joints  except  where  the  short  end  of  pipe  is  attached  at 
the  trolley.  The  trolleys  are  of  malleable  iron,  are  very  light  and 
unbreakable,  but  still  very  strong. 

The  seat  is  of  wood,  dove-tailed  to  prevent  warping,  and  can  be 
adjusted  up  or  down  or  to  the  right  and  left  to  suit  the  size  and 
convenience  of  the  man  using  it.  The  table  has  been  added  without 
any  addition  to  price.  These  tables  can  also  be  attached  to  cars  of  this 
make  already  in  use. 
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Electrical  Equipment  for  Chilean  Nitrate  Plants. 


A  complete  electrical  equipincnt  has  been  ordered  for  installation 
in  cue  of  the  largest  Chilean  nitrate  plants,  and  orders  for  two 
other  outfits  will  be  placed  by  J.  K.  Robinson,  of  Iquique,  Chile. 
The  Westinghouse  contract,  just  placed,  calls  for  a  130-kw.  plant. 
There  will  be  an  8s-kw.  engine  type  generator,  direct  connected  to  a 
n-in.  by  19-in.  by  ii-in.  compound  condensing  engine;  also  a  45- 
kvv.  generator  direct  connected  to  an  8-in  by  13-in.  by  8  compound 
condensing  engine.  The  boiler  capacity  will  be  of  375  hp.  in  three 
units.  Two  will  be  of  Babcock  &  Wilco.x  manufacture,  and  the 
Stirling  Company  secured  the  order  for  the  third  unit.  There  will 
be  fifteen  Westinghouse  motors  varying  in  capacity  from  two  to 
40  hp.  Eight  pumps,  to  be  electrically  operated,  have  been  ordered 
from  the  Goulds  Manufacturing  Company,  to  have  a  capacity  of 
from  3,000  to  15,000  gallons  per  hour. 

The  equipment  is  intended  for  the  Oficina  Victoria,  a  British  con- 
cern, which  operate  extensive  nitrate  deposits  near  Iquique.  The 
plant  is  to  be  built  at  Junin,  the  principal  port  for  the  nitrate  export. 

Two  Baldwin-Westinghouse  electric  locomotives  have  also  been 
ordered,  to  be  used  for  hauling  the  nitrate  at  the  port.  These  en- 
gines will  mark  the  introduction  of  .American  electric  ones  on  the 
west  coast  of  South  America.  The  trolley  wire,  feeders,  etc.,  have 
been  ordered  from  the  Standard  Underground  Cable  Company. 


Automatic  Gear  Cutting  Machine. 


Hardinge  Brothers,  Chicago,  have  added  to  their  extensive  line  of. 
machine  tools  a  gear-cutting  machine  thoroughly  adjustable  and 
capable  of  doing  the  most  accurate  work  with  the  greatest  rapidity. 

All  of  the  movements  of  the  machine  are  positive  and  follow  each 
other  as  closely  as  possible,  thus  avoiding  lost  time.  The  inde.x 
plates  are  interchangeable ;  separate  ones  are  used  for  each  number 
of  teeth,  for  it  is  considered  that  any  job  worth  putting  into  an 
automatic  gear-cutting  machine  is  worth  providing  with  a  special 
index.    The  spacing  half  of  the  index  plate  is  enclosed  within  a  case. 
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FIG.    I. — GEAR  CUTTER. 

D,  which  prevents  any  dust  or  dirt  from  getting  into  it;  and  it  is 
revolved  by  the  exposed  half  of  the  index  plate,  being  parted  below 
the  bottom  of  the  spacing  notches.  The  raising  blocks,  M  M,  are 
by  J^-in.  steps.  The  spindle  can  be  raised  and  lowered  94  i"-.  thus 
covering  all  sizes  of  work.  Fig.  2  shows  the  divided  hand  nut,  H, 
reading  to  thousandths  of  an  inch. 

The  side  movement  for  getting  the  cutter  central  is  accomplished 
by  loosening  four  screws  on  clamp,  G,  and  revolving  the  cutter 
spindle  bracket  bearings,  /.  This  moves  the  entire  cutter  spindle  and 
bracket  to  the  right  or  left,  but  does  not  alter  the  adjustment  or 
solidity  of  the  spindle  bracket  bearings.  The  front  end  of  the  bracket 
has  hardened  bushings  fitted  at  /,  which  pass  over  a  tempered  pai- 


aliel  arbor  and  require  no  care  or  adjustment  while  moving  liie 
cutter  to  the  center  with  spindle. 

The  indexing  arrangement  is  simple  and  positive  and  has  every 
adjustment  required,  whether  fine  or  coarse.  Every  revolution  of 
the  main  wheel,  U,  cuts  one  tooth;  about  7/16  of  the  time  is  used 
in  spacing  and  9/16  in  cutting.  This  movement  is  irregular  in 
speed,  according  to  the  changing  of  the  fulcrum  of  the  bracket. 
The  main  slide  travels  faster  when  the  crank  pin  or  bolt  is  nearest 
the  bottom,  or  when  the  cutter  is  disengaged,  although  when  the 
cutter  is  in  action  the  variation  of  the  cutting  feed  is  not  perceptible. 

An   adjustment    for   spacing    is    provided    by   the   sliding   nut,   X, 


FIG.    2. — GEAR    CUTTER. 

and  also  by  a  screw,  F,  which  raises  or  lowers  a  cam.  This  cam 
comes  in  contact  with  the  roller  wheel,  K,  when  a  retaining  latch 
is  raised  out  by  a  clip.  The  adjustment  for  time  is  given  by  moving 
a  simple  device  in  or  out  of  the  frame  to  the  exact  position  in  time 
with  the  spacing  cam,  the  stroke  of  the  main  slide,  and  the  cam  which 
raises  and  lowers  the  cutter  spindle  and  bracket. 

The  weight,  T,  regulates  the  tension  of  the  belt  for  the  cutter, 
thus  keeping  a  contact  with  the  main  cam,  which  raises  and  lowers 
the  cutter  by  use  of  the  rod  at  /.  Thus,  when  the  slide  is  about  to 
return,  this  cam  on  the  main  shaft  lowers  the  cutter  out  of  the  tooth, 
allows  the  spacing,  and  returns  the  cutter  to  position  at  the  end  "f 
the  stroke.  This  main  cam  also  acts  in  connection  with  the  auto- 
matic stop  for  the  cutter,  R,  though  it  docs  not  affect  the  spacing 
mechanism.  This  will  be  understood  from  Fig.  I,  with  reference  to 
the  ratchet,  B,  showing  the  hole  in  same.  Every  revolution  of  the 
main  wheel,  U,  which  revolves  the  main  cam  that  raises  and  lowers 
the  cutter,  also  works  the  ratchet,  S;  and  as  this  ratchet  coincides 
with  the  index  plate  spacing,  it  will  move  tooth  for  tooth.  As  the 
hole,  B,  passes  under  the  lever  shown  under  the  ratchet  click,  S, 
this  lever  drops  into  B  and  disengages  the  main  cam,  thus  stopping 
the  raising  and  lowering  of  the  cutter,  and  also  the  indexing  of  this 
ratchet  wheel  with  the  hole,  B.  It  does  not,  however,  stop  the  revo- 
lution of  the  cutter  spindle  or  the  main  index  plate.  This  method 
keeps  the  cutter  spindle  at  a  positive  temperature,  and  avoids  any 
trouble  in  spacing  from  the  expansion  or  contraction  of  the  metals 
in  the  spindle  and  machine  under  varying  temperature. 

The  head  spindle  has  a  ball  bearing  thrust  at  A,  which  enables  the 
use  of  a  variable  tail  stock  pressure,  but  does  not  affect  the  turning 
of  the ,  head  spindle  or  the  indexing.  .\ny  desired  stroke  can  be 
given  to  the  slide  by  the  movable  crank  pin  or  bolt,  thus  effecting 
a  great  saving  of  time;  and  the  adjustment  of  the  head  position 
obtained  by  means  of  the  right  and  left-hand  bolt,  Z,  which  can  be 
securely  locked.  Every  provision  is  made  for  adjustment  for  wear, 
and  the  oiling  devices  are  the  most  complete.  The  cutter  spindle 
and  bracket  spindle  are  hardened  and  ground.  The  head  spindle 
has  hardened  and  ground  chuck  socket  and  ball  race.  The  cutter 
spindle  revolves  in  phosphor  bronze  adjustable  journals. 
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Financial   Intelligence, 

lllh  Wl.hk  I.N  \\.\IA.  SlKKKl.  Imic  inoiuy  .li»«fd  a  ten 
dency  towards  easier  conditions,  and  a  business  of  moderate  size  was 
done.  Tlic  closing  rates  were  4;j  to  5  per  cent,  for  60  to  90  days 
and  5  to  0  per  cent,  for  four,  five  and  si.\  months.  The  stuck  mari\et 
was  dull  but  steady,  at  a  recovery  in  the  decline  resulting  from  the 
recent  failures  and  the  attending  enforced  luiuidalion  of  collaterals. 
There  was  a  good  deal  of  investment  buying  by  bargain  hunters,  and 
large  interests  were  understood  to  have  given  suppijrl  to  various 
specialties,  the  strength  of  standard  stocks  being  particularly  notice- 
able. Some  irregularity,  however,  was  caused  by  declines  in  special- 
ties and  neglected  industrials,  owing  to  the  disfavor  with  which 
such  issues  are  regarded  in  connection  with  loans.  All  of  the  electric 
and  traction  stocks  showed  greater  activity  and  iinprovcmeiit.  with 
one  exception,  this  being  Wesiinghoiise  preferred,  which  dropped 
to  165 — representing  a  net  loss  of  5  points  on  the  week's  trading. 
Westinghousc  connnon  made  a  net  gain  of  4  points,  closing  at  170 — 
the  extreme  prices  being  160,  the  lowest,  and  172^,  the  highest.  Nine 
hundred  and  twenty-five  shares  of  this  stock  were  sold.  General 
Electric  showed  some  firmness,  rising  from  153,  the  lowest,  to  i63}<>, 
the  highest,  and  closing  at  162,  a  net  gain  of  5  points.  Western 
Union  closed  at  84.  being  14  of  a  point  gain.  American  Telephone 
&  Telegraph  closed  at  131^2,  which  was  the  ruling  price  throughout 
the  week,  and  iK*  points  net  gain.  Brooklyn  Rapid  Transit  was 
active,  4.^-'43  shares  having  been  sold.  It  closed  at  45^,  thus  gain- 
ing 3H  points.  Metropolitan  Street  Railway  made  a  gain  of  6  points, 
the  closing  price  being  iig,  the  highest  and  lowest  quotations  being 
121  and  112,  respectively.  Manhattan  Elevated  closed  at  13254,  being 
a  gain  of  ^  of  a  point.  Following  are  the  closing  quotations  of 
August  4: 

NEW  YORK. 


./uly  28.  Aug.  4 

American  Tel.  &  Cable 77  77 

Americau  Tel.  >V  Tel l:il  130 

American  Dist.  Tel 2.5  io 

Brooklyn  Rapid  Transit     . .      44»4  42^4 

Oommercial  Cable 14S1 

Electric  Boat     15  15 

Klpctric  Boat  ptd 3S  35 

Electric  Lead  Reduction.  ..19*  1% 

Electric  \oliicle  . .  «^  5 

IClectric  ^■ehicle  pfd 8  8 


July  28,    Aug.  4 

Ueueral  Electric !«2         157 

Hudson  River  Tel 

Metropolitan  St.  Ry 117  IIHH 

N.  E.  Elec.  Veh.Trus 

N.  Y.  >S:N.  J.  Tel 

N.  Y.  E  V.  T.  Co 4«         iH 

Tel.k  Tel.  Co.  Am 

Western  Union  Tel 83^t        83X 

Westinghouse  com 171         103 

Westinghousc  pfd 172         186 


BOSTON. 

July  28.   Aug.  4                                                     July  28.  Ann.  4 

Amencan  Tel.  *  Tel     ;i.1S<       VM  We-stern  Tel.  &  Tel.  pfd.. ..      80  83 

Cum  iHTland  Telephone Mexican  Telephone 1J4  m 

Edison  Kleo.  Ilium 237!^  New  England  Telephone ...  124  120* 

General  Electric 164H  Westinghouse 85 

Western  Tel.  *  Tel  12            13  Westinghouse  pfd 85 

PHILADELPHIA. 

July  28.    Aug.  4                                                      July  28.  Aug.  4 

Phila.  Traction »4«  a4X 

57  Phila.  Electric  oH  5H 

584«*  Pa.  Electric  Vehicle 

IH  Pa.  Electric  Vehicle  pfd 


American  Railways  

Elec.  Storage  Battery  .  . . 
Elec.  Storage  liattery  pfd. 
Elec.  Co.  of  .\merica 


7J* 


CHICAGO. 


Central  tTuion  Tel. 

Chicago  Edison 

Chicago  City  Ry . . . 
Chicago  Tel.  Co  ... 
National  Carbon 
•Asked. 


July  28.    Aug.  4 


....  117 
....  170 


21 


142 

120 
23* 


July  28. 
...     90 


National  Carbon  pfd. . . 

NorthwestElev.com 

Union  Traction  4 

Union  Traction  pfd 30 


Aug.  4 
90 


30 


ELECTRIC  ELEVATED  EARNIXGS.— It  is  stated  that  earn- 
ings of  the  Boston  Elevated  are  showing  up  handsomely.  For  June 
and  July  gross  earnings  will  be  well  over  $1,000,000  per  month. 
June  this  year  was  a  poor  riding  month,  and  compared  with  a  good 
month  last  year,  Boston  Elevated  gross  earnings  amounted  to  $1,040,- 
000,  and  during  that  month  there  was  a  total  of  3,987,000  car  miles 
run  as  compared  with  3,958,000  car  miles  run  in  June,  1902.  For  nine 
months  of  the  Boston  Elevated  Company's  1903  fiscal  year,  there 
was  a  total  of  35,158,000  car  miles  run,  as  compared  with  33,774.000 
car  miles  for  the  same  period  the  previous  year.  The  earnings  of 
the  Manhattan  Elevated  are  increasing  $4,000  per  day,  as  compared 
with  last  year,  and  the  outlook  now  is  that  the  company  will  earn 
10  per  cent,  this  fiscal  year,  making  a  very  handsome  surplus  to  go  to 
the  lessees,  who  have  put  up  $4,000,000  to  secure  the  Manhattan's 
lease  rental.  Brooklyn  Rapid  Transit  earnings  are  making  larger 
gains  than  Manhattan.  For  the  first  25  days  in  July,  Brooklyn  Rapid 
Transit  gained  $161,000  over  corresponding  period  a  year  ago.  The 
26th  day  being  a  good  Sunday,  there  was  the  astonishing  record 
of  a  $13,000  gain  for  one  day  over  a  year  ago,  making  the  average 
gain  for  the  26  days  above  $6,000  per  day.     The  company  is  earning 


more  ttian  4  per  cent,  upon  its  share  capital.  Rarninfi<i  for  the  first 
six  months  of  the  Chicago  Metropolitan  Elevated  of  this  fiscal  year 
promise  to  be  the  largest  in  the  history  of  the  road.  This  is  due 
partly  to  the  good  traffic  and  also  to  large  economies.  The  road 
will  earn  fully  j  per  cent,  for  llic  six  months.  The  trafTic  on  the 
Aurora  line  and  the  Suburban  Electric  line  is  unusually  heavy. 
Last  fiscal  year  ihc  company  earned  $io,o(X)  over  3  per  cent,  after 
paying  $45,o(K)  extra  for  coal,  besides  meeting  other  iiimsual  expenses, 
which  would  have  brought  the  earnings  close  to  4  per  cent,  for 
the  year. 

BOSTON  J:r)LSON  EARNINGS.— The  business  of  the  Boston 
Edison  Electric  Illuminating  Company  in  Ihc  fiscal  year  ended  June 
30  was  very  satisfactory.  After  charging  ofT  an  increase  of  from 
$70,oc»  to  $Xo,ooo  in  cost  of  coal  over  normal  years,  the  surplus,  after 
dividends,  was  practically  the  same  as  that  of  a  year  ago,  which 
was  $iir),0(;8.  The  company  does  a  gross  business  of  about  $2,500,- 
000.  During  the  past  year  the  company  increased  its  capital  $1,570,- 
200  by  the  issue  of  7,851  new  shares  at  $200  a  share,  making  its 
present  capital  stock  outstanding  $8,635,500.  Mr.  J.  P.  Morgan  is 
the  largest  individual  stockholder  in  the  company,  being  credited 
with  3,099  shares. 

BIG  TRACTION  COMBINATION.— According  to  the  Los 
.■\ngeles  Times  a  large  holding  company  may  be  organized  within 
six  months  to  merge  all  the  interurban  electric  lines  tributary  to 
Los  Angeles  with  a  capital  of  $50,000,000,  as  hinted  at  when  Hunt- 
ington secured  a  vital  interest  in  the  Los  Angeles  Traction  Com- 
pany through  its  purchase  by  the  Southern  Pacific  interests.  It  is 
possible  with  the  organization  of  a  holding  company  that  Messrs. 
Clark  and  Sherman,  with  their  extensive  interurban  interests  to 
Hollywood,  Santa  Monica  and  other  points,  will  join  with  Messrs. 
Huntington  and  Harriman. 

CAPITAL  STOCK  INCREASES.— The  capital  stock  of  the 
United  Electric  Light  Company,  of  Springfield,  Mass.,  has  been 
increased  from  $600,000  to  $800,000,  The  capital  stock  of  the  Hud- 
son River  Telephone  Company  has  been  increased  from  $4,000,000 
to  $5,000,000, 

ELECtRIC  STORAGE  BATTERY.— It  is  stated  that  the  net 
earnings  of  the  Electric  Storage  Company  for  the  six  months  ending 
June  30  were  $1,200,000,  the  largest  for  any  similar  period  in  the 
company's  history. 

Commercial  Intelligence, 

THE  WEEK  IN  TRADE. — Seasonable  conditions  prevail  in  trade, 
though,  as  Bradstreet's  points  out,  an  irregularity  and  weakness  in 
some  staple  prices  reflect  readjustments  proceeding  from  enlarged 
production.  .\  seasonable  volume  of  trade  in  the  Northwest  is 
indicated  by  late  advices.  The  corn  crop  in  the  Middle  West  and 
Southwestern  States  has  been  improved  by  much-needed  rain,  and 
in  the  Northwest  prospects  for  a  fair  to  good  spring  wheat  crop  are 
still  noted.  Returns  from  the  winter  wheat  harvest  are,  however, 
less  satisfactory.  Cotton  crop  reports  are  quite  as  favorable  as  at 
any  previous  time,  rains  in  the  Gulf  States  having  proved  beneficial. 
Iron  and  steel  buyers  are  still  backward,  and  this  trade  is  affected 
sympathetically  by  the  decline  in  the  stock  market.  The  industrial 
situation  is  improved.  The  railroads  are  having  all  they  can  handle, 
and  talk  of  congestion  is  again  heard.  Many  thousand  building 
hands  have  resumed  work  at  New  York,  though  some  unions  still 
persist  in  holding  out.  Copper  was  inactive  and  weak.  The  leading 
sellers  are  quoting  a  price  about  54c.  per  pound  under  the  quoted 
rate  of  I3%c.  for  Lake  and  electrolji:ic,  as  named  by  the  metal  ex- 
change. Prices  are  about  ]/sC-  lower.  The  closing  "official"  prices 
arc  i3/4c.  for  Lake  and  electrolytic,  and  I2j4  to  13c.  for  casting 
stock.  There  were,  during  the  week  ending  July  30,  190  business 
failures,  according  to  Bradstreet's  summary,  against  183  the  previous 
week,  and  168  the  corresponding  week  last  year. 

THE  EDISON  STORAGE  BATTERY.— Last  week  Mr.  Edison 
w-as  quoted  here  as  to  some  recent  tests  of  his  battery.  He  also 
said  in  a  recent  interview  about  it.:  "We  cannot  put  the  new  battery 
on  the  market  in  any  quantity  as  yet.  The  best  we  can  do  now  is 
to  make  one  a  day.  By  October  we  will  make  at  least  six  daily, 
and  about  Christmas  we  will  be  in  shape  to  meet  any  demand.  The 
trouble  has  been  that  special  machines  had  to  be  built,  but  the  last  of 
these  will  be  completed  next  week.  Another  disadvantage  I  have 
to  contend  with  is  paying  40  per  cent,  duty  on  a  certain  sheet  steel 
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that  must  be  imported  from  England  or  Germany,  and  then  in  only 
limited  quantities.  Hy  Christmas  three  rolling  mills  will  be  able  to 
make  it  for  me  here  in  this  country,  and  then  the  present  high  price 
for  the  batteries  will  be  reduced.  As  to  charging  stations,  in  the 
last  month  forty-five  new  ones  have  been  installed  in  the  New 
England  States  alone,  and  this  is  going  on  all  over  the  country. 
Another  thing,  the  battery  will  be  made  in  four  sizes,  so  that  when 
fully  charged  it  will  run  25,  50,  75  or  100  miles,  and  if  wanted  they 
will  be  made  any  size  larger  or  smaller.  Of  course,  the  running 
power  of  the  battery  will  depend  to  a  certain  extent  on  the  work 
it  is  called  upon  to  do.  If  the  roads  are  rough  and  there  are  many 
hills,  a  charge  will  last  a  shorter  time  than  if  the  conditions  were 
such  as  arc  found  in  the  city.  But  taking  the  maximum  of  bad 
going,  the  battery  will  only  be  exhausted  about  25  per  cent,  sooner 
than  it  would  be  under  favorable  conditions." 

HARRISBURG  ENGINE  CONTRACTS.— Mackenzie,  Quarrier 
&  Ferguson,  Incorporated,  114  Liberty  Street,  New  York,  has  secured 
a  contract  from  the  Davies  &  Thomas  Company,  Catasaqua,  Pa.,  for 
a  tandem-compound  Harrisburg  engine -of  300  hp  for  direct-connec- 
tion to  a  200-kw  Sprague  generator  for  both  light  and  power.  The 
Pennsylvania  Cement  Company,  of  Bath,  Pa.,  has  contracted  for  a 
80-hp  Harrisburg  standard  engine  for  direct-connection  to  a  50-kw 
General  Electric  generator  for  lighting.  The  village  of  Greene,  N.  Y., 
is  to  be  furnished  with  a  go-hp  Harrisburg  standard  engine  to  be 
belted  to  a  6o-kvv  alternating-current  Westinghouse  generator.  The 
boiler  will  be  built  by  the  Watertown  (N.  Y.)  Engine  Company. 
This  equipment  is  intended  for  the  village  lighting  plant.  The 
United  Verde  Copper  Company,  59  Wall  Street,  New  York,  has 
requisitioned  for  a  Harrisburg  standard  engine  of  2S-hp  capacity 
for  direct-connection  to  a  150-kw  General  Electric  generator,  to  be 
used  for  both  light  and  power  in  its  Jerome,  Arizona,  plant.  The 
Manufacturers'  Foundry  Company,  Watcrbury,  Conn.,  has  ordered 
a  45-hp  Harrisburg  standard  engine  for  direct-connection  to  a  30-kw 
Crocker-Wheeler  generator  for  lighting. 

MARION  INSULATED  WIRE  INTERESTS.— The  Marion 
Insulated  Wire  &  Rubber  Company,  of  Marion,  Ind.,  has  now  well 
under  way  its  new  factory  for  the  manufacture  of  rubber-covered 
wires  and  cables.  It  will  make  a  full  line  of  such  goods,  including 
telegraph  and  telephone  cables,  and  lead-incased  varieties.  The 
factory  building  is  224  x  60  ft.,  three  stories  and  basement,  150  x  60 
ft.,  with  an  L  100  x  40  ft.,  two  stories.  The  mills  and  washers  will 
be  direct-connected  to  a  4S0-hp  Corliss  engine,  and  all  other  ma- 
chinery will  be  driven  by  electric  motors,  with  current  from  the 
factory  plant.  Not  anticipating  any  unusual  delay,  the  management 
expects  to  be  in  operation  by  November.  The  officers  are  J.  L. 
Barley,  president ;  C.  A.  Michaels,  vice-president ;  Hiram  Beshore, 
treasurer,  and  R.  E.  Lucas,  secretary  and  general  manager.  The 
latter  is  well  known  in  the  electrical  field  as  being  for  the  past  eight 
years  secretary  of  the  Indiana  Rubber  &  Insulated- Wire  Company 
at  Jonesboro,  Ind.  President  Barley  is  the  president  and  manager 
of  the  Barley-Spencer  Lumber  Company,  and  is  associated  with  a 
large  number  of  manufacturing  enterprises  at  Marion.  Mr.  Michaels 
is  also  connected  with  numerous  enterprises,  is  proprietor  of  the 
Union  Cabinet  Company,  and  is  largely  interested  in  the  local  electric 
light  plant.  Mr.  Beshore  is  connected  with  the  Grant  Trust  and 
Savings  Company.  The  list  of  stockholders  is  not  a  long  one,  those 
on  it  being  all  well-to-do  people. 

THE  VOUGHT-BERGER  COMPANY,  of  La  Crosse,  Wis., 
has  recently  sold  equipments  to  the  following  telephone  companies : 
Farmers'  Telephone  Company,  Jesup,  Iowa ;  Farmers'  Mutual  Tele- 
phone Company,  Tonkawa,  Okla. ;  Persia  Co-Operative  Telephone 
Company,  Persia,  Iowa ;  Steele  County  Telephone  Company  for  their 
Geneva  and  Ellendale  (Minn.)  exchanges;  Farmers'  &  Merchants' 
Mutual  Telephone  Company,  for  their  new  exchanges  at  Le  Sueur 
Center  and  Lexington,  Minn. ;  Stevens  County  Telephone  Company, 
a  300-drop  board  for  Morris,  Minn.,  and  a  lOO-drop  board  for  its 
Cyrus  exchange;  a  lOO-drop  board  for  the  Electric  'Phone  Company, 
at  Stewart,  Minn. ;  Franklyn  Telephone  Company,  Franklyn,  Minn. ; 
Barnesville  &  Wolverton  Telephone  Company,  for  its  Dibley  &  Wol- 
verton  (Minn.)  exchanges:  also  boards  and  telephones  for  Clutier, 
Iowa ;  Sheldon,  N.  D. ;  Ruthton,  Minn. 

TELEPHONES  IN  HOTELS.— The  New  York  Telephone  Com- 
pany, F.  H.  Bethell,  contract  agent,  reports  that  contracts  have  just 
been  closed  covering  long-distance  telephone  service  in  all  of  the 
rooms  and  working  departments  of  the  following  hotels  in  New 
York  City:  Waldorf-Astoria,  1,250  stations;  Park  Avenue,  410 
stations:  Majestic,  350  stations;  Netherlands,  300  stations;  Albert, 
268  stations:  St.  Denis,  250  stations;  Normandie,  100  stations.  The 
work  of  installing  these  systems  is  to  be  completed  this  summer. 
The  Waldorf-Astoria  sw-itchboard  equipment  will  consist  of  one 
seven-position  switchboard  and  two  one-position  switchboards.  No 
fewer  than  fifty  trunk  lines  will  connect  the  system  with  the  general 
exchange  system. 


JANDUS  ELECTRIC  COMPANY.— We  are  pleased  to  welcome 
as  neighbors  the  Jandus  Electric  Company.  The  Eastern  business 
of  this  company  has  increased  so  rapidly  that  it  has  had  to  seek 
larger  quarters  for  its  New  York  office.  Recognizing  the  advisa- 
bility of  being  at  the  center  of  things  electrical,  the  company  moved 
its  offices  a  week  or  so  ago  to  the  Engineering  Building,  114  Liberty 
Street.  Mr.  Nash,  the  Eastern  manager,  is  now  making  his  head- 
quarters here.  Mr.  Organ  is  to  be  congratulated  upon  the  growth 
of  the  business  under  his  management.  We  understand  that  this 
increase  is  apparent  both  in  its  fan  and  its  arc  light  business. 

MESSRS.  F.  BERG  &  CO.'S  new  hat  factory  at  Orange,  N.  J., 
will  be  run  entirely  by  electricity,  an  isolated  plant  now  being  in- 
stalled for  this  purpose.  A  recent  contract  with  the  Westinghouse 
Electric  &  Manufacturing  Company  calls  for  twenty-seven  alter- 
nating-current, two-phase  motors,  twenty  of  which  will  be  belted 
to  shafting  to  run  the  machinery  used  in  the  process  of  making  hats ; 
the  remaining  seven  are  each  to  be  provided  with  an  extended  shaft 
eight  inches  long  and  will  be  direct-connected  to  blowers  used  for 
collecting  the  fine  felt  used  in  the  process  of  manufacture. 

ELECTRIC  PUMPING  OUTFITS  FOR  JAPAN.— Francis  A. 
Cundill,  go-96  Wall  Street,  New  York,  American  representative  for 
the  British  firm  of  L.  J.  Healing  &  Co.,  of  Yokohama,  is  in  the 
market  for  a  number  of  electrically-operated  pumping  equipments 
and  for  installation  in  Japanese  mines,  etc.  The  pumps  will  be  used 
to  lift  at  the  rate  of  thirty  cubic  feet  per  minute  to  an  altitude  of  200 
ft.  They  will  be  mounted  on  trucks.  Three  single-cylinder  auto- 
matic cut-off  engines  of  6s-hp  capacity  each  and  two  of  125  hp  each, 
will  also  be  purchased. 

TELEPHONE  EQUIPMENTS.— The  Oceana  Telephone  Com- 
pany, of  Hart,  Mich.,  is  installing  a  200-capacity  generator  call  visual 
switchboard  of  the  Stromberg-Carlson  make  at  Hart.  The  Citizens' 
Telephone  Company,  of  Grand  Rapids,  Mich.,  is  installing  a  gen- 
erator call  visual  signal  switchboard  of  140  lines  at  Fremont,  Mich. 
The  Stromberg-Carlson  Company  is  also  installing  intercommuni- 
cating systems  for  the  following  Chicago  firms,  namely:  Bruns- 
wick-Balke-Collender  Company,  Library  Bureau,  and  Brown  & 
Sharpe. 

LARGE  ANDERSON  SWITCH  CONTRACT.— The  New  York 
Edison  Company  has  placed  a  contract  for  station  switches,  which 
is  claimed  to  be  the  largest  individual  requisition  for  such  apparatus 
filed.  The  switches  which  will  be  manufactured  by  the  Albert  & 
J.  M.  Anderson  Manufacturing  Company,  of  Boston,  are  intended 
for  installation  in  all  the  various  stations  of  the  Edison  Company. 
More  than  50  tons  of  copper  will  be  utilized. 

AFTER  JAPANESE  TRADE.— The  Hamburg  Commission 
house,  of  N.  Joachimson,  which  handles  considerable  American  ma- 
chinery for  shipment,  principally  to  the  Far  East,  is  about  to  engage 
through  the  New  York  offices,  6-9  Hanover  Street,  the  services  of  a 
special  representative  who  will  proceed  shortly  to  Japan  with  a  view 
to  securing  contracts  for  water  power  plants  and  various  other  elec- 
trical equipment  and  supplies. 

LARGE  FLOUR  MILL  TO  BE  ELECTRICALLY  OPER- 
ATED.— The  Washburn-Crosby  Company,  112  Broad  Street,  is  to 
construct  a  large  plant  in  Buffalo  for  the  manufacture  of  flour.  All 
the  machinery  will  be  electrically  operated.  The  initial  equipment 
will  not  be  less  than  2,000  hp.  The  boiler  contract  has  already  been 
awarded  to  the  Heine  Safety  Boiler  Company  for  four  units  of  500- 
hp  capacity  each. 

SOME  HEINE  BOILER  CONTRACTS— The  Heine  Safety 
Boiler  Company,  of  St.  Louis,  has  secured  the  contract  for  boilers 
to  be  installed  in  the  new  plant  of  the  East  St.  Louis  &  Suburban 
Railway  Company.  One  thousand  horse-power  will  be  put  in.  There 
will  be  four  units.  Two  3S0-hp  Heine  boilers  have  also  been  ordered 
by  the  Citizens'  Light,  Heat  &  Power  Company,  of  Montgomery, 
Alabama. 

THE  ASTORIA  STEEL  COMPANY,  Astoria,  New  York  City, 
expects  to  be  in  active  operation  for  the  manufacture  of  steel  cast- 
ings about  October  i.  It  is  equipping  the  plant  with  the  most  modern 
and  up-to-date  apparatus  and  will  have  a  capacity  of  100  tons  a  day. 
Mr.  P.  J.  Ryan,  formerly  of  the  Penn  Steel  Casting  Company,  is 
sales  manager. 

MONTANA  CONTRACTS  FOR  LIGHTING.— The  Wagner- 
Bullock  Electric  Manufacturing  Company  has  recently,  through  its 
district  agents,  Gilbert  Wilkes  &  Co.,  Denver,  Colo.,  closed  contracts 
for  complete  installations  of  light  and  power  plants  with  the  cities 
of  Bozeman,  Lewistown  and  Dillon,  Mont. 

LINE  MATERIAL  WANTED.— The  Catawba  Power  Company, 
of  Rock  Hill,  S.  C,  is  to  begin  construction  of  29  miles  of  pole  line 
about  September  i  and  is  now  in  the  market  for  poles,  cross  arms, 
insulators,  galvanized  braces,  bolts,  etc.  Mr.  W.  S.  Lee,  Jr.,  is  chief 
engineer. 
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rilli  TliLEPlIONE. 

lOKtlNA.  I  A  I.  The  (.oriiiiii  ll..iiir  rclcplioiic  uiiil  Tclc||rtt|ili  (  oinpmiy  )ia> 
bcrii  oiiiaiiitrj  to  innkr  imr  of  itic  franchinc  rccrnily  nolcl  liy  ihr  cily  to  W.  M. 
Nirlirl.   o(    Long    Uracil. 

KOUNKV,  CAI..  -I'.  T.  Spriicrr  ha>  been  irantcd  pcrmiuion  to  o|irrBtc 
a  Iclriitionr  nyilrin  in  Lo»  Nicto»  and  Downry  tuwnthipii.  A  »iiniliir  vrant  lia> 
alio  brrn  inailr   to  the  Covins   Home  Telephone  ConipAny. 

SANTA  ANA.  CAI..  The  Home  Telephone  Company  hii>  incorporuir.l 
here  with  o  capital  «tiKk  of  $100,000,  of  which  amount  $10,000  ha*  been  tub 
•crilw.1.  The  .lirector.  are  K.  K.  Gra»e».  John  Van  Liew,  !•.  W.  W  achter. 
Charlr»   I..   Zahn  anil  .^rthur  Wright,  all  of  Los  Angeles. 

LOS  ANC.KLES.  lAI..— The  San  IV.Iro  Home  Telephone  and  Telegraph 
Company,  of  San  I'edro.  has  been  incorporated  with  a  capital  stock  of  $100,000. 
of  which  amount  $5,000  has  been  subscribed.  The  directors  are  Charles  T 
Sutton,  ).  C.  Brtinerd  and  Don  C.  I'orter.  of  Pasadena;  Charles  L.  Zahm.  of 
Los  Aniieles:   W.    L.  Portertield,  of  Long    Heach. 

WAYC  KOSS.  GA.— The  Southern  lUU  Telephone  Company  has  begun  the 
work  of  improving  its  system  at  VVaycross  and  will  expend  about  $15,000. 

COIAMllUS.  GA.-  The  Southern  Uell  Tele|.honc  Comi)any  has  purchased 
a  site  for  a  new  exchange  building  ot  Columbus,  to  be  used  as  an  exchange  for 
three  cities. 

ELBKRTON.  GA.— The  Southern  Bell  Telephone  &  Telegraph  Company  is  ex- 
tending  its  lines  out  from  Elberlon  to  a  luimbir  of  nearby  towns.  A  line  to 
Abbeville.  S.    C,  has  been  completed. 

KEWANEE.  ILL.— The  Kcwaiice  Home  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $125,000.  Among  the  directors  is  J  L 
Dunn. 

SCOTTSBURY,  IND.-The  Scott  County  Telephone  Company  operates  an 
American    joo-drop   board. 

NEW  ROSS,  IND.-The  New  Ross  Co-operative  Company  operates  a 
Eureka  loo-drop  board  and  has  82  subscribers.  The  membership  fee  is  $5. 
and   J5c.    per  month. 

MIUULEBURY.  IND.-The  Elkhart  County  Telephone  Company  has  a 
loo-drop  board  which  gives  good  service  to  175  subscribers.  There  are  so 
miles  of  toll  line.     The  rates  $1  per  month. 

RIDGEVILLE,  IND.-The  Ridgeville  Telephone  Company  operates  a  Strom- 
berg-Carlson  loo-drop  board  and  has  .40  subscribers.  Several  farm  lines 
will  probably   be  built  this  season. 

SHERIDAN.  IND.-The  Central  Indiana  Telephone  Company  operates  a 
300-drop  board;  has  400  subscribers  and  40  miles  of  toll  line.  Several  im- 
provements and  additions  are  projected  this  summer. 

MARIETTA,  IND.-The  Marietta  &  Bengal  Telephone  Company  operates 
a  loo-drop  board,  84  of  which  are  in  use,  and  .25  subscribers.  There  are  25 
miles  of  toll  line  and  many  improvements  are  projected. 

WINAMAC.  IND.-The  Winona  Telephone  Company  has  just  put  in  2500 
feet  of  cable  and  intends  building  more  toll  and  farmers'  lines.  It  has  a 
300-drop  board,  250  subscribers  and  75  miles  of  toll   line. 

NEWTOWN,  IND.-The  Newtown  Telephone  Company  uses  50  drops  of  a 
loo-drop  board,  has  118  subscribers  and  20  miles  of  toll  line.  It  is  owned  by 
the  farmers  and  merchants  of  the  community  who  use  45  telephones  and  rent 
the    rest. 

STONE  BLUFF,  IND.-The  Shawnee  Telephone  Company  operates  a  .00- 
drop  board  with  240  subscribers  and  40  miles  of  toll  line.  This  is  a  farmers' 
exchange  with  an  average  of  four  subscribers  on  a  line.  Kellogg  telephones 
are    used. 

RICHMOND,  IND.-The  Richmond  Home  Telephone  Company  has  ex- 
hausted Its  switchboard  and  cable  capacity  and  will  increase  the  plant  at  once 
It  now  operates  a  1600-drop  board  and  has  1800  subscriber?,  with  75  miles 
of   toll  line. 

LOGANSPORT,  IND.-The  Wabash  Traction  Company  has  just  completed 
a  telephone  system  along  its  line  between  this  city  and  Peru.  The  telephones 
are  pKiced  in  iron  boxes,  at  every  switch,  and  each  conductor  has  a  key,  which 
will  open  the  boxes. 

CARMEL,  IND.-The  Carmel  Mutual  Telephone  Company  has  260  sub- 
scribers. Its  switchboard  capacity  being  200  drops.  It  has  13s  mil^s  of  metallic 
circuit  toll  lines.  Its  rates  are  $12  per  year.  Several  of  its  party  lines  have 
SIX  to  twelve  subscribers  on  a  line.     Mr.  A.  Newlin  is  secretary. 

W'INCHESTER,  IND.-The  returns  for  taxation  show  that  telephone  devel- 
opment has  been  rapid  in  Randolph  County  during  the  past  year.  At  present 
the  Eastern  Indiana  Telephone  Company,  with  principal  office  here,  has  96  miles 
of  poles  with  289  miles  of  wire  in  actual  use;  the  Ridgeville  Telephone  Com- 
pany has  16  miles  of  line  in  this  and  Jay  County;  the  Farmland  Telephone  Com- 
pany 57  miles  of  poles  and  237  miles  of  wire;  the  Parker  Telephone  Company 
42  miles  of  poles  and  223  miles  of  wire  and  the  Central  Union  Telephone  Com- 
pany, 309  miles  of  wire,  while  other  companies  have  35  miles  of  wire  or  more, 
making  a  total  mileage  in  the  county  of  at  least  1,000  miles  of  wire. 

SOUTH  McALESTER,  I.  T.-The  South  McAlester-Eufaula  Telephone 
Company  is  about  putting  in  a  full  central  energy  system  at  Eufaula  to  cost 
$3,000.  There  is  a  400-drop  board  here  with  450  subscribers  and  250  miles  of 
toll    line. 

CADDO,  I.  T.— The  Choctaw  Telephone  Company  operates  exchanges  at 
Coalgate,  Lehigh,  Atoka  and  Caddo,  with  boards,  two  of  200  drops,  one  of  50, 
and  one  of  300.  There  are  700  subscribers  at  all  places.  It  has  195  miles  of 
toll  line  and   more  are  projected. 


.SA.N'IIOKN,  lA.  The  Sanhiirn  Irlrphonc  (  mnpany  ■•(.cuirb  a  juu  drop 
board    with    wj   •uhtcribrri. 

M.'\.\I.V,  I  A.  'Ihr  Manly  Trlrphonr  Company  ha>  u  luudnip  cxprrtt  ty|>e 
•witchlMianl   and  joo   ■ubtcribrrt. 

WATI'.RLOO.  lA. — The  Cedar  Valley  Telephone  Company  hm  3.000  sub- 
tcrlbcri  and    1,000  milei  of  toll   tine, 

JOICE,  lA. — The  Ciliiens'  Mutual  Telephone  Comi>any.  wiili  a  ca|>ilal  slock 
of  $10,000,  has  recently  l>ren  (iruaniird  by  G.  G.  Itunner  and  othcri. 

CLEAR  LAKE.  lA.  The  Clear  Lake  Independent  Trlrphonr  Company 
u«r»  a    KrlloiTK  nwilchboard  of  300  drop!  ca|>acity   and   hai    130   tubtcribrm, 

STUART.  1A.--The  Lincoln  Mutmil  Trlephotir  Company  projioari  putting 
in  an  exchangr  at  tirrrnfield,  la.  It  ban  150  lubicriber*  and  75  miles  of  toll 
line. 

Woodward,  IA. — The  Well*  Telephone  Company  gives  service  to  150 
■ubtcribers  from  a  300-drop  board.  There  are  100  miles  of  toll  line  and  more 
are  planned. 

CRESCO.  IA.--The  North  Orleans  Telephone  Company  is  of  recent  forma- 
tion, among  the  directors  being  W.  V.  Morton.  The  company  baa  a  capital 
stock  of  $Hoo. 

WILTON  JUNCTION,  IA.— The  Wilton  Telephone  Coini>any  has  recently 
built  13  miles  of  toll  linr,  making  in  all  100.  There  arc  140  subscribers  and  a 
500-drop    board. 

GALVA.  IA. — The  Galva  Telephone  Exchange  Company  has  a  switchboard 
of  100  drop  capacity,  80  being  in  use.  There  are  160  subscribers  at  $1.25 
l>cr  month    for  telephone!,. 

STATE  CE.NTER,  IA.— The  Stale  Cenltr  Telephone  Company  is  operated 
in  connection  with  the  Boone  &  Marshall  toll  line.  It  has  a  200-drop  board  and 
150  town   subscribers  and   200   farmers. 

BLANCHARD,  IA.— The  Blanchar.l  Com.  &  College  Springs  Mutual  Tel- 
ephone Company  has  113  subscribers  and  18  miles  of  toll  line  at  loc.  a  mes- 
sage.    The  town  service  is  to  be  enlarged. 

MOUNT  VERNON,  IA.— The  Mount  Vernon  Telephone  Company  is  con- 
nected with  the  Cedar  Rapids  and  Marion  toll  lines.  It  has  a  240-drop  board 
and  the  .'^anie  number  of  subscribers.     A  new  switchboard  is  to  be  put  in. 

CII.VKITON.  IA. — The  Chariton  Telephone  Company  has  275  subscribers. 
Its  board  capacity  is  40a  drops,  and  its  system  includes  30  miles  of  toll  line. 
Seventy-five  subscribers  are  of  recent  addition.  Its  subscription  rales  are  $1, 
$1.50  and  $2.00.     W.   D.  Boydston  is  secretary  of  the  company. 

JEFFERSO.N'.  IA. — The  Green  County  Telephone  Company  has  a  total  of 
1.400  subscribers  in  towns  and  rural  districts.  Its  switchboard  capacity  is  925 
drops,  the  apparatus  used  being  of  the  American  Electric  Telephone  Company 
and  Swedish  American  Telephone  Company  make.  The  toll  line  is  65  miles  in 
length,  the  country  service  being  free.  Mr.  P.  C.  Cockerill  is  secretary  and 
manager. 

SABETHA,  KAN. — The  Sabetha  Telephone  Company  has  a  300-drop  board 
and  400  subscribers  at  $1.25  per  month. 

G.\RDEN  CITY,  KAN. — The  Garden  City  Telephone  Exchange  has  a  100- 
drop  switchboard  capacity  and  90  subscribers. 

LINN,  KAN. — The  Linn  Telephone  Company  is  now  re-organizing  for  the 
purpose  of  taking  in   farmers'   lines  and  making  improvements. 

COUNCIL  GROVE,  KAN.— The  Council  Grove  Telephone  Company  operates 
a  500-drop  board,  has  300  subscribers  and  200  miles  of  toll  line.  The  company 
will  soon  double  its  capacity* 

ELLSWORTH,  KAN. — The  Ellsworth  Electric  Light  Company  operates  the 
telephone  system  here,  and  has  a  200-drop  board  with  190  subscribers  and  75 
miles  of  toll  line. 

LY'ONS,  KAN. — Mr.  A.  Long  is  the  owner  of  the  Lyons  Telephone  Ex- 
change which  supplies  service  from  a  300-drop  board  to  220  subscribers.  There 
are  98  miles  of  toll  line  and  14  of  farmers'  lines. 

SMITH  CENTRE,  KAN. — The  Exchange  Telephone  Company  operates  one 
exchange  at  this  place  and  one  at  Lebanon.  It  has  210  subscribers  and  102 
miles  of  toll  line.     Some  rural  lines  will  be  built. 

INDEPENDENCE,  KAN. — The  telephone  line  here  is  operated  by  Messrs. 
Hickman  &  Pontius,  who  contemplate  several  additions  this  year.  They  have 
a  500-drop   board,  425   subscribers  and  50  miles  of  toll   line. 

STOCKTON,  KAX. — The  Stockton  Telephone  Exchange  has  a  switchboard 
capacity  of  150  drops,  of  which  132  are  installed.  The  apparatus  used  is  of 
the   Stromberg-Carlson   Company.     Mr.  H.   W.  Loomis  is  the   manager. 

OTTAWA,  KAN. — The  Ottawa  Telephone  Company  has  a  iioo-drop  board, 
1,060  subscribers  and  100  miles  of  toll  line.  The  company  has  built  up  a 
most  successful  business  in  spite  of  active  opposition  and  is  firmly  established 
now. 

SENECA,  KAN. — The  Seneca  Telephone  Company  reports  a  great  demand 
for  lines  and  many  are  to  be  extended.  It  operates  a  25o-drop  board,  175 
being  installed  for  city  subscribers.  These,  including  farmers,  number  375. 
There  are  290  miles  of  toll  and  farmers'  lines. 

AUGUSTA,  KAN. — The  owner  of  the  exchange  here  is  Mr.  T.  Sexton.  He 
uses  106  drops  of  a  200-drop  board  and  has  90  subscribers.  He  is  also  inter- 
ested in  the  Butler  County  Telephone  &  Electric  Company,  which  has  about 
175  miles  of  toll  line  and  in  other  Kansas  exchanges- 

MARION,  KAX. — The  Southwest  Telephone  &  Electric  Company  operates 
exchanges  in  Marion,  Peabody,  Florence  and  Burns  of  200,  200,  :oo  and  50 
drops  respectively.  It  has  450  subscribers  and  120  miles  of  toll  line.  The 
plants  are  comparatively  new,  and  rates  have  been  raised,,  but  without  causing 
any  loss  of  business. 

CHETOPA,  KAN. — The  Chetopa  Telephone  Company  has  recently  installed 
a   new    Kellogg  board   of   300-drop   capacity.      It   now   has    125   subscribers,   and 
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operates  55  miles  of  toll  line.  Its  rates  are  $12  per  year  for  residence  instru- 
ments and  $24  for  business.  It  is  expected  that  an  addition  of  100  more 
telephones  will  soon  be  made.  Among  the  recent  improvements  to  the  service 
is  the  installation  of  3,000  feet  of  dry  paper  cable,  having  50  pair  of  wires. 

LOUISVILLE,  KY.— The  Ghent  Telephone  Exchange  Company,  of  Carroll 
County,  with  a  capital  stock  of  $5,000,  is  of  recent  organization. 

HOWARDSTOWN,  KY.— The  New  Haven  Telephone  Company  operates 
a  nine-mile  line  and  connects  with  the  exchange  of  the  Cumberland  Telephone 
&  Telegraph  Company  at  New  Haven,  Ky. 

COVINGTON,  KY.— The  North  Kentucky  Telephone  &  Telegraph  Com- 
pany has  been  organized  with  $10,000  capital  stock  by  S.  P.  Kineon,  F.  K. 
Ludlow  and  M.  M.  Durrett,  of  Covington. 

LONDON,  KY. — The  London  Telephone  Company  is  rebuilding,  and  in  a 
few  months  will  have  a  first  class  system  with  a  number  of  new  subscribers. 
It  operates  a  200  drop  board,  has  123  subscribers,  and"  100  miles  of  toll  line, 
which  is  to  be  extended. 

PADUCAH,  KY.— The  People's  Independent  Telephone  Company  has  a 
1,200  drop  switchboard,  with  1,000  subscribers,  and  500  miles  of  toll  line.  This 
company  has  just  commenced  operations,  and  judging  from  its  list  of  sub- 
scribers, is  carrying  everything  before  it. 

ALEXANDRIA,  LA. — A  comp.iny  has  been  organized  here  to  build  a  tele- 
phone line  to  Monroe.     Its  capital  stock  is  $50,000. 

ALEXANDRI.^,  LA. — The  Cumbtrland  Telephone  and  Telegraph  Company 
has  made  great  improvement  and  has  a  600  drop  board  with  438  subscribers, 
and  30  miles  of  toll  line.     Rates  are  $1.50  to  $2,  and  $2.50  to  $3.S0- 

VAN  BUREN,  ME.— The  St.  John  Valley  Telephone  Company  has  25  sub- 
scribers at  $25  per  year.  It  is  expected  to  connect  this  system  with  the  New 
England  Telephone  Company  at  Caribou,  a  distance  of  22  miles. 

LISBON  FALLS,  ME.,  has  been  the  scene  of  a  vigorous  telephone  fight, 
the  New  England  Telephone  Company  seeking  to  extend  its  service  in  several 
streets  where  it  is  not  now  permitted  to  enter.  The  grant  was  opposed  before 
the  selectmen  by  the  independent  Northeastern  Telephone  Company.  As  a  result 
of  the  hearing,  the  petitioners  have  been  given  leave  to  withdraw.  Many  of 
the   property  holders  objected  to   the  new   pole  lines. 

SANDY  SPRING,  MD.— The  Enterprise  Telephone  Company  operates  three 
exchanges  and  has  metallic  lines,  all  radiating  from  central.  There  is  a  50 
drop  board  and  170  subscribers,  and  short  lines  are  to  be  built  to  take  on  more. 

FALL  RIVER,  MASS.— The  Fall  River  Automatic  Telephone  Company's 
switchboard  has  a  capacity  of  1,050  subscribers  and  969  subscribers.  Fourteen 
miles  of  toll  line  are  now  being  built. 

MORELIA,  MEXICO. — A  new  telephone  exchange  is  being  established  here. 
La  Compania  Noruega  Mexicana,  of  the  City  of  Mexico,  can  give  information 
in  regard  to  the  enterprise. 

CONCORD,  MICH. — The  Concord  Telephone  Company  operates  a  100- 
drop   board  and  has   160  subscribers. 

WOODLAND,  MICH. — The  Woodland  Telephone  Exchange  operates  a  100 
drop  board  and  has  150  subscribers  at  $12  per  year. 

FREMONT,  MICH.— The  Citizens'  Telephone  Company  belongs  to  the  Citi- 
zens' Company  of  Grand  Rapids,  Mich.  It  has  a  140-drop  board  and  114  sub- 
scribers. 

REED  CITY,  MICH.— The  Reed  City  Telephone  Exchange  has  10  miles  of 
toll  line,  but  farmers'  lines  are  very  much  needed  in  the  district.  Its  board 
capacity  is  200  drops  and  it  has  190  subscribers. 

ONAWAY'',  MICH. — The  Onaway  Telephone  Company  supplies  service  to 
Onaway  and  Rogers  City,  having  switchboard  capacity  of  135  and  100  drops, 
and  160  and  100  subscribers  in  the  two  places  respectively.  There  are  130 
miles  of  toll  line  and  50  more  are  projected;  seventy  new  subscribers  are  on 
the  waiting  list.     Rates  are  $12  and  $20  and  ic.  per  mile,  unlimited. 

ADRIAN,  MINN. — The  Midland  Telephone  Com|^y  operates  an  eight- 
drop  board  and  has  nine  toll  stations  besides  farmers'  lines.  Rates  are  2Sc. 
per   message. 

ELBOW  LAKE,  MINN.— The  Grant  County  Telephone  Company  has  five 
exchanges  and  350  subscribers.  There  are  125  miles  of  toll  line,  and  farmers' 
lines  are  to  be  improved. 

NEW  SWEDEN,  MINN.— The  Nicollet  County  Telephone  and  Telegraph 
Company  has  two  boards  of  100  drops  each,  and  140  subscribers.  There  are 
50  miles  of  farm  and  party  lines.  The  company  has  now  more  applications 
for  rural  service  than  it  can  fill  this  season. 

DODGE  CENTER,  MINN.— The  Dodge  Center  Telephone  Exchange  con- 
templates building  farmer  lines  West  and  North.  It  is  now  operating  a  Strom- 
berg-Carlson  loo-drop  board  and  serves  60  subscribers.  It  is  operating  15 
miles  of  toll  line  jointly  with  the  Hayfield  Exchange.  Its  rates  are  $1  per  month 
for  residence  instruments  and  $1.50   for  business. 

OXFORD,  MISS. — The  Oxford  Telephone  Company  has  sold  out  to  J.  W. 
Clark  and  F.  L.  Toale,  of  Hamilton,  Ohio,  and  the  new  owners  have  taken 
charge. 

OXFORD,  MISS. — The  Tabalubby  Telephone  Company  has  a  franchise  to 
construct  a  telephone  line  connecting  Oxford,  College  Hill  and  other  Mississippi 
towns.     The  stockholders  are  principally   farmers. 

HALE,  MO. — The  Missouri  Midland  Telephone  Company  has  60  miles  of 
toll  line  and  six  subscribers. 

DADEVILLE,  MO. — The  Farmer  Telephone  Company  has  a  50-drop  board, 
30   of   which   are   installed,   and   over   300   subscribers   at   $1    per   month. 

GRANT  CITY,  MO. — The  Grant  City  Telephone  Company  has  a  switchboard 
capacity  of  200  drops  and  uses  apparatus  of  the  Williams-.^bbott  Electric  Com- 
pany.    The  charge  is   $1   per  month   for  each  instrument. 

BROOKLYN,   MO. — The  Harrison  County  Mutual  Telephone   Company  oper- 


ates five  boards  varying  in  capacity  from  25  to  50  drops.  The  company  operates 
between  250  and  300  miles  of  party  lines;  it  has  no  strictly  commercial  lines 
at  present.  Its  charges  are  15  cents  per  message  and  $12  a  year  rent  for  tel- 
ephones. A  large  increase  in  capital  stock  will  be  made.  Mr.  W.  E.  Blake- 
man  is  secretary. 

NORWOOD,  N.  Y.— The  Norwood  Telephone  Company  is  about  to  construct 
50  miles  of  toll  line. 

GENEVA,  N.  Y. — The  Geneva  Telephone  Company  has  a  Century  board  of 
1,500  drops  with  591   subscribers. 

GO  WAN  DA,  N.  Y. — The  Gowanda  Telephone  Company  operates  a  zSo-drop 
board;  has  350  subscribers  and   150  miles  of  toll  line. 

FRANKFORT,  N.  Y. — The  Schuyler  Telephone  Company  has  a  200-drop 
board  and  163  subscribers.     The  rates  are  $12  per  annum. 

ITHACA,  N.  Y. — The  Ithaca  Telephone  Company  has  a  6oo-drop  board  and 
750  subscribers,  and  100  miles  of  toll  line.     A  large  increase  is  contemplated. 

CLINTON,  N.  Y.— The  Clinton  Home  Telephone  Company  has  a  lOO-drop 
board  and  200  subscribers  with  10  miles  of  toll  line.  It  has  connection  with 
Utica,  and  is  busy  filling  orders  for  farm  lines. 

LYNDONVILLE,  N.  Y.— The  Lake  Side  Telephone  Company,  of  Lyndon- 
ville,  has  been  formed  with  a  capital  of  $100,000.  Directors:  W.  A.  Tuttle  and 
Grant  Spaulding,  Lyndonville;  S.  A.  Coe,  Yates. 

GRANVILLE,  N.  Y. — The  Granville  Telephone  Company  operates  one  board 
of  200  drops;  two  of  100  each  and  three  of  10  each,  of  Eureka  and  Chicago 
make.  It  has  700  subscribers  and  100  miles  of  toll  line.  New  lines  are  pro- 
jected. 

BROCKPORT,  N.  Y.— The  Brockport  Telephone  Company  has  recently  added 
100  subscribers  to  its  service,  the  total  number  now  being  350.  Its  switchboard 
capacity  is  200  drops.  The  apparatus  used  includes  Kellogg  and  Williams  tele- 
phones and  a  Sterling  board.  Its  rates  are  $9  and  $12  for  residence  service 
and  $15   for  business. 

FAYETTE VI LLE,  N.  C— The  Fayetteville  Electric  Supply  Company  is  con- 
structing a  number  of  rural  telephone   lines   in   its  section  of  the   State. 

WHITEVILLE,  N.  C— C.  D.  Weeks  has  been  appointed  receiver  for  the 
Columbus  Telephone  Company,  of  Whiteville.  The  property  will  be  sold  to 
satisfy  creditors. 

CHARLOTTE,  N.  C— The  Bell  Telephone  Company  has  started  work  at 
Charlotte,  placing  wires  underground,  building  a  new  exchange  and  overhauling 
the  entire  system  at  a  total  cost  of  $60,000. 

ASHEVILLE,  N.  C^— The  Asheville  Telephone  &  Telegraph  Company,  with 
an  authorized  capital  of  $300,000,  has  been  chartered  by  C.  R.  Craig  and  others. 
The  company  will  have  both  preferred  and  common  stock.  A  statement  has  been 
issued  showing  conclusively  that  the  Asheville  Telephone  Company  has  lost 
heavily  for  several  years.  This  is  a  report  in  the  fight  against  a  proposed 
merger  with  the  Southern  Bell  Company  and  is  said  to  mark  perhaps  the  be- 
ginning of  the  end  of  the  opposition  to  the   merger. 

WOODSFIELD,  OHIO.— The  Woodsfield  Telephone  Company  has  increased 
its  capital  stock  from  $10,000  to  $15,000. 

DAYTON,  OHIO. — The  Combination  Telephone  Company  has  been  incor- 
porated here  w-ith  a  capital  stock  of  $100,000.  Among  the  directors  is  W.  C. 
Marshall. 

J.-XCOBSBURG,  OHIO.— The  People's  Telephone  Company  has  increased  its 
capital  stock  from  $1,000  to  $2,000.  M.  R.  Hart  is  president  and  Oscar  Glid- 
den,    secretary. 

NORWALK,  OHIO.— The  Local  Telephone  Company  has  received  its  new 
switchboard  from  the  Kellogg  Switchboard  &  Supply  Company,  of  Chicago. 
The  board  will  replace  the  one  now  in  service. 

MT.  GILEAD,  OHIO. — Tlie  Morrow  County  Telephone  Company  has  closed 
a  contract  with  the  Strombcrg-Carlson  Telephone  Company  for  a  new  switch- 
board and  a  large  number  of  new  telephones.  The  company  was  organized 
five  years  ago  with  $30,000  capital  stock  and  it  is  without  bonded  debt.  A. 
A.  Whitney  is  president  and  Charles  Dombaugh,  general  manager. 

OTTAWA,  ONT.— The  Grand  Trunk  Railway  Company  is  using  the  tele- 
phone in  connection  with  the  telegraph  in  the  handling  of  its  traffic.  The  com- 
bination system  extends  from  Montreal  to  Coteau,  Cornwall  and  Brockville. 
The  system,  it  is  stated,  is  giving  satisfactory  results,  and  it  is  the  intention 
to  extend  it  along  the  entire  railway  system. 

PORTLAND,  ORE. — It  is  stated  that  1,000  telephones  will  be  ordered  out 
by  the  members  of  the  numerous  trade  unions  in  order  to  aid  the  striking 
line  men  of  the  Pacific  States  Telephone  &  Telegraph  Company.  Thousands 
of  dodgers  have  been  scattered  through  the  city  asking  the  public  to  refuse 
to  patronize  the  company  on  account  of  its  hostility  to  union  labor.  At  the 
next  meeting  of  the  City  Council  a  petition  will  be  submitted,  asking  for  a 
franchise   for  an   independent   system. 

FACTORYVILLE,  PA.— The  Factoryville  Telephone  Company,  with  a  cap- 
ital stock  of  $5,000,  is  of  recent  incorporation. 

GEORGETOWN,  S.  C. — The  Georgetown  and  Sampit  Telephone  Company 
has  been  organized,  with  a  capital  of  $500. 

BIG  SPRINGS,  TEX.— The  Western  Telephone  Company  has  been  organ- 
ized here  with  a  capital  stock  of  $15,000.  The  incorporators  are  C.  L.  .Alder- 
man, Robert  H.  Kemp,  Philip  Pettit,  E.  B.  Kemp  and  J.  R.  Compton,  all  of 
Big  Springs. 

PETERSBURG,  \'A. — The  Petersburg  Telephone  Company  is  preparing  to 
build  a  line  to  Manchester. 

MECKLINSBURG,  VA.— The  Mecklinsburg  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000,  by  W.   H.   Elam  and  others. 

GREENBUSH,  WIS.— Mr.  J.  E.  Dender  and  others  have  formed  the  Pulls 
Crossing  Farmers'   Telephone  Company,  the  capital  stock  being  $500. 
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El.HCTKlC  LIGHT  AND   POWliK. 

Cl.AVTltN.  ALA.  ).  \Villi«iii».  Mayor,  write,  l.i  llir  rllni  llml  Ilii-  coiiiruil 
(or  comlriuling  water  work*  niid  an  electric  liglil  plant  lia>  licrn  uwurdcil  to 
T.   I).  (irtiUb*  &  Co.,  o(  Clayton,  (or  $44,898. 

SK.VRCY,  ARK.-  The  City  l.'ouncil  liai  gmntcd  »  (roncliiie  to  1'.  1  .  .Millci, 
of  (.'lilcaKo,   III.,  to  iiiatall  unti  operate  un  electric  li||lit   plant. 

IDKONA.  CAL.-  I'".  C.  Coo|>er'»  fruncliine  (or  un  electric  liiilit  plant  anj 
i\l.  \V.  I'inilley'a  francliite  (or  a  ga>  plant  form  the  ba»ii  of  u  con»iiliili<lcil 
gu>  unil  clecliic  conii'""y  here,  to  be  knuwn  iin  the  I'lirona  Cia»  anil  Klectric 
L'omiwny,  which  ha»  been  orKuniceil  with  11  capital  ntuck  of  $50,000,  fully  sub- 
•cribej.  The  Jirectom  are  M.  W.  Ilnilley.  prmiclent ;  F.  C.  Cooper,  vice 
preitiileni;    E.    A.    MaclJillivray,   ('.eorge    llrown  and    M.    1«.    lliifl. 

IIOI'LOFK.  CDLD.^ — The  UoiiUler  Denver  Water  I'ower  Company  ii  encoun- 
tering opposition  til  itn  effort  to  »ecure  u  franchine  for  the  construction  of  a 
ilum  and  the  iimtallution  of  a  $1,000,000  electrical  plant  near  thii  city.  Many 
people  object  to  the  contlruction  of  the  ilnni  on  account  of  the  alleged  danger 
of  a  Hood.  The  plant,  it  appears,  now,  will  probably  not  be  inntalled,  unlc»« 
the  company  is  granted  the  temporary  use  of  city  water  for  generating  purposes. 

LAKlil-.VND,  l-'LA.— The  ipiestion  of  constructing  water  works  and  an  elec- 
tric light  plant  is  under  con,si<lcralion  here.  Kor  further  information  address 
L).  H.  Sloan,  Secretary  Uond  Trustees.  Ilids  for  $js,ooo  water  works,  elec- 
tric light  and  improvement  bunds  will  he   received  on   Sept.    12. 

HARTWELL,  GA. — The  citizens  have  voted  lo  issue  bonds  (or  electric  lights. 

C.-\RROLl.,  lA. — The  citiiens  have  voted  to  Rraiit  a  twenty-year  franchise 
to  the   Carroll   Klectric   Light  &    I'owcr   Company. 

EMMliTT,  11).\.— The  City  Council  h.is  granted  to  \V.  H.  Davis,  of  this 
city,    a    franchise   to   operate   an   electric    lighting   plant. 

EM.MET,  Il).-\.  — W.  JL  Davis,  of  Emmet,  writes  that  he  li.is  a  water  power 
and  will  construct  an  electric  light  plant  to  cost  $jo,ooo.  Bids  for  supplies  will 
be  received  in  about  60  days. 

BERWYN,  ILL. — Plans  and  spccitications  for  a  municipal  electric  light 
plant  have  just  been  completed  by  Charles  Wliilncy  Carman  &  Co.,  the  con- 
sulting engineers  of  Chicago.     Bids  for  the  construction  of  the  same  are  desired. 

M.-\RSAILLES,  ILL.— The  Marsailles  Land  &  Water  Power  Company  is 
increasing  the  capacity  of  its  hydraulic  plant  from  2,000  to  5,000-hp,  and  is 
also  constructing  an  electric  light  plant  of  a  capacity  of  i,ooo-hp,  wiiich  will 
be  equipped  with  steam  au.xiliaries.  The  new  installation  consists  of  62-inch 
wheels  of  Leftel  make,  working  under  a  lo-foot  head.  Hayes  Bros.,  of 
Zanesvillc,  Wis.,  are  the  contractors,  and  A.  !•'.  Crane,  of  Chicago,  is  the 
consulting   engineer. 

NEW  .-NLBA.NV,  IND.  It  is  reported  that  the  United  Gas  &  Electric  Com- 
pany  will  erect  a  large  addition  to  its  power  house. 

WI.NONW  L.AKE,  IND.— The  Winona  Electric  Light  &  Water  Company 
has  been  formed,  with  a  capital  of  $100,000,  by  Thos.  Kane,  Sol.  C.  Dickey 
and  others,   to  supply  Winona   Park  and   Warsaw    with   light   and   water. 

TERRE  HAUTE,  l.ND. — The  Terre  Haute  Electric  Company  has  pur- 
chased a  lot  on  the  river  front  and  will  soon  erect  a  new  power  plant.  The 
new  location  will  enable  the  company  to  build  a  much  larger  plant  than  the 
present  one. 

SOUTH  BEND,  IND. — F.  M.  Gray,  of  Niles,  Mich.,  is  reported  to  have 
purchased  a  controlling  interest  in  the  water  power  of  "west  race."  The 
2,000  horse  power  will  be  converted  into  electrical  energy,  the  power  to  be 
transmitted  to   South   Bend. 

INDL\N.-\POLIS,  IND.— The  Winona  Electric  Light  and  Water  Company 
has  filed  articles  of  incorporation.  The  capital  stock  is  $100,000.  The  directors 
for  the  first  year  are:  S.  C.  Diekey,  E.  A.  K.  Haekett,  H.  P.  Townley,  Thos. 
Kane,  E.  F.  Yarnells,  C.  H.  Worden  and  H.   W.  Johnson. 

CR.^WFORDSVILLE,  IND.^An  ordinance  has  been  introduced  providing 
for  the  appointment  of  a  board  of  electric  light  trustees  to  take  charge  of  and 
manage  the  municipal  lighting  plant.  The  present  scheme  of  municipal  manage- 
ment is  not  satisfactory,  and  the  leakage  is  entirely  too  great.  If  controlled 
by  a  board  of  trustees  it  will  be  more  independent  and  free  from  the  political 
element  which  enters  into  present  management. 

RICH^IOND,  IND.— The  first  annual  report  of  the  municipal  light  plant 
has  been  made  to  the  City  Council.  The  receipts  for  light  and  power  aggre- 
gate $18,362.21,  in  addition  to  which  there  was  received  in  loans  from  the 
city  of  $17,900,  and  from  sales  of  supplies  $410.32,  making  a  total  of  receipts 
$36,672.53,  of  which  $18,362.21  was  earned.  The  total  cost  of  meters,  wire 
and  equipment  of  every  kind  was  $18,204.02.  The  actual  maintenance,  which 
includes  coal,  pay-roll,  repairs,  etc.,  was  $17,170.70.  The  total  expenditure 
shows  a  deficit  over  actual  receipts  of  about  $17,300.  The  friends  of  the 
municipal  plant  claim  this  was  to  be  expected,  because  of  the  extension  of 
lines,  etc.  Those  not  friendly  to  the  system  say  the  plant  is  being  operated 
at  a  loss,  and  the  debts  are  accumulating.  The  Richmond  Light,  Heat  &  Power 
Company  has  let  the  contract  for  an  addition  to  its  power  plant  that  will  prac- 
ticaly  double  its  capacity.  It  is  freely  predicted  by  some  that  the  private  com- 
pany will  in  time  purchase  the  municipal  plant. 

MONROE,  LA. — Bids  are  wanted  Aug.  17  for  direct-connected  engine  and 
alternator,  arc  light  transformers,  etc.  Address  C.  A.  Downey,  Mayor,  pro. 
tem. 

NEEDH.AM,  MASS. — The  Greendale  Chemical  &  Electric  Lighting  Company, 
of  Needham,  has  secured  the  contract  for  street  lighting  for  five  years,  com- 
mencing Oct.  I,  at  $10  per  light  per  year  for  the  first  500  lights,  all  above 
500  to  be  $9  per  light. 

MONTEMORELOS,  MEXICO.— R.  A.  Votaw,  of  San  Antonio,  Tex,,  con- 
templates the  establishment  of  an  electric  light  and  power  plant  here.  About 
$175,000  will   be   invested   in   the   enterprise. 

CITY  OF  MEXICO,  MEXICO.— Andres  Lefevre  has  made  application  to 
the  Federal  Government  for  a  concession  for  the  establishment  of  an  electric 
power  plant  on  the  Tulancingo  River,  in  the  State  of  Vera  Cruz. 


ACA.MltAKO,  .\II-..\IC<>.  -A  large  water  power  plant  ii  Iwing  coniiructed 
on  the  (.eiiiia  River  at  thit  place.  The  pnmioter  of  the  enterpriM-  i>  George 
llraniff,  of  the  t  ity  of  Mexico.  The  plant  l»  lo  be  u>ed  for  generating  elec 
trical  ciieigy  for  liglilt  and  power  lo  be  used  in  Ihii  tcction,  and  fur  irrigating 
a   large  ttuct  of   land   nilualcd  along  the   Ixrma   River. 

IX  OKU,  .MEXICO.  Lai  Uo»  Kttrellai  Mining  Company,  o(  which  Jo»c  J. 
Urynoin  in  gnirial  iiinnugrr,  haa  obtained  a  conceaalon  (or  the  utilization  of 
the  waters  of  the  Ciriirga  Uivrr  in  the  Diatrict  of  Tlalpujahua  fur  iiiduttrial 
purpoaci.  A  large  electric  generating  plant  will  be  cttabliahed  there.  The 
power   will  be  trananiitleil  to  the  company'*  mines  here. 

MORELIA,  MK.\1CU.--The  Iguaran  Copper  Mining  Company,  which  oper- 
iitra  large  eopiier  minca  in  thia  State,  i*  conatructing  a  large  power  plant  near 
III  propertien.  Thin  plant  ia  iiiliiated  at  Mata  dc  I'latano,  a  distance  of  *ix  and 
oiir  half  niilen  from  the  ininea.  The  power  ia  obtained  from  mountain  apringi. 
The  head  of  water  ia  930  ft.,  and  the  volume  ia  about  Mo  litrea  per  aecond. 
It   i»  ixpicted  that  20b  hp.  will  he  obtained  (or  delivery  to  the  mines. 

UI\'KI<  R()1!i;K,  .MICH.  'The  proposition  to  iiiuc  $28,000  electric  light 
hdiida  liaa  carried. 

TAW.XS  CITY,  .\II(  II.  The  question  of  constructing  water  works  and  »n 
electric  light  pliiiit  is  icporleil  lo  he  under  consideration.  The  plant  will 
cost  about  $15,000. 

l-'ARIIl.'\t'LT,  .MI.N'.N".  It  is  ataled  that  the  Polar  Star  Electric  Light  Com- 
pany will  construct  a  power  house  to  cost  $50,000. 

BROOKLYN,  N.  Y, — An  iron  smokestack,  125  feet  in  height,  which  had 
just  been  raised  into  place  at  the  new  electric  power  plant  of  the  Museum  of 
the  Brooklyn  Institute  of  Arts  and  Sciences,  at  Eastern  Parkway  and  Washing- 
ton Avenue,  fell  recently  and  narrowly  missed  crushing  half  a  dozen  work- 
men  to  death.     The  damage  to  stack   and  power  house   is  estimated   at  $1,000. 

BROOKLYN,  N.  \. — The  statement  is  made  that  large  water  pipes  in  the 
Brooklyn  Navy  Yard  have  been  attacked  by  electrolysis  and  that  the  govern- 
nu-nt  may  sue  the  Brooklyn  Rapid  Transit  as  a  result  of  the  investigation  now 
lu'ing  made. 

CHARLOTTE,  N.  C— The  S.  B.  Alexander,  Jr.,  Company,  of  Charlotte, 
has  the  contract  for  installing  an  electric  light  plant  for  the  town  of  Winns- 
boro,  S.  C.     The  General  Electric  Company  will   furnish  the  electrical  material. 

TONOPAII,  NEV. — The  Owens  River  Water  &  Power  Company,  which  was 
recently  organized  to  supply  Tono|)ah,  Ncv.,  with  electric  light  and  power,  has 
been  incorporated  in  San  Francisco,  with  a  capital  stock  of  $3,000,000.  Among 
the  incorporators  arc  W.  H.  McClintock,  of  Sonora;  John  Landers  and  Eugene 
S.  Watson,  of  San  Francisco.  Leon  M.  Hall,  who  has  offices  in  the  Ilayward 
lUiilding,  is  the  company's  electrical  engineer.  The  company  has  secured  water 
rights  on  Owens  River,  Inyo  County,  Ca!.,  which  are  capable  of  developing 
10,000  lip.  for  transmission  90  miles  to  Tonopah.  A  local  electric  lighting 
(ilant  in  Tonopah  is  owned  by  the  same  capitalists.  The  initial  installation  will 
l)robably  consist  of  three  i,50okw  three-phase  25cyclc  generators,  direct  con- 
nected to  impulse  waterwheels.  By  adopting  25-cycle  apparatus  the  company. 
will  save  considerably  in  the  number  of  transmission  lines  required,  when 
the  capacity  of  the  plant  is  increased.  This  will  be  the  first  long-distance 
transmission  line  on  the  coast  to  adopt  25  cycles.  The  new  electric  power 
plant  of  the  United  Railroads  in  San  Francisco  is  now  generating  current  at 
.'5  cycles,  one  unit  consisting  of  a  marine  type  vertical  engine  and  two  three- 
phase  General   Electric  generators  being  in  operation. 

JAMESTOWN,  N.  D. — The  Western  Electric  Company  was  organized  in 
1902  with  $25,000  capital.  Its  president  is  Mrs.  J.  H.  Canham.  The  company 
furnishes  20  city  and   15  commercial  arcs  and  4,000   incandescent  lights. 

ATHENS,  OHIO. — The  citizens  are  reported  to  have  voted  to  issue  electric 

light  bonds. 

HUBB.-\RD,  OHIO. — This  village  will  issue  $10,000  bonds  for  an  electric 
light  plant.     J.   Edward  Schreiber  is  Village  Clerk. 

OBERLIN,  OHIO.— The  Oberiin  Gas  &  Electric  Company  has  increased  its 
capital   from  $30,000  to  $75,000.     The  plant  will   be  improved. 

PAYNE,  OHIO.— The  Payne  Electric  Light  &  Power  Company,  of  Payne, 
has  been  incorporated,  capital  $10,000.  Incorporators:  Wm.  Roose,  W.  S. 
rhillips,  H.  H.   Roose  and  others. 

CELI.VA,  OHIO. — Bids  will  be  received  and  opened  at  9  a.  m.,  Aug.  6,  at 
Celina,  for  boilers,  engines  and  alternators.  Ten  thousand  dollars  has  been 
appropriated  for  this  improvement.  The  plant  is  controlled  by  the  village  of 
Celina.      H.   L.  Canfield,  of  Dclphos,  Ohio,  is  the   enigneer. 

MARIETT.A,  OHIO. — .-\  strong  organization  is  being  formed  in  Pittsburg 
for  the  erection  of  a  large  power  plant  for  the  supply  of  electrical  power  to 
a  large  number  of  manufacturing  plants  in  the  Ohio  Valley.  Gen.  A.  J. 
Warner,  of  Marietta,  is  at  the  head  of  the  company.  He  has  recently  pur- 
chased large  coal  fields  in  West  Virginia,  and  it  is  the  plan  to  utilize  the 
coal  and  slack  for  the  generation  of  gas  and  converting  it  into  electrical 
power  through  the  use  of  gas  engines. 

TORONTO,  ONT.— The  Retail  Merchants'  Association,  of  Toronto,  has 
indorsed  the  Stark  electrical  system,  by  which  power,  light  and  conversation 
will  be  conveyed  over  the  same  line.  Telephones  will  be  given  at  $6  each,  plus 
I  cent  a  call,  the  yearly  cost  not  to  exccd  $45  for  business  telephones  and  $25 
for  house  telephones.  Light  will  be  given  at  8  cents  per  kw-hour,  and  power 
at  4  cents  per  kw.-hour. 

SPARTA,  ORE. — Work  has  been  commenced  here  on  the  construction  of  a 
large  power  plant,  which  will  be  installed  at  a  total  cost  of  $2,000,000.  The 
purpose  is  to  furnish  power  for  Baker  City,  Union,  La  Grande,  Sumpter  and 
for  numerous  mines.  About  170  miles  of  wire  will  be  required.  A  flume  three 
miles  long  is  now  in  course  of  construction,  and  will  have  a  capacity  of  10,000 
hp.     The  plant,  it  is  stated,  will  be  in  operation  by  January  :,   1904. 

MIDDLETOWN,  PA. — There  is  a  municipal  plant  at  this  place  under  the 
superintendence  of  Mr.  F.  P.  Stauflfer.  It  operates  67  arc  lamps  of  2,000-cp 
and  3,000   incandescents. 
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SHAWINIGAN  FALLS,  QUE.— The  Shawinigan  Water  &  Power  Com- 
pany has  closed  a  contract  with  the  Sort!  Electric  Company  to  deliver  elec- 
tricity in  the  city  of  Sorel,  Que.,  for  the  purpose  of  light,  heat  and  power. 
The  Sorel  Company  has  been  formed  by  prominent  business  men  of  that  city, 
and  will  put  in  a  complete  system  of  lighting  for  supplying  both  the  city  of 
Sorel  and  private  consumers.  The  delivery  of  power,  under  the  contract,  calls 
for  the  building  by  the  .Shawinigan  Company  of  a  20-mile  transmission  from 
Joliette,  on  its  main  transmission  line,  through  the  village  of  Lanoraie  to 
Sorel.  l^rom  Lanoraie,  the  line  will  cross  the  St.  Lawrence  River  by  means  of 
a  submai'ine  cable. 

BROWNSVILLE,  TEX. — Local  citizens  contemplate  establishing  an  electric 
light  and  power  plant  here.  Hon.  James  11.  Wells  can  probably  give  informa- 
tion  in  regard  to  the   proposed   enterprise. 

VICTORIA,  TEX. — The  Victoria  Manufacturing  Company  has  been  organ- 
ized here  with  a  capital  stock  of  $200,000  to  supply  electric  light  and  power, 
gas,  heat  and  water.  The  incorporators  are  John  J.  Welder,  H.  E.  Rathbone, 
F.   E.   Sibley,  Theodore  Buhler  and  F.  C.   Proctor,  all  of  Victoria. 

CEDAR  CITY,  UTAH. — A  franchise  for  the  operation  of  an  electric  light- 
ing plant  has  been  granted  to  Charles  M.  Lang,  of  this  city,  by  the  City  Council. 

SALT  LAKE  CITY,  UTAH.— It  is  stated  that  the  Utah  Light  &  Power 
Company  will  construct  an  addition  to  the  Jordan  power  plant,  to  cost  about 
$200,000. 

NEWPORT  NEWS,  VA.— The  Consumers'  Light,  Heat  &  Ice  Company  is 
stated  to  have  issued  $230,000  bonds  to  enlarge  its  plant  here. 

MARINETTE.  WIS.  —  It  is  reported  that  the  Crawford  Lumber  Company, 
of   Marinette,   will   install   a  300-light  electric   lighting  plant  at    Cedar   River. 

J.-XNE.SN'ILLE,  WIS. — P.  H.  Korst,  general  manager  of  the  Janesvillc  Elec- 
tric Company,  writes  that  the  proposed  improvements  in  the  company's  plant 
will  cost  about  $30,000,  and  will  be  let  separately  as  follows:  four  turbines, 
shafting,  boilers  and  building  a  new  power  house.  The  engineers  are  D.  C. 
&  W.   B.  Jackson,  of  Madison,  Wis. 


The  Electric  Railway. 


BIRMINGHAM,  ALA. — It  is  reported  that  the  Birmingham  Railway,  Light 
&  Power  Company  is  figuring  on   the  construction  of  several  new  lines. 

MADERA,  CAL.— Articles  of  incorporation  of  the  Madera  Railway  Company 
have  been  filed.  The  company  has  a  capital  stock  of  $50,000.  The  directors 
are  J.  C.  Campbell,  R.  W.  Campbell,  A.  C.  Towne,  J.  H.  Tate  and  F.  C.  Drew. 

AFALACHICOLA,  FLA.— The  City  Council  has  granted  a  franchise  to 
citizens  of  Apalachicola  for  a  street  railway. 

MOLINE,  ILL. — At  a  recent  meeting  of  the  Dixon,  Rock  Falls  &  South- 
western Electric  Railway  Company  G.  T.  Shaw,  of  Dixon,  was  elected  pres- 
ident; A.  C.  Stanley,  vice-president;  R.  L.  Leitsch,  secretary;  O.  E.  Maxson, 
treasurer    and   H.   L.   Sheldon,  attorney,   all   of  Rock  Falls. 

MONJIOUTH,  ILL. — The  W'estern  Illinois  Traction  Company  has  com- 
menced work  on  the  Galesburg  line.  The  officers  and  promoters  of  this  com- 
pany are  W.  B.  Young,  president;  G.  W.  Gale  and  W.  W.  McCullough,  vice- 
presidents;  W.  H.  Woods,  treasurer.  The  company  was  incorporated  with  a 
capital  stock  of  $500,000.     The  total  cost  of  the  road  will  be  about  $400,000. 

WABASH,  IND. — The  contract  for  the  building  of  the  interurban  railway 
between  this  city  and  Marion  has  been  awarded  to  J.  G.  White  &  Co.,  of  New 
York.  The  length  of  the  line  is  20  miles.  Contracts  for  the  steel  and  ties 
have  been  placed,  and   other  equipment  is  now   being  contracted   for. 

INDIANAPOLIS,  IND. — A  novelty  in  interurban  railway  construction  in 
Indiana  will  be  introduced  by  the  Indianapolis  &  Martinsville  Railway  on  its 
extension  from  Martinsville  to  Bloomington  by  the  construction  of  a  tunnel 
through  the  hills  in  the  northern  part  of  Monroe  County.  The  tunnel  will 
be  about  1,500  feet  in  length.  It  will  be  constructed  through  solid  sand- 
stone, and  will  involve  an  expenditure  of  between  $75,000  and  $100,000. 

LAFAYETTE,  IND. — The  promoters  of  the  electric  railway  which  will  con- 
nect Lafayette  with  Tipton,  Frankfort  and  Attica,  have  elected  officers  as 
follows:  Col.  J.  G.  Clark,  of  Frankfort,  president;  Samuel  Clark,  of  Attica, 
vice-president;  Hez  M.  Cohee,  of  FranKfort,  secretary;  M.  Epstein,  of  Frank- 
fort, treasurer;  W.  R.  Dunham,  of  Tipton,  auditor;  J.  G.  Clark,  J.  H.  Fear, 
J.  C.  Shanklin,  of  Frankfort;  Samuel  Clark,  T.  M.  Green,  of  Attica;  W.  R. 
Dunham,  George  Shortle,  of  Tipton,  directors. 

DAVENPORT,  lA.— The  Davenport  &  Clinton  Traction  Company  will  be 
the  name  of  the  interurban  railway  which  has  been  promoted  under  the  name 
of  John  U.  May.  The  company  is  capitalized  at  $500,000,  with  the  privilege 
to  increase  the  capital  stock  to  $3,000,000.  Ulysses  D.  Eddy,  president  of 
Flint,  Eddy  &  Company^  of  New  York,  will  be  president;  John  U.  May, 
vice-president  and  treasurer   and  Herbert  T.  Beatty,  secretary. 

LOUISVILLE,  KY. — The  directors  of  the  Louisville  &  Cincinnati  Inter- 
urban Electric  Railway  Company  have  elected  the  following  officers:  Presi- 
dent, George  W.  Lewman,  of  Louisville;  vice-president,  Louis  Hartmann,  of 
New  Albany;  secretary  and  treasurer,  John  F.  McCiiUoch,  of  Charlcstown 
township,   Ind. 

ELKTON,   MD. — The   Cecil   &   Kent   Light,   Power   &   Railway   Company   has 
taken    steps    to    construct    the    proposed    electric    railway    between    Elkton    and 
Chesapeake    City.      A    committee   was   appointed    to    make    a    contract    with    the 
'  Tennis  Company,  of  Philadelphia,  to  build  the  road. 

HAGERSTOWN,  MD. — It  has  been  officially  announced  that  the  Hagers- 
town  Electric  Railway  Company  will  build  an  electric  railway  across  South 
Mountain  from  Boonsboro,  to  Mycrsville,  thus  connecting  Frederick  and  Hag- 
erstown  by  trolley.     The  distance  is  5  miles.     The  cost  will  be   $50,000. 

CUMBERLAND,  MD.— The  Frostburg  &  State  Line  Electric  Railway,  Light 
&  Power  Company  has  been  incorporated  with  $120,000  capital.  The  incorpo. 
rators  are  William  A.  Wood,  Joseph  W.  Reynolds,  Pittsburg;  Robert  R. 
Henderson,    William    H.    Cole,    Cumberland;    George    G.    Townsend,    Frostburg. 


It  is  part  of  the  system  to  connect  Cumberland  and  Johnstown,  and  com- 
panies will  be  organized  in  Pennsylvania  to  fill  several  gaps.  The  consolidated 
company  is  incorporated  under  the  laws  of  New  Jersey,  with  $8,000,000 
capital. 

MARl.IiOKO,  MASS.-  The  Marlboro  Street  Railway,  including  a  power 
house,  together  with  cars  and  equipment,  was  sold  at  public  auction  July  25, 
to  William  A.  Quigley,  of  Boston,  for  $102,775.  Mr.  Quigley  represented  the 
Boston  &  Worcester   Street   Railway  Company. 

ALLENDE,  MEXICO. — A  street  car  line  is  to  be  constructed  between  thifc 
place  and  Zarazoza,  and  it  is  the  intention  of  the  promoters  to  eventually  ex- 
tend the  line  to  Ciudad  Porfirio  Diaz.  Messrs.  Mackin  &  Dillon,  of  Mon- 
terey,  may  be  able   to  give   information   in   regard   to  this   enterprise. 

BUTTE,  MONT. — The  Salmon  River  Electric  Railway  Company  has  filed 
articles  of  incorporation,  the  incorporators,  all  of  whom  are  residents  of 
Billings,  are  P.  B.  Moss,  H.  W.  Howley,  M.  A.  Arnold,  I.  B.  O'Donnell  and 
O.  F.  Goddard.  The  articles  state  that  the  company  will  construct  an  electric 
railway  system  from  this  city  to  a  point  on  the  Salmon  River  in  Idaho,  a  dis- 
tance of  187  miles.  A  survey  for  the  line  has  been  made.  The  estimated  cost 
of  the  system  is  $2,000,000. 

ALBANY,  N.  Y. — The  Newburgh,  Highland  &  Poughkecpsie  Traction 
Company  has  been  incorporated.  The  capital  stock  is  $100,000.  Among  the 
incorporators  are  Joseph  A.  Duffy,  Thomas  G.  Hinds  and  others  of  Jersey 
City,    N.   J. 

BROOKLYN,  N.  Y.— It  is  unofficially  stated  that  the  Brooklyn  Rapid 
Transit  Company,  to  conform  with  the  new  law  which  compels  the  abolition 
of  grade  crossings  of  steam  roads  within  the  city  limits,  has  decided  to  ele- 
vate the  tracks  of  the  Brighton  Beach  Railroad.  This  projected  improvement 
will  cost  fully  $1,000,000.  The  line  runs  over  a  private  way,  which  the  com- 
pany owns  in  fee,  but  the  trains  pass  through  the  most  aristocratic  suburban 
section  of  the  borough. 

MARION,  OHIO.— J.  G.  Webb,  president  of  the  Marion  Railway,  Power  & 
Lighting  Company,  states  that  the  company  will  build  a  $350,000  power  and 
lighting   station   in   Marion. 

M.XRIOX,  OHIO.— The  Marion  &  Findlay  Railway  Company  has  been  in- 
corporated, with  $10,000  capital  stock,  by  J.  W.  Scott,  R.  M.  Shute,  Charles  E. 
Watson,  W.  K.   Stanley  and  R.  B.  Oliver. 

COLUMBUS,  OHIO.— The  Lancaster,  Logan  &  Nelsonville  Traction  Com- 
pany has  applied  to  the  State  Commission  for  a  lease  for  fifteen  years,  of 
34  miles  of  the  bed  of  the  abandoned  Hocking  canal,  for  right  of  way  for 
its  line. 

CLEVELAND,  OHIO.— The  Mansfield  &  Eastern  Traction  Company  has 
filed  a  mortgage  for  $600,000  to  the  Central  Trust  Company,  of  Cleveland, 
covering  a  bond  issue  for  the  same  amount.  The  road  is  being  built  between 
Mansfield,  Mifflin  and  Ashland,  and  will  furnish  heat  and  light,  as  well  as 
operating  freight  and  passenger  cars.  William  J.  Pentz  is  president  and  J. 
W.    Galbraith,   secretary  of   the   company.     The   offices   are  at   Mansfield. 

MARION,  OHIO. — The  formal  consolidation  of  the  Marion  Street  Rail- 
way Company  and  the  Marion  Electric  Light  &  Power  Company  has  been 
effected,  under  the  name  of  the  Marion  Railway,  Light  &  Power  Company. 
The  company  has  $500,000  caoital  stock,  and  is  owned  by  the  parties  who  con- 
trol the  Columbus,  Delaware  &  Marion  Railway.  It  will  be  operated  on  close 
terms  with  the  interurban  road.  It  is  announced  that  the  city  system  will  be 
extended,  and  that  the  car  equipment  will  be  increased. 

HAMILTON,  ONT.— The  Hamilton  Cataract  Power,  Light  &  Traction 
Company  has  secured  an  act  of  incorporation,  confirming  the  purchase  of  the 
Hamilton  Electric  Light  &  Cataract  Power  Company,  which  owns  the 
Hamilton  Street  Railway,  the  Hamilton  Radial  Electric  Railway  and  the  Ham- 
ilton  &   Dundas   Railway. 

MOUNT  UNION,  PA.— It  is  stated  that  an  electric  railway  will  be  built 
from   Mt.  Union  to  Chambersburg. 

LANCASTER,  PA. — The  Lancaster  County  Railway  &  Light  Company  has 
leased   the   line  of  the  Lancaster  &   Rocky   Springs   Railway   Company. 

GETTYSBURG,  PA. — Engineers  have  begun  the  preliminary  surveys  for 
the  proposed  electric  railway  between  Mount  Holly  Springs  and  Gettysburg 
via    Biglerville   and   Bendersville. 

IL\RRISBURG.  PA. — A  charter  has  been  granted  to  the  Gettysburg  & 
Mt.  Holly  Street  Railway  Company,  capital  $300,000.  The  officers  are  Charles 
H.  Mullin,  president;  Lyman  D.  Gilbert,  Patrick  Russ,  Benjamin  C.  Warnick 
and   R.   W.   Woods,   directors. 

GETTYSBURG,  PA.— It  is  said  to  be  the  intention  of  the  new  owners  of 
the  Gettysburg  Transit  Company,  operating  the  battlefield  trolley  line,  to 
extend  the  line  to  Littlestown  and  Westminster,  Md.  C.  Taylor  Leland,  of 
Philadelphia,  and  Thomas  V.  Cooper,  of  the  W'estinghouse  Company,  recently 
secured  almost  the  entire  stock  issue  of  the  company. 

HARRISBURG.  PA. — At  a  meeting  of  the  incorporators  of  the  new  Central 
Pennsylvania  Traction  Company,  Frank  B.  Musser  was  chosen  president.  B. 
F.  Myers  was  chosen  vice-president;  W.  J.  Calder,  secretary  and  treasurer,  and 
the  fifteen  directors  of  the  Harrisburg  Traction  Company  were  continued  as 
directors  of  the  new  company.  Arrangements  were  also  made  over  the  lines 
of   the   Harrisburg  Traction   Company. 

MILFORD,  L^TAH. — -An  electric  railway  will  be  constructed  between  this 
city  and  Dixie,  a  distance  of  130  miles.  George  E.  Lane,  of  Milford,  is  at  the 
head  of  the  enterprise.  He  states  that  the  necessary  funds  have  been  ar- 
ranged for,  and  that  the  total  cost  of  the  system  will  be  in  the  neighborhood 
of   $3,500,000. 

MOUNT  VERNON,  WASH.— George  M.  Stewart  and  others  propose  an 
electric  light  plant   and  electric   railway,  the  latter  to  extend   100  miles. 

SPOKANE.  W.ASH. — The  Spokane  Traction  Company  has  issued  bonds  to 
the  extent  of  $1,000,000.  This  money  is  to  be  spent  in  Spokane  for  extensions 
and   improvements  of  its  new  street   railway   system. 
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CnAKI,KSn»\.  W.  VA.  Tlic  Ohio  Valley  Stircl  Kailway  Lomimiiy,  o( 
Clirairr,  liaa  licrn  Incorimralrd  by  J.  A.  I'lariliirr.  T.  C.  I'itrairn,  John  W. 
Ituilry,   Croriic   II.    W'alnirr   niiil   iitlicr*. 

tJRAllON.  \V.  VA.  Thr  Taylor  County  Electric  Street  Railway  &  Supply 
Company  ha*  nrganiceil  liy  rtecting  dlrcctori  aa  fullowa:  A.  J.  Wilkinaon, 
George  I..  Jollilire,  jamr.  W.  Holt.  I..  K.  VVar.l.  Dr.  A.  S.  War.leii.  H.  I', 
llullry   nitd   T.    K,  Joyce. 

HUN  TINC'iTON,  W.  \'.\.  .\  atrcet  railway  ayujicale,  liru>le>l  liy  Juriiea 
Truby,  I..  VV.  I^erle  anil  Klllnl  Northcot,  backeil  by  enilern  cupilut.  hai  been 
organiteil  to  build  an  rieciric  railway  from  Central  City,  through  Huntington. 
An   application   ha*  alio  been   filed   (or  a   franchlae. 

EAU  CLAIRE.  WIS.-  The  Chippewa  Volley  Electric  Railway  Company  It 
planning  exienaivc  improvenicnla  to  ila  aynleni. 


Niiw  Industrial  Companies. 

THK  STANDAUI)  CONTRACTING  COMl'ANY.  of  Wiliningloii,  Del.,  has 
been  incorporalrd  to  inainliiiii  and  ojicrate  telephone  ami  tclrRraph  lines  and 
electric    railways;    capital,    $100,000. 

THE  I.I.\COI.N  STREET  CAR  S:  IIE.VII.NG  COMTANV.  of  Jersey  City, 
has  been  incorporated  with  n  capital  of  |i  10.000,  Incorporators:  Louis  B, 
Dailcy,   Warren   N.   .Vkers  and   H.   O.   Coughlan. 

THE  ELECTRIC  BRICK  &  FUEL  COMPANY,  of  Aledo,  III,,  has  been 
incorporated  with  a  capital  stock  of  $100,000.  The  incorporators  are  Benjamin 
Townsley,  Charles  W.  Smith  and  John  Kerns.  It  is  proposed  to  manufacture 
brick,  coal,  electric   light,  gas,   tile,   etc. 

THE  .\1E.\.ICAN  ELECTRICAL  CONSTRUCTION  AND  SUPPLY  COM- 
PANY, of  the  City  of  Mexico,  has  been  incorporated  in  Illinois.  The  com- 
pony  will  do  a  general  electrical  construction  business,  erecting  telephone, 
light,   heal,   power,   railway   and    signal    systems. 

THE  GRANITE  CITVVE.MCE  ELECTRIC  Ct).\IPANY  lias  been  incor- 
porated at  Granite  City,  HI.,  with  a  capital  stock  of  $500,000.  The  incor- 
porators are  Rufus  C.  Dawes,  Henry  C.  Wood  and  Edward  Clifford.  It  is  the 
purpose  of  the  company  to  engage  in  a  general  electrical  business. 


Legal. 


FRIGHT  ITtO.M  TELEPHONE  POLES.— In  the  appeal  case  of  Missouri 
&  Kansas  Telephone  Company  v.  Vandcvort,  before  the  Supreme  Court  of 
Kansas,  it  was  held  that  in  an  action  to  recover  for  injuries  resulting  from 
alleged  negligence  in  placing  two  telephone  poles  on  the  side  of  the  highway 
in  such  a  way  as  to  frighten  horses,  and  where  the  location,  condition,  color 
and  appearance  of  the  poles,  and  all  of  the  circumstances  surrounding  them, 
could  have  been  easily  described  by  witnesses,  the  opinions  of  experts  as  to 
whether  the  poles  were  calculated  to  frighten  horses  were  not  admissible. 

NEGLIGENT  ELECTRIC  LIGHT  LINEMAN.— In  the  case  on  appeal  to 
the  Supreme  Court  of  Nebraska,  of  the  New  Omaha  Thomson-Houston  Elec- 
tric Light  Company  vs.  Johnson,  the  opinion  of  the  court  is  summarized  as 
follows:  Evidence  held  not  to  support  a  finding  that  plaintiff's  intestate  came 
to  his  death  from  accidentally  stepping  upon  scrap  iron  electrically  charged 
from  the  wires  of  the  electric  light  company.  Evidence  held  to  show  that,  if 
fatal  contact  was  with  defendant's  guy  wire,  such  contact  was  voluntary,  and 
after  warning  on  deceased's  part.  Defendant  company  held  to  be  under  a  duty 
to  exercise  all  reasonable  precaution  against  passing  a  dangerous  current  of 
electricity  through  a  guy  wire  attached  to  a  pole  on  a  vacant  and  uninclosed 
lot  in  a  densely  peopled  part  of  a  city.  Where  there  is  very  slight  evidence  of 
intoxication,  it  is  not  error  to  refuse  an  instruction  telling  the  jury  that  con- 
tributory negligence,  caused  by  intoxication,  would  be  a  defense;  the  court 
having  fully  instructed  as  to  what  would  constitute  contributory  negligence. 
The  case  was  remanded  to  the  lower  court. 

RIGHTS  OF  A  TELEPHONE  COMPANY.— A  case  was  decided  recently 
by  the  Kentucky  Court  of  Appeals  between  the  Cumberland  Telephone  &  Tele- 
graph Company  and  the  Louisville  Home  Telephone  Company.  There  were  in 
fact  two  suits.  The  Court  held:  i.  Where  a  foreign  corporation  had  spent 
nearly  $500,000  in  the  construction  of  a  telephone  system  in  a  city  in  the  Statei 
under  a  franchise  granted  by  the  city,  it  had  a  right  to  sue  in  the  courts  of 
;the  State  tjo  proHect  its  rights;  and  the  fact  that  all  of  its  incorporators  but 
■one  were  residents  of  the  State,  and  that  the  evident  object  of  forming  the 
<:orporation  elsewhere  was  to  obtain  the  benefit  of  less  rigorous  laws,  could  not 
defeat  that  right;  it  appearing  that  the  State  was  not  complaining.  It  also 
held:  2.  Where  a  telephone  company  had  been  granted  a  permit  to  erect  its 
poles  on  the  same  side  of  a  street  with  the  poles  of  another  company,  having 
a  prior,  but  not  exclusive,  franchise,  and  the  old  company,  whenever  the  new- 
one  started  to  put  in  poles  of  a  certain  height,  immediately  changed  its  own 
poles,  and  made  them  of  such  a  height  as  to  prevent  the  new  company  from 
proceeding,  an   injunction   was  issuable. 

TELEPHONE  POLES  ON  STREETS.— In  the  suit  of  the  Northwestern 
Telephone  E.\change  Company  vs.  the  Twin  City  Telephone  Company  before  the 
Supreme  Court  of  Minnesota,  on  appeal,  it  was  held  that,  in  the  absence  of 
positive  regulation  by  statute  or  ordinance  controlling  the  construction  of  tel- 
ephone lines  in  a  municipality,  the  party  first  lawfully  installing  its  lines  ac- 
<iuires  superior  rights  in  the  erection  of  poles  and  wires  in  streets  which  for- 
bids a  subsequent  occupant  for  the  same  purposes  to  interfere  therewith.  The 
prior  lawful  occupancy  of  urban  streets  by  a  telephone  company  will  not  neces- 
sarily create  a  monopoly  of  all  the  aerial  space  which  it  appropriates,  but  may 
give  such  occupant  such  substantial  rights  in  the  conduct  of  its  business  as 
may  be  required  in  the  growth  and  extension  of  the  same  to  meet  the  imme- 
diate  demands  of  the   public  service   subject  to   the  right  of    the   courts   to   re- 


•Irain  aiiKibrr  irlrphuiic  runipany  from  uiinrceiMry  inlrrfrrrnce  therewith. 
Under  (iilvilrgrt  grnnled  by  the  city  of  Minnrapulit.  the  pUinlld.  in  1878, 
placed  it*  polei  nnd  wirea  in  ila  highways,  and  has  from  time  to  time  main- 
tainrd  and  rxlrmlril  ilie  annie  tu  meet  thr  nrirtnury  rrquirinrnta  of  ila  busl- 
neii.  In  lHg8.  by  aulhorily  of  a  charter  from  llir  city.  Ihr  drfrndant  croaacd 
the  lines  of  plalnlifT  upon  pules  at  (trcrt  inlrrarcliona  and  placed  ita  wires 
iinnirtliulrly  therriindrr,  in  auch  a  manner  ua  to  interfere  with  the  prior  DC* 
rupuiil  in  Ihr  nrtcaaary  uac  of  ita  franrhiar.  Il  waa  held  llial  auch  ereclioo 
and  inaintrnancr  of  ila  poica  anil  wirra  by  drfriidant  waa  an  illegal  impalrmrnt 
of  the  plaintilT'a  riglita,  which  could  be  remrainrd  by  injunction. 

INTERRUPTING  TELEPHONE  LINES.-In  the  suit  before  the  Court  ot 
Civil  Apprala  of  Texaa,  between  the  Soulhwralern  Tel.  &  TrI.  Company  and 
I'rleat  et  al..  when  a  rrhcaring  waa  denieil,  thr  opinion  atalcd  that  under  Pen. 
Code,  art.  784,  it  waa  an  oflenae  to  wilfully  interfere  with  the  tranamianion 
of  mesLigea  along  a  telegraph  or  telephone  line,  and  it  was  held  that,  to  con- 
stitute an  oflcnse  under  auch  article,  there  niuat  be  a  breaking,  cutting,  etc., 
of  sonic  wire,  poal,  machinery,  or  other  necraaary  appliancea.  ao  as  to  inter* 
fere  with  the  Irananiisaion  of  meisagea.  The  tricphune  company  offered  a  re- 
ward for  the  conviction  of  any  person  guilty  of  cutting,  pulling,  tearing  down, 
or  misplacing  its  trirphone  wirea,  poala,  or  machinery,  or  unlawfully  ubitruct- 
ing  the  transmission  of  messages  in  violation  of  article  784.  It  was  also  held 
that,  in  an  action  against  the  company  to  recover  the  reward  because  of  the 
conviction  of  one  for  culling  a  wire,  the  fact  that  the  wire  cut  waa  a  dead 
one,  and  did  not  come  within  the  offer,  and  that  plaintiff  had  personal  notice 
that  the  reward  did  not  a|>ply  to  such  wires,  was  |iroperly  pleaded  as  a  special 
defense.  A  cunstable  who  arrests  a  person  for  misdemeanor  in  the  discharge 
of  his  duties  as  an  officer  is  not  entitled  to  recover  a  reward  offered  for  the 
conviction  of  any  one  committing  such  misdemeanor.  In  an  action  to  recover 
a  reward  offered  for  the  conviction  of  any  one  committing  certain  misdemeanors, 
two  other  persons  Ix-sidc  plaintiff,  who  claimed  the  reward,  were  made  parties, 
and  defendant  appealed  from  a  judgment  dividing  the  reward  between  all  the 
claimants.  A  claimant,  not  having  appealed  from  the  judgment,  could  not 
file  an  assignment  of  error,  and  have  the  judgment  below  reversed,  and 
judgment  rendered  in  the  appellate  court  in  his  favor  for  the  entire  amount. 

TELEPHONE  FRANCHISES.— The  case  of  Mahan  v.  the  Michigan  Tele- 
phone Company  before  the  Supreme  Court  of  Michigan,  resulted  in  the  fol- 
lowing: I.  The  city  ordinance  authorizing  a  telephone  company  to  construct 
lines  and  transact  business  in  the  city  provided  that,  if  the  company  should 
transfer  its  rights  to  any  other  telephone  company,  the  company  acquiring 
such  rights  should  be  subject  to  the  terms  of  the  ordinance,  and  that  all  the 
obligations  imposed  by  the  ordinance  should  apply  to  any  assignee  or  succes- 
sor of  the  grantee.  This  ordinance  was  accepted  in  writing,  and  was  held  to 
constitute  a  contract  between  the  grantee  in  the  ordinance  and  the  city.  2.  A 
company  purchasing  all  the  tangible  property  of  the  grantee  in  the  ordinance, 
and  its  rights  under  the  ordinance,  will  be  considered  as  having  purchased  with 
notice  of  the  conditions  of  the  ordinance,  and  bound  by  all  the  obligations  of 
the  assignor.  3.  An  ordinance  granting  a  telephone  company  the  right  to 
operate  a  telephone  system  in  a  city  provided  that,  if  the  company  should  as- 
sign its  franchise,  the  assignee  should  be  bound  by  all  the  obligations  of  the 
assignor.  Another  telephone  company,  which  operated  an  exchange  in  ihe 
same  city,  purchased  the  property  and  franchise  rights  of  the  grantee  in  the 
ordinance,  and,  for  a  considerable  time  after  the  purchase,  gave  the  subscribers 
of  the  assignor  company  access  to  the  subscribers  of  the  assignee  company.  It 
was  held  that  such  action  constituted  a  construction  of  the  ordinance  granted 
to  the  assignor  company,  and  an  acknowledgment  of  the  assignee's  obligations 
thereunder,  which  the  assignee  was  not  thereafter  at  liberty  to  repudiate.  4. 
Where  a  telephone  company  refuses  a  subscriber  connections  through  its  ex- 
change, when  he  is  properly  entitled  thereto,  his  right  to  such  connections  may 
be  enforced  by  mandamus. 

FRANCHISE  FOR  LIGHTING.— An  interesting  action  has  recently  been 
decided  in  the  Kentucky  Court  of  Appeals  between  the  People's  Electric  Light 
&  Power  Company  and  the  Capital  Gas  &  Electric  Light  Company,  both  of 
Frankfort.  The  following  points  summarize  the  decision:  i.  Where  the  ex- 
clusive franchise  to  furnish  light  to  a  city  has  been  granted  to  a  gas  and 
electric  light  company,  and  another  company  also  claims  such  right,  thereby 
casting  a  cloud  on  the  title  of  the  first  company  to  the  right  claimed  by  it, 
injunction  to  restrain  the  second  company  from  setting  up  such  exclusive  right 
is  the  proper  remedy,  though  the  first  company  is  not  in  possession  of  the 
streets.  2.  In  an  action  by  a  gas  and  electric  company,  claiming  that  the  ex- 
clusive franchise  to  light  the  streets  had  been  granted  to  it,  to  restrain  another 
company  from  setting  up  a  claim  to  a  similar  exclusive  right,  a  plea  of  cham- 
perty by  defendant,  on  the  ground  that'  it  had  the  exclusive  right  to  furnish 
light  at  the  time  the  plaintiff's  franchise  was  granted,  was  demurrable.  3.  A 
plea  denying  that  the  sale  of  the  franchise  to  appellant  was  advertised,  or  that 
bids  were  publicly  received  therefor,  or  that  the  franchise  was  sold  to  appellant 
as  the  highest  and  best  bidder,  stated  a  good  defense.  4.  Where  the  charter 
of  a  gas  company  did  not  authorize  it  to  furnish  any  other  li^t  than  gas,  and 
it  had  no  facilities  for  so  doing,  a  franchise  granted  by  a  city  to  such  company, 
giving  it  the  exclusive  right  to  use  the  streets  to  furnish  gas  and  "other  illu- 
minating light,"  was  void  as  to  "other  illuminating  light."  5.  A  city  contracted 
to  deed  its  gas  plant  and  grant  an  exclusive  franchise  to  furnish  gas  and  other 
light  to  a  company  whose  charter  gave  it  no  right  to  furnish  any  light  but 
gas.  The  deed  was  made  to  an  assignee  of  this  company,  and  the  assignee's 
charter  provided  that  it  should  furnish  gas  and  electric  light.  The  deed  im- 
posed no  obligation  on  the  grantee  to  furnish  any  other  light  than  gas.  Held, 
that  the  deed  did  not  give  the  grantee  an  exclusive  right  to  furnish  electric 
light.  6.  Contracts  made  by  the  grantee  with  the  city  with  reference  to  furnish- 
ing electric  lights,  which  did  not  impose  on  the  company  any  duty  to  furnish 
such  light,  did  not  give  the  company  an  exclusive  right  to  furnish  electric 
light.  7.  Under  Const.  5  164,  providing  that,  before  granting  any  franchise 
for  a  term  of  years,  a  city  shall  receive  bids  therefor  and  award  the  same  to 
the  highest  and  best  bidder,  a  city  cannot  enlarge  a  franchise  already  granted, 
except  by  award  to  the  highest  and  best  bidder. 
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HENRY     J.     HALLBERG. 


MR.  IIE.NRY  J.  HALLBERG,  who 
as  already  announced  in  these  columns, 
has  been  appointed  general  superin- 
tendent of  the  electric  lighting  depart- 
ment of  the  Cincinnati  Gas  &  Electric 
Company,  was  born  at  Falkenberg, 
Sweden,  July  22,  1874,  and  received 
liis  early  education  in  that  country, 
lie  arrived  in  America  in  October,  1890, 
and  entered  immediately  the  large  ma- 
chine shops  of  the  Ottumwa  Iron 
Works  at  Ottumwa,  la.,  as  an  appren- 
tice in  the  machinist  trade.  His  work 
in  tliat  line  extended  over  a  period  of 
three  or  four  years  and  was  confined 
to  the  construction,  installation  and 
testing  of  steam  engines  and  mining 
machinery.  After  completing  this  me- 
chanical course,  he  entered  into  the 
electrical  field  as  the  Iowa  representa- 
tive of  the  Walker  Electrical  Mfg.  Com- 
pany, of  Cleveland,  Ohio,  Koliler  Bros.,  of  Chicago,  and  the  Smith-Hill  Elec- 
tric Elevator  Company,  Quincy,  111.  He  superintended  the  erection  of  several 
street  railway,  lighting,  power  and  elevator  plants  for  these  companies,  and 
discontinued  this  work  when  the  manufacturing  companies  were  absorbed  by 
some  of  the  larger  electrical  interests;  after  which  he  became  attached  to  the 
sales  engineering  staff  of  the  Electric  Appliance  Company,  of  Chicago.  In 
the  fall  of  1896  he  accepted  an  appointment  as  designing  electrical  engineer 
with  the  Standard  Thermometer  and  Electric  Company  at  its  works  in  Pea- 
body,  Mass.,  having  entire  charge  of  the  electrical  manufacturing  department. 
He  continued  in  this  office  until  Sept.,  1899,  when  he  was  offered  a  position 
as  electrical  engineer  with  the  General  Incandescent  Arc  Light  Company,  which 
he  has  held  up  to  the  present  time.  During  his  connection  with  the  two  latter 
concerns  he  has  designed  and  perfected  a  large  number  of  electrical  appli- 
ances, and  has  had  charge  of  several  of  the  largest  engineering  contracts  in 
this  country  and  Canada  in  which  these  companies  have  been  engaged.  One 
of  the  most  important  equipments  which  he  designed  was  the  apparatus  for  the 
arc  lighting  plant  installed  on  the  banks  of  the  Cornwall  Canal  in  Canada. 
This  installation  is  under  Government  control  and 'the  installation  of  that  sys- 
tem involved  many  new  and  important  engineering  problems,  as  the  arc  light- 
ing circuits  are  unusually  long,  comprising  120  lamps  in  series,  and  are  oper- 
ated at  the  extremely  high  potential  of  approximately  10,000  volts.  This  plant 
has  now  been  in  operation  for  more  than  two  years  and  its  success  has  been 
clearly  demonstrated.  One  of  his  other  important  steps  in  the  engineering  pro- 
fession was  the  design  of  the  new  street  lighting  system  installed  in  Cincinnati. 
It  is  not  generally  known  that  this  lighting  system  is  the  largest  in  the  world 
with  low  amperage  lamps.  Aside  from  his  technical  and  practical  connection 
with  the  electrical  engineering  profession  above  referred  to,  Mr.  Hallberg  has 
contributed  a  number  of  articles  to  the  electrical  press,  and  has  presented 
and  discussed  papers  before  the  various  electrical  and  mechanical  societies  in 
this  country.  He  has  taken  out  more  than  15  American  patents,  and  has  at  the 
present  time  about  10  more  patents  applied  for,  both  in  America  and  in  five 
European  countries.  Mr.  Hallberg  and  his  wife  will  remove '  to  Cincinnati 
at  once,  as  his  new  duties  begin  there  August  15,  when  a  large  extension  of 
the   new  lighting  system  is   to   be   effected. 

VICE-PRESIDENT  HART,  of  Hart  &  Co.,  is  on  an  extended  trip  to  Eu- 
rope,  where  he  will   look   after   his  company's  business. 

MR.  S.  W.  MOON,  well  known  through  various  prominent  positions  held  in 
the  telephone  manufacturing  industry  for  many  years,  has  recently  become 
secretary  and  general  manager  of  the   Illinois  Electric   Specialty   Company. 

MR.  G.  J.  YUNDT,  it  is  stated,  will  be  appointed  electrical  engineer  of  the 
Southern  Bell  Telephone  Company  at  Atlanta,  Ga.,  to  succeed  E.  H.  Bangs, 
resigned,  who  has  accepted  a  position  with  the  Central  Union  Telephone  Com- 
pany. 

MR.  O.  H.  ENSIGN,  of  Los  Angeles,  Cal.,  has  been  elected  president  of  the 
Electrical  Engineering  Club  of  Southern  California,  which  has  been  organized 
with  the  ultimate  purpose  of  affiliating  with  the  American  Institute  of  Elec- 
trical  Engineers. 

LIEUT.  COMMANDER  JOHN  B.  BLISH,  U.  S.  N.,  formerly  in  technical 
charge  of  naval  electrical  work,  is  the  author  of  a  paper  entitled  "The  Nav- 
igator's Prism,"  printed  in  the  current  issue  of  the  Proceedings  of  the  U.  S. 
Naval   Institute. 

MR.  EMILIO  DYSTERUD,  chief  engineer  and  general  manager  of  the 
Monterey  Electric  Light  &  Power  Company,  is  now  in  New  York.  Downtown 
he  may  be  found  at  the  offices  in  the  Washington  Life  Building  of  the  Federal 
Electric   Company. 

MR.  AND  MRS.  C.  J.  GLIDDEN,  of  Boston,  started,  on  July  29,  from 
Copenhagen  in  an  automobile,  intending  to  cross  the  Arctic  circle.  If  they 
succeed  they  will  be  the  first  persons  who  have  ever  reached  such  a  northerly 
point  in  an  automobile. 

MR.  .'\.  J.  DE  B.  CORRIV'E.\U,  of  Montreal,  who  has  been  agitating  the 
subject  of  an  automobile  exhibition  and  a  run  from  New  York  to  that  city,  has 
a  favorable  communication  from  Mr.  John  McDougall,  of  the  customs  depart- 
ment, as  to  measures  of  a  liberal  character  to  meet  the  occasion. 

MR.  I.  S.  HOFFMAN,  for  a  number  of  years  manager  of  the  Mansfield. 
Ohio,   Telephone   Company,   has  resigned   to  accept   the   presidency   and   general 


management    of    the    Mexican    Electrical    Construction    &    Supply    Company,    of 
Mexico   City,   a   new  organization   recently   incorporated   in   Illinois. 

MR.  ROBERT  A.  BYRNS  has  taken  up  the  agency  for  Eastern  territory 
of  the  Northern  Engineering  Works,  with  offices  at  120  Liberty  Street,  and 
will  push  their  dynamo  machinery,  motors,  etc.,  vigorously.  Mr.  Byrns  is  a 
young  electrical  engineer  who  has  a  wide  acquaintance  and  an  excellent  expe- 
rience  in  the   electrical   field. 

MR.  F.  L.  DAME,  for  the  past  two  years  general  manager  of  the  Union 
Electric  Company,  Dubuque,  la.,  has  accepted  the  position  of  engineer  of  the 
Local  Companies'  Committee  of  the  General  Electric  Company.  It  is  ex- 
pected that  Mr.  Dame  will  assume  his  new  duties  with  headquarters  at  Sche- 
nectady, N.   Y.,  about  the  middle  of  August. 

MR.  T.  A.  EDISON  denies  the  stories  as  to  his  own  serious  injuries  from 
Rontgen  ray  experiments,  but  admits  that  the  Dally  brothers,  who  have  been 
associated  with  him  in  this  work  have  sustained  burns  that  have  cost  the  am- 
putation of  limbs.  Clarence  Dally  began  Rontgen  ray  work  with  Mr.  Edison 
some  years   ago,   and   was   with  him  at   the  electrical  exhibition   in    1896. 

MR.  MANNING  WHITE,  who  has  charge  of  the  lighting  department  of 
the  Savannah  Electric  Company,  of  Savannah,  Ga.,  is  visiting  the  North.  He 
has  lately  worked  out  and  has  shown  us  an  ingenious  and  simple  device  which 
without  adding  very  much  to  the  cost  of  a  plant  should  serve  to  check  the 
theft  of  current  pretty  thoroughly.     He  hopes  soon  to  have  it  on  the  market. 

MESSRS.  ED.  L.  VAN  NIEROP  &  COMPANY,  well  known  merchants  in 
Kobe,  Yokohama  and  Moji  (Japan),  have  recently  started  an  engineering 
department.  This  department,  under  the  management  of  Mr.  Andre  Schmidt, 
mechanical  and  electrical  engineer,  who  has  been  during  many  years  with  sev- 
eral European  concerns,  engaged  in  the  designing  and  constructing  of  com- 
plete power  and  lighting  plants,  factory  and  mining  installations.  Mr.  Schmidt 
is  at  preset  in  Europe  for  business  arrangements  and  will  visit  some  of  the 
principal  cities  of  this  country  on  his  through  trip  to  Japan. 

ADMIRAL  MELVILLE,  Chief  of  the  Bureau  of  Steam  Engineering  of  the 
Navy,  will  be  retired  this  week  on  Aug.  8,  when  his  commission  of  chief  of 
bureau  expires  by  limitation.  He  reached  the  statuatory  age  for  retiring  on 
Jan.  10  last,  but  was  continued  on  the  active  list  under  his  command  as  chief 
of  bureau  as  an  acknowledgment  of  his  distinguished  services  in  the  navy  and 
his  great  efficiency  as  head  of  the  Bureau  of  Steam  Engineering,  a  position 
which  he  has  filled  for  sixteen  years.  In  that  period  the  navy  has  been  prac- 
tically re-created  with  ships  of  every  type,  the  machinery  for  which  has  been 
constructed  under  his  supervision.  Admiral  Melville's  first  appointment  as 
chief  of  bureau  was  made  by  President  Cleveland  on  Aug.  8,  1887.  He  filled 
the  position  for  a  longer  period  than  any  of  his  predecessors.  During  his 
incumbency  the  Engineer  Corps  has  been  advanced  in  reputation  and  numbers, 
and  to-day  stands  second  to  no  corps  of  its  kind  in  any  of  the  navies  of 
the  world.  A  number  of  his  proteges  and  best  men  have  come  into  the  elec- 
trical field  where  they  have  taken  leading  positions,  and  he  has  also  a  great 
many   other  personal    friends    in    the  electrical   profession. 


Educational. 


ROSE  POLYTECHNIC  INSTITUTE.— President  C.  L.  Mees,  of  the  Rose 
Polytechnic  Institute,  Terre  Haute,  Ind.,  reports  the  following  as  the  grad-. 
uates  this  year  from  the  electrical  department,  and  the  positions  they  have 
secured:  F.  V.  Aguilera,  General  Electric  Co.;  J.  S.  Brosius,  Westinghouse 
Electric  Co.;  C.  L.  Chamberlain,  Wagner  Elcc.  Mfg.  Co.;  Graham  Davies, 
Western  Electric  Co.;  W.  D.  Ingle,  Oakland  Mining  Co.,  Oakland,  Ind.;  B. 
C.  Jacob,  Western  Electric  Co.;  H.  S.  Kellogg,  General  Electric  Co.;  C.  J. 
Kiefer,  General  Electric  Co.;  H.  \V.  Palmer,  Western  Electric  Co.;  H.  JJ. 
Pettit,  Western  Electric  Co.;  R.  J.  Schefferly,  Automobile  Dept.,  Standard 
Wheel   Co.,   Terre   Haute,   Ind. 

UNIVERSITY  OF  TENNESSEE.— The  University  of  Tennessee  Press, 
Knoxville,  has  issued  a  neat  little  vest-pocket  book  for  engineers,  a  copy  of 
which  we  have  received.  The  primary  object  in  publishing  this  book  is  to  bring 
directly  to  the  attention  of  the  men  of  affairs  of  the  South  the  value  of  tech- 
nical training  in  schools  and  colleges.  Aside  from  a  small  amount  of  matter 
about  the  engineering  departments  of  the  University  the  editors  have  endeavored 
to  collect  a  large  amount  of  information  useful  to  engineers  and  business 
men.  That  they  have  succeeded,  at  least  fairly  well,  in  getting  just  the  desired 
information  in  a  convenient  form,  is  shown  by  the  fact,  it  is  stated,  that  they 
have  demands  for  this  little  book  from  every  part  of  the  civilized  world. 


XCrabe  IFlotes. 


R.VDIUM. — .\dmirably  adapted  to  the  general  reader,  and  intensely  interest- 
ing, is  the  description  of  the  new  element.  Radium,  given  by  W.  A.  Shen- 
stone  in  T/ic  Cornhill  Magazine,  and  reprinted  in  The  Living  Age  for  July   18. 

CH.\RLES  E.  MILLER,  the  automobile  supply  man,  etc.,  will  open  a  branch 
store  at  once  in  "Automobile  Row,"  at  127  West  38th  Street,  New  York  City, 
where  a  full  line  of  material  and  supplies  will  be  carried. 

THE  STROMBERG-CARLSON  TELEPHONE  MFG.  COMPANY,  of 
Rochester,  N.  Y.,  and  Chicago,  III.,  has  recently  sold  a  300-capacity  switch- 
board together  with  telephones  and  a  complete  equipment  to  the  Rushville 
Telephone   Company,  of   Rushville,    III. 

DIXON'S  INDEX  is  a  very  handy  and  shrewd  little  book  of  advice  to  users 
of  lead  pencils,  classifying  them  and  giving  pointers  in  each  case  and  category 
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at  10  Ihc  belt  iwnvili  u(   DIxun  make  ti>  be  rinpluyctl   for  •|i«clfic  work.     The 
liamphlct  ii  |<re(lily   gut    up  aiiJ  conluiiii   a   lot   i>(   iiilrrralinu   liirnrmalloii. 

TIIF.  .SWKDISH  AMKKU  .\N  TKI.KIMIONK  CD.MI'ANY.  88  Weal  Juik 
aoli  lliitilrvaril,  C'liicagu,  rr|>i>rlii  that  the  (inrty  lilir  arlrctivc  aiipiiriiliia  rrcrnlly 
put  on  the  markri  by  it  la  iiirctiiiR  with  grriit  favor  ami  that  it  it  iKiokitig  onlrrt 
(or  thi>  cqui|>niriil  iliiily.  It  will  be  pirnari]  to  (tirniah  proajiectivc  buyer*  full 
parliculari  u|ion  ap|>lication. 

aKRKV  I.I.Kl  .  &    MIt;.  lllMrANV.-    The   IJrrry  Klectric  &  Mfg.  Company, 

of   St.   Jotrph,    Mu.,   ha»   ilaitnl   the  ninnufnctiirr  of  electric    aigMi  anil   i>   now 

turning  out  quite  u  nuinlicr  »f  tlietn.     Moat  of  them  arc  eipiippril  with  electric 

t)a<lier(.     The  cumpany'a  new   telephone  catalogue  ia  ready   for  diatrihution. 

TIIK  NOUr.IlT  tlKRCKR  ("OMrANV.  of  I.a  Croaae.  Wia.,  ii  about  to  jiui 
on  the  ninrket  a  new  nnil  very  nllriictive  telephone  for  porty  line  work.  1 1 
ia  aaiil  to  be  unlike  any  inalrumcnl  heretofore  built,  either  by  it  or  any  of 
the  telephone  factories.  The  company  looka  forwanl  to  an  unusually  heavy 
»ale  of  its  new  No.  45  telephone  and  believes  it  will  open  up  an  entirely  new 
field  In  country  telephony.  The  new  inatrumenf  will  be  ready  for  sale  about 
the  middle  of  the  month.  I'aniphlet  No.  45,  descriptive  of  thin  instrument, 
has  lieen  published. 

C.KNKRATdR  t'AI.I.  TKI.ICriUINKS.— Bulletin  No.  4,  just  issued  by  the 
StromberK  I'urlson  Telephone  MfK.  Company,  of  Chicago,  is  devoted  to  gen- 
erator call  telephones  and  is  a  nK)^t   intcrcslinK  and  valuat..c   brochure  on   man 


nelu  apparalua,  including  Iwtli  terica  and  bridging  inalrunienia.  Each  page 
illutlralet  a  ael  and  givea  full  ilata  for  the  advice  and  guidance  of  the  in- 
lending  purchaaer.  A  variety  of  dclaila  are  gone  into  very  carefully,  audi  at 
divided  circuit  or  two  parly  aeleclivc  line*  and  the  "central  cliecking  tele- 
phone,"  where  all  the  (larly  ttaliona  call  through  one  central  point.  Several 
interealing  puget  are  alau  allotted  to  lele|ihunc  paria  auch  aa  ringera,  induction 
coila,  lightning  arrealera,  generator*,  "triplet*,"  transiniiirr  armt,  hook 
awitclieii,  receiver*,  Iransniittera,  etc.  The  pamphlet  i«  handaomely  gotten  up 
and    well    |irinted. 

I'RKI  ISION  I..\rilKS.  I'ratt  &  Whitney  Com|iany  hna  jual  iaaued  one  of 
ill  tiaiidard  6  x  v  booklela  on  ita  l)ciich  lathe,  lu-inch  lool  makers'  lathe, 
I J  inch  engine  lathe  and  14'inch  gibbed  carriage  engine  lathe.  The  book  con- 
tains 67  pnuea  and  ia  fully  illustrated  with  excellent  half  lone  platea.  The 
lirsl  37  (lagrK  of  the  book  are  taken  up  with  a  deKriptiim  of  Ihe  7  x  33- 
inch  bench  lathe.  This  machine  is  described  in  detail  ami  illuatraliont  are 
given  of  niore  than  30  of  Ihc  various  atlachmenla  which  may  br  furnished. 
The  lO'inch  lotd  makers'  lathe  is  also  carefully  flescribed,  and  illustrationa  are 
given  slioiving  the  application  of  the  collets  and  iqdit  ale|i  chucka  In  the 
spindle.  There  arc  two  views  of  the  14-inch  lathe.  A  nund>er  of  miportant 
atlachments  for  this  are  illustrated  and  described,  including  the  relieving  at- 
tachment for  relieving  straight,  taper  and  spiral  taps  and  milling  cutters, 
draw-back  collets,  step  chucks  and  closers  an<l  expanding  arbors.  While  these 
lathes  perhaps  are  not  a|>plicable  to  rough  shop  use.  any  one  who  cares  for 
Koo<l  machines  or  who  has  to  do  accurate  work  will   aiiprcciatc  them. 


UNITliU    STAltS    PATtiNTS    ISSUKD    JULY    28,    1903. 
[Conducted  by   \Vm.   A.    Roscnbaum,   Patent  Attorney,    140    Nassau    St.,   N.    Y.] 
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734. 


.970.      TRANS.MITTKRARM;    William    Kaisling,    Chicago,    III. 
April  6,  1903.     (Sec  page  2J&.) 

TELEPHONE  SWITCHBOARD;     Charles 
.-\pp.   filed  Sept.   J5,    1896.      (Sec  page  225.) 
TELEPHONE-EXCHANGE;     William     W. 
App.    tiled   Sept.   3,    1902.      (See   page   225.) 
...v-      ELECTROLYTIC    APPARATUS    FOR    RECOVERING    MET-^LS 
FROM    THEIR    COMPOUNDS;    Charles    E.    Baker    and    Arthur   W.    Bur- 
well,  Cleveland,   Ohio.     App.    filed   Nov.    11,    1902.      (See   page   224.) 
,11       POLE   CHANGER   AND   CROOKES   TUBE   CONTROLLER;    Fred 
Cedergren,   Chicago.    III.     App.   filed   March    16,    1903.      Details. 
610.       RAILWAY     TRANSFER    APPARATUS;     Henry     H.     Porter,    Jr., 

'Chicago,  111.  App.  filed  March  5,  1902.  A  freight  house  has  a  conducting 
floor  and  a  conducting  ceiling  connected  respectively  with  a  track  and  a 
trolley  wire,  so  that  a  car  can  pass  from  the  track  into  the  freight  house 
and  move  about   therein  in  any   direction. 

6;?       SYSTEM    OF    ELECTRICAL    SIGNALING    FOR    RAILROADS; 
Cyrus  Barber,  Kecnc.  N.  11.     App.   filed  March   14,   1902.     An  arrangement 
of  conductors  on  a  third  rail,  and  collecting  devices  carried   by  the   train, 
for   signalling  purposes   between   trains   and   between   trains  and  stations. 
674        SFLF-WINDING    ELECTRIC    CLOCK;     Charles    M.     Crook.    New 

"Britain,  Conn.  App.  filed  Oct.  16,  1902.  The  structure  of  the  magnet 
and  the  armature  arc  combined  in  a  peculiar  manner  with  the  frame  ot 
the  clock. 

6S0      VIBR-VTORY  TELEGRAPHY;  Stephen  D.  Field,  Stockbridge,  Mass. 
Ann     filed    Dec.    18.    1902.      An   arrangement   whereby   a   vibratory  receiving 
reed  will   open    the   local  circuit  and  hold   it   open   while   its  vibration  con- 
tinues,   instead   of  creating  a   break   at  each   vibration. 
699        EI  FCTRIC    ARC    LAMP;    Frederick    W.    Gore,    Dorchester,    Mass. 


734.610. — Railway    Transfer    Apparatus. 

App.  filed  May  24,  1902.  Air  chambers  are  arranged  at  the  upper  and 
lower  ends  of  the  lamp  and  cooperate,  with  the  carbon  carriers  to  reg- 
ulate  their   movement. 

7347-4.  MEANS  FOR  CONTROLLING  ELECTRIC  MOTORS;  Robert 
Lundell.  New  York,  N.  Y.  App.  filed  March  12.  1903.  A  controller 
operating  in  connection  with  two  compound  wound  motors  and  adapted 
to  change  the  electro-motive  force  applied  to  the  individual  armature  cir- 
cuits and  to  keep  the  current  from  the  power  circuit  uninterrupted  through 
one  of  the  motors  while  the  electromotive  force  applied  to  the  armature  ot 
the   other  motor   is  being   changed. 

714778.  ELECTRICAL  HELIX;  Richard  Varley,  Providence,  R.  I.  App. 
filed  Feb.  4,  1903.  A  helix  built  up  of  a  number  of  spirals  of  flat  wire, 
placed  side  by  side  upon  a  common  axis,  with  adjacent  inner  and  outer 
ends  connected,  and  the  alternate  spirals  being  wound  in  opposite  direc- 
tions, so  that  current  entering  the  beginning  of  the  first  spiral  will  How 
in  the   same  direction  throughout  the   helix. 

111.     App-   filed 


Ihe  current  consumption   of   the   primary   and    the  output   of   the    secondary, 
while  at   the  same  lime   preventing   injury   to  the    parts  by  overheating. 
734.793.       CIRCUIT    CONTROLLER;    William    W.    Alexander,    Kansas    City, 
Mo.      App.    filed  July    14,    1902.      Details. 

734.826.  ELECTRIC  BATTERY;  Henry  Csanyi,  Felso-Dobsza,  Austria-Hun- 
gary.     App.    filed   March   4,    1903.      (See   page   225.) 

734,876.  CLUSTER  SWITCH;  Harvey  Hubbell,  Bridgeport,  Conn.  App. 
filed  Nov.  21,  1902.  A  rotary  switch  operated  by  a  chain  and  mounted  in 
the  center  dome   from  which   the  lamjis  of  the  cluster  project. 

734,894-  BASKET  FOR  HOLDING  TIN  SCRAPS;  Martin  Laernocs  and 
John   Dunn,  Slrcator,  111.     .\pp.  filed  Nov.   25,    1902.      (Sec  page  225.) 

734,896.       PORTABLE    ELECTRIC    ACCUMULATOR;    Lambertus    Alphonus 

Lammerts,     Rotterdam,     Netherlands.       App.     filed    June    20,     1902.       (See 

jiage   225.) 

734.905.     CIRCUIT  CLOSER:  Thomas  A.  Long,   Sparrows   Point,   and  George 

W.   Cofran,  Baltimore.  Md.     App.  filed  Jan.   7,   1903.     A  pivoted  lever  held 

in  normal  position  by  a  fusible  block,  the 
desl'-uction  of  which  permits  the  lever  to 
move   and   close   an   alarm   circuit. 

734,906.  FIRE  ALARM  MECHANISM; 
Thomas  A.  Long,  Sparrows  Point,  and 
George  W.  Cofran,  Baltimore,  Md.  App. 
filed  Jan.  7,  1903.  An  annunciating  ap- 
paratus operative  in  connection  with  the 
circuit  closer  of  the  preceding  patent. 

734,920.  TROLLEY  CATCH;  George  W. 
Maxwell,  Los  Angeles.  Cal.  App.  filed 
March  25,  1903.  A  cord  attached  to  the 
dash  board  at  one  end  passes  over  a  pulley 
near  the  lop  of  the  pole  and  thence  down- 
ward to  a  suspended  weight   which  permits 


734.79I- 


TRANSFORMER;  James  L.  Adams,  Jr..  Springfield, 


July  s  1902.  The  core  and  magnet  casing  are  so  constructed  and  arranged 
as  to  provide  for  a  considerable  magnetic  leakage  at  full  load,  which  leak- 
a-^e  in  conjunction  with  the  impedance  in  the  primary  coil   serves  to  limit 


734,689.— Vibratory   Telegraphy.  734,955.— Electric    Ignition    Generator. 

the  pole  to  rise  and  fall  with  the  irregularities  in  the  wire,  but  when  the 
trolley  wheel  leaves  the  wire,  it  releases  a  dog  that  grips  the  rope,  tnus 
preventing  it  from  running  and  holding  the  pole  stationary. 

7,4950  MANUFACTURE  OF  PEROXID  OF  LEAD;  Erwin  Quedenfeldt, 
Duisburg,    Germany.      App.    filed  June   25,    1901.      (See  page   224.) 

7,4  055.  ELECTRIC  IGNITION  GENERATOR;  Benjamin  P.  Remy,  Ander- 
K>n,  Ind.  App.  filed  July  5,  1902.  Current  is  generated  by  means  of  an 
oscillatory    inductor    moving    within    a    stationary    armature. 

7,4967.  ELECTRIC  BURGLAR  ALARM;  Solomon  Schwarzschild,  Roches- 
ter \  Y  Ann.  filed  Feb.  20,  1902.  The  alarm  circuit  closer  closes  the 
local"  telephone  circuit  in  the  same  manner  that  the  lifting  of  the  receiver 
from  the  hook  operates;  central  office  then  getting  no  answer  reports  the 
occurrence   to   police  headquarters. 

734,969.  FUSE  BLOCK  OR  CUT  OUT  FOR  ELECTRIC  CIRCUITS;  Lewis 
C  Scrvmser.  New  York,  N.  Y.  App.  filed  Oct.  4..  1.902.  A  porcelain  base 
having  a  number  of  parallel  grooves  each  containing  a  fuse;  the  fuses 
are  all  connected  together  at  one  end  and  at  the  opposite  end  a  plate 
carrying  thumb  screws  is  arranged  so  that  any  screw  can  be  worked  inward 
to  contact  with  its  respective  fuse  and  throw  it  into  circuit. 
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Electricity  in  the  Navy. 

The  introduction  of  the  electric  light  in  United  States  naval  vessels 
dates  from  1883,  when  a  150-light  Edison  dynamo  was  installed 
aboard  the  Trenton.  Two  years  later  a  lOO-light  plant  was  placed 
in  the  Omaha,  and  as  an  indication  of  the  progress  during  the  fol- 
lowing eighteen  years,  it  is  interesting  to  note  that  the  horse-pow-er 
of  the  electrical  plant  on  the  latest  type  of  battleship  is  just  equal 
to  the  maximum  power  developed  by  the  propelling  machinery  of  the 
Omaha.  The  ratio  of  electrical  to  propelling  horse-power  has  since 
1883  increased  from  less  than  I/2  of  I  per  cent,  to  6  per  cent,  in  the 
Connecticut  class.  Of  late  years  the  most  interesting  development 
in  naval  electrical  engineering  has  been  the  growing  use  of  electric 
motors.  As  will  be  seen  in  the  article  appearing  elsewhere  describ- 
ing the  electrical  equipment  of  the  Connecticut  class,  192  motors  for 
21  different  classes  of  service  are  installed,  not  including  59  fan 
motors  ranging  from  1/12  to  ]4  horse-power.  Every  part  of  the 
electrical  equipment  for  these  vessels  appears  to  be  well  selected  and 
skillfully  applied,  with  perhaps  the  exception  of  the  engine  and  helm 
telegraphs,  which  are  decidedly  crude  in  design,  though  possibly 
satisfactory  in  service. 


In  view  of  the  fact  that  in  the  design  of  a  war  vessel  every  ton 
of  weight  and  every  cubic  foot  of  space  subtracted  from  the  pro- 
pelling equipment,  armament  and  armor,  entails  a  sacrifice  of  fighting 
qualities,  the  advisability  of  a  duplicate  electrical  generating  equip- 
ment seems  questionable.  By  one  of  those  strange  perversions  occa- 
sionally found  in  military  organization,  electrical  engineering  in  the 
navy  does  not  come  under  one  of  the  two  naval  engineering  depart- 
ments—those of  Steam  Engineering  and  Construction— but  under 
a  Bureau  having  otherwise  no  cognizance  of  matters  bearing  any  re- 
lation to  engineering.  As  a  consequence  of  this  bureaucratic  situa- 
tion, the  electrical  generating  plant  aboard  ship  is  installed  in  com- 
partments separate  from  those  assigned  to  the  main  propelling  ma- 
chinery, and  forms  a  department  in  charge  of  a  separate  staff.  We 
venture  to  say  that  if  the  proposed  plan  of  consolidating  under  one 
bureau  everything  relating  to  engineering  is  carried  out,  a  place  for 
the  electrical  generating  plant  will  readily  be  found  in  the  main 
machinery  compartments,  thus  rendering  available  for  other  pur- 
poses the  valuable  space  now  occupied  in  two  different  portions  of 
a  vessel.  If  installed  with  the  main  machinery,  the  electrical  gen- 
crating  plant  could  well  be  allowed  to  take  its  chances  with  the 
propelling  machinery  with  respect  to  danger  of  disablement  in  battle, 
thus  obviating  complete  duplicate  plants  and  consequent  sacrifice 
of  weight  and  space. 


.\s  pointed  out  in  the  article  here  referred  to,  there  is  still  further 
opportunity  for  the  advantageous  application  of  electric  motors 
aboard  warships.  For  example,  there  appears  to  be  no  reason  what- 
ever for  holding  to  the  steam  engine  for  the  operation  of  ash  and 
anchor  hoists  and  for  steering.  On  the  other  hand,  it  is  still  a 
question  whether  it  would  be  wise  to  substitute  the  electric  motor 
for  the  steam  engine  for  driving  forced-draft  fans  and  the  main 
engine  pumps.  The  former  are  rarely  used  and  require  considerable 
power,  the  demand  for  which  in  action  would  come  when  the  max- 
imum load  was  on  the  generating  plant,  thus  involving  a  further  in- 
crease in  the  size  of  the  generating  plant.  The  same  would  follow 
the  substitution  of  electricity  for  steam  for  operating  the  main 
engine  pumps:  moreover,  these  latter  are  so  near  the  steam  supply 
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iliat  one  of  the  Krrati"it  ailvaiU:iK<'s  of  (he  use  of  electric  niotors  doc* 
not  apply,  wliiU-  tlu-  ilaiiKt°r  of  iiilrrniplion  of  service  would  In- 
increaNcd  by  the  interposition  of  the  additional  stages  hrtween  the 
source  and  point  of  application  of  the  power. 


Tm:  1. 11, HI  AND  Power  Ini>ustry. 

Statistics  from  the  rnittil  States  Census  Ollice  were  puhlished  in 
these  paRes  last  week  k'^'"R  :•  iiuniher  of  interestinn  details  about 
the  central  station  iinlnstry  in  the  United  States.  A  total  of  just 
over  $500,ooo,«XK)  was  .shown  for  ihc  investment,  with  a  yield  of  aliont 
6  per  cent,  for  the  private  companies,  j.So.)  in  nninher.  These  ligures 
follow  closely  upon  those  for  stieet  railways,  for  which  (jHy  com- 
panies returned  data,  with  a  t<il.d  "investment"  of  $2,308,000,000,  or 
nearly  five  times  the  capital  obligations  of  the  lightinR  industry. 
It  is,  however,  to  be  borne  in  mind  that  in  street  railway  work  tlu-re 
are  no  isolated  plants;  and  thus  far  there  are  no  municipal  pkmts 
to  bother  about.  Including  isolated  plants,  the  electric  lighting  in- 
dustry in  America  is  probably  somewhere  aroiiiul  the  b'illion  dollar 
mark,  or  to  be  more  explicit,  reaches  $1,000,000,000.  lint  even  that 
figure  is  more  than  doubled  by  the  trolley  development,  evidencing 
how  heavy  is  the  capitalization  necessary  for  hauling  all  the  people 
all  the  time.  This  larger  capitalization  li.irdiy  goes,  however,  into 
power  plant,  as  the  h(^rse-power  dynamo  capacity  for  lighting  is 
i,6i-;,48o  horse-power,  while  that  for  street  railway  work  is  1,204,238 
horse-power.  In  other  words,  track  and  rolling  stock  would  appear 
to  represent  a  very  large  part  of  the  difTcrence  between  the  two 
capital  accounts. 


The  Earth  as  a  Condenser. 

In   the  Digest  appears  this   week   an  abstract   discussing  the   role 
of  the  earth  in  wireless  telegraphy,  in  which  two  interesting  points 
are  brought  into  prominence.     One  of  these  is  the  small  electrical 
capacity  of  the  earth,  and,  therefore,  the  improbability  of  its  playing 
any  part,  as  has  been  suggested,  in  the  transmission  of  large  quan- 
tities of  electrical  energy  by  utilizing  it  as  an  clement  in  a  resonant 
circuit.     The  author  calculates  a   special   case,   assuming  condition> 
that  might  be  approximated  in  practice — though  a  vertical  conductor 
extending  2.700  yards  in  the  air  is  scarcely  a  practical  assumption ; 
with   resonance  established,  the  maximum  current  rush  would  then 
not  exceed  15  amperes,  and  the  total  flow  of  current  would  be  only 
.0009   coulomb.     An    important   conclusion   of   the   investigation    is. 
however,  that  in  wireless  telegraphy  the  capacity  of  the  earth  may 
be  utilized  to  great  advantage.     If  the  premises  of  the  author  are 
correct,  the  conditions  of  resonance  can  be  satisfactorily  met  without 
great  difficulty  by  proper  design  of  apparatus,  in  which  case  sending 
signals  half  around  the  earth  could  be  as   readily  accomplished  as 
sending  them  over   short   distances.      In  the  past   ideas  relating  to 
the  earth  as  an  electrical  factor  have  been  extremely  vague,  and  not 
infrequently  it  has  been  assigned  electrical  properties  solely  to  bolster 
up   a   personal   speculation   or   to   conceal   limitation   of   knowledge. 
In  resonance  the  earth  can  only  enter  as  a  capacity,  and  this  deter- 
mined, the  limit  of  its  role  in  any  given  case  is  subject  to  definite 
calculation.     The  line  of  study  indicated  is  one  which  we  hope  will 
be  continued  by  others. 


rcttistancc  prisnit  of  selennnn  for  industrial  purposes  as  c<impact 
stand.'ird  resistances.  'I'liesc  were  placed  in  a  closed  box  after  the 
fashion  of  orilinary  wire  resistance  coils.  It  was  discr)vere<l  tli.il 
when  the  lid  of  the  box  was  withdrawn,  so  as  lu  admit  of  adjusting 
the  coimeclions,  the  resistance  of  the  selenium  underwent  marked 
chaiiKe,  and  lli.it  the  original  resisl.mce  became  praciic.illy  restored 
after  closing  the  box.  In  the  present  instance  ii  apjiears  that  caout- 
chouc which  had  been  subjected  to  a  current  of  dry  ozone  for  twelve 
minutes  acted  towards  seleniinn  like  a  feeble  illnminant:  When 
exposed  to  the  ozonized  caoutchouc  the  selenium  resistance  fell  seven 
per  cent,  in  fifteen  minutes,  and  the  original  resistance  was  restored 
after  the  radiation  from  the  caoutchouc  was  intercepted.  A  few 
years  ago  the  world  remained  in  blissful  unconsciousness  of  the 
existence  of  radiations  other  than  those  of  heat  and  light.  Now  the 
d'Hiculty  is  to  find  a  location  which  is  not  constantly  permeated  by 
all  kinds  of  radiations  and  undulations  other  than  those  of  ordinary 
light. 


Electric  Conductivity  of  Selenium. 

An  interesting  communication  has  recently  been  presented  by  M. 
Van  Aubel  to  the  French  Academy  of  Sciences  on  the  change  in  the 
electric  conductivity  of  selenium  effected  in  the  presence  of  bodies 
treated  with  ozone.  It  is  now  more  than  twenty  years  since  the 
discovery  was  made  that  selenium  altered  its  resistance  when  ex- 
posed to  ordinary  daylight.  Selenium  enjoys  a  relatively  high  but 
fairly   steady  resistivity.     An   attempt  was  made  to  produce   high- 


Coherers  and  Anticoherers. 

A  long  paper  by  M.  Murmuzescu  has  recently  appeared  in  L'liclair- 
(igc  Electriquc,  in  which  the  .lutlior  reviews  the  history  of  this  subject 
and  describes  experiments  of  his  own  made  to  elucidate  some  of  its 
intricacies.  When  coherers  are  studied  superficially,  and  in  their 
simplest  forms,  their  theory  of  action  seems  readily  apparent.  But 
when  studied  more  deeply,  and  with  a  full  regard  to  all  the  phe- 
nomena presented,  the  theory  becomes  very  complex.  In  the  last 
analysis  the  theory  must  include  chemical,  thermal,  electrical  and 
molecular  forces.  When  two  conducting  surfaces  are  brought  into 
such  a  degree  of  proximity  as  corresponds  to  the  conception  of  a 
light  contact,  there  is  known  to  be  a  surface  layer  of  gas  between 
them,  such  as  air,  in  a  specially  condensed  form.  The  electrical  re- 
sistance of  this  gaseous  or  liquid  layer  of  non-conducting  material 
is  necessarily  very  large.  Any  cause  which  will  expel  this  layei  and 
bring  the  two  surfaces  into  closer  contact,  will  reduce  this  contact 
resistance.  When  the  active  cause  is  vibratory  pressure,  the  ar- 
rangement becomes  a  microphone.  When  the  active  cause  is  elec- 
trostatic attraction  or  electrostatic  puncture,  the  arrangement  be- 
comes a  coherer. 


It  is  a  remarkable  fact  that  essentially  the  same  apparatus  which 
produced  the  marvellously  sensitive  microphone  transmitter  for  re- 
\ealing  the  presence  of  sound-waves  in  the  atmosphere,  should  also 
produce  the  delicate  coherer  for  revealing  the  presence  of  ether- 
waves  in  the  atmosphere.  The  nature  of  the  action  taking  place  in 
coherers  is  the  subject  of  a  number  of  rival  theories.  The  purely 
electrostatic  theory,  as  suggested  by  Lodge,  contemplates  electrostatic 
attraction  between  the  ions  in  the  adjacent  opposing  surfaces,  whereby 
the  electric  difference  of  potential  between  the  terminals  of  the 
coherer  is  enabled  to  draw  the  outlying  pickets  of  the  two  surfaces 
more  closely  together,  and  eflfect  a  diffusion  of  the  matter  of  one 
into  that  of  the  other.  Another  theory  is  that  the  electric  potential- 
difference  between  the  opposing  contact-surfaces  produces  a  disrup- 
tive discharge  of  molecular  dimensions  through  the  gaseous  inter- 
\ening  layer,  and  that  this  discharge  effects  a  minute  weld  with  im- 
proved conduction.  Yet  another  theory^  contemplates  a  change  in 
surface  tension  over  the  opposed  surfaces  consequent  upon  electrifi- 
cation, and  a  partial  expulsion  of  the  gaseous  layer  in  consequence, 
thereby  reducing  the  surface  resistance.  It  is  quite  possible  that  all 
of  these  conditions  may  occur  simultaneously  and  that  the  reduction 
in  resistance  may.  therefore,  be  attributable  to  the  combined  action 
of  several  causes. 


The   ordinary   phenomena    of    the    coherer   contemplate   only    the 
original  condition  of  non-conduction  and  the  sudden  change  to  con- 
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duction,  under  the  inllucncc  of  applied  potential-difference.  Tiiis 
is  the  case  of  the  coherer  that  requires  to  be  tapped  or  agitated  in 
order  to  restore  the  original  condition  of  non-conduction.  The  phe- 
nomena of  the  self-restoring  coherer,  or  of  the  coherer  that  supplies 
its  own  internal  agitation  after  the  conduction  has  occurred,  arc 
more  complex.  They  are  presented  only  in  special  combinations  of 
electrode-metals,  such  as  carbon  with  carbon,  carbon  with  another 
metal,  or  iron  with  mercury,  etc.  The  fact  that  auto-decoherence  is 
a  property  restricted  to  particular  chemical  associations,  suggests  the 
hypothesis  that  the  restoring  action  is  a  secondary  effect  of  the  cur- 
rent which  passes  during  the  moment  of  coherence.  The  current 
^ecms  to  trip  a  molecular  circuit-breaking  mechanism,  which  destroys 
the  contact  effected  electrostatically.  It  is  suggested  that  oxidation 
accompanying  minute  sparking  might  account  for  the  property.  The 
oxidation  might  inject  a  thin  film  of  (j.\ide  between  the  surfaces,  as 
a  substitute  for  the  original  atmospheric  layer. 


brought  out  by  the  experiments  was  the  absence  of  any  noticeable 
selective  radiation  in  the  glower,  contrary  to  the  general  impression 
regarding  it. 


The  property  of  auto-decoherence  is  apparently  allied  to  the  prop- 
erty of  anti-coherence,  in  which  the  resistance  of  a  contact,  originally 
low,  suddenly  increases  as  soon  as  an  electric  impulse  or  discharge 
crosses  the  contact.  Any  satisfactory  theory  of  auto-decoherence 
might,  therefore,  be  expected  to  furnish  a  theory  for  the  action  of 
an  anti-coherer.  Nevertheless,  it  is  quite  possible  that  the  principle 
of  some  particular  anti-coherer  might  be  quite  different  from  the 
principle  of  some  particular  coherer  in  the  action  of  automatic  restor- 
ation. Finally,  in  the  automatic  restoration  of  an  anti-coherer  from 
the  high-resistance  to  the  low-resistance  condition,  entirely  different 
causes  must  be  invoked,  such  as  absorption.  Thus,  if  a  layer  of  oxide 
injected  between  the  surfaces  on  the  passage  of  the  discharge  should 
be  the  cause  of  increase  of  resistance  in  an  anti-coherer,  any  chem- 
ical action  which  rapidly  and  automatically  reduced  or  removed  this 
oxide  would  account  for  the  automatic  coherence,  or  restoration  to 
the  original  condition.  A  wide  field  for  useful  research  lies  in  the 
further  analysis  of  the  complex  physical,  chemical  and  electrical 
actions  manifested  in  coherers  and  in  anti-coherers. 


Modern  Illuminants. 

The  properties  of  recent  illuminants  form  the  subject  of  two 
articles  abstracted  in  this  week's  Digest.  One  of  the  papers  in  ques- 
tion deals  exclusively  with  the  Ncrnst  lamp,  which  the  author  sub- 
jected to  an  exhaustive  spectro-photometric  study  with  the  purpose 
of  settling  definitely  the  quality  of  the  light  under  various  condi- 
tions. The  results,  while  not  differing  widely  from  those  previously 
reported,  are  in  some  particulars  rather  striking.  It  was  found  that 
integrating  all  the  radiation  by  means  of  the  spectro-photometer, 
the  actual  color  of  the  light  from  the  Nernst  lamp  at  rated  normal 
current  strength  is  very  closely  similar  to  that  of  the  Hefner  standard. 
At  subnormal  current  strength  the  former  is  more  reddish  than  the 
latter,  but  at  currents  above  normal  becomes  whiter,  rapidly  ap- 
proaching the  color  of  the  acetylene  flame.  This  result  appears  at 
first  sight  most  curious,  since  to  the  eye  the  Hefner  standard  is  de- 
cidedly reddish,  while  the  Nernst  glower  appears  almost  white. 
There  is  no  going  back  of  the  returns  to  be  allowed,  however,  and 
the  changed  appearance  of  the  two  lights  to  the  eye  nuist  be  set 
down  to  the  sensory  imperfections  of  that  useful  but  erratic  organ. 
The  cause  is  doubtless  the  extreme  difference  in  absolute  brilliancy 
between  the  Hefner  light  and  the  Nernst.  the  strong  red  component 
of  the  latter  being,  as  it  were,  drowned  out  by  the  intensity  of  ihe 
other  components  and  their  more  active  stimulation  of  the  retina. 
In  the  stcp-by-step  comparison  with  the  spectro-photometer  this 
effect  disappears.  It  is  a  good  example  of  the  unusual  and  annoying 
difficulties    tliat    turn    tip    in    photometry.      .Viiotlier    interesting    fact 


The  second  note  deals  with  the  general  view  of  some  modern 
illuminants  from  the  standpoint  of  current  British  practice.  An 
interesting  fact  here  brought  out  regarding  the  Nernst  lamp  is 
that  it  has  been  extensively  used  in  Buckingham  Palace  for  the 
last  year  and  has  there  effected  a  saving  in  current  of  about  50  per 
cent.  The  Nernst  lamp  is  generally  credited  with  materially  higher 
efficiency  than  the  ordinary  incandescent,  but  a  difference  of  50  per 
cent,  would  argue  either  poor  incandescents  to  start  with,  a  more 
efficient  Nernst  lamp  than  is  found  in  American  practice,  or  skill 
in  the  plan  of  the  substitution  of  the  one  for  the  other.  It  is  not  an 
easy  thing  to  compare  the  relative  current  taken  by  two  lights  used 
in  succession  to  illuminate  the  same  space,  and  figures  obtained  in 
this  way  are  somewhat  unconvincing.  The  author  then  considers  the 
mercury  arc,  which  he  believes  has  a  great  future  before  it.  This 
may  be  so,  but  some  method  of  avoiding  the  color  difficulty  must 
first  be  found.  Mercury  arcs  worked  at  unusually  high  intensity  arc 
to  the  eye  less  offensive  than  others  on  just  the  same  principle  noted 
with  respect  to  the  comparison  between  Hefner  and  Nernst  lamps, 
but  no  amount  of  increased  brilliancy  will  put  into  the  mercury 
spectrum  rays  that  are  not  there.  In  spite  of  the  color  question, 
however,  the  mercury  arc  may  find  a  very  considerable  application 
where  cheap  light  is  the  first  consideration.  The  low-ampere,  high- 
voltage  enclosed  arc  is  nearly  or  quite  as  offensive  in  color  as  the 
mercury  arc,  yet  it  has  come  into  large  commercial  use,  and  that, 
loo,  in  places  where  one  would  expect  some  sort  of  care  in  the 
quality  of  the  illumination.  Out  of  doors  in  certain  classes  of  street 
lighting  especially  there  seems  no  good  reason  why  the  mercury 
arc  should  not  be  freely  used,  at  least  .so  far  as  its  color  is  con- 
cerned. 


In  spite  of  the  work  which  has  been  done  on  the  Nernst  lamp,  it 
has  thus  far  made  slow  progress  in  American  practice.  The  mercury 
arc  is  in  a  frankly  experimental  stage  from  which  it  may  be  expected 
to  emerge  albeit  perhaps  somewhat  slowly.  Meanwhile  work  on 
\acnum  tube  lighting  proper  goes  on  slowly  and  with  somewhat 
indecisive  results.  Another  promising  line  of  investigation,  on  arcs 
between  pencils  in  which  carbon  enters  in  part  or  not  at  all,  is  being 
vigorously  pursued,  but  still  with  the  promised  land  just  a  few  days' 
ii'arch  ahead.  After  all  the  research  of  the  last  five  years  or  so, 
the  incandescent  lamp  holds  the  field  against  all  comers  in  spite  of 
its  manifest  limitations.  The  enclosed  arc  has  pushed  its  way  into 
extensive  lise  in  this  country,  but  is  little  used  elsewhere  on  ac- 
count of  the  large  energy  consumption  of  the  device  as  a  whole. 
American  requirements  demand  the  saving  of  labor  as  of  prime  im- 
portance, and  no  device  that  increases  this  item  can  make  its  way 
except  by  overcoming  extreme  inertia.  The  added  labor  in  cleaning 
and  renewals  is  one  of  the  factors  that  tends  against  the  Nernst  lamp 
as  against  the  incandescent.  The  mercury  arc  ought  to  be  helped  by 
this  consideration  unless  the  renewals  should  prove  to  be  heavy. 
Technically  the  situation  is  extremely  interesting,  with  four  or  five 
forms  of  high-eniciency  lamps  far  advanced  in  the  experimental 
stage  and  already  beginning  to  find  place  in  commercial  practice. 
Eventually  a  device  which  is  technically  good  is  bound  to  make  its 
way  in  the  world,  but  sometimes  very  slowly  against  the  pressure 
of  competition.  In  the  present  instance  it  may  be  regarded  as  certain 
that  some  of  the  newer  illuminants  will  come  into  considerable  use, 
but  which  it  would  be  rash  to  predict.  No  one  of  them  seems  to 
have,  however,  the  elements  of  success  to  the  point  of  revolutionizing 
the  general  art  of  illumination. 
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Tcniblc  Disaster  on  Paris  UndtTKround  Road. 


A  very  serious  disaster  nccurred  on  the  Paris  underground  electric 
road  on  .AuKu^t  10,  liy  wliidi,  accordiiij;  to  the  olVicial  esiinialc,  100 
l)ersons  lo.st  tlicir  lives,  84  bodies  liaviiin  alreaily  been  found  The 
causes  of  the  accident  arc  eiinaKing  the  altontion  of  the  olHcials, 
Several  versions  of  the  disaster  have  been  reported,  but  the  main 
(acts  which  have  been  cabled  are  the  following:  "Train  No.  43, 
which  cauMil  the  accident,  came  from  I'orte  Dauphine,  at  the  en- 
trance to  the  Mills  dc  lliuilosne,  in  the  western  part  of  I'aris,  and, 
passing  under  the  Place  de  I'Ktoile,  where  the  Arc  de  Triomphe 
stands  at  the  crest  of  the  Champs  I'^lysees,  circled  the  northerly 
((uarter  of  the  city.  In  this  northern  (piarter— a  manufacturing  sec- 
tion— the  train  picked  u()  numbers  of  workmen,  who,  after  their  day's 
work,  were  returning  to  their  homes  in  the  populous  eastern  arron- 
disentcnts  of  the  city.  On  reaching  the  neighborhood  of  the  Ceme- 
tery of  I'ere  La  Chaise,  the  motor  failed  to  act  properly,  and  the 
train  waited  at  the  station  of  Les  Charoiines  until  the  arrival  of  a 
second  train,  which  pushed  the  crippled  train  forward,  making  a 
total  of  sixteen  coaches. 

"After  preceding  about  joo  yards  towards  Menilnioniaiit  station, 
the  damaged  motor  set  tire  to  the  engine  of  the  lust  train.  The  fire 
burned  fiercely,  raising  quantities  of  smoke.  Sinuiltan'cously  the 
electric  lights  on  the  trains  went  out,  leaving  the  passengers  in  total 
darkness,  except  for  the  light  of  the  burning  engine  far  ahead.  This 
impeded  the  progress  of  the  trains  toward  Menilmontant. 

"The  terror-stricken  passengers  got  out  and  tried  to  grope  their 
way  back  to  Les  Charonnes.  The  current  which  continued  in  the 
rails  is  believed  to  have  stunned  or  killed  many.  A  number  of  the 
passengers  managed  to  reach  Les  Charonnes  station,  but  the  main 
body  of  the  passengers  was  overcome  by  the  heat  and  smoke.  A 
terrible  panic  occurred  among  those  behind,  and  the  horror  of  the 
situation  was  increased  by  a  third  train  crashing  into  the  fiery  mass, 
and  adding  another  crowd  of  panic-stricken  passengers  to  those 
seeking  an  outlet.  Owing  to  the  dense  suffocating  smoke,  few  pas- 
sengers escaped,  and  it  was  some  hours  before  rescuers  could  pene- 
trate into  the  tunnel." 

It  is  believed  that  the  conditions  in  New  York,  with  fire-proof 
cars  in  the  subway  will  not  allow  such  an  accident  to  occur  there. 
In  London  elaborate  precautions  have  been  taken  to  minimize  the 
danger  in  the  tube  system.  A  cable  dispatch  from  Berlin  of  August 
II  says:  "The  tunnel  disaster  on  the  Paris  Metropolitan  Railroad 
has  caused  the  management  of  Berlin's  new  electric  road,  which  is 
partly  underground,  to  make  a  speedy  investigation  into  whether 
a  similar  accident  was  possible  here.  Experts,  after  carefully  ex- 
amining to-day  the  cars,  motors  and  the  three  underground  stations, 
concluded  that  no  danger  exists,  and  that  it  is  unnecessary  to  change 
the  construction  of  the  cars." 


The  Curability  of  Cancer. 


Considerable  attention  is  being  paid  in  this  country  to  the  .treat- 
ment of  cancer  by  the  Rontgen  ray  and  much  hope  has  been  enter- 
tained as  to  some  of  the  results.  Work  has.  also  been  going  on  in 
Europe,  and  some  results  are  now  reported  from  England  by  cable. 
One  report  was  made  on  August  7  by  eminent  bacteriologists,  who 
have  been  engaged  entirely  in  the  last  six  months  in  research  work 
at  the  laboratory  of  the  Royal  College  of  Surgeons,  under  the  aus- 
pices of  the  cancer  research  fund.  Drs.  Murray  and  Bash  ford,  who 
were  among  those  appointed  investigators,  declare  that  nothing  is 
being  neglected  by  the  committee,  and  consequently  much  research 
has  taken  place  with  respect  to  incipient  cancer  in  lower  animals,  yet 
the  causes  of  cancer  in  these  animals  are  often  of  an  entirely  different 
nature  from  those  in  man.  The  parasitic  conditions  are  different,  while 
the  treatment  which  would  be  adopted  and  proves  successful  in  the 
cases  of  animals,  could  never  be  applied  to  human  beings.  The  cancer 
cure,  said  one  of  the  physicians,  will  never  be  discovered  by  one 
man.  When  it  is  foimd  it  will  be  by  the  continuous  efforts  of  every 
one  engaged.  One  little  clue  leads  to  another  and  nobody  hides 
anything  or  tries  to  hide  anything  from  his  colleagues.  Moreover, 
there  is  not  the  slightest  intimation  in  the  report  presented  a  week 
ago  to  the  first  annual  meeting  of  the  Cancer  Research  Fund  Com- 
mittee that  any  definite  results  from  the  experiments  are  imminent. 

Prof.  Duguet,  an  eminent  Paris  physician  and  professor  in  the 
French  Academy  of  Medicine,  declares  that  the  experiments  hitherto 
made  have  revealed  nothing  on  which  to  base  scientific  treatment. 


lie  says;  "Wc  are  still  Kcoping  in  the  dark  with  regard  lo  the  re- 
ported cures  by  the  X-rays.  My  long  experience  in  the  largest  hos- 
pitals in  i'aris  has  ni:ide  me  most  sceptical.  Believe  me,  these 
'cures'  are  not  definite."  The  Middlesex  Hospital  in  London  is 
the  pioneer  in  cancer  research  in  Great  Britain.  It  receives  sugges- 
tions of  cures  from  all  parts  (jf  the  worhl  weekly.  Many  arc  fairly 
tried,  but  hitherto  without  success.  The  Middlesex  Hospital  <loclor8 
authorize  the  positive  statement  that,  while  they  do  not  assert  that 
they  have  effected  anything  like  a  cure  by  means  of  the  X-rays  and 
iMiisen  light  treatments,  yet  the  pain  has  been  minimized. 


Results  of  the  International  Telegraph  Conference. 


The  (iernian  C'hamber  of  Connnerce  has  received  the  following 
notice  from  the  (ierman   Post  Office  Department: 

The  International  Telegraph  Conference  in  London  has  resolved 
to  abstain  from  the  compulsory  introduction  of  the  official  vocabulary 
for  cipher  telegr.ims,  issued  by  the  Berne  International  Bureau  of 
telegraph  administrations.  Instead  of  such  a  limitation,  a  consid- 
erable increase  in  the  number  of  words  permissible  for  cipher  tele- 
grams has  been  approved.  According  to  the  resolutions  passed  in 
London  (which  still  reciuire  the  approval  of  the  various  governments 
and  presumably  will  not  go  into  effect  prior  to  July  1st,  K/J^J,  there 
may  be  used  besides  those  heretofore  permissible  all  such  words,  no 
matter  whether  actual  or  artificially  constructed,  as  are  so  consti- 
tuted that  their  syllables  may  be  pronounced  in  the  German,  Eng- 
lish, Spanish,  French,  Dutch,  Italian,  Portuguese  or  Latin  lan- 
guages. Cipher  words  may  contain,'  as  heretofore,  up  to  ten  letters, 
according  to  the  Morse  alphabet. 

This  provision  embraces  the  entire  vocabulary  issued  by  the  In- 
ternational Bureau  of  Telegraph  Administrations  at  Berne,  and  all 
word  constructions  whose  syllables  show  such  a  change  of  vowels 
and  consonants  as  to  be  utterable  in  accordance  with  the  usage  of 
any  of  the  foregoing  languages.  On  the  other  hand,  such  cipher 
words  are  prohibited  as  contain  a  group  of  consonants  and  vowels 
not  enunciable  in  the  languages.  In  all  such  words,  each  five  letters 
would  count  as  a  w'ord. 

A  combination  of  two  or  more  open  words  will  not  be  permis- 
sible in  cipher  telegrams. 

The  object  of  the  resolutions  is  to  render  more  lenient  the  rules 
governing  cipher  words  without  encumbering  telegraphing  by  word 
formations  that  are  apt  to  prevent  the  rapid  comprehension  and 
transmission  of  the  characters. 


Development  of   High  Speed  Traction. 


A  cable  dispatch  from  Berlin,  Germany,  of  August  11  says:  "A 
statement  is  published  here  to-day,  evidently  from  information  given 
by  Privy  Councillor  Rathenau,  managing  director  of  the  Allgemeine 
Elektricitats  Company,  regarding  the  object  of  his  forthcoming  visit 
to  the  United  States.  According  to  the  statement  he  will  conduct 
negotiations  for  the  delimitation  of  the  spheres  of  interest  of  the 
Allgemeine  Elektricitats  Company  and  the  General  Electric  Company 
in  neutral  countries,  thus  avoiding  mutual  competition.  His  visit 
also  has  reference  to  the  exchange  of  experience,  designs,  patents, 
etc.  Herr  Rathenau  will  examine  the  situation  in  the  United  States, 
with  a  view  to  the  utilization  there  of  the  experiments  which  the 
German  electric  companies  have  made  during  the  past  two  years  in 
electric  high-speed  traction  on  the  standard-gauge  road  from  Berlin 
to  Zossen." 

"The  statement  intimates  that  American  capitalists  are  ready  to 
undertake  a  broad-gauge  long-distance  electric  road  with  the  co- 
operation of  the  great  Berlin  companies,  and  that  the  latter  are  more 
than  ready  to  place  the  results  of  their  experiments  at  the  disposal 
of  the  American  exploiters,  since  it  is  considered  that  such  a  course 
would  be  the  quickest  way  of  inducing  the  government  authorities 
here  to  undertake  the  application  of  the  same  system  on  German  soil. 

"Although  the  Zossen  experiments  demonstrated  the  possibility  of 
100  miles  an  hour,  the  experimenters  believe  that  it  will  be  a  long 
time  before  the  government  and  the  legislators  can  be  persuaded  to 
inaugurate  the  system  of  high-speed  transit  between  the  chief  cities 
of  the  empire.  The  statement  concludes :  "The  sooner  the  prac- 
ticability of  the  German  experiments  is  proved  in  the  United  States, 
the  sooner  can  we  expect  the  introduction  of  electric  high-speed 
trains  in  our  own  country.  This  would  insure  a  new  period  of  pros- 
perity for  the  electrical  industry." 


August  15,  1903. 
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The  Electric   Installation  on  Board  U.  S.  Battleships 
Connecticut  and  Louisiana. 


By  R.  M.  Klein. 

Tlili  Connecticut  and  Louisiana,  the  two  16,000-ton  battleships 
now  under  construction,  the  former  at  the  New  York  Navy 
Yard,  the  latter  at  the  works  of  the  Newport  News  Shipbuild- 
ing &  Dry  Dock  Company,  represent  a  new  type  of  battleship,  greater 
in  displacement  than  any  heretofore  designed  for  our  navy  and  car- 
rying heavier  arnianitMU  than  any  warsliip  now  aHoat,  cither  in  our 
navy  or  abroad. 

The  main  battery  consists  of  four  12-in.,  eight  8-in.  and  twelve 
/-in.  breech-loading  rilles.  The  12-in.  guns  are  mounted  two  each 
in  a  forward  and  after  turret,  the  8-in.  guns  two  in  each  of  four 
turrets  arranged  one  at  each  corner  of  a  rectangle,  or  what  is  com- 
monly known  as  quadralateral  turrets,  the  7-in.  guns  are  each  in  a 
separate  armored  compartment  on  the  gun  deck.  The  secondary 
battery  consists  of  twenty  3-in.  (14-pounder)  rapid-fire  guns,  twelve 
3-pounder,  seven  automatics,  and  numerous  guns  of  smaller  calibre. 

The  use  of  electricity  aboard  modern  naval  vessels  is  so  extensive 
that  to  interrupt  the  supply  during  action  would  mean  certain  defeat 
for  a  vessel  were  she  matched  against  any  vessel  which  approached 
her  equal.  Realizing  the  importance  of  the  above,  these  battleships 
have  been  designed  to  carry  two  complete  and  independent  electric 
plants  each  capable  of  handling  the  entire  load  which  may  be  required 
in  action. 

The  electric  applications  aboard  ship  arc  divided  into  three  dis- 
tinct classes:  (i)  Illumination,  (2)  power  for  driving  auxiliaries, 
(3)  signaling  or  communication. 

The  lighting  system  is  installed  as  two  distinct  systems,  each 
having  separate  feeders  and  mains  and  known  as  the  "Battle  Service" 
and  "Lighting  Service."  The  battle  service  comprises  all  lights 
below  the  protective  deck,  including  those  in  engine  and  fire  rooms, 
magazines,  store  rooms,  and  the  like ;  all  lights  at  guns,  ammunition 
lioists,  winches,  cranes  and  other  auxiliaries  whose  operation  may 
be  required  during  action;  signaling  lights,  the  ship's  running  lights 
and  only  sufficient  other  lights  in  passages  to  afford  convenient  access 
to  the  various  portions  of  the  ship.  When  necessary  to  install  a  light 
in  a  location  which  might  render  it  visible  by  the  enemy,  a  "battle 
lantern"  is  used,  this  lantern  being  fitted  with  a  sliding  screen  which 
allows  the  light  to  shine  only  over  an  arc  of  about  90°,  and  can  be 
entirely  screened  if  required,  this  feature  being  identical  with  that  of 
the  ordinary  bull's  eye  or  dark  lantern. 

The  battle  service  will  efficiently  light  all  parts  of  the  ship  subject 
to  access  during  action,  and  all  other  auxiliaries  whose  manipulation 
and  operation  during  action  is  essential,  but  at  the  same  time  to 
>hield  all  lights  against  external  visibility.   ' 

The  lighting  service  includes  all  lights  not  included  in  the  battle 
service,  such  as  lights  in  state  rooms,  offices,  mess  rooms,  crews' 
spaces,  and  the  like,  and  also  supplies  current  to  the  desk  and  bracket 
fans  in  officers'  quarters.  To  efficiently  light  each  of  these  vessels 
requires  the  use  of  eleven  hundred  fixtures,  of  which  about  730  are 
on  the  battle  service,  the  remainder  being  on  the  lighting  service. 

The  fixtures  used  are  simple  in  design  and  neat  in  appearance, 
the  types  most  used  being  the  steam  tight  globe  (Fig.  i)  and  the 
ceiling  fixture  (Fig.  2).  These  consist  of  a  casting  which  has  a 
boss  into  which  the  conduit  carrying  the  wires  taps,  and  a  knuckle 
thread  into  which  the  glass  globe  screws,  the  lamp  socket  being 
secured  to  the  casting  by  machine  screws,  a  rubber  gasket  inter- 
vening. The  steam-tight  globe  is  protected  by  a  stout  metal  guard, 
as  shown  in  the  illustration.  This  type  of  fixture  is  made  in  three 
types,  differing  only  in  the  method  of  support :  that  shown  in  Fig. 
T  is  the  bulkhead  type  and  is  secured  by  a  bracket  cast  in  one  with 
the  conical-cap,  the  other  types  being  the  drop  type,  which  is  sup- 
ported by  the  conduit  alone,  and  the  deck  type,  in  which  the  conduit 
enters  the  fixture  from  the  side  instead, of  the  top,  the  fixture  being 
supported  by  a  bracket  cast  across  the  top  of  the  conical  cap. 

The  ceiling  fixture  is  used  in  passages  around  the  officers'  quarters, 
in  reception  cabins,  mess  rooms,  and  the  like,  and  is  the  standard 
overhead  light  for  all  locations,  in  which  the  fixture  is  not  liable  to 
injury.  The  steam-tight  globe  is  used  in  engine  and  fire  rooms, 
ammimition  passages,  store  rooms  and  is  the  standard  fixed  light  for 
ali  locations  where  the  fixture  is  subject  to  injury. 

Six  30-in.  hand-control  projectors,  or  searchlights,  will  be  in- 
stalled.    These  will  be  located,  one  on  a  platform  at  the  base  of  the 


fore  topmast,  two  on  the  Hying  bridge,  one  on  a  platform  at  the  base 
of  the  main  topmast,  and  two  on  a  platform  on  the  mainmast  well 
above  the  after  bridges.  Each  projector  will  be  equipped  with  a 
horizontal  lamp  designed  for  both  hand  and  automatic  feed.  Speci- 
fications require  each  projector  to  project  a  beam  of  light  of  sufficient 
intensity  to  render  plainly  discernible  on  a  clear  dark  night  a  light- 
colored  object  10  x  20  ft.  in  size,  at  a  distance  of  not  less  than  6,000 
yards.  Each  light  will  operate  on  a  i2S-volt  circuit  in  series  with 
a  regulating  rheostat,  and  require  a  current  of  about  80  amp.  with  60 
volts  across  the  arc. 

Motors  will  be  used  for  the  following  purposes :  (o)  To  drive 
ventilating  fans  and  blowers,  {b)  carrying  ammunition  from  mag- 
azines to  hoists,  (c)  hoisting  ammunition,  {d)  turning  turrets,  (e) 
elevating  and  depressing  guns,  (/)  ramming  shells  into  the  breech  of 
guns,  (g)  to  operate  deck  winches,  (/i)  to  operate  boat  cranes,  (;) 
to  whip  ammunition  from  the  main  deck  to  the  bridge  and  military 
tops,  (/e)  for  laundry  machinery,  (/)  for  driving  tools  in  machine 
shop,  (m)  for  operating  automatic  power  doors,  («)  for  operating 
fresh  water  pumps  and  sanitary  pumps. 

The  ventilating  system  comprises  thirty-three  fixed  fans,  varying 
in  size  from  those  requiring  a  fraction  of  a  horse-power  each  for 
their  operation,  to  8o-in.  steel  plate  fans  requiring  11  horse-power 
each.  Each  of  the  above  fans  will  be  driven  by  its  own  independent 
shunt-wound  electric  motor,  direct-connected,  the  control  panel  con- 


FIGS.    I    .\Nl)  2. — BATTLESHIP   FIXTURES. 

laining  the  usual  starting  resistance  fitted  with  automatic  overload 
and  no  voltage  release.  All  fans  are  designed  to  deliver  their  specified 
amount  of  air  at  a  pressure  of  I  oz.'when  running  at  normal  speed, 
but  are  capable  of  being  driven  at  about  double  normal  speed,  in 
which  case  the  air  is  delivered  at  a  pressure  of  1J/2  oz.  The  speed 
control  is  effected  by  varying  the  resistance  except  for  the  smaller 
fans,  in  which  case  resistance  in  series  with  the  armature  will  control 
the  speed. 

In  addition  to  the  above,  each  >hip  will  be  supplied  with  six  small 
portable  electric  fans,  each  consisting  of  a  J4-hp  series  motor  mounted 
on  a  common  shaft  with  an  exhauster  which  it  drives  at  a  speed  of 
about  2,200  r.p.m.,  causing  a  delivery  of  about  500  cu.  ft.  of  air  per 
minute  (free  exhaust).  These  sets  are  very  compact,  the  overall 
dimensions  being  about  18  x  18  x  12,  and  weigh  approximately  100 
pounds.  They  are  used  for  temporary  ventilation  when  necessary  to 
work  in  such  localities  as  are  not  reached  by  the  main  ventilating 
.=ystem,  such  as  double  bottoms,  inside  of  boilers  and  the  like.  Each 
of  these  sets  is  supplied  with  two  25-ft.  lengths  of  canvas  hose  with 
coiiplii^gs  permitting  of  attachment  to  inlet  and  outlet  of  exhauster 
or  to  attach  together,  forming  a  50-ft.  length,  which  can  be  con- 
nected to  either  the  inlet  or  the  outlet  of  the  exhauster. 

The  officers'  quarters,  wardrooms  and  the  like  are  liberally  fitted 
with  desk  and  bracket  fans,  the  former  being  12  in.  in  diameter,  rated 
at  1/12  hp,  the  latter  16  in.  in  diameter  rated  at  K,  hp.  Forty-five  of 
llic  former  and  eight  of  the  latter  will  be  installed  on  each  vessel. 

.\t  a  comparatively  recent  date  a  ship's  ventilating  system  con- 
sisted of  a  few  large-sized  blowers,  generally  located  in   pairs  with 
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larKc  iiiaiii  dticts  liaxiiiK  many  turns,  bends  and  witli  hranclics  Icud- 
iuK  to  tlie  vuriuus  coni|)ai'lincntN.  'I'liis  .sysleni  i'c(|uircd  an  excels 
in  uir  pressure  at  the  fan  in  order  tu  maintain  a  certain  head  at  the 
dischaPKc  outlet,  owiuK  '*>  tlic  l<>!>!'  by  friotion  of  tlie  pipes  and  to  (he 
indirect  leads  of  the  main  ducts.  Many  of  llie  principal  water  li|{ht 
bulkheads  were  pierced  by  the  ducts  and  this  necessitated  the  use 
of  valves  so  installed  as  to  be  of  convenient  operation,  which  could 
be  closed  in  an  emergency  to  maintain  the  water  liKlilness  of  the 
various  compartments  below  the  water  line.  All  leads  throuKh  the 
protective  deck  required  armored  bars  or  gratings  in  the  openmgs. 

The  ventilating  systems  of  the  Contiectiiut  and  Louisiana  are  so 
designed  as  to  minimi/c  the  mmiber  of  leads  through  the  protective 
deck,  and  in  no  instance  is  any  one  of  the  pi  incipal  water-tight  bulk- 
heads pierced  by  a  ventilating  duct.  The  llcxibility  of  this  system 
employing  a  number  of  small  units  as  compared  with  a  few  large 
iiies,  possesses  many  advantages  which  are  at  once  apparent,  and 
the  installation  of  such  a  system  is  only  rendere<l  possible  by  the  use 
of  the  electric  drive. 

Conveyor  motors  are  used  for  carrying  ammunition  from  tiic 
magazines,  along  the  passages  to  the  base  of  the  amnumition  hoists. 
Four  conveyors  will  be  installed,  two  leading  aft  from  the  forward 
magazines,  one  on  the  port  side  and  one  on  the  starboard  side,  and 
two  leading  forward  from  the  after  magazines,  one  port  and  one 
starboaril.  Kach  conveyor  will  be  about  80  ft.  long  and  will  consist 
of  two  endless  sprocket  chains  with  metal  aprons  and  stifTeners  at 
suitable  intervals.  Motors,  one  to  each  conveyor,  will  be  shunt 
wound,  reversible,  of  about  five  hp,  and  will  drive  through  gea*-ing. 

Twenty-six  endless  chain  amniunition  hoists,  each  driven  by  a 
,vhp  motor,  will  deliver  the  anununition  from  the  lower  passage  to 


I'lpupped  for  electrical  rotation.  Tliiii  will  be  ilone  by  titting  each 
turret  with  two  motors  of  ecjual  capacity,  either  one  of  which  will 
be  capable  of  operating  the  turret  in  case  of  failure  on  the  part 
of  the  other,  allhough  normally  they  will  IkjII)  operate  in  parallel. 
l''or  the  i^  in.  turrets  two  motors  of  not  less  than  JS  I'P  will  lie 
installed  in  each,  and  for  the  8-in.  turrets,  two  motors  of  not  le»!i 
than  15  hp  will  be  installed  in  each.  As  in  previous  lialtleshipH,  the 
Ward  Leonard  system  of  control  will  be  used,  but  a  modification 
of  former  naval  practice  will  be  introduced  for  the  operation  of 
these  auxiliaries  which  renders  possible  a  material  reduction  in  the 
capacity  and  number  of  generating  units  in  the  ship's  electric  plant. 

Reference  to  Fig.  .1  will  show  the  method  of  afiplying  the  Ward 
Leonard  system  of  control  to  turret  turning,  as  installed  on  many 
ships  of  our  navy,  and  which  up  to  the  present  time  has  been  standard 
practice  for  this  eleclric:il  application. 

A  separate  generating  set  is  recpiircd  especially  for  each  turret, 
it  being  further  necessary  to  render  the  generator  a  shunt  machine 
and  separately  excite  its  field  before  it  is  available  for  turret  turning. 
The  generator  terminals  are  led  direct  to  the  turning  motor,  ter- 
minals, the  field  of  the  generator  being  led  through  a  variable  re- 
sistance, the  latter  being  controlled  by  the  turret  operator.  It  will 
be  readily  seen  that  the  motor,  having  a  separately  excited  field,  will 
run  at  a  speed  proportional  to  the  impressed  armature  voltage,  the 
latter  being  dependent  on  the  field  current  of  the  generating  set, 
which  is  controlled  by  the  turret  operator;  and  furthermore,  the 
motor  speed  will  be  definite  for  any  fixed  position  of  .the  controller 
handle,  and  that  speed  will  be  maintained  against  any  and  all  varia- 
tions of  load,  due  to  friction,  listing  of  the  shi|).  the  impact  of  a  shell, 
up  to  the  point  where  a  fuse  blows  or  a  circuit-breaker  is  thrown. 
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Figs.  3  .\nd  4. — Circuits  of  Ttjrrf.t  Motors. 


the  --in.  guns  and  secondary  battery.  These  are  in  addition  to  the 
ammunition  hoists  for  the  turret  guns.  All  the  iriaiti  battery  guns 
will  be  supplied  by  hoists  leading  direct  from  the  lower  passages, 
but  certain  guns  of  the  secondary  battery  are  so  located  as  to  require 
the  ammunition  being  hoisted  first  to  the  berth  deck,  then  carried 
along  to  other  hoists  and  raised  to  the  upper  deck  at  the  gun  loca- 
tions. 

The  new  arrangement  of  the  main  broadside  battery,  wherein  by 
means  of  a  center  line  armor  bulkhead  on  the  gun  deck  and  suitably 
located  transverse  armored  bulkheads,  each  of  the  twelve  7-in.  guns 
is  located  in  a  separate  armored  compartment,  renders  imperative 
a  separate  ammunition  supply  for  each  gun.  On  former  vessels  the 
main  broadside  battery  was  installed  in  a  more  or  less  open  com- 
partment, which  would  render  possible  the  supplying  of  ammunition 
to  more  than  one  gun  from  the  same  hoist.  The  new  arrangement  in 
which  a  guir  would  be  temporarily  rendered  hors  dc  combat  by  a 
failure  of  its  individual  ammunition  hoist  adds  to  the  importance  of 
this  electricaL  application  and  the  reliance  which  must  be  placed  in 
the  electric  motor  and  in  the  ability  of  the  ship's  plant  to  furnish 
the  necessary  power  under  any  and  all  conditions. 

Each  ammunition  hoist  motor  will  be  shunt  wound,  reversible, 
enclosed,  dust  and  moisture  tight,  with  suitable  openings  (fitted  with 
w^ater-tight  covers)  to  allow  inspection  and  adjustment  to  brush 
rigging  and  the  like.  Motors  will  be  geared  to  the  ammunition 
hoist  sprockets,  each  armature  shaft  being  fitted  with  a  solenoid 
brake,  which  will  set  automatically  and  prevent  turning  of  the  ar- 
mature in  case  of  failure  of  the  line  voltage. 

Each  of  the  six  turrets  with  its  respective  pair  of  guns  will  be 


While  the  above  adaption  of  the  Ward  Leonard  principle  attains 
the  desired  result,  viz.:  a  precise,  definite  and,  if  required,  constant 
speed  of  rotation  of  the  turret,  it  is  only  acquired  at  the  expense 
of  a  large  number  of  units  in  the  generating  plant  and  a  certain 
amount  of  complication  on  the  switchboard  and  in  the  ship's  wiring. 
These  drawbacks  grow  more  marked  as  the  number  of  turrets  in  the 
ship  increases.  On  ships  of  the  Virginia  class,  each  of  which  has 
four  turrets,  the  electric  plants  consist  of  two  loo-kw  and  50-kw 
generating  sets.  Of  these,  five  50-kw  sets  (four  in  operation  and 
one  in  reserve)  must  necessarily  be  assigned  to  the  turret  turning 
system.  Not  only  a  large  number  of  sets  must  be  used,  but  a  total 
of  250  kw  of  the  plant  is  used  up  in  the  turret-turning  system, 
whereas  not  over  65  kw  will  be  consumed  in  operating  the  turrets, 
considering  all  of  them  in  operation  at  full  load  at  the  same  time,  the 
latter  supposition  being  most  highly  improbable.  Smaller  units  than 
50  kw  could  not  be  installed,  as  the  system  of  interchangeability 
prevalent  in  naval  installations  would  be  marred  by  the  inability  of 
the  small  units  to  handle  either  the  lighting  or  the  searchlight  load 
of  the  ship,  should  emergency  so  require. 

The  Connecticut  and  Louisiana,  each  with  six  turrets,  would  re- 
quire a  rather  cumbersome  electric  plant  if  equipped  on  the  above 
outlined  scheme.  Instead,  a  motor-generator  designed  for  com- 
paratively high  speed"  and  consequently  compact  and  not  over  heavy 
will  be  installed  in  the  barbette  of  each  turret.  The  motor  end 
will  be  connected  direct  to  the  main  power  bus-bars  of  the  main 
switchboard,  the  connections  between  the  generator  end  and  the 
turning  motors  being  identical  with  those  used  in  the  former  scheme, 
embracing'  individual   generating  sets.     This   latter  scheme  not  only 
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allows  tilt  opcralioii  of  all  the  turrets  on  one  generator  or  set  of 
generators  in  parallel,  but  presents  the  advantage  of  subtracting  from 
liu-  reserve  power  of  the  plant  only  such  energy  as  is  actually  con- 
sumed in  turning  the  turrets.  This  scheme  is  shown  diagranimati- 
cally  in  Fig.  4. 

It  is  estimated  that  under  the  severest  service  conditions  the  com- 
bined power  used  in  turning  the  turrets  will  not  exceed  60  kw. 
I'urthermore,  in  the  individual  generating  set  scheme  (Fig.  3),  al- 
liiough  the  operation  of  a  turret  at  a  variable  speed  would  call  for 
a  variable  amount  of  power  to  be  supplied  from  the  dynamo  room, 
the  current  flowing  in  the  circuit  would  be  practically  constant  for 
all  speeds  of  rotation,  as  in  this  system  the  voltage  is  the  variable 
function  in  the  power  eciuation.  This  requires  the  circuit  between  the 
dynamo  and  turret-turning  motors  to  be  designed  (considering  heat- 
ing of  conductor)  on  a  basis  of  carrying  full  load  current  through- 
out the  time  of  operation  of  turret.  In  the  latest  scheme,  that  in- 
volving motor  generators,  although  the  generator  end  of  the  ap- 
pliance is  furnishing  about  full  load  current  at  variable  voltage  for 
the  several  stages  of  the  turret  operation,  the  motor  end  is  drawing 
from  the  line  a  variable  current  at  constant  voltage;  consequently 
the  lead  between  motor  generator  and  dynamo  room  needs  only 
to  be  designed  (considering  heating  of  conductor)  for  about  half 
the  current  carrying  capacity  of  that  necessitated  by  the  first  propo- 
sition. 

As  the  motor  generators  are  located  practically  adjacent  to  th-; 
lurning  motors,  it  will  be  seen  that  the  lead  between  turret-turning 
motors  and  generating  set  in  scheme  i,  is  nearly  identical  in  length 
with  lead  between  motor  generator  and  dynamo  room  in  scheme  2  ; 
keeping  this  in  mind,  the  former  paragraph  clearly  illustrates  econ- 
omy in  transmission  as  well  as  economy  in  cost  of  apparatus,  reserve 
power  and  weight. 

The  7-in.  guns  of  the  main  battery  and  all  secondary  battery  guns 
are  trained  solely  by  hand  power.  Each  turret  gun,  however,  is 
mounted  on  trunnions  and  elevated  or  depressed  to  the  proper  angle 
by  means  of  an  electric  motor.  As  the  guns  are  balanced  on  the 
trunnions  the  elevating  or  gun  training  motors  merely  have  to  over- 
conic  the  friction  load ;  or  in  case  a  shell  is  inserted  in  the  breech 
of  the  gun  prior  to  the  elevation  of  the  gun  to  the  proper  angle,  the 
training  motor  is  subjected  to  a  load  in  excess  of  the  friction  load 
if  depressing  the  muzzle,  and  a  load  smaller  than  the  friction  load  if 
elevating  the  muzzle.  Each  12-in.  gun  will  be  equipped  with  a  5-hp 
gun-elevating  motor,  and  each  8-in.  gun  with  a  2.5  hp  gun-elevating 
motor.  These  motors  will  be  shunt  wound,  reversible,  enclosed, 
waterproof,  with  the  usual  hand  holes  for  inspection.  Rheostatic 
control  will  be  used. 

For  ramming  the  shells  into  the  breech  of  the  i2-in.  and  8-in.  guns, 
a  "rammer  motor"  is  installed,  one  for  each  gun.  These  motors 
are  series  wound  and  subject  to  loads  which  are  largely  in  one  direc- 
tion. They  operate  the  rammer  through  a  friction  drive  so  adjusted 
that  in  case  the  shell  is  set  home  before  the  motor  is  stopped,  the 
clutch  win  slip  before  the  motor  draws  sufficient  current  to  throw  the 
circuit-breaker.  Each  12-in.  gun  will  be  equipped  with  a  7-hp  rammer 
motor  and  each  8-in.  gun  with  a  5-hp  rammer  motor. 

Each  turret  gun  has  its  individual  ammunition  hoist,  which  works 
on  the  principle  of  cables  or  hoisting  ropes  winding  on  and  off  a 
drum  which  is  actuated  by  an  electric  motor.  The  motors  will  be 
operated  through  a  controller  with  a  single  handle  which  will  allow 
sudden  reversal ;  the  carrying  of  the  load  in  either  direction ;  the 
automatic  locking  of  the  drum  against  rotation  in  either  direction, 
when  the  current  supply  is  cut  off,  and  the  operation  of  the  motor 
when  under  any  load  on  each  of  five  speeds.  For  the  12-in.  guns 
the  motors  must  handle  a  load  of  about  3,200  pounds,  and  will  be  of 
about  30  hp  each.  For  the  8-in.  guns  the  motors  must  handle  a 
load  of  abdut   i.ooo  pounds,  and  will  be  about  8-hp  each. 

Each  ship  will  be  fitted  with  six  double-headed  winches,  two  for- 
ward on  the  main  deck,  two  on  .the  upper  deck  in  the  waist  of  the 
ship  and  two  well  aft  on  the  quarter  deck.  These  winches  will  be 
used  in  coaling  ship,  handling  anchors  and  in  stowing  cargo.  Each 
winch  will  be  operated  by  a  2S-hp  motor.  These  motors  will  be 
series  wound,  reversible,  enclosed,  water  tight  and  designed  to 
withstand  strains  due  to  increase  of  speed  on  sudden  removal  of 
the  load.  The  two  forward  main  deck  winches  must  each  be  capable 
of  hoisting  a  2,200-pound  load  at  a  speed  of  300  ft.  per  minute,  and 
the  same  load  at  a  speed  of  30  ft.  per  minute;  the  two  upper  deck 
winches  to  hoist  2.200  pounds  load  at  a  speed  of  300  ft.  per  minute, 
the  quarter  deck  winches  to  hoist  a  2.200-pound  load  at  300  ft.  per 


minute,  and  a  13,200-pound  load  at  50  ft.  per  minute.  Specification.^ 
allow  an  option  between  gearing  and  electric  devices  for  obtaining 
the  necessary  speed  variations. 

Two  boat  cranes  will  be  used  to  handle  the  ship's  boats  and 
launches,  of  which  each  ship  carries  a  sufficient  number  to  float  her 
entire  complement  of  over  800  men.  The  cranes  will  be  electrically 
operated  with  separate  motors  for  hoisting  and  for  rotating.  Crane 
requirements  specify  a  hoist  of  33,000  pounds  at  a  speed  of  25  ft.  per 
minute,  and  a  rotation  at  the  rate  of  one  revolution  per  minute,  while 
carrying  the  above  load  and  with  the  ship  heeled  10°.  Motors  will 
be  enclosed,  water  tight  and  reversible,  the  hoisting  motor  being 
series  wound.  Moisting  motors  will  be  about  50  hp  each,  and  rotating 
motors  about  30  hp  each.  Both  motors  will  be  located  on  a  platform 
which  revolves  with  the  crane.  The  revolution  embracing  a  com- 
Iilcte  rotation,  it  will  be  necessary  to  lead  the  electric  wires  to  the 
crane  motors  through  contact  rings  and  brushes;  the  former  will 
probably  be  on  the  rotating  crane,  the  latter  being  the  terminals  of 
the  feeder. 

Laundry  machinery  will  be  electrically  driven  by  an  enclosed 
motor  of  about  10  hp.  The  machinery  workshop  of  each  vessel  will 
include  a  48-in.  extension  gap  lathe;  a  14-in.  lathe,  a  15-in.  stroke 
column  shaper,  a  vertical  drill  press,  a  i6-in.  sensitive  drill,  a  uni- 
versal milling  machine,  a  combined  hand  punch  and  shears,  an  emery 
grinder  with  two  12-in.  wheels,  and  a  30-in.  grindstone.  All  the 
machine  tools  will  be  electrically  driven,  either  direct-connected  or 
through  shafting  and  will  require  from  10  to  15  hp. 

All  doors  leading  between  boiler  rooms,  between  engine  rooms, 
between  boiler  and  engine  rooms,  from  boiler  rooms  into  bunkers, 
at  the  ends  of  the  main  aniniunition  passages  and  the  like,  and  the 
main  hatches  through  the  protective  deck,  both  fore  and  aft — in  all 
42  doors  and  five  armor  hatches — will  be  worked  on  a  power  system. 
Each  such  door  or  hatch  will  be  capable  of  operation  on  the  spot 
by  hand  or  by  power,  from  either  side  of  the  bulkhead  or  deck,  and 
all  must  be  capable  of  being  closed  by  power  simultaneausly  from 
an  emergency  station,  which  will  probably  be  located  in  the  pilot 
house.  If  electrically  operated  doors  are  used,  a  i-hp  motor  will 
be  installed  at  each  door  and  hatch,  47  in  all.  If  pneumatic  power 
is  used,  a  motor-driven  air  compressor  will  supply  the  energy.  In 
the  latter  case  the  motor  will  be  automatically  stopped  and  started 
by  pneumatic  operation  of  the  controller.  An  indicator  at  the  emer- 
gency station  will  enable  the  operator  to  determine  whether  any 
door  or  hatch  is  open  or  closed. 

Two  2-hp  motors  driving  centrifugal  pumps  will  be  used  in  con- 
nection with  the  fresh  water  system  for  circulation  between  the 
distiller  and  the  various  tanks.  Motors  will  be  automatically  stopped 
and  started  by  means  of  floats  operating  the  controllers.  Two  6-hp 
motors  driving  centrifugal  pumps  will  be  used  in  connection  w-ith 
the  salt  water  sanitary  service  or  flushing. 

Provision  will  be  made  for  the  installation  of  a  wireless  telegraph 
outfit.  This  outfit  will  be  supplied  by  the  government  and  installed 
probably  after  the  vessels  are  constructed  and  placed  in  commission. 
Pending  the  selection  of  the  most  satisfactory  apparatus,  in  con- 
nection with  which  exhaustive  experiments  are  now  being  conducted, 
no  definite  information  on  this  subject  as  applied  to  the  case  in  hand 
is  available.  Provision,  however,  will  be  made  for  supporting  the 
aerial  wires  and  sufficient  deck  space  will  be  reserved  for  the  in- 
stallation of  the  apparatus  of  such  system  as  may  be  eventually 
adopted,  or  as  may  be  installed  for  experimental  purposes. 

An  extensive  application  of  electrical  apparatus  will  be  found  in 
the  systems  of  communication  aboard  these  vessels.  About  90  voice 
pipes  will  be  installed,  most  of  which  will  be  fitted  with  suitable 
electric  calling  devices  in  the  shape  of  push  buttons,  bells,  buzzers 
and  annunciators. 

.\  liberal  disposition  of  push  buttons  in  the  officers'  quarters  allow 
the  calling  of  the  various  pantries,  orderlies,  messengers  and  the 
like,  to  the  various  staterooms,  cabins,  officers  and  messrooms  as 
required.  A  telephone  system  comprising  some  twenty-five  lines, 
running'  to  a  central  station,  will  be  installed.  In  addition  several 
private  lines  are  installed,  such  as  between  navigator's  stateroom  and 
dynamo  rooms,  between  chief  engineer's  stateroom  and  engine  room, 
bilvveen  surgeon's  stateroom  and  dispensary,  and  the  like. 

In  the  various  living  spaces  of  each  ship,  single-stroke  electrically- 
(.peratcd  gongs,  12  in.  in  diameter,  are  installed.  These  gongs  can 
be  operated  all  simultaneously,  from  either  the  captain's  stateroom, 
pilot  house,  conning  tower  or  executive  officer's  stateroom.  The 
circuit  closers  are  automatic  in  operation  and  ring  the  gongs  con- 
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tinuously  for  jo  seconds  when  st't  in  nu>lu>n     These  xiiinals,  known 
;i'.  Kincral  ahu m  RfngH,  are  used  for  callinK  the  men  to  ijiiarters. 

Located  in  spaces  below  the  protective  deck  and  at  the  main 
hiiiclies  leading  below  this  ilcck,  warniiiK  signals,  .or  walcr-tiKlii 
«liM>r  alarms  are  iiiNtalled.  These  consist  of  solenoids  operating  a 
plunger  in  such  a  manner  as  to  force  air  ihrouRh  a  whistle,  which 
gives  forth  a  shrill  soimd.  These  warning  signals  arc  all  capable  of 
hcing  operated  cither  from  the  <piartcr  deck  or  the  pilot  house.  They 
are  used  to  give  the  signal  for  closing  all  water-tight  doors  and 
liatches,  which  is  done  when  danger  from  collision  or  other  cause  is 
imminent. 

Thermostats  are  installed  in  all  coal  hunkers  and  magazines  and  all 
>torerooms  containing  comhuslihlc  material.  They  consist  of  a  helical 
metal  coil  having  a  high  temperature  coefficient.  This  coil  is  mounted 
with  one  end  free,  in  such  a  manner  that  the  torsional  efTect  produced 
by  a  slight  rise  in  temperature  causes  a  slight  displacement  of  the 
free  end.  This  closes  an  electric  circuit,  which  leads  to  a  drop  on  an 
annunciator  located  under  the  eye  of  the  captain's  orderly.  These 
thermostats  are  enclosed  in  a  heavy  composition  case  and  arc  sufll 
ciently  strong  to  allow  their  installation  in  .any  portion  of  a  coal 
biuiker.  It  is  customary  to  install  them  well  down  in  the  bunkers 
.It    ;il>oul    the   depth    which    experience   dictates    is   most    subject    to 


iimtruments  arc  Hiniilar  in  construction  to  the  engine  telcgraplis 
except  that  the  markings  and  tlie  number  of  indications  arc  dilTi-rciil. 

lilectric  rudder  indicators  of  the  lamp  type  (l-'ig.  (1)  located  at  all 
^teeriIlg  stations  and  coimected  to  a  transmitter  on  the  rudder  head, 
will  indicate  the  angle  at  wliidi  the  rudder  is  set  and  acts  as  a  check 
m  determining  if  an  order  tr.insmitted  to  the  helmsman  by  the  helm 
order  telegraph  has  been  c.irried  out. 

I'"or  each  turret  ammunition  hoist  an  indicator  will  be  installed 
which  will  show  the  operator  in  the  turret  when  the  ammunition 
car  is  loaded  and  ready  for  hoisting,  and  also  <luring  the  lowering 
of  the  car,  when  it  is  ajiproaching  the  lower  limit  of  travel,  'I'hcsc 
indications  will  consist  of  lamps  in  view  of  the  turret  operator,  which 
are  autoni.itically  lighted  and  extinguished  by  contacts  operated  by 
the  passage  of  the  ammunition  car. 

The  to|)  of  each  mast  will  be  titled  with  a  double  truck  light,  which 
consists  of  two  32-cp  lamps  mounted  rine  in  a  red  and  the  other  in 
a  white  lens.  Roth  truck  lights  will  be  controlled  by  one  "double- 
truck  light  ccintrolUr"  loc.itcd  on  the  forward  bridge.  This  controller 
permits  the  illimiinatiou  of  cither  light  on  either  truck,  which  light 
can  be  pulsated  by  means  of  a  pulsator  on  the  side  of  a  controller. 
These  lights  are  used  to  signal  when  cruising  in  squadron  formation. 
A   white  light  signals  "steaming  ahead,"  a  pulsating  of  white  light 
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spontaneous  combustion.  Coal  bunker  and  storeroom  thermostats 
are  set  for  200°  F.,  and  magazine  thermostats  for  about  100°  F.  \ 
total  of  171  thermostats  will  be  installed  on  each  vessel,  of  which 
about  70  will  be  in  coal  bunkers  and  67  in  storerooms,  each  group 
being  on  a  separate  annunciator. 

Electric  revolution  indicators  will  be  installed  in  the  pilot  house 
and  conning  tower  for  signaling  the  number  of  revolutions  of  each 
main  engine  shaft.  These  indicators  will  be  of  the  "tick-tack"  type, 
each  revolution  of  the  shaft  closing  the  circuit  through  an  electric 
magnet  on  the  indicators,  which  in  turn  draws  down  its  armature 
and  causes  a  pointer  to  vibrate  through  an  angle  of  about  30°.  Each 
indicator  has  a  pointer  and  magnet  for  "ahead"  and  "astern,"  cor- 
responding to  "forward"  and  "reverse"  rotation  of  the  engines. 

Electric  engine  telegraphs  located  in  the  pilot  house  and  in  the 
conning  tower,  with  indicators  in  each  engine  room,  will  permit 
slight  variations  in  speed  to  be  signalled.  These  instruments  are  of 
the  "lamp"  type,  and  consist  of  5-cp  electric  lamps  arranged  in 
separate  compartments,  over  the  face  of  which  are  brass  templets  with 
the  desired  order  cut  through.  By  illuminating  the  lamp  in  any  com- 
partment, which  is  done  by  closing  the  circuit  at  the  transmitter, 
the  light  shines  through  the  letters  or  figures  on  the  dial  or  the  brass 
templet  and  indicates  tke  desired  order.  An  engine  telegraph  and 
indicator  with  diagram  of  connections  is  shown  in  Fig.  5. 

Helm  order  telegraphs  located  in  the  pilot  house  and  conning 
tower,  with  indicators  at  all  steering  stations,  will  permit  of  elec- 
trically signalling  to  tlie  helmsman  the  desired  helm  angle.     These 


"slowing  down";  a  red  light,  "engines  stopped";  a  red  light  pulsating, 
"going  astern." 

Each  ship  will  carry  two  night  signaling  sets.  These  sets  consist 
of  four  double  lanterns  suspended  on  a  ladder  from  an  outrigger 
near  the  truck  of  each  mast  (Fig.  7).  Each  lantern  consists  of  two 
.V-cp  lamps  mounted  in  pressed  glass  Fresnel  lenses,  one  lamp  of  each 
double  lantern  being  mounted  in  a  red  lens,  the  others  in  a  white 
lens.  The  lanterns  will  be  spaced  12  ft.  apart.  By  means  of  a 
suitable  keyboard  on  the  bridge,  the  red  or  the  white  light  in  any  or 
all  lanterns  or  any  combination  of  red  and  white  lights  on  the  four 
lanterns  (only  one  light  on  each  lantern)  can  be  illuminated.  By 
means  of  a  pre-arranged  code  of  signals,  messages  can  be  trans- 
mitted to  any  station  within  range  of  visibility  of  the  lights.  The 
use  of  two  night  signaling  sets,  one  suspended  from  the  foremast 
swinging  outboard  to  port,  the  other  from  the  mainmast  swinging 
outboard  to  starboard,  permits  signaling  to  any  station  regardless 
of  its  bearing  to  the  ship's  head;  whereas  with  only  one  night  sig- 
naling set  the  relative  location  of  the  ship  and  the  station  to  which  it 
is  desirous  of  signaling  might  be  such  that  the  mast  from  which  the 
lanterns  are  suspended  would  intercept  the  path  of  the  light  and 
render  the  signal  indiscernible.  The  keyboard  is  mounted  on  a 
pedestal  and  is  enclosed  in  a  case  w-ith  a  hinged  cover.  The  ap- 
paratus is  similar  in  appearance  to  a  typewriter  keyboard,  and  the 
depression  of  a  single  key  displays  the  desired  combination  of  lights. 
A  cable  of  16  conductors  running  to  the  lanterns  enters  the  keyboard 
through  a  detachable  water-tight  coupling. 

A  summation  of  the  electric  auxiliaries  on  each  ship  with  the 
probable  maximum  current  required  by  each  group,  both  for  "in 
action"  and  for  "cruising  efficiency"  is  given  in  the  following  table. 
In  estimating  current  required  for  the  various  motors,  efficiencies 
varying  from  80  per  cent,  up  have  been  assumed,  depending  on  the 
size  of  the  motor: 
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Name  of   Appliance. 

Incandescent    fixtures    . . 

Arc   lamps    

30-iiicli  search  lights   . . . 

Fans,    1-12-II.I'.    

Fans,   I-6-H.P 

Port.   vent,    sets    J^-H.P. 
Interior  communications 


II 
3  2 
Y..Z. 

I  100 


6 

45 


tn 
3     . 

V  O 

z.H 

800 
10 

6 


"  o 

•2.1    II 
^•3     E^ 


700 
10 


45 


550 

35 

450 

23 


„  c 
3.2 


II 
400 

35 
450 


J3  4;     . 

0.2  5.2 


Total     885 


Main   vent,   blowers    .J4  to  lo 

Ammunition    carriers     

Ammunition  hoists,  chain.. 
Ammunition,  turrets,  12"  guns 
Ammunition,  turrets,  8"  guns. 
Gun    elevating    motors,     12" 

guns 

Gun     elevating     motors,     8" 

guns    

Gun  rammer  motors,  12"  guns 
Gun  rammer  motors,  8"  guns 
Turret    turning    motors,    12" 

guns 

Turret    turning     motors,     8" 

guns    

Smoke   blowers    

Deck  winches  

Boat   cranes,    hoisting    

Boat  cranes,    rotating    

Whip  hoists    

Laundry  motor   

Machine  shoj)   motor    

Powder  door  and  hatches  .  . . 

Fresh  water  pumps    

Sanitary    ptunps    


10  ■ 

33 

33 

4 

4 

4 

3 

26 

.  26 

30 

4 

4 

8 

8 

8 

5 

4 

4 

^V2 

8 

8 

7 

4 

4 

5 

8 

8 

33 


950 
120 


950 
120 
570 
800 
450   450 


570 
800 


<   3 
270 

35 
300 


25 

630 

630 
120 
28s 

535 
300 


room  and  the  after  dynamo  room.  Both  will  be  located  beneath  the 
protective  deck  on  a  platform  whose  level  come.s  between  the  upper 
platform  and  the  lower  platform,  this  special  platform  being  neces- 


•^""oiitilffger 


I 


Ships  Mains 


'A 
'A 


140 

160 
200 
280 

670 


140 

160 
200 
280 

335 


80        V2 


170     Vi 


15 

8 

8 

S40 

420 

210 

1  ; 

12 

12 

50 

50 

25 

25 

6 

6 

1000 

50 

2 

2 

660 

30 

2 

2 

400 

3 

6 

6 

•30 

130 

65 

tO 

I 

I 

70 

:o 

I 

I 

70 



1 

47 

47 

350 

350 

120 

2 

2 

2 

30 

6 

- 

2 

80 



Vi 


2610 


Total     19-        176         49     9129     4953 

*  Rammer  motors  not  operative   during  hoisting  of  ammunition. 

The  entire  electric  equipment  of  each  ship  aggregates  9,129  amp., 
which  at  the  standard  voltage  of  125  corresponds  to  1,141  kw;  and 
the  total  power  required  by  auxiliaries  which  are  operative  in  action, 
corresponds  to  885  amp.,  or  110.6  kw  for  the  lighting  and  projector 
load,  and  4,955  amp.,  or  619.4  kw  for  the  power  load,  making  a 
grand  total  of  730  kw.  As  many  of  the  battle  auxiliaries  are  of  such  a 
nature  as  to  be  subject  to  intermittent  service,  the  probable  maximum 
battle  load  is  well  below  this  figure,  the  estimated  values  being  as 


FIG.  7. — NIGHT  SIGN.\L  SET. 

sary   to   secure   sufficient  headroom   to   install   the  generating   sets. 
The  forward  dynamo  room  is  located  between  the  forward  maga- 
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FIG.  6. — HELM  .XNGLli  INDICATOR. 

indicated  in  the  next  to  the  last  column,  viz. :  630  amp.,  or  78.8  kw 
for  the  lighting  and  projector  load,  and  2,610  amp.,  or  326.2  kw,  for 
the  power  load,  making  a  grand  total  of  405  kw. 

As  previously  staled,   two   independent   power   plants   will   be   in- 
stalled  on  each   ship,  and   are  designated   as  the   forward  dynamo 


zmes  and  the  boiler  spaces,  the  after  dynamo  room  between  the 
boiler  spaces  and  the  main  engine  rooms. 

Four  loo-kw,  125-volt  generating  sets  will  be  installed  in  each 
dynamo  room.  These  sets  will  be  direct-connected,  the  engines  being 
vertical  cross  compound,  of  the  enclosed  type  and  fitted  with  forced 
lubrication. 

Each  dynamo  room  is  capable  of  handling  independently  the  entire 
battls  load.  This  arrangement  was  considered  imperative  in  view 
of  the  extended  application  of  the  electric  drive  to  the  important 
battle  auxiliaries  and  in  view  of  the  danger  of  the  electric  plant 
being  rendered  inoperative  from  the  following  causes : 

(o)  Dynamo  room  rendered  uninhabitable  by  breaking  of  a  steam 
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iupc.  (!•)  iJyiiaiiii)  lonin  iciulcrnl  iiniiili.iliitalili-  hy  iIuuiIiiik  ot  llic 
ciiiii|>artiiic-iit.  (i-)  Gcncrali>r.s  or  ciiKincH  being  daiiiagi-d  liy  lii-avy 
nIioi'I  circtiits.  ((/)  Damage  lo  conipartiiu-iil  liy  slicll  from  tlir 
ciii-my. 

Distribution  of  energy  to  all  battle  service  when  one  dynamo  room 
is  out  of  coinuiissioM  and  uninliabitable  necositates  eillier  duplicating 
the  wiring  to  each  auxiliary,  vi/. :  one  circuit  leading  from  each 
dynnnio  room  with  a  throw-over  switch  at  each  auxiliary;  or  wiring 
from  distribution  boards  which  arc  located  external  to  and  yet 
capable  of  electric  connection  to  each  dynamo  room  at  will.  This 
latter  scheme  has  been  adopted,  using  two  main  distribution  boards, 
one  adjacent  to  each  dynamo  room,  anil  in  addition  duplicate  wiring 
has  been  specified  for  certain  of  the  more  important  circuits. 

Convenience  dictates  that  the  switchboards  for  control  of  the  gen- 
erators be  located  in  the  respective  dynamo  rooms,  and  that  the  dis-' 
tiibution  boards  be  located  ailjaccnt   to  the  dynamo  rooms.     These 
distribution  boards  are,  furthermore,  each  in  its  water-tight  compart- 
ment,  these   compartments   being   each   provided   with   a   water-light 


eralmg   set,   several   jirojcctois  could   be   thrown   m   ciicua   ^inmlla 
neoMHly  without  causing  a  material  "dip"  in  the  intensity  of  the  in- 
c.'itulesrenl  ilUnnination. 

.\  iliagranunalic  scheme  of  the  distribution  Ik  shown  in  l''ig.  M. 

Two  main  switchboards  and  two  distribution  boards  arc  used. 
Two  sets  of  feeders,  one  for  lighting  and  projectors,  the  other  for 
power,  arc  run  from  each  main  switchboard  to  each  main  distri- 
bution board.  In  general,  the  forw.'ird  distribution  board  supplies 
all  circuits  forward  of  the  amidship  portion  of  the  vessel,  and  the 
after  distribution  board  all  circuits  abaft  the  amidships  portion  of 
the  vessel. 

Under  normal  conditions  during  action,  each  distribution  board 
will  be  energized  only  from  its  adjacent  dynamo  room ;  but  in  the 
event  of  one  dynamo  room  being  put  out  of  commission,  throw-over 
switches  on  its  adjacent  distribution  board  will  enable  this  distri- 
bution board  to  energize  from  the  other  dynamo  room.  This  pro- 
vision permits  the  operation  of  every  electrical  auxiliary  aboard 
ihc  ship,  although  either  dynamo  room  may  be  out  of  commission. 
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FIG.  8.- — DI.AGR.\M  OF  SWITCHBOARD  CONNECTIONS. 


door  leading  direct  into  the  adjacent  dynamo  room  and  with  another 
door  permitting  access  to  the  compartment  independent  of  the  dynamo 
rooms. 

Provision  is  made  for  the  supply  of  energy  to  the  lighting  system 
and  the  projectors  from  a  separate  generating  set;  the  ordinary 
assignment  in  action  with  one  dynamo  room  in  use  would  be  one 
generating  set  to  the  lighting  system  and  the  projectors  and  three 
generating  sets  in  parallel  on  the  power  system.  The  arrangement 
of  main  switchboards  will,  however,  permit  the  operation  of  any  or 
al!  generators  in  either  dynamo  room  in  parallel  on  the  entire  ship's 
load.  On  ships  so  powered  as  to  occasion  the  assignment  of  gen- 
erating sets  of  50-kw  capacity  or  less  to  the  lighting  system,  it  has 
been  the  custom  to  make  provision  for  supplying  the  projectors  fVom 
a  generating  set  independent  of  the  lighting  system;  but  in  the 
present  instance  any  generating  set  is  of  ample  capacity  to  handle  the 
combined  lighting  and  projector  load.  As  the  power  required  by 
each  projector  is  less  than   lo  per  cent,  of  the  capacity  of  a  gen- 


As  a  further  safeguard,  the  feeders  for  certain  of  the  circuits 
which  are  of  maximum  importance  during  action  will  be  wired 
from  each  distribution  board  with  a  throw-over  switch  on  the  far 
end  of  each  feeder,  i.  e.,  at  the  locatioin  of  the  auxiliary  which  the 
feeder  supplies.  This  arrangement  permits  the  operation  of  these 
auxiliaries  even  with  one  dynamo  room  and  the  adjacent  distribu- 
tion board  out  of  commission,  or  with  one  dynamo  room  the  remote 
distribution  board  wrecked,  the  latter  case,  however,  being  highly 
improbable. 

The  turning  motors  of  each  turret  are,  as  stated  previously,  oper- 
ated from  a  motor  generator  located  in  the  turret  barbette,  the  motor 
generator  for  each  turret  being  supplied  and  controlled  from  a  panel 
located  in  the  barbette,  this  panel  containing  a  throw-over  switch 
and  wired  with  a  feeder  to  each  distribution  board,  as  outlined  above. 

As  heretofore  stated,  each  turret  is  equipped  with  two  ammuni- 
tion hoist  motors,  two  gun-elevating  motors,  two  rammer  motors, 
and   two   small   smoke-blower   motors.     These   various   motors   are 
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supplied  from  auxiliary  distribution  boards  located  one  111  each 
turret,  these  boards  in  turn  being  supplied  with  a  throw-over  switch 
and  wired  with  a  feeder  from  each  distribution  board. 

The  incandescent  lights  in  the  engine  rooms  are  wired  from  two 
mains,  one  for  each  engine  room.  By  means  of  throw-over  switches 
and  a  feeder  from  each  distribution  board,  the  lights  in  either  engine- 
room  can  be  supplied  from  either  distribution  board.  A  similar 
arrangement  is  provided  for  lighting  the  boiler  spaces. 

All  other  circuits  are  wired  to  but  one  distribution  board,  the 
forward  distribution  board  controlling  41  circuits,  this  number  in- 
cluding one-half  the  circuits  which  are  wired  with  duplicate  feeders 
as  outlined  above.  Of  these,  9  circuits  are  for  lighting,  3  for  search- 
lights, and  29  for  power.  The  after  distribtuion  board  supplies  42 
circuits,  8  on  lighting,  3  on  searchlights,  and  30  on  power. 

The  dynamo  leads  from  the  generating  sets  to  the  generator  will 
be  of  1,200,000  cm  run  in  two  cables  of  600,000  cm  each.  The  light- 
ing feeders,  running  from  each  main  generator  board  to  each  dis- 
tribution board  will  be  of  1,000,000  cm  each.  The  power  feeders 
from  each  main  generator  board  to  each  distribution  board  will 
be  of  3,000,000  cm  each,  run  with  three  1,000,000  cables. 

Generator  switchboards  located  one  in  each  dynamo  room  and 
controlling  the  four  loo-kw  units  in  that  dynamo  room  will  each 
comprise  a  generator  panel,  a  power  feeder  panel,  and  a  lighting 
feeder  panel.  The  generator  panel  will  be  so  arranged  that  all  the 
apparatus  for  controlling  each  unit  will  be  in  a  vertical  line  and  will 
consist  of  a  single-pole  circuit-breaker,  a  voltmeter,  an  ammeter, 
field  regulator,  a  single-pole  switch  permitting  the  connection  of  one 
lead  of  the  machinery  to  the  lig-hting  bus-bar,  a  similar  switch  for 
connection  to  the  power  bus-bar,  and  a  switch  to  the  common  nega- 
tive bus  and  a  switch  to  the  equalizer  bus.  The  lighting  feeder 
panel  will  contain  a  recording  ammeter,  to  measure  the  entire  load 
on  the  panel,  the  feeders,  one  to  each  distribution  board,  each  leading 
through  double-pole  switches  and  circuit-breakers.  The  power 
feeder  panel  contains  similar  apparatus,  but  of  the  requisite  capacity. 

With  the  exception  of  certain  through  leads  in  the  lower  passages, 
t-he  entire  installation  will  be  wired  in  steel  enameled  conduit. 
Wiring  between  generators  and  switchboards  within  the  dynamo 
rooms,  and  the  through  leads  mentioned  above  will  be  installed  on 
porcelain  insulators,  metal  strapped  and  secured  direct  to  hull. 

All  wire  of  and  under  60,000  cm  will  be  twin  conductor;  sizes 
in  excess  of  60,000  cm  will  be  installed  as  single  conductor,  a  sep- 
arate conduit  being  used  for  each  leg  of  a  circuit. 

The  installation,  exclusive  of  interior  communications,  will  re- 
quire approximately  40,000  ft.  of  conduit  weighing  55,000  pounds, 
and  44,000  ft.  of  wire  weighing  27,000  pounds. 

Generally  speaking,  there  remain  the  following  types  of  apparatus 
now  aboard  ships  for  which  steam  drive  is  in  use  and  to  which  the 
application  of  the  electric  drive  is  feasible:  (i)  Steering  gear,  (2) 
main  engine  pumps,  (3)  ash  hoisting  machinery,  (4)  forced  draught 
blowers. 

An  experimental  installation  for  an  electric  steering  gear  is  now 
under  way.  This  consists  of  a  motor  supplied  with  a  magnetic 
control,  the  same  being  identical  with  that  now  employed  com- 
mercially with  success  on  many  elevator  installations.  The  control 
will  be  operated  by  an  attachment  to  the  present  type  of  steam  steer- 
ing gear.  The  same  wheel  and  wheel  ropes  will  be  used  as  for  the 
steam  steering  gear.  The  motor  when  started  will  automatically 
cut  itself  out  of  circuit  when  the  helm  has  been  brought  over  to  the 
desired  position.  Should  this  device  prove  satisfactory,  and  if  the 
helmsman  can  be  trained  to  dispense  with  the  time-honored  "wheel," 
we  may  yet  find  an  apparatus  similar  in  appearance  to  the  familiar 
street  car  controller  occupying  the  position  of  honor  in  the  pilot 
house  and  conning  tower. 

The  writer  is  not  aware  of  any  marine  installation  of  electrically- 
driven  main  pumps,  either  in  our  navy  or  in  the  domestic  commercial 
marine.  Such  an  installation  has  been  carried  out  on  a  naval  vessel 
built  in  this  country  for  a  foreign  power,  and  has  given  fair  success. 
It  is  hoped  that  this  feature  will  eventually  become  more  popular. 

As  for  ash  hoisting  machinery  and  forced  draught  blowers,  the 
similarity  of  these  auxiliaries  to  other  features  aboard  ship  in  which 
the  electric  drive  has  proved  an  unqualified  success  is  so  marked  as 
to  warrant  the  prediction  of  an  early  consummation  of  that  which 
is  devoutly  to  be  wished. 

That  conservatism  should  predominate  in  the  selection  of  an  ap- 
paratus for  naval  installations  is  but  a  justifiable  course,  and  the 
advocators  of  new  devices  and  "radical  improvements"  for  the  naval 


service  should  bear  in  mind  that  a  battleship  is  not  the  place  for 
experimental  work,  but  rather  the  place  for  the  application  of  stead- 
fast ideas  which  have  been  tried  and  not  found  wanting. 


Recent  Electrochemical  Developments. 


POROUS  DIAPHRAGM   FOR  ELECTROLYTIC  CELLS. 

For  many  electrolytic  operations  it  is  necessary  to  hold  the  anodic 
and  cathodic  departments  separated  by  porous  diaphragms  in  order 
tu  prevent  any  reaction  between  the  anodic  and  cathodic  products 
of  electrolysis,  as  such  reactions  mean  decreased  efficiency  of  opera- 
tion. These  diaphragms  are  a  detail  of  great  importance  and  their 
construction  is  often  very  difficult,  as  they  must  be  at  the  same  time 
durable,  of  low  electrical  resistance  and  of  sufficient  density  to 
prevent  the  solutions  from  mixing. 

A  patent  was  granted  on  August  4  to  Dr.  E.  A.  Byrnes,  of  Wash- 
ington, D.  C,  for  improvements  in  the  construction  of  such  porous 
diaphragms.  Many  substances  of  high  specific  conductivity  afford 
a  body  of  low  conductivity  when  finely  divided;  such  a  poorly-con- 
ducting granular  body  may  be  used  as  diaphragm,  the  size  of  the 
grains  depending  on  the  requisite  porosity  and  conductivity  of  the 
diaphragm.  These  grains  may  either  be  mixed  with  an  inert  binder 
(like  silicate  of  magnesium  or  calcium  or  ferrous  hydrate)  and 
molded  into  a  self-supporting  diaphragm,  or  they  may  be  used  with- 
out binder  and  are  then  enclosed  between  perforated  metal  sheets, 
if  used  for  a  vertical  diaphragm.  For  cells  with  a  horizontal 
cathodic  surface  a  floating  diaphragm  may  be  employed.  For  the 
electrolysis  of  brine  with  a  mercury  cathode,  the  inventor  places  a 
sheet  of  amalgamated  copper  or  iron  wire  gauze  upon  the  mercury, 
and  upon  this  wire  gauze  rests  the  granular  diaphragm.  In  the 
same  way  in  the  electrolysis  of  molten  sodium  chloride  with  a  molten 
lead  cathode,  the  latter  is  covered  with  a  wire  gauze  on  which  the 
diaphragm  rests. 

The  diaphragm  material  should  be  inert  toward  the  electrolyte  and 
its  products.  For  the  electrolysis  of  alkali  chlorides  and  nitrates, 
whether  in  solution  or  fused,  diaphragms  of  magnetite  or  ferro- 
ferric  oxide  are  suitable ;  ilmenite  or  chromite  are  also  available. 
Broken  glass  or  porcelain  are  suitable  in  aqueous  electrolytes.  For 
the  electrolysis  of  molten  sodium  chloride  with  a  molten  lead 
cathode,  a  diaphragm  of  broken  magnetite  is  suitable.  For  the 
recovery  of  metallic  sodium  from  any  of  its  molten  compounds,  the 
inventor  proposes  to  fill  a  metallic  vessel  which  serves  as  anode 
nearly  entirely  with  granular  material,  a  well  being  maintained 
at  the  top  by  means  of  a  perforated  cup  placed  around  the  cathode. 
The  sodium  rises  and  floats  upon  the  surface  of  the  electrolyte  in 
the  cathode  well. 

BATTERY    INVENTION. 

Six  patents  were  granted  on  July  28  to  Mr.  Henry  Halsey,  of 
New  York  City,  for  details  of  construction  of  primary  batteries, 
The  main  feature  is  the  not  very  novel  idea  of  the  use  of  a  small 
electric  motor  in  connection  with  each  battery  of  cells  for  setting  up 
a  circulation  of  the  electrolyte.  By  suitable  gearing  the  motor 
either  revolves  one  of  the  electrodes  or  operates  some  kind  of 
stirring  device  to  hold  the  electrolyte  in  constant  motion,  in  order 
to  bring  continuously  fresh  electrolyte  to  the  neighborhood  of  the 
electrodes  and  thus  prevent  polarization.  This  is  a  return  to  the 
well-known  principle  which,  previous  to  the  introduction  of  the 
dynamo,  was  applied  in  an  attempt  to  utilize  the  primary  battery 
in  lighting  and  motor  work. 

A  patent  was  granted  on  July  21  to  Mr.  Daniel  Drawbaugh,  of 
Eberlys  Mill,  Pa.,  well  known  in  telephone  litigation,  for  a  dry  cell 
for  which  as  a  principal  advantage  the  cheapness  of  the  materials 
used  in  it  is  claimed.  The  cell  has  an  outer  cylinder  of  zinc,  which 
is  one  electrode ;  next  to  it  comes  a  cylindrical  layer  of  a  composi- 
tion of  concentrated  caustic  soda,  with  a  small  amount  of  plaster  of 
paris  or  hydraulic  cement ;  then  comes  a  cylindrical  diaphragm  of 
paper  or  other  porous  material,  and  in  ft  a  pasty  composition  of 
coke,  plumbago  and  a  small  quantity  of  plaster  of  paris  is  contained. 
In  the  center  of  this  mass  is  a  carbon  rod  which  forms  the  other 
electrode.  The  cell  is  sealed  at  the  top  by  means  of  a  layer  of  melted 
pitch  or  tar. 

A  patent  was  granted  on  July  28  to  Mr.  David  L.  Winters,  of 
Chicago,  111.,  for  details  of  construction  of  the  terminal  connections 
in  galvanic  batteries,  as  used  for  operating  the  spark  coils  of  ex- 
plosive engines  or  for  similar  purposes,  in  order  to  enable  one  to 
change  rapidly  and  readily  the  number  of  cells  in  active  use. 
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TIIK   UIAIMIKACiM. 

Tllli  ofticc  of  the  diaplirjism  is  lu  \ibr;ilf  imdei  tlic  iiii|iiilsiuii  of 
I  ho  changing  ningnetic  fickl  produced  by  the  line  current,  and 
hy  its  motion  to  crcali-  the  miuiuI  waves  tliat  shall  convey  to 
the  listener  the  words  spoken  al  the  transmitter.  The  diaphragm 
must,  therefore,  be  considered  from  two  points  of  view:  its  ability 
to  respond  to  field  changes,  or  its  magnetic  properties;  and  its  ability 
to  produce  sound  waves  or  acoustic  properties.  Its  magnetic  (pial- 
ities,  at  least  from  the  standpoint  of  the  jirevailing  notions  of  the 
magnetic  circuit,  have  been  considered,  but  it  remains  to  examine 
such  experimental  evidence  as  exists  that  may  tell  for  or  against 
this  theory.  Unfortunately,  such  experimental  evidence,  at  least  so 
far  as  it  exists  out.'-ide  the  private  archives  of  various  receiver  makers, 
is  exceedingly  meagre. 

In  i8;8  Dr.  C.  J.  Itlakc  described  before  the  Society  of  Telegraph 
Kngineers  (British)  a  .series  of  experiments  on  the  vibration  of 
the  diaphragm,  and  exhibited  curves  drawn  on  smoked  glass,  show- 
ing an  excursion  of  the  diaphragm  of  .02  mm.,  which  seems  a  large 
value.  In  1882  Salct  describes  in  Coinft  Kviidus  a  similar  study, 
but  only  shows  a  vibration  amplitude  between  .0002  mm  and  .0003 
nnn.  The  next  investigation  was  by  Frohlicli,  pui)lislie(l  in  La  Lumi- 
iier^  EU\tri(]Ht\  in  1887,  who  found  a  maximum  amplitude  of  .035 
nmi.  In  the  Elcktrotcchnische  Zcitschrift,  of  1890,  Frankc  describes 
an  investigation  and  concludes  that  an  audible  sound  could  be  pro- 
duced by  a  diaphragm  vibrating  .00000012  mm.  Probably  the  most 
carefully  coiuhictcd  study  is  that  made  by  Messrs.  Cross,  Williams, 
Hayes,  Mansfield  and  Phillips  during  1888-1893  at  the  Rogers  Lab- 
oratory of  Physics,  the  results  of  which  appeared  in  the  Proceedings 
of  the  American  Academy  of  Science.  Some  of  the  conclusions  of 
these  investigators  are  here  summarized. 

The  apparatus  used  consisted  in  a  magnetic  system  composed  of 
a  round  bar  of  soft  iron  carrying  a  coil  of  wire  connected  to  a  bat- 
tery, rheostat  and  ammeter,  whereby  any  desired  magnetomotive 
force  could  be  produced,  and  a  magnetometer  with  which  the  actual 
magnetism  developed  in  the  bar  could  be  measured.  On  the  end  of 
the  magnet  thus  formed  a  coil  of  fine  wire  was  placed  that  repre- 
sented the  line  coils  of  the  ordinary  receiver.  To  produce  the  line 
current  an  alternating-current  transformer,  having  a  frequency  within 
the  common  range  of  vocal  sound,  was  employed  in  some  cases,  and 
a  powerful  transmitter  in  others,  but  in  all  tests  the  line  current  was 
measured  with  a  dynamometer  or  milliammeter.  An  exploring  coil 
was  also  provided  so  that  the  results  of  the  motion  of  the  diaphragm 
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in  producing  electrical  waves  could  be  measured  by  another  dynamo- 
meter. Finally  in  front  of  the  magnet  a  means  for  holding  dia- 
phragms was  contrived  so  arranged  that  the  different  sample  dia- 
phragms to  be  tested  could  be  held  rigidly  at  any  desired  distance 
from  the  pole.  The  apparatus  was  so  designed  that  the  diaphragm 
could  be  suddenly  mechanically  vibrated  a  definite  amount  by  a  fall- 
ing weight,  and  thus  its  action  in  producing  an  induced  current  in 
the  exploring  coil  measured,  also  by  a  microscopic  micrometer,  the 
movement  of  the  diaphragm  under  the  action  of  any  desired  line 
current  could  be  measured.  By  this  means  the  apparatus  could  be 
operated  either  as  a  transmitter  (an  electromagnetic  one)  or  as  a 
receiver. 


I  he  lirsl  Mt  ol  tests  was  made  by  usuig  the  apparatus  as  a  trans- 
mitter. The  diaphragm  won  of  ferrotype  metal  .01  in.  thick  and 
2  and  5/if)  in  in  diamcirr,  set  .03  in.  from  the  pole,  which  by  means 
of  the  falling  wright  could  be  given  a  vibration  of  abciut  .01  in  The 
exciting  current  of  the  magnetic  system  was  varied,  and  the  elec- 
trical imjuilses  produced  in  the  exploring  coil  measured.  The  results 
are  shown  by  curve  i  (Fig.  26).  As  the  field  slrcnglh  increased 
from  o  to  i.|,  the  induced  current  rose  rapidly  to  28,  then  diclined  to 
about  II  and  thereafter  remained  nearly  constant.  Unfortunately 
I  he  scales  of  these  results  arc  arbitrary  ones  and  no  data  is  given  by 
which  to  correlate  them  willi  the  units  now  used  in  connection  with 
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F!G.  27. — RELATION  liKTWEEN   STRENGTH  OF  llELU  AND  INDUCED  CURRENT; 
DIAPHRAGMS  OF   SOFT    A.\D    HARD   STEEL. 

the  magnetic  circuit  except  that  the  induced  ordinate  loo  corresponds 
to  a  discharge  of  about  .00000097  coulombs.  But  nevertheless  curve 
No.  I  shows  very  plainly  that  the  maximum  reaction  of  the  dia- 
phragm takes  place  in  a  field  that  is  quite  weak,  and  that  as  the 
greatest  range  of  action  is  a  very  narrow  peak,  much  care  is  needed 
to  proportion  the  field  to  the  diaphragm  to  secure  the  best  results. 
Curves  2  and  3  are  plotted  from  similar  tests  made  by  using  respec- 
tively two  thicknesses,  and  three  thicknesses  of  No.  31  B.  W.  G. 
gauge  ferrotype  metal  in  place  of  one.  In  each  test  the  shape  of  the 
curve  is  the  same;  a  sudden  rise  to  a  high  peak  and  a  slower  decline. 
The  relative  ordinates  measuring  the  current  induced,  and  the  rel- 
ative field  strengths  at  which  the  maximum  ordinate  occurs  are  very 
nearly  proportional  to  the  diaphragm  thickness;  so  nearly  as  to  be 
well  within  the  range  of  probable  experimental  error.  These  curves 
teach  that  it  is  the  relative  magnetic  saturation  of  the  diaphragm  that 
controls  the  line  impulse  given  by  its  vibration.  The  thicker  the 
diaphragm,  the  stronger  the  field  may  be,  and  the  greater  the  impulse, 
both  of  the  quantities  being  almost  directly  proportional  to  the  thick- 
ness of  diaphragm,  finally  the  necessity  of  an  accurate  proportion- 
ing of  field  to  thickness  is  most  clearly  shown,  with  the  inference 
that  there  is  a  much  greater  margin  in  which  to  work  with  thick 
diaphragms  than  with  thin  ones. 

To  further  demonstrate  the  effect  of  the  permeability  of  the  dia- 
phragm trials  were  made  with  diaphragms  made  of  steel,  both  soft 
and  hard.  In  Fig.  27  curve  I  show's  the  relation  between  strength 
of  field  and  induced  current  with  a  diaphragm  of  untempered  steel 
No.  26  B.  W.  G.  in  thickness.  No.  26  is  180  per  cent,  as  thick  as  the 
No.  31  gauge  diaphragm  of  Fig.  26,  hence  the  maximum  ordinate  of 
induced  current  is  higher,  reaching  68,  but  the  field  strength  is  25, 
against  13  of  Fig.  26,  show-ing,  as  would  be  expected,  that  a  larger 
magnetizing  force  is  needed  with  a  less  permeable  material.  The 
curve,  though,  is  the  same  shape,  but  broader,  because  for  steel  there 
is  no  such  sharp  bend  in  the  B-H  curve  as  in  iron.  Curve  2  gives 
the  results  on  a  hardened  diaphragm  of  the  same  thickness.  The 
peak  of  the  induced  current  ordinate  has  fallen  to  42,  and  the  field 
strength  to  17.  With  the  decrease  in  permeability  that  accompanies 
tempering,  the  induced  current  ordinate  would  be  lower,  but  it  would 
also  be  expected  that  the  subsequent  portion  of  the  curve  would  fall 
off  less  rapidly  than  in  the  case  of  soft  metal,  as  the  B-H  curve  for 
hard  steel  shows  no  marked  saturation  point.  Such,  however,  is 
not  the  case,  for  the  curve  closely  resembles  in  shape  those  from 
iron  of  No.  31  B.  W.  G. 

The  curves  of  Fig.  26  show  the  results  obtained  by  superimposing 
two  and  three  thicknesses  of  iron,  one  upon  the  other  in  making  up 
the  diaphragm,  but  evidently  such  a  mass  of  separate  laminse  would 
be  quite  non-uniform,  and  one  might  well  be  distrustful  of  results. 
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In  Fig.  28  further  tests  on  diaphragms  of  sheet  iron  of  a  number 
of  different  thicknesses  are  given,  but  here  eacli  test  is  for  a  sohd 
sheet,  and  the  material  is  somewhat  more  permeable  than  ferrotype- 
metal.  In  all  respects  the  results  are  confirmatory  of  the  deduc- 
tions of  the  previous  tests,  and  taken  in  connection  therewith  form 
a  valuable  mass  of  data  well  worthy  of  careful  study  by  those  who 
design  and  operate  receivers. 

In  the  preceding  investigation  the  apparatu.s  was  used  as  if  it 
were  a  transmitter,  for  a  vibratory  impulse 
was  given  to  the  diaphragm,  and  the  re- 
sulting electric  pulse  (as  a  momentary  line- 
current)  measured.  The  conditions  were 
then  reversed,  a  small  current,  representing 
a  wave  from  a  transmitter,  was  sent  through 
the  line  coil,  and  the  effect,  as  an  induced 
current  measured  by  the  exploring  coil. 
In  the  first  trial  no  diaphragm  was  used. 
The  results  are  shown  by  curve  B,  Fig.  29. 
The  field  strength  was  varied  from  o  to  120, 
electric  impulses  of  constant  amount  sent 
into  the  line  coil  and  the  effect  on  the  ex- 
ploring coil  measured.  With  no  diaphragm 
the  induced  current  commenced  nearly  at  a 
maximum  of  102,  remained  nearly  constant 
till  a  field  of  20  was  reached  and  then  stead- 
ily declined.  Such  a  result  would  be  antic- 
ipated from  the  general  appearance  of  a  B-II 
curve  for  very  weak  fields,  for  the  relative 
magnetizing  effect  of  a  small  increment  of 
current  is  much  greater  with  a  weak  field 
than  with  a  strong  one.  A  diaphragm  of 
No.  31  B.  W.  G.  sheet  iron  was  then  added 
and  the  effect  is  shown  by  curve  A.  Here 
the    induced    current    increased    markedly 

from  a  field  of  o  to  one  of  lo,  and  then  drops  with  a  decidedly  greater 
slope.  I  The  lowest  curve  in  Fig.  29,  marked  A  B,  is  the  difference 
between  curves  A  and  B,  and  shows  the  effect  on  the  induced  current 
of  the  presence  of  the  diaphragm,  by  introducing  into  the  field  a 
substance  of  greater  permeability.  The  test  apparatus,  as  is  readily 
seen  from  the  description,  was  similar  to  a  single  pole  receiver,  having 
an  air-gap  equal  to  the  length  of  the  magnet.  It  is  to  be  regretted 
that  similar  trials  were  not  made  with  a  double-pole  type  when  the 
presence  of  the  diaphragm  would  be  expected  to  produce  a  much 


also  tliat  the  strength  of  field  similarly  increased. 
nation  of  the  results  shows  the  following  values: 


Thickness. 
21 
22 

23 

26 


Induced  current. 
>3' 
132 
137 
142 


A  careful  exami- 


Field. 
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10 

'3 
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Willi  thin  diaphragms  the  slope  of  the  curve  is  more  rapid  than 
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REL.VTION    BETWEEN    STRENGTH    OF   FIELD    AND    MOTION   OF   DI.\- 
PHRAGM    WITH   VARYING  LINE   CURRENTS. 

with  thick  ones,  showing  a  narrower  margin  with  thin  diaphragms. 
Probably  the  explanation  of  the  greater  value  of  the  induced  current 
with  thin  diaphragms  lies  in  the  fact  that  they  are  less  rigid  and 
move  a  greater  distance  in  the  field  with  a  given  change  in  the  line 
current,  thus  causing  more  lines  of  force  to  cut  the  exploring  coil. 
The  foregoing  tests  determined  the  relation  between   strength  of 
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more  marked  effect.  Many  experiments  on  diaphragms  of  different 
thicknesses  were  made,  those  for  Nos.  22,  23  and  26  being  reproduced 
in  Fig.  29.  An  examination  of  these  curves  show  that  the  induced 
current  rose  in   value  as   the  diaphragm  was   reduced   in   thickness, 
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FIG.    29. — RELATION     BETWEEN     STRENGTH    OF    FIELD,    INDUCED    CURRENT 
AND  THICKNESS   OF  DIAPHRAGM    IN    A   RECEIVER. 

field  and  induced  current  produced  by  a  predetermined  mechanical 
movement  of  the  diaphragm,  also  strength  of  field  and  induced 
current  produced  by  a  predetermined  line  current  impulse.  It  now 
remains    to   ascertain    the    relation    between    strength    of   field,    and 
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rcitulliiig  iiicclianical  inotioii  uf  tlic  (Jia|>liriigiii,  vvitli  line  iiii|)iilsc-> 
•Jt  varyiiiK  intensity.  'I'lir  apparatus  was  similar  tu  that  already  dc 
scribed;  the  same  diaphraKin  licini;  used  in  all  tests,  set  1-3J  \u. 
from  tile  magnet.  The  line  cuirents  were  produced  by  a  powerful 
mierophoi'v  transmitter,  excited  hy  an  organ  pipe  blown  by  n  care 
fully  regulated  air  blast  giving  a  pitch  C".  In  lig.  jo  the  inside  scale 
of  the  vertical  axis  gives  the  moment  of  the  diaphragm  in  thou 
sands  of  a  millimeter,  and  the  horizontal  scale  the  strength  of  field 
In  these  tests  the  ampere  turns  of  the  magnetizing  coil  are  given. 
so  it  is  possible  to  plot  the  field  in  gausses,  which  has  been  done 
Four  curves  are  shown,  C,  D,  li  and  I' ,  in  which  the  line  curreui 
was  respectively  yyj,  2.80,  2.20  and  1.5  milliampcrcs.  These  curves 
leach  four  things;  First,  as  the  lield  increases  the  excursion  of  the 
diaphragm  increase  to  a  maximum  and  then  decreases  to  a  nearly 
constant  quantity.  Second,  The  maximum  excursion  ordinate  oc- 
curs at  about  the  same  point  for  all  line  currents.  These  two  re- 
sults wojild  be  anticipated  from  the  previous  test,  and  the  fact  that 
the  same  diaphragm  was  used,  placed  at  the  same  distance  from  the 
magnet.  Third,  the  excursion  of  the  diaphragm  varied  with  the 
line  current  and  was  nearly  proportional  thereto,  for  if  the  line  cur- 
rents be  represented  by  I,  1.46,  1.87  and  2.24  the  excursion  will  be 
represented  by  I,  1. 47,  2.08  and  2.72.  Fourth,  the  maximum  exc\ir 
sion  was  found  in  a  field  of  about  40  gausses.  For  comparison,  a 
B-H  curve  for  soft  iron,  from  Ewing,  and  one  for  ferrotype  metal, 
from  Steinmetz,  are  plotted  on  the  same  sheet.  The  soft  iron  is 
more  permeable  and  earlier  saturated,  but  with  a  field  of  40  the  feriu- 
type  shows  an  induction  of  16,600  lines.  These  results  confirm  tho^e 
which  precede,  and  supply  the  additional  numerical  data  that  a 
ferrotype  diaphragm  to  give  the  loudest  sound  should  be  set  in  a 
field  of  about  40,  provided  its  thickness  is  such  as  to  give  an  in- 
duction of  16,000  gausses. 


The  "Production  Engineer"  and  Electricity. 


By  Howard  S.  Knowlton. 

THE  stoppage  of  leaks  in  the  operation  of  modern  industrial  or- 
ganizations is  receiving  a  great  deal  of  attention  these  day>. 
so  much  so  in  fact,  that  it  has  given  rise  to  a  new  and  highly 
specialized  profession — "production,"  or  "modernizing"  engineering. 
Thus  far  the  published  records  of  this  new  work  point  chiefly  to  tri- 
umphs gained  in  manufacturing  plants  of  one  kind  or  another,  ini 
provements  in  processes,  methods  of  cost  keeping,  sequence  of  opera- 
tions, replacement  of  old  machinery  by  new  designs,  and  such  like. 
That  the  field  of  electricity,  almost  boundless  in  its  variety  of  appli- 
cations, offers  signal  opportunities  to  the  experts  in  this  new  branch 
of  applied  economies,  no  one  can  doubt,  if  his  opinion  is  of  even 
average  intelligence. 

The  qualifications  of  a  production  engineer  are  so  peculiar  that  he 
can  best  be  described  as  a  civil,  mechanical,  electrical  and  industrial 
engineer  rolled  into  one,  and  held  in  place  by  a  strong  endowment  of 
common  sense  coupled  with  business  ability.  Above  everything  else 
he  must  possess  the  microscopic  eye  for  all  forms  of  waste,  and 
must  have  in  his  makeup  an  insatiable  hunger  for  the  elusive  losses 
which  abound  in  industrial  life.  The  sight  of  two  men  doing  the 
work  of  one  must  move  his  soul  to  tears,  figuratively  speaking,  and 
the  presence  of  an  uncovered  steam  pipe  must  stimulate  his  powers  to 
expression  in  pointed  recommendations.  He  must  be  an  apostle  of 
scientific  laziness — if  laziness  means  getting  things  done  in  the 
easiest  possible  way. 

Practically  every  electrical  enterprise  of  consequence  is  managed 
through  an  office.  The  chances  of  leaks  here  are  numerous,  but  only 
a  few  can  be  mentioned,  as  an  electrical  office  is  run  in  pretty  much 
the  same  way  as  any  other.  It  is  now  generally  realized  that  small 
savings  go  a  long  way  toward  furnishing  the  profits  of  any  business. 

One  of  the  first  points  about  an  office  which  occurs  to  the  produc- 
tion engineer  is  the  possible  slipshod  treatment  of  the  correspondence. 
In  all  large  concerns,  a  mailing  department  is  a  necessity  which 
should  not  be  omitted,  and  whether  the  company  has  many  or  few 
correspondents  it  should  always  be  possible  to  immediately  locate 
any  letter  or  copy  of  a  letter  which  has  been  received  or  sent.  Ac- 
cording to  the  circumstances  of  the  case,  the  production  expert  will 
thoroughly  reorganize  the  whole  system  of  correspondence  and  data 
filing,  if  he  finds  it  defective.  Thus  one  firm  may  be  led  to  paste  a 
numbered  slip  upon  each  letter  or  telegram  which  it  receives,  stamp 
upon  it  the  date  of  reception  and  the  correspondent's  number,  and  in 


II  ktiitable  blank  space  add  the  name  of  the  deparlnietit  which  is  to 
receive  the  communicatiun.  The  work  of  the  iiiailiiig  department  will 
lie  completed  by  recording  in  a  ledger  or  card  index  these  essential 
I'euturcs,  and  sending  it  to  the  particular  department  to  which  it  is 
destined.  the  eorresimndrncc  clerk  of  the  latter  section  of  the 
ollice  then  stamps  the  slip  with  the  receiving  dale  of  his  ilepartmcnt 
and  then  refers  it  to  the  proper  employee,  first  dictating  an  abstract 
of  its  CDiiteuls  to  a  stenogr.-ipher,  and  then  passing  it  to  the  sub(jrdi- 
iiale  ihroUKh  the  head  of  the  department.  These  abstracts  may  then 
lie  typewritten  on  daily  sheets  constituting  a  diary  of  inward  letters, 
and  be  most  valuable  for  quick  reference. 

After  the  original  letter  has  been  answered  or  disposed  of  it  finds 
its  way  into  the  department  filing  case.  Whenever  the  volume  of 
business  permits,  the  dep.'irlment  head  should  read  the  original  let- 
ter, and  in  any  case,  its  summary,  in  order  that  he  may  be  fully  post- 
ed as  to  all  the  important  events  which  concern  his  subordinates. 
When  letters  are  sent  out  by  an  employee  of  a  deparlnieiil  a  copy 
should  always  be  sent  to  the  department  files,  and  a  summary  of  its 
contents  dictated  for  an  "outward"  letter  diary.  Some  firms  also  take 
a  letter  press  copy  of  the  final  signed  letter  in  the  mailing  division 
before  it  goes  out,  as  an  additional  check  against  loss.  It  is  better  to 
refer  a  copy  of  the  original  letter  to  various  people  in  a  large  office 
than  the  letter  itself,  in  many  cases.  1  he  time-saving  advantages 
of  this  system  are  very  great  where  correspondence  is  heavy.  Of 
course  circumstances  vary  so  much  that  a  good  many  different  sys- 
tems of  filing  letters  are  to  be  considered  before  any  one  is  adopted 
in  a  particular  case,  but  the  foregoing  is  a  suggestion  as  to  the  method 
oi  the  production  engineer  in  thej)ractice  of  large  consulting  firms, 
and  is  only  intended  to  hint  at  what  may  be  done.  While  it  is  true 
that  an  office  which  spends  so  much  time  on  letters  as  is  demanded 
above  seems  trussed  up  with  red  tape,  it  will  be  found  in  actual  ex- 
perience that  letters  may  be  located  and  noted  with  remarkable  speed 
;ind  accuracy,  especially  by  the  aid  of  the  inward  and  outward  diary. 
The  work  on  the  letters  is  done  once  and  for  all  when  they  arrive, 
and  after  that  it  is  a  simple  matter  to  run  through  them,  actually  or 
by  reading  the  abstracts. 

The  filing  of  data  is  a  source  of  considerable  trouble  in  many  con- 
cerns. Experience  seems  to  show  that  no  single  form  of  recording 
device  is  satisfactory  in  every  case.  Generally,  some  form  of  card 
catalogue  or  drawer  file,  or  removable  leaf  note  and  record  book  fills 
the  bill  with  tolerable  success.  In  electric  railway  lighting  or  power 
transmission  work  the  card  index  finds  a  firm  foothold.  If  the  pro- 
duction engineer  is  to  take  the  drafting  department  in  hand,  he  will 
usually  insist  that  every  drawing  made  be  recorded  on  tracing  cloth 
if  possible,  and  numbered,  with  the  date  plainly  added.  There  will 
then  be  a  card  index  of  drawings  close  by  the  department  chief's 
desk,  with  each  drawing  recorded  under  its  subject  title,  and  a  cross 
reference  to  its  number. 

Sometimes  it  will  be  found  that  the  employees  are  using  the  com- 
pany's correspondence  paper  for  rough  calculations,  instead  of  the 
cheaper  grade  which  may  be  provided.  There  is  not  always  an  acute 
moral  sense  of  the  right  and  wrong  of  using  the  company's  stamped 
envelopes,  unpaid  for — and  again,  traveling  expenses  sometimes  are 
lumped  in  sums  which  cover  a  multitude  of  experiences.  Even  the 
use  of  the  company  telephones  may  be  abused  by  clerks  who  take 
such  occasions  to  discuss  subjects  about  as  far  from  their  proper  busi- 
ness as  is  the  moon  from  Monte  Carlo.  It  would  surprise  most  of 
us  if  the  sum  total  of  time  spent  by  employees  in  personal  telephone 
talks  during  one  week  could  be  placed  before  our  eyes  for  a  single 
large  office.  All  such  considerations  fall  under  the  observation  of 
the  production  engineer,  and  it  is  safe  to  say  that  no  detail  is  too  small 
to  be  worthy  of  his  attention. 

Passing  now  to  the  more  technical  phases  of  electrical  work,  we 
find  the  modern  electric  power  house  to  be  as  full  of  interest  to  a 
modernizing  expert  as  any  factory.  Here  the  raw  material  is  first 
handled  at  the  coal  barge  or  car,  and  in  all  the  steps  from  storage 
bm  to  switchboard,  losses  occur  which  may  well  be  an  incentive 
to  tlie  production  engineer's  highest  saving  ability.  In  his  study 
of  a  great  modern  plant  he  must  enlist  the  aid  of  trained  steam, 
mechanical  and  electrical  engineers — and  it  is  possible,  even  prob- 
able, that  in  some  of  the  latest  designs  he  w-ill  find  nothing  which 
he  is  able  to  improve.  In  the  vast  majority  of  cases,  however,  there 
will  be  suggestions  to  make,  which  will  mean  greater  economy  in 
operation.  Thus,  in  a  dark  corner  there  will  be  a  steam  pipe  whose 
covering  is  decayed,  in  another  place  a  small  door  cut  through  the 
wall  will  save  time,  here  the  coal  scales  are  in  an  inconvenient  place, 
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and  perhaps  inaccurate  as  well,  and  there  the  high-tension  wiring 
sags,  too  near  the  steel  framework  of  the  hiiilding— all  sources  of 
waste  or  possible  loss. 

A  thorough  study  of  a  power  house  from  such  a  standpoint  means 
an  enormous  amount  of  work.  It  means  more  than  one  day  of  the 
keenest  observation  of  every  detail  of  operation.  It  means  the 
close  study  of  pages  on  pages  of  the  station  record  book,  reports, 
records  of  coal  consumptin,  water  supply,  energy  output,  etc.  Every- 
thing must  be  reduced  to  thermit  basis — cost  per  kilowatt-hour — and 
graphic  diagrams,  the  slide  rule  and  every  possible  aid  utilized.  The 
processes  whereby  the  potential  energy  of  coal  or  falling  water  are 
finally  transformed  into  electricity  are  probably  as  complicated  in 
detail  as  the  processes  of  many  factories  whose  products  are  material 
and  visible.  Even  the  very  switchboard  instruments  must  be  dis- 
trusted, just  as  the  production  engineer  is  obliged  to  distrust  the 
count  of  a  factory's  product  until  it  is  proven  correct. 

Transmission  and  distributing  systems  open  up  a  field  of  wide 
research  for  the  modernizing  expert.  Even  granted  that  the  orig- 
inal design  was  adequate  to  the  demands  of  the  system  in  hand,  it 
is  always  worth  while  to  consider  what  the  status  of  affairs  is  after 
time  has  gone  on  and  joined  the  installation  to  those  of  the  past. 
Certain  it  is  that  many  an  overhead  and  underground  systern 
is  carrying  ruinously  heavy  loads,  thus  wasting  energy  which 
costs  money,  and  is  giving  poor  service  to  boot;  and  also  it  is  true 
that  street  railway  systems  may  be  found  in  some  of  our  large  cities 
literally  overburdened  with  tons  of  useless  copper,  whose  fi.xed 
charges  are  eating  into  the  net  earnings  with  no  uncertain  appetite 
To  discuss  the  prevention  of  fires  caused  by  defective  installations 
of  electrical  apparatus  would  lead  us  into  the  specialized  branch  of 
fire  insurance  engineering,  which  is  beyond  the  scope  of  this  article. 
Suffice  it  to  say  that  the  production  and  the  fire  insurance  experts 
walk  in  the  same  path  as  far  as  loss  saving  is  concerned.  The  pro- 
tection of  human  life  by  careful  wiring,  liberal  switchboard  provi- 
sions and  the  elimination  of  dangerous  features  in  belting,  from 
prime-movers  to  generating  machinery,  all  fall  within  the  scope  of 
the  modernizing  expert. 

In  the  field  of  operation  of  electric  railway,  power  and  lighting 
systems  the  production  engineer  is  in  his  element.  Looking  as  he 
does  upon  a  railway  as  a  great  machine  for  the  manufacture  of 
transportation,  every  detail  of  operation  settles  into  his  mind  in 
the  order  of  its  relations  to  the  process  as  a  whole,  and  as  a  result 
every  defect  which  can  be  eliminated  may  be  the  means  of  a  finan- 
cial saving.  Thus  the  handling  of  trolley  cars  may  invite  accidents, 
and  consequent  heavy  money  damages  and  loss  of  public  good- 
will, and  its  improvement,  a  saving  which  cannot  be  directly  calcu- 
lated. Similarly  in  lighting  and  power  systems  small  savings  and 
improvements  lead  to  great  economies. 

Telephone  and  telegraph  work,  electrochemical  r.rocesses,  the 
manufacture  of  electrical  machinery  and  the  varied  applications  of 
storage  batteries — these  and  many  other  details  of  electrical  indus.- 
tries  offer  tempting  opportunities  in  business  or  operating  improve- 
ments— but  as  this  paper  has  already  outgrown  its  intended  length. 
the  foregoing  suggestions  will  probably  be  enough  to  show  that 
among  all  the  fascinating  kinds  of  work  which  a  production  engineer 
can  undertake,  few  if  any  offer  greater  opportunity  for  usefulness 
than  the  elimination  of  wastes  at  present  accompanying  the  extended 
applications  of  electrical  energy  in  modern  civilized  life. 


Combinedl  Gas  Engine  and  Electric  Equipment  for 
Automobiles. 


The  idea  of  the  use  of  a  gas  engine  as  prime-mover  on  an  auto- 
mobile and  the  provision  of  an  auxiliary  electric  equipment  inter- 
mediate between  the  gas  engine  and  wheel  is  not  new.  An  automo- 
bile of  this  type  was  first  built  in  Europe  three  or  four  years  ago. 
At  first  sight  this  combination  looks  rather  complicated,  but  actual 
tests  have  shown  that  it  has  distinct  advantages.  The  gas  engine 
runs  continually  at  constant  load  and  the  electrical  equipment  offers 
all  the  advantages  of  the  flexibility  of  electric  power  transmission. 
A  new  solution  of  this  problem  has  been  found  and  has  recently 
been  patented  by  Justus  B.  Entz,  of  Philadelphia. 

The  problem  may  best  be  explained  by  resolving  it  into  two  parts. 
The   first    is   to   provide   some    sort   of   automatic   changeable   ratio 


gearing  between  the  gas  engine  and  the  wheels,  so  that  the  constant 
work  performed  by  the  engine  is  represented  by  a  high  driving  effort 
at  the  wheels,  together  with  slow  speed  when  the  automobile  climbs 
a  hill,  and  by  a  low  driving  effort  and  a  high  speed  on  horizontal 
road.  In  other  words,  the  constant  horse-power  of  the  engine 
manifests  itself  in  varying  speed  and  driving  effort,  and  this  varia- 
tion adjusts  itself  automatically  to  the  condition  of  the  road  and  to 
the  steepness  of  the  hill  which  the  automobile  climbs  at  any  moment. 
This  automatic  changeable  ratio  gearing  is  provided  in  the  form 
of  the  following  electric  equipment : 

On  the  axle  of  a  pair  of  wheels  the  armatures  of  two  electric 
dynamos  are  mounted.  The  field  of  the  first  dynamo  is  driven  by 
the  gas  engine ;  the  field  of  the  second  dynamo  is  stationary  and  its 
exciting  current  is  automatically  controlled  by  a  rheostat  which  is 
operated  by  a  governor  on  the  engine.  The  circuits  of  the  two  arma- 
tures arc  in  series.  It  is  evident  that  with  this  arrangement,  in 
vvhich  the  gas  engine  furnishes  all  the  power,  and  in  which  it  runs 
under  conditions  of  constant  speed  and  constant  rotary  effort, 
greater  dri\  ing  effort  on  the  wheels  is  obtained  at  the  expense  ot 
speed.  Thus  the  speed  is  fixed  for  any  given  condition  of  graa*. 
and  can  only  be  increased  by  the  addition  of  power  in  excess  of  the 
power  of  the  engine,  and  can  only  be  decreased  by  diverting  some 
of  the  power  of  the  engine  from  the  driving  shaft  of  the  wheels. 

This  is  the  second  problem  and  its  solution  is  rendered  easy  by  the 
intermediate  electrical  equipment.  As  mentioned  above,  the  circuits 
of  the  two  armatures  are  in  series.  To  increase  or  decrease  the 
power  transmitted  from  the  gas  engine  to  the  wheels,  it  is,  there- 
fore, only  necessary  to  insert  a  storage  battery  in  the  circuit  of  the 
two  armatures;  when  it  discharges  it  adds  power  to  that  of  the 
engine;  when  it  is  charged  it  consumes  part  of  the  power  of  the 
engine.  The  gas  engine  gives  continually  the  average  power  re- 
quired at  the  wheels,  and  the  regulation  at  any  moment  to  accord 
to  the  instantaneous  condition  of  the  road,  is  obtained  by  including, 
with  the  aid  of  the"  controller,  any  number  of  cells  of  the  storage 
battery  in  either  direction  in  the  armature  circuit. 


CURRENT  NEWS  AND  NOTES. 


THE  METRIC  SYSTEM.— An  illustration  of  the  length  to  which 
opponents  of  the  metric  system  will  go  in  their  blind  fury  is  a  state- 
ment made  before  a  meeting  recently  in  New  York  of  the  Furni- 
ture Association  of  America,  namely,  that  "In  France,  the  country  in 
which  the  system  originated,  it  is  in  practical  disuse."  Anyone  who 
lias  lived  even  a  short  time  in  France  knows  how  absurdly  false  is 
tills  statement.  The  press  agent  of  the  metric  opposition,  who  brought 
up  the  que; lion  before  the  meeting,  had  the  field  to  himself  and  was 
enabled  tc  secure  the  passage  by  the  furniture  men  of  a  resolution 
condemning  the  metric  system. 


CABLE-LAYING  NAVIGATION.— In  the  current  issue  of  the 
Proceedings  of  the  United  States  Naval  Institute,  Lieut.-Commander 
John  B.  Blish,  U.  S.  N.,  formerly  in  technical  charge  of  naval  elec- 
trical work,  gives  an  interesting  account  of  the  refinements  in  navi- 
gation practiced  on  board  cable-laying  ships.  Aboard  the  cable- 
laying  steamer  Faraday,  in  which  Mr.  Blish  took  a  trip,  no  less 
than  nine  experienced  navigators  took  sights  from  early  dawn  until 
dark,  and  half-hourly  azimuths.  All  sights  were  worked  out  with 
seven-place  logarithms,  and  a  mean  of  the  various  positions  was  ac- 
cepted after  throwing  out  any  which  differed  a  mile  from  the  mean. 
Among  the  navigating  appliances  was  a  "distance  wire,"  consisting 
of  a  deep-sea  sounding  wire  (No.  20  B.  W.  G.),  which  was  paid 
out  continuously  under  a  carefully  regulated  strain,  and  passing 
over  a  measuring  w'heel  recorded  the  run  with  an  accuracy  com- 
parable to  that  of  measuring  distances  in  land  survey.  Dead  reck- 
oning was  computed  from  distance  wire  records.  Notwithstanding 
the  skill  of  the  navigating  staff,  the  exact  position  of  the  ship  was 
at  times  in  doubt,  owing  to  uncertainty  as  to  the  actual  dip  of  the 
horizon.  This  experience  led  to  the  invention  by  Mr.  Blish  of  3 
navigator's  prism,  which  is  described  in  detail  in  the  paper  here 
referred  to.  By  means  of  this  device  the  dip  of  the  horizon  can  be 
determined  with  great  accuracy,  thus  eliminating  a  treacherous  ele- 
ment of  uncertainty  in  observations  at  sea. 
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SUUMAhlNli  L.lUl.L  OirXlHiSniF.—AccoTdinn  to  recent 
statistics  on  ilu-  iilcKrapli  lines  nt  ilic  world,  jiublislieU  in  llcrliii, 
Licniiiiiiy  owns  iu,.'.'u  miles  of  leU-uru|>li  cubic,  or  oiic-tweiilylourili 
of  the  entire  system  of  the  world,  while  (Jreal  IJritain  ownn  two- 
thirds  of  llu'  total   iinleaKi-. 

HtiKr/.lAN  IVAVES  IN  NAria.lTWN.—lu  a  recent  ijaienl 
llermoii  W.  l^idd  describes  a  means  for  using  llert/ian  waves  in 
obtaining  licanii^s  at  sea  wlieii  llie  objects  owing  to  a  fog  or  storm 
arc  iiiMsible.  'I'his  consists  of  a  coherer  circuit  electrically  con- 
nected with  an  upright  conductor  so  shielded  that  waves  are  only 
received  from  a  iraiismilier  on  another  vessel  or  at  a  shore  station 
when  a  lateral  opening  of  the  shield  is  in  proper  range  r:ulially  with 
the  vessel  or  station.  The  shield  is  inovalik'  and  al  its  lower  end  has 
a  pointer  moving  over  a  compass  card.  \\  hm  tlu-  inlurir  in  circuit 
gives  a  signal,  the  ranRc  is  detorniiiied. 


JXSri.ATlSD  KAIL  JUL\J.—A  patent  was  recently  granted  to 
John  U.  Keiley,  of  New  York  City,  for  an  improvenienl  in  the  in- 
sulation of  the  base  of  rails  from  the  rail  ciiair.  Beneath  the  base  of 
at  least  one  rail  two  layers  of  insulating  material  are  arranged ;  the 
one  next  to  the  base  of  the  chair  is  of  mica  material  or  a  sheet  of 
mica,  while  the  other  layer,  above  the  former,  is  ihickir,  and  con- 
sists of  a  tougher  material  of  lower  insulation,  such  as  vulcanized 
fibre.  The  object  of  this  arrangement  is  to  form  a  soft  surface  or 
cushion  for  the  mica  material  to  prevent  injury  due  to  shocks  and 
jars  incident  to  constant  traffic  over  the  rails.  Another  patent 
granted  to  George  A.  Weber,  of  New  York  City,  relates  to  details 
of  constructing  the  above  joint. 


D'ARSONVAL  ON  ELECTROTHERAPY.— EhcUichy  will  be 
the  sole  medicine  of  the  future,  according  to  d'Arsonval.  At  a  recent 
meeting  of  the  Psychological  Institute  of  Paris,  he  made  an  ex- 
haustive address  on  ■'The  Action  of  Electricity  Upon  Human  Beings." 
He  spoke  of  the  sudden  shocks  of  electricity,  as  well  as  the  slow 
method  by  which  it  pervades  the  human  system  without  the  patient 
being  sensible  of  it.  He  showed  that  electric  treatment  is  excellent 
lor  certain  maladies  of  the  skin,  and  that  electricity  has  a  powerful 
effect  on  microbes  and  accelerated  circulation  and  respiration  with- 
out fatigue  to  the  person  operated  on.  Moreover,  what  is  most  im-  ' 
portant,  it  acts  strongly  on  cellular  vitality.  He  added  that  elec- 
tricity will  bring  about  a  therapeutic  revolution. 


ELECTRICAL  GAMBLING.— The  following  story  is  quoted  by 
the  New  Orleans  Times-Democrat  from  a  recent  visitor  to  San 
Antonio,  Tex. :  "I  w-alked  into  a  big  gambling  house  and  was  al- 
most speechless  for  a  moment  on  seeing  a  number  of  woinen  seated 
at  a  keno  table.  But  I  was  soon  told  that  it  was  a  very  common 
thing.  It  was  in  this  place  that  the  game  of  keno  is  played  by  elec- 
tricity. Two  and  300  people  can  play  at  the  same  time  by  means 
of  the  apparatus.  The  players  are  seated  at  two  long  tables  on  either 
side.  At  the  end  of  the  hall  is  a  large  rack  which  is  connected  by 
electric  wires  with  a  buttonboard  or  keyboard.  As  the  dealer  turns 
the  cards,  the  operator  touches  this  or  that  button  or  key,  and  a 
number  falls  in  the  rack  corresponding  to  each  key  or  button  pressed 
and  to  the  cards,  as  they  are  turned  from  the  deck.  The  numbers 
are  clearly  visible  to  each  player  at  the  two  long  tables.  The  ad- 
vantage afforded  is  that  any  number  of  people  can  play  at  the  game 
at  the  same  time.  I  am  told  that  the  system  has  proven  highly  sat- 
isfactory." 


SPEED  INDICATOR  FOR  INDUCTION  MOTORS.— li  is 
well  known  that  the  load  of  an  induction  motor  is  indicated  by  its 
slip.  In  some  cases,  especially  in  cotton  or  textile  mills,  a  relatively 
slight  drop  in  speed  would  produce  detrimental  effects,  and  for 
such  purposes  it  is  either  necessary  to  employ  larger  motors  with 
close  speed  regulation,  or  to  use  small  motors  and  prevent  too  great 
a  speed  variation  of  the  same  by  regulating  the  speed  of  the  gen- 
erators in  the  power  station.  The  first  method  is  expensive,  the 
second  requires  the  use  of  an  instrument  which  indicates  in  the 
generating  plant  the  speed  of  the  distant  motors.  Two  patents  for 
such  a  speed  indicator  were  recently  granted  to  Ernst  J.  Berg.  The 
frequency  of  the  currents  in  the  rotor  of  an  induction  motor  is 
proportional  to  the  speed;  hence  by  tapping  the  windings  of  the 
rotor  at  suitable  intervals  polyphase  currents  are  taken  off  of  a 
frequency  corresponding  to  the  slip.  These  currents  are  transmitted 
to  the  switchboard  of  the  generating  plant,  where  they  actuate  the 
frequency  indicator;   if   their  voltage   is   too   low,  a   step-up   trans- 


former may  be  employed.  I  he  freiiuency  iiidical(jr,  in  the  form 
preferred  by  Ihc  inventor,  i»  a  motor  of  the  rotary  field  type.  Otic 
member  of  it  is  fed  with  polyphase  enrreiils  of  the  same  frecjuency 
as  that  fed  to  the  nioloi  whose  sjieeil  is  to  be  measured,  these  cur- 
rents being  furnished  from  the  supply  mains.  The  other  member  is 
fed  with  potyjihase  currents  proportional  to  the  slip  of  the  motor 
iM  the  manner  described  above. 


INSULATING  ,\/./ 7 /;A'/.//-.- -Thcmamifacturc  of  a  cheap  and 
effective  insulating  material   for  electrical  purposes  is  still  a  prom- 
Wmn    subject    fur   chemical    rese;irch.      The    difTiculties    involved    in 
the  solution  of  this  problem  were  recently  pointed  out  by  Dr.  M.  von 
Kecklingh;iuseii    in   .111    American    ICIeclrochemical    Society   paper   in 
which  he  defined  the  desirable  and  undesirable  properties  and  gave 
some    indications   as    to    Ihc    direction    in    which    researches    should 
Iirogress   in    future.     The  number   of   patented   insul;iting   materials 
has  recently  been  increased  by  a  new  one  of  comparatively  simple 
composition,  the  invention  of  F.  Basenan  and  A.  Cohen,  of  Amster- 
dam,   Netherlands,    and    consists    mainly    <>i   as|)halt    and    petroleum. 
Of  prime  importance  is  the  purification  of  the  asphalt,  by  which  all 
malodorous  constituents,  especially  the  volatile  sulphur  compounds, 
are  removed.     For  this  purpose  the  asphalt  is  maintained  for  some 
days  at  a  temperature,  exceeding  its  melting  point,  with  the  exclu- 
sion of  air.     It  is  then  mixed  with  a  smaller  or  larger  (piantity  of 
petroleum,  according  to  the  desired  flexibility  and  hardness  of  the 
final  material.     While  the  petroleum  which  has  been  raised  to  the 
same   temperature  is  mixed   with   the  melted   asphalt,   a   solution  of 
alumina  hydrate  in  acetic  acid  is  added  under  constant  stirring,  and 
finally  some  colophony  or  other  suitable  resin  and  alkali  is  added. 
These  additions  cause  a  violent  frothing  of  the  whole  mass,  whereby 
an  intimate  mixture  of  the  materials  is  produced.     The  addition  of 
the   aluminum    aceticum    imparts   to    the    material    great    toughness, 
while  the  addition  of  resin  and  alkali  renders  the  petroleum  semi- 
solid or  gelatinous.     The  mass  is  maintained  in  a  decidedly  liquid 
condition    by    heat    under    continuous    stirring   and    is    subsequently 
allowed  to  cool.     For  the  jet  black  product,  thus  obtained,  the  fol- 
lowing  claims   are  made:     It   softens   at   a   moderate   temperature, 
about    70°    C,    and   hardens    again    rapidly   on    cooling;    it    is    very 
llexible,  possesses  a  very   high  electrical   resistance,  and  is   not  at- 
tacked  by  strong  hydrochloric  or   acetic  acid,  dilute   nitric  or  sul- 
pluiric  acid,  ammonia,  alkalies  and  ordinary  or  salt  water. 


COOPER  HEWITT  VAPOR  LAMP.—lhrcc  patents  were  re- 
cently granted   for  improvements   in   details  of   construction   of  the 
Cooper  Hewitt  lamp.     A  detail  of  this  lamp  is  a  band  or  strip  of 
metal  near  the  negative  electrode,  w'hich  is  usually  called  the  "start- 
ing band."     This   is  generally  connected   with  the  positive  side  of 
the  circuit  and  its  function  appears  to  be  that  of  developing  an  elec- 
tric strain  in  the  neighborhood  of  the  negative  electrode  which  assists 
in  the  ultimate  breaking  down  of  the  negative  electrode  resistance. 
As  this  starting  band,  which  is  connected  with  the  positive  side  of 
the  circuit,  is  in  rather  close  proximity  to  the  lead  wire  running  to 
the    negative   electrode,    there   is   danger   of   sparking   between   this 
lead  wire  and  the  starting  band.     In  order  to  avoid  this  sparking, 
Dr.  Max  von  Recklinghausen  surrounds  the  lead  wire  with  a  tubular 
extension  to  a  point  beyond  the  sparking  distance. — For  starting  the 
lamp   a   main-line    switch,   one  or    more   inductance   coils    in    series 
with  the  lamp,  and  a  snap  switch,  in  shunt  between  the  lamp  and 
its    induction    coils,   are   provided.      In    places    w-here   a   number   of 
lamps  are  located  near  together  and  subject  to  the  control  of  the 
same  operator,  it  is  sufficient  to  have  a  single  main   switch  and  a 
single    snap    switch ;    the   latter   may   then   be    used   to   operate   the 
circuit  of  any  one  of  the  group  of  lamps.    For  this  purpose  Stanwood 
E.  Flichtner  has  devised  an  adjustable  switch. — The  same  inventor 
has  devised  a  modification  of  the  ordinary  construction  of  the  induc- 
tance coil  in  series  with  the  lamp,  which  is  us^d  for  the  initial  higher 
potential    starting   current,    and    which    is    also   used    as    the    entire 
series  resistance  for  the  lamp  during  operation.     It  has  been  found, 
however,   that   in   practice   the   resistance   of   these   lamps   increases 
during  the  first  few  weeks  of  running,  so  that  a  coil  which  is  ex- 
actly adjusted  for  a  certain  lamp  on  a  given  voltage  will,  at  the  end 
of  several  weeks,  have  too  great  a  resistance,  thus  causing  the  lamp 
to  run  on  too  low  a  current.     Mr.   Flichtner,   therefore,   uses  two 
inductance  coils  in  series  with  each  lamp  and  provides  one  of  the 
coils  with  such  connections  that  one  or  more  layers  of  wire  may  be 
cut  out  of  circuit.    In  this  way  the  increasing  resistance  of  the  lamp 
is   compensated   for  from  time  to  time  by  cutting  out  successively 
several  layers  of  this  coil. 
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INQUISITirENESS  BY  TELEPHONE.— A  Western  news- 
paper states  thai  a  lineman  inspecting  a  rural  telephone  line  in 
Adams  County,  111.,  entered  the  home  of  a  subscriber  and  found  a 
woman  knitting  in  a  rocking  chair  with  her  telephone  receiver  tied 
to  her  ear.  She  was  listening  to  every  conversation  that  passed 
ever  the  wire. 


CABLE  TO  ALASK.L—A  special  dispatch  from  Seattle,  Wash., 
of  August  4  says  :  "The  United  States  cable  ship  Biirnsidc  has  ar- 
rived from  Sitka,  where  she  completed  the  preliminary  work  of 
laying  the  cable  between  this  city  and  Alaska.  She  is  here  to  take 
on  board  600  miles  of  cable.  A  dispatch  from  Dawson  says  that  after 
a  work  of  months  American  troops  have  replaced  most  of  the  line 
destroyed  by  fire  in  Tanana  Hasin.  Connection  from  St.  Michael  to 
Seattle  is  daily  expected." 


CHEAP  ELECTRIC  LIGHT  EOR  BERLIN.— \n  article  in  the 
Frankfurter  Zeitung  states  that,  connnencing  on  January  i,  1904,  the 
price  of  electric  current  in  Berlin  will  be  reduced  27  per  cent. — from 
55  pfennigs  to  40  pfennigs  (13. i  cents  to  9.5  cents)  per  kilowatt-hour 
— and  that  the  price  for  electric  light  in  Berlin  will  then  be  cheaper 
than  in  any  other  large  city.  This  reduction  was  made  to  compete 
with  gas  light.  Details  arc  not  given  as  to  the  scale  for  large  quan- 
tities, and  the  prices  here  mentioned  are  considerably  beaten  by  the 
New  York  Edison  and  other  .\merican  rates. 


EFEECTS  OF  RONTGEN  RAYS.—k  cable  dispatch  from  Lon- 
don of  August  5  says :  "Two  doctors  belonging  to  the  stafif  of  the 
London  Hospital  have  been  afifected  by  X-rays  in  a  manner  similar 
to  that  of  the  assistant  of  Thomas  A.  Edison,  and  have  been  com- 
pelled to  abandon  their  work.  They  were  engaged  for  a  long  time  in 
making  examinations  of  and  manipulating  diseased  parts  while 
X-rays  were  directed  on  the  patients.  When  they  began  to  suffer 
they  tried  gloves  in  the  backs  of  which  lead  foil  was  sewn,  but  these 
impeded  the  movement  of  their  hands  and  were  discarded.  One  of 
the  sufferers  ceased  operating  under  the  rays  eighteen  months  ago, 
yet  his  hands  have  improved  little,  despite  constant  treatment. 


TELEGRAPHS  IN  KOREA.— A  cable  dispatch  from  Korea  of 
August  6  says  that  an  agreement  has  practically  been  concluded  be- 
tween Russia  and  Korea,  whereby  Russia  acquires  200  acres  of  land 
at  Yongampho,  on  the  Yalu  River,  on  a  ninety-nine  years'  lease.  The 
application  of  M.  PavlofT,  the  Russian  Minister,  for  permission  to 
erect  telegraph  and  telephone  lines  to  Yongampho  has  been  refused. 
Previous  dispatches  said  that  wcrk  on  the  Russian  telegraph  line 
between  Au-Tung  and  Yongam])ho  had  been  abandoned  in  conse- 
quence of  Korean  remonstrances.  Thereupon  M.  Pavloff  objected 
to  the  Japanese  telegraph  line  from  Seoul  to  Fusan,  which  was  con- 
structed prior  to  the  Russian  line.  The  Korean  Government  asked 
the  Japanese  Minister  to  have  the  line  removed,  but  the  minister 
declined  to  do  so. 


GERMAN  ASSOCIATION  OF  INI'ENTORS.—The  Central 
Association  of  Inventors  "Germania,"  of  Rayreuth,  will  hold  a  gen- 
eral exhibition  at  Nuremberg  during  September  and  October  of  this 
year  for  the  purpose  of  facilitating  the  sale  of  patents  and  copyrighted 
patterns.  There  are  more  than  200,000  copyrighted  patterns  in 
Germany  and  over  140,000  patents;  one-half  of  these,  however,  are 
not  in  public  use,  for  the  reason  that  the  inventors  were  not  able  to 
exploit  their  inventions.  On  account  of  this  the  Central  Association 
was  formed  a  few  years  ago.  Its  purpose  is  to  assist  the  members 
to  make  th^ir  inventions  profitable  to  themselves,  as  it  is  a  well- 
known  fact  that  a  majority  of  inventors  have  not  the  means  to  do 
so.  The  association  furnishes  space  to  inventors  without  means 
free  of  cost  and  charges  no  fees  for  effecting  a  sale. 


LONG  ISLAND  TROLLEYS.— Wilh  regard  to  the  unification 
of  Long  Island  trolleys  noted  in  these  columns  last  week,  it  is  said 
that  the  idea  that  the  purchase  by  the  United  States  Mortage  & 
Trust  of  a  number  of  trolley  lines  on  Long  Island  has  been  in  the 
interest  of  the  Long  Island  Railroad  Company  is  incorrect.  The 
deal  has  been  made  in  the  interest  of  the  Tnlcrborougli  Rapid  Transit 
Company,  and  although  not  formally  sanctioned  by  the  directors  of 
this  company,  there  is  no  doubt  whatever  that  it  will  be  approved 
when  the  proper  time  arrives.  This  development  is  in  line  with  a 
policy    of    ultimate    consolidation    of    tunnel,    elevated    and    surface 


railroads  in  Greater  New  York  and  with  ramifications  practically 
throughout  Long  Island.  The  concentration  into  a  few  hands  of  a 
majority  of  Brooklyn  Rapid  Transit  stock  foreshadows  something 
more  than  results  expected  from  the  inauguration  of  up-to-date 
methods  by  the  present  management  on  the  property  as  it  exists 
to-day. 


ST.  LOUIS  FAIR  AUTOMOBILES.— Last  week  we  gave  de- 
tails as  to  the  automobile  chairs  for  the  St.  Louis  Exposition  grounds. 
It  is  stated  that  an  organization  has  been  formed  under  the  name 
of  the  World's  Fair  Automobile  Company,  to  operate  at  least  200 
automobiles  between  the  hotels  and  the  union  station  in  St.  Louis 
and  the  fair  grounds.  The  largest  will  be  tally-hos,  to  carry  forty 
passengers,  and  the  smallest  will  be  runabouts,  to  seat  two  persons. 
Steam,  gasoline  and  electricity  will  furnish  the  motive  power.  Vis- 
itors will  be  taken  direct  from  their  hotels  to  the  entrance  to  the 
E.xposition  or  on  the  grounds,  as  the  case  may  be.  Coupon  tickets 
will  be  issued  entitling  passengers  to  a  ride  and  also  to  admission 
to  the  fair,  and  those  holding  such  tickets  will  be  deposited  at  sta- 
tions provided  for  collecting  and  discharging  passengers  within  the 
grounds.  The  automobiles  will  be  run  through  the  prettiest  residence 
thoroughfares  of  St.  Louis.  It  is  expected  that  the  proposed  auto- 
mobile service  will  be  popular,  as  enabling  people  to  reach  the  fair 
otherwise  than  by  crowded  street  cars.  The  views  of  the  trolley 
companies  on  the  subject  are  not  cited.  The  street  cars  will  probably 
have  all  they  can  do. 


LIGHTING  A  FLORAL  CLOCK.— The  St.  Louis  Exposition  is 
to  have  a  unique  floral  clock,  and  work  has  been  begun  by  the 
Johnson  Service  Company,  of  Milwaukee.  This  mammoth  clock 
will  be  installed  on  the  side  of  the  hill  north  of  the  Agricultural 
building.  The  dial  will  be  a  flower  bed  120  ft.  in  diameter.  The 
minute  hand  will  be  60  ft.  long,  and  the  ring  at  the  end,  which  will 
be  fastened  to  the  machinery,  will  be  8  ft.  in  diameter,  large  enough 
to  support  12  men  easily.  A  hundred  persons  might  promenade 
on  this  hand  without  interfering  with  the  movements  of  the  time- 
piece. The  minute  hand  will  move  5  ft.  every  minute.  The  clock 
machinery  will  be  in  an  adjacent  building.  The  flower  bed  will  be  a 
masterpiece  of  the  florist's  art.  The  entire  dial  will  be  a  flower  bed. 
and  the  numerals  marking  the  various  hours  will  be  15  ft.  in  length, 
and  made  of  bright  colored  colcus,  a  foilage  plant  with  bright  col- 
ored leaves  that  grows  dense  and  may  be  pruned  and  kept  sym- 
metrical without  danger  of  impairing  its  growth.  In  a  broad  circle, 
surrounding  the  dial,  will  be  twelve  flower  beds,  one  opposite  each 
hour,  each  2  ft.  wide  and  15  ft.  long.  These  collections  will  repre- 
sent various  flowers,  but  each  will  be  so  selected  that  the  blossom 
is  open  at  the  particular  hour  it  represents,  and  at  no  other.  In  this 
way  both  the  hands  of  the  clock  and  the  fl  :owers  will  tell  the  time 
of  day.  .\t  night  the  whole  vast  timepiece  will  be  illuminated  with 
2,000  incandescent  lights. 


ECONOMY  OF  ELECTRIC  DRILLS.— Mr.  John  B.  Ilobson, 
general  manager  of  the  Consolidated  Caribou  Hydraulic  Mining 
Company,  at  Bullion,  B.  C.,  in  his  annual  report,  gives  some  inter- 
esting figures  of  costs  of  operating  an  installation  of  electric  drills. 
The  plant  included  four  drills  with  2-hp,  iio-volt,  direct-current 
portable  motors,  one  drill,  with  !]/>  hp.  iio-volt  direct  portable 
motor,  all  complete,  with  seven-foot  flexible  shafts,  adjustable  tri- 
pods, drifting  columns,  the  necessary  flexible  cables,  working  tools 
and  five  sets  of  drills  of  suitable  lengths  to  drill  holes  varying  from 
two  to  eight  feet  deep.  The  figures  are :  Steam  power — One  cord 
of  cedar  wood,  delivered,  $2.25:  one  engineer,  $4:  lubricants  for 
fingine  and  generator,  35c. :  total,  $6.60.  Operating  three  drills — 
Three  power-drill  men  at  $4  each.  $12:  three  helpers  at  $2  each,  $6; 
one  blacksmith,  $4;  one  helper.  $2;  three  bushels  of  charcoal  at  25c., 
75c. ;  lubricants.  20c. :  total,  $24.95.  Total  cost  of  running  three 
drills  10  hours,  $31.55.  The  duty  attained  by  drills  used  during 
the  season,  in  advancing  and  lowering  the  bed  rock  cut,  averaged 
312  ft,  of  holes  per  lo-hour  shift.  The  duty  attained  by  two  miners 
drilling  by  hand,  with  %-\n.  steel  and  8-ponnd  hammers  averaged 
about  14  8/10  ft.  per  lo-hour  shift,  and  made  the  cost  of  drilling  312 
ft.  of  holes  in  bed  rock  by  hand,  as  foUow-s:  Forty-two  miners  at 
$2  per  day,  $84 :  one  blacksmith  at  $4  per  day,  $4  :  one  helper  at  $2  per 
day,  $2;  f(nir  bushels  of  charcoal  at  25c.,  $1:  total  cost  of  drilling 
312  ft.  of  holes  by  hand,  $91,  Saving  made  in  favor  of  power  drills 
per  ten-hour  shift,  $59.45. 
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LOUS  ON  GOl'UHNMENr  TliUiaRAl'llS.—  \'\w  Untisli  Tost 
OlViii-  fiKniis  lor  lyoj  J  .sliow  tlic  iiMial  loss  on  the  Iclrnrapli  service. 
I  he  icU-K'i'P'i  ri'vcmie  was  /,»,7.'j,«<<),  an  increase  of  /i5.?,>S.fO.  Tl>c 
expenditure  of  the  telegraph  tleparinieiii  was  £4.317,371,  a  net  deficit 
"'  •^5^3. 505'  H  allowance  is  made  for  the  interest  on  the  capital^ 
tio.S(>7,(q4,  createil  for  the  purchase  of  the  telegraphs,  the  deficit 
\^^)^lld  be  i8yi',305,  or  about  $4,500,000. 


niil'AUTMEM  SlOKli  liNGlNliliRlNG.-ll  is  inlerestiuK  to 
note  that  the  "<iepartiiiein  store  trust"  orKani/ed  in  New  Jersey 
last  week  as  the  Cash  Huyers'  L'nion  l'"irsl  Nation.il  Co-(  )perative 
Society,  with  an  authori/ed  capital  of  $5,ixx),ooo,  has  among  its 
innumerable  objects  that  of  carrying  on  the  business  of  electrical 
engineering,  associated  with  hair  dressing,  gardening,  dealing  in 
■fancy  animals,"  printing,  and  other  odd  jobs. 

AUTOMOBILE  LAW. — The  .\iiuiic;m  .Autumobile  .Association 
has  just  issued  from  its  headiiuarlcrs  at  753  l-iftli  Avenue,  New 
Vork  City,  a  very  neat  little  brochure,  giving  the  Slate  laws  aflfccl- 
ing  automobiles  for  New  York,  New  Jersey,  Pennsylvania,  Con- 
necticut. Massachusetts.  Rhode  Island,  Vermont,  Maine,  and  Dela- 
ware. The  book  contains  text  and  digest.  A  second  pamphlet  will 
embrace  the  automobile  law  of  the  leading  Western  States. 


THE  POPE  AT  THE  TELEPHONE.— One  of  the  inieresting 
stories  sent  from  Rome  about  the  New  Pope,  Pius  X,  is  as  follows: 
"Monsigiior  Stratimirovich,  the  Venetian  prelate,  accompanied  him 
to  Rome  and  up  to  the  door  of  the  Conclave,  and,  in  taking  leave, 
expressed  the  hope  that  Cardinal  Sarto  would  be  made  Pope.  The 
Cardinal  replied,  laughing:  "No.  No  fear  for  me.  Tell  nie  the 
number  of  your  telephone  and  I  will  let  you  know  who  receives  that 
honor."  In  all  of  the  excitement  of  his  first  election  he  kept  his 
word  and  went  to  the  telephone  personally,  and  called  up  the  num- 
ber, only  to  find  that  Monsignor  Stratimirovich  already  knew  the 
result  of  the  balloting,  and  was  on  his  way  to  the  Vatican." 


INTERCEPTING  WIRELESS  MESSAGES.— A  cable  dispatch 
from  London  of  August  8  says:  "The  French  Wireless  Telegraph 
Company  has  replied  to  Marconi's  assertion  that  his  messages  can- 
not be  intercepted  by  informing  him  that  for  the  past  six  months 
every  message  sent,  not  only  from  his  station  at  Poldhu  but  from 
any  Marconi  stations  around  the  British  coasts,  has  been  inter- 
cepted by  the  French  Wireless  Telegraph  Company's  station  at  Cape 
de  la  Hague,  and  that  copies  of  these  messages  are  at  his  service. 
Marconi  has  not  asked  for  the  copies.  When  the  Prince  of  Wales 
recently  visited  Poldhu  station  he  asked  Marconi  to  send  a  message 
across  the  Atlantic,  but  the  inventor  informed  him  that  it  would  be 
six  months  before  the  apparatus  would  be  ready  to  carry  out  that 
experiment." 


BROOKLYN  BRIDGE  TERMINAL.— Mr.  H.  F.  Hornbostel, 
designing  architect  employed  by  Commissioner  Lindenthal  to  pre- 
pare plans  for  the  proposed  Brooklyn  Bridge  Terminal  and  city 
offices  on  Manhattan  Island,  has  a  scheme  which  is  grandiose  to  a 
degree,  involving  $50,000,000  ultimately,  and  $9,000,000  now.  A 
42-story  building  is  contemplated,  with  trolley  loops  and  other  track; 
in  the  lower  stories  or  levels.  This  enormous  terminal  station  will 
extend  up  as  far  as  Duane  Street,  and  provides  for  five  stories  of 
city  offices.  The  building  will  be  carried  out  on  the  same  archi- 
tectural design  as  the  new  Hall  of  Records,  and  the  plan  provides  for 
the  construction  of  the  campanile  up  to  that  level.  The  campanile 
proper,  with  its  thirty-seven  additional  stories,  is  to  be  used  for  office 
purposes,  and  to  house  city  departments.  The  full  height  of  the 
campanile,  as  projected,  w'ill  be  650  ft.,  giving  in  all  400,000  sq.  ft. 
of  office  room.  The  cost  of  $9,025,825  for  this  terminal  station  does 
not  include  the  campanile  above  the  roof  of  the  base,  or  a  height 
equal  to  that  of  the  Hall  of  Records.  The  cost  of  completing  the 
tow-er  would  be  $1,468,800  more. 


TECHNICS  AND  ECONOMICS.— At  the  recent  congress  of 
the  Association  of  German  Engineers,  a  paper  read  by  Prof. 
Schmoller,  of  Berlin  University,  on  "The  Borderland  Between 
Technical  Progress  and  Practical  Economics,"  was  of  general  in- 
terest. He  traced  the  history  and  development  of  technical  skill  as 
applied  to  the  implements  and  machinery  of  civilized  life  up  to  the 
date,  about  a  century  ago,  when  the  exact  sciences  began  to  furnish 


the  Kcneral  banin  of  Icclinical  progress.  He  called  attention  to  the 
developmeiil  of  Nocial  and  political  life  as  synchronous  with  the 
modern  progrcsi  of  mrchunics  as  applied  for  industrial  purposes. 
'I'hc  age  of  machinery  was  the  age  which  had  witncsseil  the  recoK- 
iiitioii  of  the  political  and  legal  e(|ualily  of  all  the  citi/ens  of  the 
Stale.  In  the  year  1750,  when  (jcrmany  had  a  population  of  18,000,- 
000,  of  whom  <j,(H>o,<KKj  were  laborers,  the  proportion  of  the  physical 
power  exerted  by  the  human  factor  in  economic  activity  was  to  tlic 
power  exerted  by  machinery  in  the  ratio  of  one  to  one.  In  the  year 
ii<itS,  when  (icrm.iny  had  a  population  of  5f),ooo,ooo,  of  whom  jH/no,- 
1,00  belonged  lo  tlie  laboring  classes,  the  projiorlioii  of  m:iniial  labor 
to  labor  done  by  machinery  was  one  lo  six,  or,  acc<.irding  to  (jihcr 
estimates,  as  one  to  ten.  Nevertheless,  it  was  recognized  that  the 
machine  without  the  superintendence  of  the  human  factor  was 
merely  an  autom:ilon,  and  that  its  productivity  could  only  be  immeas- 
urably incre.'ised  in  cases  where  indu'~tri;il  processes  could  be  resolved 
into  a  v:iriety  of  coiist;intly  recurriii).;   :iii(l   i<liiilical   movements. 


Letters  to  the  Editors. 


The  Metric  System, 


To  lite  liililuis  of  Electrical  ll'orld  ami  Engineer: 

Sirs. — The  criticisms  of  Mr.  (j.  W.  Colles,  in  your  issue  of  July 
18,  on  the  metric  system,  are  at  least  interesting  reading,  but  a  be- 
trayal of  less  animus  on  the  part  of  the  writer  would  have  given 
greater  force  to  his  remarks.  As  to  the  German  writer  quoted,  his 
attitude  is  not  unreasonable  in  a  conservative  German  appealing  to 
the  prejudices  of  the  older  generation.  It  is,  however,  significant 
that  the  younger  German  generation  had  enough  common  sense  to 
adopt  the  metric  system,  the  newness  of  which  proves  it  to  be  the 
product  of  an  advanced  civilization. 

The  most  conservative  of  the  civilized  nations  is  without  ques- 
tion Germany;  and  if  at  any  time  during  the  last  thirty  years 
there  had  risen  any  cause  whatever  to  serve  as  an  excuse  for  going 
back  to  the  old  "jumble  of  weights  and  measures,"  many  attempts 
in  the  Reichstag  would  surely  have  been  made  to  repeal  the  law 
compelling  the  use  of  the  metric  system.  Everybody  there  admits  the 
superiority  of  this  system,  and  more  than  once  was  the  writer  there 
pitied  because  his  fellow  countrymen  are  so  far  out  of  touch  with  the 
modern  spirit  in  this  respect.  It  is,  however,  true  that  in  smaller 
towns  and  villages  I  found  some  good  old  souls  who  still  tenacious- 
ly clung  to  the  discarded  system,  so  far  as  the  law  would  allow. 

If  Congress  introduces  the  metric  system  in  all  the  governmental 
departments,  it  would  not  be  long  before  the  public  would  not  only 
be  reconciled  to  the  system,  but  clamor  for  it.  The  public  ought  to 
be  credited  with  having  at  least  that  much  common  sense. 

It  is  rather  hard-hearted  on  the  part  of  Mr.  Colles  to  offer  our 
government  as  "a  dog  to  try  nostrums  on" :  but  it  would  be  still 
more  hard-hearted  to  wdthhold  a  remedy  for  our  present  commercial 
disability  in  the  foreign  trade  arising  from  the  use  of  a  system  of  ex- 
change even  more  absurd  than  that  of  the  Chinese  or  Hottentots. 

Sant.\  Rosa,  Cal.  J.  G.  Vogel. 


Absorption  of  Hertzian  Waves. 


To  the  Editor.'!  of  Electrical  World  and  Engineer: 

Sirs: — I  have  just  read  with  much  interest  in  your  issue  of  June 
20  the  article  on  "Recent  Progress  in  Wireless  Telegraphy,"  and 
particularly  that  section  referring  to  Fig.  3,  page  1053.  In  order  to 
propagate  electrical  waves  in  a  definite  direction,  Mr.  De  Forest 
surrounds  the  antennae  with  a  metallic  screen  connected  to  earth. 
I  beg  to  refer  to  some  experiments  which  I  made  in  the  same  direc- 
tion as  early  as  1899.  partly  in  collaboration  with  Lieut.  Poncelet. 
The  method  which  I  employed  is  analogous  to  that  of  Mr.  De 
Forest,  and  my  results  corroborate  the  results  which  he  obtained. 
An  account  of  the  experiments  was  published  in  Comtes  Rendus  of 
September,  1900,  and  I  quote  below  an  abstract  of  this  paper  whic'.? 
appeared  in  the  London  Electrician,  October,  1900  (No.  5,  p.  879)  : 

"Signer  Emile  Guarini  and  Lieut.  Poucclet  have  sent  us  a  joint 
communication  on  experiments  they  have  made  "with  screens  placed 
between  a  Wimshurst  machine  and  a  coherer.  The  Wimshurr-.t  ma- 
chine, provided  with  its  usual  condensers,  emitted  Hertz  waver,  which 
affected  the  coherer,  and  the  experimenters  satisfied  themselves  that 
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only  direct  waves  need  be  taken  account  of,  as  when  a  screen  was 
placed  between  the  coherer  and  the  machine  the  former  was  pro- 
tected. The  distance  between  coherer  and  machine  was  a  few  metres. 
It  was  found  that  the  human  body,  interposed  between  the  machine 
and  the  coherer,  effectively  absorbed  the  rays  whether  the  body  was 
insulated  or  not.  This  might  have  been  expected.  On  the  other 
hand,  a  thin  sheet  of  iron,  which  would  not  screen  the  coherer  under 
normal  conditions,  screened  it,  when  connected  with  the  earth.  The 
writers  try  to  explain  the  different  action  of  the  insulated  and 
earthed  iron  plate  by  the  hypothesis  that  this  metal  screen  'con- 
stitutes a  new  radiator  acting  by  induction  from  the  transmitter. 
"'The  electric  waves,'  they  continue,  'do  not  pass  a  metallic  screen. 


but  produce  in  it  induced  oscillating  currents,  which  in  their  turn 
produce  a  radiation  in  space.'  Earthing  the  screen  prevents  this 
inductive  effect,  they  suggest.  We  think  that  the  authors  shoul* 
have  examined  carefully  their  experimental  conditions,  and  have 
endeavored  also  to  reproduce  the  effect  with  a  different  arrangement 
of  apparatus,  before  putting  forward  this  theory.  It  is  a  pity  that 
so  much  energy  is  wasted  in  methodless  experiment  in  a  field  in 
which  patient  and  methodical  investigation  is  urgently  needed." 

The  experiments  above  referred  to  were  continued  until  several 
n,if)nths  ago,  with  some  modifications  introduced.  The  later  result! 
will  form  the  subject  of  an  article  now  under  preparation. 

Brussels,  Rklgium.  I£mii.e  Guakini. 


Dynamos,  Motors  and  Transformers. 

The  Sector  Diagram  of  the  CompfHsati'd  Motor. — Heylanu. — An 
article,  illustrated  by  diagrams,  in  which  the  author  discusses  in 
detail  the  construction  of  the  vector  diagram  for  a  compensated 
motor,  similar  to  that  drawn  by  him  for  an  ordinary  induction 
motor  years  ago,  and  noticed  in  the  Digest  at  the  time.  The  diagram 
gives  an  interesting  insight  into  the  mechanism  of  the  compensating 
action.  If  the  compensation  is  zero,  the  ordinary  induction  motor 
diagram  is  obtained.  As  the  compensation  becomes  higher,  the 
diameter  of  the  diagram  circle  increases,  thus  indicating  the  greater 
efficiency  of  the  motor.  It  is  also  shown  by  the  diagram  that  the 
efficiency  can  be  increased  by  shifting  the  brushes.  The  losses  in 
the  compensated  motor  are  smaller  than  in  the  ordinary  induction 
motor.  The  stator  field  is  the  same  as  in  the  latter,  the  rotor  field 
is  increased,  according  to  the  compensation,  but  the  iron  losses  in 
the  rotor  can  be  neglected.  The  copper  losses  in  the  stator  become 
smaller  for  a  given  output,  as  the  current  decreases  with  decreasing 
phase  difference.  The  copper  losses  in  the  rotor  from  a  given  load 
upwards  also  become  smaller  in  the  rotor  than  they  are  in  the  ordi- 
nary rotor.  The  diagrams  also  show  that  for  a  certain  output  the 
slip  is  always  less  than  in  the  ordinary  induction  motor,  and  in  the 
same  proportion,  as  the  rotor  field  becomes  greater  on  account  of 
the  compensation.  A  shifting  of  the  brushes  gives  the  result  that 
the  slip,  when  the  motor  is  running  without  load,  is  not  exactly 
equal  to  zero,  but  may  even  eventually  become  negative.  The  char- 
acteristic difference  between  the  diagram  for  the  ordinary  induction 
and  the  compensated  motor,  is  that  the  former  has  only  one  diagram, 
while  a  number  of  them  are  possible  for  the  latter,  according  to  the 
changes  in  the  position  of  the  brushes  and  the  strength  of  the 
compensation. — Elek.  Zeit.,  July  23. 

High-Tcnsiun  Transformers. — Farley. — .'\  paper  read  before  the 
Canadian  Electrical  Association,  dealing  mainly  with  the  trans- 
formers on  the  Shawinigan  Falls  line,  as  typical  of  the  latest  and 
best  practice  in  the  design  of  high-tension  apparatus.  The  rising 
transformers  are  designed  to  step  up  from  the  generator  pressure 
2,200  volts  two-phase,  to  50,000  volts  three-phase.  The  lowering 
transformers  step  down  from  44,000  volts  three-phase,  allowance 
being  made  for  a  line  drop  of  12  per  cent.,  to  2,40c  volts  three-phase, 
two  transformers  being  connected  in  "T."  Taps  for  86.7  per  cent, 
are  provided  in  both  the  high-tension  and  in  the  low-tension  wind- 
ing; since  two  transformers  connected  in  this  way  have  a  slightly 
higher  efficiency  and  a  better  regulation  than  they  would  if  con- 
nected cither  in  V  or  in  T,  with  the  full  windings  of  the  transformers 
in  use.  The  transformers  were  to  be  designed  for  operation  at 
either  30  or  60  cycles.  A  design  was  made  for  a  30-cycle  trans- 
former of  1,110  kw  for  the  raising  and  1,000  kw  for  the  lowering, 
the  characteristics  being  such  that  high  efficiency  and  good  regula- 
tion w'ould  be  obtained.  Roth  high-tension  and  low-tension  wind- 
ings were  made  in  two  equal  parts,  with  terminals  connected  either 
for  series  or  multiple  connections.  For  30  cycles  the  windings  were 
to  be  connected  in  series,  and  for  60  cycles  in  multiple ;  the  capacity 
of  the  transformers  is,  therefore,  doubled  in  the  latter  case.  Oper- 
ating  at   60  cycles,   the   transformers   will   then    deliver   their   rated 


output  with  an  uliniic  drop  only  one-half  of  that  for  full  load  at  30 
cycles,  but  the  inductive  drop  will  be  the  same  under  either  condi- 
tion, and  the  regulation,  therefore,  at  60  cycles  is  better  than  at  30 
cycles,  the  exact  figure  in  the  case  of  the  raising  transformer  being 
for  loads  having  a  power  factor  of  100  per,  cent.,  the  extremely 
low  value  of  0.376  per  cent.  With  the  number  of  cycles  increased 
by  100  per  cent,  and  the  number  of  effective  turns  decreased  by  the 
same  amount,  the  fiux  density  in  the  magnetic  circuit  will  be  the 
same,  the  loss  per  cycle  being  slightly  more  at  the  higher  frequency 
than  at  the  lower.  The  iron  loss  is,  therefore,  a  little  more  than 
double  at  60  cycles.  The  transformers  are  of  the  oil-insulated  type, 
and  the  heat  is  removed  from  the  oil  by  means  of  the  conventional 
cooling  coils  through  which  water  is  circulated.  These  coils  are 
of  brass  tubing  and  have  no  connections  or  joints  of  any  kind  inside 
the  case,  so  that  the  danger  from  leaks  is  reduced  to  a  minimum. 
The  coils  are  wound  in  sections  of  only  one  turn  per  layer.  The 
terminal  board  for  the  high-tension  leads  presented  a  more  difficult 
problem ;  its  solution  was  found,  however,  in  the  use  of  standard 
porcelain  insulators  mounted  on  pins  and  cross  arms.  Since  the 
insulators  are  under  oil,  a  compact  arrangement  was  effected  which 
has  the  merit  of  making  this  one  of  the  strongest  points  of  the 
transformer.  A  novel  feature  was  introduced  into  the  design  of 
these  transformers  which  lessens  to  a  great  extent  the  risk  to  sur- 
rounding property  from  the  presence  of  the  quantity  of  oil  in  which 
the  transformers  are  immersed.  The  scheme  involves  the  safe  and 
rapid  transfer  of  the  oil  to  a  place  of  safety  in  case  of  fire  in  the 
transformer  building.  At  the  bottom  of  the  transformer  tank  ther'" 
is  placed  a  large  valve,  which  connects  directly  with  the  wate'" 
mains.  In  case  of  a  fire  this  emergency  valve  may  be  opened  am' 
the  oil  forced  out  at  the  top  of  the  transformer  into  a  sink  holi 
The  substantial  construction  of  the  transformer  case,  howeve  , 
together  with  the  water  which  will  then  fill  it,  will  protect  the 
transformer  itself  from  harm,  the  only  damage  likely  to  occur  being 
the  wetting  of  the  apparatus. — Canadian  Elec.  Nezvs,  July. 

REFERENCE, 

Care  and  Management  of  Electric  Generators. — Creed, — An  illus- 
trated article  giving  some  points  on  the  proper  cleaning  of  com- 
n-,utators,  fitting  of  brushes,  etc.  The  article  is  intended  for  the 
dynamo  tender, — Power,  August. 

LIGHTS  AND  Lighting. 

Radiation  from  the  Nernst  Lam/y  Gloiver. — Hartman, — .\  long 
article,  illustrated  by  numerous  diagrams  and  tables,  in  which  tlie 
author  gives  the  results  of  spectrophotometric  investigation  of  the 
luminous  radiation  from  the  Nernst  lamp  glower  under  varying 
current  densities.  The  apparatus  used  was  a  Kirchhoff  spectro- 
meter, having  a  callimeter  with  two  unilateral  micrometer  slits, 
which  was  adapted  for  the  purpose  of  the  investigation.  The  ar- 
rangement and  standardization  are  described  in  detail.  As  a  stand- 
ard source  of  light  an  acetylene  flame  burning  under  constant  pres- 
sure was  used.  The  Nernst  lamp  used  was  a  104  volts  alternating- 
current  lamp.  The  diaphragmcd  acetylene  flame  used  as  a  standard 
was  determined  in  terms  of  the  Hefner  standard.     Currents   from 
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0.3  uinp  tu  1.5  amp  were  ii.Hcd.  The  uuthur  urrivcs  at  the  fulluwiiiK 
concliisi(ii)>.  It  iippcars  tliat  nt  the  rated  noriiial  current  sIrc-iiKili 
thf  railialioii  inttu  the  glower  i>f  the  Neriist  lamp  i^  relatively  nch 
ill  the  moll-  luminous  waves  ul  tiie  spectrum.  It  cxliihits  no  marked 
.selective  radiation,  its  light  intensity  apparently  increases  with 
age  and  is  relatively  less  rich  in  the  short,  hut  richer  in  the  long 
waves,  than  that  from  the  acetylene  llame,  hut  its  radiation  rapidl\ 
luciimes  more  like  that  from  hiiiniiiK  acetylene  with  increasiiiK  cur 
rent  strength.  At  current  strengths  below  the  rated  normal  value, 
tile  increase  in  intensity  with  increasing  current  strength  is  mosi 
marked  in  liie  long  waves,  and  above  this  rated  normal  value  oi 
current  sireuKih  the  mcrease  in  intensity  is  most  rapid  in  the  short 
waves.  .\l  current  strengths  below  the  rated  normal  value  the 
Nernst  lamj)  is  relatively  less  rich  in  short  waves  than  the  llame  of 
the  Hefner  lamp,  while  above  this  current  strength  the  opposite  is 
true.  .\l  rated  normal  current  strengths,  or  slightly  above  this,  the 
color  of  the  Ncrnst  lamp  radiation  is  very  similar  to  that  uf  the 
Hefner  lamp.  The  luminous  radiation  from  the  Nerrist  lamp  c<jr- 
responds  very  closely  to  that  from  iucaudesceut  calcium. — I'ltys. 
A'<'?'.,  August. 

i'ossibililics  uf  I-utuic  l-.ionomtis  m  liicctriciil  Illiiiiiiinilu'n.- 
Ch.vmen. — A  paper  read  before  the  recent  meeting  of  the  Municipal 
I-~lectrical  Association  of  luigland.  The  author  thinks  that  the 
outlook  in  the  direction  of  working  the  ordinary  incandescent  lanii) 
at  a  materially  higher  efficiency  than  at  present,  is  not  very  encour- 
aging. He  then  passes  over  to  the  Nernst  lamp  and  the  cost  of 
energy  required  by  it.  ■  He  states  that  a  large  number  of  these  lamps 
have  been  in  use  in  Buckingham  Palace  for  the  past  13  months  and 
have  reduced  the  consumption  of  current  by  about  50  per  cent.  He 
thinks  that  there  is  no  apparent  rea.son  why  some  combination  of  a 
carbon  filament  with  one  or  the  other  of  the  substances  which  give 
«>lT  a  brilliant  light,  when  heated  to  a  moderate  extent,  as  in  the 
W'elsbach  mantle  and  the  Ncrnst  lamp,  could  not  be  evolved.  These 
l.'.mps  would  combine  the  advantage  of  instantaneous  lighting  with 
that  of  high  efficiency.  The  author  then  considers  the  Hewitt  lamp 
and  states  that  it  seems  to  have  a  great  future  before  it.  The  ab- 
sence of  red  rays  in  this  lamp  is  an  objection  which  he  feels  sure 
tvill  be  overcome.  Arc  lamps,  having  carbons  made  of  a  mixture  of 
carbon  with  other  materials,  are  next  taken  up.  The  difficulties 
which  this  arrangement  encounters  are  enumerated.  The  author 
feels  sure,  however,  that  these  difficulties  will  be  overcome. — Lond. 
l:IC(\  Eng.,  July  17. 

Power. 

Variahle-Sl>ccd  Motors  and  Their  Relation  to  New  Shop  Methods. 
— LoziER. — A  paper  read  before  the  recent  meeting  of  the  Canadian 
Electrical  Association.  The  author  first  discusses  the  new  shop 
methods  of  working  every  tool  in  the  shop  at  its  highest  output, 
and  making  it  possible  thereby  to  increase  the  output  of  the  average 
shop  working  under  the  old  conditions  by  300  to  400  per  cent.  He 
says  that  in  most  cases  a  standard  shunt-wound,  direct-current 
motor  of  about  600  revolutions  at  250  volts  is  the  thing  for  all 
classes  of  work.  Its  principal  features  should  be:  (a)  its  armature 
coils  should  be  of  a  type  designed  to  carry  heavy  overloads  without 
deterioration  of  insulation;  (b)  its  design  should  provide  for  low- 
armature  reaction  to  permit  of  high  speeds  with  weak  fields  without 
sparking;  (c)  its  structure  should  be  of  the  protected  type,  but 
the  enclosed  motor  should  be  avoided  except  for  special  cases;  (d) 
it  should  be  in  a  condensed  and  handy  form,  so  as  to  be  conveniently 
applied  to  any  class  of  tool ;  (e)  it  should  be  interchangeable,  so 
that  it  can  be  applied  to  any  tool  without  being  specially  designed 
for  that  purpose.  In  this  manner  a  stock  of  motors  can  be  drawn 
upon  for  such  necessities  as  may  arise,  and  of  such  capacity  as  the 
particular  tool  in  question  may  demand,  one  motor  being  readily 
exclianged  for  another  should  circumstances  require.  The  speed 
range,  in  the  author's  opinion,  is  the  backbone  of  the  whole  system, 
and  should  be  selected  with  a  view  to  meet  the  maximum  require- 
ments of  any  operation  in  the  particular  shop.  Any  of  the  mechan- 
ical methods  of  speed  variation  has  the  advantage  that  in  reducing 
the  speed  of  the  tool,  the  size  of  the  motor  may  remain  the  same, 
if  the  same  amount  of  work  is  to  be  done  by  the  cutting  tool.  This 
does  not  hold  true  if  the  motor  speed  is  varied  within  itself  elec- 
trically. The  electrical  method  has  the  advantage  that  it  can  vary 
the  speed  of  the  motor  as  it  runs,  at  will,  and  w-hile  the  work  is 
being  done.     This  is  an  advantage  that  the  mechanical  method  does 


nut  Hi  yet  pu!iiiC!(K  to  anything  like  the  same  degree.  It  therefore, 
III  the  opinion  of  the  author,  appears  best  to  combine  the  two 
methods,  wherever  the  reqiiiremeiits  of  the  case  demand  a  large 
range  of  speed.  The  practice  now  is  to  use  a  mechanical  arrange- 
ment ill  coimcction  with  a  variable-speed  motor,  the  former  con- 
sisting of  a  single  or  doiiblereductioii  hack  gear,  which  enables 
the  motor  111  reaili  the  lower  --pceds  of  the  range  which  are  thrown 
out,  and  the  motor  will  run  directly  on  the  spitulle  in  the  higher 
speed  range.  Of  the  two  methods  of  varying  the  speed  of  motors, 
the  author  states  that  the  niullivoltage  system  covers  the  amount 
of  ctiiieiit  that  must  be  handled  at  the  lowest  voltage,  while  the 
field  weakening  determines  the  high  limit,  when  it  reaches  the 
sparking  point  of  the  motor,  or  perhaps  the  .irmature's  peripheral 
speed.  In  common  practice  the  speed  ratio  in  tlw  motor  itself  of 
71'^  to  I,  is  found  to  fit  the  majority  of  cases.  In  ibis  arrange- 
ment the  lowest  voltage  is  go  and  the  highest  250,  the  field  of  the 
motor  being  weakened  so  as  to  increase  its  speed  by  150  per  cent. — 
Canadian  lUec.  Nezvs,  July. 

llcavy-Scrvicc  l.athv  itjilh  Electric  Drive. — A  short,  illustrated 
article.  The  machine  is  specially  designed  for  electric  motor  drive, 
without  reference  to  the  forms  developed  for  belt-driven  machines. 
The  usual  cone-pulleys  in  the  headstock  are  replaced  by  a  seat  for 
the  driving  motor  and  its  gearing  and  the  electrical  control  switches. 
The  machine  is  designed  for  the  heaviest  service  which  two  tool 
posts  can  require.  The  two  tool  posts  can  be  fed  simultaneously 
outward  or  inward.  The  machine  comprises  also  a  twrt-speed  gea"- 
change  in  the  transmission  from  motor  shaft  to  spinclle,  a  hand 
traveling  attachment  for  llie  tail  stock  and  a  lubricator  pump  belted 
from  the  motor  shaft.  'I'lie  driving  motor  is  a  shunt-wound  ma- 
chine rated  at  20  hp.  The  motor  is  supplied  by  a  four-wire  system, 
which  makes  six  different  voltages  available.  Since  each  voltage 
has  a  definite  motor  speed  corresponding  to  it,  there  are  six  speeds 
possible  without  employing  resistances;  a  field  rheostat  for  weak- 
ening the  field  circuit  serves  to  give  the  intermediate  speeds.  A 
two-speed  pinion  gearing  again  doubles  this  range  of  speeds.  The 
changing  of  connections  is  all  done  automatically  by  a  controller 
mounted  at  the  front  of  the  head-stock  below  the  lead  screw. — Eng'g 
Nczvs.  July  30. 

REFERENCE. 

Electric  Pillar  Cranes  for  Handling  Cupola  Charges. — An  illus- 
trated note,  describing  a  recent  construction  of  electric  cranes  to 
be  used  in  the  foundry.  The  effective  radius  of  the  jib  is  16  ft.  and 
the  hoisting  capacity  is  4  tons.  The  operator  controls  all  the  motions 
from  a  sinall  cabin,  which  swings  with  the  crane.  There  are  three 
direct-current,  220-volt  motors  for  swinging  the  crane,  racking  the 
trolley  in  and  out,  and  hoisting  the  load.  The  speeds  are  20  to  50 
ft.  per  minute  for  hoisting,  100  to  150  ft.  per  minute  for  racking  the 
trolley,  and  3  to  5  r.p.m.  for  swinging. — Eng'g  News,  July  30. 

TRACTION. 

The  First  Third-Rail  Road  in  Szcifscrland. — An  article  describing 
a  line,  recently  put  in  operation  between  Fribourg  and  Morat,  22.4 
km  in  length.  Part  of  the  line  was  previously  operated  by  steam,  and 
electricity  was  adopted  on  account  of  the  grades,  which  are  from 
2  to  3  per  cent.  After  careful  consideration  direct-current  motors 
were  adopted  in  preference  to  three-phase,  because  storage  batteries 
could  be  used  at  the  station  to  equalize  the  load  and  act  as  reserve. 
Direct-current  motors  reduce  their  speed  slightly  on  grades,  but 
lliree-phase  motors,  which  run  at  constant  speed,  would  have  to  be 
designed  of  sufficient  capacity  to  maintain  this  speed  on  the  steepest 
grades,  and  this  would  require  much  larger  motors  than  if  direct- 
current  was  used.  A  third-rail  contact  was  considered  more  de- 
sirable for  large  currents ;  the  three-phase  system  reduces  compli- 
cations in  the  overhead  work.  The  overhead  system  is  used  at 
certain  stations,  elsewhere  the  third  rail  is  employed,  which  weighs  25 
kg  per  meter  and  is  laid  in  20-meter  lengths;  the  insulators  are 
spaced  4  meters  apart.  The  top  of  the  third  rail  is  135  mm  above 
the  top  of  the  track  rail  and  660  mm  from  the  gauge  line,  and  as 
it  is  held  in  the  insulators  by  gravity  only,  it  is  anchored  at  points 
by  two  insulated  steel  wires  attached  to  the  cross  ties.  The  average 
train  consists  of  one  four-axle  motor  car,  one  three-axle  trail  car 
and  three  two-axle  trail  cars  ;  it  weighs  70  tons,,  has  a  speed  of  23  km 
per  hour  on  a  3  per  cent,  grade  and  35  km  per  hour  on  a  level.  The 
motor  car  has  two  iso-hp  motors,  which  operate  at  750  volts.  There 
are  two  sub-stations,  each  containing  a  storage  battery  consisting  of 
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400  cells  with  a  capacity  of  207  amp.-hours,  and  also  one  synchron- 
izing motor  direct-connected  to  a  direct-current  generator  of  100  kw. 
— St.  R'y  Jour.,  July  25. 

Track  Construction  with  Special  Reference  to  Rail  Joints. — Davies. 
— The  author  states  that  the  percentage  of  carbon  in  the  rails  in  the 
best  practice  in  traction  is  from  0.35  per  cent,  for  a  so-pound  rail 
to  0.5s  per  cent,  for  a  55-pound  rail;  rails  of  intermediate  weight 
should  have  a  corresponding  percentage.  The  average  percentage 
of  phosphorus  is  about  0.06  per  cent,  and  should  not  go  above  o.i 
per  cent.  Sulphur  is  very  nndesisable  and  should  be  kept  as  low 
as  possible.  Silicon  should  not  exceed  0.2  per  cent.  The  author 
then  discusses  the  rail  jointing  and  describes  the  process  of  making 
the  Falk  cast-welded  joint.  Bonding  of  the  rails  is  then  discussed 
in  detail  and  the  requisites  for  a  good  bond  laid  down. — Lond.  Elcc. 
£«gv  July  10;  reprinted  in  St.  R'y  Jour.,  August  I. 

Traction  Motor  Suspension. — A  note  on  some  practical  points. 
The  suspension  of  a  motor  at  three  points,  as  is  usually  done  on 
account  of  the  reaction  between  the  pinion  and  gear,  tends  to  shift 
the  motor  out  of  horizontal  alignment  and  so  produce  an  uneven 
wear  on  the  gear  teeth.  Instead  of  that  the  motor  is  mounted  prac- 
tically rigidly  by  a  support  at  the  pinion  end  of  the  motor. — St.  R'y 
Jour.,  July  25. 

Ventilating  Railway  Motors. — A  record  of  tests  made  on  the 
Camden  &  Suburban  Railway  Company's  lines,  which  indicate  the 
practicability  of  ventilating  and  cleaning  railway  motors  while  in 
operation  in  regular  commercial  service.  Natural  draft  is  used, 
air  being  led  by  means  of  piping  to  the  motor  cases,  and  thence  to 
an  exhaust  located  on  the  car  truck.  Some  data  are  presented 
showing  the  heat  developed  in  motor  cases  in  ordinary  service  and 
the  reduction  efifected  by  the  use  of  this  apparatus. — St.  R'y  Jour., 
July  25. 

Car  Acceleration  Test. — An  article  giving  an  account  of  an  accel- 
eration test  made  on  a  car  equipped  with  a  multiple  unit  control. 
The  car  weighed  30  tons.  An  analysis  of  the  diagram  shows  that 
the  maximum  consumption  was  9  kw  per  ton  and  8.55  kw-hours 
per  car-mile,  or  272  watt-hours  per  ton-mile. — St.  R'y  Jour.,  July  25. 

A  Rational  Train  Resistance  Formula. — Blood. — A  reply  of  the 
writer  to  the  criticism  of  his  train  resistance  formula  published  in 
the  June  27  issue.  He  first  states  that  he  is  justified  in  grouping 
the  head  and  stern  air  resistance  in  one  expression,  and  also  justifies 
his  making  this  factor  independent  of  the  length  of  the  train.  He 
also  gives  the  arguments  in  favor  of  the  use  of  the  fractional  ex- 
ponent. He  then  takes  up  the  terms  A  and  B,  and  states  that  he 
v>'as  justified  in  his  use  of  these  as  given  in  his  formula,  because 
by  his  hypothesis  A  associates  all  forms  of  resistance  which  are 
independent  of  the  speed,  and  of  these  the  journal  resistance  is 
the  largest  portion.  Also  that  B  associates  all  terms  which  are  a 
lineal  function  of  the  speed,  and  of  these  the  track  resistance  is 
the  most  important.  He  thinks  that  empirical  formulae  will  lead 
to  error,  as  they  do  not  take  into  account  new  or  extraordinary 
conditions,  whereas  the  rational  formula  can  be  made  to  suit  actual 
conditions  if  the  coeiKicients  are  properly  selected.  In  the  same 
number  there  is  an  editorial  on  this  matter,  in  answer  to  the  above 
letter.  The  formula  is  still  considered  an  impractical  one,  because 
sufficient  information  has  not  yet  been  obtained  as  to  the  factors  of 
Irain  resistance  to  calculate  a  rational  formula.  This  is  true  of 
all  the  coefficients.  His  final  term,  which  uses  a  fractional  e.x- 
Iionent,  is  also  disapproved  when  used  in  combination  with  the 
first  power  of  the  same  variable  and  not  so  desirable  as  either  a 
formula  with  integral  coefficients,  or  a  formula  of  the  a  —  bx" 
type,  as  it  has  no  recognized  mathematical  precedent.  It  is  also 
more  difficult  to  compute  than  an  expression  with  integral  ex- 
ponents. In  conclusion,  Blood's  investigation  of  the  subject  is 
commended,  but  the  editor  concludes  that  further  information  on 
train  resistance  is  necessary  before  rational  formulae  can  be  con- 
structed.—5"/.  R'y  Jour..  July  18. 

REFERENCES. 

Electric  Interurban  Traction  Line. — An  article  describing  the 
Columbus,  Buckeye,  Lake  &  Newark  Traction  Company's  line,  which 
has  just  been  extended  to  Zanesville.  This  system  is  expected  to 
play  an  important  part  in  the  operation  of  through  trains  between 
Cincinnati,  Cleveland,  Pittsburg  and  Toledo.  A  description  of  a 
modern  power  plant  and  distribution  system  is  included,  as  also 
descriptions  of  the  equipment  of  the  road,  including  passenger, 
freight  and  express  cars  and  a  number  of  combination  coaches. — 
St.  R'y  Jour.,  August  I. 


Booi/^rj.— Stephens.— An  article  illustrated  by  a  number  of  dia- 
grams, showing  the  connection  of  boosters  when  used  in  combina- 
tion with  accumulators,  especially  for  traction  purposes.— Lond. 
FAec.  Eng.,  July  3. 

Street  Railway  Power  House.— A  long,  well-illustrated  article 
describing  additions  to  the  generating  equipment  and  the  new  car 
house  of  the  Hartford  Street  Railway  Company.  A  new  unit  in- 
stalled consists  of  a  1,500-hp  cross-compound  engine,  coupled  to  a 
i,ooo-kw  generator. — St.  R'y  Rev.,  July  20. 

Power  Station  of  the  Olean  (N.  Y.)  Street  Railway.— An  illus- 
trated description,  especially  of  the  newly-built  station  at  Ceres, 
where  natural  gas  is  used  as  fuel  under  the  boilers. — St.  R'y  Rev., 
July  20. 

Electric  Cars  in  Cripple  Creek. — A  description  of  a  line  operating 
under  steam  railroad  conditions.  Steam  trains  run  over  part  of  the 
route.  There  are  two  lines,  the  grades  on  one  being  10  per  cent. 
Each  car  is  equipped  with  four  S25/2-hp  motors.  The  cars  are  dis- 
patched by  telephone.— S/.  R'y  Jour.,  July  25. 

Notes  on  Railway  Shop  Practice. — A  communication  from  an  engi- 
neer, giving  the  results  of  an  inspection  of  several  electric  railway 
shops  and  power  stations  in  New  England.  A  wide  diversity  of 
conditions  and  practice  is  revealed.— 5^  R'y  Jour.,  July  25. 

Milford  Street  Railway  System. — A  description  of  the  electric 
railway  lines  centering  in  Milford,  Mass.  Some  engineering  features 
are  discussed,  particularly  the  utilization  of  storage  batteries  for 
keeping  up  the  line  voltage.  Direct  current  is  employed  and  two  of 
the  lines  have  battery  auxiliaries.  On  another  line  10,000-volt  alter- 
nating-current transmission,  fed  by  an  inverted  rotary,  is  employed. 
A  comparison  i,-;  made  of  the  results  obtained. — St.  R'y  Jour.,  July  25. 

Emergency  Car  for  Traction  Roads. — A  description  of  an  emer- 
gency car  in  use  at  Orange. — St.  R'y  Jour.,  July  4. 

INSTALLATIONS,    SYSTEMS   AND   APPLIANCES. 

Single-Phase  Motors  as  a  .Means  of  Increasing  Station  Earnings. 
— Layman. — A  paper  read  before  the  recent  meeting  of  the  Cana- 
dian Electrical  Association.  The  author  states  that  economical  oper- 
ation of  central  stations  is  inevitably  drifting  towards  the  ideal  basis 
of  generation  of  one  form  of  current,  and  the  development  by  every 
means  possible  of  a  high  load  factor.  Operating  engineers  are 
specifying  the  installation  of  consuming  devices,  which  afford  the 
lowest  first  cost,  and  the  simplest  possible  system  of  distribution. 
The  author  contends  that  the  single-phase,  alternating-current  motor 
lends  itself  readily  to  the  development  of  this  general  scheme  of 
economic  production.  The  author  is  an  advocate  of  the  following 
arrangement  of  station  service :  (a)  For  large  plants — Polyphase 
generators,  with  switchboard  arranged  for  operating ;  first,  polyphase 
feeders  for  all  large  power  and  rotary  converter  service;  second, 
single-phase  feeders  for  all  general  lighting  service,  and  for  all 
small  power  work,  the  switchboard  facilities  being  such  that  any 
single-phase  feeder  may  be  switched  to  either  phase  of  the  gen- 
erator busses ;  third,  independent  feeder  regulators  for  all  polyphase 
as  well  as  all  single-phase  feeders,  (b)  For  small  stations — Either 
polyphase  generators  with  single-phase  feeders,  which  may  be 
thrown  by  the  proper  switchboard  devices  to  either  phase  of  the 
generator,  and  each  feeder  provided  with  independent  pressure  reg- 
ulator ;  or,  single-phase  generators  with  single-phase  feeders,  each 
feeder  being  operated  with  independent  pressure  regulator.  This 
policy  with  respect  to  station  and  distribution  equipment  is  based 
oji  the  conviction  that  the  single-phase  motor  has  come  to  stay,  and 
that  it  affords  an  alternating-current  central  station — polyphase  or 
single-phase — the  ideal  means  of  distributing  small  power.  The 
author  believes  that  single-phase  motors  should  receive  the  pref- 
erence of  the  operating  engineer  of  multiphase  stations,  up  to  units 
of  at  least  15-hp  capacity,  and  in  selected  instances  up  to  units  of 
even  35-hp  capacity.  The  justification  for  the  use  of  single-phase 
motors  by  polyphase  plants  arises  from  the  lower  first  cost  of  indi- 
vidual power  installations,  and  also  the  higher  efficiency  of  these 
installations  in  small  units.  In  conclusion  the  author  gives  a  de- 
scription of  a  single-phase  motor. — Canadian  Elec.  Neivs,  July. 

Wires,  Wiring  and  Conduits. 

Arrangement  and  Control  of  Long-Distance  Transmission  Lines. 
^CowAN  AND  Andrews. — The  conclusion  and  discussion  of  their 
paper,  previously  noted  in  the  Digest.  The  authors  discuss  methods 
of  charging  the  cells  and  describe  and  illustrate  in  detail  a  method 
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which  one  of  tliciii  wdrkrd  oiil  some  years  aKo.  Tlicy  cuiicludc 
with  the  description  of  a  uioditicatinn  of  the  discriminating  trans- 
former, wliicli  may  be  used  witli  alternatingoiirrent  Kcxerators 
connected  in  parallel,  for  the  pnrpo><e  of  indicating  wliellu-r  a  gen- 
erator is  feediiiK  the  bus-bars  or  receiving  current  tlierefrom.  With- 
out some  device  of  tliis  character,  the  attendant  lias  nothing  to  indi- 
cate, in  tlie  event  of  a  failure,  which  generator  to  switch  out,  as  the 
fault  will  caii>e  the  ammeters  on  l)oih  tll^  defective  and  the  other 
machines  to  indicate  an  excess  current.  The  discriminating  trans- 
former is  connected  as  shown  in  the  adjoining  figure.  Red  and 
green  lamps,  .-/  and  B,  arc  connected  respectively  across  the  ter- 
minals of  two  secondary  windings.  A  primary  winding  is  con- 
nected directly  across  the  bus-bars  or  across  any  secondary  circuit 
excited  from  the  main  bus-bars.  The  effect  of  this  primary  winding 
is  to  induce  a  magnetic  flux  in  the  core  of  the  transformer  indicated 
by  the  thin  arrows.  A  second  primary  winding,  /),  consists  of  one 
or  two  turns  inserted  in  series  with  the  irciierator  connections.     The 


DISCRIMINATING  TRANSFORMER. 

efifect  of  a  generating  current  in  this  winding  is  to  induce  a  flux  in 
the  direction  shown  by  the  thick  arrow's.  The  fluxes  due  to  the  two 
primaries  oppose  each  other  through  the  secondary  connected  to 
the  red  lamp,  and  assist  each  other  to  light  the  green  lamp.  Should 
the  generator  fail  the  direction  of  the  series  flux  relatively  to  the 
shunt  flux  will  be  reversed,  and  as  a  consequence  the  green  lamp 
will  be  extinguished  and  the  red  lamp  lighted.  The  authors  state 
that  this  current  direction  indicator  has  also  proved  of  great  assist- 
ance in  disconnecting  machines  which  were  in  parallel. — Lord.  Elec, 
July  17. 

Electro-Physics  and  Magnetism. 

Role  of  the  Earth  in  Wireless  Telegraphy. — Koepsel. — An  article 
in  which  the  author  investigates  mathematically  the  question  whether 
the  earth  plays  an  essential  role  in  wireless  telegraphy.  He  thinks 
that  it  would  be  possible  to  get  nearer  to  a  solution  of  this  prob- 
lem if  it  could  be  proved  that  the  influences  which  it  is  possible  to 
exert  on  the  earth  with  an  ordinary  sender  are  of  such  magnitude 
that  they  can  influence  materially  the  potential  of  the  earth.  He 
states  that  this  appears  at  first  sight  paradoxical,  as  the  electro- 
static capacity  of  the  earth  is  supposed  to  be  infinitely  great,  but  as 
a  fact  the  earth  has  not  such  a  great  electrostatic  capacity,  it  being 
only  about  708  microfarads.  He  then  investigates  the  question 
whether  it  is  possible,  with  the  relatively  small  means  of  modern 
wireless  telegraphy,  to  disturb  the  potential  of  a  globe  of  this 
capacity  to  a  sensible  degree  or  perhaps  even  to  throw  the  globe  into 
oscillations.  He  considers  the  case  of  an  oscillating  circuit  with 
resonance  wires  on  both  sides.  The  resonance  depends  only  on  the 
product  of  the  capacity  and  the  self-induction  of  each  resonance  wire. 
Therefore,  one  of  these  values  can  be  changed  as  desired.  If,  for 
example,  a  piece  is  cut  off  from  one  of  the  resonance  wires,  its  self- 
induction  and  its  capacity  are,  therefore,  changed,  and  the  resonance 
is  disturbed.  The  piece  cut  ofif  can,  however,  be  replaced  by  a  globe 
of  a  certain  capacity,  and  this  process  can  he  repeated  ad  libitum. 
It  is  found  in  this  way  that  the  greater  the  wave  length,  the  greater 
will  be  the  radius  of  the  globe  which  replaces  an  aliquot  part  of 
the  wire.     For  instance,  in  order  to  replace  with  a  wave  length  of 


40  nicterb,  iju  per  cent,  of  the  length  of  the  resonance  wire,  there 
is  re(|uircd  a  globe  of  b.57  meters  radius.  With  a  wave  length  of 
4,000  iiictrrs  It  lakes  a  globe  of  407  meters  radius  to  do  the  same 
thing.  I'tiitheniiurc,  it  is  seen  that  with  a  wave  length  of  4,<)(K) 
meters  a  resonance  length  of  10  cm  from  a  wire  i  mm  thick,  would 
deniand  the  connection  of  a  globe  of  979,000  meters  radius.  The 
capacity  of  such  a  globe  is  9.79  X  10  to  the  seventh  p<jwer,  that  of 
the  earth  being  6.37  X  10  to  the  eighth  power;  its  capacity  is,  there- 
fore, close  to  the  capacity  of  the  earth.  When  thick  wires  arc  used, 
the  radii  of  the  globes  become  still  greater,  and  under  these  cir- 
cumstances the  cap.icity  of  the  eartli  will  be  readied.  The  author 
then  investigates  at  which  wave  length  the  earth  will  be  in  resonance 
with  the  oscillating  system,  if  a  certain  minimum  self-induction, 
which  can  be  reached  within  practical  means,  is  admitted  for  that 
piece  of  conductor  which  serves  as  the  connection  with  the  earth. 
He  finds  that  with  an  oscillating  circuit  of  a  wave  length  of  io,<xx) 
meters,  at  one  side  of  which  a  resonance  wire  of  2,500  meters  length 
is  carried  vertically  upwards  and  the  other  side  of  which  is  earthed 
through  a  wire  of  ux)  cm  self-induction,  the  earth  can  be  gotten 
into  resonance.  He  calculates  that  the  amount  of  electricity  neces- 
sary for  this  is  0.0009  coulomb,  an  amount  which  can  be  reached 
in  practice  without  any  difficulty.  The  maximum  current  rush  would 
not  go  above  15  amp.,  with  minimum  damping.  The  author  thinks 
that  though  Marconi,  with  his  installations  for  ocean  telegraphy, 
probably  has  not  gotten  the  earth  into  complete  resonance  yet,  as 
the  wave  length  which  has  been  used  by  him  is  still  too  shprt  for 
this  purpose,  he  conies  very  close  to  the  numbers  mentioned  above. 
If  it  is  borne  in  mind  that  the  resonance  phenomena  do  not  manifest 
themselves  suddenly,  but  show  frequently  very  flat  maxima,  it  is 
not  improbable  that  he  might  have  put  the  earth  if  not  into  complete, 
yet  into  quite  appreciable  resonance,  so  that  fluctuations  of  poten- 
tial of  the  magnitude  of  one  volt  do  not  appear  to  he  excluded, 
and  in  this  manner  the  ocean  telegraphy  would  really  have  been 
earth  telegraphy.  The  author  explains  the  fact  that  horizontal 
wires  are  not  nearly  so  effective  as  vertical  ones,  for  the  reason 
that  the  horizontal  wires  localize  the  action  because  they  are 
near  to  the  earth.  The  differences  of  potential  will  be  consider- 
able in  the  neighborhood  of  the  sender,  but  will  not  extend  to  ap- 
preciable distances.  The  vertical  wire,  however,  because  it  is  ver- 
tical, has  no  appreciable  reaction  on  the  earth,  and  it  will  be  able 
to  exert  such  a  reaction  less  and  less  with  its  increasing  distance 
from  the  earth,  and  therefore  the  fluctuations  of  potential  have  to 
distribute  themselves  over  the  earth.  According  to  this  theory,  it 
should  be  possible  to  get  signs  at  any  desired  distance,  if  only  the 
sender  is  constructed  in  such  a  way,  that  by  its  help  the  earth  can 
really  be  put  into  resonance.  The  author  slates  that  the  only  as- 
sumption made  in  these  considerations  is  that  the  phenomena  which 
are  observed  with  systems  of  small  wave  length,  can  be  transferred 
to  those  of  large  wave  length.  Whether  the  law  no  longer  applies 
with  increasing  dimensions  can  be  demonstrated  only  by  experi- 
ments on  a  large  scale.  But  as  changes  in  the  resonance  length  up 
to  90  per  cent,  with  wave  lengths  of  40  meters,  do  not  begin  to 
show  any  appreciable  deviation  from  the  resonance  law,  the  author 
thought  himself  authorized  to  draw  the  last  consequences  from 
this  law.  which  may  throw  an  entirely  new  light  on  the  phenomena 
of  wirelcs'?  telegraphy. — Dingler's  Polyt.  Jour.,  June  20. 

Electro-chemistry  and  Batteries. 

Electrolytic  Manufacture  of  I'anadium  and  its  Compounds. — Gin. 
— A  paper  read  before  the  recent  International  Congress  of  Chemistry 
at  Berlin.  The  principle  of  the  process  is  based  on  the  great  con- 
ductivity of  vanadium  trioxide  and  on  the  facility  with  which  vana- 
dium trifluoride  is  formed  when  fluorine  attacks  the  trioxide  in  the 
presence  of  carbon.  The  vanadium  trioxide,  prepared  by  calcination 
of  vanadic  acid  in  the  presence  of  carbon,  is  mixed  with  a  suitable 
portion  of  retort  carbon  and  pulverized  resin,  and  worked  up  under 
heat  to  a  plastic  paste.  This  paste  is  pulverized  and  is  then  wire 
drawn  hydraulically  into  prismatic  or  cylindrical  bodies,  which  are 
exposed  to  a  high  temperature  in  a  hermetically  closed  oven.  The 
electrodes  thus  obtained  are  protected  from  the  heat  and  dampness 
until  they  are  used.  The  electrodes  are  said  to  be  able  to  stand  a 
current  density  equal  to  0.7  of  that  of  carbon  electrodes  of  the 
same  section.  The  anode  of  the  furnace  consists  of  a  bundle  of  these 
electrodes :  the  cathode  consists  of  a  block  of  iron.  Vanadium 
fluoride  is  electrolyzed  with  the  formation  of  vanadium  at  the 
cathode  and  fluorine  at  the  anode,  which  forms  there  a  new  quantity 
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of  vanadium  fluoride,  which  is  again  electrolyzed.  A  good  efficiency 
and  sufficiently  fluid  bath  is  said  to  be  obtained  with  a  mean  density 
of  2  amp.  per  sq.  cm  of  the  anode  section  and  6  amp.  per  sq.  cm  of 
the  cathode,  the  voltage  of  the  system  being  11  to  12  volts.  Some 
fluoride  of  iron  is  preferably  added  to  the  bath  from  time  to  time. 
Iron-vanadium  alloys  are  thus  obtained,  and  if  iron  is  not  introduced 
into  the  bath,  almost  pure  vanadium  may  be  obtained,  but  the  tapping 
is  said  to  be  most  sluggish  and  the  contents  of  the  bath  ought  in 
this  case  to  be  removed  in  the  solid  state,  instead  of  by  casting. 
It  is  stated  that  the  process  may  probably  be  applied  under  identical 
conditions  for  the  commercial  manufacture  of  alloys  of  vanadium 
with  copper,  aluminum,  manganese,  etc.,  by  replacing  the  cathodic 
bath  of  iron  by  a  bath  containing  the  metals  whose  alloy  is  desired. — 
Lond.  Eke,  July  17. 

REFERENCES. 

Accumulators  in  Dish  Form. — Herzog. — An  illustrated  descrip- 
tion of  a  new  type  of  accumulator  and  the  process  of  manufactur- 
ing. The  accumulator  plates  are  dish-shaped  and  are  piled  one  on 
top  of  the  other,  the  insulation  of  the  various  plates  being  accom- 
plished by  means  of  glass  balls.  The  inner  side  of  each  plate  acts 
as  the  positive  electrode,  and  the  outer  side  as  the  negative.  The 
plates  are  provided  on  both  sides  with  channels  serving  for  the 
reception  of  the  active  mass.  A  table  is  given  of  the  capacities  in 
ampere-hours,  etc.,  of  the  various  types. — Schweis.  Bl.  f.  Elek., 
June  22. 

Electric  Steel  Furnace. — An  illustrated  description  of  the  Kjellin 
electric  steel  furnace  in  operation  at  Gysinge,  Sweden.  The  ar- 
rangement may  be  considered  as  an  alternating-current  transformer, 
the  primary  of  which  is  supplied  with  3,000  volts  alternating  cur- 
rent. The  secondary  is  a  single  turn  and  consists  of  the  material 
to  be  fused;  there  are,  therefore,  no  electrodes. — Electrochem.  Ind., 
July. 

Classification  of  Electrochemistry. — Townsend. — A  continuation 
of  his  article  in  the  first  part  of  which  he  gave  an  outline  of  a  sys- 
tematic classification  of  the  art  of  electrochemistry.  He  now  dis- 
cusses the  characteristic  features  of  each  class  separately. — Electro- 
chem. Ind.,  July. 

Units,  Measurements  and  Instruments). 

A  New  Potentiometer. — A  short  illustrated  description  of  an  in- 
strument designed  by  Prof.  Lindeck  and  made  by  the  German  Physi- 
kalische  Reichsanstalt  at  Berlin.  A  diagram  of  connections  of  the 
instrument  is   shown   in   the   adjoining  figure.     A   signifies  the  ac- 


NEW    potentiometer. 

cumulator,  W  a  variable  resistance,  M  a  milliammeter.  The  current 
also  flows  through  a  permanent  resistance.  Connected  in  shunt  to 
the  latter  is  the  e.m.f.  to  be  measured,  in  series  with  a  galvanometer, 
G.  To  determine  the  e.m.f.  in  question,  the  variable  resistance  is 
adjusted  until  galvanometer  is  at  zero;  then  obviously  the  desired 
e.m.f.  is  found  by  multiplying  the  current  by  the  fixed  resistance. 
Several  fixed  resistances  are  provided  for  measuring  different  e.m.f 's. 
The  e.m.f.  to  be  measured  is  connected  at  T.  The  resistance  box, 
N,  contains  three  resistances,  to  be  used  for  checking  the  milliam- 
peremeter.  If  this  is  to  be  done,  T  is  replaced  by  a  standard  cell 
and  the  compensation  is  carried  out  as  usual.  There  are  three 
resistances  in  W,  consisting  of  three  parts,  containing  9  x  100,  9  x  10, 
and  9x1  ohms.  With  certain  combinations  of  resistances  the  am- 
meter, if  correct,  will  point  to  150,  100  and  50  respectively  on  the 
scale.  The  resistance,  W,  has  also  a  wire  of  about  1.5  ohm  resist- 
ance arranged  around  the  periphery  of  the  plate  forming  the  cover. 


It  seems  that  the  chief  idea  is  to  use  an  accurate  milliammeter,  to- 
gether with  a  known  resistance  in  order  to  measure  voltages. — Lond. 
Elec,  July  10. 

Telegraphy,  Telephony  and  Signals. 

Electrical  Operation  of  Switches  and  Signals.— A  long,  well-illus- 
trated article  describing  the  Crewe  system.  The  system  depends  on 
the  use  of  long-pull  electromagnets.  A  high  resistance  shunt  is 
auloniatically  switched  into  series  with  the  signal  magnet,  as  soon 
as  the  arm  is  lowered  and  the  signal  is  held  off  in  this  way  with 
quite  a  moderate  expense  of  current.  The  long  pull  electromagnets 
have  hollow  conical  pole  pieces,  and  the  end  of  the  armature  is  also 
turned  conical  to  fit  into  this.  By  adopting  a  very  narrow  angle, 
it  will  be  seen  that  for  a  given  travel  of  the  armature  the  distance 
across  the  air-gap  may  be  made  as  small  as  desired,  and  at  the  same 
time,  since  the  lines  of  force  start  out  from  the  whole  inner  circum- 
ference of  the  hollow,  conical  pole  pieces,  the  area  of  the  gap  is 
much  larger  than  it  would  be  if  the  pole  and  its  armature  were  cut 
od  square  in  the  usual  way.  Both  these  facts  tend  to  diminish  the 
magnetic  resistance  of  the  air-gap  and  thus  the  amount  of  current 
needed  to  move  the  armature.  In  the  area  of  points  (or  switches,  as 
they  are  called  in  this  country),  direct-pull  magnets  are  not  used,, 
but  a  small  reversing  motor  is  employed  instead.  This  motor  is 
placed  in  a  cast-iron  box  sunk  below  the  rail  level,  near  the  points 
to  be  operated.  The  armature  is  arranged  so  that  it  can  be  replaced 
by  a  new  one  in  a  few  minutes.  The  armature  shaft  drives  by 
means  of  clutches  a  worm  shaft,  through  which  a  wheel,  having  cam 
grooves  on  it,  is  rotated.  These  cam  grooves  act  on  the  point  rods 
and  locking  bars,  the  .arrangement  being  such  that  to  throw  the 
points  the  signal  man  has  merely  to  move  over  one  lever  in  his 
cabin.  The  movement  of  the  lever  locks  the  signals,  giving  admis- 
sion to  the  road  for  which  the  points  are  to  be  moved,  throws  over 
the  locking  bar,  unbolts  the  points  and  finally  releases  the  signals 
for  the  road  for  which  the  points  are  now  set.  The  construction 
of  the  various  devices  is  illustrated  and  explained  in  detail.  The 
interior  of  one  of  the  signal  cabins  is  also  shown. — Lond.  Eng'g, 
July  17- 

reference. 

Role  of  the  Earth  in  IVireless  Telegraphy. — Koepsel. — See  abstract 
under  Electro-Physics. 
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Experiments  with  Vacuum  Tubes.     By  Sir  David  Salomons,  Bart^ 
M.   A.     London :   Whittaker  &  Co.     49  pages,  54   illustrations. 
Price,  2  shillings. 
This  little  book  describes  in  a  clear  and  entertaining  manner  a 
number  of  interesting  facts  pertaining  to  vacuum  tubes.     Many  of 
the  observations  recorded  in  the  book  appear  to  be  original  and  dis- 
play considerable  experimental  skill.    The  writer  has  taken  pains  to 
express  his  observations  and  deductions  in  clear  and  simple  language. 
The  treatment  of  the  subject   is  entirely  practical.     There   are   no 
mathematics,  and  if  a  theory  is  propounded  the  facts  are  brought 
forward  upon  which  the  theory  is  based.     The  book  will  be  prized 
by  all  who  are  interested  in  the  phenomena  of  the  transmission  of 
electric  currents  through  gases. 


Die  Berechnung  Elektrischer  Leitungsnetze,  By  Joseph  Herzog 
and  Clarence  Fcldmann.  Second  Edition.  Vol.  I.  Berlin :  Julius 
Springer.  402  pages,  269  illustrations.  Price,  12  marks. 
This  book  deals  with  the  graphics  and  arithmetic  of  conducting 
networks.  The  subject  is  very  fully  treated,  both  with  relation  to 
direct  and  to  alternating  currents.  The  treatment  is  clear  and  well 
illustrated  by  examples.  It  would  be  well  if  a  translation  could  be 
secured  for  English-reading  electrical  engineers.  The  first  chapter 
deals  with  the  elements  of  the  subject.  The  second  chapter  considers 
the  simplest  conducting  systems.  The  third  discusses  the  theory  of 
conducting  networks.  The  fourth  sets  forth  the  distribution  of  cur- 
rent and  pressure  in  conducting  networks.  The  fifth  takes  into  con- 
sideration the  distribution  of  current  and  pressure  over  long  con- 
ductors. The  book  deserves  the  study  of  all  electrical  engineering, 
students. 
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TiiK  WoKK  OK  W'ai.i.  Stkkki.     My  Scrc-im  S.  I'ratl.     New  ^'ork :  \J. 
AtiplctDii  &  Co,    j8()  |>agcs,  illuiilratcd.     I'ricc,  $1.25. 

Mr.  I'rail,  who  is  well  and  favorably  known  as  a  iikillful  jour- 
nalist, has  given  special  attention  for  many  years  past  to  financial 
questions,  and  has  not  allowed  liis  otiier  duties,  such  as  New  York 
correspondent  for  the  /Vii/ii(/i7/>/ii(i  l.cdni'r,  to  interfere  witii  his 
Continuous  >ludy  of  tile  proiijems  that  center  around  the  southern 
tip  of  Manhattan  Island.  In  fact,  this  extremely  handy  and  inter- 
esting book  coidd  not  have  been  written  by  any  one  who  was  not 
only  an  expert  but  had  got  his  facts  at  first  hand  as  a  fiii.incial  re- 
porter and  economic  writer.  Mr.  I'ralt  has,  indeed,  evidently  ac- 
cumulated so  much  material,  it  would  be  a  worthy  ambition  in  him 
to  elaborate  it  some  leisure  day  in  a  more  pretentious  book. 

Dealing  with  dry  statistics  and  serions  aspects  of  finance,  Mr.  Fratt 
has  made  his  treatment  broadly  philosophical  and  human,  so  that 
every  page  is  illumined  by  some  reference  or  fact  or  anecdote  that 
catches  the  eye  and  retains  the  attention.  Such  a  chapter,  for  in- 
stance, as  that  on  panics,  is  at  once  thrilling  as  a  record  of  the  u|)s 
and  downs  of  fortune,  but  full  of  information  as  to  the  manner  in 
which  econi>mic  science  and  practical  finance  endeavor  to  lessen  the 
evils  of  reckless  speculation  and  consequent  loss  and  anxiety. 

There  arc  many  notes  and  references  of  interest  in  the  book  in 
regard  to  the  employment  of  electrical  connmiiiicatioii,  and  it  is  dilVi- 
cult  to  conceive  of  the  Stock  Exchange  and  modern  banking  without 
the  telegraph,  the  cable,  the  telephone  and  the  ticker.  Incidentally, 
wc  observe  that  Mr.  Pratt  says  that  telephones  were  introduced  in 
1876.  This  must  be  a  slight  anaclirouism,  as  it  was  in  that  year 
the  crude  apparatus  was  shown  by  Prof.  Bell  at  the  Centennial.  But 
it  is  certain  that  Wall  Street  was  quick  to  adopt  the  new  appliance, 
and  some  of  our  readers  will  recall  Mr.  E.  A.  Calahan's  recent 
articles  on  the  evolution  of  ^ucli  methods  "in  ilie  street." 


Dc  Laval  types.  A  paper  by  Mr.  U.  II.  Clarke  sums  up  the  ad- 
vantages and  disadv.'intages  of  organic  and  mineral  lubricating  oils, 
the  comparison  being  in  favor  of  the  latter. 


Steam  Power  Plants.  Their  Construction  and  Design.  By  Henry 
C.  Meyer,  Jr.,  M.  E.  New  York:  McGravv  Publishing  Company. 
160  pages,  65  illustrations,  16  plates.     Price,  $2.00, 

An  admirable  feature  of  this  book  is  the  essentially  practical  char- 
acter of  the  information  which  it  conveys.  As  a  rule  the  writers  of 
books  on  steam  engineering  appear  to  consider  it  necessary  to  preface 
the  practical  treatment  of  questions  with  a  compilation  of  matter 
from  text-books  and  theoretical  treatises,  there  very  often  being  little 
connection  between  such  matter  and  the  part  original  with  the  author. 
In  the  present  book  statement  of  theory,  where  it  appears  at  all, 
is  confined  to  but  one  or  a  few  introductory  paragraphs  to  a  chapter, 
necessary  for  a  logical  development  of  the  subject  treated. 

The  first  chapter  is  on  the  design  of  steam  power  plants,  which 
is  treated  under  the  sub-heads  of  location  of  plant,  drawings,  type  of 
power  house,  building  foundations  and  engine  foundations.  The  fol- 
lowing two  chapters  are  on  steam  boilers,  complete  specifications 
for  tubular  and  water  tube  boilers  being  included.  Chapter  IV  is 
on  the  selection  of  engines,  and  chapter  V  on  specifications  for  the 
same.  Steam  and  water  piping  are  considered  in  chapter  VI,  con- 
densers in  chapter  VII,  and  feed  water  heaters  and  economizers  in 
chapter  \'III.  Chapter  IX  is  on  mechanical  draft,  chapter  X  on 
chimneys,  and  chapter  XI  on  coal  handling,  water  supply  and  puri- 
fication. We  know  of  no  book  on  steam  engineering  that  should 
prove  more  useful  to  the  electrical  engineer  who  from  time  to  time 
has  to  deal  with  the  design  of  the  steam  end  of  electrical  plants,  or 
w^ho  may  be  called  upon  to  check  steam  equipment  specifications. 


The  Polytechnic  Engineer.  Annual  Organ  of  the  Engineering 
Society  of  the  Polytechnic  Institute  of  Brooklyn,  1902-1903.  114 
pages. 
The  preface  of  this  volume  opens  with  a  criticism  on  similar  books 
on  the  ground  that  the  contributions  are  often  by  eminent  experts 
and  not  representative  of  the  efforts  of  society  members ;  and  it  is 
added  that  the  design  is  to  limit  the  pages  to  papers  prepared  by 
members  of  the  college  engineering  society.  The  papers  are  eleven 
in  number,  only  one  of  which,  however,  treats  of  an  electrical  sub- 
ject. The  author  of  this  is  Mr.  R.  W.  Hutchinson,  Jr.,  the  title 
being.  "The  Present  Status  of  Industrial  Electrochemistry."  This 
gives  an  excellent  resume  of  the  more  important  commercial  elec- 
trochemical processes,  particularly  those  of  recent  date.  In  a  paper 
entitled.  "The  Turbine,  an  Ideal  Engine,"  Mr.  Henry  T.  Leas  sketches 
the  theorv  of  steam  turbines,  and  describes  in  detail  the  Parsons  and 


Llkctkk  At.  JNi'LUKNiK  Maciiinks.  Tlicir  Historical  Development 
and  Modern  l''orms,  with  Instructions  for  Making  'riiciii.  liy 
John  Gray,  B.  Sc.  Second  Edition.  New  York :  D.  Van  Nos- 
trand  Company.  296  pages,  105  illustrations.  Price,  $2.<x). 
As  the  only  work  in  the  English  language  on  static  electrical  gen- 
erators, the  new  edition  of  this  useful  book  is  very  welcome.  De- 
scriptions of  the  latest  machines  which  have  proved  practically  suc- 
cessful have  been  added,  and  some  machines  described  in  the  first 
edition  which  have  not  given  results  of  any  (iractical  value,  have 
been  omitted.  A  short  account  of  the  electronic  theory  is  given 
and  some  additions  is  made  to  the  early  history  of  the  static  machine 
with  oppositely  rotating  plates.  As  in  the  first  edition,  the  greater 
part  of  the  space  is  taken  up  with  a  description  of  the  several  types 
of  Iloltz  and  Wimshurst  machines,  about  half  of  the  contents  being 
devoted  to  these.  The  author  states  that  theoretically  the  static 
machine  is  equal  in  efficiency  to  the  dynamo  electric  machine ;  owing, 
however,  to  leakage  and  faulty  design,  the  practical  efficiency  of 
the  former  is  only  from  5  to  10  per  cent.  There  is  thus  evidently 
much  room  for  improvement,  and  the  author  points  out  in  what 
direction  this  may  well  take  place. 


I'j.ECTRicAL  Practice  in  Collieries.     A  Manual  for  Colliery  Man- 
agers,  Under-Managers,   Engineers   and   Mining   Students.     By 
Daniel  Burns.     London :  Charles  Griffin  &  Co.     221  pages,  142 
illustrations.     Price,  $2.00. 
The  use  of  electricity  in  mining  of  late  years  has  been  so  extensive, 
it  has  created  virtually  a  new  department  of  electrical  industry;  and 
this  little  volume  is  a  striking  evidence  of  the  specialization  that  has 
already  set  its  mark  on  the  new  field.    A  good  part  of  the  matter  in 
the  volume   would  also   be  pertinent   in   any  other   treatise   dealing 
with  questions  of  light  and  power  in  general,  but  as  the  mining  engi- 
neer is  kept  specially  in  mind  by  the  author,  there  is  no  harm  in 
telling  him  some  of  the  things  he  ought  to  know,  if  the  instruction  is 
clearly  and  usefully  given,  as  it  is  here. 

The  more  direct  treatment  of  electricity  in  mining  may  be  said 
to  begin  with  Chapter  V,  where  lighting  is  taken  up.  The  next  chap- 
ter deals  with  pumping,  and  then  comes  haulage,  while  coal  cutting 
occupies  the  whole  of  Chapter  VIII,  and  a  final  chapter  is  given 
to  miscellaneous  appliances,  in  which  again  lamps  crop  up,  although 
they  should  apparently  fit  into  Chapter  V.  Good  practice  is  indi- 
cated and  approved  in  each  instance  and  a  lot  of  practical  figuring 
is  given,  so  that  the  engineer  can  determine  what  results  he  ought 
to  get  from  the  capacity  of  his  apparatus.  The  chapter  on  haulage 
is  a  little  disappointing,  for  it  is  made  to  include  with  that  subject 
the  kindred  but  by  no  means  identical  one  of  transportation ;  so  that 
mining  locomotives  hardly  get  the  space  and  detail  to  which  we 
think  they  are  entitled.  On  the  other  hand,  coal  cutting  is  dealt 
with  broadly  and  fully,  and  we  are  interested  to  note  that  in  com- 
menting on  the  performance  of  an  American  coal  cutter,  it  is  said 
that  it  could  not  probably  be  repeated  in  Great  Britain,  chiefly  be- 
cause "British  coals  are  on  the  whole  harder  and  more  difficult  to 
cut  than  the  average  American  coals."  It  is,  however,  admitted  that 
a  great  deal  depends  upon  the  willingness  and  aptitude  of  the  work- 
man, and  we  have  more  than  once  heard  English  employers  say  that 
they  could  not  get  out  of  American  tools  the  records  made  almost 
as  a  daily  commonplace  in  this  country.  Under  the  head  of  miscel- 
laneous appliances  come  drills,  and  we  are  glad  to  note  that  the 
author  has  a  favorable  opinion  of  them,  though  admitting  the  rare- 
ness of  the  percussion  type. 


Correnti  Electriche  Alternate.     Semplici,  bifasi  e  trifasi.     Man- 
uali   Hoepli.     By   Attilio   Marro.     Milan:   Ulrico   Hoepli.     615 
pages,  217  illustrations.     Price,  6.50  lires. 
This  is  a  practical  treatise  on  alternating  currents  and  alternating- 
current  machinery,  intended  for  the  use  of  electrical  engineers  and 
students  of  electrical  transmission  and  distribution  plants.    The  book 
is  in  heavy  pocketbook  form  and  contains  a  great  variety  of  practical 
information  in  readily  accessible  form.    The  illustrations  are  inferior 
from  the  standpoint  of  the  American  artist  in  illustration  ;  but  this 
is  not  a  vital  defect  in  a  purely  utilitarian  volume.    The  work  relates 
partcularly  to    Italian    construction   and   is    specially   interesting   as 
clearly  setting  forth  European  methods  of  installation. 
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Electrical  Plant  in  the  Newark  Free  Public  Library. 


NEWARK,  N.  J.,  LIBRARY. 


Strikingly   beautiful. 
Italian    marble    and 


The  buildings  of  the 
Free  Public  Library  of 
Newark,  N.  J.,  occupy 
about  102  X  220  ft.  The 
main  building  is  four 
stories  in  height  and 
102  X  137  ft.  in  area,  and 
is  constructed  mainly  of 
brick,  but  faced  on  the 
front  and  part  of  the 
sides  with  Indiana  lime- 
stone a  p  p  r  o  p  r  i  a  tely 
carved  with  figures  and 
names  prominent  in  art, 
literature  and  bookmak- 
ing.  The  interior  is  more 
The  entrance  vestibule  is  executed  in  white 
mosaic  and  the  central  rectangular  corridor 
into  which  it  leads  has  a  wainscotting  of  marble  and  a  plaster  frieze 
and  ceiling  decorated  in  color.  Through  the  center  the  corridor  is 
open  to  the  skylighted  roof,  leaving  hallways  at  each  floor  in  the 
form  of  arcades  surrounding  the  court-like  center  space.  From  floor 
to  floor  these  are  reached  by  two  bronze-railed  marble  stairways 
at  each  side  except  from  the  first  to  the  second  floor,  where  they 
are  replaced  by  a  single  broad  staircase  entirely  of  marble,  rising 
through  the  middle  of  the  corridor,  with  its  space  directly  in  front 
of  the  main  entrance,  and  its  head  at  the  entrance  of  the  library 
delivery  room  on  the  second  floor. 

The  buildings  are  lighted  by  direct-current  arc  and  incandescent 
lamps  and  heated  with  exhaust  steam  by  indirect  radiation  in  con- 
nection with  a  plenum  system  of  ventilation,  and  supplementary 
direct  and  direct-indirect  radiation  in  the  most  isolated  locations.  A 
passenger  elevator,  five  book-lifts,  a  plenum  fan  and  three  exhaust 
fans,  all  motor-driven,  constitute  the  power  load.  The  mechanical 
plant,  including  boiler  and  engine  rooms,  occupies  a  third  separate 
building,  located  at  the  other  rear  corner  of  the  main  building,  on 
a  level  with  and  adjoining  the  basement  through  which  the  pipe,  duct 
and  wire  runs  are  carried.  The  boiler  room  is  34  ft.  x  24  ft.  under 
the  rear  court  yard,  so  that  coal  may  be  brought  in  from  the  street 
and  dumped  through  chutes  to  the  storage  bins,  which  are  at  one  side 
of  the  room  facing  the  boilers  with  a  6-ft.  firing  floor  between.  The 
steam  generating  equipment  comprises  two  loo-hp  return  tubular 
boilers  set  side  by  side  with  space  left  for  a  third.     They  were  fur- 


FIG.    2. — DYNAMO    ROO.M,    NEWARK,    N.    J.,    PUBLIC    LIBRARY. 

nished  by  the  Erie  City  Iron  Works,  are  syi  ft.  in  diameter  x  16  ft. 
long,  and  contain  55^2  x  6-ft.  grates.  The  boiler  settings  are  arranged 
with  fire  brick  flues  above  so  as  to  cause  the  gases  of  combustion  to 
pass  back  over  the  shell  after  passing  through  the  tubes  before  being 
finally  discharged  through  the  brick  smoke  header.  The  latter  con- 
tains  a   damper  automatically   controlled   by   a   Kieley   regulator   to 


maintain  the  desired  steam  pressure,  and  connects  to  a  rectangular 
brick  chimney  74^/^  ft.  high  and  y/j  ft-  square  on  the  inside.  From 
a  dry  pipe  in  each  boiler,  connection  is  made  by  a  6-in.  copper  bend 
to  a  lo-in.  steam  header,  which  pitching  slightly  downward,  passes 
through  the  dividing  wall  into  the  adjoining  engine  room,  where  it 
terminates  in  a  down-curving  elbow,  the  bottom  being  closed  with  a 
blank  flange  and  dripped  to  a  steam  trap.  A  7-in.  pipe  is  taken  from 
the  upper  side  of  the  main  near  the  end  to  a  point  overhead  between 
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the  engines  where  through  an  inverted  Y  it  divides  into  two  5-in. 
pipes  to  supply  each  of  the  two  engines. 

The  engines  are  Watts-Campbell  Corliss  type  16  x  30-in.,  hori- 
zontal side-crank,  extra-heavy  engines,  and  drive  two  Crocker- 
Wheeler  loo-kw  direct-current,  8-pole  generators  by  direct  con- 
nection at  120  r.p.m.  When  admitting  steam  at  an  initial  pressure 
of  85  pounds,  cutting  oiT  at  one-quarter  stroke,  and  exhausting  with 
a  back  pressure  of  5  pounds  per  square  inch,  the  engines  are  capable 
of  developing  136  ihp.  Speed  regulation  is  obtained  in  the  usual 
manner  by  altering  the  point  of  cut-of?  through  the  agency  of  a  fly- 
ball  governor  and  mechanism,  but  to  avoid  accident  a  second  gover- 
nor is  provided  and  so  set  that  an  increase  in  speed  of  10  r.p.m.  will 
cause  the  closing  of  a  butterfly  valve,  cutting  oft'  the  steam  supply. 
The  fly-wheels  are  10  ft  in  diameter,  weigh  20,000  pounds  and  are 
placed  between  the  cranks  and  generators. 

The  generators  were  designed  for  a  normal  load  of  800  amp.  at 
125  volts  and  a  safe  momentary  overload  of  40  per  cent.,  but  have 
proved  capable  of  carrying  even  more,  and  for  a  considerable  length 
of  time.  On  one  occasion,  while  only  one  set  was  running,  the  load 
was  gradually  increased  until  at  1,130  amp.,  or  41  per  cent,  overload, 
the  engine  reached  its  limit  of  power  and  refused  to  cut  oflf.  It 
is  reported  that  throughout  the  test  there  was  no  noticeable  sparking 
at  the  commutator  and  that  at  the  close  of  it  the  field  coils  were 
only  about  30°,  and  the  brushes  7°  warmer  than  the  surrounding  air. 
A  total  of  some  2.500  i6-cp  lamps  constitute  the  lighting  load,  and, 
as  previously  stated,  the  power  load  includes  four  motors  in  con- 
nection with  the  ventilation  system,  five  motors  for  book-lifts  and 
one  motor  for  the  passenger  elevator. 

The  air  circulation  for  ventilating  is  established  by  an  8-ft.  Sey- 
mour disc  fan  driven  by  belt  at  220  r.p.m.  by  a  iS-hp  motor,  and 
discharging  in  that  time  betw  een  63,000  and  65,000  cu.  ft.  of  air.  The 
removal  of  the  vitiated  air  is  made  positive  by  the  use  of  three  ex- 
haust fans  of  the  Seymour  disc  type,  located  in  the  attic.  One 
having  a  4-ft.  wheel  is  driven  by  a  5-hp  motor,  and  two  having  3-ft. 
wheels  by  3-hp  motors.  Of  the  motor-driven  book-lifts,  three  will 
raise  25  pounds  at  the  rate  of  150  ft.  per  minute,  and  the  other  two 
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will  carry  uh)  |»imul>  Kxt  ii,  ;i  iniiiiiU'  All  arc  pn.vitliil  witli  cIcctriL 
control  whereby  Ihc  car*  may  be  brought  to  any  floor  by  pushiuK 
the  button  corri-spondiiiK  thcri-li>,  if  all  of  the  doors  inln  the  shaft 
arc  closcil.  The  opciiiiiK  of  any  one  of  thcni  breaks  the  circnil  and 
slops  the  car.  The  passenger  elevator  has  a  travel  of  about  S^  ft 
and  will  carry  a  niaxnnuni  load  of  3,000  pounds  at  Joo  fl.  per  minute, 
*)r  an  average  load  of  i,j«x)  pounds  at  250  ft.  per  minute.  In  addition 
to  the  customary  slack-cable  safety  device  and  autonialic  lop  and 
bottom  stops,  ihe  shaft  was  made  tight  at  the  bottom  to  afford  an 
air  cushion  to  catch  the  car  in  case  of  a  failure  of  the  other  protec- 
tions. After  its  installation  the  elevator  was  tested  by  loading  the 
car  with  a  weight  of  J.ooo  pounils,  and  allowing  it  to  drop  from 
the  top  of  the  shaft,  which  it  did  without  receiving  any  injury. 

The  switchboard  is  about  6!/j  ft.  wide,  7;,j  fl.  high  and  consists 
of  two  panels  of  white  Italian  marble.  A  single  set  of  bus-bars  on 
the  back  i>f  the  Uiard  serves  for  both  light  and  power  service,  being 
connecleil  to  each  gcneralor  through  a  single-throw,  3-pole  switch. 
protected  by  a  single-pole  circuit-breaker.  The  instruments  include 
two  ammeters,  one  for  each  machine;  a  voltmeter,  which  by  a  mul- 
tiple-point switch  may  be  connected  to  either  generator,  and  a  re 
cording  station  wattmeter.  The  feeder  circuit  switches  arc  sym- 
metrically grouped  on  both  panels  between  the  dynamo  switches  and 
the  indicating  meters.  Three  are  for  power  and  the  remainder  for 
light.  The  liglitiTig  feeders  are  supported  on  porcelain  knobs  4  ft. 
apart  and  lead  from  the  switchboard  to  and  up  the  elevator  shaft. 
These  include  two  sets  of  conductors  for  the  first  floor  and  one  set 
for  each  of  the  floors  above.  From  a  cut-off  box  near  the  shaft  at 
each  floor  the  distributing  circuits  are  taken  to  the  various  marble 
panel  boards,  seventeen  in  all.  In  determining  the  sizes  of  the  con- 
ductors, the  maximum  loss  of  potential  allowed  between  the  switch- 
board and  the  lamps  was  5  volts :  3  in  the  mains,  i  in  the  sub-mains 
and  I  in  the  distributing  circuits. 

Mr.  James  M.  Seymour,  Jr.,  of  Newark,  N.  J.,  was  the  consulting 
■engineer  in  behalf  of  the  library  trustees.  The  contractors  for  the 
various  parts  of  the  equipment  were  as  follows :  The  Philadelphia 
Steam  Heating  Company,  for  the  heating  system  and  steam  pipe 
work  ;  Gillis  &  Gcohegan,  of  New  York,  for  the  fans  and  tempering 
coils ;  the  Crocker-Wheeler  Company,  of  Ampere,  N.  J.,  for  the  elec- 
tric generators,  and  Blake  &  Williams,  New  York,  for  the  electric 
wiring.    Mr.  George  A.  Warren  is  the  operating  engineer  of  the  plant. 


New  Form  of  Resistance  Box  or  Wheatstone  Bridge. 


The  accompanying  illustration  shows  a  new  form  of  resistance  box 
or  Wheatstone  bridge,  being  placed  upon  the  market  by  the  Leeds  & 
Northrup  Company,  259  North  Broad  Street,  Philadelphia,  Pa. 
The    instrument   has    been    designed    primarily    for    the    rapid    and 
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from  the  center  bearmg  and  llic  "feel"  of  the  switch  handle  m  the 
same  throughoiil  the  entire  sweep  of  the  brushes  over  the  segment. 
The  edges  of  the  brushes  bearing  against  the  segments  do  not  lie 
m  .1  Ime  at  right  angles  in  the  length  of  the  brush,  but  arc  inclined 
at  the  small  angle,  thus  obviating  all  danger  of  the  brushes'  edges 
cutting  grooves  in  the  segments.  The  contact  resistance  of  the 
brushes  with  the  segment  to  the  resistance  of  Ihe  brushes  thenisclvck 
is  on  an  average  of  about   .0007  ohm,  an  entirely  eligible  (juantity. 


FIG.    I. — NEW    TYPE    OF    WHEATSTONE    BRIDGE. 

accurate  work  required  in  submarine  cable  testing,  but  it  is,  however, 
adapted  to  any  kind  of  resistance  measurements  required  to  be 
made  in  laboratories.  As  will  be  seen,  the  rheostat  is  the  decade 
plan,  consisting  of  four  dials.  Fig.  2  gives  a  sectional  view  taken  of 
one  section  of  the  dial,  and  shows  the  brushes  which  make  contact 
with  the  segment.  There  are  eight  of  these  brushes,  of  which  four 
have  an  end  bearing  against  the  upper  portion  of  the  inside  of  the 
segment  and  four  have  an  end  pressure  against  the  lower  part  of 
the  inside  of  the  segment.    By  this  construction  all  strain  is  removed 


FIG.    2. — SECTION.XL    VIEW,    SIIOVVl.NG   CONTACT   BRUSHES. 

The  arrangement  of  ratio  coils  has  been  adopted  from  a  con- 
struction developed  in  Germany,  but  not  heretofore  used  in  this 
country.  According  to  this  arrangement,  all  of  the  ratio  coils  have 
one  of  their  terminals  connected  with  the  common  center,  which 
corresponds  to  the  bar  marked  C,  in  Fig.  3.  The  other  terminal  of 
the  coil  is  connected  to  a  separate  plug,  shown  in  the  center  row 
of  Fig.  I.  By  this  means  even  and  uneven  ratios  may  very  simply 
lie  obtained,  and  the  arrangement  enables  the  user  of  a  bridge  to 
discover  and  check  any  errors  in  the  adjustment  of  the  coils,  if  such 
exist  Furthermore,  by  using  more  than  two  plugs  and  joining 
certain  of  the  coils  in  parallel  combinations,  a  large  variety  of  ratios 
may  be  obtained.     This  system  offers  a  convenient  method  of  meas- 
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FIG.    3. — SCHEME   OF    CONNECTIONS. 


FIG.    4. — RESISTANCE    SPOOL. 


uring  the  sensibility  of  a  bridge  and  galvanometer  combiHation. 
Another  advantage  is  that  errors  due  to  plug  contacts  are  prac- 
tically eliminated,  since  only  two  plug  contacts  enter  the  circuit, 
while  with  even  ratios  is  only  the  difference  in  the  resistance  of 
these  contacts  they  can  affect  the  result. 

The  spools  upon  which  the  resistance  wire  is  wound  are  metal 
tubes  (Fig.  4)  in  insulated  metal  halves,  which  also  serve  as  ter- 
minals. The  insulation  between  the  two  metal  halves  is  made  very 
perfect  and  the  construction  is  such  that  the  heat  generated  i«  the 
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spool  is  rapidly  dissipated,  part  passing  off  by  radiation  from  the 
inside  of  the  spool,  part  by  radiation  from  the  outside  and  another 
portion  by  conduction  through  the  metal  of  the  spool  into  the  ter- 
minal soldered  thereto.  The  makers  guarantee  an  accuracy  of  ad- 
justment for  the  ratio  coils  of  1/50  of  i  per  cent.,  and  for  the 
rheostat  coils  of  1/25  of  i  per  cent. 


Cross  Arm  Manufacturers  Organize. 


The  manufacturers  of  cross  arms,  pins  and  brackets  used  in  electric 
line  construction,  held  a  meeting  in  Indianapolis,  Ind.,  recently  and 
organized  an  association  to  be  known  as  the  National  Arm,  Pin  and 
Bracket  Association.  Forty  members  signed  the  roll,  including  some 
of  the  largest  manufacturers  in  the  country.  The  manufacturers 
disclaim  any  intention  to  control  prices,  but  desire  the  bringing  about 
of  greater  imiformity  in  the  size  and  style  of  arms.  It  is  said  that 
the  adoption  of  a  standard  was  the  main  purpose  of  the  organiza- 
tion. There  are  about  150  firms  engaged  in  the  manufacture  of 
arms,  pins  and  brackets,  and  it  will  be  the  purpose  to  bring  them 
all  into  the  association.  The  following  officers  were  chosen :  Presi- 
dent, W.  H.  McElwee,  Ronda,  N.  C. ;  vice-president,  Daniel  Ravenel, 
Franklin,  N.  C. ;  secretary,  J.  B.  Majors,  Madison,  Ind.;  treasurer, 
R.  L.  McQuat,  Indianapolis,  Ind. 


Portable  Torque   Balance. 


To  enable  station  managers  to  measure  torque  when  purchasing 
meters,  the  General  Electric  Company  has  designed  a  portable 
"Torque  Balance"  for  measuring  the  torque  of  any  motor  meter. 
The  stationary  element  consists  of  a  light  cylinder  mounted  on  a 
supporting  base  which  may  be  secured  to  a  suitable  support  by 
means  of  a  small  center  screw.  The  balance  or  weighing  element 
is  composed  of  two  parts — a  horizontal  arm  carrying  the  standard 
weight,  and  a  vertical  arm.  The  upper  half  of  the  vertical  arm  is 
provided  with  three  small  loops,  while  the  lower  half  extends  through 
the  cylinder  and  terminates  in  a  small  index  or  pointer  moving  in 
the  opening  in  the  side  of  the  cylinder.  The  entire  moving  system 
is  suspended  by  means  of  highly  polished  pivots  and  bearings,  in- 
suring great  sensitiveness. 

The  balance  is  connected,  by  means  of  a  small  link  of  finely-drawn 
wire,  to  a  lever  provided  with  three  small  loops  similar  to  those  of 
the  vertical  arm  of  the  balance.  This  lever  is  attached  to  the  meter 
shaft  by  a  friction  clamping  sleeve.  Two  standard  weights  of  one 
gram  and  one-quarter  gram  are  supplied  with  the  instrument  and 
are  secured  in  small  receptacles  conveniently  located  in  the  base 
holding  the  cylinder. 


P0RT.\BLE   TORQUE    BALANCE. 

After  placing  the  balance  in  position,  the  weight  should  be  so 
chosen  and  the  connecting  link  so  placed  in  the  loops,  that  when 
approximately  full  load  current  is  passed  through  the  meter,  the 
pointer  will  rest  on  zero.  One  or  two  trials  are  sufficient  to  deter- 
mine the  proper  weight  and  loops  to  be  used  in  order  to  measure 
the  torque  of  the  meter  under  test.     When  the  device  is  approx- 


imately balanced,  final  adjustment  to  a  condition  of  exact  balance 
may  be  made  by  increasing  or  decreasing  the  load.  It  will  be  found 
that  the  most  satisfactory  and  most  nearly  accurate  tests  are  secured 
when  the  meter  is  loaded  to  about  its  normal  capacity. 

The  torque  or  turning  movement  is  expressed  by  means  of  a 
simple  formula,  in  "gramme  millimetre"  units,  i.  e.,  the  torque  pro- 
duced by  one  gram  acting  at  the  end  of  an  arm  one  millimetre  in 
length.  The  entire  mechanism  folds  compactly  and  is  enclosed  in 
a  nickel-plated  metallic  case  7!4  in-  x  J4  •"■ 


Large  Magnet  for  Oculists'  Use. 

In  order  to  remove  splinters  of  steel  and  other  magnetic  particles 
from  his   patients'   eyes.   Dr.   E.   C.   Rivers,  a   prominent   oculist  of 


LARGE  MAGNET  FOR  OCUUSTS    USE. 

Denver,  Colo.,  had  constructed  the  special  magnet  illustrated  here- 
with. Several  very  successful  operations  have  been  performed  with 
this  magnet.  In  one  case  Rontgen  rays  had  been  used  and  other 
methods  tried  in  the  endeavor  to  locate  steel  particles  in  a  man's 
eye,  but  without  success;  with  an  application  of  this  powerful  mag- 
net, however,  it  is  stated  that  the  portion  of  the  eye  containing  the 
steel  bulged  out  and  with  a  careful  incision  they  were  easily  re- 
moved. In  case  of  a  fresh  wound  where  the  filament  has  not  had 
time  to  form  over  the  opening,  the  splinter  is  readily  drawn  out 
through  the  hole  it  made  in  entering. 

The  machine  was  built  by  the  Carstarphen  Electric  Company,  of 
Denver,  after  designs  of  W.  P.  Carstarphen,  Jr.,  president  of  the 
company.  It  consists  of  a  double  inagnet  mounted  on  a  handsomely 
finished  brass  pedestal,  which  in  turn  is  supported  on  a  polished  oak 
stand.  The  case  of  the  magnet  is  a  solid  forging  of  Norway  iron, 
four  inches  in  diameter  and  29  inches  long.  It  weighs  108  pounds 
and  is  supported  on  trunnions  which  rotate  on  a  pivot,  so  that  the 
pointed  ends  of  the  magnet  may  be  raised  or  lowered  or  swung 
around  in  any  position.  The  device  is  held  fast  in  the  desired  posi- 
tion by  locking  levers. 

The  coils  are  10  inches  in  diameter  and  are  wound  with  No.  12 
copper  wire.  The  connections  are  such  that  with  the  coils  in  series 
the  magnet  may  be  operated  from  an  ordinary  220-volt  circuit,  taking 
in  this  case  6  amp.,  or  1.32  kw  of  energy.  By  connecting  the  coils 
in  parallel  the  magnet  may  be  operated  on  a  iio-volt  circuit,  taking 
12  amp. 

For  regulating  the  current,  a  rheostat,  made  with  slate  leads 
and  German  silver  resistance  wire,  is  employed.  This  device  stands 
on  the  floor  and  is  regulated  through  eight  variations  by  the  oper- 
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ator'ii  fuot.  \\  lifii  the  I'uut  is  t.ikoii  >ilV  a  (nuKcr  urraiiKciiK'iit  atitu- 
niatically  cuts  iilT  tlic  ciirrciii.  I'crfcct  control  of  Ihc  current  is 
thus  xivpu  tin-  (>|iiTiil(ir  while  liMvitiK  l"'th  hands  free  for  liis  sur- 
gical work. 

The  niaKuet  is  calculated  to  exert  an  attraction  of  150  pounds  per 
square  inch  of  contact.  The  pointed  ends  are  rcniovahlc.  and  when 
taken  olT  and  ends  an  inch  siinare  snhstitnteil,  the  magnet  will  sup- 
port the  weight  of  a  150-pouiitl  man.  The  weight  of  the  apparatus 
entire  is  350  poinids. 

The  accompanying  illustration  shows  the  method  of  applying 
the  magnet,  tlie  operator  in  this  case  hcing  Mr.  Carstarphen,  the 
designer  of  tlie  machine.  If  may  he  added  that  the  wireless  tele- 
graph system  that  is  in  successful  operation  between  Santa  Catalina 
Island  and  the  California  coast  was  built  in  his  shop. 


Cut-Out  for  Scries  Arc  Lighting  Circuits. 


The  Ozark  cut-out  illustrated  herewith  is  adapted  for  voltages  up 
to  5,000  volts  (at  10  amp.)  and  particularly  intended  for  direct- 
current  scries  arc  lighting  circuits.  With  this  cut-out  the  circuit  is 
never  broken,  for  in  the  operation  of  cutting  out  a  lamp,  before  the 
lamp  circuit  contacts  are  broken,  a  by-pass  connection  is  made,  so 
that  a  continuous  path  is  aluay,s  provided  and  consequently  no 
arcing  can  occur.     Ordinarily  tiie  culling  out  of  a  grounded  lamp 


CUT  SHOWING   HOOD. 

when  there  are  two  grounds,  will  endanger  a  switch  and  all  lamps 
between  the  two  will  remain  out ;  with  this  cut-out,  however,  one 
of  the  grounded  lamps  can  be  cut  out  while  the  others  on  the  circuit 
will  continue  burning,  thus  saving  in  fines  for  lamps  out. 

A  series  of  tests  of  this  switch  made  by  the  Illinois  Engineering 
Company,  of  Chicago,  showed  it  to  be  indestructible  under  any  con- 
ditions which  might  arise  in  actual  service,  including  the  handling 
of  a  S,ooo-volt  current  or  the  equivalent  of  a  hundred-lamp  circuit 
on  one  switch.  The  switch  is  small  and  compact,  so  that  it  may 
be  placed  inside  a  post,  where  cast-iron  posts  are  used.  The  metal 
hood  protects  it  from  moisture  and  shields  the  live  parts. 

The  Ozark  cut-out  is  handled  by  Hart  &  Company,  of  Chicago, 
who  soon  expect  to  place  on  the  market  a  modification  with  long 
blade  for  alternating-current  circuits. 


Enlargement  of  New  York  Subway   Power  House. 

The  New  York  rapid  transit  subway  commissioners  have  pur- 
chased an  additional  lot,  108  x  200  ft.,  on  which  to  build  an  addi- 
tion to  the  power  house  now  building  on  the  space  betw-een  Fifty- 
eighth  and  Fifty-ninth  Streets  and  Eleventh  Avenue  to  the  Hudson 
River.  The  addition  will  make  the  plant  the  largest  and  most  ex- 
pensive in  the  world.  It  will  cost  altogether  $7,000,000,  and  will  be 
capable  of  generating  132,000  hp.  In  the  boiler  plant  at  first  will  be 
set  up  seventy-two  boilers,  each  capable  of  producing  500  hp.  The 
fuel  for  these  boilers  will  amount  to  1,000  tons  of  coal  a  day.  The 
coal  will  be  carried  by  belt  conveyors  to  a  storehouse  80  ft.  above 
the  ground,  with  a  capacity  of  25,000  tons.  The  ashes  from  these 
thousand  tons  a  day  will  be  carried  by  cars  to  scows  lying  in  the 
river.  The  walls  of  the  building  will  be  of  cut  granite  and  terra 
cotta,  and  pressed  brick.  The  windows  will  be  fitted  with  steel 
frames  and  the  roof  will  be  of  terra  cotta  and  glass.  There  are  five 
brick  chimneys  to  rise  above  the  plant.  They  are  unusual  in  their 
construction,  in  that  their  bases  will  rest  on  steel  platforms  about 
40  ft.  above  the  floor  of  the  power  house.  Building  the  stacks  from 
the  ground  up  would  have  occupied  a  great  deal  of  valuable  space 
in  the  middle  of  the  building.  The  chimneys  will  reach  a  height  of 
26s  ft. 


The  KilIoKg  Telephone   C>)mpany's  Strike. 

AlthoiiKh  we  have  tiom  lime  to  tipie  reported  the  various  develop- 
ments III  tins  celebrated  strike,  u  brief  resume  of  its  course  may  here 
he  given.  In  July,  IQ03,  only  s  per  cent,  of  the  KcllogK  workmen 
helonged  to  unions,  while  in  .April,  H)03,  only  10  per  cent,  were  non- 
union men.  Nevertheless,  in  the  first  week  of  May  in  this  year  a 
strike  w;is  called  for  the  sole  purpose  of  securing  the  complete  union- 
isation of  the  Kellogg  plant,  there  being  no  ipiarrel  about  hours  or 
w.iges,  and  the  very  fact  that  the  percentage  of  union  men  had  in- 
creased rapidly  was  convincing  proof  that  no  discrimination  had  been 
practised.  In  siibsetinent  stages  when  the  inatlcr  came  before  the 
courts,  Judge  IJoldom  declared  that  an  agreement  to  employ  only 
union  men  is  of  doubtful  legality,  against  public  policy  :ind  in  C(jn- 
llict  with  the  spirit  of  our  government  and  of  our  institutions;  and 
the  Appellate  Court  in  sust.iining  Jii'Ige  lloldom,  said  that  such  an 
agreement  would  conflict  with  public  policy,  in  that  it  would  restrict 
the  lawful  right  of  the  individual  cither  to  work  for  a  livelihood  or 
to  employ  whom  he  chooses.  Two  weeks  after  the  strike  was  called, 
the  comp;my  .-innounccd  that  the  vacancies  were  to  be  filled,  and 
that  each  employee  was  to  be  treated  strictly  on  his  merits.  The 
period  of  violence  now  began.  The  men  employed  were  intimidated 
and  assaulted,  and  on  May  25,  about  three  weeks  after  the  strike  was 
called.  Judge  lloldom  issued  an  injunction  ordering  the  strikers  to 
desist  and  refrain  from  threats  and  further  violence,  from  picketing 
and  from  patrolling,  and  from  in  any  way  interfering  with  the 
company  in  carrying  on  its  business  in  its  usual  and  ordinary  way. 
Acts  of  violence,  however,  continued  to  be  committed,  and  Judge 
Holdom  fined  sixteen  men  for  violating  this  injunction.  Certain 
employees  sued  certain  strikers  for  damages,  while  similar  suits  were 
instituted  by  the  company  itself,  against  certain  unions  as  unions, 
and  the  Grand  Jury  indicted  some  strikers  for  assault.  Another 
stage  of  the  strike  dates  from  June  24,  when  the  teamsters  of  the 
company  doing  the  Kellogg  Company's  hauling,  went  on  a  sympa- 
thetic strike.  In  this  case,  the  transfer  company  had  a  contract  with 
the  truck  drivers'  local,  but  the  Joint  Council,  disregarding  this 
contract,  ordered  the  strike.  Following  it,  for  two  weeks,  the  plant 
of  the  Kellogg  Company  was  blockaded,  and  Judge  Holdom  in  vain 
sentenced  violators  of  his  injunction  to  fines  and  imprisonment. 
The  Kellogg  plant  stood  invested,  guarded  by  policemen  and  de- 
tectives ;  employees  were  daily  assaulted,  plate  glass  windows  were 
smashed  and  telephone  wires  cut.  Finally,  on  July  8,  the  Kellogg 
Company  sent  a  wagon  to  the  freight  station  guarded  by  police,  but 
on  July  II,  when  wagons  thus  escorted  arrived  at  the  depot  the 
freight  men  refused  to  handle  Kellogg  products.  These  men  were 
immediately  discharged,  whereupon  an  officer  of  the  freight  handlers' 
union  called  on  the  teamsters  to  join  with  the  freight  handlers  in 
a  general  sympathetic  strike.  The  teamsters  refusing  their  aid,  the 
freight  handlers  went  back  to  work.  The  Kellogg  Company,  how- 
ever, still  met  much  difficulty  in  transporting  their  products.  Union 
teamsters  blocked  the  streets  whenever  a  Kellogg  wagon  appeared, 
which  obstruction,  together  with  assaults  on  the  drivers,  made  police 
protection  necessary.  The  teamsters  also  endeavored  to  enlist  in  their 
aid  public  officials.  They  appealed  to  Superintendent  Cook,  of  the 
West  Park  system,  to  prevent  the  Kellogg  Company  from  running 
its  wagons  on  the  boulevards,  and  an  alderman  presented  a  resolu- 
tion in  the  council  to  the  effect  that  in  labor  disturbances  the  police 
should  remain  "neutral."  On  July  20  Judge  Holdom  enjoined  the 
teamsters  from  committing  unlawful  acts  in  injury  of  the  Kellogg 
Company's  business,  and  on  July  23  the  teamsters  went  back  to  work. 
The  Kellogg  Company  is  now  running  its  plant  almost  at  full 
capacity  and  is  conducting  its  business  as  though  no  strike  were  in 
progress.  The  unions,  however,  have  not  given  up  the  struggle,  and 
the  Chicago  Federation  of  Labor  has  voted  them  $15,000  a  month. 


Wireless  in  the  Navy. 

During  the  recent  naval  manoeuvres  the  value  of  the  wire- 
less telegraph  has  been  demonstrated  to  the  satisfaction  of  the  naval 
officers.  Under  ordinary  conditions  it  would  have  been  several 
hours  before  the  Olymfia  could  have  communicated  her  discovery 
of  the  invading  enemy  to  any  other  ships  of  the  squadron,  even 
though  she  could  have  made  a  run  for  it,  which  the  rules  prohibited. 
But  by  the  aid  of  wireless  system  not  only  was  she  able  to  inform 
the  admiral  of  the  approach  of  the  enemy,  but  Admiral  Barker's 
flagship,  the  Kearsarge,  transmitted  the  message  sent  by  the  Olympia 
from  ship  to  ship  along  the  whole  length  of  the  coast  from  Mount 
Desert  Rock  to  Cape  Ann. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— It  is  not  at  all  an  unusual 
thing  for  securities  in  Wall  Street  to  show  an  advance  during  the 
month  of  August,  especially  as  soon  as  the  conditions  of  the  crops 
become  favorably  authenticated.  It  is  still  possible  that  some  such 
turn  may  be  given  to  the  market,  as  August  is  still  young,  but  it 
will  take  a  good  deal  for  the  general  list  to  recover  from  the  stag- 
gering blows  which  have  been  administered  to  it  during  the  first  ten 
days.  Just  what  is  the  matter  with  the  market  nobody  seems  to 
know,  although  Standard  Oil  influences  are  credited  in  many  well- 
informed  quarters  with  a  strongly  manifested  desire  during  the  last 
six  months  to  put  the  market  down  and  keep  it  down,  in  order  to 
avoid  more  serious  disturbances  later,  which  would  have  resulted 
from  a  prolongation  of  the  period  of  speculation  and  fancy  prices. 
Be  this  as  it  may,  there  was  hardly  a  stock  which  did  not  rule 
materially  lower  throughout  the  week,  and  it  may  be  said  that  the 
depression  has  continued  into  the  present  week,  although  there  have 
been  some  signs  of  stiffening  associated  with  the  presence  in  the 
street  of  a  great  many  small  investors,  who  have  been  picking  up 
at  wonderfully  low  prices  a  lot  of  the  stocks  that  overburdened  rich 
men  and  plungers  have  had  to  drop  from  sheer  inability  to  carry  the 
load.  In  view  of  the  remarkable  decline  in  prices,  it  is  surprising  that 
there  have  been  so  few  Wall  Street  failures,  but  only  one  or  two  con- 
cerns have  gone  to  the  wall  and  none  of  these  are  of  first-class  im- 
portance. One  of  them  was  coupled  last  winter  with  the  desperate 
and  disgraceful  drive  against  the  New  York  Metropolitan  Street 
Railway  Company,  so  that  its  punishment  is  viewed  in  some  elec- 
trical quarters  with  complacency.  Money  throughout  the  week  has 
ruled  fairly  low,  and  the  market  was  by  no  means  excited,  although 
naturally  bankers  were  looking  closely  at  loans  and  were  more  in- 
clined than  ever  to  throw  out  speculative  stocks  when  offered  as 
collaterals.  5  to  5}/2  per  cent,  was  about  the  rate  for  long-term 
meney,  and  ij^  to  25^2  per  cent,  for  call  money.  The  quotations  given 
below  are  those  for  August  11,  and  in  view  of  the  rally  will  not  mark, 
therefore,  the  extreme  declines  which  ,were  experienced  during  last 
week. 

NKVV  YORK. 


Aug.  4.    Aug.  11 

American  Tel.  &  Cable 77  77 

American  Tel.  &  Tel IM)  l2aH 

American  Dist.  Tel 25  25 

Brooklyn  Rapid  Transit    . .      42H  41 

Commercial  ('able 148 

Klectric  Boat      1-^  13 

raectrie  Boat  pfd 33  38 

Electric  Lead  Reduction. .   .       1%         2 

Electric  Vehicle 5  7 

Electric  Vehicle  pfd 8  10 


Aug.  4.    Aug.  11 

General  Electric 1-57         1.54 

Hudson  River  Tel 

Metroi)olitan  St.  Ry lim      HI 

N.  K.  Elcc.  Veh.Tms 5 

N.  Y.&N.  .J.  Tel 

Marconi  Tel I'H 

Western  Union  Tel 83^       SIH 

Westinghouse  com ICt 

Westinghouse  pfd 185 


BOSTON. 


American  Tel.  k  Tel 
Cumberland  Telephone. 
Edison  Klec.  Ilium. ..... 

General  Electric 

Western  Tel.  k  Tel 


Aug   4.    Aug.  U 


130 


13 


l-'a:)(. 

235 
U4 
13 


Aug.  4.    Aug.  II 
Western  Tel.  k  Tel.  pfd.. . .      83  S3 

Mexican  Telephone IH  lis 

New  England  Telephone   . .  120*         127 

Westinghouse 85 

Westinghouse  pfd :    .   .     85 


PHILADELPHIA. 


Aug.  4.  Aug.  11 

American  Railways 43 

Elec.  Storage  Battery  ....    57 

Elec.  Storage  Battery  pfd.      nXH*  80 

Elec.  Co.  of  America IH  T'/i 


.\ug.  4.   Aug.  11 

Phila.  Traction 94^b         84U 

Phila.  Electric  oVi  5M 

Pa.  Electric  Vehicle 

Pa.  Electric  Vehicle  pfd 


CHICAGO. 


Aug.  4.    Aug.  11 

National  Carbon  pfd 90  92 

Metropolitan  Elev.  pfd 55 

I'uion  Trat:tion  3H 

I'nion  Tniction  pfd 30 


Aug.  4     .Aug.  1 1 

Central  Union  Tel 

Chicago  Fylison 112 

Chicago  City  Ry 185  I«5 

Chicago  Tel.  Co  120 

National  Carbon 2.3* 

*  Asked. 

NEW  YORK  TRACTION  FINANCES,— A  great  deal  of  public 
interest  is  manifested  in  the  recent  large  trolley  deals  on  Long  Island. 
Discussing  this  situation,  the  Wall  Street  Journal  says:  "The 
liquidation  in  the  local  traction  stocks  has  resulted  in  important 
changes  in  the  ownership  of  these  properties,  and  has  special  sig- 
nificance in  view  of  the  recent  purchase  of  the  trolley  lines  in  Queens 
County.  These  trolley  lines  were  bought  by  a  syndicate  which  is 
said  to  include  some  Standard  Oil  people  and  some  Philadelphia  and 
Western  people.  This  purchase  is  in  line  with  deeply  laid  plans  for 
the  concentration  of  all  the  trolley  and  electric  light  interests  of 
Greater  New  York  into  the  hands  of  the  people  who  at  present  con- 
trol the  Interborough  Company.  It  seems  that  the  whole  impulse 
in  the  present  movement  turned  upon  the  acquisition  of  Manhattan. 


The  Metropolitan  Securities  Company  was  formed  with  the  ultimate 
view  of  first  securing  possession  of  Manhattan,  then  of  the  Subway, 
and  then  of  Brooklyn  Rapid  Transit.  The  deal  was  interfered  with 
by  the  Interborough  people  securing  control  of  Manhattan,  taking 
it  away  from  Metropolitan.  Since  then  Metropolitan  has  been  weak- 
ened considerably  by  the  loss  of  Manhattan,  and  also  by  the  litiga- 
tion against  its  method  of  financing.  This  liquidation  in  Metro- 
politan has  been  taken  advantage  of  by  the  Interborough  people  to 
secure  a  very  strong  holding  of  Metropolitan  stock.  The  same 
people,  taking  advantage  of  the  general  condition  of  the  market, 
have  also  decided  that  it  might  be  an  opportune  time  to  get  control 
of  Brooklyn  Rapid  Transit.  They  have  been  helped  in  the  latter 
case  greatly  by  the  disruption  of  the  old  Brooklyn  Rapid  Transit 
pool,  which  was  forced  to  let  go,  and  in  letting  go  forced  the  price 
down  to  38.  On  the  decline,  vast  numbers  of  stop  orders  were  also 
reached,  so  that  it  has  been  a  comparatively  easy  matter  to  secure  a 
very  large  holding  of  Brooklyn  Rapid  Transit  stock,  if  not  actual 
control.  In  the  execution  of  stop  orders,  the  sales  are  not  reported 
on  the  tape,  so  that  the  transactions  in  the  stock  have  been  much 
larger  than  reported  on  the  tape." 

PROSPECTS  OF  DETROIT  EDISON.— The  president  of  the 
Detroit  Edison  Company,  in  a  letter  to  a  large  holder  of  Detroit 
Edison  bonds,  states  that  the  construction  of  the  new  generating 
station  promises  to  be  completed  early  next  year,  and  that  e.xtensions 
and  additions  to  the  underground  conduit  and  distributing  systems 
are  progressing  rapidly.  The  growth  of  business  has  been  restricted 
by  the  capacity  of  the  present  plants.  The  operating  expenses  during 
the  five  months  of  this  year  have  been  much  greater  than  for  the 
corresponding  period  of  last  year,  because  of  the  higher  price  for 
fuel,  materials  and  labor,  and  because  of  the  excessive  cost  of  main- 
tenance and  repairs  crowded  into  these  months  to  enable  the  oper- 
ating force  to  devote  their  time  later  in  the  year  to  the  new  con- 
struction, and  also  because  the  excessive  loads,  now  carried  by 
the  several  separate  generating  stations,  have  been  unfavorable  to 
economical  operation.  For  the  five  months  ending  May  31,  the 
gross  earnings  increased  $26,808,  while  operating  expenses  increased 
$32,111.  The  actual  nef  income  for  these  five  months  was  $89,832, 
and  interest  requirements  were  $38,301,  leaving  an  actual  surplus  of 
$Si>S3i-  The  above  showing  indicates  that  the  interest  on  the 
Edison  bonds  is  well  secured.  Some  people  hesitate  to  put  money 
into  local  securities  in  Detroit  because  of  fear  that  politicians  may 
at  any  time  assume  an  aggressive  hostile  attitude  toward  corporations 
in  that  city.  On  this  point  it  may  be  stated  that  the  city  of  Detroit 
has  done  its  own  public  lighting  for  many  years,  but  has  not  been 
responsible  for  the  granting  of  other  franchises.  No  franchise  of 
any  character  for  lighting  is  now  held  by  other  interests  than  the 
Detroit  Edison  Company  and  the  Edison  people  believe  that  it  is 
not  likely  that  the  territory  which  is  so  completely  occupied  will  be 
invaded  by  others. 

MEXICAN  TELEPHONE  ANNUAL.— The  report  of  the  Mex- 
ican Telephone  Company  for  year  ended  February  28,  1903,  is  issued. 
The  income  account  has  already  been  published,  showing  in  Mex- 
ican currency  gross  earnings  of  $246,368;  net  $111,997.  It  is  said: 
"Our  present  concession  for  the  City  of  Mexico  will  soon  expire. 
The  new  application  is  being  energetically  prosecuted  and  a  prompt 
renewal  is  assured  us.  The  new  concession  will,  however,  be  seri- 
ously burdensome  to  the  company,  as  the  Mexican  government  seems 
likely  to  demand  the  discontinuance  of  the  aerial  system  and  to 
require  the  adoption  of  an  underground  system,  which  will  entail 
a  heavy  expenditure  by  the  company."  President  Charles  H.  Rollins 
further  says :  "Business  in  general  throughout  the  republic  has 
continued  prosperous,  although  the  continual  rise  in  exchange  and 
abnormal  fluctuations  during  the  latter  part  of  the  year  have,  beyond 
a  doubt,  hampered  this  increase  to  a  certain  extent.  The  gain,  per 
subscriber,  in  gross  earnings  for  the  year,  as  compared  with  the 
previous  year,  is  .2075,  and  the  increase  in  total  expense  is  .6618, 
a  decrease  in  net  receipts,  per  subscriber,  of  .4543.  This  decrease 
is  principally  due  to  increase  in  expense  in  Mexico  City  and  loss 
caused  by  opposition  in  Queretaro." 

NEW  YORK  CONSOLIDATED  GAS.— Stockholders  of  the 
Consolidated  Gas  Company  were  notified  last  week  of  the  long- 
expected  issue  of  new  capital  stock.  The  privilege  of  subscribing 
to  the  stock  is  given  to  stockholders  of  record  on  August  27.  They 
may  subscribe  to  the  extent  of  9  per  cent,  of  their  holdings,  and  the 
price  which  they  will  be  asked  to  pay  is  $150  a  share.  The  privilege 
to  subscribe  expires  at  the  close  of  business  on  September  9  and 
subscriptions  must  be  paid  on  or  before  September  15  at  the  Na- 
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tional  Ciiy  Hank.  No  subscriptions  will  be  received  i>n  lioldings  of 
Iractiunal  shares,  but  siTip  will  be  issued  for  Ihc  same,  whicli  will 
lie  convertible  into  slock  in  niiiltiples  of  $ioo  uiuil  December  ji  next, 
after  wbicli  date  uncoiivcrteil  sen])  may  al  llie  option  of  tlic  com- 
pany be  redeemed  m  l■a^ll  at  the  rale  ol  $150  per  share.  In  the 
ollicial  notice  to  the  stockholders  it  i.s  stated  that  the  authori/ed 
capital  stock  is  $8o,(X)c),oi)0,  of  which  there  is  now  outstandiiiK 
$7-.Oi7.750-  Nine  per  cent,  of  the  latter  amount  would  be  in  round 
numbers  $0,5OO,O(X).  The  object  of  the  stock  issue  is  said  to  be  to 
meet  the  cost  of  important  improvements  in  the  gas  system  of  the 
company,  which  is  .iKo  the  controlling  power  in  the  electric  light 
field  in  New  York  City 

I'LANT  FOR  I'UINCKTON,  N.  J.  It  is  stated  from  I'rincclon, 
N.  J.,  that  plans  arc  being  made  there  for  a  large  steam  heating  and 
electric  lighting  corporation,  to  be  known  as  the  University  Power 
Company.  A  plant  which  will  provide  heat  and  light  both  to  the 
University  and  the  town,  and  probably  the  outlying  districts  will  be 
installed.  A  few  days  ago  the  new  power  company  i)resentcd  an  or- 
dinance to  the  Common  Council  granting  a  fraiuliisc  for  the  use  of 
the  streets  for  conduits,  trenches  and  manholes,  through  which  the 
electricity  and  steam  might  be  properly  distributed.  The  ordinance, 
after  being  amended,  was  [lassed  by  sections  on  the  second  reading, 
and  will  be  finally  passed  on  this  week.  The  company  will  be  in- 
corporated with  a  capital  of  $500,000.  to  furnish  steam  as  well  as 
electricity  to  residents  of  Princeton.  The  ordinance  will  remain  in 
efTect  for  fifty  years,  and  during  this  time  the  Borougli  Council  will 
exercise  the  right  to  sec  that  every  condition  named  in  the  ordinance 
is  properly  carried  out.  The  Princeton  Lighting  Company,  which  will 
be  affected  by  the  new  company,  have  requested  a  postponement  of 
the  consideration  of  the  new  company's  ordinance. 

.AMERICAN  TELEPHONE  HOLDINGS.— It  is  stated  from 
Boston,  in  connection  with  the  resignation  of  Vice-President  Cum- 
mings,  of  the  American  Telephone  &  Telegraph  Company,  who,  it 
is  understood,  represented  New  York  interests,  that  New  England 
people,  having  sold  nearly  all  their  other  investments,  such  as  Bur- 
lington, Atchison,  Union  Pacific  and  other  Western  railroads,  held 
tenaciously  to  their  telephone  investments,  and  have  been  the  large 
buyers  of  the  new  stock  issue,  while  New  York  has  been  the  seller 
of  substantially  all  of  the  American  Telephone  &  Telegraph  shares 
that  were  placed  there  a  year  or  two  ago.  It  is  understood  that  the 
City  Bank,  the  Standard  Oil  interests  and  also  the  J.  P.  Morgan  in- 
terests have  parted  with  substantially  all  their  telephone  shares.  At 
one  time  it  was  reported  that  the  Morgan  interests  represented  as 
much  as  $15,000,000  in  American  Telephone  &  Telegraph.  New 
England  having  parted  with  her  Western  railroad  interests,  is  now 
competent  to  carry  the  telephone  interests  of  the  United  States  as 
represented  in  American  Telephone  &  Telegraph. 

GENERAL  ELECTRIC  GOSSIP.— The  evening  edition  of  the 
New  York  Sun  had  the  follow^ing  item  of  gossip  last  Saturday:  "One 
of  the  rumors  that  find  a  ready  circulation  in  the  street  is  to  the  effect 
that  within  the  past  few  days  a  big  block  of  General  Electric  stock 
changed  privately.  It  is  said  that  much  of  this  stock  was  acquired 
by  an  individual  prior  to  the  taking  of  an  option  on  the  Stanley  Com- 
pany by  a  certain  group  of  capitalists  and  that  the  balance  of  it  was 
secured  later  when  the  Stanley  Company  passed  to  the  control  of 
the  General  Electric  Company.  It  is  not  suggested  that  any  specu- 
lative necessities  forced  the  sale  of  the  stock,  nor  can  it  be  accepted 
authoritatively  that  there  was  such  a  sale.  Still,  such  is  the  gossip 
and  certain  incidents  of  the  week  lend  some  color  to  it." 

TEXAS  TELEPHONES.— The  independent  telephone  lines, 
known  as  the  Commercial  Telegraph  &  Telephone  Company  of  Texas, 
have  passed  into  the  hands  of  H.  T.  Huntington,  with  Frank  B. 
Smith,  the  originator  of  the  independent  system  of  the  State,  in 
charge.  Mr.  Huntington  has  acquired  the  system  for  approximately 
$400,000  and  intends  to  invest  $400,000  in  improvements  and  in  ex- 
tension in  Texas  and  later  extend  them  over  the  Southwest. 

THE  YOST  ELECTRIC  MANUFACTURING  COMPANY,  of 
Toledo,  Ohio,  has  increased  its  capital  stock  from  $75,000  to  $200,000 
in  order  to  take  care  of  its  rapidly-increasing  business.  Most  of 
this  increase  will  be  taken  up  by  its  present  stockholders.  Although 
the  company  completed  a  new  factory  to  increase  its  capacity  only 
last  May,  it  is  found  necessary  to  again  increase  the  output  on  Yost 
sockets,  and  a  number  of  new  articles  will  be  added  to  the  line. 

CONSOLIDATION  AT  ALTON,  ILL.— On  the  30th  of  July, 
ig03,  the  Alton  Railway,  Gas  &  Electric  Company  and  Alton  &  East 
Alton  Railway  &  Power  Company  were  consolidated  under  the  name 
of  the  Alton  Light  &  Traction  Company,  with  authorized  capital 
$1,000,000;  preferred  stock  issued,  $500,000;  common  stock  issued, 
$150,000. 

PURCHASE  OF  ITHACA  TROLLEYS.— George  F.  Archer,  of 
Camden,  N.  J.,  has  completed  a  big  transaction  for  Philadelphia 
capitalists  in  the  purchase  of  the  entire  street  railway  system  of 
Ithaca,  N.  Y.     The  price  has  not  been  made  public. 


Commercial   Intelligence. 

TIM-:  WI:KK  in  trade.— As  miglu  be  expected  at  this  season 
ot  the  year,  general  tr.ide  is  cpiiet,  but  on  the  whole  conditions  have 
ii-mamed  favor.iiilr  .iikI  cunsumplion  ha'i  proceeded  on  a  large  scale. 
It  would  be  strange,  indeed,  if  the  downward  fluctuations  in  Wall 
Street  connected  with  the  depression  there  did  not  have  some  effect 
upon  cnmtnercial  interests  and  dampen  the  ardor  of  general  trade, 
iiut  anything  which  makes  for  prudence  and  sobriety  has  its  com- 
pensations, and  in  view  of  the  enormous  bulk  of  business  that  has 
been  done  for  a  few  years  past,  a  little  slackening  olT  might  be  quite 
other  than  evil.  At  the  same  time,  some  of  the  railru.ids  report 
themselves  busier  than  ever,  and  their  general  condition  improved, 
as  evidenced  by  the  fact  that  the  Canadi.in  I'acific  has  increased  its 
dividend  rate,  just  when  Wall  .Street  is  feeling  bluest,  while  its  figures 
of  traffic  show  it  to  be  justified  in  giving  a  larger  return  to  the  stock- 
holders. Moreover,  the  crop  reports  issued  by  the  government  are 
on  the  whole  of  an  agreeable  tenor,  wheat  and  corn  promising  heavily 
and  being  not  far  short  of  high-water  mark  in  regard  to  both.  In 
fact,  so  far  as  crop  conditions  have  anything  to  do  with  trade  and 
commerce,  the  outlook  is  very  satisfactory.  The  coi)per  market  has 
remained  simply  inactive  and  weak,  and  lake  and  electrolytic  have 
been  ai)out  I3^:ic.,  with  casting  '/{c.  lower.  In  the  iron  and  steel  mar- 
ket, conditions  are  pretty  steady  and  consumption  has  continued  large, 
with  the  certainty  that  should  it  slacken  off  at  all  the  large  imports 
of  the  last  year  could  hardly  be  repeated.  The  returns  fpr  the  past 
seven  months  of  bank  clearings  and  of  trade  failures  are  encour- 
aging, the  clearings  for  July  being  next  to  January  the  largest  for 
any  month  this  year,  and  only  4  per  cent,  less  than  in  July,  1902,  due 
simply  to  smaller  stock  speculation.  Business  failures  also  for  July 
were  7  per  cent,  less  than  in  July,  1902,  and  8  per  cent,  less  for  the 
period  of  seven  months.  The  only  inference  from  this  can  be  that 
traders  and  bankers  are  alike  careful  and  have  not  been  spoiled  by 
tiie  long  period  of  prosperity,  which  is  happily  still  with  us. 

THE  PETERBOROUGH  HYDRAULIC  POWER  COMPANY, 
of  which  Senator  George  A.  Cox  is  president,  is  building  a  new- 
power  plant  on  the  Otonabee  River  in  the  town  of  Peterborough, 
Ont.,  Canada,  which  will  be  equipped  with  the  following  apparatus 
recently  purchased  from  the  Westinghouse  Electric  &  Manufactur- 
ing Company.  A  1,500-kw,  2,240-volt  generator,  60  cycles,  and 
running  at  150  r.p.m.,  to  be  direct-connected  to  water  wheels;  also 
two  125-volt,  direct-current,  direct-coupled  exciters  of  7S-kw 
capacity  each,  together  with  switchboard  consisting  of  a  large  gen- 
erator panel  and  two  exciter  panels.  This  power  house,  when  com- 
pleted, will  be  an  unusually  fine  one  and  is  to  furnish  power  to  the 
Peterborough  Mill  of  the  American  Cereal  Company,  owned  by  the 
Quaker  Oats  Company.  Power  will  be  supplied  to  several  other 
manufacturing  plants  in  the  town,  and  also  to  the  Peterborough 
Light  &  Power  Company,  which  does  the  electric  lighting  and  small 
power  business  in  Peterborough. 

STROMBERG  -  CARLSON  TELEPHONE  PLANTS.— The 
Stromberg-Carlson  Telephone  Manufacturing  Company,  of  Roch- 
ester, N.  Y.,  and  Chicago,  111.,  has  recently  sold  switchboard  and 
entire  exchange  equipment  to  the  Lewiston  Telephone  Exchange 
Company,  of  Lewiston.  Minn.  They  have  also  sold  additional  switch- 
board apparatus  to  the  Minot  Light  &  Telephone  Company,  of 
Minot,  No.  Dak.  The  Madelia  Telephone  Company,  of  Madelia. 
Minn.,  have  recently  bought  their  entire  switchboard  equipment 
from  the  Stromberg-Carlson  Company.  The  Citizens'  Telephone 
Company,  of  Mankato,  Minn.,  have  recently  purchased  a  two-posi- 
tion toll  line  board,  equipped  with  selective  lock-out  and  toll  line 
apparatus.  The  company  have  also  recently  sold  twenty  selective 
lock-out  telephone  equipments  to  the  Independent  Telephone  Com- 
pany, of  Winthrop,  Minn. ;  also  a  quantity  of  telephones  to  the 
Farmers'   Mutual   Telephone   Company,  of  Volga.   So.   Dak. 

CEMENT  ENGINEERING.— E.  P.  Roberts  &  Co.,  of  Cleveland, 
Ohio,  consulting  engineers,  have  opened  a  department  of  cement 
engineering  and  are  now  prepared  to  take  entire  charge  of  the  de- 
signing and  supervision  of  the  construction  and  operation  of  cement 
plants.  This  firm  has  been  in  business  for  ten  years  and  has  large 
experience  in  electrical,  mechanical  and  civil  engineering,  having 
had  the  consulting  and  supervising  work  for  a  great  nurrl^er  of 
electric  railways,  electric  lighting  and  power  plants,  manufacturing 
plants,  etc.  The  cement  department  opens  up  a  new  field  and  the 
services  of  Mr.  George  S.  Perkins,  M.  E.,  have  been  secured  to  look 
after  the  work.  Mr.  Perkins  is  a  graduate  of  Stevens  Institute  of 
Technology,  class  of  1891,  in  the  course  of  mechanical  engineering 
and  has  had  an  extensive  experience  in  the  designing  and  con- 
structing of  cement  plants. 

AUTOMOBILE  MANUFACTURING— Mr.  George  H.  Day, 
president  of  the  Association  of  Licensed  Automobile  Manufacturers, 
states  that  the  26  members  of  the  combination  make  not  less  than 
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90  per  cent,  of  all  the  gasoline  motors  in  the  United  States  and  that 
they  are  now  prepared  to  prosecute  for  infringement  of  patents  all 
the  manufacturers,  agents  or  users  of  gasoline  motors  not  made  by 
them.  There  are  120  auto  manufacturers  who  are  outside  the  fence. 
Up  to  date  26  important  manufacturers  and  agents  of  gasoline  auto- 
mobiles have  joined  the  auto  combination,  and  have  paid  their  dues 
of  $4,500  each,  but  the  120  manufacturers,  agents  and  importers  who 
have  thus  far  not  associated  themselves  with  the  combination,  do 
not  accept  as  final  the  claim  that  the  Selden  patents  bar  them  from 
manufacturing  or  using  automobiles  with  gasoline  as  the  motive 
power. 

THE  METAL  "SELIUM."— German  papers  report  the  discovery 
by  Edward  Mollard,  a  Frenchman,  of  a  new  metal  called  "selium." 
According  to  the  English  Mechanic,  the  discoverer  claims  that  selium 
costs  but  one-twelfth  as  much  as  aluminum  and  is  lighter  and 
stronger.  It  does  not  rust,  and  is,  therefore,  suitable  for  use  in 
shipbuilding,  for  the  manufacture  of  pipes,  and  for  railroad  con- 
struction. On  account  of  its  cheapness — and  as  it  is  capable  of  a  fine 
polish,  resembling  nickel — it  would  be  desirable  for  manufacturing 
cooking  utensils.  Its  density  is  2.6  and  its  hardness  not  quite  that 
of  iron,  but  greater  than  lead  or  zinc.  Its  power  of  resistance  is  said 
to  be  greater  than  that  of  iron,  but  less  than  that  of  steel.  The 
melting  point  is  at  1,600°  C.  In  melting  it  contracts  somewhat,  ut 
molding  in  forms  is  not  impossible.  It  will  be  well,  however,  to 
await  more  definite  information  concerning  its  properties. 

THOMAS  H.  DALLETT  COMPANY.— The  well-known  con- 
cern of  Thomas  H.  Dallett  &  Co.,  of  Philadelphia,  have  been  re- 
organized and  incorporated  as  the  Thomas  H.  Dallett  Company. 
The  officers  elected  are :  President,  Thomas  H.  Dallett ;  vice-presi- 
dent and  general  manager,  Ernest  C.  Bliss ;  secretary  and  treasurer, 
E.  C.  Clay.  W.  H.  Van  Sickel,  lately  New  York  representative  of 
the  Under  Feed  Stoker  Company  of  America,  and  well  known  in 
the  pneumatic  tool  industry,  has  been  appointed  superintendent. 
The  company  will  increase  the  capacity  of  their  plant,  located  at 
York  Street  and  Sedgeley  Avenue,  and  while  continuing  the  manu- 
facturing of  their  belt  and  electricity-driven  portable  drills,  deck 
planers,  etc.,  will  devote  special  attention  also  to  the  manufacture 
of  Dallett  pneumatic  tools. 

KELLOGG  TELEPHONE  CONTRACT.— The  Kellogg  Switch- 
board &  Supply  Company,  Chicago,  has  been  awarded  a  contract  by 
the  Pittsburg  &  Allegheny  Telephone  Company  for  a  3,000-line, 
common-battery,  multiple  switchboard  for  McKeesport,  Pa.  The 
present  equipment  is  to  be  1,000  lines.  The  Kellogg  Company  has 
also  received  an  order  from  the  National  Telephone  Company,  of 
London,  England,  for  an  800-line,  common-battery  board  for  Laven- 
der Hill,  London.  A  contract  has  also  been  awarded  to  it  for  an  ex- 
change equipment  at  Pasadena,  Cal.,  including  a  7,200-line  switch- 
board with  1,500  lines  equipped.  This  contract  includes  the  tele- 
phone instruments. 

POWER  HOUSE  CONTRACTS.— The  Indianapolis  &  Cincin- 
nati Traction  Company  has  awarded  contracts  for  the  construction 
of  its  power  house  at  Rushville  and  work  on  the  building  will  begin 
in  a  very  short  time.  The  contracts  include  the  erection  and  the 
equipment  of  five  sub-stations  along  the  road.  The  Westinghouse 
Electrical  &  Manufacturing  Company  received  the  contract  for  the 
electrical  apparatus  and  the  Babcock  &  Wilcox  Company  was  given 
the  boiler  w-ork.  The  engines  will  be  supplied  and  set  up  by  the 
Fulton  Foundry  &  Machine  Company,  of  St.  Louis. 

STEEL  MAKING  BY  ELECTRICITY.— Canadian  capitalists 
are  said  to  be  interested  in  the  electric  furnace  for  making  steel,  in- 
vented by  Marcus  Ruthenburg,  of  Philadelphia,  already  noted  and 
described  in  these  pages.  The  inventor  claims  for  his  furnace  that 
it  will  cheapen  the  process  of  steel  making  20  per  cent.,  and  turn  out 
a  product  equal  to  Bessemer.  Electrolytic  steel,  he  says,  is  an  as- 
sured fact.  Arrangements  have  been  made  by  the  Canadians  for 
giving  the  process  a  commercial  test  near  Niagara  Falls,  where 
electric  power  is  cheap  and  plentiful. 

PELTON  WATER  WHEELS.— We  have  the  following  from 
the  Pelton  Water  Wheel  Company,  of  San  Francisco,  Cal. :  "We 
note  in  your  Export  issue  of  August  ist,  on  page  204,  that  mention 
is  made  in  the  Electric  Light  and  Power  notices,  that  the  Rock 
Creek  Power  &  Transmission  Company,  of  Baker  City,  Ore.,  has 
contracted  for  De  Remer  water  wheels  for  direct-connection  to  their 
400-kw,  three-phase  alternators.  This  is  an  error,  as  we  have  the 
contract  for  supplying  all  water  wheels  and  governors  for  this  plant." 

APPARATUS  WANTED.— The  Kenny  Electrical  Manufactur- 
ing Company,  Nassau-Beekman  Building,  New  York  City,  Paul  T. 
Kenny,  manager,  etc.,  is  in  the  market  for  a  600-hp  vertical  or  hori- 
zontal compound  condensing  engine,  as  well  as  a  direct-connected 
dynamo  to  hitch  to  same,  either  220-volt,  direct-current,  or  two- 
phase,   6c-cycle.     Details   of   second-hand   outfit    will    be    welcomed. 


The  concern  will  also  be  shortly  wanting  a  center-crank,  direct-con- 
nected, 1 1 5- volt  outfit,  of  75  to  100  kw,  80  pounds  steam  pressure. 

MOTORS,  FANS,  ETC.,  FOR  INDIA.— The  New  York  Export 
&  Import  Company,  133-137  Front  Street,  New  York,  which  concern 
represents  the  interests  of  the  Bullock  Electric  Manufacturing  Com- 
pany and  the  Dayton  Fan  &  Motor  Company,  in  British  India  and 
other  Asiatic  countries,  has  secured  some  substantial  orders  for 
motors,  fans,  etc.  The  same  concern  has  also  orders  on  hand  for 
machine  tools  for  installation  in  Indian  railroad  shops,  etc. 

CONVERSION  OF  AUSTRALIAN  STEAM  ROAD.— There  is 
an  extreme  likelihood  that  part  of  the  Sydney  suburban  traffic  of 
the  New  South  Wales  government  railways  will  be  handled  in  the 
near  future  by  electricity.  Mr.  Charles  Oliver,  the  chief  railroad 
commissioner,  is  agitating  the  matter  of  conversion.  In  the  first 
instance  it  is  proposed  to  change  the  motive  power  of  the  North 
Shore  line.    This  section  is  13  miles  in  length. 

MORE  ELECTRIC  TRACTION  FOR  WEST  AUSTRALIA.— 
An  extensive  electric  traction  system  is  to  be  constructed  in  West 
Australia.  The  lines  will  operate  in  and  around  Essendon,  Flem- 
ington  and  Kensington.  A.  E.  Morgans,  the  well-known  West  Aus- 
tralian mining  man,  is  primarily  interested  in  the  project.  A.  E. 
Rodgers,  general  manager  of  the  Perth  &  Kalgoorlie  tramways,  is 
drawing  up  the  plans,  etc. 

UNITED  STATES  CARBON  COMPANY.— The  aflfairs  of  the 
United  States  Carbon  Company,  which  failed  about  a  year  ago,  were 
wound  up  at  Cleveland,  Ohio,  on  August  11  by  the  court's  acceptance 
of  the  receiver's  report  and  by  the  latter's  discharge.  The  property 
was  sold  for  $87,000,  and  the  sum  was  used  in  paying  off  creditors, 
netting  them  a  trifle  more  than  36  per  cent.  The  total  due  creditors 
was  $222,864. 

BIDS  WANTED  FOR  PLANTS.— The  city  of  Monroe,  La.,  will 
receive  bids  until  August  17  for  direct-connected  engine  and  alter- 
nator, arc  light  transformers,  etc.  C.  A.  Downey  is  acting  mayor. 
The  Board  of  Public  Service  of  Cleveland,  Ohio,  will  recei\e  bids 
until  August  13  for  two  direct-connected  generators  and  switchboard, 
to  be  installed  in  the  engine  house  of  the  Kirkland  Street  pumping 
station. 

POWER  DAM  CONTRACT.— The  officials  of  the  New  Haven 
Railroad  announce  that  a  contract  has  been  closed  with  the  B.  D. 
Pierce,  Jr.,  Company,  of  Bridgeport,  for  a  dam  at  Borden,  Conn., 
which  will  make  a  lake  of  30,000,000  gallons  of  water,  to  furnish 
motive  power  for  the  electric  roads  of  that  neighborhood  owned 
by  the  New  Haven  road.    The  dam  will  be  25  ft.  high  and  175  ft.  long. 

ELECTRICITY  FOR  DURBAN  HARBOR.— Electricity  is  to 
be  used  in  place  of  hydraulic  power  for  the  purpose  of  operating 
cranes,  elevators,  conveyors,  etc.,  at  the  important  harbor  of  Durban, 
South  Africa.  It  is  not  yet  decided  whether  polyphase  or  continuous 
current  will  be  employed.  The  initial  equipment  will  have  a  capacity 
of  about  300  hp.    Mr.  George  Stobie  is  drawing  up  the  plans,  etc. 

MEXICAN  HYDRAULIC  PLANT.— The  hydraulic  power  plant 
of  the  Tezuitlan  Copper  Company,  Mexico,  is  to  be  enlarged  and 
contracts  for  equipment,  etc,,  will  be  let.  The  existing  plant  has  a 
capacity  of  666  hp.  The  current  is  transmitted  to  the  company's 
mines  four  miles  distant.  The  present  equipment  included  Pelton 
water  wheels.     Another  333-hp  outfit  will  be  installed. 

ELECTRIC  DRILLS  FOR  THE  ARGENTINE.— The  export 
house  of  Kates  &  Bok,  79  Wall  Street,  has  some  orders  for  electric 
drilling  equipments  for  shipment  to  the  Argentine  Republic.  A 
good  deal  of  new  business  now  seems  to  be  offering  from  that  part 
of  the  world,  and  it  is  to  be  hoped  that  American  concerns  or  their 
representatives  will  be  smart  enough  to  capture  the  orders. 

THE  EUREKA  ELECTRIC  COMPANY  have  just  closed  a 
contract  with  the  Davenport  &  Tipton  Independent  Telephone  Com- 
pany, of  Tipton,  Iowa,  for  a  480-line  express  switchboard  in  four 
positions,  embodying  their  flashlight  transfer  and  flashlight  clearing- 
out  systems ;  also  a  chief  operator's  desk  toll  line  switchboard  of  50- 
line  capacity. 

EQUIPMENT  FOR  ARGENTINE  REPUBLIC— The  Sindicato 
de  Fabricantes  .Americanos  (Syndicate  of  American  Manufacturers), 
No.  3  Beaver  Street,  has  secured  several  substantial  orders  for  elec- 
trical equpipment  for  installation  in  Buenos  Ayres.  Mr.  George  E. 
Willard,  of  the  Syndicate,  is  now  in  that  part  of  the  world. 

GENERATORS  FOR  PHILADELPHIA.— It  is  stated  from 
Philadelphia  that  the  Philadelphia  Electric  Company  has  ordered 
two  additional  s,ooo-hp  generators  for  their  Gray's  Ferry  plant  to 
cost  together  $240,000. 

WESTERN  ELECTRIC  TELEPHONE  SYSTEM  FOR  MEX- 
ICO.— The  Western  Electric  Company  has  secured  the  contract  for 
the  telephone  system  to  be  constructed  between  Monterey  and  Tor- 
reon,  Mexico. 
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I.ITTI.K  ROCK,  ARK.  The  Lawrence  County  Telephone  Company  ha*  been 
ini-iirporatril  at  Hliuk  Rock  with  a  cnpitnl  •lock  of  $.1,000.  The  olDceri  of  the 
company  are  I'.  \V.  Tucker,  prr«iilrnl;  William  De  Arnirn,  viccpretiilent;  E. 
J.   Mutun,   urcrelary ;   C   H.    Martin,   treaiiircr. 

WKSTKRN  r.Rt)VK.  ARK.— The  Wentern  Grove  Telephone  Company  hti 
Tiled  article*  of  iiicorporuliim  with  a  capital  atock  uf  $3j,ooo,  of  which  Ij.ooo 
haa  hrcii  aiiliacrilied.  The  ofTiccri  are:  Tretident,  II.  R.  Manneaa;  vice-preii- 
dent,  J.   H.    Kloyd;  secretary,  C.  I..  Jones;  treasurer,   S.    R.  Crain. 

COVINA,  CAI.ir. — The  Home  Telephone  Company  operates  a  i6o'drop 
board  and  gives  service  to  150  milncrlbcr^.  There  is  expectation  of  160  more 
subscribers  from  Glcndora  and  other  places. 

COR.\,  in.A.-  The  Cora  Independent  Telephone  Association  has  rural  lines 
free  lo  stockholders,  the  charge  to  others  being  ssc.  There  are  50  sub- 
scribers   and    .'i    miles  of    toll    line. 

PLK.VSANT  PLAINS,  ILL.- The  Boynton  Telephone  Company  has  in- 
creased its  capital  stock  from  $10,000  to  $jo,ooo. 

W.WERLY,  ILL. — The  Waverly  Telephone  Company  operates  a  joo-drop 
board,  has  no  subscribers  and   100  miles  of  loll  line. 

STKRI.l.VG,  ILL.--The  ProjiheLstown  Exchanga  of  the  Interstate  Independ- 
ent Telephone  Company  is  to  be  rebuilt. 

CIIIX.V,  ILL. — The  Farmers'  Telephone  Company,  incorporated  with  a  cap- 
ital stock  of  $:,5oo.     Directors:  H.   W.  Ilillson  and  others. 

HOUSTON.  ILL.— The  Peruvo  Progressing  Exchange  supplies  telephone 
service  to  180  subscribers  from  a  75-droo  board.     It  has   100  miles  of  toll  line. 

NUNDA,  ILL.— The  Union  Light  &  Telephone  Company  has  a  loo-drop 
board  and  65  subscribers  with  prospects  of  nearly  as  many  more  within  a  year. 

RUSIIVII.I.E.  ILL.^ — The  Rushvillc  Telephone  Company  has  not  yet  com- 
pleted its  system,  but  will  probably  start  with  near  upon  200  subscribers.  It 
docs  not  own  toll  lines,  but  will  connect  with  other  companies. 

LEE  CO.,  ILL. — The  Farmers'  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $j,soo.  The  object  is  to  operate  a  telephone  system. 
Incorporators:  Albert  N.  Crawford,  Henry  W.  Hillson  and  Christian  M.  Cross. 

RUTLAND,  ILL.— The  Central  Illinois  Independent  Telephone  Company  has 
metallic  circuits  and  has  exchanges  at  Rutland  of  200  drops;  Wenona,  250; 
Dana,  150;  Long  Point,  125  and  125  at  another  place.  There  are  about  850 
subscribers  in  all  and  95  miles  of  toll  line,  with  more  to  be  built. 

CHESTERTON.  IND.— The  North  Western  Telephone  Company  has  100- 
dron   board   eaoaciti-   and   7S    subscribers. 

SIMS,  IND.— The  Sims  Co-operative  Telephone  Company  has  been  incor- 
porated with  a  capital  of  $7,300.  The  officers  are  Chaunccy  B.  Knowlton, 
president;  H.  C.  Haines,  secretary,  and  Isaac  Rust,  treasurer. 

BOWERS.  IND.— The  People's  Co-operative  Telephone  Company  has  85 
subscribers,  a  i co-drop  board  and  25  miles  of  toll  line.  The  subscribers  own 
their  telephones  and  keep  theii  lines  in  repair,  paying  isc.  per  month  for 
switchboard  service   and  incidental  expenses. 

CENTRE  POINT,  IND.— The  Centre  Point  Telephone  Company  operates 
a  central  switchboard,  has  74  subscribers  and  has  50  miles  of  toll  line.  This 
system  has  connection  with  all  the  farmers'  lines  in  the  county  and  with  other 
companies  in  Clay   City  and  Brazil. 

DES  MOINES,  lA.— The  Butler  County  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000. 

ONOW.-X.  I.'X.— The  Manona  Telephone  Company  has  been  organized  with 
a  capital  stock  of  $100,000.     Mr.  J.  W.  Hufl  is  one  of  the  promoters. 

DES  MOINES,  lA.— The  Gold  Field  Telephone  Company,  with  a  capital 
stock  of  $10,000,  is  of  recent  organization;  among  the  directors  being  W.  V. 
Palmer. 

COVINGTON,  KY.— The  Kentucky  Telephone  Company  has  been  granted 
a  franchise  to  operate  a   telephone  and  telegraph   system  here. 

FRANKFORT,  KY.— The  Northern  Kentucky  Telephone  &  Telegraph  Com- 
pany of  Kenton  County  has  been  incorporated  with  a  capital  stock  of  $100,000. 
The  incorporators   are  Frank   L.    Ludlow,    Martin   Durrett  and    Sol.   F.   Kineon. 

LOL  IS\'ILLE,  KY. — The  Independence  Telephone  Company  of  Kenton 
County  has  been  incorporated  with  a  capital  stock  of  $5,000.  The  incorpo- 
rators are  John  M.  Chambers,  W.  T.  Loomis,  .Alvin  Perry,  C.  M.  Petty  and 
John    L.    Vest. 

E.\ST  FAIRFIELD,  MASS.— The  Central  Maine  Telephone  Company  has 
been  organized  with  a  capital  stock  of  $10,000.  .^mong  the  directors  is  M.  D. 
Holt. 

GREAT  BARRINGTON,  MASS.— The  Southern  Berkshire  Telephone 
Company  has  been  organized,  and  the  following  named  officers  elected:  Pres- 
ident, Roscoe  C.  Taft;  treasurer,  Clarence  E.  Culver;  clerk,  H.  Mayhew 
Whiting.  The  new  company  expects  to  connect  Great  Barrington  by  telephone 
with  Alford,  Egremont,  Sheffield  and  other  places  as  soon  as  it  receives  the 
proper  franchise,  and  later  will  extend  to  the  middle  West  and  all  the  New 
England  States. 

HARTL.AND,  ME.— The  Hartland  &  St.  Albans  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000.  The  promoters  are  Charles 
A.   Moulton,  Hartland;  C.   C.   Hanson,  St.  Albans,  and  W.   H.    Farrah,   Ripley. 

MINAC  PRIETAS,  SONORA,  MEN.- The  Yaqui  Copper  Company  has 
just  completed  the  construction  of  a  new  telephone  line  between  this  place 
and  Campo  Santo  Nino. 

JACKSON,   MICH.— The  Citizen's   Telephone   Company  has  elected   the    fol- 


lowing nanird  iillicrm:  J.   K.    Kichurdsun,  |irrtidrnl;  7..  C.   Edrcd,  tecrelary  and 
Ireaiurrr,   nnil    K.    U.    Fisher,   general   manager. 

I'LYMOUTII,  MICH, — Connection  has  been  made  between  the  Co-operative 
Tclrphone  (  unipuny  and  the  Livingston  Home  Telephone  Company,  at  this 
place,  which  will  give  connection  with  nearly  50,000  lelrphonrs  in  ililfercnt 
part*  of  the  alate.  The  Co  o|)crative  Company,  it  is  tlaleil,  lia»  a  swilchhoard 
capacity  of   ij,ooo  drops,  although  it  hns  only  100  local  (ubscriberii. 

ST.  JAMES,  MINN. — The  St.  James  Telephone  Company  hns  brni  or- 
ganined.      W.    M.    Hnrrelt  is  secretary. 

NECiORI),  MINN.  The  Kerkhoven  &  Iloyrs  Telephune  Company  is  operated 
only  for  local   farm  service.     There  are  25  miles  of  toll  line  and  50  iubscribers. 

WII.LMAR,  MIN.N. — The  Kandiyohi  County  I'elrphonc  Company  operate* 
country  party  lines  exclusively,  has  225  miles  of  toll  line  and  225  subscriber* 
at  $1.50  per  month. 

WINDOM,  MINN.— The  Southwest  Mitinrsota  Telephone  Company  ha*  a 
240  drop  board  with  192  city  subscribers,  and  too  farmers.  It  has  350  mile*  of 
toll  line  and  is  about  to  construct  more  farm  lines. 

BEMIAJI,  MINN.— The  Iron  Range  Electric  Telephone  Company  operate* 
a  3oo'drop  hoard,  has  250  subscribers  and  75  miles  of  toll  line,  with  40  more 
to  be  built.     Orders  for  50  more  telephones  have  been  placed. 

PRINCETON,  MINN.— The  Minnesota  Rural  Telephone  Company  operate* 
Stromberg-Carlscn  and  Eureka  a|>paratus;  has  a  joo  drop  hoard  and  176  sub- 
scribers.     It  has  .(J  miles  of  metallic  toll  line,  and  3!  miles  grounded, 

ALBERT  LEA,  MINN.— The  Albert  Lea  Telephone  Company  has  a  Kellogg 
switchboard  with  150  drops  and  an  Automatic  of  1,000-drop  capacity,  250  of 
which  are  installed.  It  connects  with  13  toll  lines  entering  the  city.  The 
demand  for  farmers'  telephones  is  enormous.     There  are  400  subscribers. 

MANKATO,  MINN.-  The  Mankato  Citizens'  Telephone  Company  ha»  a 
3,200-drop  switchboard,  800  of  which  are  installed.  There  are  730  subscribers 
and  125  miles  of  toll  and  farmers'  lines.  Extensions  of  both  the  latter  are 
contemplated.  This  is  said  to  be  one  of  the  finest  systems  in  the  state  and  one 
of  the   few   which  has  its  lines  underground. 

SARCOPIE,  MO. — The  Sarcopie  Telephone  Company  has  a  50  drop  board 
and  54  subscribers. 

MACON,  MO. — The  Macon  Telephone  Company  has  a  combination  board 
of  500  drops  and  700  subscribers,  200  of  whom  are  farmers. 

LUTESVILLE,  MO. — The  Valley  Telephone  Company  has  a  loo-drop  board, 
50  subscribers  and  27  miles  of  toll  line  with   more  projected. 

LATHROP,  MO. — The  Clover  Leaf  Telephone  Exchange  has  a  switchboard 
capacity  of  200  drops,  150  subscribers,  and  65  miles  of  toll  line. 

BROWNING,  MO. — The  Browning  Telephone  Exchange  is  cooperative  and 
subscribers  are  assessed  $3  per  quarter.     There  are  nearly  300  subscribers. 

RICHMOND,  MO. — The  Richmond  Telephone  Company  has  a  400-drop 
board,  650  subscribers  and  25  miles  of  toll  line.  There  are  more  telephones 
than  drops,  so  farmers'  lines  have  10  to  15  telephones  on  one  wire. 

STURGEON,  MO. — The  New  Century  Telephone  Company  has  three  switch- 
boards of  100  drops  each,  which  supply  service  to  418  subscribers.  There  are 
27  miles  of  toll  line,  the  charge  being  25c.  to  any  place  on  the  line. 

AUX  VASSE,  MO. — The  Buffum  Telephone  Company  operates  a  100  drop^ 
board,  has  75  subscribers,  and  500  miles  of  toll  line.  It  has  doubled  its  busi- 
ness in  four  months,  and  it  will  be  again  doubled  in  the  next  four  months. 

NORTH  SALEM,  MO.— The  Browning  North  Salem  &  Winigan  Telephone 
Company  operates  a  party-line  owned  by  25  members,  each  of  whom  has  one 
share  of  stock.  The  line  is  free  to  the  shareholders,  but  a  charge  of  25c. 
is  made  to   outsiders. 

.■\RMSTRONG,  MO.— The  Howard  County  Telephone  Company  and  Arm- 
strong Exchange  uses  70  drops  of  100  board  capacity,  and  supplies  160  sub- 
scribers. The  company  has  nearly  doubled  its  business  in  the  six  months  it 
has  been  in  operation. 

JOPLIN,  MO. — The  Home  Telephone  Company  uses  a  Sterling  4,000-drop 
board,  1,500  being  installed.  There  are  1,400  subscribers  here  and  1,400  at 
Webb  City,  Carthage  and  Carterville.  Connection  is  made  with  the  Kansas- 
City    Long    Distance   telephone    system. 

MILAN,  MO.- — The  Milan  Telephone  Company  is  owned  and  managed  by 
Mr.  J.  C.  Belshe.  It  has  a  300-drop  board,  250  of  which  are  installed,  and 
250  subscribers.  A  toll  line  of  65  miles — the  Sullivan  County  Telephone  Com- 
pany— is  included.     Improvements  are  to  be  made. 

ROCKINGHAM,  MO.— The  Rockingham  &  Norborne  Telephone  Company 
has  two  central  office  switchboards  and  about  225  subscribers — all  farm- 
ers. There  are  more  than  150  miles  of  toll  line,  and  the  company  has  a  mutual 
exchange    of   business,   with    all   adjoining   concerns,    also    with    city   exchanges. 

CARLETOX,  MONT.— T.  A.  McCIaim  is  organizing  a  company  to  con- 
struct a  telephone  system  for  the  ranchers  of  the  Bitter  Root  Valley. 

OM.-VHA,  NEB. — The  Atkinson  &  Saratoga  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000. 

TABLE  ROCK,  NEB.— The  Table  Rock  Telephone  Company  has  a  loo-drop 
board  with  a  70  drop  attachment,  125  subscribers  and  a  few  miles  o£  toll  line. 

FRANKLIN,  NEB. — The  Franklin  Telephone  Company  operates  a  loo-drop 
board  with  90  subscribers  and  14  miles  of  toll  line.  The  rate  is  $1  per  month 
for   subscribers   and    isc.    toll. 

POXC.^,  NEB. — The  Ponca  Telephone  Company  has  a  loo-drop  board,  80 
city  and  25  rural  subscribers;  40  miles  of  toll  line.  The  rates  are  50c.  per 
month.  Each  individual  owns  his  telephone  and  has  a  share  of  stock  in  the 
company. 

HAY  SPRINGS,  NEB.— The  Hay  Springs  Telephone  Line  has  steadily  in- 
creased, but  is  only  run  to  pay  operating  expenses.  There  is  a  25  drop  board 
and  44  subscribers,  34  miles  of  main  toll  line,  and  20  miles  branch  line.  This 
is  a  ranch  country. 
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COOK,  NEB. — The  Home  Telephone  Company  operates  a  loo-drop  board 
of  Kurcka  make,  with  iio  subscribers  and  24  miles  of  toll  line.  Several  miles 
of  jiarty  lines  arc  projected.  The  company  has  a  branch  exchange  at  Gray, 
Neb.,  and  a  toll   line   into  Tecumseh. 

KLKMINGTON,  N.  J.— The  A.  B.  Reading  Local  Telephone  Kxchange  oper- 
ates a  party  line  50-drop  board,  with  106  subscribers.  There  is  a  bright  out- 
look in  the  farming  district. 

JERSEY  CITY,  N.  J.— The  Southern  Telephone  &  Telegraph  Company,  of 
Jersey  City,  N.  J.,  has  been  incorporated;  capital,  $25,000.  Incorporators: 
-Arthur  Johns,  E.   P.   Hcrvey  and  George  W.   I.   Dwinell,  of  Jersey   City,   N.   J. 

JERSEY  CITY,  N.  J.— The  Atlantic  &  Pacific  Telephone  &  Telegraph  Com- 
pany, of  Jersey  City,  N.  J.,  has  been  incorporated;  capital,  $25,000.  Incor- 
porators: Arthur  Johns,  E.  P.  Hervey  and  George  W.  I.  Dwinell,  of  Jersey 
City,   N.   J. 

PATERSON,  N.  J.— The  Paterson,  Passaic  &  Suburban  Telephone  Com- 
pany has  elected  the  following-named  officers:  President,  Charles  W.  Kline; 
first  vice-president,  George  A.  Post;  second  vice-president,  W.  S.  Hancock; 
treasurer.  Barker  Gunimcre;  secretary,  James  W.  Lindsay;  assistant  secretary, 
F.   A.    Demarcst;   counsel,   W.iyne   Dument. 

LAS  VEGAS,  N.  M. — The  Las  Vegas  Telephone  Company  proposes  putting 
in  a  new  switchboard  and  6,000  feet  of  cable.  It  gives  service  to  390  sub- 
scribers and  has  a  400-drop  board. 

BLAND,  N.  M.— The  Bland-Albemarle  Telephone  line  expects  to  complete 
many  improvements  and  to  double  its  subscription  list  soon.  It  has  a  25-drop 
board,  20  subscribers  and  12  miles  of  toll  line. 

SAR.ATOGA.  N.  Y. — At  the  annual  meeting  of  the  Saratoga  Telephone  & 
Telegraph  Company  the  following  named  officers  were  elected:  S.  C.  Medbery, 
president;  Edward  Davis,  vice-president;  W.  Lewis  Burk,  secretary  and  treas- 
urer. 

ELLENDALE,  N.  D. — Leiby's  Telephone  Exchange  operates  a  loo-drop 
Kellogg  board  and  has  71   subscribers,  with  more  expected  in  the  near  future. 

BURLINGTON,  lA.— The  Modern  Telephone  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $300,000. 

BUCKLAND,  OHIO. — The  Buckland  Telephone  Company  is  the  name  of  a 
new  company  just  formed  here  with  H.  D.   Bowsher  as  president. 

CINCINNATI,  OHIO.— The  Interstate  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000.     Directors:  F.  K.  Ludlow  and  others. 

PAYNE,  OHIO. — A  telephone  company  has  been  incorporated  here  with  a 
capital  stock  of  $20,000.  The  incorporators  are  L.  C.  Polland,  W.  E.  Rose, 
George  Gamroth,  H.  H.   Rose  and  H.  G.   Dyarman. 

COLUMBUS,  OHIO.— The  Fultney  Telephone  Company,  of  Shady  Side, 
has  been  incorporated  with  a  capital  stock  of  $i,ooo  by  C.  W.  Rodefer,  John 
A.  Futhey,  W.  P.  Harris,  H.  B.  Wilkinson  and  C.  W.  Danford. 

CLEVELAND.  OHIO.— The  United  States  ^  Telephone  Company  has  com- 
pleted a  long  distance  toll  line  into  Dayton  and  Springfield.  The  exchanges  in 
these  towns  are  about  ready  to  be  opened.  They  will  add  greatly  to  the  busi- 
ness of  the  long  distance   company. 

PATNESVILLE,  OHIO. — The  Painesville  Telephone  Company  has  announced 
an  increase  in  rates.  The  annual  report  of  the  company  showed  a  very  satis- 
factory condition  of  affairs,  but  the  large  increase  in  the  number  of  subscribers 
seems  to  necessitate  an  increase  in  rates. 

LIMA,  OHIO. — A  telephone  war  has  broken  out  at  West  Cairo  between  the 
Bell  and  the  independent  interests.  The  Bell  Company  attempted  to  erect  a 
pole  line  through  the  village,  but  the  home  company  forcibly  stopped  the  work. 
It  is  claimed  the   Bell   Company  has  no  franchise. 

SALEM,  OHIO. — The  Business  Men's  Association  has  issued  a  letter  ad- 
vising the  citizens  not  to  pay  the  increased  rates  demanded  by  the  Columbiana 
County  Telephone  Company.  The  association  will  make  a  stand  against  the 
company  in  its  demand   for  higher  rates  for  telephone  service. 

SPRINGFIELD,  OHIO.— The  Springfield-Xenia  Telephone  Company  has 
increased  its  capital  stock  to  $750,000.  The  company  has  over  600  subscribers 
in  the  towns  and  150  among  the  farmers.  The  company  has  exchanges  in 
Xenia,  Jamestown,  Yellow  Springs  and  Springfield.  The  Springfield  exchange 
is  not  yet   in  operation.      L.   M.   Wolf,   of   Cleveland,   is   general   manager. 

CINCINN-ATI,  OHIO.— The  Cincinnati  Telephone  Company  and  the  Fitzim- 
mons  Telephone  Manufacturing  Company  have  both  applied  for  franchises  in 
Cincinnati.  In  reply  to  an  inquiry  from  the  city,  the  latter  company  states 
that  it  owns  50  miles  of  wire;  has  an  instrument  in  all  the  principal  hotels  in 
the  city;  has  contracts  with  ten  independent  telephone  companies  and  has  four 
lines  to  the  city  corporation  limits  and  connected  with  independent  telephone 
companies,  and  that  it  has  a  pole  line  to  Madisonville.  The  company's  rates 
are  $72  for  business  houses  and  $36  for  residence  telephones. 

BIG  SPRINGS,  TE.X.— The  Western  Telephone  Company,  of  Big  Springs, 
has  been  incorporated  with  a  capital  of  $15,000.  The  names  of  the  incor- 
porators are   C.    L.    Alderman,    R.    H.    Kemp   and    Philip   Pettit. 

SEATTLE,  WASH. — The  Independent  Telephone  Company  increased  its 
capital   from   $600,000   to   $1,000,000. 

BURLINGTON,  WIS.— The  Burlington,  Rochester  &  Kanesville  Telephone 
Company  will  increase  its  capital  stock  from  $2,500  to  $5,000, 

SCANDINAVIA,  WIS.— The  Scandinavia  Telephone  Company  h.-is  been  in- 
corporated with  a  capital  stock  of  $1,500.  Among  the  directors  is  Mr.  G.  C. 
Wilson. 

RACINE,  WIS. — It  is  stated  that  over  15,000  farmers  in  this  state  now  re- 
ceive daily  weather  reports  and  weather  prognostications  by  telephone.  The 
reports  are  transmitted  from  the  headquarters  of  the  weather  bureau  from  the 
department  in  this  city  to  the  managers  of  the  various  rural  telephone  lines 
in  the  state,  either  directly  by  telegraph  or  through  long  distance  lines,  and 
these  managers  report  to  their  subscribers. 
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PHOENIX,  ARIZ. — The  Fossil  Creek  Electric  Company  is  constructing  on 
Fossil  Creek  a  plant  to  harness  a  6,ooo-hp  water  fall,  at  a  cost  of  about  $1,000, 
000.  The  greatest  length  of  power  transmission  will  be  75  miles.  The  works 
at  the  Fossil  Creek  water  falls  will  consist  of  two  plants,  the  larger  plant 
involving  the  construction  of  five  miles  of  tunnels,  ditches  and  flumes. 

ELDORADO,  ARK.— The  Eldorado  Light  &  Power  Company  has  been 
chartered.  The  capital  stock  is  $7,500,  all  of  which  has  been  subscribed  for. 
James  H.  Stevenson,  of  Little  Rock,  is  president  and  the  other  stockholders  are 
Ector   H.   Smith,   Roy  D.   Campbell   and   E.   H.   Lake. 

CORON.A,  CAL. — The  Corona  gas  and  electric  light  franchises  were  sold 
on  July  28  to  George  Brown  and  M.  W.  Findley,  of  the  Corona  Gas  &  Elec- 
tric  Company;    gas   franchise,   $150;   electric   franchise,   $250. 

LOS  ANGELES,  CAL.— The  Monterey  County  Gas  &  Electric  Company, 
with  a  capital  stock  of  $750,000,  has  filed  articles  of  incorporation  here.  The 
directors  are  M.  V.  McQuigg,  C.  W.  Allen,  R.  C.  P.  Smith,  J.  M.  Gardiner 
and  Cora  E.  Hubbell,  all  of  Los  Angeles. 

LOS  ANGELES,  CAL.— The  Los  Angeles  Electric  Company  will  light  the 
municipality   the  coming  year — 1,219  street  lamps  at  $6.75   per  month   each. 

ALTON,  ILL. — The  directors  of  the  Alton  Railway,  Gas  &  Electric  Com- 
pany and  those  of  the  Alton  and  East  Alton  Railroad  &  Power  Company  have 
voted  to  merge  the  two  companies  into  a  new  corporation  to  be  known  as  the 
Alton  Light  &  Traction  Company.  The  capital  stock  of  the  new  company  will 
be  $1,000,000.  The  directors  elected  were  J.  F.  Porter,  James  Duncan,  C.  A. 
Caldwell,  O.  S.  Stowell  and  George  M.  Ryrie.  The  new  corporation  will  have 
control  of  the  electric  street  railways  in  the  Altons,  as  well  as  the  heating, 
power  and  lighting  plants.  The  new  company  will  complete  the  constructions 
of  the  new  road  to  East  Alton,   which   was  commenced  several   months  ago. 

STAUNTON,  ILL.— The  Staunton  &  Mount  Olive  Coal  Company  is  going 
to  put  in  electric  haulage  at  its  plant. 

DIVERNON,  ILL. — The  Madison  Coal  Co.  is  putting  in  two  i2ton  electric 
locomotives  at  one  of  its  mines  at  this  place. 

COLLINSVILLE,  ILL.— The  Donk  Bros.  Coal  &  Coke  Company  is  putting 
in  two   lo-ton   electric  locomotives  at  its  mines. 

EAST  ST.  LOUIS,  ILL. — The  Interstate  Transit  Company  has  announced  its 
acceptance  of  the  power  and  light  franchise  as  passed  by  the  Council.  The  com- 
pany will  furnish  light  and  power  to  the  city  and  to  private  consumers. 

SPRINGFIELD,  ILL.— Tho  Springfield  Light,  Heat  &  Power  Company  has 
been  incorporated,  with  a  capital  of  $100,000.  The  object  is  the  furnishing  of 
light,  heat  and  power.  The  incorporators  are  Emil  G.  Schmidt,  Bluford  Wilson 
and  William  H.  Brown. 

PANA,  ILL. — The  Pana  Electric  Light  Company's  plant,  franchise,  etc.,  were 
sold  at  Master's  sale,  July  25,  to  Robert  Johns  for  $45,000.  About  three  years 
ago  Mr.  Johns  sold  the  electric  plant  and  telephone  exchange  to  Gregg  Rollins 
and  Froelich,  of  Chicago,  for  $75,000.  Ever  since  that  time  the  matter  has  been 
in  the  courts. 

CHICAGO,  ILL. — In  the  renewal  of  franchise  granted  to  the  Oak  Park  Yar- 
yan  Company  by  the  village  board  of  Oak  Park,  the  company  is  given  the  right 
to  increase  its  charge  for  heating.  In  return  the  company  is  to  light  and  heat 
the  village  hall  free,  and  pay  the  village  $1,000  a  year.  Hereafter  the  rate  will 
be  by  the  square  foot  of  radiation  instead  of  cubic  foot  of  space  in  the  build- 
ings heated.     The  change  in  rate  is  said  to  be  an  increase  of  20  per  cent. 

WINONA,  IND.— The  Winona  Electric  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $100,000.  The  directors  are  Thomas  Kane, 
S.   C.   Dickey,   H.    F.   Townley   and   others. 

BLUFFTON,  IND.— The  Bluffton  Electric  Light  Company  has  been  incor- 
porated with  a  capital  stock  of  $30,000.  The  company  will  erect  a  new  plant 
and  supply  the  city  with  light  and  power. 

WABASH,  IND. — A  contract  for  lighting  the  streets  for  ten  years  has 
been  awarded  to  the  Wabash  Electric  Light  Company.  The  arc  lights  are  to 
be  increased  from  28  to  70  and  the  number  of  incandescent  lights  decreased 
from  225  to  125.  The  old  contract  price  was  $76  for  each  arc  light,  and 
$18.50  for  each  incandescent  light.  The  new  contract  prices  are  $70  and  $17.50 
respectively.      The  company   will   expend   $20,000   in   improvements. 

ELKHART,  IND. — The  City  Council  has  passed  an  ordinance  requiring  all 
electric  light  wires  carrying  current  generated  outside  the  city  to  be  placed 
in  underground  conduits  on  the  assumption  that  the  voltage  of  currents  from 
distance^  of  five  miles  and  more  is  too  great  for  public  safety,  if  overhead. 
The  ordinance  is  thought  to  be  aimed  at  the  Elkhart  &  St.  Joe  Power  Com- 
pany, a  syndicate  of  non-resident  capitalists  that  is  building  the  immense  dam 
and  power  house  ten  miles  below  the  city  in  the  St.  Joseph  river. 

EARLINGTON,  KY.— The  St.  Barnard  Coal  Mining  Company  at  this  place 
is  contemplating  changing  its  power  from  compressed  air  to  electricity,  for  the 
mining  and  hauling  of  coal.  With  this  end  in  view  it  is  building  a  large  brick 
power   house. 

AUGUST.^,  ME. — The  Hoosac  Mountain  Power  Company  has  been  incor- 
porated at  Augusta  for  owning  and  operating  a  power  plant,  capital  $500,000, 
of  which  nothing  is  paid  in.  President,  F.  L.  Dutton;  treasurer,  E.  F.  Whit- 
tum.  Directors:  F.  L.  Dutton,  E.  F.  Whittura,  C.  L.  Andrews,  Augusta;  H  W. 
Burgett,  H.   F.  Bryant  and  R.   H.  Whiting,  of  Boston. 

TURNER'S  FALLS,  MASS.— The  Franklin  Electric  Light  Company  has 
elected  the  following  officers:  President,  J.  F.  Bartlett;  treasurer,  W.  C.  D. 
Thomas;  clerk,  E.  I.  Cassidy;  directors:  J.  F.  Bartlett,  C.  W.  Hazelton,  W.  D. 
Russell,  Porter  Farwell,  E.   I.  Cassidy,  C.  W.  Schuler. 

WESTFIELD,  MASS. — Work  is  rapidly  progressing  on  the  Buschmann 
power  plant  at  Still  Pond.  The  dam  has  been  increased  in  height,  much  of 
the  work  on  the  dynamo  house  has  been  completed  and  the  wires  are  all  strung 
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ready  ff>r  connrclititi  willi  thr  iiuloor  wnrk.  It  ii  citiitiatnl  lliul  witli  llic  power 
availiititr  nil  u(  llir   imrlli   <iile  u(  the   river  cuuld  easily   l>r   HulitcU. 

riXAII  TI.AN,  TAIISlt),  MKX.  A  new  electric  liiilit  plant  ii  to  Iw  in 
lialleU  here.      It  lini  been  cxeniptcil   (ruin   luxation   for   a  period  of  yeart, 

EL  KUEKTK,  SINAI.UA,  MKX.— It  ii  reported  that  the  company  which 
wa>  granted  a  concruion  aoine  lime  ngu  for  cttuhlinliinK  an  electric  light  plant 
liere  to  coit  (su>uoo   l<0*  ulmndoneil   the   project. 

MAl'IMI.  l>UKA,M;t).  MK.X.  K.  .S.  (llrnn,  KCiirriil  mipei  iiitrndent  of  the 
renolrn  .Mining  Coiiipuiiy.  Hjiyn  IhitI  when  the  work  of  inntalling  the  enginrN 
II  completed,  that  coinpuny  will  have  milVicirnt  eleclriciil  enerKy  to  light  the 
entire  |>reniise>  nii  well  na  ft>r  dtiing  all  the  hoisting  frinn  the  niineH  and  trans- 
ferring  the  ore   to  the  smelter. 

I'lTY  OK  MKXKO,  MKX.  It  is  reported  hcic  that  the  .Siemens  &  llaUke 
Company,  which  iic  the  principal  light  and  power  concern  in  this  city,  has  sold 
its  property  and  concession  to  the  Mexican  Light  &  Power  Company.  The  lat- 
ter com|*any  is  estahlishing  a  great  electrical  generating  plant  on  the  Necaxa 
Kivcr,  about  sixty  miles  from  this  city  nnd  has  valuable  rights  under  a  con- 
cession granted  it  by  the  Mexican  Government. 

PUKni.A,  MKXICO.-  The  Mexican  Covcrnmrnl  has  granted  a  concession 
to  Mateo  CK>nzalez  Maroon,  or  any  company  which  he  ni;iy  organize  for  the 
purpose,  to  cs-tablish  an  electrical  generating  plant  on  the  Cantarranas  River, 
in  the  Atlixco  di.slrict  of  this  state.  The  concession  also  grants  the  right  to 
construct  and  operate  transmission  lines.  The  proposed  plant  will  utilize  200 
gallons  of  water  per  second.  The  power  is  to  be  transmitted  to  the  cotton 
mills  of  that  district  and  to  the  city  of  Puebla,  a  distance  of  about  35  miles. 

OMAHA.  NEB.— The  Omaha  Klectric  Light  &  Power  Company,  recently 
organized,  took  over  the  property  of  the  Thomson-IIoustiin  Electric  Light 
Company  and  the  two  Council  Bluffs  lighting  companies  August    i. 

NORFOLK,  NEB.— The  Norfolk  Electric  Light  &  Power  Company  has 
$18,000  stock,  $10,000  bonds.  It  has  10  miles  of  circuit,  60  arc  lamps  and  3,000 
i6cp  incandcsccnts.  The  company  intends  putting  in  a  water  power  plant 
and  will  need  a   full  outt'it.  with   two  iso-kw  units. 

MlLl-'ORU,  N.  H.— The  Milford  Electric  Light  Company  has  sold  its  plant 
to  E.  M.  I'rindlc,  of  Providence,  U.  L,  and  Charles  Bourland,  of  Boston.  The 
plant  is  bonded   for  $50,000. 

JACKSON,  N.  H.— The  Wcntworth  Hall  Electric  Lighting  Company  is  owned 
by  Mr.  M.  C.  Wcntworth  and  operates  i.ooo  i6-cp  incandescent  lights.  It  also 
does  a  business  in  electric  cooking  apparatus  and  laundry  irons. 

TRENTON,  N.  J. — A  certificate  of  incorporation  has  been  issued  by  the 
secretary  of  state  to  the  Saginaw  Bay  City  Railway  &  Light  Company.  The 
corporation  is  capitalized  for  $3,000,000,  and  is  to  engage  in  the  manufacture 
of  heat,  power  and  light.  The  incorporators  are  Joseph  F.  Cotter,  Wm.  F. 
Eidell  and  I.   C.  Clow,  all  of  Camden. 

DUNDEE,  N.  Y.- — The  Dundee  electric  light  plant  operates  3  arc  lights  of 
2,ooo*cp  each,  64  25-cp  series  street  and  2,000  16-cp  commercial  incandescent 
lights;  also  fan  motors.     This  property  is  for  sale. 

ALBION,  N.  Y. — Work  has  been  begun  on  the  transmission  line  between 
Albion  and  Brockport  by  the  Albion  Power  Company,  the  company  having 
bought  the  Brockport  electric  works  at  that  place  some  months  ago.  The 
Albion  company  has  bought  the  Clark's  mills  property  at  the  head  of  Still- 
water, which  will  be  used  by  the  company  in  its  increase  of  business  at  the 
electric  plant  at  Waterport. 

JAMESTOWN,  N.  D. — The  Western  Electric  Company  was  formed  one  year 
ago  with  $25,000  capital  stock.  Mrs.  J.  H.  Canham  is  president.  It  has  now 
20  city  and  15  commercial  arcs,  with  4,000  incandescent  lights. 

ATHENS,  OHIO. — The  council  has  passed  an  ordinance  providing  for  an 
issue  of   bonds   for  building  an   electric    light   plant. 

COLUMBUS,  OHIO. — The  municipal  plant  will  have  7  amp.  arc  lamps 
instead  of  7.5.  A  further  outlay  of  $2,500  will  be  put  on  the  new  switchboard 
and  the  plant  will  have  27  circuits  with  2,400  lights. 

INDIANOLA,  OHIO. — An  ordinance  granting  the  Indianola  Heating  &  Light- 
ing Company  a  franchise  for  all  the  city  territory  south  of  the  Pan  Handle 
tracks  fixes  10  cents  net  per  looo  watts  for  lighting  and  8  cents  per  1000  for 
power  current.  It  is  claimed  that  the  previous  ordinance  of  1901  was  less 
favorable  to  the  company,  providing  for  a  sliding  scale  and  liberal  discounts. 

SANDUSKY,  OHIO.— Directors  of  the  Sandusky  Gas  &  Electric  Lighting 
Company  have  approved  a  proposition  to  issue  $100,000  of  preferred  stock. 
At  the  time  of  the  organization  of  the  Lake  Shore  Electric  Railway,  this  was 
included  in  the  railway  system,  but  owing  to  the  receivership  of  the  railway 
company,  the  property  was  never  paid  for,  and  reverted  back  to  the  former 
stock   holders.      The  company    will    make    important    improvements. 

MIDDLETOWN,  PA. — This  town  has  a  municipal  plant  superintended  by 
Mr.  F.  P.  Stauffer.  There  are  67  arcs  of  2,000-cp  and  3,000  incandescent  lamps. 
The  capacity  of  the  plant  has  been  increased  lately. 

WACO,  TEX. — A  dispatch  from  Waco  says  that  competent  engineers  have 
passed  upon  the  natural  dam  near  Marlin,  Falls  County,  and  reported  that  the 
water  power  the  dam  affords,  when  converted  into  electricity,  will  supply  lights 
and  move  factory  wheels  over  a  wide  district  with  Marlin  as  a  center.  In 
some  prehistoric  convulsion  a  great  vein  of  hard  stone  was  set  up  on  edge,  the 
upper  edge  projecting  several  feet  above  the  bed  of  the  river  and  extending 
far  into  the  valley  on  both  shores.  The  upper  edge  forms  a  terraced  dam  at 
Marlin  Falls,  below  which  the  water  rushes  in  rapids  and  cascades,  giving 
just   the  conditions  needed   for  obtaining  motor  power. 

CHARLESTOWX,  W.  VA.— The  Charlestown  Light  &  Power  Company,  B. 
D.  Gibson,  president,  has  23  arc  lights  and  800  incandescents.  There  is  a  fine 
opening  for  a  i,ooo-hp  water  power  plant  in  the  vicinity. 


Till-  KLHCTRic  Railway. 

IK  IT  SI'UINCi.S,  AKK.— The  Interurban  Railway  &  Power  Company  de- 
•  iie>  to  inlcrrtt  capital  In  a  acheiiie  it  liu«  for  developing  water  power  and 
operating  an  electric  railway  and  lighting  iiyslem.  The  cuinpuny  has  oe 
cured  B  S"  y<'»'  charter  in  Arkansas,  with  lights  uf  eminent  domain  (or  the 
lake  and  a  iighl  of  way  for  a  car  line.  'Ilir  Suuchila  River  is  to  l>r  dainmeil 
four  milrs  fniiii  the  city  liinitt.  W.  I..  Slrlihins  gives  on  ettiiiiair  uf  ju.ouu 
horse  power  at  ordinary  flow,  yet  sayt  it  it  safe  to  ligurr  on  a  delivery  in  Ihr 
power  hoiiM*  of  not  less  than  6,000  horse  power  at  low  water.  All  aurvryi, 
iiiupa,   etc.,   have   been    made. 

Norwich,  IION.N.-  The  Norwich  Street  Railway  Company,  which  recently 
passed  into  the  haiiiU  of  new  interests,  hat  electeil  olficrrs  ai  follows:  Still- 
man  I".  Kellry,  of  Boston,  president;  Horatio  A.  Iligelow,  of  Norwich,  tcc- 
relary  and  ntiprrinlrndrnl ;  Arthur  St.  J.  Whiting,  of  Ilotlon,  treasurer.  The 
.Moiiiville  Street  Railway  Company,  controlled  by  the  tame  inlcrctli  as  the 
.Norwich   Company,    has   elected   the    same   oflicert. 

Wll.MINf; TON,  DEL. — The  Delaware  Suburban  Railway  Company  is  |>re- 
pariiig  iilans  for  itt  new  power  house  and  will  require  complete  equipment  for 
the  same.  The  line  will  extend  from  Wilmington  to  Klklon  and  aurvryi  are 
now    being    made. 

MT.  VERNON,  ILL.— The  certificate  of  incorporation  of  the  Soutlnin  Illi- 
nois Electric  Railway  Company  has  been  liled.  The  company  is  capitalized  at 
$50,000.  The  incorporators  arc  John  R.  I'iercy,  George  1".  Ward,  Samuel 
Casey,  Louis  G.  Pavey,  Samuel  T.  Maxcy  and  Albert  N.  Johnson,  of  Mt. 
Vernon. 

MUNCIE,  IND. — The  Union  Traction  Company  is  preparing  to  push  its 
Lima  connection,  which  will  give  almost  a  direct  line  from  Indianapolis  to 
Toledo.  Surveyors  are  now  at  work  on  the  proposed  route  between  Portland 
and  Celina,  Ohio,  it  being  the  object  of  the  Union  Traction  Company  to  tap 
the    big   Ohio   system   of  traction   lines. 

INDEPENDENCE,  KAN.— A  franchise  has  been  granted  by  the  City 
Council  of  this  place  to  A.  A.  Anderson,  of  Indianapolis,  Ind.,  to  construct 
and  maintain  an  electric  railway  through  the  streets  of  Independence,  and 
similar  franchises  have  been  granted  at  Chcrryvale  and  Coffeysville.  It  is  the 
intention  to  connect  these  three  towns  of  Montgomery  County,  and  the  lines 
will  also  extend  to  Neodcsha  and  Chanute  and  lola.  Ultimately  the  line  will 
be   extended    to    Kansas    City. 

SERGEANT,  KY.— The  Wise  County  Electric  Light,  Power  &  Trans- 
portation Company  has  been  organized  at  Norton,  Va.  The  corporation  will 
build  an  electric  railway  connecting  practically  all  of  the   Wise  County  mines. 

IIAGERSTOWN,  MD.— The  Hagerstown  Street  Railway  Company  will  ex- 
tend its  system  from  Boonsboro  to  Myersvillc  to  connect  with  the  Frederick 
road.  It  is  stated  that  the  link  will  cost  $10,000  a  mile,  or  in  all,  about 
$50,000. 

AMITYVILLE.  N.  Y.— The  Village  Trustees  have  granted  the  South  Shore 
Traction  Company  a  franchise  to  build  an  electric  railway  through  this  village. 

ITHACA,  N.  Y. — The  Ithaca  &  Auburn  Electric  Railway  Company,  of  Ith- 
aca, has  been  incorporated  to  construct  a  forty-mile  railroad  from  Auburn  to 
Ithaca.  Its  capital  is  $1,000,000.  The  directors  are  Sherman  Collins,  Ithaca; 
Isaac   P.   Hazard,  Dexter  Wheeler,  Poplar  Ridge,  Cayuga  County. 

TUXEDO,  N.  Y. — There  is  a  project  on  foot  for  a  trolley  line  from  Tux- 
edo to  West  Point  and  Highland  Falls.  It  is  not  expected  that  the  line  would 
be  a  money  maker,  as  it  would  be  practically  a  private  line  for  residents  of 
Tuxedo  Park.  The  country  through  which  it  would  pass  is  most  picturesque 
and  would  be  enjoyed  by  residents  of  the  park. 

CHARLOTTE,  N.  C. — A  big  concern,  with  $10,000,000  capital,  is  being  or- 
ganized in  V'irginia  to  be  known  as  the  Cumberland  Transportation,  Light  and 
Power  Company.  The  proposed  railway  line  will  be  25  miles  in  length.  The 
power  plant  will  be  located  at  Morton.  The  company  will  also  furnish  light 
and  power  to  a  number  of  towns.  Henry  M.  Smyth,  of  Wise  County,  is  the 
chief  promoter. 

AKRON,  OHIO.— Thomas  L.  Childs,  the  promoter  of  the  Cleveland,  Akron 
&  Southern  Fast  Line,  has  secured  a  franchise  in  Summit  County  for  the 
extension   of   the  projected   road    from   Akron   to    Massillon. 

PAINESVILLE,  OHIO.— The  Cleveland,  Painesville  &  Ashtabula  Railroad 
Company,  of  Cleveland,  have  completed  plans  for  a  carhouse  and  repair  shops 
for  their  electric  road.  The  building  will  be  erected  at  Painesvill^  Ohio,  ad- 
joining the  power  house,   now  under  erection. 

CINCINNATI,  OHIO.— The  Beulah  Construction  &  Realty  Company  has 
been  organized  to  build  electric  and  steam  roads  in  Colorado.  M.  Izer,  of 
Cincinnati,  is  president;  W.  A.  Beatty,  of  St.  Louis,  vice-president  and  gen- 
eral manager;  J.  E.  Rize,  of  Pueblo,  Col.,  secretary  and  treasurer. 

COLUMBUS,-  OHIO. — Franklin  County  Commissioners  have  granted  a 
franchise  through  the  county  to  the  Columbus,  Marysville  &  Bellefontaine 
Railway  Company,  which  is  promoted  by  William  Luchtenburg,  L.  K.  Guthke 
and  M.  B.  Earnhart.  It  will  form  a  part  of  the  through  line  from  Columbus 
to  Toledo. 

COLUMBUS,  OHIO.— The  Scioto  Valley  Traction  Company  has  awarded 
the  contract  for  the  construction  of  its  power  house.  The  building  will  be 
located  at  Reese's  Corners,  five  miles  south  of  Columbus.  The  contract  for 
the  electrical  equipment  for  the  house  was  placed  some  time  ago  with  the  Bul- 
lock Electric  Company,  of  Cincinnati,  Ohio.  The  company  will  soon  close  a 
contract  for  the  erection  of  a  car  house,  which  will  be  located  near  the  power 
house. 

DELAWARE,  OHIO.— Officials  of  the  Mansfield,  Mt.  Gilead  &  Delaware 
Electric  Railway  claim  that  arrangements  have  been  completed  for  financing 
the  project.  The  right  of  way  has  been  obtained  and  contracts  for  the  con- 
struction of  the  portion  between  Mansfield  and  Mt.  Gilead  will  be  closed  at 
once.  W.  W.  Stark  and  C.  E.  Fritzinger,  of  Mansfield,  are  the  chief  pro- 
moters.     The    line    will    connect    Delaware    with    the    Columbus,    Delaware    * 
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Marion  Railway,  and  will  form  part  of  the  throuRh  route  from  Cleveland  to 
Columbus. 

HARRISBURG,  PA.— It  is  stated  that  the  Central  Pennsylvania  Traction 
Company  will  expend  $1,000,000  on  a  new  power  house  and  enlargement  of  its 
system  and  equipment. 

JOHNSTOWN,  PA.— The  Johnstown  &  Geistown  Electric  Railway  Com- 
pany has  purchased  a  site  at  Jacob's  Hollow  for  a  power  house.  Right  of  way 
for  the  line  between  Johnstown  and  Geistown  has  been  secured  from  Walnut 
Grove   to  Geistown. 

HARRI.SBURG,  PA.— Charters  have  been  granted  at  the  State  Depart- 
ment to  the  East  Butler  Street  Railway  Company,  capital  $6,000,  to  build  a 
one  mile  line;  D.  H.  Sutton,  president;  J.  F.  Anderson,  I.  H.  Teputman,  J.  S. 
Campbell,  G.  H.  Murphy,  W.  D.  Brandon,  directors;  Danville  &  River- 
side Street  Railway  Company,  capital  $18,000,  to  build  a  three-mile  line  from 
Danville  to  Riverside  via  South  Danville;  W.  F.  Pascoe,  of  AUentown,  is 
president. 

HOUSTON,  TEX.— The  Houston  Electric  Street  Railway  Company  has 
ordered  additional  boilers,  generators  and  engines  that  will  more  than  double 
the  capacity  of  its  plant  on  Commerce  and  Austin  and  La  Branch  streets. 
The  building  will  also  be  enlarged.  In  addition  to  this  betterment,  the  com- 
pany  expects   to   extend   its   system   to   Harrisburg. 

NEWPORT  NEWS,  VA.— At  a  meeting  of  the  Citizen's  Railway  &  Electric 
Company  the  following  named  officers  were  elected  for  the  next  year:  W.  A. 
Post,  president;  W.  J.  Payne,  vice-president;  H.  H.  Dalton,  secretary;  W.  J. 
Naw,  treasurer;    Charles   M.    Franklin,  assistant   treasurer. 

MORGANTOWN,  W.  VA.— A  new  company  has  just  been  chartered  here 
to  operate  an  electric  railway  between  Morgantown  and  Terra  Alta.  It  is 
capitalized  at  $25,000,  all  of  which  is  subscribed.  The  new  company  has 
bought  out  the  plant  which  has  supplied  electric  light  to  Terra  Alta  and  will 
enlarge  it.  The  incorporators  are  J.  Ami  Martin,  manager  of  the  M.  &  K. 
Railroad;  W.  E.  Arnett,  of  the  Second  National  Bank;  W.  J.  Snee,  W.  H. 
Mabcroft   and   Frank   Weaver. 

SPOKANE,  WASH. — Plans  are  about  completed  for  what  will  be  one  of 
the  longest  electric  railways  in  Eastern  Washington.  Calvin  Lunceford,  pres- 
ident of  the  Adams  County  Electric  Transit  Company,  states  that  a  company 
was  organized  a  few  weeks  ago  for  the  purpose  of  developing  water  power  at 
Palouse  Falls  and  constructing  an  electric  railway  from  Washtuena  north 
through  Ritzville  to  some  point  on  the  Great  Northern  Railroad.  The  state- 
ment is  given  out  that  the  road  will  go  through  Ritzville,  Mohler,  Harrington, 
Davenport,  Medical  Lake  and  into  Spokane.  The  company  will  be  ready  to 
let  contracts  for  building  the  dam  at  Palouse  Falls  in  a  few  days.  It  is 
expected  to  develop  5,100-hp  at  low  water.  The  electric  railway  will  be  about 
140  miles  long  and  is  expected  to  cost  about  $8,000  per  mile.  It  will  tap  14,000 
sections  of  the  finest  wheat  land  in  the  world,  and  it  is  expected  the  road  will 
he  ready  to  move  the   1904  crop. 
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THE  EXPANSION  PLATE  STORAGE  BATTERY  COMPANY  has  been 
incorporated  at  Camden,  N.  J.,   with  a  capital  of  $100,000. 

THE  MARTIN  ELECTRIC  COMPANY,  of  New  York,  has  been  incor- 
porated with  a  capital  of  $15,000.  Directors:  Alexander  Martin,  G.  L.  Martin 
and  F.  D.  Haines,  New  York. 

THE  ELECTRICAL  &  HOUSEHOLD  MFG  COMPANY  has  been  incor- 
porated at  Newark,  N.  J.;  capital,  $100,000.  Incorporators:  Franklin  Mor- 
timer,  Nellie   Mortimer,   Gardner   W.   Kimball. 

THE  RAPID  TRANSIT  AUTOMOBILE  COMPANY,  of  Buffalo,  has  been 
incorporated  with  a  captial  s'tock  of  $10,000.  The  directors  are  Charles  W. 
Roe,  John  M.  Campbell  and  Arthur  S.  Hartsell. 

THE  HAVANA  ELECTRICITY  COMPANY,  LIMITED,  of  London,  has 
been  formed  to  develop  railways,  lights,  telephones,  telegraphs  and  other  elec- 
trical industries  in   Cuba.     The  capital   stock   is   $1,500,000. 

THE  INDUSTRIAL  STORAGE  BATTERY  COMPANY  has  been  incor- 
porated at  Camden,  N.  J.,  with  a  capital  stock  of  $500,000.  The  incorporators 
are  Joseph  L.  Stickney,  Charles  F.   Guyon  and  G.  H.  Lang. 

ORISKANY  VALLEY  ELECTRIC  COMPANY,  of  Utica,  has  been  in- 
corporated with  a  capital  of  $100,000.  Directors:  G.  I.  Hovcy,  of  Deansbor- 
ough;  J.   F.   McBride,  of  Clinton,  and  W.   C.   McAdam,  of  Utica. 

THE  NOLL  ELECTRIC  COMP.-\NY  has  been  organized  in  New  York  City 
to  take  over  the  business  of  Augustus  Noll,  electrical  contractor.  The  officers 
are  Augustus  Noll,  president;  O.  C.  Braun,  vice-president  and  treasurer,  Chas. 
A.  Noll,  secretary. 

THE  ALLOWAY  ELECTRIC  COMPANY,  of  Chicago,  has  been  incor- 
porated, capital  $2,500,  for  the  purpose  of  manufacturing  machinery,  electrical 
apparatus  and  supplies.  Incorporators:  Wilmore  Alloway,  Harry  Alloway  and 
Edward   McMahon. 

THE  GREENWOOD  AND  D.\GGETT  COMPANY  has  been  organized  at 
Portland,  Me.,  for  the  purpose  of  manufacturing  and  dealing  in  electrical 
goods.  The  capital  stock  is  $50,000.  The  officers  are:  President,  Willi.-»m  H. 
Green;    treasurer,   Percy   L.    -Andrews. 

HOLMES  ELECTRIC  COMPANY.— The  Holmes  Electric  Company  was  in- 
corporated at  Baltimore,  Md.,  last  week  by  Gwyllyn  R.  Holmes,  William  H. 
Rose,  Florence  W.  Holmes,  Thomas  Sudler  and  J.  Cecil  Knouss.  The  com- 
pany will  have  a  capital  stock  of  $10,000  and  will  engage  in  manufacturing  and 
dealing  in  electrical   apparatus,   etc. 

THE  TELEGRATYFE  COMPANY  has  been  registered  at  Augusta,  Me., 
for  the  making  and  sale  of  electric  apparatus.  Capital,  $300,000,  of  which 
nothing  is  paid  in.  President,  I.  L.  Fairbanks;  treasurer,  J.  Williamson.  Di- 
rectors: I.  L.  Fairbanks  and  J.  Williamson,  of  Augusta;  Paul  Petukin  and 
Joy  Morton,  of  Chicago,   III.,   and  J.    Berry,  of  Augusta. 


INJURY  BY  LIVE  WIRE.— In  affirming  large  damages  recently  in  a  case 
of  injury  from  contact  with  a  live  wire,  the  supreme  court  of  Illinois  held 
that  it  was  permissible  in  such  a  suit  to  present  the  clothing  worn  at  the  time 
by  the  plaintiff,  as  tending  to  illustrate  the  manner  in  which  the  injury  was 
occasioned. 

MUNICIPAL  TELEPHONES.— A  suit  has  been  brought  against  Evansville, 
Ind.,  for  an  injunction  to  prevent  it  from  taking  stock  in  a  municipal  tele- 
phone system  or  from  exercising  any  rights  as  a  stockholder  under  the  at- 
tempted subscription  already  made.  The  city  can  hold  such  stock  under  its 
charter,  but  it  is  contended  that  this  is  different  from  being  chief  organizer 
of  an  experimental  company;  besides  which  the  city  would  be  liable  finally 
for  all  the  indebtedness  of  the  company  should  it  fail,  as  it  probably  would  do. 

.MOTOR  STARTER  LITIGATION.— H.  Ward  Leonard,  who  owns  a  large 
number  of  patents  claimed  to  cover  the  features  of  what  is  generally  known 
as  the  Navy  type  motor  starter,  has  instituted  suit  against  several  manufac- 
turers for  the  alleged  infringement  of  eight  of  his  patents  in  the  Navy  type 
starter  as  made  and  sold  by  them.  Mr.  Leonard  claims  that  his  patents  cover 
all  commercial  forms  of  starters  having  any  voltage  release  in  combination 
with  an  independent  magnetic  overload  circuit  breaker.  Also  that  his  patents 
cover  what  is  known  as  the  enclosed  type  starter  in  which  the  resistance  wire 
or  ribbon  is  enclosed  in  an  insulating  and  heat  absorbing  material,  such  as 
sand,  contained  in  an   iron  box. 

EDISON-LALANDE  BATTERY  SUIT.— An  action  against  Thomas  A.  Ed- 
ison for  alleged  infringements  of  patent  rights  on  a  galvanic  battery  has  been 
brought  in  the  United  States  Circuit  Court  at  Trenton,  N.  J.,  by  James  W. 
Gladstone,  of  West  Orange.  This  suit  follows  one  filed  bv  the  Edison  Manu- 
facturing Company  against  Gladstone  and  others  for  a  similar  infringement. 
The  two  suits  concern  Edison's  claimed  improvements  on  the  battery.  Glad- 
stone declares  that  the  improvements  were  first  patented  by  Felix  De  Lalande, 
of  Paris,  who  sold  his  rights  to  William  M.  Offley,  of  Washington,  who  trans- 
ferred his  interests  to  Gladstone.  The  court  is  asked  to  compel  the  defendant 
to  make  an  accounting  of  the  profits  made  from  the  improvement,  and  turn 
them  over  to  the  plaintiff. 

TELEPHONE  RIGHT  OF  WAY.— In  the  appeal  to  the  Supreme  Court  of 
Nebraska,  of  the  suit  of  the  Nebraska  Telephone  Co.  vs.  the  Western  Inde- 
pendent Long  Distance  Telephone  Co.,  the  syllabus  of  the  decision  by  the 
court,  Judge  Albert  presiding,  was  that:  i.  The  terra  "public  roads,"  in  section 
14,  c.  89a,  Comp.  St.  1901,  giving  telegraph  and  telephone  companies  a  right  of 
way  along  the  public  roads  of  the  state,  does  not  include  the  streets  and  alleys 
of  a  municipal  corporation,  and  the  unauthorized  use  of  such  thoroughfares 
for  such  purpose  constitutes  a  public  nuisance.  2.  A  court  of  equity  will  not 
lend  its  aid  to  protect  a  suitor  in  maintaining  a  public  nuisance,  nor  in  the 
doing  of  an  act  punishable  under  the  laws  of  the  state.  The  suit  arose  out  of 
the  effort  of  the  Bell  system  to  restrain  the  independent  competitors  in  erect- 
ing pole  lines  with  wires  above  and  through  the  old  wires  in  the  village  of 
Louisville,  Neb.  The  decision  affirmed  the  lower  court's  finding  for  the 
defendants. 

TELEPHONE  DIRECTORY.— An  impatient  subscriber  who  wanted  a  new 
directory  issued  the  moment  he  had  his  telephone  in,  at  Seattle,  Wash.,  got  a 
mandamus  against  the  Sunset  Telephone  Company  to  compel  it  to  issue  its 
directory  forthwith,  on  the  ground  that  he  was  sustaining  injury.  The  supreme 
court  of  Washington  State  made  short  work  of  the  business  and  reversed  the 
order.  It  was  held:  1.  Where  a  writ  of  mandamus  was  issued  against  a  tele- 
phone company  to  compel  it  to  issue  a  directory  of  its  subscribers,  and  distrib- 
ute the  same  "on  or  about  April  15,  1902,"  from  which  defendant  appealed  and 
filed  both  supersedeas  and  appeal  bonds,  the  fact  that  before  the  hearing  of 
the  cause  on  appeal  an  affidavit  was  filed  showing  that  on  the  15th  day  of 
April,  1902,  defendant  did  distribute  a  telephone  directory  among  its  subscribers, 
which  was  published  in  the  ordinary  course  of  its  business,  without  intending 
to  comply  with  the  order  of  the  court,  did  not  require  a  dismissal  of  the  ap- 
peal on  the  ground  that  no  controversy  between  the  parties  remained.  2. 
Where  plaintiff  applied  for  a  writ  of  mandamus  against  a  telephone  company 
to  compel  it  to  issue  a  directory  of  its  subscribers  and  the  company,  in  its 
answer,  asserted  that  it  was  about  to  issue  a  directory,  which  would  be  printed 
and  distributed  early  in  the  month  of  April,  1902,  it  was  error  for  the  court, 
on  such  admission,  to  direct  the  issuance  of  a  peremptory  writ  requiring  the 
issuance  of  such  directory  on  or  before  April  15,  1902,  no  writ  being  necessary, 
tinder  such  admission,  to  obtain  the  relief  demanded. 

WATER  POWER  AT  SALT  LAKE.— In  a  dispute  with  the  city  over  tlie 
light  of  the  Salt  Lake  Water  &  Electrical  Power  Company  to  use  water  and 
discharge  it  again  from  its  plant  into  the  city  canal,  the  supreme  court  has 
strongly  upheld  the  company.  One  passage  of  a  decision  on  the  subject  is 
as  follows:  As  said  in  the  former  opinion  of  the  majority  of  this  court,  this 
is  a  case  where  the  two  uses  can  stand  together  without  injury  to  the  prior 
appropriator,  and  where  there  is  no  injury  equity  will  refuse  a  recovery.  That 
the  decree  herein  is  just,  under  the  circumstances,  and  ought  to  stand,  is 
emphasized  by  the  fact  that,  of  the  very  numerous  parties,  prior  appropriators 
of  water  from  the  same  stream,  to  this  action,  the  city  is  the  only  one  to  com- 
plain, or  to  express  any  alarm  because  of  the  decision.  That,  for  its  own  wel- 
fare— for  its  material  advancement  and  that  of  the  state — the  city  ought  to  en- 
courage rather  than  discourage  the  location  of  industrial  enterprises  like  the 
one  in  question  it  would  seem  there  can  be  no  doubt.  The  undertaking  is  in 
harmony  with  the  progressive  spirit  of  the  times.  Neither  the  establishment  of 
the  plant  nor  its  operation  violates  any  law.  It  utilizes  electric  energy  which 
is  destined  to  revolutionize  the  various  methods  of  promoting  power  and  pro- 
pelling machinery.  In  its  operation  the  water  used  is  neither  impaired  in  qual- 
ity nor  diminished  in  quantity,  and  the  city,  having,  at  the  begnning  of  the 
operation  of  the  plant  permitted  and  sanctioned  the  use  of  the  water,  ought 
not  now  be  heard  to  complain  without  showing  resulting  injury. 

INSPECTION  OF  LIGHTING.— In  affirming  a  decision  for  plaintiffs  in  a 
case   of   fatal   injury   due   to  shock,   and   in   overruling  exceptions,   the   Supreme 
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.Iiiilii'ial  L'ovirl  i>(  Miiawi'liiiirllii  tayi:  "Wlinlin  (lir  Jiiiy  •Imtilil  liuvc  licrn 
inilitiilcil  llial  there  w»»  lui  rviUriicr  i>f  ni  ||li||riicc  on  llic  part  o(  the  cor- 
luiralioii  itarlf  liiriu  upuii  the  qurilion  whether  the  •yatein  u(  Inipecliun  wai 
ull  ihul  Jiir  litre  rei|iiire<l  of  it  liiuler  the  1  irctiniilaiice*.  Uiulrr  it  nu  one 
ImiJ  a  duty  of  niukiiii  11  IhorouKh  exmiiinnlion,  even  by  the  eye,  of  the  lamp 
and  its  connei'tiona,  oftener  than  once  in  nine  (lay»,  and  all  Kuch  cxunnnutiuna 
were  made  in  connrclion  with  the  niunnul  work  of  cleiuiinii  uloliea  und  rrnrwing 
cirboni.  The  viiiti  twice  each  niiilil  of  the  in>|iectora  wlio  drove  pu>t  Bhownl 
limply  that  the  lamp  wa*  in  workinii  order  at  tli»t  time,  nnd  had  no  Icmlency 
toward  aacertainintc  the  prearnce  of  circimiatancea  which  mi|{ht  then  be  prevent 
and  which  at  any  moment  mi||ht  make  the  apparalua  danurroua.  Kleclric  wirci 
cxpoaed  in  the  open  air  to  the  action  of  the  element*,  nnd  all  the  npparatui 
of  the  pide  and  lamp  ni  they  k^ow  older,  have  an  incrraninn  Irndcncy  to  be- 
come defective,  while  the  ilratrnctive  agency  which  they  carry  remains  active. 
Under  such  a  condition  of  thiniia,  the  care  which  a  corporation  havinK  a  liKlit- 
ioK  plant  extended  throuKhout  a  city  should  exerciKc  in  the  oversight  of  its 
apparatus,  with  a  view  pruniptly  to  discover  defects  giving  rise  to  the  greatest 
danger,  is  one  which  is  |ieculiarly  proper  for  the  dctcrminntion  of  a  jury  of 
the  vicinage.  In  our  opinion  it  was  proper  in  this  instance  to  submit  it  to  the 
jury4  and  certainly,  \n  our  view,  it  would  have  been  wrong  to  rule  ns  matter  of 
law  that  there  was  no  evidence  of  nrKligcnce  in  this  respect  on  the  part  of  the 
defendant    itself." 


Personal. 


MU.  .\.  S.  COI.I.KTTK,  of  J.  <'..  White  &  Company,  29  Broadway,  New 
York,  has  returned  from  a  Iwo-niouths'  trip  to  Europe.  lie  visited  England, 
Holland,    Germany,    Krancc    and    Switzerland. 

MR.  H.  E.  RICHARDS. — Among  New  York's  summer  visitors  recently  was 
H.  E.  Richards,  advertising  manager  of  the  T.  Bissell  Company,  of  Toledo. 
Mr.  and  Mrs.  Richards  are  making  a  little  tour  of  the  cast  before  returning 
home. 

MR.  ALFRED  WISEMAN,  M.  I.  M.  E.,  promoter  of  the  Electric  Tram- 
way Equipment  Company,  of  Birmingham,  England,  is  on  a  short  visit  to  the 
United  States,  for  the  benefit  of  his  health.  He  has  many  friends  in  this 
<ountry. 

MR.  H.  H.  VREELAND,  president  of  the  Metropolitan  and  Intcrurban 
Street  Railway  systems  of  New  York  City,  who  has  been  traveling  in  Europe 
and  giving  valuable  testimony  in  England  as  to  the  handling  of  large  passenger 
traffic   returned   home   last  week. 

MR.  IIARRV  T.  EDGAR,  vice-president  and  manager  of  the  El  Paso  Elec- 
tric Railway  Company  and  the  International  Light  &  Power  Company,  has 
been  making  a  trip  north  and  taking  a  little  vacation  while  attending  to  mat- 
ters connected  with  the  system  under  his  charge. 

DR.  ROBERT  DAHLANDER  is  on  a  visit  to  the  United  States  on  behalf 
of  the  Swedish  State  Railway  Department,  and  will  report  on  American  elec- 
tric railway  practice.  The  Swedish  government  is  seriously  considering  the 
change  of  its  railroads   from   steam   to  electric  power. 

MR.  C.  P.  STEINMETZ,  chief  engineer  of  the  General  Electric  Company  is 
named  in  the  new  faculty  of  Union  College  as  head  of  the  department  of 
mechanical  and  electrical  engineering.  Few  equal  Mr.  Steinmetz  in  his 
luminous  exposition  and  swift  insight  into  the  real  essentials  of  a  problem 
or    topic. 

MR.  W.  DRUMMOND  M.ARROW,  electrical  engineer,  of  Charlotte,  N.  C. 
has  been  selected  by  the  Board  of  Commissioners  of  Laurinburg,  N.  C,  as 
their  consulting  and  supervising  engineer  to  prepare  plans  and  specifications 
for  their  electric  light  system  and  to  install  their  electric  light  plant.  This 
plant   will  cost  $10,000. 

MR.  G.  C.  FREN'CH. — The  Iowa  Falls  Electric  Light  &  Power  Company  has 
just  elected  a  new  superintendent  in  the  person  of  Mr.  G.  C.  French,  of 
Chicago.  Mr.  French  succeeds  F.  B.  Curtis,  who  has  been  superintendent  of 
the  plant  for  the  past  seven  years,  who  resigns  to  engage  in  business  for  him- 
self at  his  old  home  in  Chariton,   Iowa. 

MR.  MORTIMER  NORDEN,  of  the  Norden-Bittner  Electric  Company,  has 
just  designed  a  new  marine  incandescent  lamp  with  two  filaments,  each  of 
which  can  be  automatically  cut  in,  in  case  the  other  burns  out.  The  idea  was 
suggested  to  him  by  Miss  Colwell,  who,  it  is  said,  will  in  the  near  future  take 
out  patents  or    several  electrical  devices. 

DR.  WILHELM  OSTWALD,  the  distinguished  German  electrochemist,  will 
arrive  at  N'ew  York  next  Tuesday  on  a  visit  to  this  country  of  some  weeks, 
and  will  be  present  at  the  inauguration  of  a  course  in  electrochemistry  at 
the  Leiand  Standford  University.  Dr.  Ostwald  will  bring  with  him  for  in- 
troduction in  this  country  a  new  photographic  process  which  he  has  developed. 

MR.  H.  F.  TATE.- — The  many  friends  and  business  acquaintances  of  Mr. 
H.  F.  Tate,  the  Western  manager  of  the  National  Conduit  &  Cable  Company, 
will  sympathize  with  him  because  of  his  recent  bereavement  in  the  loss  of  his 
daughter  Beatrice,  who  was  killed  by  a  train  at  Williamsport,  Pa.,  on  July 
29.  Mr.  Tate's  daughter,  who  was  only  12  years  old,  was  in  the  East  spending 
her  vacation  at  his  old  home.     The  body  was  taken   to   Chicago   for  interment. 

LIEUT.  GODFREY  L.  GARDEN,  R.  C.  S.,  who  has  been  in  Europe  as 
the  representative  of  the  Department  of  Machinery  of  the  St.  Louis  Expo- 
sition, met  with  much  success  there,  particularly  in  Germany  and  Belgium, 
in  securing  operating  exhibits.  Many  of  the  great  European  steam  and  gas 
engine  builders  will  be  represented  at  the  Fair,  and  their  exhibits  of  the  latter 
machines  of  large  power  promise  to  form  one  of  the  striking  features  of  the 
Exposition. 

MR.  J.  L.  HUDSON,  of  Detroit,  one  of  the  leading  merchants  of  the  coun- 
try and  famous  for  his  advertising,  having  looked  into  the  merits  of  the  Thos. 
E.    Clark    Wireless    Telegraph    Company's    apparatus,    has    adopted    it    for    com- 


nierciul  uar  In  hia  aluir,  having  inatalled  two  aluliuna.  This  novel  and  scien- 
tific feature  is  a  auccraa.  (Iidrra  und  niraaagea  arc  being  sent  from  atulion  to 
atation  eonatantly.  'I  hia  nut  only  alTorda  u  study  lu  the  electrical  student,  but 
ulau  priivra  very  rnlrilaining  lu  the  many  hundred*  o(  cuatoinrrs  wliu  viiit 
the    Hudson    cstabliahinciil. 

MK.  I.KWEL1.YN  I'KEECC  and  MK.  FRANK  Z.  MAGUIUK,  both  of  Lon- 
don and  interested  In  electric  railway  niutlrrs,  arrived  on  the  l.ucania  Satur- 
day to  niukr  u  trip  of  oliaervalion.  Mr.  I'rrece  ia  n  aon  of  Sir  SViii.  II.  I'reece, 
conaulling  engiixcr  fiii  the  Iliitiah  I'uatal  telegraph  aervlce.  On  arrival  here, 
Mr.  I'reeer  fuuixl  a  cubic  announcing  the  dangeruua  illnesa  of  his  father,  who 
had  been  auddrnly  taken  with  pneumonia,  and  uaking  hia  imnn-diatc  return, 
lie  therefore  took  the  first  reluining  Kteuiner,  the  I'relona,  u(  the  H.imburg- 
American  line  und  wua  un  hia  return  trip  two  hours  after  arrival.  He  had 
never  croaned  to  America  before.  Sir  Wm.  I'reecc  occupies  a  very  prominent 
position  in   the  electrical  profeanion,  and  his  loss  would  be  aeriuualy  felt. 

MK.  WILLIAM  I'ASTI'W.L  has  resigned  his  position  us  aupmnlendrnt  of 
motive  power  of  the  Worieatcr  Consolidated  Street  Railway  (Junipany  and  will 
join  the  railway  engineering  staff  of  the  J.  G.  White  Company.  Mr.  I'aatell 
is  one  of  the  beat  known  electric  railway  engineers  in  New  England,  and  poi- 
seases  wide  experience  in  this  field  of  engineering.  He  was  assistant  engineer 
to  the  Lynn  &  Iloaton  Railroad  from  1893  until  1899,  when  Ik-  became  iti 
chief  engineer.  He  held  this  position  until  May,  1901,  when  be  resigned  to  take 
the  one  he  is  just  leaving  in  Worcester.  During  his  two  years  in  Worcester, 
Mr.  Pastell  has  effected  marked  improvement  in  the  physical  condition  of  this 
railway  property.  Mr.  Pastell  is  also  an  authority  on  the  subject  of  signals 
for   electric    railways. 

MR.  T.  A.  EDISON  is  quoted  by  the  iVall  Street  Journal,  as  follows,  in 
regard  to  the  Marconi  system:  "There  is  absolutely  no  reason  why  Marconi 
may  not  develop  a  speed  of  500  words  a  minute  in  the  transmission  of  Iran*- 
Atlantic  messages.  On  the  other  hand,  there  are  technical  scientific  and  me- 
chanical obstacles  which  make  it  absolutely  impossible  to  increase  the  speed  of 
transmission  by  ocean  cables.  There  is  absolutely  no  doubt  but  that  the  Mar- 
coni system  is  successful.  All  this  talk  about  lack  of  secrecy,  interruption  and 
the  interception  of  messages,  is  nonsense.  What  secrecy  is  there  in  cable 
operation?  At  least  ten  men  know  the  contents  of  every  cable  message,  and 
none  of  them  receives  a  very  high  salary.  No  business  man  ever  entrusts  an 
important  business  secret  to  the  wires  without  employing  a  cypher  code.  There 
is  no  doubt  but  that  code  will  be  necessary  in  the  wireless  system  just  as  it  is 
in  the  cable  system.  Personally,  I  have  no  doubt  but  that  the  Marconi  system 
is  both  a  commercial  and  a  scientific  success.  I  have  agreed  to  act  as  a  mem- 
ber of  the  company's  technical  board  and  expect  to  consult  with  Mr.  Marconi 
when  he  returns  to  this  country." 

MR.  A.  C.  DINKEY. — As  a  result  of  the  recent  and  important  changes  in 
the  personnel  of  the  United  States  Stce!  Corporation,  it  is  understood  that  Mr. 
.\.  C.  Dinkey  will  become  president  of  the  Carnegie  Steel  Company.  He  is  only 
37  years  old.  He  was  a  telegrapher  on  the  Baltimore  &  Ohio  Railroad  at 
Braddock  at  the  age  of  16,  and  later  at  the  Edgar  Thomson  Steel  Works.  He 
then  became  a  machinist  at  Pittsburg  Locomotive  Works  for  three  years.  He 
became  associated  with  Thomas  McTighe,  Mr.  McConnell  and  others  in  intro- 
ducing electric  lighting  in  Pittsburgh.  He  then  went  to  the  Homestead  Steel 
Works  and  took  charge  of  the  electrical  department."  He  was  first  to  intro- 
duce electricity  for  driving  feed  tables  and  revolutionized  rolling  mill  practice, 
displacing  hooks  and  tongs  operated  by  hand  labor.  Four  men  were  only 
required  at  rolls  instead  of  25.  He  effected  a  great  reduction  in  labor  cost. 
The  practice  is  followed  all  over  the  world.  He  was  also  one  of  th«  first  to 
introduce  electric  cranes  in  rolling  mills.  He  assisted  in  the  development  of  the 
electric  charging  machine  and  has  patented  one  type.  He  is  also  the  inventor 
of  the  Dinkey  controller  in  general  use  in  steel  works  and  rolling  mills  and  a 
crane  for  soaking  pits.  In  1898  he  was  appointed  assistant  general  superin- 
tendent of  the  Homestead  Works,  and  succeeded  William  E.  Corey  as  general 
superintendent  in  April,  1901.  His  career  is  one  of  the  most  striking  in  the 
steel  industry. 


Educational. 


MASS.  INSTITUTE  OF  TECHNOLOGY.— ProL  H.  E.  Clifford,  of  the 
electrical  engineering  department  of  the  Mass.  Institute  of  Technology,  re- 
ports the  following  graduates  this  year  in  electrical  engineering,  with  the  po- 
sitions taken:  F.  Z.  Brown,  Consulting  Electrical  Engineer,  Richmond,  Va.; 
J.  H.  Brown,  Bar  Harbor  Electric  Light  &  Power  Co.,  Maine;  H.  C.  Burdick, 
on  a  ranch  in  the  W'est;  G.  H.  Clark,  Stone  Telegraph  &  Telephone  Co.,  Bos- 
ton; R.  W.  Eaton,  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.;  W.  O. 
Eddy,  General  Electric  Co.,  Schenectady,  N,  Y. ;  A.  L.  Fischer,  Manager,  The 
Standard  Electric  Time  Co.,  Boston;  S,  H,  Fletcher,  General  Electric  Co., 
Schenectady,  N.  Y. ;  E.  D.  Forbes,  Assistant  in  Physics  Mass.  Institute 
of  Technology;  J.  M.  Gammons,  Assistant  in  Electrical  Measurements,  Mass. 
Institute  of  Technology;  G.  H.  Garcelon,  Westinghouse  Electric  &  Mfg.  Co., 
Pittsburg,  Pa.;  C.  F.  Gardner,  Boston  &  Northern  Street  Railway,  Boston; 
C.  S.  Glenn,  General  Electric  Co.,  Schenectady,  N.  Y. ;  L.  R.  B.  Gould,  New 
England  Telephone  &  Telegraph  Co.;  J.  L.  Jones,  N.  Y.  &  N.  J.  Telephone  Co.; 
J.  A.  Mears,  Consolidated  Car  Heating  Co.,  Albany,  N.  Y. ;  W.  E.  Mitchell, 
General  Electric  Co.,  Schenectady,  N.  Y. ;  F.  P.  Montgomery,  Indiana  Trac- 
tion Co.;  H.  M.  Morley,  Graduate  student  in  electrical  engineering,  Mass. 
Inst,  of  Technology;  H.  G.  Nutter,  Crest  Mfg.  Co.,  Cambridge,  Mass.;  G.  B. 
Obear,  instructor  in  electrical  engineering,  Lowell  Textile  School,  Lowell, 
Mass.;  H.  Osborn,  assistant  in  electrical  testing,  Mass.  Inst,  of  Technology; 
A.  W.  Pearson,  N.  Y.  &  N.  J.  Telephone  Co.;  C.  H.  Porter,  with  Stone  & 
Webster,  Boston,  Mass.;  A.  A.  Potter,  General  Electric  Co.,  Schenectady,  N. 
Y.;  P.  B.  Rice,  N.  Y.  Telephone  Co.,  N.  Y.  City;  F.  T.  Taylor,  General  Elec- 
tric Co.,  Lynn,  Mass.;  J.  W.  Welsh,  U.  S.  Steel  Corporation;  D.  S.  Wilson, 
Associated  Mutual  Fire  Insurance  Companies,  Boston.  In  addition  to  these, 
the  other  graduates  whose  assignments  are  not  known  were  J.  A.  H.  Colgate, 
F.  B.  Crosby,  J.  J.  Dooley,  K.  W.  Endres,  M.  Ferry,  D.  H.  Fisher,  W.  M. 
Gilker,  R.   J.    MacGregor,   F.   C.   Reed,   D.   A.    Smith. 
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WALLACE  BARNES  COMPANY,  Bristol,  Conn.,  have  in  the  hands  of 
the  printer  a  more  elaborate  catalogue  than  they  have  ever  yet  issued  as  to 
their  specialties  in  small   springs,  wire  and  cold  rolled  steel. 

SWEDISH-AMERICAN  TELEPHONE  COMPANY.— Mr.  E.  B.  Over- 
shiner,  president  of  the  Swedish-American  Telephone  Company,  who  recently 
visited  New  York  City,  in  an  interview,  stated  that  their  business  shows  a 
marked  increase  during  the  sunnncr  months  over  last  year  and  they  find  it 
necessary  to  run  a  night  force  in  order  to  keep  up  with  their  orders. 

THE  WATERTOWN  ENGINE  COMPANY  have  recently  opened  a  Chicago 
office  at  27  North  Canal  St.,  in  charge  of  the  W.  P.  Lyons  Company.  Mr. 
Lyons  is  an  engine  man  of  long  experience,  perfectly  familiar  with  the  work 
of  erecting  and  installing  as  well  as  of  selling.  He  will  be  glad  to  respond 
promptly  to   any   inquiries. 

AUTOMOBILE  INSURANCE.— Wilson  R.  Smith,  ii  Produce  Exchange 
Building,  New  York,  is  offering  an  automobile  liability  policy  which  insures 
an  automobile  against  loss  by  fire  wherever  the  machine  may  be,  whether 
stored  in  any  building,  or  while  in  transit  by  railroads  or  ferries  anywhere  in 
the  United  States.  A  form  of  insurance  against  accidents  in  automobiles  is 
also   offered. 

SMALL  RESISTANCE  UNITS.— With  this  title  the  International  Instru- 
ment Company,  ;;3  Church  St.,  Cambridge,  Mass.,  has  issued  a  pamphlet  de- 
scriptive of  flat  and  tube  enameled  resistance  units  for  rheostats,  controllers, 
dimmers  and  other  uses  where  it  is  desired  to  have  resistance  in  compact,  in- 
destructible form.  As  indicated  by  the  designation,  the  resistances  are  in 
standard  units  which  can  be  assembled  in  any  number  required  for  a  given  case. 

TELEPHONINE.— The  Tclephonine  Company  of  America,  New  York,  has 
issued  a  small  pamphlet  setting  forth  the  merits  of  an  antiseptic  telephone 
attachment.  This  mouthpiece  attachment  does  not  interfere  whatever  with 
the  transmission  of  sound.  About  once  in  15  to  30  days  20  drops  of  "tcle- 
phonine" is  put  on  the  center  of  the  pad  in  the  mouthpiece,  which  gradually 
condenses  from  the  pad  on  to  the  rim  and  inner  surface  of  the  mouthpiece 
and  renders  all  germs  innocuous. 

CIRCULAR  LOOM  CONDUIT.— .\  twelve-page  pamphlet  recently  issued 
by  Thomas  G.  Greer,  Chicago,  is  divided  between  advice  to  young  men  and 
enumeration  of  one  hundred  and  one  places  where  Circular  Loom  is  used. 
Mr.  Greer's  advice  to  young  men  is  equally  applicable  to  men  of  any  age  who 
wish  to  succeed  in  life;  and  the  indication  of  where  an  insulation  such  as 
that  supplied  by  a  Circular  Loom  is  applicable  will  be  of  much  instruction  to 
those   engaged    in    electrical    installation. 

SPARK  COILS.— The  Electric  Contract  Company,  53  Maiden  Lane,  New 
Y'ork,  is  making  a  coil  known  as  the  Williams  Spark  Coil,  which  is  partic- 
ularly adapted  for  gas  and  gasoline  engine  ignition.  No  paper  or  paraffine  is 
used,  the  coils  are  wound  in  sections  and  the  vibrator  spring  is  on  a  rocker 
that  is  always  clamped  in  position,  there  being  no  screw  through  the  spring. 
Platino-iridium  contact  points  are  used.  The  same  firm  has  issued  a  catalogue 
of  the    "Light    of   Asia"    portable  electric    lamp. 


THE  LE  VALLEY-VITA  CARBON  BRUSH  COMPANY,  in  a  circular, 
notifies  its  customers  of  the  extraordinary  operations  of  a  former  employee. 
It  appears  that  this  employee,  under  the  name  of  the  Excelsior  Electric  Com- 
pany, solicited  orders  from  many  of  the  Le  Valley-Vita  customers,  claiming 
to  have  been  appointed  sole  agents  for  the  sale  of  their  carbon  brush,  which  they 
offered  at  a  reduced  price.  Orders  received  on  such  solicitation  wtre  filled, 
it  is  stated,  with  brushes  stolen  from  the  factory,  which  accounted  for  the 
price  at  which  they  were  offered. 

PEERLESS  RUBBER  MFG.  COMPANY,  16  Warren  Street,  New  York 
City,  has  just  issued  a  very  neat  and  handy  pamphlet  as  to  its  Rainbow  pack- 
ing and  other  specialties,  such  as  Dale's,  Hercules,  Honest  John,  Success, 
Arctic,  etc.;  as  well  as  its  other  specialties  in  the  line  of  sheet,  square,  round, 
etc.,  gauge  glass  rings,  gaskets,  rubber  belting,  valves,  tubing,  hose,  mats  and 
matting.  This  progressive  concern  sold  no  less  than  1,526  tons  of  Rainbow 
packing  last  year,  and  some  cogent  reasons  are  given  for  this  marvelous  trade 
record.  The  pamphlet  is  its  Engineers'  Specialties  Catalogue  No.  58,  and  can 
be  had  by  anyone  on  application. 

THE  "ELECTROTHERM."— The  H.  W.  Johns-Manville  Company,  New 
York,  has  just  issued  a  card  containing  on  one  side  a  large  colored  illustra- 
tion of  an  "electrotherm,"  and  on  the  other  a  view  of  an  old-fashioned  hot 
water  bag.  On  each  side  is  a  cover  divided  in  two  down  the  center,  the  two 
halves  opening  like  a  double  door.  The  advantages  of  the  electrotherm  are 
pointed  out  on  the  cover  on  the  electrotherm  side  of  the  card,  and  the  disad- 
vantages of  the  hot  water  bag  are  enumerated  on  the  cover  of  the  other  side. 
On  each  cover  is  a  half-tone  illustration  of  a  thermometer  intended  to  show 
the  degrees  of  heat  that  can  be  maintained  by  each  method  of  applying  heat  in 
the   treatment    of    disease. 

INTERNATIONAL  INSTRUMENT  COMPANY,  23  Church  St.,  Cam- 
bridge, Mass.,  has  been  incorporated  under  the  laws  of  Massachusetts,  and  will 
construct  high-grade  scientitic  laboratory  and  engineering  apparatus.  It  will 
also  offer  the  services  of  skilled  mechanicians  and  the  facilities  of  good  equip- 
ment for  the  construction  of  new  and  improved  forms  of  apparatus,  and 
manufacture  and  sell  the  same,  and  will  undertake  the  execution  of  fully 
designed  physical,  astronomical,  psychological,  electrochemical  and  metero- 
logical  apparatus,  as  well  as  the  development  and  perfection  of  partially  designed 
apparatus.  The  company  will  also  manufacture  certain  forms  of  its  own  de- 
velopment and  procure  for  customers  promptly  and  sell  to  them  at  makers' 
prices  anything  wanted  in  the  line  of  laboratory  supplies,  either  domestic  or 
foreign. 

"G.  I."  CHANGE  OF  ADDRESS.— In  a  circular  to  the  trade,  Mr.  Martin  J. 
Insull,  second  vice-president,  says:  On  and  after  August  10,  1903,  the  address 
of  the  general  sales  offices  of  this  company  will  be  529  West  34th  Street,  New 
York.  This  removal  has  been  occasioned  by  the  purchase  of  our  present 
building  by  the  Pennsylvania  Railroad  Company  (for  its  metropolitan  tunnel 
work),  but  the  G.  I.  Company  has  taken  advantage  of  the  opportunity  thus 
afforded  to  supply  its  own  need  of  more  facilities  for  all  of  its  departments, 
due  to  the  great  and  rapid  increase  of  its  business  during  the  past  few  years. 
While  thanking  you  for  past  favors,  we  arc  therefore  also  pleased  to  be  able 
to  advise  you  that  with  an  enlarged  manufacturing  plant  and  generally  in- 
creased and  improved  facilities  in  all  departments,  the  G.  I.  Company  will  be 
able,  when  settled  in  its  new  quarters,  to  furnish  a  more  varied  line  of  goods, 
effect   quicker   deliveries,   and   in   short   to    serve   its   customers  better   than   ever. 


UNITED   STATES   PATENTb   ISSUED   AUGUST   4,   1903. 

[Conducted  by   Wm.   A.   Rosenbaum,   Patent  Attorney,    140   Nassau   St.,   N.   Y.] 

12,141  (Re-issue).  APPARATUS  FOR  SELECTIVE  ELECTRIC  SIGNAL- 
ING;  J.  S.  Stone,  Cambridge,  Mass.  App.  filed  July  11,  1903.  A  res- 
onant circuit  including  a  condenser  having  one  tixed  armature  and  one 
movable  armature,  together  svith  means  for  indicating  the  moveniL-nt  of 
the   latter. 

735,052.  ELECTRIC  MOTOR;  N.  C.  Bassett,  Boston,  Mass.  App.  filed  Dec. 
5,  1900.  The  counter  shaft  with  its  spur  gear  can  be  angularly  shifted 
to  any  one  of  several  positions  around  the  frame  of  the  motor  to  adapt  the 
latter   for  use   in  various  situations. 

735.077.  STARTING-SWITCH  FOR  F.I.IXTRIC  MOTORS;  Augustine  R. 
Everest,  Lynn,  Mass.  Ajip.  filed  May  22,  1902.  The  switch  has  "starting" 
and  "running  "  positions,  and  at  the  proper  time  will  automatically  pass 
from  the  former  to  the  latter. 

735,083.  SWITCH  OPER.'VTING  DEVICE;  G.  E.  Fry,  Allegheny,  Pa.  App. 
tiled  Aug.  28,  1902.  A  railway  switch  in  which  an  electro  magnet  is  used 
to  set  a  lever  in  position  to  be  actuated  by  the  car  wheel  for  throwing 
the  switch. 

735,103.  CONSTANT  CURRENT  TRANSFORMER;  D.  O.  Hull,  St.  I-ouis, 
Mo.  App.  filed  Jan.  15,  1902.  A  two-part  core  for  the  primary  and 
secondary  coils,  one  of  which  is  rotatable  and  adapted  by  its  movement 
to  shunt  the  magnet  flux  of  the  primary  coil  through  the  core  around  the 
secondary  coil  in  harmony  with  the  variations  of  current  in  the  latter  coil. 

735.118.  POLYPHASE  ALTERNATING-CURRENT  INDUCTION  MOTOR; 
Walter  Langdon-Davics  and  Alfred  Soames,  Surrey,  England.  App.  filed 
June  9,  1902.  The  secondary  core  is  so  constructed  as  to  offer  a  path  of 
high  resistance  to  Foucault  currents,  and  the  secondary  winding  is  of  high 
conductivity. 

735,151.  CENTRIFUGAL  STARTING  SWITCH  FOR  INDUCTION  MO- 
TORS; Henry  G.  Reist,  Schenectady,  N.  Y.  App.  filed  May  26,  1902.  A 
plurality  of  independent  switches  are  mounted  on  the  secondary  and  in- 
dependently actuated  at  different  t^mes  by  centrifugal  force,  thus  gradually 
cutting  out  starting  resistance. 

735.160.  ELECTRIC  MOTOR;  T.  A.  Scitz,  Grand  Rapids.  Mich.  Apn.  filed 
March  23,  1903.  The  motor  is  mounted  on  a  universal  joint  so  that  its 
shaft  may  be  thrown  into  any  position  convenient  for  such  operations 
as  carving  and   engraving. 


735,161.  ELECTRIC  ARC  L.\.\1P.  C.  Sciiez,  Paris,  France.  App.  filed  Aug. 
9,    1901.      Details   of   a   differential    lamp. 

735,168.  ELECTRICAL  MEASURING  INSTRUMENT;  J.  F.  Stevens,  Phil- 
adelphia, Pa.  Api>.  filed  Nov.  17,  1900.  A  mounting  for  the  various 
parts  whereby  the  moving  system  may  be  removed  and  replaced  without 
changing  a  constant  of  the  instrument. 

735.170.  ELECTRO  MAGNETIC  SWITCH  FOR  ELECTRIC  RAILWAYS; 
S.  B.  Stewart,  Jr.,  Sclienectady,  N.  Y.  App.  filed  May  1,  1901.  An  ar- 
rangement whereby  the  magnetization  can  be  maintained  and  the  switch 
held  in  the  position  to  which  it  has  been  moved  by  the  magnet  with  a  less 
current  than  that  required  to  effectively  energize  the  magnet  with  a  max- 
imum  air-gap. 

735.171.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  S.  B.  Stewart,  Jr., 
Schenectady,  N.  V.  App.  filed  May  31,  1902.  The  invention  has  for  its 
main  object  to  simplify  the  operation  of  connecting  the  actuating  coil  of 
the  electro  magnetic  switch  to  the  auxiliary  source  of  power  and  the  main 
source  of  power  respectively,  and  of  connecting  the  auxiliary  source  of 
power  to  the  main  source  in  order  to  recharge  the   former  from  the  latter. 

735,182.  ELECTRIC  HEATING  APPARATUS;  D.  M.  Watson,  Portland, 
Ore.  App.  filed  Aug.  19,  1902.  A  receptacle  consisting  of  a  wire  frame- 
work having  a  flexible  covering  and  with  one  end  open  through  which  to 
insert  an  electric  lamp  to  be  utilized  as  a  heater. 

735.188.  LAMP  SOCKET;  H.  C.  Wirt,  Schenectady,  N.  Y.  App.  filed'  April 
30,    1900.      Details. 

735.189.  CEILING  BOARD  HANGER  FOR  ARC  LAMPS;  H.  C.  Wirt,  Sche- 
nectady, N.  Y.  App.  filed  June  19,  1901.  The  board  is  provided  with  a 
spring  supported  hook  for  the  lamp  and  for  a  lamp  controlling  switch. 

735.190.  CONTROLLING  INDUCTION  MOTORS;  Arnaldo  P.  Zani,  Berlin, 
Germany.  .-\pp.  filed  Aug.  11,  1899.  The  secondary  has  two  alternator 
jiaths,  one  of  high  resistance  and  low  inductance,  and  the  other  of  low  re- 
sistance and  high  inductance.  At  starting  the  secondary  current  owing  to 
its  high  frequency  will  flow  through  the  former,  and  at  speed  through  the 
low   resistance  of  the   latter. 

735,210.  ENGINE  STOP;  J.  H.  Cary,  Providence,  R.  I.  App.  filed  May 
18,  1903.  An  electro  magnetic  tripping  mechanism  actuating  the  throttle 
valve. 

735,212.      INSULATOR;   V.   G.   Converse.   Pittsburg,   Pa.     App.    filed   Nov.    10, 

1902.      Details   of   a   petticoat   insulator. 
735,237-     TROLLEY   WHEEL;   R.  &  R.   W.   Fox.  Parkersburg.   W.   \"a.      App. 

filed    May    20,    1903.      The   axle   or   pin   of   the    wheel   is   carried    by   blocks 
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liavinu    (icT  iiiuvcniriii    m   ciitvril   Kuiilci  lo   pcrmil   llir   blucki   lo   move   In- 
dc|irn(lcntly    vstirn    the    wheel    itrlkei  an    Irregular   porllun   o(    llic   wire. 

73.^.»40-  ELKl  TRIC  SWITCH;  (;.  Hall,  I'rovl.lence.  K.  I.  App.  filed  Oct. 
ji,  1903.     Details. 

735.«5<>-  KI.KlTRK-  R.Ml.WAY  SVSTKM;  C,  T.  lUnclicll.  lUckeniAck,  N. 
/.  App.  tiled  July  IN,  igiij.  A  meant  for  iruiiiformiiiK  energy  cmtiprit- 
ing  a  dyniimo.  a  lliiid  |«rr»«iirc  mcclianiini  for  driving  the  dynnino,  ■ 
device  gi>vt'iiu'il  by  Ihr  lliiid  inriiiiiiic  lo  cauir  tlir  dynamo  to  act  a>  a  niotur 
lo    furnKli    niergy   lo   rmlnrr   the   lluiil   pirsmii.-. 

rJS.J'i.  ATTACILMKNI  I  OK  fUlMINC  11  IKORAI'IIS  OR  UTIIKR 
t>\Vlir  HKI.IVKKlMi  AITAKAIUS:  I  .M.  .Siiner.  New  York.  N  Y. 
App.  tiled  I'eb.  11,  ivui.  .\  ial)jnel  utiui  hrti  lo  a  utock  ticker  nnd  conlnining 
iiirclinnimi  wliirh  receives  llie  prinlnl  tnpr,  anil  arruiium  it  in  icgiil.itly 
succeeding    arciioiia,    a    large    iiiiinlier   of    wliicli    are   exiiourd    to   view. 

7J5.3I7.  S.\AI'  SWITCH  orKRATI.NG  MKCII AiNISM;  W.  C.  Tregoning, 
Hartford.  (  onii.      Ajip.   tiled   April  i],   igoj.      Delaiis. 

TS^.iU-  KI.Kl  TRIC  I'ROTKCTIVK  SYSTKM;  .?.  Wealherby.  Jr..  New  Cum- 
berland.   I'a.      .\pp.    filed    Marcli    .-4.    lyoj.       Details. 

73i.3*<>-  -Sl'RI  ACK  CO.NTACT  KI.IXTRIC  RAILWAY  SYSTKM;  W.  M. 
llrowii.  JobiMiown,  I'a.  App.  tiled  Dec.  18.  190.'.  In  case  the  magnet  on 
the  car  pick>  up  iron  objects  from  the  roadway,  they  are  removed  by  a 
coinianllv  ciu-rgizcd  and  stronger  magnet,  located  in  the  roadway  im'me- 
dialrly  ahead  of  a  crossing,  of  branch  trock,  so  that  short  circuits  cannot 
occur. 

SYSTKM   OK   ELIXTRICAL   DISTRIBUTION;   G.   S.   Dunn,   K.ast 
range,    .N.    J.      App.    hied    June    18.    iqoj.      In    connection    witli    a    multi- 
voltage    four   wire   system,   a   switch   is   used   by   means  of   which    a   regular 
gr,-iduation  of  voltaucs  can   hi-  impressed   upon  a  motor. 

735.J6J-  ELKCTRIC  SWI'lCIl;  11.  Gilmore,  Boston,  Mass.  App.  filed  April 
18,    190J.      Details. 

73.^.375-  COMMUTATOR  HRUSH  HOLDER;  C.  H.  llines.  Burtalo,  N.  Y. 
.•\pp.  tiled  Jan.  30,  luoj.  The  brush  holder  carries  a  scale  by  which  the 
pressure  exerted   by   the  brush  upon   the  commutator  can  be  ascertained. 

'35-3.84-.  CHARGING  SWITCH;  M.  R.  Hutchison,  Norwood,  N.  J.  App. 
j6.     igi'j.       .\n    electro    magnet    and    a    permanent    magnet    co- 


lelcgrRi>liy.  whrr  pulsating  currents  are  employed,  and  in  connection   with 
<-  Ihr  primary  wires  of  which  arc  connected  with  the  Irani- 


teicgrani 

two  IllV 
niillii 


73.<.35a- 
Ora 


tilril     \ov. 


CX3Xlt£00 


735.550- — Electric    Steering    Gear. 

operate  in  action  upon  a  switch   to  determine  the  polarity  of  current   flow- 
ing to  the   battery. 

735,386.  MEANS  FOR  CONTROLLING  ELECTRIC  MOTORS;  J.  D.  Ihlder, 
Yonkers.  N.  \.  App.  tiled  April  19,  1899.  A  push  button  control  system 
for   alternating   current    motors   driving   elevators. 

735.406.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION  AND  TRANS- 
FORMING. C.  M.  Palmer,  Fon  du  Lac,  Wis.  .\pp.  tiled  Dec.  13,  1899. 
Translating  circuits  including  an  inductive  resistance  are  shunted  across 
the  terminals  of  storage  batteries  connected  in  a  main  circuit  on  which 
pulsating  currents  flow. 

735.4;>6.  ELECTRIC  SIGNALING  APPARATUS;  H.  W.  Souder,  Tamaqua, 
Pa.  App.  filed  March  25,  1902.  Consists  of  a  system  capable  of  being 
operated  by  a  number  of  cars  following  one  another  in  the  same  direction, 
affording  information  to  each  motorman  of  the  fact  that  one  or  more  cars 
are  ahead  of  him. 

735,41--  ELECTRIC  SIGNALING  APPARATUS;  H.  W.  Souder,  Tamaqua, 
Pa.  App.  filed  Aug.  30.  1902.  A  railway  block  system  in  which  the  dis- 
tant signal  is  first  set  and  if  the  circuit  is  thus  complete  through  it,  the 
home  signal  follows,  thus  indicating  that  both  signals  are  in  working  order. 

735,419.  TROLLEY  CONTACT;  H.  W.  Souder,  Tamaqua,  Pa.  App.  filed 
Sept.  25,  1902.  A  comb  like  structure  supported  above  the  wire  and 
adapted  to  be  touched  by  the   rim   of  the   trolley  wheel. 

735.438.  METHOD  OF  CONTROLLING  ALTERNATING  CURRENT  MO- 
TORS; Albert  H.  Armstrong.  Schenectady,  N.  Y.  Apn.  filed  March  2, 
1899.  In  operating  tandem  induction  motors,  the  primary  windings  of  the 
first  of  the  two  motors  is  connected  in  delta. 

735.452-  ELECTRIC  SWITCH;  W.  L.  Bliss,  Brooklyn,  N.  Y.  App.  filed 
Feb.  26,  1902.  A  pneumatic  switch  comprising  a  cylinder,  a  piston-rod 
projecting  through  the  head  of  the  cylinder  carrying  a  bridging  contact, 
the   latter  being   covered   by   a    protecting   cap. 

735^64.      ELECTROLYTIC    DIAPHRAGM;    Eugene    A.    Byrnes,   Washington, 
D.   C.     App.    filed   May   12,   1903.      (See  page   257.) 

735.508.  MULTIPLEX  TELEGRAPHY;  P.  E.  Heina,  Paris,  France.  App. 
filed  Jan.  22,  1902.  The  application  of  a  differential  triple-wire  trans- 
former  for  transmitting  duplex  signals  in  the  various  systems  of  multiplex 


l.\|()R;  K.  .M.  Ilewlell,  Srhrnrclody,  N.  Y.  Ai>p.  tiled 
Aug.  J,  1900,  Ihr  banner  hat  an  Inlrrniriliutr  pniition  lo  which  it  can 
be  art  In  i>p<  n  an  alarm  circuit  normally  clourd  by  ilic  banner  :ii  the  o|M:n 
petit  inn. 

M5.S3I       SWriCll    FOR  SYSTEMS  OF   REMOTE  CONTROL;  O.    M.   I.iicry. 
Hnnforil,  (nl.     App.  filed  (Jet.    ift,    lyoj.      Detailt. 
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735,352. — Electrical   Distribution. 


735.541.  ELECTRIC  AUTOMATIC  GAS  LIGHTER  AND  SHUTOFF;  H. 
J.  Lyons,  Guyandottc,  W.  Va.  App.  filed  Dec.  19,  1902.  Comprises  a 
bellows  to  be  connected  with  a  gas  main  and  gas  burner,  with  means  con- 
trollable at  will  for  inflating  the  liellows  with  gas  and  electrical  apparatus 
connected  with  the  billows  for  automatically  lighting  the  burners,  when 
the    bellows    is    inflated. 

735.550.  ELECTRIC  STEERING  C;EAR;  W.  L.  Merrill,  Schenectady,  N.  V. 
App.  filed  April  18,  1903.  Brushes  geared  to  the  motor  are  adapted  to 
move  over  a  series  of  contacts  and  means  are  provided  for  charging  a 
greater  or  less  number  of  the  contacts,  and  other  means  for  varying  the 
motor  connections,   wliich   arc   ikpcniUnt    u|)On    the  jiosition    of  the   brushes. 

735,577-  HANDLE  FOR  ELECTRIC  SWITCHES;  C.  G.  Perkins.  Hartford, 
Conn.  App.  filed  June  10,  1903.  Details  of  construction  of  a  handle 
having   a'  yielding   connection    with    the    rotary   switch-spindle. 

735.581.  THERAPEUTICAL  APPARATUS;  A.  Pollacsek  and  B.  Beer,  Vi- 
enna, .Vustria-Hungary.  .'\pp.  filed  Oct.  20,  1902.  A  metal  cap  to  be 
applied  to  the  head,  and  to  which  is  attached  an  electric  coil  through  which 
alternating   currents   are  directed    for   the  purpose  of  exciting   the   scalp. 

735,584.  SURFACE  CONTACT  RAILWAY  SYSTEM;  W.  B.  Potter,  Sche- 
nectady, N.  Y.  App.  filed  April  23,  1902.  A  positive  and  a  negative 
feeder  leading  from  the  source  of  current  and  a  ground  connection  at  a 
single  point  located  at  the  end  of  the  negative  feeder  farthest  from  the 
source. 

735,611.  SPHEROIDAL  STRAIN;  L.  Steinberger,  New  York,  N.  Y.  App. 
filed  Jan.  14,  1903.  Two  interlocking  parts  electrically  insulated  and  sur- 
rounded  by   a   sphere   of   insulation. 

735,6t2.  SINGLE  LINK  STRAIN;  L.  Steinberger,  New  York,  N.  Y.  App. 
filed  Jan.  29,  1903.  One  member  consists  of  an  eye,  and  the  other  01  a 
tube  passing  through  the  eye  with  insulation  inserted  between  the  metallic 
surfaces. 

735,613  SUSPENSION  FIXTURE;  L.  Steinberger.  New  York,  N.  Y.  App. 
filed  Feb.  2,  1903.  A  fixture  performing  the  function  of  a  turn-buckle, 
of  a  strain  and  of  a   hanger    for  span  wire  clips. 

735,621.  ELECTROSTATIC  MOTOR;  Elihu  Thomson,  Swampscott,  Mass. 
App.  filed  March  25,  1903.  There  are  two  elements  analogous  to  the  po- 
tential and  current  coils  of  a  wattmeter.  One  is  stationary  and  connected 
across  the  mains,  and  consists  of  two  opposing  metallic  plates  facing  a  hard- 
rubber  drum;  on  the  inside  of  the  drum  are  strips  connected  with  a  com- 
mutator on  which  bear  two  brushes  in  series  with  the  supply  circuit.  The 
drum  will  move  if  the  brushes  on  the  strips  in  an  angularly  displaced  po- 
sition with  respect  to  the  field  plates. 

735.631-  INSUL.\TED  JOINT;  G.  A.  Weber,  New  York,  N.  Y.  App.  filed 
March  4,  1903.  A  joint  for  railway  rails  in  which  there  are  two  insulated 
breaks  in  the  rail,  instead  of  one,  as  usual. 


735.384- — Charging  Switch. 

-35.639-  AXLE  LOCKING  DEVICE  FOR  TROLLEY  HARPS;  A.  J.  Wig- 
gin,  Kennebunk,  Me.  App.  filed  Feb.  7,  1902.  A  spring  plate  grasping  the 
squared  end  of  the  trolley  axle.  ' 

735.651-  APPARATUS  FOR  CONTROLLING  ALTERNATING  CURRENT 
MOTORS;  Albert  H.  Armstrong,  Schenectady,  N.  Y.  App.  filed  March  2, 
1899.     See  note  following  patent  No.   735.438. 

735.686.  METHOD  OF  OPER.\TING  ALTERNATING  CURRENT  INDUC- 
TION MOTORS;  Arnaldo  P.  Zani,  Berlin,  Germany.  App.  filed  Aug.  11, 
1899.     See  note  following  patent  No.   735,190. 

735,672-  TROLLEY  RETRIEVER;  A.  W\  Knutson,  Canton.  Ohio.  App.  filed 
Jan.  17,  1903.     Details  of  a  spring  drum,  and  pawl  and  ratchet  mechanism. 

735,676.  SYNCHRONIZER;  D.  J.  Richards,  New  Baltimore,  Mich.  App. 
filed  Feb.  24,  1903.  Details  of  mechanism  for  automatically  throwing 
machines   together   when   they  arrive   at    synchronism. 

735.687.  ELECTROTHERAPEUTIC  APPARATUS;  S.  B.  Zink,  Portsmouth, 
Va.  App.  filed  June  17,  1903.  A  bed-like  structure  having  electrodes  lo- 
cated at  various  points  for  easy  application  to  the  various  parts  of  the  body. 
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The  Paris  Catastrophe. 

The  terrible  disaster  at  Les  Couronnes  Station  of  the  Paris  under- 
ground should  serve  as  an  awful  warning  to  the  management  of 
similar  systems.  The  Liverpool  accident  a  year  and  a  half  ago  was 
had  enough,  but  tin-  present  instance  is  far  worse  both  in  its  results 
and  in  the  causes  uiiich  led  to  iheni.  Each  resulted  from  a  train 
taking  lire,  but  at  Les  Couronnes  the  burning  trains  were  empty 
and  the  loss  of  life  resulted  from  the  smoke  overwhelming  the  pas- 
sengers of  a  following  train,  caught  like  rats  in  a  trap  and  suffocated 
because  they  could  not  get  out  of  the  station,  which  served  as  a 
chimney  for  the  burning  trains.  There  is  nothing  new  in  a  train, 
either  steam  or  electric,  catching  fire  through  some  accident  in  a 
tunnel  or  out  of  it,  and  imtil  more  care  is  exercised  in  encouraging 
fire-proof  construction,  trains  will  now  and  then  be  inflamed.  But 
there  is  no  need  of  loss  of  life  even  in  such  cases  unless  a  collision 
has  lent  its  fatal  aid.  We  do  not  think  that  as  a  matter  of  experience, 
electric  trains  run  more  risk  of  fire  than  others,  and  in  the  present 
instance  the  train  which  furnished  the  victims  was  iminjured.  The 
grim  list  of  the  dead  cannot  be  charged  up  to  electric  driving  nor  to 
the  intrinsic  dangers  of  underground  roads.  From  all  the  informa- 
tion which  has  reached  us,  it  stands  to  the  account  of  those  who 
planned  stations  without  sufficient  means  of  exit.  It  has  no  more 
connection  with  the  train  service  as  such  than  a  holocaust  in  a  met- 
ropolitan theatre  would  have  to  the  chance  cause  that  might  start 
the  flame.  There  are  very  few  theatres  in  which  a  fire  once  under 
way  would  not  cause  great  loss  of  life  simply  from  insufficient  means 
of  exit.  The  original  source  of  the  fire  might  or  might  not  be  due 
to  negligence,  but  the  arrangements  which  would  block  escape 
would  certainly  throw  a  great  responsibility  on  the  managers. 

.\fter  the  Liverpool  disaster,  Mr.  Westinghouse  raised  a  very 
pertinent  discussion  as  to  the  dangers  which  might  arise,  but  we 
thought  then  and  think  now  that  the  danger  lies  not  in  electric  driv- 
ing nor  any  form  of  it,  but  in  insufficient  precautions  against  the 
results  of  a  fire  once  started.  Mr.  Westinghouse's  contention  in 
favor  of  non-combustible  cars  is  in  itself  sound,  but  it  is  fundamental 
and  applies  with  equal  force  whatever  may  be  the  assumed  cause 
of  the  fire.  We  do  not  yet  know  what,  if  any,  were  the  precautions 
adopted  in  Paris,  but  in  many,  we  think  in  most,  instances  American 
electricians  have  their  electrical  equipment  so  installed  that  the 
danger  of  fire  from  it  is  remote.  But  granting  that  an  underground 
train  may  from  some  cause  take  fire,  the  all-important  question  is  the 
ready  escape  of  the  passengers  to  a  place  of  safety.  Entirely  non- 
combustible  cars  are  by  no  means  easy  to  construct,  but  accidents 
like  that  at  Les  Couronnes  should  teach  the  lesson  that  Manila  Bay 
and  Santiago  taught  the  world's  navies.  Whatever  steps  may  be 
taken  in  this  direction,  however,  the  means  of  escape  from  the 
dangerous  confinement  of  a  tunnel  ought  to  receive  the  most  careful 
attention.  In  particular,  the  tunnel  should  be  as  well  lighted  and 
ventilated  as  possible,  and  the  exits  to  the  street  from  stations  should 
be  ample  to  serve  even  in  case  of  panic.  Gates  and  turnstiles  are 
everywhere,  as  they  were  at  Les  Couronnes,  a  source  of  danger. 
They  are  quite  needless  obstacles  if  there  is  proper  attendance,  and 
if  present  in  any  form,  should  bo  such  as  would  immediately  yield 
in*  case  of  necessity.  In  case  of  a  panic  ordinary  turnstiles  and 
sliding  gates  are  very  easily  jammed  and  are  quite  certain  to  lead  to 
loss  of  life.  In  a  station  filled  with  smoke,  e.xit  is  none  too  easy  even 
if  the  way  is  clear,  and  in  the  Paris  catastrophe  it  looks  very  much  as 
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tliotiKli  till'  aitt'iulaiils  liivt  tlu'it  lioads,  as  well  as  tlic  passcnKiTs 
frmn  llu-  fatal  train.  Wlu-rc  the  third  rail  is  the  source  of  power,  an 
additional  menace  exists  which  the  progress  in  KX^irdnl  r.iil  con- 
struction ouglit  to  render  iinpossijile  in  the  near  future.  I.uuki'd  at 
from  any  aspect  you  please,  an  unguarded  third  rail  is  a  dauKcrouH 
thiuK  for  any  one  compelled  to  court  its  ac(|naintancc ;  and  in  case 
of  a  timnel  accident  the  chance  for  fatal  results  in  the  ensiiiuK  panu' 
would  he  mipleasantly  great. 


Hut  in  spite  of  the  tcirihic  residts  of  tlic  I'aris  alfair,  we  are  con 
vinccd  that  similar  potential  conditions  for  disaster  do  not  exist  in 
our  .American  practice.  For  one  thing  the  tmdcrground  lines,  built 
and  projected  here,  are  planned  with  particular  renard  (o  good  light- 
ing anil  ventilation.  They  are,  too,  far  more  roomy  than  many  of 
the  foreign  "tubes,"  and  are  fairly  luai  the  surface  and  provided  w  iili 
numerous  stations.  Willi  the  extra  space  comes  less  danger  of  dense 
smoke  and  far  more  room  for  escape  in  case  of  necessity.  The  pro- 
visions for  ventilation  are  good,  and  it  is  hard  to  imagine  any  condi- 
tions under  whicii  a  clangorous  ainounl  of  smoke  could  accumulate. 
With  attention  to  the  matter  of  easy  exits,  it  is  clifticult  to  sec  how 
even  in  the  panic  of  a  sudden  fire  the  dreadful  results  of  Lcs  Cour- 
onnes  could  be  paralleled.  It  must  be  remembered,  however,  that 
the  chance  of  successfully  fighting  a  fire  once  started  on  a  train  of 
ordinary  construction  is  very  small,  and  the  only  thing  to  be  done 
is  to  get  the  passengers  out  as  quickly  as  possible  and  to  a  place  of 
safety.  PrecaiUions  should  be  directed  especially  at  prevention  by 
making  the  material  within  reach  of  the  electrical  equipment  as 
nearly  fire-proof  as  possible.  Whether  it  is  advisable  to  attempt 
fire-proofing  the  car  as  a  whole  is  open  to  sonic  question  ;  but  it  cer- 
tainly should  be  possible  to  adopt  a  construction  which  would  prevent 
the  rapid  burning  that  is  the  cause  of  a  dangerous  amount  of  smoke 
which  is  in  such  cases,  as  indeed  in  most  fires,  the  principal  peril  to 
life.  W'ith  proper  protection  of  the  electrical  apparatus  and  circuits 
it  should  be  practically  impossible  for  a  train  to  be  set  on  fire  unless 
as  the  result  of  a  collision  ;  and  collisions  w  itli  the  block  systems  now 
in  use  or  available  should  be  quite  out  of  the  question.  The  real 
source  of  danger  in  the  modern  rapid  transit  systems  is  not  the 
motive  power  adopted  nor  the  manner  of  its  application,  so  much 
as  the  severity  of  modern  requirements  as  to  speed  and  headway. 
Every  year  sees  a  more  and  more  pressing  demand  for  frequent 
trains,  quickened  acceleration  and  higher  schedule  speed.  To  meet 
these  recptirements  precaution  should  grow  with  the  service,  and  we 
are  glad  to  say  that  on  American  systems  such  is  generally  the  case. 


Lighting  and  Traction. 

We  have  already  given  the  details  of  the  United  States  Census 
figures  of  electric  lighting  stations  in  this  country,  and'  have  called 
attention  to  certain  facts  in  regard  to  them.  There  are  so  many 
points  of  interest  in  these  official  and  first  authentic  figures,  it 
will  take  some  time  to  digest  and  comprehend  them.  It  may  be 
noted  primarily  that  in  power  plant  capacity  the  lighting  and 
trolley  industries  are  very  much  on  a  par.  The  street  railways 
have  just  about  1,300,000  horse-power  in  engine  and  water  wheel 
capacity.  The  lighting  plants  have  just  about  1,750.000  horse-power. 
The  output  for  the  street  railways  was  returned  at  6,249,910  kilowatt- 
hours  per  day.  or  2,261,484,397  for  the  year.  The  lighting  plants 
report  an  output  of  almost  the  saiue  figure,  namely.  2,437,218.732  kilo- 
watt-hours for  the  year,  or  6,677.310  per  day;  so  that  while  the  output 
of  the  lighting  plants  is  half  a  million  kilowatts  larger  daily,  jhe 
plants  rim  fewer  hours.  This  is  quite  in  accordance  with  observation. 
The  dynamo  capacity  of  the  railways  is  1,204,238  horse-power,  while 
the  dynamo  capacity  of  the  lighting  plants  is  1,615.480  horse-power. 
Reducing  this  to  kilowatts,  it  would  appear  that  the  capacity  of  the 


railways  is  in  full  use  nearly  eight  hours  daily,  while  the  capacity 
of  the  liKhiMig  plants  is  in  use  about  six  hours  daily. 

After  all,  this  is  a  rather  surprising  result,  for  a  street  railway 
system  is  understood  to  he  in  operation  pretty  well  all  around  the 
clock,  while  lightinK  in  necessarily  limited  to  a  few  hours.  On  the 
'>ilier  li.iiiil,  the  development  of  day  circuits  f<ir  power  purposes  has 
come  in  of  late  years  to  increase  hugely  the  output  of  the  lighting 
plants,  while  it  is  obvious  that  tliere  must  be  many  trolley  system* 
that  taken  the  year  through  would  not  average  as  many  hours  of 
operation  as  a  busy  lighting  plant.  In  each  case  the  controlling, 
economic  idea  must  be  to  increase  the  number  of  hours  of  operation, 
for  upon  that  item  depends  capitalization  and  return  in  dividends. 


A  Question  ok  Scientific  Priority. 

lilsewhere  we  print  an  article  by  Hrolher  Potamian,  the  distin- 
guished authority  on  early  electrical  literature,  in  which  he  examines 
into  the  question  of  priority  with  respect  to  the  experiment  proving 
tli.it  the  charge  of  an  ekctrilied  body  resides  on  the  exterior  surface. 
I'Veiich  writers  as  a  rule  assign  credit  for  this  experiment  to  Biot — 
at  least  by  implication  through  designating  the  experimental  ap- 
I)aratus  by  his  name.  Maxwell  has  claimed  the  honor  for  Cavendish, 
and  others  have  assigned  it  to  Coulomb.  It  is  shown  that  the  experi- 
ment was  first  performed  in  1773  by  Cavendish,  and  that  the  paper 
of  Coulomb  describing  a  similar  experiment  appeared  in  1788.  It 
also  appears  that  while  Biot  never  personally  claimed  credit  for 
the  demonstration,  he  refrained  from  stating  in  his  writings  that 
his  knowledge  on  the  specific  subject  was  derived  directly  from 
the  work  of  Coulomb.  .MI  of  the  benefit  which  the  world  has 
derived  from  the  establishment  of  the  great  principle  involved  has, 
however,  come  from  the  publicity  given  to  his  work  by  Coulomb, 
the  particulars  and  results  of  the  Cavendish  experiment  not  having 
been  made  public  until  90  years  after  the  publication  by  the  former. 
Thus,  so  far  as  concerns  scientific  progress  there  is  no  debt  of 
gratitude  owing  to  Cavendish — that  eccentric  scion  of  a  noble  family 
who  seemed  to  view  mankind  in  general  with  no  little  of  the  con- 
tempt which  he  bestowed  on  woman  in  particular,  and  who  pursued 
scientific  investigations  apparently  solely  for  his  own  selfish  grati- 
fication. 


The  settlement  of  this  interesting  question  of  priority  directs 
attention  to  the  great  value  for  purposes  of  historical  scientific  re- 
search of  the  Wheeler  Collection  in  the  Library  of  the  American 
Institute  of  Electrical  Engineers.  The  preparation  of  a  bibliography 
of  this  great  collection  is  in  the  admirably  competent  charge  of 
Brother  Potamian,  and  when  published  the  notes  accompanying  eacli 
title  will  be  invaluable  in  facilitating  research.  Another  great  work 
in  connection  w  ith  the  Institute  Library  remains,  however,  to  be  pro- 
vided for,  and  that  is  the  preparation  of  keys  to  the  electrical  and 
cognate  papers  in  the  great  Transactions  of  scientific  bodies  which 
up  to  about  a  generation  ago  were  almost  the  sole  repositories  of 
scientific  knowledge  in  original  form.  During  the  past  two  years 
many  complete  sets  of  such  Transactions  have  been  placed  on  the 
shelves  of  the  Library  through  the  generosity  of  friends  of  the  Insti- 
tute. At  present  the  Institute  Library  is  probably  richer  than  any 
other  library  in  the  United  States  in  this  extremely  important  branch 
of  scientific  literature,  and  the  plans  of  the  Library  Committee  con- 
template making  the  collection  practicallj-  inclusive  of  everything- 
of  value  in  this  line.  In  the  absence  of  keys  to  the  contents,  such 
a  collection  has,  however,  little  value  to  those  who  cannot  spare  time 
for  extended  research,  and  the  vast  extent  of  the  material  is  appal- 
ling even  to  the  most  enthusiastic  delver  in  original  sources  of  knowl- 
edge. Such  a  collection  of  keys  as  proposed  would,  moreover,  be 
invaluable  to  every  scientific  and  large  public  library  of  the  world,. 
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and  its  preparation  and  publication  by  the  Institute  would  attach 
to  that  body  a  permanent  and  world-wide  prestige.  The  proceeds 
of  an  endowment  fund  initially  for  this  purpose  could,  after  the 
completion  of  the  keys — the  preparation  of  which  would  be  a  labor 
of  years — be  utilized  as  a  publication  fund  for  other  purposes,  notably 
in  the  compilation  and  printing  of  a  monthly  index  of  current  elec- 
trical and  physical  literature,  in  connection  with  a  system  whereby 
members  by  forwarding  coupons  could  obtain  in  the  shortest  possible 
lime  periodicals  containing  articles  noted  which  interested  them.  It 
is  to  be  Imped  that  some  day  the  Institute  shall  be  made  by  the  gift 
of  some  friend  the  custodian  of  a  fund  for  the  accomplishment  to 
perpetuity  of  such  worthy  objects. 


The  Legalized  Standard  of  Electromotive  Force. 

Prof.  Carhart's  paper  on  this  subject,  recently  read  before  the 
American  Institute  of  Electrical  Engineers,  points  to  the  advisability 
of  changing  our  devotion  from  the  zinc-mercury  cell  of  Clark,  to 
the  zinc-cadmium  cell  of  Weston.  Ever  since  the  days  of  Volta, 
a  voltaic  cell  has  furnished  the  recognized  concrete  standard  of 
electromotive  force.  The  earlier  forms  of  voltaic  cell  were  subject 
to  considerable  variation  in  e.m.f.,  owing  to  polarization.  The  old 
Smee  cells  of  zinc  and  copper  in  acidulated  water,  had  an  e.m.f. 
anywhere  between  0.7  and  i.i  volts,  depending  upon  the  current- 
strength  supplied,  and  upon  the  previous  history.  The  Daniell  cell,, 
with  its  porous  partition  and  copper-sulphate  depolarizer,  brought 
about  a  marked  advance  in  the  uniformity  of  voltaic  standards.  The 
e.m.f.  of  this  cell  ranged  between  i.o  and  1.15  volts,  according  to 
polarization,  concentrations  and  temperature.  For  years  standard 
Daniell  cells  were  employed  in  electrical  laboratories.  The  solutions 
were  prepared  with  care  to  definite  concentrations,  and  the  plates 
were  freshly  cleansed  before  use.  The  best  results  which  could  be 
obtained  in  this  way  varied  within  a  range  of  one  per  cent.  .-Xt 
length  the  standard  zinc-mercury  cell  of  Latimer  Clark  was  pro- 
duced. It  was  made  from  chetuica!  substances  that  could  be  obtained 
and  prepared  with  a  relatively  high  degree  of  purity.  It  was  re- 
markably constant  and  had  a  relatively  small  tcmperature-coefificient 
of  e.m.f.  This  cell  became  a  universal  favorite  as  a  concrete  stand- 
ard. A  number  of  researches  were  conducted  in  electrical  labora- 
tories to  determine  the  actual  e.m.f.  of  the  Clark  cell.  These  stand- 
ardizing measurements  usually  involved  cither  an  absolute  dctcrnii- 
nation  of  e.m.f.  generated  electromagnetically,  and  compared  with 
the  Clark  cell ;  or,  an  absolute  determination  of  a  current  strength. 
and  a  comparison  of  the  drop  of  pressure  effected  by  this  current 
through  a  known  resistance,  with  the  Clark  cell.  The  original  stand- 
ardization of  the  British  .Association  Committee,  when  the  ohm  was 
first  produced  in  concrete  form,  depended  mainly  on  the  first-men- 
tioned method,  and  a  small  standard  dynamo  was  constructed  in 
such  a  maimer  that  the  e.m.f.  of  this  dynamo  at  a  measured  speed 
could  be  computed.  Nevertheless,  the  first  set  of  measurements 
adopted  produced  ohms  that  were  more  than  one  per  cent,  too  small, 
and  the  "B.  A.  ohms"  first  protriulgated  had  to  be  corrected  by  years 
of  observation  and  recomputation,  first  by  about  one  per  cent.,  to 
"legal  ohms,"  and  more  recently  by  about  one-tenth  of  one  per  cent., 
to  "international  ohms."  the  present  universally  accepted  concrete 
standard. 


The  Chicago  Electrical  Congress  of  iSy^.  which  adopted  the  in- 
ternational (ihm.  also  adopted  the  Clark  cell  as  the  concrete  standard 
of  e.m.f.,  and  assigned  to  it  a  conventional  value  of  1. 434  inter- 
national volts  ;!t  15°  C.  Prof.  Carhart  points  out  that  it  is  practically 
certain  tliat  the  true  value  of  the  Clark  celTs  e.m.f.  at  15°  C.  is  nearer 
1.433  than    1.-13-;.     This  represents  a  degree  of  uncertainty  in   our 


fundamental  concrete  standard  of  e.m.f.  of  about  0.07  per  cent., 
or  nearly  one-fourteenth  of  one  per  cent. ;  whereas,  two  steady 
e.m.f's,  in  the  neighborhood  of  one  volt,  can  be  compared  numerically 
without  much  difficulty  to  a  degree  of  accuracy  of  one-hundredth  of 
one  per  cent.,  while  a  numerical  comparison  of  correspondingly  less 
reliability  can  be  made  down  between  them  to  say  one-thousandth 
of  one  per  cent.  This  degree  of  uncertainty  residual  in  the  Clark 
concrete  standard  of  e.m.f.  is  by  no  means  so  trivial  a  matter  as  might 
at  first  sight  appear.  There  is  hardly  any  branch  of  electrical  engi- 
neering in  which  as  great  a  degree  of  accuracy  is  required  for  com- 
mercial measurements  as  in  voltages  near  100  volts.  This  is  owing 
to  the  sensitiveness  of  incandescent  lamps  to  the  pressure  at  their 
terminals.  A  sixteen  candle-power  lamp  of  ordinary  efficiency  will 
vary  in  luminous  intensity  by  about  one  candle  with  a  change  of 
one  volt  in  say  116.  Commercial  measurements  of  candle-power  and 
candle-power-time  are  sensitive  to  errors  of  one-tenth  of  a  volt 
in  116.  Consequently,  the  contract  conditions  under  which  incan- 
descent lamps  are  made  and  sold,  involve  a  degree  of  accuracy  in 
voltage  standards  of  nearly  the  same  magnitude  as  the  degree  of 
residual  uncertainty  in  the  e.m.f.  of  the  Clark  cell. 


It  has  been  shown  within  recent  years  that  the  zinc-cadmium,  zinc- 
sulphate,  cadmium-sulphate  cell  is  superior  to  the.  Clark  cell  as  a 
standard  of  e.m.f.,  especially  when  made  with  supersaturated  cad- 
mium-sulphate solution.  With  under-saturated  solutions,  the  celB 
is  known  as  the  Weston  standard  cell.  The  e.m.f.  of  this  cell,  in  its- 
most  carefully  prepared  form,  is  only  about  2  per  cent,  greater  than> 
the  international  volt,  and  its  temperature-coefficient  of  e.m.f.  ii* 
the  neighborhood  of  20°  C,  according  to  Prof.  Carhart,  is  only  about 
the  i/250th  of  one  per  cent,  per  degree  Centigrade.  These  condi- 
tions render  the  cell  specially  well  adapted  for  an  international  con- 
crete standard.  In  view  of  the  fact  that  the  Oark  cell  has  a  much 
larger  temperature-coefficient,  and  also  that  it  has  been  hitherto  im- 
possible to  arrive  at  uniformity  of  opinion  as  to  the  specifications 
under  which  the  Clark  cell  should  be  prepared,  it  seems  desirable  that 
the  cadmium  cell  should  be  generally  adopted  as  the  international 
concrete  standard,  assuming  that  there  would  be  no  difficulty  in  the 
patent  situation.  It  is  stated  in  the  paper  that  the  e.m.f.  of  the  Clark 
cell  at  15°  C.  is  1.40670  times  greater  than  that  of  the  cadmium 
cell  at  20°  C.  This  makes  the  e.m.f.  of  the  cadmium  cell  1.0187 
volts,  if  the  e.m.f.  of  the  Clark  ceil  be  1.433  volts  at  the  specified 
temperatures. 


The  paper  intimates  that  a  redetermination  is  soon  to  be  attempted 
of  the  e.m.f.  of  the  cadmium  cell  by  means  of  an  absolute  measure- 
ment of  current  strength,  and  with  a  revised  form  of  electrodynamo- 
meter.  A  suitable  steady  current  is  passed  through  such  an  instru- 
ment, in  series  with  a  known  resistance,  the  drop  in  which  is  bal- 
anced against  a  cadmium  cell  or  battery.  The  electromagnetic  force 
of  the  current  is  balanced  by  a  measured  amount  of  torsional  force. 
The  strength  of  the  current  may  then  be  computed  from  the  torsion 
and  the  geometrical  constants  of  the  apparatus.  The  main  difficulty 
with  such  an  instrument  for  very  accurate  measurements  lies  in  the 
uncertainty  of  the  principal  dimensions  of  the  coils,  ow  ing  to  shrink- 
age or  deformity  under  the  stresses  originally  applied  in  winding. 
Ill  the  new  apparatus  described,  the  external  coil  is  w^ound  on  a 
hollow  cylinder  of  plaster  of  Paris;  while  the  internal  coil  is  wound 
on  a  smaller  cylinder  of  ground  porcelain.  The  stability  and  homo-, 
geneity  of  these  materials  arc  relied  upon  to  maintain  the  accuracy 
of  geometrical  form.  With  our  concrete  resistance  standards  reliable 
to  i/50th  of  one  per  cent.,  and  concrete  cadmium  cells  standards  of 
e.m.f.,  reliable  also  to  i/50th  of  one  per  cent.,  the  international  ampere 
would  he  independently  reproducible  from  the  volt  and  ohm,  to 
i/3.Stli  of  one  per  cent. 
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The  Safety  of   Undcrtiruund  lilectric   Travel. 


The  It'rnlilc  aiiiilt-iit  in  llic  liiniu-l  of  llir  I'uiis  Mrliojiolii.iii  K.iil 
\v;i.v,  iioU'd  III  llu-M-  i>.iKft  lii"-!  week,  has  nalur.illy  i-vokcil  endless 
I'oiiiinriit  and  siiKKestioii.  It  is  reported  from  I'aris  tliut  M.  Vigiies, 
the  MiaiiaKcr  of  tile  Mrlii>|iii|itaii  Kailway,  sl.ili-s  thai  ihc  t'ataslro|i|if 
was  due  entirely  to  the  iit-Klect  of  C'haiiviii,  the  nioloriii.iii  uf  tram 
No.  4X  to  ol)servc  the  rule  Ihnt  when  a  motor  In-comcs  sliort- 
oircnited  the  inotornmn  must  isolate  it  from  the  remainder  of  the 
train  and  continue  the  run  with  another  inoloi.  liislead  of  doing 
this,  Chauvin  used  hand  grenades.  KelieviiiK  lliat  he  had  I'.xtiii 
Kiiislu-d  the  llanu's,  Chauvin  continued  the  trip  with  tlic  dainageil 
motor.  The  train,  after  leaviiiK  Harhcs,  crossed  a  viaduct,  and 
the  open  air  imisl  have  revived  the  lire.  Chauvin  refuses  to  he 
made  a  scapegoat,  lie  says  that  it  is  impossihie  to  isolate  the  motor 
from  the  rest  of  the  train.  Moreover,  he  had,  earlier  in  the  day, 
l)ointe<l  out  defects  in  the  motor,  which  had  heen  in  the  shops  a 
half  hour  for  temi)orary  repairs. 

At  a  special  meeting  of  the  Paris  Municii>al  C!ouiicil  several  of  tlic 
memhers  condenmcd  the  management  of  the  Metropolitan  Electric 
Railway,  particularly  in  regard  to  a  motion  passed  eight  months 
ago  inviting  the  company  to  improve  the  ventilation  of  its  tunnel. 
The  company  will  be  asked  to  adopt  a  system  for  lighting  its  car- 
riages and  stations,  which  will  not  be  connected  with  the  electric 
rails.  It  will  also  be  asked  to  provide  oil  lamps,  to  be  kept  con- 
stantly lii;lited.  to  increase  the  number  of  sidings,  and  to  use  lire- 
proofeil  1kii(1«iiih1  in  llio  construction  of  its  carriages  instead  of 
pitch  pine. 

August  Belmont,  president  of  the  Interborough  Rapid  Transit 
Company,  of  New  York  City,  declared  that  there  was  no  possibility  of 
such  an  accident  as  that  in  Paris  occurring  in  the  New  York  Subway. 
"I  want  to  emphasize  the  fact  that  the  tunnel  in  Paris  is  not  well 
ventilati-ii."  he  said,  "while  in  the  New  York  Subway  methods  have 
been  adopted  to  insure  the  free  circulation  of  air.  Both  on  account 
of  the  better  circulation  and  the  fact  that  part  of  the  New  York 
system  is  an  elevated  structure  and  trains  run  in  from,  and  out  to, 
the  open  air.  there  will  be  a  syphoning  of  air  in  the  tunnel  by  moving 
trains  which  will  make  the  conditions  here  far  better  tiian  in  tlie 
Paris  subway,  which  is  all  underground.  Besides  this,  the  entrances 
and  exits  of  the  New  York  Subway  stations  are  open.  Those  of 
Paris  are  provided  with  self-closing  doors.  I  also  want  to  empha- 
size one  of  the  most  important  features  of  the  New  York  Subway. 
The  system  here  has  an  independent  lighting  plant  provided.  One 
plant  generates  current  for  power  and  another  plant  current  for 
lighting  the  Subway  and  stations.  In  Paris  the  lights  in  the  tunnel 
went  out,  and  this  added  greatly  to  the  loss  of  life.  In  our  system, 
whatever  may  occur  in  the  tunnel,  it  is  so  arranged  that  it  shall  be 
perpetually  lighted  by  a  perfectly  independent  plant  and  current 
throughout  the  entire  tunnel  and  all  stations. 

The  Daily  Mail,  of  London,  prints  an  interview  with  Charles  T. 
Yerkes,  who  is  building  underground  tramways  in  London,  on  the 
subject  of  the  Paris  disaster.  He  says  that  four-fifths  of  the  engi- 
neers, consulting  or  otherw'ise,  connected  w-ith  electric  transit  in 
London,  are  without  practical  knowledge.  The  case  is  the  same  in 
the  United  States,  although  the  engineers  there  have  mor€  practical 
experience  than  those  in  Tendon.  Mr.  Yerkes  thinks  that  disaster  is 
always  possible,  unless  all  inflammable  material  is  removed  entirely 
from  electric  railways.  The  managers  of  the  local  underground 
railways  of  London  have  issued  statements  with  a  view  to  assuring 
the  public  that  such  an  accident  as  occurred  on  the  Paris  road 
would  be  impossible  on  their  systems. 

In  an  interview  on  the  subject,  Mr.  E.  P.  Bryan,  vice-president 
of  the  New  York  Interborough  Rapid  Transit  Company,  said :  "Such 
an  accident  as  that  in  Paris  would.  I  firmly  believe,  be  absolutely 
impossible  in  the  Subway  here.  It  is  hard  to  understand  how  things 
could  be  quite  so  bad  even  in  Paris,  if  the  officials  and  people  had 
not  got  so  excited.  I  do  not  want  to  criticise,  but  the  cars  over 
there,  at  least  when  I  was  there,  were  light  wooden  affairs,  and  there 
was  a  good  deal  of  woodwork,  carved  and  otherwise.  Besides,  the 
people  were  crowded  in  in  a  manner  far  worse  than  you  ever  saw  on 
the  elevated.  The  ventilation  was  poor,  and  there  was  an  awful 
smell  of  creosote,  which  both  William  Barclay  Parsons  and  myself 
remarked.  This  creosote  was  used  on  the  wooden  ties  to  make  them 
waterproof,  and  I  believe  that  these  ties  helped  to  make  the  smoke 
and  fire.     Here  we  will  use  wooden  ties,  but  they  will  be  covered 


with  broken  rock  and  the  ballast  used  on  the  same  principle  as  the 
roadbed  of  the  I'ennsylvania  Railroad. 

"Then,  too,  our  cars  will  weigh  <jH,o(X)  |>ounds,  will  be  cii  aslnslos 
and  traiiMlc  on  the  lloiiriiiK.  while  the  sides,  from  the  (lours  to  the 
window!),  will  be  of  cojiper  sheeting.  The  insulation  will  be  care- 
fully carried  out  by  our  own  men,  who  will  be  kept  well  in  hand. 
Defective  wires  make  fires,  and  this  f.-ict  we  never. have  lost  sight 
of.  H  f)ur  cars  are  not  absolutely  fire-proof  they  arc  at  least  of  slow 
combustion.  Then,  too,  we  have  the  provision  for  shutting  c>fT 
curieiil  III  tin-  event  of  accidents,  and  emergency  shut-olTs  will 
lie  situated  at  every  station.  I  think  the  chances  of  accident  arc 
reduced  to  a  mininnim  when  we  have  improved  so  much  over  the 
elevated  system,  and  when  it  is  remembered  that  not  a  single  person 
has  ever  been  killed  while  riding  as  a  jjassenger  on  the  .Manhattan 
Elevated  in  spite  of  the  fact  that  4,000,000,000,000  people  have  been 
carried.  The  only  deaths  have  been  caused  by  people  jumping 
against  closed  gates  and  in  other  ways  through  their  own  fault. 
In  addition  to  all  this,  we  have  an  absolute  block  system  for  express 
trains,  so  there  never  can  be  two  trains  on  a  block." 

Engineer  Th(;mps(>n,  who  is  in  charge  of  the  rolling  stock,  told 
of  the  car  construction  ;.t  the  recpiest  of  Mr.  Bryan.  "The  first 
flooring  is  of  maple,  because  that  is  the  wood  slowest  to  burn,  and 
does  pot  carry  flame.  This  is  the  bottom  on  the  sills,  and  on  top 
is  a  layer  of  one-eighth-inch  roll  of  fine  felt,  an  asbestos  product. 
Then  comes  another  floor  of  maple,  and  before  any  of  the  sheeting 
below  the  floor  is  laid  all  the  timbers  and  the  sides  are  covered  a 
(|uarter  of  an  inch  thick  with  asbestos  transite  board.  In  addition 
wc  have  four  sheets  (it  (|u;uter-inch  steel  above  the  motor,  and  the 
motor  wires  and  control  wires  of  550  volts  capacity  are  all  laid  in 
electro-asbestos  conduits  and  fastened  to  the  lower  sides  of  the 
floors  with  screws.  On  each  cable  are  layers  of  asbestos  insulation, 
and  every  point  of  contact  is  absolutely  protected." 

The  fact  is  recalled  by  several  New  York  newspapers  that  in  Jan- 
uary, i(j02,  Mr.  George  Weslinghouse  issued  a  letter  in  which  he 
warned  the  public  against  the  serious  dangers  of  electric  cars  that 
are  not  tire-proof.  The  daily  papers  have  also  had  an  abundance 
of  letters  and  interviews  on  the  subject,  which  has  assumed  further 
importance  from  the  fact  that  not  only  on  the  tunnel  systems  of  New- 
York  City,  but  on  the  new  tunnels  between  Manhattan  Island  and 
the  New  Jersey  and  Long  Island  shores,  electric  traction  is  to  be 
employed ;  w  hile  the  tunnels  will  be  long  without  any  intermediate 
e.xits. 


Edison  Association  Programme. 


As  previously  announced,  the  twenty- fourth  convention  (nineteenth 
annual  meeting)  of  the  .\ssociation  of  Edison  Illuminating  Com- 
panies will  be  held  at  The  Frontenac,  Thousand  Islands,  St.  Law- 
rence River,  New  York,  commencing  Tuesday,  September  8,  1903,  at 
9.30  A.  M.  Indications  promise  a  most  successful  convention  from 
every  point  of  view.  We  give  below  a  list  of  the  papers  prepared  to 
be  read  :  "Commercial  Experience  with  Nernst  and  Meridian  Lamps," 
by  ^Ir.  W.  B.  Thompson,  Detroit.  iNIich. ;  "Purchased  Electric  Power 
in  Factories,"  by  Mr.  E.  W.  Lloyd.  Chicago,  111. :  "Operating  Features 
of  High  Tension  Power  Stations,"  by  Mr.  W.  F.  Wells,  New  York, 
N.  Y. ;  "Position  of  Steam  Turbines  in  Central  Station  Operation," 
by  Mr.  August  Kreusi,  Schenectady,  N.  Y. ;  "Overhead  Pole  Line 
Construction  and  Operation."  by  Messrs.  A.  H.  Manwaring  and 
J.  T.  Hutchings,  Philadelphia.  Penn. ;  "Comparison  of  European  and 
.■\merican  Engineering  Practice."  by  ^Ir.  Charles  Schwartz.  Chicago. 
111.;  "Profitable  -Advertising."  by  Mr.  W.  H.  Johnson,  Philadelphia, 
Penn. ;  "The  Central  Station  and  the  Isolated  Plant."  by  Mr.  Douglass 
Burnett,  New  York,  N.  Y. ;  "Depreciation  in  Electric  Light  Plants; 
How  Estimated  and  -\pplied."  by  Mr.  H.  'S.l.  Edwards,  New  York. 
N.  Y. ;  "Selection  and  Installation  of  High-Tension  Switching  Ap- 
paratus," by  Mr.  Leonard  L.  Elden,  Boston,  Mass. ;  "Illumina- 
tion," by  Mr.  C.  P.  Steinmetz.  Schenectady.  N.  Y. ;  "Results 
Obtained  w'ith  Steam  Turbines  in  Milan,  Italy,"  by  Mr.  Guido 
Semenza,  Milan.  Italy:  ''The  Development  of  Summer  Light- 
ing," by  Mr.  E.  A.  Leslie.  Brooklyn.  N.  Y. :  "Notes  on  Commercial 
Features  of  European  Lighting  Practice,"  by  ^Ir.  .Arthur  Willia-rs. 
New  York,  N.  Y. 

Mr.  Louis  A.  Ferguson,  of  Chicago,  is  president,  and  Mr.  Wilson 
S    Howell,  of  New  York,  secretary. 


August  22,  1903. 
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The  New  D>inver  Telephone  Exchange  of  the 
Colorado  Telephone  Company. 


Iloors  are  laid  with  marble  tiling  and  in  the  operating  rooms  a 
marble  lithic  tile  floor  is  used.  Portland  cement  is  used  for  the 
basement    floor.      A   very   handsome   design   has   been   used   for  the 


BV   C.    W.    WllITNKY. 
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1  E  Colorado  Tele- 
phone Company  has 
recently  comjileted 
a  n  d  is  n  o  \v  occupying  a 
handsome  n  e  \v  four-story 
building  at  1421  Champa 
Street,  Denver.  The  com- 
pany had  entirely  outgrown 
its  former  building  on  Law- 
rence Street,  which  itself 
was  a  comparatively  mod- 
ern building.  In  the  new 
Iniilding  are  located  the 
CDinpany's  main  exchange 
and  tlie  local  and  general 
business  offices  for  the  man- 
agement of  the  entire  tele- 
phone system  of  the  State. 
Practically  everything  i  n 
the  building,  except  some  of 
the  ofifice  furnishings,  is  new 
and  of  the  most  modern 
construction,  this  being  especially  true  of  the  electrical  equipment. 

The  structure,  which  is  known  as  the  Telephone  Building,  is  a 
four-story  and  basement  building  and  has  ground  dimensions  of 
75  X  125  ft.,  is  entirely  fire-proof  throughout,  having  a  steel  frame 
consisting  of  24-in.  main  girders  and  12-in.  laterals,  with  cast-steel 
columns.  The  floors  are  formed  of  tile  laid  in  flat-arch  construction, 
with  the  hardwood  floor  laid  on  lag  strips.  Omaha  cream  pressed 
brick  and  pressed  terra-cotta  tiling  are  used  for  the  front,  with  stiff' 


IIG.  I. — DOOKW.W,  DENVER  TELEPHONE 
EXCHANGE. 


FIG.  2. —  NEW  TELEPHONE  BUILDING,  COLOR.\DO  TELEPHONE  COMP.\NY, 

DENVER. 

mud  brick  for  the  side  and  rear  walls.  All  partition  walls  are  of 
tiles,  while  the  ventilating  flues  in  the  side  walls  are  built  of  square 
sewer  tile.  The  building  is  designed  for  six  stories,  and  the  fifth 
floor  is  already  laid,  being  now  used   as  the  attic  floor.     The  hall 


FIG.  3. — UNDERGROUND  CABLES  ENTERING  BASEMENT  AND  CARRIED  TO 

CABLE    SLOTS. 

entrance  of  the  building,  the  emblematic  bell  being  the  chief  feature 
of  the  terra-cotta  repousse  work  and  also  of  the  stained-glass  w^indow 
over  the  doors.  The  architect  for  the  building  was  the  F.  E.  Ed- 
brooke  Architect  Company,  of  Denver. 

CABLE    RUN. 

The  40C-pair  underground  cables  connecting  with  the  underground 
distribution  of  the  city  enter  the  basement  of  the  building  from  the 
alley.  A  new  method  of  taking  the  cables  out  of  the  ducts  is  used, 
as  may  be  seen  in  the  accompanying  cut,  Fig.  3.  The  ends  of  the 
ducts  are  inclined  and  arranged  in  horizontal  rows  of  four,  with 
four  rows  in  a  set.  There  are  four  of  these  sets  and  each  is  directly 
under  a  vertical  cable  slot,  through  which  the  cables  are  carried  to 
ihe  cable  terminal  and  distributing  room  on  the  third  floor.  Pro- 
vision is  thus  made  for  the  entrance  of  64  400-pair  cables.  At  present 
there  are  17  400-pair  No.  22  paper-insulated  lead-covered  cables  and 
one  50-pair  cables  entering  this  cable  room.  The  400-pair  cables 
divide  into  two  branches,  each  consisting  of  a  200-pair  wood  and 
lead-covered  cable,  for  the  distribution  to  the  main  cable  racks  above. 

The  cable  slots  are  5  in.  wide  and  4  ft.  6  in.  long,  and  are  con- 
structed of  tile  in  a  special  wall  supported  on  steel  columns,  which 
are  entirely  independent  of  the  columns  supporting  the  building 
proper.  The  slots  are  plastered  smooth  on  the  inside  with  Colorado 
Portland  cement.  At  each  floor  there  are  openings  in  the  slots  and 
clamping  stations  for  supporting  the  cables.  Each  cable  is  clamped 
by  means  of  a  galvanized  clamp  bolted  to  an  iron  strip,  which  hooks 
over  a  steel  I-beam  embedded  in  the  masonry.  Each  cable  is  easily 
accessible  and  can  be  taken  out  or  repaired  without  interfering  with 
the  others. 

CABLE   DISTRIBUTION. 

The  200-pair  cables  enter  the  west  side  of  the  distributing  room 
and  are  carried  under  Linden  steel -plate  flooring  to  the  vertical  racks 
of  the  main  distributing  frame.  Each  vertical  is  designed  to  carry 
250  pairs'of  lines,  but  at  present  is  equipped  with  only  200  protectors. 
Of  the  58  verticals  on  the  fr^me,  35  are  now  equipped.  When  the 
capacity  of  the  exchange  will  require  the  additional  50  protectors  on 
top  of  each  rack,  a  200-pair  cable  will  be  split  in  four  50-pair  cables, 
one  going  to  the  top  of  each  vertical. 

From  the  verticals  the  circuits  are  carried  to  the  10-rack  hori- 
zontal side  of  the  frame  and  there  combined  into  2C)-pair  flat  cables. 
in  which  form  they  are  carried  to  the  intermediate  distributing  frame. 
From   this    frame   the   three-wire   circuits   are   carried   in   20-circuit 
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cubli-s  to  the  »llb^cnl)l•rs'  iiiiilU|)lc  and  iruiikiiiK  boanK  on  tlic  lloor 
above.  Hack  ol  the  niternii'ihate  frame  are  the  rehiy  racks,  while 
in  the  .southwest  corner  of  the  room  arc  coil  rucks  and  the  (use  board. 
.Ml  of  the  telepliune  apparatus  is  built  in  conformity  with  the  latest 
and  most  approved  practice  ol  the  Western  HIectric  Company,  of 
Chicago.  .Ml  cabling  tiuuiinliciut  the  ixchanKc  is  run  in  m,  jo  or 
50-pair  (lat  cable,  which  makes  a  very  compact  construction. 

The  fuseboard  is  about  10  ft.  high  and  is  formed  of  two  black  slate 
panels.  There  is  a  fuse  on  this  board  for  each  pair  of  operators' 
ciirtis  on  the  subscribers'  iioard.  There  liemg  17  cords  to  each  posi- 
tion, the  fuses  arc  arranged  in  sets  of  17.  There  arc  also  on  this 
board  for  each  operator's  position  three  fuses  for  line  signal  lamps, 
two  for  supervisory  lamps  and  one  for  the  operator's  transmitter 
b.ittery  circuit.  Each  subscriber's  circuit  is  thus  protected  when 
making  a  call  through  the  operator's  cord,  while  additional  protection 
is  given  by  three  supervisory-lamp  fuses  installed  on  the  board  for 
each  position  atid  by  fuses  for  each  set  of  three  o|)eralor's  cords. 
The  fuses  on  the  fuseboard  are  arranged  so  that  when  one  blows  a 
spring  makes  contact  with  a  third  bus-bar,  thus  completing  a  new- 
circuit,  lighting  a  signal  lamp  on  the  cud  of  the  row  and  ringiuR  a 
bell  to  call  the  attention  of  the  trouble  man,  Fig.  4. 

I'OWER  EQUIPMENT. 

The  power  inslallation  consists  of  a  three-panel  switchboard,  two 
duplicate  motor-generator  charging  sets,  a  11 -cell  storage  battery  and 
ringing  and  testing  machines.  Fig.  8.  Each  charging  set  consists  of  a 
jo-hp,  500-volt,  direct-current  motor  driving  through  a  mechanical 
connection  a  30-volt,  400-amp.  generator.  F'ower  is  regularly  obtained 
fiom  the  440-volt  lighting  circuit  of  the  Denver  Gas  &  Electric  Com- 
pany, but  a  reserve  connection  is  provided  with  the  500-volt  railway 
circuit  of  the  Denver  City  Tramway  Company. 

The  switchboard  is  built  of  black  slate  and  is  eciuipped  with  flush 
instruments.  On  the  first  or  motor  panel  is  a  500-anip.,  double-read- 
ing ammeter,  rheostats,  single-pole  field  switches  and  500-amp., 
double-pole,  single-throw,  quick-break  switches  for  the  motors. 
At  the  bottom  of  the  panel  is  a  double-pole,  double-throw  main 
switch  for  throwing  the  system  on  the  440-vo!t  lighting  circuit  or 
on  the  reserve  500-volt  railway  circuit.  When  the  500-volt  current 
i.?  used  field  resistance  of  the  motors  is  cut  out  so  as  to  keep  the 
speed  of  the  generators  uniform. 


suiKle-throw  swMches  control  the  generator  circuits.  The  circuit- 
Itieakera  arc  provided  with  reverse-current  coil*  for  throwing  the 
breakers  in  case  n  generator  should  be  cut  in  to  charge  the  battery 
with  a  voltage  lower    than  the  battery  voltage. 

The   storage   battery    is    located    in    a    small    room    adjoining    the 
<listributing  ami  power  room.     It  consists  of  11   chloride  lead  cells 


FIG.   4. — FUSE  BOARD   .\XD  COIL  RACK. 

The  second  panel  has  a  Weston  500-amp.  ammeter,  with  switch 
for  the  II  cells  of  battery  and  for  two  counter  e.m.f  cells.  This 
panel  also  has  the  switches  for  the -ringing  and  testing  machines. 
The  storage  battery  is  controlled  from  the  third  panel,  which  is 
equipped  with  a  40  or  4-volt  voltmeter  and  a  commutator  switch 
for  reading  the  voltage  of  the  individual  cells.     Two  double-pole, 


FIG.    5. — END  OF    I.NTEK.MEUIATE  DISTKIIiUTI  NG   FRAME,    SHOWI.VG   20-DUCT 
TRUM.E-LI.NE  CABLES    LEADING   TO    .MULTIPLE    BOARD. 

made  by  the  Electric  Storage  Battery  Company,  equipped  with 
21  plates,  but  with  space  for  10  additional  plates.  The  normal  rate 
of  charge  of  the  battery  is  200  amp.  The  cells  are  set  up  on  wooden 
bo.xes,  which,  when  drawn  out,  allow  the  cells  to  be  dropped  away 
from  the  plates  and  removed.  For  supporting  the  plates  a  pipe  is 
hung  from  the  ceiling  on  v\hich  a  block  and  tackle  can  be  easily  ar- 
ranged. .\  Bristol  recording  amperemeter  for  the  battery  is  mounted 
near  the  battery  room  door.  Two  counter  e.m.f.  cells  are  provided 
for  holding  down  the  voltage  to  20  volts  for  the  ringing  machines, 
while  the  battery  is  being  charged. 

The  rest  of  the  power  equipment  includes  two  combination  ringing 
machines,  a  440-voIt  primary  motor-generator  set,  with  200-volt,  2- 
anip.  secondary  for  supplying  current  for  the  telegraph  circuits,  a 
Crocker-Wheeler  yi-hp  motor-generator  for  giving  500  to  700-volt 
current  for  use  in  making  semi-annual  cable  tests,  and  a  ringing 
n;achine  for  use  on  the  toll  lines  during  the  day  time. 

OPERATING   ROOM. 

The  main  operating  room  of  the  exchange  is  120  ft.  long  and  34 
ft.  wide  for  most  of  the  length.  At  the  south  end  the  room  widens 
out  10  ft.  more  to  make  space  for  the  stairway  to  the  operators' 
quarters  on  the  floor  below.  The  main  subscribers'  or  A  switchboard 
is  located  in  straight  sections  on  the  west  side  of  the  room.  It  is 
90  ft.  8  in.  long  and  is  4  ft.  3^  in.  wide,  and  forms  one  of  the  longest 
straight  stretches  of  switchboard  in  the  country.  It  is  a  standard 
local  relay,  multiple,  central-energy,  lamp-signal  board  and  consists 
of  16  eight-panel,  three-position  sections.  The  ultimate  equipment 
of  the  board  will  have  a  total  capacity  of  g.6oo  lines,  divided  into  26 
sections.  Space  is  provided  for  adding  two  new  sections  to  the 
present  board,  making  the  total  length  of  the  straight  i8-section  board 
102  ft.  The  other  eight  sections  will  be  placed  on  the  opposite  side 
of  the  room  towards  the  south  end.  (See  Figs.  5,  6.  7,  9.  10.  ii.  12 
and  13.) 

The  board  is  equipped  with  Montauk  fire  cable  and  is  further 
protected  w-ith  extinguishers  and  sand  and  blankets.  There  are  also 
asbestos  fire  panels  between  the  cord  shelf  and  multiple  cables. 
Rolling  curtains  are  provided  for  the  back  of  the  board  instead  of 
movable  panels.  .\11  the  operators'  telephone  apparatus  is  located 
on  a  special  shelf  and  is  covered  with  hinged  tin  covers.     This  shelf 


kig.  7. — toll  board,  showing  line  operators'  sections  and  chief 
operator's  desk. 


FIG.   9. — DETAIL  OF  REMOVABLE  BASEBOARD,   SHOWING   WIRING  TERMINALS 

FOR   DESKS,   ETC. 


FIG.    10.— EIGHT-PANEL.   THREE-POSITION    SECTION   OF   MAIN   A   BOARD, 
WITH  ONE  OPKRATOr's  CIRCUIT  EXPOSED. 


FIG.    II. — REAR  OF   .MAIN    A  SWITCHBOARD  FROM   SOUTH   END. 


\iE\VS  OF  THE  DENVER  KXCll.WGE,  COLOR.ADO    TELEPHONE  COMP.WV 
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is  just  buck  ui  aiul  brluw  tlu-  cord  >lirlf,  iii>tc!ul  of  at  tlu-  icip  i>f  the 
frame  as  forim-rly. 

Tlie  present  capacity  of  the  board  is  5,000  lines  and  there  arc  con- 
nected 4,oj7  multiple  lines,  carrying  6,815  stations,  of  which  5,090 
arc  business  stations  and  1,7^5  residence  stations.  There  are  also 
4(XJ  party  line  circuits  on  tlie  board,  but  these  are  not  on  the  null- 
tiples.  The  board  has  47  operators'  positions,  panel  No.  40  on  the 
extreme  left  bein^  eipiipped  with  voltmeter  and  other  apparatus  for 
testing.  All  preliiuinary  testing  is  done  by  this  operator,  who  reports 
to  the  operators  at  the  four-position  wire  chief's  desk  in  tlie  dis- 
tributing room  on  the  floor  below.  This  position  will  eveiitu.illy  be 
connected  with  the  wire  chiefs  by  pneumatic  tube  service  for  sending 
reports  of  trotible. 

Next  to  this  testing  position  is  one  provided  with  i()0  jacks  fur  the 
company's  private  branch  exchange. 

The  service  distribution  on  the  board  is  made  up  as  follow^: 
1,258  rtat-ratc  lines  carrying  ^,040  stations,  1,781  message  rate  tally 
lines  supplying  j.jOj  stations;  50,?  prepayment  nickel  lines  carrying 
1,985  stations,  and  485  automatic  pay  station  lines,  carrying  5J7 
stations.  The  503  prepayment  nickel  lines  are  divided  into  361  10- 
party  lines  and  14^  two-party  lines,  .\s  a  rule  not  more  than  six 
stations  are  put  011  a  10-party  circuit,  and  the  designation  >trips  are 
marked  for  the  stations  actually  in  service  on  the  different  lines. 
The  operator's  shelf  is  provided  with  throw-over  levers,  so  that  the 
calling  party  inay  be  cut  out  and  kept  from  the  connection  desired 
until  the  nickel  is  registered. 

L)itTcreiU  markings  are  used  on  tlie  line  >ign;ii  lamps  to  designate 
the  various  classes  of  service  and  for  some  of  the  lines  cut  glass  is 
used  over  the  lamps.  On  the  automatic  pay  station  lines,  which 
supply  drug  stores,  restaurants,  hotels  and  saloons,  a  separate  color 
is  used  to  distinguish  the  drug  store  stations  from  the  others.  In 
accordance  with  the  city  charter,  the  company  is  required  to  give 
free  physician  calls  from  drug  stores,  and  the  different  colored  lamps 
are  used  so  that  no  physician  may  be  called  from  a  hotel,  restaurant 
or  saloon  without  the  paying  of  the  regular  charge.  On  the  multiple 
section  of  the  board  the  different  jacks  belonging  to  the  trunk  lines 
of  a  firm  having  a  private  branch  exchange  are  enclosed  by  white 
lines,  so  as  to  aid  the  operator  in  getting  connection  with  that  firm's 
private  operator. 

There  are  five  supervisors  for  the  subscribers'  board  and  they  are 
provided  with  stands  in  accordance  with  the  latest  practice  of  the 
Bell  Company.  There  is  also  a  manager's  desk  and  at  the  north  end 
of  the  room  is  installed  a  four-posilion  information  desk.  The 
operators  at  this  board  are  connected  with  the  different  positions  on 
the  A  board  and  are,  from  the  subscriber's  standpoint,  the  "chief 
operators"  of  the  exchange.  So  many  trivial  and  unnecessary  calls 
are  made  for  the  "chief  operator"  that  the  subscriber  is  connected 
with  one  of  the  information  clerks,  who  invariably  can  give  the  same 
satisfaction  to  the  complaining  subscriber  as  could  the  manager  of 
the  operating  room,  who  is  thus  relieved  of  a  vast  amount  of  trouble. 
The  information  clerks  also  are  called  upon  to  answer  a  vast  number 
of  questions  as  to  the  time  of  day,  the  baseball  score,  the  time  of 
trains,  train  reports,  location  of  fires  and  anything  else  of  interest. 
Their  principal  work,  however,  is  supplying  information  concerning 
numbers  of  new  subscribers  and  addresses  of  subscribers. 

Back  of  the  board  is  a  clerk  with  two  complete  card  indices.  One 
index  contains  the  names  and  addresses  of  subscribers,  arranged 
numerically  according  to  their  telephone  numbers.  The  other  index 
is  one  not  usually  found  in  large  telephone  exchanges.  It  is  indexed 
alphabetically  by  streets  and  numerically  by  street  numbers  under 
the  different  subscribers'  stations.  This  inde.x  is  used  to  supply 
information  as  to  the  name  or  telephone  number  of  a  party  living 
at  a  certain  address.  The  company  has  as  many  as  100  calls  a  day 
from  people  who  have  remembered  the  addresses  of  subscribers,  but 
have  not  in  mind  the  person's  name  or  his  telephone  number.  The 
company's  ability  to  supply  this  information  has  been  a  great  con- 
venience to  the  subscribers. 

Across  from  the  subscribers'  board  at  the  north  end  of  the  room 
is  the  trunking  or  B  board.  This  board  now  has  five  tw'O-position 
sections  and  when  completed  will  have  three  additional  sections. 

TOLL   BO.XRD. 

In  a  room  20  ft.  long  and  18  ft.  wide,  next  to  the  local  operating 
room,  is  the  toll  board.  This  board  is  divided  into  10  two-position 
line  operators'  sections  on  the  north  side  and  three  two-position  re- 
cording operators'  sections  on  the  south  side.  Xext  to  the  recording 
sections   is  the  toll-receiving  and  distributing   clerk.     The   ultimate 


e(|uipineiit  of  the  toll  board  »ill  consist  of  .^4  two-position  sections. 

The  toll  board  is  provided  with  .'i  pneumatic  tube  system  for  dis- 
tributing the  toll  orders,  similar  to  that  in  use  in  the  New  York 
and  I'hiladelpliia  Hell  exchanges.  In  the  old  exchange  this  service 
was  perfoinied  by  young  gif's.  The  recording  operators  receive  the 
re(|Uests  for  toll  connections  from  the  subscribers  through  the  local 
switchlioard.  They  record  the  information  concerning  the  desired 
toll  connection  oil  a  slip,  which  is  carried  by  a  pneumatic  tube  to 
the  receiving  and  distributing  clerk.  This  clerk  sends  the  order  to 
the  proper  toll-line  oper.ilor,  who  makes  the  desired  connection.  On 
the  shelf  (jf  e;ich  recording  section  there  is  iust.illed  a  (later  of  the 
.American  Clock  Company's  make,  connected  with  a  master  clock, 
which  changes  the  dates  every  minute.  For  each  toll-line  operator's 
section  there  is  mounted  in  the  shelf  a  calcnlagraph,  which  records 
on  the  toll  slip  the  lime  and  d.ili-  ;oid  the  el.ipsed  time  of  the  toll 
connection. 

The  blower  for  the  pneumatic  service  is  a  No.  2  Green  rotary 
blower  and  is  installed  in  the  attic.  It  is  driven  by  a  2.)4-hp,  500-volt, 
direct-connected  motor. 

Ill  the  toll  board  room  are  a  supervisor's  stand  and  a  chief  oper- 
ator's de»k,  the  title  of  chief  operator  being  restricted  to  the  toll 
department.  There  are  at  prtsent  41  total  lines  leaving  from  the 
Denver  exchange  and  connecting  with  all  parts  of  the  State.  The 
loll  wire  chief's  desk  is  in  the  cable  terminal  room  and  is  provided 
with  resistance  and  galvanometer  for  testing  for  trouble  and  grounds, 
the  Varley  test  being  used.  Further  mention  of  the  company's  toll 
business  will  be  made  later. 

NEW    BO.VRD   CUT  OVER    IN    THREE    .MINUTES. 

The  new  switchboards  were  cut  into  service  on  July  12,  the  cut 
over  from  the  old  exchange  occupying  but  three  minutes.  At  the  old 
cable  room  strings  had  been  attached  to  the  protectors  on  the  ver- 
ticals of  the  main  distributing  frame  and  at  a  given  signal  they  were 
all  pulled  out,  thus  cutting  off  the  old  exchange.  At  the  same  time 
each  of  the  operators  on  the  new  board  plugged  into  the  answering 
jacks,  which  operation  opened  the  relay  coils  and  let  fall  small  mica 
or  celluloid  discs  that  had  been  placed  in  the  coils  to  insulate  them. 
Men  in  the  cable  room  assisted  in  removing  any  discs  that  did  not 
fall  when  the  operators  plugged  in. 

The  company  in  the  main  exchange  is  handling  about  50,000  line 
calls  a  day,  about  15,000  incorning  trunk  calls  and  8,000  outgoing 
trunk  calls. 

operators'  quarters  and  offices. 

On  the  third  floor,  besides  the  cable  terminal  and  power  room 
already  described,  there  are  a  locker  room  with  expanded  metal 
lockers,  a  well-appointed  toilet  room,  a  retiring  or  rest  room,  a  lunch 
room  and  kitchen  and  an  invalids'  room  for  the  operators.  The 
olTices  of  the  traffic  manager  are  also  on  this  floor. 

The  second  floor  contains  the  handsome  quarters  of  the  president 
and  general  manager,  E.  B.  Field,  which  are  finished  in  Flemish  oak. 
Other  offices  on  this  floor  include  those  of  the  accounting  and  the 
engineering  departments  and  the  general  superintendent.  On  the 
first  floor  are  a  well-arranged  public  office,  with  six  long-distance 
telephone  booths,  the  treasurer's  department,  collector's  room,  con- 
tract department,  recording  and  filing  clerk  and  stationery  and  store 
room.  The  basement  contains  the  maintenance  department,  the 
equipment  work  room  and  the  A.  D.  T.  department.  In  the  north- 
west corner  of  the  basement  are  installed  two  8o-hp  tubular  boilers. 
These  boilers  are  used  for  heating  the  building,  but  are  built  for 
power  purposes  so  that  if  necessary  a  power  plant  may  be  installed. 

LIGHTING   AND    WIRING   FEATURES. 

The  building  is  very  well  lighted  by  windows  and  skylights  and 
excellent  artificial  lighting  is  supplied  by  incandescent  lamps.  All 
wiring  is  run  in  steel  bricated  conduit  and  floor  outlets  are  provided 
at  various  points  in  the  different  rooms  for  desk  lights.  The  tele- 
phone switchboards  are  lighted  by  the  trough  system.  In  the  center 
of  the  building  is  a  wire  and  pipe  shaft  through  which  the  steam 
and  water  pipes  and  light  wires  are  carried  to  the  different  floors. 

A  very  useful  feature  of  the  building  is  the  system  of  baseboard 
w-iring  for  the  local  telephone  service.  Starting  from  the  company's 
private  branch  exchange  position  on  the  main  board,  trunk  line 
cables  are  carried  down  the  pipe  shaft,  connecting  racks  being  placed 
at  each  floor.  From  these  racks  branch  cables  are  carried  to  a 
central  location  in  each  department.  These  locations  are  generally 
behind  the  baseboard  and  from  them  cables  are  run  to  the  different 
desks  in  the  department.  All  the  wooden  baseboards  in  the  building 
are  removable  and  are  lined  with  tile.     One  of  these  cable  locations 
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is  shown  in  tlic  accoiiipaiiying  illiistraticjii.  Under  the  floors  con- 
necting with  numerous  outlets  for  tlie  desks  are  galvanized  iron 
ducts  covered  with  3/16-in.  Linden  steel  floor  plates.  These  plates 
protect  the  cables  from  any  nails  that  might  be  driven  through  the 
hoor.  The  molding  in  many  of  the  rooms  is  wired  and  cables  may 
also  be  run  from  the  intermediate  frame  through  the  tile  ventilating 
flues  with  outlets  through  the  registers.  In  this  way  telephone  wires 
may  be  run  to  any  point  in  the  building  and  any  desired  connection 


miles  long  by  one-half  mile  wide  and  the  district  is  being  extended 
in  the  southern  part  of  the  city.  There  is  a  total  length  of  conduit 
trench  of  61,995  ^t-  'his  length  being  exclusive  of  the  length  of 
manholes,  of  which  there  are  230.  The  total  capacity  of  the  conduit 
in  duct  feet  is  477,647  ft.  About  22,000  ft.  of  bituminized  fibre  con- 
duit, the  American  Conduit  Company's  make,  has  been  laid  during 
the  last  year,  but  most  of  the  conduit  is  Camp  vitrified  clay,  single 
duct. 
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Fig.  12. — Diagram  of  Switchboard  Plan. 


made  without  damaging  the  floor  or  walls.  By  cross-connecting 
the  baseboard  terminals  circuits  may  be  provided  for  bells,  buzzers, 
private  telephones,  clock  service,  fire  alarms  or  almost  anything  re- 
(juiring  electrical  connections. 

The  engineering  department  plans  to  install  an  independent  power 
switchboard  for  miscellaneous  purposes,  in  a  space  back  of  the  main 
power  board  in  the  terminal  room.  This  board  will  be  equipped  with 
a  variety  of  apparatus  for  testing  purposes,  private  storage  battery 
service,  telegraph  circuits,  clock  daters,  A.  D.  T.  power  and  anything 
else  that  is  distinguished  from  the  general  power  supply. 

OTHER  DENVER  EXCHANGES   AND  LOCAL  DISTRIBUTION. 

The  Colorado  Telephone  Company  has  two  branch  exchanges  in 


Leaving  the  main  exchange  there  are  17  400-pair  lead-covered 
paper-insulated  cables  and  one  so-pair  lead  cable.  Multiple  cables 
are  used  throughout  in  distributing.  There  is  a  total  of  210,000  ft. 
of  underground  cable  installed  in  the  city,  of  which  6,200  ft.  is  400- 
pair,  73.000  ft.  200-pair,  115,000  ft.  lOO-pair  and  10.000  ft.  50-pair 
cable,  the  remainder  being  70,  60,  55,  30,  25  and  20-pair  cable. 

The  aerial  distribution  from  all  three  exchanges  comprise  430  miles 
of  pole  lines  carrying  5,190  miles  of  wire,  and  includes  71,689  ft.  of 
loo-pair  cable,  184,035  ft.  of  50-pair  cable  and  9,693  ft.  of  25-pair 
cable. 

The  maintenance  department  of  the  telephone  company  is  now  busy 
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Fig.  13. — Plan  of  E.xchange  Floor. 


Denver,  the  South  and  York  exchanges,  and  these  also  are  equipped 
with  relay  multiple  central-energy  boards,  so  that  the  entire  city 
Fvstem  is  now  using  the  latest  and  most  modern  apparatus.  In  all 
three  exchanges  there  are  5,474  lines  connected  supplying  10,061 
stations.  The  distribution  of  the  different  services  for  the  three 
exchanges  is  as  follows:  1.467  flat  rate  lines,  carrying  2,292  sta- 
tions; 202  message  rate  meter  lines,  carrying  260  stations:  2,336 
message  rate  tally  lines,  carrying  3,083  stations ;  905  prepayment 
nickel  lines,  carrying  3,813  stations ;  564  automatic  pay  lines,  carrying 
613  stations. 

The   tindergrtuuul    district   of  the  city  covers   an   area   about   three 


taking  out  the  old  instrument  magnets  and  installing  the  new  com- 
mon-battery telephones.  About  150  changes  are  being  made  daily. 
In  this  department  there  are  employed  120  men,  including  the  wire 
chiefs,  and  their  work  embraces  the  maintenance  of  the  entire  State, 
as  well  as  the  local  system.  Upon  cutting  in  the  new  telephone 
switchboard  there  were  only  145  permanent  signals  of  trouble  on  the 
board,  while  as  many  as  700  or  800  would  not  have  been  unusual. 
Twenty  days  after  the  new  board  was  started  there  were  only  seven 
permanent  trouble  signals  on  the  main  exchange.  This  is  also  con- 
sidered a  remarkably  low  record,  as  on  a  board  of  this  size  from 
75  to  80  permanent  trouble  signals  might  reasonably  be  expected. 
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The  lMi>iiu's-.  and  profcsiiiiiiiitl  rates  fur  teli-pliDnc  scrviii-  in  l)fn- 
vcr  arc  as  follows;  Unmeasured  service,  imlividtial  iiiic,  $ijo  a 
year;  nicasnn-il  service,  indiviilual  line,  joo  calls,  $50,  with  a  sliding 
scale  and  fonr  and  three  cents  fur  cxces-  calls;  two-party  line,  ^oa 
calls,  $4J  and  up,  with  live  and  fiuir  cents  for  excess  calls;  lo-party 
nickel  line,  seven  cents  a  day;  ptihlic  pay  station  line,  $5  guarantee 
a  month  and  conversations  five  cents  each.  Residence  rates  for 
nnineasured  service  are  $<K>  for  incjividnal  lines  and  pit^  for  two-parly 
lines;  measured  ser\  ice,  inilividual  line,  is  $.(j  for  jtxi  calls  ;md  two- 
party  line,  $jo  for  400  calls,  both  with  sliding  scales  above  400  calls; 
two-party  lines  guarantee  10  cents  a  day  and  lo-party  lines  guar- 
antee tue  cents  a  day:  individual  lines,  with  coin-receiving  device,  are 
$4  for  («  calls  per  month. 

TOLL   LINKS    AND  STATE   EXCHANGE. 

Colorado  is  unique  for  a  Western  State,  in  that  it  has  more  loll 
lines  per  capita  than  any  other  State  outside  of  New  York.  .\s 
shown  on  the  map  in  l-'ig.  14,  the  toll  line>  of  the  company  radiate 
from  Denver,  Colorado  Springs  and  Pueblo  and  reach  all  the  im 
portant  cities  and  mining  camps  in  the  State,  while  connection^;  uit!i 
Wyoming,  Montana  and  L'tah  are  obtained 
through  the  Rocky  Mountain  Hell  Telephone 
Company's  .system  at  Cheyenne,  Wyoming. 
There  arc  now  in  operation  or  ordered  for 
inuueiliate  construction  2. ,^00  miles  of  toll 
pole  lines,  carrying  12,000  miles  of  copper 
wire. 

Of  the  41  toll  lines  radiating  from  Denver. 
15  circuits  lead  to  Colorado  Springs,  9  of 
them  going  on  to  Pueblo  and  southern 
points.  From  Colorado  Springs  to  Cripple 
Creek  there  are  20  circuits,  this  forming  the 
heaviest  toll  line  in  the  State.  This  large 
number  of  circuits  is  occasioned  by  the  large 
amount  of  mining  business  done  in  the  Crip- 
ple Creek  District.  Many  of  the  mine  own- 
ers live  in  Colorado  Springs  and  there  arc 
several  private  lines  for  their  use. 

Leading  west  from  Denver  to  Central  City 
there  are  nine  circuits  and  three  of  these  are 
continued  west  to  the  Leadville  district  and 
from  there  two  lines  are  carried  farther  on 
to  Glenwood  Springs  and  Grand  Junction 
in  the  western  part  of  the  State.  Beyond 
Central  City  the  lines  cross  the  Continental 
Divide  over  .Argentine  Pass  at  an  elevation 
of  nearly  14.000  ft.,  the  circuits  being  carried 
in  three  No.  9  and  No.  12  two-pair  sub- 
marine cables  for  a  distance  of  114  miles. 
The  circuits  are  carried  over  Mosquito  Pass 
and  Independence  Pass  in  similar  manner. 
The  cables  are  buried  a  short  distance  in  the 
ground  so  that  they  will  not  be  damaged  by 
snow  or  wind. 

In  Pueblo  the  company  has  recently  com- 
pleted an  additional  story  on  its  exchange  building  and  has  installed 
a  new  common-battery  equipment  with  an  ultimate  capacity  of  4,200 
lines.  The  present  equipment  of  the  exchange  is  1,600  lines  carrying 
2,500  subscribers.  In  most  of  the  town  wires  have  been  placed  under- 
ground, the  Camp  single-duct  conduit  being  used. 

At  Salida  a  new  building  has  just  been  completed  and  a  common- 
battery  equipment  installed  with  an  ultimate  capacity  of  1,000  lines, 
equipped  for  400  lines.  This  new  board  takes  the  place  of  an  exchange 
outfit  that  was  installed  about  five  years  ago  by  the  Salida  Telephone 
Company,  which  has  since  sold  out  its  business  to  the  Colorado  Tele- 
phone Company. 

During  the  last  few  months  the  company  has  completed  a  new 
copper  toll  line  from  Delta  to  Paonia,  a  distance  of  35  miles.  Small 
exchanges  are  located  at  Paonia  and  Hotchkiss.  these  towns  with 
Delta  being  located  in  the  recently  developed  fruit  section  in  the 
\\''estern  part  of  the  State. 

The  company  has  at  present  under  way  the  construction  of  a 
30-mile  line  from  Durango  to  Mancos,  with  an  exchange  at  the  latter 
point ;  a  line  from  Buena  Vista  to  Salida,  28  miles ;  one  from  Cripple 
Creek  to  Salida,  65  miles;  one  from  Salida  to  Alamosa,  102  miles, 
and  one  from  Alamosa,  westerward  to  Del  Norte,  a  distance  of  30 
miles. 


AmoUK  the  ilnpl^•M■nu•nl^  planned  for  execution  diirmg  the  present 
jiar  are  a  line  from  Ijeorgetown  to  Hot  Sulphur  Springs,  50  miles, 
on  the  route  of  the  new  MolTat  Short  Line,  and  the  stringing  of  ad- 
ditional circuits  on  the  lines  between  Denver  and  Triniil.id,  Denver 
imd  Cheyenne  aixl  (irand  Junction  ;md  Durango.  The  lines  to  Chey- 
emie  will  coimcct  with  those  of  the  Rocky  Mountain  IJell  Telephone 
Conipany,  now  being  built  from  Cheyenne  into  Montana. 

/\t  Trinid,'id  the  Colorado  company  has  purchased  grouml  and  is 
preparing  jdans  for  the  erection  of  a  new  exchange  building.  A 
ciinunon-battcry  system  will  be  installed  and  the  wires  will  be  placed 
underground  in  the  business  part  of  the  city.  Trinidad  has  a  popu- 
l.ition  of  7,000  people,  and  has  I,o8o  telephone  sidiscribcrs,  a  very  large 
proportion  fur  a  lU-ll  operating  company,  and  one  that  might  be 
envied  by  many   [•'astern   Hell  exchanges. 

At  Houlder  ground  has  been  purchased  and  plans  arc  being  pre- 
pared for  an  exchange  building  that  will  have  a  common-battery  sys- 
tem, with  iillini.ite  capacity  of  1,600  lines,  equipped  with  6fxj  lines 
for  800  sub-icribers,  The  wires  in  the  business  district  will  be  put 
underground.  At  Farmington,  New  Mexico,  a  new  exchange  is  to 
Ik    opened   wiili    ij;   snbscribers,  and  a  l)ranch  exchange  at   Aztec. 
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Fig.  14. — Principal  Toll  Lines  and  Connections,  Colorado   1'elephone  Company. 


The  Colorado  company  is  also  rebuilding  its  plants  at  Conejos,  Del 
Norte,  Monte  Vista  and  Saguache.  At  Buena  Vista  the  company  has 
recently  taken  over  the  independent  automatic  system,  remodeling 
the  plant  and  installing  its  own  apparatus. 

The  company  is  now  extending  its  southern  limit  from  Raton, 
New  Mexico,  to  Las  Vegas,  120  miles  distant.  On  the  east  the 
system  extends  to  Holly,  Colo.,  six  miles  from  the  Kansas  State 
boundary.  The  western  limit  is  Grand  Junction,  while  on  the  north 
the  system  ends  at  Cheyenne,  Wyo.  Although  the  Colorado  system 
crosses  the  southern  boundary  of  the  State  at  two  points  and  almost 
touches  the  eastern  and  western  boundaries,  it  has  only  one  con- 
necting point  with  other  systems,  that  being  at  Cheyenne,  as  already 
mentioned. 

Throughout  its  whole  toll  system  the  company  uses  a  high-grade 
construction,  with  Nos.  12,  9  and  8  all  copper  metallic  circuits.  There 
are  a  very  few-  grounded  lines  in  the  State,  but  they  are  being  weeded 
out  as  rapidly  as  possible.  An  interesting  piece  of  toll  line  work  is 
used  in  the  San  Juan  country,  where  on  account  of  the  heavy  snow 
slides,  cables  cannot  be  used.  The  construction  consists  of  long 
spans  from  1,000  to  1,400  ft.  in  length  stretched  from  one  rocky  point 
to  another,  the  highest  grade  %-'m.  steel  strands  being  used.  The 
maintenance  of  lines  in  that  section  is  very  expensive. 
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The  rates  for  toll  service  run  from  20  cents  up,  according  to  the 
distance,  with  lower  rates  for  night  service.  .Ml  rates  are  based  on 
the  three-minute  service  system,  .^s  a  rule,  all  orders  for  toll  con- 
nections between  exchanges  are  sent  by  telegraph  over  the  company's 
own  telephone  wires.     No  commercial  telegraph  business  is  done. 

The  company  has  adopted  the  policy  of  collecting  for  a  toll  con- 
nection as  soon  as  possible  after  it  is  made.  The  collecting  is  done 
twice  a  day,  and  it  is  very  seldom  that  a  bill  is  presented  more  than 
24  hours  after  the  service  is  given.  In  this  way  the  subscriber  can 
have  no  excuse  to  forget  that  he  used  the  toll  line,  and  the  company 
has  no  bad  accounts.  This  system  seems  to  work  with  greater  satis- 
faction in  Denver  than  elsewhere,  as  in  this  city  there  are  many  tran- 
sients, who  would  be  gone  before  the  monthly  or  quarterly  collector 
could  get  around.  The  company  gets  out  toll  script  in  5,  10  and  25- 
cent  values,  wliich  is  sold  to  the  subscribers  without  discount.  For 
large  customers  the  company  sells  $600  worth  of  coupons  for  $480, 
the  coupons  being  good  for  one  year. 

M.\N.\GEMEN'T. 

The  inability  of  independent  operating  companies  to  obtain  a  foot- 
ing in  Colorado  may  be  explained  by  the  liberal  and  broad-minded 
policy  adopted  by  E.  B.  Field,  the  president  and  general  manager  of 
the  Colorado  Telephone  Company,  in  giving  good  service  throughout 
the  State  and  in  endeavoring  to  meet  the  needs  and  demands  of  the 
public  in  every  reasonable  way.  There  is  but  little  of  that  antag- 
onistic feeling  against  the  ctMiipany  that  has  prompted  ^o  many  -lU- 
zens  in  Western  cities  to  interest  themselves  in  companies  to  fight 
the  Bell  exchanges.  There  are  but  two  or  three  independent  ex- 
changes in  the  State  and  none  of  them  are  said  to  be  in  an  over- 
prosperous  condition.  An  ordinance  for  an  independent  franchise  in 
Colorado  Springs  was  recently  defeated,  and  several  members  of  the 
Denver  Charter  Convention  have  put  themselves  on  record  as  op- 
posed to  a  competing  telephone  company  in  that  city. 

The  management  of  the  Colorado  company  has  always  been  an 
enterprising  one,  and  many  features  that  are  now  standard  Bell 
practices  were  originated  or  early  introduced  in  Denver.  Mr.  Field 
is  ably  seconded  in  his  liberal  policy  by  E.  M.  Burgess,  general  super- 
intendent of  the  company,  while  other  efficient  officials  are  H.  A. 
Rhodes,  engineer;  F.  A.  Cannon,  superintendent  of  construction: 
C.  L.  Titus,  superintendent  of  maintenance,  and  W.  F.  Brown,  man- 
ager of  the  traffic  and  operating  departments. 


The  Colorado  Electric  Light,  Power  and  Railway 
Association. 


As  the  result  of  a  very  enthusiastic  meeting  of  electric  lighting, 
power  and  street  railway  men  in  Denver,  Colo.,  on  August  12,  the 
Colorado  Electric  Light,  Power  &  Railway  Association  was  or- 
ganized. The  meeting  had  been  called  by  Mr.  George  B.  Tripp,  of 
Colorado  Springs,  and  representatives  were  present  from  19  com- 
panies operating  in  Denver,  Colorado  Springs,  Pueblo,  Greeley  and 
other  points  in  the  State.  Through  the  courtesy  of  Mr.  Henry  L. 
Doherty,  the  meeting  was  held  in  the  rooms  of  the  Denver  Gas  & 
Electric  Company.  J.  F.  Vail  was  made  temporary  chairman  and  a 
constitution  and  by-laws  were  adopted,  subject  to  future  correction. 
The  following  permanent  officers  were  chosen  to  serve  until  the  first 
annual  meeting :  President,  J.  F,  Vail,  general  manager  Pueblo  & 
Suburban  Traction  &  Lighting  Company,  Pueblo ;  vice-president, 
William  Mayher,  manager  Greeley  Power  &  Light  Company,  Gree- 
ley; secretary  and  treasurer,  George  B.  Tripp,  general  manager 
Colorado  Springs  Electric  Company,  Colorado  Springs.  The  head- 
quarters of  the  association  will  be  in  Colorado  Springs  and  annual 
meetings  will  be  held  on  the  last  Wednesday  in  October.  This  will 
bring  the  next  annual  meeting  on  October  28  and  it  will  be  a  two- 
days'  session.  The  convention  will  be  held  in  Denver,  and  papers 
on  topics  of  interest  to  the  members  will  be  presented,  while  the 
social  feature  will  not  be  neglected. 

The  association  begins  its  existence  with  very  promising  prospects 
and  the  officers  are  confident  that  nearly  all  of  the  55  companies  in 
the  State  will  become  members.  Dues  will  vary  from  $10  to  $25  a 
year,  according  to  the  population  of  the  city  in  which  the  company 
operates.  The  object  of  the  association  is  "to  foster  and  promote 
the  common  interests  of  its  members  and  to  advance  scientific  and 
practical  knowledge  in  all  matters  relating  to  electric  light,  power 
and  railway  companies ;  also  to  establish  cordial  and  beneficial  rela- 
tions with  kindred  associations  and  between  the  manufacturers  of 
electrical  machinery  and  appliances  and  the  members." 


To  Whom  do  We  Owe  the  Experiment  of  the  Bail  and 

Hemispherical  Conductors,  Showing  That  the  Charge 

Resides  on  the  Outer  Surface  of  an  Electrified 

Body  ? 

By  Brother  Pot.\.viiax,  D.  Sc,  Lond., 
Professor  of  Physics  in  Ma.nh.xttan  College,  New  York  Citv. 

PROFESSOR  Silvanus  P.  Thompson,  in  his  manual  of  electricity 
and  magnetism,  calls  this  ingenious  method  of  demonstrating 
the  fundamental  principle  of  electrostatics,  "Biot's  experi- 
ment"; Everett  enters  no  disclaimer  in  his  translation  of  Deschanel's 
treatise,  simply  entitling  it  "the  experiment  of  Biot" ;  Prof.  Chrystal 
does  the  same  in  his  article  on  electricity  and  magnetism  in  the  last 
edition  of  the  Encyclopaedia  Britannica,  adding,  however,  in  a  foot 
note  seven  pages  further  on.  that  "the  experiment  was  first  made  by 
Cavendish" ;  Prof.  Reinold,  in  the  i6th  edition  of  Atkinson's  "Ganot" 
goes  a  little  further  and  divides  the  honor  by  saying  that  "the  experi- 
ment was  first  made  by  Cavendish,  but  the  apparatus  is  commonly 


FIG.    I. — BIOT  S    experiment. 

known  as  Biot's" ;  lastly,  French  writers  when  they  give  the  experi- 
ment a  name,  never  fail  to  call  it  after  the  distinguished  professor 
of  the  College  de  France.  It  was,  therefore,  with  no  inconsiderable 
surprise  that  I  came  across  an  exact  description  of  this  experimental 
demonstration  in  the  electrical  papers  of  Coulomb  while  reading 
them  with  a  view  to  the  bibliography  of  the  Wheeler  collection  in  the 
Library  of  the  American  Institute  of  Electrical  Engineers,  formerly 
the  Latimer  Clark  Library    at  Westminster. 

The  passage  occurs  in  the  first  volume  of  the  Collection  de  Me- 
moires  relatifs  a  la  Physique,  published  in  1884  by  the  French  Physi- 
cal Society.    It  will  be  found  on  page  233,  where  it  reads : 

"II  faut  se  ressouvenir  dans  tous  les  articles  de  ce  memoire  relatifs  a  la 
theorie: 

1°  Que  le  fluide  electrique  agit  en  raison  inverse  du  carre  des  distances  de 
ses  parties; 

z^QuMl  se  distribue  sur  la  surface  des  corps,  niais  qu'il  ne  penetre  pas  au 
moins  d'une  maniere  sensible  dans  I'interieur  des  corps.  Nous  avons  prouve 
la  premiere  proposition  dans  notre  premier  memoire,  volume  de  1785;  la  deu.x- 
iemc.  dans  le  quatrieme  memoire,  imprime  en  1786.  On  peut  la  confirmer  par 
une  nouvelle  experience  qui  parait  decisive;  voici  en  quoi  elle  consiste.  On 
isole  un  corps  conducteur  que  Ton  electrise;  on  lui  forme  ensuite  une  enveloppe 
Coupee  en  deux  parties,  qui  laisse  en  se  reunissant,  un  peu  de  jeu  entre  elle 
et  le  corps.  Que  cette  enveloppe  ait  ou  non  la  meme  figure  que  le  corps,  peu 
importe  au  succes  de  I'experience.  Si  Ton  electrise  le  corps  place  sur  un  isoloir 
et  qu'on  le  renferme  entre  ces  deux  parties  de  I'enveloppe,  soutenues  par  deux 
batons  idio-electriques,  en  retirant  les  deux  enveloppes,  on  trouvera  au  moyen 
de  nos  petits  electronietres  a  suspension  de  soie,  que  toute  I'electricite  du 
corps  a  passe  aux  enveloppes  et  que  le  corps,  ou  n'en  conserve  point,  ou  n'en 
conserve   qu'une   partie    insensible." 

The  passage  may  be  rendered  as  follows : 

"One  must  keep  in  mind  while  reading  the  articles  of  this  paper 
that  have  any  bearing  on  electrical  theory  (i)  that  the  electric  fluid 
acts  according  to  the  law  of  the  inverse  square  of  the  distance  of  its 
parts,  and  (2)  that  the  electric  charge  resides  on  the  surface  of 
conductors  penetrating  them  to  no  appreciable  depth.  The  first 
proposition  was  proved  in  a  paper  of  ours  which  the  .Academic  in- 
serted in  its  Transactions  for  1785.  and  the  second  in  the  volume  for 
1786.  The  latter  proposition  may  be  confirmed  by  a  new  experiment 
which  appears  to  be  decisive.  An  insulated  body  is  electrified  and 
then  surrounded  by  a  conductor  cut  in  two  so  that  when  the  parts 
are  brought  together  but  little  space  is  left  between  them  and 
the  ericlosed  body.  It  matters  not  to  the  success  of  the  experiment 
v.hether  the  enveloping  shell  has  or  has  not  the  same  form  as  the 
body  itself.  The  latter,  after  being  electrified,  is  clasped  by  the 
divided  shell,  held  by  insulating  handles;  then,  when  the  shell  is 
removed,  it  will  be  found  on  testing  with  one  of  our  little  electro- 
meters^ that  the  charge  has  passed  from  the  inner  body  out  to  the 
surrounding  shell,  leaving  the  body  itself  either  neutral  or  with  a 
charge  so  feeble  that  it  cannot  be  detected." 

1  Described  on  page   17S  of  the   memoir. 
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1  his  t:lr:ii  iUm  i  ii>ii>iii  ii  ;iii  i  \|i('i  inuni  wliiili  the  ;iiiih>ir  calU 
"now"  ami  "'ili-ci.sivc,"  aiul  whii-li  ha^  miicc  bci'innc  classical,  was 
piibjishcil  in  tho  pniciiiliiigs  ot  ihc  .IkuIiUhu-  dcs  Siicnccs  for  178*!, 
when  Coulunib-  was  lifty-lwo  years  of  age,  and  Miot"  only  fourteen. 
It  is,  therefore,  plain  that  if  we  arc  to  ascribe  the  experiment  to  a 
l"'reiu-h  physicist  at  all,  it  must  go  to  Coulomb  :m<l  not  to  Hint. 
No  doubt,  the  latter  ilid  nmch  by  his  hooks  and  especially  his  bril- 
liant lectures  to  niake  the  e.xperimcnt  widely  known,  and  to  popu- 
larize it;  ami,  as  he  nowhere  attributes  it  to  himself,  we  are  forced 
to  conclude  that  some  of  his  admiring  pupils,  perchance  some  maker 
of  physical  apparatus,  took  the  liberty  of  alVixing  his  name  to  it. 
He  this  as  it  may,  it  was  as  thus  christened  that  the  experiment  be- 
came familiarly  known  in  the  lecture  room. 

The  apparatus  used  by  Hiot  is  outlined  in  his  Tiaitc  </<•  I'liysiqiic 
t:\fciiiiuiitttli-  i-t  MtitliinuituiHi-  (Vnr\<;  1810),  where  it  ajipears  as 
an  ellipsoid  suspended  by  a  silk  thread  and  surrounded  by  a  pair  of 
closely-fitting  conductors  of  the  same  form,  provided  with  insulating 
handle.s,  Fig.  t.  No  name  is  associated  with  it  in  the  te.st  ;  a  fact  that 
is  rather  surprising  when  we  reniember  that  Miot  was  thonnighly  con- 
versant not  only  with  all  the  published  papers  of  Coulomb  from 
which  he  gives  copious  extracts,  but  even  with  his  manuscripts  to 
which  he  occasionally  refers.  Moreover,  as  Riot  was  an  unstinted 
admirer  of  the  great  engineer  and  electrician,  it  is  not  easy  to  ac- 
count for  this  omission  of  Coulomb's  name  in  connection  with  an 
experiment  which  was  then,  as  well  as  now,  considered  to  be  one  of 
primary  importance. 

In  taking  leave  of  the  Mi'inoircs  of  Coulomb,  I  cannot  but  recall 
the  words  of  Prof.  Chrystal  in  his  admirable  article  of  one  iiundred 
papers  on  "Electricity  and  Magnetism,"  already  referred  to.  On  page 
21  he  writes:  "Xothing  is  better  calculated  to  rouse  the  failing  en- 
thusiasm of  the  tyro  in  experimental  electricity  than  a  perusal  of  the 
works  of  Coulomb,  unless  it  be  to  read  the  Experimental  Researches 
of  Faraday." 

We  shall  now  consider  the  claims  of  that  quiet,  iiicthodicai  and 
persistent  delver  into  the  secrets  of  nature,  the  Honorable  Henry 
Cavendish.'' 

Clerk  Maxwell  describes  the  experiment  of  the  ball  and  hemis- 
pheres on  page  81  of  the  first  volume  of  his  Treatise  on  Electricity 
and  Magnetism,  and  speaks  of  it  as  belonging  to  Cavendish.  Prof. 
J.  J.  Thomson  does  the  same  on  page  33  of  his  Elements  of  Elec- 
tricity and  Magnetism,  while  Principal  Lodge,  in  his  Modern  Views 
of  Electricity,  page  11.  writes  of  it  as  "the  famous  Cavendish  ex- 
periment, sometimes  referred  to  in  French  books  by  the  name  of 
Biot." 

Let  us  see  what  Cavendish  undertook  and  what  he  really  did. 
Turning  to  Art.  218,  page  105,  of  his  Electrical  Researches,  as  edited 
by  Clerk  Maxwell,  and  published  in  1879,  ^^c  read:  "The  inten- 
tion of  the  following  experiment  was  to  find  out  whether  when  a 
hollow  globe  is  electrified,  a  smaller  globe  enclosed  w-ithin  it  and 
communicating  with  the  outer  one  by  some  conducting  substance 
is  rendered  at  all  over  or  undercharged,  and  thereby  to  discover  the 
law  of  electric  attraction  and  repulsion." 


'I'he  apparatus  which  he  devised  and  which  is  illustrated  111  tlu- 
text,  consisted  of  a  fixed  |{lobc  on  an  insulating  support  and  a  pair 
of  hinged  wooden  frames  with  two  pasteboard  hemispheres  attached  to 
them  by  means  uf  glass  rods,   I"'ig.  j.     When  the  hemispheres  were 


(Fac-simile    reproduction.) 
FIG.   2, — IIAI.L   AND   HEMISPHERES  OF  CAVENDISH. 

brought  together,  they  formed  an  insulated  spherical  shell  concentric 
with  the  globe.  A  wire  held  by  a  silk  thread  and  easily  removable 
served  to  establish  communication  between  the  two  systems  formed  by 
the  globe  and  surrounding  shell.  The  method  of  operating  is  given 
in  the  paper  as  well  as  the  results  obtained,  after  which  Cavendish 
states  his  general  conclusion,  on  page  no,  in  the  following  words: 
"It  thus  appears  that  if  a  globe  12. i  in.  in  diameter  is  enclosed 
within  a  hollow  globe  13.3  in.  in  diameter,  communicating  with  it 
by  some  conducting  substance  and  the  whole  is  positively  electrified, 
there  is  no  reason  to  think  from  any  circumstances  of  the  experi- 
ment that  the  inner  globe  is  at  all  overcharged.  Hence,  it  follows 
that  the  electric  attraction  and  repulsion  must  be  inversely  as  the 
square  of  the  distance." 

Maxwell  concludes  his  remarks  on  this  experimental  illustration 
of  a  great  physical  law  by  saying  that  the  account  of  it  given  by 
Cavendish  is  "one  of  the  most  perfect  examples  of  scientific  ex- 
position." 

.A  difference  in  the  manner  of  operating  must  be  here  noticed. 
Cavendish  electrifies  the  hemispheres  and  then  connects  them  to 
the  inner  globe.  Severing  this  communication,  he  withdraws  the 
hemispheres  and  tests  the  globe,  which  he  finds  to  be  neutral.  Cou- 
lomb, on  the  other  hand,  conniiunicatcs  the  charge  directly  to  the 
insulated  body,  after  which  he  applies  the  conductors,  and  shows  that 
they  carry  off  all  the  electricity.  The  difference  of  procedure,  how- 
ever, is  one  of  detail ;  it  involves  no  principle  wdiatever. 

Fig.  3  shows  the  apparatus  as  usually  constructed  for  lecture-room 
purposes. 


-  Coulomb,  Charles  Augustin  <le.  born  in  Paris,  1736,  where  he  died  in  1806. 
In  early  youth  he  showed  a  great  aptitude  for  mathematical  studies.  After 
entering  the  corps  of  military  engineers,  he  was  sent  to  the  island  of  Mar- 
tinique where  he  remained  nine  years.  On  his  return  to  France,  he  shared  with 
Van  Swinden  the  prize  offered  by  the  Acadhnie  des  Sciences  in  1779  for  the 
best  method  of  constructing  ship's  compasses,  and  two  years  later  won  the 
prize  offered  by  the  same  body  for  the  theory  of  simple  machines.  It  was  in 
this  paper  that  he  described  his  celebrated  experiments  on  friction.  From 
1784  to  1789,  he  was  mainly  occupied  with  his  electric  and  magnetic  work, 
presenting  during  that  period  seven  lengthy  papers  to  the  Academic.  Coulomb 
devised  his  torsion  balance  of  which  he  made  extensive  use  after 
satisfying  himself  that  the  angle  of  torsion  is  accurately  proportional 
to  the  moment  of  the  twisting  couple.  The  reader  will  not  fail  to  re- 
call the  4  n-p  proposition,  now  known  as  Coulomb's  Theorem  which  states 
that  the  force  just  outside  an  electrified  conductor  is  4  ;r  times  the  density.  It 
was  indeed  meet  that  the  electrical  unit  of  quantity  should  be  named  after  him. 

'Biot  Jean  Baptiste,  1774-1862.  After  a  brilliant  career  at  the  lycee  Louis 
le  Grand  and  the  Ecole  Polytechnique,  Biot  was  appointed  in  1800  to  the  chair 
of  physics  in  the  College  de  France.  Honors  soon  came  to  the  young  savant, 
being  admitted  in  1803  to  the  Acadhnie  des  Sciences  and  appointed 
member  of  the  Bureau  des  longitudes  in  1804.  He  worked  for  some  time  in 
conjunction  with  Arago  on  the  triangulation  for  the  measurement  of  an  arc 
of  the  meridian,  begun  in  Spain  by  Mechain.  The  literary  character  of  many 
of  Biot's  works,  notably  his  "Researches  on  Ancient  Astronomy,"  opened  to  him 
the  door  of  the  Acadhnie  Francaise  in  1856.  He  was  elected  Fellow  of  the 
Royal  Society  (London)  in  1815  and  was  awarded  the  Rumford  medal  in  1840 
for  his  remarkal  'e  researches  on  the  circular  polarization  of  light. 


*  Cavendisli,  Henry,  1731-1810.  Mathematician,  chemist,  physicist.  His  life  was 
one  of  seclusion  wholly  devoted  to  the  pursuit  of  science,  a  "set  of  stables" 
attached  to  his  father's  house  being  transformed  into  a  laboratory  for  the  purpose. 
With  a  torsion  balance,  originally  suggested  by  Rev.  John  Michell,  he  deter- 
mined the  mean  density  of  the  earth,  the  average  value  of  29  measurements 
being  5.448.  Professor  N'ernon  Boys,  working  in  1895,  obtained  5.527.  Cav- 
endish was  elected  to  the  Royal  Society  in  1760  and  in  1772  we  find  him  as- 
sociated with  Benjamin  Franklin  on  a  committee  to  consider  the  best  means 
for  protecting  the  powder  magazine  at  Purfleet  against  lightning.  One  mem- 
ber, a  certain  Mr.  Wilson,  insisted  on  blunt  lightning-rods,  but  the  other  four 
recommended  pointed  conductors.  In  his  paper  on  the  torpedo.  Cavendish  main- 
tained that  the  shock  was  a  real  electrical  phenomenon,  constructing  a  wooden 
model  by  way  of  illustration  with  which  he  imitated  in  water  the  discharges  of 
this  singular  electrical  fish.  He  distinguished  between  quantity  and  degree  of 
electrification  just  as  we  do  between  charge  and  potential.  Accuracy  was 
everything  with  him,  appearance  nothing.  Some  of  his  results  are  but  little 
short  of  marvelous;   thus  he  found  the  capacity  of  a  circular  disc  to  be   1/1.57 


that  of  a  sphere  of  equal  radius;  our  formula  is  C  = 


1.5708 


Cavendish 


may  justly  be  considered  as  the  co-founder  with  Coulomb  of  quantitative 
electricity.  Dr.  Wilson,  his  biographer,  wrote:  "His  theory  of  the  universe 
seems  to  have  been  that  it  consisted  solely  of  a  multitude  of  objects  that  could 
be  weighed,  numbered  and  measured:  and  the  vocation  to  which  he  considered 
himself  called,  was  to  weigh,  number  and  measure  as  many  of  these  objects 
as  his  allotted  three  score  years  and  ten  would  permit." 
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The  question  of  priority  yti  remain.';.  As  we  have  seen,  Coulomb's 
paper  was  published  in  1788;  the  manuscript  of  Cavendish  shows 
that  the  experiment  was  made  by  him  on  December  19,  1773'';  that 
is  fifteen  years  earlier.  This  chronological  fact  does  not,  however, 
detract  one  tittle  from  the  merit  of  Coulomb,  for  the  simple  reason 
that  Cavendish  did  not  communicate  his  results  to  the  scientific 
world,  preferring  to  keep  them  by  him  in  manuscript.  Only  two  of 
his  papers  were  printed  during  his  lifetime,  both  in  the  Phil.  Trans., 
the  first  in  1771,  entitled  "An  attempt  to  explain  some  of  the  prin- 
cipal phenomena  of  electricity  by  means  of  an  elastic  fluid,"  and  the 
second  in  1776 — a  very  remarkable  paper — on  the  torpedo.  It  is, 
therefore,  highly  probable  that  Coulomb  was  not  acquainted,  even 
by  hearsay,  with  the  electrical  achievements  of  his  illustrious  but 
singularly  reticent  contemporary.  Both  studied  experimentally  the 
law  of  variation  of  electric  force,  both  devised  the  same  simple  and 
ingenious  experiment  to  determine  it,  and  both  concluded  from  their 
observations  that  no  law  but  that  of  the  inverse  square  of  the  dis- 
tance would  adequately  account  for  the  unelectrified  condition  of 
the  inner  globe.  Science  affords  numerous  instances  of  similar  in- 
dependent researches  and  discoveries  :  witness  that  of  the  calculus 
by  Newton  and  Leibnitz,  the  Leyden  jar  by  Von  Kleist  and  Cunaeus, 


FIG.    3. — LECTURE  ROOM    APPARATUS. 

and   the  mitlu'niatical   discovery   of  the  planet   Xeptunc   by   .\d.Tn;s 
;md  Lxverrier. 

From  the  above  brief  exposition  it  will  be  seen  (a)  that  Cavendish 
■.'.as  the  first  to  make  the  famous  experiment  suggesting  the  law  of 
ihe  inverse  square,  and  (fo)  that  Coulomb  was  the  first  by  ninety 
years  to  publish  it.  If  the  present  usage  of  deciding  questions  of 
priority  by  date  of  publication  be  held  to  apply  to  the  experiment 
under  consideration,  then  it  must  henceforth  be  credited  to  Coulomb. 
In  any  case,  the  name  of  Biot  must  be  dropped. 


Starting  Induction  Motors. 


The  well-known  standard  method  of  starting  induction  motors 
consists  in  inserting  non-inductive  resistance  in  the  secondary  of 
the  motor,  this  resistance  being  gradually  cut  out  as  the  motor  runs 
up  to  full  speed.  If  a  rheostat  with  sliding  contacts  is  used,  there 
may  be  sparks,  and  such  sparks  are  absolutely  prohibitive  if  the 
motors  are  used  for  certain  special  purposes,  for  instance  in  flouring 
milles,  oil  refineries,  etc.  For  such  purposes  a  diiTerent  method  of 
starting  has  been  devised  by  Mr.  .\.  P.  Zani.  of  Berlin,  Germany, 
for  which  two  patents  were  granted  him  on  August  4.  While  this 
method  is  in  principle  the  same  as  the  method  mentioned  above, 
it  is  of  an  automatic  nature,  no  rheostat  being  employed.  The  cur- 
rents in  the  secondary  are  caused  to  flow  through  a  circuit  provided 
with  alternative  paths,  one  of  high  ohmic  resistance  and  little  if 
any  self-induction,  the  other  of  low  resistance,  but  of  comparatively 
high  self-induction.  At  starting  when  the  slip  is  large  and  the  fre- 
quency of  the  currents  in  the  secondary  is  high,  the  reactance  in 
the  path  of  high  inductance  is  so  large  as  practically  to  prevent  any 
considerable  current  from  flowing  in  this  path,  thus  causing  nearly 
all  of  the  current  generated  in  the  secondary  to  pass  through  the 
high-resistance  path.  As  the  speed  of  the  machine  rises,  the  fre- 
quency of  the  induced  currents,  which  is  proportional  to  the  slip, 
decreases,   thus   correspondingly   diminishing   the   reactance   due   to 

»  Maxwell   remarks  that  this   should  be   I7"2- 


self-induction,  and  so  causing  a  greater  portion  of  the  induced  cur- 
rents to  pass  through  the  path  of  high  resistance.  When  the  speed 
of  the  motor  has  risen  sufficiently,  the  frequency  of  the  secondary 
currents  is  so  low  that  the  counter  e.m.f.  of  self  induction  in  the 
inductive  path  is  greatly  reduced.     Then  nearly  all  of  the  current 


rU;.     I. —  Z.\.\I     .\IKTH0D. 

will  flow  through  this  path  of  low  resistance.  In  order  to  further 
increase  the  variation  of  the  reactance,  additional  means  may  be 
employed,  for  instance,  the  reluctance  of  the  magnetic  circuit  may 
be  varied  (Fig.  i). 

A  patent  was  granted  on  .August  4  to  Mr.  Henry  G.  Reist,  of  the 
General  Electric  Company,  for  an  improvement  of  the  method  by 
which  the  resistance  is  inserted  at  starting  in  the  secondary  of  an 
induction  motor  is  cut  out  automatically  by  centrifugal  force.  The 
inventor  uses  a  plurality  of  independent  switches  mounted  on  the 
secondary  and  arranged  to  be  actuated  independently  and  at  difTerent 
times  by  centrifugal  force,  for  the  purpose  of  cutting  out  the  start- 
ing resistance  step  by  step  as  the  speed  increases.  The  construction 
of  the  switch  is  also  a  novel  feature  of  the  invention. 

A  patent  was  recently  granted  to  Mr.  T.  J.  M.  Girault,  of  Paris, 
France,  for  a  method  of  starting  in  which  the  terminals  of  the  phase 
windings  of  the  secondary  are  connected  to  the  primary  of  a  trans- 
former, the  secondary  windings  of  which  are  closed  through  variable 
resistances,  which  are  gradually  changed  (Fig.  2).  The  advantages 
for  this  arrangement  are  that  the  use  of  large  currents  is  avoided, 
and  that  it  is  unnecessary  to  use  lengthy  cables  of  large  cross-section 
if  the  controller  is  at  some  distance  from  the  motor.  .A.  patent  for 
another  method  of  starting  was  recently  granted  to  the  same  in- 
ventor (Fig.  3).     In  this  the  arrangement  consists  essentially  of  two 


FIG.   2. — GIRAULT   METHOD. 

motors,  the  "principal"  motor  and  an  "auxiliary"  motor.  The  sec- 
ondaries of  both  motors  are  in  series,  while  the  primaries  are  so  ar- 
ranged as  to  exercise  on  the  common  secondary  circuits  a  concordant 
action  when  the  motor  is  working  at  normal  speed.  The  rotors  of 
both  motors  are  connected  mechanically  so  as  to  insure  the  same  slip 
relatively  to  the  stators.  When  the  motor  is  started,  only  the 
primary  of  the  principal  motor  is  excited,  while  the  primary  of  the 
auxiliary  is  open.  The  auxiliary  motor  then  acts  as  a  strong  self- 
induction  coil,  and  the  current  in  the  secondary  is,  therefore,  small. 
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The   primary  of   the   auxiliary   motor   is   then  gradually   more  and 
more  cxciteil. 

A  novel   solution  of  liic  starling  prohlem  is  ofTercd  in  a  patent 
granted   AuKust   4   to   Messrs.    Walter    Langdon-Oax  ics   ami    Alfred 


FIG.   3. — CIRAULT   METHOD. 

Soames,  of  Surrey,  lingland.  The  motor  is  started  and  brought  up 
to  about  full  speed  without  the  use  of  the  winding  on  the  secondary. 
The  core  of  the  secondary  is  made  of  solid  brass  or  wrought  iron 
or  steel,  of  sufficient  thickness  to  afford  a  path  of  high  resistance  for 
i'oueault  currents  set  up  witliin  it.  On  the  other  hand,  the  windings 
on  the  secondary  have  a  high  conductivity,  so  that  wlicn  the  motor 
has  run  up  to  full  speetl  and  the  circuit  of  the  windings  is  closed, 
there  is  small  slip  and  but  a  small  current  flowing  in  the  solid  body. 
\'ery  little  heat  is  said  to  be  generated  in  the  solid  body  of  the 
secondary  when  running  at  full  speed. 

As  single-phase  induction  motors  do  not  start  from  rest,  it  is 
usual  to  provide,  in  addition  to  the  main  single-phase  winding,  a 
starting  winding  in  which  the  phase  of  the  current  is  different. 
This  starting  winding  is  intended  to  be  used  only  in  starting,  and 
if  the  attendant  forgets  to  disconnect  it  after  full  speed  has  been 
reached,  the  motor  will  operate  inefficiently,  and  the  starting  wind- 
ing may  burn  out.  To  prevent  such  mistakes  of  the  operator,  Mr. 
A.  R.  Everest,  of  Lynn,  Mass.,  has  devised  a  starting  switch  for 
which  a  patent  has  been  granted  to  him  on  August  4.  This  switch 
lias  "starting"  and  '"running"  positions,  and  when  it  has  been  moved 
into  its  starting  position  and  is  then  released,  it  will  be  automatically 
moved  into  the  running  position. 


Electrostatic  Motor. 


A  patent  has  recently  been  granted  to  Prof.  Elihu  Thomson,,  of 
Swampscott,  Mass.,  for  an  electrostatic  motor  for  very  light  work, 
such  as  the  driving  of  the  recording  mechanism  of  wattmeters.  It 
may  be  operated  under  very  high  voltages  and  may  be  very  cheap  of 
construction,  as  it  does  not  involve  the  winding  and  core  system  of 
the  ordinary  electromagnetic  motors.  It  has  two  elements  quite 
analagous  to  the  potential  and  current  coils  of  the  operating  motor 
of  an  ordinary  Thomson  wattmeter.  The  one  element  of  the  elec- 
trostatic motor  is  connected  across  the  mains  and  may  be  assumed 
to  be  stationary ;   it  consists   in  the  case  of  a  single-phase  system 


THOMSON'    ELECTR0ST-.>lT1C    MOTOR. 

of  two  metallic  plates,  placed  opposite  to  one  another  and  facing 
the  outside  of  a  cylindrical  hard-rubber  drum,  which  is  between 
them.  Two  metallic  plates  are  thus  charged  electrostatically  to  the 
potentials  of  the  two  opposite  mains. 

On  the  inside  of  the  hard-rubber  drum  a  series  of  equidistantly- 
spaced  metallic  plates  is  mounted  which  are  insulated  from  each 
other  and  form  the  second  element  or  the  armature  of  the  motor. 
These  plates  are  connected  to  a  commutator  on  which  bear  two 
brushes  in  series  with  the  supply  circuit,  thus  corresponding  to  the 


series  coils  iif  an  cirduiary  walttnrtrr.  The  drum  is  movable  about 
it,'^  axis.  When  the  circuit  is  closed  on  the  two  elements,  the  drum 
uill  rotate,  provided  the  brushes  bear  upon  the  cumnuMator  seg- 
ments in  an  angularly  displaced  position  with  relation  to  the  field 
plates.  The  charge  received  from  one  side  of  the  circuit  acts  repul- 
sively upon  one  of  the  armature  plates  ami  attractively  upon  the 
oilier;  after  a  dctinile  range  of  nioveinent  sufficient  to  bring  under 
the  brushes  a  new  pair  of  conniuitator  segments,  this  attractive  and 
repulsive  elTorl  is  transferred  to  an  adjacent  pair  of  armature  jilates, 
and  thus  the  rotation  of  the  mov:ible  element  is  maintained  so  h^ng 
as  the  circuit  remains  closed.  Transformers  may,  of  course,  be  in- 
terposed in  the  connections  of  the  supply  circuit  with  the  two  ele- 
ments of  the  moti-ir. 


Some  Tests  of  Recording  Wattmeters. 


I'.Y  Incwald  A.  ROSOK. 
In  some  tests  of  several  makes  of  recording  wattmeters,  the  con- 
luctioiis  and  methods  employed  were  in  all  cases  as  follows:  The 
ammeter  or  series  coil  of  the  pi^rtable  wattmeter  was  placed  in 
scries  with  the  meter  under  test,  care  being  taken  in  case  of  the 
portable  wattmeter  to  insert  it  on  the  service  side  of  tlie  meter.  The 
voltmeter  or  shunt  coil  of  the  portable  wattmeter,  or  both  in  case  both 
a  voltmeter  and  a  portable  wattmeter  were  used,  were  connected 
in  nuiliiple  Willi  ilie  shunt  coil  of  the  meter.  Runs  were  then  taken 
beginning  with  tiie  smallest  loads  at  which  the  meter  would  move 
and  increasing  them  with  each  successive  run  until  50  per  cent,  over- 
loads were  reached.  The  results  were  plotted  on  co-ordinate  paper 
laying  off  the  load  as  found  by  the  portable  wattmeter  or  ammeter 
and  voltmeter  as  abscissae  and  the  percentage  of  load  registered  by 
the  formula. 


3.600  X  constant  of  meter  X  rev.  of  disc 


Watts  — 


Seconds  of  run 


as  ordinates.  The  resulting  curves  then  showed  the  accuracy  of 
the  meter  under  all  loads  and  conditions. 

When  leading  or  lagging  currents  were  used  an  ammeter,  a  volt- 
meter and  a  portable  wattmeter  were  connected  in  the  circuit,  since 
it  in  all  cases  was  desirable  to  know  the  power  factor.  This  was 
obtained  by  dividing  the  reading  of  the  portable  wattmeter  by  the 
product  of  the  voltmeter  and  ammeter  readings,  which  gives  the 
power  factor  in  decimals. 

The  running  efficiencies  of  the  meters  were  determined  by  finding 
the  PR  losses  in  the  field  and  armature,  the  sum  of  which  gives  the 
total  watts  lost.  The  total  number  of  watts  passing  through  a 
meter  minus  the  watts  lost  in  the  meter  divided  by  the  total  watts 
gives  the  running  efficiency,  or 


Running  Efficiency 


Total  Watts  —  IVatts  Lost  in  Meter 


Total  Watts 


It  will  thus  be  readily  seen  that  in  order  to  have  high  efficiency  a 
meter  must  have  a  large  impedance  in  its  shunt  coils  and  a  small 
resistance  in  its  series  coils.  In  most  of  the  meters  tested  the  run- 
ning efficiencies  at  loads  of  .05  of  their  rated  capacities  were  found 
to  be  about  95  per  cent.,  at  .1  about  97  per  cent.,  at  .2  nearly  99 
per  cent.,  and  at  full  load  about  99.5  per  cent.  On  overloads  the 
running  efficiencies  were  generally  smaller  than  at  full  load. 

The  all-day  efficiencies  were  obtained  by  finding  the  number  of 
watt-hours  lost  in  24  hours  when  the  meter  was  carrying  a  full  load 
for  different  periods  per  daj'.  The  watt-hours  lost  in  the  meter  sub- 
tracted from  the  total  watt-hours  passed  through  the  meter  divided 
by  the  same  gives  the  all-day  efficiency,  or 


All-dav  EfUcicncx  = 


Total  Watt-hours  —  Watt-hours  Lost 


Total  Watt-hours 


Curves  were  then  plotted  with  watt-hours  as  abscissse  and  per- 
centages of  loads  registered  as  ordinates.  These  curves  rise  more 
slowly  than  the  running  efficiency  curves,  and  considering  five  hours 
an  average  period  of  full  load,  the  efficiencies  were  found  to  vary 
from  98  to  99  per  cent.,  an  average  being  about  98.5  per  cent.     This 
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is  about  I  per  cent,  less  than  the  average  full  load  efficiencies,  the 
difference  being  due  to  the  large  number  of  watt-hours  lost  in  the 
shunt  coils  of  the  meters  at  no  load. 

The  running  performances  of  the  meters  under  different  non-in- 
ductive loads  varying  from  zero  to  50  per  cent,  overload  were  found 
as  previously  explained.  Most  of  the  meters  tested  were  new  from 
the  factories  and  these  performances  were,  therefore,  in  all  cases 
found  to  be  very  good. 

Variations  in  voltages  were  found  to  have  considerable  effect  on 
the  direct-current  meters  with  compensating  coils.  It  was  thus 
found  that  one  ig-amp.  meter  tested  ran  10  per  cent,  too  fast  on 
i-amp.  loads  when  the  voltage  was  10  volts  above  normal,  and  10 
per  cent,  too  slow  when  the  voltage  was  10  volts  below  normal 
pressure.  On  meters  without  compensating  coils  changes  in  voltages 
of  10  per  cent,  or  less  had  no  noticeable  effect.  Of  the  induction 
ireters  tested  only  one  was  much  affected,  the  performance  of  the 
others  being  but  very  little  changed.  The  meters  affected  ran  in  all 
cases  too  fast  on  high  and  too  slow  on  low  voltages. 

Different  frequencies  affected  all  of  the  induction  meters  notice- 
ably. It  was  thus  found  that  several  of  the  meters  tested  which 
ran  correctly  on  60  cycles,  ran  from  5  to  10  per  cent,  slower  when 
tested  on  40  cycles  and  from  2  to  6  per  cent,  too  fast  when  80  cycles 
were  used.  The  ampere-hour  meters  were  very  little  affected  and 
the  meters  with  commutators  were  not  affected  at  all  by  changes  in 
frequencies. 

Inductive  loads  were  found  to  affect  meters  with-  commutators 
considerably,  lagging  currents  making  them  run  too  fast  and  leading 
currents  too  slow.  The  errors  for  power  factors  of  80  were  found 
to  vary  from  I  to  4  per  cent,  from  the  non-inductive  load  readings. 
On  smaller  power  factors  the  errors  were  greater.  Thus,  for  a 
power  factor  of  60  the  error  in  one  meter  tested  on  full  load  was 
found  to  be  as  much  as  12  per  cent.,  while  in  others  it  varied  from 
5  to  15  per  cent.,  and  in  one  meter  it  was  found  to  be  over  20  per 
cent.  The  errors  when  leading  currents  were  used  were  found  to 
be  a  little  greater  with  the  same  power  factor  and  load  than  with 
lagging  currents.  The  induction  meters  were  not  affected  notice- 
ably under  power  factors  of  60  or  more.  With  smaller  power  fac- 
tors, however,  they  all  ran  more  or  less  too  fast,  except  one  which 
was  oppositely  affected,  it  being  made  to  run  too  slow. 

All  meters  would  run  too  slow  if  they  were  not  kept  clean  and  had 
their  pivots  and  jewels  in  the  best  of  condition.  It  was  thus  found 
that  an  old  meter  tested  which  ran  much  too  slow  was  improved 
5  per  cent,  by  changing  its  jewel  and  pivot,  and  it  was  improved  3 
per  cent,  more  by  polishing  its  commutator  and  cleaning  its  inte- 
grating train,  making  it  run  nearly  correctly  on  full  load  and  start 
on  a  much  smaller  load  than  before. 

The  effect  of  not  having  the  meters  installed  level  was  quite 
marked  on  small  loads.  It  was  thus  found  that  all  meters  tested 
would  run  from  3  to  8  per  cent,  too  slow  on  loads  of  one-fifth  of 
their  rated  capacity  when  inclined  10°. 

Compensating  the  meters  for  friction  makes  them  start  and  run 
on  much  smaller  loads  than  when  not  compensated.  The  latter, 
however,  were  found  to  be  very  little  affected  by  vibrations,  while 
the  former  were  considerably  affected,  some  of  them  also  being 
made  to  creep  on  no  load. 

Subjecting  a  meter  to  short-circuits  has  the  tendency  to  weaken 
the  retarding  magnets  and  make  it  run  too  fast.  Thus  one  meter 
tested  ran  3  per  cent,  faster,  having  blown  two  lo-amp.  fuses  in  a 
fuse  block  having  a  distance  of  one  inch  betw-een  binding  posts. 
All  the  direct-current  meters  tested  were  more  or  less  affected  by 
short-circuits.  Those  meters  having  iheir  leading-in  wires  at  the 
top  were,  however,  much  less  affected  than  the  meters  which  had 
their  leading-in  wires  at  the  bottom.  Induction  meters  having  iron 
shields  were  not  affected  by  short-circuits.  Large  masses  of  iron 
placed  near  the  meters  made  most  of  those  without  iron  fields  rim 
too  slow,  but  did  not  affect  those  having  iron  fields.  Different  tem- 
peratures, atmospheric  pressures,  humidity,  etc.,  affected  one  type 
of  ampere-hour  meters  considerably,  but  had  no  noticeable  effect 
on  any  of  the  other  meters  tested. 

Aging  has  considerable  effect  on  most  meters.  Thus  two  meters 
were  installed  new  from  the  factory  in  a  place  where  there  was 
some  vibration.  After  three  months'  service  they  w^ere  found  to 
run  nearly  3  per  cent,  slower  than  when  installed.  Several  other 
meters  tested  for  aging  showed  similar  results.  Thus  a  new  2S-amp., 
220-volt,  3-wire  meter  ran  before  installation  7  per  cent,  too  fast  on 
i-amp.,   .9  per  cent,  too  fast  on  20-amp..  and  i.i  per  cent,  too  fast 


on  30-amp.  loads.  After  having  been  in  service  three  months  in 
a  place  free  from  vibrations  it  ran  15  per  cent,  too  slow  on  i-amp., 
1  per  cent,  too  slow  on  20-amp.,  and  3  per  cent,  too  slow  on  30- 
amp.  loads. 

A  lo-amp.,  loo-volt,  2-wire  compensated  wattmeter  tested  before 
installation,  ran  correctly  on  3-amp.,  1.4  per  cent,  too  fast  on  3-amp. 
and  8  per  cent,  too  fast  on  8-amp.  loads.  After  three  months'  service 
it  would  not  run  at  all  on  5-amp.  loads ;  on  3-amp.  it  ran  2  per  cent, 
too  slow  and  on  8  amp.  it  ran  I  per  cent,  too  slow. 

Nearly  all  induction  meters  will  start  on  smaller  loads  than  meters 
with  commutators.  It  was  thus  found  that  some  of  the  induction 
meters  tested  would  run  fairly  correctly  on  less  than  12-watt  loads. 

Several  tests  were  made  in  order  to  compare  the  performance  of 
meters  with  commutators  on  alternating  and  direct  currents,  and 
it  was  found  that  most  of  the  meters  tested  would  run  with  exactly 
the  same  accuracy  on  alternating  as  on  direct  currents. 


Leblanc  Rectifying  Transformer. 


Two  interesting  patents  were  granted  on  June  2  to  Mr.  Maurice 
Leblanc,  the  well-known  electrical  engineer  and  inventor  of  Paris, 
France.  The  original  application,  filed  on  January  4,  1901,  was  later 
divided  and  two  patents  granted,  one  for  a  "transformer,"  the  claims 
referring  to  the  apparatus ;  the  other  for  a  "method  of  shaping  rotary 
fluxes  and  operating  transformers,"  the  claims  referring  to  the 
method.    The  latter  patent  is  assigned  to  Mr.  George  Westinghouse. 

The  fundamental  principle  of  the  invention  is  that  by  means  of 
"compensating  windings"  Leblanc  is  enabled  to  shape  a  rotary  com- 
plex magnetic  flux  at  will,  so  that  certain  predetermined  components 
are  entirely  suppressed :  it  is  thus  possible  to  suppress  all  but  a 
single  component  and  to  obtain  an  exactly  sinusoidal  rotating  flux 
of  two  branches.  As  this  is  of  fundamental  importance,  it  may  be 
explained  somewhat  more  in  detail. 

If  an  iron  ring  about  which  circuits  are  wound  is  supplied  with 
polyphase  currents,  a  rotating  magnetic  flux  is  produced  which  is 
in  general  of  a  compound  character.  If  we  consider  the  flux  at  a 
given  moment,  as  though  it  were  fixed,  and  examine  it  from  point 
to  point  of  the  ring,  then  it  is  a  function  of  the  position  of  the  point 


FIG.    I. 

on  the  ring.  If  we  assume,  as  in  Fig.  I,  a  fixed  radius,  0  A,  any 
point  B  of  the  ring  is  determined  by  the  angle,  zv,  which  the  radius, 
O  B,  forms  with  the  fixed  radius.  O  A,  and  the  flux.  <I>.  at  any  point 
is  a  function  of  w;  moreover,  it  is  a  periodic  function  because  it 
attains  the  same  value  each  time  the  angle,  w.  is  increased  by  2'ir, 
According  to  Fourier's  theorem,  it  may,  therefore,  be  represented 
in  form  of  the  following  series: 

fl>  =  <j>j  sin  (zc  —  Oj)  +  'I'o  -f'"  (2«'  —  a„)  -j-  .  .  . 
-)-  ([>"  sill  (nzi'  —  a„  )  -|-  .  . 
This  shows  the  "compound"  character  which  the  mag:netic  flux 
at  a  given  moment  has  in  general.  What  Leblanc  accomplishes  by 
means  of  his  "compensating  windings,"  is  to  suppress  all  terms  of 
the  series  with  the  only  exception  of  the  first  one.  The  flux  thus 
obtained,  $  =  4)^  sin  (zv  —  a^),  is  a  "pure  sinusoidal  flux  of  two 
branches."  If  we  assume  the  angle,  A  O  B,  to  be  a^  in  Fig.  i,  the 
flux  has  the  value  zero  at  the  points  B  and  D,  it  is  a  maximum  at 
point  C  and  a  minimum  at  point  E.  Or  we  may  start  from  point  f 
and  pass  along  the  two  branches,  BCD  and  BED:  then,  beginning 
from   point   B.   the    flux   gradually   increases   in   both   branches,   ac- 


300 


KLECTKICAL     WUULlJ     and    ENGlNKIiK. 


Vol.  XLIl.  So.  8. 


loidiiiK  li>  a  MiU'  law,  pa«aci>  through  a  inaxiniiiiii  at  C  atui  /:,  and 
thill  ilccrcuscs  auaii). 

N'liw.  such  a  pure  ^iniisnidal  tlnx  of  twi>  branches  it,  niiuirtd  U<t 
thi-  priKUicliiiii  111  a  strictly  cunslant  and  uiulornily  rdlatiiiK  magnetic 
t'uld,  W  hat  Lclilaiic  essentially  acconiplishes  hy  means  of  his  com- 
pl•n^atillg  windiiiKs,  is.  therefore,  to  screen  out  all  the  disturbinjj 
elements  of  the  Kiven  llux  of  his  apparatus  and  shape  it  so  that  a 
constant  tinifoniily   rotating  inaKOetic  held  is  obtained. 

While  this  result  may  be  apjilied  for  various  purposes,  its  most 
important  application  is  to  rectifying  transformers,  in  which  poly- 
phase or  siuglepliase  currents  are  transformed  into  direct  current 
by  coniU'Ciing  the  secoiulary  windings  to  the  segments  of  a  commu- 
tator. These  secondary  windings  are  usually  embedded  in  iron  and 
the  e.m.fs  of  self-induction  of  conmnitation  are  so  great  as  to  make 
Commutation  practically  impossible.  Hy  the  use  of  I.eblanc's  eom- 
pensatinj;  wiiidmgs,  however,  regardless  of  the  sudden  change  of 
current  during  commutation  by  tin-  short-circuiting  of  the  coils,  the 


FIGS.  2  AND  3. 

e.m.fs  induced  in  the  successive  coils  correspond  to  a  symmetrical 
polyphase  system.  It  is  thus  possible  to  commutate  a  closed  mag- 
netic circuit  transformer  without  meeting  any  excessive  e.m.f.  of 
•self-induction. 

A  cross-section  of  the  rectifying  transformer  of  Leblanc  is  shown 
in  Fig.  2.     The  central  part  of  the  apparatus  is  a  stationary  trans- 


FIG.    4. 

former  ring,  which  is  separately  shown  in  Fig.  4.  At  the  left  hand 
of  the  transformer  ring,  in  Fig.  2,  there  is  an  annular  stationary 
commutator;  within  it  a  spider  rotates,  carrying  brushes  whose 
outer  faces  make  contact  with  the  inside  surface  of  the  commutator 
segments.  At  the  right  hand  of  the  transformer  ring  there  is  a  two- 
phase  alternating-current  motor  which  is  mounted  on  the  same  shaft 
as  the  spider  for  the  brushes  at  the  left  end,  and  serves  for  rotating 
them.  The  field  magnets  of  this  motor  are  mounted  on  a  yoke 
which  is  rotatably  mounted  within  an  annular  bearing,  so  that  the 


ticid  magnets  are  adjustable  circularly.  Ky  shifting  the  magnets,  the 
Name  rr^uli  is  obtained  which  in  the  ordinary  case  of  a  rotary  con- 
verter IS  obtained  by  shiftiiiK  the  brushes. 

The  front  elevation  of  the  apparatus  is  shown  in  I'lg.  3;  the 
aiiimlar  commutatur  is  xcen  and  inside  the  spider  with  eight  arms, 
carrying  the  brushes.  The  first,  third,  fifth  and  seventh  arms  arc 
connected  to  one  slip  ring;  the  second,  fourth,  sixth  and  eiKblli 
til  another  slip  ring.  These  two  slip  rings  arc  shown  in  Fig.  J.  Fig. 
3  shows  how  these  two  slip  rings  are  connected  by  two  brushes  to 
the  binding  posts,  -\-  and  — .  These  arc  the  terminals  of  the  direct- 
current  circuit  of  the  rectifying  transformer.  The  alleriiatiiig-cur- 
rent  terminals  are  displaced  around  the  circumference  of  the  appara- 
tus in  a  symmetrical  manner. 

The  numlKT  of  pairs  of  poles  of  the  two-phase  motor  is  equal 
to  the  number  of  groups  of  commutator  segments.  To  the  field 
-ystem  of  the  lwo-|)hasi'  motor  a  magnetic  shield  is  secured,  of  the 
well-known  Hut  in  and  Leblanc  type;  its  function  will  later  become 
:ipparent  in  the  discussion  of  the  conversion  of  single-phase  currents. 

The  mechanical  construction  of  the  ring  core  of  the  transformer 
is  shown  in  h'ig.  4,  while  the  electrical  connections  are  diagram- 
matically  indicated  in  Fig.  5.  It  will  be  seen  that  the  lines  of  mag- 
netic f(jrce  lie  almost  wholly  within  iron.  In  the  present  case  the 
ring  core  is  provided  with  20  bobbins,  each  compr)scd  of  four  sep- 
arate coils ;  the  inner  coils,  P,  are  the  primary  windifigs  of  the  trans- 
former, the  outer  coils,  6',  are  the  secondaries,  the  intermediate 
coils,  n  and  «>,  being  the  compensating  coils. 

The  coninuitator  has  four  groups  of  20  segments  each,  numbered 


FIG. .  5. 

consecutively  I,  2 — 20;  in  general,  like  segments  of  the  four  groups 
are  electrically  connected  as  indicated  by  the  wires  on  the  outside  of 
the  commutator  in  Fig.  5.  The  20  secondary  coils,  S,  are  connected 
in  series  and  each  of  them  is  electrically  connected  at  one  end  with 
the  commutator  segments  bearing  the  corresponding  number.  The 
20  primary  coils,  P,  are  also  connected  in  series.  The  terminals  of 
the  two-phase  current  leads  are  at  the  four  points,  14,  15,  16,  17, 
which  are  go°  removed  from  each  other. 

The  arrangement  of  the  two  sets  of  compensating  coils,  n  and  n^ 
(.diagrammatically  indicated  inside  the  circle  formed  by  the  primary 
coils  in  Fig.  5),  and  their  operation  are  the  principal  novel  feature 
of  the  transformer.  The  one  set,  11,  is  the  "sine  compound  com- 
pensating circuit"  (indicated  by  full  lines),  the  other  set.  «',  the 
"cosine  compound  compensating  circuit"  (indicated  by  broken  lines). 
As  shown  in  Fig.  4,  each  slot  of  the  ring  contains  one  coil  of  each 
set,  the  number  of  turns  at  the  point  x  of  the  ring  being  determined 
according  to  the  two  equations. 


n^  =  c  sin X, 

2K 


>!l^  ==  C  COS  ■ 


2K 

where  (;  is  a  constant  and  2K  the  number  of  slots,  which  is  20  in 
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the  present  case.  The  number  of  turns  at  each  point  is,  of  course, 
determined  by  the  distance  from  an  arbitrary  zero  point,  .r  =  o. 
for  instance  point  A  in  Fig.  i ;  at  this  point  the  sine  compensating 
coil  has  no  turns  at  all. 

The  method  of  interconnection  of  these  coils  is  shown  in  Fig.  5. 
The  sine  compensating  circuit  is  composed  of  a  network  of  K  par- 
allel branches,  each  branch  containing  two  coils  (n)  in  series,  the 
two  coils  being  displaced  by  90° ;  the  two  sets  of  ends  of  these  K 
parallel  branches  are  connected  to  the  rings,  /  and  //,  respectively. 
The  interconnection  of  the  cosine  compensating  coils  is  analogous ; 
the  ends  of  the  A.'  parallel  branches  are  here  connected  to  the  rings, 
///  and  //',  respectively. 

Now  we  may  assume  that  we  have  a  pure  sinusoidal  Hux  of  two 
branches  which,  at  a  certain  moment,  is  zero  at  the  points  B  and  D 
in  Fig.  I,  as  discussed  in  the  introduction  of  this  article.  We  may 
also  assume  that  the  point  A  is  the  zero  point  from  which  the  num- 
ber of  turns  of  tiie  sine  compound  compensating  coils  is  determined, 
according  to  the  equation  just  given.  Then  it  can  be  shown  by 
mathematical  analysis  that  the  rotating  sinusoidal  flux  at  the  moment 
when  it  is  zero  at  B  and  D,  induces  in  each  one  of  the  K  parallel 
branches  of  the  compensating  sine  circuit  the  same  e.m.f.,  and  this 
e.in.f.  is  proportional  to  the  angle  w  between  0  A  and  0  B.  Hence 
the  rotation  of  the  sinusoidal  flux  produces  at  one  certain  instant  zero 
e.m.f.  in  every  branch;  at  any  other  moment  there  will  exist  an  equal 
e.m.f.  in  each  of  these  parallel  branches  and  in  the  same  direction 
in  all,  and  this  e.m.f.  is  measured  by  the  sine  of  the  uniformly  in- 
creasing angle,  w,  which  represents  the  velocity  of  rotation  of  the 
sine  flux.  The  analogous  result  may  be  proven  for  the  cosine  com- 
pensating circuits,  but  in  this  case  the  e.m.f.  in  any  branch  is  pro- 
portional to  the  cosine  of  the  angle  w. 

If  the  coils  /  and  //  are  not  connected  to  each  other,  nor  the  coils 
///  and  IV  to  each  other,  then  the  rotation  of  the  pure  sine  flux  in 
the  iron  core  will  generate  no  currents  of  any  kind,  either  in  the 
compensating  sine  circuit  or  in  the  compensating  cosine  circuit. 
There  will  simply  be  generated  a  series  of  equal  and  equally  directed 
c.m.f's  in  the  parallel  branches  of  the  compensating  sine  circuit, 
which  means  that  no  current  will  flow  from  any  one  of  these 
branches  to  any  other  of  these  branches  (for  the  same  reason  that 
no  current  flows  when  two  galvanic  cells  of  equal  e.m.f.  are  con- 
nected one  against  the  other).  A  similar  remark  applies  to  the  com- 
pensating cosine  circuit. 

If,  however,  the  rings  /  and  //  are  connected  to  two  terminals  of 
the  two-phase  motor,  shown  at  the  right  hand  of  Fig.  2,  and  the 
rings  ///  and  IV  to  the  other  two  terminals  of  this  motor,  two 
quarter-phase  currents  will  be  supplied  to  the  motor  so  that  the 
energy  for  driving  the  motor  is  derived  from  the  compensating  coils. 
But  there  will  still  be  no  flow  of  current  from  any  one  of  the  K 
compensating  sine  branches  to  any  of  the  other  K  compensating  sine 
branches,  and  the  balance  or  equilibrium  of  the  system  will  not  be 
disturbed. 

Assuming  now  that  there  is  no  external  connection  between  the 
terminals  /  and  //  and  between  the  terminals  ///  and  IV,  it  is  man- 
ifest that  the  uniform  rotation  of  a  simple  sine  flux  in  the  iron  ring 
will  have  no  effect  on  the  compensating  circuits,  and  the  compen- 
sating circuits  will  have  no  eflfcct  on  the  uniformly  rotating  sine 
flu.x ;  each  will  exist  precisely  as  if  the  other  were  not  present.  On 
the  other  hand,  it  can  be  shown  that  any  other  type  of  flux  than  the 
uniformly  rotating  simple  sine  flux  will  cause  the  generation  of 
e.m.fs  in  the  compensating  branches  which  will  no  longer  be  equally 
directed,  hence  currents  will  flow  from  one  branch  to  another. 
For  a  simple  sinusoidal  flux  of  two  branches  the  compensating 
branches  behave  like  open  circuits,  while  for  a  flux  of  more  than 
two  branches  the  compensating  branches  short-circuit  each  other. 
The  compensating  circuits  will,  therefore,  act  as  magnetic  screens 
for  all  types  of  fluxes  in  the  iron  ring,  except  the  simple  sine  flux. 
and  will  squeeze  out  and  destroy  these  fluxes ;  but  the  simple  sine 
flux  will  be  allowed  to  move  in  the  ring  just  as  if  the  compensating 
circuits  were  not  present. 

This  represents  the  solution  of  the  general  problem.  It  is  of 
interest  to  give  the  application  which  Mr.  Leblanc  suggests  for  the 
special  case  of  the  transformation  of  single-phase  currents  to  direct 
current.  In  discussing  this  problem  Mr.  Leblanc  makes  use  of  the 
resolution  of  a  single-phase  field  into  two  revolving  fields,  which  is 
often  used  in  the  mathematical  discussion  of  single-phase  current 
phenomena  in  European  text-books.  As  can  be  easily  seen,  a  single- 
phase  flux  is  mathematically  equivalent  to  two  equal  rotary  fluxes. 


revolving  with  equal  velocities  in  opposite  directions.  The  effect  of 
Leblanc's  compensating  windings  in  this  case  is  to  obliterate  ill  Dut 
the  pure  sine  or  two-branched  components  of  these  .-ivo  fluxes, 
revolving  in  opposite  directions. 

Now  it  becomes  necessary  to  obliterate  one  of  these  two  rotating 
fluxes.  The  scheme  by  which  Leblanc  claims  to  accomplish  this 
is  to  connect  the  compensating  circuits  of  the  transformer  to  the 
armature  circuits  of  his  synchronous  two-phase  motor,  the  field 
circuits  of  which  are  supplied  with  direct  currents,  and  to  the  field 
poles  of  which  a  magnetic  shield  of  the  Hutin-Leblanc  type  is  ap- 
plied. The  armature  circuits  of  the  motor  will  then  be  the  seat 
of  e.m.fs  corresponding  to  two  oppositely  rotating  magnetic  fields. 
One  of  these  fields  will  move  in  a  direction  opposite  to  that  of  the 
rotation  of  the  armature  w'ith  a  velocity  equal  to  that  of  the  armature, 
and  will,  therefore,  be  stationary  in  space.  It  will  not  be  affected  by 
the  magnetic  screen  in  the  motor.  The  other  rotating  field  will  move 
with  reference  to  the  armature  and  in  the  same  direction  as  the  arma- 
ture with  a  velocity  equal  to  that  of  the  armature.  It  will,  therefore, 
move  in  space — i.  e.,  with  reference  to  the  magnetic  shield — at  a 
velocity  equal  to  twice  that  of  the  armature.  The  magnetic  shield 
will,  therefore,  consume  and  thus  obliterate  this  rotating  field  and  the 
other  one  is  alone  left  in  the  armature  circuits  of  the  motor.  The 
compensating  circuits  will  then  also  be  the  seat  of  currents  corre- 
sponding to  a  single  rotating  field  moving  in  a  given  direction. 


Transformer  House  Dynamited  at  Idaho  Springs,  Colo. 


The  accompanying  illustration  shows  the  result  of  a  dastardly 
attempt  to  destroy  life  and  property  made  at  the  Sun  and  Moon 
mine,  near  Idaho  Springs,  Colo.,  on  the  night  of  July  28,  as  previ- 
ously noted  in  these  pages.  The  evident  plan  had  been  to  blow 
up  the  shaft  house,  transformer  plant  and  compressor  house  of  the 


DYNAMITED    PL.\.\T,    ID.VHO    SI'KIXGS. 

mine  with  two  kegs  of  powder,  but  the  discovery  of  the  dynamiters 
by  the  watchman,  w'ho  saw  them  light  the  fuse,  caused  the  men  to 
leave  all  the  powder  at  the  transformer  house,  which  was  completely 
wrecked,  as  the  picture  indicates.  At  the  right  in  the  illustration 
is  seen  the  compressor  building  and  in  the  distance  with  the  two 
stacks  is  the  shaft  house.  At  the  time  of  the  explosion  there  were 
14  men  at  work  underground  in  the  mine  and  four  men  above,  and 
had  the  shaft  house  been  destroyed,  there  undoubtedly  would  have 
been  considerable  loss  of  life.  As  it  was  no  one  was  injured  except 
one  of  the  dynamiters,  who  was  killed  by  the  explosion.  This  man 
had  been  known  as  a  strong  sympathizer  with  the  union  which  was 
on  a  strike  at  the  mine. 

The  transformer  house  was  a  frame  building  sheeted  with  steel 
and  contained  three  General  Electric  "5-kw,  oil-cooled  transformers. 
Current  was  receiveii  from  the  plant  of  the  Union  Light  &  Power 
Company  at  Georgetown,  13  miles  distant,  at  10.000  volts,  three- 
phase,  60  cycle  and  was  stepped  down  by  these  transformers  to  440 
volts.  The  power  w-as  used  to  operate  two  loo-hp  General  Electric 
induction  motors  that  drove  air  compressors  for  the  mine. 
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The  Irunsfonncrs  sIidwii  lying  on  their  sides  were  ruined.  Tlic 
force  of  the  cxplusiun  knockol  thini  mcr  and  the  oil  c;nij{lii  tin-, 
coni|)letcly  destroying  the  in.sulation.  The  casing  of  unc  trans- 
former was  cracked  and  the  other  one  had  a  hole  blown  in  it.  The 
transformers  left  standing  were  found  iminjured,  a  fact  that  is  some- 
what remarkable  when  the  force  of  the  explosion  and  the  heat  of 
the  burning  oil  are  considered.  The  oil  switch  of  the  transformers 
was  ruined,  as  was  the  wiring  in  the  station.  Immediately  ill  front 
of  the  standing  transformer  is  seen  the  bank  of  lightning  arresters 
that  had  been  uinunti'd  abi^ve  the  transformers. 

.•\  similar  attempt  was  afterward  made  to  destroy  the  water  power 
plant  of  the  Union  LiKht  &  Power  Company  at  Georgetown,  btu 
it  resulted  unsuccessfully. 


New  Telephone  Patents. 


.SIIISCKIIIKK  S    .MK..SS.\t;E   KECISTER. 

Where  measured  service  is  the  standard  for  telephone  contracts, 
the  burden  of  keeping  record  of  calls  is  no  small  task,  and  where  the 
ticket  system  is  used,  i.  e.,  where  the  ceiitr:d  office  operator  writes 
a  check  for  each  call,  the  average  load  per  operator  is  reduced  about 
one-third.  As  a  means  of  obviating  tlii-  drag,  many  different  sorts 
of  message  registering  devices  have  been  brought  forward,  one  of 
the  simplest  being  that  wherein  a  counter  is  mounted  at  the  sub- 
scriber's premises. 

Mr.  G.  A.  Long  has  recently  patented  a  very  compact  device  of 
this  kind,  his  patent  being  assigned  to  the  Gray  Telephone  Pay  Sta- 
tion Company.  The  shape  of  this  register  is  not  far  ditTerent  from 
the  push  socket  switch,  the  operating  plunger  projecting  through  it 
increasing  the  resemblance.  Within  the  ease  arc  a  rachet  counter 
and  a  gong  so  connected  with  the  plunger  that  the  depression  of  this 
latter  both  operates  the  counter  to  score  i  and  sounds  the  gong  to 
notify  the  operator  that  the  count  has  been  made.  A  hammer  latch 
and  a  damper  associated  respectively  with  the  gong  hammer  and 
the  gong  prevent  any  possibility  of  a  false  or  premature  signal. 

TELEPHONE   LOCK. 

Another  method  of  keeping  count  of  calls  is  to  require  prepayment 
for  the  individual  calls,  the  telephone  lock  being  a  device  which  pre- 
vents the  operation  of  the  hook  switch  until  the  proper  coin  has  been 
deposited.     Such  locks  are  extremely  simple  mechanically,  the  latest 


TELEPHONE    LOCK. 

design  having  but  two  moving  parts.  This  is  the  invention  of  W.  H. 
Scott,  of  St.  Louis,  whose  patent  has  been  assigned  to  the  Con- 
troller Company  of  America.  The  accompanying  figure  shows  a 
section  of  the  lock  just  after  a  coin  has  been  deposited.  Normally 
the  locking  disc  (to  the  right)  rests  on  the  shelf  shown  below,  thus 
restraining  the  bolt  against  any  upward  thrust  from  the  hook  switch 
lever,  shown  in  section  at  the  bottom  of  the  cut.  Under  the  con- 
ditions shown  the  bolt  is  free  to  rise,  pushing  the  coin  and  disc  into 
their  respective  slots.  The  cut-away  portion  of  the  bolt  then  rises 
so  that  it  forms  for  the  coin  a  runway  leading  into  the  coin  box. 
The  disc  is  then  retained  in  its  slot  until  the  bolt  again  descends. 

TWO-LINE   SWITCH. 

Under  the  title  "Rotarv  Extension  Bell  Switch,"  Mr.  G.  E.  Coils 


has  patented  a  rotary  (twitch  which  can  effectively  control  two  lines 
without  the  necessity  of  other  switching  apparatus.  The  particular 
Combination  of  circuits  in  the  inventor's  mind  is  that  of  two  lines 
tcrminalmg  at  a  common  point  and  desiring  connection  with  that 
point  at  times  independently  and  :it  times  simultaneously.  The  rotat- 
mg  swnch  has  contact  rnigs  and  points  to  connect  the  main  telephone 
set  to  either  or  both  lines  ai  will,  always  connecting  an  extension  bell 
to  the  idle  line 

lirm.LAK   ALAK.M   ATTACHMENT. 

.Mr.  Solomon  Schwarzschild,  of  Rochester,  has  produced  another 
burglar  alarm  attachment  for  telephone  lines.  The  novel  features 
embrace  time  switches  limiting  both  the  setting  and  turning  off  of 
the  alarm  attachment  at  such  times  as  the  protected  premises  arc  to 
be  legitimately  entered.  The  present  patent  covers  the  combination 
of  the  alarm  devices  with  the  telephone  circuit. 


Radium,  Heat  and  Cold. 


.According  to  a  special  cable  dispatch  of  August  15,  another  discov- 
ery as  to  the  properties  of  radium  has  been  communicated  this  week 
to  the  French  Physical  Society  liy  Professor  Curie.  It  was  only  in 
March  last  that  eminent  men  of  science  refused  to  accept  the  state- 
ment so  irreconcilable  to  scientific  experience  that  radium  possesses 
the  property  of  maintaining  a  temperature  at  a  point  three  degrees 
higher  than  that  of  its  surroundings.  But  the  fact  that,  in  addition  to 
the  marvellous  radio-active  properties  already  described,  radium  has 
this  unique  and  unprecedented  power  of  the  emission  of  heat  has  been 
established  beyond  the  possibility  of  question.  Strenuous  efforts  have 
been  made  to  obtain  accurate  measurements  of  this  heat  production 
and  determine  the  effects  of  external  conditions  in  promoting  and 
retarding  it. 

Professor  Curie  found  that  heat  emission  remains  unchanged 
through  a  very  wide  range  of  temperature,  there  being  no  perceptible 
variation  at  the  temperature  of  a  summer  day,  or  that  of  liquid  air,  but 
if  a  downward  stride  is  taken  from  the  temperature  of  liquid  air 
to  that  of  liquid  hydrogen,  radium  shows  that  it  is  not  always  unaf- 
fected by  the  external  temperature. 

And  here  comes  the  amazing  new-  fact  that  the  change  in  the  rate 
of  heat  emission  of  radium  within  the  comparatively  short  distance 
of  absolute  zero  is  in  exactly  the  opposite  direction  to  what  might  be 
expected  in  view  of  the  effect  of  low  temperatures  on  ordinary  chemi- 
cal action,  for  at  the  temperature  of  liquid  hydrogen  the  heat  emissioni 
of  radium,  instead  of  being  reduced,  is  augmented.  In  simple  language, 
the  substance  which  does  not  change  its  heat  at  all  temperatures,  from 
that  of  an  ordinary  room  to  that  of  liquid  air,  gives  out  a  greater  heat 
when  subjected  to  the  greatest  cold  that  scientists  have  yet  reached. 

These  experiments  with  liquid  hydrogen  have  led  to  the  curious  dis- 
covery that  freshly  prepared  salt  or  solution  of  radium  has  a  com- 
paratively feeble  power  of  giving  off  heat  at  all  temperatures,  but  the 
power  steadily  increases  for  about  a  month,  when  it  reaches  its  mini- 
mum activity-,  which  it  then  maintains  apparently  indefinitely.  These 
remarkable  results  have  failed  to  throw  any  light  upon  the  process- 
whereby  radium  maintains  a  constant  emision  of  heat  radio-activity. 


Municipal  Steam  Turbine  Plant,  at  Anderson,  Ind. 


An  interesting  municipal  electric  lighting  plant  enterprise  is  under 
way  at  Anderson,  Ind.,  and  marks  the  second  introduction  of  the 
steam  turbine  in  American  municipal  power  plant  service.  The  city 
of  Anderson  has  for  some  years  operated  an  electric  light  plant  in 
connection  with  the  city  water  works,  located  near  White  River.  The 
electric  installation  is  housed  in  a  separate  building  approximately 
50  ft.  X  100  ft.  adjacent  to  the  water  works  plant,  whose  boilers 
furnish  the  steam  power  necessary  for  the  operation  of  the  electric 
light  plant.  The  present  lighting  equipment  comprises  two  belted 
generating  units,  but  the  increasing  demand  for  light  and  power 
renders  the  available  capacity  inadequate  to  carry  even  the  present 
load  at  times,  resulting  in  a  severe  overloading  of  the  entire  equip- 
ment. In  order  to  secure  immediate  relief  from  these  conditions  and" 
avoid  the  necessity  of  erecting  additions  to  the  power  house.  West- 
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inghouse  steam  turbine  generating  units  have  been  selected  for 
power  extensions.  At  the  present  time  two  400-kw  units  will  be 
installed,  together  with  one  20-kw  exciter,  direct-connected  to  a 
Westinghouse  standard  engine  and  a  complete  switchboard  equip- 
ment. 

As  the  result  of  the  employment  of  turbines  in  this  plant  it  has 
been  found  possible  to  install  a  complete  boiler  plant  in  the  electric 
light  building,  thus  rendering  the  operation  of  the  lighting  system 
entirely  independent  of  the  water  works  system.  The  new  boiler 
plant  consists  of  three  310-hp  Sterling  water  tube  boilers  equipped 
with  Roney  mechanical  stokers.  The  boilers  will  not  be  arranged 
for  superheat,  but  will  supply  saturated  steam  to  the  turbines  at  150 
pounds  pressure,  all  condensation  being  returned  to  the  boilers  by 
a  steam  loop  and  Holly  gravity  return  system.  The  turbo-generators 
will  furnish  three-phase  currents  to  the  lighting  power  and  distrib- 
uting system  at  a  frequency  of  60  cycles  and  at  2,200  volts  pres- 
sure, no  step-down  transformers  being  used.  The  turbine  equip- 
ment will  operate  condensing  as  the  plant  is  located  near  the  river 
bank,  where  condensing  water  is  available.  Surface  condensers 
will  be  used  and  the  condensation  from  the  turbines  will  be  re- 
turned directly  to  the  boilers,  as  the  e-xhaust  is  entirely  free  from  oil. 

.\n  interesting  feature  of  the  turbine  installation  is  brought  out 
by  the  fact  that  by  replacing  the  belted  units  with  turbine-driven 
units,  sufficient  space  is  made  available  for  the  installation  of  the 
complete  boiler  plant,  together  with  an  additional  turbine  unit  and 
the  necessary  boilers  at  such  times  as  the  future  demands  upon  the 
plant  require  this  extension.  Mr.  E.  R.  Vincent,  M.  E.,  of  Indian- 
apolis, Ind..  has  been  retained  by  the  city  of  .Anderson  as  consulting 
engineer,   and  the  installation   is  under  his   general   sunervision. 


Recent  Electrochemical  Developments. 


REDUCTION  OF   NITRO  AND  AZO   COMPOUND. 

The  employment  of  a  surprisingly  large  number  of  trained  chemists 
and  electrochemists  for  pure  research  work  is  the  principal  means 
by  which  all  the  larger  chemical  works  in  Germany  endeavor  to  retain 
their  leading  position  in  the  world  in  the  field  of  organic  chemistry. 
Electrolytic  methods  for  oxidation  and  reduction  of  organic  com- 
pounds form  one  of  the  favorite  subjects  of  this  systematic  research 
work,  and  the  following  three  patents  on  the  reduction  of  nitro  and 
azo  compounds  are  representative  of  the  work  being  done.  These 
were  issued  August  1 1  to  Mr.  Max  Buchner,  assignor  to  C.  F. 
Boehringer  &  Sochne,  of  Mannheim,  Germany.  The  anodic  and 
cathodic  compartments  are,  of  course,  separated  from  each  other  to 
obtain  a  high  current  efficiency.  The  nitro  or  azo  compound  is  held 
in  solution  or  suspension  in  the  cathode  department. 

The  reduction  formerly  was  assumed  to  require  an  acid  solution 
and  has  been  shown  to  go  on  well  in  the  presence  of  tin  ions.  The 
use  of  metallic  tin  is,  however,  of  commercial  vane  only  if  a  com- 
paratively small  quantity  of  tin  can  be  used  over  and  over  again  in 
the  reduction  of  comparatively  large  quantities  of  the  starting  ma- 
terials. One  of  Mr.  Buchncr's  patents  refers  to  a  method  of  car- 
rying on  the  reduction  in  such  a  way  that  the  recovery  of  the  tin 
is  simple.  It  is  based  on  the  fact  that  tin  may  be  ele'ctrolytically 
precipitated  even  from  strong  acid  solutions  of  tin  in  hydrochloric 
acid  (which  remain  at  the  end  of  the  reduction  of  the  nitro  com- 
pound), if  the  reducing  process  is  so  conducted  that  the  tin  used  is 
converted  only  into  stannous  chloride  and  exists  in  the  solution  as 
such,  together  with  the  resultant  amines.  A  second  patent  refers 
to  the  use  of  chromium,  lead,  mercury,  or  iron  instead  of  tin.  The 
third  patent  refers  to  the  reduction  in  an  alkaline  solution  in  the 
presence  of  copper,  the  reduction  to  amine  being  almost  quantitative. 

The  facts  ascertained  by  the  inventor  are  somewhat  surprising 
and  unexpected  in  view  of  former  investigations,  especially  of  Elbs  ; 
they  emphasize  the  fact  that  we  still  know  really  very  little  concerning 
some  fundamental  points  of  the  mechanism  of  electrolytic  action. 
In  recent  years  it  has  become  customary  to  "explain"  by  the  term 
"catalytic  action"  all  processes  in  which  apparently  inert  materials 
have  some  effect  on  the  final  result,  but  in  reality  this  term  only 
serves  to  conceal  our  ignorance  of  what  really  happens. 

ELECTROLYSIS  OF  FUSED  SALTS. 

In  the  electrolysis  of  fused  substances  which  are  externally  heated, 
a  great  difficulty  is  generally  found  in  the  rapid  destruction  of  the 
containing  vessel,  especially  of  its  bottom  plate,  which  rests  on  the 


fire  box.  A  patent  was  granted  on  August  11  to  Mr.  C.  W.  Rocpper, 
of  Philadelphia,  for  details  of  a  mechanical  construction  of  the 
fusion  vessel,  which  enables  one  to  easily  and  cheaply  replace  the 
heating  bottom  plate  whenever  it  is  destroyed.  The  fusion  vessel 
is  a  rectangular  metal  box  without  bottom;  the  lower  edges  of  these 
sides  rest  and  fit  on  top  of  the  side  walls  of  the  fire  box.  The  top 
of  the  walls  of  the  fire  box  are  recessed  for  this  purpose.  The 
bottom  of  the  fusion  vessel  is  formed  of  a  comparatively  thin  arched 
metal  heating  plate,  D,  which  lies  directly  over  the  fire  box,  pre- 
senting its  concavity  thereto.  It  is  supported  upon  its  edges,  which 
project  between  the  lower  edges  of  the  sides  of  the  fusion  vessel  and 
the  recessed  portion  of  the  top  of  the  fire  box. 

NICKEL   PLATING. 

In  the  early  experiments  with  nickel  plating  great  difficulties  were 
experienced  on  account  of  the  tendency  of  layers  of  electrodeposited 
nickel  to  peel  off.  This  difficulty  has  now  been  more  or  less  suc- 
cessfully overcome  and  various  secret  "dopes"  are  used  by  practical 
platers  to  get  a  firm  deposit.  A  patent  has  been  granted  on  July 
28  to  Mr.  Thomas  A.  Edison  for  the  following  method  by  which 
a  thin  electrolytic  deposit  of  nickel  on  iron  or  steel  can  be  rendered 
firmly  adherent.  .After  completed  electrolysis  the  nickel-plated  pieces 
of  iron  or  steel  are  brought  into  a  non-oxidizing  atmosphere,  for 
instance  of  hydrogen,  and  heated  to  a  temperature  sufficient  to  weld 
the  film  of  nickel  to  the  iron  or  steel  backing.  A  bright  yellow  heat 
is  required  for  that .  purpose.  The  contact  thus  produced  betw-een 
the  nickel  and  iron  or  steel  is  so  perfect  that  sheets  plated  in  this 
way  can  be  formed  into  various  articles  by  the  drawing  or  stamping 
process  without  cracking  or  flaking  the  film. 

PURIFICATION    OF    WATER. 

The  list  of  electrolytic  methods  of  purification  of  water  and  defe- 
cation of  sewage  has  been  increased  by  another  one  for  which  a 
patent  was  granted  on  August  11  to  Mr.  Samuel  S.  Pridham,  of 
Newark,  N.  J.  The  novel  features  are  details  of  the  mechanical  con- 
struction of  the  cell  and  the  use  of  electrodes  of  an  alloy  of  mag- 
nesium and  aluminum. 

ELECTROLYTIC   DYNAMO. 

A  peculiar  application  of  the  principle  of  unipolar  dynamos  for 
electrolysis  has  been  patented  by  Mr.  F.  E.  Elmore,  of  London, 
England.  The  dynamo  and  the  electrolytic  cells  are  in  one  ap- 
paratus and  metallic  conductors  or  rubbing  contacts  are  avoided. 
For  this  purpose  an  electrical  conductor  with  the  electrodes  at  each 
end  thereof,  is  moved  in  a  magnetic  field  situated  between  the  elec- 
trodes, the  simplest  arrangement  being  a  circular  conductor  with 
electrodes  concentrically  arranged  on  it  rotating  in  a  circular  field. 


FIG.    I.— ELECTROLYTIC    UNIPOLAR    DYNAMO. 

The  armature  is  a  horizontal  metal  disk,  revolved  by  a  vertical 
shaft.  The  magnet  is  an  annular  box,  constructed  wholly  of  mag- 
netic material  and  completely  closed  except  that  its  inner  wall  is 
divided  horizontally  to  form  an  air-gap  through  which  the  armature 
extends.  The  exciting  coils  are  wound  round  the  upper  parts  of  the 
magnet.  The  lower  part  of  the  magnet  contains  an  annular  vessel 
and  a  similar  vessel,  of  small  diameter,  is  contained  in  the  space  en- 
closed by  the  magnet.  Each  of  these  vessels  constitute  an  electrolytic 
cell,  the  two  being  in  electrical  connection  through  a  continuous  con- 
ductor passing  through  the  air-gap,  but  insulated  from  the  magnet 
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ca^tiiiii.  1  lie  one  set  of  t-lociroiles  are  cylinders  sel  <iii  llio  liuttniii 
of  cacli  cell  so  us  to  iiarlitioii  it  into  a  lunnber  of  eliuinl)ers.  Intu 
cacli  such  chunilicr  there  extends  a  like  concentric  cylinder,  ile 
pending  from  the  armature;  the  set  represents  the  other  electrodes. 
W'lieii  the  armature  is  revolved,  current  is  Kenerated  and  llows 
IhroUKh  the  cells.  The  application  of  the  apparatus  for  the  elec- 
trolysis of  brine  for  the  maniifucturc  of  caustic  soda  and  chlorine 
is  described. 

H.\TrKRY    INVENTION. 

Mr.  C.  J.  Keed  has  patenteil  a  new  method  of  formation  for  storage 
liallery  plates.  He  hrst  subjects  a  metallic  lead  plate  to  the  action 
ol  hydrochK)ric  acid  gas  in  a  closed  receptacle,  preferably  in  con- 
junction with  an  oxidizing  agent,  such  as  chlorine  or  one  of  the 
higher  oxides  of  nitrogen ;  a  layer  of  lead  chloride  is  thus  produced. 
The  lead  chloride  is  afterwards  reduced  to  metallic  lead,  cither  elec- 
trocluniically  or  by  the  reducing  action  of  metallic  zinc  or  some 
other  suitable  reducing  agent ;  or  it  is  converted  directly  by  electro- 
chemical action  into  lead  peroxide. 

Mr.  A.  V.  Clark,  of  Philadelphia,  has  patented  a  method  of  man- 
ufacturing storage  battery  plates  of  that  type  in  which  the  grid  is 
formed  under  pressure;  the  object  is  to  so  form  the  gratings  of  the 
grid  that  they  may  be  readily  removed  from  the  mold  and  be  used 
with  a  special  form  of  supporting  separator.  The  details  of  the 
invention  are  of  a  mechanical  nature.  The  separator  forms  what 
may  be  called  an  envelope  which  encloses  the  entire  positive  plate. 

Messrs.  W.  Teto  and  J.  W.  T.  Cadett,  of  Ashlead,  England,  have 
a  new  composition  for  use  as  a  plastic  or  semisolid  electrolyte  in 
accuimihitors.  It  consists  of  powdered  or  precipitated  lead  sulphate 
moistened  with  dilute  sulphuric  acid  of  about  the  average  strength 
used  in  storage  batteries. 

Mr.  A.  V.  Meserole.  of  New  York  City,  has  patented  details  of 
mechanical  construction  of  a  battery  in  which  the  active  material  is 
containeil  in  wafers  of  kidney  form  which  are  mounted  on  a  pair 
of  tubes.  The  objects  to  be  thus  attained  are  stated  to  be  the  utili- 
zation of  a  greater  amount  of  active  material  and  compensation  for 
the  expansion  of  this  material. 

BOOSTER   KIELD    E.NCIT.VTIOX. 

Mr.  Lamar  Lyndon,  of  New  York  City,  has  patented  some  im- 
provements of  the  field  excitation  of  a  booster  when  used  together 
with  a  storage  battery  to  absorb  the  fluctuations  in  the  load.  He 
provides  the  booster  with  balanced  field  coils  influencing  the  booster 
to  generate  e.m.f.  in  opposite  directions.  Under  normal  conditions 
these  coils  are  so  arranged  as  to  neutralize  each  other  in  their  effect, 
so  that  the  booster  generates  no  e.m.f.  The  one  booster  field  coil 
is  connected  across  the  line  and  wound  to  cause  the  booster  to  feed 
current  out  to  the  line.  The  other  booster  field  coil  is  a  shunt  coil 
between  the  battery  and  the  line  and  wound  to  oppose  the  battery 
discharge.  The  booster  field  is  thus  a  differential  field  directly  re- 
sponsive to  the  voltage  fluctuation  at  the  battery  terminals,  and  is 
thus  in  a  measure  responsive  to  load  fluctuations  in  the  line.  Quite 
a  number  of  modifications  of  this  arrangement  are  described.    Thus, 
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FIG.    2. — LYNDON    STOR.\GE   B.\TTERY   BOOSTER    SYSTEM. 

in  the  adjoining  diagram,  an  additional  field  winding  for  the  booster 
is  provided  which  is  in  the  main  circuit  and  influences  the  booster 
to  feed  additional  current  to  the  line.  Further  adjustment  is  pos- 
sible by  means  of  variable  resistances,  one  being  shown  in  the 
diagram  in  connection  with  the  last  named  coil. 

Two  further  patents  have  been  granted  to  Mr.  H.  Halsey,  of  New- 
York  City,  pertaining  to  the  type  of  cell,  the  general  character  of 
which  was  noticed  in  our  last  issue.  One  patent  refers  to  means 
for  maintaining  the  movement  of  the  electrolyte,  the  other  to  a 
receptacle  for  containing  and  gradually  feeding  a  dipolarizing  fluid 
to  the  electrolvte. 


.Vf  7<.W.//v'/.V/:  (.  .1111.1:  n.lM.KJIl.-TUc  West  Indies  w.-n-  M^ued 
by  n  fierce  and  desiniclive  hurricane  last  week.  The  hurricane  de- 
molished the  cable  hill,  landlines,  an<l  oflice  at  Holland  May,  Jamaica, 
the  landiiiK  place  of  the  I'orto  Rico  cables.  Communicali>>n  was  rc- 
si<ircd  by  rejoiniiiK  the  cables  on  the  bench,  an  opernlioii  of  tireat 
difliculty. 


TROLUiLnS  IX  KORliA.—'SlaW  advices  from  Tokio  say;  "The 
trouble  between  the  Korean  authririlics  and  the  Japanese  Railway 
Company,  which  is  attributed  to  secret  Russian  actir>n  at  Seoul,  is 
approaching  a  climax.  At  the  same  time  the  Seoul  electric  rail- 
way, a  L'niled  Stales  concern,  is  having  irouble.  The  line  has 
been  objected  to  by  Koreans,  and  conse(|uetitly  scarcely  any  passen- 
gers are  traveling.  The  United  Slates  Minister  has  claimed  damages 
at  the  rate  of  $ioo  a  day  from  the  Korean  (joveriiment  in  conse- 
(pience  of  the  lack  of  traflic. 


ll'ORI.US  DI-.MASU  lUR  TOOL-MAKING  MACHINES.— 
The  Deutsche  Industrie  Zeituiig,  in  its  issue  of  July  17,  190J,  calls 
attention  tn  a  congress  or  convention  of  Germany's  too! -machinery 
makers.  Reports  of  those  present  went  to  show  an  increase  of  busi- 
ness in  the  Empire;  but  the  orders  were  not  large  enough  nor  the 
prices  satisfactory.  The  orders  from  the  Government  were  not 
nearly  as  large  as  desired.  Complaint  was  made  against  the  custom 
of  the  large  iron  mills  of  contracting  for  machinery  only  on  con- 
dition that  part  iiaymcnt  be  made  in  the  iron  or  steel  products  of  the 
mills.  .Another  evil  complained  of  is  the  custom  of  the  iron  or  steel 
mills  of  making  their  own  conditions  when  contracting,  instead  of 
following,  as  formerly,  well-established  customs.  In  the  matter  of 
contracts  in  which  it  is  provided  that  the  tool  makers  take  steel  or 
iron  from  the  mill,  great  abuses  have  crept  in.  The  contract  provides 
sometimes  that  fully  50  per  cent,  of  the  bill  be  paid  in  material. 
Inasmuch  as  the  greater  part  of  a  tool-making  machine's  value  lies  in 
the  labor  expended  on  it  and  the  most  of  the  material  is  cast  iron,  the 
demand  of  the  mill  to  be  allowed  to  ])ay  for  it  in  its  products  seems 
unfair  and  unjust.  It  is  thought  that  little  can  be  done  in  individual 
or  isolated  cases,  but  that  a  combination  of  the  machine  builders 
might  effect  a  reform.  Reports  made  to  the  convention  regarding 
foreign  trade  show  a  decline.  In  France  everything  was  quiet,  Italy 
offers  little  encouragement,  Spain  promises  great  things  by  and  by, 
particularly  for  the  marine.  The  United  States,  it  was  said,  must  be 
given  up  as  hopeless  because  of  its  ow'n  development  of  machine 
making. 


NIAGARA  POWER  FOR  TORONTO.— The  special  committee 
appointed  by  the  Toronto  City  Council  to  consider  the  question  of 
electric  energy  has  received  a  supplementary  report  from  the  City 
Engineer.  Mr.  Rust  thinks  the  cost  of  plants  to  develop  energy  at 
Niagara  for  the  use  of  Toronto  and  other  municipalities  would  be 
between  $4,000,000  and  $6,000,000.  In  the  neighborhood  of  18,500 
horse-power  would  be  necessary  to  supply  the  city.  After  consulting 
with  Mr.  Alexander  Dow  of  Detroit,  the  electrical  expert,  Mr.  Rust, 
came  to  the  following  conclusion  regarding  the  cost  of  energy  per 
horse-power :  "Assuming  that  it  will  be  $10  per  horse-power  at 
Niagara,  the  cost  delivered  at  the  city  limits  would  be  $18.96,  pro- 
viding for  13.500  horse-power.  To  increase  this  50  per  cent.,  making 
it  about  20,000  would  bring  the  cost  down  to  $16.48  delivered  at  the 
city  limits.  If  the  Toronto  Railway  Company  will  agree  to  take  their 
power  from  the  city  over  the  same  line,  it  would  be  reduced  to  $15.2,3 
per  horse-power.  Taking  the  highest  figure  the  cost  per  horse-power 
at  the  city  limits  would  be  $18.96.  Adding  distribution  losses  and 
the  expense  of  distribution,  this  brings  the  total  amount  to  $38.16. 
These  figures  show  that  the  city  should  receive  an  average  figure  for 
power  distributed  sufficiently  in  excess  of  $38.16  per  annum  to  pi  event 
any  possibility  of  loss.  If  they  could  find  a  market  for  25,000  horse- 
power this  estimate  can  be  reduced  to  $33.  Assuming  that  the  power 
will  cost  an  average  of  $38.16  per  horse-power  and  comparing  this 
price  with  the  present  rate  charged  in  this  city  for  electric  light  and 
power,  a  very  large  saving  would  be  effected."  Mr.  Rust's  opinion 
was  that  steam  power  in  Toronto,  as  estimated  from  the  cost  at  the 
city  w^ater  works,  cost  about  $60  per  horse-power,  and  on  that  account 
a  great  number  of  customers  could  be  had  for  the  city  power. 
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IVIRIiUlSS  TELF.PHOXV.—h  is  rc'i)')rtc(l  that  the  Erie  Rail- 
road Company  will  equip  one  of  its  Nortii  River  ferryboats  and  th« 
Jersey  City  ferry  tennina!  with  the  ColHns  wireless  telephone  system, 
of  which  details  have  heeii  given,  with  illustrations,  in  these  columns. 


POLICE  PATROL  SYSTEM.— Police  Commissioner  Greene,  of 
New  York  City,  has  made  arrangements  with  the  New  York  Tele- 
phone Company  for  a  complete  police  signal  system  on  the  Island  of 
Manhattan.  The  subject  has  been  agitated  for  15  years.  To  start 
with,  there  will  be  661  telephones  in  iron  boxes  on  poles,  etc.,  at  an 
aimual  cost  of  $20,855,  inclusive  of  everything.  Only  policemen  will 
carry  keys.  The  boxes  will  be  painted  gray,  and  about  15  x  18  in. 
The  service  is  to  begin  by  October.  Brooklyn  has  an  older  system 
in  use. 


ANOTHER  WIRELESS  NEWSPAPER.— Tht  Block  Island 
Wireless  is  the  name  of  a  little  paper  published  daily  on  Block  Island 
by  the  Providence  Journal.  I  he  paper  is  issued  every  morning  and 
contains  a  summary  of  each  day's  news,  sent  it  through  the  De  Forest 
system.  In  the  past  the  people  of  New  Shoreham  and  their  hun- 
dreds of  suminer  visitors  have  had  to  wait  for  news  until  the  arrival 
of  the  afternoon  boat  on  the  day  following  the  occurrence  of  any 
iinportant  event.  Now  they  have  a  newspaper  of  their  own.  This  is 
the  first  newspaper  in  the  East  entirely  dependent  on  wireless  telegra- 
phy for  its  news,  and  the  experiment  is  said  to  be  satisfactory. 


MONEY  BY  WIRELESS.— The  Cunarder  Campania  has  estab- 
lished a  wireless  money-order  department.  The  office  is  open  at  all 
hours  and  there  are  no  fees.  Henry  Robertson,  a  passenger  on  the 
trip  that  ended  last  week,  found  he  had  not  enough  money  to  pay 
the  customs  duties  on  his  purchases  abroad.  Recalling  that  his 
mother  was  a  passenger  on  the  Lucaiiia,  traveling  in  the  opposite  di- 
rection, he  sent  her  through  the  air  a  message  asking  her  to  pay  the 
purser  on  the  Lucania  fifty  dollars  and  send  him  wireless  word  to 
that  effect.  The  money-order  transfer  Ijetween  the  two  pursers  was 
then  easily  effected. 


EFFECT  OF  FREE  TRANSFERS.— It  is  stated  that  the  oper- 
ating expenses  of  the  Chicago  Union  Traction  Coinpany  owe  their 
largest  increase  to  the  universal  transfer  system  imposed  on  them  by 
the  city  of  Chicago  a  year  ago  next  October.  Before  this  period 
the  company  used  about  1,000,000  transfers  monthly,  whereas  at  the 
present  moment  2,000,000  transfers  or  thereabouts  are  necessary  to 
meet  the  large  traffic  over  the  company's  lines.  This  statement  bears 
out  the  report  that  Metropolitan  Elevated  traffic  has  been  cut  into 
3,000  or  4,000  per  day  on  account  of  this  transfer  system.  Officials 
of  the  traction  company  state  that  most  of  the  injury  to  elevated 
road  traffic  comes  in  the  summer  months. 


SEPARATING  MAGNETIC  PARTICLES  FROM  WOOD 
PULP.- — A  patent  issued  August  11  to  Mr.  C.  J.  Reed  describes  an 
arrangement  for  the  separation  of  magnetic  particles  from  wood  pulp. 
Two  cylindrical  soft-iron  cores  suspended  in  a  tank  have  helical 
grooves  in  which  are  placed  the  magnetizing  coils.  Each  of  these 
is  surrounded  by  a  closely  fitting  brass  cylinder,  which  revolves  about 
its  axis.  At  rest  the  iron  particles  would  gather  in  helical  lines  cor- 
responding to  the  grooves  on  the  core ;  as  the  cylinders  revolve,  how- 
ever, the  particles  in  endeavoring  to  follow-  the  line  of  greatest  attrac- 
tion are  given  a  downward  helical  motion  and  finally  drop  off  the 
end  of  the  cylinder.  In  the  tank  are  guides  which  cause  all  the  pulp 
entering  to  come  into  contact  with  the  cylinders  before  passing  out 
on  the  opposite  side. 


THE  SUPPLY  OF  EDISONS.—A  special  cable  dispatch  from 
Paris,  as  subjoined,  advises  that  the  supply  of  Edisons  is  not  running 
out :  "A  young  Brazilian  to  come  before  scientific  circles  in  Paris  is 
Sefior  Oswaldo  de  Faria,  a  youth  of  sixteen,  who  is  solving  problems 
which  foiled  electrical  specialists.  He  has  invented  a  regulator 
permitting  the  transformation  of  currents  to  regulate  light  with 
incredible  ease  and  simplicity.  This  week  the  Brazilian  Minister,  a 
number  of  leading  electrical  and  scientific  aiuhorities  and  engineers 
assembled  in  his  mother's  drawing-room  and  enthusiastically  ap- 
plauded his  achievements.  An  apparatus  utilizing  current  from  the 
Champs  Elysees  central  station  produced  a  fixed  light,  propelled  a 
four-horse-power  motor  and  actuated  a  coil  giving  a  22-in.  spark. 
besides  charging  accuuuilators  rapidly."     How  wonderful ! 


TANDEM-MULTIPLE  CONTROL  OF  INDUCTION  MO- 
TORS.— When  the  primary  windings  of  an  induction  motor  are 
connected  in  delta,  the  e.m.f.  iiiipressed  on  each  coil  bears  the  ratio 
of  the  square  root  of  3  to  the  e.m.f.  impressed  on  the  individual  coils 
when  connected  in  star.  Since  the  torque  on  an  induction  motor  is 
proportional  to  the  square  of  the  impressed  e.m.f.,  it  follows  that  the 
change  of  the  primary  windings  of  the  motor  from  star  to  tandem 
connection  results  in  increasing  the  torque  of  the  motor  three  times. 
For  a  method  of  control  of  induction  motors  based  upon  this  prin- 
ciple, a  patent  has  recently  been  granted  to  Albert  H.  Armstrong. 
The  application  of  this  principle  is  especially  useful  in  connection 
with  the  control  of  induction  motors  by  the  tandem-multiple  system. 
When  induction  motors  are  operated  in  tandem,  their  torque  is 
materially  lower  than  that  which  they  would  have  were  they  con- 
nected in  multiple.  By  connecting  in  delta  the  primary  windings  of 
the  first  of  the  two  tandem-connected  motors,  it  is  possible  to  more 
tha?i  counterbalance  the  inherent  lessening  of  the  torque  due  to  the 
tandem  connection. 


IMPROVEMENTS  IN  TELEGRAPH  INSTRUMENTS.— 
Three  patents  were  recently  granted  to  Mr.  John  C.  Barclay,  of 
New  York  City,  for  improvements  in  the  construction  of  telegraph 
sounders,  relays  and  repeaters.  In  the  use  of  relays  with  magnets 
movable  toward  and  away  from  their  armatures,  much  trouble  has 
been  experienced  from  breakage  of  the  armature  or  its  pivots  while 
the  instrument  is  being  adjusted.  To  prevent  such  breakage  the 
inventor  employs  a  novel  location  and  arrangement  of  the  armature 
w  ith  respect  to  the  poles  of  the  magnet,  and  provides  a  stop  to  limit 
the  motion  of  the  magnet  towards  the  armature;  for  this  stop  the 
trunnion  bracket  is  used,  which  has  sufficient  strength  and  solidity 
for  the  purpose. — In  using  ordinary  main-line  relays  as  sounders, 
their  magnet  is  usually  enclosed  in  a  resonance  box.  Mr.  Barclay 
has  devised  a  new  construction  of  the  resonance  box  of  such  "box 
relays,"  in  order  to  improve  the  sound  and  facilitate  the  adjustment 
of  the  instrument.  He  makes  the  resonance  box  relatively  shallow, 
so  that  it  encloses  a  portion  only  of  the  magnet ;  the  bo.x  rests  upon 
the  wooden  base  of  the  instrument  at  certain  points  only;  moreover, 
suitable  sound-holes  are  provided  and  the  resonance  box  is  made 
of  metal  except  the  end  carrying  the  anvil,  which  is  of  wood. — In 
the  polar  duplex  repeater  coinmonly  used  at  present,  a  main-line  polar 
relay  is  provided,  the  magnet  of  which  is  connected  to  the  incoming 
line.  This  relay  controls,  by  means  of  a  local  circuit  and  battery, 
a  pole-changer  arranged  to  connect  a  generator  to  the  outgoing  line 
and  to  reverse  the  direction  oT  current  therein  with  each  operation 
of  the  main-line  relay.  It  is  quite  evident  that  the  whole  operation 
will  be  condensed  and  simplified  and  the  speed  of  the  repeater  in- 
creased if  the  main-line  relay  itself  connects  the  generator  to  the 
outgoing  line,  and  controls  the  polarity  of  the  current  in  this  line. 
Such  a  system,  however,  has  distinct  difficulties  in  construction, 
mainly  on  account  of  sparking.  Mr.  Barclay  has  devised  a  polar 
relay  of  this  type  in  which  there  is  little  or  no  sparking,  and  which 
may  be  used  as  a  main-line  repeating  relay  without  interference  with 
its  operation  by  sparking  and  with  a  considerable  gain  in  speed  of 
the  system.  By  eliminating  the  local  pole-changers  at  the  repeater 
station,  the  variation  of  signals  heretofore  observed,  due  to  imperfect 
adjustment  of  the  pole-changers,  has  been  entirely  removed,  and 
the  quality  of  the  signals  greatly  improved.  The  device  in  operation 
reduces  the  number  of  repeaters  in  a  circuit  one-half. 


Letter  to  the  Editors 

Rotary  Disks. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs: — In  an  article  printed  in  your  issue  of  February  15.  1902.  I 
described  an  arrangement  of  "Rotary  Disks,"  and  what  follows  is 
a  description  of  a  new  experiment  with  the  same,  and  conclusions 
concerning  these.  I  used  two  arrangements  of  disks.  One  is  a 
single  shellaced  mica  disk  on  a  short  axle:  the  sparks  from  the  sec- 
ondary of  an  induction  coil  were  made  from  slightly  raised  points 
under  this  disk  to  one  side  near  the  circumference.  The  other  con- 
sists of  two  shellaced  mica  disks  on  the  same  axle  about  %  in.  apart. 
The  axle  in  this  case  w^as  a  thin  piece  of  steel  about  i^  in.  long. 
The  sparks  were  made  near  the  circumference  between  the  two  disks. 
Tlie  disks  are  2'4  in.  diameter,  and  rotate  in  a  horizontal  plane  in 
jewelled  bearings.  The  spark  length  is  generally  M  in.,  reduced  to 
-V^  in.  or  less.    Sometimes  I  have  used  i'/2  in.  reduced  to  Il4  in. 
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rite  iil>jci-t  ill  wriliiiK  this  is  to  answer  the  <|iicsiion  whether  a 
t.'liarKe  mi  a  piece  of  mica  in  rulatinn  as  desorihed  moves  with  tlic 
lotalion  or  remains  at  rest  and  >hiis  on  ilu-  mica.  1  will  first  mve  a 
simple  experiment  which  appears  to  settle  the  ahove  (piestion. 

1  placet!  a  small  particle  ol  sealing  wax  on  the  nppcr  side  of  a 
disk  not  far  from  the  circumference  and  noted  what  occurred  when 
tile  disk  was  set  in  rotation  liy  tlie  sparks  under  it.  I  found  that  the 
particle  of  sealing  wax  remained  nearly  if  not  entirely  at  rest,  when 
furthest  away  from  the  spark  Kap,  hut  when  it  approached  near  the 
spark-Ki'P  ;<s  the  disk  rotated,  it  hcKan  to  dame,  and  when  o\er  the 
spark-Ki'l».  't  sprang  liiKli  up  in  the  hox  coiitaininn  the  arraiiKcment, 
and  Keiierally  landed  olT  of  the  disk. 

It  must  he  rememhered  that  I  was  dealiiiK  with  rapidly  dissipating 
charges,  hut  1  can  still  distinctly  recognize  tlie  fact  iliat  ilu  charges 
on  the  disk  were  slinhtly  shifted  in  the  direclimi  of  rotalion,  .iiid  lli.it 


there  was  constant  slipping  of  (he  charges  un  the  disk.  An  analogy 
is  that  of  water  punreil  on  a  revolving  wheel,  such  as  a  grindstone, 
at  the  top  of  ilu-  wluel  or  on  the  si<le  thai  has  the  upward  motion.  1 
have  often  notice«l  the  slight  shifting  of  the  water  forward  on  the 
wheel  in  such  cases. 

While  1  have  no  experiments  to  show  whether  the  pheiiomenun 
would  occur  when  the  ch:irges  are  of  low  potential,  I  have  every 
reason  to  helieve  it  would.  The  slipping  and  slight  shiflmg  of  the 
charges  on  the  rotating  disks  perfectly  account  for  the  rotations  ob- 
l.iiiied  from  —  to  -f  when  the  disk  is  started  from  —  to  -f ,  as  for- 
merly described.  It  miisi  be  remembered  that  there  was  nothing 
under  the  disks  or  near  them,  to  which  the  charges  could  extend  their 
lines  of  force  and  hold  thereto. 
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DVNA.NtDS,    Mt>TOKS   ANH    TRANSKJRAtERS. 

Moti'i-Sttvtiiig  S7>.-ilchcs. — Bate. — A  paper  read  ln-ioi-c  tiu-  Bir- 
mingham Section  ut  the  English  I.  E.  E.,  with  the  discussion.  The 
author  points  out  the  great  divergencies  that  exist  in  the  construc- 
tion of  switches,  and  proposes,  in  order  to  avoid  misunderstandings 
and  to  encourage  staiulardizatioii,  to  follow  the  example  set  by  the 
German  Institution  ul  Electrical  Engineers,  and  to  classify  starters 
and  starting  resistances  as  follows:  Class  i.  ©ccasional  use,  where 
a  sufficient  interval  is  allowed  between  the  times  of  use  to  permit 
the  resistances  to  cool  down  to  air  temperature.  This  represents 
the  majority  of* cases,  and  the  author  is  of  the  opinion  that  the  re- 
>istancc  should  be  able  to  carry  the  full  load  current  safely  for  at 
least  half  a  minute,  and  carry  an  overload  of  20  per  cent,  of  current — 
i.  e.,  50  per  cent,  of  watts — for  say  10  seconds.  Class  2.  Freijuent 
use,  where  the  interval  is  not  sufficient  to  allow  of  complete  cooling, 
or  where  the  time  taken  in  attaining  full  speed  is  unusually  pro- 
longed for  any  reason.  Class  3.  Continuous  use  would  include 
speed  regulators.  The  author  considers  the  "absorption"  type  of 
wire  resistance  in  which  the  wires  are  surrounded  by  cement,  sand 
or  other  suitable  material,  not  only  the  best  but  also  the  cheapest. 
This  type  is  somewhat  more  difficult  to  repair  than  the  radiation  type 
is,  especially  if  cement  is  used  instead  of  sand,  but  this  slight  draw- 
back is  more  than  compensated  by  the  protection  of  the  wires  from 
mechanical  injury  and  from  damp.  If  properly  made,  the  absorption 
type  stands  overloads  for  a  short  time,  just  as  well  as  the  radiation 
type.  As  far  as  liquid  resistances  are  concerned,  the  author  thought 
that  they  offered  many  advantages  for  exposed  situations  and  large 
powers.  A  slight  drawback  is  the  need  of  replenishing  the  liquid 
from  time  to  time.  To  give  satisfaction  to  the  general  user,  the 
liquid  starter  must  be  provided  with  an  overload  and  ■"no-volt" 
release.  If  a  "no-volt"  release  cannot  be  used  conveniently,  the 
main  double-pole  sw-itch  must  be  interlocked  with  the  resistance,  so 
that  the  current  cannot  be  switched  on  while  the  resistance  is  cut 
out.  The  author  then  discussed  the  methods  of  connecting  the 
resistances  with  the  motor.  He  points  out  the  weaknesses  of  the 
method  of  connecting  the  armature  to  the  starting  lever,  and  to 
join  both  the  main  and  the  shunt  magnet  wires  to  the  last  or  "full-on" 
contact  of  the  resistance.  The  field  is  then  excited  when  the  main 
sw-itch  is  closed,  and  the  motor  is  started  and  stopped  without  de- 
magnetizing the  magnets.  When  the  lever  touches  the  first  contact, 
the  full  torque  is  applied  instantly  to  the  armature,  and  this  causes 
undue  strain  on  the  moving  parts.  A  more  serious  weakness  of  this 
method  of  connection  is  that  when  the  motor  is  at  rest,  with  the 
starting  switch  in  the  "off"  position,  the  magnet  windings  are  not 
connected  across  the  brushes,  and  if  the  main  switch  is  opened,  the 
kick  of  the  magnets  will  be  very  likely  to  rupture  the  insulation  of 
the  field  spools.  In  regard  to  switch  work,  the  author  advocated 
the  same  classification  as  that  proposed  for  resistances.; — Lond.  Elec, 
July  24. 

Harmonics  in  Alternating-Current  Machines. — Gl'Ery. — A  math- 
ematical study  on  the  principal  causes  of  the  production  of  har- 
monics and  the  means  of  preventing  their  production.  The  author 
deduces  different  conditions  which  must  be  fulfilled  in  order  to  get 


.1  \  ullage  curve  without  appreciable  liariiiomcs.  In  tin-  tirsi  place, 
a  sinusoidal  distribution  of  the  inducing  field  along  the  air-gap  is 
necessary,  which  may  be  obtained  by  giving  the  air-gap  a  variable 
Kngtli  at  the  different  points  of  the  polar  surface.  In  order  to 
supjiress  the  harmonic  due  to  the  slots  of  the  armature,  he  suggests 
inclining  them  toward  the  radial  line,  so  that  the  outer  end  of  one 
slot  is  radially  in  line  with  ilu-  inner  end  of  the  next  slot.  To  sup- 
press the  harmonics  due  to  the  armature  current,  it  would  be  nec- 
essary to  so  construct  the  winding  that  the  conductors  of  the  same 
circuit  are  distributed  according  to  the  sinusoidal  law  over  the 
periphery  of  the  armature. — L'Eclairage  Elec,  July  ii. 

REFERENCES. 

Rules  for  tlie  Testing  of  Electric  Machines  and  Transformers. — 
Dki'cbekt. — .\  very  long  article  giving  a  summary  of  the  rules 
adopted  by  the  German  Electrical  Society,  and  a  comparison  with 
the  American  rules. — L'Eclairage  Elec,  July  18,  25. 

Sfced-Rcditcing  Gears. — Erecky. — An  illustrated  description  of 
a  gear  based  on  the  principle  of  rolling  friction,  esijccially  adapted 
lor  electric  motors. — Zeitsch.  Ocst.  Ing.  und  Arch.  I'er..  July  24. 

Lights  and  Lighting. 

IJeat  Radiation  of  Incandescent  Lamfs. — Fischer. — A  long  article, 
i;i  which  the  author  gives  the  results  of  a  scientific  investigation,  in 
order  to  ascertain  how  much  of  the  energy  of  the  current  appears 
in  the  form  of  heat  and  of  light  energy  in  the  ordinary  incandescent 
lights.  For  these  experiments  he  used  an  incandescent  lamp  of  no 
volts,  having  resistance,  when  cold,  of  300  ohms.  The  heat  energy 
was  measured  by  a  thermopile,  and  the  light  energy  by  a  prism- 
photometer.  Several  tables  of  results  are  given,  showing  that  by 
far  the  major  part  of  the  electrical  energy  is  converted  into  heat. 
With  a  current  of  .317  amp.  the  author  finds  gg.82  per  cent,  appear- 
ing as  heat  energy  and  only  .74  per  cent,  as  light,  the  latter  gradually 
rising  to  26.5  per  cent,  when  the  current  had  increased  to  .718  amp.; 
the  lamp  was  then  giving  about  2,2  cp.  Under  the  normal  conditions 
of  the  i6-cp  lamp,  the  author  found  about  85  per  cent,  as  heat  and 
15  per  cent,  as  light,  with  a  current  intensity  of  .621  amp. — Zcit.  f. 
Beleucht.,  July   13,  20. 

Xeiv  System  of  Incandescent  Arc  Lighting. — An  article  giving  a 
table  of  tests  of  a  new  type  of  arc  lamp  and  a  description  of  the 
method  stated  to  have  been  elaborated  by  Blondel.  of  arranging  and 
treating  the  carbons.  The  carbons  are  constructed  in  several  zones 
or  layers,  and  the  mineral  admixtures,  which  are  fusible  salts  chosen 
for  their  luminous  capacity,  are  incorporated  in  considerable  pro- 
portions with  the  carbon  in  the  inner  zones.  The  outer  zone  is 
formed  of  pure  carbon,  and  it  is  stated  that  it  protects  the  carbons 
against  lateral  combustion  and  also  gives  them  the  necessary  con- 
ductivity. The  arrangement  of  the  electrodes  is  such  that  a  very 
highly  mineralized  carbon  is  placed  below  another  less  mineralized, 
thus  producing  the  result  that  the  arc  between  the  two  is  constantly 
situated  below,  and  in  the  axis  of  a  disk  of  refractory  material. 
The  latter  disk  serves  as  reflector  and  also  to  prevent  the  arc  from 
climbing  up  on  the  upper  electrode.     The  table  show-s  that  a  lamp 


August  22,  1903. 


ELECTRICAL     WORLD    and     ENGINEER. 


307 


of  3.3  amp.  gives  1.5  times  more  light  than  a  10-amp.  lamp  of  the 
old  style  and  6.5  times  more  than  a  3.3-amp.  old-style  lamp. — Rev. 
gen.  des  Sciences,  July  30. 

REFERENCE. 

Electric  Light  Plant  for  Dutch  Torpedo  Boats. — A  short  article, 
illustrated  by  drawings.  The  plant  is  designed  to  give  65  amp.  at 
80  volts  when  running  at  500  r.p.m. — Eng'ing,  July  31. 

Power. 

Electrical  Hoisting  Plant  for  Coal  Mine. — Gu.arini.— An  illus- 
trated article,  describing  a  plant  recently  installed  at  a  German 
colliery.  The  hoisting  engine  has  a  daily  capacity  of  2,700  tons,  with 
one  platform,  and  3,200  tons  with  two  platforms.  It  is  driven  by 
two  i,400-max.-hp  motors,  one  on  each  side  of  the  driving  pulley. 
Direct  current  at  500  volts  is  used  in  connection  with  a  buffer  storage 
battery.  By  the  gradual  switching  in  of  the  storage  battery  and 
alteration  of  the  exciting  current  of  the  motor  magnets,  various 
speeds  can  be  attained  without  undue  energy  losses.  The  starting 
gear  consists  of  two  perfectly  separated  starting  resistances.  The 
arrangement  is  described  in  detail. — Western  Elcc.,  August  8. 

REFERENCES. 

Electric  Harbor  Cranes. — Rothmueller. — A  long,  well-illustrated 
article,  giving  a  description  of  various  electric  harbor  cranes.  The 
details  of  construction  of  the  different  types  are  given. — Zeitsch. 
Oest.  Ing.  iind  Arch.  I'cr.,  July  17. 

Electric  Motors  in  Iron  Works. — An  illustrated  article  containing 
a  description  of  the  equipment  of  a  plant  for  the  manufacture  of 
structural  and  ornamental  steel  and  iron.  The  tool|,  cranes  and 
lifting  appliances  in  the  works  are  driven  by  electric  motors. — Eng. 
Record,  August  I. 

Traction. 

Lozvestoft  Corporation  Electric  Tramways. — An  article  describing 
a  traction  line  recently  opened  in  England.  The  line  is  an  overhead 
trolley  installation,  the  main  line  being  divided  by  the  harbor,  crossed 
by  a  swing  bridge,  situated  almost  exactly  in  the  center  of  the  town. 
The  work  calling  for  special  note  in  connection  with  this  system  is 
the  surmounting  of  the  difficulties  caused  by  this  swing  bridge.  A 
shallow  section  of  rail  has  been  used,  fixed  to  the  ironwork  of  the 
bridge  and  electrically  bonded  to  it.  The  maintenance  of  the  circuit 
is  secured  in  the  following  manner :  Si.x  light  steel  standards  are 
mounted  upon  the  bridge  and  carry  an  aluminum  conductor  of  T 
section,  which  is  further  supported  by  stay  wires.  With  this  form  of 
construction  no  undue  strain  is  put  on  the  bridge.  .A.  device  is 
employed  on  the  overhead  line  at  either  end  of  the  bridge  to  connect 
the  trolley  wire  with  the  mains  when  the  bridge  is  closed.  The 
overhead  line  on  the  bridge  and  the  approaches  are  fed  by  a  sep- 
arate underground  cable,  connected  through  a  switch  placed  on  the 
bridge  and  operating  with  the  movement  of  the  bridge.  When  the 
bridge  is  tilted  before  swinging,  current  is  completely  cut  off  on 
this  section  and  vice  versa.  The  rail  circuit  is  maintained  under  the 
harbor  by  means  of  a  cable.  The  cables  are  drawn  into  a  steel  pipe, 
fitted  internally  with  a  wooden  partition  of  star  section,  each  cable 
laying  in  its  own  compartment,  thus  giving  every  facility  for  with- 
drawal and  renewal.  The  cables  are  connected  to  a  switch  and 
testing  board  on  either  side  of  the  harbor.  The  capacity  of  the 
whole  installation  is  1,575  kw,  or  about  1,900  kw  on  emergency  load. 
The  generating  sets  are  so  arranged  that  any  one  of  them  can  be 
used  for  lighting  or  traction.  High-speed  engines,  directly  coupled 
to  compound-wound  generators  are  employed,  the  series  winding 
of  which  is  cut  out  if  they  are  used  for  lighting.  There  arc  two 
550-kw,  one  250-kw,  one  150-kw  and  one  75-kw  generator.  There 
is  also  a  set  of  balancers  and  boosters  of  i8-kw  capacity,  and  a  set 
of  40  kv\.  The  latter  can  be  used  for  traction  in  case  of  emergency, 
as  between  the  two  balancers,  on  the  same  shaft,  is  a  compound- 
wound.  8o-kw  motor-generator,  which  can  be  connected  to  the  over- 
head line.  A  description  of  the  permanent  way  and  rolling  stock 
is  also  given. — Lond.  Elec,  July  24. 

references. 


have  four  hoppers  and  can  dump  all  of  the  load  on  either  side  and 
are  all  equipped  with  air  brakes.  The  company  also  operates  a 
passenger  service. — St.  R'y  Jour.,  .*\ug.  i. 

Steeping  Cars  on  Electric  Lines. — An  editorial  in  which  it  is 
claimed  that  there  is  a  field  for  sleeping  cars,  which  is  not  now  fur- 
nished by  the  steam  railway  companies.  This  is  particularly  the 
case  between  cities  150  to  200  miles  apart.  The  sleeping  car  service 
of  the  steam  railroads  between  such  towns  is  usually  inadequate 
because  the  distance  is  covered  too  rapidly  and  because  the  sleeping 
car  and  train  schedules  are  made  up  for  the  convenience  of  through 
travelers,  and  not  for  local  traffic  of  this  kind. — St.  R'y  Jour., 
August  I. 

Installations.  Systems  and  appliances. 

Automatic  Higli-Tension  S'witches. — Vogelsang. — An  illustrated 
article  containing  a  description  of  the  author's  constructions  of  high- 
tension  circuit-breakers  for  alternating  currents.  He  does  not  use 
alternating  current  in  combination  with  series  transformers,  as  is 
customary  in  American  types,  but  a  small  maximutp  high-pressure 
relay  operated  with  alternating  current,  and  closing  a  local  circuit 
of  a  continuous  current  from  the  exciter,  and  this  operates  the 
mechanism.  He  considers  that  this  arrangement  has  the  advantage 
of  avoiding  the  heating  of  the  relatively  large  coils  which  are  con- 
stantly in  the  circuit  in  the  other  construction ;  it  also  constitutes 
a  simplification  of  the  mechanism  in  the  case  of  polyphase  circuit- 
breakers,  in  so  far  as  only  one  magnet  is  necessary  in  place  of  two. 
The  apparatus  is  so  constructed  that  in  connection  with  a  time  relay 
the  contact  is  closed  when  a  certain  maximum  current  has  been 
reached  and  is  opened  again,  when  the  current  should  fall  again 
to  the  normal  before  the  time  rslay  has  acted.  For  a  reverse-current 
relay  the  employment  of  series  transformers  is  necessary,  but  as  they 
only  have  to  act  on  the  relay,  which  is  of  very  small  size,  they  do 
not  have  to  be  large.  When  a  time  relay  is  used,  the  closing  of 
the  contact  of  the  maximum  or  reverse-current  relay  actuates  first 
the  time  relay,  which  then  closes  a  second  contact  of  a  local  direct- 
currpnt  circuit  after  a  few  seconds,  which  opens  the  switch. — Elek. 
Zeit.,  July  30. 

Mexican  Water  Pozver  Electric  Plant. — An  illustrated  descrip- 
tion of  a  water  power  plant  with  electric  distributing  system  at  San 
Simonito,  near  the  City  of  Mexico.  A  working  head  of  about  700 
ft  on  the  water  wheels  is  obtained,  with  a  normal  output  of  about 
1,200  hp.  The  generating  machinery  consists  of  three  units  of  300 
kw  each.  Each  unit  consists  of  a  66-in.,  single-nozzle  Pelton  wheel. 
running  at  360  r.p.m.,  coupled  to  the  shaft  of  a  three-phase,  6,600- 
volt  and  60-cycle  generatc^r.  The  governing  of  the  water  wheel  is 
accomplished  by  an  electric  relay  governor,  operating  a  deflecting 
hood  over  the  nozzle.  The  guaranteed  minimum  efficiency  of  the 
alternators  on  non-inductive  load,  100  per  cent,  power  factor,  is  92 
per  cent,  at  full  load,  89  per  cent,  at  half  load  and  82  per  cent,  at 
quarter  load.  There  are  two  exciter  units,  each  consisting  of  a 
30-in.  Pelton  wheel  at  850  r.p.m.,  direct  connected  to  a  20-kw  dynamo 
of  60  volts.  There  are  three  250-kw  transformers,  oil-insulated  and 
water-cooled,  which  raise  the  potential  to  25,000  volts  for  transmis- 
sion. The  sub-station  equipment  comprises  transformers  in  units 
of  150  kw.  which  lower  the  potential  to  2,200  volts  and  convert  the 
three-phase  into  two-phase  current  for  distribution. — Eng'ing  Xezi's. 
August  13. 

Wires,  Wiring  and  Conduits. 

Xezv  Cable  Conduits. — A  note  on  a  new  method  of  making  con- 
duits. They  are  formed  by  arranging  long  tubular  cores  in  the  ex- 
cavations, which  cores  are  covered  on  the  outside  with  a  thin  layer 
of  graphite  and  paraffine.  They  are  then  surrounded  by  cement,  and 
after  the  latter  has  set,  steym  or  hot  water  is  introduced  into  the 
hollow  cores,  with  the  result  that  the  easily-fusible  layer  melts  and 
the  cores  can  then  be  taken  out.  The  fatty  mass  remaining  on  the 
inside  of  the  tubes  thus  formed  facilitates  the  drawing  in  of  the 
cables. — Elck.  Zeit..  July  23. 

Electro-Physic?  .".tcd  Magnetism. 


Interurhan  Electric  Road  for  Hauling  Coal. — An  article  describing  Induction  Coils  Operated  n'ith  .lltemating  Currents. — Wien. — .\n 

the   Denver  &   Northwestern    Interurhan    road. — The   road   connects  article  describing  a  method  employed  by  Prof.  Wien  to  get  the  nec- 

some  coal  mines  15  miles  from  Denver  with  the  city.     Special  electric  e-sary  high   potentials   at  the   secondary  of  an   induction   coil.     He 

motor  dump  cars  are  used.    The  gauge  's  3  ft.  6  in.     The  dump  cars  had    an    alternating-current   machine   constructed    for    1,200   alterna- 
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tiuns  (600  cycles)  per  sccoiul.  Tlie  iiuuliiiio  has  jO  pulo  uiul  runs 
at  -'.-'cx)  r.p.m.  The  current  was  led  directly  into  the  primary  of  a 
larKc  induction  coil  and  u  strong  stream  of  sparks  was  innnedialely 
olitaincd  l)i-t\vfcn  tlu-  Icrmnials  >il  a  >parU  Kap  ,<S  cm  apart.  He  thus 
denionstratrd  that  the  potentials  whuli  are  olitaiiieil  liy  llie  use  of 
interrupters  can  also  be  gotten  111  tiu-  manner  described  and  thinks 
that  a  method  is  thus  made  available  lor  an  exact  measurrmi'iit  of 
these  liiKh  potenlials.— /'/i.v.t.  /fit.,  August  i. 

KKKKRKNCES. 

The  Utilisation  of  the  lUcctric  IfarvJ.— Turpain. — A  paper  to  be 
read  as  an  inlrtnltiction  to  the  discussion  of  the  subject  of  the  utili- 
nation  of  electric  waves,  before  ilie  Physical  Section  of  the  French 
Association  for  the  Advancement  of  Science,  at  the  cominK  meeting. 
The  author  outlines  the  present  state  of  our  kiiowledKc  on  the  subject 
for  telegraphic,  meteorological,  mechanical  and  lighting  a|)plications. 
— L'EcUiira^c  lihw,  July  25. 

Masn''tic  Obsrivatorics  of  the  L titled  Slalcn.  —W.wvm  .vnd  Fi.kmin(;. 
—  .\n  illustrated  article,  dealing  mainly  with  the  conslruction  and  the 
eciuipmeiit  of  the  Cheltenham  Magnetic  Observatory,  at  Cheltenham. 
Md.  The  construction  and  insulation  of  the  walls  of  the  observatory 
are  described  in  detail. — Scicn.  Am.  Supf^..  August  8. 

Electro-Chemistry  and  Batteries. 

Active  and  Inactive  Condition  of  two  Identical  Carbon  Electrodes 
ill  Molten  Electrolytes. — H.vkdf.x. — The  autiior  iii:ule  the  observation 
that  two  carbon  rods  dipped  into  molten  calcium  chloride  showed 
a  diflference  of  potential  against  each  other,  though  they  were  not 
in  connection  before  with  any  other'  source  of  current.  It  was 
thought  that  this  might  be  due  to  thermo-electric  currents  as  a 
result  of  the  diflference  of  the  electrodes  used;  but  the  magnitude 
of  the  difference  of  potential  observed  was  against  this  explanation. 
.\  carbon  rod  was  carefully  treated  to  free  it  from  all  impurities  and 
then  cut  in  two  parts  and  both  ends  subjected  to  the  highest  white 
heat  by  means  of  a  blast  lamp.  The  millivoltmeter  which  was  con- 
necteil  with  the  rods  showed  only  5.5  milivolts,  when  the  two  hot 
ends  were  in  contact.  They  were  then  dipped  into  melting  calcium 
chloride.  As  soon  as  the  salt  began  to  melt,  the  galvanometer 
showed  a  deflection,  one  time  towards  the  right,  and  again  tow-aids 
the  left.  This  movement  took  place  every  time  when  fresh  elec- 
trodes were  used,  also  when  the  bath  was  molten  when  they  were 
introduced.  .After  a  short  time,  however,  a  steady  activity  of  one 
electrode  appeared,  the  deflection  being  steadily  towards  one  side. 
The  difference  of  potential  increased  with  increasing  temperature, 
going  down  again  after  this  temperature  had  been  overstepped. 
This  point  was  with  chloride  of  calcium  at  about  650°  C,  and  the 
difference  of  potential  amounted  to  0.15  volts.  This  phenomenon 
was  also  observed  with  calcium  nitrate,  but  to  a  smaller  degree.  The 
elevation  of  the  melting  temperature  of  the  salt  was  also  not  the 
determinative  factor,  for  if  the  electrolyte  was  molten  chloride  of 
lead,  a  difference  of  potential  of  0.35  volts  was  observed,  though 
the  temperature  was  only  360°  C.  The  distribution  of  the  temper- 
ature seems  to  play  an  important  role,  for  the  amount  of  the  differ- 
ence of  potential  varied  ccmsiderably  if  the  crucible  was  heated  only 
at  one  side,  but  the  singular  fact  w-as  ascertained  that  the  activity 
was  greatest  at  that  electrode  which  had  the  lowest  temperature. 
If  one  or  the  other  electrode  was  heated  alternately,  the  direction 
of  the  current  was  often  reversed,  but  not  al ways. ^P/i\m".  Zeit.. 
July  15- 

Electrical  Equipment  of  Carbide  IVorks. — Perkins. — An  illus- 
trated description  of  the  electrical  equipment  of  the  carbide  works 
at  Flums,  Switzerland.  The  generating  station  has  a  capacity  of 
2.400  hp  and  is  located  1.8  km  from  the  works.  Three  large  turbines 
of  the  horizontal  type  are  each  directly  coupled  to  an  8oo-hp  revolv- 
ing-field, 5.000-volt,  alternator  of  the  three-phase  type.  Their  di- 
mensions and  connections  are  such  that  they  may  be  also  used  as 
single-phase  machines  supplying  a  current  at  the  same  potential. 
The  power  transmission  line  consists  of  six  copper  conductors  in- 
sulated by  porcelain  and  mounted  on  iron  "tops"  or  caps  upon  wooden 
poles.  The  furnace  room  contains  eighteen  carbide  furnaces,  and 
the  materia!  is  placed  in  them  by  an  electric  elevator.  The  trans- 
former house  contains  three  850-kw,  single-phase,  oil-cooled  trans- 
formers, with  a  ratio  of  5,000  to  65  volts.  The  primary  windings 
of  the  transformers  are  arranged  with  triangular  connection  with 
the  high-tension   conductors,  the  greatest   fall   of  potential   being  2 


per  cent,  and  the  ellicieiicy  is  tjH  pi-r  cent.  The  secondary  conductors 
arc  arranged  for  siiigle-pha.se  current  from  the  transformers,  the 
copper  conductors  having  a  cross-itcction  of  4,800  s(|.  mm.  and  a 
total  weight  of  4.5  tons  for  each  group  of  six  furnaces.  The  cur- 
rent employed  in  each  furnace  is  from  j.jou  to  2,500  amp.  Tiic 
carbon  electrodes  arc  regulated  by  iiand  with  chain  gearing.  The 
production  of  the  carbide  rc(|uires  from  two  and  a  half  to  three 
hiiiirs,  and  it  remains  from  1  to  I'j  hours  in  the  furnace  for  cooling 
off.  The  rigliieen  furnaces  arc  in  continuous  operation,  and  are 
arranged  in  groups  of  six  or  four,  twelve  being  usually  in  operation 
at  the  same  time.  The  weight  of  carbon  electrodes  rci|uired  per  ton 
of  carbide  pnidiiced  are  said  to  be  abuiil  30  kgms. — l.leetroehemist 
and  Melallur^isl,  July. 

l-.lectrnde  I'dtage. — Johnson. — An  article  on  the  electrode  voltage 
or  electrode  potential  and  on  the  practical  importance  of  measuring 
this  quantity.  A  certain  e.m.f.  is  in  general  necessary  to  pass  as 
appreciable  current  through  an  electrochemical  system.  For  electro- 
lytic conduction  f)hm's  law  states  that  amperes  multiplied  by  ohms 
ecpial  the  <li(Tcrence  between  the  imiiressed  voltage  and  the  critical 
voltage  at  which  an  appreciable  current  begins  to  llow.  He  com- 
|)ares  this  with  the  action  of  a  safety  valve  which  will  not  act 
before  the  critical  pressure  is  reached.  The  critical  voltage  or  de- 
composition voltage  may  be  considered  as  the  sum  of  the  anode 
voltage  and  the  cathode  voltage.  Each  electrode  voltage  is  deter- 
mined separately  by  measuring  the  e.m.f.  between  the  electrode  and 
an  artificial  "standard  electrode."  Measurements  of  each  electrode 
voltage  separately  are,  for  instance,  used  in  practice  to  determine 
which  of  the  two  plates  of  a  storage  battery  is  exhausted  first.  When 
the  total  decomposition  voltage  is  zero,  the  anode  voltage  is  equal 
and  opposite  l/O  the  cathode  voltage;  this  is,  for  instance,  the  case  in 
copper  refining.  It  is  different  in  nickel  refining,  because  the 
energy  evolved  in  the  solution  of  nickel  from  the  nickel  alloys  in 
the  cast  nickel  anode  is  not  equal  to  the  energy  required  to  deposit 
nickel  hydride  on  the  cathode.  The  cathode  voltage  can  easily  be 
charged  by  adding  a  depolarizer  to  the  catholyte.  The  article  is 
illustrated   by  numerous  diagrams. — Electrochem.  Ind.,  July. 

The  Present  Position  of  the  Theory  of  Electrolysis. — Whetham. 
— .\  paper  read  before  the  recent  meeting  of  the  Faraday  Society, 
England.  After  a  theoretical  discussion  of  the  dissociation  theory, 
the  author  sums  up  his  inquiry  by  saying  that  the  phenomena  of 
electrolysis  and  the  osmotic  properties  of  electrolytes  clearly  indi- 
cate that  the  conduction  of  a  current  through  an  aqueous  solution 
consists  in  the  convection  of  charged  ions  through  the  liquid,  the 
ions  being  dissociated  from  each  other  while  they  are  electrolytically 
alive.  In  a  fused  salt,  however,  it  is  possible  that  conduction  may 
be  due  to  a  mere  possibility  of  interchange  between  the  electrified 
parts  of  the  molecules,  without  any  permanent  and  definite  dissocia- 
tion. Some  process  in  the  nature  of  Grotthus's  chain  may,  in  this 
case,  secure  the  migratory  freedom  necessary  for  electrolytic  con- 
duction.— Lond.  Elec.  Eng.,  July  9;  abstracted  in  Electrochem.  Ind., 
August. 

Units,  Measurements  and  Instruments. 

Accuracy  of  Standard  Resistances. — J.a.eger. — .A.  summary  of  the 
results  obtained  at  the  Reichsanstalt  in  the  work  on  standard  re- 
sistances of  mercury  and  manganine  respectively.  The  opinion  of 
Siemens,  that  the  mercury  standard  could  always  be  reproduced  with 
accuracy,  has  been  verified  to  an  extent  hardly  expected  by  him, 
since  the  error  does  not  exceed  one  or  two  parts  in  100,000.  The 
Reichsanstalt  guarantees  an  accuracy  of  I  in  10,000  in  the  resistances 
examined  by  it.  It  possesses  five  mercury  standards  made  between 
1890  and  1897.  The  mean  value  of  the  three  new  tubes  differs  from 
the  mean  of  the  two  older  tubes  by  only  four  parts  in  a  million,  the 
greatest  departure  of  a  single  tube  from  the  mean  value  being  2  in 
100.000.  As  regards  their  reproduction,  the  main  difficulty  lies  in 
the  weighing  of  the  mercury,  which  must  adhere  to  the  glass  to 
within  a  fraction  of  a  light  wave.  But  the  manganine  resistances 
ofTer  a  convenient  link  between  the  mercury  standards  and  the 
public.  Within  a  period  of  10  years  a  variation  of  the  standard 
manganine  resistances  cannot  be  established  with  any  certainty, 
although  the  electrical  measurements  can  be  carried  out  to  within 
one  part  in  a  million.  They  do  not  vary  by  more  than  four  parts 
in  100.000  in  any  case. — Sitsungs.  der  Akad.'  IViss.,  Berlin,  May  7; 
abstracted  in  Lond.  Elec..  July  24. 

Electrical  Revolution  Counters. — An  illustrated  description  of  two 
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iiistrinnents  for  measuring  the  speed  of  rotating  macliines  ami  for 
transmitting  the  indications  to  any  desired  distant  phicc.  The  ap- 
paratus consists  of  a  small  magneto  generator,  which  is  connected 
with  a  voltmeter  by  means  of  thin  wires.  For  a  number  of  revolu- 
tions above  600  the  generator  is  directly  coupled  with  the  shaft,  tlic 
velocity  of  which  is  to  be  measured.  For  speeds  below  600  gearing 
has  to  be  employed.  For  machines  which  are  reversible  the  instru- 
ment is  so  constructed  that  its  zero  point  is  in  the  middle,  so  that 
the  direction  of  the  revolution  of  the  machine  can  be  seen  from  the 
direction  of  the  movement  of  the  needle.  This  instrument  can  be 
used  in  any  position  and  is  completely  enclosed  to  protect  the  com- 
nnitator  froin  dirt.  Another  apparatus  consists  of  a  small  magneto 
alternating-current  dynamo  and  an  alternating-current  voltmeter. 
It  has  the  advantage  of  not  requiring  a  conmiutator.  The  measur- 
ing instrument  of  this  apparatus  can  only  be  used  in  vertical  posi- 
tion.— Dcr  Electro-Techniker,  July  15. 

Electric  Transmission  of  Compass  Readings. — A  short  illustrated 
description  of  the  Siemens  and  Halske  sy.stem  for  indicating  com- 
pass positions  at  various  places  about  a  ship.  The  method  depends 
upon  bolometer  action,  the  primary  compass  dial  having  a  triangular 
piece  cut  out  of  it,  above  which  is  arranged  an  incandescent  lamp. 
The   transferring   mechanism   is    indicated    in   the   adjoining   figure. 


I 


C0MP.\SS    INDIC.VTOR. 

Four  quadrants  of  a  circle,  two  of  which,  b  and  d,  are  shown,  are 
arranged  of  wire  grating  and  their  center  is  directly  under  the 
center  of  the  primary  compass  dial.  Each  two  opposite  quadrants 
constitute  two  branches  of  a  Wheatstone  bridge,  the  other  branches 
of  which  are  formed  by  nianganine  resistances  g  and  h;  i  is  the 
battery  and  k  a  coil  of  wire  wound  around  a  drum.  If,  now,  the 
compass  dial  is  so  turned  that  h  is  exposed  to  the  radiation  from  the 
incandescent  lamp,  then  the  resistance  of  b  is  increased  and  a  cur- 
rent flows  through  the  bridge  and  the  coil  k.  The  latter,  wound 
on  a  drum  and  movably  supported  in  a  strong,  nearly  homogeneous, 
field  between  electromagnets,  takes  a  position  at  right  angles  to  the 
lines  of  force.  The  drum,  therefore,  exactly  corresponds  to  the 
movements  of  the  compass  dial.  The  compass  is  said  to  have  great 
stability,  for  the  indications  of  the  drum  are  independent  of  changes 
in  the  intensity  of  the  heat  radiations  and  the  changes  of  intensity 
of  the  main  current  in  the  Wheatstone  bridge,  if  only  the  same  cur- 
rent travels  through  both  connections. — Elek.  Rundschau,  July  I. 

Influence  of  the  Shape  of  the  Current  Curve  on  Induction  .Meters. 
— Stern. — A  study  of  the  influence  of  the  shape  of  the  alternating- 
current  curve  on  the  indications  of  induction  meters,  built  according 
to  the  Ferraris  principle.  Such  influence,  if  it  existed,  might  cause 
errors  in  the  readings  if  meters,  which  had  been  adjusted  for  a 
certain  shape  of  curves,  should  be  used  on  circuits  with  a  different 
curve.  Moreover,  meters  might  indicate  differently  on  account  of 
the  change  of  curve  brought  about  by  changes  in  the  load  during 
the  day  and  night.  Experiments  were  conducted  with  Ferraris 
meters  of  different  construction,  built  by  various  makers  in  Ger- 
many. The  curves  obtained  thereby  are  reproduced  and  analyzed. 
From  the  table  of  constants  the  author  draws  the  conclusion  that 
the  induction  meters  manufactured  in  Germany  indicate  with  suffi- 
cient accuracy  even  with  great  differences  in  the  shape  of  the  curve. 
The  author  then  deduces  a  formula  to  separate  the  whole  number 
of  watts  into  watts  of  first,  third,  fifth,  etc.,  frequency,  and  gives 
curves  to  show  the  percentage  errors  of  the  meters  as  a  function  of 
the  present  of  the  higher  periodic  watts.  The  errors  are  about  of 
the  same  numerical  order  as  the  percentage  of  watts  of  higher  fre- 
quency. As  these  are  rarely  more  than  3  per  cent,  of  the  watts  of 
higher  periodicity,  this  number  signifies  at  the  same  time  the  prac- 
tical limit  of  error  of  induction  meters,  as  far  as  the  shape  of  the 
curve  is  concerned.  The  error  is  always  such  that  the  meter  has 
the    smallest    constant   with    a   pure   sine   wave:   i.   e.,   it   then    runs 


fastest;  the  more  impure  the  wave,  the  slower  the  meter  runs.  Tlie 
author  thinks  that  the  experiments  show  that  none  of  the  higher 
amplitudes  are  essentially  different  as  far  as  bad  influence  on  the 
meter  is  concerned.  The  third  amplitude  is  usually  regarded  as 
especially  harmful,  but  this  is  the  case  only  when  it  appears  stronger 
than  usual;  if  the  percentage  of  the  fifth  amplitude  is  as  high  as 
that  of  the  third,  it  is  just  as  harmful. — Elek.  Zeit.,  July  23. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — A  note  announcing  the  consolidation  of 
the  Braun-Siemens  and  the  Slaby-Arco  systems  of  wireless  teleg- 
raphy in  Germany.  It  is  stated  that  it  is  proposed  to  evolve  a  new- 
system  combining  the  advantages  of  these  two,  which  is  to  be  called 
the  German  Spark  Telegraphy  System. — Elek.  Anz.,  July  23. 

Telegraplwphone. — An  illustrated  description  of  improved  com- 
mercial forms  of  Poulsen's  telegraphophone.  Current  from  the  sec- 
ondary of  an  ordinary  microphone  and  induction  coil  system  passes 
through  a  coil  surrounding  a  small  magnet.  A  continuous  steel  sur- 
face is  drawn  past  the  latter,  and  the  steel  surface  (wire,  disk  or 
ribbon,  as  the  case  may  be)  is  magnetized  in  a  manner  corresponding 
with  the  variations  of  current  produced  by  the  voice.  When  the  coil 
is  connected  to  an  ordinary  telephone  receiver  and  the  magnetized 
steel  surface  again  drawn  under  the  magnet  at  the  same  speed,  the 
words  spoken  into  the  microphone  are  reproduced.  The  chief  novel- 
ties are  as  follows:  In  the  smaller  patterns  of  the  instrument  a 
steel  disk  is  used,  which  is  rotated  by  clockwork,  while  in  the  larger 
pattern  steel  wire  is  employed,  which  is  wound  off  from  one  wheel 
to  another  by  an  electric  motor  contained  in  the  base  of  the  instru- 
ment. Sufficient  wire  is  on  the  instrument  to  give  a  record  Y^  hour 
long.  Provision  is  made  for  erasing  an  old  record  before  a  new 
one  is  put  on.  The  application  of  the  principle  of  the  instrument 
to   the   evolution   of   a   telephonic   relay   is   expected.— Lond.   Elec., 

Ji'iy  31- 

REFERENCES. 

Telephone  Progress  and  Prospects  in  England.— Kanmzr  Quail. 
— An  article  discussing  the  tendencies  of  telephone  service,  especially 
the  movement  for  a  cheapened  and  improved  telephone  service. — 
Telephone  Mag.,  July. 

Eastern  Telephone  Development. — Dem.\rest. — A  popular  article, 
giving  a  historical  review  of  the  beginning  and  development  of  the 
independent  telephone  movements  in  the  East. — Tel.  Mag.,  July. 

Fessenden  System  of  Wireless  Telegraphy.— Li^BOW.— A  long, 
illustrated  article,  giving  a  description  of  the  system,  based  upon  the 
patent  specifications. — Elek.  Zeit.,  July  23. 

Miscellaneous. 

The  Future  of  the  Steam  Engine. — A  long  editorial,  dealing  with 
the  future  of  the  steam  engine,  now  that  the  original  Parsons  tur- 
bine patent  has  expired.  The  opinion  is  expressed  that  engine  build- 
ers will  have  to  enter  this  field,  unless  they  content  themselves  with 
building  the  smaller  class  of  prime-movers  for  which  the  turbine 
seems  to  be  less  adapted  than  for  larger  units.  The  makers  of  large 
reciprocating  engines  will  have  another  course  open  to  them,  by 
building  internal  combustion  engines,  which  promise  to  be  the  prin- 
cipal competitor  of  the  steam  turbine  in  the  economical  production 
of  power  on  a  large  scale.  It  is  stated  that  Brown,  Boveri  &  Co., 
in  the  case  of  a  lo.ooo-hp  turbine,  have  guaranteed  a  steam  con- 
sumption of  15.4  pounds  per  kw-hour,  which  is  claimed  to  be  equiv- 
alent to  8.8  pounds  per  indicated  hp-hour.  Comparison  is  made 
between  the  Parsons  type  and  the  Curtis  type,  as  built  by  the  Gen- 
eral Electric  Company  of  America.  It  is  stated  that  the  eflSciency  of 
the  latter  is  not  yet  as  high  as  that  of  the  former,  but  that  it  is  yet 
in  its  infancy,  and  there  is  no  reason  w^hy  with  more  experience 
better  results  should  not  be  obtained.  Even  as  matters  stand  the 
steam  consumption  of  the  Curtis  turbine  closely  approaches  the  best 
figures  given  by  engines  of  the  ordinary  type,  being  equivalent  to  a 
little  over  11  pounds  per  indicated  hp-hour.  Attention  is  drawn, 
however,  to  the  Potter  system,  comprising  the  use  of  steam  at  300 
pounds  pressure,  superheated  by  200°  F.  or  more,  with  a  speed  of 
600  r.p.m.  for  a  piston  speed  of  2,000  ft.  per  minute.  It  is  stated 
that  a  steam  consumption  of  under  9  pounds  per  indicated  hp-hour 
is  guaranteed  by  this  system. — Eng'ing,  July  31. 
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New  Books. 

Llectkicai.  KNiiiNKiLKiNt;.     .\n  MlviiuMilary  Tc.xt-Bouk.     Hy   E.   !<■> 
•cnbcrg.    Ni-w  York:  Julin  Wiley  &  Sons.    8vo.    .^67  pages,  jh,\ 
illustrations.     Price,  $1.50. 

The  aim  of  this  work  is  to  meet  ihc  rc(|uircmcnts  of  bcKinner>, 
i.  c,  not  the  common  rcailer  tlesirous  of  gcttinK  a  little  "popular" 
literature  on  the  subject,  but  the  student  or  tuaciiiiust  who  wishes 
to  get  sound  fundamental  ideas,  so  that  the  practical  basis  thus  laid 
may  be  ompluycd  :is  a  solid  foundation  for  later  superstructure-.. 
Mr.  Rosenberg  has  been  and  still  is  chief  electrical  engineer  at  some 
of  the  leading  works  in  Muropc,  and  the  translation  from  German 
into  Knglish  has  been  done  by  Mr.  Carl  Kinzbrunner,  one  of  his 
former  associates,  and  by  Prof.  W.  \V.  Haldane,  both  of  whom  are 
on  the  statT  of  the  Municipal  School  of  Tecliiiology,  Manchester. 
Hence,  one  need  hardly  be  surprised  to  find  a  disiiiici  Teutonic  ami 
British  flavor  to  the  whole  book,  but  this  is  due  rather  to  the  use  of 
European  apparatus  than  to  anything  else.  Many  of  the  appliances 
illustrated  look  odd  or  unfamiliar  to  .American  eyes,  but  they  ser\e 
all  the  same  to  exemplify  a  principle  or  a  method,  and  that  is  tlu- 
main  thing. 

Basing  his  development  of  the  subject  upon  lectures  delivered  be- 
fore factory  hands  and  other  employees.  Mr.  Rosenberg  has  pro- 
ceeded as  usual  from  simple  and  elemental  principles  in  electricity 
and  magnetism,  and  while  he  covers  a  good  deal  of  ground  before  he 
finally  gets  through  his  task,  at  no  point  docs  he  outrun  the  ability  of 
comprehension  of  any  person  of  ordinary  intelligence  and  education. 
The  lectures  are,  as  already  intimated,  not  "popular"  in  the  sense  of 
those  of  Forbes  or  Fleming,  as  examples,  but  the  goal  in  every  case 
seems  to  be  to  work  the  idea  out  toward  a  concrete  piece  of  ap- 
paratus rather  than  toward  a  perfect  expression  or  a  complete 
formula.  In  other  words,  while  giving  a  fair  grasp  of  the  underlying 
physical  concepts,  its  trend  is  wholly  engineering  and  not  philosoph- 
ical :  and  considering  its  purpose  perhaps  no  better  praise  could 
be  oflfered.  Moreover,  for  well  advanced  engineers  also,  it  is  a 
pretty  thorough  treatise  on  current  European  practice,  although  of 
course  no  attempt  has  been  made  to  include  all  the  standard  machines 
and  appliances  there  on  the  market. 

Aside  from  the  "trade"  cuts,  some  of  which  have  seen  better  days, 
there  is  a  profusion  of  excellent  new  diagrams,  clearly  and  strongly 
drawn,  and  these  w-ill  be  much  appreciated  by  any  mechanic  or 
student.  The  book  is  also  well  arranged,  well  indexed  and  admiral)I\ 
printed,  not  with  elegance,  but  in  such  a  manner  as  to  make  the  most 
of  the  26"  pages.  A  good  feature  are  a  number  of  "examples"  in 
smaller  type,  although  this  is  not  carried  out  on  any  set  plan. 


Indi.\  Rubber  and  Gutta  Percha.  A  Complete  Practical  Treatise 
on  India  Rubber  and  Gutta  Percha  in  their  Historical,  Botan- 
ical. Arboricultural,  Mechanical,  Chemical  and  Electrical  .-Ks- 
pects.  By  John  Geddes  Mcintosh.  New  York :  D.  Van  Nos- 
trand  Company.  396  pages,  86  illustrations.  Price.  $7.50  net. 
This  handsome  volume  is  a  translation  from  the  French  of  Seelig- 
mann.  Torrilhon  and  Falconnet.  and  Prof.  Mcintosh  was  formerly 
lecturer  on  the  chemical  technology  of  gums,  resins,  etc..  at  the 
Polytechnic,  in  London.  It  is  divided  into  two  parts,  the  first 
dealing  with  rubber  and  the  second  with  gutta  percha,  and  the 
method  of  treatment  is  the  same  in  each  case,  beginning  with  the 
history,  location,  climatology,  etc..  and  advancing  through  the 
methods  of  collecting  the  raw  material  to  a  consideration  of  its 
various  properties.  We  then  have  the  manufacturing  treatment, 
the  nature  of  the  finished  product  and  its  many  uses.  A  liberal 
amount  of  space  is  devoted  to  testing,  with  the  inclusion  of  data 
on  submarine  cables  under  various  aspects.  Not  the  least  valuable 
part  of  the  book  are  the  chapters  given  up  to  an  enumeration  and 
discussion  of  "substitutes,"  from  which  one  gets  an  interesting 
glimpse  into  the  vast  possibilities  of  the  sophistication  of  both  raw 
materials,  although  it  is  by  no  means  to  be  inferred  that  these  pages 
tell  everything  in  that  direction.  With  the  increasing  use  of  the  two 
gums,  it  is  indeed  inevitable  that  science  and  industry  should  seek 
to  supplement  the  supply,  just  as  wood  pulp  does  that  of  rag.  The 
electrical  arts  certainly  owe  much  to  these  substances,  even  in  their 
poorest  grades ;  and  it  is  not  to  be  w-ondered  at  that  Mr.  Edison  has 
said  he  would  rather  have  discovered  a  perfect  insulation  than  have 
made  any  of  his  other  inventions. 

Our   electrical    readers   interested   in   the   subject  will   find   useful 
data  in  the  chapters  on  vulcanizing  and  on  ebonite.     The  book  is  in 


fact  full  of  data,  althouKh  some  of  it  might  have  had  a  little  more 
of  the  digester.  There  is  an  excellent  iiulex,  and  a  (piite  interesting 
bibliography.     The  cuts  are  numerous. 


Picnic  of  a  Drafting  Staff. 


The  .iiimi.il  iiiitiiig  Ml  picnic  of  llie  staflfs  of  Western  electrical 
inanufactiiring  companies  is  .  an  established  institution  and  one 
that  might  well  be  copied  in  other  localities.  During  the  present 
season  one  of  the  most  .successful  of  these  enjoyable  occasions  was 


A    DKAFll.NC.    STAFK    PICNIC. 

the  picnic  given  August  i  by  the  members  of  the  Drafting  Depart- 
ment of  the  Western  Electric  Compariy.  Special  cars  conveyed  the 
party  to  Cedar  Lake,  Indiana,  where  dinner  was  preceded  by  numer- 
ous athletic  contests,  including  a  loo-yard  dash,  with  45  entries; 
three-legged  race,  running  long  jump,  swimming  and  diving  com- 
petition, tug  of  war,  boxing,  etc. — the  winner  in  the  several  contests 
receiving  prizes  in  the  form  of  a  set  of  drawing  instruments,  slide 
rule,  engineers'  hand  book,  etc.  The  items  of  the  mimeographed 
menu  were  disguised  by  electrical  designations,  with  an  occasional 
allusion  to  one  of  the  diners. 


New   B.  &  O.  Locomotive. 


The  most  powerful  locomotive  in  the  world  has  just  been  built  by 
the  General  Electric  Company,  at  Schenectady,  for  the  Baltimore  & 
Ohio  Railroad,  for  use  in  its  tunnel  underneath  the  city  of  Baltimore. 
This  locomotive  will  handle  all  the  freight  traffic  of  the  B.  &  O. 
which  passes  through  Baltimore,  and  will  operate  over  the  same 
section  as  the  present  electrical  locomotives  built  by  the  General 
Electric  Company,  and  which  have  been  in  successful  operation  for 
the  past  eight  years. 

In  designing  this  locomotive  the  specifications  called  for  an  electric 
locomotive  capable  of  handling  a  1.500-ton  train  including  the  steam 
locomotive,  on  a  maximum  grade  of  1^2  per  cent,  at  ten  miles  per 
hour  with  corresponding  higher  speed  on  lighter  grades.  This  re- 
quired a  locomotive  weighing  approximately  160  tons  on  the  drivers 
for  purposes  of  adhesion,  and  the  engineers  of  the  General  Electric 
Company  decided  that  the  most  practicable  scheme  was  to  build  an 
articulated  locomotive  consisting  of  two  complete  80-ton  units 
operated  together  as  one  locomotive  by  means  of  the  Sprague-Gen- 
eral  Electric  multiple  unit  control. 

The  section  of  the  road  to  be  operated  runs  from  Camden  Street 
Station  through  the  tunnel  to  the  summit  of  the  grade  outside  the 
tunnel,  a  distance  of  3'/$  miles.  Under  practical  operating  condi- 
tions the  motors  have  sufficient  capacity  to  maintain  this  service 
hourly,  running  loaded  up  the  grade  and  returning  light. 

On  account  of  the  simplicity  and  accessibility  and  minimum  num- 
ber of  wearing  parts,  it  is  believed  that  the  maintenance  account  of 
this  locomotive  will  be  very  low.  All  wearing  surfaces  have  been 
made  large  for  the  purpose  of  insuring  long  life.  At  the  same  time, 
special  provision  has  been  made  for  their  easy  replacement  whenever 
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Figs,  i,  2  and  3. — New  Iu.ectric  Locomotive  kok  Haltimdre  &  Ohio   R.mi.roai). 
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it  biviimrs  iuf»>s;iry.      1  here  ii  a  Ijitkc  .space  iiiulcr  the  cah  floor  in 
wliicli  a  iiuiii  can  sianil  and  inspect  the  iniit(>r>  nr  truck  gear. 

I'lic  whole  loconioiivc  con.sisis  of  einlit  (i.  K.  05  nioiors,  four 
on  each  lialf.  1  hesc  nmiors  have  each  a  ca))acity  of  .•.•5  horse  power, 
making'  a  total  capacity  of  i,«tx)  horse-iiower.  I  he  niani  body  of  ihc 
truck  frame  consists  of  u  rrctanKulnr  framework  of  cast  stcci 
huilt  up  of  four  pieces,  two  .side  frames  and  two  end  frames, 
made  strong'  and  heavy.  The  parts  are  machined  at  the  ends  and 
securely  titled  and  lu.lted  together,  thus  forming  a  very  stroiiK 
and  rixid  structure  capahle  of  withstandiiiK  the  most  severe  shocks 
without  injury.  The  end  pieces  form  the  huffcr  beams,  and  to 
these  a  suitable  standard  draft  near  of  approved  design  is  at- 
tached. The  side  frames  have  machined  jaws  protected  by  wearing 
siloes  between  which  the  journal  boxes  slide. 

I  he  truck  frames  are  supported  at  four  points  on  equalizers.  Each 
c«|uali/cr  rests  on  a  pair  of  half  elliptic  springs,  the  ends  of  which 
are  supported  on  top  of  the  journal  boxes  through  suitable  wear- 
ing plates.  'l"his  coustnu-iion  forms  a  simple  and  ctTecti\<-  ar- 
rangement  of  parts. 

I  he  journal  boxes  an-  made  (pntc  siiiiiiar  to  standard  car  jour- 
nal boxes,  the  parts,  however,  arc  made  larger  and  stronger.  The 
brasses  can  be  easily  removed,  and  by  dropping  down  the  wear- 
ing shoes  it  is  possible  to  remove  a  journal  box  conii)letc  withmit 
removing  the  wheels  and  axles  or  other  parts  of  the  truck.  In  order 
that  the  locomotive  may  round  curves  easily,  the  axles  are  given  con- 
siderable lateral  movement  in  the  journal  boxes,  it  being  practical  to 
do  this  with  this  design  of  electric  locomotive  and  thus  reduce 
the  effective  rigid  wheel  base.  Wheels,  axles  or  motors  can  be 
easily  removed  from  the  trucks  by  dropping  into  a  suitably  con- 
structed pit  or  by  raising  the  truck  frame. 

Each  section  of  the  locomotive  has  eight  steel-tired  spoked  wheels. 
The  tires  are  2U"  thick  with  M.  C.  B.  standard  tread  and  flange  and 
are  securely  held  in  place  by  approved  fastenings.  The  axles  are 
made  of  forged  steel  turned  ihroughoiU,  6"  x  12"  in  the  truck  journal 
bearings.  8"  in  the  wheel  fit  and  7'//'  in  the  motor  bearings. 

The  cab  is  large  and  roomy.  The  floor  rests  on  the  truck  frame. 
The  lining  floor  is  made  of  i}i"  hard  pipe  tongued  and  grooved,  the 
upper  floor  is  of  hard  pine  ~i"  thick,  tongued  and  grooved  and  laid 
in  the  opposite  direction  from  the  lining  floor.  The  sides  and  roof 
of  the  cab  are  made  of  sheet  steel.  On  each  side  there  is  an  en- 
trance door,  and  at  each  end  there  is  an  additional  door  which  per- 
mits of  ready  communication  between  sections  when  coupled  tp- 
gether.  Large  windows  afford  a  practically  unobstructed  view  in  all 
directions. 

The  controlling  apparatus,  consisting  of  master  controller,  en- 
gineer's valves,  etc.,  is  in  duplicate,  a  complete  set  being  located  in 
diagonally  opposite  corners  of  each  cab,  so  that  the  engineer,  when  it 
suits  his  convenience  can  stand  in  the  front  end  of  the  locomotive 
when  running  in  either  direction. 

Each  section  of  the  locomotive  is  equipped  with  one  bell,  •  one 
whistle,  two  locomotive  headlights,  approved  air-brake  mechanism,  in- 
cluding two  engineer's  valves  and  air  gauges,  necessary  brake  cylin- 
ders, foundation  brake,  air  reservoirs,  couplers  and  draw  heads; 
also  Leach  pneumatic  track  sanders.  Each  section  of  the  locomotive 
is  equipped  with  a  multiple  unit  control  so  arranged  as  to  be  able 
to  operate  each  section  independently,  or  two  or  more  sections 
coupled  together. 


Automobiles  in  England. 


A  cable  from  London  of  August  8  says :  "After  a  long  debate  the 
bill  regulating  the  use  of  motor  cars  on  public  roads  was  passed 
through  the  Committee  of  the  Whole  at  2.30  o'clock  this  morning. 
The  House  was  keenly,  even  bitterly,  divided  on  the  subject,  and 
the  bill  was  considerably  amended  after  it  was  received  from  the 
House  of  Lords,  where  it  originated.  As  now  amended,  it  provides 
for  a  maximum  speed  of  20  miles  an  hour  on  open  roads  and  10 
miles  in  towns.  Drivers  must  be  licensed  and  cars  must  be  regis- 
tered. Fine  and  imprisonment  are  provided  for  driving  to  the  public 
danger,  and  a  fine  is  provided  for  not  stopping  in  case  of  accident. 
Mr.  Long,  who  had  charge  of  the  bill  in  the  House  of  Commons, 
proposed  to  establish  a  test  to  determine  the  efificiency  of  drivers, 
leaving  the  decision  to  the  House,  which  rejected  the  proposal.  The 
bill  will  now  have  to  be  returned  to  the  House  of  Lords  for  con- 
sideration of  the  amendments.     A  feature  of  the  discussion  was  the 


iinpatii'iil  t  iiiii('iii|>i  oil  the  part  uf  those  supporting  the  iiiotoriilt 
lowanl  what  ilif>  rr^anlfil  as  the  ojd-womanisli  conservatism  of 
those  insistiiiK  upon  ilic  jirotcction  <jf  the  non-motoring  public. 
There  was  much  heat  on  both  sides,  and  the  angry  cxagKcrations  of 
the  disputants  make  ainusiiiK  reading.  Motorist.s  liken  the  attitude 
of  their  opponents  to  that  of  the  Chinese  toward  the  first  railway 
in  China,  which  tlii-y  bought  up  and  destroyed  because  it  terrified 
people.  The  other  side,  alludiiig  to  the  selfishness  of  nioimists  de- 
scribed them  as  "road  hogs,"  driving  infernal  machines 


Mannctic  Synchronous  (blocks. 


The  usual  systems  of  electric  clock  service  are  operated  by  cur- 
rents produced  either  by  primary  or  storage  batteries.  .Among  the 
disadvantages  of  these  systems  are  the  comparative  unreliability  of 
batteries  and  the  wearing  of  the  electric  contacts,  which  render  the 
service  at  times  unreliable  and  always  expensive,  since  their  main- 
tenance requires  constant  and  skilled  electrical  su])ervision. 

To  obviate  these  objections  is  the  purpose  of  a  new  system  of  clock 
service,  known  as  the  "Magnela,"  for  which  Hugo  Reisingcr,  11 
Mroadway,  has  acquired  the  American  rights.  In  this  system  the 
master  clock  generates  nK)men!ary  currents  which  operate  synchron- 
ously the  system  of  secondary  clock.  The  "Magneta"  system,  which 
is  of  Swiss  origin,  is  rapidly  gaining  ground  in  Europe,  where  it  has 
recently  been  adopted  by  the  city  of  Cologne  for  a  street  clock  service, 
and  been  installed  in  Palace  of  Justice,  Hamburg,  and  in  the  railroad 
stations  and  offices  at  Frankfort,  the  service  in  the  latter  city  also 
extending  to  many  of  tlie  |)roiniiuiit  buildings  and  to  the  new  Palast 
Hotel. 

Hricfly,  the  master  clf)ck  each  minute  causes  a  bobbin  to  make 
a    rapid    quarter    revolution    in    tlic   fiilil   of   an   electromagnet.      The 
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.M.VG.NETIC    CI-OCK. 

current  thus  generated  operates  all  of  the  secondary  clocks  con- 
nected, by  actuating  the  armature  of  an  electromagnet,  which  arina- 
ture  controls  a  clock  escapement.  The  details  have  been  very  care- 
fully worked  out,  provision  being  made  in  the  master  clock  for  the 
continuance  of  its  synchronism,  while  the  driving  mechanism  is 
being  wound  up.  The  driving  is  attached  to  the  striking  movement, 
which  latter  in  turn  actuates  each  minute  the  clock  movement  and, 
consequently,  the  magneto  generator. 

A  very  interesting  and  complete  working  exhibit  of  these  clocks 
can  be  seen  at  11  Broadway.  New  York,  in  the  extensive  offices 
occupied  there  by  Mr.  Reisinger,  including  various  types  of  dial, 
etc.,  so  as  to  illustrate  fully  the  method  of  operation  and  the  results. 


Marconi  System  In  Alaska. 

Engineer  Richard  Pfund  reports  from  Alaska  that  all  of  the  Mar- 
coni stations  in  that  region  will  be  completed  and  in  operation  by  the 
signal  corps  in  the  course  of  a  few  days.  He  also  reports  that  the 
wire  and  cable  lines  were  destroyed  during  the  last  winter,  making 

communication  impossible. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— In  referring  to  the  depressed 
condition  of  the  stock  market  kist  week,  we  e.xpressed  the  opinion 
that  while  the  blows  given  to  the  market  were  of  a  most  punishing 
character,  it  was  nevertheless  true  that  August  usually  saw  a  rise  in 
prices.  It  would  now  appear  that  this  August  is  to  prove  no  excep- 
tion to  the  rule,  for  although  the  quotations  remain  far  below  what 
they  were  last  year,  there  has  been  a  very  sharp  and  sustained  rise 
all  along  the  line.  So  far  as  can  be  judged,  the  semi  panic  which 
prevailed,  and  which  caused  the  throwing  overboard  of  good  securi- 
ties at  great  sacrifice,  was  restricted  to  Wall  Street,  giving  an  excel- 
lent opportunity  to  people  with  money  all  over  the  country  to  come 
in  and  pick  up  securities  which  yield  an  excellent  return  on  the  in- 
vestment. The  shake-up  in  the  street  has  naturally  caused  a  great 
deal  of  heart-searching  and  investigation,  and  newspapers  and  all 
kinds  of  authorities  have  been  probing  the  situation  to  see  whether 
anything  is  really  and  seriously  the  trouble  after  all.  The  net 
result  of  the  investigation  is  most  encouraging,  for  all  the  reports 
are  of  a  hopeful  tenor,  and  nothing  has  appeared  to  prove  that  trade 
is  suffering  from  over-production  or  that  commercial  credits  have 
been  unduly  strained.  It  is  just  as  well  that  there  should  be  con- 
servatism and  prudence,  but  so  long  as  these  qualities  are  exercised 
there  is  nothing  in  sight  to  prevent  the  country  from  pursuing  the 
path  of  prosperity  which  it  has  now  been  treading  for  some  years. 
In  fact  the  financial  troubles  of  the  past  week  or  two  have  witnessed 
such  a  wholesale  reduction  in  prices  of  all  shares  that  this  period 
might  well  mark  the  beginning  of  "better  times" ;  for  one  would 
have  to  go  back  almost  to  1893  to  find  the  parallel  for  such  tre- 
mendous slumps  as  have  marked  some  quotations.  We  are  glad  to 
note  the  renewed  strength  of  electrical  stocks,  as  indicated  by  many 
of  the  quotations  given  below  for  August  i8th  : 

NEW  YORK. 


Auk.  11    Auu'.  18 

American  Tel.  &  Cable 77  77 

American  Tel.  &  Tel VZitH      i;«l 

American  Dist.  Tel 2h  2S 

Brooklyn  Rapid  Transit    . .      41  i'H 

Commercial  Cable l-JH 

Electric  Boat 13  1« 

Electric  Boat  pfd 3!)  40 

Electric  Lead  Reduction. .   .       2  1^4 

Electric  Vehicle 7  » 

Electric  Vehicle  pfd 10  11 


AuK.  11    \\ie.  18 

General  Electric IH         16S_j 

Hudson  River  Tel 

Metropolitan  St.  Ry Ill  118 

N.  E.  Elec.  Veh.Tms 5  Sii 

N.  Y.&N.  J.  Tel 

Marconi  Tel \H         1« 

Western  Union  Tel 81»6       83M 

Westinghonse  com 170 

Westinghouse  pfd 175 


BOSTON. 


Aug.  11    Aug.  18 

American  Tel.  &  Tel   ViBH       13« 

Cumberland  Telephone 

Edison  Elec.  Ilium 235  2;)H 

General  Electric U4  'MH 

Western  Tel.  &  Tel 13  13 

PHILADELPHIA. 

Aug.  II  Aug.  18 

American  Railways 43  4b 

Elec.  Storage  Battery 

Elec.  Storage  Battery  pfd.      80  iT-i 

Elec.  Co.  of  America VA  HH 


Aug.  11  Aug.  18 

Western  Tel.  &  Tel.  pfd....      83  S3 

Mexican  Telephone m 

New  England  Telephone    . .  127  nS"* 

Mass.  Elec.  Ry 23'4 

Mass.  Elec    Ry.  pfd SOU 


Phila.  Traction. .     . 

Phila.  Electric  

Phila.  Rapid  Trans. 


CHICAGO. 


Central  Onion  Tel 

Chicago  Edison 

Chicago  City  By. .. 
Chicago  Tel.  Co  . . . 
Rational  Carbon  . . 


Aug.  It    Aug.  18 


\65 


170 
23W 


National  Carbon  pfd 92 

Metropolitan  Kiev.  com.. 

Union  Traction  

Union  Traction  pfd 


Aug.  11   Aug.  18 
...    !l4y         9hH 
.      oii  .594 
13 


Aug.  11   Aug.  18 


111 
23 


ELECTRICITY  ON  MANHATTAN  ELEVATED.— The  quar- 
terly report  of  the  Intcrborough  Rapid  Ti'ansit  Company,  embracing 
the  figures  for  the  operation  of  the  Manhattan  Elevated  Railway 
lines  since  April  i,  when  the  subway  company  took  them  over  under 
lease,  shows  an  increase  in  earnings  and  decreases  in  operating  ex- 
penses as  well  as  increase  in  the  number  of  passengers  carried.  The 
gross  earnings  of  the  company,  all  from  the  operations  of  the  ele- 
vated lines,  were  $3,271,787,  an  increase  of  $414,537  over  the  gross 
earnings  of  the  corresponding  period  of  1902,  under  the  old  manage- 
ment. The  expenses  were  $1,302,089,  a  decrease  of  $99.2i7-  The 
three  months'  net  earnings  amounted  to  $1,969,698,  an  increase  of 
$513,554-  The  item  of  "other  income"  is  $90,187,  a  dccrea.se  of  $21.- 
100,  the  figures  for  the  total  income  being  $2,059,885,  an  increase  of 
$492,454.  Interest  and  taxes  were  $684,563.  an  increase  of  $28,714. 
making  the  three  months'  surplus  $1,375,322,  an  increase  of  $463,740. 
The  passengers  carried  numbered  66,105.436,  against  57,699,248  in 
the  corresponding  period  of  1902,  an  increase  of  8.406,188.  The  re- 
port   for   the  year,   including   the   Manhattan    and   the   Intcrborough 


figures,  shows  $12,208,337  gross  receipts,  an  increase  of  $1,542,426 
and  246,587,022  passengers  carried,  against  215,259,345  carried  in 
the  previous  year,  an  increase  of  31,327,677  passengers.  Tlie  oper- 
ating expenses  were  44.73  per  cent.,  against  51.74  per  cent,  the 
year  before,  a  decrease  of  7.01  per  cent. 

SUSQUEHANNA  POWER.— The  statement  is  made  that  the 
Susquehanna  Power  Company,  which  was  recently  incorporated  for 
the  purpose  of  harnessing  the  water  power  of  the  Susquehanna  River 
and  conveying  it  for  use  in  Baltimore,  has  secured  subscriptions  to 
nearly  $10,000,000  of  its  capital,  and  is  about  to  sign  a  contract  with 
the  General  Electric  Company  for  electrical  machinery  involving,  be- 
fore the  apparatus  shall  all  have  been  installed,  the  expenditure  of 
from  $2,500,000  to  $3,000,000.  Mr.  S.  Davies  Warfield,  president  of 
the  Continental  Trust  Company,  who  is  the  only  one  in  a  position  to 
make  an  authorized  statement,  when  shown  this  dispatch,  said : 
"There  is  no  statement  to  be  made  public  at  this  time  regarding  the 
Susquehanna  project."  It  is  known  that  the  engineers  and  others 
identified  with  this  project  have  been  exceptionally  busy  for  the  past 
six  months.  A  number  of  well-known  electrical  and  hydraulic  engi- 
neers have  made  exhaustive  investigations  of  the  project  for  leading 
Northern  and  New  England  capitalists.  The  enterprise  is  looked 
upon  with  great  favor  in  those  quarters,  especially  among  interests 
which  have  had  experience  with  similar  projects.  It  will  be  a  big 
thing  for  Baltimore,  as  it  will  supply  an  abundance  of  cheap  power. 
Three  developments  of  50,000  hp  each  are  planned,  and  every  detail 
of  the  construction  has  been  completed.  The  power  company  will 
furnish  current  to  the  United  Railways  and  to  the  United  Electric 
Light  &  Power  Company,  of  Baltimore. 

AN  OPPORTUNITY  IN  G.\S.— The  following  story  is  told  by 
the  JVall  Street  Journal  as  to  the  stock  of  the  Consolidated  Gas  Com- 
pany, which  controls  electric  lighting  in  New  York  City :  "A  year 
ago  a  capitalist  who  owned  2,000  shares  of  Consolidated  Gas,  then 
selling  at  223,  sold  at  that  figure,  and  has  loaned  the  money  which 
he  received  for  the  stock — namely,  $446,000,  at  the  generally  high 
rates  of  interest  which  have  since  prevailed.  In  other  words,  he 
found  that  money  could  be  used  more  profitably  by  loaning  it  out 
than  by  keeping  it  invested  in  this  high-priced  stock,  which  was  then 
yielding  him  less  than  3.65  per  cent,  a  year.  On  Tuesday  this  same 
capitalist  purchased  2,000  shares  of  Consolidated  Gas  at  about  166, 
paying  therefor  $332,000.  To-day  he  finds  himself  the  possessor 
not  only  of  the  same  stock  which  he  owned  a  year  ago  and  then 
sold,  but  also  a  profit  of  $114,000  in  cash.  The  stock  has  not  depre- 
ciated in  value  since  then,  so  far  as  the  payment  of  dividends  is 
concerned,  and  now  he  holds  it  at  a  purchase  price  which  makes 
the  income  per  year  a  reasonable  profit  for  the  use  of  his  money. 
The  $114,000  profit  which  he  has  secured  through  the  sale  and  then 
repurchase  of  the  stock,  is,  in  addition  to  the  profit  which  he  has 
made  by  the  loaning  of  the  $446,000  during  the  past  year.  He  has 
by  this  operation  increased  botli  his  capital  and  his  yearly  income." 

BUYING  GENERAL  ELECTRIC— An  article  on  the  recent 
active  buying  of  stock  in  small  lots  says :  "All  of  the  transfer  offices 
in  the  financial  district  have  been  rushed  for  weeks  to  make  out 
certificates  in  the  names  of  small  investors.  .Mlliough  the  stock 
market  tape  has  shown  recently  an  unusually  large  aggregate  of  odd- 
lot  transactions,  a  large  proportion  of  such  buying  is  done  in  round 
lots  by  the  brokers,  the  certificates  being  split  un  afterward.  For 
example,  a  broker  having  ten  odd-lot  orders  in  the  same  stock  for 
ten  shares  each  would  buy  a  loo-share  lot  and  send  it  to  the  transfer 
office  to  be  "split  up."  There  are  brokers  who  make  a  specialty  of 
this  old-lot  business  and  among  them  they  piece  round  lots  out  of 
odd  lots.  It  saves  work  and  besides  better  execution  is  possible  on 
round  lots.  The  buying  of  2,000  shares  of  General  Electric  on  Mon- 
day to  be  split  up  into  small  lots  is  an  instance.  The  floor  specialist 
in  General  Electric  did  that.  Reports  from  Amsterdam,  N.  Y.,  say 
that  the  population  within  range  of  the  company's  plant  has  been 
loading  up  with  odd  lots  of  this  stock." 

QUEENS  COUNTY  (L.  I.)  TROLLEY.— One  of  the  Wall  Street 
news  bureaus  has  printed  the  following:  "We  have  excellent  au. 
thority  for  the  statement  that  the  control  of  the  Queens  County 
traction  companies  has  been  bought  by  the  I^ng  Island  Railroad 
Company,  and  that  neitlier  the  Belmont  nor  Rockefeller  interests 
had  anything  to  do  with  the  recent  change  of  ownership  of  those 
companies,  notwithstanding  the  many  reports  to  the  contrary.  The 
same  authority  states  that  the  Pennsylvania  Railroad,  which  has 
acquired  the  Queens  County  companies  through  its  ownership  of 
the  Long  Island  Railroad,  has  also  secured  a  very  large  interest 
in  the  Brooklyn  Rapid  Transit   Company.     William  C.  Giles,  of  41 
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W.iU  Stii'cl.  Is  Naid  lo  li:ivf  luoii  lltf  ;icli\c  iiiUTiiifiliary  in  tin- 
iifKotiatiiMi  which  was  cunsuniiiialcil  |i\  the  purcliaM-  of  the  control 
of  the  ^.)ueens  County  companies,  liiil  he  positively  declines  to  con- 
firm or  (jeiiv  the  statement." 

C\\<  W  lli:!<:i.  OKAL.— Tt  is  statc.l  ili.it  a  consolitlation  of  eight 
of  the  car  wheel  maniifactiiriiiK  plants  of  the  coimlry  is  itiider  way. 
Appraisals  are  heiiiK  made.  The  plants  to  he  consolidated  have  a 
daily  output  of  ahout  J,7CD  wheels,  coiisumiiiK  approximately  i,o(xi 
tons  of  iron  and  scrap.  The  new  company  will  jiroducc  ahont  one- 
fourth  of  the  wheels  produced  in  this  country  annually.  The  Amer- 
ican Car  and  I'lumdry  Company  and  the  (Iriflin  Car  Wheel  Company 
are  the  two  larnest  producers,  their  pl.ants  haviiiK  an  ovitput  of  ahout 
l.iKXi  wheels  each.  The  follow  iug  concerns  have  n'veii  options  on 
their  plants:  Rochester  Car  Wheel  Company,  Rochester,  N.  ^'. ; 
Mahcr  Car  Wheel  Company.  Clevcl..nd.  Ohio;  .\'ew  ^'ork  Car  Whi'i-I 
Works,  HufTalo;  Cayuga  Wheel  Company,  Syrepa;  Lohdcll  Car 
W'heel  Company.  WilminRlon,  Del.;  Maryl;md  Car  Wheel  Company, 
Baltimore;  Ramapo  Car  Wheel  Company.  Ramapo.  N.  ^'. ;  Keystone 
Car  Wheel  Company. 

coon  C.F.N  r.RAL  Kl.KCTRlC  IH'SI  \I".SS  —  The  recent  decline 
in  Cicneral  Electric,  accordinjj  to  Wall  Street  authorities,  was  accen- 
tuated l»,v  the  forced  selling  hy  parties  who  received  the  stock  in  ex- 
change for  Stanley  Electric  Company  stock.  New  husincss  with  the 
General  I-'lectric  Company  has  received  a  passing  check,  as  new  pro- 
motions in  the  electric  railway  line  have  been  halted  hy  reason  of  the 
difficulty  in  floating  new  securities.  The  comp.itiy  has  orders  whicii 
will  keep  its  plants  in  full  operation  into  1004,  and.  as  a  matter  of 
fact,  its  May  and  June  husincss  was  the  largest  in  the  company's 
history.  It  is  stated  that  for  the  six  months  ended  July  ,?i  the  busi- 
ness has  increased  10  per  cent,  over  the  same  months  in  IQ02,  and 
contracts  in  hand  indicate  a  gross  business  this. year  of  fully  $40,000.- 
000,  an  increase  over  last  year  of  $4,000,000. 

THE  CUYAHOGA  TELEPHONE  COMPANY,  of  Cleveland, 
reports  the  following  ligures  for  its  iiidepeiulent  system  for  six  months 
ended  June  ,w.  k)o.?.  as  compared  with  the  previous  12  months: 

1903.  I<)0=. 

6  months.  Year. 

Gross     $^01,566  $385,852 

Expenses  and  taxes 104,968  229,710 

Net    $96,598  $156,142 

Interest    58.115  '155,600 

Surplus    $38,483  $542 

*  Includes   $40,858   for  depreciation. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COM- 
PANY.— The  $9,1,15,200  of  assenting  stock  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  to  list  which  application  has 
been  made  to  the  Stock  Exchange,  is  stock  that  has  been  issued  to 
stockholders  in  order  to  raise  money  for  making  extensions  to  plants 
to  meet  the  growing  business  of  the  company  and  for  working  capital. 
.*\.  portion  of  this  stock  was  issued  in  1901,  and  the  amount  includes 
the  $4,500,000  issued  in  May.  which  was  taken  by  stockholders  ai 
$So  per  $50  shares.  This  makes  the  amount  of  assenting  stock  out- 
standing $18,516,551.  leaving  nearly  $2,500,000  of  this  stock  still  in 
the  treasury. 

ELECTRIC  CANAL  PROPULSION.— .^Kt  Cincinnati  on  August 
t5.  Receivers  Schoepf  and  Richardson,  of  the  Miami  and  Erie  Canal 
Transportation  Company  reported  to  the  Superior  Court  on  the  con- 
dition of  the  concern,  which  is  equipping  the  canal  for  the  electrical 
propulsion  of  boats.  The  total  expenditures  have  been  $1,285,549, 
while  the  assets  are  $118,722.  principally  in  power  houses,  locomotives 
and  building  material.  More  than  $125,000  has  already  been  spent  for 
equipment.  It  is  estimated  that  it  will  require  $217,200  to  complete 
the  line  from  Cincinnati  to  Dayton. 

CHICAGO  I^IETROPOLITAN  ELEV.\TED.— Directors  of  the 
Metropolitan  Elevated  road  have  voted  to  pass  the  semi-annual  divi- 
dend on  the  preferred  stock.  This  was  due,  according  to  the  official 
statement,  to  the  fact  that  the  earnings  for  only  four  months  were 
actually  known  to  the  directors,  and  the  increased  cost  of  operation. 
materials  and  supplies  and  the  extraordinary  settlements  for  damage 
and  injury  suits  formerly  pending. 

BELL  TELEPHONE.— By  officials  of  the  American  Telephone  & 
Telegraph  Company  it  is  stated  that  judging  from  subscriptions 
received  to  date  practically  all  of  the  $21,943,200  new  stock  will  be 
taken  by  stockholders. 

DIVIDEND. — The  directors  of  the  American  Railways  Company 
have  declared  the  regular  quarterly  dividend  of  1^4  per  cent.,  pay- 
able September  15. 

THE  V.  R.  LANSINGH  CO..  of  Chicago,  has  decreased  its  capital 
stock  from  $30,000  to  $17,000. 
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THE.  WEEK  IN  TRADE.— The  vari..us  reports  iiom  different 
parts  of  the  country  as  to  fall  trade  indicate  that  the  general  coiuli- 
tions  arc  excellent,  ami  that  the  excellent  promise  of  the  crops  has 
stimulated  the  renewed  hopefulness  and  activity.  While  it  is  natur- 
ally a  dull  season  it  would  appear  that  prcjiarations  for  fall  trade 
are  unusually  large,  and  tiiat  even  at  this  niunicnt  many  niaiitifac- 
lurers  are  working  overtime.  The  railroads  also  arc  reporting  con- 
gestion of  traflic,  particularly  around  Kansas  City,  in  the  coal  regions 
of  Pennsylvania,  and  in  the  lumber  ilistrict  of  the  Northwest,  while 
out  in  the  whe.it  fields  it  is  reported  that  great  ipiaiuitics  of  grain 
arc  being  dumped  on  the  bare  ground  owing  to  sheer  lack  of 
storage  capacity.  The  railroad  earnings  for  .August  show  an  average 
gain  of  7.7  per  cent,  over  last  year,  and  16.3 'per  cent,  over  1901. 
Uank  exchanges  for  the  week  in  New  York,  owing  to  the  stock 
exchange  deijression,  were  5.6  per  cent,  less  than  a  year  ago;  but 
were  21.7  larger  than  in  1901.  Other  large  cities,  however,  show  a 
gain  for  the  week  of  7.2.  With  regard  to  the  copi)er  market,  that 
jilso  must  be  reported  strong,  as  we  ventured  to  think  it  would  he, 
and  prices  h;ive  ad\anced  from  !4c.  to  ^c.  a  pound,  and  active 
iiKjuiry  is  reported  for  lake  at  I3VjC.  bid.  Advices  from  London  also 
report  copper  stronger  there,  and  it  is  said  that  foreign  consumers 
who  have  allowed  their  stock  to  run  down  are  buying.  It  would 
appear  that  something  of  the  kind  must  be  the  case,  as  the  exports 
of  copper  lately  have  been  quite  below  the  average. 

AKRON  DYNAMO  AND  MOTOR  ORDERS.— The  Akron 
(Ohio)  Electric  Manufacturing  Company  reports  the  following  re- 
cent orders:  Green- Wheeler  Shoe  Company.  Ft.  Dodge,  Iowa,  one 
15-kw  generator;  Goldsboro  Lumber  Company,  Dmer,  N.  C,  one 
,50-kw  belted  generator ;  Trow  Directory  Publishing  &  Book-Binding 
Company,  New  York,  one  lOO-kw  generator,  one  50-kw  generator; 
Florence  Iron  Works,  Florence,  N.  J.,  one  150-kw  belted  generator, 
four  20-hp  motors ;  U.  S.  Pump  &  Supply  Company,  Toledo,  Ohio, 
one  35-hp  steel  motor;  V.  R.  Penn  Tobacco  Company,  Reidsville, 
N.  C,  one  20-hp  motor ;  Astoria  Steel  Company,  Astoria,  N.  Y.,  one 
7}^-hp  motor;  S.  B.  Stine  &  Son,  Osceola  Mills,  Pa.,  seven  20-hp 
motors ;  Salt  Lake  Hardware  Company,  Salt  Lake  City,  Utah,  one 
.•50-kw  engine  type  generator;  Silver  Lake  Park  Company,  Silver 
Lake,  Ohio,  one  120-kw  belted  generator;  W.  S.  Tyler  Company, 
Cleveland,  Ohio,  one  25-hp  steel  motor ;  Troy  Laundry  Company, 
Cleveland,  Ohio,  one  6o-kw  engine  type  generator,  one  ij^-hp  belted 
motor;  Ward-Corby  Company,  Chicago,  111.,  two  12-hp  belted  motors, 
one  T5-hp  direct-connected  generator,  one  50-hp  direct-connected  gen- 
erator, one  75-kw  direct-connected  generator ;  Ward-Corby  Com- 
pany, Pittsburg,  Pa.,  two  is-hp  belted  motors,  one  15-hp  direct-con- 
nected engine  type  generator,  one  50-hp  direct-connected  engine  type 
generator,  one  75-kw  direct-connected  engine  type  generator ; -Con ron 
Bros.,  New  York  City,  one  lOO-kw  engine  type  generator,  one  75-kw 
engine  type  generator :  Jefferson  Ice  Manufacturing  Company, 
Janney.  Pa.,  one  22!X-kw  generator,  one  5-hp  steel  motor,  one  lo-hp 
Crane  motor,  one  2-hp  steel  motor ;  C.  C.  Heisen,  350  Dearborn 
Street.  Chicago,  111.,  one  200-kw  generator;  Iron  City  Engineering 
Company,  Pittsburg,  Pa.,  one  25-hp  motor,  one  50-kw  engine  type 
generator ;  Imperial  Engine  Company,  Painted  Post,  N.  Y.,  one 
15-hp  steel  motor;  H.  Loeb,  Caledonia,  Pa.,  one  35-kw  generator: 
Donovan  Iron  &  Wire  Works,  Toledo,  Ohio,  one  90-hp  motor,  on^ 
I '/2-hp  steel  motor  and  the  same  style  as  follows:  two  3-hp.  one 
20-hp.  three  75^^-hp.  one  lO-hp,  one  5-hp,  one  2-hp:  Deming  Ice  & 
Electric  Company,  Deming,  Luna  County,  New  Mexico,  one  50-kw 
generator:  W.  H.  Smith  &  Co..  Indianapolis,  Ind..  one  20-kw  gen- 
erator; The  Wehrle  Company.  Newark.  Ohio,  one  lo-hp  motor; 
Central  Electric  &  Manufacturing  Company,  Youngstown.  Ohio,  one 
35-kw  engine  type  generator ;  Aurora,  Elgin  &  Chicago  Railroad 
Company.  Batavia,  N.  Y.,  one  lO-hp  steel  motor ;  Aultman  Company, 
Canton,  Ohio,  one  7^-hp  crane  motor;  Cream  of  Oats  Company, 
Warren.  Ohio,  one  lo-kw  belted  generator :  Dravo,  Doyle  &  Co., 
Pittsburg,  Pa.,  one  lO-hp  steel  motor:  James  Reely  Repair  &  Supply 
Co.,  229  West  Street.  New  York  City,  one  30-hp  steel  motor,  one 
2-hp  elevator  motor ;  Murray  Iron  Works  Company,  Burlington, 
Iowa,  one  lo-hp,  one  12-hp,  one  6-hp  crane  motors;  Murphy  Varnish 
Company,  Newark,  N.  J.,  one  i-hp,  one  15-hp,  one  3-hp  motors; 
W'arren  Sheet  Metal  Company,  Warren,  Ohio,  one  45-kw  generator, 
two  15-hp  motors;  Allegheny  Plate  Glass  Company.  Hite,  Pa.,  one 
20-hp  motor. 

BALL  ENGINE  RECENT  SALES.— The  Ball  Engine  Company, 
Erie,  Pa.,  report  the  following  shipment  of  engines  for  electric  service 
during  July,  all  direct-connected,  where  not  otherwise  stated :  Long- 
mont  Beet  Sugar  Company.  Longmont,  Colo.,  one  150-hp  direct-con- 
nected engine ;  two  250-hp  direct-connected  engine.  Lookout  Moun- 
tain Iron  Company.  Battelle.  Ala.,  one  125-hp  engine:  Hamilton 
Hotel.  Louisville.  Ky..  one  loo-hp:  one  8o-hp.  Vermont  Hospital  for 
Insane,  Waterbury.  \'t..  one   125-hp.     Polyclinic  Hospital.   Philadel- 
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phia,  Pa.,  two  Ho-lip.  Tauas  Sugar  Company,  East  Tawas,  Mich., 
one  50-hp;  one  80-lip.  Alvcy  &  Ferguson  Company,  Louisville,  Ky., 
one  150-hp.  Owosso  Sugar  Company,  Owosso,  Mich.,  one  50-hp; 
one  80-hp.  Imperial  Tobacco  Company,  Rocky  Mount,  N.  C,  one  80- 
hp.  Imperial  Tobacco  Company,  Wilson,  N.  C,  one  70-hp.  Pitts- 
burg Coal  Company,  .Mlison  Aline,  one  400-hp.  Federal  Chemical 
Company,  Nashville,  Tenn.,  one  40-hp.  Washington  Electric  Light 
&  Power  Company,  Washington,  Pa.,  two  350-hp.  Jefferson  Coal 
Company,  Piucy  Fork,  Ohio.,  one  350-hp.  California  Fig  Syrup  Com- 
pany, Louisville,  Ky.,  two  50-hp.  Cooper,  Wells  &  Co.,  St.  Joseph, 
Mo.,  one  iSO-hp.  Manhattan  Railway  Company,  New  York  City, 
two  150-hp.  Menominee  River  Sugar  Company,  Menominee,  Mich., 
one  60-hp ;  one  80-hp.  Windsor  Sugar  Company,  Windsor,  Colo., 
one  60-hp;  one  80-hp.  Fort  Collins  Sugar  Company,  Ft.  Collins, 
Colo.,  one  iSO-hp;  two  250-hp.  Stewart  &  Co..  store,  Baltimore,  Md.. 
one  200-hp  vertical  double  direct-connected.  First  National  Bank 
Building,  Chicago,  two  300-hp,  vertical  cross-compound,  direct-con- 
nected, 

IMPORTANT  MEXICAN  PROJECT.— Americans  are  primarily 
interested  in  another  important  Mexican  electrical  project  which 
will  embrace  the  supplying  of  the  city  of  Guadalajara  with  light  and 
power  and  the  construction  of  an  extensive  system  of  electric  rail- 
roads through  the  State  of  Jalisco,  within  a  radius  of  some  100 
miles  of  Guadalajara.  Captain  W.  A.  Rogers  and  Arturo  Latour 
de  Vasquez  are  the  principal  parties  concerned.  The  syndicate,  ac- 
cording to  advices  from  Mexico,  has  acquired  from  Facundo  Perez 
a  concession  to  develop  water  power  along  the  Santiago  River,  in 
the  State  of  Jalisco  for  a  distance  of  about  17  miles.  This  conces- 
sion extends  to  the  boundary  of  the  grant  that  is  held  by  the  French 
company  now  generating  current  for  Guadalajara,  San  Cristobal, 
a  town  about  four  miles  from  Guadalajara  and  two  miles  below 
which  the  concession  of  the  new  syndicate  applies,  will  be  made  the 
principal  power  station.  It  is  expected  that  within  two  years  60,000 
hp  will  be  at  the  disposal  of  the  new  concern.  In  about  a  year  the 
first  10.000  hp  will  be  available.  In  order  to  secure  the  fall  necessary 
to  generate  the  power,  long  ditches  will  have  to  be  constructed 
through  rock.  The  longest  ditch  will  be  about  ten  miles.  The  fall 
thus  gained  will  be  more  than  500  meters. 

PURCHASE  BY  GREGORY  ELECTRIC  COMPANY.— Mr. 
A.  O.  Kuehmsted,  vice-president  of  the  Gregory  Electric  Company, 
of  Chicago,  writes  us  as  follows  :  "We  have  bought  out  the  stock 
of  dynamos,  motors,  electrical  supplies  and  the  repair  department, 
together  with  the  good  will  of  this  part  of  the  business,  of  our  lead- 
ing competitors  here  in  Chicago,  Schureman  &  Hayden,  and  are 
going  to  continue  that  business  at  the  old  location.  Our  Mr.  R.  H. 
Watson  will  have  charge  of  this  warehouse.  Our  general  offices 
will  continue  as  heretofore  at  54  to  62  South  Clinton  Street.  This 
new  place  gives  us  now  three  warehouses  here  in  Chicago,  all  of 
these  well  located  and  especially  equipped  for  handling  electrical 
machinery,  warehouse  No,  i  and  the  main  offices  being  at  54  to  62 
South  Clinton  Street;  warehouse  No,  2  on  the  Chicago,  Burlington 
&  Quincy  Railroad  tracks,  at  Sixteenth  and  Lincoln  Streets,  espe- 
cially arranged  for  handling  railway  generators  and  large  apparatus, 
and  warehouse  No.  3,  the  Schureman  &  Hayden  stock  and  repair 
works,  at  133  to  139  South  Clinton  Street." 

BELL  TELEPHONE  OUTPUT.— The  instrument  statement  of 
American  Telephone  &  Telegraph  for  the  month  ended  July  20  and 
since  December  compares  as  follows : 

Month   ended  July  20:  i903.  1902.  Changes. 

Gross  output    69.194  59,935      I"c.         9,259 

Returned     44.1 16  34,054      Inc.       10,062 

Net  output    25,078  25,881  Dec.  803 

Since  Dec.   20: 

Gross  output    , 669,258  648,044  Inc.  21.214 

Returned     279,257  260,321  Inc.  18,936 

Net    output    390,001  387.723     Inc.         2,278 

During  July  the  Chicago  Telephone  Company  achieved  a  net  gain 
of  1,485  telephones  for  city  and  country,  bringing  telephones  in 
use  up  to  92,214 ;  the  increase  over  July,  1002,  being  294.  The  com- 
pany expects  to  reach  the  100,000  mark  about  January  ist. 

PUYALLUP  POWER  HOUSE.— The  contract  for  building  the 
great  power  house  of  the  Puget  Sound  Power  Company  out  on  the 
Puyallup  River  has  just  been  let  to  Rydstrom  &  Bihler,  of  Tacoma, 
Wash.  The  contract  calls  for  the  completion  of  the  plant  December 
I  of  this  year.  The  contract  includes  the  erection  of  the  fifty-ton 
crane,  which  is  required  in  the  works  for  the  movement  of  the  huge 
parts  of  the  machines  to  be  installed.  It  is  also  provided  that  the  con- 
tractors shall  be  prepared  for  the  installation  of  the  interior  machinery 
before  the  completion  of  the  building,  as  much  of  the  machinery 
could  not  otherwise  be  got  into  the  power  house  at  all.  Mr.  Bihler  is 
well  known  as  having  long  been  at  the  head  of  the  engineering  depart- 
ment of  the  Northern  Pacific  Railroad,  besides  which  he  has  been  in 


his  time  engaged  in  heavy  contracting.  Mr.  Rydstron;  is  perhaps 
best  known  from  his  former  position  of  commissioner  of  public  works. 
CURTIS  TURBINE  FOR  NEW  OMAHA  LIGHTING  PLANT. 
— The  Thomson-Houston  Electric  Light  Company,  of  Omaha,  has 
let  contracts  through  the  United  Electric  Securities  Company,  of 
Boston,  Mass.,  for  considerable  equipment,  to  be  installed  in  its 
new  plant.  The  General  Electric  Company  has  taken  a  contract  for 
two  Curtis  turbines  of  i,soo-kw  capacity  each.  The  condenser  will 
be  built  by  the  Wheeler  Condenser  &  Engineering  Company.  The 
contract  for  the  boilers  calling  for  2,000  hp  in  four  units  and  for 
superheaters  and  chain  grate  stokers  has  gone  to  Thayer  &  Co. 
They  w-ill  be  Aultman  &  Taylor  make.  The  stokers  will  be  built  by 
the  same  firm.  The  superheaters  will  be  manufactured  by  the  Power 
Specialty  Company,  New  York. 

ELECTRICAL  MANGANESE  PLANT.— Arrangements  have 
been  completed  for  the  establishment  of  electrical  manganese  works 
at  Shawinigan  Falls  by  the  Electrical  Manganese  Company,  of  which 
B.  E.  Kingman,  of  New  York,  is  president.  The  company  has  secured 
twelve  acres  of  land  on  the  Great  Northern  Railway  at  Shawinigan 
and  contracted  with  the  Shawinigan  Water  &  Power  Company  for  the 
delivery  of  5,000  hp.  According  to  their  contract,  1,200  hp  is  to  be 
delivered  the  company  for  its  manganese  plant  by  August  15.  It  is 
the  intention  of  the  company  to  enter  upon  the  manufacture  of  differ- 
ent kinds  of  steel,  and  it  is  on  this  account  that  such  a  large  contract 
for  horse-power  was  made. 

EQUIPMENT  FOR  LITTLE  ROCK  PLANT.— The  Little  Rock 
(.•\rk.)  Electric  Light  &  Traction  Company,  controlled  by  Newman 
&  Sons,  of  New  Orleans.  La,,  has  just  awarded  contracts  through 
Ford,  Bacon  &  Davis.  24  Broad  Street,  New  York,  for  various  equip- 
ment to  be  installed  in  its  new  plant.  The  General  Electric  Company 
has  taken  the  contract  for  the  generators — two  of  1,500-kw  capacity 
each,  direct-connected  to  cross-compound  condensing  engines  of 
2,000-hp  capacity  each.  The  engines  will  be  Allis-Chalmers.  The 
boiler  contract  for  2,000  hp  in  four  units  was  allotted  to  Thayer  & 
Co.,  Incorporated,  for  the  Aultman  &  Taylor  Machinery  Company, 
Mansfield,  Ohio. 

IMPORTANT  SOUTH  AMERICAN  TRACTION  PROJECT. 
— An  extensive  trolley  system  is  to  be  constructed  in  the  City  of 
Rosario  by  the  Anglo-Argentine  Company,  an  English  syndicate 
represented  by  William  Gay.  Several  horse  lines  will  be  electrically 
converted.  The  scheme,  according  to  South  American  advices,  is  a 
very  comprehensive  one,  involving  every  quarter  of  the  city.  Agar, 
Cross  &  Company,  a  well-known  South  American  commission  house 
which  represents  the  Westinghouse  interests  in  the  Argentine  Re- 
public and  Uruguay,  and  whose  New  York  offices  are  in  the  Bowling 
Green  Building,  are  after  the  contract  for  the  power  house  equip- 
ment, etc. 

STEAM  RAILROAD  CONTRACT.— The  Buffalo,  Rochester  & 
Pittsburg  Railroad  has  just  let  contracts  for  the  complete  electric 
equipment  of  their  present  shops  and  roundhouse  at  Buffalo  Creek 
and  the  proposed  shops  and  roundhouse  at  the  junction  of  the  Buffalo 
&  Rochester  divisions  near  Salamanca.  Both  plants  will  be  operated 
by  electric  power  and  lighting,  which  means  the  expenditure  of  many 
thousands  of  dollars  in  the  original  equipment.  The  contracts  have 
been  aw.Trded  to  the  General  Electric  Company  tlirough  the  efforts  of 
A.  C.  Smith,  one  of  the  General  Electric  Company's  representatives  in 
Buffalo.    Work  will  be  soon  stai;ted. 

SIGNALPHONE  CONTRACT.— The  Signalphone  Company,  of 
Milwaukee,  is  completing  the  contract  for  equipping  the  grounds  of 
the  Louisiana  Purchase  Exposition  at  St.  Louis  with  a  police  telephone 
system.  The  company  has  already  shipped  $7,000  worth  of  equip- 
ment to  the  grounds  and  the  work  of  installing  the  system  will  be 
commenced  shortly.  The  system  will  be  complete  and  telephones 
will  be  placed  so  as  to  be  easily  accessible  from  any  part  of  the 
grounds.  It  is  expected  that  the  systetn  will  afford  the  St.  Louis 
fair  more  ample  police  protection  than  given  any  of  the  large  exposi- 
tions during  the  past  few  years. 

EQUIPMENT  FOR  FALL  RIVER  LIGHTING  PLANT.— The 
Fall  River  (Mass.)  Electric  Light  Company  is  at  present  awarding 
contracts  through  French  &  Hubbard,  of  Boston.  Mass.,  for  equip- 
ment for  its  new  power  station.  Thayer  &  Co.,  Incorporated,  Bos- 
ton office,  has  secured  the  boiler  contract.  There  will  be  four  units, 
making  in  3!!  3,000  hp, 

BULLOCK  ORDERS— The  Bullock  Electric  Company  has  se- 
cm-ed  a  ccjntract  amounting  to  $50,000  from  the  Chicago  Elevated 
roads  for  electric  equipments.  The  company's  business  for  July  was 
the  largest  in  its  history. 

MEXICAN  LIGHTING  PROJECT.— An  electric  light  plant  is 
to  be  built  in  the  town  of  Tamazula  de  Gordiana,  State  of  Jalisco. 
Mexico.  Steam  power  will  be  used.  \'incente  Viera  is  interested 
in  the  imdertaking. 
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The  Telephone. 


SA\T.\  .\\',\.  C.\I.,  Thr  llonir  Trlrplionr  C(iiii|iniiy  lia«  lii  u  conlract 
for   n   $ij.i>cii>   |irr»»r<l   hrick    l)uiMiii||   lirrc. 

I>KI.TA,  t'AI..-  Tlir  coiilrart  for  liiiildinK  n  Irlrplimic  liur  from  fVltn. 
on  llir  railron.l  lo  Shnnt.i  lomily.  l.y  wiiy  of  Trinity  Ontcr  to  Carryvillc. 
Trinity  County.  Iiim  l.rrn  nwardc.l.  The  line  will  follow  the  Northern  Trinity 
toll  roail.  an>l  will  be  jo  milet  in  lenulh.  Later  the  mine  owneri  of  the 
O'lTre  Creek  ili.irici  will  e.xtcnd  the  line  lo  their  properties. 

HENVER.  COL.— Order*  have  been  inucd  hy  E.  B.  Field,  of  the  Colorado 
Telephone  Company,  for  the  exteniion  of  the  compnny's  lines  into  Grand  Lake. 
Hi't  Sulphur  Springs  «n<l  Kremnilinu.  It  is  expected  that  the  lines  to  these 
points  will   he  in  operation   within  the   next   ninety  days. 

N'KW  IIRITAIN,  CONN.-  The  capital  slock  of  the  Farminglon  Valley  Tel- 
ephone Company,  of  New  Britain,  has  been  increased  from  $10,500  to  $27,000. 

CIIIC.VGO,  ILL.— The  Farmers'  Telephone  Company,  of  Lee  County,  has 
been  formed  lo  operate  a  telephone  system.  Capital.  $2,500.  Incorporators: 
Albert    N.    Crawford,    Henry   \V.    Hillison,   Christian    Gross. 

BRYANT,  IND.— The  Bryant  Telephone  Company  has  been  formed  with 
$10,000  capital. 

INniANAPOLIS,  I\n.— The  State  Board  h.ns  fixed  the  assessment  on  tel- 
ephone property  in  the  slate  at  $6,810.55-'.  as  against  an  assessment  last  year 
of   $5.04,1.579,    an    increase   during    the    year   of    $1,765,973. 

BURLINGTON.  I.\.— Thr  Modern  Telephone  Company,  of  Einlington,  h.ns 
been    incorporated;    capital    $300,000. 

DES  MOINES.  lA.— The  Summit  Rural  Telephone  Company  has  been 
formed  in  O'Brien  County.     Capital  $1,000. 

WATERLOO,  I.-\.— The  city  council  has  granted  the  right  lo  the  Iowa 
Telephone  Company  to  place  their  wires  underground.  The  company  will 
expend  $100,000  in  this  city.  p.irt  of  it  being  in  a  fine  new  building  with 
offices  and   general   supply  quarters. 

Sl'MNER.  lA.— .\  ni.ijority  of  the  slock  of  the  Sumner  Telephone  Com- 
pany, capital  $30,000.  and  owning  about  150  miles  of  line  and  large  exchanges 
at  New  Hampton  and  Wist  Tnion,  lov  r.  '-s  passed  in  the  hands  of  Victor 
Stevenson,   who  controls  the   Standard  and   Interstate  lines. 

DES  MOINES.  lA.— The  Mutual  Telephone  Company  has  decided  lo  buy 
a  Strombcrg  &  Carlson  multiple  switchboard  and  connections.  This  board 
has  a  capacity  of  12.500  and  will  be  fitted  up  for  3,600  telephones.  It  will 
cost  $05,000.  This  does  not  include  the  conduits  to  carry  the  wires  under- 
ground   into    the    exchange    building. 

LANACONING,  MD.— The  Western  Maryland  Telephone  Company  con- 
templates putting  in   a   line   from    Eckhart   to   Clarysville. 

ONAWAY,  MICH.— The  Onaway  Telephone  Company  gives  service  to 
Onaway  and  Rogers  City  from  two  switchboards  of  135  and  100  drops  re- 
spectively. It  has  160  and  100  subscribers,  130  miles  of  toll  line,  with  50 
more   projected   and    70   waiting  subscribers. 

DETROIT,  MICH.— The  Co-operative  Telephone  Company  has  issued  a  list 
of  '"Independent"  exchanges  with  which  it  connects  throughout  Michigan,  con- 
taining the  names  of  575  places  not  on  other  companies  lists.  The  Co-operative 
is  putting  stations  in  a  number  of  down-town  places. 

DETROIT,  MICH.— The  Michelson  &  Hanson  Lumber  Company,  of  Lew- 
iston.  has  purchased  of  T.  H.  Deyarmond  the  Mio  telephone  line  as  far  as 
Pennsylvania  Crossing  and  will  use  it  in  connection  with  its  camps  in  that 
vicinity.      Frank   Klooz  will  operate  the  remainder  of  the   line. 

DUNDEE.  MICH.— The  Dundee  telephone  exchange  now  has  over  200 
subscribers,  including  60  farmers  in  the  vicinity  of  Dundee.  The  exchange 
was  established  by  F.  W.  Gradolph  and  began  business  April  i,  1902.  with 
about  50  subscribers.  The  exchange  enjoys  a  good  patronage  upon  its  toll 
line  ser\ice,  connecting  with  the  U.  S.  line,  and  having  access  to  the  large 
independent  exchanges  of  Toledo,  Adrian,  Jackson  and  other  towns  having 
independent  service. 

DETROIT.  MICH.— The  lines  of  the  Detroit  Co-operative  Telephone  Com- 
pany and  the  Livingston  County  Home  Telephone  Company  have  been  con- 
nected near  Plymouth,  and  the  Detroit  concern  now  has  connections  with  dif- 
ferent independent  circuits  throughout  the  state  by  reason  of  this  connection. 
The  Co-operative  Telephone  Company  has  but  slightly  over  100  telephones  in 
operation  at  present,  the  canvass  for  subscribers  having  been  deferred  until 
state  telephone  service  could  be  offered.  A  switchboard  sufficient  to  operate 
12,000  telephones  has  been  installed  at  32  Michigan  Avenue.  The  company 
consists  of  the  following  persons:  President,  C.  M.  Burton;  vice-president. 
Max  J.  L.  Towler;  secretary,  J.  C.  Danziger;  treasurer,  J.  Ward  Howland. 
A.  A.  Cowles  has  been  elected  manager.  The  shareholders  of  the  company 
are  all  Detroiters,  of  whom  the  list  shows  700  in  all. 

GRAND  RAPIDS,  MICH.— At  the  annual  meeting  of  the  stockholders  of 
the  Citizens'  Telephone  Company,  of  Grand  Rapids,  the  officers  elected  were 
the  same  as  those  who  have  conducted  the  affairs  of  the  company  for  the  last 
year:  C.  F.  Rood,  president;  Edward  Fitzgerald,  vice-president;  W.  J.  Stuart, 
treasurer;  E.  B.  Fisher,  secretary;  C.  E.  Tarte,  general  manager;  Albert 
Stacey,  superintendent  of  construction,  and  Edmund  Land,  electrician.  The 
gross  income  during  the  year  closed  was  $274,343.79,  an  increase  of  $-6,232.81 ; 
the  gross  expenses  of  the  past  year  for  operation,  management,  general  ex- 
penses, taxes,  etc.,  were  $76,066.60;  for  reconstruction,  repairs,  maintenance 
and  depreciation,  $100,499.46;  after  paying  dividend  requirements  of  two  per 
cent,  each  quarter,  aggregating  $82,777.73  in  the  year,  the  sum  of  $15,000 
was  carried  over  in  surplus,  making  the  surplus  account  $55,231.48. 


HAS  I  I.Sti.s,  .MI.V.N.  1  he  nailinu'  Telephone  (unipany  haa  been  incor- 
porated liy  II.  I..  .Sumption,  Irving  Todil.  Jr..  K.  A.  Whilford,  John  lleinen, 
W.    IC.    Ilrrrir  and   .N.    II.  <<rr||en,   with  iin   uulhoriird  capital  of  $Su,<iuii. 

I'H'KSTUNK,  MI.N'.N.  Tlie  Dell  Kupidn  Iclrphone  Company  will  contlruct 
SO  mile*  of  rural   linn   in   the   vicinity   of   thai   plocc. 

HANNIBAL,  MO.  The  Bluff  City  Telephone  Company  ha*  hud  a  cable 
laid  acroM  the  .Mliiiii»ip|ii  River  ut  lluiuiibal  lo  connect  with  lelrplionc  line* 
in    Illinoi*. 

JERSEY  C  ITY.  N.  J.  The  Atlantic  &  Pacific  Telephone  It  Telegrai-li  Com- 
pany ha>  been  formed;  capital  iilock  $25,000.  Corporator*:  Arthur  John*, 
E.  r.  Ilervry,  (irorKe  I'.  I.  Dwincll,  all  of  Jer»cy  City.  The  coinpuny  in  lo 
operate    telephone   and    telriiraph    linen. 

Mol'NT  HOLLY.  N.  J.  The  I'armer*'  Telephone  &  Telegraph  Company,  of 
.Moorestown,  ha>  been  incorporated  in  the  County  (!lerk'*  office  witli  Clayton 
Conrow,  Horace  Rolierl*,  Elli*  II.  Rudderow.  Edmund  S.  Holme*,  Charlet 
B.  Jo*up,  Freilerick  I.ippincoll  and  George  L.  Holmei,  all  prominriil  farmer* 
in  the  vicinity  of  ,\Ioore»town,  a*  the  incorporator*.  The  authorized  capital 
is    $25,000. 

LYNDONVILLE,  N.  Y.  -  The  Lake  Side  Telephone  Company  has  been 
formed;  capital,  $100,000,  Directors:  W.  A.  Tutlle  and  Grant  Spaulding, 
Lyndonvillc;    S.   A.    Coe,   Yale*. 

NORTH  TONAWANDA.  N.  Y.  -The  Niagara  County  Telephone  Company 
operates  a  6o(>-drop  board  capacity  and  has  525  subscriber*.  The  toll  line*  are 
all    controlled    by    the    Indei>cndcnt    Union    Telephone    Company. 

GR.A.WILI.E,  N.  Y. — The  Granville  Telephone  Company  operate*  one 
joo-drop  hoard,  two  of  100  e.ich  and  three  of  10  each.  There  are  700  sub- 
scribers-  and    100   miles  of   toll    line.      Several   extensions   are   projected. 

.AUBURN,  .N.  Y.' — The  Auburn  Telephone  Company  has  an  automatic  board 
of  450  drops,  and  a  magneto  board  of  240  drops,  with  about  675  subscriber* 
and  25  miles  of  toll  line.  The  company  will  probably  put  in  a  new  auto- 
matic system  of  the  Automatic  Electric  Company,  of  Chicago,  with  capacity 
increased    to    3,000. 

CINCINNATI,  OHIO.— The  Board  of  Public  Safety  is  taking  steps  towards 
placing  the  entire  telephone  system  of  the  department   underground. 

COLU.MBUS,  OHIO.— The  Putney  Telephone  Company,  Shadyside,  has 
been  formed  by  C.  W.  Rodcfcr,  John  A.  Futhey.  W.  P.  Harris,  H.  B.  Wil- 
kinson, C.  W.   Danford.     Capital  stock,  $1,000. 

TOLEDO,  OHIO.— The  Toledo  Telephone,  Telegraph  &  Messenger  Com- 
pany has  filed  with  the  city  solicitor  and  other  city  officials  a  formal  applica- 
tion for  permits  to  make  the  proper  connections  in  its  messenger  and  call  box 
sj'Stem,  as  required  to  do  under  the   franchise  ordinance  granted  it. 

CINCINNATI,  OHIO. — The  Interstate  Telephone  Company  has  been  in- 
corporated at  Columbus  by  a  number  of  prominent  Cincinnatians.  The  com- 
pany was  formed,  the  organizers  say,  to  apply  for  a  franchise  to  operate  a 
telephone  system  in  Cincinnati,  and  the  City  Council  in  the  near  future  will 
be  asked  for  a  franchise.  The  incorporators  of  the  company  are  Sol.  P.  Kin- 
eon,  Oliver  L.  Perin,  E.  Zimmerman,  R.  H.  Elliston  and  Frank  K.  Ludlow. 
The  application  for  a  charter  states  that  the  purpose  of  the  company  is  to 
operate  telephone  and  telegraph  lines  in  Cincinnati  and  Dayton,  Ohio,  and 
the  interlying  counties.  Wires  arc  now  being  stretched  in  Kentucky  and  con- 
nections witli  wires  to  Louisville  have  been  made.  These  over-river  lines 
will  form  an  adjunct  to  the  Cincinnati  company  and  it  is  thought  that  from 
$3,000,000   to   $5,000,000   will   be  spent. 

CHESTER,  PA.— The  United  Telephone  &  Telegraph  Company,  of  this 
city,  which  started  business  in  opposition  to  the  Bell  system  several  years 
ago,  has  decided  to  put  its  wires  underground. 

BEA\'ER,  P,-\. — The  Beaver  County  Telephone  Company,  an  independent 
concern,  has  been  organized  here,  and  application  for  a  charter  will  be  made. 
The  company  will  install  a  system  touching  all  important  communities  in  the 
county,  giving  particular  attention  to  the  rural  service.  The  capital  will 
he  $100,000. 

WILKESBARRE,  PA. — The  Telephone  Company  of  Wyoming  County  has 
begun  the  construction  of  a  line  from  Centremoreland,  Wyoming  County,  to 
Wyoming.  From  Centremoreland  connection  will  be  made  with  the  Newton 
line,  running  to  Mill  City,  Lake  Winola  and  other  points.  The  Newton  line 
connects  with  the  Bradford  County  line,  which  is  a  part  of  the  New  York 
State  Company. 

V'ERMILLION,  S.  D. — A  stock  company  is  proposed  in  Spirit  Mound  and 
Pleasant  Valley  townships  to  build  a  telephone  line  to  Vermillion. 

WORTHING.  S.  DAK.— The  Worthing  Electric  Company  is  the  latest  tel- 
ephone organization  here.  It  begins  with  a  50-drop  board  and  35  subscribers. 
The  company  is  capitalized  at  $5,000.  President,  M.  Johnson;  secretary,  J.  M. 
Montgomery;   treasurer,  A.   W.    Hawn;   general   manager,   F.   J.   Hawn. 

SAN  ANTONIO,  TEX. — The  independent  long  distance  telephone  lines  of 
Texas,  known  as  the  Commercial  Telegraph  &  Telephone  Company  of  Texas, 
has,  as  already  stated,  passed  into  the  hands  of  H.  E.  Huntington,  with 
Frank  B.  Smith,  the  originator  of  the  independent  system  of  this  state,  in 
charge.  Mr.  Huntington  has  acquired  the  system  for  approximately  $4,000,000, 
and  intends  to  invest  $400,000  more  in  improvements  and  extensions.  The 
system  comprises  1,000  miles  of  toll  lines  in  the  heart  of  the  cotton  belt  of 
the  state,  from  San  Antonio  to  Shreveport,  La.,  and  from  Port  Arthur  to 
Waco. 

OGDEX,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Company  is  plan- 
ning another  extension  to  its  system  in  Weber  County  which  will  give  the 
city  a  first-class  connection  with  all  precincts  in  the  Ogden  valley.  Hunts- 
ville  and  Eden  pre  already  connected,  and  the  Eden  line  will  be  extended  to 
Liberty. 

BURLINGTON,  WIS.- The  directors  of  the  Burlington,  Rochester  & 
Kansville  Telephone  Company  will  increase  their  capital  stock  from  $2,500 
to  $5,000. 
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ELECTRIC  LIGHT  AND  POWER. 


STOCKTON,  CAL.-  Bids  will  be  rc-ccivcd  by  the  city  clerk  until  .Sci)tcmbi;r 
14  for  constructing  a  steam  electric  light  plant. 

LOS  ANGELES,  CAL. — A  30-ycar  franchise  to  erect  poles  and  string  wires 
for  the  transmission  of  electrical  energy  has  been  granted  to  the  Edison  Elec- 
tric Company.     The  company  will  operate  at  Clarcmont  and  Lordsburg. 

SACRAMENTO,  CAL. — J.  .\.  Robinson  has  applied  for  a  franchise  to  erect, 
construct  and  maintain  along  the  public  roads  and  streets  of  the  city  wires  for 
transmitting  electric  current  for  lighting  the  city,  and  bids  for  said  franchise 
will  be   received  until  Sept.    11. 

NIMSHEW,  CAL. — The  power  plant  here  will  soon  furnish  electricity.  The 
power  house  is  situated  on  Butte  creek,  and  after  the  water  is  used  by  the 
Nimshew  plant  will  run  as  now,  some  five  or  six  miles  further  to  the  Centcr- 
ville  plant,  where  8,ooo-hp  is  now  being  generated.  This  new  power  house 
will  be  of  steel  so  as  to  reduce  to  a  minimum  all  danger  of  fire. 

DENVER,  COLO.— A  syndicate  of  local  capitalists,  including  Thos.  J.  Mil- 
ner,  have  secured  an  option  of  7,000  acres  of  land  in  Estes  Park,  to  be  used 
as  a  site  for  a  power  plant  and  reservoirs.  The  company  also  plans  a  number  of 
electric  railway  lines  in  this  vicinity.  A  project  for  the  building  of  a  large 
power  plant  and  reservoirs  at  Estes  Park  has  recently  been  made  public.  The 
syndicate,  consisting  of  Denver  capitalists,  has  secured  an  option  on  7,000  acres 
of  land  in  the  park.  On  this  site  they  propose  to  construct  three  of  the  largest 
reservoirs  in  the  West,  acquiring  the  water  from  the  big  Thompson  River,  and 
to  establish  a  power  plant  of  sufficient  capacity  to  supply  Denver  and  the  sur- 
rounding towns. 

COLORADO  SPRINGS,  COLO.-  Geo.  B.  Tripp,  general  manager  of  the 
Colorado  Springs  Electric  Company,  states  that  his  company  has  recently  in- 
stalled in  its  sub-station  in  the  center  of  the  city  a  300-kw,  23oo-volt,  60-cycle, 
three-phase  generator,  which  is  now  being  used  as  a  synchronous  motor  to  drive 
by  means  of  line  shafting  5oo-volt  direct-current  generators.  During  the 
winter  months  the  machine  will  be  used  as  a  generator  and  will  be  steam  driven. 
The  Colorado  Springs  Electric  Company  is  anticipating  some  trouble  in  secur- 
ing coal  for  its  power  station,  as  the  miners  in  the  coal  fields  adjacent  to  the 
power  plant  have  made  demands  on  the  operators  for  higher  wages  and  shorter 
hours  and  if  the  demands  are  not  acceded  to  a  shut-down  is  probable.  The  Col- 
orado Springs  Electric  Company  supplies  power  to  the  tliree  large  ore-reduction 
mills  just  west  of  the  city  and  they  are  about  to  shut  down  on  account  of  the 
big  Cripple  Creek  strike. 

GRIFFIN,  GA.— Mr.  \Vm.  C.  Whiiner,  of  Rockhill,  S.  C,  reports  that  the 
Towaliga  Falls  Power  Company  is  to  construct  a  power  plant,  dam  and 
canal   at  Griffin,  at  a  cost  of  $200,000. 

BUFORD,  GA. — An  application  for  a  charter  has  been  filed  with  the  Clerk 
of  County  Court,  for  the  Winding  Shoals  Electric  Power  Company,  which 
proposes  to  construct  a  dam  on  Chattahoochee  River,  five  miles  away,  to 
build  a  circuit  to  this  city  and  furnish  power  as  well  as  light.  H.  I.  Jacquish, 
of  Gainesville;  D.  B.  Stancliff,  of  Atlanta,  and  W.  W.  Gorham,  of  Chicago, 
III.,   are   said   to    be    interested. 

GRIFFIN,  G-\. —  Mr.  W.  G.  Adams  has  been  appointed  to  superintend  a 
large  contract  for  the  Towaliga  Falls  Power  Company,  of  Griffin,  Ga.  The 
contract,  which  is  in  charge  of  Mr.  Whitner,  is  for  a  dam,  race  and  power 
house  to  be  built  15  miles  from  Griffin  to  light  the  city  and  run  four  or  five 
large  cotton  mills  in  that  place.  These  establishments  now  use  steam.  The 
work  will  cost  about  $200,000,  and  when  completed  will  furnish  3,000-hp. 

HOPEDALE,  ILL. — Frank  A.  Albertson,  of  Pekin,  has  been  granted  a  fran- 
chise for  an  electric  light  plant. 

DIXON,  ILL. — Henry  C.  Higgins,  of  Sterling,  has  secured  a  franchise  for 
a  gas  and  electric  light  plant  at   Di.xon  to  cost  about  $150,000. 

SPRINGFIELD,  ILL.— The  Springfield  Light,  Heat  &  Power  Company  has 
been  formed  to  supply  power;  capital  $10,000.  Incorporators:  E.  G.  Schmidt, 
Blufiford  Wilson,  W.   H.   Brown. 

SPRINGFIELD,  ILL.— The  Culver  Construction  Company,  of  Springfield, 
has  secured  the  contract  for  the  construction  of  the  new  power  plant  on 
K.   Monroe   Street,  to  cost  about  $60,000. 

AURORA,  ILL. — Electric  machinery  will  probably  supi)lant  other  motive 
power  in  the  Fox  River  valley.  Since  the  traction  company's  new  power  house 
at  Batavia  began  business,  there  has  been  an  abundance  of  power  for  the  road 
and  for  any  number  of  customers  along  the  line.  It  is  now  proposed  to  fur- 
nish light  and  power  to  farm  houses  along  the  valley  at  a  reasonable  cost. 
Feed  cutting,  threshing  and  pumping  by  electrical  power  is  also  the  intention 
of   the    company   officials. 

DI'RANT,  IND.  TER.--The  citizens  have  voted  to  issue  $85,000  bonds 
for   water   works,  a  sewage  system   and  an   electric   light   plant. 

RICHMOND,  IND. — Mr.  S.  O.  Yates  has  secured  the  contract  for  an  addi- 
tion to  the  plant  of  the  Richmond  Heat  &  Light  Company  for  $5,000.  New 
machinery   will   also   be  added.     Barton   &   Storrs  are  the   owners. 

SUMMITV'ILLE,  IND. — The  Madison  Circuit  Court  judge  has  continued 
the  order  restraining  the  town  board  from  purchasing  the  local  electric  light 
plant.  The  citizens  object  because  of  the  necessary  increased  tax  rate  to  com- 
plete the  purchase. 

WARSAW.  IND. — The  City  Council  has  granted  the  Winona  Electric  Light 
&  Water  Company  a  50-year  franchise  to  construct  and  operate  a  complete  elec- 
tric light  and  power  system,  a  hot-water  heating  plant  and  a  water  works  with 
spring  water   for   drinking. 

INDI.'VNWPOLIS,  IND.— The  Citizens'  Ileal  S:  Light  Company,  of  this 
city,  obtained  a  franchise  some  time  ago  and  agreed  to  have  its  plant  in  opera- 
tion by  Sept  1,  1903,  but  as  yet  it  has  not  broken  ground  nor  filed  the  $10,000 
bond  to  assure  the  city  of  the  carryinu:  out   of   the  contract. 


RICHMOND,  IND.— Attorney  John  T.  Bcasley,  of  Richmond,  representing 
Bertron  &  Storrs,  New  York  bankers,  has  completed  the  purchase  of  the 
Richmond  (Ind.)  Light,  Heat  and  Power  Company,  formerly  owned  by 
Richmond  and  Dayton  men.  The  eastern  firm  will  make  a  number  of  improve- 
ments in  the  Richmond  property.  Richmond  also  has  a  municipal  electric  light- 
ing  plant. 

CLARION,  lA. — The  citizens  have  voted  to  enlarge  the  electric  light  plant. 

ELDORA,  lA. — The  Eldora  Electric  Light  &  Heating  Company's  fine  plant 
has  been  sold  by  its  owner,  William  S.  Porter,  to  Ferris  Bros.,  of  Monmouth, 
111.     It  is  said  that  the  consideration  was  $40,000. 

FT.  RILEY,  KAN. — The  War  Department  has  awarded  the  Junction  City 
Electric  Railway,  Light  &  Ice  Company  the  contract  for  lighting  the  streets 
and  buildings.  The  company  will  enlarge  its  plant  at  Junction  City  and  fur- 
nish current  as  far  as  the  military  reservation.  The  government  will  furnish 
all  material  at  the  post  and  will  do  the  wiring.  The  cost  of  the  work  at  the 
post  and  on  the  plant  will  be  about  $80,000. 

JACKSON,  KY. — The  Jackson  Electric  Light  &  Power  Company,  recently 
incorporated  in  Delaware  will  immediately  begin  the  erection  of  a  power  house. 

SAG  HARBOR,  L.  I. — The  present  electric  light  contract  expires  in  Sep- 
tember, and  the  village  will  then  either  purchase  the  present  plant  or  build  a 
municipal  plant. 

GLEN  COVE,  L.  I.— The  Glen  Cove  Light  &  Power  Company,  of  Oyster 
Bay,  has  been  incorporated,  capital  $15,000,  by  P.  H.  Grimm,  J.  W.  Campbell 
and  E.  Luyster,  of  Glen  Cove. 

AUBURN,  ME. — The  Lyman  Falls  Power  Company  has  been  organized 
at  Auburn,  Me.,  to  develop  power  on  the  Connecticut  River;  capital,  $10,000. 
George  B.  Bearce,  president,  Lewiston,  Me.;  Fred  W.  McDonald,  treasurer, 
Groverton,    N.    H. 

PORTLAND,  ME. — The  Cuyamel  Company  has  been  organized  at  Portland, 
Me.,  for  the  purpose  of  doing  a  real  estate  and  gas  and  electric  light  and  heat- 
ing business,  with  $500,000  capital  stock,  of  which  nothing  is  paid  in.  The 
officers  are:  President,  William  H.  Green,  of  Portland,  Me.;  treasurer,  Percy 
L.  Andrews,  of  Portland,  Me. 

BALTIMORE,  MD. — Bids  are  wanted  Aug.  22  for  replacing  and  repairing 
the  storage  batteries  in  the  court  house  electric  plant.  Address  Edward  D. 
Preston. 

UPTON,  MASS. — The  Upton  Electric  Company  has  been  authorized  to  issue 
$7,500   new  capital  stock  to  construct  a  plant  there. 

DOUGLASS,  MASS.— The  State  Gas  &  Electric  Light  Commission  have 
allowed  the  Douglas  Electric  Company  to  issue  new  capital  stock  to  the  amount 
of   $7,500   for  the  construction  of  its  plant  there. 

GREENFIELD,  MASS.— McCaghey  &  Linehan,  of  Little  Falls,  N.  Y.,  have 
secured  the  contract  for  building  the  dam  and  power  house  at  Gardners  Falls 
for  the  Electric  Light  &  Power  Company.  The  General  Electric  Company  will 
furnish  the  machinery,  which  will  include  two  generators  and  two  pairs  of 
27-inch  horizontal   water  wheels.     The  plant  will  generate   i,ioo-hp. 

PLYMOUTH,  MICH.— The  Michigan  Electrical  Company,  of  Detroit,  has 
secured  the  contract   for  constructing  an   electric   light  plant   for   Plymouth. 

ALPENA,  MICH.— The  Alpena  Light,  Heat  &  Power  Company  has  been 
incorporated  at  Augusta  for  the  business  of  electricians,  capital  $500,000,  of 
which  nothing  is  paid  in.  President,  F.  L.  Dutton;  treasurer,  E.  F.  Whittum. 
Directors:  F.  L.  Dutton,  E.  F.  Whittum,  C.  L.  Andrews,  L.  H.  Tracy,  of 
.\ugusta;   Geo.    P.    Smith  and  J.   P.   Lindsay,   of  N.  Tonawanda,   N.   Y. 

ELY,  MINN. — It  was  voted  August  4  to  issue  $40,000  bonds  for  extending 
the  water  works  and  electric  light  plant. 

TWO  HARBORS,  MINN.— Bids  will  be  received  Aug.  23  by  the  village 
trustees  for  changes  and  additions  to  the  electric  light  and  water  plant  con- 
sisting of  a  150-kw  direct-connected  single  phase  alternator,  a  250-hp  high- 
speed compound  condensing  engine,  condenser,  heater  and  boiler  feed  pump, 
a  2oohp  boiler  and  system  of  steam  water  and  exhaust  piping.  Oscar  Claussen 
is  the  consulting  engineer,   St.   Paul. 

ST.  JOSEPH.  MO. — The  City  Council  is  considering  the  question  of  con- 
structing a  municipal  electric  light  plant  to  cost  about  $100,000. 

LINCOLN,  NEB. — A  construction  company  has  asked  permission  to  con- 
struct a  wing  dam  in  the  Niobrara  river  at  a  point  near  its  mouth,  for  the  pur- 
pose of  carrying  a  part  or  all  of  the  water  through  a  channel  around  Niobrara 
island.  The  company  intends  to  use  the  power  thus  gained  to  operate  a  system 
of  water  motors  to  generate  electricity  for  power  and  lighting.  It  will  require 
two  years  to  complete  the  work,  which  will  cost  $150,000. 

NI.\GARA  FALLS.  N.  Y. — Bids  will  be  received  -Aug.  17  by  the  Common 
Council  for  furnishing  to  the  city  for  a  term  of  five  years  from  Nov.  i,  1903, 
about  400  electric  arc  lights  of  2,000-cp  each.  Jas.  J.  Mahoney  is  the  chair- 
man  of  the   Comimttee  on   Public  Lights. 

CONCORD,  N.  C. — The  Concord  Light  &  Ice  Company  has  been  chartered 
with  $75,000  capital. 

SHELBY,  N.  C— The  Lily  Mill  &  Power  Company,  of  Shelby,  has  been 
chartered  to  manufacture  cotton  and  operate  an  electric  plant  by  water.  The 
concern  proposes  to  furnish  electric  power  to  a  number  of  cotton  mills  at  a 
figure  cheaper  than  the  mills  are  now  expending  for  steam  or  water  power. 

.\THEN.S.  OHIO. — Bids  arc  wanted  Aug.  24  for  $15,000  electric  light 
bonds,     .\ddress  W.   B.   Golden. 

WU.LI.\MSBURG,  OHIO.— Bids  are  wanted  Aug.  31  for  $4,500  electric 
light   bonds.      .Address  Chas.   Hoffman. 

DAYTO.N,  OHIO.— The  Citizens'  Heat.  Light  &  Power  Company,  of  Day- 
ton, capital  $10,000,  has  been  incorporated. 

..\STORI.\,  ORE. — A  modern  electric  light  plant  is  to  be  installed  in  the  new 
Hume    Mill   and   wires   will    be   run    for  nearly   300  lights.      The  contract   for   in- 
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•tulhin!   the  i>laiit  hai  been  let   to  Trullinger  &  lUrJeHy.  mil   wuik  i.ii  it  it  to 
be   begun  at  uiicc. 

AUROICA,  OKE.— The  county  court  hat  Biuntcil  a  (ranchiic  to  the  Autorii 
Electric  Coni|>any  to  conttruct  and  inuintain  an  electric  light  line  along  the 
highway*  from  Aurora  to  Grrvnii,  (ur  the  purpote  uf  traniinitling  electric 
jiower.     The  work  on  the  new  line  niuit  be  completed  within  one  year. 

CA.NYO.N  CITY.  OUE.  -U.  II.  Amlerton,  of  I'rederickiburg.  Va.,  will  toon 
(tart  work  on  the  conitruction  o(  n  large  electric  power  plant  at  Sparta.  The 
machinery  hat  been  shipped  (rum  I'ltltburg.  The  plant  will  be  cunitructcd  at 
u  coit  of  $-'oo,ooo.  It  will  (urnith  power  to  liakcr  City.  La  (Jrandc,  Union, 
Sumpter  and  probably  aonK  other  towni. 

EL'IJK.N'K.  OKE.-  The  Lane  County  Electric  Company  ii  the  name  of  a 
new  corporation  which  will  merge  the  Eugene  Light  Company  into  a  larger 
and  more  pri-grestive  company.  This  new  company  will  change  the  location 
of  the  Eugene  electric  light  plant  to  SpringlirUI  within  the  next  three  muntht. 
The  station  will  be  maintained  as  u  sub-supply  station  and  probably  to  run 
the  incandescent  service  in  Eugene  by  night.  The  new  plant  will  run  all  day 
as  well  as  all  night  and  furnish  not  only  light  (or  Eugene  and  Springlicld,  but 
power  (or  the  use  of  manufactories  at  both  places.  The  company  already  has  a 
franchise  from  the  county  for  the  right  of  way  for  the  poles  to  Eugene.  The 
poles  are  so  set  along  the  road  that  a  trolley  line  allachmenl  would  need  but 
the   fastening  on  of  supports   for  the   wire. 

MON'ONGAUELA.  P.\.--The  Electric  Light  Compony  will  reconstruct  its 
plant,  install  new  dynamos  and  a  new  gas  engine.  Mr.  W'm.  Ewing  is 
superintendent. 

WTLMERUl.XG,  I'A. — The  Wilnicrding  Electric  LiRht  Company  has  been 
organized  by  Henry  II -^is  and  David  C.oldstcin  to  supply  lil?lit,  heal  and  power 
in    Wilnicrding    and    East    McKccsport. 

MIDDLETON,  I'A.— Elhelbcrt  R.  llciscy,  cashier  of  the  Dallas-town  Na- 
tional Bank,  and  George  R.  llciscy,  of  Marietta,  representing  a  New  York 
syndicate,  have  purchased  the  Red  Lion  Electric  Light  Company's  plant  for 
$10,000. 

rillLADELriUA,  I'A.— The  James  D.  Lalor  Engineering  Company,  of  Phil- 
adelphia, consulting  engineers,  are  equipping  the  Lippincott  Building  with  a 
light  and  power  plant,  the  contract  for  which  was  awarded  to  the  Kingsbury, 
Samuel    Electric   Company,    Baltimore,   Md. 

HARRISBURG,  PA. — The  new  Paxtang  Electric  Company  are  making  rapid 
progress  with  the  work  at  their  plant  in  South  Harrisburg.  A  number  of  con- 
tracts for  lighting  business  places  and  private  residences  have  already  been 
secured   by   the  company  and   new   ones  are   being  received  daily. 

MYERSDALE,  PA. — The  borough  council  has  granted  a  fifty-year  franchise 
to  "The  People's  Light,  Heat  &  Power  Company,"  for  this  borough.  The  com- 
pany must  be  ready  to  furnish  lights  by  Nov.  i,  1903,  or  forfeit  its  rights  under 
this  franchise.  They  must  also  furnish  power  both  day  and  night,  and  a  fail- 
ure to  do  so  30  days  in  succession  would  forfeit  their  charter. 

MONTREAL,  QUE.— The  City  Council  has  decided  to  engage  Mr.  Chas. 
E.  Phelps,  of  Baltimore,  Md.,  to  prepare  plans,  specifications  and  estimates  of 
cost  of  building  an  underground  system  for  all  electric  light,  telegraph  and 
telephone  wires. 

ANDERSON,  S.  C. — A  syndicate  has  purchased  a  6,6oo-hp  water  fall  near 
Anderson,  and  will  develop  same  for  electrical  purposes.  Some  of  the  stock- 
holders of  the  Anderson  Water,  Light  &  Power  Company  are  reported  in- 
terested. 

MEMPHIS,  TENN. — The  North  River  Electric  Company  has  been  formed 
to  purchase,  lease,  maintain  and  operate  water  power  for  development  of  elec- 
tricity, to  operate  mills,  power  and  lighting  plants.  The  incorporators  are  G. 
Richard  Berlin,  E.  L.  Berlin,  J.  J.  Sharer,  J.  A.  Riddell  and  Edward  C.  Martz. 
The  capital  stock  is  from  $10,000  to  $25,000. 

MARLIN,  TEX. — Engineer  Fullenwider,  of  Austin,  has  made  a  survey  of 
the  falls  of  Brazos  River  near  here,  to  determine  the  cost  of  an  electric  plant 
to  be  established  there  by  a  company  of  local  capitalists. 

READSBORO,  VT.— Mr.  W.  S.  Kelly,  of  Providence,  R.  L,  is  interested 
in  the  development  of  the  water  power  of  Howe's  Pond  and  damming  Deerficld 
River  at  Readsboro  for  electrical  purposes.  Some  of  the  power  will  be  trans- 
mitted  to   North  Adams,   Mass. 

\\  YTHEVILLE,  VA. — The  Town  Council  has  granted  a  franchise  to  the 
Stone  Electric  Light  &  Power  Company  for  an  electric  light  plant.  Bids  for 
construction  will  be  received  at  once.     A.   F.  Stone  is  the  engineer  in  charge. 

SEATTLE,  WASH. — Bonds  to  the  amount  of  $590,000  have  been  sold  to 
be  used  for  constructing  the  proposed  municipal  power  and  lighting  system. 

M.-\RVSVILLE.  WASH. — The  council  has  granted  the  Everett  Railway  & 
Electric  Company  a  franchise  to  light  the  city  with  electricity  for  a  period  of 
fifty  years. 

SEATTLE,  W.'XSH.— The  time  for  receiving  bids  for  the  municipal  elec- 
tric light  plant  has  been  extended  from  .•\ug.  11  to  .^ug.  24.  C.  B.  Baglcy 
is  the  secretary  of  the  Board  of  Public  Works. 

TACOMA,  W'.'\SH.— Franchises  have  been  granted  to  the  Puget  Sound 
Power  Company,  the  Tacoma  Industrial  Company  and  the  Snoqualmie  Falls 
Power  Company  for  the  use  of  certain  county  roads  in  erecting  electric  lines 
for  the  transmission  of  power, 

PALOUSE,  W.\SH.— The  Palouse  Light  &  Power  Company  will  have  all 
the  necessary  machinery  for  their  plant  on  the  ground  in  the  ne.xt  few  days, 
and  it  is  announced  by  the  management  that  the  city  will  be  lighted  with 
electricity  by   the    isth   of   September. 

HILLSBORO,  WIS.— Mr.  Myron  Goodsell  has  secured  a  franchise  for  an 
electric    light   plant. 

.\SHL.\ND,  WIS.— Prendergast  &  Clarkson,  of  Chicago,  III.,  have  secured 
the  contract  for  a  $30,000  electric  plant  for  the  Atlantic  Dynamite  Company. 
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L('I<LK.\,  CAI..  .\rliclri  of  incorporation  of  the  lluinbuldt  Traiiiit  Com- 
pany have  liecn  hied  lo  liuilil  lu  milci  of  electric  railway  in  Eureka  and  an 
additional  34  inilrn  to  other  townt  in  lluinboldl  County.  The  capital  itock 
i*  Ijoo.oao,  of  wliirli  $75,000  hat  been  tuhncribed.  The  direclurt  are  J,  C. 
Bull,  jr.,  of  Eurekni  lieorgc  Ilendcrtun,  of  Oakland;  K.  W.  Bull  and  John 
C.   Bull,  of  Areata,  and  Charici  P.   Cutlcn,  of  Eureka. 

Los  ANGELES,  CAI-.-  Plant  are  being  worked  out  for  an  electric  road 
between  Stockton  and  the  Yoiemile  Valley,  by  Charlci  Gage,  of  Denver,  reprc- 
tenting  n  irynilicale  of  Chicago,  New  Y'urk  and  Cleveland  capitalittt.  Inter- 
etied  with  .Mr.  (iuge  it  Edwin  De  Haven,  a  Tonopah  mining  man.  The  prenent 
plan  it  to  build  n  tlandard  gage  road  from  Stockton  lo  the  valley  by  way  of 
Chineiie  Camp,   to   Big  Oak    l'°lat,   to   Merced,   lo   Ilainillon,   to   Crocker. 

II.VKTFORD,  CO.N'.N.— The  Cryttal  Ijike  Railway  Company  h-it  organized 
and  $50,000  o(  capital  stock  hat  been  aubscribed  (or.  Charle*  E.  I'rrkint  it 
presitlent  o(  the  company  and  Arthur  Perkint,  tecretary  and  treasurer.  It 
is  the  inlentiun  to  build  an  electric  railway  from  Crystal  Lake  to  run  north 
to  the   Massachusetts   line,  a  distance  of  nine  or  ten  milet. 

.■\TL.\NTA,  GA.-  -The  Georgia  Railway  &  Electric  Company  hat  purchated 
$250,000  of  machinery  for  the  cqui|>meiit  of  two  aub-ttations.  One  will  be 
erected  near  Decatur  and  the  other  will  be  built  on  the  Marietta  line.  By 
means  of  these  substations  the  Georgia  Railway  &  Electric  Company  will  Ijc  in 
a  position  to  furnish  current  for  a  distance  of  fifty  miles  from  Atlanta.  Work 
on  the  trolley  line  to  Marietta  has  already  begun  and  an  extcnaion  of  the 
Decatur  line  is  contemplated. 

Dl.XON,  ILL.— The  Dixon,  Rock  Falls  &  Southwestern  Electric  Railway, 
which  is  engaged  in  the  preliminaries  for  an  electric  railway  from  Dixon  to 
Rock  Falls  and  nearby  points,  has  elected  officers  as  follows:  G.  H.  T.  Shaw, 
of  Dixon,  president;  A.  C.  Hanley,  vice-president;  R.  L.  Leitch,  secretary; 
O.  E.  Maxson,  treasurer;  H.  L.  Sheldon,  attorney.  The  company  has  recently 
been  granted  a   franchise  in  De   Kalb. 

INDIANAPOLIS,  IND.— The  Indianapolis,  Danville  &  Rockville  Traction 
Company  has  filed  a  petition  with  the  County  Commissioners  for  a  franchise 
over  and   along  the   Rockville  gravel   road. 

WINCHESTER,  IND.— Surveys  have  been  made  by  the  Eastern  Indiana 
Traction  Company  for  its  line,  which  extends  from  Hamilton,  Ohio,  to  Mar- 
ion,   Ind.      Construction   will    be    begun    about    Sept.    i. 

CHESTERTO.N,  IND.-  The  City  Council  has  granted  a  frai¥:hise  to  the 
Chicago,  Indiana  &  Michigan  Railway  Company,  which  proposes  to  build  an 
electric  railway  from  Michigan  City  through  Chesterton  and  other  towns  in 
Northwestern   Indiana. 

BELLEVILLE,  IND.— The  ordinance  committee  of  the  City  Council  has 
favorably  reported  an  ordinance  to  grant  the  Morrison  Express  Company, 
of  East  St.  Louis,  a  franchise  to  run  freight  and  express  cars  over  the  tracks 
of  the   Belleville  Railway  system. 

BLOOMINGTON,  IND.— W.  H.  Schott,  president  of  the  electric  light  and 
heating  plant  in  Bloomington,  and  also  interested  in  the  Indianapolis  plant, 
will  ask  for  a  franchise  from  the  Bedford  City  Council  for  an  electric  railway 
line  through   the  quarry  districts  of  Monroe  and  Lawrence  counties. 

I.NDI.'KNAPOLIS,  IND.— The  Tipton,  Frankfort  &  Attica  Traction  Com- 
pany, which  is  to  furnish  connections  with  the  Indianapolis,  Northern  & 
Northwestern  trunk  lines,  has  been  incorporated;  capital  stock,  $50,000.  The 
directors  are  J.  H.  Fear,  J.  G.  Clark,  J.  C.  Shanklin,  W.  R.  Dunham.  G.  M. 
Shortle,   L.   M.   Green  and   Samuel   Clark. 

RICHMOND,  IND.— The  Indiana  Eastern  Traction  Company  will  be  the 
first  electric  line  in  this  State  to  use  the  third-rail  system.  The  overhead 
trolley  will  be  used  only  in  passing  through  cities.  In  the  country  the  line 
will  have  its  own  enclosed  right  of  way.  Construction  on  this  line,  which  will 
extend  from  Hamilton,  Ohio,  to  Marion,  Ind.,  via  Richmond,  will  begin  soon. 
It  is  tile  |>urpose  of  the  company  to  build  from  Marion  to  Chicago. 

INDI.'VN.^POLIS  IND. — .\n  electric  railway  to  connect  this  city  with 
Toledo  is  being  promoted  by  J.  Morgan  and  J.  L.  Weadlock,  of  Toledo, 
Mr.  Morgan  is  president  of  the  Dayton,  Ohio,  Traction  Company,  and  has  been 
instrumental  in  building  the  network  of  lines  about  Dayton.  The  line  will 
parallel  the  Wabash  for  some  distance,  connecting  Toledo,  Defiance,  Napoleon 
and  \'an  Wert,  Ohio;  Decatur,  Hartford  City,  Alexandria  and  Noblesville,  Ind. 

ELWOOD,  IND. — .^s  to  the  incorporation  of  the  Union  Traction  Coal  Com- 
pany. President  McCulloch,  of  the  Indiana  Union  Traction  Company,  says 
that  the  company  was  simply  organized  to  hold  coal  leases  and  properties 
acquired  in  Sullivan  County.  It  is  understood  that  the  plans  of  the  Indiana 
Union  Traction  Company  and  its  allied  Indianapolis  Traction  &  Terminal  Com- 
pany, both  of  which  are  interested  in  the  new  Flainfield  line  that  is  to  be 
pushed  through  to  Brazil,  propose  to  penetrate  not  only  the  Sullivan  County 
coal  fields,  but  also   those  of   City  and  Park  counties. 

D.WENPORT,  I.^.— The  Davenport  &  Suburban  Railway  Company  has 
filed  amended  articles  of  incorporation  with  the  Scott  County  Recorder,  in- 
creasing its  capital  stock  from  $500,000  to  $1,400,000.  The  company  intends  to 
build   an   interurban   line   of   railroads  from    Davenport   to   Muscatine. 

COUNCIL  BLUFFS,  lA.— The  Council  Bluffs,  Tabor  &  Southwestern  Elec- 
tric Railway  Company  has  filed  articles  of  incorooration.  The  headquarters 
are  in  Tabor.  Fremont  County:  capital,  $200,000;  William  J.  Dobbs,  president; 
.\rthur  S.  West,  secretary.  The  company  is  authorized  to  construct  an  in- 
terurban railway  in  Iowa,  Missouri  and  Nebraska,  and  it  is  designated  that 
the  main  line  shall  run  through  Pottawattamie,  Mills  and  Fremont  counties 
in    Iowa,    and   .\tchison,    Nodaway,    Holt,    .^ndrews   and    Buchanan    in    Missouri. 

KENTUCKY'. — The  Southern  Kentucky  Interurban  Traction  &  Power  Com- 
pany   has    been    formed    with    a    capital    of    $125,000.      Incorporators:    C.    W. 


I 


August  22,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


319 


I 


Courts,  J.  M.  McCutcheon,  J.  C.  lirowdcr,  J.   H.  Crewdson,  K.  P.   -Manly,  R.  R. 
Clark,  J.   W.   Clark,  H.   S.   McCutchfon  and   W.   P.   Bainbridge. 

AMITVVILLK,  L.  I. — VVilkins  K.  Putnam  lias  been  granted  a  franchise  to 
erect  poles,  string  wires  and  lay  tracks  for  the  building  of  a  cross-island  trolley 
lietween  the  incorporate  village  limits  in  Amityville  and  the  northerly  limits 
of  the  town.  The  franchise  is  in  line  with  others  granted  and  calls  for  the 
laying  of  the  rails,  the  building  of  the  road  under  the  direction  of  the  com- 
mission, and  within  one  year  from  the  acceptance  of  the  franchise.  After 
ten  years  the  town  is  to  have  two  per  cent,  of  the  gross  earnings  of  the  com- 
pany. 

tWRIBOU,  ME. — .\t  a  special  meeting  Caribou  voted  to  appropriate  $::5,ooo 
toward  the  construction  of  an  electric  railway  from  Caribou  to  Washburn 
and    Perliani. 

KLKTO.X,  MI). — The  Kent  &  Cecil  l.iuhl,  I'nwer  &  Railway  Coniiiany  lias 
awarded  the  Tennis  Construction  Company,  of  Philadelphia,  the  contract  fur 
building  its  new   line   from  Chesapeake   City  to   Elkton,    .\ewark   and   Stanton. 

SPRl.XGFIELD,  MASS.— The  Hoosac  Valley  Street  Railway  Company  has 
received  a  decree  granting  a  location  for  the  railway  on  the  west  side  of  the 
State  road   south  of  the  city. 

\VILLI.\MSTO\V.\,  -MASS.— The  selectmen  of  Williamstown,  .Mass.,  have 
received  an  application  from  Dr.  S.  L.  Eloyd,  of  that  town,  for  a  franchise 
for  an  electric  railway  from  Williamstown  station  to  the  Vermont  State  line, 
a  distance  of  nearly  three  miles.  It  is  the  link  for  the  connection  of  the  pro- 
posed roads  from  Troy  to  the  State  line,  and  Bennington,  Vt.,  to  the  State 
line,  with  the  Hoo6ac  Valley  Company  for  North  Adams  and  points  in  the 
southern   part   of   the   county. 

FITCI1I3URG,  MASS.— The  Leominster,  Shirley  ii  .\yer  Street  Railway 
Company  has  been  organized,  with  George  W.  Clifford,  of  Fitchburg,  president; 
Wesley  W.  Sargent,  superintendent;  Charles  F.  Baker,  of  Fitchburg,  clerk. 
The  directors  voted  to  make  a  lo  per  cent  assessment  on  the  stock  subscriptions 
and  to  begin  at  once  the  construction  of  the  road.  The  company  holds  fran- 
chises for  a  line  forming  a  connection  between  the  F'itchburg  &  Leominster 
Street  Railway  and  the  proposed  line  from  Ayer  to  Lowell.  The  franchises 
expire  June  i,  1904. 

MERIDA,  MEX. — A  street  railway  is  to  be  constructed  between  the  San 
.\ntonio  hacienda   and   the   town   of   Huhui    by    Dr.    Domingo    Evia,  of   this   city. 

110L'<;HT().\,  MICH.— The  Houghton  County  Street  Railway  Company  ex- 
pects to  extend  its  lines  from  Lake  Linden  to  Tamarack-Osceola  mills,  and 
possibly  to  Hancock. 

ION  LA,  MICH. — Local  capitalists  are  planning  an  electric  railway  from 
Ionia  to  Crystal  Lake.  The  distance  is  35  miles,  and  it  is  estimated  that  the 
railway  can  be  built  for  $125  per  foot,  or  $230,000.  Ionia's  Common  Council 
has  guaranteed   a   bonus  -of  $s,ooo 

VICKSBURG,  MISS. — Tlic  Vicksburg  Street  Railway  Company  proposes 
extending  its  system  to  Wattersville,  two  miles. 

ST.  LOUIS.  MO. — The  certificate  of  incorporation  of  the  Southern  Illinois 
Electric  Railway  Company  has  been  filed.  The  company  is  capitalized  at 
$50,000,  and  its  principal  offices  will  be  at  Mount  Vernon.  The  line  will  run 
from  East  St.  Louis  to  a  point  at  or  near  Maumee,  on  the  Wabash  River. 
The  incorporators  are  John  R.  Piercy,  George  F.  Ward,  Samuel  Casey,  Louis 
G.   Pavey,   Samuel  T.   Maxey  and  .Albert  N.   Johnson,  all  of   Mount   X'ernon. 

BUTTE,  MfJNT.— The  Butte  &  Salmon  River  Electric  Railway  Company 
has  been  incorporated  and  capitalized  at  $2,000,000,  of  which  $200,000  has 
been  subscribed.  The  incorporators  are  T.  B.  Moss,  H.  W.  Rowley,  M.  A. 
Arnold,  T.  D.  O'Donnell  and  O.  F.  Goddard,  all  of  Billings.  The  new  road 
will  traverse  Silver  Bow  and  Beaverhead  counties,  starting  from  Butte.  It 
will   run  to  Horse  Prairie  and  thence  through  the   Lemhi  Pass  into   Idahot 

I'.VTERSON,  N.  J. — The  Paterson  State  Line  Traction  Company  proposes 
to  build  a  line  from  Paterson  to  the  State  line  near  Suffern.  The  company 
intends-  to  run  through  Hawthorne,  North  Paterson,  Midland  Park,  Ridge- 
wood,   Allendale  and   other   villages. 

.\LEX.\XDRIA  B.AY,  N.  Y.— The  St.  Lawrence  Electric  Railway  &  Land 
Improvement  Company,  which  owns  and  operates  the'  trolley  road  between 
-Mexandria  Bay  and  Redwood  is  seriously  contemplating  building  a  20-mile 
extension  of  the  road  to  Walertown,  taking  in  the  route  alojig  Indian  Kiver 
and  Butterfield  Lake. 

'I'OLEOO,  OHIO. — Contractors  have  been  invited  to  l>id  on  the  construction 
of  the  Ohio  &  Michigan  Traction  Company's  line,  48  miles  in  length.  Con- 
tracts will  be  awarded  Sept.  i.  The  line  will  extend  from  Toledo  to  .Ann 
Arbor,   by  way   of  Dundee,  Milan   and   Petersburg. 

CLE\"EL.\ND,  OHIO.— W.  S.  Louge,  representing  Cleveland  interests,  has 
purchased  the  franchises  and  property  of  the  Frankfort  is  Suburban  Railway. 
The  line  comprises  seven  miles  of  road,  which  has  not  been  in  operation  for 
about  a  year.      Several   miles  of  new   track   will   be  built. 

CLEVEL.AND,  OHIO. — A.  E.  Green,  representing  John  II.  lloefgen,  has 
made  application  for  four  new  3-cent  fare  routes  as  follows:  On  Denison  -Av- 
enue, from  Rhodes  Avenue  to  the  city  limits;  on  Summit  Street,  from  Erie  to 
Seneca  Streets;  on  Edgewater  Boulevard,  from  Taylor  Street  to  Lake  .\venue; 
on  Doan  Street,  from  Wade  Park  .Avenue  to  Ansel  Avenue.  The  Cleveland 
Electric  Railway  has  also  asked  for  a  franchise  on  Woodland  Hills  Avenue. 
Fairmont  Street,  Cedar  .Avenue,  Dona  Street,  to  the  city  limits,  or  by  way  of 
Quincy   Street   instead  of  by   way   of   Cedar   Avenue. 

PETERBOROUGH,  OXT. — -A  franchise  for  an  electric  railway  has  been 
granted  to  the  Peterborough  &  .\shburnham  Radial  Electric  Railway  Com- 
pany.    The  plans  include  .\shhurnham.  Lakeficid,   Young's  Point  and  Chemong. 

CII.\RLEROI,  P.\. — The  Pittsburg  S:  Charleroi,  Street  Railway  Company 
has  bought  the  property  between  Eleventh  and  Twelfth.  Streets  for  the  pur- 
pose  of  constructing   on   it   large   car  houses. 

RI'.AniXCi.  P.\. — Extension  papers  for  the  construction  of  the  Pottstown 
S    Suburban    Railway    Company    in    Berks    County    have    been    filed.      This    line 


will  be  12  miles  long.  When  completed  this  new  line  will "  form  the  con- 
necting link  uniting  Reading  and  Philadelphia  by  trolley. 

BUTLER,  P.A. — The  Butler  Passenger  Railway  will  extend"  ivj  lines  to  the 
edge  of  the  new  town  of  East  Butler,  three  miles  up  the  Bonnie  Brook  Valley. 
The  officers  and  directors  of  the  new  company  are  U.  II.  Sutton,  president; 
J.  F.  .\nderson,  J.  II.  Troutman,  J.  S.  Campbell,  F.  II.  Murphy  and  W.  D. 
lirandon,  directors. 

I"RO\IDEx\CE,  R.  I.  E.  K.  Watson,  of  Warren,  has  been  awarded  the 
luntract  for  building  the  substation  for  the  Warren  &  Bristol  branch  of  the 
Rhode  Island  Company  at  Barrington.  The  new  station  is  to  cost  about 
$13,000. 

NASHVILLE,  TE.\.\.-A  charter  has  been  granted  the  McMinnville, 
Woodbury  &  Nashville  Railroad  Company,  with  $10,000  capital  stock.  The 
incorporators  are  John  M.  Gant,  Thomas  S.  Weaver,  W.  E.  Gamble,  M.  D. 
Smallman  and  Walter  S.  Anderson.  The  line  of  the  proposed  road  is  from 
McMinnville  through  Woodbury,  Jefferson,  Smith's  Springs  to  Nashville, 
with  a  branch   from   Smith's  Springs  to  Donelson. 

HOUSTON,  TEX. — Work  has  begun  on  the  addition  to  the  power  house  of 
the  Houston  Electric  Company.  The  addition,  with  the  new  machinery  will 
entail  an  expenditure  of  $100,000.  The  plant  is  being  enlarged  primarily  to 
provide  power  for  the  line  to  Harrisburg,  which  the  company  plans  to  con- 
struct   next    year. 

-N'ORTON,  VA.-  The  Wise  County  Electric  Light,  Power  &  Transportation 
Company  has  been  organized  to  build  a  road  connecting  practically  all  of  the 
Wise    County   mining   regions. 

.SPOKANE,  W.ASIL — The  Adams  County  Electric  Transit  Company  ex- 
pects  to  build  a   railway  between   Spokane  and   Washtuena. 

WH.ATCOM,  WASH.— The  City  Council  has  granted  the  Whatcom-Skagit 
Interurban  Railway  Company  a  franchise  over  certain  streets  desired  to  con- 
nect with  70  miles  of  electric  railway  which  the  company  is  to  build  between 
Mount   Vernon   and   Deming,   on  the   Noosack   River. 


NEW  INDUSTRIAL  COMPANIES. 


AMERICAN  DISTRICT  TELEGRAPH  COMPANY,  of  New  York,  has  beeit 
formed  under  the  laws  of  Delaware  to  acquire  and  operate  telegraph  lines; 
capital  $20,000. 

THE  GLOBE  ELECTRIC  CONTROLLER  COMPANY,  of  Ams-terdam,  has 
been  formed  with  a  capital  of  $25,000.  Directors;  R.  W.  Brown,  J.  J.  Rowe, 
and   R.  G.  Johnson,  of  Amsterdam. 

THE  -MANHATTAN  SWITCHBOARD  CO.MP.AXY  has  been  formed  at 
East  Orange,  N.  J.,  to  manufacture  electric  switchboards,  capital  $50,000,  by 
Charles   Loeffler,  Aug.    Schramm,   Coal   II.    Von    Haur. 

ELECTRIC  CONTROLLERS.- The  International  Electric  Controller  Com- 
pany has  been  incorporated  in  New  York;  capital  $50,000.  Directors:  Mor- 
timer  Sticfel,   R.  W.   Levy   and    E.   M.   Neary,   New   York. 

THE  STROUD  TELEPHONE  SPECIALTY  COMPAXY,  of  Chicago,  HI., 
has  been  incorporated  to  manufacture  telephone  and  electrical  apparatus,  with 
a  capital  stock  of  $10,000.  Incorporators:  Harold  D.  Stroud,  J.  C.  Whipple 
and    Harry -Flyton. 

I'ORTL.AX'D,  ME. — The  .American  Signal  Company  has  been  organized 
to  deal  in  electrical  and  mechanical  signals.  Capital  $1,000,000,  $50  paid  in. 
Par  value,  $10.  Promotors:  James  T.  Stevens,  South  Baintree,  Mass.;  Albert 
M.  Bullard,  Somerville,  Mass.;  .A.  J.  Desmond,  president;  Harry  L.  Crom, 
treasurer;    II.   P.    Sweetser,   Portland. 

THE  WESCO  COMP-ANY  has  been  incorporated  under  the  laws  of  Maine 
for  making  and  dealing  in  electric  motors,  dynamos  and  appliaiifes;  capital, 
$1,000,000,  of  which  nothing  is  paid  in.  President,  M.  W.  Baldwin;  treasurer, 
J.  J.  Hernan.  Directors:  M.  VV.  Baldwin,  J.  J.  Ilcrnan,  -A.  S.  Conant  and 
J.   E.   Mantner,  all  of  Portland,   Me. 

HAMILTON  ELECTRIC  COMPANY.— This  concern  has  been  formed  un- 
der the  laws  of  Maine  for  making  and  dealing  in  electrical  apparatus;  capital, 
$200,000,  of  which  nothing  is  paid  in.  Prcs'ident,  J.  G.  Robinson,  Melrose, 
Mass.;  treasurer,  E.  W.  I'reeman,  Portland,  Me.  Directors:  J.  G.  Robinson, 
Melrose,  Mass.;  E.  W.  Farnum,  Portland,  Me.;  M.  J.  Session,  Portland,  Me.; 
and   Thos.   Hamilton,    Boston,   Mass. 

PHIL.ADELPHIA,  P.A. — The  Sus<iuehanna  Power  Company,  recently  incor- 
porated for  the  purpose  of  harnessing  the  water  power  of  the  Susquehanna 
River,  and  conveying  current  to  Baltimore,  has  secured  subscriptions  to  nearly 
$10,000,000  of  its  capital  and  is  about  to  sign  a  contract  with  the  General 
Electric   Company    for   electrical   machinery   involving   $2,500,000   to   $3,000,000. 

HENRY  ELECTRIC  EQUll'MENT  COMPANY.- It  is  stated  that  the 
Henry  Electric  Equipment  Company,  incorporated  under  the  laws  of  Colo- 
rado, with  a  capital  stock  of  $1,000,000,  will  erect  its  plant  at  Springfield, 
Ohio.  C.  F.  Elliott,  president  of  the  company,  has  been  looking  over  sites 
and  the  Commercial  Club  will  take  hold  of  the  enterprise.  The  main  offices 
of  the  company  will  be  in  Chicago.  General  .\.  S.  Busbnell,  former  Governor 
of   Ohio,   is   interested    in    the   company. 

VOUXGSTOWX,  OHIO.— The  General  Electric  &  Manufacturing  Com- 
pany has  been  incorporated  to  succeed  the  Central  Electric  &  Manufacturing 
Company.  The  officers  are  the  same  as  those  of  the  old  company,  the  only 
change  being  in  the  name.  The '  new  company  purchased  the  business  and 
plant  of  the  Warren  Brass  Company,  of  Warren.  The  company  has  secured 
a  site  for  a  factory  at  Struthers,  hut  it  is  probable  that  the  Warren  factory 
vi'l  be  retained.  Edward  S.  Whiting  has  become  general  manager  of  the  new 
company. 
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WKSTKRN  UNION  AMl  I.AIIOK.  Siinial  Mnfler  lii  Cliaiuny  II.  N, 
HIiikr,  lit  lliillr,  Mont.,  Iia»  rr|iurtril  lo  tlir  Irili'iul  I  unit  liin  Hi|i|iii|{«  in  the 
li>'<irinK  i>(  till-  \Vr»lrrn  Union  TrlrKru|)li  (.'i>ni|>uny  uuuinM  llir  .XinrrKitn  l.uliur 
Union  unU  ollirr  labor  unions  of  lliittr  (or  an  iiijiinclion  to  mtrain  llir  lulior 
oricanijEationtt  from  intrrfcrinu  with  the  liunincH  of  tlir  Irlrgrapti  i'uiii|»any.  Iir- 
taiiK-  tlir  lultrr  liuil  licrn  ilnlarnl  unfair  in  u  Itiikr  of  nicKcniirr  boya.  jutlvc 
lliakc  rrconnncmlril  that  u  iH-nnanrnl  injunction  Ik-  urantril  thr  Wmlrrn  Union. 

I  IIUAtiO  SIRKKT  CAR  I.IT1(;.VH().\.  Two  bill>  have  been  tiled  in  the 
Superior  Court,  at  ChicaKo,  ankin^  for  thr  apiioinlnient  of  rrerivrra  for  the 
North  Chicago  Street  Railroad  Coinimny  and  the  U  i-M  ChicjiKo  Strerl  Railroad 
Company.  The  nctioni  arc  bcKun  by  bondholder?!  ni  thr  two  companiri,  who 
drrlare  that  thr  action  in  the  I'nitril  Staira  court  .iKain-it  Ihr  I'nion  Ti action 
Company  and  the  two  !iub<tidiary  companies  wilt  not  atTortI  thr  proper  protec- 
tion  to  the  creditors  of  the   two  leaser  coni|>anirs. 

TELK1MH).N1-:  Sl'llSCRl  Itl-.R  DISCO.N.NKC  Tit  ).\.-  Reversing  a  drcision  in 
favor  of  a  |>hysician  who  brought  suit  against  thr  Cumbrrland  TrI.  &  Tel.  Com- 
pany, the  court  of  appeals  of  Kentucky  held  that  the  physician  could  not 
recover  primitive  damages.  It  appears  that  by  mistake,  a  physician's  Irlephonr 
wax  disconnected  for  nonpayment  of  rent  when  the  rent  was  in  fact  paid. 
!>uring  the  i8  hours  that  thr  telephone  was  disconnected  persons  endeavoring 
to  reach  the  jthysician  by  telephone  were  informed  the  Irlcphonc  had  been  dis- 
connected for  nonpayment  of  rent.  The  physician  sulTcrrd  no  pecuniary  injury. 
Thr  appral  court  also  d«cidrd  that  where,  by  niistakr,  a  telephone  is  discon- 
nected for  nonpayment  of  rent  when  it  is  in  fact  paid,  and  the  sul)scribcr  suf- 
fers no  pecuniary  injury,  the  measure  of  ilamages  is  the  amount  paid  for  thr 
service  for  the  time  the  telephone  was  disconnccird.  taking  as  a  basis  the  amount 
paid  per  month. 

WATER  roWER  RIGHTS.  The  Suprciur  Court  of  Dakota,  in  modifying 
but  affirming  a  judgment  in  favor  of  the  plaintitTs  in  the  suit  of  the  Lone 
Tree  Ditch  Company  against  the  Rapid  City  Elcc.  &  Gas  Light  Company, 
decided  among  other  points  as  follows:  Coinp.  Laws,  5  5593.  limiting  the 
time  for  the  commencement  of  an  action  to  recover  damages  for  land  over- 
flown by  reason  of  a  mill-dam,  has  no  ap|)lication  to  an  action  to  restrain  one 
from  maintaining  a  dam,  or  interfering  thereby  with  prior  water  rights.  3.  In 
an  action  to  restrain  defendant  from  maintaining  a  dam  or  from  interfering 
with  plaintilT's  use  of  the  water  for  irrigation  and  domestic  purposes,  the  evi- 
dence being  e.samined,  it  was  held  to  show  that  defendant's  custom  of  holding 
the  water  during  the  day  and  letting  it  down  in  large  quantities  during  the 
night  was  the  immediate  cause  of  an  injury  to  plaintiff,  who  used  the  water 
for  irrigating  and  domestic  purposes.  4.  Where  the  waters  of  a  stream,  across 
which  a  dam  had  been  constructed,  were  capable  of  driving  the  machinery 
there  situated  only  when  the  water  was  retained  during  the  day  and  discharged 
at  night,  and  where  this  procedure  was  the  only  thing  in  connection  with  the 
use  of  the  dam  of  which  the  owners  of  prior  water  rights  could  justly  complain, 
.■\n  injunction  against  the  maintenance  of  the  dam  was  not  justified,  a  restrain- 
ing of  the  injurious  practice  being  sufTicient. 

HAVERHILL  COMPETITIVE  LIGHTING.— The  Massachusetts  Board  of 
Gas  and  Electric  Commissioners  has  handed  down  a  decision,  sustaining  the 
appeal  of  the  Haverhill  Electric  Company,  and  annulling  the  action  of  the  Hav- 
erhill Board  of  Aldermen  in  granting  a  franchise  to  and  contracting  with  the 
Haverhill  Illuminating  Company  for  furnishing  electric  lighting  to  the  city. 
This  was  an  appeal  by  the  Haverhill  Electric  Company  from  a  decision  of  the 
Board  of  .Aldermen,  of  Haverhill,  in  favor  of  the  Haverhill  Illuminating  Com- 
j)any.  It  was  held  that  there  appeared  to  be  nothing  in  either  the  management 
or  the  proposed  equipment  of  the  new  company  which  would  enable  it  for  any 
length  of  time  to  successfully  supply  electricity  at  lower  prices  or  with  greater 
public  satisfaction  than  might  be  done  by  the  existing  company.  There  was  no 
offer  by  the  new  company  relative  to  commercial  lighting  either  as  to  prices  or 
volume  of  business  to  be  undertaken,  except  that  it  would  probably  desire  to  do 
such  business  in  ,the  central  and  more  thickly  settled  sections  of  the  city.  There 
was  no  claim  by  the  new  company  that  it  would  supply  either  commercial 
lights  or  power  at  less  than  the  prices  now  charged.  The  present  company  has 
invested  in  the  business  about  $250,000,  while  the  new  company  proposes  to 
invest  about  $150,000.  It  is  more  than  probable  that  the  proposed  investment 
would  be  found  too  small  to  carry  on  a  business  of  equal  volume  with  that  now 
done,  and  it  is,  therefore,  very  doubtful  if  the  new  company  contemplates  an 
equal  extension  of  business.  The  new  company  rested  its  case  almost  entirely 
upon  the  fact  that  it  had  offered  to  do  street  lighting  at  a  price  which  would 
be  about  $6,000  per  year  less  than  the  offer  of  the  e.xisting  company.  It  is 
suggested  in  the  decision  that  the  old  company  revise  its  own  figures  of  service 
to  the  city. 


PERSONAL. 


MR.  GEORGE  WESTINGHOUSE  has  returned  from  England  this  week  on 
Kaiser  H'ilhelm  II. 

MR.  J.  J.  WELCH,  formerly  in  charge  of  the  Paterson  district  of  the  New 
York  &  New  Jersey  Telephotie  Company,  now  takes  the  management  of  the 
Jersey  City  district,  and  H.   I.  Sergeant  goes  to  Paterson  in  his  place. 

MR.  JOHN  B.  ORR,  late  partner  of  the  electrical  engineering  and  con- 
tracting firm  of  James  Mitchell  S:  Company,  of  Rio  de  Janeiro,  Brazil,  has 
opened  offices  in  the  city  named  to  make  a  specialty  of  handling  American 
electrical   machinery    for   lighting,    traction    and    general    power   purposes. 

LIEUT.  LUIZ  DIAS  CARNEIRO,  of  the  Brazilian  Navy,  who  has  been 
visiting  Europe,  is  now-  in  this  country  for  a  few  months  with  the  object  of 
seeing  something  of  the  work  of  American  electrical  and  other  manufacturers 
as   well   as  of   studying   some   of   the   latest    civil    and    electrical    engineering. 


MR  IIK.VRV  J.  II.M.I.IIKRG,  lately  with  the  General  Incundeiceiit  Arc 
l.illlit  Company,  of  .Sew  York,  ha»  left  fur  Cincinnati,  to  lake  up  actively  at 
once  hia  dulira  a>  aiiprrinlrndrnt  of  thr  rlrelric  lighting  <lepailMirnl  of  ihc 
Cincinnati  (ina  tk  Electric  Company,  which  ia  to  make  r«lrn«ivr  addilioiiH  to  ila 
•yalrm. 

I'ROK  K.  A.  KESSENDE.N'  hat  accrpird  the  poallion  of  cuntulting  rlrc 
trical  rnKinrrr  with  the  Collina  .Marine  VVirrto*  Trirphunc  Company.  I'rof. 
I''can>n<lrn  ia  continuing  work  at  Old  I'oinI  Comfort  <m  hia  wiirlraa  trlrgraph 
ayalrm,  which  ia  alulcil  to  have  about  rruchril  Ihr  alagr  of  coinmrrcial  appli 
cation. 

.MR.  .\KIIII  l<  \\  II.I.IA.MS,  paat  prrkidrnl  of  the  .New  ^'ork  Electrical 
.Society,  ban  juat  rrturnril  from  a  trip  to  Kuropr  lakrii  for  rr^l  and  to  obacrvr 
in  brhalf  of  Ihc  .\rw  York  l-'.diaon  Company,  rrcrni  mrihoda  of  lighl  and 
liowcr  buaineaa.  Mr  will  present  a  pa|>cr  on  the  aiibjrct  next  moiilb  lo  the 
Kdiaon   eonvrntiitn. 

MR.  C.  I..  EUCJAR,  prcaidtnt  of  the  Ediaon  Electric  Illuminating  Company, 
of  Iloalon,  and  preaident  of  the  National  Electric  Light  Aaaorialion,  haa  been 
aprnding  thr  past  week  in  .New  York  at  the  aHwicialion  ofriera,  clearing  up 
matlrra  and  arranging  for  the  convention  next  .May  in  Iloalon.  A  great  ileal 
of  effective    work  on   plan   and   scope   is  being  donr. 

MR.  J.  K.  ROIII.NSON,  of  Iquique,  Chili,  who  rriirrsenta  the  Weatinghouae 
and  allied  inlereals  on  the  west  coast  of  South  America  rrlurneil  to  .New  York 
this  week  fr<im  Panama.  lie  is  about  to  place  further  substantial  ordcra  for 
the  electrical  eipiipmrnt  of  i:iiilian  nitrate  |>lanls.  Mr.  HobinHon  is  making 
his   headquarters    with    William   E.    I'eck    Company,    116   Broad    Street. 

MR.  C.  T.  .M.\LCOLMSON,  the  electrical  enginixr,  who  haa  lately  been 
on  the  staff  of  the  department  of  machinery  at  the  St.  Louis  Exposition  has  re- 
signed to  accept  the  position  of  chief  engineer  lo  the  important  I.anyon  Zinc 
Comi)any,  of  lola,  Kan.,  etc.,  of  which  Mr.  I-'.  E.  Drake  is  president.  The  zinc 
industry  affords  an  excellent  opportunity  to  .Mr.  .Malcolmson's  experience  and 
ability. 

MR.  C.  .M.  GOULD,  of  the  Gould  Storage  Battery  Company,  was  out  in 
his  automobile  last  week  with  Mrs.  Gould,  near  his  summer  residence  at  Bay- 
side,  Long  Island,  when  a  startled  horse  caused  the  machine  to  be  overturned 
with  serious  injury  to  both  Mr.  and  Mrs.  Gould.  We  are  very  glad  to  learn 
that  they  are  doing  well  in  the  doctor's  hands,  and  on  the  way  to  recovery 
from   the    results  of   the   accident. 

MR.  J.\MES  BURKE,  the  dynamo  electric  designing  engineer,  who  has 
been  abroad  some  six  years,  has  returned  to  this  country  and  has  taken  an 
office  in  the  St.  Paul  Building,  New  York  City.  He  will  still  spend  part  of  his 
time  abroad  each  year.  He  has  been  very  actively  occupied  at  the  Bcrgmann 
Dynamo  Works,  in  Germany,  which  has  sent  his  apparatus  all  over  Europe, 
and  he  will  still  act  as  consulting  engineer  for  those  Interests. 

MR.  S.\.MUEL  INSULL,  president  of  the  Chicago  Edison  Company  and 
of  the  General  Incandescent  Arc  Light  Company,  was  in  New  York  last 
week.  The  "G.  I."  Company,  whose  real  estate  was  recently  sold  to  the  Penn- 
sylvania Railroad  and  whose  business  has  been  acquired  from  Mr.  Insull  by 
the  General  Electric  Company,  has  transferred  the  bulk  of  its  manufacturing 
plant  to  the  Stanley  shops  at  Pittsfield,  and  Mr.  Insull  has  been  busy  cleaning 
up  the  details  of  these  important  deals. 

MISS  BOG.ART,  manager  of  the  New-  York  offices  in  the  Havcmeyer 
Building  of  the  electrical  engineering  and  contracting  firm  of  Macartney, 
McElroy  &  Company,  Limited,  is  expected  back  from  a  short  European  trip 
next  week.  On  her  arrival  here,  it  is  expected  that  some  substantial  contracts 
will  be  given  out  for  equipment,  etc.,  in  connection  with  the  Malta  electric 
traction  system  for  the  construction  and  equipment  of  which  the  British  con- 
cern  recently   secured  the  contract. 

MR.  T.  A.  EDISON  has  perfected  his  commercial  phonograph  for  taking 
court  testimony  and  other  dictation.  The  record  used  is  nine  inches  long  and 
capable  of  taking  several  "letters,"  It  can  be  shaved  175  times,  making  it  as 
cheap  as  letter  paper,  and  there  is  a  mechanism  controlled  by  the  foot  of  the 
operator  taking  dictation  from  it  which  stops  and  starts  the  machine  at  the 
end  of  a  phrase,  sentence,  or  paragraph  the  operator  is  capable  of  remember- 
ing while  transcribing  and  a  device  for  making  it  repeat  a  given  number  of 
words.  It  is  said  that  with  one  pair  of  machines — one  for  recording,  the  other 
for  reproducing — one  typewriter  can,  by  keeping  steadily  at  his  machine,  do 
the  work   of  eight  under  the  present   system. 

MR.  I.  L.  STOREY,  the  well-known  inventor  and  motor  designer,  joined 
the  forces  of  the  Magneto  Electric  Company,  of  Amsterdam,  N.  Y.,  a  few- 
months  ago,  and  since  that  time  has  been  very  busy  in  developing  a  line  of 
motors  from  one  up  to  ten  horse  power.  The  company  has  increased  its 
facilities  in  order  to  place  these  on  the  market  in  large  quantities,  and  Mr. 
Storey  when  on  a  visit  to  New  York  this  week  found  an  immediate  apprecia- 
tion of  his  new-  apparatus,  securing  at  once  a  number  of  excellent  orders.  The 
curves  of  output  and  efficiency  shown  by  him  to  his  friends  are  most  striking. 
Mr.  Storey  also  intimated  that  the  company,  which  has  active  men  and  plenty 
of  capital  behind  it,  would  also  soon  be  ready  with  some  other  valuable  spe- 
cialties in   the   electric    lighting  and   power   field. 

PROF.  A.  G.  BELL. — At  Halifax,  N.  S.,  on  -August  11,  Prof.  Alexander 
Graham  Bell  made  a  statement  about  his  aerial  navigation  experiments  with 
kites  at  his  Summer  home.  He  denied  the  report  that  he  had  an  airship  ready 
to  be  launched,  but  he  expects  to  have  a  flying  machine  in  successful  operation 
before  the  Summer  is  over.  Asked  whether  it  would  be  possible  to  work  in  a 
calm  a  flying  machine  built  on  the  kite  principle.  Prof.  Bell  replied:  "The 
invention  of  a  flying  machine  is  a  possibility  for  the  near  future.  No  one  who 
has  noticed  the  flight  of  birds  can  for  one  moment  doubt  the  possibility  of 
flight  by  a  body  specifically  heavier  than  the  air.  I  am  convinced  that  the 
flying  machine  of  the  future  certainly  will  be  built  on  the  aeroplane  theory. 
A  machine  capable  of  combating  atmospheric  conditions  successfully  must  be 
heavier    than    the    air,    and    to    a    certain    extent    capable    of    utilizing    these    at- 
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niusplK'ric  conciitions."  Prof,  lltll  will  now  spend  his  time  mostly  in  expcr 
imenting  on  minor  details  with  the  view  of  giving  his  machine  a  greater  rigid- 
ity of   frame  at   less  weight. 

MR.  STEPIIE.N  T.  LOCKWOOU,  of  Bufralo,  N.  Y.,  is  interested  in  a  com- 
pany being  formed  there  to  extract  radium  from  uranium  ores  that  arc  being 
worked  in  Grand  County,  Utah.  The  Utah  bed  is  of  carnotite,  a  combination 
of  uranium,  vanadium,  iron,  copper  and  barium,  and  as  later  researches  showed, 
radium  and  polonium.  Prof.  Becquercl's  announcement  of  the  radio-activity 
of  uranium,  followed  as  it  was  by  the  discovery  of  radium,  started  Mr. 
I.ockwood  to  thinking  whether  the  uranium  from  Utali  would  not  give  uii 
radium  as  well  as  the  uranium  extracted  from  the  flinty  pitchblende.  The 
carnotite  from  Utah  was  much  easier  to  work  than  the  pitchblende.  They 
enlisted  the  attention  of  the  scientists  in  the  eastern  universities.  Great  aid 
was  given  them  from  the  laboratories  of  Columbia  and  Princeton.  "And  at 
last  a  sample  of  radium-barium  compound  was  produced  which  showed  a 
potentiality  of  365  on  the  delicate  electroscope  in  Columbia  University."  A 
testing  plant  will  soon  be  built  at  Buffalo  with  a  capacity  for  the  reduction  of 
two  tons  of  ore  a  day.  Such  a  plant  would  turn  out  daily  100  pounds  of  ura- 
nium oxide,  worth  $2  a  pound;  10,000  grammes  of  crude  radium-barium  com- 
pound of  ten  units  activity  due  to  the  radium,  worth  about  two  cents  a  gramme, 
and  100  pounds  of  other  metallic  residues  known  to  contain  another  radiant 
metal,  polonium.  The  crude  radium-barium  product  will  be  removed  to  a 
laboratory  and  there   reduced  to   the   ultimate   radium. 

MR.  E.  W.  COLEMAN. — We  have  not  the  pleasure  of  knowing  Mr.  Cole- 
man, but  after  reading  the  subjoined  from  the  Carrollton  Free  Press  feel  that 
it  would  be  a  privilege  to  do  so:  Tuesday  morning,  while  burrowing  through  a 
carload  of  exchanges,  Ed.  \V.  Coleman,  manager  of  the  Belt  Telephone  Com- 
pany here,  came  into  our  sanctum.  Both  of  our  chairs  were  in  use  at  the  time 
of  his  arrival,  but  we  winked  at  the  local  man,  and  he  immediately  remembered 
that  he  had  neglected  to  get  the  real  estate  transfers  and  at  once  "hiked"  for 
the  Recorder's  office.  We  were  then  at  liberty  to  ask  Mr.  Coleman  to  "sit 
down."  We  did.  He  did.  Mr.  Coleman  is  a  printer  by  trade,  and  naturally 
became  reminiscent  during  his  visit.  He  told  us  that  there  should  be  nothing 
in  a  paper  that  could  not  be  read  aloud  in  the  circle  where  characters  are  made 
and  where  sweetness  and  delicacy  and  purity  rule  absolute.  Up  to  this  time 
we  appreciated  every  word  that  he  had  spoken  and  thought  that  he  was  going 
to  "thaw"  for  a  year  in  advance;  but  within  the  next  fifteen  minutes  he  had 
changed  the  subject  entirely  and  had  convinced  us  "beyond  the  existence  of  a 
reasonable  doubt"  that  in  order  to  successfully  run  a  newspaper  it  was  neces- 
sary to  place  a  telephone  in  our  office.  Mr.  Coleman  carries  his  head  high  on 
the  telephone  boulevard  and  never  shies  at  independent  companies  or  cuss 
words.  He  is  a  good  newspaper  man  and  a  good  telephone  man.  When  he 
walks  down  the  street  everybody  owing  telephone  rents  grins  and  hurrie's  on 
and  Helfrich's  sign  of  the  "big  watch"  wig-wags  in  the  joyousness  of  his 
presence.  To  have  him  near  cures  dyspepsia,  removes  warts,  abrogates  that 
tired  feeling  and  charges  the  heyday  in  the  blood  with  rejuvenation  ami 
renascence. 


Itrabe  IRotes. 


LAMBERT  SCHMIDT  TELEPHONES.— The  Lambert  Schmidt  Telephone 
Mfg.  Company  has  disbanded  its  New  York  office  and  consolidated  its  selling 
department  with  its  factory,  at  85  Maple  Street,  Wechawken,  N.  J.,  the 
mailing  address  being   Station    i,  Hoboken,   N.   J. 

ROCHESTER  ELECTRIC  MOTOR  COMPANY,  of  Rochester,  N.  Y.,  have 
issued  a  neat  illustrated  catalogue  of  their  direct  current  factory  motors  of 
various  styles  and  sizes  and  in  different  positions.  Details  of  construction  are 
also  shown,  such  as  coils,  armatures,  bearings,  etc.,  and  there  are  some  char- 
acteristic  efficiency    curves. 

REYNOLDS  CORLISS  ENGINES.— The  AUis  Chalmers  Company  have 
issued  a  very  handsome  oblong  catalogue  rel;;tive  to  their  Reynolds  Corliss  en- 
gines. Nearly  200  pages  are  occupied  by  data,  descriptions  of  types  and  de- 
tails, and  views  of  some  fine  installations  in  different  parts  of  the  world,  in 
electric  and  other   heavy   classes  of   service. 

A  NEW  TELEPHONE  CATALOGUE  and  up-to-date  price  list  for  same 
have  just  been  issued  and  are  now  being  sent  out  by  the  Electric  Appliance 
Company,  Chicago.  Any  one  in  the  telephone  business  who  has  been  missed 
in  the  distribution  will  receive  a  copy  of  this  catalogue  by  writing  to  the 
Electric  Appliance   Company,  92   W.   Van   Buren   St.,   Chicago. 

PUMPING  BY  COMPRESSED  AIR  is  the  title  of  a  most  interesting  and 
well  prepared  pamphlet  just  issued  by  the  Pneumatic  Engineering  Company, 
of  128  Broadway,  New  York  City,  which  controls  the  Titus  "air  lift"  system. 
Details  are  given  of  the  apparatus,  and  a  number  of  handsome  views  are  pre- 
sented  of   plants  where   the   company's  system   and  apparatus    is   in    use. 


JICI'IKEY  .Ml'i;.  CO.MPANY,  Columbus,  Ohio,  have  issued  a  circular.  No. 
73,  describing  in  a  brief  way  their  various  lines  of  manufacture.  Their  new 
complete  catalogue  of  376  pages  is  now  ready  for  distribution  and  should  be 
applied  for,  as  a  valuable  and  useful  piece  of  trade  literature  devoted  spe- 
cially to  coal  mining  apparatus,  chain  belting,  elevating  and  conveying  ma- 
chinery,  etc. 

NEW  YORK  SAFETY  STEAM  POWER  COMPANY,  of  113  Liberty 
Street,  New  York  City,  have  just  issued  a  very  neat  new  catalogue  on  their 
automatic  engines.  It  illustrates  and  describes  in  excellent  manner  both  the 
horizontal  and  the  vertical  types,  and  gives  data  as  to  many  details.  The  sec- 
tional views  of  the  engines  are  admirable,  and  full  particulars  are  given  as 
to   sizes,   etc. 

CENTR.XL  ENERGY  TELEPHONES.— The  Strombcrg-Carlson  Telephone 
.Mfg.  Company,  of  Chicago,  Rochester,  etc.,  have  just  issued  Bulletin  No.  5 
in  their  useful  and  valuable  series  of  pamphlets  on  telephone  apparatus.  This 
number  is  devoted  to  central  energy  telephones,  of  which  it  shows  a  great 
variety,  assembled  and  in  detail,  with  the  utmost  clearness  and  accuracy.  A 
great  deal  of  data  is  given  also  as  to  telephone  parts,  including  receivers,  trans- 
mitters,  arresters,  etc. 

.\  RUBEROII)  .\LBUM  is  the  title  of  a  handsome  little  pamphlet  issued 
by  the  Standard  Paint  Company,  of  100  William  Street,  New  York  City,  to 
celebrate  the  twelfth  year  of  Rubproid  roofing,  and  to  give  an  idea  of  the  large 
amount  of  important  work  that  has  been  done  with  this  material.  A  large 
number  of  views  are  shown  of  buildings  protected  by  this  roqfing,  and  some 
interesting  details  are  given  as  to  its  composition  and  ingredients.  There  is 
also    a    profusion    of    convincing    testimonials. 

A  WIRELESS  TELEGRAPH  SCHOOL.— The  Thos.  E.  Clark  Wireless 
TclegraphTelci)hone  Company,  Detroit  and  Pontiac,  Mich.,  have  recently  in- 
stituted a  wireless  telegraph  school  for  the  benefit  of  those  who  desire  to  be- 
come familiar  with  the  Clark  apparatus.  This  school  is  under  the  tutorship 
of  Capt.  R.  W.  Holmes,  an  expert  wireless  telegraph  operator.  This  is  an 
opportunity  for  students  to  become  familiar  with  the  latest  electrical  apparatus 
and  also  to  acquire  a  knowledge  of  the  instruments  which  would  be  impossible 
to  obtain  unless  by  purchasing  the  student  sets. 

"SMALL  TOOLS"  is  the  title  of  a  handy  little  i6mo  pamphlet  issued  by  the 
Pratt  &  Whitney  Company  in  behalf  of  their  small  tool  department  at  Hart 
ford.  Conn.  Its  182  pages  enumerate,  describe  and  illustrate  a  large  variety 
of  gauges,  taps,  drills,  reamers,  milling  cutters,  taper  pins,  dies,  etc.  The 
section  and  data  with  regard  to  gauges  are  most  interesting  showing  how  far 
standardization  of  screws,  bolts,  gauges,  etc.,  of  various  kinds  has  already 
been  pushed,  with  enormous  gain  and  economy.  The  concern  has  issued  also 
in  separate  form  two  pamphlets,  one  on  new  modal  turret  lathed  and  the  other 
on    thread    milling    machinery. 

THE  GERMANI.\  ELECTRIC  LAMP  CO.MPANY,  Harrison.  N.  J.,  re- 
sumed lamp  manufacturing  .\ugust  17,  after  an  interval  of  two  weeks.  Dur- 
ing this  period  the  making  of  incandescent  lamps  was  entirely  stopped,  a  new- 
warehouse  was  erected,  and  the  stock  of  lamps  which  was  formerly  carried  in 
the  factory  was  moved  to  the  new  building.  In  the  factory,  new  machinery 
was  then  added,  occupying  the  space  formerly  given  over  to  stock;  and  with 
this  new  machinery  the  company  has  increased  its  output  about  25  per  cent. 
This  increase  has  been  made  necessary  by  the  fact  that  the  Gcrmania  lamp^" 
have  experienced  a  demand  which  can  only  be  accounted  for  by  the  thorough 
workmansliip  that  is  put  into  each  and  the  entire  satisfaction  that  they  all 
give. 

CONDUIT  1X)R  INTERBOROUGH  SUliWAY  CARS.— A  recent  testimony 
to  the  value  of  flexible  metallic  conduit  was  made  by  Vice-president  and  Gen- 
eral Manager  Bryan,  of  the  Interborough  Rapid  Transit  Company,  in  an  inter- 
view published  in  the  New  York  Sun,  .\ugust  12th.  Speaking  of  the  fire- 
proof construction  of  the  new  cars  for  the  subway,  and  the  impossibility  of 
the  Paris  accident  being  repeated  in  New  Y'ork,  he  says,  according  to  the 
New  York  Sun :  "The  wiring  for  lighting  the  cars  is  one  roof  away  from  the 
passengers.  Two  small  wires  are  insulated  with  asbestos  and  carried  in  con- 
duits of  flexible  metal-  "  The  flexible  metallic  conduit  which  he  refers  to  is 
that  manufactured  by  the  Sprague  Electric  Company,  who  received  the  order. 
This  type  of  conduit  is  admirable  for  car  wiring  as  well  as  the  wiring  of 
buildings  where  thorough  protection  to  wires  and  insulation  is  essential. 
Its  flexibility  is  such  that  it  can  be  bent  around  corners  and  over  obstructions 
with  ease,  the  energy  required  to  bend  it  being  no  more  than  is  required  to  bend 
a  Manila  rope  of  the  same  diameter.  No  elbows,  therefore,  arc  required  and  the 
installation  is  reduced  to  absolute  simplicity.  It  is  self-evident  that  this  type 
of  conduit  is  well  fitted  to  car  wiring,  and  it  is  gratifying  to  note  that  the 
Interborough  Company  has  taken  a  step  forward  in  impro\'ing  upon  the  hith- 
erto careless   methods  of  car  wiring. 


UNITED    ST.VIES    P.VIENTS    ISSUED    .-VUGLST    11,    190J 
[Conducted  by   Wni.   A.   Roscnbaum,   Patent  Attorney,   140   Nassau  St.,   N.   Y.] 
735,708.      ELECTRIC   ARC    L.\MP;   T.   L.    Carbone,    Berlin,   Germany.      App. 
filed   May    8,    1902.      The   arc  is   maintained   in   a   constant   magnetic   field, 
in   order   to   steady   it. 
735. 7"4.       CONTROLLING     SYSTEM     FOR     R.MLW.W     VEHICLES     OR 
TR.MNS;    J.     I..    Crouse,    New    York.    N.    Y.       -\pp.    filed    Kcb.    20,    1903. 
Means    for    interrupting    the    power    circuit    and    returning    the    motor    con- 
troller  drum   to  its   initial   position   when   the  brakes  are  applied. 
735.755-      ELECTROM.XGX'ET;   .\.   Green,    Koche.ster,    N.    Y.      Ano.   filed   Nov. 
14,    1901.      Two    cup-shaped    parts    adapted    to    telescope   each    other;    one   of 
them   carrying   a   coil    and    having   grooved    pole-pieces    which,    it    is    alleged, 
increases   the    magnetic    attraction. 


r3;.r6o.  METHOD  OF  .MAKl.NG  ELKCTKK  LAMP  GI.OWKR.-5;  M.  W. 
Hanks.  Pittsburg,  Pa.  .^pp.  filed  May  18,  1901.  The  end  of  the  glower 
is  held  in  a  fusing  arc  and  its  image  is  at  the  same  time  thrown  upon  a 
screen,  so  that  its  formation  can  be  easily  watched,  and  the  glower  re- 
moved from  the  arc,  when  the  image  indicates  that  it  is  of  the  desired 
size. 

735,761.  APPARATUS  FOR  TREATING  ELECTRIC  LAMP  GLOWERS; 
M.  W.  Hanks.  Pittsburg.  Pa.  .\pp.  filed  July  12,  1901.  \  machine  by 
which   the  preceding   method   may   be   practised. 

735.773-  METHOD  OF  MAKIN'c'  FIBER  INSULATING  LININGS  FOR 
INCANDESCENT  L.\MP  SOCKETS;  O.  E.  Kenney,  Toledo.  Ohio.  App. 
filed  Dec.  31.  1902.  The  fiber  cylinder  is  subjected  to  a  pressing  and  vul- 
canizing process  to  i)revent  it  from  swelling,  or  otherwise  changing  its 
size  or  shape  after  insertion  in   the  lamp  socket. 
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,,s,;Ko       sv\(  iiuum/i.m;     aim'akaii'S     for    ki.i  (  I  uu  ai.     ma 

CHINKS:  I'.  M.  I.iiudlii,  I'litaluirK,  I'li.  Apii.  Iilnl  Drc.  jij,  luoj.  (iini- 
liriiicii  (wti  Mliitiiinan  nirintirni  untl  two  loliilitlilr  inciiil>rr>i  having  c«>n* 
vriitric  >liafl!t  iii  i'i>niii-i'ti<iii  with  u  ■iiiulr  <liiil  pliilr,  uiiil  two  iililrxri 
imprt'tivrly    loniirilnl    to   iiiul   nt'ttialril    liy    •niil    iiliud*. 


7.15. 7'»«       KI.I  t  IKU     IlKAIKK;    I.    K.    McKln.y.    Albiinj 
April    .|u,     igni.       .\n    rlrtlriL'    firiilrr    Ikiviiik    iI<    liruli 

nrrliona   i>f   ilitlrrriil    inlrimily,   '■    — '• 

un  th«*  ciirr,  propi'itiwiialc  to  it 

7J5.KI.H.      lOMl'tlSri  lO.N   <>I 


,v,    N.    V.       Ai.p.    filnl 

....K    ..^    iiiK    i^Liil    iliviilnl    into 

rarh   urctimi   oi'i'iipyiiiK   n    luniiitiiilinal    npucr 
ructiiin   of   tlir   total   lirat   iiili'n>ity. 


Ni.H.  lOMl'tlSn  ID.N  OK  .MATTKK  KOK  HA  I  IKUV  KI.KC  TKl  >I.YTESi 
William  I'rto  aixl  JiiiiirFi  William  Tliomaii  Cnilcll,  .Xnlilrad,  Kniflaixl.  ,\pp. 
Slari'li    14,    igiij.      (Sec   piii;i-  .|n.|.) 

H17.      AlM'AKATl  S    KOK   TIIK    I'l'RIKICATION    OK   WATKR;    Saimicl 
S.    I'riilliam.   Newark.  .V.  J.     .Vpp.  lilrd  July   jii,   igoi.      ( Src  page  JiiJ. ) 
ftjo.      MKTIIOIl   (»K   TUKATINi;    I.KAD    I'l.ATK.S    I'OK    I'SK    IN    SKC 
ONDARY    llATTKRIKS;    Cliarlr»    .1.    Krt.l,    I'liilailili.liia.    I'a.      App.    filiil 
I'd).    1.    ii)o.'.      (Sec   pagr    3<M. ) 
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.8ji.  ri..\.\iriM.  DKVUK  KOR  KI.KCTRU  .\11.1.\1.  W  (  )K1n.1.\G  .\r 
I'ARATl'S;  A.  K.  Riilzil.  Lynn.  Mass.  .'\pp.  liUd  July  jS,  iqoj.  This 
invention  relates  to  the  clampini;  devices  which  arc  csoecially  designed 
for  use  with  heavy  work  and  readily  adjnstahle  for  ditTcreiit  kinds  of 
work. 

O.    Swoboda,    Kast    Orange,    N.    J.      App. 
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KI.KtTRK    SWITCH;    II, 
Sept.    6,    IQOJ.      Details. 
CONTROL   OK    ELKCTKU 
App.    filed   Jan.    14,    1901. 
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MorORS;  K.  A.  .Merrick,  Johnstown, 
.\  method  of  carrying  a  pair  of  motors 
across  an  open  circuit  position  of  the  controller,  consisting  in  making 
the  iK'riod  of  open  circuit  of  brief  duration,  and  preceding  and  following 
such  open  circuit  position  by  circuit  relations,  whose  coniicctioiis  can  be 
superimposed  without  producing  short  circuits  or  other  undesirable  cir- 
cuit  conditions. 

.922.     TICKKR  ATTACHMENT;   R.    D.  Westcote,   New   York.   N.   Y.    App. 
filed    .\ug.    18,    iQoj.      .\   trough   arranged    as   a   continuation    of    the    paper 
outlet    from    the    ticker,    and   over    which    the   tape    runs   so    that 
readily    observed. 

966.      ELl^CTRIC    SWITCH:    C.    C.    Gould,    Phil.idelphia,    Pa. 
March    19,    190J.      Details  of  construction. 

971.      ELECTRIC    BATTERY;    Henry    Ilalsey,    New    York,    N. 
tiled  .\pril   18,    190.'.      (See  page  304-) 

9Q0.  REGULATING  SYSTEM  OK 
Larmar  Lyndon,  New  Y'ork,  .\.  Y'. 
page  .304.) 

,006.       TR.WELING    CONNECTOR 
SYSTEMS;    J.    W.    Perkins,    San    Jose.    Cal. 
The  third   rail   is   placed   between   the  traction 
pieces   inserted   each    side   of    it.    which    bring 
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ELECTRICAL    UISTRIHUTION ; 
App.    filed    Aug.     16,     igo2.      (See 


FOR 


THIRD     RAIL     ELECTRIC 
App.    filed    Sept.    23,     1902. 
rails  and  j>rotectcd 
the    surface   of    the 


by  filling 
road  be<l 
third   rail 
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ubstantially  level  with  the  tread  of  the  traction  rail,  while  the 
s  below  this  level. 
.016.  PROCESS  OF  GEXER.\TING  ELECTRICITY;  J.  H.  Reid,  East 
Orange,  N.  J.  App.  tiled  May  17,  1902.  Fuel  gas  is  conducted  into  a 
porous  receptacle,  pervious  to  gas,  but  impervious  to  liquid;  at  the  other 
side  of  the  receptacle  there  is  a  heated  liquid  electrolyte  to  which  o.xygen 
is  supplied.  The  external  receptacle  and  the  porous  cup  are  the  electrodes. 
GAS-BATTERY;  J.  H.  Reid.  Newark,  N.  J.  (See  above.) 
PROTECTU'E  FUSE  APP.XRATUS;  W.  L.  Richards,  Maiden, 
Mass.  App.  filed  July  26,  1902.  A  fuse  tube  having  a  small  bore,  and 
comparativclv    ihiik    wallii    compost tl    of    an    outer    tube    made    of    a    wound 


,017. 
oiq. 


735.755- — Electromagnet. 

strip  of  fiber,  and  an  inner  tube  of  similar  material,  fitting  tightly  therein, 
the   whole  structure   forming   a  strong  enclosure. 

736,020.  APPARATUS  FOR  THE  ELECTROLYSIS  OF  FUSED  SUB- 
STANCES; Charles  W.  Roepper,  Philadelphia,  Pa.  App.  filed  Sept.  27. 
1898.      (See   page   303.) 

736,041.  CIRCUIT  BREAKER;  E.  P.  Warner,  Chicago,  111.  App.  filed  Dec. 
20.    1902.     Details. 

736.048.  COMMUTATOR  BRUSH;  C.  Wirt.  Philadelphia,  Pa.  App.  filed 
Jan.  31.  1900.  A  large  number  of  thin  metal  plates,  or  gauze,  alternating 
with   layers  of  poor  conducting  material. 

736.049.  ELECTRIC  FUSE  BOX;  J.  J.  Wood,  Fort  Wayne,  Ind.  App.  filed 
Feb.    24.    1903.      The    fuse   is   carried   in   a  groove   over   the   end   of   a   plug. 


»"i.i ^.  iM.i    III    ..   I  liamlicr   longer  in  one  dlrccHon  Ihiin   111    the   other, 

the  I'liuiitlin  lit-inu  ihi-irby  ili\'idcd  into  tMo  loinpurtiiienttf  by  the  iiluu, 
one    liuU    of    thr    fune    liciiitf    in    raeli    coinpailninit. 

;j6.ojp,  EI.K.t  THK  AI.  SUiNALINCi  SYSTEM;  J.  L.  Wrenn,  Wa.hingtoii. 
n.    C.      A|>p.    Iilril    .May    11,    I9».1.      Ilrlailii. 

7ib.»f<i.  KI.I  (  I  Ko.MAtJNKTH  RAILWAY  SWITCH;  R.  A.  llaldwi... 
.Eolith  .\orwalk,  Conn.  .\pp'  hi.  d  l>rt'.  iH,  190J.  .An  iiiipiovriiient  on  Ihr 
lluldwiii  railway  owilcli,  alfonliiig  a  mr>iii*  for  linking  the  i>witcli  |ioinl 
in  either  u(  ilii  lumitlunn,  and  for  automallcnily  releatinK  thr  luck  when 
tile   Bwitcli    in    rcvriHcd. 

7jfi,nf,j.  KI.K(TRU.\L  SWITC  II;  R.  L.  Itorder.  I'itt.burg,  Pa  App.  filed 
.March  ja,  i.joj.  Thr  iiivriitioii  rctalo  to  u  circuit  doiurr  to  be  allaeliril 
to  u  trollrv  wirr,  uiiil  m  nhiiwn  in  cuniirclion  wilh  the  oprralinn  of  a 
track    «witchpi.iiit. 

7Jft.o(..j.  KI.K(TRlt  INCANDESCENT  LAMP;  (.  II.  Curler,  Brooklyn, 
.\.  Y.  .\p|>.  lilrd  Oct.  15,  lyoj.  A  count  ruction  of  wicket  for  a  multi- 
filanirni  lamii,  in  which  the  lamp  lia*  a  longitudinal  movrnu-nt  to  rnKaSc 
with  thr  «orkrt,  .<ucli  movrnirni  being  permitted  to  a  limited  extent  wilTf. 
out  delaibing  thr  lam|i  from  the  socket,  and  for  the  purpose  of  cutting 
In  and  out   the  varioiiH   filamentii. 

736,086.  .\  RAY  ITIIK;  R.  Krir.llander,  Chicago,  111.  Ai.|..  filr.l  March  14, 
■  903.  A  ray-tube  having  an  rxtenHion  nrck,  adapted  lor  iiinrrtion  in  the 
mouth   to  dirrctly   ap|>ly  the   rays  emanating   from   the  anode  terminal. 

736,120.  ELECTRIC  BRAKE;  G.  A.  Lc  Kevre,  New  York,  N.  Y.  Api..  filed 
June  21,  1902.  Seiiaratc  motors  are  uKed  on  each  car  of  the  train  (or  set- 
ting thr  brakrs.  The  motors  arc  electrically  connected  together,  and  au* 
tomatic  means  are  proviiled  for  cutting  out  each  motor  independent  of  the 
other  as  a  pre<leterinined  pressure  of   its  brakes  is  re.-iched. 

736,125.  STORACiE  BATTERY;  Abraham  V.  Mcserolc,  New  York,  N.  Y. 
.■\|)p.    fileil    .May    14,    1903.      (See    page    303.) 

736,127.  MERCURY  SAKETY  ATTACHMENT  KOR  ELECTRIC  CIR 
CUITS;  E.  Mies,  lluilesheim,  Germany.  App.  filed  Dec.  31,  1901.  A 
safety  device  for  electric  circuits  comprising  a  capillary  tube  containing 
mercuiy,  which  forms  a  porticm  of  a  circuit  and  means  on  the  tube, 
actuated  by  external  pressure  to  restore  the  mercury  to  normal  condition, 
should   it    be    vaporized    by   excessive    current. 

736,i.s4.  ELECTRIC  BRUSH;  C.  T.  Richmond,  Cleveland.  (Jhio.  Apj).  filed 
.\Iay    10,    1902.      .\   carbon    brush    having   wire   g  luze  embedded   therein,    and 


736,177. — Eleclricil    Coil. 

rods  of   solid   lubricating  material  extending  part   way   through   the   contact 
end    of   the    brush. 

736.177.  ELECTRICAL  COIL;  R.  Varlcy,  Providence,  R.  I.  App.  filed 
May  15,  1903.  '  A  magnet  coil  in  which  each  layer  of  wire  is  wound  upon 
a  smooth  wrapping  of  paper,  the  lateral  edges  of  which  project  Iwyond 
the  end  turns  of  the  layer,  and  are  there  thickened  to  furnish  a  stop 
which    prevents   the    end    turn    from    falling   out. 

736.178.  PROCESS  OF  COVERING  WIRE;  R.  V'arley,  Providence,  R.  I. 
App.  filed  May  20,  1903.  In  order  to  place  a  wrapping  of  fragile  as- 
bestos tape  upon  the  wire,  it  is  wound  in  conjunction  with  a  paper  back- 
ing which  furnishes  the  necessary  support  to  resist  the  strain  encountered 
in   the  winding  operation,  afterwards  the  paper  is  removed  by  unwrapping. 

736.204.  REDUCTION  OF  NITRO  AND  AZO  CO.M POUNDS;  Max  Buch- 
ner,  Mannheim,  Germany.     App.  filed  Sept.   24,   1900.     (See  page  303.) 

736.205.  REDUCTION  OF  NITRO  COMPOUNDS;  Max  Buchner,  Mann- 
heim,  Germany.      .\pp.   filed   Sept.   24,    1900.      (See   page   303.) 

736.206.  REDUCTION  OF  AROMATIC  XITRO  COMPOUNDS;  Max  Buch- 
ner,  Mannheim,  Germany.     App.  filed  Dec.    14,   1901.      (See  page  303.) 

736.216.  SEPARATC:>R  FOR  SECOXDARV  B.ATTERIES;  Absolam  F. 
Clark,    Philadeli>hia,    Pa.      App.    filed   July    22.    1901.       (See    page   304.) 

736.217.  SECOXDARY-BATTERY  PLATE  AXD  METHOD  OF  MAKING 
SAME;  -Absolam  F.  Clark,  Philadelphia,  Pa.  .\pp.  filed  Dec.  28,  1901. 
(See  page  304.) 

736,248.  ELECTRIC  BATTERY;  Henry  Halsey,  Xew  York,  X.  Y.  App. 
filed  April  18,   1902.      (.See  page  304.) 

736,280.  REGULATIXG  SYSTEM  OF  ELECTRIC  DISTRIBUTIOX;  Lamar 
Lynden.  Xew  York,  .N.   \'.       App.  filed  Sept.    18.    1902.      (See  page  304.) 

736,292.  ALTERXATIXG  CURREXT  MOTOR:  F.  L.  O'Bryan,  Winston- 
Salem.  X.  C.  -\pp.  filed  Dec.  20,  1902.  .-X  starting  coil  comprising  a  bar, 
bent   upon   itself  and  connected  at  its  end   by  a  yoke  or  bridge  piece. 

736.297.  RHEOSTAT  AXD  RESISTAXCE  ELEMEXT  THEREFOR;  C.  J. 
Reed,  Philadelphia,  Pa.  App.  filed  June  3,  1902.  The  resistance  coils  are 
of  helically  wound  wire,  the  resistance  of  wJiich  is  -aried  by  compressing 
the  helix  endwise. 

736.298.  MEAXS  FOR  SEPARATING  MAGXETIC  PARTICLES  FROM 
PAPER  PULP;  Charles  J.  Reed,  Philadelphia,  Pa.  App.  filed  Aug.  15, 
1902. 

736,319.  ELECTRIC  COIL:  R.  Varley,  Providence,  R.  I.  .\pp.  filed  May  2, 
1903.  An  induction  coil  having  a  cylindrical  sleeve  which  enters  an  an- 
nular groove  in  the  head  of  the  coil,  a  space  between  the  sleeve  and  the 
outer  layer  of  the  coil  being  filled  with  wax,  which  is  poured  in  while  in 
a  molten  state  to   render  the  whole  coil    waterproof. 

736.311.  APP.ARATUS  FOR  THE  GENERATION  AND  APPLICATION  OF 
ELECTRIC  CURREXTS  FOR  ELECTROLYSIS;  Francis  Edward  El- 
more, London,   England.      App.   filed  Jan.   2,   1903.      (See  page  303.) 
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i>r  ill  many  iii>(iincr'<  fruii)  n  ihiril  r.iil  laid  at  or  lu-ar  tin-  level  <>( 
the  iraclvH.  Tlie  line  of  (lrniarcalii>ii  between  the  two  clastses  i»  by 
tio  means  sliarp,  bnt  there  is  little  (litTii-iilly  in  assigninK  a  road  to 
its  |)rii|uT  class,  anil  eaeli  year  separates  the  >|)eiies  iiiDrc  distinetly. 
A  clear  distniclinn  lu-tweeii  ilieni  is  desirable  since  tlie  relation  of 
tlie  two  classes  tu  public  needs  and  convenience  is  (piilc  difTerent, 
and  it  is  (|neslionable  whether  their  le^al  status  does  nut  reipiire 
separate  ddiniiion.  It  is  not  easy  to  see  what  material  distinction 
can  be  drawn  liclwecn  an  electric  road  operating  over  its  own  nulil 
of  way.  makiiiK  infre<|ticnl  stops  at  designated  points,  running  one  or 
more  long  and  heavy  cars  eipiipped  with  motors  of  too  horse-power 
or  more,  and  designed  to  operate  at  I'roni  20  to  50  miles  per  hour, 
anil  a  common  railroad  covering  the  same  urounil  and  using  ordinary 
locomotives.  The  obvious  line  ol  evolution  indicates  the  abolition 
of  any  artificial  distinctions  that  now  exist,  and  in  some  recent  sys- 
tems the  road  is  frankly  and  openly  put  upon  a  railroad  basis  in  every 
essential.  It  would  seem  that  the  ordniary  terminology  of  the  art 
has  failed  properly  to  designate  these  important  additions  to  the  list 
of  electric  roads.  Possibly  they  might  advantageously  be  called 
"motor  railways"  to  separate  them  from  electric  tramways  proper, 
and  from  interurban  tramways  which  iiave  extended  their  sphere  of 
activity  without  changing  radically  the  equipment  or  methods  of 
operation.  This  last-mentioned  class  has  perhaps  no  greater  public 
usefulness  than  the  motor  railways,  bnt  it  is  in  closer  touch  with  the 
daily  tratVic  of  the  streets  and  max  iiroperly  be  iiichuied  anumg  the 
public  conveniences  to  wliiili  use  of  public  ways  may  properly  be 
granted. 


The  tendency  of  motor  railways  is  steadily  away  from  tramway 
etpiipment  and  metlHul  toward  higher  speeds,  longer  distances  and 
heavier  service.  Some  experiments  are  even  being  tried  with  dining 
cars  and  sleeping  cars  to  operate  on  such  systems.  At  present,  how- 
ever, they  do  not  cover  distances  or  make  speeds  comparable  with 
railway  trunk  lines,  nor  do  they  even  when  interconnecting  go  far 
in  the  operation  of  a  through  passenger  service.  In  the  long  run 
it  is  possible  that  the  motor  railways  may  develop  great  trunk  lines 
working  at  speeds  far  higher  than  are  now  in  sight,  but  until  they 
are  organized  for  through  service  such  a  result  will  be  withlield.  The 
fundamental  necessity,  for  very  high  speeds  lies  in  long-distance 
runs  between  important  centers  and  the  first  stop  in  the  evolution 
of  motor  railways  for  high  speed  must,  therefore,  be  "through"  ac- 
commodations. 


Interurban  tramways,  however,  have  a  very  ditYerent  trend.  They 
tend  very  strongly  to  build  up  long  stretches  of  country  into  con- 
necting chains  of  villages  and  suburbs.  Running  through  these  they 
are  necessarily  limited  to  the  highways  they  have  tended  to  populate, 
and  cannot  readily  progress  in  the  direction  of  increased  speed. 
They  act,  therefore,  as  distributors  of  population  without  involving 
the  centralizing  process  that  normally  follows  the  opening  of  high- 
speed lines  running  to  large  centers.  The  most  useful  added  func- 
tion which  they  could  acquire  by  evolution  would  be  a  logical  ex- 
tension into  rural  service.  This  is  going  on  to  no  small  extent,  and 
the  number  of  isolated  comrnunities  which  have  benefited  by  the 
touch  of  an  interurban  tramway  is  in  the  aggregate  very  large.  The 
increase  in  rural  values  due  to  this  influence  has  never  been  com- 
puted, but  it  is  quite  certainly  greater  than  the  cost  of  the  roads  re- 
quired to  produce  it,  probably  several  times  greater.  The  interurban 
tramway  is  a  far  less  sensational-  affair  than  the  motor  railway,  but 
its  effect  on  the  general  welfare  is  conspicuously  great.  The  article 
which  we  publish  in  this  isuue.  anent  the  Saratoga  convention,  on 
Schenectady  as  a  trolley  railway  centre,  bears  interesting  and  typical 
testimony  to  these  processes  now  going  on  all  over  the  country. 


The  Evolution  ^n  the  Railway  Motor. 

NotliinK  impresses  more  forcibly  on  the  mind  the  iminense  growth 
of  eleeinc  traction  than  a  comparison,  mental  or  actual,  betueeii 
the  motors  that  were  built  in  the  early  stages  of  the  art  and  the 
liuiidre<l  or  hundred  and  fifty  horse-power  machines  that  in  pairs  or 
fours  spin  the  big  interurban  cars  of  to-day  over  forty  or  fifty  miles 
per  hour.  The  traction  motor  has  gone  through  many  vicissitudes, 
but  the  general  course  of  its  evolution  has  been  well  defined,  mov- 
ing always  under  necessity  tow.ird  the  goal  set  by  the  advance  in 
requirements,  In  looking  back  to  the  early  days  it  will  not  do  to 
forget  that  the  design  of  electric  motors  was  very  imperfectly  un- 
derstood when  Siemens,  luli.son  and  others  began  the  early  experi- 
ments ill  traction  in  ilu-  early  eighties  the  ide.i  of  magnetic  (lux 
and  the  measurenunts  coiieerned  with  it  were  very  imperfectly 
grasped,  ventilation  and,  in  fact,  proper  lamination  of  the  armature 
cores  was  little  understood  and  less  practised,  and  castings  of  good 
permeability  were  not  to  be  had.  Considering  the  crudeness  of  the 
dynamos  of  ilWo  to  1885  the  wonder  is  that  the  beginnings  of  electric 
traction  offered  even  the  hope  of  future  success.  Without  disparage- 
ment of  other  notable  pioneers  it  was  unquestionably  Mr.  Sprague's 
Richmond  road  that  jnit  electric  traction  on  a  commercial  footing. 
That  was  only  sixteen  years  ago,  yet  the  apparatus  of  that  day 
-seems  fairly  antediluvian.  One  of  the  main  features  of  the  early 
Sprague  cars  was  tlu-  iluii  wnnderfnl  "'{.-hp.  motor,  with  its  double 
reduction  gear  and  two  commutators.  Out  of  date  as  it  is,  that  old 
motor  represented  progress  not  so  much  in  design  as  in  adaptability. 
The  previous  motors,  including  some  of  Sprague's  early  ones,  had 
been  designed  for  a  single  gear  reduction,  and,  while  in  this  respect 
of  advanced  modern  type,  they  were  totally  unable  to  live  up  to  their 
gearing.  Design  was  too  much  of  a  gamble  then  to  justify  a  low- 
speed  armature,  and  the  little  old  flat  Sprague  machine  did  run,  up 
to  the  limit  of  its  power,  with  fair  regularity. 


It  was  very  hard  for  the  public  to  understand  why  a  car  that  had 
previously  been  drawn  at  as  great  speed  as  required  by  a  pair  of 
brindled  stub-tailed  mules  could  possibly  find  use  for  a  power  so 
prodigious  as  75^2  horse-power,  so  in  a  laudable  but  misguided  at- 
tempt to  find  out,  the  imblic  proceeded  to  hitch  on  trailers  one  or 
more,  as  the  traffic  required.  Then  the  grief  began,  for  the  public 
wanted  both  more  trailers  and  more  speed,  and  the  motors  protested 
in  smoke.  By  that  time  they  had  shaken  the  life  out  of  most  of  the 
old  horse  cars,  and  with  better  running  gear  came  the  15-hp.  Sprague 
and  Thomson-Houston  motors  that  temporarily  relieved  the  situa- 
tion. These,  amid  mutual  revilings,  got  down  to  business  and  held 
the  field.  They  were  over-rated,  according  to  our  modern  notions, 
and  were  pretty  thin-skinned  and  sensitive  to  moisture;  but  they 
yanked  the  cars  along,  trailers  and  all,  and  the  gears  sang  merrily 
the  while;  but  since  adamant  went  out  of  fashion  no  man  was  able 
to  find  gears  with  more  than  ephemeral  life.  By  that  time  substan- 
tial trucks  were  attainable,  and  heavier  cars  and  increased  speeds 
had  pounded  the  life  out  of  the  old  strap  rail,  so  that  tracks  wer« 
something  more  than  rotten  stringers  and  streaks  of  rust.  Thus  a 
dozen  years  ago  it  became  possible  to  build  a  solider  and  better 
designed  motor,  and  the  first  crop  of  modern  machines  ripened. 
These  were  at  last  ironclad  with  single  gear  reduction  on  very  pow- 
erful armatures,  and  the  new  machines,  generally  rated  at  20  and 
25  liorse-power,  did  excellent  service.  The  enclosed  single  gearing 
ran.  thanks  to  lessened  armature  speed,  fairly  quietly,  and  had  an 
appreciable  life,  while  the  iron  clad  construction  kept  out  at  least 
part  of  the  usual  ration  of  dirt  and  water.  Out  of  this  group  of 
motors  sprang  the  real  possibilities  of  electric  traction.  We  fancy 
one  might  still  find  the  old  W.  P.  motor,  and  some  of  its  contem- 
poraries in  occasional  use  even  now. 
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To  almost  tlic  same  date,  when  powerful  armatures  and  multipolar 
construction  came  into  vogue  and  the  demand  for  slow  rotating 
speed  was  almost  a  monomania,  belong  those  curious  freaks — the 
gearless  railway  motors  of  which  two  or  three  varieties  were  in- 
dustriously exploited  for  some  months.  No  one  who  saw  them 
could  figure  out  just  where  the  counter  e.m.f.  was  to  come  from, 
and  to  the  best  of  our  recollection  it  didn't  come — any  to  speak  of. 
A  few  gearless  motors  were  put  into  service  in  out-of-the-way 
places,  and  by  sutificient  choking  with  the  rheostat  were  made  to 
run  slow  enough  to  keep  to  the  track.  But  the  experiment  has 
not  been  repeated,  save  in  some  high-speed  motors  for  heavy  trac- 
tion. It  is  now  less  than  a  decade  since  the  traction  motor  assumed 
something  of  its  present  shape  in  the  use  of  steel  frames  and  the 
adoption  of  series-parallel  control.  The  possibility  of  getting  really 
good  steel  castings  revolutionized  the  design  of  traction  motors,  for 
it  made  it  possible  to  get  a  motor  of  moderate  speed  and  of  reason- 
able armature  design  without  the  handicap  of  excessive  weight. 
The  series-parallel  control  revolutionized  the  speed  regulation  and 
greatly  increased  working  efficiency.  The  first  of  the  steel  clad 
motors  were  slightly  more  powerful  than  their  predecessors,  but  they 
were  the  beginning  of  a  long  line  of  increasing  sizes.  Up  to  the  ad- 
vent of  the  steel  frame,  interurban  service  and  high  speeds  were 
rare,  but  as  time  has  gone  on  and  the  requirements  of  the  art  have 
increased,  the  motor  has  gone  from  a  modest  twenty-five  or  thirty 
horse-power  to  four  or  five  times  those  figures.  But  the  motor  type 
is  substantially  the  same — a  four-pole  steel-clad  field,  with  a  short 
and  powerful  armature  drum-wound  in  open  slots.  The  improve- 
ments have  been  mostly  in  details  like  better  insulation,  more  pro- 
visions for  ventilation  and  a  winding  scheme  permitting  more  ready 
repairs  and  needing  them  less.  It  is  a  very  long  step  from  the 
interurban  motor  of  1903  back  to  the  Sprague  No.  5  of  1887,  but 
the  transition  types  have  been  interesting,  and  somewhere  the  com- 
plete series  ought  to  be  open  for  inspection,  as  at  the  St.  Louis 
Exposition. 


dustries  often  attached  to  blast  furnaces,  but  most  of  the  progress 
in  this  direction  has  been  abroad,  although  some  very  heavy  work 
is  now  under  way  here. 


The  Growth  of  the  Gas  Engine. 

Engineers  have  long  kept  a  \\<.tciiful  eye  on  the  development  of 
the  internal  combustion  mover,  and  it  has  for  some  time  been  plain 
that  large  machines  of  this  kind  were  likely  to  come  into  considerable 
use.  In  spite  of  this,  a  paper  by  Mr.  Kirchhofif  in  the  current  number 
of  the  Journal  of  the  I'ranklin  Institute,  cannot  fail  to  give  some- 
thing of  a  shock  of  surprise  even  to  those  ordinarily  well  informed. 
The  special  topic  here  considered  is  the  utilization  of  blast  furnace 
gases  for  power  by  means  of  gas  engines.  While  this  is  only  a 
special  case  of  gas  engine  practice  requiring  somewhat  unusual  con- 
ditions for  the  full  exhibition  of  its  inherent  usefulness,  the  extent 
to  which  such  special  facilities  have  already  been  utilized  is  little 
short  of  revolutionary.  Mr.  KirchhofT  estimates  that  there  are  now 
in  use  or  under  construction  large  engines  thus  supplied  to  the 
extent  of  over  200,000  horse-power.  In  addition  there  are  many 
large  gas  engines  worked  on  natural  or  on  "producer"  gas  with 
most  excellent  results.  Two  of  these  machines  -now  building  are  of 
4,000  horse-power  each,  while  even  larger  ones  arc  under  design.  Of 
course  in  blast  furnace  operation  there  is  necessarily  a  great  inci- 
dental output  of  gas  amounting  to  nearly  five  tons  per  ton  of  pig  iron 
produced.  The  excess  gas  not  needed  for  heating  is  sufficient  when 
utilized  in  gas  engines  of  the  present  efficiency  to  produce  1,000 
hp-hours  for  each  ton  per  hour  of  pig  iron  produced.  Perhaps  a 
fifth  of  this  is  needed  for  the  miscellaneous  work  of  the  plant, 
leaving  a  product  of  200  hp-hours  per  ton  of  pig  per  hour  as  available 
surplus.  As  is  well  known  in  many  plants,  a  considerable  part  of 
this  is  utilized  for  doing  the  work  in  rolling  mills  and  similar  in- 


It  is  not  so  much  the  economic  value  of  this  special  step  that 
interests  us  as  the  efTect  of  the  same  methods  when  applied  to  power 
generation  in  general.  The  now  patent  fact  that  the  price  of  fuel 
is  steadily  climbing  upwards  ought  to  stimulate  interest  in  the 
development  of  gas  engines  for  all  purposes.  The  average  engineer 
has  been  wont  to  look  at  the  explosion  engine  as  a  wheezy,  stuffy 
little  affair  that  smells  badly  and  runs  irregularly — fit  enough  to 
charge  a  little  used  storage  battery  in  a  summer  house,  but  not  to 
be  relied  on  for  serious  business.  This  contemptuous  feeling  has 
gradually  been  wearing  away,  but  it  is  not  easy  to  realize  that  abroad 
the  gas  engine  is  taken  in  earnest  as  a  prime-mover  fit  for  large 
work.  Indeed,  what  promises  to  be  the  striking  feature  of  the  St. 
Louis  Exposition  is  the  remarkable  showing  that  there  will  be  made 
of  continental  gas  engines.  The  great  economy  of  the  gas  engine  is 
indubitable.  There  are  very  few  modern  steam  plants  even  of  large 
size  and  operated  under  favorable  conditions  of  load  that  can  show 
a  record  of  better  than  one  and  a  half  pounds  of  coal  per  horse- 
power-hour, and  yet  this  is  easily  double  the  equivalent  amount 
needed  in  gas  engine  practice  on  a  large  scale.  Just  now  everybody 
is  talking  steam  turbine,  yet  the  turbine  in  point  of  thermodynamic 
efficiency  is  simply  on  a  par  with  first-class  engines,  while  the  gas 
engine  is  more  than  double  the  efficiency  of  the  best  of  them.  Twen- 
ty-five per  cent,  of  the  theoretical  efficiency  is  regularly  reckoned 
upon  in  recent  Continental  practice,  while  38  per  cent,  has  been 
reached  in  some  late  tests.  So  great  a  difference  in  favor  of  the 
internal  combustion  engine  cannot  be  lightly  passed  over  or  pooh- 
poohed  away  as  "theoretical,"  "unpractical,"  "visionary"  or  any  of 
the  other  things  which  the  unprogressive  love  to  label  the  things 
which  they  do  not  understand.  Add  to  this  that  the  internal  com- 
bustion engine  requires  no  boiler  and  takes  up  as  a  whole  no  un- 
reasonable amount  of  space,  and  it  is  sufficiently  evident  that  nothing 
save  the  greatest  difficulties  of  regulation  and  most  serious  depre- 
ciation can  keep  it  from  forging  forward  along  the  line  of  heavy 
power  production. 


As  to  the  difficulties  of  regulation,  they  are  said  to  have  been 
greatly  reduced  in  the  large  engines  built  of  late.  Indeed,  such 
engines  have  already  been  applied  to  electric  driving  and  to  operating 
trains  of  rolls  in  the  rolling  mills.  We  do  not  yet  know,  however, 
whether  the  governing  has  been  made  quite  good  enough  for  certain 
kinds  of  electric  service  railways  in  particular.  For  such  work  as 
is  fairly  steady  gas  engines  already  govern  with  sufficient  exactness, 
but  the  comparatively  complicated  cycle  of  many  of  these  machines 
does  not  lend  itself  readily  to  sensitive  governing,  and  actual  data 
on  governing  of  the  big  Continental  machines  are  wanting.  On  the 
score  of  depreciation,  it  must  be  admitted  that  the  very  high  tem- 
peratures reached  in  the  gas  engine  cylinder  are  difficult  to  deal  with, 
but  great  progress  has  been  made  in  cooling  devices  and  in  minimiz- 
ing the  effects  of  local  temperature,  so  that  the  questions  of  repairs 
and  depreciation  are  likely  to  get  a  far  more  favorable  answer  than 
would  have  been  the  case  a  few  years  ago.  Yet  it  must  be  said  that 
gas  engines  on  the  large  scale  have  not  been  in  use  long  enough  to 
get  a  clear  idea  of  their  real  wearing  properties,  though  on  the 
other  hand  reports  derived  from  engines  driven  by  blast  furnace 
gases  for  which  service  many  of  the  largest  are  used,  would  be  less 
favorable  than  normal,  owing  to  the  evil  effects  of  dust  not  yet 
entirely  obviated.  Certain  it  is  that  if  depreciation  is  as  moderate 
as  recent  reports  indicate  is  probable,  and  governing  can  be  made 
as  effective  in  big  engines  as  in  those  of  moderate  size,  the  gas  engine 
is  likely  to  play  a  very  important  part  in   future  power  production. 
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Pronrammc  of  the  Street  Railwav  C'onventiotis  at 
Saiatona. 

I'lum  ail  a|)|)tMraiK'i-<<,  tin,'  varinui  sirrri  railway  conventions  ul 
S.iratoKa  SpriiiKs  iicM  week  will  iiioic  than  Mi>taiii  the  interest  and 
iiii|>i>rtaiu'e  of  |)re\iiiil>  ineeliiiK^.  While  SaralnKa  itself  has  not 
inuoh  to  show  ill  the  matter  of  electric  railways,  it  is  the  leiitei  of 
a  xery  interesting  intenirl)aii  and  Khik distance  development,  suj)- 
pleineiitiii);  ami  in  some  respects  rivaling  ihe  older  steam  r.'iihvay 
^•^sIem.  Those  who  attend  the  eoiiviiition  will  have  an  opportunity 
to  jmiRe  of  this  for  themselves. 

The  meetings  of  the  .\merican  Street  Railway  Association  will 
he  held  in  ilie  hall  room  of  the  ("iraiid  I'liioii  Hotel.  Saratoga 
Springs,  on  the  afternoon  of  Wednesday,  Septemher  J,  and  on  the 
mornings  of  Thursday,  Septemher  ,(  and  ,|.  Tiu'  proKramine  ul  liu- 
association  is  as  follows: 

Wednesday,  Seiitemher  _',  .\.  .M.  I\i|;i-.lr:iliiiii.  j  loo  1'.  M.,  h'irsl 
Session. — .-\dilress  of  w  elcome,  hy  Mayor  Knapp ;  president's  ad- 
ilress ;  report  of  the  lixeculive  Committee;  report  of  the  secretary- 
treasurer:  presentation  of  papers.  8:00  P.  M.— E.xcursion  to  Sara- 
toga Casino  upon  invilatioii  of  the  Hudson  Valley  Railni.id  Company. 

Thursday.  Septemher  j,  10:00  .A.  i\l.  Session. —  I'reseiitation  and 
discussion  of  papers,  i  :oo  P.  M. — Ii.xcursion  to  the  works  of  the 
General  Electric  Company  at  Schenectady,  upon  invitation  of  the 
(ieneral  Electric  Company. 

Friday.  SeptemlKT  4.  10:00  .-V.  M.  Session. — Election  of  officers  and 
any  mitinished  business.  I  :oo  P.  M. — Excursion  to  Lake  George  on 
train  drawn  hy  electric  locomotive,  upon  invitatiyn  of  the  Hudson 
N'allcy  Railroad  Company.  8:00  P.  M. — BaiKpiet  in  the  ball  room 
of  the  Grand  L'nion  Hotel. 

The  titles  of  the  papers  to  be  presented  are  announced  as  follows: 
"The  Right  of  Way,"  by  Herbert  H.  Vreeland,  of  New  York; 
"Comparative  Merits  of  Single  and  Double-Truck  Cars  for  City 
Service."  by  John  I.  Ik-ggs,  of  Milwaukee;  "The  Maiuifactiire  and 
Distribution  of  .-Mtcrnating  Currents  for  City  Systems."  by  Richard 
McCulloch,  of  Chicago:  "Freight  and  E.^press  on  Eljectric  Railways," 
by  J.  B.  McClary.  of  Birmingham;  "Train  Orders  and  Train 
Signals  on  Interurban  Roads,"  by  T.  E.  Mitten,  of  Buffalo;  "The 
Evils  of  Maintenance  and  Champerty  in  Personal  Injury  Cases," 
by  Michael  Bremian.  of  Detroit:  "Electrically-Welded  Joints."  by 
W'illiam  Pestell.  formerly  of  Worcester,  and  now  of  J.  G.  White  & 
Co. ;  "Steam  Turbines."  by  W.  L.  R.  F.niniet.  of  the  General  Electric 
Company,  Sclmiectady. 

The  convention  of  the  American  Railway  Mechanical  and  Elec- 
trical .\ssociation  begins  one  cfay  earlier  than  that  of  the  .'American 
Street  Railway  .Association,  or  of  the  .Vccountants'  Association.  The 
meetings  of  the  association  will  be  held  in  one  of  the  club  rooms  of 
the  Grand  Union  HoteU  very  near  the  meeting  halls  of  the  other  two 
associations,  and  the  first  meeting  will  be  held  on  Tuesday,  Septem,- 
ber  I.  10:30  A.  M.  An  address  of  welcome  will  be  e.xtended  b; 
Hon.  Edgar  T.  Brackett,  State  Senator  of  New  York  State.  The 
meetings  on  September  2,  3  and  4  will  be  called  to  order  at  10:00 
.\.  M.  The  papers  to  be  read  are  as  follows :  "Shop  Kinks."  by 
H.H.  Adams,  of  Baltimore;  "Type  M  Control."  by  W.  O.  Mundy,  of 
St.  Louis ;  "Improvements  in  Street  Car  Motors."  by  E.  W.  Olds,  of 
Milwaukee:  "Care  and  Maintenance  of  Car  Bodies."  by  C.  F.  Baker, 
of  Boston:  "Shop  Practice,"  by  Alfred  Green,  of  Rochester;  "The 
Use  and  .Abuse  of  Controlling  Mechanism,"  by  D.  P.  .Carver,  of 
Jersey  City. 

The  meetings  of  the  Street  Railway  .Accountants  of  America 
Association  will  be  held  in  one  of  the  club  rooms  at  the  end  of  the 
court  piazza  of  the  Grand  Union  Hotel.  The  following  programme 
has  been  adopted  for  the  Saratoga  meeting : 

Wednesday.  September  2.  1903.  in  Convention  Hall.  Grand  Union 
Hotel,  10:00  A.  M..  sharp. — .Annual  address  of  the  president;  annual 
report  of  the  Executive  Committee:  annual  report  of  the  secretary- 
treasurer:  paper.  "Freight  and  Express  .Accounts,"  by  Irwin  Fuller- 
ton,  general  auditor.  Detroit  United  Railway,  Detroit,  Mich. :  ap- 
pointment of  convention  committee  on  nominations ;  appointment  of 
convention  committee  on  resolutions ;  replies  to  questions. 

Thursday.  September  3.  1903,  10:00  A.  M..  sharp. — Paper.  "Car 
Maintenance  Records."  by  S.  C.  Stivers.  New  Jersey  &  Hudson 
River  Railway,  Edgevvater,  X.  J. ;  paper  or  address  by  Mr.  W.  M. 
Steuart.  of  the  L'nited  States  Census  Bureau :  report  of  the  com- 
mittee on  a  standard  form  of  report  for  electric  railways,  chairman. 


VVilliani  1'.  Il.iin,  comptroller  Washingion  Railway  61  Electric  (oni 
p:iiiy,  Wa^hnlKlon,  1).  C;  replica  to  i|ue!>lioiis. 

I'riday,  Srpuiiiber  4.  ii/\].  io;oo  A.  M,,  sharp,— Paper,  "Advanl 
iiKes  and  DisadvantaKes  of  Hag  or  I'lnvelope  Receiver  System  of 
C^onilnetors'  Deposits."  by  F.  R.  Henry,  au(htor  St.  I^uis  Transit 
Company,  St.  Louis,  Mo.;  "Cnmparisun  of  the  Municipal  Tramways 
.AsMHiaiion  of  (ireat  liritaiii.  Proposed  Standard  Classilicatioii  and 
b'orni  of  Report  with  I  lie  .American  .Standard,"  by  C.  i\.  Dully,  sec- 
retary Chicago  City  Railway,  Chicago,  111.,  chairman  Coinniitlee  on 
Standard  Classification;  report  of  Committee  on  Resolutions;  report 
uf  Coinniittee  on  N'oininations  ;  election  and  instalhitioiis  of  ofliccrs  ; 
adiiiiiriimenl. 


ProKranime  ut  American  Electrochemical  Convention. 


The  l()urili  general  meeting  of  the  American  Electrochemical 
Society  will  be  held  at  Niagara  Falls,  N.  Y.,  September  I7lh,  18th 
.ind  njth,  iix)3.  The  meeting  will  be  held  at  the  auditorium  of  the 
Cataract  lloii^e,  beginning  at  y  A.  M.,  Thursday,  September  I7lh. 
Thursday  and  Friday  afternoons  will  be  devoted  to  visits  to  power 
houses  and  certain  of  the  electrochemical  plants  which  are  open  to 
visitors,  and  to  other  points  ol  interest  in  the  vicinity.  Thursday 
evening  there  will  be  a  smoker  and  entertainment  at  the  Cataract- 
International.  I'Viday  evening  a  dance  and  reception  will  be  given 
.11  the  Cataract  House.  Saturday  evening  will  be  devoted  to  a  trip 
to  Xiagara-on-tbe-Lake.  Voungstown  and  Port  Niagara  by  boat 
and  trolley.  The  head(iuarters  will  be  at  the  Cataract  House.  The 
special  rates  at  the  Cataract  House  and  International  Hotel  are 
$3.50  to  $5.00  per  day  .American  plan.  F'or  further  information  con- 
cerning hotels,  the  local  secretary,  C.  L.  Collins,  2nd,  Niagara  Falls, 
N.  Y.,  should  be  addressed. 

•  The  following  titles  of  papers  have  been  announced:  "A  New 
Type  of  Electrolytic  Cell,"  P.  G.  Salom ;  "Manufacture  of  Ferro- 
.Alloys  in  the  Electric  Furnace,"  Dr.  George  P.  Scholl ;  "Electrolytic 
Copper  Refining."  Dr.  W.  D.  Bancroft;  "Electrometallurgy  of  Gold," 
Dr.  W.  H.  Walker;  "Some  Theoretical  Considerations  of  Resistance 
Furnaces,"  F.  .A.  J.  Fitz-Gerald;  "On  the  Supposed  Electrolysis  of 
Water  Vapor,"  F.  Austin  Lidbury ;  "Efficiency  of  the  Nickel  Plating 
Tank,"  Prof.  O.  W.  Brown ;  "Electrolysis  of  Sodium  Hydroxide,  by 
Alternating  Current,"  Carl  Hambuechen ;  "A  Practical  Utilization 
of  the  Passive  State,  of  Iron,"  Prof.  C.  F.  Burgess ;  "The  Present 
Status  of  the  Theory  of  Electrolytic  Dissociation,"  Dr.  E.  F.  Roeber ; 
"Berthelot's  Law  of  Electrochemical  .Action,"  C.  J.  Reed.  Other 
papers  are  expected  from  Dr.  J.  W.  Richards,  David  H.  Browne, 
Dr.  L.  Kahlenberg,  Prof.  C.  F.  Burgess,  A.  H.  Cowles,  and  others. 
One  session  of  the  meeting  will  be  devoted  to  the  discussion  of  the 
theory  of  electrolytic  dissociation,  which  w  ill  be  opened  by  Dr.  W.  D. 
Bancroft. 


Convention  of  Municipal  Electricians. 


The  eighth  annual  convention  of  this  association  will  be  held  at 
the  Hotel  Rudolf.  .Atlantic  City.  N.  J.,  Wednesday,  Thursday  and 
Friday,  September  2,  3  and  4,  1903. 

The  secretary,  Mr.  Frank  P.  Foster,  will  be  at  headquarters  on  the 
day  preceding  the  opening  session,  i.  e.,  September  i.  Members  and 
friends  who  desire  to  go  via  New  York  Cify  should  communicate 
with  Mr.  F.  C.  Mason,  chairman  Committee  on  Transportation,  16 
Smith  Street,  Brooklyn.  N.  Y.,  at  once,  giving  the  number  expected 
in  their  party.  The  train  will  leave  foot  of  Liberty  Street,  via  Cen- 
tral Railroad  of  New  Jersey,  at  3.40  P.  M.,  Tuesday,  September  I. 
Round  trip  tickets  good  for  15  days,  $4.75.  This  will  allow  all  who 
wish  to  remain  over  Labor  Day  at  Atlantic  City. 

.A  very  interesting  programme  has  been  outlined.  There  will  be 
given  a  lecture  on  wireless  telegraphy  by  Mr.  .A.  Frederick  Collins 
of  New  York.  This  will  be  illustrated  by  actual  working  apparatus 
and  lantern  slides.  Besides  this  there  will  be  given  a  demonstration 
of  the  Cooper-Hewit  mercury  vapor  lamp  and  static  converter  by 
Dr.  M.  von  Recklinghausen,  and  Mr.  Percy  Thomas.  There  will 
also  be  shown  a  lamp  that  has  never  before  been  exhibited  in  public. 
.Associate  members  desiring  to  exhibit  should  communicate  with  Mr. 
William  E.  Cochran,  manager  Hotel  Rudolf.  The  opening  session 
will  be  called  to  order  promptly  at  9.30  A.  M.,  Wednesday.  Septem- 
ber 2. 


August  29,  1903. 
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Electric  Traction  in  Sydney,  New  South  Wales. 


By  Arthur  C.  F.  Webu,  M.  1.  E.  E. 

ELECTRIC  traction  in  Sydney,  New  South  Wales,  if  somewhat 
slow   in  coming  has  evidently  come   to  stay,  steady  progress 
having  been  shown  since  the  first  city  line  was  laid  in  George 
Street.    An  e.xperimcntal  line  laid  in  1890  on  a  short  connecting  line 
between  the  adjacent  suburbs  of  Randwick  and  Waverly  was  after- 
wards,  in   1893,   removed  to  the  North  Side  of  the  harbor  and   re- 


FIG.  I. — ULTIMO  POWER  HOUSE. 

erected  as  an  extension  of  the  cable  system.  Various  extensions  were 
made,  but  all  on  that  side  of  the  harbor,  and  as  continuations  of  the 
cable  line  to  Mosman's  Bay  and  Wilioughby.  The  first  line  put  down 
for  permanent  running  on  the  South  Side  was  an  extension  of  the 
cable  system  also,  and  ran  from  the  terminus  of  Ocean  Street  to  Rose 
Bay,  a  distance  of  about  ij'4  miles.  Shortly  afterwards  came  the 
inauguration  of  a  line  to  run  down  George  Street,  the  principal 
thoroughfare  from  Circular  Quay,  where  many  of  the  busiest   ferry 


carrying  purposes  and  not  far  from  Darling  Harbor,  from  which 
the  supply  of  water  for  condensing  purposes  is  pumped.  The  build- 
ing is  arranged  with  offices,  battery  room,  pumping  chambers,  etc., 
in  front,  and  engine  house  and  boiler  house  side  by  side  behind  the 
office  building.  The  engine  room  is  98  ft.  wide  and  boiler  room 
85  ft.  wide,  and  both  are  capable  of  extension  longitudinally  to  an 
extreme  length  of  500  ft.  The  first  portion  constructed  was  100  ft. 
long  and  extensions  of  170  ft.  of  both  engine  and  boiler  houses  have 
now  been  added. 

The  first  portion  of  plant  erected  comprised  four  sets  of  steam 
generators,  each  of  850-kw  capacity,  consisting  of  General  Electric 
multipolar  generators  (F"ig.  3)  directly-connected  to  Allis  compound 
horizontal  engines  and  so  arranged  in  two  rows  that  one  condenser 
may  serve  two  engines.  The  generators  have  12  field  poles,  tlie 
armatures  being  slotted  and  drum-wound  and  weigh  about  21  tons 
each ;  the  fly-wheels  are  compound,  the  rims  being  reinforced  with 
steel  plates,  turned  up  in  position,  are  20  ft.  in  diameter  and  weigh 
about  40  tons.  Each  set  is  capable  of  an  overload  of  50  per  cent,  for 
a  period  of  one  hour  or  an  overload  of  100  per  cent,  for  "kicks" 
without  injury. 

The  boilers  are  arranged  in  two  rows,  there  being  14  in  the  first 
instalment.  They  are  multitubular,  of  300  hp  each.  The  circulating 
inmips  are  Blake  centrifugal,  and  the  feed  pumps  Blake  three-throw 
plunger,  all  electrically-driven,  and  the  air  pumps  for  Wheeler 
condensers  are  Blake  steam-driven. 

Over  each  row  of  generators  is  a  traveling  crane  with  a  span  of 
48  ft.,  each  motion  is  controlled  by  a  separate  motor,  General  Electric 
standard  railway  type  being  used  for  traveling  and  hoisting  and 
a  25-hp  General  Electric  motor  for  traverse,  all  motors  being  series- 
wound  with  rheostatic  control.  The  lifting  capacity  of  the  crane 
is  30  tons. 

The  new  engine  room  extension  (Fig.  2)  consists  of  an  addition 
of  170  ft.  to  the  southern  end  of  the  old  engine  room,  making  the 
present  size  98  ft.  x  270  ft.  The  height  of  this  building  from  ridge 
to  basement  floor  is  100  ft.,  and  from  tie-rods  to  engine  room  floor 
55  ft.  This  extension  provides  for  six  i.soo-kw  sets,  three  of  which 
are  now  in  operation.  Each  set  comprises  a  vertical  cross-compound 
Allis  engine  direct-coupied  to  a  General  Electric  three-phase  alter- 
nator, 25  cycles,  supplying  131  amp.  per  phase  at  6,600  volts,  and 
designed  for  an  overload  of  25  per  cent,  for  two  hours.  The  engines 
run  at  75  r.p.m.  The  fly-wheel  carrying  the  rotating  field  is  29  ft. 
in  diameter  with  a  rim  36  in.  x  14  in.,  the  total  weight  of  each  set 
being  about  450  tons. 


Figs.  2  and  3. — New  .and  Old  Engine  Rooms,  Ultimo  Power  House. 


services  terminate,  to  the  railway  station  and  on  to  I'yrmont.  This 
was  intended  as  a  further  experiment  to  prove  the  practicability  or 
otherwise  of  displacing  the  steam  service  entirely  by  electric  traction, 
but  before  the  plans  were  completed  it  was  decided  to  make  provi- 
sion for  power  for  other  lines,  and  eventually  the  power  house  was 
so  planned  as  to  allow  of  extensions  to  supply  power  for  the  whole 
tramw-ay  system. 

The   power   house    (Fig.    i)    is    conveniently    situated   at   Ultimo, 
close  to  the   railway  from   which  a  special   siding  is   run   for  coal- 


The  height  of  boiler  room  from  ridge  to  ash  tunnel  floor  is  118 
ft.  and  from  tie-bars  to  ground  floor  T]  ft.  In  addition  to  the  old 
chimney  stack  two  new  chimneys  227  ft.  high  have  been  erected  one 
on  either  side  of  the  boiler  room.  The  new  boilers  consist  of  sixteen 
250-hp  Babcock  &  Wilcox  make  designed  for  a  working  pressure  of 
160  pounds.  They  are  fitted  with  Babcock  &  Wilcox  chain  grate 
automatic  stokers,  operated  by  a  small  vertical  steam  engine.  Pro- 
vision is  made  for  bringing  the  total  number  up  to  60  boilers  of  this 
type  and  capacity.     Under  normal  conditions  each  boiler  is  capable 
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of  cvapiiriitiiiK  7.500  )iuuiid!>  ol  wuli-r  per  limir.  Aiitutnutic  cuul  uiiil 
ash-haiulliiiK  pliiiit  is  used.  Coal  biiiikerii  having  a  capacity  of  3,500 
tons  art-  placi-d  alKivr  llir  upper  tier  of  boilers;  the  cual  is  dumped 
Iroin  the  railway  truck>  ihrouKh  a  cruslicr,  which  reduces  it  to  a 
j-in.  i[aut:e  and  passes  it  on  to  the  bucket  elevator,  576  ft.  long,  with 
-•88  buckets.  This  elevator  raises  at  a  rate  of  40  tons  per  hour.  The 
coal  is  carried  by  shoots  to  the  stokers;  the  ash  produced  by  the 
boilers  is  fed  thrnuKli  sluuits  by  gravity  to  ash  cars  standing  under 
the  ash  hopper  ni  the  basement  of  the  boiler  house.  These  ash  cars 
deliver  the  ashes  to  the  same  line  of  buckets  lliat  handle  the  coal, 
and  ashes  are  thus  uutomalic:dly  elevated  to  a  targe  bin  at 
the  top  of  a  steel  tower  on  the  outside  of  the  boiler  house,  lien- 
they  are  dumped  and  the  ashes  descend  by  gravity  and  are  loaded 
into  trucks  and  conveyed  by  rail  to  the  ash  dump  anywhere  along 
the  line  of  railway. 

Ill  the  auxiliary  plant  there  are  three  vertical  compoimd  l)eam  air 
pumps  for  condensers  .ind  three  compoiiiul  horizontal  circulating 
pumps  nil  of  Worthingtoii  manufacture,  and  two  combined  air  and 
circulating  pumps  for  the  exciter  engines  and  stoker  engines.  The 
exhaust    from   all   auxiliaries   is  carried   to   two   feed   water  heaters. 


FIG.  4. — HIGH-TENSION  SWITCHBOARD,  ULTIMO  POWER  HOUSE. 

each  of  1.200  sq.  ft.  licatiiig  surface,  situated  beneath  the  upper  boiler 
room  floor  between  the  two  new  chimneys.  The  crusher  is  driven 
by  a  20-hp  enclosed  motor  and  the  bucket  conveyor  by  a  15-hp  motor. 

Lubrication  is  carried  out  through  a  complete  gravity  system  by 
means  of  oil  pumps  in  basement  and  tanks  in  roof.  The  overhead 
crane  in  the  new  part  of  the  building  was  built  by  the  Morgan 
Engineering  Company,  and  is  operated  by  a  30-hp  motor  for  hoist, 
5-hp  for  travel  and  50-hp  for  traverse,  giving  speeds  of  10  ft.,  100 
ft.  and  150  ft.  per  minute  respectively,  with  a  load  of  .'.;  tons. 

The  new  high-tension  sw-itchboard  (Fig.  4)  is  situated  on  a  gallery 
running  across  the  engine  room  between  the  old  and  new  plant. 
There  are  six  generator  panels,  five  feeder  panels,  three  exciter 
panels,  one  exciter  summation  panel,  and  one  generator  summation 
panel.  Each  generator  panel  is  equipped  with  three  single-pole, 
single-throw  oil  switches,  one  switch  for  each  phase,  each  phase  being 
in  a  separate  compartment  of  brick  and  soapstonc.  All  switches  are 
connected  by  bell  cranks  and  levers  to  a  mechanical  switch  on  the 
working  face  of  the  board.  There  are  also  two  reverse-current 
relays,  each  consisting  of  a  J^-hp,  direct-current  motor  with  the 
necessary  limit  stops,  etc.  The  instruments  on  each  generator  panel 
comprise  one  induction  type  recording  wattmeter,  indicating  watt- 
meter, ammeter  for  main  generator,  ammeter  for  field  circuit,  volt- 
meter reading  to  8,000  volts  of  Thomson  inclined  coil  edgewise  type, 
all  instruments  being  connected  through  transformers,  the  actual 
potential  on  the  working  face  of  the  board  being  no  volts.  In 
addition  there  is  a  field  switch  and  synchronizing  plug. 

There  is  also  an  arrangement  by  which  the  speed  of  the  engine  can 
be  controlled  from  the  board,  consisting  briefly  of  a  %-hp  series 
motor  geared  to  a  screw  shaft,  which  changes  the  position  of  the 
governor  weights  and  varies  position  of  cut-ofT.  It  is  provided 
with  limit  stops  in  each  direction  and  is  controlled  by  a  switch  on 
the  board.  Synchronism  is  indicated  by  the  voltmeter  and  lamp 
method,   the   lamp    being   connected   to   two   transformers,   one    for 


tnachinc  and  the  other  for  bus-bars  in  such  manner  that  the  lamp 
is  out  when  synchronisni  is  attained.  There  is  also  a  |)ush  button 
switch  for  signalling;  it  has  three  buttons:  red,  black  and  white; 
on  the  red  being  closed  a  lamp  is  lit  behind  the  necessary  signal  to 
indicate  that  a  certain  machine  should  be  started  and  rings  a  gmig  to 
attract  the  engineer's  attention  to  the  visual  signal.  'I'he  black  button 
is  used  to  operate  a  similar  signal  to  indicate  the  necessity  of  shutting 
down  the  ciikiim-  ;ind  the  while  biitinn  is  used  to  replace  either  signal 

The  geiieraidr  sumination  panel  measures  the  entire  output  of 
all  generators  atul  contains  a  total  recording  wattmeter  of  induction 
type,  three  Thoiiisiin  inclined  coil  edgewise  ammeters,  one  for  each 
phase,  and  three  similar  voltmeters  to  show  whether  the  system  is 
balanced.  Also  two  Thomson  edgewise  indicating  wattmeters,  the 
readings  of  which  added  together  will  give  the  total  output  and  the 
ratio  of  the  power  factor,  and  a  small  three-pole  switch,  which  dis- 
connects the  pressure  coils  of  all  wattmeters.  Of  the  five  feeder 
panels  there  arc  four  for  double-unit  sub-stations  and  one  for  single- 
unit.  Each  carries  a  switch  similar  to  the  generator  switches,  except 
that  there  is  also  an  automatic  attachment  which  lights  up  a  red  lamp 
to  indicate  that  the  circuit-breaker  attachment  has  acted,  and  the 
reverse-current  relay  also  lights  up  a  red  signal  lamp.  There  is  also 
on  each  an  induction  type  recording  wattmeter  :nul  three  Thomson 
inclined  coil  ammeters. 

The  summation  exciter  panel  has  two  voltmeters,  one  on  bus-bars 
.md  the  other  can  be  plugged  to  either  machine.  Rheostats  arc 
all  below  the  board  and  are  operated  by  vertical  shafts.  The  direct- 
current  switchboard  consists  of  four  generator  panels,  one  generator 
summation  panel,  one  exciter  panel,  one  battery  panel  and  seventeen 
feeder  panels,  all  of  the  usual  standard  General  Electric  Company's 
pattern.  From  this  board  is  also  supplied  power  for  the  lighting  of 
ihe  Central  Railway  station  at  Redfern,  Eveleigh  yards,  Darling 
Harbor  yards  and  Goods  Sheds,  Darling  Island  grain  sheds,  power 
house,  etc.,  and  power  for  operating  grain  elevators,  Pyrmont  and 
Glebe  swing  bridges,  sewerage  pumps,  etc. 

Sub-stations  are  located  at  Bondi,  Randwick,  Newtown,  North 
Sydney  and  City  (Macquarie  Street),  four  being  double-unit  and  one 
single-unit  stations.  Each  unit  comprises  three  175-kw  static  trans- 
formers, one  450-kw  rotary  converter,  having  a  maximum  load  for 
two  hours  of  600  kw ;  a  storage  battery  of  600  kw  maximum  dis- 
charge capacity  and  a  loo-kw  reversible  booster.  In  the  transformers 
the  pressure  is  reduced  to  375  volts  and  in  the  rotary  converter  it 
is  converted  into  direct  current  at  600  volts.  The  booster  is  wound 
in  such  manner  that  all  of  the  peak  above  the  output  of  the  con- 
verter will  be  thrown  on  the  battery. 

The  city  sub-station,  for  instance,  comprises  two  separate  build- 
ings The  converter  house,  50  ft.  x  30  ft.  and  17  ft.  in  height  in  the 
clear  will  contain  transformers,  rotary  converter,  booster  and  switch- 
board, and  is  fitted  with  an  overhead  traveling  crane.  The  battery 
house  is  in  two  stories,  the  dimensions  of  each  room  being  50  ft.  x 
40  ft.  and  10  ft.  high,  and  carries  two  Tudor  batteries,  each  consisting 
of  280  cells,  each  of  500  amp. -hour  capacity  for  a  one-hour  discharge. 

The  switchboard  for  a  double-unit  sub-station  will  contain  two 
alternating-current  rotary  converter  panels,  two  direct-current  rotary 
converter  panels,  two  booster  motor  panels,  two  booster  generator 
panels,  tw-o  battery  panels  and  about  five  feeder  panels;  also  two 
high-tension  panels  carrying  high-tension  oil-break  switches  and 
edgewise  voltmeters  reading  to  8,000  volts.  The  circuit-breakers  on 
the  motor  side  of  the  booster  are  connected  to  the  battery  circuit- 
breaker  and  all  fields  are  connected  to  discharge  rheostats.  The 
rotary  converters  can  be  either  separately  or  self-excited.  Each  of 
the  alternating-current  converter  panels  contains  a  voltmeter  and 
synchronizing  lamp. 

The  high-tension  feeder  cables  have  triple-core  paper  insulation 
and  are  lead-covered.  They  are  laid  in  a  wood  trough  of  double 
planking  and  run  in  solid  with  compound  with  a  layer  of  bricks  on 
top  as  a  safeguard  and  warning  to  the  ubiquitous  man  with  the  pick. 
The  George  Street  and  Harris  Street  lines  are  equipped  with  center- 
pole  construction,  except  at  the  end  of  George  Street,  where  the 
width  of  the  thoroughfare  did  not  admit  of  it.  Mannesmann  steel 
poles  are  used  with  iron  brackets  and  cast-iron  ornamental  bases 
and  fittings,  set  in  concrete  with  a  trachyte  protective  kerb,  the  track 
being  laid  with  7  ft.  centers.  On  the  latter  lines,  which  have  been 
equipped  by  the  Railway  Commissioners  (who  are  responsible  for 
the  running  of  the  trams  after  construction),  regular  span  wire 
has  been  adopted,  with  side  poles  and  brackets  on  single-line  work 
in  distant  suburbs  with  a  light  service.     The  trolley  wire  is  mostly 
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figure  8  shape,  having  a  sectional  area  of  about  0.13  scj.  in.  Billings 
&  Spencer,  Pass  &  Seymour  and  English  Electrical  Engineering 
Companies'  overhead  material  is  used. 

The  permanent  way  on  the  George  Street  and  other  main  lines 
consists  of  83-pound  rails  Vignoilcs  pattern,  laid  upon  concrete  with 
a  wood-block  roadbed,  the  joints  being  bonded  with  Edison-Brown 
plaster  bonds;  "Crown"  and  "Chicago"  bonds  also  being  used.  As 
a  supplementary  return  a  copper  cable  of  0.45  scj.  in.  sectional  area 
is  laid  between  each  track  from  Circular  Quay  to  the  railway  station, 
and  each  cable  is  connected  to  alternate  rails  on  either  side.  These 
cables  are  laid  against  the  inner  rails  of  their  respective  tracks  and 
cross-connected  every  60  yards,  the  connection  between  the  cabl' 
and  inner  rail  being  made  with  a  special  gun  metal  clip  bolt,  which 
has  a  lug  bent  around  and  sweated  to  the  cable,  and  is  provided  with 
a  shank  to  pass  through  the  web  of  the  rail.  A  copper  strip  i^^  in. 
wide  X  3/16  in.,  having  one  end  bent  around  and  sweated  to  the 
cable,  joins  it  to  the  outer  rail,  the  other  end  being  amalgamated 
and  clamped  to  the  web  of  the  rail  by  a  gun  metal  bolt.  The  bolt 
heads  and  nuts — also  amalgamated — are  slightly  undercut  to  form 
a  receptacle  for  retaining  a  little  plastic  alloy.  At  the  intersection 
of  George  and  Liverpool  Streets  nine  cables  each  of  0.45  sq.  in. 
sectional  area  are  joined  to  the  rails  as  supplementary  returns  and 
return  to  the  power  house  at  Ultimo  by  a  short  cut.  The  supple- 
mentary cables  are  all  coated  with  Stockholm  tar  and  the  joints 
between  rails  and  copper  strips  are  served  with  a  coat  of  P.  &  B.  paint. 

The   feeder   cables   for   George   Street   are  placed  underground   in 


FIG.    5. — E.XTERIOR    OF    SUB-ST.\TI0N. 

Callender-Webber  casing,  made  of  a  concrete  of  bitumen  and  wood 
fibre,  laid  partly  under  the  footpath  and  partly  under  the  roadway 
between  the  tracks,  brick  pits  being  employed  for  junction  boxes  with 
cast-iron  draw  boxes.  The  brick  pits  are  4  ft.  x  3  ft.  and  5  ft.  deep 
and  are  drained  into  the  sewer.  Sealed  cast-iron  junction  boxes 
were  used  at  first,  but  had  to  be  abandoned  on  account  of  the  diffi- 
culty found  in  keeping  them  water-tight.  A  nine-way  conduit  is 
laid  to  the  junction  of  Liverpool  and  George  Streets;  where  the  first 
feeder  taps  ofT  there  are  eight-way  runs,  reducing  to  six.  This 
conduit  carries  five  feeder  cables  for  the  main  city  line  and  two 
for  the  North  Sydney  service,  crossing  under  the  harbor.  The  feeder 
cables  for  the  low-tension  work  are  Callender's  make,  0.45  sq.  in. 
sectional  area,  with  an  over-all  diameter  of  about  i}i  to  1%  in.  For 
extension  feeders  weather-proof  cables  have  been  run  overhead  of 
approximately  the  same  sectional  area. 

Several  types  of  cars  are  in  use,  but  the  car  which  has  been  found 
most  suitable  for  all-round  work  (Fig.  8)  and  was  for  some  time 
adopted  as  a  standard  is  described  as  a  combination  bogie  or  double- 
dummy  car,  and  a  large  number  of  cars  have  been  built  of  this 
pattern.  It  has  an  end-to-end  platform  length  of  36  ft.,  with  a 
width  of  6  ft.  3  in.,  and  is  carried  on  two  four-wheeled  bogies.  It 
weighs  about  10  tons.  It  is  constructed  to  .seat  comfortably  48 
passengers,  the  accommodation  being  provided  in  a  central  com- 
partment entirely  enclosed,  and  open-sided  seats  at  each  end;  these 
open-sided  seats  can  be  reversed  so  that  passengers  may  be  better 
protected  from  the  weather  if  necessary  and  can  be  closed  in  with 


water-proof  blinds.  The  under  frame  is  of  pitch  pine,  the  car 
framing  of  Tasmanian  blackwood,  with  Kauri  pine  for  ceilings  and 
panels  of  basswood.  The  trucks  are  of  Brill  &  Peckham  construc- 
tion, and  Standard  and  Christensen  air  brakes  are  used. 

There  are  at  present  in  use  some  578  cars  made  up  of  93  four- 
wheeled    motor   cars   and    trailers,   seating   52   passengers   each,    251 


FIG.    6. — INTERIOR   OF    SUB-STATION. 

Standard  double-bogie  cars,  seating  48  passengers,  16  American  bogie 
cars  seating  49  passengers,  16  bogie  cross-seated  cars  seating  70 
passengers,  and  202  coupled  four-wheeled  cross-seated  cars  seating  45 
passengers.  This  latter  type,  which  is  very  popular  and  seems  likely 
to  become  the  standard,  is  modeled  on  the  old  steam  cars.  For  the 
year  ending  July  x,  1902,  the  trams  ran  7,202,000  car-miles  and  car- 
ried 84,000,000  passengers,  earning  £495,000,  with  an  expenditure  of 
£429,000,  netting  well  over  3  per  cent,  on  the  capital  outlay  of 
£2,059,000. 

The  North  Sydney  system  was  until  lately  run  by  a  separate  plant 
located  in  the  cable  power  house,  and  next  by  underground  low- 
tension  feeders  laid  under  the  harbor.  Then  the  cable  lines  were  all 
converted  to  electric  and  now  there  is  a  new  sub-station  supplied  by 
means  of  high-tension,  three-phase  feeders  laid  under  water  from 
Dawes  to  Milton's  Point.    North  Sydney,  a  thickly-populated  suburb 


FIG.    7. — SUD-STATION    STORAGE    BATTERY. 

or  collection  of  suburbs  on  the  North  Side  of  the  harbor,  is  served 
by  lines  of  ferry  steamers  running  from  the  city  at  Circular  Quay 
to  various  points.  From  Milton's  Point  until  recently  a  cable  train 
carried  a  large  proportion  of  the  traffic  up  the  hill  to  Ridge  Street, 
from  which  point  the  electric  service  commenced  running  to  Gore 
Hill,  Willoughby,  Military  Road  and  Mosman's  Bay,  the  latter  line 
and  Neutral  Bay  line  also  running  down  to  the  shores  of  the  harbor 
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uiiil  pickiiiK  lip  piisscngcrs  from  other  lines  of  ferry  •ileaniers.  'I'lic 
N'orlli  Svilney  service  is  a  heavy  one,  inaMiiiu'h  as  llic  grutiiul  rises 
strnthly  from  the  shores  of  tlie  harbor  until  it  reaches  a  height  of 
about  ,ux)  It.  at  tlie  terminus  of  the  (iore  Hill  line,  so  thai  a  heavy 
loail  comes  mi  as  each  ferry  steamer  conies  m  and  discharKcs  its  load 
of  passengers.  'I'ilis  applies  e(pially  to  the  Mosuian's  May  and 
Neutral  Hay  services,  which  also  rise  steadily  up  hill.  The  Mosman's 
Hay  line,  thoiiKh  short,  is  very  severe,  both  in  the  way  of  grades  and 
curves,  as  the  road  rises  all  the  way  from  the  w.iler's  edge  and  con- 
sn|Ueully  there  is  a  very  small  percentaRc  of  level  or  straight  road, 
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the  average  grade  throughout  being  i  in  i8  and  the  ruling  grade 
I  in  IJ,  which  is  on  a  curve  of  2j/S  chains  radius.  Of  the  whole 
distance  of  64  chains,  25  chains  are  on  a  grade  of  I  in  13  or  over. 

The  total  length  of  all  the  Sydney  tramways  consists  at  present 
of  about  115  miles  of  track,  45  miles  of  double  track  and  25  miles 
single  track.  The  greater  portion,  in  fact  all  but  a  very  small 
portion,  is  worked  electrically.  It  is  an  interesting  feature  of  this 
excellent  system  that  so  much  of  the  apparatus  and  material  should 
have  been  furnished  from  the  United  States. 


Bell  Telephone  Growth  in  Missouri. 


Officials  of  the  Bell  Telephone  Company  of  Missouri  estimate  that 
more  than  $7CX),ooo  will  be  expended  for  improvements  in  and  around 
St.  Louis  during  the  year  1903.  In  the  city  the  17,000  ft.  of  conduits 
which  were  built  last  year  are  being  cabled,  which  work  will  be 
completed  in  a  short  time.  The  company  will  then  have  over  1,500,- 
000  ft.  of  underground  conduits  in  St.  Louis. 

Two  new  exchanges  are  now  building,  one  at  Grand  and  McRee 
Avenues,  and  the  other  on  Delmar  Avenue,  east  of  Lake  Avenue. 
The  one  at  Grand  and  McRee  Avenues  will  be  completed  within  a 
month,  and  will  be  called  the  '"Grand"  exchange;  the  other  will  be 
completed  by  the  first  of  the  year  and  will  be  called  the  "Delmar" 
exchange.  Several  other  exchanges  have  recently  been,  completed 
and  in  all  the  company  now  has  ten  exchanges  situated  in  dififerent 
parts  of  the  city.  Next  year  more  exchanges  are  to  be  built  in 
South  St.  Louis. 

Additional  switchboards  are  being  installed  in  the  main  exchange 
at  Tenth  and  Olive  Streets.  At  present  the  company  is  too  cramped 
to  give  its  best  service.  With  the  new  switchboards,  however,  19,000 
subscribers  can  be  accommodated  at  the  main  exchange.  The  com- 
pany at  the  present  time  is  doing  much  more  work  out  of  the  city 
than  in.  A  line  is  now-  in  the  course  of  construction  from  St.  Louis 
to  Little  Rock,  Ark.  The  line  from  Little  Rock  to  Poplar  BlufT  is 
almost  completed.  One  hundred  and  sixty  miles  still  remain  to  be 
finished  from  St.  Louis  to  Poplar  Bluff.  When  this  line  is  finished 
it  will  be  extended  southward  to  the  Gulf  and  will  take  in  all  towns 
on  the  Iron  Mountain  Railroad  from  St.  Louis  to  Little  Rock.  It 
will  carry  five  circuits.  In  the  near  future  the  company  will  give  all 
towns  in  the  southeastern  part  of  Missouri  service  over  connecting 
lines.  A  line  will  be  extended  to  Cape  Girardeau  inside  of  two 
m.onths. 


Hv  S.  N.  Tayu)K,  I'm    I) 

Till-',  description  here  given  represents  an  experimental  street 
railway  manufactured  at  the  Scluickert  Works,  Nuremberg, 
Ciermany,  known  as  the  "Contact -Kiiob"  system.  While  it 
cnst.s  mure  to  inst:i|l  this  system  than  it  does  the  trolley  system,  yet 
it  costs  less  th.'in  the  ordinary  cundiiil  system,  and  it  is  claimed  that 
when  once  installed  it  costs  little  or  nothing  to  keep  it  in  working 
ortler. 

In  the  center  uf  the  track  is  a  row  of  iron  knobs  ur  contact  studs. 
The  studs  are  sep.ir.itely  insulated  and  imlied<led  in  blocks  of  stone, 
and  sunk  in  the  track  bed  at  intervals  of  some  six  feet  apart  midway 
between  the  rails.  The  knobs  thus  located  project  about  an  inch 
above  the  p.ivenunt,  and  it  is  from  these  that  the  current  is  to  be  re- 
ceived. I'rom  e:ich  knob  a  wire  goes  first  to  a  relay  then  to  the  posi- 
tive main  ;  and  both  lend  wires  and  positive  main  arc  carefully  and 
l)ermanenily  insulated  and  buried  underground,  requiring  no  further 
attention.  The  purpose  of  the  relay  is  to  throw  the  contact  stud  into 
circuit  as  the  car  passes  over  it  and  to  tjirow  it  out  again  immediately 
after. 

The  track  is  divided  into  sections  of  say  one  hundred  yards  each, 
and  for  each  section  there  is  a  section  box  into  which  the  relays  for 
that  section  are  placed.  The  section  boxes  are  fitted  up  with  relays 
and  placed  in  proper  adjustment  before  they  leave  the  factory,  so 
that  all  that  is  to  be  done  with  respect  to  them  after  the  new  track 
has  been  laid  is  to  place  the  boxes  in  position  and  to  connect  the  lead 
wires  to  them.  They  are  usually  sunk  in  the  ground  by  the  side  of 
the  track  and  closed  in  by  a  water-proof  cover.  They  are  easily 
accessible  and  made  large  enough  for  a  man  to  enter  them  to  inspect 
the  relays  at  regular  intervals. 

The  cars  and  motors  of  this  system  are  the  same  as  those  of  all 
ordinary  electric  street  railways  with  very  slight  exceptions.  The 
current  enters  the  motor  by  means  of  an  especially-constructed 
contact  chain,  which  is  stretched  beneath  the  car  just  above  the  street 
surface.  As  the  car  moves  forward  or  backward,  this  chain  rubs 
upon  the  row  of  contact  knobs  in  the  middle  of  the  track.  The  cur- 
rent enters  the  motor  from  these  knobs  and  leaves  it  in  the  usual 
manner,  passing  to  the  rails.  The  important  part  of  the  system  is 
the  mechanism  by  which  these  knobs  are  thrown  into  circuit  as  the 
car  passes  over  them  and  thrown  out  again  as  soon  as  the  car  has 
passed.  The  relay  connections  are  given  in  the  accompanying  sketch 
and  their  method  of  operation  is  as  follows: 

Assume  that  the  car  is  moving  toward  the  right  in  the  figure  and 
that  for  the  time  being  the  contact  chain  is  resting  on  the  contact 
knobs  3  and  4.  The  current  then  enters  the  motor  through  both  of 
these  contacts,  which  at  this  time  are  connected  directly  to  the  posi- 
tive main,  43.  While  the  current  is  passing  through  9  and  3  to  the 
motor,  it  is  also  passing  from  9  through  magnet  21  ;  on  the  one  side 
it  goes  through  magnet  25  of  relay  .-]  to  the  negative  rails,  and  on  the 
other  side  through  magnet  35  of  relay  E,  likewise  to  the  rails.  In 
like  manner  in  relay  D  the  current  is  passing  not  only  into  the  motor 
through  4.  but  also  from  10  through  magnet  22,  thence  through 
magnet  26  of  relay  B  on  the  one  side  and  through  magnet  36  of 
relay  F  on  the  other. 

The  action  produced  by  the  passage  of  the  current  through  magnets 
25  and  26  is  first  to  short-circuit  magnets  19  and  20  by  pulling  down 
armature  37  and  38,  then  to  disconnect  i  and  2  from  the  positive  main 
by  forcibly  breaking  the  circuit  at  13  and  14.  Thus,  if  i  and  2  had 
not  been  thrown  out  of  circuit  till  now  they  would  have  been  dis- 
connected at  this  instant.  In  the  further  progress  of  the  car,  how- 
ever, if  the  contact  chain  touches  5  before  it  has  left  contact  3,  then 
at  first  the  current  does  not  pass  through  magnet  23  of  relay  E,  for 
that  coil  remains  short-circuited  by  armature  41  as  long  as  the  cur- 
rent from  relay  C  passes  through  magnet  35.  For  the  first  instant, 
therefore,  the  current  from  11  passes  through  shunt  41.  thence 
through  magnet  27  of  relay  C  to  the  rails.  The  eflfect  of  this  is  first 
to  short-circuit  magnet  21  by  pulling  down  the  shunt  armature  39 
and  then  to  forcibly  separate  armature  15  from  connection  9.  Thus 
contact  knob  3  is  thrown  out  of  circuit  even  before  the  contact  chain 
has  left  it.  But  the  instant  that  the  circuit  is  broken  at  15.  magnet  35 
in  relay  E  is  also  thrown  out  of  circuit,  so  that  the  shunt  armature, 
41,  is  immediately  pulled  up  by  the  spring.  The  current  from  i  then 
passes  through  magnet  23,  pulls  the  armature  17  into  contact  with 
II.  and  thus  completes  the  working  circuit  from  the  positive  main 
to  the  motor  through  contact  5  and  the  contact  chain,  44.    This  oper- 
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ation  is  repeated  every  time  the  contact  chain  reaches  a  new  contact 
knob,  and  the  process  is  perfectly  automatic  whether  the  car  is 
moving  forward  or  backward. 

With  all  these  precautions  taken  to  disconnect  the  lead  wires  from 
the  main  it  would  hardly  be  possible  for  a  surface  knob  to  remain 
alive  after  the  contact  chain  has  left  it.  But  if  by  any  accident  this 
should  occur  there  are  still  other  safeguards  for  rectifying  the  defect 
before  the  knob  has  passed  from  under  the  car. 

Beneath  each  end  of  the  car  there  is  a  special  testing  apparatus 
which  sweeps  each  contact  knob  just  after  the  contact  chain  has  left 
it.  If  the  knob  is  still  alive  then  a  cut-out,  which  is  connected  to 
the  main,  is  immediately  opened  by  means  of  the  testing  apparatus 
and  by  it  a  whole  section  of  say  100  yards  of  track  is  left  without 
current.  And  even  if  this  should  fail  still  it  would  not  be  possible 
for  a  live  knob  to  be  passed  unnoticed,  for  the  relays  which  have 
been  described  have  also  other  connections  not  described  here,  such 
that  it  is  not  possible  for  any  three  successive  relays  to  remain  under 
current  at  the  same  time,  nor  for  any  two  relays  which  are  dependent 
upon  each  other.  One  or  the  other  of  these  combinations  must  occur 
in  order  that  any  contact  knob  may  be  passed  without  disjunction. 
In  either  of  these  cases  the  automatic  cut-out  is  immediately  placed 
in  action  and  disconnects  the  section.  When  the  defect  is  removed, 
however,  the  main  current  cut-out  automatically  closes  the  circuit 
again. 

A  small  amount  of  current  is  required  to  operate  the  automatic 


required  is  less  than  for  other  electric  roads.  12.  Total  insulation 
far  more  perfect  than  in  any  other  system.  13.  The  contact-knob 
system  can  be  easily  combined  and  operated  with  the  trolley  system. 


The  Earth  as  a  Condenser  and    Its  Role  in  Wireless 

Telegraphy. 


In  the  past,  ideas  relating  to  the  earth  as  an  electrical  factor  have 
been  extremely  vague.  This  is  mostly  due  to  the  fact  that  the  first 
step  of  the  development  of  the  science  of  electricity  was  the  estab- 
lishment of  an  elaborate  mathematical  theory  of  electrostatics,  and 
it  became  customary  to  set  the  potential  of  the  earth  once  for  all 
equal  to  zero.  As  in  practice  we  have  to  do  only  with  differences  of 
potential,  it  does  not  matter  how  we  fi.x  the  absolute  value  of  the 
potential  and  we  may  fix  it  by  assuming  the  earth  to  be  at  zero 
putential ;  then  the  potential  of  any  other  body  is  determined  by  its 
potential  difiference  with  respect  to  earth.  This  assumption  is  un- 
attackable  as  long  as  we  restrict  our  considerations  to  the  values  of 
the  potentials  of  all  points  of  any  system  of  bodies  at  a  given  moment. 
But  this  arbitrary  assumption  has  led  to  the  popular  belief  that 
whatever  changes  take  place  in  the  electrostatic  configuration  of  a 
system  above  earth,  they  have  no  appreciable  effect  on  the  potential 
of  the  earth;  and  as  the  geometrical  dimensions  of  the  earth  are  so 
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relays,  about  half  an  ampere,  during  the  passage  of  the  car.     This 
is  cut  off  over  night  or  when  the  car  is  not  in  action. 

The  activity  of  a  relay  requires  that  current  shall  first  be  received 
from  the  contact  chain.  Upon  receipt  of  the  current  the  relay  then 
places  the  lead  wire  and  knob  into  the  working  circuit,  in  thejnanner 
described.  Thus,  if  the  contact  chain  has  once  been  disconnected 
from  the  main,  the  relays  under  it  must  first  be  energized  through 
the  chain  from  some  external  source,  before  those  relays  can  place 
in  circuit  the  lead  wires  which  are  connected  to  them.  For  this 
purpose  each  car  usually  carries  a  small  hand  magneto  machine,  a 
few  revolutions  of  which  will  energize  the  relays  and  bring  the 
motor  into  action,  after  which  the  system  is  entirely  automatic. 
The  advantages  claimed  for  this  system  are  as  follows : 
I.  The  greatest  security  possible  for  public  traffic.  2.  No  un- 
sightly overhead  wires.  3.  No  protection  necessary  against  short- 
circuits  from  telephone  wires.  4.  Affords  the  greatest  possible 
security  to  the  roller  stock  in  action.  5.  Simple  and  rapid  con- 
struction of  track  possible  without  street  obstruction.  6.  The  relays 
can  be  mounted  and  tested  in  the  section  boxes  ready  for  immediate 
use  before  the  boxes  are  taken  from  the  factory.  7.  Very  slight 
attention  and  repairs  needed  to  keep  the  plant  in  good  order.  8. 
Very  little  expert  attention  needed  and  the  inspection  can  be  per- 
formed while  traffic  is  in  progress.  9.  No  more  unskilled  labor 
required  for  this  system  than  for  any  other.  10.  The  surface  knobs 
and  contact  chains  last  for  years  without  repairs.     11.  The  current 


very  big  compared  with  those  of  any  electrical  apparatus  in  com- 
mon use,  it  has  been  popularly  assumed  that  the  potential  of  the 
earth  remains  unaffectetl  by  mundane  electrical  disturbances.  This 
assumption,  however,  would  be  right  only  if  the  earth's  electrostatic 
capacity  had  an  infinite  value,  and  it  is  easy  to  show  that  this  is 
not  the  case. 

To  find  the  capacity  of  the  earth,  we  may  apply  the  formula  well 
known  in  ordinary  electrostatics,  for  the  potential  of  a  charged  globe. 
If  a  globe  of  a  radius  of  r  cm.  is  charged  with  e  electrostatic  c.g.s. 
units  of  electric  quantity,  then  its  potential  in  electrostatic  c.g.s.  units 
is  the  ratio  of  e  to  r;  hence  the  capacity  of  the  globe,  i.  e.,  the  ratio 
of  charge  to  potential,  is  r.  If  measured  in  electrostatic  c.g.s.  units, 
the  capacity  of  the  earth  is,  therefore,  equal  to  its  radius  in  cm., 
i.  e.,  about  637,000,000.  In  order  to  pass  from  electrostatic  c.g.s. 
units  to  the  practical  unit  of  microfarads,  we  have  to  divide  by  900,- 
000,  and  thus  find  the  capacity  of  the  earth  to  be  708  microfarads. 
It  will  then  be  seen  that  its  value  is  not  at  all  infinite,  compared  with 
capacities  which  are  used  in  practice. 

Dr.  A.  Koepsel,  a  German  electrical  engineer,  well-known  as  the 
designer  of  some  accurate  measuring  instruments,  points  out  in  an 
interesting  recent  article  in  Dingler's  Polytccltiiisclies  Journal  (June, 
1903),  that,  in  view  of  this  comparatively  small  capacity  of  the  earth, 
it  is  quite  possible  that  the  earth  plays  a  very  important  role  in 
wireless  telegraphy ;  in  fact,  from  his  calculations  it  appears  plausible 
that   Marconi's   celebrated    ocean    telegraphy   was   accomplished   not 
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li>    transiiiittiiiK   wa\cs   tliroiiKl)  tlic  otiiei,   hut  by   scttiiiK  the  cnrth 
into  resonance. 

I'hc  (itie.stion  ol  tlic  rule  whicli  tlic  earth  j)h»ys  in  wireless  tcleg 
raphy  has  often  been  discussed,  and  in  Marconi's  first  experiments 
earthing  of  the  receiver  and  transmitter  was  found  to  he  necessary. 
Al'tiTw arils  in  Kraim's  system  earthing  was  avoided,  and,  moreover, 
It  was  found  that  wireless  teietfrapliy  was  possible  from  balloons 
without  earthiiiK;  these  facts  were  then  considered  as  a  proof  that  the 
earth  plays  no  importaitt  role  in  the  transmission,  and  that  the  prop- 
aKation  of  the  waves  should  be  considered  as  analogous  to  that  of 
lisht  waves.  There  remained,  however,  one  principal  diflicully, 
namely,  the  explanation  of  the  fact  that  the  waves  used  in  wireless 
telcKraphy  do  not  seem  to  travel  in  a  straight  forward  direction,  but 
follow  the  curvature  of  the  earth.  The  argiinu-iit  that  the  wave 
length  iif  these  waves  is  very  large  comi)ared  with  those  of  light 
waves,  does  not  fully  overcome  this  diHiculty.  Moreover,  Hraim's 
apparatus  may  be  considered  as  only  ajiparcntly  independent  of  the 
earth,  because  he  uses  appliances  which  are  certainly  in  some  relation 
to  the  earth. 

Hr.  Koepscl  discusses  this  matter  from  a  new  point  of  view.  We 
know  that  the  length  of  the  vertical  wire  used  in  every  wireless 
telegraphy  station  is  in  a  very  close  relation  to  the  wave  length  of 
transmission,  it  being  one- fourth  of  the  wave  length.  Dr.  .Slaby's 
analogy  with  a  tuning  fork  is  very  instructive.  The  tuning  fork  is 
at  rest  at  one  end  and  its  vibrations  arc  a  niaxinuim  at  the  other 
end;  these  two  ends  correspond  to  a  loop  and  a  node  of  the  electric 
uavc,  and  the  distance  between  is  one-tiuarter  of  a  wave  length.  The 
vertical  wire  in  wireless  telegraphy  is  connected  to  one  pole  of  the 
spark-gap,  while  the  other  pole  is  usually  earthed.  Now,  Dr.  Kocp- 
sel  puts  the  question  in  this  way:  Cannot  this  earthing  wire,  to- 
gether with  the  earth,  be  brought  into  resonance  with  the  whole 
system?  In  this  case  we  would  have  both  poles  of  the  spark-gap 
connected  with  what  the  author  calls  two  resonance  wires,  i.  e.,  two 
sources  of  reactance  and  capacity.  One  resonance  wire  would  be 
the  vertical  wire:  the  other  resonance  wire  would  be  represented  by 
the  combination  of  earthing  wire  and  earth.  What  Dr.  Koepscl 
discusses  mathematically  is  the  question  whether  the  electrostatic 
capacity  of  the  earth,  as  above  determined,  has  such  a  value  that, 
together  with  the  earthing  wire,  it  can  be  made  to  represent  a 
source  of  inductance  and  capacity,  corresponding  to  the  condition  of 
resonance. 

If  we  again  apply  Slaby's  analogy  with  the  tuning  fork,  Kocpsel's 
argument  may  perhaps  become  clearer.  We  usually  place  a  tuning 
fork  on  a  resonance  box.  and  this  box  inust  be  so  designed  that  it 
is  in  acoustic  resonance  with  the  fork.  The  tuning  fork  corresponds 
to  the  vertical  wire  in  wireless  telegraphy;  the  resonance  box  corre- 
sponds to  the  earthing  wire,  together  with  the  earth.  If  we  can 
arrange  our  whole  system  of  electric  wave  transmission  in  such  a 
way  that  the  earth  acts  like  a  resonance  box,  we  have,  of  course,  in 
the  earth  a  powerful  help.  For  the  transmission  of  sound  to  a 
distance  the  resonance  box  is  much  more  effective  than  the  tuning 
fork;  likewise,  in  wireless  telegraphy  over  very  long  distances,  the 
role  of  the  earth  may  be  much  more  effective  than  the  ether  waves 
transmitted  from  the  vertical  wire. 

The  problem  which  thus  is  placed  before  the  designer  is,  however, 
different  in  both  cases.  In  the  one  case  the  tuning  fork  is  given 
and  we  design  the  resonance  box  so  that  it  suits  the  conditions.  In 
the  case  of  wireless  telegraphy  the  earth  and  its  capacity  are  given. 
The  earth,  together  with  the  earthing  wire,  corresponds  to  the 
resonance  box:  therefore,  while  we  still  are  at  liberty  to  choose  the 
earthing  wire  at  will,  yet  the  main  element  of  our  electric  resonance 
box.  i.  e.,  the  capacity  of  the  earth,  is  fixed,  and  we  must  arrange 
our  telegraph  apparatus  to  suit  the  earth. 

For  the  condition  of  resonance  it  is  essential  that  the  product  of 
the  self-inductance,  L  (in  henrys)  and  the  capacity  C  (in  micro- 
farads) of  each  "resonance  wire"  (as  defined  above)  have  a  certain 
value.  The  earth  and  the  earthing  wire  form  one  "resonance  wire" ; 
both  together  represent  a  certain  set  of  values  of  L  and  C.  of  which 
C  is  determined  by  the  fixed  capacity  of  the  earth.  The  product, 
L  C,  depends  on  the  wave  length  used  for  the  transmission.  We 
are  at  liberty  to  choose  the  wave  length  of  transmission  and  the 
self-inductance,  L,  of  the  earthing  wire.  We  must  choose  both 
values  so  that  C  then  becomes  the  value  of  the  capacity  of  the  earth. 

Dr.  Koepsel  solves  this  problem  by  a  method  of  trial.  He  calcu- 
lates tables  for  wave  lengths  of  different  values ;  for  each  wave 
length  he  has  a  given  value  of  L  C,  which  has  to  correspond  to  a 
combination  of  a  wire   and  a  globe.     He  assumes   wire  of   I   mm. 


(0.04  in.)  diumcler  and  calculates  for  difTcrcnt  lengths  of  the  wire 
the  si/c  of  the  ii\u\)e  which  must  be  added,  lie  finds  that  the 
numerical  value  of  the  si/c  of  globe  becomes  mure  and  mori:  that 
of  the  earth,  the  larger  the  wave  length  and  the  smaller  the  self- 
iiultict.-iiiee  of  the  earthing  wire. 

We  may  assume  that  we  use  wires  of  i  mm.  (0.04  in.)  diameter. 
Dr.  Koepsel  proposes  to  make  the  small  self-induction,  L,  c(|ual  to 
o.0(x*xjoi  henry.  This  is  approximately  the  case  if  we  use  an  earth- 
ing wire  of  10  cm.  (4  in.)  length.  The  value  of  the  product,  LC, 
i'.  thus  fixed  and  we  find  th.it  if  there  shall  be  resonance,  the  wave 
length  of  transmission  must  be  lo.txw  m.  (().2  miles,  or  io,<>x»  yards). 
This  would  require  a  vertical  wire  of  2,500  m.  (2,700  yards).  Under 
these  conditions  the  earth  would  be  in  resonance.  The  long  vertical 
wire  acts  like  a  timing  fork,  and  the  earth  acts  like  a  resonance  box. 
We  may  now  determine  the  exact  value  of  the  oscillations  of  the 
potential  of  the  earth  under  these  conditions. 

The  capacity  of  \)ie  vertical  wire  is  0.009  microfarad;  that  of 
the  earth  is  708  microfarads;  hence  the  ratio  of  the  two  cajiacities 
is  o.(xx)Oi3.  The  jiotentials  relate  to  each  other  inversely  as  the 
capacities.  Hence  if  we  assume  the  potential  of  the  vertical  wire 
as  100,000 — which  value  can  be  obtained  in  practice — the  potential 
variation  of  the  earth  would  be  100,000  X  0.000013  =  1.3  volt.  The 
electric  quantity  re(|uired  for  this  purpose  is  o.ooog  coulomb.  The 
maximum  rush  of  current  at  miniimim  damping  would  not  be  over 
IS  amp. 

If  a  plurality  of  vertical  wires  is  used,  this  value  of  the  variation 
of  the  potential  may  be  increased  at  will.  By  increasing  the  number 
of  wires  the  capacity  increases  in  a  ratio  different  from  that  of  the 
decrease  of  self-inductance.  The  resonance  length  is,  therefore, 
decreased.  If  we  design  our  vertical  wires  accordingly,  the  value  of 
/,  C  is  not  changed,  and  nothing  is  changed  with  reference  to  the 
resonance  of  the  earth.  But  as  the  capacity  of  the  vertical  wire 
system  has  increased,  its  ratio  to  the  capacity  of  the  earth  has  also 
increased;  and  from  the  calculation,  given  above,  it  will  be  seen  that 
the  potential  variations  of  the  earth  are  then  also  increased.  If,  for 
instance,  400  wires  are  used  at  a  distance  of  about  0.5  m.  (20  in.) 
from  one  another,  then  if  the  corresponding  shortening  of  length  is 
taken  into  account,  the  capacity  of  the  vertical  wire  system  would 
become  about  one-ninth  microfarad  ;  hence  its  ratio  to  the  capacity  of 
the  earth  would  be  0.00016.  If  we  assume  again  a  potential  of  the 
vertical  wire  of  100,000  volts,  the  variations  of  the  potential  of  the 
earth  would  be  about  16  volts. 

While  Marconi  in  his  apparatus  for  ocean  telegraphy  may  not  have 
reached  complete  resonance,  as  his  wave  length  is  still  too  short, 
it  is  probable  that  he  comes  near  this  condition.  While  the  figures 
of  Dr.  Koepsel's  calculations  cannot  be  considered  as  absolutely 
exact  on  account  of  certain  approximative  assumptions,  he  believes 
that  they  are  correct  as  to  the  order  of  magnitude. 

An  interesting  conclusion  drawn  by  the  author  is  that  if  his  theory 
is  correct  it  should  be  possible  to  receive  signals  without  the  use  of 
a  vertical  wire  at  the  receiving  station,  if  the  transmitting  station 
be  designed  so  as  to  set  the  earth  into  resonance.  The  author  be- 
lieves this  to  be  possible  even  without  a  vertical  wire  at  the  trans- 
mitting station  of  the  enormous  height  of  2,700  yards. 


How  to  Stop  a  Street  Car. 


"Any  street  car  motorman  brought  before  me  on  a  substantial 
charge  of  passing  passengers  at  street  corners  w-ill  be  fined  the  limit 
of  the  law,"  said  Judge  Tracy,  in  a  St.  Louis  police  court  as  he  dis- 
charged Beverley  S.  Warden  on  a  charge  of  disturbing  the  peace  on 
August  17.  Warden  was  arrested  because  he  wanted  to  board  a  car 
at  Eighth  Street  and  Park  Avenue  and  none  would  stop  for  him  until, 
after  three  had  passed,  he  drew  a  revolver,  and  forced  the  motorman 
of  the  fourth  to  come  to  a  halt.  "It  is  small  wonder,"  said  the 
judge,  "that  anarchistic  feeling  prevails  among  people  who  support 
the  street  car  lines.  Every  day  they  see  their  rights  trampled  upon 
by  the  employees  of  the  transit  company.  No  doubt  these  employees 
work  under  orders.  But  it  is  time  the  officials  and  employees  of  the 
Transit  Company,  no  matter  how  powerful  they  may  feel  themselves 
to  be,  recognize  the  laws  and  rights  of  the  people  are  paramount." 
Judge  Tracy  spoke  of  having  seen  people  at  the  corner  where  he 
usually  boards  a  car  to  come  down  town  each  morning  hurl  stones 
at  motormen  who  would  not  stop  and  take  them  aboard  their  cars. 
He  said  the  actions  were  caused  by  desperation,  and  that  they  would 
continue  until  the  cause  was  removed. 
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Feeder  Calculations  for  Direct  Current  Railways. 


By  Wm.  a.  Del  Mar. 
The  usual  mathcniatical  problem  in  feeder  design  is  to  arrange  the 
copper  so  as  to  get  a  certain  drop  to  the  end  of  the  line  with  the 
smallest  expendtture  of  metal.  This  permissible  drop  is  settled  by 
considerations  of  economy  of  energy  and  copper,  and  may  be  cal- 
culated approximately.  In  all  feeder  calculations  the  first  thing  to 
be  settled  is  the  distribution  of  load  along  the  line.  Although  the 
drain  of  current  along  any  railway  feeders  is  not  at  all  uniform,  no 
great  error  will  arise,  when  the  spacing  of  the  cars  is  approximately 
even  and  the  cars  are  moving,  if  the  current  be  considered  as  dimin- 
ishing evenly  frum  its  maximum  value  at  the  power  station  to  zero 
at  the  far  end  of  the  line.  Hence  in  most  feeder  calculations  for 
urban  railroads,  the  current  curve  is,  as  shown  in  Fig.  i,  a  straight 
line. 

On  a  suburban  railroad,  where  the  cars  are  not  closely  spaced,  it 
is  not  safe  to  assume  the  drain  of  current  to  be  uniform  along  the 

line.  In  such  a  case  a  pro- 
file of  the  railroad  should 
be  made,  the  cars  set 
thereon  at  their  average  po- 
s  i  t  i  o  n  s,  and  calculation 
made  of  the  current  taken 
off  at  each  car.  A  curve  of 
current  can  then  be  made  and  the  calculations  for  drop,  etc.,  based 
on  that.  In  such  a  case  it  is  advisable  to  try  the  effect  of  concen- 
trating the  load  in  different  places  in  order  to  be  assured  that  the 
current  density  is  not  excessive  under  such  conditions. 

It  is  usual  to  connect  together  the  feeder  conductors  by  "equalizer" 
cables  at  freciuent  points,  so  that,  however  the  cars  may  be  dis- 
tributed along  the  line,  the  current  will  be  evenly  distributed  between 
the  cables. 

Four  typical  cases  are  shown  in  Fig.  2  with  their  respective 
formulas    for    circular    mils,    cm. -feet,    and    potential    drop.      These 
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FIG.    2. — MOST   IMPORTANT    DISTRIBUTIONS   OF  COPPER   AND   CURRENT. 

will  be  found  to  cover  most  practical  cases. 

Where  the  drain  of  current  is  uniform  along  the  line,  the  calcula- 
tions may  be  according  to  cases  2,  3  or  4.  Case  4  gives  the  arrange- 
ment by  which  a  given  drop  to  the  end  is  obtained  with  the  smallest 
amount  of  copper. 

The  class  of  railroads  on  which  the  cars  are  infrequently  spaced 


will  be  considered  last  of  all.  The  drop  as  given  by  the  formulae  in 
Fig,  2  is  in  every  case  from  the  end  of  the  line  farthest  from  the 
power  station.  Hence,  referring  to  Fig.  3,  it  is  seen  that  what  these 
formula;  give  is  not  A  B,  but  B  C.  The  total  drop,  V  may  be  found  by 
making  x  ^=  L  \n  the  drop  formula.     Knowing  this,  the  drop  from 


P.Statlon 


FIG.    3. 

the  power  station  to  any  point  may  be  obtained  by  subtracting  the 
drop  from  the  far  end,  from  V. 

A  circular  mil  (cm.)  is  the  area  of  a  circle  having  a  diameter  of 

I 
—  inch.     A  copper  wire  i  ft.  long,  with  a  sectional  area  of  I  cm, 
1000 
has  a  resistance  of  about  10.5  ohms. 

The  following  notation  is  made  use  of  in  the  proofs  given  below : 

A  =  Total  amperes  used  on  section  under  consideration. 

V  =  Total  drop   (volts)   from  power  station   (or  sub-station)   to 

far  end  of  line. 
r  =^  Ohms  per  foot. 

This  is  equal  to  10.5,  or,  approximately,  10.5  divided  by  the  circular 
mils  of  copper. 
L  =  Total  length  of  section,  in  feet. 

A 
a  =  —  =  Amperes  per  foot  taken  from  line. 
L 

X  =  Distance  in  feet  from  the  end  of  the  line  farthest  from  the 

power  station. 
_V  =  Circular  mils  of  copper  at  dist.  x  from  far  end  of  line. 

Y  =:  Circular  mils  of  copper  at  power  station  end  of  line. 

cm. -ft.  =  circular  mil-feet.  This  quantity  divided  by  any  number 
gives  the  feet  of  cable  of  that  number  of  circular  mils.  Thus,  if 
25,000,000,000  cm. -ft.  are  required,  it  may  be  made  up  of  10,000  ft. 
of  25^  million  cm.  cable. 

Following  are  the  proofs  of  the  formulas  given  in  Fig.  2: 

CASE    I. 

Current  imiform  n=  A. 
Circular  mils  uniform  ^  Y . 
(i)     Drop: 

Volts  drop  =  ^  X  resistance, 

A 

=  10.5  —  X. 
Y 

(2)  Circular  mils : 

Y  =  lo.s  -i-  ohms,  .per  ft. 

A 
=  10.5  —  ./.. 

V 

(3)  C.M.-ft: 


C.M.-ft.  —  10.5  —  .L-. 
V 

CASE   II. 


Current  decreasing  uniforiTily  from  power  station  =  —  .x  ^=  a  x. 

L 

Circular  mils  uniform  =  Y. 
(i)     Drop: 

The  resistance  of  a  short-length  d  x  is  r.  d  x,  and  d  v,  the  drop  in 
d  X,  is  r  .d  X .a  X,  or 


334 


ELECTRIC  \1,     WOULD     ani.     ENGINEER. 


Viii.   XI.II.  No.  0. 


dv  :=  a.r.  x.d  x. 
,  v  =  a  r  I  .r .  J  .1' 

=  Yi   .1  r  .1^ 


=  y*  .10.5  —  .X* 

Y 


(3)     Circular  mils: 


(3)     CM. -feet: 


As  r  =  ^  .  10.5  —  .r» 

r 


J-  =  Ji  .10.5  -  .L* 

y 

aL 

.-.  y  =  1/2  .10.5  —  .L 

V 


or  y  =  y^  10.5  —  .L. 
y 


=  Ly 


=    ^     .10.5    —     .12. 
CASE   111. 

A 
Current  decreasing  uniformlj-  from  power  station  =  —  .x  =^  ax. 

L 


Circular  mils  decreasing  iinifuniilv  frtim  power  station  =  —   ..r. 

L 

(i)     Drop: 

The  resistance  of  a  short-length  d  x  is  r.dx,  or 

L      I 
10.5  —   .—   .dx. 

y     X 

The  drop  in  d  x  is  a  x  .r  d  x,  or 

L  I 


dv  — 

10.5 

Y 

L 

.a  X 

X 

.dx. 

10.5 

y 

La 

.a 

dx, 

10.5 

y 

A 

.X, 

= 

10.5 

Y 

X. 

(2)     Circular  mils : 

The  last  equation  shows  that  the  "curve"  of  drop  is  a  straight  line. 
Hence  it  mav  be  written 


L 

V 

=  V X. 

L 

Hence,  d  v,  the  drop  in  d  x,  is  g^ven  by 

V 

dv  = .dx. 

L 


The  rc!ti»tnncc  <>f  d  x,  wliich  may  be  called  d  li,  h  dv  -^  amperes. 

Hence,  d  li  =  —  . —  .dx, 
a  X    L 


.dx. 


y  I 

A  x 

d  R        y  I 

(/  .1-         A  X 


dR 

Now =  ohms  per  foot,  hence 

dx 

A 
C.M.  =  10.5  —  .X. 

y 

(3)     C.M.-ft: 

This  is  cf|uiv  ;il(iit  tn  tlic  area  of  the  triangle  of  circular  mils,  or 

./ 
Yi   .   lO.S  —  .   L^. 

y 

CASE   IV. 

The  current  decreases  uniformly  from  the  power  station  to  the 
end  of  the  line,  where  a  drop  of  /'  volts  is  to  be  obtained.  Required 
to  find  the  arrangement  which  will  give  this  drop  with  the  minimum 
amount  of  copper : 

(i.)     Divide  the  line  into  a  number  of  short  pieces  of  length  /. 

The  current  in  the  first  section  from  the  far  end  =  a  /,  in  the  sec- 
ond section  2  a  I,  in  the  third,  2  a  I,  and  so  on. 

The  copper  in  the  first  section  may  be  called  yj,  in  the  second  yj, 
in  the  third  yJ,  and  so  on,  these  quantities  being  C.M.-ft. 
in  the  third  _v''/.  and  so  on,  these  quantities  being  C.M.-ft. 

10.5                                     10.5 
The  resistance  of  the  first  section  is  ./,  of  the  second  ./, 

10.5 

of  the  third  ./,  etc. 

I  2 

The  drop  in  the  first  section  is  10.5  a  /-'  — ,  in  the  second  10.5  a  l'^  — , 


in  the  third,  10.5  a  /"  — ,  and  so  forth. 

The  total  copper  =  I  (y^  -|-  y„  +  y^  +,  etc.) 

/     I  2  3  \ 

Total  drop  :=io.5afl i 1- \-,  etc.    I 

\  :^'i         i'2        i'3  / 

It  is  required  to  make  /  (y^  +  y„  -\-y^  +  etc.)  a  minimum  subject 

3 


lo  the  condition  that  I    —  -t-  — 


(-  +  -  +  -+  etc    \ 


+  etc.    I  shall  be  a  constant. 


If  these  two  series  be  added,  the  following  one  is  obtained : 


\-  h'i    1   +  etc. 


The  series  /  (y^  -\-  y.^-{-  y^  -f,  etc.)  is  a  minimum  when  the  above 
series  is  a  minimum.  This  occurs  when  its  differential  coefficient 
with  regard  to  y  is  zero.    Hence  differentiating  and  equating  to  zero, 

—  (  -  +  h;  )  +  —  (-  +  h\  !+—(-  +  ^>3  ) 

y\  \y\  )  rt'Js    \y2  J         dy^    \^y^  J 


d 

-f  etc.  :=  o 


('-i)*(-i)*(-i) 


I  +  etc.  t=  o. 
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The  drop  in  d  x  is  d  v,  and  d  v  =:  current  X  d  R, 


'  .       I: 


etc. 


y\- 


or  generally, 


•  y  =       V7 


Vn/ 


Now,  »  /  is  .r,  the  distance  from  the  far  end,  and  /  is  a  constant 

I 

Hence,  v  =  —  V.r. 
/ 

I 
The  value  of  the  constant  —  must  be  found.     The  drop   in  d  x, 

I 

which  may  be  called  d-c,  equals  current  at  distance  .r  from  the  end 

10.5  .  dx 


multiplied  by 


CM  at  that  distance. 

10. S 
Hence,  d  v  =  a  x .  d  x, 

y 

X 

:=  10.5  O  /  —   .d  X, 
V  X 

=  10.5  a  /  V  ,r  .(f  ^,  ' 

. '.     V  =z  10.5  a  I    \    '   \'x  .  d  X, 

2 

=  10.5  al  —  .L^' 
3 
12  A 

.' .   —  =z  —  X  10.5  —  -^T 
I        3  V 

2  ^         __        _ 

.'.     31   =  —  X  10.5  —  VL.   \'x. 

3  V 

This  formula  gives  a  parabola  of  circular  mils  that  represents  the 
most  economical  distribution  of  copper. 

(2)     The  CM. -ft.  of  copper  equals 

2  A  _ 

=  —  X  10.5  —  .VL      (^   ^•«'-  dx, 

3  ^■ 
22  A 

—  —  X  —  X  10. S  —   Vr.  V77, 

3      3  y 

4  A 

=  —  X  10.5  -  L^ 

9  y 


(3)     Drop: 


lO.S         10.5     V 


Ohms  per  ft.  =: 


X   10. 5  A   VL   .   V.r 


3     y     I 

2       A    VL.Vi". 


H  /iJ  be  the  resistance  of  a  length  x, 

dli  =  V   .   d  X, 

3    y 


.dx. 


A          3      r     1      I 

V                  2         A       y/T  y/lc 

r/.t 

2  z,/Z 

2           Ly/T  ^      '^ 

rt-Jr 

3     y      2_^i 

~    ^        Ly'l           3 

=  7^-- 

WATTS   LOST. 

W  —  Total  watts  lost. 

Current  assumed  to  decrease  uniformly  from  power  station. 

d  Ji  =  Resistance  of  length  d  x, 

=  10.5  -  .  dx 

y 

,ni'=~.  .f'  X  10.5  —  ■  dx. 
L'  y 


Case  (2). 


'"=-?/:  7' 


dx. 


y=  1    Xio.sf^    -L 
2  y 


n 


"   ^""'^  L^J  0   10.5./  L 


dx 


Case  (3). 


=  A  ^    F 
3 


y  =  10.5  ^.   .    X 


...,,■=,0.,-/: 


^2  ri      .t'T 


105  Ax 


.  dx. 


Case   (4). 


=  -L  A  V 
2 


2  /i       _      

y   =z  —X  10.5   -r>     V  ^-  V'^ 


A''     C^  3        a^         F 


L'^  -   0    2  X  10.5  ^   v/L.  v/Jr 

3    4*      i^      _L.  ('' 
J  0 


^.  dx 


'■'    K.^c'-x^.  dx 

2     L'       A        .,  T J  0  2 


A        VL        \G 


5 

There  is  a  general  formula  for  the  watts  lost  which  is  especially 
useful  when  the  copper  is  distributed  in  steps.  It  is  obtained  as 
follows : 

Let  dW  ^  watts  lost  in  a  short  length  d x,  and  d t/  =  volts  drop 

in  d  X.    Then 

d  \V  =  current  \\\  d  x  X  dv 

A 
=.  —  X  .  dv 
L 

.  •  .   IV  =  ^-  i'x.  dv 
L  J 

A 
=  —  X  <irea  of  "Drop"  curve  expressed  in  volt- 
L 

feet. 
This  is  very  easy  to  apply  with  the  aid  of  a  planimeter. 

COMPARISON   OF  CASES   3    AND  4. 

(i)     C.M.  at  power  station  end: 

A     , 
Case  3:  C.M.  =  io.5_.  L. 

V 
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Case  4;  CM.  =  Jj  .  10.5 


/ 


/ 


Hence  in  Citiie  4,  C.M.  at  power  station  is  Yj  of  what  it  is  in  Case  3. 

(3)     Amount  of  copper: 

1  ./ 
Case  3 :  C.M.-ft.  =  —  X  10.5  —  .  /-». 

2  r 

4  // 

Case  4 :  C.M.-ft.  =  —  X10.5  —  .  L«. 

q  r 

4  8 

-  X  a  =  - 
9  9 

Ilcncc  in  case  4,  tlio  amount  of  copper  is  S/gths  of  what  it  is  in 
case  2. 

(3)     Watts  lost: 

Case  3 :  Watts  lost  =  '/i  A  V. 

Case  4 :  Watts  lost  =  }i  AV. 

Hence  in  case  4,  the  watts  lost  are  i^  times  what  they  are  in  case  3. 

DISTRIBUTION   OF  COPPER  IN   STEPS. 

In  any  case  of  feeder  distribution  it  is,  of  course,  impossible  to 
arrange  the  copper  exactly  according  to  formula.  The  practical  wax- 
is  to  use  a  number  of  cables  and  arrange  them  so  as  to  appro.xiniate 
to  the  formula.     In  this  case  the  copper  may  be  regarded  as  dis- 


FIG.  4. — METHOD  OF  APPROXIMATING  TO  CURVE  OF  C.M. 

tributed  in  steps  as  shown  in  Fig.  4.     Each  of  these  steps  may  be 
treated  as  an  example  of  case  2,  Fig.  2. 

In  each  stef  the  drop  is  the  same  as  it  would  be  if  the  whole  line 
had  the  same  number  of  C.M.  of  copper  as  there  are  in  that  step. 
The  drop  in  each  step  is  illustrated  in  Fig.  4. 


The  drop  \n  A  B 
The  drop  in  B  C 


'A  X  10.5  - 
V 


V2  X  10.5  - 
L 


The  drop  in  C  D  ^  14  X  10.5 


A 
L 


\J  3  J'3    / 


This  is  probably  the  most  useful  form  of  calculation  employed  in 
feeder  work. 

Let  X,      ■=  distance  from  end  of  line  of  beginning  of  a  section. 
=:  distance  from  end  of  line  of  end  of  same  section. 
^  C.M.  in  the  section. 
=:  watts  lost  in  section. 


1 
x„ 

K 
w 

Then, 


d\V-: 


10.5 


z« 

} 

A' 
.   IV  =  10.5  — 

I 

I                 A' 

=  -  X  10.5  - 

3                 L^ 

n 


.  dx 


x^.  dx 


J   X, 


Total  watts  lost  in  all  the  sections: 

I  ./'  I 

-  -  X  10.$-   2   -  (.r,*- jr,») 

3  -t'      y, 

This  is  not  as  easy  to  use  as  the  planinieter  method  given  above, 
if  the  curve  of  drop  be  already  plotted. 

In  appruxiinaling  to  any  curve  of  CM.  by  steps,  as  shown  in 
I'"ig.  4,  in  order  to  get  llic  same  drop  with  the  steps  as  with  the  curve 
of  CM.,  the  steps  should  project  beyond  the  point  S  to  the  extent  of 
about  two-thirds  of  the  length,  S  T.  This  is  because  the  metal  is 
not  so  economically  distributed  when  in  steps  as  when  arranged  ex- 
actly according  to  the  curve  of  circular  mils. 

Kelvin's  law  and  coi-peh  distribution. 

Kelvin's  law  is  usually  formulated  to  give  the  most  economical 
drop  /()  llii'  load  crnlrr,  and  Case  4  gives  the  most  economical  dis- 
tribution of  copper  when  the  drop  to  the  end  is  known.  When  the 
current  falls  off  uniformly  with  the  distance  from  the  power  station, 
the  load  center  is  the  niidfllr  point  of  the  line. 

In  Case  4, 


V  =    l 


.  1   -f' 


and  if  v ,■  =■  drop  to  load  center. 


TV    =     V\\-^) 


v/Z» 


As  Vc  is  known  from  Kelvin's  law,  V  is  given  by 

The  scheme  for  the  determination  of  the  most  economical  drop 
given  later  gives  the  drop  to  the  end  directly  and  therefore  does 
not  require  this  correction. 

EFFECT   OF   LOAD   OX    DROP. 

To  determine  the  drop  for  any  arrangement  of  copper,  let  rfz"  = 


2  5 


\ 

s. 
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\ 
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FIG.   S. CURVES   SHOWING  COMPARISON  OF  SCHEMES  3  AND  4. 

drop  of  potential  in  a  short  length  having  a  resistance  d  r  and  current 

A 
—  x. 

L 

A 
Then,  rf  z'  =  —  x  .  dr, 
L 

A 
.    .  f  =  —    I    X  .  a  r 

L   -^ 

Now  j  jf"  ^  .d  r  is  the  area  of  a  curve  having  the  resistance  from 

the  far  end  as  ordinates,  and  the  distance  from  that  end  as  abscissae. 
From  this  formula  it  is  evident  that  for  a  given  distribution  of 
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copper,  the  drop  is  proportional  to  the  total  load.  Hence  if  a  drop 
curve  be  constructed  for  any  load,  the  drop  curve  for  any  other  load 
may  be  derived  from  it  by  merely  changing  the  ordinates  in  the  ratio 
of  the  two  loads  in  question. 

MOST  ECONOMICAL   UROP. 

In  order  to  get  any  particular  drop  V  in  Case  4,  with  a  total  current 

/4  ^        \ 

of  A  amperes!   —  X    10.5  X  -     /--  I  .    CM. -ft.  of  copper  must  be 

Vq  '      ) 

used,  and  in  this  there  is  a  continuous  loss  of       (■;(j'o(5  A  V)       kw. 

The  copper  used  represents  an  annual  expenditure  which  is  a  fixed 
percentage  of  the  original  cost  or  investment.  This  expense  is 
greater,  the  smaller  the  drop.  The  kilowatts  lost  also  represent  an 
annual  expense,  but  this  one  is  directly  proportional  to  the  drop. 
There  is  a  certain  drop  at  which  the  sum  of  these  two  annual  ex- 
penses is  a  minimum.    The  table  given  below  shows  how  to  get  this. 
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FIG.  6. — DETERMINATION  OF   MOST  ECONOMICAL  INVESTMENT. 

Kelvin's  law  states  that  the  total  annual  cost  is  least  when  the  cost  of 
the  energy  wasted  equals  the  interest,  maintenance  and  depreciation 
on  the  copper  investment. 

Kelvin's  law  does  not  hold  when  the  annual  expense  on  part  of 
the  copper  is  taken  with  the  annual  loss  in  the  ■whole  system.  Hence 
if  there  be  a  contact  rail  or  trolley  wire  already  installed,  Kelvin's 
law  does  not  determine  the  most  economical  amount  of  copper  to  be 
added  to  this.  Such  a  case  must  be  worked  out  as  shown  in  the 
table.  An  example  of  the  curves  from  such  a  table  is  shown  in  Fig. 
6.  It  should  be  observed  that  the  curve  of  total  cost  is  very  flat  near 
the  minimum.  Hence  no  great  loss  will  be  incurred  if  a  voltage 
drop  somewhat  greater  than  the  most  economical  one,  be  adopted. 

The  table  and  curve  are  made  out  on  the  supposition  that  the  cur- 
rent tapers  off  uniformly  from  the  station  and  that  the  feeders  are 
distributed  according  to  the  curve  of  most  economical  distribution. 
In  any  other  case  the  expressions  for  watts  lost  and  CM. -ft.  will 
be  different,  but  everything  else  will  be  the  same. 

Kelvin's  law. 
Everything  but  the  drop  being  fixed,  the  value  of  the  kilowatt-hours 
lost  may  be  expressed  as  /;  V .  and  the  annual  cost  of  the  copper  as 
Z  Z 

— .    Hence,  total  cost  equals r  ^'  V- 

V  V 

To  get  the  minimum  value  of  this  differentiate  with  regard  to  V 
and  equate  to  zero.    Then 
—  Z 

—  -f  /.■  =  0, 


Z 

.' .     —  =  kV 
V 

cr  annual  cost  of  copper  =  annual  cost  of  energy. 

CURRENT   density. 

The  arrangements  for  most  economical  drop  and  most  economical 
distribution  are  often  rendered  impracticable  by  excessive  current 
densities.  Hence  in  every  layout  it  must  be  seen  that  the  maximum 
current  density  is  within  working  limits.  Of  course  the  allowable 
current  density  does  not  depend  merely  on  the  number  of  C.M.,  the 
size  of  cables  composing  the  total  CM.  being  an  important  factor 
Tables  of  carrying  capacities  may  be  found  in  the  handbooks  or 
obtained  by  the  formula,  C  =  /C  V  ^^^  where  C  is  the  current,  a 
wire  of  d  inches  diameter  will  carry  with  a  temperature  rise  of  T 
degrees  Centigrade.  /C  is  a  constant,  and  is  given  by  the  following 
table : 

Bare  cable  exposed  in  open  air K  ^  222 

Weather-proof  cable  do       173 

Rubber-covered  cable        do       163 

Lead  and  paper-covered,  in  ducts,  underground. .  I55 

Lead  and  rubber-covered,  do  166 

The  formula,  C  ^=  K  \l  T  d^ ,  is  easy  to  prove. 
Let  heat  lost  per  unit  length  of  wire  =  //,  and  resistance  per  unit 
length  =  R.    Then, 

H    CX      C-R, 

C 
czx      _ 

d^ 

H 
T    CX      — 

surface 

H 
CZX      — 

d 

C 

.' .   T  c:x    — 
d' 


.".    C  =  K  \/Td''. 

In  this  connection  it  should  be  noted  that  diameter  of  any  wire  in 
inches  is  equal  to  the  square  root  of  its  area  expressed  in  millions 


< 

— L-» >- 

)-^ »J 

i 

'3 

A, 

'      L,.     ' 

<( 

Irj- > 

^ 

+ 

V, 

51 

n 
> 

-) 

^ 

0 

> 

FIG. 


of  circular  mils.     Thus  the  diameter  of  a  1,500,000  CM.   cable  is 

ViJ/2  inches. 

The  feeder  calculations  of  a  suburban  road  with  infrequent  service 
are  covered  by  Case  I,  Fig.  2.  The  current  and  drop  curves  would 
be  as  represented  in  Fig.  7,  each  section  of  which  is  covered  by  the 
formulae  relating  to  Case  i : 


C.M.^  =  10.  j 


C.M.„  =  10.5 


A„ 


-   L„,  etc. 


XMi 
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'.  =  '°5   cv.,^;   etc. 


Tui.il  CM. -ft.  =  10. s 


Total  ilrop  -      ID 


( 


) 


Fig.  8  sluiws  tlif  Mirt  >.f  curve  this  equation  gives.     It  is  gccn  to 
l)C  asynii)lf)lic  U<  drop  =  —     The  curve  also  shows  that  as  long  as 

2 

the  load  is  distribtilcd  over  a  lar^r  nunilicr  <jf  points,  the  droj)  will 
be  practically  the  same  whatever  that  iiiiniber  may  be. 


+ +  etc 

(■,.'/,.      C.J/, 


Total  watts  lost  =  {A^V\  +  A^l\  +  etc.) 

It  may  be  proved  by  a  method  analogous  to  that  used  to  demon- 
strate Case  4,  Fig.  j.  that  the  most  economical  distribution  of  copper 
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FIG.    8. 

is  attained  when  the  CM.  at  every  point  is  made  proportional  to  the 
square  root  of  the  current. 

The    most    economical    drop    is    also    ascertainable    by    using    the 
formulae  of  Case  i  in  the  table  given  above  for  this  purpose. 


DIFFERENT  DISTRIBUTIONS  OF  LOAD. 

It  is  interesting  to  sec  how  the  drop  varies  according  to  the  number 
of  points  the  load  is  distributed  over.  For  the  sake  of  simplicity,  a  '^  ^''  ^"^ 
conductor  of  uniform  cross-section  is  assumed  and  for  a  certain  load 
at  the  distant  end  of  the  line  the  drop  in  this  conductor  is  taken  to 
be  J'.  If  the  same  load  be  equally  distributed  between  the  far  end 
and  the  center  point  of  the  line,  the  drop  from  the  power  station  to 

F 
the  center  will  be  — ,  and  the  drop  from  the  center  to  the  end  will  be 


FIG.  g. 

AMPERE   FEET. 

There  i.s  a  way  of  getting  the  drop  in  any  conductor  of  uniform 
section  when  the  distribution  of  current  is  known  along  the  conductor. 

Fig.  9  shows  the  distribution  of  current  along  any  conductor  which 
has  a  resistance  of  r  ohms  per  foot. 

The  resistance  of  a  short  length  d  x  is  r.  d  x.     The  drop  in  d  x  is 


1  I'  /    /   2  I    \ 

_      _  or       /  _  +  _  \        If 

2  .  .\2  rj 


the  load  be  equally  distributed  be- 


tween three  equidistant  points  one  of  which  is  the  far  end,  the  drop 

V 
trom  the  power  station  to  the  first  point  will  be  —  from  the  first  point 

to  the  second—   .   — ,  and  from  the  second  point  to  the  end 

3        3  3     2 

Hence,  the  total  drop  in  this  case  is 
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Generally,  if  the  load  be  equally  distributed  over  n  equidistant  points, 
the  drop  will  be 

V  ^  n        «— I        «— 2  -V. 

-I-4-- + h  etc.   I   . 

«    V «  n  n  J 
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BO.SD    OF    EFFICIENCY    OF    JOINT. 
FIG.   10. — RELATION  BETWEEN  BOND  EFFICIENCY  OF  JOINT  AND  OF  LINE. 

d  V  =:   C  r.    d  X, 

=  r.cdx, 
V  ^  r  \       c.d  X. 

=z  r  X  area  of  ampere- feet  curve. 


Volts  drop 
to  end  of 
line    V 

Kilowatts 
lost  with 
current  A 
.1      A  \- 
5S00 
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with  mean  cur- 
rent 
.1        A  V  F 
Sooo 

.\nnual  cost 

of  K.  W.  lost 

at  S           per 

K.  W  year 

Total  C.  U. 

feet 
4  '0.5  A  L^ 
9         V 

Extra  C.  M. 

Existing          feet  Reqd.  = 
conductors           Total  less 
C.  M.  feet            existing. 

Feet  of 
CM. 
cable  reqd. 
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column 

Cost  of 

extra  cable 

at  i             per 

ft.  including 
installation 

Interest, 
maintenance 
and  deprecia- 
tion on  cable 
at         "„  per 

annum 

Total  annual 

expense.    Sum 

of  the  4th  and 

last  items 

Hence,  drop  =  --     (ti  +  u  —  i  —  n  —  2  -\-  etc.) 
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O-D 


BONDING   EFFICIENCY. 

The  elSciency  of  a  rail  bond  is  the  ratio  of  the  conductivity  of  the 
bonded  joint  to  the  conductivity  of  an  equivalent  length  of  continuous 
rail.  If  a  rail  of  length  L  has  a  sectional  area  equivalent  to  A  C.M.'s 
of  copper,  and  a  bonded  joint  of  length  /,  a  section  equivalent  to  a 
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C.M.'s,   the   efficiency   of   the   bonded   joint    is   —  = 

A 
a  =  AJ. 

The  total  resistance  of  n  rail  lengths  of  l)onded  rail, 


/,  say.     Then 


H- ; ) 


=  10.5 

The  resistance  of  11  lengths  of  continuous  rail, 

>i 

=  10,5    -      (.'../ 
./ 

/ 
Resistance  of  bunded  rail       L  - 

J 

Then  = 

Resistance  of  continuous  rail       L  -\-  I 

L+    I 


Hence,  the  bond  efficiency  of  the  line  = 

This  equation  is  plotted  out  for  a  rail  of  60  ft.  length  and  joint  of 
3  ft.  length.  It  should  be  noticed  that  the  bond  efficiency  may  be 
quite  low  and  yet  the  bonding  efficiency  of  the  line  very  high.  Thus 
a  bonded  joint  of  75  per  cent,  efficiency  gives  a  bonding  efficiency  of 
nearly  99  per  cent,  for  the  line. 


Isles  of  Safety  for  New  York  Street  Travel. 


The  development  of  street  railway  travel  in  New  York  City  under 
the  electric  regime  has  directed  attention  to  the  desirability  of  placing 
"isles  of  safety"  for  foot  passengers  at  the  points  where  several 
streets  intersect  and  where  space  is  available.  The  "isles"  are  a 
familiar  object  in  European  cities,  but  strange  as  it  may  seem,  are 
virtually  unknown  in  America,  although  the  rush  and  drive  of 
vehicular  traffic  in  such  a  city  as  New  York  would  apparently 
warrant  their  construction  at  various  strategic  points.  The  question 
arises  how  far  such  "isles"  assist  travel  and  help  to  steer  vehicles 
as  well  as  assist  pedestrians ;  and  many  people  contend  that  these 
structures  are  often  rather  an  impediment  than  a  useful  guide.  Be 
this  as  it  may,  following  up  work  of  the  Municipal  Art  Society,  to 
which  attention  was  called  in  these  columns  last  year,  an  isle  de- 
signed by  Ciani  has  now  been  built  at  the  junction  of  Twenty-third 
Street  with  Broadway  and  Fifth  Avenue — one  of  the  likeliest  points 
in  the  city  to  test  the  benefits  of  such  a  structure.  Our  readers  are 
interested,  moreover,  not  only  in  the  transportation  aspects  of  the 
matter,  but  in  the  feature  of  illumination,  and  we  are  glad  to  be 
able  to  give  herewith  a  good  view  of  the  isle,  just  taken. 

The  design  of  the  electrolier  on  the  isle  of  safety  is  that  of  a 
wide-based  column  tapering  gradually  to  the  top  and  there  sur- 
mounted by  a  large  globe.  The  capital  or  relief  work  around  the 
upper  section  of  the  shaft  has  included  in  its  design  four  small  globes 
in  the  mouths  of  dolphins.  The  large  globe  and  the  small  ones  held 
by  the  dolphins  are  part  of  the  general  design  of  the  post  and  are 
illuminated  at  night.  The  electric  equipment  of  this  electrolier  is 
in  keeping  with  the  artistic  scheme  of  the  post,  and  aims  at  the  same 
time  to  procure  the  most  efficient  lighting  effect.  The  globe  at  the 
top  is  25  in.,  of  a  light  opal  glass,  spherical  in  shape  where  exposed 
to  view,  but  having  an  opening  closed  against  a  concealed  holder  in 
the  capital  of  the  shaft.  The  necessity  of  having  a  globe  of  thi^ 
imusually  large  diameter  and  of  having  it  of  an  e.xact  tint  in 
alabaster  with  walls  of  no  greater  thickness  than  that  of  an  ordinary 
arc  lamp  globe  were  all  requirements  new  to  the  glass  manufacturers 
(the  Gleason-Tiebont  Manufacturing  Company),  and  it  was  only 
after  repeated  attempts  that  they  succeeded  in  making  the  globe. 
This  globe  as  a  diffusing  medium  for  the  arc  lamp  inside  it  and  as 
part  of  the  design  of  the  post  has  been  found  to  fully  meet  the  re- 
quirements. 

The  height  of  the  globe  and  the  fact  that  but  three-quarters  of 
it  is  seen  when  viewed  from  the  sidewalk  rendered  impossible  the 
installation  of  an  ordinary  arc  lamp  with  the  arc  below  the  mechan- 
ism and  correspondingly  low  in  the  globe,  as  the  maximum  candle- 


power  derived  would  be  lost  in  the  section  of  the  globe  not  visible 
from  the  street.  To  light  up  this  globe  with  an  evenly  distributed 
white  light  free  from  shadows  it  was  found  necessary  to  have  the 
actual  source  of  light  well  up  in  the  globe  and  to  have  no  part  of  the 
lamp  mechanism  in  line  with  the  direct  rays  of  the  arc.  To  attain 
this  result  a  special  arc  lamp  of  the  direct-current  enclosed  type, 
425  watts,  was  constructed  so  that  it  could  be  operated  in  an  in- 
verted position.  This  was  accomplished  by  constructing  a  mechanism 
that  would  feed  the  carbon  upwards  against  the  stationary  carbon  of 
opposite  polarity,  and  that  at  the  same  time  would  be  as  reliable  in 
operation  as  that  of  a  standard  gravity  feed  lamp.  The  lamp  is  set 
into  the  post  with  the  inner  globe  uppermost  in  the  upper  quarter 
of  the  globe  and  is  held  in  position  by  a  concealed  clamp.  The  direc- 
tion of  the  current  is  opposite  to  that  usually  employed  in  com- 
mercial practice,  and  the  lamp  is  so  connected  that  the  positive 
carbon  is  the  lower  carbon  and  the  crater  of  the  arc  is  on  the 
bottom  instead  of  the  top  carbon.  This  arrangement  gives  an  up- 
ward direction  to  the  arc  rays,  so  distributing  the  light  that  the  gen- 
eral effect  is  excellent.  It  also  eliminates  any  possibility  of  shadows 
as  the  mechanism  is  below  the  arc  and  in  a  position  opposite  to  the 
projected  rays. 

The  trimming  of  this  lamp  will  be  done  weekly,  and  to  assist  in 
handling  the  large  globe  an  auxiliary  device  has  been  designed  in 

1 


ISLE  OF  SAFETY,  BROADW.W,  FIFTH   AVENUE  AND  TWENTY-THIRD  STREET, 

NEW   YORK   CITY. 

the  nature  of  an  adjustable  clamp  with  sliding  rods  and  supporting 
arms.  The  arms  are  placed  directly  under  and  around  the  globe,  and, 
with  the  sliding  rods,  support  the  globe  above  the  lamp  high  enough 
lor  the  trinnner  to  insert  new  carbons  or  to  clean  the  inner  walls. 
This  trinnning  device  is  of  light  strap  iron  and  is  easily  adjusted 
and  removed. 

The  dolphins  composing  part  of  the  capital  of  the  post  are  recep- 
tacles for  incandescent  lamps.  In  the  mouth  of  each  is  a  120-watt 
tipless  "Meridian"  lamp  of  50  cp.  so  arranged  that  the  section  of 
the  lamp  in  evidence  conforms  to  the  opening  in  and  becomes  a  part 
(if  the  artistic  design.  During  the  day  the  lamps  represent  a  ball 
harmonious  with  the  design,  while  at  night  the  same  effect  is  ob- 
tained, as  well  as  the  light.  The  position  of  these  four  lamps  and 
the  downward  direction  of  their  concentrated  rays  of  light  serve 
to  bring  out  at  night  in  relief  the  details  of  the  post,  which  the 
upper  direction  of  the  arc  rays  do  not  show. 

Connection  has  been  made  with  the  Edison  main  on  the  east  side 
of  Fifth  Avenue  and  a  three- wire  service  is  installed  in  the  base 
of  the  pole.  A  small  5-circuit  (one  for  each  lamp)  slate  panel  board 
has  been  built  into  the  base  of  the  pole  and  each  circuit  is  protected 
by  a  fuse,  minimizing  any  probability  of  having  all  the  lamps  out  at 
one  time. 
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MECHANICAL   DETAILS. 

HA  LI""  llic  secret  ol  buildiiiK  a  good  receiver  lies  in  a  first-class 
iiicclianical  design,  (or  receivers  arc  placed  in  situations  par- 
ticularly exposed  to  injury,  and  under  sonic  circumstances 
maintenance  e.xpenses  arc  large.  They  arc  used  by  persons  not  only 
mnoranl  ul  ilie  way  in  which  such  ai)paratus  should  he  normally 
treated,  hut  who  are  also  often  not  only  careless  but  malicious. 
From  a  mechanical  standpoint,  therefore,  receiver  design  should  be 
such  as  to  produce  an  instrument,  whicli,  while  it  shall  be  simple 
and  economical  to  construct,  shall  over  all  be  reliable  and  unlikely 
ti>  get  out  of  order,  excepting  under  the  severest  provocation. 

Extended  experience  has  not  as  yet  shown  any  material  equal 
to  hard  rubber  from  which  the  case  may  be  constructed.  Many  sub- 
stitutes have  been  proposed,  but  all  of  the  various  compositions  so 
far  advanced,  have  been  brittle,  suller  severely  from  changes  in  tem- 
perature, are  more  or  less  hygroscopic  and  fail  adeciuatcly  to 
protect  the  receiver  from  moisture.  It  is  a  grave  mistake  to  make 
the  case  too  light,  for  receivers  are  constantly  liable  to  be  dropped, 
are  frequently  banged  about  and  dangle  suspended  from  the  cord 
which  connects  them  to  the  sub-station  set  Cases,  therefore,  should 
be  amply  strong  and  able  to  resist  usage  of  this  kind.  The  various 
models  which  use  a  case  of  spun  metal,  coated  with  a  rubber  tube, 
have  advantage,  both  in  cheapness  and  durability,  but  they  are  open 
to  the  objection  of  using  poor  insulation  and  the  possibility  of  ex- 
posing the  user  to  a  disagreeable  or  even  painful  shock,  due  to  IcTik- 
agc  of  ringing  current,  or  what  is  even  more  dangerous  a  cross  with 
an  electric  light  or  power  wire,  or  a  lightfiing  discharge  during  a 
thunder  shower.  While  the  percentage  of  injury  from  such  cases 
is  insignilicant,  it  is  an  objection  always  advanced  by  the  timorous 
and  may  be  a  deterrent  to  a  prospective  subscriber.  From  many 
standpoints  it  is  desirable  to  make  the  case  in  but  two  pieces — the 
body  and  the  cap — although  when  there  are  good  reasons  on  account 
of  other  constructive  details,  a  tail  piece  is  not  a  serious  obstacle. 

The  magnetic  system  and  the  diaphragm  should  be  so  designed 
as  to  be  connected  to  the  case  at  only  one  point,  for  the  coefficients 
of  expansion  of  rubber  and  metal  are  so  different  that  when  the 
magnetic  system  and  the  diaphragm  are  separately  secured  to  the 
case,  at  two  or  more  places,  and  their  relative  adjustment  depends 
on  such  support,  it  is  impossible  to  keep  them  in  their  proper  relative 
positions.  So  it  is  decidedly  preferable  to  so  design  the  receiver  that 
the  case  is  merely  a  cover  which  protects  the  organs  of  the  apparatus 
from  the  inspection  of  the  too  curious.  In  this  respect  the  Strom- 
berg-Carlson,  the  Swedish- American  and  the  Sun  receivers  present 
models  of  design  worthy  of  careful  consideration.  Of  other  models, 
those  which  use  the  case  as  the  framework  to  support  the  mechanism, 
and  which  secure  the  magnetic  system  by  means  of  a  screw  thread 
upon  the  exterior  of  the  case  which  engages  with  a  similar  thread 
located  usually  on  the  magnet,  appear  to  be  most  desirable,  while 
those  which  secure  the  magnetic  system  by  a  screw  through  the  rear 
of  the  tailpiece,  and  hold  the  diaphragm  upon  the  surface  of  the 
other  end  of  the  case,  present  the  greatest  liability  to  get  out  of 
adjustment. 

Mechanically  there  is  little  to  be  said  about  the  diaphragm,  but  the 
method  of  supporting  it  in  relation  to  the  magnetic  system  is  worthy 
of  the  most  careful  attention.  Diaphragms,  which  are  buckled 
slightly,  talk  better  than  plain  ones  and  a  good  mechanical  device 
which  shall  secure  the  slight  buckling  necessary  to  this  improvement 
in  speech  repetition  is  to  be  desired.  Otherwise  to  secure  the  ma- 
terial which  is  best  from  the  magnetic  standpoint  for  the  diaphragm, 
the  cutting  of  the  disc  truly  and  accurately  to  size,  so  that  it  shall 
be  flat  without  dishing,  seems  to  present  the  best  features  for  this 
portion  of  the  receiver. 

To  protect  the  diaphragm  from  rusting  the  japan  of  ferrotype 
sheets,  or  the  tin  of  common  tin  plate  are  favorite  methods,  between 
which  there  is  not  a  great  deal  to  choose.  From  a  magnetic  stand- 
point, ferrotype  leaves  something  to  be  desired,  and  from  a  magneto- 
acoustic  one  the  writer  has  often  wondered  w-hy  a  spun  diaphragm 
that  was  thick  in  the  center,  so  that  a  stronger  field  could  be  used, 
and  thin  around  the  circumference  to  present  as  little  resistance  to 
vibration  has  never  been  advocated. 

To  build  up  the  permanent  magnet  from  a  series  of  thin  flat  bars, 
undoubtedly  presents  the  most  expensive,  but  at  the  same  time  yields 


a  belter,  more  |)ermanent,  nmre  perfect  magnetic  system.  Otherwise 
the  design  and  sha|)e  of  the  magnets  is  nut  a  matter  of  great  ini>meiil 
and  in  cliiclly  interesting  from  the  manufacturing  standpoint,  for 
iither  thiiiKs  being  eijual,  that  desJKii  which  can  be  manufactured  at 
the  least  Cll^t  is  iiiuluulitedly  supenur.  l!ul  the  sha|je  uf  the  magnet 
must  be  cuiiMdered  when  deciding  on  the  prttper  temper,  for  long 
magnets  should  be  somewhat  softer  than  short  ones. 

For  the  jiole  pieces  the  most  permeable  possible  iron  should  be 
secured,  and  the  attachment  of  the  pole  piece  to  the  magnet  should 
be  such  as  to  present  an  extremely  large  surface,  in  order  that  the 
reluctance  of  even  the  smallest  air-gap  which  the  best  mechanics  can 
achieve,  shall  be  reduced  to  a  minimum.  This  joint  should  be 
machined  and  the  method  of  securing  the  pole  pieces  to  the  magnet 
such  th.it  when  taken  apart  they  may  be  returned  to  exactly  their 
original  position,  or  otherwise  a  complete  readjustment  of  the  re- 
ceiver is  necessary,  in  order  to  secure  the  proper  distance  between 
the  ends  of  the  pole  pieces  and  the  diaphragm.  One  excellent  method 
of  obtaining  this  result  is  to  machine  the  recesses  into  which  the  pole 
pieces  fit,  and  to  secure  them  by  means  of  a  non-magnetic  bolt 
that  is  slightly  tapered  and  will  draw  the  pole  pieces  and  magnet 
to  an  accurate  bearing. 

l'"rom  an  electrical  slaiulpuint,  the  coil  spools  should  be  made  of 


FIG.  31. — DETAILS  OF  CONNECTING  CORD. 

some  non-inetal.  Some  receivers  employ  a  spool  made  of  fibre  or 
similar  material,  while  others  use  spools  which  are  pressed  from 
brass  or  similar  sheet  metal,  but  if  made  of  metal  the  spools  should 
be  laminated.  It  is  usual  to  press  the  spools  on  to  the  ends  of  the 
pole  pieces  and  depend  on  friction  or  a  slight  heading  of  the  pole 
piece  after  the  receiver  is  assembled  to  retain  them  in  place. 

The  method  of  attaching  the  receiver  cord  to  the  pole  piece  coils 
is  a  point  of  great  structural  weakness.  Preferably  the  last  few 
turns  of  the  receiver  coils  should  be  made  of  quite  heavy  wire,  which 
is  lashed  firmly  into  place  on  the  coil  with  strong  silk.  Then  leading- 
in  wires  of  about  No.  18  or  20  gauge  are  soldered  to  the  end  of  the 
coil  and  extended  to  the  rear  of  the  receiver.  Now  there  is  a 
choice  of  two  methods.  Some  models  carry  the  leading-in  wire  to 
binding  posts  on  the  tail  piece  and  then  solder  them,  and  attach  the 
cord  to  the  posts  outside  of  the  receiver.  Others  secure  the  leading- 
in  wire  firmly  to  a  block  bolted  to  the  magnet  and  bring  the  entire 
cord  through  a  hole  in  the  tail  piece  and  make  the  electrical  con- 
nection at  the  magnet  block.  This  latter  design  presents  many 
points  of  excellency,   for  then  the  leading-in   wires  become  an  in- 
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trinsic  part   of  the   receiver   mechanism,   and    wlieii   the   inslrnnicnt 
is  dissected,  are  never  broken. 

The  receiver  cord  consists  of  two  flexible  conductors,  which  must 
be  overlain  with  the  strongest  possible  braid  of  flax  or  cotton.  This 
cord  should  be  carried  inside  of  the  tail  of  the  receiver  and  there 
substantially  secured  to  either  the  case  or  the  magnetic  system  br>' 
an  extension  of  the  braid,  so  that  under  no  circumstances  will  any 
strain  be  brought  upon  the  conductors  themselves.  An  important 
detail  is  the  receiver  cord  itself.  It  must  possess  the  greatest  flexi- 
bility and  strength  and  secure  good  electrical  continuity.  A  com- 
mon construction  uses  two  insulated  conductors  composed  of  braided 
or  twisted  fine  wire;  another  uses  one  conductor  of  stranded  wire 
surrounded  by  a  spring  wrapping  of  bronze  wire,  but  this  presents 
the  objections  of  considerable  resistance  and  inductance.  The 
stranded  conductors  are  universally  made  of  very  fine  copper  or 
copper  bronze  wire,  or  what  is  technically  called  tinsel,  and  the 
finer  and  more  numerous  the  threads  the  better.  The  conductor 
insulation  is  usually  made  of  silk,  as  preferably  to  stand  the  severe 
usage  imposed  on  the  cord,  but  it  is  desirable  to  apply  some  water- 
proofing in  order  that  moisture  from  damp  hands  may  not  affect 
the  cord  insulation. 

It  is  the  universal  practice  to  use  cord  tips  in  connecting  the  cords 
.with  the  sub-station  instruments.  The  cord  tip  is  usually  made  by 
inserting  a  sharpened  wire  into  the  end  of  the  cord.  This  wire  is 
turned  over  into  a  hook  and  the  tinsel  of  the  receiver  cord  soldered 
thereto.  The  tip  is  then  wrapped  with  wire  over  which  a  proteciing 
funnel  is  soldered.  The  general  details  of  this  are  shown  in  Fig.  31. 
Finally  the  receiver  is  an  instrument  of  precision  and  its  construction 
should  receive  the  very  best  machine  work  in  every  respect  and  a 
high  degree  of  finish.  A  poorly-built  receiver  is  sure  to  mean  large 
maintenance  expense  and  constant  complaint  from   subscribers. 

The  adjustment  of  the  diaphragm  and  pole  pieces  is  the  most  im- 
portant detail.  The  requisites  are :  First,  the  diaphragm  must  be 
exactly  perpendicular  to  the  pole  piece  in  all  directions.  Second, 
it  must  be  as  near  the  pole  piece  as  possible  without  any  possibility 
of  coming  in  contact  with  them.  Third,  it  must  always  retain  this 
adjustment  under  all  changing  conditions  of  temperature,  etc.  Some 
receivers,  like  the  Stromberg-Carlson,  arrange  the  diaphragm  to  be 
adjustable.  Scientifically  this  is  admirable,  but  is  more  expensive 
to  build  and  is  a  temptation  to  the  curious.  Other  models  grind 
the  face  of  the  case  and  pole  pieces  exactly  flat  after  the  instrument 
is  all  assembled,  and  then  with  a  die  dish  the  diaphragm,  two  or 
three  sixty-fourths  of  an  inch  in  the  center.  This  is  exemplified 
in  the  American  and  others.  Models  using  a  threaded  case,  machine 
a  bearing  on  the  top  of  the  thread,  and  fasten  a  plate  or  stop  on 
the  magnetic  system,  which  is  brought  to  a  bearing  on  this  shoulder, 
and  is  supposed  to  bring  the  pole  pieces  into  a  correct  relation  to 
a  flat  diaphragm.  Each  plan  has  some  excellences  and  some  defects, 
but  if  carefully  made  each  can  secure  the  desired  result. 

Probably  the  acoustic  properties  of  the  diaphragm  have  received 
less  attention  than  any  other  portion  of  the  receiver,  for  as  the 
general  properties  of  vibrating  plates  emitting  sound  have  been 
studied  from  time  to  time,  investigators  have  for  this  reason  prob- 
ably concluded  that  there  was  nothing  left  worthy  of  investigation, 
but  this  is  far  from  the  truth.  When  any  free  body  like  a  receiver 
diaphragm  is  acted  on  by  a  force  it  is  set  in  motion,  and  the  tendency 
is  for  it  to  vibrate  as  a  whole,  emitting  a  more  or  less  deep  note 
called  its  fundamental,  and  also  to  split  up  into  parts,  each  one  of 
which  vibrates  on  its  own  account  and  so  produce  a  series  of  higher 
notes  called  overtones.  It  is  these  overtones  which  confer  that 
peculiar  character  whereby  we  are  able  to  distinguish  one  musical 
instrument  from  another,  even  if  all  play  the  same  air.  In  the 
case  of  the  diaphragm  the  varying  magnetic  field  furnishes  the  im- 
pelling force  and  the  first  tendency  is  for  the  diaphragm  to  vibrate 
as  a  whole  and  give  forth  such  a  note  as  depends  on  its  mass  and 
elasticity.  There  is  also  a  tendency  for  it  to  split  up  into  many 
small  parts,  each  one  emitting  the  note  peculiar  to  itself.  In  addi- 
tion, the  problem  is  still  further  complicated  by  the  fact  that  the 
diaphragm  is  clamped  at  its  margins  and  by  no  means  free  to  move 
as  it  may  wish.  Such  clamping  damps  out  the  vibrations  which  it 
would  make  if  free,  and  artificially  introduces  others  totally  foreign 
to  the  plate  itself.  Thus  it  is  seen  that  there  are  several  causes  which 
operate  to  distort  the  fidelity  with  which  a  receiver  can  reproduce 
the  sound  initiated  by  the  changing  magnetic  field:  so  the  accuracy 
attained  is  indeed  marvelous.  Such  considerations  have  led  to  the 
idea  that  the  ability  of  the  receiver  to  talk  was  really  due  not  to  a 
molar  motion  of  the  plate  as  a  whole,  but  to  a  molecular  motion  of  its 


component  atoms,  and  there  is  much  to  support  such  an  hypothesis. 
However  this  may  be,  it  is  generally  believed  that  while  a  thick 
diaphragm  can  be  made  to  give  a  very  loud  sound  the  distinctive 
overtones  are  wanting,  there  is  little  crispness  and  sharpness,  and 
it  is  difficult  to  understand  single  words.  With  a  thin  diaphragm 
clearness  is  greatly  improved,  but  at  the  expense  of  volume.  A 
similar  result  can  be  obtained  by  clamping  the  diaphragm  between 
sharp  metal  rings  set  around  its  circumference,  or  by  dishing  it. 
Too  thin  a  diaphragm  makes  communication  appear  to  be  unnatur- 
ally shrill  and  high-pitched,  so  one  has  to  steer  between  a  Scylla 
of  shrillness  on  the  one  hand  and  a  Charybdis  of  "boomy"  volume 
on  the  other;  and  in  this  connection  it  should  not  be  forgotten  that 
all  the  cavities  of  the  receiver  act  as  resonant  chambers  which  should 
be  made  as  small  as  possible,  and  in  every  design  attuned  to  rein- 
force the  fundamental  note  of  the  diaphragm. 


Tangential  Water  Wheel  Efficiencies. 


At  the  recent  meeting  of  the  Pacific  Coast  Electric  Transmission 
Association,  Mr.  George  J.  Henry,  Jr.,  of  the  Pelton  Water  Wheel 
Company,  read  a  paper  with  the  above  title  and  including  an  account 
of  an  experimental  investigation  of  the  relative  values  of  different 
bucket  shapes.  The  author  in  order  to  carry  on  his  investigations 
devised  a  very  complete  apparatus  for  testing  impact  wheels,  and 
took  instantaneous  photographs  of  wheels  in  operation,  several  of 
which  are  here  reproduced.  As  will  be  seen,  the  paths  of  the  water 
jet  and  discharge  are  very  clearly  delineated,  thus  enabling  defects 
in  bucket  curvature  to  be  readily  detected.  One  of  the  interesting 
statements  of  the  paper  is  concerning  the  high  efSciency  which  may 
be  attained  with  the  tangential  wheel,  a  test  of  a  750-kw  wheel  under 
1,923   ft.   head,   showing  an   efficiency  of  86.2  per  cent.,  the  nozzle 
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FIG.    2. 


and  gate  losses  being  included.  The  paper  is  largely  controversial  in 
character,  but  we  extract  the  following  portions  dealing  in  a  general 
way  with  the  action  and  efficiency  of  tangential  water  wheels. 

The  bucket  of  a  tangential  wheel  does  work  throughout  its  entire 
path  within  the  stream  lines,  and  Figs,  i  and  2  give  the  lines  taken 
by  the  water  in  three  different  positions  of  the  bucket :  First,  at  the 
moment  of  entering;  second,  at  the  point  of  developing  maximum 
power;  and  third,  in  its  final  position  before  leaving  the  stream. 
To  obtain  the  best  possible  bucket  efficiency  it  is  necessary  that  the 
water  jet  be  taken  up  on  the  bucket  surface  and  brought  to  as  near 
rest  as  possible  with  the  least  loss  of  energy.  This  loss  will  then 
be  made  up  of : 

1.  The  discharge  velocity  with  which  the  water  leaves  the  bucket 
with  respect  to  a  point  fixed  in  space,  which  velocity  will  vary  with 
every  position  of  the  discharge  as  the  bucket  moves. 

2.  Air  and  surface  friction  inside  the  bucket. 

3.  Imprisoned  water  in  the  bucket. 

4.  Variation  in  the  stream  form,  producing  erratic  conditions  of 
impact  and  flow  on  the  bucket  surface. 

5.  Displacement  of  the  stream  when  entering  the  bucket. 

6.  Eddy  currents  in  the  buckets. 

7.  When  the  water  which  does  not  give  up  all  its  energy  to  the 
bucket   (a  special  case  of  the  condition,  i). 

The  following  methods  of  correcting  these  losses  suggest  them- 
selves : 

I.  If  the  water  moves  in  a  curved  path  on  the  bucket  surface, 
being  taken  up  on  a  surface  as  nearly  tangent  to  the  entering  jet 
as  possible,  and  is  turned  through  a  curve  of  as  nearly  180°  as 
possible,  still  allowing  the  discharge  to  clear  the  back  of  the  next 
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buckcl,  aiul  till-  (JisclinrKC  is   a(   the  ^anu•  (listiinCL-   (roiii   (lie   wlu-ol  of  such  a  nature,  and  st)  (-iitircly  intcrdcpi'iKk-iit  that  their  t|uaiiti- 

ccnter  at  time^.  the  first  loss  will  be  kept  Uowii  to  a  iiiitiiinuiii.  lative  value  i-aiiimt   lie  preileteriiiincd  except   in  a  general   way.     In 

J.     If  the  water  moves  in  a  snuiotli  curved  patli  at   all  times,  as  deMKiiiiiK  a  waier  wheel,  however,  it  is  certain  that  the  exercise  of 

shown   in   the  luicket   diaxram,   V\\i-    i,  and  the  stream    form  is   re-  the  most  careful  jiulKUient  is  necessary  in  ilie  laying  rmt  of  the  sur- 

taiiicd,  spreading  out  gradually  and  encountering  no  sharp  corners  faces,  so  that  all  the  losses,  or  at  least  their  sum,  ur  total  bucket 

or  al)Kle^,  and  the  discharge  is  thin  and  fan-like  on  the  sides,  anil  loss,  will  be  kept  down.    Thus,  if  too  much  bucket  surface  be  allowed, 

the  least  immlier  of  buckets  used,  then  the  air  and  surface  friction  we  incre.ise  both  surface   friction  and   windage  for  a  given  output, 

will  lie  a  mininium.  and  if  we  attempt   to  cut  these  down   by  reducing  the  surface,  we 

J.     The  imprisoned  water  will  cause  very  little  loss  ii  the  bucket  crowd  the  stream,  so  ih.il  eddy  curniiis  will  uccur  and  the  stream 


FIG.  3. 

surfaces  are  smooth  and  so  shaped  on  the  back  and  front  that  the 
water,  after  expending  its  energy,  will  freely  leave  the  wheel. 

4.  Variations  in  stream  form  producing  erratic  conditions  of 
impact  and  flow  will  lie  avoided  by  carefully  following  the  angle 
of  the  front  ami  the  curvature  of  the  cavity  surfaces. 

5.  The  shape  of  the  cutting  edge  and  the  dividing  knife,  and  their 
relative  angles  to  the  stream,  are  the  principal  causes  of  the  loss 
occasioned  by  the  displaced  stream. 

There  are  still  other  losses  which  should  form  an  important  con- 
sideration in  wheel  design,  but  which  are  not  directly  affected  by  the 
bucket  shapes.     These  are  : 

8.  Journal  friction. 

9.  Windage  due  to  the  wheel  acting  as  a  centrifugal  blower. 

10.  The  losses  in  the  nozzles,  gate  valves  and  pipe  lines. 
Every  water  wheel  plant  has  all   of  these  losses  to  a  greater  or 

lesser  extent,  and  it  is  obvious  that  when  80  per  cent,  is  then  obtained 
from  an  operating  wheel,  the  improvement  of  any  of  these,  or,  for 
that  matter,  the  entire  elimination  of  any  single  loss,  if  this  were 
possible,  would  not,  to  any  great  extent,  improve  any  wheel's  gross 
efficiency.  The  author  has  a  number  of  times  obtained  as  high 
as  90  per  cent,  efficiency  in  laboratory  test  on  buckets  only.  The 
points  to  be  observed  in  the  determination  of  the  best  possible  tan- 
gential water  wheel  bucket  are  as  follows  : 

1.  Given  a  certain  stream  of  water  at  a  given  spouting  velocity, 
it  is  advisable  that  this  be  taken  upon  the  bucket  surfaces  of  just 
enough  buckets  to  catch  every  particle  of  water  on  the  dividing 
wedges  and  turn  it  all  on  the  curved  surfaces,  and  discharge  it  as 
just  enough  velocity  (and  entirely  in  a  direction  at  right  angles  to 
the  entering  stream  axis)  to  clear  the  next  following  bucket.  This 
resulting  velocity  will  be  the  tangent  of  the  discharge  angle,  multi- 
plied by  bucket  velocity. 

2.  The  air  and  surface  friction  must  be  maintained  as  small  as 
possible  by  the  use  of  a  nozzle  which  will  give  a  perfectly  circular 
and  solid  stream.  The  bucket  surfaces  and  cutting  edges  must  be 
of  a  shape  which,  with  a  minimum  wetted  surface,  will  allow  the 
stream,  without  crowding  at  any  point,  to  spread  out  in  a  thin 
fan-like  discharge  on  each  side.  The  surface  must  be  such  that 
the  water  will  not  adhere,  and  as  smooth  as  possible. 

The  surface  may  be  ground  and  polished,  or  better,  ground  and 
well  painted  with  a  special  compound.  If  all  of  these  points  are 
carefully  studied  out  and  the  front  of  the  bucket  properly  shaped 
and  not  cut  away  too  low,  the  imprisoned  w^ater  will  not  cause  any 
appreciable  loss. 

The  windings  will  also  be  a  minimum  if  the  number  and  surface 
of  the  buckets  is  a  minimum. 

The  above  losses  and  considerations  for  their  prevention  are  all 


FIG.    4. 

will  not  properly  discharge  from  the  bucket  side,  as  shown  in  Fig.  2. 

It  will  now  be  seen  that  it  is  absolutely  impossible  to  get  equally 
as  ijood  results  from  a  certain  shape  of  bucket,  under  all  conditions 
iif  wheel  and  streani  dianuter  and  \v;iter  i)ressure,  but  that  to  get  the 
best  efficiency  a  bucket  must  be  designed  for  each  set  of  conditions. 
The  author  believes  that  there  is  no  such  thing  as  a  bucket  shape, 
which,  by  simply  enlarging  or  reducing,  may  be  adapted  to  any 
set  of  conditions.  Some  of  the  familiar  bucket  types  are  grossly 
deficient  in  the  most  elementary  requirements  for  efficiency  and  best 
practical  results. 

There  is  another  branch  of  this  subject  which  is  of  considerable 
interest,  and  one,  if  carefully  studied,  that  leads  us  to  very  important 


FIG.    5. 

conclusions,  viz. :  the  erosion  or  bucket  wear  which  occurs  in  every 
plant  to  a  greater  or  less  extent.  As  stated  before,  the  course  fol- 
lowed by  a  stream  of  water,  after  impact  on  a  Pelton  bucket,  is  such 
as  to  give  a  discharge  almost  entirely  from  the  side  of  the  bucket. 
This  is  shown  diagrammatically  in  Fig.  i.  and  also  experimentally 
in  Figs.  3  and  4.  The  latter  shows  a  stationary  Pelton  bucket 
receiving  the  correct  size  stream  and  discharging  it  from  the  sides. 
The  course  taken  by  the  discharge  will  be  slightly  different  as  the 
wheel  rotates,  but  the  discharge  will  always  be  parallel  with  the 
entering  jet.     As  a  consequence  the  buckets  would  wear  evenly,  at 
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least  for  a  considerable  time,  unlil  tlie  sliglit  pits,  which  ahuost  in- 
variably occur,  would  start  local  action,  resulting  in  considerable 
wear  spreading  around  these  pits. 

It  is  a  fact  worthy  of  notice  that  erosion  met  witii  in  hydraulic 
practice  is  usually  of  two  kinds.  First,  we  have  that  due  to  the 
impact  of  cutting  particles,  which  acts  exactly  as  a  sand  blast — the 
sharp  corners  of  the  quartz  sand  particles  cutting  away  the  material 
of  the  bucket  surface.  Secondly,  we  have  a  chemical  erosion  or 
corrosion,  occasioned  by  the  escape  of  imprisoned  air  or  air  or 
other  gas  in  solution,   wiiicli   released  suddenly  under  high  pressure 


FIG.  6. 


FIG   7. 


may  carry  with  it  a  certain  amount  of  nascent  oxygen,  which  on 
the  clean  metal  surface  would  promote  rapid  oxidation.  It  usually 
starts  at  any  imperceptible  inequality  in  the  castings,  such  as  in- 
finitesimal blow  holes.  The  water  moving  over  the  surface  and 
jumping  across  the  blow  hole  crater  releases  the  oxygen  of  the  air, 
possibly  more  readily  than  the  nitrogen.  This  gives  us  a  small  pocket, 
or  blow  hole,  having  clean  surfaces  from  the  water  friction,  filled 
largely  with  oxygen  gas.  The  oxygen  combines  with  the  clean  metal, 
forming  an  oxide  coating,  which  is  cleaned  off  by  the  water  friction, 
which  will  invariably  occur  at  the  slightest  change  in  position  of 
bucket.  The  result  is  that  the  oxidizing  process  is  repeated — the 
hole  rapidly  growing  larger. 

We  would  e.xpect,  if  the  above  theory  of  chemical  erosion  is  cor- 
rect, to  find  the  oxidized  pits,  as  they  become  larger,  increasing 
more  rapidly  in  the  direction  of  the  bucket  wedge,  or  creeping  to- 
wards the  direction  from  which  the  stream  approaches,  rather  than 
from  it,  as  the  oxygen  would  naturally  be  released  on  the  side  of 
the  pit  from  which  the  stream  approaches.  Such  seems  to  be  actually 
the  fact  where  we  can  obtain  an  example  of  chemical  erosion  inde- 
pendent of  mechanical  erosion. 

A  bucket  taken  from  one  of  the  wheels  at  the  Santa  Ana  Station 
of  the  Edison  Electric  Company  after  about  twenty-seven  months' 
operation,  during  which  it  was  driving  a  750-kw  generator  from  a 
single  stream  under  about  700  ft.  head,  showed  the  o.xidized  pits 
above  mentioned,  which  are  of  the  color  of  gun  metal — the  o.xidized 
depressed  surfaces  being  clearly  outlined  from  the  smooth  steel 
surface  over  which  the  water  flows.  If  the  erosion  of  these  pits 
were  due  to  eddy  currents,  the  oxidized  surface  would  be  removed 
by  such  erosion.  Moreover,  if  mechanical  erosion  accounted  for 
the  pitted  surface  of  most  of  our  water  wheels,  we  would  find  the 
dividing  knife,  or  splitter,  the  most  heavily  worn  part.  This,  how- 
ever, is  not  the  case  in  most  instances,  the  pitting  usually  occurring 
in  the  bottom  and  sides  of  the  cavities.     It  will  be  readily  seen  that. 


after  these  pits  grow  large  enough  to  alter  the  course  of  the  water, 
they  will  completely  change  the  path  of  the  jet  in  the  bucket  cavities, 
and  we  will  then  have  all  sorts  and  kinds  of  erratic  shapes,  wHich 
shapes  are  in  no  way  governed  by  the  original  curves  of  the  buckets. 
We  thus  find  on  the  same  wheel  buckets  worn  through  in  entirely 
different  spots,  bearing  absolutely  no  similarity  to  each  other,  al- 
though they  all  started  out  under  exactly  equal  conditions. 

In  water  jets  carrying  imprisoned  air,  or  air  or  gas  in  solution, 
due  to  the  high  pressure,  we  would  expcvJ  to  find,  on  relieving  this 
pressure,  a  gas  discharge  from  the  outside  of  the  stream.  A  stream 
under  fifty-ft.  head,  carrying  air  in  solution,  is  at  the  instant  of  leav- 
ing the  tip,  perfectly  clear ;  an  instant  later,  or  about  two  diameters 
from  point  of  issue,  we  find  a  slight  enlargement  of  the  stream,  which 
the  writer  believes  to  be  due  to  the  imprisoned  gas  freeing  itself 
on  the  relief  of  pressure.  This  disengaging  process  continues  in  this 
instance  for  about  fifteen  stream  diameters,  after  which  the  stream 
begins  to  again  clear  up,  although  at  no  point  is  its  rigidity  or  shape 
interfered  with. 

Fig.  S  shows  yet  another  example,  and  under  such  radically 
different  conditions  as  to  lead  to  the  belief  that  this  condition  exists 
throughout  the  entire  field  of  hydraulic  practice.  This  shows  a  jet 
from  a  Pelton  needle  nozzle  under  a  pressure  in  excess  of  i,goo  ft. 
head  at  the  plant  of  the  Edison  Electric  Company  in  southern  Cali- 
fornia. The  jet  is  of  a  size  suitable  for  developing  an  overload  on 
a  750-kw  generator,  and  the  fog  or  "water  dust"  immediately  sur- 
rounding the  jet  shows  clearly  the  disengagement  of  imprisoned 
gas.  This  is  best  observable  at  from  one  to  ten  diameters  from 
the  tip,  and  is  undoubtedly  a  condition  that  exists  on  the  bucket  sur- 
face, as  well  as  immediately  surrounding  the  jet  at  point  of  issuance. 

Figs.  6  and  7  illustrate  a  needle  nozzle  under  comparatively  low 
pressure,  and  the  water  dust  is  here  also  observable  at  from  five 
to  twenty  stream  diameters  distant  from  the  tip.  In  each  of  these 
cases  the  stream  is  in  particularly  good  focus,  and  the  water  dust 
was  more  clearly  observable  in  the  investigations  than  it  is  shown  in 
the  photograph.  It  is  perfectly  obvious,  if  this  theory  is  correct, 
that  much  of  the  wear  that  occurs  in  the  interior  of  nozzle  tips  would 
also  be  explainable.  For  it  is  certain  that  where  changes  of  cross- 
section  occur,  there  is  a  corresponding  change  in  stream  velocity, 
and,  when  this  is  not  in  accordance  with  the  laws  of  least  resistance, 
the  o.xygen  or  other  gas  would  be  released  in  exactly  the  same  way, 
causing  the  pitting  surfaces  inside  of  the  nozzle  tip.  In  most  cases 
in  practice  we  have  a  combination  of  chemical  and  mechanical 
erosion. 

Paint  acts  exactly  as  a  sheet  of  paper  or  rubber  cushion  protecting 
a  piece  of  glass  under  a  sand  blast — the  paper  or  rubber  not  in  any 
way  being  damaged  by  the  impact  of  the  particles  of  sand,  but  w'here 


fk;.  8. 

cut  away  so  that  the  glass  is  exposed  to  the  cutting  grains,  the  hard 
surface  of  the  glass  or  of  tool  steel  will  be  very  rapidly  cut.  By 
holding  your  finger  under  the  sand  blast,  the  finger  nail  is  rapidly 
cut  away,  although  the  sand  makes  no  impression  on  the  softer 
skin  surrounding  it.  The  observation  of  this  fact  led  the  Pelton 
company  years  ago  to  adopt  a  special  rule  in  regard  to  painting  its 
buckets — the  paint  proving  the  best  possible  protection.  In  fact, 
in  regular  operating  plants,  if  the  buckets  are  of  good  design  and  are 
kept  thoroughly  painted,  they  will  last  an  indefinite  length  of  time. 

Figs.  3  and  8  show  a  Pelton  wheel  in  operation  at  the  point  of 
best  efficiency,  and  show  that  the  water  impact  and  discharge  all 
occurs  vertically  under  the  wheel  center  and  within  a  very  short  arc 
of  stream  contact ;  that  there  is  no  disturbance  occurring  in  the 
stream  itself  due  to  the  front  wall  of  the  Pelton  bucket  entering  the 
stream. 
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Schenectady  as  an  LIcciric   Railway  C>cncrc. 


OKI',  of  tlic  most  iiiirrfsliiig  cximipk".  in  ilic  I'jist  of  llic  rapiil 
rise  ill  poptihitioii  ;iiul  iiuliistr>  of  a  roiniiuiiiity  i»  atTonkil 
!)>■  Si-lirmctaily.  Ni-w  York.  I-'roin  a  ^ll■cpy  town  n-tiii- 
iiiscnit  of  llii-  iliaraiirrisiirs  of  life  a  century  ago,  it  advaiuod  from 
a  population  of  i.<,(hki  in  1880  to  31,000  in  1900,  ami  53.(XX)  in  i(X)-i. 
riiis  growth  is  to  1)1-  almost  rntinly  attrilnitctl  to  llio  fstalilislmunt 
iIuTf  of  the  main  facttirics  of  the  (ieiural  lllictrii-  Company,  and 
the  I'xtrnsion  of  the  forimr  locomotive  industry  hy  the  American 
Locomotive  Company.  The  average  number  of  employees  of  these 
two  companies  has  advanced  from  4,400  in  i8<ji  to  no  less  than 
15.408  the  first  (piarter  of  the  present  year.  While  this  gre.U  in- 
crease in  population  \vt>uld  naturally  have  led  to  a  considerable 
electric  railway  development,  this  development  has  doubtless  been 
greatly  accelerated  through  the  city  being  the  seat  of  the  greatest 
electrical  maniif.-icturing  establishment  in  the  world. 

Within  the  city  there  are  six  electric  railway  lines,  running  over 
JJ  miles  of  traiU      TIi.-  in.iin  supply  iif  power  is  derived  from  the 


FIG.    I. — TRIBES    HILL   POWER   HOUSE. 

generating  plant  of  the  Hudson   River   Power   Transmission   Com 
pany,  at  Mechanicsville,  18  miles  distant,  an  auxiliary  supply  bein.L 
furnished   from   the   steam  plant  of  the  General   Electric  Company 
The  power  from  Mechanicsville  is  transmitted  at  10,000  volts  and  40 
cycles  over  two  separate  lines,  one  being  an  air  line  and  the  otlie. 
of    about    double    the    length,    passing    through    Troy    and    Albanx 
Upon   the   completion   of  the  Spier's  Falls  generating  plant  of  the 
Hudson    River    Electric    Company,    another    source    of    power    will 
be  available,  which  power  will  be  transmitted  40  miles  to  Schenec- 
tady at  a  voltage  of  30,000. 

There  is  nothing  of  especial  interest  in  the  e(|iiipnKnt  of  ihv 
Schenectady  city  lines,  but  a  difficult  problem  in  operation  was  the 
proper  handling  of  the  large  number  of  employees  of  the  General 
Electric  Company  in  the  short  space  of  time  allowed  before  and 
after  shop  hours.  This  situation  has  been  successfully  met  by  the 
building  of  a  loop  at  the  entrance  to  the  works  with  the  necessary 
storage  tracks  from  which  extra  cars  can  be  fed  into  the  main  line 
without  interrupting  the  regular  traffic.  In  this  manner  about  3,000 
people  are  loaded  and  unloaded  from  the  cars  in  less  than  half  an 
hour  without  any  apparent  discomfort.  In  order  to  accommodate 
the  large  number  of  employees  of  the  General  Electric  and  American 
Locomotive  Companies,  who  live  in  neighboring  towns,  special  cars 
are  run  directly  from  the  works  over  all  interurban  lines  both 
morning  and  night. 

It  is  with  respect  to  interurban  roads  that  Schenectady  presents 
the  most  interesting  situation.  Four  distinct  suburban  systems 
centering  there  are  now  in  operation  and  a  fifth  is  under  advisement. 
To  the  north  a  double-track  road  to  Ballston  Spa  and  Saratoga,  a 
distance  of  22  miles,  is  about  completed.  To  the  east,  a  double-track 
road  to  Troy,  a  distance  of  16  miles,  was  completed  in  March  of 
the  present  year.  To  the  southeast,  a  double-track  road  to  Albany, 
a  distance  of  15^  miles,  has  been  in  operation  for  over  two  years. 
To  the  west  a  connection  has  been  made  with  the  Fonda,  Johnstown 
&  Gloversville  Railroad,  making  it  possible  to  ride  from  Albany  to 
Gloversville.  a  distance  of  50  miles,  without  change  of  cars:  while 
to  the  south  a  road  is  contemplated  which  will  extend  to  South 
Schenectady  and  Altamont,  a  distance  of  11  miles. 

The  northern  interurban  road  connects  at  Ballston  with  the  line 


of  thr  lIudHon  Valley  Coiiipany,  running  to  Saratoga,  tlu-iice  18 
miles  to  (lUns  halls,  and  from  the  hitler  place  to  the  smilhern  end 
of  Lake  (ieorgf  aiitl  thence  northward  to  Warreiishiirg,  'I'he  Troy 
line  connects  at  VValerfurd  with  the  line  of  the  Miidson  Valley 
t'oinpaiiy  running  iiorthwiird  along  the  hanks  lof  the  Hudson  to  Glens 
halls,  and  the  .Mliaiiy  line  connects  with  the  Hudson  anil  Albany 
third-rail  system  niniiing  to  Hudson.  Thus  from  Schenectady  one 
can  travel  by  electric  car  to  all  of  the  principal  districts  in  the 
northern  Hudson  Valley,  a.s  indicated  on  the  acconipanying  map. 

The  recently  completed  line  from  Schenectady  to  Anisierdain  is 
Hi  miles  long,  :iiid  forms  part,  as  previously  stated,  of  the  Fonda, 
Johnstown  &  (iloversville  system.  The  main  power  station  of  the 
system  is  situated  at  Tribes  Hill  on  the  Mohawk  River,  a  few  miles 
from  .'\msterdain,  ,'iiid  embodies,  together  with  the  sub-stations,  the 
most  .'idvanced  pr:iclice  in  interurban  work.  Current  is  generated 
.'It  13. .HX)  volts,  no  step-up  transformers  being  used.  There  arc 
ihrec  generating  units,  the  engines  being  rated  at  1,700  hp  and  capable 
of  gener.-iting  J,J5o  hp.  .At  the  former  load  the  steam  consumption 
guar.'intei'd  is  13'..  pounds,  and  18  jiounds  at  the  ovi'rload.  Theie 
are  three  sub-stations,  one  being  located  in  Amsterdam,  another  at 
Johnstown  and  the  third  at  Glenville,  between  Amsterdam  and 
Schenectady.  The  feeders  arc  carried  without  break  from  sub- 
station to  sub-station,  thus  giving  all  cars  between  sub-Stations  a 
feed  from  both  ends. 

Each  sub-station  has  three  300-kw  converters,  which  arc  of  the 
(ieneral  IClectric  standard  type,  si.x-pole,  running  500  r.p.m..  with 
Mutilated  liihU,  open  type  collector  rings,  series  shunt  and  efpializer 
switches  mounted  on  machine  frames,  and  other  improvements  up 
to  the  date  of  their  manufacture.  Each  converter  is  fitted  with  a 
field  break-up  switch  for  use  when  starting  from  the  alternating- 
current  side,  and  this  break-up  switch  is  made  double  throw,  the 
lower  throw  reversing  the  normal  connections  between  armature 
and  field  so  that  the  shunt  field  winding  opposes  the  magnetism  set 
up  in  the  machine  by  the  alternating  currents.  By  this  means  the 
polarity  of  the  machine  is   readily   re\erscd   when,   in    starting   from 


FIG.    2. — INTERIOR   OF   TRIBES    HILL    POWER    HOUSE. 

the  alternating-current  side,  the  machine  comes  up  with  wrong 
polarity — that  is,  negative  to  trolley  and  positive  to  ground.  This  is 
a  recent  improvement  over  previous  practice  in  which  reversing  was 
accomplished  only  by  pulling  the  machine  out  and  thiowing  it  in 
again  on  the  hit  or  miss  principle. 

One  330-kw,  three-phase  transformer  is  installed  with  each  con- 
verter. These  are  of  the  air-blast  type,  of  shell  construction,  with 
three  sets  of  coils  similar  to  those  of  three  single-phase  transformers, 
but  combined  in  one  shell  which  serves  as  a  common  magnetic  circuit. 
Primary  windings  are  connected  in  V  with  the  secondaries  in  delta, 
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the  primaries  being  provided  with  taps  for  changing  the  ratio  of  the 
transformer  in  2.5  per  cent,  steps  up  to  10  per  cent.,  the  secondaries 
being  provided  with  one-half  voltage  taps  in  two  phases  for  the  pur- 
pose of  starting.  The  converters  are  started  by  applying  to  them 
one-half  their  normal  voltage  obtained  from  one-half  of  the  turns 
of  the  secondaries  of  the  transformers.  One  corner  of  the  delta 
IS  connected  through  to  one  collector  ring  of  the  converter  in  cither 
the  Starting  or  running  position  of  the  switch.  In  the  starting  posi- 
tion the  other  two  rings  of  the  converter  are  connected  to  one-half 
taps  in  the  two  sides  of  the  delta  adjacent  to  this  corner;   in  the 


FIG.    3. — MAP    SHOWING    ELECTRIC    RAILWAY    DEVELOPMENT    IN    THE 
NORTHERN    HUDSON   VALLEY. 

running  position  these  two  rings  are  connected  to  the  other  two 
corners. 

There  is  also  provided  between  eacji  transformer  and  the  corre- 
sponding converter  one  three-phase  reactive  coil.  This  is  designed 
to  give  a  boost  of  about  30  volts  alternating  current  with  full  load 
current  of  the  converter  leading,  and  a  depression  of  about  the  same 
amount  with  full  load  lagging.  This  boost  or  depression  in  each 
phase  amounts  to  about  70  volts  boost  or  depression  of  the  direct- 
current  voltage.  These  reactive  coils  stand  over  the  air-blast  cham- 
ber provided  for  the  transformers  and  are  cooled  by  a  small  amount 
of  air  taken  from  them. 

The  high-tension  line  voltage  chosen  was  the  highest  standard 
for  which  the  General   Electric  Company  builds  generators  without 


step-up  transformers.  This  pressure,  13,200  volts,  is  ample  for  dis- 
tribution from  the  generating  station  at  Tribe's  Hill  to  the  present 
sub-stations,  and  for  any  extensions  up  to  a  maximum  distance  of 
about  25  or  even  30  miles  from  the  generating  station,  which  is  as 
far  as  there  is  any  immediate  prospect  of  an  extension  of  this  system. 
To  take  care  of  the  high-tension  power  at  this  voltage  in  the  sub- 
stations, three  single-pole  oil  switches  of  the  hand-operated  type 
connected  through  mechanism  to  one  handle  on  the  switchboard 
panel,  are  provided  for  the  supply  of  each  step-down  transformer 
unit.  These  switches  are  rendered  automatic  by  the  use  of  current 
transformers,  relays  and  tripping  coils,  no  high-tension  fuses  being 
used.  Similar  switches  are  also  provided  for  cutting  in  or  out  either 
or  both  of  two  transmission  lines  to  e-ach  sub-station,  these  switches 
being  provided  for  each  end  of  each  of  these  lines.  These,  however, 
have  not  been  utilized,  as  it  has  been  considered  preferable  to  put 
some  of  the  cost  of  the  second  transmission  line  into  the  first,  thus 
rendering  the  one  transmission  line  more  nearly  infallible. 

The  line  between  the  generating  station  and  the  Amsterdam  sub- 
station is  in  operation  twenty-four  hours  per  day — all  day  for  the 
railway  and  all  night  for  lighting  service.  On  this  account  a  rather 
novel  expedient  was  here  tried,  consisting  in  the  use  of  four  trans- 
mission wires  for  a  three-phase  circuit,  one  of  the  four  being  a 
spare,  and  connected  to  knife  switches  at  each  end  so  that  any  one 
of  the  other  three  line  wires  may  be  cut  out  at  both  ends  and  replaced 
by  the  spare  wire.  It  is  anticipated  that  by  this  means  one  wire 
may  be  killed  in  case  of  a  punctured  insulator,  a  cross  or  a  break, 
and  service  may  be  continued  by  means  of  the  spare  wire.  As  this 
part  of  the  line  follows  the  track  and  may  be  reached  from  a  tower 
wagon,  it  w-ill  be  possible  to  replace  an  insulator  or  make  other 
repairs  on  the  dead  wire  while  the  other  three  arc  in  use. 


The  Fireproof  Cars  for  New  York  Underground. 


Sixteen  of  the  new  cars  proposed  for  the  Interborough  under- 
ground road  in  New  York  are  ready  and  thirty  more  will  be  deliv- 
ered in  a  few  weeks.  It  is  expected  that  by  the  end  of  next  month 
two  cars  will  be  received  each  day  until  the  rolling  stock  necessary 
for  operation  of  the  tunnel  has  been  received.  A  partial  account 
has  already  appeared  in  these  columns.  The  bodies  of  the  cars  will 
Ijc  sheathed  with  copper.  The  floors  will  be  of  two  thicknesses  of 
hard  maple,  with  asbestos  fire  felt  between  them.  The  floor  sheath- 
ing will  be  of  one-quarter-inch  asbestos  board,  which  will  cover  the 
whole  under  surface  of  the  car  body.  The  under  surface  of  the  car 
directly  over  the  motors  will  be  sheathed  w'ith  sheet  steel  one-quarter 
of  an  inch  thick.  The  motor  and  the  control  cables  will  be  incased 
in  woven  asbestos  insulation,  and  asbestos  molded  forms  will  be 
UL-.cd  to  cover  certain  parts  of  the  machinery,  and  these  forms  will 
be  attached  to  the  car  floor  with  brass  screws. 

A  perfect  system  for  the  insulation  of  all  incandescent  and  heater 
wires  has  been  devised.  They  will  be  incased  in  flexible  metallic 
conduits,  and  each  lamp  will  be  attached  to  a  ventilated  cast  iron 
outlet  bo.x,  and  all  heaters  are  incased  in  asbestos-lined  metal  boxes. 
Metal  sheathing  will  be  used  in  the  platforms  and  all  the  switches 
and  fuses  are  mounted  on  a  marble  switchboard,  which  is  placed  in 
a  steel  compartment  outside  of  the  car.  Sixteen  incandescent  lamps 
will  be  placed  in  the  ceiling  of  each  car  and  twenty-four  electric 
heaters  will  be  used  in  addition  to  one  in  the  motorman's  compart- 
ment. The  dimensions  of  the  cars  are  as  follows:  Length  over 
tlie  buffers  51  ft.  2  in.:  length  of  car  body  over  corner  posts,  42  ft. 
7  in. ;  width  over  sills,  8  ft.  2H  if-  The  seating  capacity  of  each 
car  is  fifty-two  persons.  The  problem  of  the  best  method  for  the 
exit  and  ingress  of  passengers  has  not  been  entirely  settled. 
.\t  first  it  was  proposed  to  adopt,  in  addition  to  the  door  at  each 
end  of  the  car,  an  appliance  to  operate  sliding  doors  in  the  center  of 
the  car.  This  system  was  adopted  some  time  ago  on  the  elevated 
railroad  of  Boston,  but  was  not  an  entire  success  there. 

The  cars  now  being  received  are  being  fitted  for  service  on  the 
Second  Avenue  line  and  the  general  plan  of  the  car  as  to  e.xits  had 
to  be  substantially  the  same.  When  the  time  comes  for  the  actual 
fitting  of  the  cars  to  be  used  in  the  subw-ay  there  is  likely  to  be  some 
modifications  of  the  upper  body  of  the  car  to  provide  for  quicker 
discharge  of  passengers. 

One  decided  improvement  will  be  made  in  all  the  new  cars  to 
prevent  jamming  of  passengers  while  leaving  and  getting  on  the 
platforms.     Instead  of  the  swinging  gates  operated  by  the  brake- 
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man,  ihcrc  will  be  filled  slitliiiK  iloors.  All  the  cars.  vmII  U-  vcsli- 
bulcii  iiiid  the  Kii-ii'd  will  stand  inside  and  uprn  and  cIdsc  the  doors 
by  a  single  motion  of  u  lever,  dri\iii({  each  iloor  its  full  width  into 
each  car. 


Recent  Electrochemical  Developments. 

l.AUOKATORY    KESISTANCE   FURNACES. 

Two  new  electric  resistance  furnaces  for  laboratory  work  were 
patented  on  .-\ngust  16  by  Mr.  August  Kiiner,  of  New  York  City. 
One  type  (Fig.  i)  is  for  baking  or  heating  small  articles,  such  as 
crucibles  and  appliances  iisetl  by  dentists,  etc.,  the  main  feature  beiiif? 
the  simple  construction  of  the  furnace  which  consists  of  relatively 
few  parts  that  may  easily  be  taken  apart.  On  a  permanent  base 
plate  an  integral  housing  of  dome  shape  is  fitted ;  heating  resistance 
wires  are  placed  within  longituilinal  holes  in  this  dome.  A  plate  with 
grooves  in  which  other  resistance  wires  arc  embedded  is  provided 
to  slide  within  the  furnace  upon  the  base  plate.  On  this  |)late  a 
shelf  or  support  rests  for  the  articles  to  be  heated;  this  support  is 
formed  integrally  with  the  front  cover  plate  of  the  furnace  so  that 
both  arc  removed  together. 

The  second  type  patented  by  Mr.  Amend  is  a  sectional  furnace 
for  use  in  chemical  analysis  and  for  other  purposes  in  which  heat 
is  to  be  applied  either  progressively  or  over  a  given  sectional  area. 
For  this  purpose  a  plurality  of  separate  resistance  wires  is  arranged 
so  that  any  one  or  more  sections  of  the  furnace  may  be  cut  in  or  out 


various  investigators  have  attacked  this  problem  in  vuritius  ways. 
A  patent  granted  on  Auguxt  18  to  Mr.  Igna/  Siiirmay,  of  Budapest, 
lltingary,  describes  a  process  which  belongs  to  that  large  class  of 
methods  in  which  apparently  inert  substances  arc  added  to  the  elec- 
trolyte. His  electrolyte  is  a  solution  of  /inc  sulphate,  to  which 
dextrose  is  added,  together  with  a  mixture  of  sulphates  of  aluminum 
and  magnesium  in  certain  proportions.  The  electrolyte  is  stirred 
to  bring  continuously  fresh  zinc  ions  to  the  electrodes.  The  deposit 
thus  (ibiained  is  said  to  be  a  pure,  homogeneous  coating  of  zinc, 
tree  from  blisters  and  adhering  so  tenaciously  on  sheet  iron  and 
sheet  steel  that  it  does  not  peel  off,  if  these  sheets  are  afterwards 
mechanically  deformed 


Precautions  for  Safety  of  Underground  Travel. 


I'residcnt  (Jrr,  of  the  New  York  Rapid  Transit  Commission,  has 
written  to  Chief  Knginecr  I'arsons  the  following  letter,  relating  to 
the  Paris  subway  catastrophe:  "An  accident,  attended,  unfortunately, 
with  a  large  loss  of  life,  has  occurred  in  the  underground  railway 
ill  Paris.  .Apparently  this  accident  was,  in  the  first  place,  due  to 
some  derangement  of  the  electrical  machinery,  thus  setting  fire  to 
the  train.  According  to  the  newspaper  accounts  many  people,  how- 
ever, lost  their  lives  through  suffocation  at  the  stations  some  dis- 
tance from  the  point  of  accident.  In  accordance  with  the  rapid 
transit  act  and  the  contract,  the  equipment  is  to  be  furnished  by  the 


FIG.    I. — RESISTANCE  FURNACE. 


FIG.    2. — ARC   FURNACE   FOR   DISTILLING   ZINC. 


of  circuit.  The  furnace  is  of  an  elongated  trough-like  form  and 
is  composed  of  opposite  side  sections  of  refractory  material  with 
corresponding  longitudinal  base  and  cover  sections.  Each  set  of  side 
and  base  sections  is  provided  with  a  resistance  wire.  Any  two  or 
more  of  the  wires  of  these  sections  may  be  connected  in  series  or 
may  be  disconnected  at  will,  to  provide  heat  to  any  extended  or 
restricted  portion  of  the  apparatus. 

ARC  FURNACE  FOR  EXTRACTING  ZINC  FROM  ITS  ORES. 

A  patent  was  granted  on  August  16  to  Dr.  C.  F.  T.  de  Laval  on 
the  distillation  of  zinc  from  its  ores,  and  especially  from  zinc-lead 
ores,  by  means  of  an  electric  furnace  of  the  well-known  type  in  which 
the  radiant  heat  is  used  from  an  arc  placed  over  the  material  to  be 
melted.  As  shown  in  Fig.  2,  the  pulverized  ore  is  introduced  at  one 
end  of  the  longitudinal  furnace  chamber,  so  as  to  form  a  pile  or  stack 
sloping  towards  the  other  end  of  the  furnace,  where  the  arc  is  pro- 
vided by  means  of  two  opposite  carbons  passing  through  the  walls. 
By  the  action  of  the  radiant  heat  upon  the  sloping  surface  of  the  pile, 
the  non-volatile  ingredients  of  the  ore  melt  and  flow  down  the  slope 
into  a  basin  just  below  the  arc,  from  which  they  are  removed  through 
an  outlet.  As  this  melting  and  running  down  takes  place,  new  sur- 
faces of  the  stack  are  constantly  exposed  to  the  heat  radiation. 
Simultaneously  with  this  operation,  the  metal  vapors  mixed  with  the 
generated  gases  escape  from  the  sloping  surface  and  pass  out  of 
the  chamber  through  an  outlet  above  the  arc.  These  vapors  are 
then  condensed  by  any  suitable  means. 

If  the  pulverized  zinc  ore  has  not  been  previously  roasted,  it  is 
preferably  mixed  with  iron  ore,  while  the  ingredients  are  dry,  the 
whole  being  afterwards  moistened  if  required.  The  object  is  to 
eliminate  the  sulphur  in  the  non-roastad  zinc  ore  in  which  the  zinc 
occurs  as  zinc  sulphide. 

ELECTRODEPOSITION    OF   ZINC   UPON    IRON    AND    STEEL. 

The  difficulties  involved  in  the  production  of  a  good  and  firmly 
adherent    deposit   of   zinc   on    iron    and   steel   are   well   known   and 


contractor,  and  for  which  the  operating  company  is  primarily  re- 
sponsible. This,  I  understand,  is  also  the  method  followed  in  Paris. 
-Mthough  the  responsibility  for  the  equipment  and  any  accident  that 
may  arise  will  fall  upon  the  company,  nevertheless  I  wish  that  the 
commission  should  exercise  its  right  of  supervision  to  the  fullest 
possible  extent,  to  the  end  that  every  precaution  shall  be  taken 
by  the  contractor  and  the  operating  company  to  reduce  the  chances 
of  accidents  to  the  minimum. 

"I  wish,  therefore,  that  you,  as  chief  engineer  of  the  board,  would, 
at  your  earliest  convenience,  ascertain  all  the  facts  in  connection  with 
the  Paris  accident,  and  also  ascertain  whether,  in  your  judgment,  our 
contractor  and  the  operating  company  are  making  proper  provisions 
against  a  repetition  of  such  accident,  or  such  other  accident  as  may 
be  foreseen  and  be  prevented.  When  you  have  gathered  together  all 
the  information  that  you  can  upon  the  subject,  I  wish  that  you  would 
make  a  report." 

In  this  connection,  it  may  be  stated  that  Mr.  L.  B.  Stilwell,  saw 
the  importance  of  this  provision  before  its  necessity  was  emphasized 
by  the  Paris  calamity.  The  lighting  of  the  rapid  transit  subways  will 
be  effected  by  circuits  and  have  no  relation  to  those  employed  in 
operating  trains.  For  this  purpose  there  has  already  been  installed 
a  plant  of  three  1,250-kw  alternators,  driven  by  steam  turbines. 

A  dispatch  from  Berlin,  of  August  19,  says:  "Lessons  taught  by 
the  recent  disaster  on  the  Paris  underground  railway  are  being  ap- 
plied by  the  Ministry  of  Public  Works.  Orders  have  been  issued 
to  the  officials  of  the  Berlin  underground  and  overhead  railway  to 
light  all  tunnels  by  wires  wholly  disconnected  with  the  motor  cur- 
rent, and  to  install  apparatus  enabling  train  hands  to  break  the 
terrific  current  anywhere  and  thus  stop  trains  approaching  the  scene 
of  an  accident.  The  officials  are  also  ordered  to  stop  the  overcrowd- 
ing of  cars."  Another  dispatch  from  Paris,  of  August  20,  says : 
"Employees  of  the  Metropolitan  Railway  Company  held  a  meeting 
to-day,  at  which  they  discussed  the  accident  on  the  line  of  the  com- 
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pany  on  August  11  in  which  about  100  persons  were  killed.  A 
resolution  was  adopted  declaring  that  the  company  was  responsible 
for  the  catastrophe.  The  resolution  also  demanded  that'  certain 
changes  should  be  made  in  the  plant  and  the  staff  of  the  company, 
and  asked  for  the  removal  of  the  Prefect  of  Police  and  the  Prefect 
of  the  Seine  Department.  These  officers  are  accused  in  the  resolu- 
tion of  granting  special  privileges  to  the  company." 


New  Telephone  Patents. 


SELECTIVE    SIGNAL    ATT.ACHMENT. 

Selective  signal  devices  heretofore  proposed  have  been  of  such  a 
character  as  to  require  either  special  construction  for  the  bells  or 
special  arrangement  of  circuits  at  the  subscriber's  stations.  A 
patent  has  recently  been  issued  to  Mr.  B.  Hamilton,  of  Lawrence, 
Kan.,  however,  for  a  purely  mechanical  attachment  to  the  ordinary 
bridging  bells  of  a  party  line  which  renders  the  whole  operative 
upon  a  selective  basis.     Fig.   i   shows  a  view  of  the  device  with  the 


FIG.    I. —  HAMILTON    SELECTIVE    SIGNAL. 

t 

cover  removed  and  mounted  in  position  upon  the  face  of  the  bell 
box.  Normally  the  notched  projecting  arm  engaging  the  bell  rod, 
holds  it  in  a  mid-position,  clear  of  the  gongs,  and  this  arm  is  re- 
strained in  its  movement  by  a  disc  within  the  case.  Thus  even 
though  ringing  current  be  put  upon  the  line,  the  hammer  cannot 
strike  the  gongs.  The  attempt  of  the  hammer  to  respond  to  such 
ringing  current  does,  however,  serve  to  move  the  arm  sufficiently 
to  allow  the  disc  locking  to  begin  a  rotation  upon  its  axis,  being 
impelled  by  the  main  spring  and  controlled  by  the  escapement.  An 
impulse  from  the  hand  generator  at  any  station  thus  will  start  all 
the  locking  discs  synchronously. 

The  arbors  of  the  discs  at  the  various  stations  carry  pointers  which 
proceed  over  dials,  while  the  discs  themselves  have  notches  in 
them  so  placed  with  reference  to  the  pointers  that  a  free  movement 
of  the  bell  hammer  is  permitted  at  any  station  at  just  such  time  as 
all  pointers  indicate  the  corresponding  number.  Having  started  the 
discs,  the  subscriber  w^atches  his  pointer.  When  this  indicates  the 
desired  number  he  again  turns  his  magneto,  whereupon  he  signals 
the  desired  station  and  that  only. 

SPECIAL  BUSY  TEST  FOR  PARTY  LINE  SWITCHBOARDS. 

It  has  been  proposed  by  some  to  do  away  with  the  usual  code 
letter  or  number  to  designate  the  stations  of  party  lines  and  instead 
to  provide  each  line  with  a  number  of  multiple  jacks  in  each  section 
of  switchboard  to  provide  one  for  each  station.  With  this  scheme 
each  station  is  given  a  number  just  as  though  upon  a  direct  line. 
However,  the  ordinary  busy  test  applied  necessarily  to  all  lines  to 
provide  against  interference  from  other  lines  serves  to  prohibit  any 
calls  between  stations  of  the  same  line.  This  is  the  case,  because 
when  the  line  is  made  busy  at  the  answering  jack,  the  multiple  jack 
of  the  desired  station  being  interconnected,  tests  busy,  receiving 
the  test  current  from  this  answering  plug.  Mr.  J.  J.  O'Connell,  of 
Chicago,  has  overcome  this  defect  by  providing  a  countermanding 
tone  test  which  becomes  superimposed  upon  the  busy  test  whenever 
the  test  plug  and  the  answering  plug  are  of  the  same  pair  of  cords, 
and  the  jacks  protected  and  tested  are  of  the  same  line.     The  patent 


for   this   circuit    has    been   assigned   to   the   American    telegraph   & 
Telephone  Company. 

VISUAL  SIGNAL. 

Another  patent  recently  assigned  to  this  same  company  is  one 
describing  a  novel  electromagnetic  signal,  of  which  W.  W.  Dean 
is  the  inventor.  This  signal  is  well  shown  in  Fig.  2.  As  may  be 
seen  in  the  plan  view,  the  body  of  the  signal  is  formed  by  a  return 
pole-piece  of  U-shape,  within  which  the  coil  and  core  are  located  and 
the  ends  of  the  legs  of  which  carry  the  armature  trunions  and  the 
signal  face.  The  armature  consists  of  a  sheet  steel  frame  with  a 
tapered  projection  shaped  to  extend  the  range  of  the  magnetic  pull. 
The  target  of  the  signal  forming  one  side  of  the  armature  frame  is 
cf  aluminum  and  is  dished  to  extend  out  through  the  signal  face  for 
a  considerable  distance  to  facilitate  observation  at  an  angle.  Con- 
tact points  carried  by  the  armature  are  provided  to  form  connections 
for  supplementary  audible  signals. 

TWO   PROTECTIVE  DEVICES. 

An  addition  to  the  regular  scheme  of  protection  from  stray  cur- 
rents has  been  made  by  A.  B.  Stetson,  of  Maiden,  Mass.  This  is  a 
line  short-circuiting  device.  Complete  protection  up  to  the  present 
time  has  embodied  three  elements — a  sneak  current  heat  coil,  a  link 
fuse  and  between  these  electrically,  a  carbon  plate,  open  space  cut- 
out. Mr.  Stetson's  addition  is  that  of  a  short-circuiting  cut-out 
connected  to  line  outside  the  fuses.  This  is  a  thermal  device  which 
when  subjected  to  an  arcing  due  to  a  high  potential,  releases  and 
short-circuits  the  line.  For  example,  suppose  one  side  of  a  line 
crossed  with  high  potential;  after  the  usual  protective  devices  asso- 
ciated with  that  side  of  the  line  have  operated,  an  arcing  will  occur 
across  the  short-circuits  and  thence  through  the  open  space  cut-out 


FIG.   2. — DEAN   VISUAL  SIGNAL. 

of  the  second  side  of  the  line,  whereupon  the  fuses  of  that  side  will 
go,  completely  separating  the  station  from  the  line.  Similar  short- 
circuiting  devices  are  placed  at  the  central  office,  but  the;se  have  the 
additional  feature  of  grounding  the  line. 

A  very  different  apparatus  is  the  protective  device  of  A.  Stiles, 
of  Martinsville,  Ind.,  although  it  also  serves  to  separate  the  line 
and  station.  Mr.  Stiles  provides  a  plug  and  socket  cut  into  the 
line  to  form  a  portion  of  it  and  adapted  to  be  disengaged  from 
each  other  by  means  of  a  hand  rope.  This  manual  separation  of  the 
plug  and  socket  during  storms  allows  the  line  wire  to  fall  to  the 
earth  and  become  grounded. 

A    NEW    RECEIVER. 

Mr.  W.  W.  Dean  has  been  granted  a  patent  for  details  of  con- 
struction of  a  receiver.  The  most  notable  feature  is  the  provision  of 
a  hard  rubber  terminal  block  secured  to  the  magnet  near  the  poles. 
This  is  so  designed  as  to  allow  of  firm  and  strong  electrical  con- 
nection between  the  coils  and  cords.  The  Kellogg  Switchboard  & 
Supply  Company  have  been  assigned  the  patent. 
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CURRHNT  NEWS  AND  NOTHS. 


SlUXS  .IS  STHhl-.r  IUAMIX.lXrs.-T\K  gL.wiiig  use  of 
electric  liglit  .Higiis  lui.s  c;hisci1  li({i>lation  on  tlie  subject,  as  in  Lon- 
don some  time  ago  ni  rcganl  to  "llaslu-rs,"  wliicli  were  rcstriclctl. 
The  owners  of  electric  signs  above  the  .sidewalk  in  CIihmk")  have 
now  been  ofticially  imnru-il  that  their  signs  musl  be  koid  all-in  iiniil 
It  o'clock  1'.   M.  or  till-  lueni>es  will  be  iinciknl 


LOCrnXU  MlXhN.ILS  ELHC'n<lCALLy.—l\\c  long  list  of 
patents  on  electrical  means  for  locating  minerals  received  annihcr 
addition  .'\ngnst  18  in  a  patent  issued  to  Cleorge  1.  Leonard.  One 
earth  electrode  is  of  copper,  and  the  other  of  iron.  The  ground 
in  which  the  former  is  located  is  saturated  with  a  solution  of  sul- 
phate of  copper,  and  the  ground  surrounding  the  latter  saturated 
with  a  solution  of  sulphate  of  iron,  .An  ammeter  is  placed  in  series 
with  a  wire  joining  the  two-  electrodes,  the  rea<linK  of  which  is 
stated  to  be  proportional  to  the  resistance  of  the  e.irlli  luiween  the 
electrodes. 


ST.  LOUIS  TROLLEY  .ICCIDENTS.—Ks  seven  deaths  per 
month  by  street  car  accidents  have  been  the  average  in  St.  Louis 
during  the  present  year,  the  City  Council  has  appointed  a  special 
connnittee  to  ascertain  whether  ihey  have  been  due  to  the  lack  of 
stringent  laws,  the  non-enforcement  of  the  present  laws,  the  lack  of 
efficient  brakes  and  fenders,  the  carelessness  of  the  niotormen  and 
conductors,  or  the  employment  of  incompetent  men  by  the  street  car 
companies.  The  introducer  of  the  motion  stated  that  he  ha<l  been 
in  five  street  car  accidents  himself  in  four  weeks,  and  was  convinced 
that,  in  many  cases,  carelessness  alone  was  the  cause. 


TELEGR.U'H  HIRES  ON  RAILROADS.— A  telegraphic  dis- 
patch from  .-\nderson,  Ind.,  says:  "The  probability  of  conflict  in 
the  West  between  the  Pennsylvania  Railroad  Company  and  the 
Western  Union  Telegraph  Company  is  suggested  in  the  statement 
of  Secretary  John  P.  Sears,  of  the  Anderson  Club,  who  has  re- 
turned from  New  York.  Mr.  Sears  said  lie  met  Vice-President 
Baker,  of  the  Postal  Telegraph  Company,  who  told  him  that  the 
Postal  would  enter  this  city  and  others  along  the  Pennsylvania  Rail- 
way system  west  of  Pittsburg  at  the  close  of  this  year  by  supplanting 
the  Western  Union  along  the  Pennsylvania  system.  Mr.  Sears  also 
reports  Mr.  Baker  as  saying  that  notice  will  soon  be  given  to  the 
Western  Union  to  get  its  lines  out  of  the  way  along  the  Pennsyl- 
vania Railway  system  west  of  Pittsburg." 


TROLLEYS  IN  SPAIN.— Consular  Agent  A.  E.  Carleton,  of 
Almeria.  calls  attention  to  a  concession  to  be  granted  for  the  build- 
ing of  an  electric  tramway  between  IMondariz  and  Porvino.  A  sec- 
ond section  is  to  be  constructed  later.  This  will  extend  the  line  to 
Vigo.  The  entire  length-  is  to  be  23  miles,  almost  equally  divided 
between  the  two  sections.  The  first  is  to  be  10.5  miles,  the  other 
12.5  miles.  The  power  is  to  be  obtained  and  transmitted  from  two 
waterfalls  on  the  River  Tea,  between  Mondariz  and  Puenta  Areas, 
and  from  a  waterfall  on  the  River  Mino,  about  15.5  miles  from  the 
middle  of  the  line.  The  force  at  the  first  falls  is  268  hp  at  the 
turbines,  and  of  the  second  1.375  hp.  As  the  road  requires  only  375 
hp  the  remainder  will  be  used  by  various  industries  in  the  enterpris- 
ing town  of  Vigo.  The  consular  agent  also  reports  that  another 
electric  tramway  is  to  be  built  at  Linares. 


CONTROL  OF  WIRELESS  TELEGRAPHY.— A  cable  dispatch 
from  Berlin.  .August  14.  says:  "The  deliberations  of  the  wireless  tele- 
graph congress,  just  closed,  will,  it  is  believed,  result  in  a  death  blow 
to  the  ambition  of  the  Marconi  system  to  monopolize  the  business. 
There  is  authority  for  stating  that  the  congress  declared  unanimously 
in  favor  of  making  wireless  telegraphy  the  business  of  the  various 
governments  as  inland  telegraphy  is  now  regulated  in  Europe. 
Recommendations  to  that  effect  will  be  made  to  the  various  govern- 
ments represented  at  the  congress,  particularly  by  the  British  dele- 
gates. The  opinion  e-xpressed  by  the  German  papers  upon  the  conclu- 
sion of  the  congress  is  that  the  German  system  is  far  superior  to  Mar- 
coni's for  long-distance  signalling.  It  is  understood  that  a  subsequent 
congress  will  give  effect  internationally  to  the  recommendations  of 
the  present  conference."  This  reads  very  much  like  an  attempt  to 
grind  some  German  axe  at  Marconi's  expense,  and  everybody  else's. 


O.M.tll.l  1:1. 1:t  I  RIC  l.H.iniSG.—  Vhe  City  Council  of  Omaha. 
Neb.,  will  shortly  u»k  for  bids  for  street  lighting  in  the  territory  at 
present  covered  by  gns  and  ganolinc  lights.  The  contract  with  the 
gas  company  will  expire  January  I  next.  The  contract  with  the 
electric  light  company  has  nearly  two  years  to  run  before  its  ex- 
piration. It  is  staled  that  the  Umaha  Electric  Light  &  Power  Com- 
pany will  offer  to  furnish  1,300  arc  lights  at  $70  per  year  each  instead 
of  their  present  aKr<-emenl  of  .s<k)  arc  lights  at  I'M. 50  each.  The 
electric  light  company  will  ask  for  a  ten-year  contract  as  one  ni  the 
conditions  for  this  new  rate  of  service.  Considerable  objection  to 
a  long  time  contract  is  expressed  by  some  of  the  citizens.  The  posi- 
tion which  the  gas  company  will  take  has  not  yet  been  disclosed, 
but  it  IS  expected  that  very  sh.irp  compelilioii  will  prevail  when  the 
matter  is  brought  up  for  consideration,  which  probably  will  be  iiirly 
in  September.  Several  large  water  power  electric  transmission 
schemes  are  being  considered  by  local  and  outside  capitalists  for 
supplying  light  and  power  in  the  cities  of  Omaha,  South  Omaha, 
Council  HlutTs,  Iowa,  and  other  points  within  easy  distance,  and  the 
citizens  of  Omaha  expect  to  receive  great  benelil  by  means  of  the 
I  lieaper  power  thus  available.  The  street  lighting  contract  will  no 
doubt  be  somewhat  influenced  by  the  proposed  transmission  plant. 
The  Omaha  Bcc  and  IVorld-IIcrald  oppose  a  ten-year  contract,  and 
while  admitting  that  the  price  of  $70  ])er  year  for  street  arcs  offered 
by  the  present  company  is  reasonable  at  the  present  time,  it  is  con- 
tended that  in  a  few  years  the  cost  of  production  may  be  considerably 
reduced,  in  which  case  the  city  would  not  receive  the  benefit  if  it 
is  bound  by  a  long-teiin  cuiitr.Ht. 


WIRELESS  TELEGRAPHY  IX  JAPAN.— \n  a  recent  letter, 
.Mr.  Sanniel  S.  Lyon,  United  Stales  Consul  at  Kobe,  Japan,  states 
that  Japanese  warships  etpiippcd  with  wireless  telegraph  apparatus 
have  sent  and  received  messages  to  and  from  Japan  at  a  distance  of 
about  fifty  miles.  Since  the  great  value  of  wireless  telegraphy  has 
been  fully  demonstrated,  the  system  will  be  further  extended  at  an 
early  date  by  the  Japanese  Navy  Department.  An  English  journal 
at  Kobe  states  that  the  necessary  plant  is  now  being  erected  for  the 
establishment  of  communication  by  wireless  telegraphy  between 
Miesaki,  in  Nagasaki  prefecture,  and  Sharyo  Island,  off  Kelung, 
Formosa,  a  distance  of  about  850  miles.  The  installation  was  com- 
menced in  January  last  and  the  expenditure  on  the  enterprise  is  esti- 
mated at  about  $20,000.  Mr.  Saiki,  an  engineer  in  the  Department 
of  Communications,  is  in  charge  of  operations  at  Miesaki,  and  the 
instruments  are  now  well  on  the  road  to  completion.  The  station 
at  Sharyo  was  commenced  in  March  last,  and  is  in  charge  of  Mr. 
Ichimura,  an  engineer  in  the  same  department.  Experiments  with 
wireless  telegraphy,  it  seems,  have  been  continuously  made  by  the 
Department  of  Communications  and  by  the  Navy  since  1896.  The 
experiments  were  first  made  with  satisfactory  results  over  a  distance 
of  eleven  miles  and  afterwards  between  the  shore  and  ships  in  Tokyo 
Bay,  a  distance  of  over  twenty  iniles.  The  system  of  wireless  teleg- 
raphy employed  in  Japan  is  stated  to  differ  materially  from  the 
Marconi  system.  .\x\  application  of  Signer  Marconi  for  letters 
patent  on  his  inventions  in  Japan  was  refused  and  the  system  now 
being  established  between  Formosa  and  Kyushu  has  been  developed 
by  a  Japanese  inventor. 


ACETYLENE  AT  ST.  LOUIS  FAIR.—.W.  the  annual  meeting 
in  Chicago  of  the  International  Acetylene  Association,  the  Committee 
on  the  St.  Louis  Exposition  reported  that  they  had  called  on  the 
Exposition  officials  and  found  it  impossible  to  induce  them  to  ap- 
propriate any  money  for  a  separate  building  for  acetylene ;  also  that 
it  was  impossible  for  the  manufacturers  to  exhibit  the  acetylene 
generators  in  operation  in  any  of  the  buildings  of  the  Exposition 
company.  The  committee  w-ere  informed  that  if  the  acetylene  gen- 
erator manufacturers  would  make  a  proposition  in  definite  shape 
as  to  how  much  they  would  contribute  for  the  erection  of  an  acetylene 
building  and  its  maintenance  in  the  grounds  of  the  Exposition  com- 
pany, the  matter  would  be  presented  to  the  directors  of  the  Exposi- 
tion company  for  consideration.  The  committee  found  it  impossible 
to  secure  a  sufficient  number  of  pledge's  for  financial  support,  so  that 
they  were  unable  to  push  the  matter  further.  Through  the  efforts 
of  the  Union  Carbide  Company,  a  separate  space  has  been  set  aside 
in  the  manufacturers'  building  for  the  use  of  the  manufacturers  of 
acetylene,  and  a  certain  space  to  be  lighted  by  acetylene  gas  by  a 
pipe  from  an  outside  plant  has  been  arranged  for. 
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TiSLEPIIONIC  L\TELLlUIBlLlTy.—h  is  alleged  that  the  tele- 
phone employees  in  Paris  have  discovered  that  French  is  more  easily 
understood  over  the  telephone  than  English.  In  telephoning  between 
Paris  and  London  during  a  storm  conversation  in  English  is  im- 
possible, but  French  is  easily  understood  because  it  has  not  so  many 
sibilant  sounds  and  unequally  accented  syllables. 


A  LONG  ELErAl'lU)  TRAIX.—1\\m  ten-car  train  that  took 
the  Twenty-third  Regiment  to  Manhattan  Beach  about  a  fortnight 
ago  is  said  to  have  been  the  longest  train  of  electric  cars  that  had 
ever  been  run  on  an  elevated  road.  The  train  was  made  up  of 
ten  motor  cars.  Each  car  had  four  60-hp  motors — forty  motors  in 
all.  These  forty  motors  were  all  connected  on  the  circuit,  giving 
the  train  a  propelling  power  equal  to  2,400  hp.  It  will  be  remembered 
there  were  some  very  long  electric  trains  on  the  elevated  road  at  the 
Chicago  World's  Fair  in  1893. 


ELECTRICITY  FOR  LONG  TUNNEL— The  construction  offi- 
cials of  the  Denver,  Northwestern  &  Pacific  Railway  have  decided 
to  do  away  with  the  inconvenience  frotn  smoke  in  passing  through 
tunnels.  "We  have  about  made  up  our  minds,"  said  D.  H.  Moffat, 
"to  take  our  trains  through  the  James  Peak  tunnel  by  electric  en- 
gines. The  great  length  of  the  tunnel  will  make  it  almost  impossible 
to  keep  it  clear  of  the  smoke  and  foul  air  that  steam  engines  make. 
Electric  power  will  solve  this  problem  to  a  nicety."  The  tunnel  will 
be  two  and  a  (juarter  miles  long. 


CONTROL  ()!■  BLACK  SEA  CABLE.— Reierring  to  the  troubles 
in  Turkey  and  the  statement  made  by  the  Constantinople  corre- 
spondent of  the  London  Times  that,  besides  demanding  the  execu- 
tion of  reforms  in  Macedonia,  Russia  also  demands  the  concession 
of  the  Black  Sea  cable,  now  held  by  the  Eastern  Telegraph  Company, 
a  British  concern,  the  officials  of  the  company  explain  that  the  con- 
cession was  granted  by  Russia,  who  reserved  the  right  to  take  over 
the  cable  at  the  end  of  a  certain  period.  Consequently,  the  alleged 
demand  upon  Turkey  is  unnecessary.  The  company  expects  that 
Russia  will  grant  compensation  for  taking  over  the  cable. 


WIRELESS  TELEGRAPHY  AT  THE  YACHT  RACES.— 
Three  different  systems  of  wireless  telegraphy  are  being  used  in 
reporting  the  international  yacht  races  which  are  now  in  progress 
oi?  Sandy  Hook.  The  result,  as  far  as  we  can  learn  at  present  writ- 
ing, is  practically  what  would  occur  on  a  single  Morse  wire  if  three 
different  offices  tried  to  send  messages  at  the  same  time.  One  sys- 
tem is  tuned,  but  is  said  to  be  knocked  out  of  tune  frequently  by 
the  higher  pressure  of  one  of  the  other  systems,  and  the  third  con- 
tributes largely  to  the  general  discord.  We  are  informed,  how- 
ever, that  one  of  the  systems  is,  notwithstanding  these  serious  draw- 
backs, rendering  fairly  good  service,  .\fter  the  races  are  over  we 
shall  be  better  able  to  compare  results,  and  draw  conclusions.  The 
situation  reminds  us  of  the  difficulty,  sometimes  experienced,  of 
"getting  a  word  in  edgeways"  when  others  monopolize  conversation. 
It  is  said  that  actually  no  fewer  than  nine  wireless  transmissions 
were  being  tried  out  the  first  day  of  the  races. 


INCREASE  IN  TELEGRAPH  RATES.— Orders  have  been 
issued  from  the  executive  departments  of  the  Western  Union  and 
Postal  Telegraph  Companies  in  New  York  abolishing  the  20-cent. 
rate  on  ten-word  messages  sent  between  New  York  and  Philadelphia 
or  Baltimore.  Twenty-five  cents  is  now  charged.  The  20-cent 
rate  had  been  in  force  for  about  ten  years,  and  was  started  at  a 
time  when  the  competition  between  the  telegraph  companies  was 
very  keen.  A  Western  Union  officer  said  that  the  increase  in  the 
rate  was  made  necessary  by  the  cost  of  sending  and  delivering  a 
message.  He  said  that  the  cost  to  the  company  of  a  message  was 
about  22  cents,  and  therefore  thousands  of  dollars  had  been  lost  by 
the  low  rate.  Simultaneously  with  the  increase  in  the  telegraph 
rates  comes  the  announcement  of  the  Bell  Telephone  Company  of  an 
increase  in  its  charges  for  telephone  service  between  New  York  and 
Philadelphia.  The  new  rate  is  75  cents  for  three  iriinutes'  service 
and  25  cents  for  each  additional  minute,  as  against  the  old  rate  of 
65  cents  for  three  minutes  or  less  and  20  cents  each  minute  there- 
after. 

GERMAN  GALVANIC  BATTERIES.— Mr.  O.  J.  D.  Hughes, 
U.  S.  Consul-General  at  Coburg,  Germany,  says :  A  new  German  pat- 
ent relating  to  galvanic  batteries  of  the  class  whioii  is  composed  of  a 


series  or  plurality  of  separate  dry  cells  has  been  issued.  The  im- 
provements cover  the  production  of  a  battery  which  is  capable  of  be- 
ing kept  in  store,  of  being  transported  in  an  absolutely  dry  condition, 
and  of  being  rendered  fit  for  use  at  a  moment's  notice  by  the  intro- 
duction of  a  suitable  liquid  or  electrolyte  into  the  separate  cells  con- 
stituting the  battery.  The  object  aimed  at  appears  to  have  been 
secured  by  certain  novel  features  of  construction  and  combinations  of 
parts.  The  dry  cells  consist  each  of  a  zinc  or  other  metallic  cylindri- 
cal electrode,  and  of  a  carbon  electrode  having  a  cylindrical  or  pris- 
matic cross-sectional  area  placed  within  the  metallic  cylinder.  The 
space  between  the  two  electrodes  is  filled  up  with  blotting  paper  or 
other  suitable  material  capable  of  absorbing  the  electrolyte.  A 
plurality  of  these  cells  is  arranged  within  a  suitable  socket  or  frame- 
shaped  casing,  the  cells  being  separated  from  each  other  and  the  sur- 
rounding casing  by  asphalt  or  other  insulating  material.  When  re- 
quired for  use  the  covers  are  removed  from  the  cells  and  filled  up 
with  the  blotting  paper  soaked  with  any  convenient  electrolyte,  such 
as  ammoniac  solution,  etc.  The  covers  are  then  replaced  and  the  bat- 
tery is  ready  for  use.  Insulating  rings  at  the  open  ends  of  the  cells 
or  zinc  cylinders  prevent  short-circuiting  of  the  cells  by  any  over- 
llowing  electrolyte. 


GERMAN  STANDARD  GAUGE  ELECTRIC  ROAD.— Mr. 
Frank  H.  Mason,  United  States  Consul-General  at  Berlin,  says: 
"Berlin  has  entered  definitely  upon  the  employment  of  electrical 
traction  for  suburban  service  on  the  State  railways  of  standard  gauge. 
Since  the  middle  of  May  experiments  have  been  in  progress  on  the 
line  from  the  Potsdamer  Railway  Station  in  Berlin— the  focal  point 
of  suburban  traffic  within  the  city  limits— to  Gross  Lichterfelde,  a 
distance  of  5^  miles.  These  experiments  having  proven  entirely 
successful,  regular  traffic  was  begun  on  July  15  with  trains  of  three 
cars  each,  which  depart  in  each  direction  every  ten  minutes  and  are 
permitted  by  ordinance  to  make  a  speed  of  60  kilometers  (37.2  miles) 
per  hour.  The  current  is  supplied  from  the  southwestern  power 
station  of  the  already  existing  circular  railway  (Ringbahn)  and  is 
transmitted  by  third  rail  and  contact  shoe.  Each  train  is  made  up 
of  one  second  and  two  third-class  cars,  each  63  ft.  long  by  9  ft.  wide, 
and  which  weigh — all  three  together — 128  tons  and  seat  200  pas- 
sengers. The  second-class  car  is  at  the  middle  of  the  train  and  car- 
ries no  motor.  Each  third-class  car  carries  a  motor  at  one  end  and 
these,  being  put  at  the  front  and  rear  of  each  train,  enable  it  to 
run  forward  or  backward  as  desired.  The  cars  are  new  and  as 
handsomely  finished  as  their  purpose  would  justify.  They  are 
equipped  with  heating  apparatus  for  winter  and  would  be  considered 
comfortable  and  up-to-date  even  in  the  United  States.  The  opening 
of  this  line  is  noteworthy  because  it  inarks  the  beginning  of  a  general 
change  from  steam  to  electricity  for  the  important  and  rapidly 
grow-ing  suburban  service  of  Berlin.  So  coitifortable.  rapid  and 
convenient  have  the  electric  street  railway  connections  become — es- 
pecially the  overhead  and  subterranean  line  which  was  opened  in 
February,  1902 — that  aside  from  all  considerations  of  economy  the 
steam  lines  are  constrained  to  go  over  to  the  new,  clean,  convenient 
and  more  econoinical  system  of  traction  in  order  to  hold  their  traffic 
and  secure  their  business  for  the  future.  .\  second  line,  which  leads 
to  Copenick — several  miles  distant  up  the  Spree — is  in  process  of 
conversion  to  electricity,  and  will  inaugurate  the  new  method  of 
traction  during  the  summer." 


Letters  to  the  Editors. 


Water  Wheel  Tests. 


To  the  Editors  of  Electrical   World  and  Engineer: 

Sirs. — Our  attention  has  been  called  to  one  of  your  recent  issues, 
in  which  appears  a  note  on  the  subject  of  the  Mill  Creek  station  of 
the  Redlands  plant  of  the  Edison  Electric  Company,  near  Los  An- 
geles, Cal.  The  impression  that  might  he  produced  on  a  reader  of 
this  note  is  that  the  Pelton  wheel  there  referred  to  as  in  competi- 
tion with  another  wheel  was  lacking  in  efficiency.  I  feel  sure  that 
you  would  not  wish  your  readers  to  be  misled  in  regard  to  this 
point,  and  therefore  take  pleasure  in  stating  that  the  Pelton  wheel 
at  the  above  station  showed  in  efficiency  measurements  made  by  in- 
dependent engineers,  an  efficiency  of  86.2  per  cent,  whereas  the  ef- 
ficiency of  the  other  type  of  wheel  w'as  materially  below  this  amount. 
The  tests  on  the  latter  wheel  were  conducted  bv  Mr.  Samuel   Star- 
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row,  of  ilic  Dkuk'Ijis  HmldiiiK,  l-os  .\^Kcl^•^,  .iiul  I'mt.  ilnskiiis,  ami 
those  on  ilic  I'riloii  wliecl  liy  I'mf  Lcconlc,  of  tlir  rnivcrsity  of 
C.'ilifoniiii 

1  am  aullum/fd  l.y  llic  lulisuii  I'llntric  Coinpany  to  stale  iliai 
such  orders  for  water  wheels  as  they  gave  for  other  than  I'tlton 
wheels  were  plaied  before  competitive  measurements  of  any  kind 
were  made  on  the  wlieoN,  and  before  tlie  plant  was  put  in  service 
operation.  \Vc  trust  that  you  will  do  ourselves  and  your  readers 
the  justice  to  publish  these  statements  so  that  there  may  be  no 
misconception  in  regard  to  the  results  obtained  by  Pelton  wheels. 

Gko.  J.   Hknhv,  Jk.. 
Chief  Engineer,  I'eltou  W'ait-r  Wheel  Co. 
S.^N  Francisco.  Cal. 


Sprinklers  for  llndcrRround  Roads, 

Ik  the  lidtlors  of  l\leetrunl  ll'nrld  tiiid  liuf'ineer : 

SiK.s: — KeRardiiiK  the  recent  accident  on  the  underKround  railway 
in  Paris,  it  is  suffKi'sted  that  a  carefully  laid  out  sprinkler  sysieii) 
should  be  installed  on  all  subways  and  tunnels 

The  pipes  should  be  so  placed  that  the  risk  of  breakage  arisuiK 
from  a  collision  or  ntherwisc  wriuld  be  nil.  It  is  also  suKgested  that 
subways  slmidd  be  at  least  dimly  liKlited  at  all  times,  arxl  thai  these 
circuits  should  be  separate  frnm  the  operatni^  lines.  There  slioulcf 
be  a  guarded  walk  between  stations  to  say  ntilhing  of  the  absolute 
elimination  of  woixl  aiul  other  intlammable  material  wherever 
possible.  (iKo  \).  Male. 

Chicaw),   In 


Dyna.mos,  Motors  and  Transformers. 

Hunting  of  Alternatitig-Ciirrent  Machines. — Hopkinson. — A  paper 
conununicated  to  the  Royal  Society,  England.  The  phenomenon  of 
hunting  has  received  much  attention  from  the  practical  side;  in  its 
theoretical  treatment  it  has  been  ascribed  by  Kapp  and  others  to 
resonance.  The  author  believes  that  it  is  probable  that  some  cases 
of  hunting  arc  due  to  resonance,  but  thinks  that  there  have  been 
cases  in  which  it  has  been  difficult  or  impossible  to  discover  any 
external  disturbing  cause  of  approximately  the  same  period  as  that 
of  the  oscillation,  and  he  himself  has  noted  one  case  of  this  kind. 
A  certain  small  single-phase  synchronous  motor  hunted  violently 
under  certain  conditions.  The  period  of  the  oscillations  could  be 
varied  continuously  from  about  0.35  to  0.45  seconds  by  an  appro- 
priate variation  of  the  self-induction  in  series  with  the  motor.  The 
hunting  occurred  equally  and  with  the  same  period  with  either  of 
two  ditTerent  generators  working  in  the  same  power  station,  one 
being  three  times  the  size  of  the  other.  It  was  clear,  therefore,  that 
in  this  case,  at  any  rate,  hunting  was  not  due  to  resonance,  but  to 
some  essential  instability  in  the  motion  of  the  motor  itself.  In  order 
to  explain  this  instability,  attention  is  called  to  the  fact  that  there 
is  a  term  in  the  equation  of  the  torque,  dependent  on  the  velocity, 
whereas  in  Kapp's  equation  it  is  assumed  that  the  torque  is  de- 
pendent only  on  the  relative  position  of  motor  and  generator  and 
nor  on  their  velocity.  If  the  coefficient  of  velocity  be  positive,  the 
amplitude  of  the  oscillations  continually  decreases,  but  if  it  were 
negative,  though  even  very  small,  the  oscillations  would  constantly 
increase  and  the  motion  be  essentially  unstable.  Systems  are  not 
unknown  in  which  the  coefficient  is  negative ;  Watt's  governor  is 
such  a  system,  the  oscillations  of  which  are  given  by  a  cubic  equation, 
the  two  complex  rods  of  which  have  positive  real  parts  and  corre- 
spond to  constantly  increasing  oscillations.  The  author  states  that 
there  is  no'  doubt  that  the  motion  of  a  synchronous  motor  is  under 
certain  conditions  another  instance  of  the  same  thing.  The  author 
then  investigates  mathematically  a  case  in  which  the  motor  has  a 
permanent  magnet  or  saturated  field  and  is  working  against  a 
constant  load,  assuming  first  that  the  field  is  unaffected  by  the  oscil- 
lations and  afterwards  also  taking  the  disturbance  into  account.  He 
then  investigates  the  damping  eflFect  of  the  damping  coils  of  copper, 
or  "amortisseurs,"  which  are  put  around  the  field  coils  of  the  mag- 
nets. The  result  as  far  as  damping  is  concerned,  is  the  same  whether 
this  additional  copper  is  put  into  a  separate  short-circuited  winding 
or  into  the  field  coils.  In  the  latter  form  it  assists  in  reducing  the 
ordinary  losses  in  these  coils.  From  the  equations  which  he  gets 
he  deduces  the  following  conclusions:  Increased  fly-wheel  effect 
always  results  in  better  damping  owing  to  the  increase  in  the  period. 
Increasing  the  self-induction  has  the  same  effect  and  it  also  works 
in  favor  of  stability  by  diminishing  the  coefficient  of  instability.  For 
a  fixed  field  excitation,  the  damping  term  is  about  proportional  to 
the  square  of  the  load :  the  more  the  machines  are  loaded,  the  better 
they  will  run  in  parallel.  If  with  a  constant  load  the  field  current  is 
diminished,  more  stable  running  is  obtained.  If  the  resistance  to  the 
induced   currents   in   and   about  the  pole-pieces   be'  diminished,   the 


damping  effect  first  increases  to  a  ma.xinnuu  ami  then  dinunishes. 
It  is  possible,  therefore,  to  carry  the  application  of  "amortisseurs" 
too  far,  which  is  obvious  if  one  considers  that  a  coil  of  no  resistance 
around  the  pole-pieces  would  completely  destroy  all  variation  of 
induction  and  all  the  damping  effect  which  depends  on  such  varia- 
tions.— Lond.  Elec.,  August  7. 

Cu)nmutaloi-  Diagram. — Cramer. — The  author  experimentally  in- 
vestigated the  sources  of  error  in  the  commutator  diagram.  If  the 
voltage  of  a  direct-current  machine  measured  directly  is  compared 
with  that  calculated  from  the  number  of  windings  and  the  mean 
voltage  obtained  from  the  commutator  diagram,  there  are  always 
found  several  per  cent,  difference,  the  directly-measured  voltage 
being  the  greater.  The  sources  of  error  in  the  taking  of  the  field 
curve  are  first  that  the  voltage  between  the  auxiliary  brushes  is  not 
constant,  but  oscillating;  secondly,  that  between  brush  and  commu- 
tator segment  there  is  a  considerable  contact  resistance  which  is 
subject  to  change,  as  the  strength  of  the  current  is  different  in  the 
different  positions.  Both  of  these  causes  combine  to  bring  about 
the  result  that  a  voltmeter  does  not  show  the  true  value  of  the  poten- 
tial of  a  coil,  but  a  lower  one.  The  author  investigates  the  first  point 
mathematically  and  comes  to  the  conclusion  that  the  action  is  such 
as  if  there  was  a  pure  direct  current  in  the  voltmeter  circuit,  super- 
imposed upon  which  is  an  alternating  current.  The  latter  has  a 
wave  form  of  a  rather  complicated  nature,  which  can  perhaps  be  ex- 
pressed by  Fourier's  series.  This  pulsating  voltage  can  be  shown 
by  connecting  two  instruments  in  parallel  to  the  auxiliary  brushes, 
one  of  which  depends  on  the  principle  of  polarization  and  the  other 
on  the  caloric  or  dynamometric  principle.  These  instruments  will 
show  different  readings,  for  which  the  author  gives  several  examples. 
By  connecting  a  condenser  capacity  in  parallel  with  the  voltmeter, 
the  pulsations  of  the  current  can  be  damped,  so  that  the  diflterences 
in  the  readings  of  the  instruments  become  considerably  smaller. 
The  author  then  investigates  the  contact  resistance  of  the  brushes 
and  gives  a  table  of  values  of  the  latter,  with  different  current 
strengths. — Zcif.  f.  Elek.,  July  26. 

Lights  and  Lighting. 

REFERENXE. 

Bremer  Arc  Lamps. — An  illustrated  description  of  the  Westing- 
house  Bremer  type  of  this  lamp,  a  large  number  of  which  are  in  use 
in  various  places  in  England.— Lond.  Elec.,  July  31. 

Power. 

Central  Electric  Power  Stations  for  Gold  .U/)ic.f.— Kirklaxd.— A 
paper  read  before  the  Mechanical  Engineers'  Association  of  the 
Witwatersrand.  The  author  states  that  for  stamp  driving,  the  steam 
engine  system  lacks  flexibility  and  in  the  early  stages  of  working  a 
mine,  the  engine  is  frequently  loaded  to  only  a  fraction  of  its  maxi- 
mum power ;  it  is,  therefore,  very  inefficient,  while  with  the  electric 
drive  the  power  can  be  subdivided  and  new  motors  procured  as  addi- 
tional stamps  are  needed.  The  author  thinks  that  another  disad- 
vantage  of   the   steam-driven   mill    is   the   necessity   of  placing   the 
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engine  and  boiler  house  close  to  •the  mill,  which  is  a  bad  arrange- 
ment, as  the  mill  ought  to  be  located  with  a  view  to  proximity  to 
the  mine,  ample  supply  of  water  and  sloping  ground,  while  the  engine 
house  ought  to  be  located  near  a  railway  to  permit  of  economical 
handling  of  the  coal.  Electric  driving  solves  this  difficulty,  as  the 
power  house  may  be  situated  in  any  convenient  place,  and  power 
transmitted  to  low-speed  motors  in  the  mill,  which  drive  the  cam 
shafts  by  belts,  each  motor  driving  10  or  20  stamps.  The  number  of 
stamps  in  operation  can  in  this  way  be  varied  to  suit  the  supply  of 
ore,  coal,  labor,  etc.,  as  desired.  The  mill  provides  a  fairly  steady 
load,  and  by  permitting  the  use  of  large  generators,  renders  the 
plant  more  economical  than  if  small-sized  generators  are  used  for 
other  sections  of  the  work  only.  It  helps  also  to  solve  the  under- 
ground hoisting  difficulty,  as  the  variable  load  is  not  felt  so  severely 
by  the  generators  as  it  would  be  if  the  steady  load  provided  by  the 
mill  were  absent.  In  the  discussion  following  the  paper  the  relative 
economy  of  Corliss  engines  and  turbo-generators  was  considered  and 
tables  with  sets  of  tests  are  given.  The  article  with  the  discussion  is 
abstracted  in  Lond.  Elec.  Rev.,  August  7. 

Motor-Driven  Horizontal  Boring  Machine. — A  short  article  de- 
scribing a  recent  English  construction,  which  has  been  especially 
designed  for  operations  on  large  field  magnets.  It  is  so  arranged 
that  it  can  stand  inside  of  the  magnet  frame  and  swing  round  from 
the  center  to  the  various  positions  required  on  the  ring.  The  con- 
struction is  such  that  holes  can  be  bored  by  the  machine  either 
parallel  to  the  base  or  at  right  angles,  without  removing  the  machine 
bodily.  Power  is  furnished  by  a  5-hp  motor,  which  is  fitted  with  a 
switch  by  means  of  which  the  speed  can  be  varied  from  900  to  1,350 
r.p.m.  This,  with  the  changes  provided  in  the  machine,  has  been 
found  ample  for  all  purposes.  The  machine  has  a  slow  feed  motion 
for  cutting  and  a  quick  motion  for  return. — Lond.  Eng'ing,  August  7. 

REFERENCE. 

Electric  Poiver  in  Plowing. — Gu.arini. — .^n  illustrated  description 
of  various  methods  for  the  application  of  electric  power  to  the  driving 
of  large  plows.  The  statement  is  made  that  it  is  possible  to  plow 
about  10  acres  in  10  hours,  with  furrows  35  cm.  deep,  and  using  only 
90  kw-hours. — Elcc.  Rev.,  August  8. 

TRACTION. 

Trackless  Traction. — Stobr.wva. — A  long  article  dealing  first  with 
the  history  of  the  subject  of  traction  over  ordinary  roads,  by  electric 
power  from  overhead  wires.  A  description  is  then  given  of  a  recent 
installation  for  the  purpose  of  conveying  daily  up  to  200  tons  of 
limestone  for  a  distance  of  1.5  km.  The  overhead  construction  con- 
sists of  wooden  masts  supporting  two  line  wires  of  profiled  copper. 
The  motor  car  carries  two  trolley  poles,  which  are  so  constructed 
that  the  car  can  go  to  a  distance  of  3  to  4  meters  to  the  side  of  the 
line  wires,  without  slipping  the  contacts.  Thus  the  train  can  pass 
any  other  vehicle  on  the  street.  Each  of  the  two  shafts  is  driven 
by  an  electric  motor  of  normally  17.5  maximum  25  hp.  By  com- 
pletely utilizing  the  weight  of  the  motor  car,  as  adhesion  weight,  it 
has  become  possible  to  draw  loads  of  4  to  5  times  the  weight  of  the 
car,  which  is  5.62  tons.  The  speed  of  the  loaded  train  averages 
6  km.  per  hour.  The  consumption  of  current  is  dependent  on  the 
condition  of  the  road.  Under  unfavorable  conditions  in  the  spring, 
the  consumption  was  15  to  20  amp.  for  the  empty  and  25  to  30  amp. 
for  the  loaded  train  of  about  22  tons,  at  550  volts  in  the  central 
station.  The  yearly  average  is  expected  to  be  far  below  these 
figures.  It  is  calculated  that  this  method  of  hauling  the  limestone 
represents  a  saving  of  45  per  cent,  over  hauling  by  teams. — Elek.  Anz.. 
July  S,  12,  19,  26. 

Distribution  System  for  Sivitching  Yards. — An  article  outlining 
a  plan  which  has  been  devised  for  use  on  suburban  electric  divisions 
of  large  railroads  where  there  are  large  switching  yards  at  the 
terminals.  Locomotives  for  heavy  trains  require  from  1,500  to  2,000 
amp.  at  from  500  to  700  volts,  and  if  the  ordinary  overhead  system 
is  used  the  contact  of  the  collectors  would  have  to  be  so  large 
that  a  very  heavy  superstructure  would  be  required.  On  the  other 
hand,  if  the  third  rail  is  used  its  danger  in  such  a  place  is  consid- 
erable. The  proposed  system  contemplates  the  erection  of  pillars 
supporting  horizontal,  overhead  I-beams  perpendicularly  to  the  track, 
and  spaced  about  70  ft.  apart.  Current  is  taken  from  them  by 
means  of  an  elongated  shoe  or  skate  over  70  ft.  long,  carried  on  the 
top  of  the  locomotive.  In  order  that  the  locomotive  may  span  from 
one  I-beam  to  another  it  must  be  considerably  longer  than  ordinarily ; 


it  is  believed  that  it  would  not  have  to  be  longer  than  an  ordinary 
American  passenger  car. — St.  R'y.  Jour.,  August  8. 

Newcastle,  England,  Power  Station.— RossiGHO]..— A  paper  read 
before  the  recent  meeting  of  the  Municipal  Electrical  Association  of 
England.  The  current  is  furnished  for  traction  purposes.  Steam  is 
produced  in  eight  Lancashire  boilers,  feeding  four  generating  sets.  A 
fifth  set  of  3,000  hp  is  being  added.  The  engines  are  coupled  directly 
to  compound-wound,  direct-current  dynamos.  One  engine  is  of  the 
triple-expansion,  high  speed  type,  giving  an  output  of  400  kw;  twd 
others  are  of  the  compound,  low-speed  type  with  Corliss  gear,  each 
giving  635  kw,  and  the  fourth  is  of  the  triple-expansion,  low-speed 
type  with  Corliss  gear,  giving  1,300  kw.  There  is  also  a  motor- 
driven  booster  for  charging  a  battery  of  1,500  amp.-hour  capacity. 
The  author  gives  a  detailed  table  of  the  total  cost  per  unit  for  gen- 
erating energy,  including  all  labor,  materials,  maintenance,  capital 
charges,  depreciation  and  management  expenses,  worked  out  on 
the  basis  of  7,000,000  units  per  annum. — Lond.  Elec.  Eng.,  July  24. 

Steam  and  Electric  Railway  Returns.— Emerson. — A  comparison 
between  the  total  income  account  of  all  the  electric  railways  in  the 
United  States,  as  shown  by  the  recent  Census  Reports,  with  that  of 
one  of  the  steam  railroad  lines,  the  Pennsylvania  Railroad,  whose 
total  earnings  and  operating  expenses  do  not  diflfer  greatly  from  the 
aggregate  figures  of  the  electric  railroads.  The  percentage  between 
operating  expenses  and  gross  earnings  is  more  favorable  for  the 
electric  railways  than  for  the  Pennsylvania  Railroad.  The  author, 
however,  does  not  place  much  value  upon  any  lessons  taught  by  an 
operating  ratio,  as  this  varies  with  the  location  and  physical  condi- 
tions of  the  country  through  which  a  road  passes.  Moreover,  the 
Pennsylvania  Railroad  is  known  to  charge  betterments  largely  into 
operating  expenses.  The  writer  then  considers  the  item,  "Other 
Income,"  which  is  considerably  larger  for  the  Pennsylvania  Rail- 
road than  for  the  electric  railways,  and  the  "fixed  charges"  which 
are  also  larger.  The  surplus  after  payment  of  charges  is  consid- 
erably larger  for  the  Pennsylvania  Railroad,  while  the  capitalization 
is  smaller.    Other  comparisons  are  made. — St.  R'y.  Jour.,  August  8. 

Interurban  Railway  Development  in  Great  Britain. — Porter. — A 
long  article,  in  which  the  author  first  gives  statistics  of  the  invest- 
ment in  electric  tramway  enterprises  in  the  United  Kingdom,  and 
shows  that  since  1896  the  investment  in  electric  traction  has  in- 
creased $205,000,000.  Of  this  amount,  $52,000,000  represents  muni- 
cipal tramway  investments.  For  a  long  time  the  construction  of  city 
and  interurban  tramways  was  strangled  in  Great  Britain  by  an 
act  passed  in  1870  which  provided  that  tramway  enterprises  should 
have  a  life  of  only  twenty-one  years.  This  gave  rise  to  deterioration 
during  the  last  years  of  the  franchise,  and  bad  service,  which  en- 
couraged municipal  enterprise.  Interurban  roads,  however,  have 
been  under  private  ownership.  The  author  then  considers  the 
general  subject  of  electric  railway  construction,  and  first  gives  par- 
ticulars of  sotne  of  the  private  tramways  in  London.  After  dis- 
cussing other  tramway  systems  he  takes  up  the  difficulties  caused 
by  the  inability  of  the  magistrates  of  the  dififerent  cities  to  unite 
harmoniously  in  constructing  through  systems  between  towns.  An 
act  called  "The  Light  Tramways  Act"  was  passed  recently,  which  in 
some  respects  is  more  favorable  for  free  enterprise  than  the  Tram- 
ways Act  of  1870.  There  are  certain  clauses  in  the  new  act,  how- 
ever, which  permit  the  steam  railroad  companies  to  offer  formidable 
opposition  to  the  construction  of  an  interurban  electric  railway; 
instances  of  this  kind  are  given — St.  R'y.  Jour.,  August  8,  15. 

references. 

The  Present  Condition  of  Electromobile-Building. — Loewy. — A 
long,  illustrated  article.  The  author  divides  the  electromobiles  into 
three  classes,  namely,  those  which  use  a  battery  alone  as  source 
of  motive  power,  those  which  have  an  explosion  motor  which  drives 
a  dynamo,  to  which  a  buffer  battery  and  the  motors  are  connected  in 
parallel,  and  those  in  which  the  energy  supplied  by  the  explosion 
motor  is  sent  directly  from  the  dynamo  into  the  electric  motor.  The 
principal  representatives  of  each  class  are  described,  and  a  number  of 
them  illustrated.  Data  about  the  weight  of  the  battery,  the  per- 
formance, etc.,  are  given.  A  section  is  devoted  to  a  description  of  re- 
cent .\merican  types  of  storage  cells  for  automobile  purposes. — 
Zcitsch.  f.  Elek.,  July  26,  August  2,  August  9. 

Rotherham,  England,  Tramways  and  Power  Plant. — .\n  illustrated 
description  of  a  recent  addition,  consisting  of  a  high-speed,  three- 
cylinder,  compound,  enclosed,  forced-lubrication  engine  of  600  ihp, 
when  condensing,  coupled  direct  to  a  compound-multipolar  generator 
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cai.iil.li-  ..f  KivniK  .(jt.  kw  ;il  ^(.i  to  5..,)  volts  ;is  ;i  Hliiint  iiui-liinr, 
aiul  5fK)  to  550  volts  as  a  componiul  maclniic.  ;it  .qo  rov,  por  iiim. 
Trial  results  ami  steam  roiismnptioii  of  ihr  ciikmic  an-  «u.ii  in  d,.. 
tnil.— Lonil.  J-Uc.   I  nius,  Aukiisi  (i. 

Nac  C-Htral  SlatioH   and   liUctru    Inslalhlums   of   lli,-   HrusscW 
7><»witc(i.v.v— Ihc  first  pan  of  an  articlf  <k-si-iil.niK  liu-  now  i-rnlral 
slalion  at  AiitliTJi-clu.    'riu-  l.oilcr  room  r<|iiipmcnl  and  ilu-  sttam  en 
gincs  arc  dcscrilud  in  this  part.— y7M(/Mj/riV  lilcc,  Jnlv  lo. 

Cost  of  Potvt-r  at  NcuwaUU'  -\n  arliiio  containinK  an  itcmi/.d 
cost  of  power  station  operation  in  Ncwiastle.  IviiKlaiid.— iV.  1<\\ 
Jour  ,  .'Xiignst  8. 

INSTAll  ATIONS.    SYSTEMS   ANH    APPLIANCES. 

I'.iotiomy  of  ]-i„l  in  lAairic  Uciuratiii^  .V/<i/i<)>i.r— McLakkn.— An 
abstract  of  a  paper  read  i.efore  the  English  inst.  of  Mecli..  Iuir.  Tile 
author  deals  with  the  diflference  in  steam  consumption  between  con- 
<lensmK'  and  non-condensing  steam  eHKiiics,  He  considers  that  cn- 
Rincs  tilled  with  their  own  condensers  have  a  j^reat  acivantaRe  over 
those  cxhaustinR  into  one  main  serving  several  engines,  and  states 
that  by  the  former  method  usually  a  saviuR  of  5  to  10  per  cent.,  due 
to  the  better  vacuum,  is  obtained.  He  states  that  the  steam  losses 
in  electric  Rcm-nitinR  stations  are  wliolly  due  to  \,ilvc  or  pisimi 
leakage,  especially  the  former.  This  applies  more  specially  lo  con- 
densing stations  using  engines  fitted  with  piston  valves;  unless  these 
are  very  carefully  looked  after  heavy  leakage  is  likely  to  occur,  the 
steam  passing  directly  to  the  condenser.  He  thinks  that  many' sta- 
tion engineers  do  not  appear  to  realize  how  serious  this  loss  may  be. 
and  allow  their  piston  valves  to  run  in  a  very  leaky  condition.  He 
recommends  most  careful  attention  to  this  subject.— Lond.  Elec, 
July  31 

Refuse  Dcstruclor  at  Hackney.  England.— An  illustrated  article, 
containing  a  description  of  the  house-refuse  destructors,  which  are 
used  to  supply  a  large  part  of  the  steam  for  the  generation  of  elec- 
tricity in  the  Hackney  Municipal  Electricity  Works.  The  plant  con- 
sists of  twelve  destructor-cells,  arranged  in  three  groups,  each  group 
having  a  central  supplementary  combustion  and  dust-depositing 
chamber.  There  are  three  large  water-tube  boilers  fired  by  the  de- 
structor gases,  built  for  a  working  pressure  of  250  pounds  per  sq. 
inch.  The  average  amount  of  refuse  destroyed  was  120  tons  per 
day;  the  value  of  the  steam  supplied  to  the  electric  station  is  placed 
at  about  $11,300  per  year,  but  the  plant  was  not  able  to  use  a  con- 
siderable amount  of  the  steam  supplied  by  the  destructors.  Detailed 
results  of  a  steam  test  of  the  destructors  and  kilowatt-hours  gen- 
erated during  the  test,  are  g  >  en.  The  kilowatt-hours  per  ton  of 
refuse  burnt  amounted  to  5;,  ,  with  engines  non-condensing,  and 
88.6  with  engines  condensing-  -Lond.  Elec.  Times,  July  23. 

RKKERENCES. 

Electricity  Suf'ply  and  Methods  of  Stimulating  Demand.— Pantos. 
—A  paper  read  before  the  Emjlish  Municipal  Electrical  Association, 
entitled.  "Some  Observations  on  Electricity  Supply  and  Methods  of 
Stimulating  Demand."  It  deals  with  conditions  obtaining  in  Eng- 
land.—Lond.  Elec.  August  7. 

Electric  Light  and  Waterzvorks  Plant.— .\n  illustrated  description 
of  the  plant  at  Kamloops.  B.  C.  The  plant  is  used  for  lighting. 
Power  is  furnished  by  a  tandem-compound  engine,  belted  to  a  120- 
kw  composite-wound,  single-phase  alternator,  of  125  cycles,  1,000 
volts,  running  at  1,070  rev.  per.  min  — Canad.  Elec.  Neiv^s,  August. 

Wires,  Wiring  and  Conduits. 

Heating  of  Underground  Cafc/^j.— Humann.— An  article  illus- 
trated by  a  number  of  diagrams  in  which  the  author  gives  the  re- 
sults of  an  investigation  of  the  heating  of  cables  of  difJerent  con- 
structances,  placed  underground.  The  tests  were  carried  out  with 
a  view  to  find  the  constants  for  the  construction  of  a  table,  in  or- 
der to  determine  the  maximum  current  which  could  safely  be  car- 
ried by  such  cables.  He  first  investigated  single-core,  asphalted  lead 
cables  and  lead  cells  with  iron-band  armatures  for  low-potential 
currents.  He  finds  the  constant  for  both  kjnds  of  cables  about  the 
same,  the  average  value  being  0.018.  The  current  strength  for  sin- 
gle cells  is  therefore  equal  to  the  square  root  of  the  following  frac- 
tion: the  product  of  the  admissible  rise  in  temperature  and  the 
cross-section  in  sq.  millimeters,  divided  by  the  above-mentioned  con- 
stant. He  recommends  allowing  more  than  15  deg.  C.  rise  of  tem- 
perature. He  also  finds  that  strongly-insulated  cables  cannot  be 
loaded  as  much  as  those  with  a  thin  layer  of  insulation.     A  table  is 


also  niMMi  \Miii  the  resiijis  for  anuored  concentric  and  "biconccn- 
Irii"  cables,  and  for  armored  doulilc  and  Iniilecovered  cables.  The 
aullmr  has  aUo  carriol  out  tc«l»  with  hiRh  potential  cables,  for  3,000, 
S.(xxj,  io,uou  and  is.txv)  volts,  the  constants  for  which  are  given  in 
tallies.— /:7f/(r.  Xeil.,  July  .^o. 

Electric  Power  h'enulations  in  l-rance.-  The  text  of  the  l-'.leclric 
Power  KeRiilalioiis  made  by  the  RovcriinieiU  of  the  Ircnch  republic. 
IliKli-prcssure  installations  are  delincd  as  those  with  dircct-cur- 
leiit  of  over  <KX)  vi>lls,  and  with  allernatiiig  currents  eipial  lo  or  "un- 
der" ( :i|i|i.'irently  im-aniiiR  "over")  uo  volts.  Low-pressure  installa- 
tions ,itr  those  using  alternaling  current  over  multiple  wires,  "where- 
in llie  permanent  earth  connection  of  one  of  the  wires  ensures  at  120 
volts  the  maximum  pressure  between  the  other  wires  and  earth." 
There  are  four  sections,  covering  in  the  order  named,  overhead  wires, 
underground  wires,  tramways  and  general  rules. — Lond.  EAcc,  Au- 
gust 7. 

Electro-Physics  and  Magnetism. 

Hysteresis  and  Eddy  Current  Motor. — Kann. — An  article  in  which 
the  ;nitlior  describes  an  arraiiRenient  for  the  utilization  of  ihc  hys- 
teresis and  eddy  currents  for  the  operation  of  motors.  The  con- 
siiiu'iion  is  illustrated  in  iln'  adjoining  figure.     l'"our  guiding  strips, 


HYSTERESIS    AND    EDDY    CURRENT    MOTOR. 

L,  are  arranged  in  the  shape  of  a  cross  on  a  board,  G,  supporting 
the  coils,  A.  B,  C,  D,  which  can  slide  in  the  guides.  In  the  center,  O, 
of  the  board  there  is  provided  a  point  on  which  the  cap  of  a  small 
short-circuited  armature,  K,  is  fastened.  An  alternating  current  is 
sent  through  the  coils  in  such  a  way  that  each  two  opposite  coils 
are  traversed  in  the  same  direction,  and  produce  together  a  field 
in  their  longitudinal  direction.  One  pair  of  opposite  coils,  for  in- 
stance, C  and  D,  are  provided  with  cores,  c.  The  coils  which  carry 
the  cores  are  a  little  further  from  the  point  O  than  the  coreless  ones, 
in  order  to  make  the  fields  of  both  sets  more  similar.  If  cores  of  a 
relatively  large  diameter  are  taken,  a  surprisingly  strong  rotation 
manifests  itself.  Experiments,  however,  soon  showed  that  this 
was  caused  chiefly  by  hysteresis  currents  in  the  iron  cores.  If  in- 
stead of  a  massive  iron  rod  bundles  of  iron  wire  of  smaller  and 
smaller  diameters  are  taken,  the  velocity  of  rotation  decreases  very 
quickly,  until  below  a  certain  thickness  of  the  wires  it  is  no  longer 
influenced  by  a  further  decrease  of  thickness.  The  author  accounts 
for  these  phenomena  by  regarding  the  coil  with  iron  core  as  a  trans- 
former with  a  short-circuited  secondary  of  comparatively  small  re- 
sistance.— Phys.  Zcxt.,  July  15 ;  abstracted  briefly  in  Lond.  Elec, 
July  31- 

Ionization  of  Air  by  Water. — Himstedt. — The  author  found  that 
air  bubbled  through  water  becomes  highly  radioactive.  The  radio- 
activity disappears  very  slowly,  taking  several  weeks  to  disappear 
altogether.  On  conducting  the  air  through  a  copper  tube  surrounded 
by  liquid  air,  the  radioactivity  disappears,  but  reappears  again  on 
heating  up  the  tube.  There  is,  therefore,  a  kind  of  emanation  which 
can  be  condensed  and  evaporated,  like  the  radium  emanation.  The 
addition  of  a  salt  to  the  water  makes  no  difference.  Other  liquids 
have  no  effect,  with  the  possible  exception  of  alcohol  and  nitro- 
benzine.  both  of  which  have  a  rather  high  conductivity.     The  trans- 
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mission  of  the  air  tiirough  a  tube  filled  with  moistened  glass  vvdoI, 
is  as  effective  as  bubbling  it  tiirough  water.  The  author  supposes 
that  molecules  or  groups  of  molecules  of  air  are  enclosed  in  a  very 
thin  sheath  of  water,  so  thin  that  it  does  not  make  them  settle  down 
like  drops  of  spray  and  allows  them  to  traverse  cotton  wool.  The 
water  might  still  preserve  its  great  ionizing  power  and  release  the 
ionized  molecules  by  the  breaking  of  the  sheath.  This  is  in  con- 
cordance with  Kohlrausch's  theory  of  electrolytic  conductivity. — 
Ann.  der  Physik.,  No.  9;  abstracted  in  Lond.  Elec,  August  7. 

Electro-chemistry  and  Batteries. 

The  Jungncr-lLdison  .Iccumitlalor. — ScHOOi'. — An  experimental  in- 
vestigation  carried   out   with   a  Jungner  alkali  accumulator  and   an 
ordinary  storage  battery  for  the  purpose  of  comparing  the  two  as 
to  their  behavior  during  charge  and  discharge,  their  capacity,  tem- 
perature and  concentration  changes  of  the  electrolytes  and  the  rela- 
tion between  capacity  and  current  strength.     The  author  thinks  that 
it  is  more  correct  to  call  the  former  a  Jungner-Edison  accumulator 
than  the  reverse,  in  so  far  as  the  English  and  German  patent  offices 
have   considerably   modified   Edison's   patent  claims  on   account   of 
Jungner's  objection,  and  the  latter  apparently  found  out  before  Edi- 
son did  that  nickel  o.xide  is  a  depolarizer  which  can  be  used  on  a 
practical  scale  if  it  is  suitably  fastened  to  a  support.     The  Jungner 
accumulator  was  composed  of  5  negative  and  4  positive  plates,  the 
plates    being   formed   of   pockets   of   perforated  nickel-plated   sheet 
steel,  which  contained  the  active  material.     The  latter  is  composed 
of  nickel  oxide  for  one  plate  and  cadmium  or  iron  in  finely  divided 
state  for  the  other ;  they  are  introduced  in  a  pasty  form  into  the 
pockets.     The    lead    accumulator    was    constructed    with    the    same 
number  of  plates  and  weighed  about  the  same ;  it  was  always  con- 
nected in  series  with  the  alkali  cells.     The  author  conies  to  the  fol- 
lowing conclusions  respecting  the  Jungner  accumulator :     The  alka- 
line   electrolyte   does    not   change   its    physical    or   chemical   nature 
during  charge  and  discharge  and  merely  transports  the  oxygen  from 
one  electrode  to  the  other;  small  amounts  of  liquid  are,  therefore, 
sufficient.     The  electrolyte  diffuses  during  discharge  from  the  pores 
of  the  nickel  electrode  into  those  of  the  cadmium  electrode,  while  the 
density  between  the  plates  is  not  changed.     This  diffusion  is  quite 
rapid  owing  to  the  small  distances  between  the  plates.     The  best 
conducting  alkali  does  not  conduct  as  well  as  the  best  conducting 
sulphuric  acid  and  tends  to  absorb  carbonic  acid  from  the  air.     The 
proper  working  of  the  electrodes  is  independent  of  the  concentration 
of    the    electrolyte    within    comparatively    wide    limits.      The    active 
materials  have  to  be  carried  in  pockets  and  have  a  bad  conductivity; 
the  internal  resistance  is,  therefore,  two  to  three  times  as  large  as  in 
the  lead  accumulator.    The  capacity  is  influenced  by  the  strength  of 
the  discharge  current  to  considerably  lesser  degree  than  in  the  lead  ac- 
cumulator ;  the  influence  of  the  temperature  of  the  electrolyte  on  the 
capacity  is  inconsiderable.     The  loss  of  potential  amounts  to  35  to 
40  per  cent.,  and  still  more  with  slow  discharges.     The  efficiency  in 
ampere-hours   is  about  80  and   in   watt-hours  about  65   per  cent. — 
Elek.  Zeit.,  August  6. 

Electrolytic  Lead  Refining. — Betts. — An  illustrated  paper  giving 
•details  of  his  electrolytic  lead-refining  process,  which  is  in  operation 
at  the  plant  of  the  Canadian  Smelting  Works.  Trail,  B.  C.  The  main 
feature  of  the  process  is  the  electrolyte,  which  is  a  solution  of  lead- 
fluosilicate  containing  an  excess  of  fluosilicic  acid ;  it  is  easily  made 
from  inexpensive  materials,  it  conducts  the  current  well,  is  easily 
handled  and  stored,  non- volatile  and  stable  under  electrolysis;  it 
may  be  made  to  contain  a  considerable  amount  of  dissolved  lead, 
while  it  takes  up  no  impurities,  except  possibly  a  very  small  part  of 
iron  and  zinc.  In  order  to  prevent  the  formation  of  lead  trees  and 
to  obtain  a  dense,  coherent  and  solid  cathodic  deposit  of  lead,  some 
gelatine  or  glue  is  added  in  small  quantity  to  the  electrolyte;  this 
simple  means  is  very  effective.  Details  are  given  of  the  plant,  the 
operation  and  the  cost  of  the  process,  with  analysis  of  the  material 
treated  and  of  the  refined  lead. — Electrochcm.  hid.,  August. 

Chlorine  Smelting  with  Electrolysis. — Swinburne. — The  conclu- 
sion of  his  paper  before  the  Faraday  Society  of  England,  previously 
noted  in  the  Digest.  The  present  issue  deals  with  the  question  of 
the  cost  of  the  process.  The  author  states  that  all  that  comes  into 
the  works  is  ore  and  electrical  energy,  the  chlorine  goes  round  and 
round,  and  no  appreciable  amount  of  it  is  lost,  as  a  leak  that  would 
show  in  the  balance  sheet  would  suffice  to  make  the  works  uninhabit- 
able. The  iron  is,  however,  apt  to  contain  some  oxychloridc,  and  some 
hydrochloric  acid  is  lost  in  the  boiling  down  of  zinc  chloride,  there- 
fore some  chlorine  has  to  be  continually  added.     This  is  best  done 


by  buying  zinc  chloride.  A  detailed  estimate  of  the  cost  of  installa- 
tion and  working  is  then  given,  showing  a  profit  of  over  60  per  cent. 
on  the  capital,  not  including  royalties,  however,  paid  to  the  owners 
of  the  patents. — Lond.  Elec,  July  24.  The  whole  paper  is  abstracted 
in  Electrochemical  Industry,  August. 

Electrolytic  Apparatus. — Perkin. — A  paper  read  before  the  recent 
meeting  of  the  English  Faraday  Society.  The  author  deals  with 
apparatus  for  electro-analysis,  and  describes  and  illustrates  several 
forms  of  platinum  electrodes  which  are  comparatively  inexpensive. 
One  of  the  forms  of  the  cathode  consists  of  a  piece  of  platinum 
gauze  in  the  shape  of  a  flag,  which  is  surrounded  by  a  platinum  iri- 
dium frame  roughened  by  means  of  the  sandblast.  The  anode  is 
made  of  iridio-platinum  wire  and  bent  upon  itself  in  such  a  way 
that  when  it  is  placed  in  position  for  electrolysis,  an  even  current 
density  is  obtained  at  all  parts  of  the  cathode.  Apparatus  for  rotat- 
ing electrodes  are  also  described. — Electro-Chemist  and  Metallur-i 
gist,  July.  The  paper  is  abstracted  in  Electrochemical  Industry, 
August. 

Electrolysis  of  Non-Aqueous  Solutions. — Patten  and  Mott. — Ab- 
stracts of  six  chemical  society  papers  giving  the  results  of  experi- 
mental, investigation  which  form  separate  parts  of  a  systematic  attack 
upon  the  problems  of  the  course  and  mechanism  of  electrolysis  in 
non-aqueous  solutions.  The  subjects  discussed  are  the  role  of  w'ater 
in  the  electrodeposition  of  lithium  from  pyridine  and  from  acetone ; 
the  deposition  of  metallic  calcium  from  alcoholic  solutions ;  the  de- 
position of  zinc  from  zinc  chloride  dissolved  in  acetone ;  the  deposi- 
tion of  lithium  from  various  alcohols;  the  deposition  of  sodium  from 
a  solution  of  odium  iodide  in  acetone ;  and  a  determination  of  the 
"C  R  line"  for  lithium  chloride  in  typical  solvents,  especially  such  as 
yield  poorly-conducting  solutions. — Electrochcm.  Ind.,  August. 

Electrical  Osmosis. — Perrin. — A  paper  read  before  the  French 
Academy  of  Sciences.  The  author  investigated  the  conditions  which 
determine  the  sign  and  the  amount  of  electrical  osmosis  and  electri- 
fication by  contact.  He  arrives  at  the  following  results.  The  nature 
of  the  liquid  has  an  influence  on  the  osmosis,  it  being  very  notable 
with  water,  less  with  methyl  alcohol,  still  less  with  ethyl  and  less 
yet  with  amyl  alcohol.  No  osmosis  could  be  observed  with  benzine, 
terebenthene  and  ether,  not  even  in  ether  saturated  with  water.  The 
author  concludes,  therefore,  that  the  osmosis  is  intense  only  in  the 
ionizing  liquids. — L'Eclairage  Elec,  July  11. 

references. 

Cop/'i-r  Refining. — Hoeman. — A  detailed  comparison  of  the  oper- 
ation of  the  Great  Falls  and  Anaconda  refineries.  These  two  plants 
in  the  Butte  district,  one  of  which  uses  water  power,  the  other  steam, 
treat  similar  anode-copper  by  the  multiple  system  of  cells.  The  com- 
parison of  both  plants  is  summed  up  in  a  table. — Electrochcm.  Ind., 
August. 

Determination  of  Carbon  in  Carbides. — Fitzgerald  and  Loomis. — 
A  description  of  a  method,  based  on  the  use  of  sodium  peroxide,  for 
the  analysis  of  various  electrometallurgical  products,  more  particu- 
larly the  carbides,  such  as  those  of  silicon,  titanium,  etc. — Electro- 
chcm. Ind.,  August. 

Course  in  Electrometallurgy. — Richards. — An  account  of  the  course 
of  study  ill  electrometallurgy  in  Lehigh  University. — Electrochem. 
Ind.,  August. 

Units,  Measurements  and  Instruments. 

Whcnclt  Interrupter. — Hauser.— The  author  has  found  that  the 
rate  of  interruption  of  the  Wehnelt  interrupter  may  be  greatly  in- 
creased and  its  starting  potential  lowered  by  using  dilute  sulphuric 
acid  and  adding  to  it  20  per  cent,  of  its  weight  of  sulphate  of  mag- 
nesia. With  sulphuric  acid  solution  of  1.05  specific  gravity,  the 
maximum  current  is  lowered  from  nearly  40  amp.  to  12.5  amp.  at 
118  volts,  and  the  starting  of  the  interrupter  occurs  at  20  volts  with 
5.5  amp.  A  still  lower  starting  current  is  obtained  with  a  half- 
saturated  solution  of  sodium  bichromate,  to  which  11  per  cent!  by 
volume  of  sulphuric  acid  is  added.  The  interrupter  in  that  case 
works  with  only  3.5  amp.  The  starting  voltage  (50  volts)  is,  how- 
ever, much  higher  than  in  the  case  of  magnesium  sulphate.  The 
depolarizing  liquid  used  in  the  Radiguet  cell,  consisting  of  120  grams 
sodium  bichromate,  250  cc.  sulphuric  acid  and  720  cc.  water,  gives 
a  starting  voltage  of  20,  a  starting  current  of  12  amp.  and  a  maxi- 
mum voltage  and  current  of  118  and  40  respectively. — Soc.  Fisica  y 
Quimica,  Madrid,  May  25;  abstracted  in  Lond.  Elec,  August  7. 

references. 

Power  Station  Record. — An  illustrated  description  of  a  new  chart 
for  plotting  the  output  of  a  power  station.     The  records  are  made 
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aiitoniaiically  by  ;i  iiiw  li>rm  ot  nvoriliiiK  iii>imiiuiii,  wliuli  iiiakts 
a  dot  on  the  chari  every  miiititr,  sIiowihk  »•'«  loa<l  in  kilowaltJ. 
.\t  tlif  iippt-r  jiart  of  the  chart  the  niiiiibcr  of  Kt'»i-r:il<irH  in  use  is 
grapliically  iiulic.itciJ.  'I'lie  teniprralurc  is  rcconled  as  well  as  dthcr 
statistics.  DiaKiains  are  shown  reproilnceil  from  the  actual  prints, 
incliiratinK  three  average  days  and  one  lioli«lay. — Si.  A''.v  Jour., 
AiiKUst   15. 

Eleclromclcr  /:</m<i/i('hj.— Koknii;.— An  article  in  which  the  author 
deduces  a  graphical  method  for  a  simplilicd  solution  of  ecpiations 
met  with  in  electrometer  measurements. — Ekk.  Anz.,  July  ib. 

TELEGRAfllY,   1  ELI£PHONY   AND   SIGNALS. 

KKKKRKNCI^ 

.Vitf  Italian  Tctel'ltoui-  /.(Ki'.— Mhykk, — The  new  law  makes  a  dis- 
tinction between  local  and  long-distance  lines.  The  former  are  left 
to  private  or  mimicipal  exploitation,  while  the  latter  are  placed  under 
governmental  control  and  maintenance.  The  government  is  planning 
the  installation  of  84  double  lines  with  about  <),ioo  km.  of  bronze 
wire,  to  coiiiuxM  llie  i)rliuip;il  cilie-.  and  llio  capital. — lilck.  Zeit., 
Inly  ,w. 

Miscellaneous. 

Destruction  of  the  Water  Hyacinth. — Heki.ng— In  the  discussion 
of  a  paper  on  the  water  hyacinth,  which  is  seriously  obstructing  navi- 
gation in  the  southern  rivers  of  this  country,  he  suggests  destroying 
the  weed  by  means  of  electricity.  He  purposes  carrying  a  high-volt- 
age transformer  on  a  boat,  grounding  one  pole  in  the  water  and 
connecting  the  other  to  a  horizontal  bar  having  numerous  short  ver- 
tical wires  attached  to  it,  like  a  comb;  these  wires  are  to  be  trailed 
over  the  tops  of  the  plants :  the  current  passing  through  them  into 
the  water,  it  is  thought,  would  destroy  the  plants. — I'rocccd.  Hng. 
Club  of  Philadelphia,  July. 

REFERENCES. 

Electric  LUue-I'riiitiiii^  Machine. — Jones. — .A.  popular  illustrated 
article,  describing  the  construction. — Sci.  Am.  Siippl.,  J\ily  18. 

Baking  Ot'cn  Heated  by  Electricity. — Boehm-R.\ffay. — .\n  illus- 
trated description  of  a  baking  furnace  12  ft.  long,  10  ft.  wide  and 
gj/^  ft.  high.— Elck.  Xcing.  Anz.,  July  15. 


New  Books. 


Annuaire  Pour  L'An,  1903.  Public  par  Ic  Bureau  des  Longitudes. 
Avec  notices  scientifiques.  Paris :  Gauther-Villars.  668  pages. 
Price,  1.50  francs. 

This  welcome  little  pink  pocketbook  is  a  most  valuable  vadc  incciim, 
series  of  tables,  and  fund  of  information.  It  was  originally  issued 
under  a  law  of  the  Messidor  7th,  year  III,  of  the  French  Republic, 
corresponding  to  the  25th  June,  1795,  of  the  Christian  era,  which 
ordered  the  Bureau  of  Longitudes  to  publish  a  year-book  annually 
"suitable  for  regulating  the  affairs  of  the  entire  Republic."  The 
Annuaire  has  been  kept  going  ever  since. 

.  The  tables  are  excellent  and  they  are  official  for  France,  which  is 
a  great  comfort.  The  tables  are  constantly  finding  fresh  material 
and  are  becoming  more  extensive  and  valuable  year  by  year.  Con- 
sequently the  Bureau  gives  notice  that  in  future  it  will  publish 
certain  tables  and  data  bienially  and  alternately,  so  as  to  give  the  in- 
formation required  and  yet  keep  dow-n  the  size  of  the  book. 

There  is  a  full  line  of  graphical,  sociological,  astronomical,  chem- 
ical and  physical  statistics.  At  the  end  there  are  appendices,  one  of 
which  is  a  long  and  excellent  article  on  meteors  and  comets  by  M. 
Radau,  and  another  an  essay  by  M.  Janssen,  on  "Science  and  Poetry." 


A  work  by  A.  Frederick  Collins,  entitled  "Wireless  Telegraphy,  Its 
History,  Theory  and  Practice,"  will  soon  be  published.  The  various 
chapters  are  as  follows  :  Ether— Wave  Motion — Electric  Waves- 
Electric  Oscillations — Disruptive  Discharge — Inductance,  Capacity 
and  Resistance — Oscillations — Mutual  Induction — Induction  Coils — 
Vibrations — Oscillating  Current  Generators — Electric  Wave  Action 
— Electric  Wave  Detectors — Transmitters — Receivers — Auxiliary  Ap- 
paratus— .-Kntenna  and  Earths — Resonance — Syntonization — Wireless 
Telegraphy.  Each  chapter  begins  with  a  brief  historical  review  of  the 
subject  under  consideration;  its  theory  is  then  treated  both  physically 
and  mathematically :  its  experimental  investigation  follows,  the  chap- 
ter finally  closing  with  the  practical  results  attained. 


I'riiiic  Movers  at  the  St.  Louis  l^xposition. 

I'.ngitU".  icpicsi'iilniK  (iti.ixKi  lip  will  be  installed  on  llir  in. tin  lloor 
of  Machmery  Hall  of  the  World's  I'air,  St.  Louis,  iix»4.  Ihis 
sliowing  will  embrace  more  liorsc-|KJwer  llian  ever  seen  at  any  ex- 
pi'siiion  in  this  or  in  any  other  country.  Fully  40,o(K)  hp  will  be 
utilized  in  lu-rformmK  various  functions  of  the  Exposition,  while 
the  remaimng  .'o.ouo  hp  will  ajipear  in  exhibit  form  only.  An  area 
of  more  than  200,000  sq.  ft.  is  demanded  for  40,000  hp  employed  in 
the  I-'xposition  work.  This  area  represents  a  size  greater  than  many 
of  the  ordinary  blocks  of  New  York  City.  The  total  lloor  area  com- 
prised in  .Machinery  Hall  and  in  the  Steam,  Gas  and  Iniel  Building 
is  equivalent  to  more  than  nine  acres,  and  already  the  floor  space  in 
Machinery  Hall  alone  has  been  applied  for  several  times  over.  The 
engines,  condensers,  pumps,  moving  machinery  and  accessories 
making  uj)  the  power  plant  will  be  all  installed  in  the  westerly  half 
of  Machinery  ILill.  In  the  easterly  section  the  floor  space  will  be 
devoted  to  machine  tools,  the  wood-working  machinery  and  fire 
engines  and  app;ir;itus. 

The  chief  of  the  Machinery  Department  is  Mr.  Thomas  M.  Moore. 
This  gentleman  had  charge  of  the  machinery  display  at  the  Pan- 
.^merican  Exposition  in  igoi.  and  at  the  close  of  the  Buffalo  show 
Mr.  Moore  was  called  to  St.  Ix)uis  to  take  charge  of  the  World's 
Fair  Machinery  Department.  Many  of  the  items  of  the  power  plant 
are  of  foreign  origin,  and  these  were  negotiated  for  by  Lieut.  Godfrey 
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L.  Garden,  R.  C.  S.,  of  the  Machinery  Department,  who  spent  some 
eight  months  in  Europe  under  Mr.  Moore's  instructions.  The  idea 
originated  with  Mr.  Moore  that  power  could  be  secured  for  the 
Exposition  on  a  strictly  exhibit  basis,  and  under  his  instructions 
the  manufacturing  establishments  of  the  Old  World  were  secured 
for  late  types  of  engines,  boilers  and  other  accessories  essential  for 
a  power  plant. 

The  installation  plans  are  now^  so  well  advanced  that  Mr.  Moore 
is  able  to  announce  the  location  points  of  the  principal  items  com- 
prising the  power  display.  As  now  arranged  the  visitor  will  find 
on  passing  into  Machinery  Hall  through  the  central  entrance  to  the 
north,  in  front  and  slightly  to  the  left,  a  5,000-hp  reciprocating  steam 
engine.  This  engine  and  its  base  have  a  total  height  of  54  ft.,  20  ft 
of  which  is  depressed  below  the  floor  level,  the  remaining  34  ft. 
being  elevated  above  the  floor  level.  Its  base  occupies  a  space  ap- 
proximately 35  to  45  ft.  The  foundations  for  its  support  cost  $6,000, 
and  its  weight  with  electric  generator  is  over  500  tons.  The  approx- 
imate of  this  unit  is  $150,000.  This  engine  comes  from  the  works 
of  the  Allis-Chalmers  Company. 

Proceeding  to  the  west  through  the  central  portion  of  Machinery 
Hall  the  visitor  will  see  in  succession  the  following  installations : 
\  1,750-hp  gas  engine  from  Tegel.  near  Berlin,  Germany:  a  6oo-hp 
high-speed   steam  engine  from   Harrisburg,   Pa. ;  a  750-hp  medium- 
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speed  steam  engine  from  Cincinnati,  Ohio;  a  i,cxK)-hp  slow-speed 
steam  engine  from  Burlington,  Iowa;  a  tangential  water  wheel  from 
San  Francisco,  Cal.,  operated  by  water  forced  through  a  pipe  and 
nozzle  at  the  rate  of  1,200  gallons  per  minute  and  under  a  pressure 
of  300  pounds  per  sq.  in.  by  a  steam  pump  from  Jeanesville,  Pa. 
This  great  volume  of  water  under  enormous  pressure  will  strike  the 
buckets  of  the  wheel  and  transmit  its  energy  and  fall  as  quietly  as 
if  poured  from  an  ordinary  basin.  The  water  wheel  will  make  900 
r.p.m.  Its  speed  will  be  regulated  by  a  governor  from  Boston,  Mass., 
and  the  flow  of  water  will  be  measured  by  a  meter  from  Providence, 
R.  I.  Next  to  the  west  will  be  found  a  3,000-hp  gas  engine  from 
Seraing,  Belgium,  then  an  8,ooo-hp  steam  turbine  from  New  York, 
then  a  5,000-hp  steam  turbine  from  Pittsburg,  Pa.,  then  four  3,000-hp 
reciprocating  steam  engines ;  near  to  the  western  end  of  the  central 
bay  this  notable  line  of  engines  will  end  with  three  80-hp  e.xciter  sets. 

This  is  but  one  of  the  three  lines  of  prime-movers  which  will  be 
installed  in  the  western  half  of  Machinery  Hall.  The  line  to  the 
north  will  consist  of  steam  engines  largely  of  European  build  and 
drawn  from  the  greatest  works  in  England,  France,  Sweden  and 
Germany.  The  line  to  the  south  will,  for  the  main  part,  be  made 
up  of  gas  and  oil  engines,  the  products  of  the  great  machine  shops 
of  the  world.  All  types,  speeds  and  sizes  will  be  shown,  from  the 
little  one-half  hp  gas  engine  for  domestic  use  to  the  great  8,ooo-hp 
steam  turbine  for  the  operation  of  lighting  plants  and  trolley  railroads. 

The  Belgian  furnace  gas  engine  of  3,000  hp  is  from  the  same 
builders  who  exhibited  at  the  Paris  Exposition  of  1900  a  gas  engine 
of  600  horse-power,  which  excited  more  interest  and  comment  than 
any  other  individual  item  in  that  exposition.  Here  will  be  one  of 
five  times  the  capacity  of  the  Paris  engine.  The  unit  to  be  installed 
in  this  e.xposition  covers  a  floor  space  about  85  ft.  long  and  45  ft. 
wide.  Its  fly-wheel  weighs  34  tons,  has  a  diameter  of  28  ft.  and  its 
rim  travels  at  the  rate  of  nearly  a  mile  and  three-quarters  a  minute. 
A  medium-sized  horse  can  be  driven  through  its  cylinders  and  its 
two  pistons  each  travel  10  ft.  at  every  complete  stroke,  and  each 
makes  100  strokes  per  minute.  The  shipping  weight  of  this  engine 
is  approximately  300  tons.  About  30  tons  of  coal  per  day  will  be 
consumed  in  the  generation  of  the  gas  to  operate  it. 

At  the  end  of  the  northerly  line  of  engines  and  in  the  northwest 
corner  of  Machinery  Hall  will  be  found  a  French  reciprocating 
steam  engine  of  1,500  hp,  with  its  main  shaft  making  330  r.p.m.,  a 
high  speed  for  so  heavy  and  powerful  an  engine.  The  French  engine 
is  directly-coupled  to  an  electric  generator  built  in  Paris,  which  oper- 
ates in  parallel  on  alternating-current  arc  lighting  service  with  a 
generator  built  in  Belfort,  France,  and  directly-coupled  to  a  tandem- 
compound  steam  engine  (from  Mulhouse,  Germany)  of  1,000  hp 
and  94  r.p.m. 

One  hundred  ft.  to  the  west  of  Machinery  Hall  will  be  found 
the  Steam,  Gas  and  Fuels  Building,  which  covers  an  area  of  about 
100,000  sq.  ft.,  and  is  itself  an  example  of  the  most  modern  fire-proof 
construction.  In  this  building  will  be  found  great  hoppers  for  storing 
the  4,000  tons  reserve  supply  of  coal  and  mechanical  means  for  auto- 
matically conveying  this  coal  from  the  cars  to  the  bunkers  and 
from  the  bunkers  to  the  furnaces  and  gas  plants.  The  daily  con- 
sumption of  coal  will  exceed  400  tons  and  the  total  length  of  the 
automatic  conveyers  lines  will  be  about  three-quarters  of  a  mile. 
Here  there  will  be  found  boilers  to  furnish  steam  ^nd  the  gas  pro- 
ducers to  supply  the  gas  for  the  operation  of  the  engines  in  Ma- 
chinery Hall.  Briquette  making,  various  types  of  mechanical  stokers, 
force  draft  apparatus,  water  purifiers  and  exhibits  of  items  directly 
germane  to  the  subject  of  steam  generation  and  control  will  be 
installed  in  this  building. 

The  intermural  railway  will  be  operated  by  four  items  of  the 
Machinery  Hall  power  plant,  and  it  is  interesting  to  note  that  the 
intermural  railway  consists  of  a  double-track  trolley  road,  standard 
gauge  and  standard  type  of  open  cars.  The  motor  equipment  and 
control  is  furnished  by  the  General  Electric  Company ;  the  brake 
equipment  and  control  is  furnished  as  an  exhibit  by  the  National 
Electric  Company ;  the  power  plant  for  the  operation  of  the  road 
will  be  located  in  the  central  portion  of  Machinery  Hall  and  the 
prime-movers  in  this  plant  are  as  follows : 

(i)  A  1,500-brake-hp  Oechelhauser  system  gas  engine,  100  r.p.m.. 
built  and  exhibited  by  A.  Borsig,  Tegel,  Berlin,  and  supplied  with 
gas  from  a  producer  plant  built  by  Julius  Pintsch,  of  Berlin. 

(2)  A  900-hp  Corliss  type  steam  engine,  85  r.p.m..  built  and  ex- 
hibited by  the  Murray  Iron  Works  Company,  of  Burlington.  Iowa. 

(3)  A  750-hp  modified  Corliss  steam  engine  100  r.p.m.,  built  and 
exhibited  by  the  Lane  &  Bodley  Company,  of  Cincinnati,  Ohio. 


(4)  A  600-hp  four-valve  steam  engine  150  r.p.m.,  built  and  ex- 
hibited by  the  Harrisburg  Foundry  &  Machine  Works,  Harris- 
burg,  Pa. 

The  Crocker-Wheeler  Company,  of  Ampere,  N.  J.,  will  build  the 
generators,  which  in  every  instance  will  be  directly  coupled  to  the 
prime-movers  and  deliver  current  at  550  volts  at  the  switchboard. 

In  connection  with  the  water  ways  it  is  interesting  to  note  that 
the  main  one  consists  of  a  grand  basin  with  lateral  lagoons.  The 
water  is  delivered  into  this  basin  from  a  niche  in  front  of  Festival 
Hall  and  from  fountains  in  front  of  two  ornate  restaurant  buildings 
wliich  flank  the  Terrace  of  States.  From  these  three  points  it  flows 
over  cascades,  and  it  is  to  be  illuminated  by  electric  lights  placed 
under  the  lip  of  each  step  which  breaks  the  spill.  The  water  is  to 
be  lifted  by  three  centrifugal  pumps  built  and  exhibited  by  the  Henry 
R.  Worthington  Company.  Each  pump  is  planned  to  deliver  30.000 
gallons  of  water  per  minute  against  a  total  head  and  suck  of  158  ft. 
Three  induction  type  motors,  each  of  2,000  hp  rating,  are  to  operate 
the  pumps.  The  magnitude  of  this  feature  will  be  better  appreciated 
by  those  who  recall  that  the  total  water  moved  in  the  Paris  Expo- 
sition of  1900  was  about  4,500  gallons  per  minute  and  at  the  Buffalo 
Exposition  of  igoi  about  7,000  gallons  per  minute,  while  here  in 
this  cascade  feature  alone  we  are  to  move  go,ooo  gallons  per  minute. 
The  energy  required  for  the  operation  of  this  feature  equals  the 
total  energy  had  from  the  Niagara  power  plant  by  the  Pan-American 
Exposition. 


Electrical  Power  Installation  of  a  Crane  Factory. 


The  Industrial  Works,  of  Bay  City,  Mich.,  one  of  the  largest 
manufacturers  of  railroad  wrecking  cranes  in  the  world,  has  recently 
added  to  its  electrical  power  equipment  four  Westinghouse  gen- 
erators and  a  number  of  induction  motors.  In  addition  to  wrecking 
cranes,  the  establishment  also  manufactures  smaller  cranes  and 
transfer  tables. 

The  new  generators  consist  of  one  iso-kw,  direct-current,  iio-volt 
multipolar;  two  30-kw,  1 10- volt  multipolar,  and  one  200-kw,  alter- 
nating-current, 220-volt,  three-phase  machine  operating  at  60  cycles. 
This  combination  of  machines  gives  a  very  flexible  power  system. 
The  alternating-current  machine  is  used  for  power  purposes  entirely, 
giving  the  best  results  for  motors  located  in  inaccessible  places. 
The  large  direct-current  generator  is  also  used  exclusively  for  sup- 
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plying  power,  and  furnishes  current  for  the  operation  of  cranes  and 
transfer  tables  and  testing  direct-current  motors  on  cranes.  The 
two  30-kw  generators  are  used  for  lighting.  The  switchboard  ar- 
rangement is  such  that  these  two  machines  may  be  run  either  in  series 
or  multiple,  the  latter  case  being  desirable  when  they  are  usd  for 
testing  purposes  on  a  220-volt  circuit. 

The  distribution  of  power  and  light  is  accomplished  by  means  of 
distributing  switchboards  placed  in  the  various  shops,  these  being 
located  at  some  distance  from  the  power  house.  Communication 
between  power  house  and  shops  is  obtained  through  an  underground 
tunnel,  supports  being  provided  in  the  tunnel  for  carrying  the  main 
feed  line.  In  this  manner,  while  all  of  the  main  circuits  are  con- 
trolled from  the  engine  room  switchboard,  small  individual  light  and 
motor  circuits  are  at  the  same  time  under  the  control  of  the  foreman 
in  the  various  shops.     Fig.   i  shows  the  main  switchboard,  one  of 
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the  eimmi-',  ami  I'tlur  |iiiiiii)ii>*  oi  ilic  cmikiiu'  nmni  f(|iii|)iiuiil.  l-iij. 
3  is  an  interior  view  of  the  power  house,  .showing  tlic  four  generators, 
iintl  the  jack  shaft  witli  ils  connections  between  engines  and  gen 
erators.  The  jack  shaft  with  llie  rope  (hive  is  well  shown  in  lij-. 
No.  J.  A  fact  worthy  of  particular  atlention  is  that  the  shaft  may 
be  driven  imlcpentlently  or  sinniltaneously  from  eilher  end.  it  being 
possible  to  cut  ofT  either  engine   by   means  of  tlie   friction  clutches 


FH;.    2. IXTK.klOK    OK    roWKR    1H)USE. 

shown  in  the  illustration.  Each  generator  is  also  luniiNlKd  with  ;■. 
friction  clutch.  Furthermore,  cither  half  of  the  shaft  may  be  run 
separately  by  removing  the  plate  between  the  two  flanges  of  the 
solid  coupling,  shown  in  the  center  of  the  shaft.  The  system  shown. 
while  taking  rather  a  large  amount  of  room,  is  a  very  tkxilile  one  as 
far  as  the  addition  of  new  machines  is  concerned,  and  where  room 
is  not  a  very  important  item.  The  Industrial  Works  consider  this 
arrangement  (|uite  as  satisfactory  as  a  direct-connected  system. 

Power  is  transmitted  to  the  jack  shaft  by  means  of  two  engines, 
one  a  400-hp.  tandem-compound  condensing  Ham- 
ilton-Corliss engine,  connected  by  a  rope  drive. 
This  engine  drives  the  shaft  alone,  the  other,  a 
simple  Allis-Corliss  engine  of  200  hp.  being  held 
in  reserve  in  case  repairs  are  necessary  to  the 
larger  engine,  or  for  special  work  not  requiring 
full  amount  of  power. 


brass  washers,  and  enters  the  cylinders  in  the  form  of  a  line  spray; 
an  auxiliary  air  compressor,  driven  by  belt  from  the  engine,  .supplies 
the  air  for  this  purpose.  The  air  which  supports  the  combustion  is 
drawn  into  the  cylmder  liirougb  an  automatic  musbrooni  valve,  and 
is  comiircssed  on  ihe  up  stroke  to  between  450  and  525  pounds  pres- 
sure per  sijuare  mch,  corresponding  to  a  temperature  of  about  i,(xxj" 
I'".  The  fuel  valve  is  open  for  about  one-tcntli  of  the  working  stroke, 
.ind  the  fuel  is  let  in  and  consumed  during  the  whole  or  a  part  of 
ibis  period  as  determined  by  the  action  of  ihe  governor.  .\l  the 
lermination  of  the  fuel  supply,  the  resnltnig  gases  of  combustion 
work  expansively  during  the  remainder  of  the  stroke.  The  combus- 
tion is  very  complete  on  account  of  the  large  <|uantity  of  oxygen  in 
ihe  cylinder  al  the  beginning  of  the  working  stroke.  .Any  grade  of 
I  rude  or  fuel  oil  may  be  eniployed  in  the  engine. 

Ihc  fuel  oil  is  delivered  to  the  fuel-admission  valve  by  a  pump 
driven  from  the  cant  shaft.  One  pump  cylinder  is  i)rovided  for  each 
oi  the  main  cylinders,  and  back  of  each  is  a  by-pass  valve,  which, 
when  open,  allows  the  oil  to  How  again  to  the  suction  side  of  the 
l)ump  instead  of  to  the  fuel  valves.  The  length  of  time  that  these 
by-pass  valves  arc  open  is  controlled  by  the  governor,  which  is  of 
the  centrifugal  type.  The  by-pass  valves  are  opened  by  three  arms 
tiiat  arc  pivoted  at  one  end  on  a  shaft  that  the  governor  raises  or 
lowers.  These  arms  arc  operated  by  connecting  rods  driven  by  ec- 
centrics on  the  pump-driving  shaft.  Hy  a  link  connection, .the  gover- 
nor collar  thus  increases  or  lessens  the  distance  between  the  lop  of 
the  by-pass  valve  rods  and  the  arms  which  open  them.  Upon  the 
relative  distance  between  the  top  of  each  valve  rod  and  its  corre- 
sponding arm  (Upends  the  length  of  time  the  valves  are  open,  and  the 
conse(iuent  duration  of  oil  supply  for  combustion  purposes. 

.'\fter  the  fuel  valve  closes,  the  gases  work  expansively,  and  the 
atmospheric  and  terminal  pressures  dififer  but  little.  The  effect  of 
the  compressed  air  used  to  inject  the  fuel  is  inappreciable.  The 
admission  valve  is  open  a  constant  length  of  time,  but  the  fuel  supply 
is  controlled  by  the  governor  as  just  described,  so  that  only  at  full 
loads  is  it  injected  into  the  cylinder  during  the  entire  period  that  the 


The  Diesel  Oil  Engine  for  Central 
Station  Work. 


From  Tank- 


^^N^^^ 


Drain, 


A  departure  in  central  station  practice  that  is  To  Tanle- 
of  particular  interest  to  small  stations  and  to  mu- 
nicipal electricians  is  embodied  in  a  municipal 
plant  recently  erected  in  Jewett  City,  a  Connecti- 
cut town,  of  about  3.000  inhabitants.  A  cross- 
section  of  the  generating  rooms  is  shown  in  the 
accompanying  illustration.  The  electrical  generat- 
ing apparatus  consists  of  two  6o-k\v.  2.200-volt, 
6o-cycle  Westinghouse  machines,  and  the  novel 
feature  consists  of  the  use  of  oil  engines  for  fur- 
nishing power.  These  engines,  which  were  sup- 
plied by  the  American  Diesel  Engine  Company, 
New  York,  are  of  the  Diesel  type,  which  in  oper- 
ation differs  in  several  particulars  radically  from 
other  types  of  oil  and  gas  engines.  While  employ- 
ing the  Otto  cycle,  instead  of  an  explosion  at  the 
beginning  of  the  working  stroke,  there  is  steady 
combustion  throughout  the  stroke. 

During  the  compression  stroke  the  cylinder  contains  air  only, 
and  the  temperature  due  to  compression  ignites  the  combustible 
charge  without  the  need  of  electric  spark  or  ignition  tube  apparatus. 
The  clearance  is  about  7  per  cent,  of  the  cylinder  volume,  and  the 
combustion  of  the  vaporized  oil  does  not  increase  the  pressure  caused 
by  the  compression. 

The  valve  operating  cams  are  on  the  usual  secondary  shaft  driven 
by  the  main  shaft  through  an  intermediate  gear.  The  admission 
and  exhaust  valves  are  driven  by  two  of  these  cams.  The  movement 
of  the  admission  valve  in  particular  is  very  slight.  The  oil  is  driven 
into  the  cylinders  by  compressed  air  through  a  series  of  perforated 
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CROSS     SECTION    VIEW     OF    GEXER.\TIXG    ROOM. 

valve  is  open.  It  has  been  stated  that  the  thermal  efficiency  of  the 
Diesel  engine  runs  as  high  as  38  per  cent. 

In  general  outward  appearance  the  engine  resembles  the  ordinary 
marine  type  of  steam  engine.  The  connecting  rod  is  carried  directly 
to  a  pin  inside  the  piston,  as  usual  in  single-acting  engines.  The 
reciprocating  parts  are  all  enclosed  within  the  engine  housing,  which 
is  fitted  with  detachable  plates  for  easy  access.  Lubrication  is  auto- 
matic, a  large  oil  well  in  the  lower  part  of  the  housing  serving  as  a 
bath  into  which  the  connecting  rod  crank  end  plunges  at  every  revo- 
lution. Double  fly-wheels  are  provided  for  each  engine  in  addition 
to  the  driving  wheel. 

The  manufacturers  claim  an  extremely  high  economy  for  this  type 
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of  engine.  It  is  stated  that  while  the  best  oil  engines  of  the  explo- 
sive type  have  an  efficiency  of  16  per  cent,  and  the  best  gas  engines 
an  efficiency  of  19  per  cent.,  the  Diesel  oil  engine  works  at  an  effi- 
ciency of  28  per  cent.,  with  the  cheapest  grades  of  fuel  oil.  More- 
over, at  partial  loads  the  efficiency  is  nnich  less  reduced,  the  con- 
sumption at  half  load  being,  for  example,  only  60  per  cent,  of  that 
at  full  load.  It  is  further  claimed  that  a  brake  horse-power-hour 
can  be  produced  on  .58  pint  of  kerosene  or  .61  pint  of  Texas  crude  oil. 


Nelson   Loose  Pulley. 


Electric  Car  Heaters. 


A  new  style  of  car  heater  for  large  interurban  electric  cars  has 
recently  been  placed  on  the  market  by  the  11.  \V.  Johns-Manville 
Co.  The  construction  of  this  heater  is  similar  to  their  well-known 
heater,  which  has  been  on  the  market  for  several  years,  and  is  used 
in  cars  having  cross  seats.  I-^acb  boater  is  30  in.  in  length  and  5  in. 
in    bcifjlil.   containing  two    ■)-4-in.    (li>ul)lc   I'uanu-led   angle   irons   held 


FIG.    I. — HE.\TEK. 

firmly  in  place  by  reconstructed  granite  beads  or  supports  located 
at  each  end  of  the  heater.  These  irons  supjiort  the  resistance  coils 
and  furnish  superior  insulation,  thereby  preventing  short-circuits 
and  the  cutting  out  of  resistance  due  to  contact  formed  by  sagging 
coils.  The  casing  is  very  strong  and  ornamental  and  will  stand  a 
foot  pressure  without  injury. 


FIG.    2. — 3-POIXT   KKGLL.MING    1II-:.\T1-;R    SWITCH. 

In  order  to  meet  the  increasing  demand  of  large  electric  cars  re- 
quiring a  greater  number  of  beaters,  the  H.  VV.  Johns-Manville  Co. 
have  enlarged  their  3-point  car  heater  regulating  switch,  increasing 
its  capacity  to  60  amp.,  and  mounting  in  the  insulating  base  block 
a  Sachs  "Noark"  enclosed  fuse.  This  complete  controlling  and 
protective  device  is  now  combined  and  enclosed  in  an  iron  box,  re- 
quiring less  room  than  heretofore  and  being  absolutely  safe  and 
reliable  under  all  conditions.  Closing  the  quick-break  knife  blade 
locks  the  switch  automatically,  which  is  necessary  before  the  cover 
of  the  box  can  be  closed ;  and  any  movement  of  the  regulator  handles 
is  prevented  until  the  knife  blade  is  released. 


Electric  Dumbwaiters. 


The  Navy  Department  has  ordered  from  the  Otis  Elevator 
Company  an  electric  dumbwaiter,  with  push-button  control,  to 
be  installed  on  the  United  States  receiving  ship  Hancock.  The 
car  will  run  from  the  galley  on  the  lower  deck  to  the  mess-room  on 
the  upper  deck,  with  a  third  landing  at  the  deck  intermediate.  The 
rated  capacity  of  the  dmnbwaiter  will  be  250  pounds  at  73  ft.  per 
minute,  and  the  car  travel  will  be  30  ft. 


This  loose  pulley  is  somewhat  of  a  departure  from  the  average 
attempt  at  producing  a  satisfactory  loose  pulley  for  the  high  speeds 
to  which  they  are  subjected.  The  sleeve,  fastened  to  the  shaft,  pro- 
vides for  the  bearing  surface  not  only  by  its  increased  diameter  but 
also  by  having  in  each  end  a  bearing  for  the  pulley. 

The  ordinary  loose  pulley  bub  is   too  short  and  the  diameter  of 


FIO.    I. — LOOSE    PULLEY. 

the  shaft  too  small  to  provide  sufficient  bearing  surface  to  prevent 
the  belt  tension  forcing  the  oil  from  between  the  surfaces  and  nearly 
all  failures  of  loose  pulleys  can  be  justly  attributed  to  this  cause. 
As,  however,  the  oil  is  retained  in  any  bearing  by  the  capillary  at- 
traction, and  forced  out  by  the  pressure  on  the  bearing,  it  is  obvious 
that  there  must  be  provided  some  means  of  producing  sufficient 
capillary  attraction  to  prevent  the  oil  being  pressed  out  from  between 
the  surfaces;  or,  the  capillary  attraction  remaining  the  same,  there 
should  be  provided  sufficient  bearing  surface  so  that  the  pressure 
per  square  inch  will  be  reduced  to  an  amount  where  it  is  incapable 
of  forcing  out  the  oil.  It  should  be  noticed  that  in  this  pulley  the 
oil  chamber  is  between  the  bearing  surface  and  the  shaft,  so  that 
centrifugal  force  assists  lubrication,  and  as  the  higher  the  speed  the 
greater  this  force,  lubrication  is  greatest  when  most  needed. 

The  makers  claim  that  in  these  pulleys  the  film  of  oil  interposed 


FIG.     2. — I'.VRTS    OF     PULLEY. 

between  the  bearing  surfaces  is  so  tiiick  that  at  no  time  is  there  a 
metal-to-metal  contact,  and  the  pulley  thus  virtually  floats  on  the 
oil  and  no  wear  is  perceptible  even  after  years  of  use.  This  pulley 
is,  in  addition,  so  constructed  that  it  is  impossible  for  either  the  oil 
to  get  out  or  dust  to  enter.  The  oil,  therefore,  remains  clean  and  a 
perfect  lubricant,  so  that  but  very  little  of  this  is  required. 

Aside  from  the  above  the  makers  state  that  in  every  other  feature 
this  pulley  is  equally  desirable.  Its  oil  tightness  prevents  its  throwing 
oil  on  the  belts.  Its  design  is  such  that  it  does  not  wear  the  shaft 
and  needs  but  little  oil.  It  is  noiseless,  runs  very  easily  and  requires 
hut  little  power.  While  this  pulley,  as  above  indicated,  is  not  entirely 
new,  it  is.  nevertheless,  comparatively  unknown,  as  it  has  been  made 
for  five  years  without  being  advertised,  but  the  present  makers,  the 
Wilmarth  &  Morman  Company,  of  Grand  Rapids,  Mich.,  were 
attracted  by  its  remarkable  record,  and  having  purchased  the  patents 
have  now  taken  up  its  manufacture. 


NEWS  OF  THE  WEEK. 


Financial    Intelligence. 


nil  WEKK  IN  WALL  STREET.— The  stock  ni...k,i  ,,,,cu<l 
from  the  iniprovciiicnt  in  prices  noted  last  week,  tlie  short  interest 
haviiiK  apparently  covered  while  investor  buying  an<l  snpi)ort  front 
large  interests  were  both  suspended  at  the  liiKher  range  of  values. 
The  undertone,  however,  was  good.  Some  stress  has  Ix-eu  laid  on 
the  probability  of  nuicli  higher  rales  for  call  money  when  the  crop 
moving  demands  for  fimds  appear,  and  the  rather  backward  state  of 
corn  i>i  cited  as  a  reason  for  speculative  liesitalion.  I'Oreign  in- 
terests have  realized  largely  on  their  recent  heavy  purchases  of  se- 
curities in  the  New  York  market.  There  was  a  general  weakness 
in  the  electric  and  traction  lists.  General  Electric  closed  at  162,  this 
being  a  net  loss  of  3  points,  and  a  rally  of  one  point  from  the  lowest 
price  of  the  week,  the  highest  being  i68->:j.  Westinghousc,  com- 
mon, was  steady  at  170,  and  preferred  closed  at  175,  a  net  gain  of 
5  point^i.  In  the  tractions,  Metropolitan  Street  Railway  led  in  the 
declines,  closing  at  ii3'/4.  '"^nd  Brooklyn  Rapid  Transit  at  44,  being 
net  losses  of  i-l^  and  >4.  respectively.  Western  Union  closed  at 
^iVj,  a  net  loss  of  ^  points.  The  following  are  the  closing  quota- 
tions of  Aug.  25: 


NK-W  YORK. 


AiiK.  18   Auk.  2S 

AnuTioan  Ti'l.  i  C»1>1.> 77  70 

Anieiicsu  Tol.  *  Tel ISU 

AiuiTiiftu  DiHt.  Tel 25  25 

Bruuklyii  liupiil  Trausit     . .  IIH  45H 

(Xuuiiiercial  Cable 149 

Faei^ri.-  Hoal     1«  15 

Eleitri*- Bolt  pfd  40  40 

Eleetrli- Le«<l  Reduction. .  .       1»»         IH 

Eaeotric  Vehifle 8  0 

ElfetTle  Vehicle  pfd 11  !• 


Auk.  18   Auk.  2o 
...  188  102 


Ooueral  Electric.    .. 

iludson  Uivcr  Tel 

Mctropulitau  St.  Ky 116         113«t 

N.  E.  Klcc.  Veh.Tms 8W 

N.  Y.k  N.  .1.  Tel 

Manoiii  Tel IH 

WcHteru  rnion  Tel 83X        S4H 

WestinRhouse  com 170         1«S 

Westiufchouse  pfd 17S         170 


BOSTON. 

Aus.  18    Auk.  25                                                         Auk.  18  Auk.  2S 

.   .  13B           IS4            Western  Tel.  &  Tel.  pfd....      83  80 

Mexican  Telephone IM 

.„..„ ,„ „     2:18                           New  KiiKland  Telephone  .. .  128i4  12:1 

iJeueral  Meotric 168           162^         Ma-is.  Klec.  Uy 23!4  2m 

~           -  ■                    ■-            13           Ma89.  Elec    Ry.  pfd 80H  79 

PHILADELI'HIA. 


American  Tel.  k  Tel    . . 
OuiulH>rland  Telephone 
Edl«on  Klec.  Ilium 


Western  Tel.  *  fei ' 13 


AuK.  18  AuK.  25 

Amencan  Railways  43 

raec.  StoraKC  Battery 57 

EHec.  StoraKC  Battery  pfd.      57^4  57 

Elec.  Co.  of  .\merica 8S  8Hi 


Aug.  18  AUK.  25 

Phila.  Traction SHU        95^ 

Phila.  Electric  oH  6H 

Phila.  Rapid  Trans 13 


CHICAGO. 


Aug.  18    Aug.  25 

Central  Duion  Tel 

OhioaKO  Edison 

OhicaKO  City  Ry 170  165 

Chicago  Tel.  Co 123 

National  Carbon 231*         26 


Auk.  18  Aue.  ^ 

National  Carbon  pfd 91  95 

MetropolitanElev.com 23 

Union  Traction 5 

Union  Traction  pfd 30 


ROCHESTER  (N.  Y.)  TROLLEYS.— The  Rochester  Railway 
reports  as  follows  for  the  year  ended  June  30,  1903: 

1903.  1902. 

Gross    $1,291,369        $1,044,006 

Expenses     692,931  572,983 

Net    $598,438  $47«,023 

Other  income    32,983  24,216 

Total    income    $631,421  $495,239 

Charges     392,882  313.540 

I 

Surplus    $238,539  $181,699 

Dividends    156.250  54, no 

Surplus     $82,289  $127,589 

CENTRAL  AMERICAN  TELEGRAPH.— Some  attention  has 
been  attracted,  according  to  the  Nciv  York  Times,  to  a  sale  of  Cen- 
tral and  South  American  Telegraph,  which  had  not  been  dealt  in 
previously  since  August,  1895.  It  took  the  full  brunt  of  the  fall 
intervening  in  one  leap  from  122  to  95,  making  a  decline  of  27  be- 
tween sales.  In  the  interval  it  had  paid  50  per  cent,  in  dividends, 
which  have  been  undisturbed  all  through  th<;  troubled  times.  There 
was  no  news  about  it,  and  the  fair  inference  is  that  the  seller  sold 
for  the  usual  reason — he  preferred  the  money  to  the  stock.  Pos- 
sibly the  stock  may  be  thought  to  have  sympathized  with  other 
Mexican  properties  which  have  suffered  in  price  even  although  their 
prospects  were  improving,  not  only  with  Mexico's  but  exceptionally 
through  benefits  of  anticipation  of  currency  reforms. 


DIVIDENDS— The  tlirectors  of  ili.  1  <  .)mpany  have 

declared  the  rcKular  ijuarlerly  dividend  ol  1  ^^  per  cent,  on  the  pre- 
ferred stock,  p,iyablc  .September  15.  The  Columbus  ((Jhio;  Railway 
Company  h:is  declared  a  <|uarterly  dividend  of  i'/\  per  cent,  on  its 
common  slock,  payable  .September  1.  'I'hc  Chestnut  Hill  Railway 
Company,  I'hil.idelphia,  lias  declared  a  dividend  of  ij/j  per  cent,  on 
its  common  stock,  pay.ible  .Seplemiier  4.  The  Philadelphia,  Gerinan- 
loMii  &  .Norristown  Railw.iy  h.is  declared  a  dividend  of  3  per  cent., 
payable  September  4. 


Commercial   Intelligence, 


THE  WEEK  IN  TRADE.— Satilifactory  reports  of  trade  con- 
tinue to  be  received  from  all  sections  of  the  country.  The  weather 
and  crop  conditions  arc  favorable.  In  the  Northwest,  Southwest 
and  South  buyers  are  energetic  and  rejjorls  from  these  quarters  are 
as  good  if  not  belter  than  a  year  ago.  In  the  Ivast,  fall  jobbing  has 
started  in  well.  Retail  trade  is  seasonably  quiet  and  collections  are 
reporled  backward  in  a  number  of  instances.  Crop  developments 
as  a  whole  arc  favorable,  improvement  being  noted  especially  in 
cotton  and  spring  wheat,  and  to  a  smaller  extent  in  corn.  Among 
the  industries  there  were  few  changes  of  importance.  One  of  the 
notable  developments  is  the  general  softening  of  pig  iron  prices  fol- 
lowing the  heavy  buying  of  the  p.ist  two  weeks.  A  feature  of  the 
w'cek  was  the  selling  to  the  leading  interests  of  the  last  remaining 
large  area  of  iron  ore  lands  in  the  Northwest  hitherto  unplaced. 
The  lumber  trade  is  active  in  the  West  and  North.  In  the  East  it 
has  not  yet  recovered  from  the  depression  produced  by  labor  trou- 
bles, which  are  now,  however,  drawing  to  a  close.  Railway  earn- 
ings for  the  first  half  of  August  showed  a  gain  of  11  per  cent  in 
gross  returns  as  compared  with  last  year,  while  additional  reports 
as  to  the  fiscal  year  ending  June  30  indicate  a  gain  in  gross  receipts 
for  the  year  of  about  9K'  per  cent  and  a  net  of  4  per  cent  over  1902. 
The  copper  market  was  active  throughout  the  week,  and  prices 
were  marked  np.  The  improvement  in  the  financial  markets,  it  is 
stated,  has  brought  about  a  complete  change  of  sentiment,  and  con- 
sumers both  here  and  abroad  bought  freely  for  spot  as  well  as  for 
future  delivery.  The  closing  prices  are  I3'/4@I35^C.  for  Lake;  13® 
I3^c.  for  electrolytic;  I2^(ai3c.  for  cathodes,  and  I2^@i2^c.  for 
casting  stock.  There  were  166  business  fa'lures  during  the  week 
ending  August  20,  according  to  Bradstrcets'  returns,  against  160 
the  previous  week,  and  181  in  the  corresponding  week  of  last  year. 

SHAW  ELECTRIC  CRANE  CONTRACTS.— The  Shaw  Elec- 
tric Crane  Company,  of  Muskegon,  Mich,,  has  lately  secured  a  num- 
ber of  contracts  through  Manning,  Maxwell  &  Moore,  85  Liberty 
Street,  for  electric  crane  equipments,  to  be  installed  in  various  new 
plants  and  additions  to  plants.  The  new  shops  of  the  Southern  Pa- 
cific Railroad  at  Los  Angeles.  Cal.,  are  to  be  installed  with  a  30-ton 
Shaw  crane  to  be  operated  by  a  35-hp.  motor.  The  new  plant  at 
Astoria,  Long  Island,  of  the  Astoria  Steel  Company,  is  to  have  a 
50-ton  crane  driven  by  a  65-lip.  motor,  also  a  5-ton  one  to  be  oper- 
ated by  a  6-hp.  motor.  The  American  Frog  &  Switch  Company's 
new  shops,  Kansas  City,  Mo.,  are  to  be  equipped  with  a  crane  of  10- 
ton  capacity,  worked  by  a  12-hp.  motor.  Clark's  Island  Granite 
Company,  of  Rockland.  Me.,  has  ordered  a  15-ton  crane  for  its  new 
plant,  driven  by  a  20-hp.  motor.  A  new  round  house  is  to  be  built 
at  Hollidaysburg  by  the  Pennsylvania  Railroad.  It  w-ill  have  two 
five-ton  cranes,  each  operated  by  6-hp.  motors.  Four  20-ton  cranes 
driven  by  25-hp.  motors,  have  been  requisitioned  by  the  New  York 
Edison  Company.  The  Northern  Central  Railroad  Company,  of 
Baltimore :  the  United  States  Coal  &  Coke  Company,  West  Virginia 
and  the  Allentown  (Pa.)  Foundry  &  Machine  Company  have  all 
ordered  lo-ton  cranes,  with  12-hp.  motors  for  installation  in  new- 
shops.  The  Brooklyn  Heights  Railroad  Company  has  sent  in  an 
order  for  a  20-ton  crane,  operated  by  a  25-hp,  motor,  Pratt  & 
Letchworth  Company,  of  BufTalo,  N,  Y„  has  ordered  a  lo-ton  crane 
and  a  12-hp,  motor.  The  Riverside  Bridge  Company,  of  Wheeling. 
W.  Va.,  and  the  Farrell  Foundry  &  Machine  Company,  of  Water- 
bury.  Conn,,  will  also  install  similar  equipments  in  their  plants  now 
being  extended.  The  Thomas  West  Foundry  Company,  of  Sharps- 
vilk,  has  ordered  two  5-ton  cranes,  with  6-hp,  motors.  The  Stand- 
ard Steel  Car  Company,  of  Butler.  Pa„  has  ordered  four  7^-ton 
cranes  to  be  operated  by  lo-hp,  motors.  The  Crucible  Steel  Com- 
pany. Pittsburg,  has  also  ordered  a  small  Shaw  crane  and  motor. 
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K()SSiri';R,  MacGOVERN  &  CO.  have  been  very  busy  on 
street  railway  orders.  The  units  purchased  by  the  Massachusetts 
Electric  Companies  from  Rossiter,  MacGovern  &  Co.  have  just  been 
installed.  They  are  of  the  most  recent  General  Electric  type,  550 
volts,  driven  by  Pennsylvania  Iron  Works  Corliss  engines.  They 
were  originally  installed  by  the  Metropolitan  Street  Railway  Com- 
pany, of  New  York,  but  owing  to  the  consolidation  of  the  street 
railway  interests  of  New  York  and  the  adoption  of  high-voltage 
apparatus,  necessitating  rotaries,  were  no  longer  needed.  Rossiter, 
MacGovern  &  Co.  have  installed  in  all  seven  of  these  850-kw  units 
in  the  various  stations  of  the  Massachusetts  Electric  Companies,  as 
follows  :  Two  850-kw  units  at  Wolnirn,  one  8so-kw  imit  at  Law- 
rence, one  850-kw  unit  at  L(;well,  one  850-kw  unit  at  Gloucester,  one 
850-kw  unit  at  Taunton,  and  one  42S-k\v  iniit  at  Abington.  Rossiter, 
MacGovern  &  Co.  have  also  just  completed  an  order  from  the 
Oakland  Transit  Consolidated  Railway  Company  for  two  engine- 
dri\en  units;  one  850-kw,  550-voIt,  direct-current  General  Electric 
generator,  direct-connected  to  Pennsylvania  Iron  Works  cross-com- 
I)ound  engine,  and  one  630-kw  Westinghouse  engine-driven  generator, 
direct-connected  to  a  cross-compound  St.  Louis  Corliss  engine. 

MEXICAN  TRACTION  SYSTEM.— Contracts  are  expected  to 
be  let  early  next  month  for  the  power  house  c(|uipment  of  the  Coni- 
pania  Mexicana  de  Traccion  (Mexican  Traction  Company)  recent- 
ly organized  under  Mexican  laws,  principally  by  New  York  and 
Pittsburg  capitalists  for  constructing  an  extensive  electric  traction 
system  in  Mexico  City  and  suburbs.  Isaac  M.  Hutchison,  of  Mexico 
City,  who  represents  the  St.  Louis  Car  Company  and  other  promi- 
nent American  manufacturing  interests,  held  the  nominal  presidency 
of  the  company.  He  has  now  retired,  and  is  succeeded  by  M.  R. 
Mc.'\doo.  of  15  Wall  Street,  New  York,  a  special  partner  of  the 
Denver  banking  house  of  William  P.  Bonbright  &  Co.  The  Bon- 
lirights  are  largely  interested  in  the  Guanajuato  Power  &  Electric 
Company,  and  in  the  project  to  constntct- a  io,ooo-hp.  transmission 
plant  for  the  El  Oro  mining  district.  The  Pittsburg  people,  who  are 
substantial  stockholders  in  the  traction  project,  include  James  Boli- 
ver,  Julius  Bieler  and  Reuben  Miller,  Sr.  These  gentlemen  act  as  a 
consulting  board  of  directors.  Mr.  Oliver  is  president,  and  Mr. 
Bicler,  treasurer.  Ultimately  the  company  expects  to  operate  over 
100  miles  of  track. 

THE  EDISON  STORAGE  BATTERY.— The  Edison  Storage 
Battery  Company  is  turning  out  150  cells  a  week,  which,  it  is  ex- 
pected, will  be  increased  to  100  cells  a  day.  These  cells  are  now 
being  sold  to  automobile  manufacturers  and  the  general  trade  at 
$15  each.  The  Edison  battery  now  being  tested  in  Boston  by  Presi- 
dent Edgar,  of  the  Edison  Company,  has  68  cells,  and  its  record  is 
76  miles  on  one  charge  at  an  average  speed  of  15  miles  an  hour. 
Corey  Hill,  Greater  Boston's  steepest  hill,  was  successfully  climbed 
by  Mr.  Edgar's  automobile.  His  battery  is  the  sixteenth  turned  out 
by  Mr.  Edison.  The  maxinnmi  distance  covered  by  one  of  the 
Edison  batteries  is  85  miles.  The  battery  comprised  but  27  cells 
and  was  on  a  light  vehicle.  When  the  Edison  Storage  Battery 
Company  has  completed  its  additions  to  its  plant  to  meet  the  present 
demand,  it  is  expected  the  present  price  will  be  reduced.  The  Edi- 
son Storage  Battery  Company  is  a  close  corporation  with  Mr. 
Thomas  A.  Edison  president  and  largest  stockholder.  Hamilton 
McK.  Twonibly  and  Samuel  Sloan  are  largely  interested  in  the 
company. 

JAPANESE  GOVERNMENT  TO  BUILD  MOTORS,  ETC.— 
Some  $5,000,000  is  to  be  expended  in  the  completion  of  the  Japanese 
Government  steel  plant  at  W^akamatsu.  The  original  estimate  for 
the  construction  and  equipment  of  the  works,  which  are  the  first  of 
their  description  in  the  Far  East,  was  about  $2,000,000,  but  more 
than  $11,500,000  has  already  been  expended.  Considerable  of  the 
heavy  equipment  is  German.  Several  of  the  machine  tools  were 
purchased  here.  The  plant  is  to  engage  in  the  manufacture  of  elec- 
tric motors,  etc.,  and  Manning.  Maxwell  &  Moore,  85  Liiierty  Street, 
have  just  received  a  substantial  contract  for  several  tools  to  be 
thus  utilized.  Japanese  advices  state  that  a  large  steel  plant  is  also 
to  be  constructed  at  Kure,  which  will  necessitate  the  purchase  of  a 
big  lot  of  machinery.  The  contracts  placed  in  Germany  for  the 
Wakamatsu  works  would  have  been  let  here  but  for  our  higher 
prices. 

TROLLEY  OVERHEAD  CONSTRUCTION.— The  Cincinnati 
&  Columbus  Traction  Company,  of  Cincinnati,  Ohio,  have  recently 
placed  with  the  H.  W.  Johns-Manville  Company,  through  their 
Cleveland  branch  a  contract  for  sufficient  overhead  line  material  to 
build  55  miles  of  new  road.  Their  construction  will  consist  of  par- 
allel trolley  wires  of  the  000  grooved  wire  type.  It  was  decided  to 
adopt  the  well-known  Johns-Manville  extra  heavy  galvanized  round 
lop  hangers  with  J^-in.  studs  provided  wilh  deep  petticoats,  insuring 
the  best  of  surface  insulation.  These  are  attached  to  galvanized 
straight  line  yokes,  having  a  center  dimension  of  6  in.  between  trolley 
wires.  The  combination  mechanical  and  solder  clip  15  in.  in  length, 
being  one  piece  only,  which  has  proven  so  successful  in  the  East  on 


extra  heavy  construction,  will  also  be  used  in  conjunction  with  the 
extra  heavy  hangers  and  "Giant"  type  of  pull-overs.  "Giant"  strains 
and  "Philadelphia"  section  insulators  will  be  used  throughout. 

EQUIPMENT  FOR  BIG  PITTSBURG  ENGINEERING 
SHOPS. — The  Pittsburg  Engineering  Company  is  at  present  letting 
some  heavy  contracts  for  the  equipment  of  its  shops  to  be  built  in 
Pittsburg,  Pa.  The  contracts  for  electric  crane  equipnienl  calls  for 
nine  cranes,  aggregating  a  capacity  of  more  than  200  tons.  They 
will  be  of  Shaw  build.  The  motors  will  also  be  of  Shaw  manu- 
facture. The  contract  calls  for  one  lOO-ton  crane  to  be  operated 
by  a  l2S-hp.  motor ;  one  crane  of  3D-ton  capacity  and  a  .3£-hp.  motor ; 
two  of  15  tons  with  20-hp.  motors;  four  lO-ton  ones  with  12-hp. 
motors,  and  one  crane  of  5-ton  capacity,  to  be  driven  by  a  6-hp. 
motor. 

EQUIPMENT  FOR  KEIHIN  SYSTEM.— Further  contracts 
have  been  let  for  the  Kcihin  Traction  Company,  which  concern  is 
to  build  the  first  high  speed  electric  railway  in  the  Far  East.  The 
line  will  run  between  Yokohama  and  Tokio,  Japan.  Its  speed  will 
be  40  miles  per  hour.  The  Japanese  house  of  Mitsu  &  Co  has  let 
the  contract  to  the  General  Electric  Company  for  the  generators, 
two  machines  of  400  kw.  capacity  each.  The  engine  contract,  which 
vvas  secured  by  Bagnall  &  Hilles,  Yokohama,  will  be  filled  by  Rus- 
sell &  Co.,  of  Massillon,  O.,  with  two  engines  of  600  hp.  each.  The 
contracts  for  the  rails,  boilers,  pumps,  etc.,  have  not  yet  been  de- 
termined on. 

BALL  ENGINE  ORDERS.— The  Whiting  Foundry  E(|uipment 
Company,  of  Harvey,  111.,  has  recently  purchased  from  the  Ball  En- 
gine Company,  Erie,  Pa.,  a  400-hp  Corliss  engine  of  a  new-  design, 
similar  to  the  one  now  running  at  Chicago  University,  which  has 
attracted  considerable  attention  among  engineers  on  account  of 
improvements  in  the  valve  gear.  The  Ball  Engine  Company  are  also 
installing  eight  150-hp  engines,  direct-connected  to  centrifugal 
pumps,  for  the  condensing  system  of  the  Seventy-fourth  Street 
Station  of  the  Manhattan  Railway  Company,  of  New  York. 

FLEXIBLE  CONDUIT  TRADE  AGREEMENT.— The  four  prin- 
cipal makers  of  flexible  conduit  have  entered  into  an  agreement  for 
the  sale  of  conduit  of  jobbers  and  supply  houses  somew'hat  difTerent 
from  that  in  vogue  previous  to  August  r,  1903.  The  old  arrangement 
was  to  allow  discounts  depending  on  the  amount  ordered.  The  new 
arrangement  is  to  sell  at  a  living  discount  only  to  supply  companies 
and  jobbers  on  a  preferred  list  compiled  by  a  committee  of  the  man- 
ufacturers. 

MUSEUM  OF  NATURAL  HISTORY,  NEW  YORK.— The 
contract  for  the  engines  to  be  installed  in  the  new  power  station  at 
the  Museum  of  Natural  History,  New  York,  has  been  awarded  by 
Charles  L.  Eidlitz  to  the  Hoovcn,  Owens  &  Rentschler  Company, 
39-41  Cortland  Street,  for  two  tandem  compound  Corliss  non-con- 
densing engines,  direct-connected  to  200-kw  generators.  Mr.  C.  O. 
Mailloux  is  consulting  electrical  engineer. 

ESCALATOR  INSTALLATION.— The  Interborough  Rapid 
Transit  Company  have  contracted  with  the  Otis  Elevator  Company 
for  an  escalator  to  be  installed  at  the  Thirty-third  Street  Station  of 
the  Sixth  Avenue  Elevated  road.  The  escalator  will  be  placed  on 
Broadway  just  north  of  Thirty-third  Street  and  will  carry  passengers 
direct  to  the  down-town  station.  A  foot  bridge  will  extend  over  the 
tracks  to  the  up-town  station. 

CARS  FOR  LITTLE  ROCK.  ARK.,  ROAD.— The  St.  Louis 
Car  Company,  New  Y'ork  offices  Broad  Exchange  Building,  has  se- 
cured a  contract  through  Ford,  Bacon  &  Davis,  24  Broad  Street, 
for  fifteen  cars  to  he  used  by  the  Little  Rock  (Ark.)  Electric  Light 
&  Traction  Company,  in  which  the  banking  house  of  Isidore  New- 
man &  Sons  is  primarily  interested.  The  motor  equipments  will  b' 
of  General  Electric  build. 

J.  G.  WHITE  &  CO..  LIMITED,  of  London,  have  .secured  the 
contract  for  the  overhead  line  ecpiipment  of  the  Rochdale  tramways 
for  slightly  over  $100,000.  They  have  also  received  the  contract  for 
the  construction  of  the  Colchester  Tramways,  including  permanent 
way  and  overhead  construction,  amounting  to  $175,000. 

LIGHTING  A  PRIVATE  CAR.— A  private  car  has  just  been 
brought  out  on  the  New  York  Central  Railroad  for  Vicc-Prdsident 
Wilgus.  The  United  States  Light  &  Heating  Company  equipped 
the  car  with  its  system  of  car  lighting,  installing  sixty-five  incan- 
descent lights  and  four  fans. 

LIGHT  AND  TRACTION  SYSTEMS  FOR  SAN  BLAS.— San 
Bias,  a  seaport  town  of  some  2,000  population,  in  the  State  of  Jalisco. 
Mexico,  is  to  have  up-to-date  American  electric  lighting  and  trac- 
tion systems.  H.  B.  Masset.  representing  California  capitalists,  is 
now  in  Mexico  on  the  matter. 

THE  LEA  ELECTRIC  M.\NUFACTURIj\'G  COMPANY,  of 
Elwood,  Ind.,  has  gone  into  the  bands  of  a  receiver,  Mr.  W.  A.  Ram- 
sey, having  been  appointed  as  such.  Insufficient  capital  is  stated  to 
have  been  the  cause  of  the  company's  embarrassment. 
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linlSK.  IMA.  Mr,  S.  I'.  1  ciituii.  i.(  Sull  l.«kc  Clly.  Ulati,  u  .lirntor  of 
tlir  I'inli  lloinr  'rrlr|>liiiiic  C'liiiipiiny,  wiit  iti  tlir  city  rrcrnlty  conitilting  with 
tlir  i>nu'riii  iif  tlir  liiiU'|iriiilriit  'rrlr|itiiinr  l'i<ni|iniiy,  with  a  virw  In  hriilKinK  uIhiiiI 
n  i'iiii>«IkIuIIiiii  <iI'  all  iiiilrpriiilcnt  iiyKtrin*  OiroiiRlioiil  tiili  irclion  in  order  lo 
lu-livrly  euniiiclc  wiili  llic  Kocky  Mniiiiliiiii  llrll  'I'cU-iihoiic  Cninpiiiiy.  Mr. 
Kmlon  mulct. tliut  llir  prDiiiotrrii  i<(  llic  |>liiii  liuvc  iiniplc  capitnl  licliliitl  (liriii 
niid  lirlirvci  tlirrc  it  no  iloiibt  of  an  early  mrrgrr  o(  tlir  tclcplixMc  >y»trmt 
liriiiK  rITrctril,  It  it  fnrttirr  planned  to  run  u  pornllcl  ayttrni  lu  tlir  Rrll  Coin- 
piiny'i  linrt  lliroiinliuul  tlic  iiilcrinnuntain  »lutc».  Wlirre  indrprndrnt  (yttcmt 
I'linnot  Iw  piircliiitcd  direct,  tliry  will  lir  Iraied  (or  a  term  of  year*.  It  it 
anticipnied  timt  tncli  an  iinmeniic  undrrlakinR  will  involve  llir  ex|)cnditnrr 
of  several  niillinnt  of  dollnrt. 

ClIIC.M'iO,  11. 1..  The  Stroud  Telephone  Specialty  Company  luit  been  in- 
corporated  with   $io,ouu  capital.      Oirectors:    II,    V).   Stroud  and  olhem. 

SULLIVAN,  ILI_— The  Sullivan  Kxcliangc  operates  a  full  metallic  circuit, 
hat  joodrop  board  capacity  and  jso  subtcribers,  with  a  lorge  expected  increase. 
Thirty-two  miles  of  toll  line  are  owned  by  the  company,  and  10  other  lines 
connect  with  the  exchange. 

niKSlKKrilXn,  ill.— The  Chesterfield  Telephone  &  Telegraph  Com- 
pany ha.i  been  incorporated  for  the  purpose  of  operating  a  telephone  and  tel- 
egraph system.  Incorporators;  William  J.  Kinch,  Jr.,  William  H.  Drood  and 
Frank   Towsc.      Capital,    $15,000. 

SPRINGKIKI.n.  ILL.— The  committee  of  business  men  appointed  to  make 
inquiry  into  the  telephone  systems  in  this  city  have  made  their  report,  and  they 
recommend  in  favor  of  but  one  system.  The  cstablisliment  of  a  second  com- 
pany's system,  promises  lively  conflict.  The  new  company  claims  to  have  1,500 
telephones   in  operation  already. 

FISIIKR  ST.\TION,  IND.— The  Fisher  Telephone  Company  has  been 
formed  by  J.   A.   Young  and  others.     Capital,  $5,000. 

WATERLOO,  IND.— The  patrons  of  the  Waterloo  Telephone  Company  arc 
now  given  free  use  of  the  exchange  to  Auburn,  Garrett  and   St.  Joe.  _ 

NF.W  ROSS,  IND. — The  New  Ross  Co-operative  Telephone  Company  has  a 
Eureka     1  co-drop  board  with   82  subscribers.      Prospects  are  very  good. 

FR.\NKFORT,  IND.— The  Central  Energy  Telephone  Company  of  this  city 
is   placing   its  wires   underground   throughout   the   business   section    of   the   city. 

VIN'CENNES,  INP. — The  Home  Telephone  Company  is  installing  an  addi- 
tional switchboard.  With  the  extensions  now  being  made  and  the  additional 
capacity  being  provided  the  company  will  be  able  to  give  service  to  all  who 
may   apply    for    it. 

INDI.\N.'\POLIS.  IND. — The  following  telephone  companies  were  incor- 
porated during  the  past  week:  The  Sharpsville  Telephone  Company,  capital 
stock  $7,500.  The  principal  office  and  exchange  will  be  at  Sharpsville.  J. 
L.  Ranack.  president.  The  Bryant  Telephone  Company,  of  Portland,  capital 
$10,000.  L.  G.  Holmes,  T.  J.  Taylor,  E.  C.  Magginitc  and  others  incor- 
porators. 

CLINTON,  I  A. — The  Lehigh  Telephone  Company  has  necn  incorporated 
with   $10,000   capital. 

CRESTON,  I.\. — The  Bell  Telephone  Company  is  putting  a  new  line  in 
from   Creston  to   Stewart. 

DES  MOINES,  lA. — The  New  Monona  Telephone  Company  has  been  in- 
corporated  with   $100,000   capital. 

DUBUQL'E,  lA. — The  Iowa  Telephone  Company  will  construct  a  conduit 
system  hejre  and  make  extensive  improvements  to  the  local  exchange. 

EDDYVILLE.  lA. — The  Eddyville  Telephone  Company  has  just  completed 
two  new  party  lines  west  of  town,  one  on  Gray's  Creek,  the  other  to  Miller's 
Creek. 

CHARITON,  lA. — The  Curtis  Electric  Company  projects  putting  in  a 
central  exchange  to  connect  all  the  rural  lines  that  run  through  the  sur- 
rounding  country. 

STATE  CENTER,  lA. — The  State  Center  Telephone  Company  reports  a 
very  encouraging  outlook.  It  uses  a  Eureka  switchboard  of  200  drops  and 
has   150   town  subscribers  and  200   farmers. 

CLAY  CENTER,  KAN.— The  Clay  Center  Telephone  Company  reports  a 
favorable  increase  of  business  with  encouraging  outlook.  It  operates  a  board 
of  400  drops  and  has  375  subscribers  with  50  miles  of  toll  line.  Country  party 
lines  arc    projected. 

TOPEK.X,  K.'\N. — W'ork  on  the  Kansas  City-Topeka  independent  telephone 
toll  line  has  been  commenced  from  the  Topeka  end.  The  line  is  being  built  by 
the  Western  Independent  Telephone  Company,  which  is  one  of  the  numerous 
independent  companies  with  universal  connections  in  Kansas.  The  line  from 
Kansas  City  to  Lawrence  has  been  completed  and  now  the  rest  of  the  work 
will  be  carried  on  from  Topeka.  When  the  Kansas  City-Topeka  line  has  been 
finished  a  toll  line  from  Topeka  to  Wichita  will  be  built  by  the  same  company. 

.\MITYVILLE.  L.  I. — A  franchise  has  been  granted  to  D.  James  Cronk, 
manager  of  the  New  York  &  Long  Island  Telephone  Company,  to  erect  poles 
on  the  highway  and  operate  a  telephone  line  between   Babylon  and  Amityville. 

NEW  BEDFORD,  MASS.— The  Automatic  Telephone  Company,  having  ex- 
tended its  line  to  Fall  River,  advertised  lower  rates  than  those  charged  by 
the  Southern  Massachusetts  Company,  whereupon  the  latter  cut  its  toll  rate 
to  five  cents   for  five  minutes'  talk. 

STARBUCK,  MINN.— The  Glenwood  Telephone  Company  and  R.  R.  John- 
son, of  Benson,  have  applied  for  a  franchise  to  establish  a  local  telephone 
exchange. 


ST.  JAMI'iS,  MINN,  The  ofTtcrrt  o(  ihr  new  Si.  Janiei  Tclrphone  Com- 
pany are  J.  K.  Sonnrayii,  prrtldrnt;  K.  A.  (iihbi,  vicrpreildrnt;  I'mnk  .SchulT- 
man,   Irratiircr,   and    W.    M.    Ilarrrtl,    tccrclary. 

SANESIIOKO,  MINN.  The  Rout  Klvrr  Trlcphune  Company  runt  lit  line 
into  the  erntrul  ul  Siinrtlioro,  which  it  oprrntrd  by  the  I'hnrnix  Trlrphone 
Conipany,  of  Winonn,  Minn.  Tlilt  company  ban  jj  tubtcribrr*  .kmI  ij  milet 
of   lull   line. 

ST.  I.Dl'IS,  MO.  The  Central  Telephone  &  KIcctric  Coni|iany,  of  Si. 
Louii,  hat  filed  arliclrt  for  on  Incrratc  in  it«  capital  tinck  from  $10,000  lo 
$jo,ooo. 

CiAKDKN  CITY,  MO.  The  Clearforfc  Telephone  Company  hut  two  boardt 
of  aoo  and  too  dropt  rctprelivcly,  iin<l  316  tiibtcrihrrt,  There  an-  ■  ">  ""l'«  "f 
loll   line  al   7SC.   per  month.     An  rxlentinn  it  contemplulcd. 

LIVIN(;.STON'.  MONT.-  -The  Vcllnwttone  Park  Telrpbonr  (  ..n.|..,o>  ii;.i 
joo  niilrii  of  toll  line  and  projrttt  an  incrcaie  of   100  more. 

MILLINGS,  MONT.  The  tystcm  of  the  Montana  &  Wyoming  Telephone 
Company  from  Cody  lo  Meeteelec  ami  Ha»in  hot  been  Irannferrcd  lo  the 
Rocky  Mountain  Hell  Telephone  Company,  and  further  purchoirt  by  the  latter 
company  of  telephone  linct  in  thit  ilalc  are  under  contemplation.  The  Bell 
Company  will  shortly  have  its  lines  in  Wyoming  coniplrted  to  that  it  will  be 
possible  to  communicate   by  telephone   from   lUilte   to    Denver  and   Cheyenne. 

BEATRICE,  NEB.— The  Virginia  Telephone  Company  haa  been  incorporated 
uilh    $4,000   capital   atock. 

ALAMAGORDA,  N.  MEX.-  The  Alamo  Telephone  Company  uses  American 
Electric  apparatus  and  has  110  subscribers.  It  operates  140  miles  of  toll  line 
connecting  with   six  or  seven   other  towns   in   New   Mexico. 

GENEVA,  N.  Y.— The  Geneva  Telephone  Company  reports  rapid  and  satis- 
factory growth.      Switchboard  capacity   is   1,500  drops,   with   591    subscribers. 

WESTVILLE,  N.  Y.-  The  Westville  Telephone  Company  hiis  been  formed, 
capital  $1,000.  Incorporators:  Frank  Green,  Almarin  Baldwin,  Thos.  Gur- 
ney,  E.  B.  Coats,  M.  A.  Stilwell,  John  M.  Cady,  K.  IL  Baldwin,  all  of  West- 
ville,  N.   Y. 

J.\MESTOV\N,  N.  Y.— The  Home  Telephone  Company  has  8,700  feet  of 
underground  duct  and  reaches  all  points  in  Southern  New  York  west  of  Bing- 
liamton  via  Inter-Ocean  toll  lines.  It  has  a  switchboard  capacity  of  3,000  lines, 
I. -"00   installed;    1,800  subscribers,  and   projects  a   large  increase. 

ASHEVILLE,  N.  C— The  Asheville  Telephone  &  Telegraph  Company  has 
been  formed  with  an  authorized  capital  of  $300,000,  by  C.  R.  Craig,  W.  S. 
Proctor,    Frank    Carter   and    others. 

ASHEVILLE,  N.  C. — It  is  reported  that  a  syndicate  is  being  organized  in 
-New  York  to  start  a  new  telephone  system  in  Asheville  where  much  discussion 
lias  arisen  over  tlic  proposed  consolidation  of  the  Bell  and  independent 
interests. 

OBERON,   N.    D. — The   long  distance  telephone  line  has  reached   Oberon. 
EDMORE,    N.    D. — The    Northwestern    Telephone    Exchange    will    install    a 
local  exchange   here  at  once. 

BUCKLAND,  OHIO. — The  farmers  around  Buckland  have  organized  an 
independent  telephone  company  with  a  capital  stock  of  $7,000. 

NEWPORT,  OHIO.— The  Telephone  Company  and  the  Street  Railway  Com- 
pany have  reached  an  agreement  by  which  the  poles  will  not  be  placed  on 
one  side  of  the  street. 

ST.  MARYS,  OHIO. — The  local  telephone  company  has  begun  work  on 
the  installing  of  an  entire  new  plant.  The  lines  on  the  business  streets  will 
all  be  buried,  and  the  central  station  will  be  automatic. 

ONT.ARIO,  ORE.— The  Eastern  Oregon  Telephone  Company,  which  was 
organized  for  the  purpose  of  establishing  a  telephone  line  between  Ontario 
and  Owyhee,  has  applied  to  the  court  for  an  order  restraining  the  Rocky 
Mountain  Bell  Telephone  Company  from  constructing  a  line  between  Myssa 
and  the  Owyhee,  claiming  that  the  Bell  Company  could  only  do  such  construc- 
tion through  breach  of  agreement. 

MITCHELL,  S.  D. — The  Telephone  Company  will  erect  a  new  exchange 
building. 

C.-\STLEWOOD,  S.  D.— The  Bryant  Telephone  Company  has  been  granted 
a   right   of   way    in    Hamlin    County. 

LONE  0.\K,  TEX. — The  Citizens  Telephone  Company  operates  a  200-drop 
board  at  Lone  Oak,  100  at  Emory  and  12  at  Point.  In  all  there  are  210  sub- 
scribers, with  30  miles  of  toll  line.  An  exchange  has  recently  been  put  in  at 
Emory  and  the  company   covers  all  the  country  closely. 

EL  PASO,  TEX. — The  city  council  has  declared  the  franchise  of  the  Bell 
telephone  company  forfeited  and  ordered  the  company  to  discontinue  doing 
business.  The  city  clerk  was  authorized  to  advertise  for  bids  for  a  telephone 
franchise.  The  old  company's  refusal  to  put  its  wires  underground  is  the 
cause  of   the  city's   action. 

SPOKANE,  WASH. — As  one  of  the  results  of  the  strike  among  employees 
of  the  Pacific  States  Tetephone  &  Telegraph  Company,  another  group  of  cap- 
italists is  asking  for  a  franchise. 

SPOKANE,  WASH. — The  San  Fraiicisco  Labor  Council  has  addressed  a 
communication  to  the  president  of  the  Pacific  States  Telephone  and  Tele- 
graph Company  in  relation  to  the  recent  strike  of  the  linemen,  and  has  notified 
him  that  a  boycott  has  been  declared  against  the  use  of  the  company's  service, 
.^n  adjustment  of  the  trouble  seems  at  present  to  be  distant.  The  decree  of 
the  trade  council  here  that  union  men  remove  their  telephones  on  account 
of  the  company's  failure  to  accede  to  the  demands  of  the  striking  telephone 
girls,  is  being  enforced,  and  several  union  men  who.  have  failed  to  remove 
their  telephones  have    been   fined. 

E.\U  CLAIRE,  WIS. — The  Eau  Claire  County  Telephone  Company  has 
been    incorporated   with   $5,000   capital    by    C.    A.    Stillworth   and  others. 
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MILWAUKEE,  WIS.— Thu  Interstate  Telephone  Company,  of  Milwaukee, 
has  been  incorporated,  capital  $4,000.     J.  A.  Hull,  of  Odon,   Ind.,   is  its  agent. 

MILW.^UKEE,  WIS.— The  Boughton  Independent  Telephone  Company  has 
hecn  incorporated  with  a  capital  stock  of  $45,000.     R.  R.  Freeman  is  a  director. 

ASHLAND,  WIS.— The  Bayfield  County  Telephone  Company  has  been 
formed,  capital  stock  $30,000.  Incorporators;  T.  C.  Jacks,  C.  F.  Latimer,  C. 
A.  Lamoreaux. 

WASHBURN,  WIS.— The  Home  Telephone  Company  of  Ashland  has  en- 
tered this  city  with  a  toll  line  and  expects  to  install  a  local  exchange  here  in 
the   near  future. 

MILW.\UKEE,  WIS.— The  Stoughton  Independent  Telephone  Company  has 
incorporated,  capital  stock  $45,000,  divided  into  200  shares  of  20  each.  In- 
corporators: Robert  R.  Freeman,  Clarence  S.  Pierce  and  William  G.  White- 
head. 

CHEYENNE,  WYO.— The  Rocky  Mountain  Bell  Telephone  Company  has 
acquired  over  500  miles  of  telephone  lines  by  the  purchase  of  the  systems 
of  the  Sheridan  Telephone  Company,  and  Powder  River  Telephone  Company, 
and  the  Moellcr  system.  This  gives  the  Bell  Company  control  of  all  the  lines 
in    northern    Wyoming. 


The  Electric  Railway. 


Electric  light  and  power. 


FRESNO,  CAL. — President  Balch  of  ihe  San  Joaquin  Power  Company  states 
that  the  corporation  had  taken  up  all  the  power  that  could  be  acquired  from 
the  San  Joaquin  River  or  its  tributaries  in  the  mountains  and  that  Engineer 
John  S.  Eastwood  had  been  in  the  mountains  for  over  a  year  making  choice 
of  locations  and  water  rights  and  filing  claims  wliich  will  enable  the  develop- 
ment  of  a    large  additional   amount   of  current. 

NEW  HARTFORD,  CONN.— It  is  stated  that  the  New  Boston  &  Springfield 
Electrical  Power  Company,  with  a  capital  of  $4,000,000,  has  been  organized 
by  New  York  capitalists,  and  has  secured  the  principal  water  privileges  along 
ihe  west  branch  of  the  Farmington  River  from  Otis  to  New  Hartford,  Conn., 
a  distance  of  about  20  miles,  and  also  the  Greenswoods  property  owned  by  the 
Mt.  Vernon  and  Woodbury  cotton  duck  combine,  and  the  rights  recently  se- 
cured in  Otis  and  Sandisfield,  by  Messrs.  Flint,  Gile  and  others,  of  New  York. 
Current  will  be  transmitted  to  Springfield,  where  it  is  said  contracts  have 
already  been  made  to   furnish   10,000  horse  power. 

WASHINGTON,  D.  C. — There  are  now  operated  under  contract  by  the 
Potomac  Electric  Power  Company  965  arc  electric  lamps  in  the  city  of 
Washington,  and  919  incandescent  electric  lamps  on  the  roads  and  in  the 
towns  outside  of  the  city.  A  recent  extension  of  the  incandescent  service  has 
been  the  establishment  of  148  new  lights  in  the  section  across  the  Eastern 
Branch,  taking  in  Nichols  Avenue  to  Congress  Heights  and  through  the  Con- 
gress Heights  subdivision,  also  Sheridan,  Elvans,  Stanton,  Stevens,  Sumner, 
Wade  and  Howard  Avenues  and  part  of  the  Morris  Road,  all  being  in  part 
of  Hillsdale. 

OMAHA,  NEB. — .'Xt  the  regular  meeting  of  the  City  Council  of  Omaha, 
Aug.  12,  the  Omaha  Electric  Light  &  Power  Company  gave  a  formal  notice  to 
the  council  that  it  had  acquired  all  the  property,  franchises,  contracts  and 
rights  of  the  New  Omaha  Thomson-Houston   Electric   Light   Company. 

B.XLTIMORE,  MD. — The  contract  for  the  special  illumination  project  for 
East   Baltimore  Street  has  been  awarded  to  the   Convention   Electric  Company. 

ALPENA,  MICH.— The  Alpena  Light,  Heat  &  Power  Company  has  been 
organized  at  Lockport,  N.  Y.,  with  a  capital  of  $500,000,  to  develop  water  power 
on  Thunder  Bay  River  and  generate  and  transmit  power  to  the  manufacturing 
institutions.  The  new  corporation  will  also  take  over  the  water  works,  electric 
ligliting  plant  and  gas  plant,  all  owned  at  present  by  separate  corporations. 
Geo.  P.  Smith,  of  Syracuse,  N.  Y.,  is  president.  Much  money  will  he  expended 
in  improving  these  plants. 

BUTTE,  MONT. — The  Electrical  Development  Company  of  Ontario  is 
preparing  to  enlarge  the  capacity  of  its  water  power  plant  in  Madison  County, 
which  provides  electrical  power  for  a  large  number  of  mines  and  smelters 
in  this  city.  The  company  plans  the  development  of  a  plant  of  125,000  horse 
power  and  the  total  cost  of  the  system  will  be  $7,000,000.  A  reservoir  is  to 
be  constructed  in  a  canyon  on   the  Madison   River. 

BAKER  CITY,  ORE.— The  Baker  City  Gas  &  Electric  Company  has  con- 
tracted for  a  water  wheel,  dynamos,  transmission  lines  and  all  the  equipment 
necessary  for  its  Rock  Creek  Power  plant. 

REDFIELD,  SO.  DAK.— On  Aug.  4  the  South  Dakota  Board  of  Charities 
and  Correction  awarded  the  contract  for  plumbing  and  for  installation  of  plant 
for  heating  and  lighting  of  the  Northern  Hospital  for  Insane  at  Redficld  to 
Messrs.   Hess  &  Rau,  of  Watertown. 

ALEXANDRIA,  VA. — Articles  of  consolidation  and  merger  between  the 
Norfolk  County  Industrial  Company  and  the  Montgomery  Power  Company 
have  been  filed.  The  new  company  will  be  known  as  the  "Potomac  Power 
Company,"  and  will  have  a  capital  stock  of  $110,000,  divided  into  no  shares 
of  the  par  value  of  $100  each.  The  corporation  controls  valuable  water  rights 
along  the  Potomac  River  between  Great  Falls  and  Washington.  The  govern- 
ment of  the  company  and  the  management  of  its  affairs  will  be  vested  in  the 
following  ofiicers  of  the  Norfolk  County  Industrial  Company:  Horace  G. 
Williams,  president;  Clifford  L.  PuUen,  vice-president;  William  E.  Stokes,  sec- 
retary; George  S.  Gandy,  treasurer.  The  Great  Falls  Power  Company  has 
nothing  to  do  with   the  new  concern. 

SPOKANE,  WASH. — Contracts  have  been  completed  by  the  Crackerjack 
Company,  operating  in  Buffalo  Hump  for  the  erection  of  a  200-hp  electric 
plant  to  cost  about  $20,000.  Geo.  Nixon  has  closed  a  contract  for  electric  and 
hydraulic  fixtures.  The  plant  will  be  run  by  water  power  furnished  througli 
I'elton  wheels  on  Lake  Creek.  At  the  mine  a  loo-hp  motor  will  be  installed 
to  work  the  stamp  mill  and  compressor. 


LOS  ANGELES,  CAL.— Col.  J.  W.  Eddy  has  been  granted  a  right  of  way 
through  Griffith  Park  for  an  electric  railway  to  connect  with  an  inclined 
railway. 

REDWOOD  CITY,  CAL.— Charles  Clark  and  Henry  Dowie,  of  San  Mateo, 
have  applied  for  a  franchise  to  construct  an  electric  railway  from  San  Mateo 
over  the   mountains  to   Half   Moon   Bay. 

MONTEREY,  CAL.— R.  C.  Smith  has  been  awarded  the  contract  to  con- 
struct and  operate  a  single  or  double-track  electric  street  railway  on  several 
streets  leading  to   the   United   States  military  reservation. 

RED  BLUFF,  CAL.— The  Board  of  Supervisors  of  Tehama  County  has 
granted  3  franchise  to  the  Tuscan  Mineral  Springs  Corporation  to  construct 
and  operate  an  electric  railway  on  the  public  highways  from  Red  Bluff  to 
Tuscan  Springs,  also  the  privilege  of  crossing  the  county  bridge  across  the 
Sacramento  River  at  Red   Bluff. 

LOS  ANGELES,  CAL.— Sub-stations  arc  being  built  by  the  Pacific  Electric 
Railway  Company  at  Arcadia,  Long  Beach,  Dominguez,  Watt,  Eastlake  Park 
and  Laguna.  The  company  will  also  build  $2,500  station  buildings  in  the 
Mission  style  of  architecture  at  the  Junction  of  the  Pasadena  and  Monrovia 
and  the  Long  Beach  and  Whitticr  lines. 

LOS  ANGELES,  CAL.— The  Los  Angeles  &  Pacific  Railroad  Company  has 
begun  the  erection  of  a  new  sub-station  at  Sixteenth  and  Bush  Streets,  to 
have  a  capacity  of  300-hp.  It  is  about  three  miles  from  the  large  power  house 
on  Sixteenth  Street  outside  the  city  limits,  and  will  greatly  increase  the  service 
of  the  Santa  Monica,  Ocean  Park,  Playa  del  Rey  and  Redondo  lines. 

EUREKA,  CAL. — Articles  of  incorporation  of  the  Humboldt  Transit  Com- 
pany have  been  filed.  The  purpose  is  to  build  20  miles  of  electric  railway  in 
Eureka  and  an  additional  54  miles  in  Humboldt  County.  The  capital  stock  is 
$300,000,  of  which  $75,000  has  been  subscribed.  The  directors  are  J.  C.  Bull, 
Jr.,  of  Eureka;  George  Henderson,  of  Oakland;  R.  W.  Bull  and  John  C.  Bull, 
of  Areata,  and   Charles  P.   Cuttcn,  of   Eureka. 

ALAMEDA,  CAL. — Another  application  to  operate  an  electric  line  over  the 
north  and  south  side  lines  now  operated  by  the  Southern  Pacific  has  been  filed 
with  the  executive  committee  of  fifty  chosen  by  the  City  Trustees  to  assist 
them  in  settling  the  matter  of  local  franchises.  P.  N.  Beringer,  as  agent  of 
Eastern  parties,  submitted  the  application.  It  is  stated  that  the  Eastern 
people  are  the  firms  of  Mechem,  Mitchell  &  Company,  and  Kay,  DeWoIf  X 
Company,  both  of  New   York. 

LOS  ANGELES,  CAL. — Work  will  begin  at  once  on  the  extension  of  the 
main  line  of  the  Pacific-  Electric  Railway  Company  from  San  Gabriel  to 
C'ovina,  Pomona,  Ontario  and  Riverside.  The  Board  of  Trustees  of  Covina 
has  .sold  a  franchise  for  one  mile  along  Badillo  Street  to  the  company  for 
$100,  covering  the  only  gap  in  this  county  for  the  proposed  Los  Angeles- 
Riverside  electric  road.  Chief  Engineer  George  Pillsbury  says  cars  will  be 
running   into   Riverside   before    Christmas. 

GREELEY,  COL. — Application  has  been  made  to  the  City  Council  by 
(Jeorge  J.  Spear  for  a  twenty-year  franchise  for  an  electric  railway  from 
(ireeley  to  La  Falle,  a  distance  of  seven  miles;  another  from  Greeley  to 
Seeley's  Lake,  a  pleasure  resort  five  miles  from  town,  and  one  connecting  the 
city   with   Ault,   three  miles  distant. 

PENSACOLA,  FLA. — The  Pensacola  Electric  Terminal  Railway  Company 
will  shortly  submit  a  proposition  to  the  City  Council  asking  for  additional 
privileges.  It  is  the  desire  to  extend  all  of  the  lines  and  electrify  the  present 
steam  division  to  Fort  Barrancas.  The  Council  recently  granted  these  privi- 
leges,  but  the   terms  were  such  that  the  company  refused  to  accept   them. 

ATLANTA,  GA. — The  County  Commissioners  have  granted  the  Piedmont 
Electric  Company  a  franchise  for  an  electric  railway  between  Atlanta  and 
Roswell. 

ATLANTA,  GA. — The  city  council  has  passed  an  ordinance  granting  the 
Central  Passenger  Railway  Company  the  privilege  of  building  an  electric 
railway  on  Virginia,  Adriatic  and  South  Carolina  Avenues.  The  company  is 
promoted  by  William   McLaughlin. 

ATLANTA,  GA. — Application  has  been  made  to  the  Secretary  of  State  for 
a  charter  for  the  Atlanta,  Buford  &  Gainesville  Electric  Railway  Company. 
The  plan  of  the  company  is  to  build  to  connect  Gainesville  and  Flowery 
Branch,  in  Hall  County,  Buford,  Suwanee,  Duluth  and  .Xorcross,  in  Gwinnett 
County,  and  run  through  the  upper  portion  of  DeKalb  and  Fulton  Counties 
"into  or  near"  Atlanta.  From  Buford  there  will  be  a  branch  line  in  a  north- 
westerly direction  to  the  Winding  Shoals  on  the  Chattahoochee  River,  the 
evident  intention  being  to  establish  the  power  station  at  that  point.  The 
charter  is  applied  for  by  H.  D.  Jacquish  and  C.   C.  Sanders,  of  Gainesville,  Ga. 

TAYLORVILLE,  ILL. — J.  N.  C.  Shumway  and  Benjamin  Sharpe  are  pro- 
moting an  interurban  electric  railway  from  Taylorvillc  southeast  through  As- 
sumption,  Shelbyville  and  beyond. 

OTTAWA,  ILL. — The  Northern  Illinois  Light  &  Traction  Company  has 
been  formed,  capital  $250,000,  to  build  a  street  railroad  and  light  plant.  In- 
corporators: L.  W.  Hees,  J.  I.  Warner,  C.   E.  Woodward. 

LINCOLN,  ILL. — The  Lincoln  Street  Car  &  Hea^ng  Company  has  been  in- 
corporated in  New  Jersey,  with  $110,000  capital  stock.  The  incorporators 
are  Louis  B.  Dailey,  Warren  U.  Akcrs  and  H.  O.  Coughlan. 

STERLING,  ILL. — The  Columbia  Construction  Company  is  pushing  the  work 
of  building  the  Sterling,  Dixon  &  Eastern  Electric  Railway  from  Sterling  to 
Dixon.     Over  a  mile  of  track  has  already   been  laid  east   from  the   city  limits. 

DECATUR,  ILL. — The  Decatur,  Tuscola  &  Champaign  Interurban  Railway 
has  been  incorporated,  with  headquarters  at  Decatur,  III.,  to  construct  an  elec- 
tric railway  to  connect  with  the  McKinley  line,  now  building  through  Spring- 
field to  St.  Louis. 

OTTAWA,  ILL.— The  Northern  Illinois  Light  &  Traction  Company,  Ottawa, 
capitalized  at  $250,000,  has  been  incorporated  to  operate  a  system  of  street  rail- 
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way.  «.ul  IU...1.I1  lii(l.l.  The  hu..n«  r,.l..r.  arr  l.ouli  W.  1 1.".  Jacob  I.  War- 
ner, Ihiiileii  K.  VViimlwnrd. 

VIKIll'N  II  I.  Tlir  »lly  <•«  \  ii.Uii  lun  tiruiiu-.l  n  ri«mlil.e  U.  llie  Uecaliir. 
S.-rinulirM  "»>  St.  I...ui.  Kleclile  Umlwny  I.,  nin  it.  line,  on  the  ..reel,  of 
\ir.lr..  Tl.r  Illy  Council  of  lurlinville  i.  .Ii.c....ln«  nn  or.l.nance  wi.ercl.y 
the  ...n.e  cm.M.any   ..my   l.uvc  ll.e  u.c  ..f  ccrlwin  .Ircel.  in  ll.«t   I'luce. 

lllll\».tl  ll.l..  TI.e  Owner.'  TermlnHl  Kailnm.t  Ci.m,.....y  l.«.  I.cn.  i,x- 
o,r,...r«.ol.  J«,.i.»l  ».o.uo«.  .0  l.c  c..n.....c.c.l  (....n  '''•";•",'"  ''';/,^\"' 
ll,ic«K..  to  the  city  linnt..  Incor,K>r»lor.  »..a  l.r.t  .ourJ  ..(  .rector..  W.  W. 
Il'!ir.l.    1:.    II.    Ilr..»l..    I'.    "■   Slrn.ilnn.1.   Ceorge  Col.lmnn.   O.    II,    (.reen.   all   of 

I'lliiAKo.  

(.riNCY     III       A.   .lu-   ........,.l   "..cli.'K   >'f   "">   U''i"cy   8.   VVe.tern    111....... 

Railway     r."..n,.».,y.    wl.icl.     !.»»     francl.i.e.     for     lu.lMi..K     i..ter..rbun     l.ne.     .n 

U..   c      tic   .rancl.i.e.  v...e.l  .I.e  con. y  l.y  the  .i.y  of  g...ncy  were  ««r,.,c.l 

1"  e,,    .\.    11.    Nc.lclo...    S.    II.    llrnccy.    l'.    K.    I.ona,    Ja.ne.   I'o  ler.    W .    A. 

U   wa.       I..  J.    lliKhh..,.l   a...l  John  TUa.c  were  electe.l  .l.rector..     Ihc   .nee  .ng 

iic   I.   bond    >»»"e    for    $.1,500,000 

l.A  I'.UANHIC.  INI>-  'I'I'c  council  ba.  grante.l  a  francbi«  to  lb.-  Si.  Jo 
seph    ValUy     Trnclion    Conii>aiiy. 

XNPKRSON.  I. M>.  Wallace  1).  Ca.ni.bcll  is  ,.ro.,.o.inK  a  48-.."lc  clectr.c 
railway   fro.n  An.Ur.on   to   l..,.el.   Noblesville,   WesthcU  a..a    Lebanon. 

IISMMDNU.    INK.      K..»»cll    R    Harrison    has   asked   for  a    francb.sc    for   an 

inlernrban    line    fro.n    Michigan   C.ty    .0    .1 ..o.,d.       ll.c    Son.h    Cb.ca«o    Mec 

trie  Street   Railway   (.oinpany  is  oppos.nK  the  Kra..t. 

(•Rl-l-NSUl'Ri;      INI>.      It    is    said    that    all    the    capital    required    has    been 

,nbS;d'or   I»..id...«  the   Madis tlrecns.u.rK  .    l.ulianapol.s  Tract.on    Con.- 

pany-s  line.     The  lenKlh  of  the  line  is  4.)  .n.les. 

miKIBYVll  I  li.  IN1>-  il'c  County  O..n..iis-sioners  have  gianled  the  In- 
aianapolis  &  Cincin.,a,i  Traction  Co.npany  a  franchise  pernnUinK  ..  .0  con- 
struct   a   line  through   the   northern  part   of    Shelby  County. 

INDl  \.\  \l'OI  IS  INl).  The  eom.nissioners  of  Marion  County  have  granled 
the' Indianapolis  &  'soulbwestcrn  Tr.-,ction  Co.npany  a  franchise  for  a  s.ngle 
1:  dlubJe  .rack  fro.n  .he  city  lin.its  along  the  Bluff  Road  to  .he  son.h  l..,e  of 
Marion    Cou.ity.  .  . 

WDKRSON  IMl.  W-  «•  Ca-npl-c"  a.ul  others  are  project..,g  an  electric 
raiU^y  fr.;.n  A..derson  through  Noblesville  .0  Lebanon.  The  line  would  co-n- 
Ple.e  a  great  cros-s  state  line  north  of  Indianapolis  and  connect  w.th  nearly 
a  dozen  lines  running  nor.b,  east  and  wis.. 

lOC.WSrORT,  IM).-  The  FrankfortLogansport  Traction  Coinpany,  com- 
posed orFrankfor.  and  LoBa.as,.ort  capitalists,  which  proposes  to  bu.ld 
arclectric  railway  between  the  two  cities,  has  been  graoted  an  extension  of 
si.'c  months,   in   which   to    begin  construct.on    work. 

WUERSON  IXn.-C.round  has  been  broken  for  the  new  interurban  li.ic 
,0'  Elwood'  bv  'the  Indiana  Union  Trac.ion  Co.npany.  The  line  will  add  20 
::„e.  to  the-co.upanys  systen..  F.  N.  S.i.lwell  has  'he  contract  to  construe. 
,be  grade  and  track  work.     The  line  .s  to  be  completed  .n  90  days. 

\V\B\SH,  IND.-Jilson  J.  Coleman,  of  New  York,  and  John  C.  Calhoun 
havVreee,ui;  ..nanced  the  Indiana  &  Nontbern  Railway.  J.  G.  W  h.te  &  Cotn- 
any  of  New  York,  have  the  contract  to  build  the  road.  The  terminals  of 
Troll  arl  Mar.on  and  Wabash.  Ind..  separated  by  a  distance  of  .0  m.les. 
VIXCEWES  IND— S.  N.  Chambers,  president  of  the  Vinccnnes,  Peters- 
burg &  Jasp'er  Traction  Company,  announces  that  he  has  orga.uzed  a  syndicate 
of  Cincnnati.  Cleveland  and  Indianapolis  capital.sts  who  w.ll  purchase  and 
eombine  the  \-incennes  Street  Railway  Company  with  the  Sou.hern  Indiana 
Traction  Company. 

RICHMOND.  IND.-The  council  has  granted  a  franchise  to  the  Rich.nond 
&  Northwestern  Trac.ion  Company.  The  franchise  provides  that  no  car  shall 
be  run  over  Doran  bridge  heavier  than  the  capacity  of  the  br.dge  as  fixed 
by  expert  opinion.  The  franchise  gran.s  the  use  of  certain  streets  on  which 
,he  local  company  operates,  but  in  order  .0  use  them  the  company  will  have  to 
make  traffic  arrangements  with  .he  Richmond  Company.  Ihe  term  of  the 
franchise  is  thir.y-five. years. 

MUSKOGFE  I.  T.— The  city  council  has  granted  a  s.ree.  railway  franchise 
10  C  N  Haskell  and  W.  R.  Ea.on  for  about  six  miles  of  street  railway.  The 
Muskogee  Traction  Company  will  be  organized  to  carry  out  the  project. 

MOUNT  PLE.^SANT,  lA.— The  citizens  of  this  place  have  voted  .0  gran. 
a  street  railway    franchise  to  Henry  Traut. 

K  \LON  \  I  \.— Articles  of  incorporation  have  been  drawn  by  the  Iowa 
City.  Kalona  &  Washington  Railway  Construction  Company.  The  company 
is  to  connect  these  p!aces. 

OELWEIN,  lA. The  Oelwein  &  Northeastern  Interurban  Railway  Com- 
pany is  preparing  to  survey  as  soon  as  the  Board  of  Supervisors  of  Fayette 
County  grants  permission  for  the  construction  of  the  line  over  the  highways 
of   Faye.te   County. 

TABOR  lA.— President  Robert  McClellan,  of  the  Tabor  &  Northern  Rail- 
way Companv.  extending  from  Tabor.  Fremont  County,  .0  Malvern  Mills 
County,  Iowa,  a  distance  of  eight  or  nine  miles,  has  been  inspecting  the  road, 
with  a  view  to  installing  electricity  as  the  motive  power  in  place  of  steam. 

DUBUQUE.  lA. — The  Dubuque  Northern  Railway  Company  is  surveying 
a  route  for  a.^  interurban  electric  railway  from  Dubuque  to  Greeley,  in  Del- 
aware Countv,  about  30  miles  north  and  west  of  Dubuque.  The  Dubuque 
Northern  Company  also  proposes  .c  construct  several  other  interurban  l.nes 
out  from  Dubuque,  both  in  a  northerly  and  southerly  direction. 

WINFIELD,  KAN. — Plans  are  being  discussed  for  building  an  electric  rail- 
wav  to  connect' Winfield.  Wellington  and  Arkansas  Citv.  A  proposition  has  been 
made  by  a  St-  Louis  company  to  build  the  road  .f  franchises  are  granted  by 
the  towns  along  the  line.     J.  Mack  Love,  of  Arkansas  City,  is  interested. 


NURTCIN,  KY.  The  WIm  County  Eleclrlc  Kullwny  Cuii.pnny  will  build 
an  rlreliii    rnllwuy   In  the   n.iniUK  ilUlrict. 

I.(ll;'IS\'ll.l.l':.  K^'.  The  Lo.il.villc  Railway  Company  will  iMion  begin  the 
crcclioi.  of  a  |Hiwrr  lio.i.e  at  Mea.biw  Urook  Stiit.on.  li  will  br  bink.  two  .to- 
rir*  in  hi-.gbt  ami  co.l  ubout  %jlt,uuo. 

I.OUISYII.I.i;.  KY.  Arliclr»  of  incorporation  for  the  Mailiwuivillr  Ttaclion 
Company,  capital  $100,000,  have  been  tiled.  The  iniriition  i.  to  build  an  elec- 
tric rollway  from  Murlj.onvlllc  to  Eurlingtoit.  a  di.lance  of  live  n.ile»,  ami  later 
to  extend   il  to  Nortonvillc  and   While  I'lttin..   if   it   i.  deemed  O'lvi.ablr, 

lUA.NKMlKr,  KY.  The  Loui.a  Kailway  (  on.pany,  of  Lawr.nce  County, 
ba.  bled  article,  of  incorporation,  ciipllal  .lock  $Ho,ooo,  to  coK.trucI  a  roil- 
rouil  froi.i  Leviwi  I'ork  of  the  Bin  Sandy  River  to  connect  will,  the  Ohio  & 
Big  Sandy  Railroa.l.  F.  S.  McC  onncll,  Mount  Vernon,  Ohio;  M.  (..  WoUoii, 
R.  I).  Ca.lerline.  C.  Y.  May.,  W.  I..  Wnlion,  I'".  J.  Dixon  u.id  Al  (  arler, 
I^uImi,  and  A.blund  people  arc  the  incorporator*. 

LOUISVILLE,  KY.— The  Louiivillc  &  Southern  Indiana  Traction  Company, 
.ucccor  of  the  Sou.hern  lii.erurbnn  R.iilway  Company  and  the  United  Ga»  * 
Electric  Company,  ha.  elected  oflicera  at  follow.:  Samuel  In.ull,  of  Chicago, 
prc.ideni;  R.  W.  Waitc.  of  New  Albany,  viceprc.ideni  and  trea.urer;  J.  O. 
I'^ngliiih.  of  New  Albony.  .ecrelary.  It  i.  .aid  thai  the  comfiany  will  build  an 
electric  railway  from  New  Albany  to  l'.ioli.  French  Lick  and  We«t  Baden 
Spring.,  traversing  the  counties  of  Floyd,  Waahington,  llarri.on  ond  Orange. 
MINEOLA,  L.  L---The  Board  of  Supervisor*  of  Naiaau  County  ha»  granted 
two  franchise,  for  the  construction  of  trolley  road..  One  of  lhe»c  i(  for  the 
.Mineola  and  Port  W  a^llingl^ul  Traction  Company,  to  con.truct  a  line  from 
this  place  to  Port  W  ashington.  contingent  upon  local  conicnt.  The  other  ii 
.0  the  Glen  Cove  Company,  which  i»  to  build  a  line  from  the  stalion  at  Glen 
Cove  to  the  s.a.ion  at  Sea  Cliff  with  ex.cnsions  .0  .be  piers  in  each  place. 

CAMBRIDGE.  Ml).- -The  Eastern  Shore  Transportation  Company  propow.-. 
an  eleclric  railway  fro.n  Cambridge.  Md.,  to  Wye  Station,  24  miles  long, 
through  a  thickly-settled  and  prosperous  agricultural  section  of  Talbot  County. 
IP.SWICH,  M.\.SS. — Tl'.e  Board  of  Railioad  Co.nmissioners  ba.  issued  an 
order  approving  .he  loca.ions  gran.ed  to  .he  Haverhill,  Danvcrs  &  Ipswich 
S.ree.  Railway  Company  in  Topsfield,  Ipswich,  Rowley,  George. own,  (irove- 
land  and  Boxford,  and  allowing  .he  company  to  operate  over  private  land 
in  those  towns. 

ST.  JOSEl'lI,  MICH.— J.  C.  McMicbael.  president  of  .he  Atlas  Railway 
Supply  Company,  of  Chicago,  has  made  a  ],roposi.ion  to  cons. rue.  an  electric 
railway  from  S..  Joseph  through  the  Fairplain  District,  twelve  miles  to  Tobor's 
resort. 

ST.  PAUL,  MINN. — The  County  Commissioners  have  granted  to  Dr.  C.  O. 
StVaub  and  others  .he  franchise  for  building  an  electric  railway  from  Minne- 
apolis .0  Anoka,  and  to  Sliakopee.  The  franchise  must  be  accepted  wi.hin 
thirty  days,  work  commenced  by  May  i,  1904.  and  .he  road  completed  wi.hin 
two  years. 

BILLINGS.  MONT. — The  Montana  Cons. ruction  Company  has  filed  ar.i- 
cles  of  incorpora.ion,  with  a  capitalization  of  $500,000.  P.  B.  Moss,  VV.  H. 
Rowley  and  I.  D.  O'Donnell  are  the  directors,  all  being  residents  of  this  place. 
The  company  will  build  an  electric  road  from  Butte,  Mon..,  .0  .he  Salmon 
River  District  in  Idaho. 

OMAHA,  NEB. — General  Manager  Smith  states  that  the  Omaha  &  Council 
Bluffs  Street  Railway  will  be  extended  to  I-'ort  Crook,  a  dis.ancc  of  .en  miles 
from   Omaha. 

OM.MIA,  NEB. — Capitalists  of  Akron,  Ohio,  are  in.eres.ed  in  an  electric 
road  from  Omaha  to  Lincoln.  E.  C.  Ilurd,  of  Lincoln,  is  surveying  .he  line, 
and  W.  J.  C.  Kcnyon.  general  manager  of  the  stock  yards,  Omaha,  is  the 
promoter. 

OM.MIA,  NEB. — The  Omaha  Street  Railway  Company  has  let  .he  contract 
for  the  construction  of  its  new  power  house.  The  contract  for  the  structural 
iron  work  for  the  power  house  was  let  to  a  Minneapolis  firm.  An  award  for 
generators  went  to  the  General  Electric  Company;  that  for  the  engines  to  a 
St.  Louis  iirm;  that  for  the  condensers  to  a  New  Jersey  firm,  and  that  for 
furnaces  to  a  Pittsburg  firm. 

SOUTH  SIOUX  CITY,  NEB.— The  company  that  proposed  to  build  an  elc- 
tric  railway  between  Sioux  City,  la.,  and  Homer,  Neb.,  has  not  ye.  completed 
its  organization  and  plans.  It  will  be  a  standard  gage  road,  and  will  be 
sixteen  miles  long,  passing  through  South  Sioux  City,  Neb..  Dakota  City, 
Neb.,  the  county  seat  of  Dakota  County,  and  on  to  Homer,  Neb.,  on  the  edge 
of  the  Winnebago  Indian  Reservation.  The  whole  16  miles  is  perfectly  level 
and  will  require  no  grading.  The  road  will  be  operated  for  both  freight  and 
passengers.  Steam  locomotives  will  be  used  during  the  construction  of  the 
road.  The  high  tension  system  of  power  distribution  will  be  used,  the  plan 
being   to   erect   one  main   station   and   necessary    sub-stations. 

MILLVILLE,  N.  J. — The  People's  Traction  Company  is  now  making  final 
arrangements  to  connect  most  of  the  important  cities  and  towns  in  South 
Jersey  below  Pitman  by  trolley. 

SEA  ISLAND  CITY,  N.  J. — The  Ci.y  Council  has  passed  an  ordinance 
gran.ing  .he  People's  Traction  Company  the  right  to  build  an  electric  railway 
through  the  ci.y   limi.s.  along  Landis  Avenue. 

CAMDEN.  N.  J. — The  General  Trac.ion  Company,  which  will  build  about 
85  miles  of  electric  railway  to  reach  from  Camden  .0  Atlantic  Ci.y,  Cape 
May  and  other  seashore  resorts,  has  filed  articles  of  association  in  Camden. 
The  capital  stock  is  $1,000,000,  and  the  officers  are  AL  W.  Benson,  presi- 
dent; George  A.  .Mdrich,  vice-president;  Charles  G.  Willis,  secretary  and 
treasurer. 

DOV^ER,  N.  J. — The  Morris  County  Traction  Company  has  been  granted 
a  franchise  to  build  a  line  over  Blackwell  Street  from  the  eastern  to  the 
western  boundary  lines,  forming  part  of  a  line  between  Rockaway  and 
Wharton,  a  distance  of  six  miles.  The  company  is  to  pay  the  town  two  per 
cent,  of  its  gross  receipts,  counting  the  money  received  within  the  town  of 
Dover,    during    the    first    seven    years    after    cars    shall    have    begun    running; 
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Ihrce  per  ct-nt.  tlic  next  five  years,  and  after  the  twtlftli  year  the  rate  sliall 
not  be  kss  than  three  per  cent,  nor  more  than  live  per  cent.  The  franchise 
is  perpetual. 

WASHINGTON,  N.  J.— The  Easton  &  Bclvidcre  Street  Railway  Company 
will  extend  its  line  from  Belviderc  to  Washington  and  Pliillipsburg,  entering 
over  the  Lehigh  Valley  Traction  line.  This  would  form  a  complete  loop,  about 
50  miles  around.  The  Easton  &  Washington  Traction  Comp'any  is  building  its 
line  between  the  two  places,  having  started  work  in  I'hillipsburg.  The  Easton 
&  Belvidere  Company  now  has  a  force  of  men  engaged  in  constructing  the 
line  between  Nazareth  and  liath,  and  Nazareth  and  Belvidere,  in  Northamp- 
ton County.  It  also  has  a  charter  for  a  line  parallelling  that  of  the  Northamp- 
ton  Traction    Company    between    Easton   and    Nazareth. 

ICA.ST  L.\S  VEGAS,  N.  MEX.— The  Las  Vegas  S:  Hot  Springs  Electric 
Uaihvay.  Light  &  Power  Company  will  begin  at  once  the  extension  of  its  lines 
around   the   city. 

NEWBURG,  N.  Y. — The  Intervale  Traction  Company  has  made  application 
for  a  franchise  to  operate  an  electrit  railway  through  the  city  over  the  Snake 
Hill   Turnpike,  entering  at  Lake  Street. 

GLE.\S  FALLS,  N.  Y.— The  stockholders  of  the  Hudson  Valley  Kailway 
Company  have  ratified  the  lease  of  the  property  and  franchises  of  the  North 
Uiver  Railway  Company  which  has  just  been  authorized  by  the  Railroad  Com- 
missioners to  increase  its  capital  stock  from  $180,000  to  $300,000,  and  to  issue 
a  mortgage  of  $500,000,  of  which  $200,000  is  to  be  available  for  immediate  use. 

HEMPSTEAD,  N.  V.— The  New  York  &  Long  Island  Traction  Company  has 
been  given  a  franchise  from  Frecport  to  the  easterly  line  of  the  town  of 
Hempstead.  All  but  about  800  feet  of  the  proposed  line  is  over  private  right  of 
way.  The  term  of  the  franchise  is  for  ninety-nine  years,  and  the  fare  will  be 
ten  cents  from  the  eastern  line  of  the  town  to  Frecport,  and  ten  cents  from 
hreeport  to  the  city  line  of  the  Greater  New  York,  at  Valley  Stream. 

I.O.XG  ISLAND  CITY,  N.  Y.— The  new  board  of  directors  of  the  New 
York  &  Queens  County  Railroad  has  been  made  public,  as  follows:  Arthur 
TurnbuU,  president;  E.  T.  Ferine,  secretary  and  treasurer;  J.  J.  Rollins,  Cal- 
lert  Brewer,  W.  C.  Ivison,  W.  K.  Matthews,  A.  J.  Elias,  V.  P.  Snyder,  all 
of  New  York,  and  Francis  Rawle,  of  Philadelphia.  President  Turnbull  de- 
clares that  he  and  his  associates  have  bought  the  road  for  themselves,  and  will 
operate  it.  He  denies  that  the  Pennsylvania  or  the  Long  Island  Railroad  had 
any   interest    in    the   property. 

DAYTON,  OHIO.— The  Dayton  &  Lebanon  Traction  Company  has  been 
incorporated  by  James  P.  Wolf,  Wayland  P.  Sunderland,  Frank  M.  Hamilton, 
W.  C.  Ely  and  O.  F.  Davidson.  The  line  is  to  extend  from  Dayton  to 
Lebanon. 

CINCINNATI,  OHIO.— The  People's  Rapid  Transit  Railway  Company, 
wliich  proposes  to  build  from  Toledo  to  Cincinnati,  has  opened  an  office  in 
Cincinnati.  The  company  has  secured  most  of  the  required  right  of  way,  and 
grading  lias  been  done.  J.  Morgan,  of  Toledo,  is  president  and  general  man- 
.-iger  of  the  comjiany,  and  L.  J.  Weadock,  of  Toledo,  secretary. 

EAST  LIVERPOOL,  OHIO.— An  electric  railway  is  projected  from  East 
Liverpool  to  Salem  by  T.  A.  Wright,  E.  W.  Mulligan,  F.  W.  Kirby,  J.  B. 
Yeager,  J.  L.  Dunn,  W.  J.  Harvey  and  others,  of  Wilkesbarre,  Pa.  Franchises 
have  been  asked  for  in  East  Liverpool,  Lisbon  and  Salem,  and  the  company 
offers  to  start  work  within  ninety  days  if  granted  the   franchises. 

YOUNGSTOWN,  OHIO. — Several  improvements  are  being  made  at  the 
power  house  of  the  Pennsylvania  &  Mahoning  Valley  Railway  Company,  neces- 
sary by  the  extension  of  the  company's  system  in  Mahoning  Avenue  and  the 
Iniilding  of  the  Struthcrs  line.  On  July  4  a  new  boiler  was  put  in  operation 
and  a  Slater  engine  and  a  generator  arc  being  installed.  The  generator  will 
Iiavc  a  capacity  of  300-kw.  The  new  engine  and  generator  will  be  placed  in  a 
new  addition   which   is   being   built   on   the   east   side   of   the  power   house. 

II.AMILTON,  ONT.— Representatives  of  the  city  and  the  Street  Railway 
Company  have  come  to  an  agreement  regarding  a  railway  service  to  the  In- 
ternational Harvester  Company's  works.  The  company  undertakes  to  expend 
$50,000  in  double-tracking  the  line  and  in  making  other  improvements. 

PITTSTON,  PA. — Negotiations  are  being  conducted  between  the  officials 
of  West  Pittston  and  the  .American  Trackless  Trolley  Company,  of  Boston 
Mass.,   for  a  trackless  trolley   line. 

K.\NE,  PA.— The  Kane  Electric  Street  Railway  Company  has  been  incor- 
porated to  build  four  miles  of  electric  railway.  Capital,  $24,000.  Thomas 
S.    Cunningham,   of  Kane,  is  president. 

READI.NG,  FA.— Ties,  poles  and  rails  have  been  delivered  along  the  route 
of  tlie  Pottstown  &  Reading  Electric  Railway,  and  the  construction  of  the 
road   will   be   In  gun   by   Smethhurst   &  Allen,  of    Philadelphia,   the  contractors 

NEW  CASTLE,  PA.— The  Pennsylvania  &  Mahoning  Valley  Railway  Com- 
pany is  endeavoring  to  secure  a  franchise  to  extend  its  local  line  in  order  to 
provide  entrance  to  the  center  of  the  city  for  the  Sharon  v<«  New  Castle  Railway 

ALLIANCE,  PA.— The  Alliance  &  Cherryville  Street  Railway  Company 
has  been  incorporated  to  build  7.83  mile.?  of  electric  railway  in  Northampton 
County,  running  from  Alliance  to  Cherryville.  Capital,  $50,000.  The  pres- 
iiUnt    is  J,iy   S.    Moyer,   of   Bethlehem. 

BATH.  PA.— The  Bath  &  Chapman  Street  Railway  Company  has  been  in- 
corporated to  build  an  electric  railway  1.2  miles  long  in  Northampton  County 
from  Bath  to  Chapman  Quarries.  The  capital  stock  of  the  company  is  $12,000. 
J.    S.    Moyer,   of  Bethlehem,  is  president. 

NAZARETH,  PA.— The  Township  Line  Street  Railway  Company  has  been 
incorporated  to  build  lo'/J  miles  of  road  in  Northampton  County,  from  Naz- 
areth to  Christian  Springs,  thence  to  Bath,  New  Centerville  and  Georgetown 
Capital,   $65,000.     The   president   is  Jay   S.   Moyer,  of  Bethlehem. 

ALTOONA,  PA.— The  Altoona  &  Logan  Valley  Electric  Railway  Com 
pnny  and  the  Tyrone  Electric  Railway  Company  have  been  con.solidated  as 
the   Altoona   &    Logan   Valley   Electric  Railway   Company.     The   total  authorized 


capital  stock   of   the   united  companies   is   $800,000.     Both    companies   were   con- 
trolled  by   the   American   Railways  Company. 

MEADVILLE,  PA. — F.  A.  Pease,  general  manager  of  the  Pease  Engineer- 
ing Company,  of  Cleveland,  has  just  finished  surveying  a  route  for  an  elec- 
tric railway  from  Geneva,  Ohio,  to  Meadville,  Pa.,  a  distance  of  almost  50 
miles.  The  proposed  line  passes  by  Conneaut  Lake,  which  is  a  summer  resort 
for  residents  of  Western  Pennsylvania.  C.  W.  Goodrich,  of  Geneva,'  Ohio,  is 
the  promoter  of  the  road. 

ALLIANCE,  PA. — The  Northampton  Central  Railroad  Company  has  been 
incorporated  to  build  a  12-mile  electric  railway  in  Northampton  County,  be- 
ginning at  the  borough  of  Alliance  and  extending  to  Bath,  and  thence  to 
Nazareth.  Capital,  $120,000.  Jay  S.  Moyer,  of  Bethlehem,  is  president,  and 
also  of  the  Alliance  &  Bath  Street  Railway  Company,  incorporated  to  build  i2.i 
miles  of  electric  railway  in  Northampton  County,  running  from  Alliance  to 
Bath   and   Catasuqua.      Capital,   $75,000. 

READING,  PA.— Another  electric  railway  is  to  be  built  between  Birds- 
boro,  Berks  County,  and  Reading,  by  the  Reading  St  Birdsboro  Street  Railway 
Company.  It  -will  be  a  part  of  the  United  Traction  Company's  system,  and 
will  start  from  the  terminus  of  that  company's  line  at  Black  Bear.  From 
there  it  will  run  down  the  east  side  of  the  Schuylkill  River,  crossing  the  Big 
Dam,  and  go  on  through  Seyfert's,  Naomia,  Gibraltar  and  Clingan  to  Birds- 
boro.    The  company  is  capitalized  at  $12,000. 

JEANNETTE,  PA. — An  electric  railway  from  Jeannette  through  .\dams- 
burg,  Madison,  Arona  and  other  coal  raining  towns  to  West  Newton  has 
been  planned  and  will  be  built  by  Jeannette  capital.  The  length  of  the  line 
will  be  14  miles.  It  is  estimated  that  the  new  line  is  to  be  in  reality  a  part 
of  the  Pittsburg,  McKcesport  &  Connellsville  line,  and  that  it  will  ultimately 
be  connected  with  the  Greensburg  &  Southern  Company's  line  at  Ludwick, 
west  of  Greensburg.     W.   A.    Cribbs,  of  Jeannette,   is  interested. 

DONORA,  PA. — The  borough  council  has  been  asked  for  a  franchise  for 
the  Donora  &  Carroll  Street  Railway,  to  traverse  the  principal  streets  of 
Donora  as  a  connecting  link  between  the  Castle  Shannon  and  Charleroi  line 
of  the  Pittsburg  Railways  Comjiany  and  numerous  towns  in  the  Monongahela 
Valley.  The  distance  to  be  covered  is  five  miles,  and  the  capitalization  of  the 
company  is  $150,000.  The  incorporators  of  the  new  road  are  Bert  W.  Kastncr, 
William  T.  Whitledge,  William  Lewis,  Culin  Armstrong,  James  B.  Castner, 
of  Donora,  and  Isaac  N.   Kibler,  of  Charleroi. 

PITTSBURG,  PA. — Interests  identified  with  the  Beaver  Valley  Traction 
Company,  which  operates  35  miles  of  line  in  Western  Pennsylvania,  have 
taken  out  charters  at  Harrisburg  for  two  companies  that  will  build  13  miles  of 
electric  railway  between  Aliquippa,  Corao|)olis  and  Monaca.  The  charters  are 
as  follows:  To  the  Coraopolis  &  Aliquipi>a  Electric  Street  Kailway  Company,  to 
build  five  miles  of  road,  capital  $30,000;  president,  William  Redwood  Wright. 
of  Philadelphia.  To  the  Monaca  &  Aliquippa  Electric  Street  Railway  Company, 
to  build  ten  miles  of  road,  beginning  at  .Monaca,  Beaver  County,  and  extending 
through  the  townships  of  Moon  and  Hopewell  to  Aliquippa,  capital  $60,000; 
William  Redwood  Wright,  of  Philadelphia,  president.  The  directors,  all 
Philadelphians,  are  W.  Frederick  Snyder,  Sydney  L.  Wright,  William  Henry 
Snyder  and  Walter  T.  Bilyue.  A.  H.  Engstron,  of  Philadelphia,  will  be  in 
charge  of  the   work. 

CORPUS    CIIRISTI,   TEX.— Moling   Brothers   have   applied   for   a    franchise 

for  an  electric  railway  and  an  electric  light  plant. 

LAREDO,  TEX.— The  Laredo  Electric  &■  Railway  Company  is  about  to  build 
a  2l4-mUe  extension,  and  plans  to  add  to  its  power  station  equipment  a  new 
250-hp  engine  and  a   150-kw  alternator. 

HOUSTOlN,  TEX.— Engineer  H.  C.  Kchm.  of  Rowley,  Kehm  &  Johnson,  of 
New  York  and  Chicago,  who  are  promoting  the  project  for  an  interurban 
electric  railway  to  Galveston,  a  distance  of  51  miles,  says  that  it  is  also  pro- 
posed to  build  a  branch  line  from  Harrisburg  to  La  Porte,  Morgan's  Point 
Seabrook    and   Alvin. 

BEAUMONT,  TEX.-  The  capitalists  interested  in  the  construction  of  an 
electric  railway  from  Beaumont  to  Sour  Lake,  Saratoga  and  Port  Arthur  have 
come  to  an  agreement,  the  capital  has  been  furnished  and  work  will  proceed 
rapidly.  The  corporation  will  be  known  as  the  Beaumont,  Sour  Lake  &  Port 
Arthur  Traction  Company,  and  will  be  capitalized  at  $300,000.  The  incor- 
porators are  D.  W.  Meeker,  George  II.  Hill.  P.  R.  Norvell,  Capt.  William 
Wiess,  W.  C.  Avcrill,  G.  W.  Carroll,  Capt.  G.  W.  O'Brien,  R.  C.  Duff,  all  of 
Beaumont;  G.  M.  Craig,  of  Port  Arthur;  J.  M.  Carpenter,  of  Sour  Lake: 
John  B.  Linn,  of  Springfield,  Ohio;  Hugh  E.  Smith,  of  Columbus,  and  William 
.\bbott  Smith,  of  Columbus.  The  directors  of  the  company  are  G.  W.  Meeker 
B.  R.  Norvell,  William  Wiess,  Capt.  G.  W.  O'Brien  and  R.  C.  Duff,  of  Beau- 
mont; George  A.  Hill,  of  Sour  Lake;  George  M.  Craig,  of  Port  .Arthur;  John 
H.  Linn,  of  Springfield,  Ohio;  William  Abbott  Smith,  Hugh  E.  Smith  and 
Theodore  Weyant,  of  Columbus,  Ohio.  The  line  will  be  52  miles  long.  The 
power  house  will  be  located  in  Beaumont  and  will  also  furnish  power  to  rice 
plants  and  pumping  stations  along  the  route  as  well  as  light  for  the  towns 
through   which   it  passes. 

CLARKSVILLE,  TENN. — Franchises  have  been  granted  by  the  City  Coun- 
cil to  the  Clarksville  Electric  Street  Railway  over  various  streets  of  the  citv, 
with  spurs  to  Dunbar  Cave  and  New  Providence. 

NASHVILLE,  TENN.— Surveyors  have  been  engaged  to  locate  the  lines  of 
the  Interurban  Railway  Company  from  Nashville  to  Gallatin  and  from  Nash- 
ville to  Columbia.  C.  W.  Ruth,  of  Pittsburg,  is  the  principal  promoter  of  the 
line. 

MEMPHIS.  TENN.— F.  R.  Harris,  of  St.  Louis;  R.  P.  Cary,  W.  A.  Buck- 
ner.  M.  M.  Bosworth  and  others  have  applied  for  a  fifty-year  franchise  for  a 
new  double-track  street  railway  in  Memphis,  to  be  known  as  the  City  Street 
Railway,  capital  stock,  $50,000  nominal,  and  will  be  made  $1,000,000.  In  con- 
sideration for  the  franchise  the  petitioners  offer  the  city  one  per  cent,  per 
annum  of  the  gross  receipts  for  the  first  ten  years  and  two  per  cent,  during 
the  other  forty  years  of  the   franchise. 


,VM 


KLl'C   I  Kl(  Al.     WORLD     ani.     KNGINERR. 


Vol..  XI.II.  No.  0. 


CKAIIAM,  VA.— Tilt  nmlrirK  for  coiiiilriii'lliiii  the  Itliirlirltl  &  llinton 
I'.lri'tric  Kiiilwny  frimi  (iruliain,  Va.,  In  Illurlirlil  will  l'«  Irl  iil  once.  John 
W'allrr*   U  |irr>lileiit. 

K\  r.KKTT,  WASH.— Tlir  Council  of  Mnynvillr  lini  griinlnl  tlie  Evcrrll 
K.iilHiiy  \  r.lo'lric  l'iiin|iHny  u  frnncliiar  to  liulil  tlic  city  for  ■  prriod  of  fifty 
ycur*. 

SN'OIKlMISII,  W.VSII. — IxirnI  intcrritt*  iirc  tn  build  an  electric  railway 
friiin  Snolii<nii»li  tn  Monror  ami  C'lirrry  Vnllry,  u  dialnncr  of  is  niilra.  W.  M. 
Snydrr,  cnaliirr   of   ilir    l''iriit    NntiiinnI    ll.ink,    i>   intrrmtcd. 

W'lir.KI.INi;,  \V,  \'A,  Tlir  County  Coniinimiionrrii  liavc  vruntril  flic  Wliccl- 
iiiK  Wmt  l.ilirrty  Ilrll  l.inr  Coni|inny  a  friincliiiic  to  Iniild  fmni  Stuckyiinla  to 
tirrgiiavillc,  will)  a  few  ipurii  mid  lirnncli  linrt  on  tlic  iidc. 

WIIEKI.INC.  W.  VA.— The  Nicholas  Short  l.lnr  Railroad,  of  Charleiton. 
\V.  Vo.,  linn  lircn  furmcd  to  build  ii  railroad  from  Hrlvii,  W.  Va.,  up  I.iltic 
Kik  Crcrk  to  it*  headwaters;  capital,  $100,000.  Incorporntora:  C.  C.  Sharp, 
C.auley  llridge,  W.  Va.;  Peter  Carroll,  W.  E.  Cliillim  J.  K.  Chilton,  T.  S. 
Clark,   Charleston,   \V.   Va.  ^ 

MAIMSON,  WIS."  The  Interstate  Electric  Railway  liua  liccn  incorporated 
to  liiiild  an  electric  railway  from  Madison  to  a  point  on  the  Wisconsin-Illinois 
State  line  in  tile  southeastern  part  of  llrcen  County  about  50  miles.  The  com- 
paiiy  is  incorporated  with  a  capital  stock  of  $50,000,  by  Charles  E.  Bross,  of 
.Madison;  N.  !•'.  Thonijison,  M.  A.  Bcnl,  E.  II.  Keelcr  and  II.  N.  Starr,  of 
Kockforil. 

SIIKIIOVC.AN,  WIS.  -The  Sheboygan  Liuht,  Power  &  Railway  Company 
lias  secured  $j, 500, 000  from  the  Mercantile  Trust  Company,  of  New  York. 
to  build  an  extension  of  30  miles  to  Port  Washington.  The  loan  was  secured 
by  consolidated  first  iiiortR.'ge  live  per  cent,  thirty-year  gold  bonds,  retiring  the 
present  indebtedness  of  $400,000.  The  entire  plant  will  be  ci|uippcd  with  mod- 
ern appliances. 


NEW  Industrial  companies. 


PlTTSUrUH,  PA.- -The  l'itt.sburg  Electric  Manufacturing  &  Engineering 
I'onipany  has  been  incorporated  under  the  laws  of  New  Jersey;  capital  $60,000. 
Incorporators:  J.   S.  Cole,  H.    A.   Cox,  Henry  C.    Evert,   Albert  H.   Mocscr. 

THE  EMPIRE  ELECTRIC  SUPPLY  COMPANY,  of  Chicago,  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  incorporators  are  Charles 
W.  Farr,  Arpad  M.  Barolhy  and  Charles  L.  Hibbard.  It  is  the  purpose  of  the 
company    to    manufacture    and    deal    in   electrical    devices. 

THE  MILLER  ANCHOR  COMPANY,  Norwalk,  Ohio,  has  been  incor- 
porated for  $jo,ooo.  The  officers  will  be  Mr.  G.  H.  Miller,  president;  A.  E. 
Rowley,  secretary.  The  reason  for  incorporating  are  to  put  more  money  behind 
the  concern  and  do  a  larger  manufacturing  business.  Their  anchors  have  been 
upon  the  market  now  a  little  over  one  year  and  have  met  with  great  success 
with   some   of  the  largest  companies  in   the  United   States. 


LEGAL. 


BL.VCK  LIST  LAWFUL.— At  St.  Louis,  on  August  17,  Judge  Rogers,  in 
the  United  States  Circuit  Court,  refused  to  issue  a  restraining  order  against 
the  Western  Union  Telegraph  Company  on  the  application  of  the  Commercial 
Telegraphers'  Union  of  America,  or  to  interfere  in  any  way.  The  decision 
grows  out  of  charges  of  blacklisting.  The  suit  was  brought  to  prevent  the 
Western  Union  from  discharging  employees  because  of  their  connection  with 
the  union.  The  opiniop  holds  that  the  telegraph  company  has  the  absolute 
right  to  dismiss  employees  because  they  belong  to  the  union  or  for  any  other 
reason;  that  there  can  be  no  conspiracy  to  do  a  lawful  act;  and  that  the  so- 
called  "black  list,"  composed  of  the  names  of  discharged  employees,  may  be 
maintained  and  given  out  for  the  use  of  others. 

TELEPHONE  AND  TROLLEY  WIRES.— The  American  Telephone  &  Tel- 
egraph Company  gets  somewhat  the  better  of  the  fight  with  the  Cincinnati 
&  Columbus  Traction  Company  over  the  right  of  way  on  the  route  between 
Milford  and  New  Boston.  The  traction  company  some  days  ago  began  putting 
up  its  line  of  wires  within  a  few  feet  of  the  wires  of  the  .American  Company, 
so  close  that  it  was  claimed  the  induction  from  the  high  tension  trolley  cur- 
rents would  ruin  the  telephone  and  telegraph  lines.  It  was  on  this  account 
that  the  American  Company  appealed  for  an  injunction.  The  judge  granted 
it  after  hearing  affidavits  from  a  number  of  persons.  The  injunction  pro- 
hibits the  Cincinnati  &  Columbus  Company  from  interfering  in  any  way  with 
the  lines  of  the  plaintiff  on  the  Cahoon  tract  until  the  Cincinnati  &  Columbus 
Company  has  granted  a  permanent  right  of  way  to  the  plaintiff  in  lieu  of  the 
present  right  of  way.  And  the  Cincinnati  &  Columbus  Company  is  also  en- 
joined from  constructing  a  trolley  line  parallel  to  the  telephone  lines  except 
at  a  distance  of  twenty  feet  or  more. 

TELEPHONE  RIGHT  OF  WAV.— The  Supreme  Court  of  Georgia  in  re- 
versing a  judgment  for  defendants  in  the  suit  of  the  Southern  Bell  Telephone 
Company  against  M.  C.  Harris  ct  al.  held  that,  i.  Where  one  enters  into  a 
written  contract  granting  to  a  telephone  and  telegraph  company  the  right  to 
construct  lines  of  telephone  and  telegraph  over  property  which  he  owns  or 
in  which  he  has  an  interest,  it  is  error,  in  a  suit  brought  by  the  company  to 
enforce  the  contract  to  admit  parol  evidence  showing  that  it  was  the  under- 
standing of  the  parties,  when  the  contract  was  entered  into,  that  the  contem- 
plated line  of  telephone  and  telegraph  was  to  be  erected  along  a  specified  por- 
tion of  property  owned  by  the  other  party  to  the  contract.  2.  Where  a  con- 
tract contains  a  recital  of  the  payment  of  one  dollar  as  its  consideration,  the 
contract  is  valid,  though  the  sum  named  was  not  actually  paid.  It  creates  an 
obligation  to  pay  that  sura,  which  can  be  enforced  by  the  other  party.  3.  In  a 
suit  brought  by  the  telephone  and  telegraph  company  to  enforce  a  contract  of 


the  nuliirc  Indicated  in  llie  first  hcadniilr,  it  is  nut  ci>ni|ielrnl  for  the  utiiei 
party  to  art  up  as  a  reason  for  its  nonrnforcrmcnt  that  lir  waa  not  the  sole 
owner  of  llic  prii|ieily;  his  ullrged  couwnera  not  lirinii  parlira,  and  rniainii 
no    objection. 

CIIU  AtiU  TRACTION  FIGHT.— Two  bills  have  been  bled  in  the  Superior 
(  oiirl  uakiiig  tliut  rrceiveia  be  appointed  for  the  North  and  We>t  (Jhicago  Street 
Railway  Conipniiira,  the  underlying  corporations  of  the  Cliicngu  Union  Trac- 
tion  Company.  It  is  asserted  that  this  move  is  merely  a  jirecuutionary  one  to 
protect  the  bondhulilers  in  errlain  (iroecedinga,  shuulil  they  niiac.  A  bill  for 
un  injunction  will  probubly  lie  filed  in  a  few  days  by  I^vy  Mayer,  who  is 
acting  for  the  objecting  atockholdera  of  the  two  underlying  companies,  seek- 
ing to  rratrain  the  oHicera  of  the  said  compuniea  from  perfecting  at  the  atock- 
lioldeia'  meeting  to  be  held,  the  changea  in  the  contract  relalioiiH  between 
the  Union  Traction  and  the  Weat  and  North  ('liicago  .Street  Railway  ('ompaniea 
contemplated  in  the  proposed  |ilan  of  the  irorKanization.  It  is  cimteniled  on 
the  one  hand  that  a  vote  of  u  majority  of  the  stockholders  of  the  two  under- 
lying companies  is  suflicient  to  raitfy  the  new  :igreenienl,  wherena  on  the 
other  hand,  the  contention  is  made  that  as  the  new  plan  contemplates  n  change 
in  the  contracts,  it  is  neccKaary  to  secure  the  unaninioun  consent  of  the 
stockholders,  as  each  one  has  a  vested  interest  in  the  coiilrAct,  which  cannot 
be  lost  without  his  consent. 

TROLLEY  TRANSFER  TIME  LIMIT.  The  Supreme  Court  of  .Maryland 
has  held,  in  the  case  nf  Garrison  vs.  United  Railways  &  Electric  Company, 
that  a  statute  of  the  State  requiring  the  street  car  company  of  Baltimore  City 
to  give,  on  request,  to  each  passenger  paying  a  cash  fare  a  transfer  for  a  "con- 
tinuous" ride  does  not  prohibit  the  company  from  limiting  the  time  within 
which  a  transfer  can  be  us'cd.  It  was  further  held  that  when  the  time  limit 
of  a  transfer  issued  by  a  street  railway  has  expired  the  transfer  is  void  on  its 
face,  and  a  conductor  is  justified  in  refusing  to  honor  it,  and  in  demanding 
a  fare.  It  was  also  decided  that  when  a  conductor  has  given  a  passenger  a 
reasonable  time  and  opportunity  to  pay  his  fare  and  the  passenger  has  refused, 
and  the  conductor  has  commenced  the  process  of  ejecting  the  passenger,  the 
ejection  may  be  completed,  even  though  a  fare  be  tendered,  as  the  passenger 
has  forfeited  his  rights  as  such.  The  court  said  that  "in  the  nature  of  the 
case,  regard  being  had  to  the  character  and  magnitude  of  the  business  of  con- 
veying on  street  cars  hundreds  of  thousands  of  passengers,  it  would  seem  to 
be  a  very  proper  precaution  for  the  company  to  protect  itself  against  imposi- 
tion by  affixing  to  the  transfers  which  it  is  required  to  issue  a  limit  beyond 
which   they  should  not  be  available   for  use." 


Obituary. 


MR.  GEORGE  B.  STRONG  for  several  years  manager  of  the  Postal  Tel- 
egraph Company's  office  in  Saratoga,  died  last  week.  He  was  attached  to  the 
109th   Regiment,   New   York  Volunteer   Infantry,  during  the   Civil   War. 

COL.  M.  W.  OFFUTT.— Col.  Milton  W.  Offutt,  vice-president  of  the  Elec- 
tric Light  &  Power  Company,  of  Baltimore,  and  a  leading  Maryland  Democrat, 
died  at  his  home  in  Towson,  Md.,  last  week.  He  was  44  years  old,  and  inter- 
ested in  many  enterprises.  He  was  president  of  the  Maryland  Biscuit  Com- 
pany and  a  director  in  the  Towson  Bank. 


PERSONAL. 


.MR.  J.  M.  ANDERSON,  treasurer  of  the  Albert  &  J.  M.  Anderson  Manu- 
facturing Company,  of  Boston,  has  returned  from  a  short  trip  to  Europe. 

MR.  GEORGE  R.  BABCOCK  has  been  made  superintendent  of  fire  alarms 
and  police  telegraphs  at  Oakland,  Cal.,  in  place  of  Mr.  L.   E.  Flemming. 

MR.  JAMES  ROSS. — Owing  to  the  differences  between  the  directorate  of 
the  Dominion  Iron  &  Steel  and  the  Dominion  Coal  Companies,  Mr.  James  Ross, 
the  street  railway  capitalist,  has  resigned  as  president  and  director  of  the  for- 
mer company. 

THE  HON.  ALBERT  WARE  PAINK,  of  Bangor,  Me.,  who  has  just  passed 
his  ninety-first  birthday,  is  still  in  the  active  practice  of  his  profession,  the  law. 
He  is  president  of  the  Maine  Telegraph  Company.  He  has  voted  at  every 
Presidential  election  but  one  since  he  came  of  age,  when  President  Zach- 
ary  Taylor  was  elected. 

COL.  J.\MES  ALLEN,  U.  S.  Signal  Corps,  has  arrived  at  Seattle,  to  assume 
general  charge  of  the  laying  of  the  Seattle-Sitka  submarine  cable.  The  Sitka- 
Juneau  section  will  be  laid  first,  and  then  they  will  begin  at  Sitka  to  lay  the 
long  section  to  Seattle.  The  cable  has  been  taken  out  by  the  Texan  and  will 
be  laid  by  the  Burnside. 

MR.  C.  L.  HIBBARD,  who  for  the  past  few  years  has  been  Chicago  repre- 
sentative of  the  Varley  Duplex  Magnet  Company,  has  tendered  his  resignation, 
to  take  effect  Sept.  ist.  Mr.  Hibbard  will  take  charge  of  a  new  company 
which  will  manufacture  and  handle  several  electrical  specialties.  The  Chicago 
office  of  the  Varley  Company  will  temporarily  be  in  charge  of  Mr.  William 
Balke,  who  for  the  past  five  years  has  been  chief  inspector  at  the  Varley  fac- 
tory. 

MR.  GEORGE  STUART  LANE,  until  recently  of  the  General  Electric 
Company's  Schenectady  staff,  has  been  engaged  by  the  export  house  of 
Beeche  Duval  &  Co.,  Broad  Exchange  Building,  New  York,  to  proceed  to 
Chili  for  the  purpose  of  taking  charge  of  a  new  department  which  that  firm 
is  to  establish  for  the  handling  of  electrical  equipment,  machine  tools,  etc., 
for  sale  on  the  West  Coast  of  South  America.  Mr.  Lane's  headquarters  will 
be  at  Valparaiso. 

MR.  MARCONI  is  a  passenger  on  the  Cunard  Line  Steamship  Lucania, 
which  sailed  for  New  York  on  August  22.  During  the  voyage  across  the  At- 
lantic he  intends  to  make  important  experiments  in  wireless  telegraphy,  for 
which    apparatus   has    been    specially    fitted    to   the    masts   of   the   vessel.      These 
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experiments  will  be  made  with  the  object  of  ascertaining  the  actual  power  re- 
quired to  send  messages  certain  distances  on  moving  stations.  Mr.  Marconi  ex- 
presses confidence  in  llic  development  of  his  system  and  satisfaction  witli  tin- 
present  results. 

MR.  THOMAS  ESPY,  of  Kenton,  Ohio,  who  has  been  superintendent  of  the 
electric  light  plant  at  Waukesha,  Wis.,  has  accepted  the  superintendency  of 
the  Consolidated  Gas  &  Electric  Lighting  Company's  plant  at  Tiffin,  Ohio, 
owned  by  the  Kerlin  Bros.,  capitalists  of  Toledo.  They  also  own  the  plant  at 
Waukesha  and  several  others.  Mr.  Charles  B.  Evey,  who  was  formerly  chief 
engineer  of  the  Kenton  Gas  &  Electric  Company's  plant  and  who  has  been 
working  in  Columbus  for  some  time,  has  been  called  to  take  the  position  of 
chief  engineer  of  the  plant  at  Tiffin. 

MR.  FREDERICK  LEWIS  has  been  appointed  superintendent  of  the  Rock- 
ingham County  Light  &  Power  Company  at  Portsmouth,  N.  H.  D.  F.  Burritt, 
whom  he  succeeds  is,  it  is  understood,  going  to  Springfield  to  take  a  position 
there.  Mr.  Lewis  is  a  native  of  Haverhill,  Mass.,  and  married  there  also. 
After  graduating  from  the  Mass.  Institute  of  Technology  he  took  a  position 
with  the  United  Illuminating  Company  of  New  Haven.  He  was  connected 
with  that  corporation  for  fourteen  years.  For  the  last  three  years  he  has  been 
the  general  manager  of  the  General  Gas,  Electric  &  Power  Company,  of  Con- 
nersville,   Ind. 

ANDREWS-BEECH ER.-  Tlie  engagement  is  announced  of  Miss  Helen 
Horton  Beecher,  of  Ballston  Spa.,  a  daughter  of  the  late  George  Beecher  and 
a  niece  of  Judge  James  L.  Scott,  of  Saratoga,  to  Major  James  Madison  An- 
drews, Jr.,  of  the  Second  Regiment  National  Guard  and  assistant  general  man- 
ager of  the  selling  department  of  the  General  Electric  Company,  at  Sche- 
nectady. Major  Andrews  is  the  son  of  Capt.  and  Mrs.  James  M.  Andrews, 
whose  town  house  is  at  48  West  Fifty-seventh  Street,  New  York,  and  a  nephew 
of  William  D.  Ellis,  for  many  years  president  of  the  Ellis  Locomotive  Works, 
the   largest   property    absorbed   by   the   American    Locomotive   Company. 

MR.  C.  J.  GLIDDEN. — Post  cards  have  been  received  in  London  and 
Boston  as  to  the  arctic  automobile  trip  of  this  daring  telephonist  and  his  wife. 
One  of  the  most  recent,  dated  Sundesvall,  August  10,  says  he  reached  there 
the  second  day  out  from  Stockholm,  going  north.  He  had  done  190  miles  in 
eight  hours  without  any  delays,  and  got  a  great  reception  on  the  roads  from 
people  who  had  never  seen  an  automobile  before,  but  some  were  very  much 
frightened  and  ran  away  on  the  approach  of  the  machine.  On  the  first  day 
out  from  Stockholm  he  experienced  very  bad  roads,  but  the  last  three- 
quarters  of  the  journey  were  better,  though  not  what  could  be  called  good. 
He  adds  that   the    hotels    were   excellent   everywhere. 

MR.  JAMES  CORR  AND  MR.  W.  C.  GOULD,  electricians  for  the  New 
Omaha  Thomson-Houston  Electric  Light  Company  at  Omaha,  on  July  27  had 
what  might  have  proved  very  serious  accidents.  While  making  some  changes 
in  the  switchboard  connections  Mr.  Corr  accidentally  grasped  a  5,000-volt  lead 
with  both  hands.  While  the  wire  was  well  insulated  the  pressure  held  him 
fast  for  an  instant,  severely  burning  several  fingers  of  both  hands.  Fortu- 
nately he  was  able  to  kick  from  under  him  a  scaffolding  upon  which  he  was 
standing  in  time  to  release  his  grasp  and  thus  save  his  life.  Within  an  hour 
of  this  accident  Mr.  Gould  was  severely  burned  on  one  of  his  limbs  by  coming 
into  too  close  contact  between  a  5,000-volt  lead  to  a  transformer  and  a  grounded 
iron  bar  in  the  building,  thus  forming  a  grounded  circuit  through  his  body. 
Both   men   are  again  at  their  work  after   being  incapacitated   some  days. 


hDUCATIONAI. 


DREXKL  INSTITUTE,  Pliiladelphia,  has  issued  an  announcenum  m  u- 
school  of  Mechanical  and  Electrical  Engineering.  While  engineering  study  at 
Drexel  Institute  is  nearly  as  old  as  the  Institution  itself,  a  new  plan  of  organ- 
ization particularly  adapts  the  courses  to  the  requirements  of  young  men  who, 
after  completing  high  school  or  equivalent  education,  have  gone  directly  into 
commercial  engineering  work  only  to  find  themselves  handicapped  by  lack  of 
adequate  technical  training.  The  deficiencies  which  such  men  have  may  be 
made  up  in  these  courses  with  the  least  expenditure  of  time  and  money. 
These  special  two  year  courses  aim  to  be  as  thorough  and  comprehensive  as 
the  more  usual  ones  occupying  four  years.  They  are  only  completed  in  the 
shorter  time  because  the  practical  experience  of  the  student  in  mechanical 
drafting  and  in  shop  methods,  if  sufficient,  takes  the  place  of  similar  work  in  a 
four  year  curriculum;  and  because  a  greater  maturity  and  a  larger  outlook 
enable  him  to  advance  both  more  rapidly  and  more  surely.  The  moderate  ex- 
penditure required  for  tuition  and  books  opens  the  door  to  a  large  number  who 
could  not  consider  courses  of  the  more  usual  kind.  Full  details  are  given  in 
the  "School  of  Engineering"  circular  which  may  be  had  on  application  to  the 
Institute. 


^rabe  IRotes- 


ELECTRIC  EFFECTS  AT  LUNA  PARK.  -One  of  the  most  brilliant  illu- 
minating spectacles  in  and  around  New  York  is  the  exhibition  of  incandescent 
electric  lighting  at  Luna  Park,  Coney  Island.  Lamps  in  all  combinations  of 
shape  and  design  an4  with  colored  effects  make  a  harmonious  and  not  too 
dazzling  display.  In  the  decorative  work  have  been  used  a  large  number  of  the 
Norbitt  temporary  sockets  made  by  the  Crouse-Hinds  Electric  Company,  of 
Syracuse,  the  sale  taking  place  through  its  New  York  representative,  Mr.  F. 
M.   Hawkins. 

SAWYER-MAN  SUPPLY  DEPOTS.— To  facilitate  the  prompt  filling  of 
orders,  the  Sawyer-Man  Electric  Company  has  recently  established  a  dis- 
tribution depot  at  the  Central  Stores  of  the  Terminal  Warehouse,  in  West 
28th  Street,  New  York.  Here  are  kept  over  a  million  lamps  in  stock,  so 
that  any  and  all  calls  may  be  speedily  and  completely  answered.  A  similar 
depot  is  situated  at  30th  and  Market  Streets,  Philadelphia,  and  others  in 
Boston,  Buffalo,  Syracuse,  Pittsburg,  Charlotte,  Chicago,  Denver,  St.  Louis, 
Atlanta,    New   Orleans,    San   Francisco,    Seattle  and   other   centers   of   trade. 

INCANDESCENT  LAMP  ADVERTISING.— Writers  of  advertising  matter 
in  any  branch  of  trade  will  -find  much  to  interest  them  in  a  series  of  six  hand- 
some booklets  issued  by  tlie  Buckeye  Electric  Company,  Cleveland,  Ohio,  hav- 
ing for  an  object  to  set  forth  the  merits  of  the  Buckeye  incandescent  lamp. 
As  examples  of  the  art  of  effective  advertising  this  series  is  instructive  in 
plan,  matter  and  mechanical  execution.  The  first  of  the  scries  deals  with  the 
filament,  and  the  succeeding  ones  with  the  mount,  sealing  in,  exhausting,  pho- 
tometry and  final  inspection.  A  couple  of  well-executed  engravings  in  each 
case  illustrate  the  text,  which  is  short  and  directly  to  th"  point.  In  mechanical 
execution  the  booklets  are  of  surprising  excellence.  The  cover  designs  are  of 
real  artistic  merit,  the  subject  of  the  booklet  being  taken  in  each  case  for  a 
"motif."  In  each  booklet  the  subject  of  the  following  one  is  announced,  and 
the  advertising  matter  is  confined  to  the  sentence  "Better  buy  Buckeye"  on 
the  back  cover,  and  the  following  sentence  isolated  in  the  text;  "If  you  read 
all  of  our  series  of  booklets  you  will  know  something  of  lamp  manufacture  and 
its  difficulties,  and  why  a  good  !am|)  is  cheapest  to  buy." 
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12,148.  METHOD  OF  DETERMINING  THE  DIRECTION  OF  SPACE 
TELEGRAPH  SIGNALS;  John  S.  Stone,  Boston,  Mass.  App.  filed  Dec. 
16,  1902.  The  direction  whence  the  received  waves  come  is  determined 
by  receiving  the  waves  in  a  number  of  conductors  or  parts  of  conductors, 
in  conveying  the  oscillations  produced  therein  to  a  translating  device  and 
in  changing  the  positions  of  the  conductors  relatively  to  the  direction  of 
motion  of  the  waves  till  a  position  is  found  in  which  the  combined  effect 
upon  the  translating  device  of  the  several   oscillations  is  zero. 

736.345-  ELECTRIC  RAILWAY  SIGNAL;  Henry  A.  Amm.ann  and  Albert  D. 
Campbell,  Spokane,  Wash.  App.  filed  Nov.  19,  1902.  "^he  invention  relates 
to  the  details  of  construction  of  a  circuit  closer  to  be  attached  to  the  trolley 
wire  and  actuated   by   the  passing  trolley  wheel. 

736. 35'-      ELECTRIC    CABLE;    Karl    T.    Bennet,   Ilelsingborg,  and   Johan    T. 

Johansson,    Stockholm,    Sweden.      App.    filed    Oct.    25,    1901.  The    wires   of 

a   cable   are   arranged    at    the    four   corners   of   a   square   and  lield    apart    by 
sets  of  spacing  blocks  interlaced  between  them. 

736,362.  DYNAMO  ELECTRIC  MACHINERY;  Henry  Chitty,  South  Nor- 
wood, Eng.  .App.  filed  Nov.  14,  1902.  Relates  to  the  ventilating  passages 
of  the  machine,  those  formed  in  the  field  magnet  cores  being  in  line  with 
those  in  the  armature  core. 

736,390.  SECONDARY  BATTERY;  George  E.  Hatch,  puincy,  Mass.  App. 
filed  July  14,  1899.  A  storage  battery  in  which  rigid  supports  are  used 
for  the  active  material  of  the  positive  pole  electrodes  only;  the  active  sur- 
face of  the  other  plates  is  directly  exposed  to  the  action  of  the  electrolyte. 

736,393-  MEANS  FOR  CONTROLLING  ELECTRIC  OPERATING  APPA- 
RATUS; Karl  Hertwig,  Frar.kforton-the-Main,  Germany.  App.  filed  Dec. 
27,  1902.  A  push  button  system  for  electric  elevators  in  which  the  operation 
of  any  button  will  cause  the  others  to  be  locked  and  rendered  inoperative 
to  move  the  car. 

736,417.  ARMATURE  COIL;  Frank  A.  Merrick,  Johnstown,  Pa.  App.  filed 
Feb.    19,    1901.     The  invention   relates   to   the   manner   of   dispoging  of   the 


ends  of  the  coils  at  the  head  of  the  armature  so  that  they  will  occupy  but 
little  space. 

736,420.  SECONDARY  BATTERY;  Joseph  Middleby,  Jr.,  Maiden,  Mass. 
App,  filed  Nov.  22,  1899.  Details  of  construction  of  a  zinc-lead  storage 
battery  with  porous  separators  between  the  plates. 

736,432.  APPARATUS  FOR  ASCERTAINING  POSITION  RELATIVE  TO 
A  PREARRANGED  GUIDING  SYSTEM;  Robert  B.  Owens,  Montreal, 
Canada.  App.  filed  March  11,  1902.  A  submerged  electric  conductor  is 
located  along  the  course  to  be  followed  by  a  vessel,  a  shore  circuit  supplies 
the  conductor  with  a  current  which  creates  a  magnetic  field  within  which 
the  vessel  moves,  and  a  double-coil  indicating  device  carried  by  the  vessel 
is  effected  by  this  field  in  a  manner  to  show  the  vessel's  position  with  re- 
spect to   the  submerged   conductor. 

736.447-  ELECTRIC  SWITCH;  William  M.  Scott,  Philadelphia,  Pa.  App. 
filed  July   19,    1902.     Details. 

736,461.  ELECTRIC  MOTOR  AND  BRAKE;  Alfred  A.  Thresher,  Dayton. 
O.  App.  filed  June  17,  1903.  A  magnetically  released  friction  brake  for 
the  armature  shaft  is  located  between  the  armature  and  one  of  the  heads 
of  the  casing. 

736,476.  ELECTRICALLY  CONTROLLING  MOTORS  FROM  A  DIS- 
TANCE; William  Baxter,  Jr.,  Jersey  City,  N.  J.  App.  filed  .-Xpril  24,  1901. 
A  system  of  control  including  tlie  usual  motor  switches,  rheostats,  etc.,  for 
starting,  stopping  and  reversing,  an  electro-magnetic  device  which  actu- 
ates the  controller  and  an  operating  switch  located  at  a  distance  from  the 
latter  and  adapted  to  control  its  movement. 

736,4_83.  TELEGRAPHIC  TRANSMITTING  AND  RECEIVING  APPARAT- 
US; Georg  F.  R.  Blochmann,  Kiel,  Germany.  App.  filed  June  7,  1901. 
The  transmitter  is  contained  in  a  box  having  walls  opaque  to  the  emitted 
waves,  and  the  source  of  such  waves  is  placed  at  the  focus  of  a  lens  in 
the  wall  of  the  box  and  capable  of  refracting  the  rays.  The  receiving  de- 
vices are  located  in  a  similar  box  having  a  similar  lens  which  concentrates 
the  rays  at  a  particular  point. 

736,490.  ELECTRIC  DAMPER  REGULATOR;  Albert  M.  Butz,  Oakpark,  III. 
App.  filed  Feb.  24,   1902.     Details. 
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511.      KLKLTRIC  TRIP  MlllllANISM;   t  liarlri. 
Iiell.    Knni>nii   City.    M".      Apii.    lileil   Oct.   «,    iqoj. 
clrcliii  iiiaRiiclliim   fnlU  nml  iiuives  .1  vnlvr. 

54H.  i:l.i:(TRIC  .^^V.'^TKM  OF  TRANSMI.'^SIli.N':  Ki.liiit  A.  Kipliy. 
SlnMi(.>r.l.  livnn.  .\|.|..  I.lr.l  Iniu-  i.t.  ii)..j.  I'.li  ilnial  liansiiiission  ovrr  a 
line  wliicli  is  iu-IiIhi  |{r..iiiii1r.l  ni.i  itmneilnl  m<  a»  li>  fmin  n  iiiin|ilrtc 
liicuil.  A  capacity  i>  cciinccted  li>  each  cnil  ul  the  line  ami  electrical  div 
tnrl>ance»   created    at    either   emi    arc    received    hy    a      ■■=■•■'■'-  :..:..-    .... 

parnin>>  at  tlie  (ipposite  end  of  the  line. 

RAILWAY    Sir.NAI.;    Jen»    C.    Schrcuder. 
Vried  Sept.    J5.    lyoj.      Details. 

l.AMI'  SOC'KK.T:   Walter  A.   ih\irch,   llinnhanitim,   N.   Y. 

t),   iqoj.     DclaiU. 

PROCKSS  or  ZINCING  OUJKCTS  IIY  KI.KC  IROI.YSIS;  lunar 
Siirinay.  Ilndapesi,  .AiistriallunRary.  .\pp.  tiled  Nov.  17,  1900.  (tice 
page  346.) 

s8r.  SYSTKM  OV  KI.KtTRIC  MOTOR  C'ONTUOI.;  tiano  S.  Dunn  and 
"Kdwin  K.  ILniRlass,  Kast  OranRC.  N.  J.  App.  died  Jidy  2.  lyoj.  .\n  arith- 
metical mnlliple  vidlaRc  sy.<tem  is  ciiinliiiuil  with  a  secondary  system  of 
moliir  rcRiilation  so  as  to  ijivc  a  series  of  motor  s|ieeds  intermediate  of  the 
.sjiceds  at  successive  voltage  positions,  which  intermediate  .speeds  have  a 
uniform  percentage  dilTerencc   between  successive   speeds. 

Cl'T    Ol'T;    Willis    M.    UaU    and    Wilson    K.    Kldridge,    Waterhury. 


Ai 


tiled 


Relates   to   the  inountinK   of   the   terminals 


508. 

Cimn.     .^pp.  filed   I' eh.    .■.    igoj. 

on  the  liase  lilock. 

608.  HRAKK  AIM'AR.VTIS  1-OR  KI.l-XTKK  KAIl.WAV  OK  TK.\M 
WAY  \'K1IU"UKS:  lohan  G.  V.  I.ang,  I.ond..n.  Ktigland.  .\pp.  fded  heh. 
17.  1903.  .\ccording"  to  this  invention  the  automatic  retarding  function  of 
a  regenerative  motor  is  supplemented  hy  mechanic.il  or  other  selfactini; 
power  hrakes  and  these  two  braking  systems  arc  so  arranged  thai  upon 
any  failure  of  the  braking  function  of  the  primary  electric  equipment,  it 
would   be  automatically   replaced  hy   the   mechanical    braking   system. 

610  TROLLEY;  Louis  l.avagne  and  Louis  Bcrtrand.  Marseilles.  France. 
\pp.  filed  Feb.  21.  190J.  .\  trolley  guard  intended  to  |)revcnt  the  wheel 
from  leaving  the  wire  and  arranged  to  tilt  backward  when  an  obstruction 
is   encountered.- 

611  PROCK.SS  OF  EXTRACTING  ZINC  FROM  ITS  ORES:  Carl 
Gustav  Patrik  Dc  Laval.  Stockholm.  Sweden.  A|m>.  tiled  Nov.  15,  1900. 
(Sec  page  .346.) 

6i6  INDKWTOR  .\TTACIIMENT  FOR  liELLS:  Charles  E.  Monroe. 
'  New  York,  N.  Y.  App.  tiled  Jan.  5,  1903.  Details  of  an  annunciator 
which  is  secured  to  the  bell  hammer  and  changes  its  position  whenever 
the  hell  rings  to  indicate  the  fact  that  the  bell  has  been  operated. 
641  TROLLEY:  Thomas  P.  Scastrunk  and  James  P.  Archer,  Dallas. 
Texas.  App.  tiled  Jan.  14.  1903-  -V  device  permitting  the  wheel  to 
swing  or  tilt  in  passing  around  curves. 


736,50^.- 


-Circuit   Breaker. 


-,fififi-        MLLTIYOLTAGE     SYSTEM;     Clinton     E.     Woods.     Chicago,     HI. 

"a™  filed  June  12,  .902.  A  multivoltage  system  including  a  storage  bat- 
tVy  ^!^th  the  generatir  and  means  for  subjecting  the  armatures  and  field 
windings  of  virions  motors  to  the  several  potentials  of   the  system. 

736,669.      METHOD   OF   CLEANING   FILTERS;   Theodore  J.    Zoeller,   Nash- 


Mllr.  Teiin 
lliroiiuh  111.' 
thiit'by  v\\n 


'  ni    iif   rlrelriclly   it  paiiiird 
.lie    prmrncr    of    water    to 


filrd 


,.1(1.677       RESISTANCE  TI'IIK;   (  a»iM  r    llloom,    Ilriiofclyn,   N.    Y.     App. 

.March   j,    njoi.     A  eonipoiind  tube  within  the  layem  of  which  a  miklnncc 
eiiil   In  enibeihied   for   protection   and   iii»iilatioii, 

7.1''. 70,1,  CIRt  i:rr  IIUEAKKU  I'OR  Jl  MP  SPARK  tnll.S:  Arthur  II. 
Dcithti.  I- r.ii.kt<.n.  III. I.  A|tp.  Iilrd  ,\prd  ij.  190J.  A  vibrator  in  which 
ilir  anii.iiiiti  Hiilkrn  ii  haiiimrr  blow  on  11  upring  carryinu  one  of  the  eon 
liiil>  ami   ihiik  tiiHiitiii  a  nrparalion  at  each   movement. 

736.7JI.  IROILEY;  I'.dwanl  Hall,  Wlillriilcinr,  N.  Y.  App.  tiled  .May  iK. 
iqnj.      DrlaiU   of   a    liolley    wheel   guard. 

7.|(..7<j.  EI.KCTRK  R.MI.WAY  SYSTEM;  Timothy  Mahoncy,  San  Fran 
cmcn,   (ul.      App.    Iiltd    I'cb.    7.    Iguj.      A  clrcilil  cltiacr   for  aurfacc  contact 


Bl 


~& 


iim 


73''..S4H.     Electric   Syalcm  of    1  ranimiiiaion. 


KVlltelii' 
therein 
and   op. 


of    a    liermetieally    scaled    cftfting    haviiiK    a    pn'.trd    bar 
■  uiig  oil  its  axifi  by  a  magnet  carried  by  the  e.'ir  to  eloic 
.  lilt    between    the    feeiler    and    contact    button    or    rail. 


736.7i!!i.  ELECTRIC  FIRE  ALARM;  George  H.  .Martin,  Zaneaville,  f)hio. 
App.  filed  May  jj,  1903.  The  heal  of  a  conflagration  melta  a  fuae  plug 
and  permitH  a  weight  to  fall  into  a  pan  on  one  end  of  a  balanced  lever, 
which   then   swingii  and  cinseii  an  alarm  circuit. 

7,16.789.  ELECTROMAGNETIC  FRICTION  CLUTCH;  Wenzel  Schmrtrr 
and  Ileinricli  Ast.  Vienna.  Austria  Hungary.  Ap|i.  filed  July  10,  1902, 
The  mechanical  friction  is  created  between  two  nonmagnetic  surfaces  which 
do  not  permit  the  magnetic  surfaces  to  come  into  contact  with  each  other 
and   thus  "stick." 

736,794.  API'ARATI  S  FOR  CONTROLLING  THE  WORKING  OF  ELEC- 
TRICALLY-DRIVEN CARS:  AIexan<ler  Siemens,  Milford,  England.  App. 
filed  Feb.  10,  1902.  A  rotary  controlling  cylinder  operates  or  is  operated 
hy   an    electrically-controlled    three-position    armature   mounted    on    the   con- 
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736,667. — Multivoltage   System. 

Iroller  shaft;  the  train  circuit  comprises  relay  switches  having  two  definite 
positions;  circuits  and  resistances  all  controlled  by  these  switches  and  con- 
nected by  them  to  the  controller.  The  operations  in  passing  from  one 
stage  to  another  is  automatically  performed  by  means  of  the  resistance 
switches. 

736.816.  SYSTEM  OF  TRAIN  CONTROL;  Frank  E.  Case,  Schenectady, 
N.  Y.  App.  filed  Feb.  28,  1898.  One  of  the  earlier  systems  of  multiple 
unit  control  and  comprising  a  master  controller  having  power,  reversing 
and  brake  switches,  motor  controllers  having  power  reversing  and  brake 
switches,  and  mechanism  under  the  control  of  the  master  controller  for 
regulating  the  action  of  the  motor  controllers. 

736.817.  ELECTRIC  BRAKE;  Frank  E.  Case,  Schenectady,  N.  Y.  App. 
filed  Dec.  17,  1898.  In  a  system  where  the  motors  are  used  as  generators 
to  supply  current  for  operating  brake  shoes,  an  auxiliary  source  of  cur- 
rent is  used  to  increase  the  current  supplied  to  the  shoes  as  the  current 
generated  by  the  motors  decreases   with   the  decrease  of  momentum. 

736,868.  PROCESS  OF  DECOMPOSING  WATER  BY  ELECTROLYSIS; 
William  F.  Mason  McCarty,  Rockyridge,  Md.  App.  filed  April  22.  1902. 
For  the  production  of  oxygen  and  hydrogen  by  the  electrolysis  of  water, 
he  adds  to  the  water  one  pound  of  an  alkali  salt  to  each  1,000  pounds  of 
water  and  an  acid  in  the  proportion  of  i  of  acid  to  500  of  water. 

736,884.  ART  OF  ELECTRIC  SIGNALING;  Harry  Shoemaker  and  Homer 
C.  Snock,  Philadelphia,  Pa.  App.  filed  April  8,  1903.  A  method  of  in- 
creasing the  ffequency  of  an  undulatory  current  to  an  extent  to  make  the 
high-frequency  energy  available   for  use  in  a  wireless  telegra|)h  system. 

7.56,897.  TROLLEY  CATCH;  Morris  C.  White  and  Otho  C.  Duryea,  Los 
.\ngeles,  Cal.  .^pp.  filed  July  s,  1902.  A  spring-drum,  pawl  and  ratchet 
are  attached  to  the  trolley  pole  and  tripped  by  an  electro  magnet  in  the 
trolley  circuit  to  thereby  lock  the  cord  and  prevent  the  trolley  from 
rising. 

736,910.  FIELD  WINDING  FOR  ELECTRIC  MACHINES;  Emil  Ziehl, 
Berlin,  Germany.  App.  filed  Jan.  12,  1903.  The  reaction  of  the  armature 
on  the  field  magnet  is  neutralized  by  winding  the  field  with  the  three  cir- 
cuits of  a  three-phase  system,  one  of  which  furnishes  the  regular  field 
excitation   while  the  other  two  oppose  the  effects  of  armature   reaction. 

736.913.  METHOD  OF  DISRUPTING  .\RCS;  Frank  E.  Case,  Schenectady. 
N.  Y.  -App-  filed  Feb.  28,  1898.  The  arc  is  drawn  laterally  between  the 
contacts  and  through  a  magnetic  field,  and  then  expanded  in  the  direction 
of  movement  of  the  contacts  until   it    is   disrupted. 

736.914.  METHOD  OF  OPERATING  ELECTRIC  BR.YKES;  Frank  E.  Case. 
Schenectady.  N.  Y.  .\i>p.  filed  Dec.  17,  1898.  This  method  is  carried 
out  with  the  apparatus  dcscrilied  in  the  companion  patent   No.  736,817. 

736,917.  ELECTRICAL  SECTIONAL  FURN.\CE;  Augu.st  Eiraer,  New  York, 
N.  Y.     App.   filed  May  28,   1903.      (See  page  346.) 
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The  Saratoga  Convention. 

Although  this  is  an  early  and,  in  many  respects,  inconvenient 
season  of  the  year  for  street  railway  men  to  get  together,  the  meet- 
ing of  the  American  Street  Railway  Association  at  Saratoga  Springs 
during  the  current  week  has  been  a  far  greater  success  than  those 
interested  dared  hope.  After  all,  there  are  advantages  in  holding 
a  convention,  sometimes,  away  from  the  distractions  of  a  great  city ; 
and  as  this  is  the  end  of  the  Saratoga  season,  when  the  racing  is  all 
over  and  the  fashionable  crowd  has  flitted,  the  street  railway  men 
have  been  able  to  stick  to  business,  with  little  to  tempt  ihem  away. 
Hence,  while  the  attendance  has  been  large,  and  the  exhibition  of 
apparatus  well  up  to  the  standard,  the  papers  and  discussions  have 
been  quite  superior  to  the  average. 


It  will  be  interesting  to  note  in  the  future  how  far  the  division  of 
the  convention  work  between  three  bodies -meeting  at  or  about  the 
same  time,  affects  the  relative  importance  of  each.  While  we  do 
not  believe  that  the  standing  and  influence  of  the  parent  national 
body  will  suffer  in  any  way,  it  does  seem  to  us  that  the  work  of  the 
new  engineering  body  will  steadily  gain  in  recognition  and  put  it  on 
a  high  plane.  The  technique  of  the  art  is,  indeed,  one  of  its  most 
vital  considerations,  and  we  are  glad  to  see  the  mechanical  and 
electrical  association— to  use  only  part  of  its  long  name— start  out  so 
seriously  and  effectively  to  make  a  record  for  itself.  Indeed,  the 
excellence  of  such  work  must  prove  a  stimulus  to  the  ambition  of 
the  other  bodies,  and  these  in  turn  by  their  wise  dealing  with  the 
broad  topics  of  the  industry,  and  with  its  finances,  will  help  impress 
on  the  electrical  engineers  and  the  master  mechanics  the  value  and 
significance  of  every  attempt  to  improve  or  standardize  methods  and 
materials.  No  branch  of  the  industry  can  stand  alone;  all  are  of 
the  greatest  importance  for  its  development;  and  the  annual  con- 
vention with  its  free  and  frank  discussion  of  problems  and  difficul- 
ties is  the  best  way  known  as  a  supplement  to  the  publicity  of  the 
press  in  securing  an  equable  advance  all  along  the  line. 


Statistics  of  the  Aivierican  Electric  Light  Industry. 

There  is  a  satisfactory  substantiality  in  statistics  that  appeals  to 
the  argumentative  mind,  especially  when  the  statistics  and  the  argu- 
ments are  on  one  and  the  same  side.  But  woe  betide  the  inferences 
that  rest  upon  the  sands  of  incorrect  or  imperfect  statistics.  It  is 
the  first  duty  of  all  good  statistics  to  be  impartial,  and  the  second 
duty  to  be  complete,  and  not  fragmentary.  We  published  recently, 
at  page  212,  the  summary  of  an  important  series  of  statistics  issued 
in  a  preliminary  report  from  the  United  States  Census  Office,  con- 
cerning the  electric  light  and  power  central  station  industry  in  the 
United  States.  These  are  certainly  the  most  complete  and  trust- 
worthy data  that  have  yet  been  published  on  the  status  of  that  in- 
dustry, and  as  such  we  have  already  commented  on  them.  They 
convey,  moreover,  a  number  of  inferences  on  the  subject  of  munici- 
pal electric  lighting  that  are  more  valuable  than  all  the  tirades 
which  have  been  launched  on  either  side  of  this  much-vexed  ques- 
tion. They  show  that  nearly  one  plant  in  four  (22.5  per  cent)  of  all 
the  lighting  plants  (excluding  isolated  plants)  in  the  United  States, 
is  a  municipal  plant.  But  whereas  the  average  cost  of  a  private  plant 
is  about  $170,000,  the  average  cost  of  a  municipal  plant  is  $27,000. 
This  means  that  the  average  private  plant  is  about  six  times  as 
large  as   the  average  municipal   plant,   and  also   that    whereas   the 
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miinbcr  dI   muniiipal   plants  is  22.5  per  ccni  i>f  lli<-  tulal,  llie  cost 
of  iminicipal  plants  is  only  .)..)  per  cent  of  the  total  cost. 


In  regaril  to  gross  income,  the  data  show  that  tite  private  plants 
average  16.3  per  cent  on  their  cost,  and  the  municipals  average  31.6. 
In  this  respect  the  municipals  give  apparently  nearly  double  the  re- 
turn of  the  privates,  per  dollar  invested.  In  total  expense  of  opera- 
tion the  privates  show  an  average  of  13  per  cent  on  their  cost,  and 
65  per  cent  of  their  gross  income,  while  the  numicipals  show  an 
average  of  24  per  cent  on  their  cost,  and  68  per  cent  of  their  gross 
income.  Conscqiicntly,  in  regard  to  investment,  the  municipals  arc 
nearly  twice  as  expensive  as  the  privates;  but  in  regard  to  gross  in- 
come, the  relative  expense  of  operation  is  much  the  same.  The 
wages  per  horse-power  of  installed  plant  comes  out  very  nearly  the 
same  for  both  types,  being  nearly  $12  per  horse-power  per  annum. 
This  indicates  that  the  cost  in  wages  of  municipal  plants  is  sensibly 
the  same  as  that  of  private  plants.  The  cost  of  supplies  for  local 
companies  is  about  $12.50  per  horse-power  per  annum,  and  for  the 
numicipals  about  $15.30,  indicating  that  the  municipal  plants  are, 
relatively,  decidedly  more  expensive  in  materials.  This,  however, 
may  be  explained,  at  least  in  part,  by  the  small  average  size  of  the 
municipal  dynamos,  which  is  83.5  hp ;  while  the  average  size  of  the 
private  dynamos  is  nearly  twice  as  large,  or  137  hp.  The  items  of 
taxes  and  building  rent  are  relatively  too  low  for  the  municipal 
plants,  and  indicates  that  the  costs  both  of  installation  and  of  opera- 
tion are  somewhat  unduly  magnified  in  private  plants,  owing  to  their 
having  to  carry  the  full  burden  of  these  items,  from  which  the  mu- 
nicipals are  represented  as  almost  exempt.  It  is  not  fair  to  charge 
taxes  against  private  plants  and  to  charge  no  taxes  against  mu- 
nicipals. 


The  municipal  plants  carry  about  13  per  cent  of  the  total  arc 
lamps,  and  about  9  per  cent  of  the  total  incandescent  lamps,  show- 
ing that  municipal  arc-lighting  is  distinctly  more  in  vogue  than 
municipal  incandescent  lighting.  The  total  horse-power  in  munici- 
pal dynamos  is  just  about  10  per  cent  of  the  total  horse-power  in 
private  dynamos.  This  is  probably  the  fairest  basis  of  comparison 
between  the  two  t)rpes  of  plants.  The  private  plants  work  their  dy- 
namos distinctly  harder,  averaging  5.6  hours  daily  per  kilowatt  of 
generated  capacity,  against  4.75  for  the  municipals.  This  is  perhaps 
accounted  for  by  the  greater  share  of  short-hour  arc-lighting  carried 
on  by  the  municipals.  The  latter  virtually  operate  their  machines 
under  full  load  for  one  hour  daily  less  than  the  privates. 

The  average  salary  to  officials  and  clerks  is  $860  per  annum  for 
private  plants,  and  $482  per  annum  for  municipals.  This  means  that 
the  average  private  central  station  officer  is  nearly  twice  as  highly 
paid  as  the  average  municipal  officer.  As  regards  wages  to  work- 
ingmen,  the  comparison  is  more  nearly  uniform,  being  $650  per  an- 
num for  private  plants  and  $575  per  annum  for  municipals.  Assum- 
ing that  the  statements  filed  with  the  Census  Office  are  reliable,  they 
explode  the  theory  that  municipal  plants  are  always  operated  more 
extravagantly  than  private  central  stations ;  but  the  trouble  lies  in 
the  vagueness  of  municipal  figuring.  So  far  as  wages  are  concerned, 
the  reverse  appears  to  be  the  case.  The  figures  indicate  that  the 
average  municipal  plant  is,  in  general,  a  comparatively  small  arc- 
lighting  plant,  operated  without  extravagance,  under  the  watchful 
eyes  of  a  small  community.  Each  dollar  expended  in  labor  produces 
120  kw.-hours  per  annum  from  the  private  plants  and  104  kw.-hours 
per  annum  from  the  municipal  plants.  This  is  not  a  very  large  dis- 
parity, especially  if  the  relative  sizes  of  plants  be  considered.  Con- 
sidered in  another  way,  it  also  means  that  the  cost  of  wages  and 
superintendence  in  both  types  of  plants  is  not  far  from  one  cent  per 


kw.-hour  (0.85  cent).  At  this  rati-  \vc  ni.iy  reasonably  expect  mu- 
nicipal ]>lantii  to  increase  both  in  number  and  in  size,  but,  of  course, 
the  risk  involved  in  their  mismanagement  increases  as  thry  become 
larger  and  occupy  a  more  im|)ortunt  place  in  municipal  aflairs. 
Moreover,  it  is  niainly  in  large  cities  that  the  danger  of  mismanage- 
ment through  political  influences  is  greatest.  A  single  year  of  mis- 
manaKcmcnt  of  any  mechanical  plant  may  well  bring  about  disas- 
trous results  in  the  w.iv  of  depreciation  .md  it(  si  ruction. 


In  theory,  it  is  a  matter  of  very  little  consequence  whether  the 
electric  lighting  of  a  community  be  conducted  by  a  select  few  of 
ihcir  body  under  the  title  of  a  corporation,  or  by  the  same  men  un- 
der the  badge  of  that  larger  corporation  called  a  municipality.  In- 
cidentally and  practically,  however,  the  difl'crcncc  is  apt  to  be  con- 
siderable. The  adoption  of  a  certain  line  of  industry  by  a  govern- 
ment or  municipality  is  apt  to  be  subversive  of  competition,  and  of 
the  improvements  which  competition  develops.  On  the  other  hand, 
there  arc  possibilities  for  economy  when  the  governing  body  operates 
a  large  business,  which  the  ordinary  corporation  does  not  possess. 
Again,  the  modern  municipal  lighting  plant,  if  it  does  other  than 
plain  arc  lighting,  calls  for  the  exercise  of  considerable  technical 
skill,  and  political  methods  may  be  fatal  to  the  selection  of  men 
adequate  to  the  task.  For  these  reasons  the  question  of  municipal 
electric  lighting  is  one  of  the  most  interesting  sociological  questions 
of  the  day.  The  census  data  show  that  the  municipal  plants  employ 
10.7  per  cent  of  all  the  steam  power  used  in  central  station  lighting, 
but  only  3  per  cent  of  all  the  water-power  so  used.  This  may 
mean  that  municipalities  have  not  yet  seriously  undertaken  the 
transmission  of  water  power.  Of  constant  potential  dynamos  ex- 
pressed in  kilowatt  capacity,  both  alternating  and  direct,  the  mu- 
nicipal plants  have  8  per  cent,  while  of  the  constant-current  dy- 
namos they  have  19. 3  per  cent,  a  disparity  w-hich  again  indicates  the 
tendency  towards  the  easier  and  limited  arc-lighting  in  existing 
municipal  central  stations. 


Wireless  Telegraphy  in  its  National  Aspect. 

We  are  pleased  to  be  able  to  record  that  all  reports  of  the  Tiaval 
and  military  manoeuvers  indicate  that  wireless  telegraphy  has  proved 
a  most  successful  arm  of  the  information  service.  Last  year,  as  our 
readers  will  remember,  the  wireless  service  played  no  part  in  the 
operations,  and  the  attempts  made  to  utilize  it  to  a  certain  extent 
were  abject  failures.  It  is  most  gratifying  to  record  the  present  im- 
provement in  the  situation,  both  as  evidence  of  the  growth  in  the  art 
and  as  proof  that  the  naval  and  military  authorities  have  finally 
awakened  to  the  necessity  of  keeping  up  with  the  times.  With  the 
enormous  extent  of  coast  line  to  be  guarded,  the  value  of  wireless 
telegraphy  to  the  United  States  is,  or  ought  to  be,  exceptionally 
great,  but,  as  usual,  the  procrastination  bureau  is  just  a  few  laps 
behind  in  the  race  and  has  done  this  year  what  it  should  have  done 
year  before  last.  Every  improvement  in  the  material  of  war  has 
been  taken  up  here  long  after  its  importance  has  been  acknowledged 
elsewhere,  and  thus  wireless  telegraphy  is  in  nowise  exceptionally 
treated.  We  hope  that  the  advent  of  General  Staff  methods  will  re- 
sult in  greater  promptness  in  taking  up  various  improvements,  and 
in  particular  that  the  wireless  service  will  be  systematically  de- 
veloped, not  only  for  coast  guard  work,  but  for  general  communica- 
tion between  military  and  naval  posts.  This  latter  use  might  con- 
ceivably be  of  enormous  importance.  It  is  utterly  absurd  for  the 
military  communications  of  the  government  in  time  of  need  to  be 
dependent  entirely  on  the  overhead  w'ires  of  private  corporations, 
even  temporarily.  However  loyally  such  corporations  may  subordi- 
nate their  service  to  government  necessities,  the  mere  chance  of  fatal 
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interruption  of  wires  is  reason  enough   for  an  independent  system 
of  communications. 


speed  of  thirty  revolutions  per  second,  and  so  on.  Hence  traps  can 
be  set  to  catch  the  higher-speed  fluxes,  while  the  fundamental 
travels  undisturbed. 


I 


If  the  government  is  to  take  up  wireless  telegraphy  as  it  should 
for  the  purposes  of  national  defense,  it  is  absolutely  necessary  that 
it  should  be  possible  to  prevent  casual  or  wilful  interference  with 
government  messages.  If  this  end  can  be  reached  by  some  method 
of  working  we  do  not  see  anything  feasible,  save  governmental  con- 
trol of  the  whole  wireless  situation.  The  recent  conference  abroad 
looking  to  international  regulation  of  wireless  telegraphy  was  a  very 
necessary  step,  and  unless  the  rival  systems  can  or  will  abstain  from 
interfering  with  each  other  they  will  undoubtedly  feel  the  heavy 
hand  of  the  government  in  a  way  that  will  be  distinctly  unpleasant. 
In  short,  the  syntonic  bluff  is  in  a  fair  way  to  be  called.  The  possi- 
bility of  non-interference  has  been  loudly  and  insistently  proclaimed 
by  the  advocates  of  all  the  wireless  systems ;  it  has  been  attested  by 
engineers  who  ought  to  know  the  facts,  and  yet  when  put  to  the 
test  of  trial  interference  seems  to  be  painfully  in  evidence.  If  it 
can  be  effectively  suppressed  it  is  "up  to"  the  wireless  gentlemen  to 
suppress  it  without  further  delay.  If  it  cannot  be  suppressed  then 
the  necessities  of  national  defense,  in  this  country  and  elsewhere, 
will  compel  united  action  to  preserve  the  integrity  of  the  military 
and  naval  communications.  We  believe  that  this  question  of  inter- 
ference is  of  so  fundamental  commercial  importance,  so  far  trans- 
cending all  the  other  problems  in  hand,  that  until  it  is  settled  wire- 
less telegraphy  will  make  very  slow  progress.  It  is  of  no  particu- 
lar importance  to  establish  a  trans-Atlantic  service  if  it  is  to  result 
in  crippling  coastwise  service,  or  is  to  be  demoralized  by  any  rival 
experimenter  who  sets  up  shop  within  a  few  hundred  miles  of  the 
termini.  Long-distance  wireless  telegraphy  is  indeed  a  splendid 
achievement,  but  it  is  fruitless  unless  serviceable  all  day  and  every 
day,  and  free  from  accidental  or  malicious  interference.  And  to 
comment  on  another  phase  of  the  wireless  telegraph  situation,  it  is 
indeed  a  pity  that  one  of  the  finest  discoveries  of  the  age  has  become, 
through  the  manner  in  which  it  is  exploited  commercially  and  the 
utterly  undignified  squabbles  to  which  it  gives  rise,  a  subject  with 
which  the  public  is  getting  heartily  disgusted. 


Magnetic  Flux  Sifters. 

An  interesting  principle  in  rotary  field  alternating  current  trans- 
formers as  applied  by  M.  Maurice  Lcblanc  to  the  problem  of  cur- 
rent rectification  is  described  in  a  recent  issue.  The  fundamental 
problems  may  be  stated  under  various  forms.  Thus,  given  an  alter- 
nating-current e.m.f.  of  an  irregular,  or  complex-harmonic  type,  it 
is  required  to  transform  it  into  an  e.m.f.  of  the  simple  harmonic 
type.  Or,  required  a  transformer  which  when  supplied  with  a  com- 
plicated wave  of  alternating  e.m.f.  at  its  primary  terminals,  shall 
deliver  a  simple  alternating  wave  of  e.m.f.  at  its  secondary  ter- 
minals. Or,  required  a  transformer  which  shall  sift  out  harmonics 
from  the  current  it  delivers.  The  simple  alternating-current  wave 
is  the  type  to  which  designers  of  alternating-current  machinery  tend 
to  follow.  It  is  not  only  the  simplest  in  computation,  but  is  also 
the  simplest  in  operation.  It  is  true  that  the  alternating-current 
transformer  consumes  less  energy  in  hysteresis  when  supplied  by 
peaked  e.m.f.  waves,  than  when  supplied  by  sinusoidal  waves,  other 
things  being  equal ;  but,  on  the  other  hand,  the  sinusoidal  wave  is 
easier  to  rectify,  and  easier  to  transmit  to  long  distances.  Near  the 
beach,  and  over  shallow  water,  the  ocean  waves  are  sharper-peaked, 
but  over  the  great  expanses,  and  for  long  distance  transmission,  the 
ocean  swell  is  sinusoidal  in  profile.  In  the  rotary-field  magnetic 
circuit,  harmonic  magnetic  fluxes  circulate  with  different  speeds. 
If  the  fundamental  flux  rotates  w-ith  a  speed  of,  say,  six  revolutions 
per  second,  the  triple  harmonic  flux  rotates  with  a  speed  of  eighteen 
revolutions  per  second,  the  quintuple  harmonic  flu.\   rotates  with  a 


In  the  case  considered,  the  transformer  behaves  as  though  it  had 
a  short-circuited  secondary  winding  for  the  harmonics.  The  com- 
pensating secondary  windings  act  like  short  circuits  to  all  fre- 
quencies above  the  fundamental,  and  have  no  effect  on  the  funda- 
mental. In  the  closed  voltaic  circuit,  the  principal  law  is  that  the 
total  electromotive  force  in  the  circuit,  including  potential  difference, 
must  be  equal  to  zero.  That  is  to  say,  the  algebraic  sum  of  the 
electromotive  forces,  plus  the  drops  of  pressure  due  to  current  flow, 
must  be  equal  to  zero.  In  the  magnetic  circuit  the  principal  law  is 
that  the  .total  magnetomotive  force  in  the  circuit  must  be  equal  to 
zero,  including  potential  difference.  That  is  to  say,  the  total  number 
of  ampere-hours,  including  the  drop  of  gilbertage,  due  to  magnetic 
flux  traversing  the  reluctance  of  the  circuit,  must  be  equal  to  zero. 
Consequently,  in  a  short-circuited  transformer  receiving  a  constant 
primary  current,  and  therefore  a  constant  primary  magnetomotive 
force,  the  secondary  ampere-turns  adjust  themselves  automatically 
into  equality  of  magnitude  and  opposition  of  phase  with  the  pri- 
mary ampere-turns,  so  that  the  resulting  magnetomotive  force  is 
practically  nil.  The  power  absorbed  from  the  primary  circuit  is 
confined  to  the  losses  of  power  in  the  copper  and  iron  of  the  trans- 
former. Similarly,  if  a  transformer  be  provided  with  two  separate 
secondary  windings,  one  of  which  is  short-circuited,  while  the  other 
is  connected  to  a  secondary  circuit,  the  former  will  absorb  the  entire 
primary  m.m.f.,  and  no  appreciable  power  w-ill  be  developed  in  the 
latter. 

The  transformer  in  question  virtually  provides  short-circuited  sec- 
ondary windings  for  the  harmonic  frequencies,  and  a  non-short- 
circuited  or  working  secondary  winding  for  the  fundamental  fre- 
quency. By  this  means  the  magnetomotive  force  of  the  harmonic 
current  components  is  neutralized  by  the  short-circuiting  currents, 
without  sensible  waste  of  power,  while  the  magnetomotive  force  of 
the  fundamental  current,  which  is,  of  course,  sinusoidal,  is  left  free 
to  be  neutralized  by  the  working  secondary  sinusoidal  current.  This 
working  sinusoidal  current  absorbs  power  from  the  primary  circuit. 
The  resulting  arrangement  constitutes  a  harmonic  sifter.  The  har- 
monic magnetic  fluxes  are  not  suppressed  in  the  magnetic  circuit, 
but  only  modified  in  phase.  They  are,  however,  confined  in  their 
operation  to  producing  secondary  magnetomotive  forces  that  are 
almost  devoid  of  power ;  since  they  produce  a  certain  number  of 
amperes  and  ampere-turns  in  short-circuited  windings  that  have 
but  little  resistance.  Incidentally,  the  principle  is  sought  to  be  ap- 
plied to  a  converter  of  the  non-rotary  type.  This  machine  is  pro- 
vided with  a  closed  magnetic  circuit,  although  the  magnetic  flux 
rotates.  The  brushes  for  the  direct-current  delivery  also  rotate  at 
synchronous  speed,  and  for  adjustment  of  the  direct  e.m.f.,  the 
poles  of  the  brush-driving  motor  are  shifted  mechanically. 


If  such  a  type  of  current-rectifier  could  be  successfully  developed 
in  large  sizes,  there  would  be  considerable  advantage  in  having  the 
windings  and  magnetic  cores  all  stationary,  and  no  moving  parts 
except  the  brushes.  With  such  rectifying  machinery  in  general  use, 
the  term  "rotary  converter,"  which  is  now  supererogatory,  would 
be  almost  rendered  necessary.  The  term  "converter,"  which  is  now 
sufficient  to  define  machines  whh  rotating  armatures  for  converting 
alternating  currents  to  direct  currents  would  no  longer  be  adequate. 
A  condenser,  or  a  choking  coil,  serves  in  the  voltaic  circuit  to  sift 
out  alternating  currents  from  continuous  currents.  The  principle 
above  discussed  serves  in  the  magnetic  circuit  to  sift  multiple  fre- 
quency fluxes  from  the  fundamental. 
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Mr.  Wcstinuhousc  on  the  Third  Rail. 


The  iV«ii  Vork  Tiint-i  of  Sept.  I  iirmts  a  letter  over  the  signature 
of  Mr,  George  VVcstingliou.sc,  wliich  is  reproduced  in  full  below: 

"The  public  as  well  as  those  flii.incially  interested  in  the  develop- 
ment of  electric  traction  should  feci  indebted  to  the  Times  for  its 
thoughtful  editorial  articles  on  the  recent  I'aris  underground  electric 
railway  accident  in  which  it  makes  doubly  clear  by  ([uoting  Mr. 
Yerkcs  that  combustible  materials  should  be  avoided,  particularly 
in  train  construction  and  in  station  work  of  underground  and  ele- 
vated railways. 

"I  agree  with  the  Timi's  that  the  lessons  to  be  drawn  from  this 
accident  are  important,  and  believe  they  will  lead  to  the  adoption 
of  apparatus  and  methods  which  ought  to  make  an  electrically- 
propelled  train  as  safe  as  one  drawn  by  a  steam  locomotive,  and 
thus  insure  a  realization  of  the  great  advantages  of  the  former. 

"The  supreme  importance  of  the  subject  prompts  me  to  again 
urge  such  a  revision  in  the  heretofore  accepted  plans  as  will  insure 
safety  to  passengers  and  employees,  as  well  as  the  avoidance  of 
ultimate  great  losses  to  companies  operating  electric  railways. 

"It  will  be  recalled  that,  following  the  collision  between  steam- 
propelled  trains  in  New  York  City  in  the  Fourth  Avenue  tunnel 
on  the  New  York  Central  Railroad  in  January,  1902,  involving 
great  loss  of  life  due  to  escaping  steam,  there  was  an  exciting  dis- 
cussion of  the  event,  with  a  widespread  expression  of  a  belief  that 
had  such  trains  been  operated  by  electricity  there  would  have  been 
no  loss  of  life;  and  for  days  almost  the  entire  press  of  New  York 
devoted  columns  to  the  subject  and  urged  prompt  legislation  which 
would  compel  the  New  York  Central  Railroad  Company  to  use 
electricity  instead  of  steam  for  the  operation  of  its  trains  within 
the  city  tunnels. 

"Having  had  a  long  experience  in  matters  pertaining  to  the  safe 
working  of  railway  trains  and  having  acquired  a  very  considerable 
knowledge  of  the  power  and  peculiarities  of  electricity,  I  believed 
I  might  do  a  public  service  by  drawing  attention  through  the  press, 
to  the  elementary  fact  that  the  electric  operation  of  trains  could 
not  lessen  some  of  the  risks,  but  might,  on  the  contrary,  add  new 
ones  of  a  serious  character,  and  I  therefore  wrote  a  letter  which 
you  published  in  your  columns  at  the  time,  and  which  has  recently 
been  extensively  republished. 

"That  letter  was  criticized  favorably  by  some,  but  was  belittled 
and  denounced  by  interested  parties  as  calculated  to  impede  the 
introduction  of  electricity  for  traction  purposes. 

"Since  then  as  a  result  of  that  discussion,  there  have  undoubtedly 
been  great  improvements  demanded  and  made  in  the  character  of 
electrical  apparatus  for  railway  use ;  but  as  often  happens,  it  has 
required  an  awful  experience  to  bring  home  to  those  charged  with 
the  responsibility  of  guarding  against  railway  accidents  the  fact  that 
there  is  no  margin  for  use  in  tunnels  of  combustible  material  in 
proximity  to  a  heavily-charged  electric  conductor. 

"The  recent  injury  to  a  number  of  workmen  engaged  upon  the 
elevated  railway  is  only  another  illustration  of  the  need  for  a 
revision  of  the  plans  which  have  heretofore  prevailed  and  which 
have  evidently  been  regarded  by  many  railway  officials  as  reasonably 
safe. 

"The  realization  of  the  great  cost  of  such  an  accident  as  the 
recent  one  in  Paris,  regardless  of  the  horror  of  it,  will  undoubt- 
edly cause  the  plans  already  decided  upon  to  be  most  carefully 
reviewed,  and  should  bring  to  the  officials  of  the  companies  inter- 
ested the  highest  skill  in  determining  the  requirements,  the  com- 
pliance with  which  will  render  the  carrying  of  passengers  on  trains 
operated  by  electricity  as  safe  at  least  as  if  propelled  by  other  means. 

"It  seems  almost  axiomatic  that  the  third  rail  should  only  be 
charged  with  electricity  when  required  to  operate  a  train ;  that  there 
should  never  be  more  electric  energy  at  any  point  of  a  third  rail 
than  sufficient  to  operate  one  train ;  that  the  electric  machinery 
required  upon  a  train  should  be  reduced  to  a  minimum,  and  should 
be  so  located  as  to  be  under  the  convenient  supervision  of  the  train 
attendants ;  and  in  all  tunnel  and  elevated  railroad  work  there 
should  be  no  material  to  create  fire  or  dense  smoke. 

"The  following  requirements,  among  others,  can  easily  be  com- 
plied with,  and  are  respectfully  suggested  for  consideration  and 
discussion : 

"i.  Trains  to  be  constructed  of  jron  or  steel,  with  the  interior 
finish  of  incombustible  materials.  2.  The  division  of  the  third  rail 
for  the  supply  of  electric  current  into  suitable  sections,  each  section 
being  supplied  with   current  only  when  required  to  propel  a  train. 


J.  The  linntalion,  by  suitable  devices,  of  the  amount  of  current 
supplied  ic>  each  section,  so  that  in  the  event  of  a  short-circuit  on 
the  tr.iui  the  current  will  be  automatically  and  instantaneously  cut 
off  at  a  point  some  distance  from  such  section  of  the  third  rail.  4. 
Provision  for  the  cutting  ofT  of  the  current  from  each  supply  section 
of  the  third  rail  at  the  will  of  the  motorman.  5.  No  other  live 
conductors  than  the  third  rail  to  be  in  close  proximity  to  the  line. 
().  No  wires  carrying  high  voltages  except  upon  motor  cars,  and 
motor  cars  only  at  the  ends  of  a  train. 

"The  state  of  the  electric  art  has  so  advanced  that  compliance 
with  the  foregoing  re<iuireineiits  is  simply  a  matter  of  additional 
expense,  incompar;ible,  however,  to  the  financial  losses  which  the 
companies  will  suffer  if  they  do  not  make  the  electric  operation  of 
their  railways  absolutely  safe. 

"Believing  the  foregoing  requirements  can  be  complied  with,  I 
have  read  with  amazement  the  opinions  quoted  in  your  Friday's 
issue  under  the  heading:  "No  Device  to  Stop  Third-Rail  Killings." 
I  am  sure  Mr.  Hcdley  must  have  been  misquoted  in  regard  to  the 
[lossibility  of  collisions  due  to  the  temporary  shutting  off  of  the 
current  from  the  third  rail,  for,  as  a  matter  of  fact,  the  stopping 
of  the  trains  on  the  elevated  railway  is  not  in  the  slightest  degree 
affected  by  the  temporary  cessation  of  the  current  on  the  third  rail. 

"It  is  true,  however,  that  the  system  of  train  control  in  use  upon 
the  elevated  road,  and  which  has  been  ordered  for  the  rapid  transit 
trains,  is  so  organized  that  its  correct  operation  is  dependent  upon 
a  constant  supply  of  current  to  the  third  rail,  and  that  therefore 
the  division  of  the  third  rail  into  sections  and  the  temporary  supply 
of  current  only  as  needed,  might,  with  the  existing  system  of  train 
control,  be  inoperative;  but  there  are  available  well-tried  controls 
which  are  operative  regardless  of  a  temporary  interruption  in  the 
supply  of  current. 

"It  is  well  and  sorrowfully  recognized  by  our  great  railway  engi- 
neers that  early  mistakes,  due  to  inexperience,  in  the  dimensions 
adopted  for  tunnels,  gauge  of  track,  and  in  the  method  of  coupling 
cars  have  established  practices  which  cannot  now  be  escaped  from 
because  of  the  necessity  for  a  uniform  practice,  in  the  points  cited, 
on  connecting  railways. 

"The  advantages  to  accrue  from  this  necessity  for  uniformity  in 
railway  practice  to  that  concern  which  can  secure  the  adoption  of 
its  plans  covered  by  patents  has  led  to  a  commercial  rivalry,  the 
influence  of  which  for  evil  cannot  well  be  appreciated.  This  intense 
rivalry  between  the  two  great  electric  manufacturing  companies  of 
the  country,  each  enjoying  the  same  rights  under  numerous  patents, 
has  undoubtedly  led  to  a  great  improvement  in  the  electric  art,  but 
to  that  rivalry,  where  none  should  exist,  can  also  be  attributed  much 
of  the  cause  for  the  present  alarm  concerning  the  unsatisfactory 
method  of  electric  operation  of  trains. 

"If,  therefore,  a  frequently-adopted  practice  be  adhered  to,  viz.: 
that  having  already  expended  a  large  sum  for  electric  plant  and 
equipment  of  a  certain  character,  there  must  hereafter  be  used  for 
extensions  and  upon  connecting  lines  only  such  apparatus  and 
methods  as  will  fit  in  with  the  existing  plans,  however  imperfect  they 
may  be,  then  there  is  small  hope  for  a  safe  system  of  electric  traction. 

"The  most  recent  accident  on  the  Paris  underground  railway, 
where  passengers  were  frightened  and  jumped  from  the  train,  illus- 
trates how  necessary  it  is  to  so  install  electric  apparatus  that  there 
can  be  no  such  alarming  occurrences. 

"Being  sure  of  my  ground  and  of  the  necessity  for  public  pressure 
in  securing  the  desired  reforms,  and  with  a  full  belief  that  electric 
traction  can  be  made  safe,  I  am,  respectfully  yours,"     [Signature.] 

In  commenting  on  the  letter,  the  Times  says  that  Mr.  Westing- 
house  touches  upon  one  difficulty,  the  remedy  for  which  is  not  easily 
found.  "That  is  the  absence  of  anything  approaching  standardiza- 
tion in  electrical  equipments,  and  the  fact  that  when  one  patented 
system  is  adopted,  however  defective  experience  may  show  it  to 
be,  additions  and  extensions  must  be  made  in  conformity  with  it, 
thus  in  some  degree  blocking  the  way  for  progress  in  the  direction 
of  as  complete  provision  for  safety  as  the  advancing  state  of  the 
art  might  permit.  This  points  in  a  direction  which  may  mean  the 
extinction  of  existing  commercial  rivalries  in  the  manufacture  of 
electrical  appliances — something  difficult  of  accomplishment  w-hile 
valuable  basic  patents  remain  vital  and  operative.  The  progress 
is  toward  standardization  in  electrical  equipment,  but  the  ultimate 
is  not  likely  to  be  attained  as  long  as  the  field  is  divided  bet\Veen 
two  controlling  concerns  in  sharp  and  active  competition.  If  the 
suggestion  of  Mr.  Westinghouse  foreshadows  the  merger  of  his 
interests  and  the  interests  of  the  General  Electric,  it  will  be  of  great 
moment  to  a  great  many  people." 
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Central  Avenue  Power  Station,  Kansas  City,  Kan. 

I — 

By  H.  S.  Badger  and  G.  E.  Schreiber. 

AMONG  the  recent  installations  of  power  plants   in   the   West 
is   the  Central   Avenue   Power   Station   of   the   Consolidated 
Electric  Light  &  Power  Company,  of  Kansas  City,  Kan.     By 
reason  of  its  size  and  modern  equipment  in  both  the  mechanical  and 
electrical  features,  a  detailed  description  of  the  plant,  will  no  doubt 
prove  of  interest  to  central  station  engineers. 
The  plant  was  designed  and  equipped  to  furnish  light  and  power 


thoroughfare  forms  the  artificial  division  line  between  the  two  cities. 

At  the  time  of  the  inception  of  the  Central  Avenue  Station  the 
power  and  lighting  service  for  these  two  cities  was  supplied  by  a 
number  of  scattered  stations,  which,  owing  to  the  continually  in- 
creasing demand  for  light  and  power,  were  unable  to  economically 
supply  the  service ;  thus  the  Central  Avenue  Station  as  a  central 
power  station  was  designed  to  supplant  these  scattered  stations. 

This  was  the  purpose  for  which  the  jjiant  was  originally  designed, 
but  before  its  completion,  by  an  agreement  between  the  Consolidated 
Electric  Light  Company  and  the  Metropolitan  Street  Railway  Com- 


FIG.   I. — ^VIEW  OF  EXTEKJwi.  v,i     I'OWER  STATION. 


FIG.  3. — FOUNDATIONS  OF  POWER  STATION. 

pany,  of  Kansas  City,  Mo.,  necessary  changes,  to  be  explained  later, 
were  made  in  the  switchboard  equipment,  so  that  besides  supplying 
lighting  and  power  service,  power  is  furnished  for  the  rotary  sub- 
stations of  the  Metropolitan  Company,  for  their  street  railway  serv- 
ice. In  consequence  of  this  agreement  some  of  the  old  power  stations 
will  continue  in  operation  until  the  completion  of  an  immense  plant 
now  being  built  by  the  Metropolitan  Company,  and  to  be  known  as 
the  Missouri  River  Power  Station. 

BUILDING. 

The  site  of  the  Central  Avenue  Power  Station  is  on  the  east  bank 
of  the  Kaw  or  Kansas  River,  where  water  for  condens- 
ing purposes  is  at  hand  on  one  side  and  convenient  rail- 
way facilities  are  on  the  other.  The  superstructure  of  the 
building  is  of  steel  frame  and  brick  construction,  and 
the  foundation  walls  are  of  concrete.  The  exterior  ap- 
pearance of  the  building  is  plain,  the  general  design 
being  shown  in  Fig.  i.  The  general  dimensions  of  the 
building  between  the  steel  columns  are  117  ft.  10  in.  x 
172  ft.  A  curtain  wall  divides  the  building  into  two 
main  compartments,  the  engine  room  and  the  boiler 
room,  the  former  being  60  ft.  x  17  ft.,  with  a  height 
under  the  roof  truss  of  51  ft.  and  the  latter  55  ft.  x  171 
ft.,  with  a  height  of  30  ft.  under  the  roof  truss. 

Owing  to  the  alluvial  soil  of  the  bank,  the  foundation 
walls  are  supported  on  piling  in  order  to  secure  a  firm 
and  solid  foundation.  The  piles  were  driven  to  a  depth 
of   about    40    ft.    in    groups    directly    under    the   places 
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Fig.  2. — Cross-Section  of  Power  Station. 


to   Kansas   City,   Mo.,  and   Kansas   City,   Kan.     As   far  as  electric 
service  is  concerned  these  two  cities  are  one  community,  for  a  busy 


at  which  the  steel  colunms  were  to  rest  on  foundation  walls.     The 
lower  portion  of  the  foundation  walls  is  a  series  of  arches  whose 
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ubiitiiii-iith  ri.sc  I'ruiii  tlic  several  groups  oi  piling,  l-'ig.  3  is  uii  clc- 
vatiuii  of  a  portion  of  the  foundation  walls  clearly  showing  the 
maimer  in  which  the  walls  start  from  the  piliiiK  'I'he  tups  of  tlic 
arches  arc  two  Icct  bi-low  the  engine  room  hasciiiciit,  whose  elevation 
is  jao  ft.  The  foundation  walls  arc  built  up  to  elevation  330.5, 
which  is  18  in.  below  the  engine  room  (lour  level.  From  this  eleva- 
tion the  .steel  work  and  brick  superstructure  starts. 

The  boiler  and  cnKinc  room  floors  arc  at  the  same  level.  Only 
that  portion  of  the  boiler  room  basement  floor  back  of  the  ash  pits 
is  down  to  the  same  level,  as  the  engine  room  basement  floor.  The 
portion  of  the  boiler  room  basement  in  front  of  and  to  the  back  of 
the  ash  pits  is  4  ft.  3  in.  above  this  level.  This  dilTercncc  in  level 
in  the  boiler  room  basement  was  made  to  provide  for  a  future  in- 
stallation of  cconomi/crs  back  of  the  ash  pits. 

The  engine  room  and  boiler  room  floors  arc  of  expanded  metal, 
concrete  and  slecl  I-beam  construction.  Only  that  portion  of  the 
floors  in  engine  and  boiler  rooms  around  the  present  apparatus  has 
been  installed,  thus  leaving  large  wells  in  both  rooms,  which  space 
will  be  taken  up  by  future  installations. 

All  of  the  auxiliary  steam  apparatus,  excepting  the  feed  water 
heater  and  boiler   feed  |)unips.  which  arc  placed  on   a   wing  of  the 


FIG.   4. — VIEW   OF   ENGINES    FROM    TOP  OF   SWITCHBO.ARD. 

boiler  room  floor,  are  located  on  the  engine  room  basement  on  the 
north  side  of  the  present  engine  foundations.  On  the  opposite  side 
of  the  engine  foundations  are  located  the  transformers,  oil  switches 
and  high-tension  bus-bars.  The  steam  engine,  which  is  belted  to  the 
exciters  on  the  engine  room  floor  above,  is  located  near  the  west 
building  wall  between  the  engine  foundations.  A  Whiting  three- 
motor,  30-ton,  electric  traveling  crane  spans  the  engine  room,  and 
it  travels  the  whole  length  of  same.  The  crane  runways  are  sup- 
ported by  the  steel  building  columns. 

The  foundations  for  the  engines  are  built  of  concrete,  resting  on 
a  continuous  concrete  base,  which  ties  together  the  tops  of  piling. 
There  are  206  piles  under  the  base,  driven  3  ft.  3  in.  on  centers. 
The  foundations  for  condenser,  air  pumps,  boiler  supports  and  in- 
terior columns  all  rest  on  piling. 

Two  1,500-kw,  6,600- volt,  three-phase,  25-cycle  generators  have 
been  installed,  each  direct-connected  to  a  2,250-hp  Allis-Chalmers 
vertical  cross-compound,  condensing  engine.  Space  has  been  re- 
served in  the  engine  room  for  a  2,000-kw  unit,  as  well  as  space  in 
the  boiler  room  for  an  additional  battery.  The  low  frequency  of  25 
cycles  was  chosen  on  account  of  its  adaptability  to  motor  and  rotary 
converter  service,  which  will  be  the  greater  part  of  the  total  load  to 


be  earned  by  the  station.  As  this  frc(|uency  is  too  low  fur  satiS' 
factory  liKhtmg,  .•,300-volt,  (xj-cycle,  two-phase  generators,  direct- 
connected  to  (i,boo-volt,  three  phase,  25-cycle  synchronous  motors 
arc  used  to  supply  the  lighting  service. 

MAIN    CENUtATOaii. 

The  generators  are  of  the  revolving  field  type.  The  armature 
frame  is  of  cast  iron,  so  mounted  that  it  can  be  moved  parallel  to 
the  shaft  into  a  position  clear  of  the  revolving  field,  leaving  both  the 
armature  and  field  open  for  inspection,  cleaning  or  repairing.  On 
the  revolving  field  the  poles  arc  attached  by  bolts  to  .1  steel  ring 
carried  on  the  field  spider.  'i"hc  field  coils  are  of  copper  ribbon, 
wound  edgewise,  and  insulated  by  means  of  wooden  collars  at  each 
end,  and  a  wrapping  of  insulating  fabric,  on  the  poles  The  fly- 
wheel efTect  of  the  revolving  field  is  58,000  foot-pounds  al  a  radius 
of  six  feet.  The  tests  and  guarantees  on  tiie  niaclmies  were  as 
follows: 

The  insulation  i)eiween  the  armature  windmgs  ;ind  armature  core 
was  subjected  to  a  pressure  of  13,200  volts  alternating  for  one 
minute  without  piercing  the  insulation.  This  is  just  double  the 
voltage  of  the  generator.  The  insulation  between  the  licld  winding 
and  the  core  stood  1,500  volts  alternating  for  one  minute. 

The  temperature  of  any  part  of  the  machine  as  measured  by  a 
iherniometer  is  guaranteed  not  to  be  more  than  35"  C.  above  that  of 
I  he  surrounding  air  after  24  hours  run  at  rated  load  and  speed,  nor 
more  than  55°  C.  after  two  hours  run  at  50  per  cent,  overload,  pro- 
\ided  that  the  temperature  of  the  surrounding  air  does  not  exceed 
25''  C.  In  the  event  of  the  room  temperature  differing  from  25°  C. 
ihe  observed  rise  in  temperature  is  to  be  corrected  one-half  a  degree 
for  each  degree  Centigrade  that  the  room  temperature  differs  from- 
25°  C. 

The  full  load  efficiency  of  the  generators  is  94.5  per  cent.,  J^ 
load,  93.5  per  cent.,  and  'A  load  91.5  per  cent.  The  inherent  regu- 
lation, that  is  the  rise  in  potential  when  full  non-inductive  load  at 
rated  potential,  is  thrown  off  the  machine,  will  not  exceed  6  per  cent., 
ihe  speed  and  the  field  excitation  remaining  constant. 

An  idea  of  the  general  appearance  of  the  engines  can  be  obtained 
from  Fig.  4,  which  shows  a  view  taken  from  the  top  of  switchboard. 
The  reheating  receiver  rests  on  brackets  attached  to  each  frame. 
There  are  two  galleries  for  each  engine,  the  top  galleries  connecting. 
between  engines. 

The  diameters  of  the  high  and  low-pressure  cylinders  are  34  in. 
and  70  in.  respectively  and  the  stroke  48  in.  The  cranks  are  set  90° 
apart.  Each  exhaust  chamber  is  separated  by  an  air  space  from  its- 
cylinder  barrel.  In  the  event  of  the  high-pressure  crank  being  OH' 
dead  center  at  the  starting  up  of  the  engine,  a  small  steam  pipe  lead- 
ing from  the  throttle  valve  will  let  steam  from  the  boilers  into  the 
low-pressure  space  of  the  receiver.  This  connection  may  be  used 
to  supply  steam  to  the  low-pressure  cylinder  when  operating  non- 
condensing  to  increase  the  horse-power.  A  safety  valve  is  placed 
in  the  exhaust  pipe  from  the  high-pressure  cylinder  to  the  receiver. 
If  for  any  reason  the  low-pressure  valves  should  fail  to  take  steam, 
the  inertia  of  the  engine  would  run  up  the  pressure  in  the  receiver  by 
forcing  the  exhaust  of  the  high-pressure  cylinder  into  it,  which  would 
cause  serious  damage,  were  it  not  for  this  safety  valve. 

The  engine  governor  is  located  on  the  low-pressure  side  of  the 
engine,  and  is  of  the  Allis  special  weighted  type  for  operating  both 
the  high  and  low-pressure  cylinder  valve  gears.  This  governor  has 
attached  to  it  the  special  mechanism  for  changing  the  speed  of  the 
engine  in  order  to  bring  the  alternators  into  synchronism  and  step. 
This  interesting  device  is  described  later.  In  addition  to  the  speed 
governor  there  is  a  safety  governor  located  on  the  high-pressure 
side  of  the  engine,  which  operates  the  release  catch  on  the  butterfly 
valve  in  case  the  engine  speed  increases  to  the  predetermined  limit 
for  which  the  release  catch  is  set.  The  valve  is  closed  by  means  of 
a  heavy  weight,  which  when  falling  over  its  vertical  guiding  rod  in  , 
the  gallery  floor,  closes  the  valve  by  means  of  a  connecting  rod. 

The  main  journals  are  made  so  that  the  bottom  parts  are  spherical 
in  shape,  fitting  into  spherical  sockets  in  the  bed  plate,  thus  making  a  • 
perfect  ball  and  socket  joint.    This  arrangement  for  securing  a  self- 
aligning  shaft  is  common  on   electrical  apparatus,   but  it  is  not  on  : 
engines.     The   lower   half   of   the   journal   shell    is   hollow,   so  that 
circulating  water  can  pass  through  to  cool  the  bearing. 

The   fly-wheel   is  25   ft.   in  diameter,  made   in  ten   segments,   and 
weighs  approximately  150,000  pounds.    The  cranks  are  of  the  counter- 
balanced type,  and  were  pressed  on  the  shaft  with  a  400-ton  hydraulic  - 
press  and  keyed  in  place.     The  crank  pins  are  12  in.  in  diameter,  . 
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and  10  in.  in  length,  and  were  forced  in  place  by  the  same  means 
and  riveted  over. 

The  guarantees  on  this  engine  arc  as  follows :  With  175  pounds 
steam  pressure  at  the  throttle  and  26  in.  vacuum  in  the  condenser  the 
engine  will  develop  at  its  rated  speed  75  r.p.m.,  2,250  indicated  hp, 
with  a  steam  consumption  not  e.xceeding  123/2  pounds  of  dry  steam 
per  indicated  hp-hour.  The  engine  will  stand  50  per  cent,  overload 
under  the  control  of  the  governor.  The  regulation  from  no  load  to 
full  load  is  within  i  per  cent. 

In  order  to  insure  the  successful  operation  in  parallel  of  the 
generators,  the  maximum  allowable  variation  in  angular  velocity 
from  mean  angular  velocity  at  any  load  from  no  load  to  50  per  cent, 
over  the  economical  rating  is  not  more  than  .125  of  one  degree. 

The  indicated  horse-power,  when  running  at  full  speed  with  a 
steam  pressure  of  175  pounds  at  the  throttle  and  no  load  on  the  gen- 
erator, is  guaranteed  to  be  not  more  than  135.     The  maximum  indi- 


FIG.   5. — VIEW  OF   HIGH-PRESSURE  CYLINDER. 

cated  horse-power  obtainable  at  the  latest  point  of  cut  off  at  which 
the  governor  will  regulate  within  3  per  cent.,  the  initial  steam  pres- 
sure being  175  pounds,  is  3,940. 

The  device  for  changing  the  leverage  of  the  governor  weight  and 
consequently  the  speed  of  the  engine  can  best  be  described  by  the 
accompanying  diagram  in  Fig.  7.  A  is  the  vertical  post  at  whose 
top  are  attached  the  governor  balls.  B  is  the  cast-iron  collar  which 
is  held  in  position  on  A  by  set  screws.  It  has  two  legs,  as  shown, 
which  supports  a  knife-edged  shaft,  T.  A  cast-iron  platform,  P, 
with  a  yoke,  Y,  is  rigidly  held  on  this  shaft  by  set  screws.  On  this 
platform  is  mounted  a  small  direct-current  motor,  M,  reversible  at 
the   switchboard,    whose    shaft   end    is   a    worm,    ((',   which   turns   a 


FIG.   7. — APP.\R.\TUS    FOR   (H  ..\.\GING  GOVERNOR   LEVER.\GE. 

gear,  G,  which  is  free  to  turn  independently.  A  jaw  clutch,  C, 
sliding  on  a  feather,  engages  this  gear  with  the  screw,  S,  which  in 
turning  moves  the  weight.  E,  along  the  screw,  the  weight  being 
compelled  to  slide  as  a  feather,  F,  on  the  yoke,  prevents  it  from 
turning  with  the  screw.  The  yoke,  as  shown,  supports  a  screw  at 
each  end,  the  turning  gear  end  being  provided  with  a  double  thrust 
bearing.  At  L  is  attached  one  end  of  a  link,  whose  other  end  is 
attached  to  the  sliding  part  of  the  governor.  From  the  description 
of  the  parts  it  will  be  seen  that  the  shaft,  T,  is  the  moment  axis  for 
the  governor  pull  at  L,  multiplied  by  its  perpendicular  distance  from 
the  moment  axis  and  the  combined  weight  of  the  motor,  the  platform, 
the  weight  and  the  attachments  times  the  perpendicular  distance  of 


their  resultant  center  of  gravity  from  the  moment  axis.  By  the 
moving  of  the  weight,  this  resultant  center  of  gravity  is  changed  and 
in  consequence  the  position  of  the  governor  balls  is  changed.  A 
hand  crank,  H,  on  the  end  of  the  screw,  5",  may  be  used  to  turn  the 
screw  after  disengaging  the  clutch,  C,  from  the  gear,  G. 

The  boiler  plant  consists  of  six  boilers  of  the  well-known  Babcock 
&  Wilcox  type,  arranged  in  three  batteries.  Each  boiler  has  three 
36-in.  drums,  23  ft.  3  in.  long  and  252  tubes  4  in.  in  diameter  and 
iS  ft.  long,  having  a  total  of  5,143  sq.   ft.   of  heating  surface.     At 


FIG.    6. — VIEW    OF    LOW-PRESSURE    CYLINDER    SHOWING    SPEED-REGULATING 

DEVICE. 

10  sq.  ft.  of  heating  surface  per  horse-power,  each  boiler  has  a 
normal  rating  of  514.3  horse-power.  The  boilers  are  operated  with 
a  steam  pressure  of  175  pounds,  but  are  built  for  a  working  pressure 
of  200  pounds,  and  were  tested  with  300  pounds  hydraulic  pressure 
and  found  to  be  free  from  leaks. 

Each  boiler  is  equipped  with  a  Green  traveling  link  grate  contain- 
ing 92  sq.  ft.  of  effective  grate  surface,  being  9  ft.  wide  and  10  ft.  2  in. 
long.  The  heating  and  grate  surface  of  each  boiler  are,  therefore, 
in  the  ratio  of  about  56  to  i.  The  grate  is  fed  with  coal  by  means - 
of  a  hopper  at  the  front  of  the  boiler,  under  which  the  grate  travels. 
The  amount  of  coal  burned  is  regulated  by  the  speed  at  which  the 
grate  travels.  Power  for  operating  the  grate  travel  is  obtained 
through  a  rod  operated  from  an  eccentric  on  a  line  shaft,  which  is 
suspended  from  the  basement  ceiling,  and  runs  the  length  of  the 
boiler  room  floor.  The  line  shaft  is  driven  by  a  belt  from  either 
one  of  two  6-hp  oscillating  engines  set  on  the  basement  floor  be- 
tween the  ash  pits. 

Coal  is  shoveled  from  cars  on  a  railroad  switch  into  a  storage 
pit  on  the  outside  of  the  boiler  room,  the  boiler  room  wall  forming 
one  side  of  the  storage  pit.  The  floor  of  the  storage  pit  slopes 
toward  the  boiler  room  wall  at  an  angle  of  45°,  thus  being  sufficient 
slope  to  allow  the  coal  to  freely  slide.  From  the  storage  pit  coal  is 
conveyed  to  the  boilers  by  means  of  a  coal  and  ash-handling  ap- 
paratus manufactured  and  installed  by  the  Heyl  &  Patterson  Com- 
pany. 

This  apparatus  consists  of  a  storage  hopper,  elevator  and  motor 
platform,  all  suspended  from  a  bridge  composed  of  structural  steel 
members,  securely  braced  and  supported  by  four  traction  wheels. 
The  track  for  the  traction  wheels  are  23  ft.  9  in.  apart,  one  running 
over  the  boilers  and  supported  on  girders  resting  on  the  front  boiler 
columns,  and  the  other  running  along  the  boiler  room  wall  and  sup- 
ported by  brackets  on  the  steel  building  columns. 

There  are  a  number  of  bulkhead  gates  with  sliding  steel  gates 
placed  at  intervals  of  a  few  feet  in  the  boiler  room  basement  wall, 
which,  w-hen  opened,  will  allow  the  coal  to  slide  from  the  storage 
pit  into  the  boot  of  the  elevator.     The  elevator  has  a  lift  of  48  ft.. 
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and  discliargrs  coal  iiiti)  I  he  storage  lujpper.  Tlic  stor.ige  hopper 
ilischaigfs  coal  tliiough  a  slioit  chute  into  the  lioppcrb  oi  thr  Circcn 
grates.  The  elevator  can  deliver  6o  tons  of  slack  coal  per  hour  to 
the  storage  hopper,  which  has  n  capacity  of  lo  tons.  The  hottoin 
of  the  storage  hopper  is  equipped  with  a  cast-iron  gate  frame,  sup- 
porting thrrc  sliding  steel  gates,  by  means  of  which  the  feed  of  the 
coal  to  the  grate  hoppers  is  regulated.  The  hopper  is  also  pro- 
vided with  a  scales  for  weighing  the  coal. 

The  various  parts  of  the  apparatus  are  operated  from  the  motor 
platform,  whore  one  atteiul.iiit  can  look  alter  the  whole  operation 
from  opening  any  of  the  steel  gates  and  drawing  coal  from  the  stor- 
age pit  to  depositing  coal  into  any  grate  hopper. 

The  power  for  operating  the  apparatus  is  provided  by  a  lo-hp, 
500-volt,  direct-current  motor,  which  transmits  power  by  means  of 
a  belt  to  a  main  countcr.shaft.  From  this  main  countershaft,  the 
power  for  operating  the  elevator  is  transmitted  by  spur  gear  and 
roller  chain  drive  to  the  head  shaft  of  the  elevator.  The  traversing 
mechanism  is  also  taken  from  the  countershaft  and  transmitted  to 
the  a.xles  of  the  traction  wheels  by  means  of  bevel  gears  provided 
with  friction  clutches. 

As  yet  no  special  apparatus  for  handling  the  ashes  has  been  in- 
stalled, the  ciKii-iiandling  apparatus  being  used  during  periods  of 
light  load.  The  ashes  arc  raked  from  the  ash  pits  on  to  the  base- 
ment floor  and  shoveled  into  the  elevator  boot,  hoisted  into  the 
storage  bin,  from  which  they  are  dropped  into  barrows  and  wheeled 
out. 

It  was  the  original  intention  to  install  an  independent  apparatus 
for  handling  the  ashes.  This  was  to  consist  of  a  trolley  bucket 
which  would  traverse  the  boiler  room  basement  in  front  of  the 
ash  pit  doors,  collecting  ashes  from  the  ash  pits  and  depositing  them 
into  a  skip  bucket,  by  means  of  which  they  were  to  be  elevated  and 


owing  to  the  c|UKl<saiid,  and  the  work  is  not  eoinplei<-d  at  the  time 
of  thi>.  writing,  the  engines  being  operated  on  the  free  exhaust.) 

Fig.  8  shows  a  plan  and  section  of  the  concrete  tunnel  and  the 
suction  well.  The  extreme  high  and  low  water  levels  of  the  river 
are  indicated,  showing  their  elevations  with  reference  to  the  engine 
room  basement  Moor,  where  all  the  condensing  apparatus  is  located. 
The  center  of  the  suction  well  is  72  ft.  10  in.  from  the  we.st  wall  of 
the  building,  and  the  tunnel  extends  out  into  the  river  a  distance  of 
iSo  ft.  ()  in.  from  the  suction  well. 

The  tunnel  is  supported  every  S  ft.  on  timber  caps,  which  rest  on 
two  piles  one  under  each  side  wall  of  the  tunnel.  The  portion  of 
the  tunnel  extending  out  into  the  river  has  a  rip-rap  bed  in  addi- 
tion to  the  piling  foundation,  and  it  is  jirotected  from  the  debris  of 
the  river  on  the  upstream  side  by  means  of  rip-rap  and  sheet  piling. 
Water  enters  the  tunnel  through  an  opening  in  the  top.  thus  avoiding 
the  mud  of  the  bed  of  the  river  as  much  as  possible.  There  is  a 
platform  extending  from  the  suction  well  out  over  the  river,  from 
which  logs  or  drift  can  be  removed  from  around  the  end  of  thf 
intake. 

Tlie  suction  well  rests  on  12  piles  driven  under  the  circular  wall. 
It  is  divided  into  two  compartments  by  a  double  id  of  screens,  the 
tunnel  opening  being  on  one  side  of  the  screens  and  the  suction 
pipes  on  the  other.     The  double  set  of  screens  provides  for  one  set 
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Fig.  8. — Diagrams  of  Concrete  Tunnel  and  Suction  Well. 


passed  into  a  storage  bin  at  the  end  of  the  boiler  house,  from  which 
they  were  to  be  drawn  into  cars. 

AUXILIARY    STEAM    CONDENSER    APPARATUS. 

One  Wheeler  surface  condenser  takes  care  of  the  exhaust  steam 
from  both  engines.  It  contains  8,000  sq.  ft.  of  brass  cooling  sur- 
face, measured  between  the  heads,  and  is  capable  of  handling  80,000 
pounds  of  exhaust  steam  per  hour,  this  being  the  amount  of  the 
exhaust  steam  when  both  of  the  engines  are  working  at  20  per  cent, 
overload  or  thereabouts.  Handling  this  amount  of  steam,  it  is 
guaranteed  to  maintain  a  vacuum  of  26  in.  with  5,100  gallons  of  cir- 
culating water  per  minute  at  a  temperature  of  70°  F. ;  and  a  vacuum 
of  24  in.  when  the  temperature  of  the  circulating  water  is  85°  F. 

The  feed  water  heater  is  a  Webster  "Star"  vacuum  feed  water 
heater  and  purifier.  It  has  a  capacity  for  heating  80,000  pounds  of 
water  per  hour  from  a  temperature  of  110°  F.  to  temperature  of 
180°  F.  to  190°  F.  when  supplied  continuously  with  6,000  pounds 
of  exhaust  steam  per  hour,  and  will  condense  this  amount  of  steam 
under  the  stated  conditions.  The  heater  will  be  supplied  with 
exhaust  steam  ordinarily  from  the  feed  water  pumps,  hot  well  pumps, 
stoker  engines,  air  pumps  and  occasionally  by  the  engine  of  the 
steam-driven  exciter. 

Water  for  condensing  purposes  flows  from  the  Kaw  River  through 
a  concrete  tunnel  into  a  concrete  suction  well,  15  ft.  in  diameter  and 
36  ft.  6  in.  deep.  The  water  is  drawn  from  the  suction  well  by 
means  of  the  centrifugal  pumps  already  described,  is  pumped  through 
the  condenser  and  discharged  into  an  overflow  well  outside  the 
building,  which  has  a  sewer  connection  to  the  river.  (Considerable 
difficulty  has  been  encountered  in  the  building  of  the  concrete  tunnel 


to  be  raised  and  cleaned  while  the  other  set  is  down.  There  is  also 
a  gate  at  the  tunnel  opening  which  wedges  tight  against  the  water 
pressure  on  the  tunnel  side,  and  when  closed  provides  for  cleaning 
out  the  suction  well.  The  suction  well  is  connected  to  the  circulating 
pumps  by  a  24-in.  cast-iron  bell  and  spigot  pipe,  which  is  provided 
with  a  foot  valve  on  its  bottom.  The  Armour  Packing  Company  is 
also  a  joint  user  of  the  intake  tunnel  and  suction  well,  being  supplied 
through  the  36-in.  pipe  shown  in  the  figure. 

By  reference  to  the  switchboard  wiring  in  Fig.  10  it  will  be  seen 
that  each  generator  is  connected  to  two  oil-break  switches  con- 
trolled by  non-autom'atic  controlling  switches  on  its  panel.  One 
oil  switch  makes  connection  between  the  generator  and  one  of  the 
station  bus-bar  sets  and  the  other  between  the  generator  and  the 
other  station  bus-bar  set.  These  two  sets  of  station  bus-bars  will 
be  used  for  separate  purposes,  one  set  which  is  termed  the  Metro- 
politan bus-bars  will  be  used  for  feeding  the  cables  to  the  Metro- 
politan Street  Railway  Company's  sub-stations,  and  the  other  set 
termed  the  Edison  bus-bars  will  be  used  for  feeding  the  cables  to 
the  lighting  company's  lighting  and  power  sub-stations  and  for 
furnishing  power  normally  to  the  apparatus  hereafter  described, 
in  the  station.  However,  the  auxiliary  apparatus  may  be  connected 
to  either  or  both  sets  of  bus-bars  through  two  sets  of  knife  switches 
on  the  leads  to  the  oil-break  switches  for  each  auxiliary  machine. 
These  knife  switches  also  provide  for  breaking  the  connections 
between  the  oil-break  switches  and  high-tension  bus-bars  in  case  of 
repairs  to  the  oil-break  switches. 

Current  for  exciting  the  fields  of  the  main  generators  and  syn- 
chronous motors,  described  later,  as  well  as  for  lighting  the  station, 
operating    the    oil-break    switch    motors    and    the    auto-controlling 
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switches,  and  for  operating  the  engine  governor  controlling  motors 
is  furnished  either  from  a  150-kw,  125-volt,  direct-current  generator, 
direct-connected  to  a  215-hp,  three-phase,  25-cycle,  440- volt  induction 
motor  or  from  two  Edison  6o-k\v,  125-volt  bipolar  generators  belted 
one  to  each  fly-wheel  of  an  Arniington  &.   Sims  high-speed  engine. 


FIG.   g. — VIEW   OF   OIL   SWITCHES. 

It  is  almost  needless  to  say  that  the  steam-driven  exciters  will  only 
be  used  for  starting  purposes,  after  a  complete  shut  down  or  in  case 
the  motor-driven  set  should  be  disabled.  The  company  had  the 
Edison  machines  and  the  engine,  so  no  expense  except  that  of  their 
installation  was  undergone  to  have  steam-driven  exciters.  An  in- 
teresting point   about  the  control  of  these  machines  is  that   they  are 


on  the  type  U  oil-break  switch  to  close  the  circuit  from  the  high- 
tension  bus-bars  to  the  high-tension  side  of  three  75-kw,  6,6oo  to  460- 
volt  oil-cooled  transformers.  Between  these  transformers  and  the 
motor  is  a  starting  compensator,  operated  by  a  crank  on  the  motor 
panel.  The  circuit  is  protected  from  short  circuits  by  a  time  limit 
relay,  which  closes  an  auxiliary  circuit,  which  opens  the  aulo-con- 
trolling  switch.  This  causes  in  turn  the  opening  of  the  H  oil-break 
switch. 

There  are  two  i2S-kw,  three-phase,  2S-cycle,  6,600-volt,  syn- 
chronous motors,  direct-connected  one  to  each  pair  of  circulating 
pumps.  There  are  two  sets  of  auxiliary  bus-bars  for  the  operation 
of  these  motors,  starting  and  running  bus-bars.  Between  these  sets 
is  placed  the  starting  compensator,  which  is  operated  by  a  crank  on 
one  of  the  motor  panels.  There  are  two  sets  of  oil-break  switches 
for  each  motor,  one  set  between  the  motor  and  starting  bus-bars 
and  the  other  between  the  motor  and  running  bus-bars.  These 
switches  are  operated  by  levers  on  the  motor  panels.  An  oil-break 
switch  connects  the  station  bus-bars  to  the  motor  running  bus-bars. 
In  starting  a  motor,  the  latter  switch  is  closed,  then  the  set  of  oil- 
break  switches  between  the  starting  bus-bars  and  the  motor,  and 
then  the  compensator  is  thrown  in,  which  closes  the  circuit  to  the 
motor.  When  the  compensator  switch  is  on  the  running  position, 
the  set  of  oil-break  switches  between  the  motor  and  the  running 
bus-bars  is  closed.  The  compensator  and  starting  switches  will  then 
be  thrown  ofif.  The  compensator  may  then  be  used  to  start  up  the 
other  motor,  if  necessary,  in  an  exactly  similar  manner.  A  time 
limit  relay  is  placed  on  the  circuit  between  the  high-tension  bus-bars 
and  the  oil-break  switch.  This  relay  opens  the  auto-controlling 
switch,  which  in  turn  causes  the  opening  of  the  switch. 

It  may  be  stated  here  that  the  controlling  switches  for  the  oil- 
break  switches  have  each  a   red  and  a  green   indicating  lamp,  one 
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Fig.   id. — Di.\gr.\m   of   Wiring  for  6,600- Volt  Switchboard. 


coupled  electrically,  rheostats  are  both  operated  simultaneously  by 
the  same  hand  wheel  and  a  singly  equipped  panel  answers  for  both. 
On  the  motor-driven  set  the  induction  motor  is  put  in  operation  as 
follows,  the  connections  being  traced  on  the  switchboard  wiring 
plan  :     An  auto-controlling  switch  is  closed  which  causes  the  motor 


for  indicating  a  closed  and  the  other  an  open  circuit,  so  that  the 
attendant  may  see  at  a  glance  whether  anything  is  WTOng  on  those 
circuits  closed  by  oil-break  switches. 

There  are  in  the  main  station  four  4-circuit  Brush  arc  dynamos, 
direct-connected  in  pairs  to  i8o-kw,  three-phase^  25-cycle,  6,600-volt 
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synchronous  motors.  The  dyiiainus  will  iiiriiisli  i)owcr  for  the 
•trcct  liKliting  of  Kansas  City,  Kan.,  on  the  present  system.  The 
switchboard  connections  of  the  motors  are  exactly  similar  to  those 
of  the  i-'5-k\v  motors  described  above,  using  but  one  compensator 
and  having  but  an  oil-break  switch,  aiito-controiling  swiich  and 
time  limit  relay.  Tiiere  may  ho  objection  to  having  but  one  oil- 
break  switch  which  in  being  opened  by  the  protecting  devices  throws 
oflf  both  motors,  though  the  short-circuit  or  overload  may  have 
occurred  on  but  one  of  the  motor  sets.  There  is  this  much  to  say, 
however:  Besides  the  e.\|)ense  of  installing  separate  switches,  which 
is  consider.ihlc.  the  Hriish  arc  dynamos  will  lake  care  of  any  short 
circuit  that  may  happen  to  occur  in  any  of  the  lines.  At  any  rate, 
for  the  arc  service  a  momentary  shut-down  of  one  of  the  machines 
on  account  of  the  results  of  a  short  on  tiie  circuits  of  the  other  is 
not  a  serious  matter,  as  the  unaffected  maciiiiie  c.nii  be  (luickly  started 
again. 

A    500-k\v.    (KJO-volt.    JS-cyclc,    lhree-pli:ive    rotary    cmiverter    will 


current  side  mi  railway  circuit  by  means  of  a  starting  switch.  A 
Lincoln  synchroniser  will  indicate  when  its  alternating  voltage  if 
in  phase  with  the  station  three-phase  voltage.  When  this  condition 
exists,  an  oil-break  switch  will  be  closed  by  means  of  an  auto- 
controlling  switch.  The  alternating-current  side  of  the  rotary  will 
be  protected  by  a  time  limit  relay,  and  the  direct-current  side  by  an 
ordinary  railway  feeder  circuit-breaker. 

There  are  also  placed  in  the  main  station  two  soo-kw,  two-phase, 
6o-cyclc,  2,3CKj-volt  generators,  direct-connected  to  soo-kw,  three- 
phase,  2S-cyclc  synchrniious  motors.  These  generators  arc  used 
f<jr  incandescent  service.  The  motors  arc  connected  to  the  switch- 
board in  the  same  manner  as  the  i8o-kw  and  125-kw  motors  de- 
scribed before,  i.  c.,  using  one  compensator  and  having  but  one 
oil-break  switch,  auto-cnntrolling  switch  and  time  limit  rel.iy.  The 
2,300-volt  board  lias  one  set  of  two-phase  bus-bars.  In  the  event 
of  a  protracted  short  circuit  on  a  feeder  both  generators  will  b« 
protected,   as   both   llieir   driving   motors    will    be   cut   off   from    the 
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Fig.  II. — Switchboard  Wiring  for  2.300- Volt  and  Arc  Light  Board. 


be  placed  in  the  station  to  furnish  power  to  some  of  the  near-by 
factories  and  also  to  the  crane  motors,  coal-hoist  motors  and  sump 
pit  motor  in  the  station.  The  500-volt  building  motors  are  operated 
at  present  from  a  railway  circuit  run  into  the  building. 

The  rotary  will  receive  power  from  the  main  generators  through 
three  i75-k\v,  6,600  to  340-volt,  air-blast  transformers.  It  will  be 
started  ordinarily  from  the  alternating-current  side.  The  secondaries 
of  the  transformers  are  to  be  delta-connected,  one  lead  going  direct 
to  the  rotary,  and  the  other  two  going  to  one  side  of  a  double-pole, 
double-throw  switch  connecting  to  the  rotary.  The  other  side  of 
the  switch  will  be  connected  to  leads  connecting  to  the  secondaries 
of  two  of  the  transformers  at  their  middle  points.  Thus  it  will  be 
seen  that  one-half  of  the  secondary  voltage  of  the  transformers 
can  be  thrown  on  the  rotary  for  starting,  and  the  full  secondary 
\oltage  for  running. 

Provision  will  also_  be  made  for  starting  the  rotary  from  the  direct- 


source  of  power.    Consequently  but  one  oil-break  switch  is  necessary. 

As  stated,  the  Metropolitan  Street  Railway  Company  is  to  be 
furnished  with  power  for  operating  its  rotary  converter  sub-stations. 
This  power  is  sent  out  through  lead-covered  cables  from  the  Metro- 
politan bus-bars.  The  lighting  company's  sub-stations  will  be  fed 
through  lead-covered  cables  from  the  Edison  bus-bars.  The  latter 
sub-stations  will  have  either  motor  generators  to  change  the  fre- 
quency to  60  cycles  for  incandescent  lighting,  and  rotary  converters 
for  three-wire,  220  and  no- volt  service  or  both. 

All  the  transformers,  bus-bars  and  oil  switches  in  the  main  station 
are  placed  in  the  engine  room  basement  under  that  part  of  engine 
room  floor  upon  which  the  switchboard  and  auxiliary  -apparatus 
are  placed.  Each  oil  switch  has  dividing  barriers  of  brick  between 
the  sets  of  terminals.  The  bus-bars  are  mounted  on  slate  floors  in 
brick  compartments.  All  connections  to  transformers  and  to  feeder 
circuits  are  made  from  "pot  heads,"   i.   e.,  brass   bell-shaped   ends 
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■on  lead  cables  with  insulated  covers  over  the  mouths  in  which  are 
separate  openings  through  which  the  wires  pass. 

Each  generator  panel  is  equipped  with  one  ammeter  registering 
the  current  in  one  of  three  leads,  one  voltmeter  and  one  power  factor 
indicator.  The  two  non-automatic  controlling  switches  for  the  type 
H  oil-break  break  switches  connecting  the  generator  to  either  set 
of  bus-bars,  the  engine  governor  controlling  motor  double  throw 
switch,  and  the  synchronizing  plug  are  also  placed  on  each  panel. 
The  field  rheostat  wheel  is  not  on  the  panel,  but  is  placed  on  a 
pedestal  about  18  in.  in  front  of  the  panel. 

The  exciter  induction  motor  panel  is  equipped  with  an  ammeter, 
indicating  wattmeter  and  recording  wattmeter.  The  time  limit  relay 
and  auto-controlling  switch  and  the  crank  for  throwing  compen- 
•sator  switch  are  on  this  panel. 

The  two  exciter  panels  are  equipped  alike  except  that  there  is  a 
starting  switch  on  the  motor-driven  exciter  panel  for  starting  up 
from  the  direct-current  end  to  overcome  the  inertia  of  starting,  in 
case  the  starting  compensator  should  be  injured  and  cut  out.  A 
voltmeter,  an  ammeter  field  rheostat  wheel,  circuit-closing  switch 
and  potential  plug  constitutes  the  similar  apparatus  on  each  exciter 
panel. 

The  two  i8o-kw  synchronous  motor  panels  are  similarly  equipped. 
There  is  also  a  station  panel  for  these  motors.  Each  motor  panel 
has  an  ammeter  and  power  factor  indicator,  a  field  switch,  field  rheo- 
stat hand  wheel  and  two  levers  for  operating  the  two  sets  of  o'l- 
break  switches.  The  station  panel  has  an  indicating  wattmeter  and 
a  recording  wattmeter,  time  limit  relay,  and  two  auto-controlling 
switches,  only  one  of  the  latter  being  used  at  present,  as  there  is 
but  one  oil-break  switch  in  use. 

The  panels  for  the  two  soo-kw  synchronous  motors  not  yet  shown 
in  switchboard  diagram  will  be  of  the  same  t>pe  and  number  as 
those  for  the  i8o-kw  synchronous  motors  described  above. 

One  of  the  two  125-kw  synchronous  motor  panels  has  an  ammeter, 
one  recording  wattmeter  for  both  machines  and  a  power  factor  in- 
dicator. The  other  panel  has  an  ammeter,  a  power  factor  indicator 
and  a  time  limit  relay  for  the  one  oil-break  switch  of  the  pair.  This 
panel  also  has  the  hand  crank  for  operating  the  compensator.  Both 
panels  have  field  switches  and  field  rheostat  hand  wheels,  and  two 
levers  each  for  operating  the  two  sets  of  type  K  oil  switches  for 
connecting  each  motor  to  the  starting  and  running  bus-bars  re- 
spectively. 

The  rotary  alternating-current  panel  will  have  an  ammeter,  volt- 
meter, besides  a  time  limit  relay,  an  auto-controlling  switch  and 
synchronizing  plug  and  lamps.  Synchronizing  will  be  done  by  means 
of  a  Lincoln  synchronizer.  The  rotary  direct-current  panel  will 
have  an  ammeter  and  a  voltmeter,  the  line  switches,  starting  switches, 
field  switch,  potential  plug,  rheostat  hand  wheel  and  circuit-breaker. 

The  feeder  panels  are  seven  in  number ;  four  will  be  used  by 
the  Metropolitan  Street  Railway  Company,  placed  at  one  end  of  the 
switchboard,  and  three  to  be  used  by  the  lighting  company,  placed 
-at  the  other  end.  Each  group  of  feeder  panels  has  a  station  panel. 
The  apparatus  on  each  panel  consists  of  the  following  except  that  the 
Metropolitan  feeders  will  be  in  pairs  on  two  oil-break  switches ; 
three  ammeters,  time  limit  relay  and  an  auto-controlling  switch 
controlling  an  oil-break  switch.  Each  of  the  station  panels  are 
equipped  with  an  indicating  and  a  recording  wattmeter.  A  Lincoln 
synchronizer  is  mounted  on  brackets  on  the  Edison  feeder  end  of 
the  switchboard. 

It  will  be  noted  that  wattmeters  are  placed  at  points  from  which 
power  is  taken.  There  is  no  wattmeter  measuring  the  total  power 
of  the  plant.  On  each  synchronous  motor  panel  the  power  factor 
indicator  enables  the  attendant  to  adjust  his  motor  fields  for  the 
minimum  input. 

The  2,300-volt  switchboard  is  placed  at  one  end  and  at  right 
angles  to  the  6.6oo-volt  switchboard.  It  is  made  up  of  two  gen- 
erator and  two  feeder  panels.  Each  generator  panel  has  an  ammeter, 
a  voltmeter  and  an  indicating  wattmeter  in  each  phase.  A  lever 
handle  throws  in  a  set  of  two-phase  oil  switches  which  connect  the 
generator  to  the  bus-bars.  In  addition  there  is  a  field  switch  and 
field  rheostat  handle  and  synchronizing  plug. 

Each  feeder  panel  has  a  recording  wattmeter  which  measures  the 
power  through  both  phases,  besides  an  ammeter,  voltmeter  and  indi- 
cating wattmeter  in  each  phase.  There  are  two  levers  to  throw  in 
the  single-phase  oil-break  switches  on  each  panel.  Ground  detectors 
for  each  phase  are  hung  on  brackets  on  one  end  of  the  switchboard 
past  the  arc  panels. 


A  Lincoln  synchronizer  is  hung  on  brackets  at  the  other  end. 
This  instrument  will  be  used  to  get  the  voltages  of  the  two  2,300- 
volt  generators  in  exact  phase  by  manipulating  the  driving  syn- 
chronous motor  fields  to  secure  that  result,  the  relative  position  of 
the  revolving  field  being  changed  by  changing  the  field  current. 
There  are  two  panels  which  are  continuous  with  the  2,300-volt 
board.     These  are  equipped  according  to  the  usual  standard  type. 

The  Central  Avenue  Station  was  designed  and  laid  out  by  Pierce, 
Richardson  &  Neiler,  engineers,  of  Chicago,  under  their  immediate 
supervision  and  that  of  their  Mr.  Richardson,  the  general  manager 
of  the  Consolidated  Lighting  Company.  Upon  change  of  manage- 
ment of  the  company  in  June  last,  the  work  of  installing  and  com- 
pleting the  plant  was  performed  by  Ford,  Bacon  &  Davis,  engineers 
of  New  York,  under  the  direction  of  Mr.  C.  N.  Black,  the  engineer 
in  charge  of  their  Kansas  City  office,  and  to  whom  the  writers  are 
greatly  indebted  for  the  means  placed  at  their  disposal  for  the 
minute  study  of  the  plant. 


Electrical  Transmission  From  Boston. 


TIDEWATER  at  Boston  marks  the  location  of  a  50,000-kw 
generating  station  that  will  presently  supply  energy  to  points 
25  miles  west  and  about  14  miles  north  and  south  of  that  city. 
The  transmission  system  instituted  for  this  purpose  is  an  extension 
of  the  Boston  Edison  plants. 

Up  to  this  time  the  Edison  Electric  Illuminating  Company,  of 
Boston,  has  confined  its  service  within  the  city  limits,  where  its 
supply  is  exclusive  with  small  exceptions.  The  large  extension  of 
the  Edison  system  has  been  made  possible  by  its  purchase  of  the 
local  electric  lighting  plants  at  Woburn,  Somerville,  Milton, 
Canton,  Dedham,  Needham,  Newton,  Natick  and  Framingham. 
The  ten  generating  plants  in  these  places  will  all  be  shut  down,  and 
the  entire  supply  of  eaegry  will  be  drawn  from  the  new  SO,ooo-kw. 
station  at  tidewater  in  South  Boston. 

To  serve  the  area  now  supplied  by  the  ten  generating  plants  just 
named,  six  substations  will  be  established,  using  five  of  the  build- 
ings now  occupied  as  steam  driven  stations  and  building  one  new 
substation.  The  locations  of  these  six  substations  and  the  names  of 
the  cities  and  towns  supplied  from  each  are  as  follows : 

Location  of  substation.  Cities  and  Towns  Supplied. 

Newton  Newton  and  Watertown. 

Somerville    Somerville  and  Arlington. 

Woburn,     Stoneham     and     Win- 
W°burn ^1^^^^^^ 

T^  Jt,  (  Dedham,    Canton,    Needham    and 

Dednam    J  ' 

\  Westwood. 

(  Natick,     Framingham,    Wellesley, 

Natick  }  Wayland,   Ashland   and   Hollis- 

(  ton. 

Milton Milton. 

The  new  substation  is  to  be  built  at  Newton.  From  this  list  it  will 
be  seen  that  eighteen  cities  and  towns  are  to  be  supplied  from  the 
six  substations.  The  most  distant  portions  of  this  territory  are  Ash- 
land and  Holliston,  parts  of  which  are  fully  25  miles  from  the  new 
generating  station  in  South  Boston.  This  station  will  contain  gen- 
erators that  will  develop  three-phase  curret  of  60  cycles  at  7,000 
volts.  Until  the  new  station  is  ready  for  operation  current  for 
transmission  to  the  substations  already  named  will  be  obtained  from 
the  present  South  Boston  plant,  which  operates  three-phase  and  60 
cycles  at  2,300  volts  for  distribution  in  Boston.  This  2,300-volt  cur- 
rent will  be  stepped  up  to  7,000  volts  by  raising  transformers  at  the 
South  Boston  station  for  transmission  to  the  substations  pending 
completion  of  the  new  station  with  its  7,000-volt  generators.  In  the 
location  of  substations  for  the  wide  area  covered  by  the  above 
eighteen  cities  and  towns  the  idea  has  been  to  keep  the  number  of 
these  substations  as  small  as  is  consistent  with  first-class  service, 
and  particularly  good  regulation. 

The  tranmission  voltage  of  7,000  was  found  to  be  sufficiently  high 
to  keep  the  loss  in  lines  between  the  generating  and  substations  down 
to  10  per  cent,  at  times  of  maximum  load  with  moderate  costs  of 
lines,  and  it  was  thought  that  a  maximum  loss  as  low  as  10  per  cent, 
was  only  warranted  on  the  score  of  good  regulations.  Lines  be- 
tween the  generating  station  at  South  Boston  and  the  several  sub- 
stations are  partly  overhead  and  partly  underground.     As  far  as  at 
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presriit  <lci-iilcil  liircc  iii.itii  transmission  lines  will  lr;ivc  ilic  South 
Hoslon  .stiitmn  for  the  substations.  Ono  oi  thr^f  lines,  (14,000  ft.  long, 
will  pass  |<.  ilir  nrdhaiu  substation,  35,000  ft.  of  this  length  being 
undergrouml  and  ;.'<;,ooo  ft.  overhead  on  poles.  The  underground 
portion  consists  of  two  cables,  each  containing  three  No.  40  conduc- 
tors of  copper.  The  overhead  portion  of  this  line  consists  of  two 
circuits  with  three  conductors  each,  two  of  these  conductors  l)eing 
L(|uivalcnt  to  i-o  copRcr,  3-0  ahuninum.  and  the  third  2-0  copper. 
From  the  Dedhani  sub-station  the  transmission  line  continues  a  fur- 
ther distance  of  35,000  ft.  to  the  sub  station  at  Natick,  which  is  110,- 
lOO  ft.  from  the  plant  at  South  Moston.  Ketween  the  Dedhani  and 
Natick  sub-stations  the  line  will  consist  of  three  aluminum  conduc- 
tors l-o  copper,  equivalent,  all  overhead.  The  Naiick  sub-station 
is  more  distant  than  any  of  the  others  from  the  South  Boston  gen- 
eratMiK  plant,  being  22.5  miles  by  the  line.  From  this  sub-station 
I  he  distribution  lines  will  extend  some  six  or  seven  miles  further 
to  .Ashland  and  Holliston,  so  that  the  total  length  of  the  transmis- 
sion to  parts  of  these  towns  will  be  nearly  30  miles. 

-Another  line  connects  the  South  Boston  plant  with  the  Sonier- 
ville  substation,  a  distance  of  39,000  ft.  Of  this  distance  18,000  ft. 
is  covered  by  underground  cables,  and  21,000  ft.  by  overhead  line 
Two  cables  are  used  in  this  case,  each  containing  three  No.  4-0  copper 
conductors.  The  overhead  line  connecting  with  these  cables  con- 
sists of  two  circuits,  and  each  circuit  of  three  aluminum  conductors  of 
4-0  copper  equivalent.  From  the  Somerville  sub-station  the  trans- 
mission line  continues  a  distance  of  40,000  ft.  to  that  at  Woburn, 
which  latter  is  79,000  ft.  by  he  line  from  the  South  Boston  plant. 
Between  the  Somerville  and  Woburn  sub-stations  the  line  will  con- 
sist of  two  circuits  each  with  three  aluminum  conductors  of  4-0 
copper  equivalent. 

.\  third  transmission  line  passes  from  the  South  Boston  station  to 
the  Milton  substation,  a  distance  of  30,000  ft.,  9,000  ft.  of  this  distance 
being  covered  by  underground  cable  and  21,000  ft.  by  overhead  line 
The  underground  portion  of  this  line  consists  of  one  cable  contain- 
ing three  conductors  of  No.  4-0  copper.  The  overhead  section  of  the 
line  contains  three  No.  i-o  copper  conductors. 

As  may  be  noted  above,  all  of  the  underground  cable  is  made  up 
of  three  No.  4-0  or  211,000  cm.  copper  conductors  in  a  single  cas- 
ing. This  cable  is  insulated  entirely  with  paper.  On  each  con- 
ductor the  paper  is  6-32  inch  thick,  and  outside  of  the  group  of  three 
conductors  there  is  another  layer  of  paper  6-32  inch  thick.  Oittside 
of  this  second  paper  covering  there  is  a  casing  i-io  inch  thick  of  lead. 
Spaces  between  the  three  conductors  of  each  cable  are  filled  with 
jute.  .A.I1  this  cable  is  laid  in  Camp  vitrified  clay  conduit  of  3  inches 
nominal  diameter.  At  junctions  between  the  cables  and  overhead 
lines  each  cable  is  carried  some  feet  up  a  pole,  and  where  its  con- 
ductors connect  with  the  line  wires  tops  are  made  for  groups  of 
lightning  arresters.  Each  of  these  groups  consists  of  three  2,500 
volt  arresters,  giving  a  capacity  of  7.500  volts,  and  the  arresters  are 
mounted  in  weather-proof  housings  on  the  poles.  The  large  amount 
of  underground  work  in  this  transmission  is  made  necessary  by  the 
fact  that  the  lines  from  the  South  Boston  station  must  pass  through 
the  business  sections  of  the  city  in  order  to  reach  the  suburbs. 

Cement  used  in  laying  the  conduits  was  required  to  be  freshly 
ground,  of  the  best  Roslindale  grade,  and  to  pass  through  a  No.  50 
sieve  to  the  extent  of  90  per  cent,  of  its  weight.  Briquettes  of  neat 
cement  i-inch  square  in  cross-section  were  required  to  have  an  ulti- 
mate tensile  strength  of  sixty  pounds  after  setting  in  water  24  hours, 
and  of  100  pounds  after  setting  in  water  for  seven  days.  Concrete 
used  on  the  conduits  was  composed  of  one  part  cement,  two  parts 
clean,  sharp  sand,  and  two  parts  screened  gravel,  or  crushed  stone, 
to  be  small  enough  to  pass  through  a  ij^-inch  ring. 

Before  any  concrete  was  laid  spruce  or  pine  side  boards  were 
placed  in  the  ditch  so  as  to  be  not  less  than  3  inches  from  the  sides 
of  the  ducts  when  they  should  be  in  position.  A  concrete  bed  4 
inches  thick  was  next  laid  on  the  bottom  of  the  ditch,  from  one 
side  board  to  the  other.  This  bed  of  concrete  was  laid  to  line  and 
grade,  and  properly  rammed.  After  the  tile  ducts  had  been  laid  on 
this  concrete  bed  a  further  layer  of  concrete  at  least  3  inches  thick 
was  placed  at  the  sides  and  over  the  top  of  the  ducts  and  well 
rammed.  All  ducts  when  laid  were  required  to  break  joints  and  to 
be  true  to  lines  and  grades.  Every  joint  between  ducts  was  plas- 
tered and  the  spaces  between  ducts  filled  with  mortor,  consisting  of 
one  part  cement  and  one  part  sand. 

A  layer  of  kyanized  or  creosoted  2-inch  plank  was  laid  on  the  top 
of  the  conduit  when  finished.     Each  duct  after  it  was  completed  was 


required  lo  p.iss  a  mandrel  of  j}i  inches  diameter.  The  brick  walls 
of  manholes  were  built  on  a  layer  of  concrete  0  inches  thick,  and 
the  oulsides  of  thcHe  walls  were  plastered  with  hydraulic  cement 
mortor  consisting  of  one  part  cement  and  two  parts  sand.  Mortor 
used  to  lay  the  brick  walls  of  the  manholes  was  of  this  same  mix- 
lure.  The  bottom  of  each  manhole  was  plastered  and  had  its  lowest 
point  at  the  center.  A  layer  of  concrete  3  inches  thick  was  laid 
over  the  iron  manhole  frame  to  a  depth  of  3  inches  below  the  top  of 
the  brickwork.  In  cases  where  it  was  thought  necessary  each  man- 
hole was  connected  with  the  sewer,  using  a  6-inch  pipe  and  a  6-inch 
a  "S"  trap,  with  strainer  and  cesspool  of  cast  iron,  complete  for 
the  purpose. 

I'oles  used  for  tin-  ir.msmission  lines  were  of  live  chestnut  shaved, 
sawed  square  at  both  ends,  and  of  the  followinK  dimensions: 


Lrn((ll> 
feet. 

3S 
40 
45 
50 
55 
60 
65 
70 


Circumfcrcticf  5  ft.  from 
butt  not  lets'  than  inchti. 

4» 

44 
50 
57 
63 
69 
75 
82 


Circumference 
at  to|>,  incliea 

25 
^5 

25 
»S 
'$ 

*5 

as 

On  straight  lines  in  earth  or  gravel,  poles  of  the  several  lengths 
were  set  at  the  following  depths: 

LcnRili,                                Dcptli,  Length,  Depth, 

feet.                                   feet.  feet.  •                              feet 

35                                             S  55  7 

4"                                             5-5  *o  7.5 

45                                          6  65  8 
50                                             6.S 

On  curves  all  poles  were  set  6  inches  deeper  than  here  stated,  and 
were  given  a  certain  amount  of  lean.  Each  hole  for  a  pole  was  re- 
quired to  be  8  inches  larger  in  diameter  at  the  bottom  than  the 
butt  of  the  pole  to  be  placed  therein.  In  filling  about  each  pole  one 
shovel  and  four  iron  tamps  were  required  to  be  constantly  in  use,  and 
large  stones  or  bricks  were  not  permitted  to  be  used.  Where  the  soil 
was  too  soft  to  tamp  an  artificial  foundation  for  each  pole  was  pro- 
vided, and  if  the  pole  was  located  on  a  curve  it  was  braced.  Poles 
were  so  selected  as  to  their  lengths  and  locations  that  there  might 
be  no  abrupt  changes  in  the  level  of  line  wires.  After  its  erection 
each  pole  was  painted  with  two  coats  of  raw  linseed  oil  and  white 
lead  paint.  Where  necessary  each  pole  was  guyed  with  a  cable  con- 
sisting of  seven  No.  9  galvanized  steel  wires,  and  a  strain  insulator 
was  placed  in  each  guy  cable  at  a  distance  of  6  ft.  from  its  pole. 

Galvanized  iron  steps  were  located  on  alternate  sides  of  each  pole 
in  holes  bored  for  the  purpose  at  right  angles  to  the  cross-arms. 
These  steps  were  spaced  18  inches  on  centres  for  poles  of  less  than 
63  inches  circumference,  and  12  inches  on  centers  for  poles  of  more 
than  63  inches  circumference.  Gains  in  the  poles  were  painted  with 
a  coat  of  lead  and  raw  linseed  oil,  and  the  cross-arms  were  placed  irv 
the  gains  before  this  point  was  dry. 

All  cross-arms  were  made  of  seasoned  Norway  pine,  or  long-leaf 
yellow  pine,  and  were  painted  with  two  coats  of  white  lead  and  raw 
linseed  oil.  Each  cross-arm  was  fastened  to  the  pole  by  two  gal- 
vanized iron  lag  screens,  each  ^  inch  by  8  inches,  and  fitted  with 
washers.  Two  galvanized  iron  braces,  each  %  inch  by  I '4  inch  in 
section,  w-ere  used  with  each  arm  and  fastened  to  it,  and  the  pole 
by  galvanized  iron  lag  screens  each  14  inch  by  4  inches.  Holes  were 
bored  for  lag  screws,  and  they  were  turned  in,  not  driven  in.  All 
cross-arms  were  of  standard  six-pin  size,  with  centres  of  pin  holes 
15  inches  apart  on  each  end  of  an  arm.  These  cross-arms  were  !o 
cated  30  inches  apart  on  each  pole,  three  arms  per  pole. 

Locust  pins,  with  steel  cores,  were  used  in  all  cross-arms.  Each 
of  these  pins  was  9^  inches  long  over  all  and  syi  inches  long  above 
the  shoulder.  The  top  end  of  each  pin  was  cut  with  ten  threads  for 
a  length  of  2I/2  inches.  At  the  top  of  each  pin  outside  of  the  threads 
the  diameter  was  J^  inch,  and  the  depth  of  threads  was  about  3-32 
inch.  At  the  shoulder,  just  above  the  cross-arm,  the  pin  diameter 
measured  15^  inches,  just  below  the  shoulder  I  7-16  inches,  and  at 
the  lower  end  i  5-16  inches.  Each  pin  contained  a  steel  core  ^  inch 
in  diameter,  and  extending  from  near  the  top  to  a  point  2  inches  be- 
low the  shoulder.  Pin  holes  were  bored  entirely  through  the  cross- 
arms,  and  each  pin  was  dipped  in  the  lead  paint  before  mentioned, 
and  then  driven  into  position.  A  f^-inch  hole  was  bored  through 
the  cross  arm  and  the  center  of  each  pin,  and  a  ^-inch  dowel  of 
hardwood  was  driven  entirely  through  the  arm  in  this  hole. 
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Glass  insulators  were  mounted  on  these  pins,  each  insulator  having  voltage  to  2,300  for  the  local  service,  but  regulation  of  pressure  for 

a  double  petticoat,  a  total  height  from  top  to  lower  edge  of  S  inche^  this  service  will  be  done  at  the  Natick  substation.     In  order  to  make 

and  a  diameter  at  its  lower  edge  of  5J^   inches.     Line  wires  were  regulation  of  this  sort  effective  two  7,000-volt  circuits  will  be  strung 

tied    to   the   sides   of   insulators.     The   copper    and   aluminum    line  between  Natick  and  South   Framingham,  and  one  of  these  circuits 

wires  were  hung  with  sags  that  ranged  from  12  to  24  inches  on  the  will  be  devoted  to  street  lighting  while  the  other  supplies  commercial 

regular  spans  of  125  ft.  each.     Line  wires  were  tied  to  insulators  by  service. 

passing  the  tie  wire  around  the  insulators  and  then  twisting  each  Where  two  or  more  of  the  7,000-volt  circuits  supply  the  bus-bars  at 
end  of  the  tie  four  times  around  the  line  wire.  All  joints  in  solid  a  sub-station,  each  of  these  circuits  is  provided  with  automatic 
line  wires  were  made  Western  Union  style,  with  four  turns  on  each  reverse  current  circuit  breakers,  so  that  a  short  circuit  or  ground 
end  and  joints  in  copper  lines  werj  then  soldered.  Each  joint  was  connection  on  one  of  these  circuits  will  not  draw  energy  from  the 
covered  with  two  layers  of  rubber  tape,  and  outside  of  this  two  lay-  others  through  the  substation  switchboard.  Time  limit  circuit- 
■  Ts  of  black  friction  tape.  This  joint  was  then  painted  with  asphal-  breakers  will  be  provided  at  the  several  substations,  and  these  break- 
turn  paint.  g^g  ^.jl]  jjg  5Q  ggf  {j.,3(  short  circuits  on  the  more  remote  parts  of  the 

The  sizes  of  tie  wires  mcd   with   the  several   sizes  of  line  wires  system    will   not    interrupt   the   service   on    the   parts   nearer   to   the 

were  as  follows:  South    Boston    station.      This    result   is    reached    by    setting   circuit 

T  ■         .       ,T  „       .      .,  breakers  on  more  distant  parts  of  the  system  so  that  they  will  open 

Line    wire    No.  Tie  wire  No.  •,,.  r,  •■,  ,  .  , 

more   quickly   in   case  of  a   short   circuit   than   the  circuit  breakers 

,  .  nearer  the  generating  plant.     The  above  described  transmission  sys- 

i-o  I  tern  does  not  provide  for  electrical  supply  in   Newton  and  Chelsea 

^'°  '  because  the  equipment  that  will  be  used  to  serve  these  cities  has  not 

''°  been  decided  on. 
The  ends  of  all  tie  wires  were  cut  close  to  their  (ine  wires  after  The  ten  electric  plants  above  named  represent  a  large  addition  to 
being  twisted  about  the  latter.  the  Boston  Edison  system  in  service  area,  connected  load  and  earn- 
All  drops  from  line  wires  on  a  higher  to  tlio.^o  on  lower  arms  were  ing  capacity.     Just  how  great  the  ultimate  additions  on  this  account 
carried   outside   the   ends   of  the   higher  arr,<   liy  means   of   header  may  prove  to  be  cannot  now  be  stated,  partly  because  many  towns 
cross-arms  placed  on  the  regular  arms.  which   now   have   no   electric    service   lie   close   to   the   transmission 
Lightning  arresters  are  connected  to  each  condu  tor  cable  outlets  lines,  and  may  be  expected  to  draw  supplies  from  it  at  a  future  time. 
only  at  sub-stations.     Each  lightning  arrester  is  grounded  by  a  No.  On  June  30,  1902,  the  connected  loads  of  the  several  electric  plants 
i-o  copper  wire  run  down  the  pole  and  twisted  into  a  flat  coil  at  the  ^^'^re  as  follows: 

lower  end.    This  coil  is  buried  near  the  base  of  the  pole  at  least  6  ft.  No.  of  arc    No.  of  incan-      H.P.  of 

under  the  surface  of  the  ground.     The  No.   i-o  wire  is  insulated  to  Location   of  plant.  lamps.      descent  lamps,      motors. 

•    ^        j.^    ,     ,  ^,  ,  .     ,  ,  ,   ,     ,  1-1  Woburn     261  22,214  213/4 

a  point  I  ft.  below  the  surface  of  the  ground,  and  below  the  insula-  ciidsea  330  -  17062 

tion  the  wire  and  its  coil  are  surrounded  with  broken  coke.  Somerville     600  21,601  278 

The  7,000-volt  overhead  lines  were  so  strung  that  all  wires  are  30  Milton   , ...  10,924 

inches  apart.     Each  pole  carries  three  cross-arms  and  one  wire  of  Canton   46  3,092 

,     ^,  ,  ...  ,        ,     ,  _,,  .  Dedham    36  7,212  ■  ■  • 

each  three-phase  circuit  is  strung  on  each  of  these  arms.     This  ar-  \eedham  1047  1'/ 

rangemcnt  of  wires  has  been  adopted  to  render  it  difiicult  to  lodge  .\ewton    240  27,193  23J4 

a  falling  wire  on  other  conductor  on  tlic  two-line  wires  of  the  same  Natick   23  7.869  20 

circuit.  Framingham     39  6,912 

Distribution  in  the  cities  and  towns  supplied  by  this  transmission  ^he  foregoing  figures  do  not  include  the  connected  loads  of  the 

system  will  be  carried  out  with  alternating  current  exclusivelv   for  m"nic'pal  electric  distributing  plant  in   Wellesley  for  which  energy 

lighting  and  stationary  motors.     Commercial  lighting  and  stationary  ''a^  been  purchased  from  the  Natick  plant.    At  Wellesley  the  munici- 

motors  will  be  operated  from  three-phase  circuits  at  2,300  volts.  Arc  P^'  >oad  was  597  incandescent  lamps  on  the  same  date, 
and  incandescent  street  lamps  will  be  operated  with  constant-current  Combining  these  municipal  loads  with  those  before  named  it  ap- 

transformers  in  some  cases,  and  with  constant-current  regulators  in  Pears  that  the  combined  load  on  these  ten  plants  amounted  to  i,575 

others.     At  Natick  and  at  Woburn  the  present  generating  stations  arc    lamps.    124,676   incandescent    lamps,    and    1,396   horse-power    in 

are   delivering   some    500-volt   direct   current    for   electric   railways.  motors  on  June  30,  1902.     Since  that  date  this  connected  load  has  no 

When  the  transmission  from  South  Boston  is  in  operation  these  de-  doubt   materially  increased.     For   the  year  ending   at  the  date  just 

mands  for  railway  current  will  be  met  by  motor  generators  in  the  named  the  gross  and  net  earnings  of  these  ten  stations  from  sales  of 

substations.      The   three-phase   synchronous   motors   will    draw   cur-  electrical  energy  were  as  follows : 

rent  directly  from  the  transmission  line  at   7,000  volts,  thus  avoiding  Location   of   plant.  Gross  earnings.  Net  earnings. 

the  use  of  transformers.    Arc  dynamos  will  be  done  away  with  at  all  Woburn     $84,544.73  $37,731-38 

^,  ,.  „  ,     ,  ,j,  Chelsea     70,841.00  11,918.77 

of  the  substations.     Some  of  these  stations  already  have  constant-  Somerville    123,900.59  55,664.40 

current  transformers  and  regulators  for  arc  and  incandescent  street  Milton    29,541.73  15,313.26 

lighting,  but  in  other  stations  this  class  of  equipment  must  be  added.  Canton    9.953-59  2,580.48 

M  each  substation  the  7,000-volt  three-phase  current  from  the  trans-*  Dedham  24.028.29  8,906.31 

.     .        ,.  ■,,  ,      .  J-  ,,  1^         o        ■        .  r  Needham    7.932.68  772.26 

mission  line  will  be  transformed  to  2,300  volts.    Service  transformers  Newton  -9  458  86  12  549.62 

will  reduce  this  pressure  to  115  volts  for  lamps,  so  as  to  conform  with  Natick    37.553-32  6,289.86 

the  Boston  practice,  and  make  one  voltage  of  lamps  available  for  all  Framingham  24,114.25  5,732.88 

renewals.  Equipments  for  all  of  the  sub-stations  have  not  yet  been  It  may  be  expected  that  the  economies  resulting  from  the  opera- 
decided  on.  but  the  following  may  be  mentioned  for  some  of  them :  tion  of  the  above  loads  by  a  single  generating  station  will  materially 

At  Dedham  three  transformers  of  250  kw.  each,  one  50-lamp  con-  increase  the  ratios  of  net  to  gross  earnings  shown  by  above  plants, 

stant-current  transformer,  and  seven  7!.4-kvv.  regulators  will  be  in-  • 

stalled.  Steel  Making  by  Electricity, 

At  Natick  the  new  equipment  will  include  three  transformers  of  

200  kw.  and  three  of  100  kw.  each,  four  constant-current  trans-  It  is  stated  that  Canadian  capitalists  have  secured  the  Ruthen- 
formers  for  50  lamps  each,  and  six  7^-kw.  and  one  lo-kw.  regula-  borg  process  of  making  steel  by  electricity,  and  in  the  near  future 
tors.  vvill  construct  a  mammoth  electrolytic  steel  plant  on  the  Welland 
In  the  Somerville  substation  tw^o  transformers  of  300  kw.  each  will  River  at  Chippewa,  using  a  large  block  of  Canadian  Niagara  power, 
be  added.  Dr.  Haanel,  Superintendent  of  Mines,  recently  returned  to  Ottawa- 
All  regulation  of  the  distribution  lines  will  be  done  at  the  sub-  from  Lockport,  N.  Y.,  where  he  inspected  the  new  process  for  the 
stations ;  but  in  one  or  more  instances,  the  7,000-volt  lines  will  be  electrical  treatment  of  magnetic  iron  ores.  There  are  enormous  beds, 
made  a  part  of  the  distribution  system,  and  will  extend  beyond  a  of  magnetic  iron  ore  in  Ontario  and  Quebec,  which  can  be  profitably 
substation  to  a  bank  of  stepdown  transformers  in  another  town.  utilized.  There  is.  however,  no  fuel  convenient  to  these  deposits. 
Thus  the  7,000-volt  lines  will  extend  from  the  Natick  substation  to  but  there  are  water  powers  from  which  almost  unlimited  electrical 
South  Framingham.  where  a  bank  of  transformers  will  reduce  the  energy  can  be  cheaply  produced. 
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Rise  of  lifficicncy  in  Electric  Stations. 


Hy  Alton  D.  Adams. 

El'FIClI'NCY  of  electric  stations  has  niailc  a  marked  advance 
(luring  tlie  past  decade.  To  prove  this  proposition  for  stations 
in  Massachusetts  two  classes  of  data  arc  available,  namely, 
the  prices  ami  incomes  from  ^ales  of  electrical  energy  on  one  liand 
and  the  capacities  of  lamps  and  motors  supplied,  with  the  weights 
and  costs  of  fuel  consumed  on  the  other.  Before  i8<X>  figures  for 
the  cost  of  fuel  in  all  the  stations  of  the  State  are  not  avail.ible,  but 
the  costs  of  station  operation  in  prior  years  give  an  indication  of 
the  relative  costs  of  fuel.  The  truth  of  this  last  statement  may  be 
gathered  from  the  fact  that  in  the  fiscal  year  of  1896  the  cost  of  fuel 
for  all  stations  under  private  ownership  was  44  per  cent,  of  their  total 
cost  of  operation.  For  the  year  of  iStX)  'he  cost  of  operation  at  all 
of  these  stations  was  39  per  cent,  of  their  iiuume  from  sales  of  elec- 
trical energy,  but  for  1895  the  corresponding  per  cent,  declined  to  35. 
EJiergy  incomes  and  costs  of  operation  for  alt  stations: 

Costs  of  Per  cent  opera- 

(tation  operation.  tion  costs  to 
incomes. 

$752,831.18  39 

1,014,242.88  41 

1,156,320.69  39 

1.376.946.15  40 

1,389.187.27  38 

1,358,689.83  35 

From  these  figures  it  is  hard  to  avoid  the  conclusion  that  the 
proportionate  outlay  for  fuel  declined  rather  than  rose  during  the 
period.  RcRinning  with  1896,  the  cost  of  fuel  is  separate  from  other 
items,  and  in  that  year  this  cost  was  15.54  per  cent,  of  the  total 
energy  income  of  all  the  private  stations.  The  next  three  years 
each  show  a  reduction  of  this  per  cent.,  and  there  was  a  slight  rise 
to  14.1S  in  1900.  This  corresponds  to  a  reduction  of  9  per  cent,  in 
the  ratio  of  fuel  cost  to  energy  income  during  the  period. 

Energy  incomes  and  costs  of  fuel: 


Year  ending 

Energy 

June  30. 

incomes 

1890 

$1,908,39400 

1891 

2,432,869.15 

1892 

2,947.199-64 

1893 

3,427.576.84 

1894 

3. 623,056. 9.' 

1895 

3,794.060.41 

Year  ending 

Total  energy 

Cost  of 

Per 

cent   fuel 

June  30. 

income. 

fuel. 

cost  to  energy 

income. 

1896 

$4,148,681.71 

$644,996-91 

1S-S4 

1897 

4,467,146.60 

693.479-59 

iS-Sa 

1898 

4.775.316.07 

673,026.98 

14.09 

1899 

5,046,412.7s 

702,925.20 

13-93 

1900 

5,622,556.43 

797,743-73 

14.18 

The  two  sets  of  figures  just  presented  show  a  small  decrease  in  the 
ratio  of  fuel  cost  to  energy  income  during  the  decade  under  consid- 
eration. Assuming  the  cost  of  fuel  per  unit  of  heating  capacity  to 
have  been  constant  during  this  period,  the  efficiency  of  electric 
stations  must  have  risen  slightly  if  prices  were  the  same  throughout. 
If  average  prices  rose  greatly,  the  general  efficiency  must  have  de- 
clined. If  prices  fell,  the  average  efficiency  advanced-  At  one  of  the 
largest  inland  stations  of  the  State  the  average  prices  paid  for  coal 
in  each  year  were:  In  1892,  $3.43;  1893,  $4-14;  1894,  $4.43;  1895, 
$4-07;  1896,  $3-97;  1897,  $4.29;  1898,  $3.67;  1899,  $3.75;  1900,  $4.39 
>er  ton.  At  a  large  station  on  tide  water  the  prices  were :  1895, 
$3-17;  1896,  $335;  1897.  %2.77;  1898,  $3.13;  1899,  $3.00. 

Evidently  these  prices  for  soft  coal,  the  principal  fuel,  did  not 
cause  the  decline  in  ratio  of  fuel  cost  to  energy  income.  Com- 
mercial prices  per  unit  of  energy  sold  by  electric  stations  during  the 
past  decade  cannot  be  accurately  determined  from  the  data  at  hand. 
It  is  possible,  however,  to  show  very  clearly  what  the  general  move- 
ment of  these  prices  has  been  during  the  period.  One  of  the  means 
by  which  a  conclusion  as  to  relative  prices  can  be  reached  is  found 
in  a  comparison  of  the  total  income  from  sales  of  electrical  energy 
in  each  year  with  the  dynamo  capacities  of  electric  stations  in  the 
same  year.  The  table  shows  that  for  each  kilowatt  of  dynamo 
capacity  in  electric  stations  of  Massachusetts  for  the  fiscal  year  of 
1890,  an  income  of  $125.12  was  received  from  sales  of  electrical 
energy  during  the  year.  For  1892  this  income  rose  to  $139.09,  but 
since  that  year  there  has  been  a  constant  and  rapid  decline  in  its 
amount.  This  decline  is  not  due  to  any  falling  off  of  the  amount 
of  energfy  sold,  for  the  energy  income  of  1892  was  only  52  per  cent, 
of  that  of  1900.  During  the  fiscal  year  of  1900  the  energy  income 
of  electric  stations  per  kilowatt  of  dynamo  capacity  was  $81.51,  or 
only  59  per  cent,  of  the  like  income  for  1892.  Unless  the  conditions 
of  electrical  supply  were  much  more  adverse  in  1900  than  in  1892, 
this  change  of  income  seems  to  indicate  a  large  reduction  of  prices. 


It  may  lie  siiKi-'.<°sied  that  the  ratio  of  dynamo  capacities  to  maximum 
loads  hail  inci rased  with  the  general  improvement  of  electric  sta- 
tions, but  it  is  at  least  er|ually  true  that  average  loads  have  gone 
up  faster  th:in  maximum  loads,  clue  to  the  rise  of  electric  motive 
power  ;ind  the  extension  of  day  lighting  in  business  houses.  It  can 
hardly  be  maintained  that  dynamo  capacities  have  increased  suffi- 
ciently, relative  to  the  average  load,  to  reduce  the  income  per  unit 
of  capacity  by  41  per  cent.  The  only  other  conclusion  is  that  of 
a  reduction  in  price.  The  income  figures  thus  far  given  arc  for 
both  commercial  and  public  lighting,  but  it  can  be  shown  that  price 
reductions  have  taken  place  as  to  each  sort  of  service.  Beginning 
with  the  fiscal  year  of  1896,  it  is  possible  to  divide  the  total  energy 
income  into  the  parts  received  for  service  to  commercial  arc  lamps, 
connncrcial  incandescent  lamps,  public  arc  lamps,  public  incandescent 
lamps  and  for  electric  power. 

Energy    incomes  of   electric   stations   per   kilowatt  of   their   total 
dynamo  capacity : 


e.ir  ending 

KilowatU 

Total 

Total  per 

June  30. 

dynamo  capacity. 

energy  income. 

kilowatt  capacity 

1890 

"5.^44 

$',908,394.00 

$125.12 

1891 

18,593 

2,432,869.15 

130.84 

1892 

21.188 

2.947.199-64 

139-09 

1893 

26,953 

3.427,576-84 

127.16 

1894 

31.749 

3.693.056.92 

1 16.33 

1895 

33.256 

3,794,060.41 

114.08 

1896 

40,226 

4,148,681.71 

103-13 

1897 

45.461 

4,467.146-60 

98.26 

1898 

50,490 

4.775.316.07 

94-57 

1899 

63,020 

5.046,412.75 

80-07 

1900 

68,941 

5,622,556.43 

81.5s 

For  the  fiscal  year  of  1896,  11,100  public  arc  lamps  were  operated 
by  electric  stations  at  a  total  price  of  $1,170,627.73,  or  an  average 
of  $105.46  per  lamp.  The  like  average  was  less  in  each  year  there- 
after, and  in  1900  amounted  to  only  $99.17  per  lamp-  This  represents 
a  reduction  in  price  of  6  per  cent. 

Incomes  and  prices  of  public  arc  lamps : 


>r  ending 

Number  public 

Income  from 

Average  price 

June  30. 

arc  lamps. 

public  arc  lamps. 

per  lamp. 

1896 

11,100 

$1,170,627.73 

$105.46 

1897 

11.695 

1,179.197.17 

100-83 

1898 

12,104 

1,247,708.61 

103.08 

1899 

13.092 

1,278,571-07 

97.66 

1900 

13.462 

1.335.103.02 

99- « 7 

Public  incandescent  lamps  are  a  comparatively  unimportant  item, 
and  the  total  income  derived  from  them  is  only  about  one-fourth  of 
the  like  income  from  public  arc  lamps. 

Incomes  and  prices  of  public  incandescent  lamps: 


Year  ending 

Public  incan- 

Income  from  public 

Income 

June  30. 

de 

^cent  lamps. 

incandescent  lamps. 

per  lamp 

1896 

13.307 

$251,39303 

$18.89 

1897 

14.834 

292,492.01 

19.71 

1898 

15.632 

319,671-36 

20.45 

1899 

15.980 

320,706-55 

20.06 

1900 

17.61 1 

336,593-11 

19.11 

Between  1896  and  1900  the  income  of  electric  stations  per  public 
incandescent  lamp  varied  but  little,  having  been  $18.89  in  the  former 
year  and  $19.11  in  the  latter,  an  increase  of  i  per  cent. 

Turning  to  commercial  service,  a  much  more  rapid  reduction  of 
prices  is  notable  than  that  found  for  public  lamps.  Commercial  arc 
lamps  numbered  7,614  in  1896  and  the  average  income  from  each 
was  $68.57.  In  1900  there  were  9,893  of  these  lamps  and  the  average 
income  per  lamp  was  $53.81-  The  latter  year  thus  shows  a  reduction 
as  to  the  former  of  21  per  cent,  in  the  average  price  per  lamp  in  use. 

Incomes  from  commercial  arc  lamps  : 


Year  ending 

Commercial 

Income  from  com- 

Income 

June  30. 

arc  lamps. 

mercial  arc  lamps. 

per  lamp 

1896 

7.614 

$522,105.08 

$68-57 

1897 

7.834 

575.834.23 

73-50 

1898 

7,743 

564,593.82 

72.91 

1899 

8,161 

529,459.80 

64-87 

1900 

9.893 

532,374.29 

53-81 

In  this  connection  it  may  be  noted  that  for  the  year  of  1896  each 
public  arc  lamp  yielded  a  revenue  of  53  per  cent,  greater  than  the 
revenue  from  each  commercial  arc  lamp,  on  an  average.  For  1900 
the  average  revenue  from  each  public  arc  was  84  per  cent,  greater 
than  that  from  each  commercial  arc.  Commercial  income  per  con- 
nected incandescent  lamp,  like  that  per  arc,  shows  a  material  de- 
cline between  1896  and  1900. 
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Incomes   from  commercial  incandescent  lamps: 

Year  ending  Commercial  incan-  Income    from    commercial      Income 

June  30.  descent  lamps.  incandescent  lamps.  per  lamp. 

'896  535,072  $1,687,255-58  $315 

1897  648,139  1,828,844.28                            2.82 

'898  743,266  2,006,414.96                            2.69 

'899  851,742  2,190,493.10                            2.57 

1900  973,579  2,580,019.28                              2.64 

Commercial  incandescent  lamps  to  the  number  of  535,072  yielded 
an  average  income  of  $3.15  each  in  1896,  and  973,579  of  these  lamps 
earned  $2.64  each  in  1900.  These  figures  show  a  decline  of  16  per 
cent,  in  the  income  per  lamp  for  the  period.  Each  public  incandescent 
lamp  yielded  an  average  revenue  500  per  cent,  greater  than  each 
commercial  incandescent  lamp  for  the  year  of  1896,  and  for  1900 
this  per  cent,  rose  to  624.  Electric  motors  as  well  as  lamps  show  a 
decided  reduction  of  commercial  income  per  unit  of  capacity  during 
the  period  under  consideration.  For  1896  the  rated  capacity  of 
motors  supplied  from  electric  stations  was  13,930  hp,  and  the  average 
income  per  horse-power  from  these  motors  was  $37.13. 

Incomes  from  electric  motors : 

Year  ending  Horse  power  Income  from  Income  per 

June  30.  of  all  motors.  electric  power.  horse  power. 

1896  13,930  $517,300.29  $37->3 

1897  16,318  590,778.91  36.20 

1898  18,930  636,927.32  33.64 

1899  22,740  727,182.23  31-95 

1900  27,133  838,466.73  30.90 

In  the  year  of  1900  electric  service  to  motors  of  27,133  aggregate 
horse-power  yielded  an  average  income  of  $30.90  per  hp.  The  income 
per  unit  of  connected  capacity  for  electric  motors  was  thus  17  per 
cent  less  in  1900  than  in  1896.  Public  lighting  as  a  whole  during 
this  period  yielded  a  declining  income  per  unit  of  energy  capacity 
in  the  lamps  supplied,  because  the  fall  of  6  per  cent,  in  the  average 
earnings  per  arc  more  than  offsets  the  rise  of  i  per  cent,  in  the  average 
earnings  of  each  public  incandescent  lamp.  This  reduction  of  income 
per  public  lamp,  and,  in  commercial  service,  a  fall  of  17  per  cent,  per 
horse-power  of  motors,  16  per  cent,  per  incandescent  lamp  and  21 
per  cent,  per  arc  lamp,  in  average  yearly  revenue,  seem  to  point  to 
lower  prices  for  energy  all  along  the  line.  Against  such  a  conclu- 
sion it  can  only  be  urged  that  the  average  hours  of  service  from 
each  lamp  and  motor  per  year  have  decreased  during  the  period. 
Just  the  reverse  of  this  is  probably  true,  however,  as  it  is  a  matter 
of  general  observation  that  the  tendency  has  been  for  the  daily 
periods  of  service  from  street  and  private  lamps  and  from  motors 
to  increase.  It  follows  that  prices  have  fallen  at  least  as  rapidly 
as  the  income  per  unit  capacity  in  lamps  and  motors  supplied.  While 
the  ratio  of  fuel  cost  to  energy  income  has  declined  more  than  9  per 
cent.,  the  energy  income  per  kilowatt  capacity  of  dynamos  in  electric 
stations  has  grown  smaller  by  41  per  cent.,  and  like  income  per  unit 
of  capacity  in  connected  lamps  and  motors  has  shrunk  from  6  to  21 
per  cent.  All  this  argues  a  substantial  increase  of  efficiency.  Re- 
sults thus  far  relate  to  all  of  the  electric  lighting  stations  of  the 
State  under  private  ownership,  and  show  merely  the  average  result. 
As  many  stations  may  have  failed  to  make  material  advances  in 
efficiency,  particularly  in  small  places,  it  is  probable  that  the  best 
stations  have  done  much  better  than  just  indicated.  Massachusetts 
contains  33  cities.  In  three  of  these  the  electrical  supply  is  derived 
from  stations  in  other  cities.  Two  cities  operate  public  electric 
plants.  Water  power  is  used  in  connection  with  electric  stations  in 
three  cities.  Of  the  25  remaining  cities,  24  have  only  one  electric 
lighting  system  each,  and  one,  Boston,  has  several  such  systems. 
Two  of  the  electrical  systems  at  Boston  and  the  single  system  in 
each  of  the  other  24  cities  are  here  considered  to  determine  their 
changes  of  efficiency  during  the  past  decade.  The  first  step  in  this 
direction  is  to  find  the  yearly  energy  income  at  each  city  per  ton  of 
coal  consumed  by  its  electric  lighting  system.  Coal  is  stated  in  long 
tons  of  2,240  pounds  each.  Small  amounts  of  coke  have  been  used 
in  some  plants,  and  this  coke  is  included  with  the  coal  on  the  basis 
of  2,000  to  the  ton.  In  instances  where  screenings  have  formed  a 
part  of  the  fuel,  only  85  per  cent,  of  their  weight  has  been  added  to 
that  of  the  coal.  For  each  electrical  system  the  income  derived  ex- 
clusively from  sales  of  energy  in  each  year  has  been  divided  by  the 
corresponding  number  of  tons  of  coal.  Each  electrical  system  is 
designated  by  the  name  of  the  city  in  which  it  is  mainly  located.  A 
glance  at  the  table  shows  great  diversity  of  results ;  in  some  systems 
the  income  per  ton  of  coal  has  remained  nearly  constant ;  in  others 
it  has  largely  increased,  and  in  still  others  it  has  materially  declined. 
Good  examples  of  nearly  constant  incomes  per  ton  of  coal,  looking 


Energy  incomes   of   electric   stations    in   dollars   per   ton   of   coal 
burned : 

Stations.  1892.     1893.     1894.     1895.     1896.     1897.     1898.     1899.     1900. 

Boston,  Edison  23.89  20.85  25.17  30.63  33.12  32.23  29.57  26.20  28.75 
Boston,  Electric     21.48     24.47     23.91     23.81     23.24     23.65     22.53     21-15     31-24 

Lowell     32.83     22.39     24.07     20.44     24.14     24.50     17.16     21.22     21.90 

Cambridge      ...      18.22     21.16     21.60     21.82      19.81      19.55      21.77     22.36     24.59 

Pittsfield     17-54     17.06     15.95      '4-69     13.64     12.32     14.26     13.98     12.75 

Fall  River  ....  29.61  34.02  33.16  32.02  32.77  28.57  27.27  27.16  29.00 
Worcester  ....  39.56  33.08  34-78  32.63  35.86  38.25  40.28  40.38  44.40 
Somerville      ...      19-34     37-27     23-'7      "9-57     22.76     21.83      23.07     22.57      22.07 

Lynn     34.38     32.15      35.12     37.93     39-27     37-29     37-3"      34-78     32.69 

Salem    18.75      "8.45      18.71      21.02     21.32     24.43     23.71      21.70     22.19 

Brockton     22.92      20.87      18.57      16.01      20.28      18.74      18.29      18.43      19.61 

Chelsea     25.20     22.17     20.10     18.55      18.23      16.37     15.04      17.09      17-32 

Newton     15-27     11.13      13.51      14-67     90.61      13.39     15-46     14-26     16.66 

Waltham     13-57      '7-56      16.12      14.51      13.83      12.76      14-39      14-28      14.64 

North   Adams   .      25.13      17.66     21.76     20.18     18.51      13-72      14-35      16.05      15-12 

Woburn    13-37      14-39      12.28      12.82      11.60       8.36      11.43      18.62 

Maiden     28.77     18.43     26.37     22.82     24.31      22.84     24.88     24.53     25.45 

Haverhill    18.26     51.10     28.35      23.77     25.32     24.71      27.57     26.21      30.61 

New   Bedford    .      17.58     17,32     22.39     24.65     25.21     26.18     42.23     24.05     32.31 

Fitchburg 26.93     24-99     3100     25.14     23.68     24.17     25.34     28.46     29.81 

Northampton     .      19.51     24.04     20.63      19-38     17-92     20.08     20.45     2071      18.46 

Quincy     15.01      14.67      14.51      14-68      17-46      19-58      19-96      19-10     20.46 

Gloucester    23.81      17.49      14.72      17-52     15-91     22.17     19.36     22.38     24.25 

Beverly     30.88     32.09     34.98     33.26     42.94     15.53     15.57     16.97     36.07 

Marlboro      26.12     26.68     23.38     21.37     21.67     21.69     22.32     22.05     24.63 

Newburyport  ..  30-26  36.71  27.75  23.49  24.54  6.38  21.67  23.44  33.io 
at  the  entire  period  rather  than  at  fluctuations  in  single  years,  arc 
found  in  Lowell,  Fall  River,  Lynn,  Somerville,  Newton,  Walthatn, 
Brockton,  Northampton  and  Marlboro,  a  total  of  nine  cities.  In 
five  cities  there  has  been  a  decided  decrease  in  the  energy  income 
per  ton,  namely  in  Pittsfield,  Chelsea,  North  Adams,  Beverly  and 
Newburyport.  Twelve  plants,  namely,  the  Brockton  Edison,  Boston 
Electric,  Cambridge,  Worcester,  Salem,  Woburn,  Haverhill,  New 
Bedford,  Quincy,  Gloucester,  Maiden  and  Fitchburg,  have  yielded  a 
substantial  gain  in  the  income  per  ton.  As  a  rule,  the  incomes  per 
ton  of  coal  for  each  system  are  consistent  from  year  to  year,  and 
show  only  such  changes  as  may  readily  be  due  to  fluctuations  in 
prices  or  to  improvements  of  efficiency.  There  are,  however,  a  few 
figures  for  incomes  per  ton  that  seem  to  be  due  to  errors  in  the 
original  reports  as  to  the  tons  of  coal  burned  in  certain  years.  In- 
comes per  ton  that  are  probably  incorrect  are  those  at  Lowell,  Wor- 
cester and  Maiden  in  1892,  at  Somerville,  Haverhill  and  Newbury- 
port in  1893,  at  Newton  and  Beverly  in  1896,  at  Woburn  and  New 
Bedford  in  1898,  at  Newburyport  in  1897,  and  at  Beverly  and  New- 
buryport in  1900.  Reports  for  the  weight  of  coal  from  26  stations 
during  nine  years  involve  234  separate  quantities,  and  the  eleven  re- 
ports that  appear  incorrect  constitute  only  5.5  per  cent,  of  the  total. 
In  general  it  may  be  fairly  said  that  these  figures  as  to  incomes 
per  ton  of  coal  carry  on  their  face  evidences  of  truth,  when  con- 
sidered with  the  known  facts  of  electrical  supply.  It  is  of  interest  in 
this  connection  to  know  that  the  figures  for  fuel  consumption  are 
sworn  to  by  the  officers  of  electric  corporations,  as  required  by 
law,  and  a  willful  misstatement  is  perjury. 

Of  the  26  electric  lighting  systems  above  considered,  9  are  owned 
by  gas  companies,  namely  those  at  New  Bedford,  Lynn,  Newton, 
Fitchburg,  Chelsea,  North  Adams,  Waltham,  Beverly  and  New- 
buryport. The  remaining  17  lighting  systems  are  owned  by  purely 
electric  corporations.  Of  these  9  gas  companies  that  operate  electric 
lighting  systems,  those  at  Chelsea,  North  Adams,  Beverly  and  New- 
buryport, or  44  per  cent,  of  their  totals,  show  a  decided  decline  of 
energy  income  per  ton  of  coal  during  the  decade.  The  gas  companies 
at  Lynn,  Newton  and  Waltham,  or  33  per  cent,  of  the  total,  have 
held  their  income  from  electrical  energy  per  ton  of  coal  at  a  fairly 
constant  figure.  Two  gas  companies,  those  at  New  Bedford  and 
Fitchburg,  or  22  per  cent,  of  those  operating  electrical  systems,  have 
made  decided  gains  in  their  energy  incomes  per  ton  of  coal.  Of 
the  17  purely  electric  systems,  the  Boston  Edison,  Boston  Electric, 
Cambridge,  Worcester,  Salem,  Woburn,  Haverhill,  Quincy,  Glouces- 
ter and  Maiden  plants,  or  58  per  cent,  of  the  total,  have  earned  a 
rising  income  per  ton  of  coal  during  the  decade.  The  plants  at 
Lowell,  Fall  River,  Somerville,  Brockton,  Northampton  and  Marl- 
boro, being  35  per  cent,  of  those  that  are  purely  electric,  have  main- 
tained a  nearly  constant  energy  income  per  ton.  Only  one  purely 
electric  plant,  that  of  Pittsfield,  representing  6  per  cent,  of  the  17, 
has  suffered  a  decided  loss  in  energy  income  per  ton.  While  58  per 
cent,  of  the  purely  electric  companies  have  gained  in  energy  income 
per  ton,  only  22  per  cent,  of  the  gas  companies  have  made  similar 
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gains.  While  44  per  cent,  of  (lie  gas  companies  liave  lost  in  energy 
income  per  Ion, 'only  6  per  cent,  of  the  electric  conipanies  have  made 
a  sinnlar  loss.  These  fads  bring  to  mind  the  words  of  n  very  old 
book  concerninK  a  man  who  tries  to  serve  two  inasicrs. 

Omitting  the  ligures  above  Stated  to  be  probably  incorrect,  the 
most  notable  changes  in  incomet  per  ton  of  coal  between  the  years 
189J  and  KXX)  are  as  follows:  Coni|iaring  incomes  in  the  latter  with 
those  in  the  lornicr  year,  it  appears  tliat  the  Mosioii  Electric  system 
made  a  gain  of  45,  the  Haverhill  of  67  and  the  New  Medford  of  83 
per  cent,  per  ton  of  coal.  On  the  other  hand,  between  1892  and 
1900,  Pittstield  lost  37,  Chelsea  31,  North  Adams  40  and  Heverly,  to 
i89«j,  45  piT  cent,  of  the  energy  income  per  Ion  for  the  earlier  year. 
.\t  first  glance  it  may  be  thmighi  that  declining  incomes  per  ton  nec- 
essarily imply  lower  efficiencies,  but  this  is  not  conclusive,  for  the 
influence  of  changes  in  prices  has  to  be  reckoned  with.  Unless 
prices  have  risen  to  a  corresponding  degree,  increasing  incomes  per 
ton  of  coal  certainly  indicate  higher  cfhciencics.  In  order  to  draw 
certain  conclusions  as  to  cfhcicncics  in  these  26  electrical  systems, 
it  is  necessary  to  determine  the  movements  of  the  prices  they  received 
for  electrical  energy  during  the  period.  It  is  alike  impossible  and 
unnecessary  to  find  the  actual  prices  paid  for  each  class  of  service, 
but  relative  prices  from  year  to  year  can  be  ascertained,  and  this  is 
sufficient  for  present  purposes.  For  each  electrical  system  the  income 
from  sales  of  electrical  energy  and  the  total  connected  load  are  given 
yearly.  If  the  energy  income  is  derived  in  each  case  by  the  number 
representing  the  kilowatts  of  total  connected  load,  the  income  per 
unit  of  connected  load  in  each  year  is  determined,  and  relative  prices 
are  appro.xiniately  shown,  from  year  to  year.  The  connected  load 
is  maile  up  of  three  items;  arc  lamps,  incandescent  lamps  and  motors. 
To  obtain  from  these  items  the  equivalent  kilowatts  of  connected 
capacity,  the  number  of  arc  lamps  is  multiplied  by  0.4,  the  number  of 
incandescent  lamps  by  0.06,  and  the  horse-power  of  motors  is  taken 
to  represent  kilowatts,  thus  implying  an  efficiency  of  74.6  on  an 
average. 

Figures  thus  obtained  for  these  three  kinds  of  loads  are  added 
to  obtain  the  total  kilowatts  of  connected  capacity  for  each  system 
yearly.  It  is  not  thought  that  these  kilowatt  figures  are  exact,  but 
it  seems  that  they  are  sufficiently  accurate  for  present  purposes,  and 
that  any  errors  they  contain  will  not  operate  more  strongly  in  one 
year  than  in  another.  The  number  representing  total  kilowatts  of 
connected  capacity  for  each  station  in  any  year  is  used  to  divide  the 
energy  income  of  the  station  in  that  year.  These  calculations  have 
been  carried  out  for  the  26  electrical  systems  in  the  years  1892  and 
1900.  No  doubt  the  general  reduction  of  incomes  per  kilowatt 
capacity  in  connected  lamps  and  motors  is  due  in  large  part  to  the 
f.ict  that  the  average  yearly  hours  of  service  to  parts  of  the  ap- 
paratus have  decreased. 

Incomes  of  electrical  systems  per  kilowatt  capacity  of  connected 
lamps  and  motors : 

Income,  Income, 

System.  ,892.  1900. 

Boston    Edison     $66.55  $48.54 

Boston     Electric     248.66  82.67 

I^we'l     140.39  43.66 

Cambridge     204.00  52.52 

Pit'^^'tl 9932  5327 

Fall    River    250.10  76.23 

Worcester     253.35  99-48 

Somenille     162.23  75-66 

I-y""     150.05  55-62 

-''»'«"'      159-15  5I-74 

Rrockton     73.81  54.27 

Chelsea     104.62  51.86 

Xewton     130.46  50.52 

Waltham     1-9.68  59.06 

North    Adams     201.09  37.87 

Woburn      97.73  46.43 

Maiden      152.56  64.09 

Haverhill     I90.:9  58.53 

New    Bedford     72.10  48.80 

Fitchburg      162.71  71.84 

Northampton     108.70  40.80 

Quincy     146.40  49.60 

Gloucester     171.45  52.13 

Beverly     228.41  66.93 

Marlboro     133.52  52-72 

Newburyport     209.65  1 20.03 

This  decrease  is  largely  due  to  the  great  additions  of  residence 
lighting.  It  seems  quite  certain,  however,  that  varying  portions  of 
the   reductions   in   incomes   per   unit   of   connected   capacity  are  the 


result  of  lower  prices.  Figures  for  incomes  of  the  Edison  systems 
at  Huston,  Hrocklon  and  New  Uedford  support  tliis  view,  as  it  seems 
very  improbable  that  these  low-pressure  plants  have  taken  on  enough 
residence  lighlinK  to  lower  their  incomes  to  the  extent  indicated. 
It  is  also  lo  be  noted  that  these  three  systems,  which  have  made 
comparatively  small  extensions  to  residences,  have  lowered  their 
incomes  per  connecleil  kilowatt  capacity  less  than  any  of  the  other 
plants.  Between  i8i>'  and  Hjuo  the  income  per  kilowatt  of  con- 
nected apparatus  of  the  Itoston  Kdison  decreased  27,  of  the  Mrocktoii 
lldison  26,  and  that  of  the  New  Uedford  Kdison  32  per  cent.  Mean- 
time the  Boston  Electric  Company,  selling  in  direct  competition  with 
the  Edison  Company,  in  the  territory  of  the  latter,  reduced  its  in- 
come per  kihjwatt  of  capacity  in  connected  apparatus  67  ])cr  cent. 
How  much  prices  of  electrical  energy  have  been  reduced  in  any 
particular  cily  cannot  be  determined,  because  of  the  variable  factor 
of  residence  ligliling,  but  that  they  have  been  lowered  to  some 
extent  in  every  ease  seems  practically  certain.  With  this  result  in 
view,  it  appears  that  electrical  systems  which  have  maintained  a 
nearly  constant  income  per  ton  of  coal,  must  have  increased  in 
efficiency.  ICven  plants  where  the  income  per  ton  has  dei  lined  may 
have  lost  only  through  lower  prices.  In  the  larger  number  of  jjurely 
electrical  systems  the  energy  income  per  ton  of  coal  has  persistently 
risen  in  the  face  of  falling  prices.  The  obvious  conclusion  is  that 
a  very  substantial  rise  in  efficiency  has  taken  place  during  the  decade. 


Expansion  of  Electrical  Supply  in  Springfield,  Mass. 


ELECTRICAL  supply  in  Springfield,  Mass.,  which  is  mostly 
transmitted  from  two  water-power  stations  on  the  Chicopce 
River,  is  expanding  rapidly.  This  fact  appears  at  once  from 
the  figures  for  the  output  in  kilowatt-hours  of  the  system.  Taking 
the  number  of  kilowatt-hours  delivered  by  the  Springfield  system 
during  the  year  ending  June  30,  1901,  as  unity,  the  corresponding 
number  for  the  year  ending  at  like  date  in  1902  was  1 .  10  and  in 
1903,  the  present  year,  1.23,  thus  showing  an  increase  of  23  per 
cent,  in  two  years.  The  importance  of  water  power  in  this  system, 
as  well  as  the  present  rapid  rise  of  its  energy  output,  is  shown  by 
the  fact  that  the  kilowatt-hours  developed  by  water  power  alone 
during  the  six  months  ending  June  30,  1903,  amounted  to  45  per  cent. 
of  the  entire  electrical  output  from  both  steam  and  water  power 
during  the  year  ending  on  that  date. 

This  increase  of  energy  output  has  followed  a  rise  in  the  connected 
loads  of  the  system  as  follows : 


No.  arc  lamps.  No.  incandescent  lamps.         H.P.-motors.  Year. 

1,285                                  41.124                                   902  190' 

1,352                                  47.579                                   969K  1902 

1,518                                  50,296                                1,400  1903 

The  greatest  gain  has  been  made  as  to  the  motor  load,  for  while 
the  numbers  of  arc  and  incandescent  lamps  have  each  increased 
about  25  per  cent,  since  1901,  the  horse-power  of  connected  motors 
has  risen  55  per  cent.  This  motor  load  is  still  on  the  increase,  a 
contract  having  just  been  closed  to  supply  an  entire  factory  equip- 
ment of  two-phase  induction  motors  with  an  aggregate  capacity  of 
800  horse-power. 

During  the  year  the  old  electric  light  station  on  the  bank  of  the 
Connecticut  River  in  the  heart  of  the  business  section  of  Springfield 
has  been  entirely  remodeled  and  is  now  a  brick,  tile  and  steel  struc- 
ture throughout.  This  building  does  duty  as  sub-station  for  the 
transmission  from  the  water  powers  and  also  contains  the  auxiliary 
steam  plant,  which  includes  condensing  engines  of  1,650  aggregate 
horse-power  with  their  connected  generators.  Besides  the  800  kw 
added  to  the  generating  capacity  of  the  water  power  stations  last 
year  a  further  increase  of  600  kw  will  be  made  during  the  present 
summer  at  the  Indian  Orchard  plant.  At  the  steam  plant  in  the 
sub-station  just  mentioned  are  four  boilers  of  215  hp  and  three  of 
300  hp  each,  all  being  of  the  vertical,  Hazelton  water  tube  type. 

The  most  notable  extension  of  the  Sprinfigeld  system  during  the 
past  year,  aside  from  the  very  large  addition  to  its  motor  load,  has 
been  in  the  direction  of  underground  conduits  and  cables.  Though 
Springfield  had  a  population  of  only  62,059  in  1900,  standing  ninth 
among  the  cities  of  the  State  in  this  respect,  yet  as  to  length  of  un- 
derground conduits  and  of  electric  light  and  power  circuits  therein 
it  was  surpassed  by  only  Boston  and  Worcester,  in  1902.     On  June 


September  s,  1903. 


ELECTRICAL    WORLD     and     ENGINEER. 


383 


30  of  that  year  the  Springfield  system  included  58,830  ft.  of  under- 
ground conduit  containing  303,461  ft.  of  cable.  During  the  year 
ending  June  30,  1903,  there  have  been  added  to  the  Springfield  under- 
ground system  more  feet  of  conduit  ranging  from  2  to  36  duct,  than 
it  had  at  the  beginning,  and  in  this  conduit  the  length  of  cable  in- 
stalled amounts  to  368,706  ft.  This  cable  is  all  rubber-covered  and 
leaded,  and  varies  in  size  from  No.  8  to  500,000  cm.     Both  single 

UNDERGROUND  CABLES  LAID  DURING  YEAR  ENDING  JUNE  30,  1903. 


Length  in  feet. 

'3.350 

158,794 

94,206 

6,040 

206,858 

13,000 

852 
16,606 


Size    of    conductor    in    cable 
Number  8 
Number  6 
Number  4 
Number  2 
Number  0 
Number  00 
Number  0000 
500,000  c.    m. 


c'lnd  duplex  cables  have  been  laid,  the  former  for  direct-current  arc 
circuits  of  10,000  volts,  and  the  latter  for  two-phase  alternating  cir- 
cuits of  2,500  and  6,000  volts  respectively.  The  6,000-volt  cable 
forms  a  part  of  the  transmission  lines  between  the  water  power 
plants  and  the  sub-station,  and  the  2,soo-volt  cable  is  used  in  the  dis- 
tribution system. 

The  single-conductor,    10,000-volt   cable   is  insulated   with   rubber 
to  a  thickness  of  7/32  in.  and  outside  of  this  is  a  lead  sheath  5/64  in. 


^^i^p  showi.n'c  underground  distributing  system,  Springfield,  mass. 

thick.  The  6,000-volt  duplex  cables  have  a  covering  8/32  in.  thick 
of  rubber  on  each  conductor,  and  outside  of  this  3/32  in.  of  lead 
over  all.  In  the  2,500-volt  cable  the  thickness  of  rubber  on  each 
conductor  is  7/64  in.  and  the  lead  sheath  is  3/32  in.  thick 

In  connection  with  the  lengths  of  underground  conduit  shown  in 
the  table,  188  manholes  have  been  constructed.  All  conduits  were 
laid  with  vitrified  clay  duct  having  3-in.  openings  and  in  lengths  of 
18  in.  In  single-duct  the  3-in.  opening  is  circular  and  in  multiple 
duct  the  openings  are  each  3  in.  square  in  section. 

All  conduits  were  laid  on  a  foundation  of  concrete  4  in.  thick  and 
then  the  4-in.  layer  of  concrete  was  extended  over  the  sides  and  top 
of  the  conduit  when  completed.  Ducts  were  so  laid  as  to  break 
end  joints  and  with  J4  in-  of  cement  mortar  between  the  different 
layers.  Portland  cement  was  employed  for  both  mortar  and  con- 
crete, the  proportions  for  mortar  being  one  part  cement  and  two 
parts  sand.  For  concrete  the  mixture  was  one  part  cement,  3  parts 
sand  and  5  parts  broken  stone.  Broken  stone  in  concrete  for  use 
about  the  conduits  was  all  required  to  pass  through  a  VA-in.  ring. 


and  for  manhole  concrete  through  a  2'/2-in.  ring.  In.  laying  multiple 
ducts  a  strip  of  burlap  6  in.  wide  was  dipped  in  coal  tar  or  neat 
Portland  cement  and  placed  about  each  end  joint.  Dowel  pins  were 
used  at  end  joints  of  multiple  ducts,  the  pins  extending  3  in.  into 
each  duct.  The  trenches  in  which  ducts  were  laid  had  a  depth  in 
each  case  such  that  the  top  of  the  layer  of  concrete  over  the  com- 
pleted conduit  is  18  in.  below  the  surface  of  the  street.     After  the 


UNDERGROUND 

CONDUITS 

LAID 

DURING 

YEAR 

ENDING 

JUNE  30, 

1903. 

Length  in 

feet. 

Number 

of 

ducts. 

Length  in 

feet. 

Number 

of  ducts. 

9.792 

I 

124 

»5 

3,101 

2 

5.485 

16 

962 

3 

244 

18 

9.742 

4 

6,290 

20 

18,451 

6 

690 

31 

105 

7 

910 

24 

310 

8 

260 

25 

7.478 

9 

45 

36 

4.930 

12 

2.530 

13 

277 

14 

completion  of  the  conduits  a  mandrel  12  in.  long  and  2}i  in.  in 
diameter  was  pulled  through  each  duct. 

The  188  manholes  before  mentioned  were  constructed  on  concrete 
foundations  6  in.  thick,  and  the  sides  of  the  manholes  were  8-in.  brick 
walls  laid  in  cement  mortar.  Each  manhole  is  provided  with  a  cast- 
iron  frame  and  cover  at  the  top  weighing  about  1,000  pounds. 

These  facts  relative  to  the  growth  of  the  system  owned  by  the 
United  Electric  Light  Company  at  Springfield  have  been  collected 
through  the  courtesy  of  the  manager,  Mr.  Walter  L.  Mulligan. 


Isolated  Plant  vs.  Central  Stations  Supply  of  Electricity 

A  Suggestion  for  Obtaining   Estimates  of  Costs  on 

a  Competitive  Basis. 


By  R.  S.  Hale. 

THE  question  of  isolated  plant  vs.  central  station  supply  is  one 
of  perennial  interest,  and  is  one  of  which  there  seems  to  be 
no  general  solution.  The  operating  engineer  who  is  or  who 
expects  to  be  in  charge  of  the  heating  boilers  of  a  modern  building 
is  always  sure  that  an  isolated  plant  is  the  cheapest  for  the  owner, 
and  so  are  the  salesmen  of  the  machinery,  and  frequently  the  archi- 
tect and  consulting  engineers,  who  are  to  lay  out  the  plant  are  also 
in  favor  of  putting  in  such  an  installation.  On  the  other  hand,  the 
fact  that  so  many  large  buildings  take  central  station  current  shows 
that  there  are  some  business  men  who  think  the  estimates  of  isolated 
plant  cost  are,  to  say  the  least,  optimistic.  Recently  the  question 
came  up  in  regard  to  a  building  in  which  I  was  interested,  and  a 
conversation  with  one  of  the  machinery  salesmen  suggested  to  me 
that  the  conflicting  estimates  on  the  one  hand  of  the  central  station 
man,  who  is  sure  that  electricity  from  an  isolated  plant  really  costs 
about  20  cents  per  kw-hour,  and  on  the  other  hand  the  estimates 
of  the  engineer  who  is  sure  that  he  can  run  dynamos  and  engines 
with  no  extra  labor  and  save  so  much  coal  by  using  the  exhaust 
steam  for  heating  that  the  total  coal  bill  with  a  plant  will  be  even 
less  than  for  heating  alone,  could  be  compared  in  such  a  way  as  to 
disprove  or  verify  one  or  the  other  by  bringing  them  to  a  basis  where 
they  must  be  backed  up  by  a  definite  proposal  and  contract. 

The  suggestion  is  that  a  company  might  be  formed  whose  business 
it  should  be  to  install  and  run  isolated  plants.  Such  a  company  would 
go  to  the  owner  of  a  building  and  propose  a  contract  as  follows : 
The  owner  to  let  to  the  company  space  sufficient  for  the  installation 
of  boilers,  engines,  dynamos,  etc.,  at  an  annual  rental ;  the  company 
to  agree  to  supply  heat,  light  and  power  from  this  plant  to  the  owner 
of  the  building  and  to  his  tenants. 

Such  a  contract  would,  of  course,  be  by  no  means  as  simple  as  the 
contract  that  the  central  station  man  could  offer,  but  the  various 
clauses  would  involve  no  insuperable  difficulty.  In  the  first  place,  of 
course,  it  must  be  drawn  for  a  long  term  of  years,  the  length  de- 
pending on  the  expected  life  of  the  plant  to  be  installed.  Thus,  if 
an  owner  puts  in  his  own  plant  he  expects  to  run  it  for  say  10  years 
and  to  pay  interest  and  depreciation  on  it  during  this  time,  since 
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after  he  has  put  in  his  own  plant  he  cannot  take  it  out  except  at  a 
loss.  lie  should,  therefore,  be  willing  to  makt-  an  ci|iiallv  li.na 
contract  with  the  isolated  plant  company. 

The  contract  nnght  very  properly  be  made  wiili  a  .slidiiiK  puce, 
depending  on  the  i>rice  of  coal.  Thus,  the  price  lor  steam  hcatnig 
might  be  fixed  at  40  cents  per  siiuarc  foot,  and  for  electricity  at  8 
cents  per  kw-huur  ou  the  basis  of  a  price  of  coal  of  $4  per  ton,  with 
.1  provision  that  f>ir  every  10  per  cent,  mcrease  in  cost  of  coal,  the 
price  of  heat  and  light  should  be  incrciiscd  5  per  cent.,  and  vice 
versa.  If  the  cost  of  coal  should  go  down,  the  price  of  light  and 
heat  should  be  corrc>pondingiy  decreased. 

The  contract  should  provide  for  a  minimum  annual  payment,  which 
would  correspond  to  the  amount  the  owner  would  have  to  allow 
for  the  interest,  depreciation  and  care  of  the  plant,  which  he  would 
have  to  pay  whether  he  used  it  or  not,  ami  there  should  also  be  an 
upper  limit  to  the  amount  of  light  or  heat  that  the  owner  of  the 
building  could  require  at  any  one  time,  this  amount  corresponding 
to  the  capacity  of  the  plant. 

In  fact,  a  good  lawyer  assisted  by  a  good  engineer,  could  easily 
draw  up  a  contract  so  that  the  owner  of  the  building  would  have 
no  more  obligations  and  no  more  burdens  than  if  he  put  in  the 
plant  himself.  On  the  other  hand,  if  the  owner  of  the  building  would 
let  space  in  his  basement  for  such  a  company,  the  company  could 
supply  all  the  heat,  light  and  power  that  the  owner  could  get  from 
his  own  plant  at  rates  at  least  as  low  as  the  owner  could  make  it 
for  himself,  and  show  a  very  good  profit.  To-day  the  owner  of 
a  building  is  usually  willing  to  pay  the  central  station  10  per  cent. 
or  15  per  cent,  more  for  current  than  he  figures  he  can  make  it 
for  himself  in  a  private  plant,  merely  to  save  himself  the  trouble  of 
running  such  a  plant.  .\n  isolated  plant  company,  on  the  other 
hand,  could  take  all  this  trouble  off  the  owner's  hands  while  still 
saving  to  the  owner  this  10  per  cent,  or  15  per  cent,  difference  in 
price,  since  the  isolated  plant  company  would  have  many  sources 
of  saving  not  open  to  the  owner  of  the  small  plant.  The  isolated 
plant  company  would  be  able  to  buy  all  its  coal,  its  oil  and  all  sup- 
plies in  quantity  at  a  better  rate  than  the  independent  plant.  It 
would  not  have  to  keep  such  a  large  store  of  coal,  since  in  case  of 
shortage  it  could  distribute  what  coal  it  could  get  evenly  instead  of 
having  some  of  its  plants  overstocked  and  others  without  coal. 
Such  a  company  would  be  able  to  put  an  ordinary  engineer  in  charge 
of  each  plant,  with  a  first-class  man  in  general  charge  of  several 
plants  to  look  after  the  repairs  and  maintenance  of  them  all,  while 
the  owner  of  a  single  small  plant  would  have  to  pay  proportionally 
more  for  a  first-class  engineer,  who  would  have  to  spend  a  large 
portion  of  his  time  on  work  that  might  just  as  well  be  done  by  a 
cheaper  man. 

.\  company  running  several  isolated  plants  would  have  sufficient 
data  ancj  e.xperience  to  enable  it  to  buy  the  best  and  most  economical 
form  of  machinery,  while  several  independent  plants  each  run  by 
the  owner  of  the  building  who  would  not  be  an  expert  in  that  line, 
could  not  be  run  so  economically. 

When  it  is  remembered  that  all  these  profits  are  in  addition  to  the 
interest  and  depreciation  figured  in  at  the  start  on  the  plant,  whether 
put  in  by  the  owner  or  the  isolated  plant  company,  it  appears  that  a 
company  engaged  in  running  numerous  isolated  plants  ought  to 
show-  a  tremendous  return  on  the  investment  besides  the  ordinary 
interest  and  depreciation,  and  there  should  be  a  tremendous  field 
for  such  companies  not  only  in  the  large  cities,  but  in  the  cities  of 
the  second  class. 

Central  stations  should  welcome  such  a  company,  since  if  it  be 
true,  as  they  claim,  that  the  cheapest  way  of  supplying  a  modern 
large  building  is  for  it  to  use  a  plain  low-pressure  heating  system 
from  boilers  in  the  basement  for  heating  only,  while  buying  light 
and  power  from  the  central  station,  then  a  company  which  under- 
took the  whole  supply  of  several  large  buildings  would  quickly  be- 
come the  best  customer  of  the  central  station.  On  the  other  hand. 
if  the  central  station  cannot  really  compete  with  the  isolated  plant 
it  had  better  learn  the  fact  before  it  invests  any  more  capital  in 
plant  and  underground  mains  that  will  be  useless  when  all  current 
is  supplied  from  isolated  plants. 

The  fact,  however,  that  such  companies  to  run  isolated  plants  have 
not  been  started,  or  at  least  have  not  been  a  permanent  success  in 
our  cities,  is  pretty  good  evidence  that  the  rosy  estimates  of  i  and  2 
cents  per  kw-hour  as  the  net  cost  of  electricity  from  private  plants 
are  not  correct. 


HIcctric  ScwaKc  I'unipiiiK  at  Sydney,  New  South  Wales. 

For  low-level  sewage  pumping  the  Sydney,  New  South  Wale», 
Water  and  Sewerage  Hoard  have  gone  in  extensively  for  electrical 
driving.  •The  hr.st  elcctrically-dri\eii  plant  was  put  down  at  Double 
Hay,  the  "Shone"  system  of  compressed  air  ejectors  being  used,  the 
.lir  compressors  being  driven  by  electric  motors.  The  plant  is  prac- 
tically 111  diiplic'ite,  there  being  two  air  couipresscjrs,  each  of  the 
double-acting  duples  pattern,  fitted  with  positive  valve  motion,  mak- 
ing .joo  r.p.ni.  when  running  at  full  speed,  and  having  11 -inch  cylin- 
ders and  18-inch  stroke,  and  fitted  with  water  sprays,  cooling  jackets, 
etc.  An  intermediate  shaft  is  used,  to  which  cither  or  both  com- 
pressors or  motors  can  be  attached  by  means  of  special  couplings. 
The  connecting  rod  of  each  compressor  is  attached  to  its  respective 
separate  crank  shaft.  The  intermediate  shaft  runs  at  a  speed  of  100 
r.p.ni.,  and  carries  the  necessary  flywheels  and  spurwheels.  The 
motors  are  two  25-hp.  Parker  make,  with  toothed  core  armaiurcs, 
Eickmeyer  winding,  and  are  geared  to  the  intermediate  shaft  by 
means  of  spurwheels  and  pinions. 

The  whole  plant  is  designed  to  work  automatically,  starting  and 
stopping  according  to  the  rise  and  fall  of  the  air  pressure,  which  in 
turn  depends  upon  the  quantity  of  work  to  be  done.  The  principle 
adopted  is  the  rising  and  falling  of  a  piston  actuating  a  hydraulic 
relay ;  the  water  is  thus  admitted  into  a  starting  or  stopping  cylinder, 
as  the  case  may  be,  which  in  turn  actuates  a  rack  and  pinion,  the 
latter  being  directly  connected  to  the  electrical  controller  shaft.  For 
the  purpose  of  obtaining  the  necessary  quick  movements  from  con- 
tact to  contact,  the  piston  travel  is  so  arranged  that  it  is  stopped  by 
a  die-plate  after  having  reached  the  end  of  the  predetermined  por- 
tion of  its  strike.  Having  now  made  its  corresponding  contact  in  the 
controller,  the  controller  spindle  cannot  again  be  moved  by  the  trav- 
eling piston  until  the  die-plate  moves  and  allows  it  to  travel  to  the 
next  position,  where  it  is  again  caught  by  the  plate,  with  the  result 
that  each  successive  movement  from  one  position  of  the  controller  to 
the  next  takes  place  rapidly  and  with  certainty.  The  blowing  out  of 
the  arc  is  accomplished  by  means  of  a  small  air-blast  of  compressed 
air,  automatically  turned  on  and  off  by  means  of  a  special  valve 
situated  in  the  foot  of  the  controller  itself  and  actuated  by  the  con- 
troller spindle. 

A  set  of  230  Epstein  cells  of  180-hour  capacity  has  been  provided 
as  a  safeguard  against  stoppages  of  the  generators,  and  to  provide 
for  the  supply  of  power  during  such  times  as  the  cable  engines  driv- 
ing the  generators  are  not  running.  This  plant  has  been  running 
for  over  a  year  now.  and  has  proved  so  successful,  not  having  re- 
quired any  special  attention  or  repairs  of  any  kind,  that  the  Board 
decided  to  utilize  electrical  driving  on  an  extensive  scale,  especially 
as  they  have  been  able  to  obtain  power  from  the  tramway  power 
house  on  exceptionally  favorable  terms.  In  future  extensions  elec- 
trically-driven pumps  will  be  used  pumping  the  sewage  direct. 

The  present  operations,  involving  21  pumping  stations,  extend 
along  the  shore  of  the  harbor  from  Snails  Bay,  Balmain  to  Double 
Bay.  A  separate  steam-driven  plant  serves  the  low  lying  portions 
of  Marrickville.  The  largest  station,  serving  as  a  head  station  from 
which  all  others  will  be  controlled,  will  be  situated  alongside  the 
Darling  Harbor  railway  line,  close  to  the  Ultimo  Power  House. 
Electrically  controlled  mechanism  will  be  used  for  indicating  at  the 
Pyrmont  station  the  level  of  the  sewage  in  the  receiving  wells  at  the 
other  stations,  as  well  as  specially  arranged  telephonic  communica- 
tion designed  so  that  the  attendant  in  charge  may  hear  the  pumps  and 
machinery  working  at  any  of  the  different  stations  and  detect  any 
irregularity  in  the  working.  A  large  subterranean  chamber  below 
the  street  level,  which  is  hewn  out  of  the  solid  rock,  contains  the 
pumping  machinery  and  electric  motors  for  dealing  with  the  sewage 
from  the  low-lying  portion  of  Pyrmont  and  Darling  Harbor.  Power 
is  supplied  here  from  the  Ultimo  Power  House  and  distributed  to 
the  other  pumping  stations. 

The  outlying  pumping  stations  are  practically  similar  to  the  un- 
derground portions  of  the  controlling  stations  and  are  of  various 
sizes,  according  to  the  area  of  the  district  to  be  served  by  the  sta- 
tion. Some  of  the  stations  are  situated  below  the  surface  of  the 
road,  where  no  other  suitable  place  could  be  found  for  it.  These 
consist  of  a  huge  caisson  built  up  of  cast-iron  plates.  It  is  about 
28  ft.  by  20  ft.  wide  and  20  ft.  high,  weighing  80  tons.  The  interior 
is  ova!  in  shape,  and  the  tw-o  ends  of  the  oval  are  partitioned  off 
by  further  iron  plates,  forming  two  receiving  tanks  for  the  sewage, 
the   -entre  portion   being  reserved   for  the   machinery.     About  half 
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the  stations  are  in  hand  and  several  are  ready  to  receive  the  ma- 
chinery. The  pumps  are  being  manufactured  by  the  Clyde  Engi- 
neering Company,  of  Sydney,  the  motors  being  supplied  by  the  West- 
inghouse  Company.  The  overhead  material  and  mains  are  being 
supplied  by  Callenders  and  Henleys,  and  the  construction  work  is  in 
the  hands  of  Messrs.  Edge  and  Edge.  The  Brush  Electrical  Engi- 
neering Company  will  supply  the  switchboards  and  controlling  mech- 
anism.   The  total  cost  is  estimated  at  about  $500,000. 


An  Object  Lesson  in  Telephone  Receivers. — I. 


By  Arthur  V.  Abbott,  C.  E. 

AN  analysis  of  the  telephone  receiver  indicates  that  it  may  be 
viewed  from  three  different  standpoints.  It  may  be  con- 
sidered magnetically,  electrically  or  mechanically.  There 
is  no  receiver  now  manufactured  which  is  best  from  all  of  these 
various  standpoints,  but  each  one  contains  certain  admirable  features 
which  make  it  superior  for  a  particular  purpose,  and  so  the  manager 
of  a  telephone  plant  must  weigh  the  various  advantages  offered  by 
each  model  and  choose  that  which  seems  best  suited  for  his  par- 
ticular service.  Receivers  for  local  battery  exchanges  must  be 
utterly  different  electrically  from  those  designed  for  common  battery 
installations.  Where  many  toll  lines  exist,  and  a  large  proportion 
of  the  business  is  long-distance  work,  a  type  of  receiver  entirely 
different  in  design,  both  electrically  and  magnetically,  is  desirable 
from  that  which  is  sufficient  for  the  country  village  whose  conver- 
sations are  relatively  of  less  importance  and  never  traverse  more 
than  a  mile  or  two  of  wire.  Mechanically,  the  highest  types  of 
receiver  are  more  expensive  to  construct,  produce  better  results  and 
last  longer  than  the  cheaper  varieties.  Naturally  a  small  country 
exchange,  whose  subscribers  cannot  be  reckoned  by  hundreds,  can 
use  a  type  of  receiver  which  would  not  be  tolerated  by  the  city  plant 
having  tens  of  hundreds  of  subscribers. 

Viewed  from  the  standpoint  of  the  magnetic  circuit,  receivers  may 
be  subdivided  into  four  classes : 
1st.       Single-pole  receivers. 
2nd.     Double-pole. 
3d.        Single-bar  magnets. 
4th.      Laminated  magnets. 

Electrically,  according  to  the  design   of   switchboard   into   which 
receivers  are  to  work,  there  are  two  divisions : 
1st.       Local  battery  receivers. 
2nd.     Common  battery  receivers. 

Mechanically,  it  is  possible  to  class  receivers  into  two  divisions, 
depending  upon  the  method  of  assembling. 

1st.  Receivers  in  which  the  magnetic  system  and  diaphragm  arc 
rigidly  connected  together,  independently  of  the  case,  and 

2nd.  Those  in  which  the  case  forms  the  supporting  foundation 
for  the  entire  mechanism.  Under  the  two  classes  of  this  division 
there  are  two  sub-classes,  namely,  (a)  receivers  with  external  cord 
connections,  and   (t>)  those  with  internal  cord  connections. 

Now  it  is  proposed  to  examine  and  describe  a  few  of  the  more 
familiar  types  of  receivers  with  the  view  of  ascertaining  the  present 
status  of  the  art  of  receiver  manufacture.  As  comparisons  under 
all  circumstances  are  invidious,  none  will  be  drawn,  though  subse- 
quently methods  of  testing,  applicable  to  both  transmitters  and  re- 
ceivers, will  be  developed,  whereby  performance  of  either  the  receiver 
or  transmitter  may  be  tested  and  conclusions  formd  as  to  the  type 
of  service  to  which  any  particular  instrument  is  best  fitted.  Manu- 
facturers are  constantly  improving  in  the  art  of  receiver  building, 
and  the  receiver  itself  is  so  complex  a  machine  that  even  with  the 
most  perfect  system  of  interchangeable  manufacturing  it  is  difficult 
to  produce  two  instruments  that  are  exactly  alike;  nor  has  inter- 
changeability  in  the  building  of  receivers  been  carried  to  anything 
like  perfection  that  is  witnessed  in  watch  works,  the  sewing  machine 
factory  or  a  gun  shop :  and  so.  while  the  models  described  may  be 
taken  to  be  fairly  representative  of  the  art  of  receiver  building,  it 
is  quite  certain  that  other  examples  from  the  same  shop  may  differ 
considerably  in  many  of  their  properties. 

the  H.\ND  receiver  of  the  AMERICAN  TELEPHONE  &  TELEGRAPH   CO. 

The  first  models  of  the  receiver  manufactured  by  the  American 
Bell  were  of  the  single-pole  variety,  shown  in  Fig.  7  (see  page  687, 
Electrical  World  and  Engineer,  .\pril  18,  1903).  This  design  has 
been  so  universally  supplanted  by  the  bipolar  type  that  the  earliest 


form  is  merely  of  historic  interest.  The  bipolar  receiver  is  shown 
by  dimension  drawing  and  sectional  photograph  in  Figs.  8  and  9 
(page  687,  Electrical  World  and  Engineer).  Further  details  ap- 
pear in  Figs.  32  and  33.  The  complete  receiver,  as  it  is  usually  met 
with  in  practice,  is  given  in  Fig.  32,  while  in  Fig.  33  the  instrument 
is  dissected.  The  case  is  made  of  hard  rubber  and  consists  of  three 
parts:  the  body.  A,  Fig.  33,  the  tail  piece,  B,  and  the  diaphragm  cap, 
C.  The  magnetic  system  shown  at  D  consists  of  two  rectangular 
bars  334  in.  long,  the  outer  corners  of  which  are  chamfered.  The 
bars  are  .63  in.  wide  and  .26  in.  thick.    At  the  rear  end  the  bars  are 


FIG.  32. — assembled  bell  RECEIVER    ( COMMON   BATTERY   TYPE). 

bolted  together  with  a  soft  iron  filling  piece  and  iron  bolt,  while  ir» 
the  front  the  filling  piece  and  bolt  are  of  non-magnetic  material. 
Between  the  bars  a  lead  weight  is  cast,  so  that  the  receiver  may  be 
sure  to  hold  the  hook  switch  in  proper  position.  At  the  front  end 
the  filling  piece  carries  a  screw  thread  whereby  the  entire  magnetic 
system  may  be  secured  in  the  body  of  the  case  in  which  a  similar 
thread  is  cut.  The  pole  pieces  are  recessed  between  the  front  filling 
piece  and  the  magnets  and  all  clamped  by  a  substantial  bolt.  The 
magnet  bars  are  placed  yi  in.  apart  and  exercise  a  tractive  effort 
of  1. 13  pounds  (588  grams).  The  sectional  area  is  about  .164 
sq.  in.  (1.06  sq.  cm.).  This  corresponds  to  a  tractive  effort  of 
550  grams  per  sq.  cm.,  which  would  indicate  a  remenance  of  4,200 
gausses.  The  pole  pieces  are  set  yi  in.  apart  centers.  They  are  .54 
in.  wide,  .086  in.  thick  and  1.36  in.  long,  giving  an  area  of  .046  in. 
(.3  sq.  cm.)  so  the  pole  flux  would  be  9,800  gausses.  The  coil  spools 
are  .09  in.  long,  .40  in.  wide  and  .43  in.  deep,  made  of  brass,  giving 
a  winding  volume  of  .06  sq.  in.  (.385  sq.  cm.).  The  winding  is  No. 
34  or  36  B.  &  S.  silk-covered  copper  wire,  for  the  common  battery 
receivers,  both  coils  being  connected  in  series.    The  usual  resistance 


FIG.   33. — DISSECTED  BELL  RECEIVER. 

is  about  60  ohms,  bul^  receivers  are  wound  as  low  as  20  ohms  and 
as  high  as  75.  For  local  battery  stations  the  winding  is  one  or  twa 
gauges  finer  and  the  resistance  carried  to  about  100  ohms.  The 
diaphragm  is  of  ferrotype  metal  No.  31  B.  W.  G.  .oi  in.  thick, 
2.25  in.  in  diameter  over  all,  with  a  free  diameter  of  approximately 
2  in.  As  a  protection  from  moisture,  the  diaphragm  is  thoroughly 
varnished.  The  body  of  the  case  is  faced  presumably  at  right  angles 
to  the  thread  cut  to  hold  the  magnetic  system,  and  the  magnets 
screwed  into  the  case  till  the  pole  pieces  are  from  1/64  to  3/64  of 
an  in.  away  from  the  diaphragm.  Upon  the  outside  of  the  tail  piece, 
B,  a  pair  of  binding  posts  are  placed,  to  which  leading-in  wires  of 
cotton-covered  copper  are  soldered  and  extend  alongside  of  the 
magnetic  system  through  a  fibre  disk  which  is  placed  just  beneath 
the  pole  pieces  and  are  .soldered  to  the  ends  of  the  line  coils.    Thus 
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it  ia  imi)t»»it)le  to  take  the  receiver  apart  without  unsoldn  imk  some 
of  the  eleetricul  connections.  Tlie  tail  piece  is  secureil  ni  place  by 
being  slipped  over  the  end  of  the  case  body  and  held  by  a  screw 
that  is  tapped  into  the  rear  of  tlic  magnet.  The  nioutii  of  the  Hell 
receiver  noticeably  llines  niiicli  more  tiian  most  of  liie  other  models 
and  the  resonant  ca\ity  enclosing  the  (liaplir.iKin  is  considerably 
larger.  I-ig.  J4  is  a  phantom  of  the  Ucll  receiver  with  the  diaphragm 
removed     The  field  is  (putc  uniform  and  symmetrical,  but  not  suflR- 


FIG.    34. — PHANTOM    WITHOUT    DIAPHRAGM.       BELL    RECEIVER. 

ciently  iiitcii.se  to  affect  the  iron  filings  over  the  entire  area  of  the 
plate.  Fig.  35  is  a  phantom  with  the  diaphragm  in  place,  from  which 
it  appears  that  the  field  is  fully  sufficient  to  saturate  the  diaphragm 
at  least  in  the  imniediate  neighborhood  of  the  pole  pieces.  The 
diaphragm,  as  in   most  models,  is  secured  between  the  cap  and  the 


FIG.   35. — PHANTOM    WITH    WAPHR.^G.M.      BELL   RECEIVER. 

case  by  a  screw  thread  on  the  exterior  of  the  case,  consequently 
adjustability  is  attained  only  by  loosening  the  tail  piece  screw,  and 
moving  the  magnetic  system  in  and  out  of  the  case  by  means  of 
Ihe  screw  thread  which  holds  it  in  place. 


nib   IIKAI)  KKiKIVKk   OF   1IIK    AMKIIIt  AN    BELL 

When  a  receiver  is  in  constant  Uhc  it  bccuincs  burdensome  to  con- 
stantly hold  it  to  the  car,  and  it  is  customary  to  build  a  very  smalt 
and  light  iirirument,  which  may  be  supported  on  the  head  by  means 
of  a  band  or  >ap,  and  thus  adjusltil  to  the  proper  place  at  the  car, 
leaving  the  hands  free  to  follow  other  avocations.  Such  telephones 
are  a  necessity  to  switchboard  operators.  One  of  the  models  uf 
this  form  of  receiver  manufactured  by  the  American  Hell  is  illus- 
trated in  I'igs.  j6  to  41,  inclusive.  The  assembled  receiver  is  shown 
in  Fig.  3O.  In  l*ig.  37  the  cap  and  diaphragm 
are  removed,  while  in  Fig.  38  the  instrumciii 
is  dissected.  The  receiver  case  consists  of  a 
light  shell  of  pressed  brass,  about  the  size  of 
a  watch  case,  and  so  these  instruments  arc  fre- 
quently denominated  "switch  watch  receivers." 
The  case  is  about  2  in.  in  diameter  and  ii/t6 
m.  deep.  The  edge  of  the  brass  case  is  chain-  ■''^- -5''  "^  ^"'<^'  hvkr 
iercd    to    form   a   bearing    for   the   diaphragm,  assemblkd. 

and  on  the  exterior  is  a  screw  thread  engaging  with  the  rubber 
diaphragm  cap.  The  magnetic  system  consists  of  two  bars  of 
steel  ;/«  in.  thick,  7/16  in.  wide,  forged  into  circular  segments  as 
shown   in    Fig.   3Q.      The   laminated    magnet   thus   formed   is   placed 


I-IG.   37. — CAP  AXD  DlAPllKAG.M   REMOVED. 

on  the  bottom  of  the  brass  case  and  secured  thereto  wkh  one  screw. 
To  each  end  of  the  magnet  a  soft  iron  pole  piece  is  attached  which, 
as  is  seen  in  Fig.  38,  extends  inwardly  towards  the  center  of  the 
magnet,  and  is  there  turned  upwards  at  right  angles.  The  pole 
pieces,  .357  in.  wide,  .085  in.  thick  and  J4  in.  deep.  Upon  the  pole 
pieces  the  line  spools  are  placed  made  of  brass  .37  in.  wide,   .68  in. 


FIG.    38. — HEAD   RECEIVER   DISSECTED. 

long,  and  .31  in.  deep.  The  spools  are  usually  wound  with  No.  38 
wire  to  a  resistance  of  about  60  ohms.  Between  the  ends  of  the 
magnet  a  fibre  block  is  screwed  to  the  case,  to  which  the  terminals 
of  the  line  coils  are  attached.     The  receiver  cord  is  often  made  of 
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two  strands,  each  of  which  carrying  its  appropriate  tip  that  passes 
through  a  hole  on  the  side  of  the  case,  and  is  clamped  in  the  fibre 
block  by  means  of  two  screws  (Fig.  38)  that  connect  the  tips  with 
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FIG.    3Q.— MAGNF.T    OF    HEAD   RECEIVER. 
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FIG.    40. — PHANTOM    OF    HEAD    RECEIVER    WITHOUT    DIAPHRAGM. 
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responds  to  a  tractive  effort  of  690  grams  per  sq.  cm.,  and  indicates 
a  remenance  of  3,500  gausses.  The  weight  of  the  entire  receiver 
is  sJ/2  ounces  and  is  not  an  uncomfortable  burden  even  if  constantly 
worn  against  the  ear.  Fig.  40  is  a  phantom  of  the  magnetic  system 
with  the  diaphragm  removed,  showing  an  evenly  distributed  though 
not  very  intense  field.  Fig.  41  is  a  phantom  with  the  diaphragm  in 
place.  At  first  sight  this  phantom  appears  curiously,  as  there  is 
distinct  evidence  of  the  magnetic  field  around  the  circumference  of 
the  case.  A  little  consideration,  however,  shows  that  this  is  caused 
by  leakage  from  the  circumference  of  the  circular  magnets  to  the 
diaphragm,  and  thence  through  the  diaphragm  to  the  pole  pieces 
in  the  center.  Apparently  the  pole  piece  system  is  hardly  sufficient 
for  the  magnetic  flux  impressed  upon  it,  and  possibly  to  augment 
this  portion  of  the  magnetic  circuit  might  somewhat  improve  the 
efficiency  of  the  receiver,  but  it  is  difficult  in  so  small  a  space  to 
secure  a  design  which  is  desirable  from  all  standpoints. 


FIG.    4I.--1'11.VNT0M    OF     IIKAD    Ur  (  1. 1  \  IK     Willi     in  mm  km,  M. 

the  terminals  of  the  line  coil.  The  diaphragm  is  of  ferrotype  metal 
.01  in.  thick,  2  in.  in  diameter  over  all,  with  a  free  diameter  of  1.93 
in.;  the  diaphragm  is  perfectly  flat.  The  magnets  of  this  receiver 
exercise  a  tractive  eflfort  of  1. 313  pounds   (477  grams).     This  cor- 


Traction    Developments  in  Chicago. 


Plans  for  the  consolidation  of  the  Union  Traction,  City  Railway 
and  other  companies  have  recently  been  discussed  in  New  York. 
A  basis  of  one-city-one-fare  is  considered  by  the  receivers  to  be  the 
best  foundation  upon  which  to  ask  franchises  of  the  city.  Its  details 
will  probably  be  worked  out  by  protective  committees  representing 
the  North,  West  and  other  companies,  together  with  a  so-called 
voting  trust,  with  power  to  act  for  the  Union  Traction  Company. 
It  is  not  believed  that  the  one-city-one-fare  arrangement  would  be 
a  heavy  burden  upon  the  consolidated  company,  as  it  is  thought  that 
through  travel  between  the  various  sides  of  the  city  will  be  com- 
paratively light. 

As  an  immediate  result  of  the  conference  of  the  officials  in  New 
York,  promises  for  better  accommodations  for  Union  Traction  pas- 
sengers are  held  out.  General  Manager  Roach  estimates  that  the 
cost  of  more  cars  and  better  facilities  demanded  by  Judge  Grosscup 
will  be  some  $600,000.  His  estimates  are  as  follows : 
100  new  double-truck,  modern  electric  motor  cars,  capable 

of  seating  65  persons  each - $480,000 

Replacing  cables   with  electricity  at   the  outlying  ends   of 

several   cable   lines 67,000 

The  general  manager  figures  out  that  with  this  added  electrical 
equipment  and  the  new  and  commodious  cars,  he  can  increase  the 
accommodations  given  the  patrons  of  the  road  to  a  marked  extent. 
He  can  relieve  the  cable  loops  in  the  down-town  district  of  many 
cars  they  are  now  carrying  by  running  them  in  over  rails  now  seldom 
used,  but  at  the  same  time  make  possible  the  use  of  more  cars  on 
these  loops  during  the  rush  hours,  by  taking  ofT  the  cable  lines 
burdens  in  the  way  of  long-haul  cars  they  are  now  bearing  in  the 
outlying  districts.  It  would  be,  of  course,  necessary  to  get  the  ap- 
proval of  the  city,  but  it  is  not  thought  there  will  be  any  difficulty  in 
this,  in  the  face  of  the  improvement  in  service  the  company  expects 
to  be  able  to  show. 

Improvements  which  will  improve  the  capacity  of  the  union  loop 
by  35  per  cent,  and  add  greatly  to  the  convenience  of  the  traveling 
public,  have  been  outlined  to  Commissioner  Blocki.  The  improve- 
ments depend  upon  an  extension  permit  for  station  platforms,  to  be 
sought  from  the  city  council.  The  companies  promise  to  install 
moving  stairways  at  State,  Dearborn  and  La  Salle  Street  Stations, 
and  eliminate  the  grade  crossings  at  Fifth  Avenue  and  Van  Buren 
Street,  where  the  Metropolitan  trains  enter  the  loop.  It  is  further 
planned  to  improve  the  station  near  Clark  and  Lake  Streets,  and  to 
elevate  the  outer  track  from  Madison  Street  and  Wabash  Avenue  to 
Quincy  Street  and  Fifth  Avenue. 


Modern  Science  Club. 


On  September  8  there  will  be  a  general  discussion  of  the  subject 
of  electric  elevators  before  the  Modern  Science  Club,  125  South 
Elliott  Street,  Brooklyn,  N.  Y.,  and  some  short  papers  on  the  same 
theme  are  to  be  read.  On  September  22  Mr.  J.  A.  Anderson  will 
give  a  lecture  on  the  Eastern  Power  Station  of  the  Brooklyn  Rapid 
Transit  Company.  Mr.  R.  Henderson  is  secretary  of  the  club.  A 
smoker  is  scheduled  for  September  15. 
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RcportinK  the  Yacht  Races  hy  Wireless  Teleuraphy. 


One  of  till-  most  iiitrrcstinK 
ffiilnrfs  of  (lie  recent  intrrna- 
luiiial  yacht  races  l)elwecii  the  A'<"- 
liiiiiii-  and  Sliaiiiioik  HI.,  off 
Sandy  Hook,  for  tlic  America  cup, 
has  hecn  the  use  of  wireless  teleg- 
raphy for  reporting  events  "at  the 
front."  It  will  be  rcmenihereil 
iliiii  clTiirts  in  this  (hrectiun  had 
heen  made  at  previous  races,  but 
tile  preparations  on  this  occasion 
were  n])on  a  far  more  elaborate 
scale,  and  should  have  been  at- 
Uiided  with  greatly  improved  re- 
>ults.  Hut  if  there  is  one  thing 
at  present  apparent,  it  is  that  in 
nniltiliide  of  coherers  there  was 
dire  confusion;  while  if  all  the 
statements  made  are  true  a  great 
deal  of  the  interference  was  outra- 
geously malicious.  So  far  as  can 
be  seen,  present  appliances  or  methods  of  tuning  are  not  adequate  to 
suppress  or  ignore  interference  of  this  character  whether  malicious 
or  not,  but  statements  made  by  Mr.  Marconi  and  Mr.  Edison  indi- 
cate that  both  inventors  will  bend  their  energies  jointly  to  overcome 
this  difticulty. 

So  far  as  could  be  ascertained  there  were  at  least  three  systems  busy 
during  the  races,  the  Marconi,  the  De  Forest  and  the  International 
or  Gehring,  the  first-named  being  installed  on  the  Associated  Press 
boat,  Chctolah,  where  Electrical  World  and  Engineer  had  an  op- 
portunity to  watch  its  working.  To  receive  its  dispatches,  there 
were  the  existing  stations  at  Babylon,  Long  Island,  and  Sagaponnack, 
Long  Island,  while  a  new  station  was  put  in  operation  at  South 
Jamaica.  L.  I.  The  De  Forest  system  was  installed  on  the  Lipton 
steam  yacht,  F.rin,  as  recently  described  in  these  pages,  and  also  on 


FIG.  I. — YACHT 


FIG.    2. — WIRELESS    TELEGRAPH    EQUIP.MENT    ON    "CHETOLAH." 

a  tug,  with  a  land  station  at  Coney  Island.  The  Gehring  system  was 
on  a  towed  schooner,  with  a  land  station  on  the  New  Jersey  High- 
lands. Possibly  many  other  receiving  stations  were  at  work,  and 
Professor  Fessenden  is  understood  to  have  had  one  at  work  suc- 
cessfully at  Jersey  City;  but  it  is  obviously  impossible  to  know  all 
who  are  "rubbering"  wirelessly,  whether  from  curiosity  or  from 
other  motives. 

Views  are  shown  herewith  of  the  Marconi  equipment  on  the  Clte- 
tolah,  operated  by  Mr.  Newman.  When  seen  on  Thursday,  August 
27,  the  plant  had  been  extended  so  that  two  "tunes"  were  available. 


the  object  briiiK  to  overcome,  if  possible,  the  mlrrltreuce  which  had 
spoiled  iiiiich  of  the  Rootl  work  done  earlier,  and  which  at  the  race 
just  preceding  had  rendered  reception  almost  out  of  the  question. 
During  Thursday,  twenty  Associated  Press  messages  were  .sent  from 
ilie  open  sea,  the  beat  hftecn  miles  to  windward  taking  the  Chctolah 
between  ^o  and  40  miles  from  the  land  stations.  Each  message  was 
sent  three  times  on  each  tunc,  so  that  actually  120  messages  were 
sent  to  shore.  Once  in  a  while  the  receiver  was  cut  into  circuit,  when 
the  tape  record  Wf)uld  indicate  pretty  clearly  that  some  one  in  the 
\iciiuty  was  trying  his  best  to  "jam"  the  system  by  heavy  current, 
or  was  interjecting  meaningless  matter,  although  the  intelligence  of 
a  wireless  company  thus  deliberately  "fouling  its  own  nest"  would 
.ippear  open  to  doubt.  The  results  obtained,  however,  despite  the 
interference  were  (piile  good  as  compared  with  some  of  the  previous 
records,  and  Mr.  Charles  11.  Boynton,  the  efficient  superintendent  of 
the  Eastern  Division  of  the  Associated  Press,  who  watched  the 
situation  with  much  interest,  said:  "Whether  there  was  less  inter- 
ference on  the  part  of  the  competing  wireless  telegraph  companies 
to-day,  or  whether  the  changes  made  by  the  Marconi  Wireless  Tele- 
graph Company  to  overcome  the  interference  which  interrupted  their 
service  of  the  yacht  race  on  Tuesday  were  successful,  I  am  not  in  a 
position  to  positively  say,  but  the  result  was  certainly  a  great  im- 
provement. The  officials  of  the  Marconi  company  told  us  yesterday 
that  they  would  utilize  in  to-day's  race  a  change  of  system,  which 
they  hoped  would  permit  them  to  send  their  messages  through  what- 
ever interference  they  might  meet,  and  this  change,  which  naturally 
they  do  not  care  to  make  public,  was  operated  to-day.  Twenty  bul- 
letins were  sent  from  the  Associated  Press  yacht,  Chctolah,  and  of 
these  we  received  fourteen,  though  some  were  delayed  in  coming 
tiirough.  On  the  whole  the  service  was  fairly  satisfactory,  and  kept 
us  posted  on  the  progress  of  the  race." 

As  to  the  troubles  of  the  earlier  days,  Mr.  Bentley,  vice-president 
of  the  Marconi  Wireless  Telegraph  Company,  has  issued  a  formal 
statement  in  which  he  said :  "The  reason  for  the  falling  off  in 
efficiency  is  this :  While  we  have  been  able,  by  means  of  our  improved 
apparatus,  to  cut  out  six  of  the  seven  competing  stations,  one  high 
power  land  station  has  been  able  to  disturb  us.  The  proprietors  of 
the  high  power  station  switched  in  more  power,  and  from  9  o'clock  in 
the  morning  until  5  o'clock  in  the  evening  incessantly  kept  the  sta- 
tion key  rattling  out  "A  B  C,  A  B  C,  A  B  C,"  except  when  varying 
this  monotonous  programme  with  meaningless  phrases.  On  Thurs- 
day and  Saturday  of  last  week  the  erudition  of  the  operator  was 
more  clearly  disclosed  by  obscene  expressions.  On  Saturday  we  re- 
ceived from  the  troublesome  high  power  station  a  considerable  part 
of  'The  Wreck  of  the  Hesperus.'  During  the  races  the  Chetolah, 
with  our  apparatus  aboard,  was  for  the  greater  part  of  the  time  in 
hailing  distance  of  the  three  boats  carrying  apparatus  of  the  other 
companies.  This  w'e  were  prepared  for,  since  the  president  of  one 
of  the  companies  had  threatened  to  'put  us  out  of  business.'  This 
we  knew  he  could  not  do  with  any  apparatus  he  could  put  on  a  ves- 
sel. The  threat  of  the  individual  referred  to,  made  to  a  third  person, 
can  be  verified  by  affidavit  when  required." 


Telephony  in  Michigan. 


The  reports  on  file  in  the  office  of  the  State  Auditor-General,  at 
Lansing,  Mich.,  of  gross  earnings  for  1902  show  that  the  47  inde- 
pendent companies  earned  $532,126.80,  while  the  Michigan  Telephone 
Company,  Bell  system,  earned  $1,426,061.24.  The  independent  com- 
panies paid  in  taxes  about  $15,000  and  the  Michigan  company  $45,000. 
The  total  value  of  the  physical  property  of  the  independents,  as 
shown  by  the  report  of  the  tax  commission,  is  $1,000,000,  and  of 
the  Michigan  company  $5,000,000.  These  are  the  figures  prepared 
by  Prof.  M.  E.  Cooley  in  1900.  Since  then  the  Michigan  company 
has  made  improvements  and  extensions  costing  more  than  $1,000,000. 

The  location  of  the  independent  lines  shows  that  they  have  very 
little  bearing  upon  the  business  of  Detroit.  The  principal  one  is 
the  Citizens',  of  Grand  Rapids,  w-hich  owns  exchanges  in  that  city, 
Lansing  and  Battle  Creek,  in  every  one  of  which  cities  the  Michi- 
gan company  has  larger  exchanges.  Grand  Rapids  and  Detroit  being 
connected  by  ten  circuits.  Port  Huron,  Mt.  Clemens,  Ann  Arbor, 
Ypsilanti,  Monroe,  Wyandotte,  Lapeer  and  Kalamazoo  have  only 
the  Michigan  company's  system.  Pontiac  is  the  only  important  city 
near  Detroit  that  has  an   independent  exchange,   but  that  city  has 
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over  700  Michigan  telephones.  Of  the  47  independent  companies, 
the  Michigan  company  has  contracts  for  exchange  service  with  about 
10,  among  which  are  Tecumseh,  Marine  City,  the  Moore  system 
operating  in  the  Thumb,  Cheboygan,  and  the  new  system  operating  a 
toll  line  between  Bay  City  and  Alpena,  and  an  extensive  system  at 
Cassopolis. 


Recent   Electrochemical   Developments. 


RECOVERING   TIN    FROM    TIN    SCRAPS. 

Two  patents  were  granted  on  August  25  for  improvements  in  the 
method  of  recovering  tin  from  tin  scraps  by  electrolysis.  Messrs. 
Martin  Laernoes  and  John  Dunn,  of  Streator,  111.,  patent  mechanical 
details  of  construction  of  a  sheet-iron  cathode  for  such  processes, 
the  object  being  to  make  the  plate  more  durable  and  to  facilitate  the 
removal  of  the  tin  deposited  on  the  plate. 

A  new  process  for  recovering  the  tin  from  scraps,  patented  by  Mr. 
B.  A.  Bergman,  of  Ryfors,  Sweden,  involves  twc  steps.  The  first 
step  is  the  dissolution  of  the  tin  in  caustic  alkali.  This  is  accom- 
plished by  making  the  basket,  containing  the  tin  scraps,  one  electrode 
in  a  cell,  while  finely  divided  copper  oxide  is  the  other  electrode, 
caustic  alkali  being  the  electrolyte.  This  combination  acts  as 
primary  battery,  quite  analogous  to  the  Edison-Lelande  cell,  if  tin 
is  substituted  for  zincs.  The  process  during' discharge  is  the  solution 
of  tin  to  form  stannate  of  the  alkali  and  the  reduction  of  copper  oxide 
to  copper.  The  electrical  energy  generated  in  this  manner  may  be 
stored  up  in  a  storage  battery.  This  is  the  first  step,  the  result  being 
the  solution  of  tin  in  caustic  alkali.  The  second  step  of  the  process 
consists  in  drawing  ofif  the  solution  and  recovering  the  tin  from  it 
by  well-known  processes.  The  finely-divided  reduced  copper  is 
re-oxidized  by  glowing  in  a  current  of  air. 

PRODUCTION    OF    CHLORIDES    OK    CARBON    IN    THE    ELECTRIC    FURNACE. 

A  patent  granted  to  Dr.  F.  J.  Marhalske,  of  Chicago,  for  producing 
chlorides  of  carbon  in  the  electric  furnace,  describes  a  process  of 
purely  chemical  nature,  the  electric  furnace  being  used  only  for 
the  production  of  the  required  high  temperature.  The  charge  con- 
sists of  a  mixture  of  broken  coke,  sodium  chloride  and  silica  sand. 
The  chlorine  combines  w^ith  the  carbon  and  the  resulting  carbon 
chloride  is  withdrawn  and  may  be  condensed.  Various  chlorides  of 
carbon  may  be  produced  by  varying  the  proportions  of  the  ingredients 
of  the  charge. 

DIAPHRAGM  PROCESS  FOR  THE  PRODUCTION  OF  CHLORINE  AND  CAUSTIC 

ALKALI. 

Most  of  the  larger  paper  and  pulp  mills  have  begun  to  install  in 
recent  years  electrolytic  plants,  for  the  production  of  bleaching 
powder  for  their  own  use.  All  of  them  use  diaphragm  processes, 
but  the  construction  of  the  cell  is  difTerent  in  different  plants.     A 
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patent  for  a  new  diaphragm  cell  was  granted  on  August  25  to  Mr. 
A.  B.  Larihar,  of  Oldtown,  Me.,  the  patent  being  assigned  to  the 
Penobscot  Fibre  Company,  which  has  conducted  a  number  of  ex- 
periments with  such  processes  in  recent  years. 

The  special  feature  of  this  new  cell  is  the  cathode,  which  is  of 
peculiar  construction.  It  consists  of  a  grating  forming  a  complete 
enclosure,  constituting  the  side  walls  of  the  cell.  This  grating  is 
in  sections,  forming  the  four  sides  of  a  parallelogram  and  secured 
together  at  the  corners  by  posts  of  angle  iron.  The  polygonal  en- 
closure thus  formed  serves  not  inercly  as  the  cathode,  but  possesses 
sufficient  rigidity  to  act  as  the  wall  of  the  cell,  supporting  itself  and 
the  diaphragm  which  is  stretched  upon  it,  and  also  the  cover  of  the 
cell  from  which  the  anodes  depend. 

The  grating  which  composes  the  cathode  consists  of  a  series  of 


vertical  bars  or  slats  of  soft  steel.  The  slats  are  spaced  uniformly 
apart,  so  that  a  lamellar  cathode  is  formed  which  divides  the  solu- 
tion into  a  great  number  of  films  which  pass  from  the  diaphragm 
out  through  the  cathode  into  the  receptacle  which  surrounds  the 
cathode.  The  floor  of  the  cell  is  formed  of  Portland  cement.  The 
diaphragm  consists  of  asbestos  paper,  several  thicknesses  of  which 
are  placed  around  the  walls  of  the  cell  so  as  to  break  joints  with 
each  other,  each  layer  forming  a  lap-joint  with  itself.  The  anodes 
consist  of  a  series  of  graphitized  carbon  slabs. 

Brine  is  supplied  to  the  interior  of  the  cell,  which  represents  the 
anodic  compartment.  The  caustic  soda  solution  escapes  from  the 
outside  reservoir  through  an  overflow  pipe,  which  is  adjustable,  so 
that  the  surface  level  of  the  liquid  in  the  outside  reservoir  may  be 
changed  at  will.  By  maintaining  the  inside  level  (anode  compart- 
ment) slightly  above  the  outside  level,  it  is  possible  to  counteract 
the  tendency  of  the  O  H  ions  to  come  over  from  the  cathodic  into 
the  anodic  compartment  and  there  cause  trouble.  In  this  the  in- 
ventor applies  the  old  method  used  by  Le  Sueur  in  his  early  pioneer 
work. 

In  the  adjoining  diagram  on  the  right  end  of  the  cell  the  cover 
and  upper  portion  of  diaphragm  are  removed.  The  left  end  is  a 
horizontal  section  taken  in  the  plane  of  the  top  of  the  tank,  with  the 
diaphragm  omitted ;  the  middle  part  has  the  cover  on. 


Electrically  Operated  Swing  Bridge  at  Sydney,  New 
South  Wales. 


An  electrically-operated  swing  bridge  is  being  installed  at  Sydney, 
New  South  Wales,  to  replace  the  present  Pyrmont  bridge.  The  ex- 
isting bridge,  which  was  opened  for  traffic  in  1857,  has  very  little 
head  room,  and  has  to  be  opened  for  anything  larger  than  a  row- 
boat.  The  new  bridge  is  to  have  headway  of  26  ft.,  which  will  al- 
low a  number  of  smaller  vessels  to  pass  under  and  materially  reduce 
the  number  of  times  daily  that  the  bridge  has  to  be  swung.  The 
swing  span  of  the  new  bridge  will  be  225  ft.  long  and  54  ft.  wide, 
and  will  weigh  600  tons.  The  swing  is  of  the  ring-bearing  type, 
and  the  whole  weight — some  800  tons  when  swinging — is  distributed 
by  an  arrangement  of  girders  to  16  points  on  the  drum,  thus  insur- 
ing an  even  load  on  66  cast  steel  rollers  upon  which  the  span  travels. 

Two  50-hp.  motors  will  be  provided  for  operation,  and  it  is  esti- 
mated they  will  either  open  or  close  the  bridge  in  sixty  seconds. 
Both  slewing  and  end-lift  motors  will  be  carried  on  a  platform  in- 
side the  drum,  the  former  working,  through  a  chain  of  gears,  a 
vertical  shaft,  on  the  lower  end  of  which  is  a  cast  steel  pinion  mesh- 
ing with  a  cast  steel  rack  secured  to  the  top  of  a  pivot  pier,  while 
the  end  lift  will  be  effected  by  means  of  cones  on  horizontal  shafts 
worked  by  a  35-hp.  motor  gearing  to  a  longitudinal  shaft  running 
the  whole  length  of  the  pier.  The  whole  of  the  operations  connected 
with  the  swing  span  and  the  gate  on  the  side  span  will  be  con- 
trolled by  one  man  from  the  controller  house  over  the  footpath  of 
the  centre  of  the  swing  span.  The  new  swing  will  afford  two  clear 
fairways  of  70  ft.,  as  against  the  57  ft.  6  in.  and  35  ft.  openings  as 
at  present. 


Electric  Railway  Progress  in  Japan. 


Mr.  Fukutaro  Yuhara  and  other  gentlemen,  who  are  backed  by 
certain  capitalists  of  Tokyo,  have  applied  to  the  authorities  for  per- 
mission to  construct  an  electric  railway  between  Atami  and  Odawara 
with  a  capital  of  500,000  yen.  There  seems  to  be  little  hope  of  the 
proposal  being  sanctioned  by  the  authorities,  unless  an  amalgamation 
is  effected  between  the  proposed  company  and  the  "Hand-pushed 
Car"  Company,  now  carrying  on  business  in  the  locality. 

The  application  to  the  Metropolitan  Police  authorities  of  the  To- 
kyo Electric  Tramway  Company  for  power  to  increase  its  passenger 
fares  has  been  refused.  The  subject  has  naturally  attracted  a  great 
deal  of  attention  in  Tokyo,  and  the  decision  of  the  authorities  will 
no  doubt  give  much  satisfaction  to  the  public. 

With  a  view  to  making  connection  with  the  electric  railways  in 
Tokyo,  the  Keihin  Electric  Railway  Company  has,  it  is  reported, 
decided  to  diminish  the  width  of  the  gauge  to  4  ft.  6  ins.,  against 
4  ft.  8.5  ins.,  and  has  already  applied  to  the  authorities  for  permis- 
sion to  do  so.  It  is  also  reported  that  the  company  intends  to  em- 
ploy a  number  of  large  passenger  cars,  44  ft.  long. 
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International  As.sociation  of   Municipal  KIcctricians. 

The  ci|{litli  uniuiul  cuiivctition  of  the  Intcrtialiunal  Assuciatiuii  uf 
Muimii);il  Klfitriciaiis  was  licld  at  Atlantic  City,  N.  J.,  Scptciiiljcr 
2,  3  aiul  ^,  I'he  atlendancc  wa^>  large  and  indicates  a  steady  gruNvtli 
in  the  organization.  Members  of  the  Association  were  present  from 
all  parts  of  the  country,  and  a  number  of  interesting  papers  were 
read  and  discussed. 

The  meeting  was  called  to  order  Wednesday,  September  2,  in  the 
large  convention  hall  ot  the  Hotel  Rudolf,  and  the  delegates  wel- 
comed to  the  city  by  Mayor  Franklin  I'.  Story,  of  Atlantic  City. 
Suitable  response  was  made,  and  the  business  of  the  conveiiiioii  was 

dn  uo>{U) 

Mr.  Osborn  II.  ll.itcii,  of  Detroit,  Mich.,  contribuiid  a  nio.st  in 
tcresting  paper  in  which  he  urged  that  the  imiiiicipal  electrician 
should  not  only  make  a  record  ol  every  oflicial  action,  but  also  of 
conversations  having  relation  to  his  duty.  The  paper  includes  a  set 
of  rules  and  regulations  for  the  construction  and  maintenance  of 
electrical  wires,  which  might  well  serve  as  a  substitute  for  many 
similar  sets  of  rules  perfunctorily  prepared  and  now  in  use.  A  sys- 
tem is  also  sketched  upon  which  to  base  city  reports  and  another 
relating  to  details  connected  with  new  work  and  repairs  and  for 
keeping  track  of  work.  The  paper  includes  a  number  of  tables  and 
diagrams  explanatory  of  the  text. 

Mr.  \V.  H.  Thompson,  of  Richmond,  Va.,  in  a  paper  dwelt  upon 
the  importance  of  the  fire  alarm  and  police  telegraph  to  municipali- 
ties. He  shows  how,  with  a  proper  fire  alarm  system,  the  losses 
caused  by  fire  may  be  greatly  reduced,  and  points  out  the  benefit 
of  a  police  patrol  system  to  a  community. 

Mr.  Henry  W.  Pope  read  an  interesting  paper  entitled  "The 
Economy  of  Time,"  in  which  he  elaborated  upon  the  importance 
of  the  telegraph  and  the  telephone  in  modern  life.  As  an  instance 
of  a  new  use  of  the  telephone,  he  told  of  a  case  where  a  farmer  ar- 
ranged with  the  postmaster  to  open  and  read  his  important  communi- 
cations to  him  by  telephone.  This  resulted  in  some  official  corre- 
spondence as  to  the  propriety  of  the  action  of  the  postmaster,  but 
the  latter  was  tacitly  sustained.  Mr.  Pope  says  that  this  practice 
has  now  gone  into  considerable  use,  and  he  considers  that  eventual- 
ly some  provision  may  be  made  for  the  regular  transaction  of  busi- 
ness in  this  manner. 

Referring  to  the  time  lost  in  sending  to  and  from  offices  tele- 
graph messages,  he  suggested  the  use  of  blank  forms  for  the  recep- 
tion of  the  type-written  message  which  would  admit  of  being  folded 
and  sealed  to  show  the  address,  eliminating  the  necessity  of  an  en- 
velope and  the  labor,  time  and  expense  involved  in  providing  and 
addressing  it;  or  an  envelope  with  a  space  cut  out  of  the  face  side 
and  covered  with  transparent  paper  so  that  when  the  telegram  was 
properly  folded  the  address  w^ould  be  visible  from  inside  the  sealed 
receptacle. 

In  filing  the  telegram  for  transmission  thus  prepared,  the  sender 
should  be  asked  to  elect  whether  delivery  should  be  by  messenger  or 
telephone,  and  this  indicated  by  some  character  or  symbol  would  be 
the  authority  for  the  distant  office.  Every  business  man,  every 
business  office  or  factory  of  any  account  in  the  United  States  has  a 
telephone,  and  this  will  be  true  to  a  considerable  extent  with  resi- 
dences and  farmers  in  the  near  future.  As  the  public  became  ap- 
prised of  the  feature,  the  messenger  would  be  gradually  relegated 
to  other  fields  of  industry  and  the  greatest  element  of  delay 
eradicated. 

There  are  other  details,  that  of  copying,  for  instance,  that  seem 
unnecessary  in  the  days  of  typewriting.  It  would  seem  as  if  the 
original  always  accessible  was  sufficient,  and  that  danger  of  trouble 
or  loss  from  errors  or  omissions,  which  are  limited  to  the  tolls 
paid  under  most  conditions,  are  insignificant  in  comparison  with  the 
benefits  derived  in  the  saving  of  time  and  labor. 

Mr.  Pope  considers  that  the  time  is  not  far  distant  when  the  ex- 
isting conditions  with  regard  to  the  collection  and  delivery  of  tele- 
grams, or  even  the  more  improved  conditions  suggested,  in  which 
the  telep'.iOne  is  utilized,  will  be  considered  indirect  and  cumbersome 
to  large  commercial  users  of  the  telegraph — unable  for  one  reason 
or  another — expense  principally — to  avail  themselves  of  the  ad- 
vantages of  a  private  wire.  The  demand  for  a  service  that  will 
fill  many  of  the  requirements  of  a  private  wire  and  reduce  the  time 
element  still  further  will  bring  into  use  an  automatic  service  which 
will  be  in  entire  control  of  the  sender  and  receiver  of  communica- 
tions, as  is  the  case  to-day  with  the  long-distance  telephone  service, 


(lie  Company  pfrf(jrmmg  im  part  of  the  operating  kcrvicc  in  the 
actual  transini.s!iioii  and  reception  of  the  mciisagc,  except  furnish- 
ing and  maintaining  the  wire  and  apj.aralus. 

The  almost  gcucral  use  of  the  lypcwrjlcr  with  its  universal  key- 
board and  its  skilled  attendant  meets  the  operating  problem,  and  it 
i.s  easy  to  conceive,  that  with  a  simple  operating  or  punching  mech- 
anism (his  employee  is  in  training  lo  become  the  operator  of  the 
future  in  pimclimg,  iransmilling  and  translating  type,  or  for  the 
work  of  operating  simple  printing  devices  or  any  device  possible 
of  operation  with  a  universal  keyboard.  The  connection  would  be 
put  up  on  order  as  is  now  done  in  a  telephone  transaction.  The 
message  li.iving  already  Iki-m  j.rep.ired  by  the  stenograjiher  or  type- 
writer, is  then  transmitted  through  to  the  distant  customer  at  the 
rale  of  hundreds  of  words  per  minute,  and  there  translated  by  the 
customer's  employee.  The  charge  for  this  service,  in  which  the 
company  or  its  employees  lake  no  part,  other  than  in  providing  the 
circuit,  leasing  and  maintaining  the  apparatus  and  putting  up  the 
circuit  on  demand,  would  naturally  be  by  the  period  of  time  occu- 
pied, which  would  seem  a  possibly  cheaper  method  than  the  present 
telegram  charge,  in  that  the  labor  of  operating  is  borne  by  the  cus- 
tomer and  the  linut  as  to  the  number  of  words  is  practically  re- 
moved. 

All  telegraphers  understand  why  the  Morse  holds  its  own  against 
.ill  suggested  automatic  schemes.  It  is  because  of  the  delay  inter- 
vening in  preparing  and  translating.  The  automatic,  as  we  under- 
stand it  to-day,  is  a  wire  economizing  device  more  than  anything 
else.  The  scheme  outlined  eliminates,  so  far  as  the  company  is  con- 
cerned, the  time  and  inconvenience  of  preparation  and  delivery — 
the  labor  and  stationery — of  an  ordinary  telegraph  transaction.  Mr. 
Pope  said  he  has  often  wondered  why  this  sort  of  a  system  has  not 
suggested  itself  as  of  sufficient  importance  to  justify  an  experimental 
trial.  It  seems  a  perfectly  feasible  and  practicable  way  to  econo- 
mize time  and  labor  now  that  we  have  reached  the  era  of  copper 
wire  and  high  type  of  construction. 

Mr.  Pope  advocated  the  installation  of  private  branch  exchanges 
with  ample  trunking  facilities  where  the  telephone  is  largely  used. 
Interior  service  between  stations  is  free  and  unrestricted.  The  chief 
officer  is  within  speaking  distance  of  every  department  or  subordi- 
nate, it  being  no  more  trouble  to  open  up  a  conversation  than  to  put 
on  a  hat,  and  the  time  usually  occupied  and  the  inconvenience  ex- 
perienced in  running  to  and  fro — from  one  department  to  another — 
is  saved.  Some  corporations  go  so  far  in  the  broadening  of  this 
system  as  to  provide  telephones  for  their  clerks,  maintaining  that 
the  convenience  and  time  saved  justifies  the  expense,  which  at  best 
is  nominal  after  the  exchange  is  once  established.  Such  an  ex- 
change is  a  clearing  house  and  information  bureau  for  all  citizens 
having  business  with  city  departments,  the  operator  under  your  own 
jurisdiction  being  able  to  direct  and  distribute  inquiries  to  the 
proper  department. 

It  does  not  follow  that  the  installation  of  a  private  branch  ex- 
change involves  increased  telephone  expense.  Oftentimes  a  con- 
siderable saving  can  be  effected  by  the  elimination  of  high-priced 
direct  exchange  connections  and  passing  such  service  through  the 
private  exchange.  Such  an  exchange  operated  by  one's  own  em- 
ployees could  handle  fire  and  police  calls  originating  through  tele- 
phone channels  with  absolute  reliability  and  promptitude.  With  di- 
rect trunk  wires,  for  emergency  purposes  only,  from  each  city  ex- 
change to  this  private  branch  exchange,  it  must  be  obvious  that  the 
field  of  operation  and  protection  would  be  enormously  increased  and 
extended. 

Many  of  the  manufacturers  of  electrical  apparatus  and  supplies 
were  present,  or  had  their  representatives  on  the  scene. 

Frederick  Pearce,  of  New  York,  who  has  not  missed  a  conven- 
tion of  this  body  since  its  inception,  was  present  and  greeted  his 
friends. 

Mr.  J.  Jones,  Jr.,  of  J.  Jones  &  Son,  New  York,  was  most  as- 
siduous in  his  attention  to  all  visitors,  and  talked  persuasively  of 
the  merits  of  his  various  lines. 

The  American  Circular  Loom  Company  was  ably  I'epresented 
by  Thomas  H.  Bibber,  of  Boston. 

The  Okonite  Company  sent  Romaine  Mace,  of  the  New  York 
office,  to  represent  its  interests. 

The  Gordon  B.\ttery  Company,  New  York,  had  in  attendance 
Mr.  Banks,  of  the  New  York  office,  who  had  just  returned  from  a 
successful  Western  trip.  The  Gordon  battery,  he  reports,  continues 
to  grow  in  favor  everywhere. 
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The  Saratoga  Convention  of  the  American  Street 
Railway  Association. 


In  accordance  with  the  programme,  the  twenty-second  annual 
convention  of  the  American  Street  Railway  Association  was  held 
this  week  at  Saratoga  Springs,  N.  Y.,  and  it  was  still  in  active 
progress  when  this  issue  of  Electrical  World  and  Engineer  went 
to  press.  At  the  same  time  the  Street  Railway  Accountants  of 
America  held  their  seventh  annual  convention  and  the  promising 
American  Railway  Mechanical  and  Electrical  Association,  formed 
last  year,  held  its  first  annual  meeting.  It  is  needless  to  say  that 
the  call  of  the  great  parent  association  and  its  subordinate  bodies 
was  responded  to  very  generally,  with  the  happy  result  of  a  gather- 
ing fully  equal  to  any  of  the  past  in  size  and  importance. 

Many  members  arrived  early  and  by  Wednesday  the  various  hotels 
were  overflowing  with  the  street  railway  contingent  arriving  from 
all  parts  of  the  country,  and  the  badges  were  much  in  evidence,  not 
only  at  the  Grand  Union  headquarters,  but  on  the  piazzas  of  Con- 
gress Hall  opposite,  in  the  parlors  of  the  United  States  or  the  corri- 
dors of  the  Kensington.  Lively,  animated  throngs  were  to  be  seen 
everywhere  of  those  whose  names  are  prominently  associated  with 
the  industry  of  such  marvelous  electrical  growth  and  with  the  al- 
lied enterprises  from  which  it  draws  materials  and  supplies. 

By  a  fortunate  inspiration,  the  Association,  instead  of  bunching'  the 
exhibitors  into  frowsy  bedrooms  and  fusty  basements,  had  taken 
title  in  their  behalf  to  the  broad  stretches  of  turf  and  adjacent 
balconies;  and  there  the  exhibitors  had  set  up  their  booths,  giving 
the  impression  of  an  outdoor  fete.  It  may  indeed  be  questioned 
whether  the  exhibits  at  a  street  railway  convention  were  ever 
grouped  before  in  such  a  picturesque  fashion.  Some  of  the  booths, 
too,  were  quite  ornate  and  elaborate,  but  others  were  decidedly  of 
the  camping-out  kind,  which  but  for  the  providential  turn  of  the 
weather  might  have  resulted  very  disastrously  and  pneumonically 
for  the  al  fresco  show  men.  Elsewhere  in  this  issue  further  ref- 
erence is  made  to  the  individual  displays,  it  being  intended  here 
merely  to  record  the  general  nature  and  effect  of  the  exhibit  side  of 
the  convention.  The  pretty  daylight  scene  was,  if  anything,  outdone 
by  the  night  views,  when  brilliant  electrical  signs  were  lit  up  and 
when  the  spray  of  the  big  fountain  showed  up  in  prismatic  colors 
under  the  dazzling  beams  of  the  searchlight. 

The  first  of  the  conventions  to  assemble  was  that  of  the  Ameri- 
can Railway  Mechanical  and  Electrical  Association,  which  gath- 
ered in  one  of  the  cosy  "club"  rooms  in  the  wings,  and  which,  by 
the  largeness  of  the  early  attendance  as  well  as  the  earnestness  and 
enthusiasm  of  the  delegates,  showed  how  active  is  the  interest  in  this 
body,  the  right  "A.  R.  M.,"  as  it  is  already  facetiously  called,  of  the 
old  parent  body,  these  being  some  of  the  initials  in  its  long  name. 
The  meeting  was  called  to  order  by  President  Farmer,  who  deliv- 
ered an  excellent  practical  address,  in  which  he  put  the  membership 
at  85,  and  indicated  how  large  is  the  field  of  possible  usefulness. 
The  paper  first  taken  up  was  that  of  Mr.  C.  F.  Baker,  of  the  Boston 
elevated  system,  dealing  with  the  "Care  and  Maintenance  of  Car 
Bodies,"  he  being  superintendent  of  shops  and  machinery  of  the 
road.  As  a  matter  of  fact,  this  extremely  practical  and  sensible 
paper  dealt  largely  with  car  painting,  which  was  freely  discussed 
by  the  members,  but  it  soon  drifted  into  the  other  and  larger  sub- 
ject of  car  wiring  and  insulation,  to  the  consideration  of  which  a 
number  contributed  in  a  long  and  able  exchange  of  views  and  data, 
among  the  speakers  being  Messrs.  Libby,  Lindall  and  Ballard,  of 
Boston ;  E.  W.  Olds,  of  Milwaukee,  and  Alfred  Green,  of  Roches- 
ter. 

Mr.  Lindall  said  that  he  had  been  much  impressed  with  the  agita- 
tion over  the  late  sad  disaster  in  the  Paris  Underground,  and  had 
himself  for  some  time  past  given  great  attention  to  the  fire-proof- 
ing of  cars  on  the  Boston  "L."  The  motors'  ends  were  encased  in 
asbestos  and  sheet  iron,  and  the  question  of  improved  car  wiring 
had  also  been  dealt  with,  from  the  conduit  standpoint.  Mr.  Green 
took  a  decided  objection  to  asbestos,  which  he  claimed  only  nursed 
and  retained  the  heat  from  the  adjoining  .sheet  iron,  until  it  caused 
fire.  That  was  his  experience,  and  he  believed  a  good  air  space  to 
be  better.  Mr.  Farmer  told  how  there  had  been  trouble  on  their 
plow  car  cables  until  he  cased  them  in  lead  pipe,  with  similar  taps; 
and  for  four  years  they  had  been  free  of  any  serious  trouble  at  all. 
Mr.  Wright,  of  Providence,  stated  that  on  account  of  the  breaking 
of  solid  wires  to  heaters,  etc.,  they  had  put  in  stranded  wire,  with 
very  beneficial  results.    In  the  treatment  of  cables,  they  brought  out 


all  taps  above  the  floors,  and  used  porcelain  or  clay  tubing  for  the 
points  of  passage,  as  well  as  porcelain  knobs,  instead  of  dealing. 
His  aim  had  been  to  get  rid  of  rubber  insulation  around  the  con- 
necting points,  stripping  the  insulation  well  back  and  often  using 
asbestos  sleeves  instead.  The  rubber  insulation  was  often  danger- 
ous in  carrying  fire.  He  had  recently  been  over  the  subject  of  car 
wiring  with  one  of  the  representatives  of  the  New  England  Insur- 
ance Exchange,  and  had  found  in  that  quarter  a  decided  inclination 
to  insist  on  metal  conduit  work  for  all  car  wiring,  virtually  making 
it  uniform  with  house  wiring  in  material  and  methods. 

Mr.  W.  Pestell,  of  Worcester,  made  further  inquiries  of  members 
as  to  car  cables,  and  a  variety  of  data  and  details  were  given,  show- 
ing a  marked  tendency  to  improvement  in  this  important  item,  as 
well  as  in  regard  to  the  leads  to  motors,  etc.  Mr.  Ballard,  of  Bos- 
ton, discussing  the  subject  of  rubber  insulation  again,  stated  that 
they  had  got  some  splendid  results  with  okonite  and  Washburn  & 
Moen  rubber  leads,  which  it  had  been  impossible  to  set  on  fire,  even 
by  applying  a  torch  to  the  rubber ;  and  they  used  this  on  all  leads 
to  motors,  resistance  boxes,  etc.  The  discussion  then  branched  out 
and  was  continued  to  such  a  length  that  at  last  the  members  had  to 
adjourn  reluctantly  for  lunch. 

At  the  afternoon  meeting  a  paper  on  "Improvements  in  Street 
Car  Motors"  was  read  by  Mr.  E.  W.  Olds,  superintendent  of  Roll- 
ing Stock  of  the  Milwaukee  Electric  Railway  &  Light  Company. 

Mr.  Olds  pointed  out  in  what  respects  the  present  street  car 
motors  admit  of  improvement.  One  of  these  is  greater  accessibility 
for  repairs.  Nearly  all  motors  as  now  designed  are  arranged  to 
open  at  the  bottom,  while  in  repairing  double-truck  equipments  it 
lias  been  fotCnd  more  satisfactory  to  lift  the  car  body  from  the  truck, 
thus  making  it  possible  to  do  all  of  the  repair  work  from  the  top. 
Gears  should  be  made  with  wider  faces  than  at  present  and  the 
quality  of  steel  should  be  better.  The  life  of  the  present  gears  is 
from  18  to  24  months  and  the  pinions  from  12  to  18  months;  Mr. 
Olds  considers  that  these  figures  should  be  increased  100  per  cent. 
The  gear  case  should  be  so  constructed  as  to  stand  abuse  better, 
and  the  improvement  might  consist  in  casting  the  case  as  a  part  of 
the  lower  half  of  the  motor  frame,  thus  doing  away  with  bolts  and 
giving  the  gears  absolute  protection.  Armature  bearings  should  be 
made  longer  and  larger,  with  linings  that  may  be  easily  removed 
and  either  rebabbitted  or  renewed.  The  bearings  should  be  designed 
to  use  only  oil,  to  be  fed  through  wool  waste  or  wicks  placed  in 
wells  below  the  bearings.  The  average  life  of  bearing  linings  in 
Milwaukee  is  at  present  about  six  months,  which  he  considers 
should  be  increased  to  not  less  than  one  year. 

Mr.  Olds  considers  that  the  contact  between  commutators  and 
carbon  brushes  should  certainly  be  improved,  which  can  be  done 
by  making  the  commutator  bars  longer  and  deeper,  thus  giving 
better  contact  for  the  brushes  and  longer  life.  The  present  carbon 
brushes  are  not  always  reliable,  and  a  better  connection  should 
be  made  between  the  carbon  brushes  and  the  brush  holders.  A 
weak  point  of  present  motors  is  the  insulation  of  the  magnet  wire 
used  for  fields  and  armature  coils,  and  he  considers  that  some  cov- 
ering should  be  devised  that  will  not  carbonize.  The  article  con- 
cludes with  details  of  motors  designed  by  the  Milwaukee  Electric 
Railway  &  Light  Company,  which  embody  some  of  the  special, 
features  above  suggested. 

This  admirable  paper  was  discussed  by  Messrs.  Mundy,  Baker, 
Farmer,  Green,  Libby,  Annable,  of  Grand  Rapids,  and  others,  and 
covered  various  topics.  There  was  a  general  survey  of  details  of 
motor  construction,  insulation,  fields,  etc.,  and  a  good  deal  of  at- 
tention was  paid  to  the  pressing  on  and  off  of  car  wheels  and  gears. 
Particular  attention  was  also  paid  to  Mr.  Olds'  remarks  on  the 
question  of  gears,  and  the  relative  advantages  of  solid  gears  over 
split  gears.  The  drift  seemed  to  be  altogether  in  the  directioiL 
of  the  use  of  solid  gears. 

An  elaborate  paper  by  Mr.  H.  H.  Adams,  superintendent  of  shops 
of  the  United  Railways  &  Electric  Company,  of  Baltimore,  Md., 
was  then  read  in  the  regretted  absence  of  the  author,  on  the  subject 
of  "Shop  Kinks."  The  illustrations  of  methods  and  processes  that 
accompanied  the  paper  were  on  exhibition  in  the  convention  room. 

Mr.  Adams  described  various  conveniences  that  have  been  devised 
for  use  in  the  repair  shops  of  his  company.  Among  these  is  a 
compressed  air  sand  blast,  which  is  used  for  frosting  glass  and 
for  making  illuminated  signs.  Another  is  a  device  for  cutting 
dashers  for  headlights,  by  means  of  which  a  dasher  of  No.  12  soft 
steel  can  be  cut  for  a  lo-in.  head  light  in  about  eight  minutes.  An 
arrangement   is    described    for    unloading   cars   from   railroad    flats. 
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With  tliis,  ilic  cuiil  uf  wiiicli  cloc:i  not  exceed  $iuo,  the  average 
time  ill  iiiilxadiiiK  no  open  curs  uii  trucks  willi  a  a^us  "^  ^■'^  ■■»^i> 
was  ten  iiiiiiiili-s.  Utiier  conveniences  are  an  ainiature  carl  and 
n  trolley  pole  straiKhtencr.  A  method  is  described  for  reinsulating 
fields,  full  details  of  the  various  operations  being  given.  It  is  stated 
that  in  nine  iiiuntlis  .>Si  fields  have  been  successfully  reinsulalcd  by 
tliis  nictluni  with  No.  I  wire,  no  trouble  having  been  exiierienced 
with  any.  An  induction  test  for  armature  sli^rt-circuits  is  de- 
scribed. An  old  Baxter  motor  field  is  suspended  and  supplied  with 
altcrnaliiiK  current.  The  armature  to  be  tested  is  placed  in  the 
magnetic  circuit  of  this  field  and  revolved  slowly.  A  light  piece 
of  sheet  metal  is  held  at  the  top  of  the  armature,  and  if  there  are 
any  short-circuits  they  will  be  easily  determined  by  the  vibration 
of  the  tell-tale  piece,  which  can  readily  be  felt  by  the  hand.  Two 
devices  are  described   for  use  in  making  armature  coils. 

A  point  that  was  discussed,  following  the  Adams  paper,  was  the 
reinsulating  of  machines  or  wire,  especially  fields.  Mr.  Green,  of 
Rochester,  stated  that  they  had  been  reinsulating  wire  for  seven 
years.  The  boy  who  ran  the  machine  for  doing  it  got  $1.38  a  day 
of  nine  hours ;  and  every  field  was  wound  under  a  job  order.  Some 
members  stated  that  reinsulation  of  all  types  of  motor  fields  had 
not  been  found  feasible.  Mr.  Mundy,  of  St.  Louis,  said  that  with 
six  men  they  got  eight  fields  per  day  on  the  basis  on  which  they 
worked.  He  approved  of  the  method  recommended  by  Mr.  Adams 
of  testing  by  transformer,  as  the  least  carelessness  of  the  coil 
makers  or  armature  winders  was  detected  at  once,  and  saved  the 
expense  of  putting  an  imperfect  motor  together.  Mr.  Ballard,  of 
the  Boston  Elevated,  said  that  they  tested  newly  wound  armatures 
up  to  2,000  volts,  and  on  old  work  they  ran  up  to  800  or  1,000.  Mr. 
Mundy  said  he  used  a  frequency  of  25  cycles,  which  gave  him  every 
test  they  wanted.  In  regard  to  winding  coils  for  heaters,  Mr.  Bal- 
lard said  that  in  repairing  heaters  it  was  necessary  to  wind  long 
coils  of  wire,  and  in  place  of  winding  them  on  a  mandrel,  the  wire 
is  fed  through  a  fine  hole  into  the  interior  of  a  die  containing  several 
screw  threads,  which  is  revolved  in  a  lathe;  and  the  coil  of  wire  is 
fed  out  as  long  as  desired.  Another  neat  little  "kink"  was  men- 
tioned by  Mr.  Lindall,  of  Boston,  in  regard  to  moving  motor  trucks. 
They  had  a  large  lift  which  takes  the  trucks  from  underneath  the 
car  on  the  upper  floor,  and  takes  them  to  the  machine  shops.  They 
had  to  move  the  trucks  from  the  lift  or  elevator  25  or  30  ft.,  and  at 
one  time  had  ropes  and  tackle  and  hauled  the  trucks  around,  until 
one  day  one  of  the  men  suggested  that  the  trucks  might  be  made  to 
move  themselves.  So  they  took  one  of  the  car  rheostats,  put  it  on 
the  wall,  connected  a  feed  line  to  it,  and  ran  out  a  flexible  lead  to 
the  truck,  starting  the  connections.  The  truck  then  simply  walked 
ofT  by  itself,  as  it  were,  and  a  great  deal  was  saved  in  the  way  of 
pushing  and  hauling.  Mr.  Pestell  also  mentioned  a  neat  scheme  of 
regrinding  engineers'  air  brake  valves.  He  used  a  little  motor  with 
a  fine  wheel  on  it,  mounted  on  the  post  of  a  lathe.  The  valve  seat 
was  then  put  in  the  lathe  and  revolved,  and  this  motor  attachment 
was  run  right  across  its  face,  finishing  it  up  in  two  or  three  minutes. 
They  had  a  hardened  steel  head  for  grinding  the  disc,  and  a  small 
hole  to  take  the  stud  on  the  face  of  the  disc,  putting  in  ground  glass 
and  oil  between  the  two  faces,  facing  off  the  disc  in  a  very  short 
time.  This  whole  session  was  very  interesting,  as  showing  what  a 
wealth  of  practical  and  useful  information  the  members  could  draw 
upon  in  discussion. 

At  the  opening  of  the  Mechanical  Association  on  Wednesday 
morning  the  paper  of  Mr.  Alfred  Green,  master  mechanic  of  the 
Rochester,  N.  Y.,  Railway  Company,  was  read  on  "Car  Shop  Prac- 
tice." accompanied  by  a  number  of  sketches  and  photographs. 

Mr.  Alfred  Green,  Master  Mechanic  of  the  Rochester  Railway 
Company,  Rochester,  N.  Y.,  gave  an  account  of  the  organization  of 
the  repair  shops  of  his  company,  and  described  some  of  the  con- 
veniences with  which  it  has  been  specially  fitted.  Among  these  are 
an  air  crane  and  pit  with  electric  elevator,  an  armature  holder  for 
babbitting,  a  panel  bender  heated  by  gas,  a  band  saw  brazer,  etc. 
The  paper  also  describes  in  detail  the  latest  type  of  car  used  in 
Rochester. 

In  the  discussion,  Mr.  Mundy,  of  St  Louis,  said  he  had  installed 
a  motor-driven  mechanical  hoist,  which  from  the  time  the  car  en- 
tered the  shop  until  it  was  in  the  air  ready  to  let  the  truck  run  out, 
required  only  one  minute.  But  with  a  four-motor  car  they  had  at 
least  16  leads  to  disconnect.  These  took  a  pretty  good  man  at  least 
two  minutes  or  more  than  to  hoist  the  car.  He  was  therefore  look- 
ing for  a  quick  system  of  lead  disconnection,  but  neither  the  General 


Electric  Company  nor  the  VVestinghouse  hud  been  able  U)  help  him 
out.  This  iipetird  up  u  discussion  on  coiuK-ctors,  which  led  aK>iiii 
to  one  on  the  |>ropricty  of  taking  the  trucks  out  and  so  gelling  an 
examination  of  them.  As  to  inspection,  it  seemed  to  be  the  opinion 
that  the  mile  basis  was  better  lliun  that  of  time.  Mr.  Lane  said  he 
gave  cars  u  general  overhauling  and  inspection  after  20,000  mdes, 
besides  inspecting  them  underneath  thoroughly  every  day  or  ever> 
other  day.  As  to  coil  testing  machines,  it  was  stated  by  Mr.  Baker, 
of  Boston,  that  they  had  ten  or  twelve  of  them,  and  they  had  had  no 
trouble  in  educating  men  to  use  them.  After  further  discussion  <• 
methods  and  times  of  inspection,  the  conversation  turned  on  tin 
adoption  of  motor-driven  machinery  and  tools  in  the  car  shops,  and 
Mr.  Pestell  reported  that  they  had  subdivided  to  some  extent  in 
using  separate  motors  for  dilYerent  departments,  and  he  believed  that 
while  this  was  an  advantage  it  was  not  policy  to  make  individual 
drive  for  different  tools,  except  large  ones.  The  general  practic 
appeared  to  be  dividing  machinery  up  in  groups  and  driving  with 
separate  shafts  with  motors.  It  depended  somewhat  upon  whether 
it  was  vs'ood-working  or  iron-working  machinery. 

A  paper  was  then  read  by  Mr.  W.  O.  Mundy,  master  mechani 
of  the  St.  Louis  Transit  system,  on  the  "Type  M  Control,"  which 
dealt  at  some  length  with  the  details  and  operation  of  the  Type 
M  system  of  control  of  the  General  Electric  Company.  It  is  stated 
that  while  this  system  is  of  necessity  more  complicated  than  an 
ordinary  series-parallel  controller,  it  has  advantages  that  give  it 
a  field  aside  from  train  use.  For  example,  as  nearly  all  of  the  weight 
can  be  placed  under  the  car  body,  the  platforms  have  much  less  to 
carry  and  more  room  is  made  for  passengers ;  moreover,  the  motor- 
man  has  a  much  smaller  handle  to  operate  and  as  there  is  so  much 
less  work  to  do  he  should  do  it  more  carefully.  The  ease  of  han- 
<lling  has  caused  a  number  of  electric  locomotives  to  be  equipped 
with  this  apparatus. 

This  interesting  paper  was  followed  by  a  discussion  as  to  results 
with  the  controller  by  those  who  had  used  it,'  and  as  to  the  poin 
at  which  a  system  should  stop  at  the  series  parallel  or  go  on  and 
adopt  the  new  train  control.  The  question  also  came  in  of  the 
greater  cost.  Mr.  Olds  spoke  of  its  satisfactory  use  on  25  of  the 
single  interurban  Milwaukee  cars,  where  it  had  been  very  satisfac- 
tory, and  Mr.  Beeler,  of  the  Denver  Tramway,  mentioned  its  use  on 
•one  or  tw'O  of  their  freight  cars,  with  coal  trailers.  Mr.  Mundy 
remarked  that  he  did  not  intend  to  depreciate  the  drum  controller 
in  his  paper,  and  it  was  best  for  some  service;  but  there  were  some 
conditions  under  which  the  train  control  of  cars  must  be  more  sat- 
isfactory than  that  of  the  smaller  controller.  The  meeting  then  ad- 
journed to  examine  the  exhibits  in  the  afternoon,  leaving  one  paper 
for  later  consideration. 

The  twenty-second  annual  convention  of  the  American  Street 
Railway  Association  began  on  Wednesday  at  2  P.  M.  in  the  Grand 
IJnion  ballroom.  In  the  absence  of  President  Hutchins,  of  Detroit, 
in  Europe,  Mr.  W.  Caryl  Ely,  of  Buffalo,  first  vice-president,  called 
the  convention  to  order  and  presented  State  Senator  Edgar  T.  Brack- 
ett,  of  Saratoga  Springs,  who  welcomed  the  body  on  behalf  of  the 
municipality.  After  this  a  letter  of  regret  was  read  from  President 
Hutchins  stating  that  to  his  regret  ill  health  would  detain  him  in 
Europe  until  the  middle  of  September.  Mr.  Ely  then  made  the 
annual  address. 

After  quoting  from  the  recent  Census  Office  report  on  electric 
railway  statistics.  President  Ely  said  that  the  stupendous  figures 
represent  the  investments  of  many  thousands  of  people  and  relate 
to  the  intimate  concerns  and  the  daily  life  of  millions  of  people. 
They  are,  therefore,  the  legitimate  subject  alike  of  popular  and 
governmental  interest  and  inquiry,  and  correct  data  and  information 
concerning  them  are  matters  of  the  very  highest  importance.  He 
was  pleased  to  be  able  to  state  that  the  methods  of  keeping  the 
records  and  accounts  of  this  class  of  transportation  companies 
are  improving  from  year  to  year,  and  that  it  is  rare  to  find  an  in- 
stance where  the  fullest  and  freest  information  is  withheld  from 
even  the  most  casual  inquiry.  Service  of  great  value  has  been  ren- 
dered in  this  department  of  street  railroad  work  by  the  Street  Rail- 
way Accountants'  Association  of  America.  The  classification  of 
construction  accounts  and  operating  expense  accounts  which  has 
finally  been  settled  upon  by  this  association  was  adopted  by  the 
United  States  Census  Bureau  in  gathering  statistics  for  its  census 
of  electric  railways,  and  a  representative  of  the  Census  Bureau  has 
prepared   a   paper   on   the   subject,   which   is  to  be  read   in  the  ac- 
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countants'  convention  now  being  held  here.  This  classification  has 
been  officially  adopted  by  the  State  Railroad  Commissions  of  New 
York,  Massachusetts,  Connecticut  and  Maine,  and  is  about  to  be 
adopted  by  the  commission  of  the  State  of  Pennsylvania.  The 
association's  form  of  monthly  and  annual  report  has  also  been  ap- 
proved and  adopted  by  the  National  Association  of  Railroad  Com- 
missioners. The  standard  classification  and  forms  of  report  have 
been  approved  by  the  leading  bankers  and  financiers  of  the  country. 
It  is  quite  common  at  the  present  time  for  a  banking  firm  examin- 
ing properties  with  a  view  of  purchasing  to  require  the  accounts  to 
be  changed  in  accordance  with  the  forms  of  the  Accountants'  Asso- 
ciation. It  has  already  been  adopted  by  many  of  the  most  progres- 
sive electric  railways  and  by  a  larger  number  of  companies  than 
any  other  one  system  of  accounting.  Exact  and  precise  uniformity 
in  forms  of  classification  and  report  are  highly  desirable,  and  the 
sooner  it  is  attained,  the  better  it  will  be  for  the  stability  and  value 
of  electric  railway  investments,  and  it  would  seem  that  the  system 
which  has  been  worked  out  by  our  Accountants'  Association  and 
adopted  by  such  high  governmental  authorities,  and  which  has 
received  the  approval  of  the  financial  and  banking  community,  ought 
to  be  speedily  adopted  by  all.  The  members  of  the  Executive  Com- 
mittee join  in  urging  upon  members  the  desirability  of  immediate 
affiliation  with  the  Accountants'  Association,  and  the  speedy  adop- 
tion of  its  forms  of  classification  and  report. 

The  work  of  the  various  State  Railroad  Commissions  has  come 
to  be  of  the  highest  value,  not  only  in  this  regard,  but  in  its  bearing 
upon  the  actual  operations  of  railroads  in  States  where  such  com- 
missions exist. 

It  is  a  singular  fact  that  these,  which  at  the  beginning  were 
so  vigorously  combated  by  railroad  managers,  almost  without  ex- 
ception have  come  to  be  regarded  as  almost  indispensable  and  of 
the  highest  benefit  and  advantage  to  the  very  corporations  which  are 
subject  to  their  control  and  regulation. 

Another  striking  development  of  the  year  has  been  the  ten- 
dency displayed  toward  consolidation  of  the  street  railway 
properties  in  the  smaller  cities,  together  with  the  electric  and 
gas  lighting  service;  in  fact,  this  tendency  has  been  so  marked 
during  the  last  year  that  in  spite  of  the  large  number  of  new 
street  railway  corporations  that  have  been  formed  in  the  last 
12  months  the  actual  number  of  operating  systems  has  been 
only  slightly  increased.  The  value  of  the  properties,  however, 
has  been  growing  constantly  and  the  general  average  increase 
in  gross  receipts  for  1902  over  1901  was  9  per  cent.  The  larg- 
est individual  consolidation  was  that  of  the  properties  of  the 
North  Jersey  Street  Railway  Companies  and  allied  lines  in  the 
Public  Service  Corporation  of  New  Jersey.  Other  notable  con- 
solidations were  those  at  Augusta,  Mobile.  New  Orleans,  Kings- 
ton, Oakland  and  Norfolk  and  Newport  News. 

At  the  last  annual  meeting,  it  will  be  remembered,  a  very  in- 
teresting paper  was  read  upon  the  steam  turbine.  The  investi- 
gation of  this  important  subject  has  been  continued  during  the 
last  twelve  months,  and  a  further  contribution  is  promised  for 
this  meeting,  which  it  is  hoped  will  embody  the  record  of  the 
advancement  during  the  last  year.  Already  plans  have  been 
prepared  and  actual  work  has  been  begun  upon  the  installation 
of  several  large  power  stations  in  which  this  class  of  apparatus 
is  to  be  installed.  The  most  important  of  this  character  for 
street  railway  service  thus  far  announced  is  that  of  the  new 
station  of  the  Union  Traction  Company  of  Philadelphia,  where 
an  installation  of  ten  5000  K.  W.  engines  is  contemplated. 

A  year  ago  considerable  interest  was  awakened  among  street 
railway  men,  particularly  those  interested  in  interurban  electric 
railroading,  in  the  possibility  of  developing  a  single-phase  motor 
for  railway  service.  It  was,  of  course,  understood  that  such  a 
motor  would  not  be  adaptable  for  city  service,  but  many  prom- 
ises were  held  out  to  those  who  were  interested  in  the  develop- 
ment of  long  interurban  lines.  During  the  last  twelve  months 
assurances  have  been  given  that  progress  was  being  made,  but 
up  to  the  present  time  no  reliable  information  has  been  avail- 
able, and  the  electric  railway  engineers  are  still  dependent  upon 
the  direct  current  motor  for  interurban  as  well  as  city  work. 

Mr.  Ely  supplemented  this  address  with  some  further  ones  on 
association  policy  and  on  the  status  of  the  electric  railway  in  the 
eyes  of  the  community  it  served.  -  He  even  suggested  the  pos- 
sibility of  a  permanent  place  of  meeting  with  a  settled  business- 
like method  of  defraying  expenses,  and  no  reliance  upon  the  good 


nature  and  generosity  of  local  companies  for  free  entertainment. 

Secretary  Peninglon  read  the  report  of  the  secretary  and 
treasurer,  which  showed  that  twenty  companies  had  joined  the 
association  since  the  last  meeting;  that  five  members  had  with- 
drawn, mainly  on  account  of  consolidation;  membership  on 
August  24th  was  206  companies.  The  financial  transactions  dur- 
ing the  year  were  as  follows:  Balance  in  bank  October  i,  1902, 
$9,948.03;  receipts,  $7,677.28;  total,  $17,625.31.  Expenditures 
during  the  year  $7,286.62,  leaving  a  balance  of  $10,338.69. 

Following  the  secretary's  report  the  Chair  announced  the  following 
gentlemen  as  the  members  of  the  committee  on  nominations  to 
nominate  officers  and  select  a  place  for  the  next  meeting: 
Messrs.  Laffin,  of  Worcester;  Goodrich,  of  Hartford;  Sloan,  of 
Chicago;  Stanley,  of  Detroit;  Henry,  of  St.  Louis. 

A  discussion  arose  over  the  compensation  paid  or  proposed  by 
the  Government  for  mail  service,  and  after  the  proposal  of  the  ap- 
pointment of  a  committee  of  three  to  take  up  the  subject,  Mr. 
Grant  was  asked  to  formulate  a  resolution  to  that  effect.  The 
meeting  then  adjourned  until  Thursday  morning. 

The  Street  Railway  Accountants'  Association  began  its  sessions 
on  Wednesday  also,  the  principal  item  of  the  proceedings  being  a 
paper  on  "Freight  and  Flxpress  Accounts,"  by  Mr.  Irwin  Fullerton, 
general  auditor  of  the  Detroit  United  Railway. 

On  Wednesday  evening  a  trip  was  given  the  delegates  and  ex- 
hibitors to  the  Saratoga  Casino  by  the  Hudson  Valley  Railway  Com- 
pany, where  an  entertainment  was  provided. 

CONVENTION    NOTES. 

It  has  already  been  mentioned  that  the  standard  feature  of  every 
annual  street  railway  convention — the  exhibits — w^as  this  year  char- 
acterized by  an  element  of  distinct  novelty,  and  that  in  picturesque 
camp  meeting  style  the  various  displays  were  grouped  on  and  around 
the  great  lawn  that  occupies  the  court  of  the  Grand  Union  Hotel. 

The  display  made  of  machinery,  trucks,  tools,  motors,  etc.,  was 
quite  large  and  fine.  We  describe  below  a  number  of  the  exhibits, 
and  shall  publish  further  data  of  the  kind  next  week  in  regard  to  a 
number  of  important  displays  not  now  brought  to  notice,  owing  to 
the  fact  that  the  convention  did  not  begin  until  Wednesday,  when 
this  issue  of  Electrical  World  and  Engineer  went  to  press. 

Mr.  G.  M.  Gest,  the  conduit  contractor  and  designer,  of  New 
York,  was  able  to  leave  a  good  deal  of  the  inquiries  and  new  business 
in  the  hands  of  his  Cincinnati  representative,  Mr.  W.  T.  Jackson, 
who  has  already  formed  a  wide  acquaintance  in  the  electrical  field. 

St.-^nley  Electric  Manufacturing  Company  occupied  a  large 
and  handsome  booth  on  the  lawn,  and  rather  took  the  convention 
by  surprise  with  the  exhibit  of  railway  apparatus  and  material. 
There  was  shown  a  complete  car  truck  for  two  motors,  each  of  48 
hp,  governed  by  the  new  and  ingenious  Stanley  S.  K.  C.  No.  2  car 
controller,  in  which  a  number  of  features  of  simplification  and 
economy  have  been  introduced.  The  controller  was  also  open  to 
full  inspection,  as  well  as  a  35-hp  motor,  with  the  fields  and  arma- 
ture exposed  to  inspection.  There  was  also  a  new  trolley  base, 
with  which  the  pole  could  be  lowered  almost  to  a  perfect  parallel 
plane  with  the  car  roof  allow-ing  very  low  arches  and  bridges  or 
tunnels  to  be  cleared.  The  exhibit  was  in  charge  of  Messrs.  S.  T. 
Dodd,  electrical  engineer,  and  M.  C.  Canfield,  F.  W.  Garrett,  H.  R. 
Wilson,  G.  Robb  and  W.  R.  Hamlin. 

General  Electric  Comp.'VNY  had  a  handsomely  decorated  booth 
at  the  centre  of  the  lawn,  but  did  not  attempt  to  make  any  display 
of  apparatus,  reserving  its  energies  for  the  special  excursion  which 
it  gave  on  Thursday,  taking  the  train  in  the  afternoon  to  its  big 
works  at  Schenectady,  and  there  providing  lunch,  as  well  as  opening 
up  all  the  departments  for  inspection,  including  that  devoted  to  the 
Curtis  steam  turbine,  now  a  theme  of  universal  comment.  At  Sara- 
toga the  General  Electric  Company  was  represented,  among  othei's, 
by  Messrs.  J.  R.  Lovejoy,  general  manager,  railway  department ; 
W.  J.  Clark,  manager  foreign  department;  J.  G.  Barry,  assistant 
manager  railway  department;  C.  C.  Peirce,  Boston;  J.  J.  Mahony, 
New  York ;  E.  H.  Mullin,  publicity  department ;  F.  H.  Gale,  Sche- 
nectady; T.  P.  Bailey,  Chicago;  F.  T.  Barbour,  San  Francisco;  Geo. 
D.  Rosenthal,  St.  Louis;  J.  C.  Kalisch.  BufTalo;  W.  B.  Potter,  chief 
engineer  railway  department. 

Standard  Underground  Cable  CoMrAXv  had  an  attractive  dis- 
play of  cable  samples  in  parlor  238  at  the  Grand  Union.  Their  staflf 
was  out  in  force,  being  represented  by  Messrs.  C.  J.  Marsh  and 
Kimball,  of  the  New  York  office;  T.  E.  Hughes,  of  Philadelphia; 
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J.  I'.,  rici/ccr,  Chicago;  S.  li.  Cosby,  Bosion,  niid  T.  J  McHridc, 
of  I'lttsbiirg. 

liLKCTKic  Railway  1£uuii'Mknt  Comi-anv,  of  Chicago,  represented 
by  P.  n.  llurtcn,  stipcrintendent  of  factory,  .•Jiul  l''hiier  1'.  Morris, 
as  well  a.s  by  Messrs.  Kiiolt  ;iiul  Morris,  Jr.,  Iiad  a  very  fine  exhibit 
of  railway  line  material,  motor  starters,  car  rheostats,  etc.  The  ex- 
hibit included  a  very  interesting  wire  grooving  machine,  making 
about  a  4-incli  groove  in  the  trolley  service  wire,  for  the  clips.  There 
were  also  slmwii  a  number  of  .single  and  donliic  trolley  poles,  as  well 
as  simple  lighting  pules  as  in  use  in  Cinciiinali  and  New  York,  Tlir 
exhibit  included  some  50  different  styles  of  overhead  brackets,  and 
a  variety  of  other  line  material.  The  rheostats  and  motor  starters 
were  those  of  the  Magneto  Electric  Company,  of  Amsterdam,  and 
were  remarkably  compact  for  their  capacity. 

.\lUEKT  &  J.    M.    ANUtKSON    MANUKACrURING  CoMl'ANY,  of   Boslun, 

had  a  most  interesting  and  elTcctivc  booth  display  of  their  electric 
railway  switches,  including  a  group  of  anti<|uated  historical  line  sup- 
plies that  made  one  realize  how  far  and  how  swiftly  the  art  has 
traveled.  Perhaps  the  feature  was  their  new  section  insulator  made 
in  both  galvanized  malleable  iron  or  strong  bronze  metal.  The 
terminals  that  hold  the  trolley  wire  at  ejther  end  may  be  detached 
from  the  central  body  and  renewed  without  removing  the  body  itself 
from  the  line.  The  renewable  strip  is  lignum  vitx,  with  auxiliary 
terminals,  and  there  are  several  other  features  making  for  endur- 
ance and  cfJiciency  as  well  as  flexibility.  Another  exhibit  was  that 
of  Aetna  and  Hecla  line  material,  including  the  big  dead  end  strain 
insulators  used  in  Brooklyn ;  also  third-rail  supports,  globe  insula- 
tors, etc.  On  a  large  board  were  also  mounted  a  number  of  quick 
break  and  heavy  current  switches,  one  of  them  taking  up  to  3,000 
amperes.  The  exhibit  was  in  charge  of  Messrs.  J.  R.  Eckman, 
Boston ;  Ernst  Waltman,  New  York,  and  Mr.  Sanville,  of  Phila- 
delphia. 

Electrical  World  and  Engineer  was  represented  by  Messrs.  J. 
M.  Wakeman,  president;  T.  C.  Martin,  editor;  J.  R.  Cravath,  Chi- 
cago, and  had  "booth  space  adjoining  all  the  convention  meeting 
rooms,  from  which  copies  of  the  journal  were  distributed  during 
the  meeting. 

Rossiter-MacGovern  Company  had  a  large  space  on  the  lawn 
fitted  up  with  a  booth  and  replete  with  electrical  apparatus,  and  oc- 
cupied also  one  of  the  cottages  in  the  anne.x,  where  a  hospitable 
welcome  was  extended  to  all  comers.  A  number  of  motors  were 
shown,  open  for  inspection,  as  well  as  armature  and  field  coils,  and 
commutators,  including  one  of  750  kw.,  just  finished  for  the  Brook- 
lyn Rapid  Transit  system.  The  exhibit  was  directed  by  Mr.  Mc- 
Govern,  whose  staff  comprised  Messrs.  R.  J.  Randolph,  J.  A. 
Peirce,  C.  J.  Macdonald,  J.  W.  Archer  and  several  other  efficient 
men.  A  neat  pamphlet  of  Rossiter-McGovern  plants  was  distributed 
and  was  in  great  demand. 

Pittsburg  Reduction  Company  had  a  spacious  double-barreled 
booth  on  the  lawn,  a  conspicuous  feature  being  a  Waterbury  Ma- 
chine Company's  wire  drawing  machine  driven  by  a  lo-hp  General 
Electric  motor  drawing  aluminum  wire  from  14  to  3-32  inch,  in 
seven  passes,  and  in  commercial  practice  from  ^  to  3-32.  A  large 
variety  of  aluminum  wire  and  bus-bar  plate  was  shown,  including 
samples  of  the  wire,  of  which  1%  million  pounds  have  been  sold 
to  the  Standard  Electric  Company,  of  California,  and  two  million 
pounds  to  the  allied  Bay  Counties  Company;  also  samples  of  the 
wire  for  the  New  Milford  Power  Company;  200,000  pounds  and 
300,000  pounds  for  the  Hamilton  Cataract  Company,  thus  giving  a 
graphic  idea  of  the  extending  use  of  this  specialty.  The  company 
was  represented  by  Messrs.  A.  V.  Davis,  general  manager;  A.  K. 
Laurie,  general  sales  agent ;  W.  Hoopes,  electrical  engineer ;  S.  K. 
Colby,  New  York ;  J.  A.  Rutherford  and  C.  Harris.  Cleveland ;  J. 
H.  Finney,  Washington ;  E.  H.  Noj'es,  Chicago ;  W'.  R.  Darby,  New 
Y'ork. 

Bullock  Electric  Manufacturing  Company,  of  Cincinnati,  had 
the  largest  electrical  exhibit  at  the  convention,  in  their  booth,  it 
being  one  of  five  rotaries  for  the  Scioto  Valley  Railway  Company's 
power  plant  at  Columbus,  Ohio.  It  is  a  handsome  machine,  receiv- 
ing three-phase  current  and  delivering  400  kw.  direct  current  at  60c 
volts.  It  is  six-pole,  about  9  ft.  high,  and  slightly  over  10  ft.  square 
at  base.  The  order  for  these  includes  three  i,ooo-kw.,  three-phase 
generators,  as  well  as  step-up  and  step-down  transformers.  The 
exhibit  was  in  charge  of  Messrs.  R.  T.  Lozier,  general  sales  agent ; 
G.  B.  Foster,  W.  S.  Arnold,  A.  E.  Foote  and  C.  Van  Deventer. 

Electric  Storage  Battery  Company  made  a  comprehensive  booth 


exhibit,  llic  .iinpic  walls  of  which  were  lined  with  pholugraphs  o 
railway,  li|{hting  and  i.sglatrd  "chloride"  plants.  A  very  iiitcrc!>ting 
map  was  nhown,  indicating  by  numerous  ringit  every  place  in  the 
United  Slates  where  batteries  had  been  installed — leaving  out  but 
two  States,  Norlli  Dakota  and  Idaho.  There  were  also  exhibits  of 
two  large  railway  cells  complete;  two  cells  uf  2  !■'  type  in  glass  jars; 
and  some  cxidc  cells,  The  exiiibit  was  in  charge  of  Messrs.  C. 
Ulizard,  general  sales  manager;  Albert  'laykjr,  W.  G.  Gay,  G,  H. 
.•\tkin,  I''.  J.  Sione  and  W,  K.  Proudfoot. 

Bkva.n  Marsh  Co.mi'any  were  re|)resciUed  by  Mr.  (my  V.  Will- 
iams and  Mr,  J,  P,  Williams,  who  made  no  exhibit,  but  answered 
many  imiuiries  in  regard  to  Imperial  lamps,  inner  globes,  etc, 

Mr,  1".  W,  Dai<lin(;ion,  consulting  engineer  of  Philadelphia,  was 
present  in  connection  with  his  electric  railway  work  as  well  as  in 
behalf  of  the  Darlington  Electric  Fountain  Company's  interests, 

II  W.  Johns-Manvii.le  Company,  of  Hartford,  Conn.,  had  what 
was  considered  the  most  artistic  booth  on  the  grounds,  handsomely 
draped  in  red,  with  the  Stars  and  Stripes  caught  up  in  an  eagle's 
beak ;  a  red  canopy  and  massive  columns  made  to  resemble  closely 
the  famous  Sachs  "Noark"  fuses.  Of  these  fuses  there  was  a  com- 
plete exhibit  up  to  600  ampere  capacity,  the  concern  now  making 
them  up  to  1,000  amperes  on  220  and  500  volts,  .A  most  interesting 
display  was  also  made  of  "Transite,"  their  new  insulating  material 
for  car  work,  adopted  for  the  New  York  underground,  and  afford 
ing  a  most  desirable  protection  for  the  motor  circuits  under  the 
car.  An  exhibit  was  also  made  of  the  Johns  electric  car  heaters, 
and  of  the  electro-therm.  There  was  also  a  display  of  car  fuse 
boxes,  underground  boxes,  high-potential  strain  insulators,  etc.,  for 
trolley  work,  etc.,  standing  a  voltage  up  to  5,000.  Among  those 
present  on  behalf  of  the  concern  were  Messrs.  E.  B.  Hatch,  presi 
dent  of  the  Johns  Pratt  Company;  J.  W.  Perry,  sales  manager;  J. 
Sachs,  electrical  engineer;  J.  E.  Meek,  J.  Humphries  and  H.  M. 
Voorhis. 

Westinchouse  Electric  and  Manufacturing  Company  had  ar 
excellent  space  on  the  lawn,  well  decorated  and  also  occupied  one  of 
the  large  private  cottages  at  the  side,  where  it  showed  a  brilliant 
electrical  sign  surrounded  by  flags.  A  notable  feature  of  the  West- 
inghouse  exhibit  was  the  new  system  of  multiple  unit  control,  which 
has  of  late  attracted  so  much  attention.  As  is  known,  in  this  elec- 
tro-pneumatic train  control  system,  the  actuating  mechanism  is  not 
directly  connected  to  the  main  source  of  current,  but  has  a  separate, 
independent  battery  supply,  so  that  the  controlling  mechanism  can  be 
worked  while  the  main  current  is  v.ut  off,  so  that  it  is  possible  10 
reverse  the  motors  and  use  them  to  produce  a  braking  effect  when 
needed.  The  contact  devices  are  actuated  by  pistons  operated  by 
compressed  air  working  against  spring  pressure.  The  turret  was 
■iliown  in  operation  with  a  complete  motor  equipped  truck  for  the 
Interborough  Road  of  New  York  City.  The  cottage  exhibit  includ- 
ed car  controllers  and  other  apparatus  and  material.  The  com- 
pany was  represented  by  Messrs.  A.  Hartwell,  L.  M.  Aspinwall,  N. 
W.  Storer,  K.  F.  Elers,  of  Pittsburg;  J.  B.  Ingersoll,  E.  W.  T. 
Gray,  D  E.  Drake,  W^  S.  Rugg,  C.  Townley,  J.  L.  Crouse,  F.  B.  H. 
Paine,  New  York  City;  J.  R.  Gordon,  Atlanta;  T.  P.  Gaylord,  E. 
Dryer,  C.  W.  Regester,  Chicago ;  R.  S.  Brown.  D.  E.  Manson,  M. 
H.  Merrill,  E.  D.  Mills,  Boston ;  C.  A.  Bragg,  Philadelphia ;  W.  W. 
Lovell,  Cleveland;  P.  T.  Brady,  G.  W.  Pulver  and  S.  B.  Storer, 
Syracuse,  N.  Y.  There  were  also  large  contingents  from  the  West  . 
inghouse  Traction  Brake  Company,  and  the  Westinghouse  Air  Brake 
Company,  while  Mr.  W.  M.  Probasco  was  the  efficient  representative 
of  the  publication  bureau  of  all  the  Westinghouse  companies. 

The  Speer  Carbon  Company,  of  St.  Marys,  Pa.,  had  a  neat  little 
exhibit  in  the  hotel  corridor,  in  charge  of  President  Speer  himself, 
including  their  well-known  car  motor  carbon  brushes,  and  other 
standard  specialties. 

"Habirshaw"  wire  and  cable  interests  were  well  taken  care  of, 
Dr.  W.  M.  Habirshaw,  of  the  India  Rubber  &  Gutta  Percha  In- 
sulating Company,  being  present  as  well  as  Mr.  J.  B.  Olsen,  who  has 
already  made  such  an  enviable  record  as  the  general  sales  manager. 

"Okonite"  was  adequately  represented  by  Mr.  George  T.  Manson, 
of  the  New  York  office. 

National  Carbon  Company,  of  Cleveland,  at  the  hands  of  Mr. 
N.  C.  Cotabish,  sales  manager,  and  Mr.  R.  K.  Mickey,  enjoyed  good 
representation,  its  booth  space  being  well  filled  with  samples  of 
all  its  well-known  carbon  specialties  in  the  car  line,  as  well  as  with 
its  well-known  Columbia  dry  cells  for  automobile  purposes  and  igni- 
tion work  in  general.  These  gentlemen  also  had  literature  on  the- 
subiect  for  distribution. 
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J.  G.  White  &  Co.,  of  New  York,  were  represented  by  President 
J.  G.  White. 

Mr.  C.  O.  Mailloux,  the  well-known  consulting  engineer,  who  has 
of  late  gone  heavily  into  electric  railway  work  and  enterprise,  was 
present,  with  his  associate,  Mr.  W.  C.  Gotshall. 

Dearborn  Drug  &  Chemical  Works,  of  Chicago,  had  a  space 
under  the  veranda  which  they  employed  as  a  reception  room  and  for 
handing  out  ingenious  souvenirs.  They  were  represented  by  Messrs. 
R.  F.  Carr,  vice-president  and  general  manager ;  W.  B.  McVicker, 
second  vice-president  and  Eastern  manager,  and  Mr.  G.  W.  Spear, 
of  Chicago. 

Mr.  C.  J.  Harrington  made  himself  thoroughly  at  home — and  his 
friends — at  Cottage  E  in  the  annex,  and  hung  his  signs  bravely  on 
the  outer  wall.  With  him  were  associated  Messrs.  J.  E.  Laughran, 
F.  B.  Jacobs  and  R.  Taylor,  and  Mr.  F.  D.  Masterson,  for  the  Chase- 
Shawmut  Company,  of  Boston 

Mr.  Fred.  Locke,  of  Victor,  N.  Y.,  associated  with  Archbold- 
Brady  Co.,  of  Syracuse,  had  a  most  striking  and  effective  display  of 
his  celebrated  high-tension  porcelain  insulators.  A  separate  dark 
room  had  been  fitted  up,  containing  the  high-potential  transformer 
of  Prof.  Smith,  of  Worcester  Polytechnic,  as  described  recently  in 
these  columns.  It  is  capable  of  giving  a  potential  of  175,000  volts 
and  with  it  over  100,000  was  thrown  on  groups  of  porcelain  and 
glass  insulators  to  show  how  they  could  stand  up  under  the  enor- 
mous strain.  Mr.  Locke  was  himself  present  and  was  gratified  at 
the  astonished  expressions  from  visitors  in  regard  to  the  resisting 
powers  of  his  porcelain  insulators.  A  variety  of  the  insulators  were 
also  shown  in  the  Archbold-Brady  space,  as  well  as  Locke  glass 
insulators;  and  the  space  was  at  night  beautifully  lit  up  by  several 
types  of  Nernst  lamps,  for  which  the  Syracuse  firm  are  agents. 

Ohio  Brass  Company  had  displayed  a  great  deal  of  taste  and 
thought  in  fitting  up  its  booth  on  the  lawn,  and  had  converted  it  into 
a  very  pretty  floral  bower,  worthy  of  some  carnival  At  the  same 
time  the  decorations  served  rather  to  set  off  than  to  conceal  the  ad- 
mirable exhibit  of  trolley  line  specialties  with  which  the  company's 
name  is  so  prominently  connected.  The  company  was  represented 
by  Messrs.  C.  K.  King,  secretary ;  G.  A.  Mead,  chief  engineer ; 
N.  M.  Garland  and  J.  C.  Warren,  Jr.,  New  York;  F.  H.  Jameson, 
Mansfield,  O. ;  A.  L.  Wilkinsburg,  general  sales  agent,  and  Burt 
Gellathy,  Pittsburg. 

Gold  Car  Heating  and  Lighting  Company  had  a  large  booth 
space  in  which  were  shown  a  variety  of  types  of  their  well-known 
car  heaters,  etc.,  and  as  usual  President  Gold  and  General  Manager 
Ward  were  present  to  meet  hosts  of  friends  and  make  new  customers. 

National  Electric  Company,  of  Milwaukee,  had  a  most  tasteful 
booth,  with  a  Christensen  motor-driven  air  compressor  car  outfit  as 
an  attractive  feature.  Under  its  new  name  the  company  is  making 
an  active  and  successful  bid  for  street  railway  orders,  and  in  its 
cottage  annex  showed  photographs  of  the  large  generators  which 
it  is  now  building.  At  the  cottage  was  also  to  be  seen  a  small 
motor-driven  model  of  an  air  compressor  for  cars.  The  company 
was  represented  by  Messrs.  F.  C.  Randall,  general  sales  manager; 
J.  H.  Denton,  J.  T.  Cunningham,  J.  F.  Dixon,  J.  S.  Hamlin,  S.  L 
Wales  and  J.  J.  Nef,  while  the  electrical  department  was  specially 
represented  by  C.  G.  Burton,  W.  L.  Waters,  W.  J.  Richardson,  C. 
D.  Knight  and  J.  E.  Eldred. 

Benjamin  Elfxtric  Manufacturing  Company,  of  New  York 
City,  had  a  booth  tastefully  decorated  with  their  specialties,  which 
were  shown  by  Mr.  Basil  G.  Kodjbanoff,  manager  of  the  Eastern 
and  export  departments.  This  concern  is  making  w-ireless  clusters, 
which  consist  essentially  of  an  insulating  base  of  porcelain,  two 
one-piece  contact  plates  attached  thereto.  These  serve  as  terminals 
to  all  the  lamps  in  the  cluster,  and  each  is  provided  with  a  binding 
screw ;  and  the  other  part  is  a  removable  casing  of  brass  or  alum- 
inum supported  by  porcelain  rings  or  bushings  of  special  design. 
Obviously  the  cost  of  installation  is  very  much  reduced  for  ceiling 
and  pendant  lights,  and  the  cluster  is  made  thoroughly  durable  as 
well  as. compact  and  handsome.  For  series  work  the  contact  plates 
are  made  in  sections  so  as  to  serve  two  adjacent  lamps,  the  inner 
and  outer  plates,  overlapping  each  other,  thus  giving  series  con- 
nection without  wiring.  In  the  exhibit  were  shown  the  styles  adopt- 
ed by  the  Interborough  Company,  of  New  York,  for  all  cars,  a 
series  two-light  cluster,  as  well  as  the  five-light  series  clusters  used 
by  the  New  York  Metropolitan  in  its  car  barns.  Another  example 
illustrated  the  application  to  window  lighting  where  economy  of 
space  was  an  object. 


A  Marconi  Interview. 


The  IValt  Street  Journal  of  Monday,  August  31,  prints  an  inter- 
view with  Mr.  William  Marconi  in  which  the  inventor  gives  some 
information  concerning  his  future  plans  and  other  matters.  He 
says  his  experiments  with  wireless  telegraphy  have  demon- 
strated that  it  is  possible  for  him  to  establish  commercial  com- 
munication between  America  and  Europe  without  employing  the 
high  towers  used  in  his  former  demonstrations.  He  is  not  cer- 
tain that  he  will  be  able  to  dispense  with  towers  altogether,  but 
can  definitely  promise  that  in  less  than  three  months  the  stations 
of  his  companies  will  be  open  for  the  reception  of  commercial  busi- 
ness and  that  the  height  of  the  towers  heretofore  used  may  be 
materially  reduced.  He  has  determined  certain  facts  w-ith  relation 
to  wave  lengths  which  will  reduce  the  amount  of  power  required 
for  transatlantic  communications  nearly  50  per  cent.  His  experience 
has  taught  him  that  all  interference  with  wireless  communications 
may  be  eliminated  with  the  exception  of  malicious  interference. 
That  is  to  say,  that  it  does  not  seem  possible,  in  the  light  of  present 
knowledge,  by  scientific  means  to  prevent  a  malicious  person  from 
employing  an  amount  of  power  not  only  unnecessary  for  legitimate 
purposes,  but  absolutely  useless  for  the  transaction  of  bona  fide 
business,  which  will  prevent  the  successful  operation  of  an  opposing 
wireless  station.  This  is  equally  true  of  any  system  of  telegraph. 
For  instance,  in  the  course  of  some  of  his  experiments  at  Poldhu, 
the  power  employed  was  sufficient  to  disable  the  instruments  in  the 
postal  telegraph  station  18  miles  away,  so  that  they  were  useless  for 
24  hours.  Upon  learning  this  he  abandoned  all  experiments  upon 
this  line  in  fear  of  an  injunction  and  has  not  resumed  them. 

It  is  possible  to  permanently  disable  all  telegraph  systems  by  the 
same  means.  He  could  take  a  building  next  door  to  a  telegraph  office 
and,  without  any  visible  or  tangible  evidence,  absolutely  obstruct 
the  operation  of  all  lines  leading  from  that  office.  Legal  enactment 
will  in  time  provide  adequate  protection  for  the  operation  of  wireless 
telegraphy,  just  as  it  has  provided  penalties  for  the  theft  of  electric 
currents.  It  is  an  open  question  now  if  present  laws  are  not  suffi- 
cient to  prevent  malicious  interference.  Marconi  explained  that 
by  malicious  interference  he  meant  the  use  of  high  power  discharges 
into  the  atmosphere,  which  were  unnecessary  to  accomplish  suc- 
cessful transmission  of  messages,  and  which,  in  fact,  defeated  the 
efiforts  of  the  person  using  them  to  accomplish  successful  trans- 
mission of  intelligence.  He  thought  that  possibly  laws  would  be 
enacted  in  time  determining  by  legal  limit  the  sphere  of  influence 
of  wireless  stations,  thus  guaranteeing  them  against  successful  at- 
tempts at  wilful  interference.  He  has  determined  positively  that 
by  the  attunement  principle  it  is  possible  for  many  wireless  instru- 
ments to  be  operated  and  many  messages  dispatched  simultaneously 
without  becoming  tangled  in  the  least. 

On  the  subject  of  the  Berlin  conference  on  wireless,  Signor  Mar- 
coni said  one  of  the  delegates  is  here  with  him,  the  Marquis  Solari. 
The  proceedings  are  to  be  made  public  on  the  ist  of  September. 
Although  he  has  a  transcript  of  the  transactions,  he  was  not  at 
liberty  to  speak  in  reference  to  the  subject,  but  added  that  with 
Italy  and  England  represented,  the  Marconi  system  has  nothing  to 
fear.  He  said  there  was  no  truth  in  the  statement  published  that 
a  consolidation  of  the  Marconi  and  German  interests  was  in  con- 
templation. He  had  met  the  Kaiser  in  Rome,  had  discussed  wireless 
with  him,  but  there  had  been  no  consideration  of  the  question  of 
consolidation.  The  inventor  will  leave  New  York  at  once  for 
Glace  Bay,  Cape  Breton,  for  the  purpose  of  installing  his  new 
inventions.  He  will  return  from  there  to  South  Wellfleet.  He  has 
placed  a  three  months'  limit  on  the  interval  before  opening  com- 
mercial communication  with  Europe,  but  those  closest  to  him  are 
confident  it  will  be  accomplished  in  less  time.  After  his  return  to 
England  he  expects  to  so  arrange  his  time  as  to  visit  America  once 
a  month  in  order  to  exercise  a  proper  supervision  over  affairs  on 
both  sides. 


Telephonic  Nursemaid. 


It  is  mentioned  by  a  Western  newspaper  as  an  actual  occur- 
rence that  a  farmer's  wife  in  the  locality,  wishing  to  visit  a 
neighbor,  pulled  the  baby's  crib  up  in  front  of  the  telephone,  opened 
the  receiver,  and  told  central  if  the  baby  began  to  cry  to  call  her 
up  at  the  neighbor's.  This  simplification  of  maternal  duties  may 
have  an  important  bearing  on  the  "race  suicide"  question. 
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CURKliNT  NHWS  AND   NOTHS. 


OlIIU  1:1.1X1  KIC  LIGHT  ASSOCIATION.— 1\k  iiiiiili  annual 
convenlion  of  the  Oliio  lillcctric  Light  Association  will  be  licld  at 
the  Hotel  Chitlendin,  I'oliiinhns,  Ohio.  October  ij,  14  and  15  next. 
This  association  ranks  lii|{h  as  to  the  iiualily  of  tlie  papers  read 
at  its  meetings,  the  discussions  thereon  and  \\w  technical  ability 
and  t-ntrrprise  of  its  members. 


■•INl'F.XTOK  Ot-  THE  COMPASS."— A  little  to  the  south  of 
Vesuvius,  on  the  Gulf  of  Salerno,  lies  the  town  of  Amalfi,  whose 
inhabitants  have  recently  been  celebrating  the  sixth  centenary  of 
Flavio  Gioja,  the  inventor,  so  say  the  Amalfians,  of  the  mariner's 
compass.  They  liavc  found  the  man  and  fixed  the  date;  it  was 
Gioja,  and  about  1302  or  1303.  There  arc  people  who  doubt  that 
there  ever  was  such  a  person  as  Gioja,  and  many  who  incline  to 
the  opinion  that  the  mariner's  compass  was  doing  good  service  many 
centuries  before  his  date. 


UJRELESS  TELEGRAPH  CONFERENCE.— Gen.  A.  W. 
Grcoly.  Chief  of  the  Signal  Service  of  the  United  States  Army,  who 
has  been  in  Berlin  as  one  of  the  .American  representatives  at  the 
International  Wireless  Telegraph  Conference,  arrived  last  week 
from  Europe,  lie  would  not  talk  of  the  work  done  by  the  cQjifer- 
ence  in  regard  to  an  international  code  or  otherwise,  as  it  had  been 
agreed  that  nothing  would  be  given  out  pending  the  report  of  the 
various  delegates  to  their  respective  Governments.  "There  were 
eight  nations  represented,"  said  Gen.  Greely,  "and  w^e  were  all 
treated  with  the  greatest  courtesy.  I  may  mention  that  the  first  of 
the  foreign  delegations  to  call  on  the  American  representative  was 
that  from  Spain." 


TELEPHONE  POLICE  SIGNAL  SYSTEM.— Aiter  a  sharply 
contested  competition  extending  over  several  years,  the  City  of 
Cleveland  has  contracted  for  a  police  signal  system  employing  the 
telephone  instead  of  telegraphic  apparatus.  The  system  is  that  of 
the  Municipal  Signal  Company,  of  Chicago,  the  apparatus  being  sup- 
plied by  the  International  Telephone  Company  of  the  same  city.  The 
first  installation  was  made  in  Chicago  in  1899,  and  it  has  been  in 
use  in  St.  Paul  for  several  years.  The  system  was  used  at  the  Pan- 
American  Exposition,  and  will  be  installed  at  the  St.  Louis  Fair  for 
police  service.  The  action  at  Cleveland  in  connection  with  the  re- 
cent adoption  in  New  York  of  a  telephone  police  service,  points  to  a 
general  change  in  the  methods  of  police  signaling  service. 


AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION.— 
The  thirteenth  annual  convention  of  the  American  Electro-Therapeu- 
tic Association  will  be  held  at  the  Hotel  Windsor,  Atlantic  City, 
N.  J.,  September  22,  23  and  24.  Among  the  papers  to  be  read  are 
the  following :  "Currents  of  High  Frequency,  Apparatus  and  Thera- 
peutic Uses,"  by  F.  G.  DuBose;  "The  Use  of  Electricity  in  the 
Treatment  of  Diseases  of  the  Heart,"  by  S.  Cohn ;  "Electricity  in 
the  Treatment  of  Diseases  of  the  Stomach,"  by  H.  H.  Roberts ;  "A 
Plea  for  Electro-Therapeutics  Proper,"  by  W.  J.  Herdman.  Many 
other  papers  of  special  interest  to  the  members  and  the  profession 
in  general  are  down  on  the  programme.  Dr.  Clarence  E.  Skinner, 
New  Haven,  Conn.,  is  secretary  of  the  Association. 


TELEGRAPHS  AND  TELEPHONES.— From  the  Statistical 
Year  Book  of  the  German  Empire,  Mr.  Simon  W.  Hanauer,  United 
States  Deputy  Consul-General  at  Frankfort,  quotes  the  following: 
"In  1900  Germany  had  24,471  telegraph  offices,  with  36,000  instru- 
ments in  operation;  Great  Britain,  11,512  offices  and  38,000  instru- 
ments, and  the  United  States,  22,954  offices  and  81,000  instruments. 
The  number  of  telegraphic  dispatches  transmitted  in  1900  was: 
Great  Britain,  92,000,000;  United  States,  "63,000,000 ;  France,  50,000,- 
000;  Germany,  46,000,000.  In  Germany  there  were  2,411  cities  or 
towns  having  public  municipal  telephone  systems,  with  305,795  con- 
nections. France  had  1,199  public  telephone  plants  with  72,480  con- 
nections." The  telegraph  figures  as  to  the  United  States  are  de- 
cidedly incomplete. 


I  he  prominent  clemciitH  which  are  the  basis  of  electrical  engineer- 
ing. Any  person  possessing  or  knowing  of  the  whereabouts  of  in- 
teresting historical  electrical  machines  or  appliances,  will  render  the 
commillrc  a  great  service  by  cominunic.iling  with  the  chairman,  or 
one  of  the  members  at  once,  'i'hc  exhibit  will  be  given  a  pronuncnt 
place  in  the  Electricity  Building,  where  the  Institute  will  ;ilso  main- 
tain hea(l(|uartcrs.  The  members  of  the  committee  are:  Mr,  T.  C. 
Martin,  chairman,  114  Liberty  Street,  New  York;  Mr.  VV.  J.  llam- 
iner,  Jlavemcyer  Building,  New  York;  Mr.  J.  S.  Anthony,  44  Broad 
Street,  New  York;  Mr.  Henry  Noel  Potter,  510  West  Twenty-third 
Street,  New  York;  Mr.  Cloyd  Marshall,  Electrical  Department, 
World's  Fair,  St.  Louis,  Mo. 


EAST  PITTSBURG  TECHNICAL  NIGHT  SCHOOL— A 
Technical  Night  School  will  be  conducted  in  the  Casino  Buildings, 
I'^ast  Pittsburg,  Pa.,  by  Mr.  Henri  F.  Chadwick,  formerly  one  of 
the  faculty  of  Tufts  College  and  of  Armour  Institute,  the  courses 
of  which  are  particularly  arranged  for  clerks,  mechanics  and  ap- 
prentices employed  in  the  various  Westinghouse  works.  The  school 
term  will  extend  from  September  I  to  June  I.  Three  courses  will 
be  taught,  namely,  mechanical-electrical  engineering,  mechanical- 
steam  engineering  and  shop  practice,  each  extending  over  two  years. 
There  will  also  be  special  courses  in  mathematics  and  a  preparatory 
course  in  this  branch.  The  teaching  will  be  supplemented  by  lec- 
tures by  experts  on  engineering  subjects.  Instruction  books  will 
be  supplied  free  to  students,  and  a  diploma  granted  at  the  end  of 
a  course  if  all  examinations  have  been  passed  satisfactorily.  Five 
scholarships  will  be  offered  to  those  who  obtain  the  highest  rank  in 
the  courses.     The  fees  are  $3  for  entrance  and  $2  monthly. 


WORLD'S  FAIR  HISTORICAL  EXHIBIT.— Tht  Board  of  Di- 
rectors of  the  American  Institute  of  Electrical  Engineers  has  ap- 
pointed a  committee  to  arrange  an  exhibit  showing  the  evolution  of 


REPORT  ON  PARIS  DISASTER.— The  Paris  Municipal  Com- 
mittee investigating  the  recent  tunnel  disaster  on  *he  Metropolitan 
Railroad,  has  drawn  up  a  report,  which  has  been  approved  by  the 
Prefecture,  indicating  the  reforms  which  should  be  immediately 
made  in  the  underground  railroad  system  of  Paris.  The  principal 
proposals  are  that  the  present  system  of  a  motor  at  each  end  of  the 
train  should  be  suppressed;  the  motors  must  be  capable  of  isola- 
tion from  the  train ;  in  case  of  the  slightest  fire,  the  train  must  be 
stopped,  and  the  motor  isolated ;  telephones  and  speaking  tubes  must 
be  provided  at  reasonable  intervals  along  the  line;  the  number  of 
employees  at  the  stations  must  be  increased ;  the  platforms  must 
be  cleared  of  every  obstruction  and  lighted  by  an  electric  current, 
independent  of  the  currents  supplying  the  traction  or  the  lighting 
of  the  tunnels ;  and  numerous  lamps  must  be  placed  to  indicate  the 
direction  of  the  exit.  The  report  says  that  it  is  proposed  to  insist 
later  on  the  use  of  incombustible  rolling  stock,  and  the  construc- 
tion of  refuges  in  the  tunnel  walls. 


THE  CONVENTION  OF  EDISON  ILLUMINATING  COM- 
PANIES.— The  Association  of  Edison  Illuminating  Companies  will 
hold  its  next  convention  on  September  8,  9  and  10,  at  the  Frontenac, 
Thousand  Island,  St.  Lawrence  River,  N.  Y.  Following  is  a  list  of 
the  papers  to  be  read  at  the  convention :  "Commercial  Experience 
with  Nernst  and  Meridian  Lamps,  by  Mr.  W.  B.  Thompson,  De- 
troit, Mich. ;  "Purchased  Electric  Power  in  Factories,"  by  Mr.  E. 
W.  Lloyd,  Chicago,  111. ;  "Operating  Features  of  High  Tension 
Power  Stations,"  by  Mr.  W.  F.  Wells,  New  York,  N.  Y. ;  "Position 
of  Steam  Turbines  in  Central  Station  Operation,"  by  Mr.  August 
Kreusi,  Schenectady,  N.  Y. ;  "Overhead  Pole  Line  Construction  and 
Operation,"  by  Messrs.  A.  H.  Manwaring  and  J.  T.  Hutchings, 
Philadelphia,  Pa. ;  "Comparison  of  European  and  American  Engi- 
neering Practice,"  by  Mr.  Charles  Schwartz,  Chicago,  111. ;  "Prof- 
itable Advertising,"  by  Mr.  W.  H.  Johnson,  Philadelphia,  Pa. ;  "The 
Central  Station  and  the  Isolated  Plant,"  by  Mr.  Douglass  Burnett, 
New  York,  N.  Y. ;  "Depreciation  in  Electric  Light  Plants :  How 
Estimated  and  Applied,"  by  Mr.  H.  M.  Edwards,  New  York,  N.  Y. ; 
"Selection  and  Installation  of  High-Tension  Switching  Apparatus," 
by  Mr.  Leonard  L.  Elden.  Boston,  Mass. ;  "Illumination."  by  Mr. 
C.  P.  Steinmetz,  Schenectady,  N.  Y. ;  "Results  Obtained  with  Steam 
Turbines  in  Milan,  Italy,"  by  Mr.  Guido  Semenza,  Milan,  Italy; 
"The  Development  of  Summer  Lighting,"  by  Mr.  E.  A.  Leslie, 
Brooklyn,  N.  Y. ;  "Notes  on  Commercial  Features  of  European 
Lighting  Practice,"  by  Mr.  Arthur  Williams,  New  York,  N.  Y. 
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HELIUM  FROM  RADIUM.— Sir  William  Ramsey  recently  made 
the  announcement  that  some  experiments  appeared  to  show  that 
there  is  a  production  of  helium — a  rare  constituent  of  the  atmos- 
phere— continuously  from  radium. 


Letters  to  the  Editors. 


The   Metric  System. 


WIRELESS  MIXED  METAPHORS.— Tht  wireless  telegraph 
station  which  has  been  established  at  the  Brooklyn  Navy  Yard  was 
placed  in  working  order  last  week,  and  it  immediately  got  into  com- 
munication with  trolley  cars  in  various  parts  of  Brooklyn  every  time 
the  cars  "lost  their  trolley."  Signals  from  the  station  at  -the  yard  and 
from  the  DeForest  wireless  station  at  Coney  Island  got  to  cross- 
ing each  other,  and  as  neither  had- the  slightest  idea  what  the  other 
was  talking  about  the  Navy  Yard  got  about  as  much  wireless  news 
from  Coney  Island  as  Coney  Island  got  got  from  the  Navy  Yard. 
Attempts  were  made  by  the  operators  at  the  station  at  the  yard  to  get 
into  communication  with  one  of  the  warships  in  the  waters  near  the 
eastern  end  of  Long  Island,  but  these  were  unsuccessful.  The  Slaby- 
Arco  system  is  used  at  the  Navy  Yard,  with  a  flag  pole  antenna  180 
feet  high. 


ELECTRICITY  IN  SP^/.V.— According  to  the  Boletin  de  la 
Camera  Oficial  de  Comercio  de  Cadiz,  the  following  statistics  show 
the  number  of  gas  works  and  electric  plants  in  Spain  and  the  amount 
of  taxes  collected  thereon  in  the  year  igoi,  the  latest  year  for  which 
statistics  have  been  published :  During  the  year  1901  there  were  79 
gas  works  in  operation  in  Spain.  The  production  of  gas  was  136,- 
853,231  cubic  meters,  which  yielded  a  tax  of  2,048,342  pesetas  ($395>- 
330).  The  electrical  plants  in  operation  numbered  961,  of  which 
266  were  in  the  province  of  Barcelona.  The  provinces  of  Huelva 
and  Orense  had  but  two  each.  The  annual  production  in  kilowatt- 
hours  reached  the  figure  of  42,248,657,  which  yielded  a  tax  of  i,955.- 
302  pesetas  ($377,383).  Taxes  from  the  manufacture  of  calcium, 
27,834  pesetas  ($5,372)  ;  customs  duties  collected  on  imported  cal- 
cium, 154  pesetas  ($30)  ;  taxes  from  the  Basque  provinces,  105,180 
pesetas  ($20,300).  Total  taxes  collected  on  gas,  electricity  and  cal- 
cium, 4,136,812  pesetas  ($798,404). 


THE  GEM  KUNZITE. — A  new  and  unusually  phosphorescent 
gem  has  been  discovered  by  Dr.  George  F.  Kunz,  President  of  the 
New  York  Mineralogical  Club  and  a  gem  expert,  after  whom  it  has 
been  named  by  authorities.  Near  Pala,  California,  crystals  of  the 
new  gem  as  large  as  a  man's  hand  were  found.  The  tint  is  described 
by  Dr.  Kunz  as  "rosy  lilac."  When  cut  and  mounted  in  a  certain 
way  one  of  these  crystals  yields  a  gem  of  iinusual  beauty.  The 
discovery  is  of  more  than  ordinary  interest  because  nothing  simi- 
lar to  the  new  gem  has  ever  been  seen  by  gem  experts  or  jewelers 
before.  In  the  course  of  the  tests  by  Dr.  Charles  Baskerville  the 
Kunzite  crystals  were  subjected  to  the  action  of  ultra-violet  light 
without  showing  any  evidence  of  fluorescence  or  phosphorescence, 
and  is  was  not  until  it  was  subjected  to  the  bombardment  of  X-rays 
of  very  high  penertation  that  it  became  at  all  fluorescent.  On  its 
removal  to  a  dark  chamber  it  exhibited  a  persistent  white  luminosity 
never  before  observed  in  its  class  of  minerals. 


RADIUM  AMD  THE  CREATOR.— Mr.  Julian  Hawthorne  has 
the  following  in  a  recent  article  in  the  Booklovers'  Magazine  "And, 
if  radium  does  undermine  the  time-honored  theory  of  the  con- 
servation of  energy,  it  is  an  intimation  of  things  which  are  precious 
to  philosoph)',  if  not  to  practical  life.  The  conservation  of  energy 
shuts  us  up  in  a  box,  into  which  nothing  new  can  enter,  from  which 
nothing  can  escape.  Among  other  things  which  are  thus  shut  out, 
or  in,  is  the  Creator  Himself.  But  the  Creator  is  infinite;  how  can 
He  be  enclosed  or  excluded?  The  destruction  of  the  conservation 
of  energy  theory  would  discredit  that  other  great  creed  of  the  last 
century — the  alleged  truth  of  evolution.  Man  would  not  have  been 
evolved,  through  interminable  continuous  processes,  from  the  pro- 
toplasmic cell ;  but  each  successive  order  in  nature  would  be  dis- 
tinctly created,  without  continuity.  There  would  be  some— and 
that  the  characteristic— thing  or  principle  in  each  step  of  the  series 
which  had  not  been  in  the  series  up  to  that  time.  And  the  Creator, 
consequently,  would  be  relieved  from  the  present  charge  of  hav- 
ing set  a  machine  going  in  the  beginning  which  has  been  running 
ever  since  without  His  interference,  leaving  Him  to  amuse  Himself 
otherwise  or  not  at  all.  and  He  would  be  shown  in  a  state  of  con- 
st.-int  :in(l  infinite  nctivity."     Wli.'it  lio-h  the  maga/rines  admit! 


To  the  Editors  of  Electrical  World  and  Engineer-. 

Sirs: — I  have  just  noticed  for  the  first  time  a  statement  in  your 
issue  of  August  15  that  the  "press  agent  of  the  metric. opposition" 
stated  recently  before  the  Furniture  Association  of  America  that  "in 
France,  the  country  in  which  the  system  originated,  it  is  in  practical 
disuse." 

As  I  made  an  address  on  this  subject  before  this  association  at 
its  recent  meeting,  I  conclude  that  your  courteous  words  refer  to 
me.  Inasmuch  as  I  made  no  such  statement,  nor  anything  com- 
parable with  it,  I  trust  you  will  allow  me  to  correct  the  mistake 
under  which  you  labor. 

By  the  way,  why  do  you  ignore  the  statement  made  in  Mr.  Colle's 
recent  letter  that  electrical  units  are  not  metric?  Outside  the  ranks 
cf  pure  scientists,  the  chief  support  for  the  metric  system  is  found 
among  electrical  engineers,  and  the  "metric"  character  of  their  units 
is  the  stock  in  trade  of  their  arguments.  Do  you  not  know  that  you 
cannot  afford  to  ignore  the  challenge  of  Mr.  Colles? 

New  York.  F.  A.  Halsey. 

[We  regret  that  in  quoting  verbatim  a  newspaper  statement  we 
unwittingly  did  an  injustice  to  Mr.  Halsey.  The  statement  that 
electrical  units  are  not  metric  was  not  ignored,  though  we  confess 
it  was  disposed  of  rather  summarily;  to  discuss  seriously  such  a 
statement  in  the  columns  of  an  electrical  journal  would  imply  a  very 
poor  opinion  of  the  intelligence  of  its  readers. — Eds.] 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs. — The  communication  of  Mr.  J.  G.  Vogel  in  your  issue  of 
August  15,  relative  to  the  metric  system,  would  have  remained  un- 
answered, as  it  contains  absolutely  nothing  new,  nothing  which  has 
not  been  said  a  hundred  times,  and  answered  as  many,  and  the  cita- 
tion from  Arthur  Schopenhauer,  which  I  made  in  my  former  com- 
munication, has  remained  and  will  ever  remain  as  true  as  the  day  it 
was  written ;  but  one  remark  of  Mr.  Vogel's  is,  to  say  the  least, 
interesting. 

The  funny  part  of  it  all  is,  that  the  try-it-on-the-dog  proposition — 
meaning  a  Government  dose  of  metric  system — is  now  fathered  upon 
me,  and  I  am  pronounced  "hard-hearted"  for  such  a  cruel  idea. 
Alas !  much  as  I  would  like  to  have  originated  so  fitting  a  phrase,  I 
dare  not  appropriate  thus  publicly  the  words  of  the  enemy.  Permit 
me,  then,  sir,  to  inform  you  that  this  is  no  bon-mot  of  mine,  but 
the  very  words  of  the  Hon.  J.  H.  Southard,  chairman  of  the  Com- 
mittee on  Coinage,  Weights  and  Measures,  of  the  House  of  Repre- 
sentatives, and  of  his  spontaneous  utterance,  in  his  explanation  or 
extenuation  of  his  own  measure,  given  on  the  floor  of  the  Conven- 
tion Hall  of  the  .'American  Society  of  Mechanical  Engineers  at  their 
annual  meeting  last  December!  Mr.  Southard's  idea  of  this  bill,  in 
other  words,  was  not  at  all  a  part  of  a  well-defined  and  decided 
course  which  was  to  cause  the  general  use  of  the  metric  system — 
that,  in  the  face  of  the  wall  of  evidence  with  which  he  was  con- 
fronted, he  could  not  maintain — but  a  mere  trivial  tinkering,  like 
the  child's  "poke  it  and  see  what  it'll  do"  before  some  strange  in- 
sect. Sir,  I  most  thoroughly  agree  with  you  as  to  the  hard-heart- 
edness  of  this  proposition ;  will  you  not,  then,  unite  with  me  in  op- 
posing it? 

And  permit  me  to  say  further  that  if  there  appears  to  be  animus 
on  our  side,  it  is  not  directed  against  the  metric  system  /><?/•  se. 
which,  to  be  sure,  many  of  us  disapprove,  but  is  the  reflection  of  a 
just  indignation  against  the  insinuating  and  semi-subterranean 
schemes  by  which  it  has  been  promoted,  and  which  are  more  remi- 
niscent of  the  machinations  of  certain  religious  societies  to  get 
possession  of  governments  in  the  eighteenth  century  than  of  pro- 
gress in  the  twentieth :  the  cult  having  charge  of  this  propaganda, 
whose  headquarters  appear  to  be  a  body  calling  itself  the  American 
Metrological  Society,  having  no  less  a  means  in  view,  to  accomplish 
their  end,  than  the  taking  azvay  of  our  constitutional  liberties  and 
the  substitution  of  the  autocratic  methods  of  Europe.  Yes,  gentle- 
men, that  is  the  plan.  Now  let  those  who  think  they  want  metric 
system  at  that  point  of  the  bayonet  sit  down  and  medicate  a  while  on 
these  things  and  then  tell  me  if  they  still  think  the  game  worth  the 
candle. 

And  now.  Messieurs  the  Editors,  may  I  suggest,  in  my  most  dul- 
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cct  tones,  the  propriety  and  even  desirability  of  such  of  your  read- 
ers as  may  have  an  opinion  to  express,  or  sugKcstions  to  make,  on 
this  ratlier  vexed  <|ucstion — making  n  little  investigation  into  "the 
state  of  the  art"  first — just  to  avoid  some  unnecessary  repetition 
and  insure  some  advance  in  the  discussion ;  and  perhaps  I  may 
even  go  so  far  as  to  roronimrnd  the  paper  of  Mr.  F.  A.  Halsey, 
December,  i<x)2  (published  by  llic  American  Society  of  Mechanical 
Engineers,  12  West  Thirty-first  Street,  New  York),  as  one  con- 
taiiiiiiR  a  good  many  things  worth  knowing. 

Gkorck  W.  Coi.les. 

M0NTHKAI-,  Canada. 

I  The  metric  (iticstion  in  its  present  aspect  is  a  practical  one, 
which  can  be  neither  forwarded  nor  retarded  by  discussions  of  an 
academic  or  personal  controversial  imttirc     ScitiiiK  aside  the  matter 


ot  ilic  inlnnsic  merit  of  the  metric  and  hnglish  systems,  the  fact 
remains  that  the  latter  is  a  handicap  to  our  foreign  trade,  and  to 
study  and  research  in  the  great  engineering  and  scientific  literature 
of  the  Continent.  Since  there  is  no  possibility  that  the  countries 
now  using  the  metric  system  will  ever  discard  it  for  the  luiglish 
system,  the  practical  ipirstion  is  whether  as  a  great  connnercial  na- 
tion and  one  which  owes  so  much  of  its  industrial  prosperity  to  the 
teachings  of  science,  wc  shall  continue  to  suffer  this  handicap.  It 
now  seems  to  be  a  matter  of  but  a  few  years  when  fJrcat  liritain,  by 
pressure  from  her  colonics  and  her  commercial  interests,  will  be  led 
to  adopt  the  metric  system.  We  thus  have  the  alternative  of  antici- 
pating such  action  or  later  being  constrained  by  the  situation  thereby 
created  of  supinely  following  the  lead  of  our  principal  competitor  in 
ilic  markets  of  the  world. — Eds.]. 


Dynamos,  Motors  anp  Transformers. 

IVinding  of  Magnet  Coils. — Zischeck. — A  mathematical  article,  in 
which  the  author  deduces  a  formula  for  the  calculation  of  the  depth 
of  the  winding  of  magnet  coils  with  a  given  amperage  and  a  given 
resistance  of  the  wire,  for  square,  round  and  elliptical  cross-section 
of  the  magnet.  Several  examples  are  calculated.  The  formulas  are 
long  but  simple.  The  author  claims  the  following  advantages  for 
the  formulas  i.  They  permit  of  seeing  whether  the  space  assumed 
for  the  winding  is  sufficient  without  requiring  the  dimensions  of  the 
wire  to  be  known.  2.  From  the  calculated  depth  of  winding,  the 
dimensions  of  the  wire  can  be  quickly  and  exactly  determined  in  a 
simple  manner,  and  the  laborious  trials  are  done  away  with.  3. 
The  equations  can  be  used  for  every  form  of  cross-section  of  the 
magnets,  if  the  necessary  coefficients  are  calculated  according  to 
formulas  given  in  the  article. — Zeit.  f.  Elek.,  August  9. 

Transformer  of  j,ooo  Kw. — An  illustrated  description  of  a  recent 
Oerlikon  construction  of  a  transformer  of  the  oil-insulated  type  with 
artificial  cooling.  The  apparatus  is  built  for  1,000  kw  at  3,000  volts 
primary  and  27,000  volts  secondary  potential  at  50  cycles.  It  contains 
three  iron  cores,  each  of  which  carries  a  high  and  low-pressure 
winding,  separated  by  an  insulating  layer  of  10  mm.  thickness.  One 
high-pressure  coil  contains  35  coils,  each  consisting  of  26  windings 
of  bare  copper  strip  of  i  X  I3  mni.  cross-section.  The  low-pressure 
winding  has  18  coils,  of  10  windings  of  copper  band  of  2.5  X  33  mm. 
cross-section.  The  high-potential  coils  are  star-connected,  the  low- 
pressure  coils  in  triangle.  The  current  strength  at  normal  load  is 
21.5  amp.  in  the  high-potential  and  no  amp.  in  the  low-potential 
coils.  Data  as  to  the  iron  losses  at  52  cycles,  the  fall  of  potential, 
the  testing  for  overload,  efficiency  calculation,  etc.,  are  given  in  the 
article. — Zeit.  f.  Elek.,  July  26. 

REFERENCES. 

Universal  Forming  Machine  for  Armature  Coj7.j.— Robinson. — An 
illustrated  description  of  a  recently-designed  machine  for  forming 
armature  coils  for  different  sizes  of  armatures.  The  mechanism 
and  the  mode  of  operation  are  described  in  detail. — Am.  Mach., 
August  20. 

Lights  and  Lighting. 

REFERENCE. 

Hot-Wire  Enclosed  Arc  Lamp. — Tomlinson-Lee. — A  short  article 
with  diagrammatic  illustration  of  the  Foster  lamp,  in  which  a 
thermo-expansive  strip  is  used  for  the  control  of  the  striking  and 
feeding  mechanism.  It  is  stated  that  very  little  more  than  the  inter- 
nal resistance  of  the  lamp  and  mechanism,  about  2  ohms,  is  needed 
on  direct  current.  Its  apparent  indifference  to  circuit  conditions  is 
claimed  as  the  most  remarkable  characteristic  of  this  lamp.  A  pair 
of  lamps  adjusted  to  burn  on  a  220-volt,  direct-current  circuit  was 
switched  over  to  a  220-volt,  50-cycle,  alternating-current,  without  the 
arc  breaking.— Lond.  Elec.  Rev.,  July  31. 


Power. 

The  Storage  Battery  in  Mining. — Huber. — A  long,  illustrated 
article.  The  author  thinks  that  it  is  very  surprising  that  up  to  now 
so  few  mines  have  installed  storage  battery  plants,  as  the  faculty  of 
the  storage  battery  to  equalize  the  load  on  the  power  plant  is  par- 
ticularly valuable  in  mining  on  account  of  the  intermittent  working 
of  the  machines.  He  attributes  this  state  of  affairs  to  the  ignorance 
of  the  interested  parties  as  to  the  advantages  of  a  storage  battery. 
After  briefly  noting  these  advantages,  the  author  gives  a  description 
of  a  plant  at  a  silver  mine,  with  illustrations  of  some  of  the  machinery 
and  the  storage  battery  plant.  The  latter  consists  of  275  elements, 
with  a  capacity  of  370  amp. -hours,  a  maximal  charging  current  of 
226  amp.,  and  a  maximal  discharge  current  of  370  amp.  Three  dy- 
namos furnished  current  for  the  whole  mining  plant,  being  kept 
running  day  and  night,  and  their  current  varied  from  one  instant 
to  the  other  between  10  and  100  amp.,  according  to  the  demands 
made  upon  them  for  power.  After  the  storage  battery  was  installed, 
there  were  used  only  2  of  the  3  dynamos  in  the  forenoon,  i  in  the 
afternoon  and  none  at  night.  Diagrams  are  given  showing  the  dis- 
tribution of  the  load  before  and  after  the  installation  of  the  storage 
battery  plant.  For  the  size  of  the  battery  to  be  installed  for  such 
purposes,  the  author  offers  the  following  considerations:  i.  The 
battery  must  be  capable  of  taking  up  all  sudden  rushes  of  current; 
that  is,  on  sudden  interruption  of  the  consumption  of  current  to 
take  all  of  the  current  generated  by  the  dynamos  connected  in  par- 
allel, and  in  the  next  instance,  when  the  power-consuming  machines 
begin  to  work  again,  to  furnish  the  excess  of  power  needed  above 
that  generated  by  the  dynamos.  2.  The  battery  must  be  capable  in 
case  of  a  break  in  the  machinery  or  another  disturbance  in  the 
generation  of  current,  to  furnish  the  whole  power  needed  for  a 
certain  predetermined  time;  it  has  to  have,  therefore,  of  a  certaii* 
capacity.  If  these  two  points  are  sufficiently  considered,  the  fol- 
lowing advantages  accrue  from  the  installation :  a.  The  boiler  and 
engine  plant  which  has  to  be  provided,  becomes  about  50  per  cent, 
smaller  and,  therefore,  cheaper;  the  saving  thus  effected  will  gen- 
erally pay  for  the  storage  battery,  h.  The  cost  of  production  is  con- 
siderably less,  as  not  only  the  steam  consumption  is  reduced  to  a 
minimum  by  suitably  distributing  the  load  on  engines  and  boilers,^ 
but  also  the  necessity  of  running  them  during  the  night  is  obviated. 
c.  The  safety  of  working  is  greater,  for  not  only  an  overload  on  the 
machines  is  prevented,  but  in  case  of  breakage  or  accident  the  power 
can  be  furnished  by  the  battery.  A  detailed  example  is  calculated 
for  a  hoisting  engine  at  a  coal  mine,  with  a  maximum  effect  of  621 
hp.  It  is  calculated  that  with  electric  drive  and  a  buffer  storage 
battery,  only  a  250-hp  gas  motor  will  be  required  to  furnish  all 
the  power  needed,  which  is  now  provided  by  a  621-hp  steam  engine. 
— Glueckauf,  August  8. 

Forty-Thousand-Volt  Power  Transmission. — Guarini. — A  note  on 
a  is,ooo-hp  installation  in  the  Alps  between  Italy  and  the  Tyrol,  ta 
be  built  by  the  Oerlikon  Company.    The  tension  at  the  terminals  of 
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the  three-phase  generators  will  be  9,000  volts,  with  a  frequency  of 
42.  The  plant  is  said  to  be  interesting  as  the  first  in  Europe  to  make 
use  of  a  tension  of  40,000  volts  as  well  as  of  transformers  of  a 
capacity  exceeding  2,000  kw. — Scien.  Amer.,  August  8. 

Gas  Producers  for  Poor  Gas. — DupuY. — An  illustrated  description 
of  the  Pierson  system,  with  tests  showing  a  consumption  of  fuel  of 
about  1,073  grams  per  kw-hour.  The  author  concludes  that  the  ease 
of  running  three  gas  producers,  their  low  cost  of  maintenance  and 
the  possibility  of  using  cheap  coal  in  them,  are  such  that  a  consid- 
erable development  in  this  line  may  be  foreseen  in  their  application 
to  small  and  medium  motive  power. — L'Eclairage  Elec,  August  8. 

Critical  Speed  of  Steam  Turbines. — Zurnedden. — An  article  in 
which  the  author  calls  attention  to  the  necessity  for  high  speeds  to 
secure  economy  in  steam  turbines,  and  points  out  that  in  these  high 
speeds  the  centrifugal  forces  which  enter  are  of  a  hitherto  unknown 
magnitude.  It  is  seldom,  if  ever,  possible  to  bring  the  center  of 
gravity  of  the  rotating  part  to  the  center  of  the  shaft  with  mathe- 
matical exactness  even  with  the  most  careful  balancing.  The  result- 
ing centrifugal  force  tends  to  bend  the  shaft,  and  this  bending  in- 
creases with  the  speed  and  the  eccentricity  of  the  center  of  gravity. 
He  shows  that  this  condition  does  not  become  dangerous  until  a 
so-called  critical  speed  is  reached,  and  he  deduces  this  speed  in  terms 
of  the  bending  of  the  shaft.  The  methods  of  balancing  the  rotor  are 
given. — St.  R'y  four.,  August  15. 

REFERENCES. 

The  Electric  Motor  for  Small  Industries. — Loewit. — A  popular 
article  reviewing  the  advantages  of  the  motor  for  this  purpose  and 
giving  some  calculations  of  the  cost  of  installation  and  power. — Der 
Elektrotechniker,  July  31. 

New  Shirt  Factory  Driven  by  Electricity. — An  illustrated  descrip- 
tion. Power  is  furnished  by  steam  to  a  high-speed  enclosed  com- 
pound engine,  coupled  directly  to  a  compound-wound  multipolar 
dynamo  for  220  volts  at  full  load.  Separate  mains  for  lighting  and 
power  are  run  from  the  main  switchboard  to  distributing  boards  on 
each  floor. — Lond.  Elec.  Rev.,  July  31. 

The  Diesel  Enginc^ADE  Clark.— A  paper  read  before  the  recent 
meeting  of  the  English  Institution  of  Mechanical  Engineers.  In  the 
introduction  the  author  describes  the  principles  of  construction  and 
the  development  of  the  Diesel  engine,  after  which  he  gives  a  de- 
scription illustrated  by  cuts  and  diagrams,  of  an  80  brake-hp  engine. 
The  paper  is  especially  valuable  for  the  detailed  account  which  it 
contains,  of  a  number  of  tests  made  on  Diesel  engines  of  35,  80  and 
i6o-hp,  and  a  table  giving  the  total  cost  in  power  production  for  the 
Diesel  engine,  the  gas  engine  and  the  high-speed  compound  con- 
densing engine. — Lond.  Eng'ing,  July  31,  August  7 ;  abstracted  in 
Lond.  Elec,  August  7. 

Liquid  Fuel. — Hubbard. — An  article  covering  in  a  general  way 
the  subject  of  liquid  fuel.  The  author  enumerates  the  various  ad- 
vantages of  oil  as  fuel,  and  describes  different  burners  for  the  same. 
— Amer.  Elec,  August. 

Internal  Separators  for  Steam  Boilers. — Strohm. — An  illustrated 
article  describing  several  devices  for  drying  the  steam  before  it 
passes  from  the  boiler  and  without  reducing  its  temperature.  It  is 
claimed  to  be  more  economical  than  separating  the  same  moisture 
outside  the  boiler  and  returning  it  by  auxiliary  apparatus. — Amer. 
Elec,  August. 

Traction. 

Electric  Traction  with  Single-Phase  Motors. — A  description  of  a 
test  made  recently  on  a  trolley  line  in  Milan  of  a  single-phase  motor, 
constructed  by  Dr.  G.  Finzi,  of  Milan.  The  latter  is  one  of  the 
directors  of  the  manufacturing  firm  of  Brioschi,  Finzi  &  Co.  He  took 
a  direct-current  motor  of  the  enclosed  marine  type,  with  a  completely 
laminated  magnet  circuit,  with  removable  pole-pieces.  This  method 
of  construction  gives  a  magnetic  circuit  of  the  highest  permeability 
and  also  enables  the  field  coils  to  be  wound  on  a  standard  former  and 
then  slipped  on  the  poles.  In  order  to  adapt  the  motor  to  alter- 
nating currents,  the  only  important  changes  made  were,  first,  to  in- 
sulate each  stamping  of  the  armature  and  field  more  carefully  than 
usual ;  and,  second,  to  make  longitudinal  slots  across  the  pole  faces, 
so  as  to  minimize  the  transverse  flux  due  to  the  armature  reaction 
as  completely  as  possible.  There  are  no  subsidiary  windings  on  the 
commutator  connecting  bars ;  at  most  these  differ  from  those  of  the 
direct-current  machine  only  by  being  made  of  high-resistance  ma- 


terial. It  is  stated  that  the  sparking  is  practically  eliminated  by  these 
arrangements,  so  that  it  never  exceeds  that  usually  observed  at  the 
commutators  of  traction  motors.  The  Edison  Company,  of  Milan, 
co-operated  in  having  the  motor  tested  on  a  practical  scale  by  fixing 
it  on  a  car  where  it  replaced  a  27-hp  motor.  The  direct-current 
supply  was  cut  oi?  for  several  hours,  and  the  traction  system  was 
fed  from  a  special  alternator  at  570  volts  and  18  cycles.  The  runs 
were  continued  for  several  nights,  the  car,  which  weighed  9  tons, 
covering  over  200  km.  The  speed  occasionally  reached  30  miles  an 
hour,  while  the  starting  on  a  gradient  of  i  in  40  was  accomplished 
as  easily  as  with  direct  current.  A  diagram  of  the  wattmeter  record 
for  one  section  is  given  in  the  article.  The  equipment  for  alternating 
currents  does  not  require  controlling  resistances,  which  are  replaced 
by  a  variable-ratio  transformer,  for  starting  the  motor  and  regu- 
lating the  speed.  In  the  actual  test  there  were  5  notches  on  the 
controller,  adjusting  the  voltage  on  the  motor  between  80  and  160, 
the  primary  of  the  transformer  being  wound  for  570  volts.  The 
abolition  of  starting  resistances  with  the  single-phase  motor  is 
stated  to  get  rid  of  one  of  the  great  causes  of  energy  loss  with 
continuous-current  working.  The  more  frequent  the  stops  and  starts, 
the  more  noticeable  does  this  comparative  saving  become.  In  ordinary 
tramway  traffic  Dr.  Finzi  is  said  to  have  found  from  actual  wattmeter 
observations  that  the  single-phase  system  affords  a  reduction  of  over 
25  per  cent,  in  the  energy  required  per  car.  There  would  be  in 
addition  a  considerably  increased  efficiency  due  to  the  more  numerous 
transformations  necessary  for  the  direct-current  supply.  The  equip- 
ment for  single-phase  working  is  somewhat  heavier,  but  inclusive 
of  the  motor,  controller  and  variable-ratio  transformer,  it  is  not 
more  than  10  per  cent,  in  excess  of  the  weight  of  the  direct-current 
apparatus,  which  is  negligible  in  comparison  with  the  weight  of  the 
complete  outfit  and  the  car  itself.  The  demonstration  of  the  prac- 
ticability of  the  alternating-series  motor  is  said  to  have  apparently 
been  highly  satisfactory.  Details  of  the  behavior  of  the  motor,  its 
net  efficiency,  power  factor  and  rise  in  temperature,  are  not  yet 
available. — Lond.  Elec,  August  14. 

Suspension  Railroad  Barmen-Elberfeld. — Koepke,  Goering  and  vok 
Borries. — A  long  abstract  of  a  report  made  on  the  operation  of  this 
railway,  repeatedly  noted  in  Digest,  after  a  little  more  than  two 
years  of  continuous  running.  The  advantages  of  the  monorail  sus- 
pension system  are  set  forth  at  length.  The  second  part  deals  with 
the  observations  made  during  the  operation  of  the  line,  as  to  easy 
running,  security  of  operation,  noise,  etc.  All  the  wheels  of  a  train 
were  originally  made  driving  wheels  by  being  geared  to  a  common 
motor  placed  between  the  two  wheels  of  a  truck.  There  was  a 
certain  loss  of  power  in  this  arrangement,  however,  and,  therefore, 
only  one  wheel  of  each  truck  has  been  used  as  driving  wheel.  Under 
these  conditions  the  consumption  of  current  for  15.2  km.  with  24 
stops,  at  a  speed  of  30  km.  per  hour,  the  car  weighing  14.6  tons,  was 
6.375  kw-hours  per  car  km.,  and  28.8  watt-hours  per  ton-km.  Under 
similar  conditions  on  ordinary  roads,  35  to  40  watt-hours  per  ton-km. 
are  assumed  ;  the  suspension  road,  therefore,  has  given  an  economy 
of  18  to  28  per  cent.,  despite  numerous  curves  of  90  meters  radius. 
In  the  future  each  wheel  will  have  its  motor,  and  a  still  larger 
economy  is  expected.  The  third  part  is  devoted  to  a  comparison  of 
the  Langen  system  of  monorail  suspension  railroads  with  other 
monorail  constructions,  and  to  the  advantages  of  a  suspension  road 
for  high  speeds. — L'Eclairage  Elec,  August  8. 

Installations,  Systems  and  Appliances. 

Switching  Transmission  Circuits. — Adams. — An  article  in  which 
the  author  reviews  the  conditions  leading  to  the  construction  of  oil 
switches  and  discusses  their  advantages  and  general  arrangement. 
He  states  that  the  safety  and  reliability  of  operation  at  voltages  of 
5,000  or  more  require  that  each  element  of  the  equipment  be  so  isolated 
as  well  as  insulated  from  every  other  element  that  the  failure  or 
even  destruction  of  one  element  will  not  seriously  endanger  the 
others,  and,  therefore,  the  cables  from  each  generator  to  its  switch 
should  be  laid  in  a  brick  or  concrete  conduit,  which  contains  no  other 
cables.  The  brick  or  stone  compartment  for  each  phase  should  be 
so  substantial  that  the  contacts  of  that  phase  may  arc  to  destruction 
without  injury  to  the.  contacts  of  another  phase.  Feeders  passing 
away  from  the  bus-bars  should  also  be  laid  in  separate  fire-proof 
conduits ;  the  folly  of  grouping  a  large  number  of  feeders  trans- 
mitting great  powers  was  shown  by  the  accident  at  Niagara  Falls 
last  spring.  The  switchboard  connections  are  then  considered  by 
the  author. — Elec.  Rev.,  August  22. 
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RtFtRENCE. 

Sufvty  Devices.— A  profusely-illustratid  iliilaciic  article  describing 
various  electrical  safety  device.-)  beKiiiiiiiig  with  llic  simplest  form 
of  fuse.  ICiulosed  fuses,  fuse  circuits,  cut-outs,  main  line  cut-outs, 
branch  blocks  and  llit-ir  connections,  together  with  single  and  double- 
pole  circuit-breakers,  are  dealt  with  — .-/m»T.  Jllec,  August. 

WiRliS.   WJRINO  and  CONI>l)ITS. 

.tlli-rnaling-Cunnil  /FiVi/ii,'.— Poole.— An  article  with  a  number 
of  tables  on  alternating-current  wiring.  The  author  gives  various 
fornndas  for  calculatinj,'  tlie  drop  and  size  of  wire  for  inductive  and 
non-inductive  loads.  The  tables  arc  very  complete,  giving  power 
factors,  inductance  factors,  resistance  of  copper  wires  calculated 
from  parallel  wires,  each  i,ooo  ft.  long,  reactance  of  copper  wires, 
energy  drop  in  per  cent,  for  low-potential,  single-phase,  two-phase 
and  threc-pha.se  circuits,  and  ratio  of  reactance  to  resistance,  which 
applies  to  circuits  having  any  number  of  phases,  provided  the  wires 
are  arranged  symmetrically  so  as  to  balance  the  mutual  inductance.— 
Atner.  lllcc,  August. 

REFERENCE. 

Conduit  Construction.— hn  illustrated  article  giving  a  description 
of  the  building  of  a  very  extensive  underground  conduit  system  for 
the  Cincinnati  Gas  &  Electric  Light  Company.  Two  hundred  miles 
of  conduit  were  laid,  in  runs  varying  from  i  to  150  ducts.  The 
operations  are  described  in  detail. — Eng'ing  News,  August  20. 

Electro-Physics  and  Magnetism. 

Deflection  of  the  Positive  Rays  in   the  Electromagnetic  Field.— 
Stark.— The  author  endeavors  to  explain  the  fact,  found  by  Wien, 
that  positively-charged  canal  rays  arc  deflected  to  different  degrees  by 
a  transverse  field,  which  may  be  electric  or  magnetic.     A  bundle  of 
canal  rays  is  spread  out  in  the  form  of  a  band  or  spectrum.    Three 
possible  explanations  have  been  suggested,  the  first  being  that  the 
most  strongly  deflected  rays  had  a  smaller  velocity.     Wicn,  however, 
showed  that  the  most  strongly  deflected  rays  already  had  the  max- 
imum velocity.     The  second  explanation  is  based  upon  a  difference 
in  the  masses  of  the  particles,  a  variable  number  of  neutral  atoms 
having  attached  themselves  to  the  positive  ion.     In  that  case  maxima 
and  minima  should  have  appeared  in  the  deflection  band,  which  have 
not  been  observed.     The  third   explanation   accounts   for   the   phe- 
nomenon by  the  hypothesis  that  the  electric  charge  of  the  dififerent 
rays  is  different.    The  assumption  has  then  to  be  made  that  the  neg- 
ative electron  possesses  only  a  part  of  the  charge  of  the  ion.    Then 
the  molecules   might  get   a   different   charge  by  taking  a   different 
number  of  electrons.    In  that  case  the  mass  of  the  negative  electron 
would   have   to   be   taken   as   being  proportionally   smaller   and   the 
negative  electron  would  have  to  be  imagined  as  still  much  smaller 
than  it  had  been  regarded  up  to  now.     This  assumption  seems  to 
be  confirmed  by  a  recent  observation  of  Becquerel,  that  the  positive 
rays  of  radium  are  deflected  by  the  magnet  when  they  are  traveling 
through   a   space   filled   with  a   gas,   and  that  this   deflection   is   the 
smaller  the  farther  they  have  to  travel  in  the  gas.    This  explanation, 
however,  would  strike  at  the  root  of  the  electron  theory,  as  it  conflicts 
with  the  idea  of  the  constancy  of  the  elementary  quantity  of  elec- 
tricity, as  it  appears  from  electric  measurements  and  from  the  elec- 
tromagnetic   radiation    theory,    it    having    furthermore    been    shown 
that  the  charge  of  the  negative  electron  is  identical  with  that  of  the 
positive  electrolytic  hydrogen  ion.     The  author  then  gives  another 
explanation,  assuming  the  charge  of  the  negative  electron  to  be  con- 
stant and  equal  to  3.1  X  10  to  the  -i""!  power  E.  S.  units,  and  the 
charge  of  the  positive  electron  equal  to  this  or  a  simple  mutiple  of 
it.     He  assumes  that  neutral   molecules   or   atoms   under  the  same 
conditions  can  assume  a  raj'-like  character  in  the  same  way  as  posi- 
tively and  negatively-charged  particles,  if  they  possess  a  very  great 
velocity  and  traverse  a  gas  in  a  straight  line  for  a  certain  distance, 
and  in  striking  certain  bodies  bring  them  to  luminiscence.     These 
neutral  molecular  rays,  formed  by  transformation  from  the  positive 
ion  rays  eitljer  by  impact  or  by  neutralization  through  taking  on  a 
negative   electron,   do   not   suffer    deflection    in   the   electromagnetic 
field.    They,  however,  continue  the  motion  of  the  positive  rays,  from 
which  they  w-ere  generated,  and  travel  in  the  direction  of  the  tangent, 
which  is  drawn  to  the  deflection  curve  at  the  point  where  the  trans- 
formation takes  place.     As  positive  rays  are  thus  transformed  into 
neutral  rays  at  all  points  of  the  deflection  curve,  and  makes  an  impres- 
sion on  the  sensitive  photographic  film,  a  continuous  absorption  band 
is   produced.      The    author    thinks    that    this    explanation    does    not 


conflict  with  any  cxprriincnt.il  result  obtaiiKil  up  Io  the  prcM-nl  time. 
—Phys.  Zeit.,  August  i. 

Fluorescence  of  Crystals  Under  the  Runlgen  Riiys.—SrHvrr.—An 
account  of  some  experiments  by  the  author  to  determine  the  question 
whether  the  Rontgcn  rays  are  polarized  or  not.  Hlondlot  a  few 
months  agfi  concluded  that  they  were,  but  it  has  since  appeared  that 
he  was  misled  by  the  presence  of  a  new  kind  of  refrangible  rayi 
from  the  tube,  which  arc  capable  of  brightening  a  minute  electric 
spark.  The  author,  reasoning  from  the  fact  that  fluorescent  crystals 
of  magnesium  platinocyanide  light  up  with  a  different  color,  ac- 
cording to  wliclhir  the  plane  of  polarization  of  the  incident  light  is 
perpendicular  or  parallel  to  the  optical  axis,  thought  that  there  might 
be  a  possibility  that  some  such  dilTcrcncc  might  appear,  when  the 
crystal  was  fluorescing  under  the  influence  of  the  Rotitgcn  rays. 
Rontgen  rays  from  a  focus  tube  were  allowed  to  fall  normally  on 
the  prism  faces  of  large  crystals  of  the  above  salt,  but  the  fluorescence 
was  not  found  to  depend  on  the  angle  between  the  optical  axis  of  the 
crystal  and  the  cathode  stream  in  the  tube.  The  experiment,  there- 
fore, points  against  the  polarization  of  the  Rontgen  rays.  .\  number 
of  other  fluorescent  crystals,  including  various  platinocyanides, 
apophyllitc,  calcite,  feldspar  and  scheelite,  were  tried,  but  they  did 
not  exhibit  any  difference  of  fluorescence,  depending  on  which  face 
was  exposed  to  the  rays,  or  on  the  orientation  of  the  face.  Experi- 
ments on  calcium  tungstate  were  also  tried.  Natural  or  artificial 
crystallized  calcium  tungstate  is  brightly  fluorescent  under  the  rays, 
but  the  amorphous  precipitated  calcium  tungstate  is  scarcely  at  all 
so.  The  amorphous  variety  was  subjected  to  a  prolonged  boiling 
with  water,  for  four  days,  and  it  was  found  on  comparing  it  with 
some  unboiled  material  of  the  same  lot,  that  it  had  become  much 
more  fluorescent  under  the  influence  of  the  rays  than  the  unboiled 
portion,  though  less  so  than  natural  crystallized  scheelite. — Phil. 
Mag.,  August. 

Energy  of  Cathode  and  Canal  Rays. — Leininger. — An  investiga- 
tion undertaken  to  determine  the  ratio  of  the  quantities  of  electricity 
carried  by  the  cathode  and  the  canal  rays  to  the  generating-current 
strength.  The  apparatus  used  consisted  of  a  tube,  which  carried  a 
brass  ring  closely  fitting  the  wall  of  the  tube,  and  having  soldered 
to  it  a  wire  mesh.  The  rays  w-cre  caught  on  an  aluminum  disk,  the 
distance  of  which  could  be  varied.  The  experiments  were  carried 
out  in  rarefied  air,  pure  hydrogen  and  oxygen.  The  results  are 
plotted  and  given  in  tabular  form.  The  determination  of  the  ratio 
of  the  cathode  and  canal  rays  to  the  current  strength  by  which 
they  are  generated,  has  shown  "that  the  quantity  of  electricity  of  the 
rays  is  directly  a  part  of  the  generating  current."  This  percentage 
increases  rapidly  with  increasing  evacuation,  and  it  must  be  concluded 
from  its  high  value  at  very  low  pressures  that  at  these  pressures  the 
current  is  nearly  all  used  up  for  the  production  of  cathode  and  canal 
rays.  The  values  for  cathode  and  canal  rays  appear  a  little  different, 
but  it  may  be  stated  with  a  high  degree  of  probability  that  after  fully 
considering  absorption,  etc.,  these  values  are  equal,  and  that  conse- 
quently the  appearance  of  the  cathode  and  canal  rays  is  nothing  else 
than  a  splitting  up  into  positive  and  negative  ions,  which  fly  away 
from  the  electrodes  in  opposite  direction  and  take  their  charges  from 
the  current.  The  difference  in  absorbability  is  probably  connected 
with  the  different  velocities  and  rises  of  the  particles,  which  form 
the  cathode  and  canal  rays. — Phys.  Zeit..  .\ugust  i. 

Electro-Chemistry  and  Batteries. 

Electrochemical  Equivalent  of  Stiver. — P£ll.\t  and  Leduc. — .\ 
paper  presented  before  the  French  Academy  of  Sciences.  The 
authors  have  made  a  redetermination  of  the  electrochemical  equiv- 
alent of  silver,  using  a  hemispherical  silver  disk  with  300  sq.  cm. 
surface  as  cathode.  The  electrolyte  was  a  neutral  silver  nitrate  solu- 
tion, and  the  anode  was  composed  of  pure  electrolj'tic  silver,  sep- 
arated irom  the  cathode  by  a  muslin  diaphragm.  The  experiments 
lasted  two  or  three  hours  and  the  current  w^as  furnished  by  a  battery 
of  storage  cells.  The  current  was  measured  by  an  absolute  electro- 
dynamometer.  Three  experiments  gave  an  average  value  of  the  elec- 
trochemical equivalent  of  silver  as  O.011195.  The  authors  think  that 
the  total  error  could  not  be  greater  than  l4  thousandth.  They,  there- 
fore, consider  it  certain  that  the  amount  of  silver  deposited  by  a  cou- 
lomb is  comprised  between  1.119  and  1. 120  mgs.,  confirming  results 
obtained  by  Potier  and  Pellat,  and  Paterson  and  Guthe,  as  against 
lower  values  obtained  by  Richards,  Collin  and  Heimrod. — Comptes 
Rendues.  Tome  136,  p.  1649;  abstracted  in  L'Eclairage  Electrique, 
August  8. 
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Electric  Resistance  Furnace. — Froelich. — A  short  paper,  read  be- 
fore the  recent  Congress  of  Chemistry  in  Berlin,  describing  in  a 
general  way  the  result  of  the  author's  investigations  to  find  a  material 
to  be  used  for  forming  the  walls  of  electric  resistance  furnaces.  This 
material  must  have  a  high  melting  point,  must  be  chemically  indif- 
ferent and  must  have  a  high  electric  resistance.  It  must  also  permit 
being  made  in  different  shapes,  so  that  the  furnace  walls  can  be  built 
up  of  a  number  of  units.  He  has  found  a  series  of  chemical  com- 
pounds, the  names  of  which  are  not  disclosed,  which  satisfy  these 
conditions,  and  the  electric  resistance  of  which  is  mostly  much  higher 
than  of  carbon.  Conducting  plates  are  formed  from  these  materials 
by  means  of  the  electric  arc,  which  in  connection  with  suitable  elec- 
trodes, form  the  heating  units,  from  which  the  resistance  furnace 
is  constructed.  These  heating  bodies  are  decomposed  little  if  at  all 
by  direct  currents. — Zeit.  f.  Elektrochem.,  August  6. 

Electrometallurgy  of  Zinc. — S.alcues. — An  abstract  of  a  paper  read 
before  the  Societe  des  Ingenieurs  Civils  de  France.  The  author  de- 
scribes a  process  for  treating  zinc  ore  in  the  electric  furnace.  Oxy- 
dized  and  sulphuretted  zinc  minerals,  with  a  suitable  addition  of 
fluxing  materials,  are  melted  and  brought  to  reaction  either  among 
themselves  or  with  carbon,  iron,  etc.  There  results  a  slag  practically 
free  from  zinc,  which  is  tapped  off,  and  metallic  zinc,  which  is  also 
tapped  off  or  volatilizes,  according  to  the  conditions  of  working. 
With  cold  minerals,  of  40  per  cent,  of  zinc,  in  furnaces  of  100  kw, 
the  production  is  nearly  5  kgs.  per  kw-day. — L'Industrie  Elec, 
July  25. 

reference. 

Electrolysis  of  Water. — An  article  describing  the  Garuti  process 
for  the  industrial  electrolysis  of  water.  The  process  depends  on  the 
utilization  of  a  perforated  metallic  diaphragm,  which  does  not  act 
as  intermediary  electrode  as  long  as  the  voltage  between  the  poles 
does  not  go  above  3  volts.  The  apparatus  is  illustrated.  An  improved 
oxyhydrogen  blov\pipe  is  also  described. — Revue  de  I'Electricite, 
July  IS- 

Units,  Measurements  and  Instruments. 

On  the  Theory  of  the  Quadrant  Electrometer. — Walker. — The 
author  mathematically  examines  the  theory  of  the  symmetrical  quad- 
rant electrometer.  Hopkinson  pointed  out  that  the  usual  formula 
given  by  Maxwell  was  imperfect,  and  gave  an  empirical  formula 
which  closely  represented  his  experiments.  The  author  found  that 
Hopkinson's  formula  can  be  readily  explained,  as  well  as  his  general 
result,  namely  that  the  sensibility  of  the  electrometer  rises  to  a 
maximum  as  the  potential  of  the  needle  is  raised,  and  that  any  fur- 
ther increase  in  the  potential  of  the  needle  reduces  the  sensibility. 
After  a  lengthy  mathematical  exposition  he  concludes  that  the  in- 
vestigation may  be  held  to  show  that  the  air-gap  as  usually  found 
in  an  electrometer  is  quite  sufficient  to  account  for  the  observed  fact 
that  there  is  a  maximum  sensibility  depending  on  the  potential  of 
the  needle.  The  conclusion  is  that  the  ordinary  formula  would  be 
more  nearly  obeyed  with  a  small  air-gap.  Diminishing  the  air-gap 
raises  the  potential  of  maximum  sensibility,  and  the  author  also 
thinks  it  possible  that  higher  sensibility  will  be  attained  thereby. 
With  regard  to  Ayrton  and  Sumpner's  results  with  the  White  elec- 
trometer bipolar  suspension,  the  author  explains  the  apparent  conflict. 
They  found  a  maximum  at  about  1,200  volts,  but  after  falling  a 
little  the  sensibility  curve  rises  as  the  potential  of  the  needle  in- 
creases. They  showed  most  satisfactorily  that  the  effect  is  due  to 
lack  of  symmetry,  particularly  of  the  guard  tube.  The  author  states 
that  it  is  not,  however,  clear  that  this  effect  is  the  same  as  that 
obtained  by  Hopkinson.  In  his  experiments  the  maximum  occurred 
at  about  800  volts,  and  thereafter  the  sensibility  went  on  decreasing 
much  more  rapidly  than  in  Ayrton  and  Sumpner's  experiments. 
Hopkinson's  instrument  was  also  more  sensitive.  The  author  thinks 
that  their  experiments  apply  only  to  an  extremely  unsymmetrical 
instrument  of  comparatively  low  sensibility,  and  that  the  maximum 
considered  in  his  paper  is  beyond  the  range  of  their  instrument. — 
Phil.  Mag.,  August. 

Resonance  Coils. — Mizuno. — The  first  part  of  an  illustrated  article. 
He  describes  some  experiments  which  he  carried  out  with  an  arrange- 
ment in  which  the  two  long  parallel  wires,  used  in  Lecher's  system, 
for  the  production  of  stationary  electric  waves,  were  replaced  by 
two  coils.  He  obtained  much  stronger  effects,  as  the  self-inductances 
of  the  wires  are  less  than  those  of  the  coils  and  the  capacities  of 
the  Leyden  jars  used  must  be  reduced  in  order  to  get  resonance, 


?A 


and,  therefore,  the  electrical  energy  of  the  system  becomes  less. 
The  author  states  that  the  well-known  Tesla  experiments  can  be 
easily  performed  by  means  of  the  coils,  the  method  being  much 
simpler  than  the  Tesla  apparatus,  as  it  requires  no  separate  primary 
or  awkward  oil  insulation.  The  author  then  describes  a  way  of 
producing  the  first  odd  harmonic  of  the  fundamental  vibration.  He 
has  also  measured  the  variation  of  potential  along  the  coil  by  means 
of  a  point-plate  spark  micrometer,  the  lengths  of  the  sparks  drawn 
being  proportional  to  the  maximum  values  of  the  potential  at  the 
corresponding  parts  of  the  coil.  A  curve  is  obtained  by  plotting  the 
number  of  turns  of  the  coil  as  abscissas  and  the  spark  lengths  as 
ordinates;  this  shows  that  the  potential  which  produces  the  spark 
does  not  vanish  anywhere,  that  the  vibration  is  not  sinusoidal,  and 
that  the  space-rate  of  variation  of  potential  is  rather  slow  in  the 
neighborhood  of  the  free  end.  By  means  of  this  method  the  author 
has  also  investigated  the  change  of  potential  at  the  free  end  of  the 
coil  due  to  change  in  the  length  of  the  coil.  The  experiment  was 
conducted  with  the  arrangement  shown  in  the  adjoining  figure.  A 
coil.  A  B,  was  connected  at  .11  with  a  Leyden 
jar  circuit.  The  self-inductance  is  adjusted  by 
means  of  a  movable  contact,  until  the  part,  A  M, 
of  the  coil  is  in  resonance  with  the  condenser 
circuit,  C  D  N.  The  maximum  spark  length 
at  the  free  end.  A,  was  then  observed.  The  con- 
tact piece,  M,  was  then  moved  up  and  down 
the  coil  from  the  above  position  for  resonance, 
so  as  to  change  the  total  length  of  the  coil,  and 
the  corresponding  maximum  spark  lengths  were 
observed.  The  curve  plotted  from  the  values 
thus  found  shows  that  the  rates  of  diminution 
of  the  spark  lengths  on  both  sides  of  the  m.ax- 
imum     point    are     somewhat     unsymmetrical. 

L2^^        Above  the  critical  point  the  spark  length  de- 
fo-— J  creases  more   rapidly  than   below  the  point. — 

resonance  COILS.       Lond.  Elec,  A.ugust  7. 

Measurement  of  Self-Induction  Coefficients  and  Condensers. — 
Brion. — The  author  gives  a  method  of  comparisons  based  upon  the 
use  of  an  alternating  current  and  a  telephone.  The  apparatus  is 
illustrated  in  the  adjoining  figure.  A  B  is  the  measuring  wire,  L  n 
and  L  .V  the  known  and  the  unknown  self-induction,  CD  and  FG 
two  adjustable  resistances,  free  from  capacity  and  induction,  DF 
an  auxiliary  measuring  wire,  and  7"  the  telephone.  Two  points  are 
connected  on  the  measuring  wires ;  for  instance,  P  and  E,  which  will 
generally  show  a  difference  of  potential.     P  is  then  moved,  until  a 
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DIAGRAM    OF    CONNECTIONS    FOR    MEASUREMENTS. 

niininnim  is  reached,  after  which  £  is  moved  to  the  minimum; 
f  is  then  moved  again  to  a  minimum  and  so  on,  until  a  simultaneous 
minimum  is  reached  on  both  wires.  A  graphic  solution  of  the 
problem  is  given  by  the  author.  The  method  is  also  applicable  to 
condensers,  as  is  shown  by  the  author  by  a  graphical  solution  for 
that  case.  If  a  condenser  is  to  be  compared  by  this  method  w-ith  a 
normal  condenser,  the  dielectric  hysteresis  of  which  is  assumed  as 
being  very  small  and  the  ohmic  resistance  as  infinitely  great,  a  re- 
sistance has  to  be  connected  in  parallel  to  the  normal  condenser, 
which  has  to  be  so  regulated  that  the  sound  disappears  in  the  tele- 
phone.— Elek.  Zeit.,  August  i. 

REFERENCE. 

Power  Measurement  on  Alternating-Current  Circuits. — William- 
son.— The  author  first  discusses  the  power  conditions  met  with  in 
alternating  circuits  and  then  the  power  measurements  on  single, 
two  and  three-phase  circuits. — Elec.  Rev.,  .\ugust  15,  22. 
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Telegraphy,  Telephony  and  Signals. 

IntercommunUatinn  I'clephone  Systems. — O'Ukikn,— .Aiiotlicr  ar- 
ticle ill  the  scries,  the  Coiicli  &  Secley  automatic  inicrconiiiuini- 
cating  telephone  system,  being  described.  In  this  system,  as  in  the 
majority  of  systems  for  similar  purposes,  the  automatic  switch 
constitutes  the  distinctive  feature.  The  switches  are  constructed 
so  as  to  be  mounted  in  the  interior  of  (he  instrument,  and  they  form 
an  integral  part  of  both  ihe  wall  and  desk  sets.  The  switch  con- 
sists of  a  number  of  strips  of  jacks  mounted  on  a  metal  frame 
fastened  to  the  interior  of  the  instrument.  Each  jack  strip  contains 
tive  jacks,  and  in  consecjucncc  the  switches  are  readily  constructed 
in  any  desired  niiiitiple  of  five.  Tlu-  lines  from  the  various  instru- 
ments are  connected  to  the  corresponding  line  terminals  in  the  switch, 
the  arrangement  and  number  of  terminals  and  the  style  of  jack 
used  dcpinding  upon  the  method  of  wiring.  Sectional  views  of  the 
switches  are  given,  together  with  diagrams  for  connecting  up  the 
various  stations.— /I »i<rr.  Elec,  August. 

REFERENCES. 

Telephone  Engineering. — Dommerque.— An  illustrated  article  deal- 
ing with  the  stringing  of  outdoor  wires.  The  author  describes  adjust- 
able reels,  the  different  joints,  splices,  sleeve  connections  and  methods 
of  dead-ending  and  transposing  with  regular  and  pole  transpositions. 
— Atner.  Elec,  .\ugust. 

Wireless  Telegraphy  Communication  Between  Martinique  and 
Guadaloupe. — Guarini. — A  popular  illustrated  article,  giving  a  dia- 
gram of  the  electrical  arrangement  of  one  of  the  stations.  The 
system  used  is  the  Ferrie,  and  it  has  been  installed  by  the  inventor. — 
La  Nature,  .-Xugust  8. 

Miscellaneous. 

Electrification  of  the  Brain. — Leduc. — A  summary  of  the  facts 
known  concerning  the  action  of  electric  currents  upon  the  brain,  with 
additional  information  concerning  the  electric  production  of  sleep. 
According  to  Von  Ziemssen,  the  brain  substance  is  the  best  con- 
ductor in  the  human  body,  being  about  3,000  times  more  conducting 
than  muscle.  That  electricity  has  not  been  more  frequently  used 
in  the  treatment  of  brain  disease  is  largely  due  to  an  exaggerated 
notion  concerning  the  dangers  involved.  Generally  speaking,  a  con- 
tinuous current  passing  from  one  ear  to  the  other  produces  dizzi- 
ness, the  objects  appearing  as  if  mounted  on  a  wheel  turning  around, 
so  that  the  top  seems  to  pass  from  the  anode  to  the  cathode  side. 
Currents  from  back  to  front  appear  to  be  innocuous  and  even  bene- 
ficial. Thus  a  current  brought  up  to  S  milliamp.  in  five  minutes  and 
kept  at  that  strength  for  another  five  minutes,  with  electrodes  on 
forehead  and  neck,  increased  the  muscular  power  by  6  or  7  per  cent., 
as  measured  on  the  ergograph.  The  best  arrangement  for  the  pro- 
duction of  sleep  is  a  current  of  4  milliamp.  at  30  volts,  interrupted 
100  times  per  second  for  nine-tenths  of  the  period  of  interruption. 
The  author  has  tried  it  on  himself.  The  faculty  of  speech  disappears 
first,  then  the  motor  faculties.  Respiration  and  pulse  are  unaffected 
within  the  limits  stated,  but  their  temporary  or  final  stoppage  may 
be  brought  about  by  increasing  the  current.  Short  of  that,  awakening 
is  instantaneous  and  the  resulting  feeling  is  one  of  refreshment. — 
Arch.  d'Elec.  Med.,  July;  abstracted  in  Lond.  Elec,  August  7. 


New  Books. 


Reflexions  sur  l.\  Puissance  Motrice  du  Feu  et  Sur  les  Ma- 
chines PROPRES  A  DEVELOPPER  CETTE  PuissANCE.  By  Sadi  Camot. 
Paris:  A.  Hermann.  116  pages. 
This  appears  to  be  a  photolithographic  reproduction  of  the  cele- 
brated pamphlet  that  has  made  Sadi  Camot  famous  as  the  founder 
of  the  scientific  theory  of  the  heat-engine.  The  physical  ideas  pre- 
sented are  slightly  different  from  those  now  in  vogue,  but  the  arith- 
metic and  logic  are  as  invincible  to-day  as  they  were  when  formulated 
by  this  remarkable  scientist.  The  treatise  is  worked  out  in  the 
metric  system  of  units  and  the  illustrations  are  substantially  the 
same  as  those  illustrating  text-books  on  the  theory  of  the  simple 
heat-engines.  It  is  interesting  to  observe  that  Camot  virtually  took 
the  absolute  zero  of  temperature  at  —  267°  C,  instead  of  the  modern 
assumed  value  of  —  273°  C.  A  dedicatory  letter  by  Senator  H. 
Carnot,  the  author's  brother,  written  to  the  Academy  of  Sciences 
in  1878,  and  a  sample  page  of  the  author's  manuscript,  end  the  little 
volume. 


Ini-oktijni  Sul  Lavuhi.  Mc/zi  Tccnici  per  Frcvenirli.  Manuali 
Iloepli.  liy  E.  Mugrini.  Milan;  I'liico  llocpli.  215  pages,  258 
illustrations.  Price,  3  lire. 
This  lilllc  vuhime  analyzes  the  various  dangers  to  life  aii<l  person 
prcsciiicd  by  the  operation  of  ordinary  forms  of  iiiuchiiiery  and  trade 
processes.  The  various  constructions  and  means  for  avoiding  such 
accidents  arc  also  discussed.  Only  a  few  pages  (225-232)  in  Chapter 
XI  on  "Electrical  Machines,"  relate  to  electrical  accidents.  The 
ordinary  rules  of  constructing  machinery  and  switchboards  to  insure 
the  safety  of  workmen  and  operatives  arc  described.  The  treatment 
in  case  of  severe  accidental  electric  shock,  is  also  outlined  according 
to  the  suggestions  of  D'Arsonval.  The  book  fills  an  important  place 
in  the  literature  of  sociological  mechanics  and  industry,  but  is  not 
of  much  direct  interest  to  electricians,  or  to  those  engaged  in  elec- 
trical industries. 


Kalenuer  iuk  Elektrochemiker.     Sowic  Technische  Chcmikcr  und 
Physiker,  1903.     By  D.  A.  Neubcrger.     583  pages.    Beilage  zum 
Kalender   fiir   Elektrochemiker   sowie  Technische   Chemiker   u. 
Physiker.    448  pages.    Berlin :  M.  Krayn.     Price,  4  marks. 
This  is  an  excellent  electrochemical   pockelbook   drawn   up'  with 
great  care  and  covering  a  wide  range  of  subjects.    The  first  82  pages 
contain  a  calendar  with  the  regular  saints  days  for  the  year.    The  next 
chapters  relate  to  electrical  measurements,  with  various  useful  table 
of  constants  and  data.     The  second  division  contains  120  pages  and 
relates  to  chemistry,  and  contains  tables  of  constants  such  as  atomic 
weights,  solubility  and  analysis  methods.    The  third  division  relates 
to  electrochemistry  and  covers  300  pages.     It  contains  a  very  large 
and  useful  collection  of  electrochemical  data  in  tabular  form  clearly 
expressed.     The  Appendix  has  tables  in  mathematics,  physics,  heat, 
optics,  mechanics,  magnetics,  machinery,  fuels  and  various  other  mat- 
ters of  technical  interest,  including  patent  rules,  and  electric  fire  insur- 
ance rules.    The  Appendix  is  of  thus  greater  importance  to  German 
than  to  American  electrochemists. 


Pratique  des  Essais  des  Machines  Electriques.     By  Emile  Du- 
quesne  and  Ulysse  Rouviere.     Paris :  Ch.  Beranger.    362  pages, 
223  illustrations.     Price,  15  francs.     1903,  price   15  francs,  362 
pages. 
The  purpose  of  this  useful  book  is  to  supply  to  the  electrical  engi- 
neer the  outlines  of  test  for  any  well-known  type  of  dynamo-electric 
machine.     The  first  chapter  describes  testing  apparatus.     Chapter  II 
deals  with  laboratory  tests.     Chapter  III  treats  of  the  methods  of 
testing  direct-current  dynamos  for  the  various  properties  usually  re- 
garded as  significant.     Chapter  IV  similarly  treats  tests  of  continu- 
ous-current motors.    Chapter  V  describes  the  various  tests  of  street 
railway  motors.     Chapter  VI   relates  to  the  measurement  of  power 
transformation.     Chapter  VII  deals  with  the  testing  of  alternators. 
Chapter  VIII,  IX,  X  and  XI  deal  with  the  testing  of  synchronous 
motors,  converters,  induction  motors  and  transformers,  respectively. 
In  an  appendix  are  inserted  the  rules  of  testing  and  standardization 
adopted  provisionally  by  the  German  Association  of  Electrical  engi- 
neers at  the  Dresden  Congress  of  June,  1901.    The  book  will  be  very 
serviceable  to  electrical  engineers. 


La  Traction  Electrique.  Tramways,  Locomotives  et  Metropoli- 
tains  Electriques.  Par  Paul  Dupuy.  Paris :  C.  Naud.  495  pages, 
264  illustrations.     Price,  12  francs. 

This  work  discusses  broadly  the  subject  of  electric  traction,  taking 
up  roadbed  construction,  electric  locomotives,  street  railway  cars 
and  traction  in  mines,  and  has  also  chapters  devoted  to  electric  trac- 
tion of  canal  boats. 

The  first  chapter,  which  introduces  the  subject,  is  devoted  to  gen- 
eral traction  considerations  both  electrical  and  mechanical ;  the  de- 
velopment of  electric  traction  in  different  countries,  both  with  ref- 
erence to  rail  construction  and  storage  battery  work ;  and  a  classi- 
fication of  the  different  traction  systems. 

The  second  chapter  is  given  to  a  theoretical  study  of  the  traction 
problem  and  particularly  to  that  of  different  coefficients.  The  trac- 
tion effort  and  the  pow-er  necessary  for  traction  is  taken  up  and 
supplemented  with  formulas  pertaining  to  these  functions,  and  form- 
ulas are  given  for  practical  cases.  The  influence  of  curves  and  the 
formulas  pertaining  thereto  are  discussed,  and  the  additional  trac- 
tional  effort  due  to  grades  is  given  some  space,  together  with  prac- 
tical examples.  A  few  paragraphs  are  devoted  to  the  coefficients 
of  traction  and  adhesion ;  the  calculation  of  the  traction  effort  and 
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iIk-  power  ill  a  gciKTal  case  for  a  known  iii(]fiU-  is  given,  together 
with  the  mean  traction  effort  obtained  over  diflferent  lines  of  railway. 
This  is  followed  by  a  calculation  of  the  power  necessary  in  central 
station  for  a  line  of  known  and  possible  traffic  conditions,  after  which 
a  part  is  devoted  to  the  determination  of  the  power  of  the  motors 
for  the  cars  and  the  necessary  energy  for  planning  grades  and  for 
acceleration,  and  the  possible  economies  of  power  by  a  proper  nianip 
Illation  of  the  car  is  gone  into  at  some  length.  The  practical  oper- 
ative conditions  on  several  lines  of  tramways  supplement  these  dis- 
cussions, and  finally  there  is  a  list  of  the  necessary  information  for 
a  preliminary  survey  and  the  study  of  a  proposed  electric  railway. 
Tliis  completes  what  is  called  the  first  part  of  the  book. 

The  second  part  of  the  book  is  more  of  a  descriptive  nature  and 
deals  of  central  station  material  and  rolling  stock,  and  the  charac- 
teristics and  practical  performance  of  machinery.  The  chapter  on 
generators  can  hardly  be  called  descriptive  of  the  best  modern  prac- 
tices, as  much  space  is  dexoted  to  the  description  and  performance 
of  tynes.  particularly  belted  machinery,  which  is  now  almost  obsolete, 
at  least  in  new  railway  installations.  The  folUjwing  chapter  is  de- 
voted to  the  discussion  of  various  methods  of  construction  for  the 
peni.ancnt  way.  Here  again  considerable  space  is  given  to  methods 
of  construction  which  are  rarely  used  in  American  practice,  having 
had  their  period  of  trial  and  failure.  Some  interesting  methods  and 
tests  on  electrolytic  phenomena  arc,  however,  of  interest. 

In  the  third  chapter  nverhead  construction  is  discussed  and  the 
work  described  and  material  illustrated  is  somewhat  Iielter.  though, 
hardly  of  the  most  modern  character.  Further  on  in  the  chapter 
electric  railway  conduit  construction  of  various  types  is  given  con- 
sideration, and  the  chapter  closes  with  a  dissertation  on  sectional 
conductor  systems.  Chapter  IV  is  devoted  to  rolling  stock,  and  the 
machines  illustrated  contain,  to  say  the  least,  a  great  number  of 
"old-timers."  The  work  includes  numerous  controller  diagrams. 
The  trucks  given  as  examples  are  mostly  of  the  four-wheel  type,  and 
the  modern  double  truck  is  given  but  little  space  in  the  discussion. 
Following  these  are  descriptions  of  various  kinds  of  car  bodies  and 
overhead  trolleys  and  means  of  heating  cars,  and  then  comes  an 
interesting  section  on  the  application  of  alternating  currents  to 
electric  railway  construction.  It  discusses,  in  detail,  however,  only 
the  systems  of  Ferraris  and  Arno. 

Chapter  V  is  a  commercial  chapter,  dealing  v\ith  the  prices  of 
materials,  and  while  subject  to  the  general  criticism  that  must  be 
made  on  all  such  compilations,  it  must  not  be  forgotten  that  every 
contribution  of  this  kind  is  of  value  even  though  it  be  seriously 
limited  by  conditions.  The  next  chapter  is  the  storage  battery  street 
railway  work.  It  does  not  discuss  the  storage  battery  itself,  but 
gives  some  practical  examples  of  storage  battery  traction  and  sys- 
tems of  connection  and  manipulation. 

The  third  part  is  devoted  to  financial  considerations  with  reference 
to  street  railways,  discussing  gross  earnings,  possible  cost  of  main- 
tenance, cost  per  car  kilometre,  etc.,  and  is  supplemented  with  a  large 
table  of  data  on  this  subject  and  a  list  of  French  lines  in  course  of 
construction.  The  following  chapter  is  devoted  to  electric  locomo- 
tives on  roads  at  high  speed  and  gives  tlieoretical  calculations  and 
practical  examples.  It  would  hardly  be  a  French  work  without  a 
discussion  of  the  Heilman  locomotive,  which  is  given  considerable 
space.  The  fifth  part  of  the  work  deals  with  traction  machines  for 
<lrawing  canal  boats  and  various  traction  apjjlications  in  mines  and 
systems  of  electric  telpherage,  the  latter  not  covering  the  latest  de- 
velopments. 

The  appendix,  altliough  short,  gives  considerable  data  on  subjects 
which  are  more  modern,  and  materially  improves  the  work.  In  con- 
clusion, it  may  be  said  that  the  mathematical  and  theoretical  part  of 
the  work  is  very  good.  The  practical  ilata.  however,  are  not  as 
modern  as  they  might  be,  and  the  book  is  a  better  treatise  of  what 
has  been  done  than  a  modern  reference  book'. 

J.vuRiUTH  DER  Elektrochem IE.     Bericlitc  uber  die   Fortschritte  des 

Jahres   igoi.     By  Dr.  W.  Nernst  and  Dr.  W.   Rorchers.     Halle 

a.S. :   Wilhelni    Knapp.     725   pages,  226  illustrations.     Price,  24 

marks. 

The  ])resent    \olume   is  the  eighth  annual   issue  of  this   well   and 

favorably   known    publication.      The    former   issues    were   edited    by 

Professors.   Nernst  and   Borchcrs,   but   the  present  one  has   for  an 

editor  Dr.  H.  Danneel,  with  the  assistance  of  Askenasy.   Borchers, 

Ellis,    Harms,    Von    Kuegelgen    and    Mugdan.      The   volume,   as    in 

former  years,  is  divided  into  two  parts,  the  first  dealing  with  scien- 


tific electrochemistry  and  the  second  with  applied  electrochemistry. 
Tlie  part  on  scientific  chemistry  covers  372  pages  and  gives  the 
usual  very  complete  review  of  the  work  done  in  the  various  branches 
during  the  period  covered.  The  subjects  represented  are  as  follows  : 
.\pparatus  and  methods,  theories,  conductivity  and  condition  of 
solutions,  galvanic  elements,  polarization  and  electrolysis,  electro- 
analysis,  Becquerel  rays  and  conductivity  of  gases,  each  subject 
with  its  various  subdivisions.  A  review  of  the  most  important  books 
which  have  appeared  during   1901   is  also  included. 

The  [jart  of  the  book  on  applied  electrochemistry  covers  the 
ground  in  the  same  thorough  and  exhaustive  manner  as  in  former 
years.  The  advances  and  projects  in  the  construction  of  galvanic 
elements  and  storage  batteries  are  recorded.  The  chapter  on  metall- 
oids and  anorganic  products  includes  among  others  hydrogen, 
oxygen,  ozone,  the  haloids,  graphite,  carbon  bisulphide,  calcium  and 
other  carbides,  silicides,  etc.,  the  work  done  in  the  production  of 
alkali  and  bleach  by  electrolysis,  etc.  The  section  on  electroplating 
has  been  cut  short,  for  the  reason  that  the  periodical  and  iialent 
literature  on  the  subject  has  grown  to  be  very  voluminous.  The 
electrolysis  of  organic  compounds  is  treated  fully  and  in  a  very  able 
manner.  As  in  former  volumes,  one  section  is  devoted  to  electro- 
magnetic or«  .dressing  and  separation.  The  last  pages  deal  with 
electric  furnace  methods  and  diaphragms. 

This  series  of  volumes  is  a  valualile  addition  to  a  library  of  elec- 
trical literature  and  will  be  found  to  be  very  useful  as  a  digest  of  the 
literature,  both  to  the  engineer  and  to  the  student.  The  present 
volume  seems  to  maintain  the  standard  established  by  the  previous 
ones.  The  reviewer,  however,  cannot  help  deprecating  the  tendenc\. 
always  manifest  even  in  the  earlier  volumes,  but  perhaps  more 
pronounced  in  this  volume,  of  passing  adverse  judgment  upon  books 
and  investigations,  which  do  not  lay  suflficient  emphasis  on  or  push 
into  the  foreground,  the  dissociation  theory  and  other  theoretical 
considerations  promulgated  by  a  certain  group  of  German  scientists. 
For  instance,  to  say,  as  the  writer  of  the  review-  of  the  valuable 
"Lehrbuch  der  Anorganischen  Chemie,"  by  H.  Erdmann.  says,  that 
"the  book  is  totally  unfit  for  the  electrochemist,  who  cannot  dispense 
with  the  dissociation  theory  and  the  law  of  mass  action,"  is,  in  our 
opinion,  going  too  far,  and  the  judgment  is  certainly  not  shared 
bj  the  German  chemical  public,  as  is  shown  by  the  rapid  appearance 
of  new  editions  of  this  work. 


Schedule  for  Continuous-Current  Dynamo  Design.  By  Prof. 
S.  P.  Thomp.son.  New  York :  Spon  &  Chamberlain. 
This  schedule,  which  is  extracted  from  Prof.  Thompson's  book 
on  dynamo  design,  consists  of  five  sheets  printed  on  heavy  writing 
paper.  The  first  sheet  has  blank  spaces  for  the  general  description  of 
a  machine  and  a  table  for  the  commercial  test  entries.  The  next  two 
sheets  contain  a  blank  tabulation  for  all  the  data  of  every  element 
of  a  dynamo,  and  also  a  section  for  entries  in  tests  for  armature 
reaction.  Slieet  4  is  a  schedule  of  calculations  for  the  w-inding  of 
field  magnets  ;  and  on  sheet  5  are  a  table  for  temperature  tests  and 
one  for  weights  and  cost. 


BOOKS    RECEIVED. 

Kurzes  Lehrnbuch  der  Electrotechnik.  By  .\dolf  Thomalen. 
Berlin  :  Julius  Springer.    515  pages,  2t;  illustrations.    Price,  12  marks. 

Telegr.vphic  Sign.\i.s,  Voc.\bul.\ries,  etc.  By  James  Nicholson. 
London :  Whittaker  &  Company.    63  pages.     Price,  5  shillings. 

D.\s  Elektrische  K.vrei..  By  Dr.  C.  Baur.  Berlin :  Julius 
Springer.     327  pages,  72  illustrations.     Price,  8  marks. 

D.\s  Elektrische  1.I(;ht.  I'ml  Die  Elektrische  Heizuhg.  By  Dr. 
Alfred  Ritter  v.  Urbanitzky.  Leipzig:  .A.  Hartleben.  226  pages,  103 
illustrations.     Price,  4  marks. 

Die  Telecr.aphie  Ohne  Dk.\ht.  By  Augusto  Righi  and  Bern- 
hard  Dessau.  Braunschweig:  Friedrich  \'ieweg  &  Son.  478  pages. 
258  illustrations.     Price,  13  marks. 

Students'  Guide  to  Submarine  Cable  Testing.  By  H.  K.  C. 
Fisher  and  J.  C.  H.  Darby.  Third  (enlarged)  Edition.  New  York: 
D.  V^an  Nostrand  Company.     230  pages.     Price,  $2.  so. 

Elektrjscher  Maschiner  und  Ai'I'arate.  Von  Dr.  F.  Nietham- 
mer.  Berlin :  R.  Oldonbourg.  ig2  pages,  237  illustrations.  Price. 
8  marks. 

Continuous-Current  Dynamos  and  Motors  and  their  Control 
By  W.  R.  Kelsey,  B.  Sc.     New  York:  D.  \'an  Nostrand  Compan\ 
440  pages.  225  illustrations.     Price.  $2.^0. 
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Mimi-KN  Sir\M  IIiiii.kk:  ll-i  ri.iitu;il  IMiy^io.  Ity  l-rrili-iick  J. 
Kuwnn.  Willi  a  preface  hy  I'l"'  1\  II  riiiirsion.  (i.<K  paKcs,  .U4 
illusiratioiis.     I'rii-c.  $7.50. 

Tixn.s  AMI  Mai  MINKS.  Il\  Cliaili^  llaniaiil.  New  \'urk  ;  SiKci, 
nurdttt  it  Company.     Km  pamx,  illdslraled.     IVico,  1^1.50. 

I'lIK     MtTAI.LlKUY    OK    ZlNt     AN1>    CaIIMIIM         Hy     Waller     Klllltill 

Ingalls.      New    Vnrk:    Tlir   lint:iiii\'rinn   uml   Miiniin   Journal.     701 
pngcs,  404  illiisirati">ii>i.     I'rice,  $().oo. 

KIcctric  Crane  for  I-.rcctiiin  I.nrnc  HiiildiiiKs. 


My  C.  Hknukk. 

A  lar^e  armory  iiiukr  erection  in  a  city  in  lielKiuni  is  l)ein«  con- 
structed with  the  aid  of  an  interesting  electrical  iioisting  crane. 
The  crane,  which  is  80  ft.  high,  and  provitied  witli  a  movable  jib 
of  JO  ft.  length,  rims  on  a  track  of  rails  of  fi.so  fl.  long  along  tlie 
front  of  the  Iniilding,  the  gauge  being  11. 5  ti  ll  w  used  for  con 
veying  the  blocks  of  stone  from  the  cars  on  ulii^li  they  arri\e.  to 
the  place  of  the  building  where  they  air  lo  In-  used.  I'he  crane 
rests  on  a  car  body  with  wheels  so  designed  tluit  blocks  of  stone  may 
he  stored  between   the  rails  without   preventing  the  operation  of  the 


ELECTRIC  CRANE   FOR  ERECTING  I,.\Rr.E   BUILDINGS. 

crane.  The  crane  is  provided  with  three  motors,  one  for  raising 
and  lowering  the  load,  the  second  for  moving  the  whole  crane  on 
the  rails  and  the  third  for  turning  the  crane. 

A  problem  to  be  solved  in  the  design  of  the  crane  was  to  assure 
its  stability  under  the  most  trying  conditions  in  spite  of  the  relatively 
small  gauge  of  the  track ;  moreover  the  crane  had  to  be  designed  to 
resist  the  greatest  wind  velocities,  and  able  to  run  up  and  down  a 
grade  of  three  per  cent.  The  speed  of  lifting  with  the  maximum 
load  of  10  tons  is  10  ft.  and  the  speed  of  traction  on  the  rails  50  ft. 
All  operations  of  the  crane  are  governed  by  a  universal  controller. 
The  entire  weight  of  the  crane  is  1 10.000  pounds. 

The  crane  is  the  first  of  its  kind  that  has  been  constructed  and  it 
is  expected  that  this  type  will  soon  find  extended  use  in  the  erec- 
tion of  large  buildings,  and  especially  on  docks.  It  is,  without  any 
doubt,   one   of  the   quickest   and   cheapest   apparatus   for  such   pur- 


poses, lo  appreciate  this  it  is  sulVicieiit  to  e-limale  what  scalToldinu 
would  cost  for  a  luiildinK  (150  fl.  Iodk  and  i<o  ft.  hixh,  for  it  \*  evi- 
■  leiit  that  such  a  crane  replaces  nut  niily  the  seatTolding,  but  in- 
cludes al  llie  same  time  the  liftiiiK  ajiparatus.  ll  will  be  fuuiid  that 
it  is  cheaper  and  ijuicker  than  any  other  kind  of  provision  for  ihc 
same  ptirpose.  The  e.xperiineiiis  with  this  crane  have  given  such 
e.xcelleiil  results  that  another  crane  of  the  same  type,  but  II5  fl. 
high,  is  to  be  bmll  for  a  similar  imrpose.  The  maiiufaciurer  is  the 
(jcsellsthaft    fur    IClektrischc   Industrie,   Karlsruhe,   Hadeii. 


Improvement  in  Cooper  Hewitt  Vapor  Lamp. 


.'\  notable  iiii|ii'ovemeiit  has  recently  been  added  lo  the  Cooper 
Hewitt  vapor  lamp,  consisting  of  a  new  method  of  starting.  Up  lo 
now  lh<-  l.tmps  put  into  commercial  use  were  started  by  a  high- 
potential  kick  from  an  inductance  coil.  .'\  s|)ecial  <|uick-brcak 
switch  under  ml  was  used  lo  make  and  break  a  circuit  across  the 
roil,  tile  diseharge  of  which  passed  tbrougli  the  l:imp.  breaking  down 
the  initial  reluctance  to  starting. 

rile  new  process  of  starting,  which  is  due  to  Mr.  S.  V..  Michtner, 
line  of  the  engineers  of  the  Cooper  Hewitt  I'-lectric  Company,  is 
known  as  ilie  "Tilling"  method,  and  is  somewhat  similar  to  that 
employed  by  .Aroiis  and  other  early  investigators,  in  that  an  absolute 
c(iimection  is  established  between  the  two  electrodes  of  the  lamp 
by  means  of  the  tluid  of  tiie  electrodes  themselves.  These  former 
lamps  had  two  merciuy  electrodes  in  the  same  plane  and  were 
started  by  lieing  turned  sideways,  sn  iliat  tiie  two  pools  of  mercury 
came  into  contact.  On  being  returned  to  the  original  position  the 
contact  was  iiroken  and  the  conduction  through  the  vapor  established. 

In  the  Hewitt  lamp,  however,  the  electrodes  are  placed  one  above 
tiie  other   and  a  connection    is   established   by  first    tipping  the  lamp 


NEW    FOR.M    OF    VAPOR    LAMP. 

SO  that  there  is  an  excess  of  mercury  in  the  normal  upper  electrode 
and  then  allowing  this  mercury  to  flow,  by  gravity,  in  a  stream  down 
the  length  of  the  tube.  This  stream  momentarily  establishes  a 
metallic  connection  between  the  electrodes  and  then  breaks,  usually 
at  the  bottom,  where  it  ends  in  a  spray.  The  lamp  lights  across 
ihe  break,  the  luminous  area  rapidly  extending  up  the  lube  as  the 
stream  falls  away.  The  liquid  mercury  has  the  property  of  stringing 
out  into  a  long,  fine,  continuous  stream,  and  lamps  over  four  feet 
long  have  been  lit  in  this  manner,  using  no  more  mercury  than  is 
required  for  their  normal  operation.  It  is  usual,  however,  to  use 
lamps  about  two  feet  long  to  operate  on  55  or  60  volts.  This  is  the 
type  of  lamp  illustrated  in  the  cut. 

At  the  upper  end  is  the  condensing  and  regulating  chamber,  which 
is  one  of  the  distinctive  features  of  the  Hewitt  lamp.  The  lamp  is 
supported   by   two   asbestos-lined  clamps   to   a   metal  tube,  through 
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wliicli  run  llic  wires  to  the  tun  UrniinaN.  Ilu'  nui  is  pivolcil  in 
tlu-  center  and  has  a  weight  al  the  lower  end,  so  that  tlie  lamp 
normally  hangs  as  shown.  A  chain  is  provided  for  pulling  tlie  npper 
electrode  down  and  thus  furnishing  it  with  a  surplus  of  mercury. 
On  releasing  the  chain  the  lamp  returns  automatically  to  its  normal 
position,  the  stream  is  formed  and  the  conduction  through  the  vapor 
estahlished.  A  spring  and  cushion  at  the  pivot  prevent  any  jar. 
.\n  adjustable  reflector  is  strapped  to  the  supporting  rod. 

To  operate  on  1 10-120  \()lts.  the  lamps  are  connected  two  in  series. 
If  it  is  intended  to  light  both  lamps  simultaneously  they  are  mounted 
in  one  frame  and  tilted  together.  With  an  apparatus  of  this  kind, 
a  simple  rheostat  and  choke  coil  for  steadying  resistance  are  all  that 
is  required.  When  the  lamps  are  to  lie  lighted  independently,  each 
is  furnished  with  a  resistance  having  in  sluuu  across  the  vapor  lamp 
another  resistance  which  is  aiUomatically  cut  out  when  the  lamp 
is  started.  Two  40-volt,  1.5-amp.  incandescent  lamps  are  used  as 
the  shunt,  so  that  being  first  turned  on  by  an  ordinary  switch  the 
operation  of  tilting  the  vapor  lam])  may  be  readily  accomplished  in 
an  otherwise  dark  place.  'I'hey  also  serve  as  pilot  lamps  to  show 
when  the  switch  is  left  closed  and  the  vapor  lamps  unlit. 

Besides  the  lamp  illustrated,  the  company  is  manufacturing  two 
other  types  of  "Tilting"  lamps.  Both  are  mounted  in  double  holders 
and  are  intended  to  be  lit  simultaneously.  One  set  consumes  but 
I. ,3  amp.  and  is  intended  for  retouching  lantern  slide  work,  etc., 
while  the  others  are  the  regular  three-ampere  lamps  and  are  arranged 
for  all   sorts  of  photograpiiic  and   printing  work. 

In  spite  of  the  falsification  of  colors  produced  by  the  light, 
the  lamp  is  finding  much  favor  as  an  illuminant  for  offices  where 
close  application  is  required.  The  company  has  recently  installed 
vapor  lami)s  for  lighting  the  composing  room  of  the  New  York  Even- 
ing Post  and  the  train  dispatcher's  office  of  the  Pennsylvania  Rail- 
road, at  Jersey  City. 


Use  of  Electric  Commercial  Automobiles. 
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spite  of  whatever  ideas 
exist  to  the  contrary, 
tile  use  of  electric  commer- 
cial automobiles  appears  to 
have  extended  greatly  dur- 
ing the  past  year;  and  the 
leports  of  firms  employing 
hem  are  on  the  whole  very 
s.itisfactory.  Under  this 
head,  Klectrical  World 
\su  E.VGINEER  has  recently 
been  in  receipt  of  a  number 
of  interesting  communica- 
tions, which  are  presented 
in  abstract  below,  and  which 
have  been  sent  to  use  di- 
rectly by  the  parties  con- 
cerned. 

One  of  the  most  interest- 
ing letters  to  eleclncal  readers  perhaps  is  that  of  the  Edison  Electric 
Illuminating  Company,  of  Boston.     Mr.  W.   H.  Atkins,  general  su 
perintendent,  writes  us  as  follows  : 

We  have  only  had  a  five-ton  truck  two  weeks  in  our  service,  and 
we  have  not  had  time  to  go  into  the  operating  cost.  We  have  or- 
dered and  will  have  in  service  within  the  next  four  weeks  a  five-ton 
truck,  a  three-ton  truck,  an  emergency  wagon  tor  underground 
emergency  work,  and  a  trimmers'  wagon  for  trimming  arc  lamps  and 
two  superintendent's  service  wagons.  We  propose  to  increase  this 
number  after  a  few  months'  trial  of  our  present  equipment.  We 
feel  that  they  will  be  a  success  and  the  truck  we  have  now  in  use 
is  showing  good  results. 

I  suppose  you  know  that  the  Boston  Edison  Company  is  trying  to 
promote  the  sale  of  electric  vehicles  by  establishing  charging  plants 
on  its  lines  throughout  Greater  Boston,  and  has  published  booklets 
showing  various  charging  stations  within  a  radius  of  25  miles  of 
the  city.  The  company  is  also  about  to  publish  a  new  book  of  charg- 
ing stations  in  New  England. 

We  have  instituted  an  enamel  iron  sign  for  these  charging  plants, 
which  we  hope  will  be  universally  adopted  throughout  New  Eng- 
land, and  will  be  known  in  time  as  well  as  the  Bell  Telephone  Com- 
pany's sign  is  to-day.     T  enclose  you  photographs  giving  an  idea  of 


the  sign  and  a  book  of  advance  infuniialion  giving  an  idea  of  the 
business  we  are  trying  to  promote. 

Mr.  Lewis  A.  Piatt,  president  and  manager  of  the  Piatt  Bros.  & 
Co.,  Waterbury,  Conn.,  writes:  "(i)  We  iiave  used  one  three-ton 
truck,  electric,  since  last  August,  1902.  (2)  It  carries  an  average  of 
(),ooo  pounds  15  miles  daily.  (3)  It  is  too  early  to  determine  with 
certainty  the  cost  compared  with  other  methods  of  transportation, 
but  the  indications  are  that  under  ordinary  conditions  the  electric 
truck  is  the  more  expensive.  (4)  The  electric  truck  is  much  more 
convenient  than  those  drawn  by  horses  in  many  ways.  We  have  not 
fully  decided  whether  this  convenience  is  more  than  offset  by  the 
apparent  increase  in  the  cost  of  maintenance  or  not.  With  our 
jiresent  experience  we  should  hesitate  to  purchase  another  machine 
for  additional  work,  although  we  believe  the  defects  would  not  be 
so  apparent  with  a  number  of  machines  as  with  a  single  one.  i)rij\  ided 
that  they  were  built  with  interchangeable  parts." 

The  Germania  Roofing  Company,  of  New  York  City,  have  had  an 
encouraging  experience,  and  say :  "We  have  one  automobile  truck 
in  use  since  June,  ig02,  and  one  automobile  truck  in  use  since  Jan- 
uary, 190,3.  The  former  will  carry  4  tons  25  miles  on  one  charge 
and  very  often  covers  a  radius  of  .?o  or  more  miles  in  one  day,  while 
the  latter  will  carry  2  tons  a  radius  of  40  miles,  and  has  made  sev- 
eral trips  to  East  Mt.  Vernon  from  our  works  on  one  ordinary 
charge  and  in  less  than  5  hours.  The  cost  of  maintenance  seems  to 
be  that  of  renewing  rear  tires,  pinions  and  batteries.  In  general  we 
believe  that  $400  per  annum  would  keep  each  vehicle  in  first-class 
condition  almost  indefinitely,  and  charging,  storage  and  general  care 
about  $500  per  annutn,  total  $1,100  maintenance,  charging,  storing, 
insurance  and  interest  on  the  investment  would  cover  everything 
in  our  opinion  except  the  wages  of  the  operator.  It  is  our  inten- 
tion eventually  to  use  electric  vehicles  in  the  place  of  horses  alto- 
gether." 

Cluett.  Peabody  &  Co,,  of  New  \'nyk  City,  send  us  the  subjuiiied 
data:  "We  are  operating  only  one  l.irge  truck.  It  has  been  in  use 
steadily  for  a  little  more  than  eight  montlis.  and  has  given  very  good 
satisfaction.  It  runs  daily  from  our  salesrooms  on  Nineteenth  Street 
down  town  to  the  Battery,  and  up  town  to  One  Hundred  and  Twenty- 
fifth  Street,  covering  both  the  East  and  West  Sides,  and  makes  from 
100  to  125  deliveries  a  day.  The  cost  of  the  service,  including  the 
investment  and  the  depreciation  of  the  value  of  the  truck  because  of 
wear,  does  not  exceed  the  amount  it  originally  cost  us  to  do  the 
same  work  with  horses  and  wagons.  .Vs  soon  as  we  have  completed 
our  first  year's  use  of  the  vehicle  we  shall  be  able  to  give  you  actual 
figures,  showing  the  comparative  cost  between  the  two  methods." 

Kent-Costikyan,  Persian  rug  importers  in  New  York,  say :  "We 
have  recently  purchased  an  automobile  truck,  but  have  had  it  so 
short  a  time  that  w-e  prefer  not  to  make  any  positive  statements  yet, 
but  that  it  appears  in  every  particular  to  be  satisfactory.  It  has 
shown  a  capacity  to  do  a  great  deal  more  work  than  was  accomplished 
by  our  horse  truck,  and  if,  after  further  trial,  it  continues  to  give 
as  much  satisfaction  as  now  we  shall  probably  jnirchase  others." 

A  special  form  of  service  or  duty  is  that  re(|uired  by  the  New  York 
Railway  &  Steamship  Time  Table  Company,  whose  Mr.  J.  E.  Wyman 
writes  as  follows  of  the  results  of  about  three  months'  practical  use: 
"We  are  much  pleased  with  the  results  from  the  working  of  our 
auto  car.  which  has  attracted  so  much  attention,  not  only  in  New- 
York,  w'here  it  is  used,  but  all  over  the  country.  The  car  was  de- 
signed by  myself  and  built  by  the  Vehicle  Equipment  Company,  in 
Brooklyn.  It  is  built  most  substantially,  the  bed  being  constructed 
'.'f  steel  with  sufficient  strength  that  with  tlange  wheels  substituted  it 
could  be  placed  on  a  r;iilrii;id  track  in  a  regular  train  and  do  its  share 
r)f  the  work. 

"During  the  two  montlis'  service  the  cost  for  repairs  have  been  less 
than  ten  dollars,  that  being  mostly  for  broken  jars  in  the  battery 
and  the  wearing  out  of  two  small  pinions  on  the  end  of  the  motor 
shaft. 

"It  is  my  personal  opinion  that  the  question  of  motor  trucks  has 
been  solved.  I  believe  that  it  is  perfectly  practical  now.  but  of 
course  \Vill  continue  to  be  improved,  especially  in  the  batteries,  for 
all  time  to  come." 

Saks  &  Co..  a  dry  goods  house  in  New  York  City,  with  widespread 
retail  trade,  have  had  the  following  experience:  "ist.  We  are  using 
at  present  twelve  (12)  electric  autmobiles.  2nd.  We  have  no  means 
of  compiling  the  exact  amount  of  work  performed  by  each  w'agon. 
hut  would  state  that  in  our  opinion  they  are  doing  work  somewhat 
in  excess  of  what  could  be  done  with  a  horse  and  wagon.    3rd.    The 
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cost  is  now,  c\olu-'M>'  i>i  i('|>,iii-<,  $.15  |K-i  w.iKiiii  .1  iiiwiiih,  fcir  si;il)liiiK 
aiitl  ciirroiil.  ^ih.  'I'lu-  rciilacciiu'iUN  ami  rcpiiirs  ainniini  tn  '$J^)  a 
iiioiith  per  N\aK<>i).  5tli.  W'l-  led  iliat  tlii-  stici'i's^  nt  an  aiilniiKiliilc 
delivery  .s>s(eiii  clepeiiils  In  a  nrvul  extent  upitn  the  eare  winch  the 
wuKon.H  receive,  li  in  charite  of  the  proper  people,  an  aiitiMiinliile 
delivery  service  can  he  made  a  snccess,  lint  nut  yihcr\M>e."  In  like 
manner,  the  Hard  MannfactnriiiK  Company,  t>(  ItulTalu,  write  ns : 
"We  have  one  electrical  trnck  in  nse  and  cunsider  that  it  dues  as 
innch  as  two  or  three  m'dinary  vvaKuns.  The  actual  cii>t  tu  rnn  it, 
It  is  rather  hard  tu  determine,  as  we  have  uiir  own  charKiiiK  |ilani 
and  run  the  engine  anyway.  We  slxnild  think  it  wunid  cumiiarr 
i|inle  favoraltly,  huvvever.  with  the  cost  of  a  single  vva({oii,  .As  tu  um 
Reneral  feeliiiK  un  the  suhject  of  the  success  or  failure  of  this  electric 
vehicle,  the  eiiurmuns  increase  in  the  numlier  used  lesiities  to  their 
erticiency.  'riiirtecn  are  al)onl  tu  lie  used  here  liv  une  uf  the  express 
cuinpanies." 

A  hatch  uf  electrical  and  nuclianical  cunceni-.  repuriniK  may  next 
lie  cun>idered.  Mr.  Ci.  C.  .Mien,  snperiniendeni  uf  construction  uf 
the  N'e\v  ^'urk  Telephone  Cumpany.  wh(i-.e  truck  we  ilhisirated  and 
described  nut  lunj;  a^u.  says:  '"We  have  hut  une  autuniuliile  and  thai 
your  issue  of  March  -'8.  this  year,  fully  described.  The  autumobile 
is  primarily  used  tu  pull  undcrKvuund  cables  into  the  subway,  thus 
substituting  puwer  fur  inaiuial  labor,  and  it  is  in  this  use  that  we 
ctTect  a  very  large  saving  in  the  cost  of  laying  cables.  The  vehicle 
is  maintained,  uiuler  contract,  by  the  people  of  whom  we  purchased 
it,  and  I  am,  therefore,  not  able  to  furnish  you  with  the  various  cost 
items.  We  ligure  that  the  total  cost  per  year  to  us,  inchuling  interest 
on  investment,  depreciation  and  maintenance,  but  not  including  the 
operator,  is  about  $i,qoo.  It  has  lioen  in  use  since  the  first  of  the  year 
and  has  given  satisfactmy  service."  Tlie  next  letter  is  that  fruni 
the  hardware  cuncern  oi'  1  hunnuK'lur.  Sclilenuner  &  Co.,  of  New 
York  City,  as  follows:  "We  have  one  three-Ion  truck  making  an 
average  of  25  miles  per  day  with  one  charge.  Tlie  actual  cost  for 
eight  months'  service  is  an  average  of  $37.50  per  month.  This  truck 
we  have  used  since  September,  igo2,  and  up  to  the  proent  writing 
feel  that  it  is  a  good  addition  to  our  e(|uipment.  Although  making 
an  average  run  of  25  miles  per  day,  it  has  required  comparatively 
little  repairing,  and  we  have  found  it  serviceable  in  stormy  weather. 
It  requires  of  course  good  care,  but  when  proper  attention  is  given 
it.  our  experience  is  that  little  trouble  will  arise.  We  have  used 
horses  exclusively  up  to  the  time  this  truck  was  purchased  and  ap- 
parently the  truck  will  be  as  cheap  as  the  horse,  but  we  have  not 
used  it  long  enough  yet  to  determine  this  feature  definitely."  The 
third  letter  of  this  class  is  from  the  well-known  house  of  Niles- 
Bement-Pond  Company,  who  speak  of  experience  in  handling  ma- 
chine tools  in  New  York  City.  Mr.  Walter  Y.  Clark,  vice-president, 
writes  us  as  follows :  "We  have  had  one  6-ton  electric  truck  for 
about  eight  months,  and  we  hardly  feel  competent  yet  to  compare 
the  results,  so  far  as  expenses  are  concerned,  with  horse-drawn 
vehicles.  There  is  no  doubt  that  the  electric  truck  gets  about  the  city 
more  rapidly  and  hence  does  more  work.  The  cost  of  restoring  the 
batteries  is  approximate  to  that  of  feeding  a  pair  of  horses.  The 
depreciation  of  battery  and  tires  is  quite  rapid,  and  this  expense  of 
renewal  is  considerable :  whether  more  or  not  in  the  long  run  than 
with  horses  may  be  questioned,  although  our  experience  is  rather 
unfortunate  in  this  respect.  We  find,  as  probably  others  have,  that 
the  tires  are  short-lived  and  very  costly,  ours  costing  $go  apiece. 
Probably  in  a  city  that  was  reasonably  well  paved  this  would  not  be 
so  great  an  element  of  cost.  Especially  with  a  lieavy  truck  our  very 
rough  streets  are  particularly  hard  on  tires. 

"Except  for  this  vulnerable  point,  we  would  unhesitatingly  predict 
a  very  large  use  for  these  truck?  in  the  near  future.  They  are  rapid, 
noiseless,  and  take  up  very  much  less  space  than  horses,  which  is 
an  advantage  in  getting  about  in  crowded  streets,  on  docks,  etc.. 
and  also  for  storage  purposes,  to  say  nothing  of  the  advantage  of 
their  cleanliness  to  the  city  at  large." 

In  the  same  category  of  well-informed  mechanical  concerns  may 
be  put  Sackett  &  Wilhelms  Lithographing  Company,  of  Brooklyn, 
who  remark :  "We  would  state  that  we  have  three  electric  vehicles, 
two  of  which  are  heavy  delivery  wagons  of  four  tons'  capacity,  and 
a  combination  passenger  and  parcel  delivery  wagon.  So  far  our 
large  wagons  have  moved  large  amounts  of  material  and  were 
especially  valuable  in  our  recent  moving,  from  Xew  York  to  Brook- 
lyn. We  are  handling  most  of  our  deliveries  now  with  the  electrics. 
So  far  we  have  been  unable  to  determine  the  actual  cost  of  the 
service.     We  have  our  own  generating  system  and  our  facilities  for 


chaiKin({  .lie  ( '^pi  1  i.iH)  lavorable,  um  cm n-iil  due--  iml  cost  more 
lb:in  ihree  cents  per  kiluwatl-hour.  We  feel  that  <ine  uf  the  (jreat 
drawbacks  tu  ilie  use  of  ihi><  class  uf  trnck  is  the  replacement  of 
Kcarii  and  batteries  and  the  high  charge  fur  such  replacement.  He- 
sides  this,  the  initial  investment  is  high  and  cun!ici|uenlly  the  interest 
and  depreciatiun  charges  arc  alsu  high. 

"It  would  seem  that  improvements  can  he  made  in  the  gearing  tu 
exclude  the  dirt  by  applying  a  suitable  gear  case.  Our  general  feeling 
a  tu  the  success  uf  this  class  of  vehicle  is  thai  pruviding  the  repair 
hills  can  he  kept  duwn  and  with  puwer  taken  fruin  une's  own  plant, 
there  seems  tu  be  no  uther  reason  why  electric  trucks  shall  nut  prove 
1  desirable  investment." 

The  Hall  Safe  Company  has  made  a  practice  for  some  time  past. 
as  already  imted  in  these  pages,  uf  handling  safes  in  New  York 
City,  in  electric  vehicles,  hauling  them  to  and  fruin  the  sjwt,  and 
hoisting  them  in  and  onl  uf  buildings  by  auxiliary  mutur.  They 
say:  "We  have  had  a  truck  in  service  fur  nearly  two  years.  It 
lias  been  satisfactory  to  us  in  every  way.  We  find  that  the  greatest 
;i<l\aiitage  tu  us  is  the  ability  uf  the  wagun  to  du  huisting  with  its 
uwn  jiuwer.  It  can  do  hoisting  work  four  tu  five  times  (piicker  than 
we  can  do  the  same  by  hand,  and  can  make  about  two  to  three  times 
as  many  deliveries  as  a  double-team  truck.  The  cost  of  maintenance 
is  from  $18  to  $25  per  month  for  electricity  and  wear  and  tear  of 
abuiit  $1  per  day.  We  are  in  every  way  well  pleased  with  this  vehicle 
and  think  that  for  any  business  in  which  there  is  both  hauling  and 
hoisting,  such  as  ours,  that  it  is  a  great  saving  and  convenience." 

On  the  other  hand,  the  experience  of  Mr.  Henry  Heide,  the  con- 
fectionery manufacturer,  is  nut  tpiite  so  satisfactory,  for  he  remarks: 
"i  cannot  say  as  much  in  favor  of  my  automobiles  as  I  would  like  to. 
It  would  be  all  right  if  there  was  not  so  much  difficulty  with  repairs, 
which  adds  considerably  to  the  expense  as  well  as  preventing  as  free 
I'.se  as  we  would  like  to  make  of  it.  I  only  have  one  electric  truck 
:m(l  this  does  about  as  much  as  a  double  and  a  single  truck.  Whether 
the  cost  is  any  more  or  less,  I  cannot  quite  state  as  yet,  because  the 
truck  is  only  in  operation  about  nine  months.  My  general  feeling  on 
the  subject  is  that  before  electrical  vehicles  for  business  purposes 
are  entirely  satisfactory,  considerable  improvements  must  be  made, 
p.irticularly  in  regard  to  the  storage  battery.  One  of  my  objects 
in  investing  in  my  truck  was  to  make  the  far-oiT  deliveries,  such  as 
East  New  York,  etc.,  in  order  to  save  the  horses  during  the  hot 
weather.  In  making  these  trips,  however,  I  find  that  we  run  out  of 
electricity  occasionally  before  we  reach  home."  Another  point  of 
view,  again,  is  that  furnished  by  Montgomery,  Ward  &  Co.,  the 
famous  "mail  order"  people,  of  Chicago :  "We  have  to  say  that  we 
have  but  one  electric  truck  in  commission  at  present,  although  we 
have  several  more  ordered,  undelivered.  The  one  we  have  had  in 
use  during  the  past  three  weeks  has  so  far  proven  very  satisfactory, 
the  work  that  it  does  being  all  that  we  could  expect.  It  bandies 
almost  double  the  amount  of  freight  that  a  team-draw  truck  can  do 
in  a  given  length  of  time,  and  at  less  expense  for  maintenance.  We 
find,  however,  some  objection  to  it  among  the  teamsters  and  the 
Teamsters'  Union,  of  Chicago,  who  seem  prejudiced  against  an 
innovation  of  this  nature,  but  we  believe  that  within  a  short  time,  by 
diplomatic  conduct,  this  prejudice  will  be  done  away  with  and  ma- 
chines electrically  equipped  will  prove  successful  and  extensively 
used  in  this  and  other  cities  of  the  W'est." 

John  B.  Ellison  &  Sons,  of  Philadelphia,  writes  :  "We  are  using 
one  electric  wagon,  for  delivery  of  packages  from  our  New  York 
store,  and  the  amount  of  work  done  by  it  is  considerable,  as  it  covers 
practically  the  whole  business  section  of  the  city,  each  day.  The 
actual  cost  we  find  to  be  about  the  same  as  we  formerly  paid  for 
hauling  by  means  of  horse  and  wagon.  We  are  very  well  satisfied 
with  the  work  that  our  electric  wagon  is  doing,  as  it  covers  more 
ground  in  less  time  than  by  our  former  method  of  delivering."  Gold- 
enberg  Brothers  &  Co.,  importers,  New  York  City,  say:  "We  have 
two  electric  delivery  wagons,  which  we  use  daily  from  8  A.  M.  to 
6  P.  M..  almost  continually.  As  to  the  probable  or  actual  cost  of  the 
service  we  can  give  you  no  definite  information  at  present,  as  we 
have  not  had  them  long  enough  to  give  any  accurate  estimate.  We 
feel  thoroughly  satisfied  with  the  service  we  are  getting  from  them, 
and  they  are  a  success  as  far  as  our  use  of  them  up  to  the  present 
has  demonstrated."  In  this  connection.  C.  C.  Shayiie.  the  furrier,  of 
New  York  City,  says  that  the  electric  truck  bought  last  November 
is  very  satisfactory  ami  that  they  can  do  more  work  with  it  than 
with  a  wagon  and  team  of  horses. 
.\   batch   of  brewers  mav   next   be   considered.     The   Isaac   Leisy 
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Brewing  Company,  of  Cleveland,  say:  "We  have  been  using  our 
electric  truck  since  February  daily,  making  from  two  to  three  trips 
per  day.  Since  it  has  been  running  we  had  no  repair  bills  to  pay. 
The  capacity  of  the  truck  is  5  tons,  and  we  can  recommend  the 
electric  truck  as  giving  entire  satisfaction."  The  Christian  Feigen- 
^Iian  lager  concern,  of  Newark,  N.  J.,  write :  "Our  experiment  has 
hardly  been  of  sufficient  duration  to  gi\e  us  an  idea  of  the  prac- 
licability  of  the  machine.  So  far  as  making  deliveries  in  good  time 
and  covering  distances  is  concerned,  everything  has  been  satisfactory. 
\\\'  ha\x',  however,  experienced  more  or  less  tire  trouble  and  some 
minor  difficulties  with  our  batteries  in  the  line  of  breaking  bands 
and  defective  cells.  We  arc  keeping  very  close  watch  of  what  our  ma- 
chine is  doing,  and,  no  doubt,  in  the  course  of  several  months,  we 
will  be  able  to  get  a  better  idea  of  the  cost  of  repairs,  etc.,  in  order 
that  we  can  make  comparison  between  horses  and  the  electric  truck 
as  regards  expense  of  maintenance,  etc.,  at  which  time  we  will  be 
pleased  to  give  you  the  result  of  our  experiment." 

A  concern  that  has  experimented  a  good  deal  in  the  truck  line  is 
the  Mi)xie  Nerve  Food  Company,  of  New  England,  from  whose  New 
York  office  we  liave  the  following  data :  "Our  experience  with  elec- 
tric trucks  and  wagons  has  not  been  very  great.  We  ha\e  used 
during  the  last  few  years  several  steam  machines  of  different  makes 
with  varied  success,  but  on  the  whole  they  have  not  been  satisfactory. 
We  have  found  that  there  is  something  out  of  repair  with  them 
about  all  the  time,  and  it  requires  a  regular  engineer  to  take  charge 
of  them.  We  have  only  one  electric  wagon.  This  wagon  has  been 
in  constont  use  with  us  for  over  a  year  and  has  been  used  for  various 
purposes,  but  usually  to  transport  goods  to  our  various  stations, 
located  in  Harlem,  Newark.  Brooklyn  and  Mt.  Vernon,  and  at  the 
I)resent  time  we  are  making  two  trips  daily  to  One  Hundred  and 
Twenty-fifth  Street,  Harlem,  and  two  trips  to  our  Brooklyn  station 
daily,  loaded  both  ways.  During  our  busy  season  last  summer  we 
used  to  use  this  wagon  16  or  18  hours  a  day  and  during  the  entire 
time  it  has  only  been  laid  up  two  days  for  repairs,  which  was  for 
cleaning  the  battery.  This  is  excepting  an  accident  which  occurred 
to  the  machine  last  season  when  it  was  run  into  by  an  electric  car. 
The  cost  of  maintenance  so  far  has  been  very  small,  barring  this 
accident.  We  should  say  that  the  cost  of  all  the  repairs  so  far  had 
not  exceeded  $50.  Up  to  the  present  time  the  machine  has  not  re- 
quired new  batteries  or  tires,  which  of  course  will  bring  up  the  cost 
of  maintenance  considerably.  We  are  not  in  a  position  to  state  at 
the  present  time  just  what  it  would  cost  for  maintenance  for  an 
entire  year. 

"This  class  of  vehicle  has  been  entirely  satisfactory  to  us  and 
we  shall  probably  install  several  more  of  them  in  the  near  future. 
One  reason  why  these  vehicles  appeal  to  us  in  jjarticular  in  this  kind 
of  a  business  is  that  wdien  the  weather  is  the  hottest  we  are  the 
busiest  and  have  to  cover  our  routes  more  often  than  any  otiier 
time.  It  does  not  matter  how  hot  the  weather  is,  the  electric  wagon 
is  ready  to  go  and  it  can  be  pushed  to  its  utmost  capacity,  as  the 
weather  does  not  affect  it  as  it  does  horses." 

Two  letters  reach  us  from  Pittsburg.  One  is  from  the  Ohio  & 
I'iltsburg  Milk  Company,  which  says:  "We  have  one  electric  de- 
livery wagon,  which  has  capacity  of  1,500  pounds.  We  consider  that 
it  does  the  work  of  what  three  single  wagons  would  do.  We  have  no 
idea  of  what  the  cost  for  operating  it  is  as  we  have  not  yet  had  it 
lung  enough  to  gi\e  the  average  cost  of  expense  on  it.  We  think  very 
nnicli  of  the  wagon  and  would  certainly  get  more  of  them  imme- 
diately if  we  were  located  in  a  level  city.  Our  machine  does  all  the 
work  that  is  claimed  for  it,  but  these  hills  in  this  town  are  an  awful 
strain  on  it :  f)esides  the  streets  are  paved  too  rough  for  fast  speed. 
For  a  city  like  yours  we  think  they  are  just  the  thing."  The  other 
letter  from  Pittsburg  is  that  of  the  Seely  Manufacturing  Company, 
who  deal  in  and  supply  automobiles,  and  have  a  Westinghouse  charg- 
ing plant  with  a  capacity  of  eight  vehicles  on  charge  at  once.  They 
say:  "We  have  at  present  in  use  in  Pittsburg  three  electric  delivery 
wagons  and  one  electric  truck.  One  of  the  delivery  wagons  and  the 
truck  are  at  present  doing  as  nnich  work  as  any  three  teams,  but  the 
other  two  electric  delivery  wagons  are  smaller  ones,  and  do  not  do 
as  much  work.  In  the  former  two  instances,  the  expense  of  operating 
the  carriage  is  practically  nothing  except  the  salary  of  the  operator, 
which  is  about  $60  a  month,  as  both  companies  make  their  own 
power,  and  therefore  their  expense  of  charging  is  reduced  to  a  mini- 
mum. We  can  only  see  one  future  for  this  class  of  vehicle,  and  that 
is  a  successful  one." 

It  will  be  seen  from  the  above  voluntary  testimonials  that  the  elec- 


tric truck  situation  is  far  more  cheering  and  hopeful  than  many  of 
our  readers  have  been  inclined  to  believe,  and  that  the  attitude  of  the 
purchasing  public  toward  them  is  thoroughly  cordial. 


Improvement  in  Searchlights. 

The  accompanying  illustrations  show  searchlights  with  a  new  and 
improved  device  for  spreading  or  converging  the  light  at  will  by 
means  of  dispersion  lenses.  The  lenses  are  mounted  in  two  light 
brass  semi-circles,  as  sho.wi  in  Fig.  i.    These  semi-circles  are  pivoted 


FIG.     I. — .SE.M^CIlI.IGHr. 

so  that  they  may  be  rotated  through  an  angle  of  90%  or  a  quarter 
circle.  The  two  small  handles  shown  on  the  top  of  the  cylinder  are 
for  turning  the  lenses.     When  placed  in  the  first  position  the  lenses 
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present  a  surface  only  one-half  inch  thick  to  the  rays  of  light.  This 
small  amount  of  surface  detracts  nothing  from  the  brilliancy  of  the 
light  which  emerges  in  a  solid  straight  beam.  By  turning  the  handles 
through   an  arc  of  a   circle  of  C)0°.  the  lenses   are  swimg  around  as 
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slidwii  in  I'iK.  -      All  llic  IikIiI  Ii.is  in  imw   pass  iIihiukIi  tlic  Icm!<c!<, 
and  it  is  spread  oin  aiiiirilinK  Ui  llu"  curvature  nf  the  lenses. 

It  miikIiI  l)e  aililid  that  the  dispersion  lenses  are  pcrnian<iitl\ 
nuiunted  in  the  scanhliKhl  cylinder,  and  trinuniuK,  eleaninK.  eli,, 
are  readily  aci'inuplislied  without  reimtvuiK  tlirni  The  dour  contain 
iiiK  the  plane  ^lass  is  jell  in  position  and  not  removed  at  all  In  th'.' 
illustralitins  the  (i\nss  door  has  heen  ptit|ioscl\  swuiik  h'lck  io  show 
liie  interior  of  the  searciiliKht. 

These  searchliRhls  arc  mailc  hv  the  C  .irli^ic  \  I'liuli  Company,  Cin- 
cinnati, Ohio. 


Gas  litiKinc  Type  Dynamos. 


The  most  exacting  service  re(|uired  of  a  gas  engine  is  in   driving 
an  electric  dynamo.     The  e.vplosive  nature  of  tiie  discharge  tends  to 


GAS  ENGINE  TYPE  DVN.VMO. 

make  an  uncvcnness  in  the  power,  sliowing  itself  in  a  llickcring  of 
the  light.  .\  solution  of  this  condition  is  offered  in  the  dynamo  illus- 
trated herewith,  which  is  niannlactured  by  the  Holuirl  Electric  Man- 
ufacturing Company,  of  Troy.  X  ^■.  In  it  the  weight  is  applied  where 
most  effective,  and  the  Hy-wheel  is  sufficiently  heavy  to  carry  over 
tlie  irregularities  of  any  gas  engine.  .A  fly-wheel  of  this  size  requires 
the  additional  support  of  a  tliird  lu-aring.  The  manufacturers  state 
that  hundreds  of  these  dynanius  are  now  in  constant  service  with 
a  great  variety  of  gas  engines  vuuler  widely  varying  conditions,  but 
up  to  the  present  no  engine  has  been  found,  however,  impulsive  or 
irregular  in  its  speed,  that  will  not  give  a  light  when  connected  with 
the  dynamo  free  from  the  amioying  fluctuations  w  liich  affect  the  sight 
and  nerves. 


Power  Motor. 


The  accompanying  illustration  shows  a  power  motor  manufactured 
by  Messrs.  J.  Jones  &  Son.  64  Cortlandt  Street.  New  York  City.  In 
its  design  it  follows  the  lines  of  machines  for  use  on  electric  lighting 
circuits.  With  a  set  of  dry  batteries  it  supplies  an  outfit  for  the  oper- 
ation of  sewing  machines.     .-Kmong  other  uses  to  which   it   may  be 


•All   Improvement  in   Incandcsccni  Lamps. 

I'lmn  the  lieginning  of  incandescent  lighting  a  |ioMit  ni  ccoiioniy  of 
the  incandescent  lamp  to  which  considerable  atlention  has  been  given 
is  that  relating  to  tlie  decline  of  candle  power  and  current  elhciency 
with  the  life  of  the  lamp.  As  far  l)ack  as  ten  or  more  years  ago  it 
was  pointed  out  that  after  a  lamp  has  readied  a  certain  age  it  is 
economy  to  "smash  it"  and  sul)stilnte  a  new  lamp.  This  conclusion 
followed  from  the  fact  that  asi<le  from  the  reduced  illumination,  the 
cost  per  unit  of  light  increased  largely  l>cyond  a  certain  life. 

In  most  of  the  large  central  stations  the  policy  lias  been  adopted 
of  removing  lamps  when  they  have  declined  to  So  per  cent,  of  the 
initial  r.ited  c:iii<lle-power.  As  lamps  may  continue  lo  burn  at  still 
further  reduced  candle-power  and  still  less  efficiency  for  hundreds 
ol  hours  beyond  this  point.it  will  be  seen  that  to  carry  out  this  methoii 
properly  involves  either  photometric  measurements  of  lam|)s  in  serv- 
ice— which  is  impracticable — or  keeping  a  life  record  of  all  such  lamps. 

The  Bryan-Marsh  Company  announces  that  as  the  result  of  a  study 
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CANDLE-POWER   CURVES. 

of  the  characteristics  of  incandescent  lamps  affecting  their  life,  it 
has  been  enabled  to  develop  a  lamp  which  exhibits  the  remarkable  and 
important  property  of  burning  out  when  it  has  declined  approximately 
_'o  per  cent,  in  candle-power.  The  accompanying  curve  was  con- 
structed from  a  test  of  i6-cp,  3. 5- watt  lamps  of  this  type,  the  actual 
average  efficiency  being  about  3.41  watts  per  candle-pov\er.  It  will 
be  noted  that  the  burning  out  appears  to  occur  a  little  below  the  80 
per  cent,  line,  but  this  is  obviously  better  than  having  a  sharper  decline 
in  candle-power  during  the  early  period  of  life,  and  then  holding  on 
to  a  burning  out  point  which  in  most  lamps  is  not  reached  until  the 
candle-power  has  declined  to  from  60  to  70  per  cent,  of  the  initial 
rated  candle-power.  The  candle-power  curve  shows  that  the  average 
hours  in  which  the  Bryan-Marsh  lamp  reached  80  per  cent,  were 
813,  while  the  average  hours  to  the  point  of  burn-out  were  914.  While 
the  lamps  thus  lived  100  hours  beyond  their  useful  life,  this  is  a  great 
advantage  over  lamps  which,  while  not  having  a  longer  life,  during 
that  life  drop  from  30  to  40  per  cent,  of  their  initial  candle-power 
before  burning  out. 


Cast  Copper  for  Castings  for  Electrical  Apparatus. 


The  many  places   where  copper  castings   for  electrical   apparatus 
can  not  only  be  used  to  much  better  advantage  than  rolled  copper 


POWER    MOTOR. 

applied  are  the  driving  of  models,  jewelers'  lathes,  dental  drills,  phono- 
graphs, etc.  In  design  and  mechanical  construction  it  is  stated  to  be 
i.i  every  respect  equal  to  larger  power  machines.  The  fact  that  it  is 
adapted  for  use  in  connection  with  a  dry  battery  is  a  strong  recom- 
mendation for  its  application  to  many  domestic  purposes. 


COPPER  CASTINGS. 

from  the  point  of  mechanical  construction,  durability  and  economy, 
but  furthermore,  are  absolutely  necessa^J^  will  readily  occur  to  the 
electrical  engineer.  In  the  past,  the  great  objection  to  such  cast- 
ings has  been  their  decreased  conductivity  as  compared  with  rolled 
copper.      As   everywhere   else,   the   great   desideratum   has   been  the 
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use  of  a  comiiositioii  such  that  all  electrical  losses  would  be  re- 
duced to  a  niitiinium.  This  is  particularly  true  where  large  currents 
are  handled,  as  is  realized  by  all  who  use  electrical  devices;  and  the 
best  is  none  too  good  both  from  the  point  of  economy  and  perfect 
operation. 

The  J.  Lang  Electric  Company,  Chicago,  announces  that  after 
many  years  of  research  and  experimental  work,  it  has  succeeded  in 
perfecting  a  process  by  which  copper  can  be  cast  and  yet  retain  its 
solidity  and  electrical  conductivity.  In  fact,  it  is  said  that  with  cast- 
ings made  according  to  the  company's  process  the  conductivity  is 
one-third  to  one-half  greater  than  with  any  others  produced  on  a 
connnercial  scale.  The  castings  are  perfectly  solid,  and  can  be  made 
of  any  size  or  shape.  The  company  is  also  making  use  of  these  in 
its  entire  line  of  switches,  table-hoards  and  other  devices  manu- 
factured  l)v   it. 


<o  using  the  steam  that  it  is  e.xpanded  to  such  a  point  before  ex- 
hausting into  the  tube  that  its  temperature  is  only  a  very  little 
abine  the  atmosphere. 

An  actual  test  of  this  machine  has  shown  a  speed  of  3.000  strokes 
and  upward  per  minute,  according  to  the  pressure  used — nor  was 
the  temperature  of  the  tube  at  the  end  of  thirty  minutes  raised  so 
nmch  but  what  it  could  be  easily  handled  without  gloves. 


Enclosed  Fuse  Protective  Devices. 


Cleaning   Boilers. 


One  of  the  methods  of  cleaning  boiler  tubes  is  to  rap  the  tube  so 
as  to  give  it  a  frequent  but  not  severe  vibration,  in  such  a  manner 
tiiat  the  more  brittle  and  non-elastic  scale  formation  is  shaken  ofT, 
without  any  strain  being  sustained  by  the  tube. 

The  General  Specialty  Company,  70  Carroll  Street,  Buffalo,  N.  ^'., 
has  devised  a  machine  for  boiler  cleaning  purposes  in  which  the 
motive  power  is  applied  in  the  most  direct  manner,  thus  insuring  th'- 
greatest  speed  of  piston.  The  doidile-acting  knocker  rod  is 
firmly  secured  to  the  former,  and  the  travel  of  the  knocker 
rod  is  so  limited  that  though  it  is  capable  of  exerting  a  suffi- 
ciently hard  enough  blow  on  the  tupbe,  it  cannot  puncture  it 
or  injure  it;  because  even  though  the  tube  were  not  present  to 
stop  the  motion  of  the  rod.  it  would  not  travel  beyond  the 
point  where  the  walls  of  the  tube  would  lie.     This  construction 


No  recent  development  in  electrical  construction  devices  has  met 
with  more  rapid  advancement  and  success  than  the  so-called  enclosed 
fuse,  which  is  to-day  supplanting  nearly  all  forms  of  open  fuse  pro- 
tective devices.  Actual  commercial  exploitation  was  begun  but  a 
few  years  ago,  yet  at  present  the  variety  of  styles  and  types  of  en- 
closed fuse  protective  devices  is  surprisingly  extensive  and  covers 
almost  every  branch  of  electrical  service.  This  is  indicated  by  the 
illustration  herew-ith,  which  shows  some  of  the  different  types  and 
styles  of  "Noark"  enclosed  fuses  and  cut-outs,  which  type  is  made 
by  the  H.  W.  Johns-Manville  Co.  It  is  also  of  interest  to  note  the 
large  ampere  sizes  to  which  these  fuses  have  been  developed  on  the 
various  voltages  in  common  use.  Recent  tests  made  of  "Noark"' 
fuses  on  a  4,ocio-amp.-hour  storage  battery  at  250  volts  have  demon- 


FIG.     I. — BOILER    TUBE    CLEANER. 
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make>  it  possible  to  safely  operate  the  machine  at  boiler  pressure, 
thus  obviating  the  necessity  of  using  a  separate  steam  gauge,  or 
a  reducing  valve  to  lower  the  pressure. 

For  obvious  reasons,  the  body  of  the  machine  must  be  made  con- 
siderabl}-  smaller  than  the  inside  diameter  of  the  tube,  and  this,  in 
connection  with  the  rest  of  the  construction,  necessitates  some  means 
for  accurately  maintaining  the  machine  in  the  axis  of  the  tube.  This 
is  accomplished  by  two  sets  of  centering  lugs,  one  ahead  and  one 
back  of  the  piston,  which  are  forced  out  against  the  inner  surface  of 
the  tube  by  steain  pressure. 

The  undue  heating  of  the  tube  operated  on  is  further  avoided  by 


ENCLOSED   FUSE   PROTECTIVE   DEVICES. 

Si  rated  ,the  entire  efficacy  of  fuses  whose  normal  carrying  capacity 
was  400  amp.  at  250  volts  (100,000  watts).  These  fuses  were  short- 
circuited  dead  on  the  terminals  of  the  battery  and  operated  abso- 
lutely without  smoke,  flash  or  any  demonstration  whatever,  yet  in- 
dicating upon  the  exterior  of  the  tube  their  interior  condition.  Larger 
sizes  are  now  being  developed,  and  it  is  expected  that  they  will  be 
furnished  up  to  1. 000  amp.  in  the  near  future.  As  a  circuit-rupturing 
performance,  the  opening  of  the  enclosed  fuse  capable  of  carrying 
500  or  600  amp.  at  250  volts  absolutely  without  any  external  demon- 
stration or  explosion  whatever,  and  without  in  any  way  affecting  the 
integrity  of  the  tube  or  external  structure,  is  certainly  noteworthy. 
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Wireless  Telejiraph    Instriimencs, 

Hv  Ai  Ki.ANii  Stii-ini;. 
'I'lu-  :u'i-(ini|).'iiiyiiiK  illii-.tralinii'i  slmw  ii  mM  of  wirclt-ss  ti-l('Kr:i|ili 
iiistruiiuiiK  ni;itli-  liy  the  'Ilnima>  \\.  Cl;irk  Wirclt-is  Ti-loKraiili  Coni 
pimy,  of  Dilroii,  Mich,  I-'ig.  I  is  n  iransmittiiiK  inslrnimnt  ion- 
sisiiiiK  of  a  transiniiiiiiK  transformer,  dry  liattcriiN.  tclcxrapli  key 
arul  adjtistalilc  Nphi-ns  or  >|iark  «;ip-  As  will  he  seen,  the  parts  are 
tastefully  arraiiKeil  aixl  are  mounted  on  a  piano-tinished,  hardwood 


the  Alwaler  Kent  Manufaetiu  InK  Works,  ijo  North  Sixtii  Street. 
I'hiladejphia,  have  lirun^^ht  oiii  a  eoinliiiiation  instrument  whieli  i^ 
designed  and  ealiliraled  especially  for  testing  ejieh  cell  se|»arately, 
The  ampere  scale  rea<Is  Jo  jo  and  the  voltage  scale  to  j.  The  voltajfe 
lest  is  made  liy  pl.irinK  the  two  plialile  leads  furnished  with  each 
instnnnent.  on  the  terminals  of  the  haltery.  and  the  amperage  test 
is  ohiained  hy  simply  pressin>{  llii-  Imllnn  on  the  insirmnent,  without 
ch:niKinK  the  leads. 

The  needle  is  li({l)l  .iml  delicately  pivoted,  .md  is  as  nearly  dea<l 
heat  as  is  possilile  to  make  a  small  accurate 
instrmneiit.  Hut  two  seconds  are  re<|uired 
to  hrinn  the  nriijle  lo  risi.     The  instrument 


FIt;.S.     I     .VXD    2. — WIRKI.KSS    TKI.K(;K  \  IMl     .\ri".\K.\TUS. 


I'OCKET    AMMETER. 


hase.  All  the  unsightly  parts  and  electrical  connections  are  con- 
cealed, the  spark-gap,  sphere,  coil  proper  and  key  heing  only  exposed 
to  view.  The  dry  batteries  supplying  the  energy  to  the  coil  or  trans- 
former, are  located  in  the  lower  part  of  the  case. 

The  transmitting  coil  is  of  the  Clark  high-fre<iuency  transforming 
type,  with  primary  and  secondary,  the  insulating  material  heing  of 
the  highest  grade.  The  core  is  so  constructed  as  to  prevent  the 
usual  loss  through  eddy  currents.  The  condensers  are  especially 
well  insulated.  The  vibrator,  seen  at  the  end,  is  fastened  securely  to 
the  coil  head,  and  is  supplied  with  hea\y  platinum  contacts;  it  is 
so  constructed  that  the  adjustment,  once  made,  is  constant. 

The  coil  is  mounted  on  hard-rubber  brackets  with  polished  heads. 
The  secondaries  terminate  at  the  tops  of  the  head  ends.  The  tele- 
graph key  is  coimected  in  the  battery  circuit,  and  when  used  i>y  the 
operator  in  transmitting  messages  in  the  Morse  Code  of  dots  ami 
dashes,  it  e.\cites  the  primary  of  the  coil  or  transformer,  thereby 
causing  rapid  current  alternations  in  the  secondary,  which  give  rise 
to  discharges  at  the  sphere  gap.  The  spheres  are  mounted  on  pillars 
of  polished  insulating  material.  The  secondary  of  the  coil  is  con- 
nected, as  well  as  the  aerial  capacity,  with  a  ground  on  a  gas  or  water 
pipe.  The  aerial  wire  is  otherwise  insulated  from  the  ground  by 
means  of  a  bamboo  fish  pole,  a  hammock  or  wire  cord  suspended  by 
means  of  brass  hooks  holding  the  bamboo. 

The  receiving  instrument  (Fig.  2)  is  made  up  of  the  following 
parts,  mounted  on  an  oak  removable  base:  .A.n  adjustable  Clark 
sealed  coherer  with  a  neat  receiving  stand  or  clip,  which  supports 
the  coherer  and  acts  as  connecting  or  disconnecting  switch  as  well: 
a  special  wound  split  core  relay  of  the  Clark  type,  with  automatic 
tapper;  and  condenser  and  shunt  coils.  The  batteries  for  the  receiv- 
ing and  tapper  circuit  as  well  as  the  shunt  coils,  condensers  and 
tapper,  are  all  concealed  in  the  case  underneath  the  shelf  panel : 
the  relay  head  band  receiver  attachment,  gong,  coherer  and  binding 
posts  for  aerial  and  ground  connections,  together  with  circuit 
switches,  being  the  only  parts  visible. 

Both  instruments  may  be  transported  as  easily  as  a  dress  suit 
case,  being  very  compactly  enclosed  in  a  drab  color  case.  A  tape- 
writing  device  can  be  used  instead  of  the  microphonic  receiver  if  de- 
sired :  with  some  practice,  however,  messages  can  be  received  faster 
with  the  latter. 


is  of  ])articular  service  for  use  with  gasoline  automobiles  and  launches, 
,is  it  shows  exactly  the  condition  of  the  battery.  It  is  substantially 
constructed  on  scientific  principles  and  on  the  workmanship  no  pains 
have  been   spared. 


Motors  for  Driving  Standard  Maciiine  Tools. 

In  the  discussion  of  the  direct-conneclion  of  electric  motors  to 
individual  machine  tt)ols,  it  is  usually  taken  for  granted  that  the 
machine  tool  will  be  adapted  for  such  connection;  in  other  words, 
that  the  usual  design  of  tools  will  be  sufficiently  departed  from  to  fit 
tluMii  for  operation  by  electric  motors.     Ii  is  interesting  to  note  that 

the  F.  Bissell  Company,  of  To- 
ledo, Ohio,  has  taken  up  the 
matter  of  devising  a  connec- 
tion whereby  any  standard 
electric  motor  may  be  used 
with  any  standard  lathe,  and 
very    simply   applied    to    lathes 


Pocket  Volt  Ammeter. 


There  has  been  a  good  demand  for  a  small,  accurate  moderate- 
priced  ammeter  and  voltmeter  for  testing  batteries,  especially  in  the 
case  of  electric  ignition  of  gasoline  engines.     To  meet  this  demand. 


.MOTOR    AD.APTEU    TO    LATHE. 


already  in  use  and  driven  by  belting.  The  accompanying  illustration 
shows  a  lathe  thus  fitted.  By  this  method  the  manifold  advantages 
of  the  electric  drive  may  be  secured  without  the  expense  of  pur- 
chasing and  installing  a  new  lathe. 


NEWS  OF  THE  WEEK. 


Financial  Intelligence, 


Till':  \\KP:K  in  wall  STRF-:KT.— Dullness  characterized  the 
stock  market  throughout  the  week  and  the  volume  of  transaction> 
was  at  a  low  level.  The  public  is  holding  off  and  large  professional 
operators  were  inactive.  The  market  was  devoid  of  feature,  though 
further  declines  were  noted  in  industrial  specialties.  The  interior 
is  lieginning  to  call  for  funds  with  which  to  move  the  crops  and 
considerable  foreign  money  was  loaned.  The  United  States  Steel 
stocks  were  rather  heavj'  though  not  active,  and  there  was  quite  a 
little  manipulation  in  .Amalgamated  Copper,  which  to  some  extent 
reflected  the  strength  of  c()])per  stocks  in  the  London  market.  The 
downward  movement  of  tractions  was  checked,  and  there  was  a 
firmer  tendency.  Brooklyn  Rapid  Transit  made  a  net  gain  of  i% 
points,  closing  at  4SH,  which  was  a  fraction  below  the  highest  point 
of  the  week.  Metropolitan  Street  Railway  closed  with  a  gain  of  ^ 
of  a  point,  at  114,  this  being  ^  point  below  the  highest  figure  of  the 
week.  There  was  little  business  done  in  General  Electric,  but  it  was 
on  an  advancing  market,  the  closing  price  being  164.  which  was  also 
the  highest  of  the  week,  and  a  net  gain  of  2  points.  Western  Union 
closed  at  83M.  !4  of  a  point  higher  than  the  closing  quotation  of 
last  week.     Following  are  the  closing  (|U<>tations  of  September  I  : 


NKW  YORK. 


Aug.  25    Sept.  1 

American  Tel.  &  Cable 7ii  7!) 

\merlcan  Tel.  &  Tel 133 

American  Dist.  Tel 25  23 

Brooklyn  Rapid  Transit    . .      45H  45^4 

Commercial  Cable 

Electric  Boat 15  11 

Electric  Boat  pfd 40  40 

Electric  Lead  Reduction . .   .       V4         m 

Klectric  Vehicle fi  (i 

Electric  Vehicle  pfd  Jl  « 


Auk.  io   Sept.  1 
...  162         163 


General  Electric.   . . 

dudson  River  Tel 

.Metropolitan  St.  Ry 112%  114W 

N.  E.  Elec.  Veb.Trns 

N.  Y.&N.  J.  Tel 

Marconi  Tel 3 

Western  Union  Tel 84>i  83'4 

Westinghouse  com 1H5  1B4 

Westinghouse  pfd 170  170 


BOSTON. 


Aug.  25    Sept.   1 
American  Tel.  &  Tel  134  133 

Cumberland  Telephone 

Edl8on  Elec.  Ilium 

General  Electric 1B2H 

Western  Tel.  &  Tel  13  13 


Aug.  25    Sept.  1 
Western  Tel.  &  Tel.  pfd...        80  82 

Mexican  Telephone V4  IM 

New  ICngland  Telephone   ..  123  123 

Mass,  Elec.  Ry HH         21K 

Mass.  Elec.   Ry.  pfd 7!)  80 


PHILADELPHIA. 


American  Railways 

Elec.  Storage  Battery  .  . . 
EHec.  Storage  Battery  pfd . 
Elec.  Co.  of  America 


Aug.  25  Sept.  1  Aug.  25  Sept.  1 

..     ..  Phila.  Traction «5H        951« 

Phila.  Electric  !!?*  fi^ 

Phila.  Rapid  frans 


57 
57 


56^ 

m 

CHICAGO. 


Central  Duion  Tel 
Chicago  Edison. .. . 
Chicago  City  Ry... 
Chicago  Tel.  Co  ... 
National  Carbon 


Aug.  25  Sept.  1 


....  165 
. ...  123 
.   ..     26 


165 

20 


Aug.  25  Sept.  1 

National  Carbon  pfd »5  88 

Metropolitan  Elev.  com 

Union  Traction  5  4 

Union  Traction  pfd.   .....     30 


BROOKLYN  R.VPID  TR.\NSIT.— The  published  statement  of 
Brooklyn  Heights  earnings  shows  a  surplus  equal  to  1.67  per  cent 
on  Brooklyn  Rapid  Transit  stock.  This  is  not,  however,  a  true 
presentation  of  the  results  for  the  year  on  Brooklyn  Rapid  Transit 
stock  since  certain  items,  notably  the  interest  on  Brooklyn  Rapid 
Transit  bonds,  are  not  shown  in  the  report  of  the  operating  com- 
pany, but  everything  considered  it  is  not  improbable  that  the  full 
pamphlet  report  of  the  Rapid  Transit  Company  will  show  results 
about  as  good  as  those  indicated  by  that  of  the  Heights  Company. 
The  most  notable  feature  in  the  statement  is  the  increase  of  $832,- 
000  in  gross  earnings  being  a  growth  of  7.2  per  cent  over  the  pre- 
ceding year.  Operating  expenses  figure  6i .  i  per  cent  of  gross,  but 
when  the  property  becomes  thoroughly  modernized  it  is  not  too 
much  to  expect  that  this  shoidd  be  reduced  to  50  per  cent.  Such 
a  rate  for  operating  last  year  would  have  meant  a  surplus  larger 
I'.v  $i.,?74.yi9  than  that  actually  shown  or  an  additional  ,^  per  cent 
on   Brooklyn  Rapid  Transit  stock. 

BELL  TELEPHONE  FIN.ANCES.— Some  interesting  figures 
have  lieen  made  on  .\tnerican  Telephone  &  Telegraph  finances.  .At 
$50  per  suliscriber,  the  Bell  companies  will  this  year  earn  about  $70,- 
000,000  gross  and  $19,000,000  net.  The  direct  net  earnings  of  the 
.American  Telephone  &  Telegraph  Company,  from  its  long-distance 
service  this  year  will  probably  be  $2,000,000.  .Adding  one-half  the 
net  earnings  of  the  sub-companies,  $0,500,000.  the  result  is  $11,500,000 
net  earnings  of  the  parent  company.  This  is  equivalent  to  10  per  cent 
on  the  $109,685,000  stock  eligible  t<i  dividends  this  year,  and  to  8 
per  cent,  on  the  $131,628,200  stock  issued.  The  money  expended 
for   new    construction    will    probably   yield    about    10   per   cent.      In 


ig02  construction  expenditures  by  the  Bell  companies  were  $.?7..336,- 
000.  The  output  of  instruments  was  624.714,  and  the  number  of 
new  subscribers  was  257,336.  At  $50  per  subscriber,  the  gross  earn- 
ings fi-om  new  construction  would  be  $12,866,000,  and  net  earnings 
(29  per  cent,  of  gross)  $3,730,000,  or  about  10  per  cent,  of  the  amount 
spent  for  construction. 

ELECTRIC  BOAT.— TIk-  directors  of  the  I'Llectric  Boat  Com- 
pany have  declared  the  first  dividend  on  the  company's  preferred 
stock,  an  event  which  had  been  long  looked  forward  to  by  many  of 
the  stockholders.  The  dividend  is  a  cpiarterly  one,  and  amounts 
to  2  per  cent,  being  payable  October  I.  .A  director  of  the  company 
stated  that  the  dividend  for  a  full  year  has  been  set  aside  in  bank 
so  that  there  may  be  no  question  of  a  continuation  of  these  quarter- 
ly i)ayments  for  a  twelvemonth  at  least.  The  company  is  said  to 
be  doing  a  very  satisfactory  business  with  various  European  gov- 
ernments, which  have  purchased  a  considerable  number  of  the  sub- 
marine boats  manufactured  by  the  company,  and  it  is  from  this 
source  that  the  Electric  Boat  Company  derives  its  principal  profit. 

INTERURBAN  STREET  RAILWAY.— It  is  reported  that  the 
financial  departments  of  the  constituent  companies  of  the  Inter- 
urban  Street  Railway  are  to  be  consolidated  under  the  general  di- 
rection of  a  comptroller,  an  office  recently  created,  and  that  C.  N. 
Duf?y,  secretary  and  auditor  of  the  Chicago  City  Railway  Company, 
has  been  selected  to  fill  the  new  office. 

WESTERN  TROLLEY  ROADS  PROSPEROUS.— It  is  stated 
that  all  of  the  trolley  lines  throughout  Ohio,  Indiana  and  Michigan 
will  show  phenomenal  earnings  for  August.  Six  of  these  interurbans 
will  show  over  30  per  cent,  increase  when  compared  with  last  year 
and  20  when  compared  with  July  of  this  year.  One  line  .shows  an 
increase  of  50  per  cent. 

Commercial  Intelligence, 

THE  WEEK  IN  TRADE.— Trade  conditions  appeared  to  be 
somewhat  irregidar,  due  to  the  backwardness  of  crops  in  some  sec- 
tions, damage  reports  from  others  and  uncertainty  as  to  the  monetary 
outlook.  The  best  reports  as  to  corn  crop  results  came  from  the 
Southwest.  Insect  damage  in  Texas  has  given  a  less  satisfactory 
turn  to  cotton  crop  reports,  which  are,  however,  still  better  than 
last  year's.  Fall  trade  in  favorably-situated  sections  compares  well 
with  that  of  a  year  ago.  There  are  still  complaints  of  car  conges- 
tion. In  the  iron  trade  some  uncertainty  is  still  noticeable,  although 
there  is  a  somewhat  better  feeling  in  the  trade,  and  it  is  thought  that 
prices  have  reached  the  lowest  level.  Trade  reports  from  St.  Louis, 
Kansas  City  and  most  Southern  points  are  highly  satisfactory  as 
regards  fall  trade  in  dry  goods,  shoes,  hardware  and  lumber.  .At 
Chicago  business  is  better  and  more  buyers  from  Kansas,  Nebraska 
and  Iowa  are  in  the  city.  The  lumber  trade  is  jiicking  up  somewhat. 
Railway  gross  earnings  for  the  first  three  weeks  of  August  will 
exceed  those  of  ig02  by  about  ij  per  cent.  The  business  failures 
for  the  week  ending  .August  27.  as  rejiorted  l)y  Bradstrcct's.  num- 
bered 142,  against  166  the  week  previous  and  140  the  corresponding 
week  last  year.  In  copper  there  were  signs  of  w-eakening  on  the 
part  of  certain  members  of  the  latest  bull  movement.  It  is  said  that 
official  figures  are  being  cut  from  V^c.  to  -}^c.,  according  to  grade  and 
other  conditions,  and  that  consumers  are  still  buying  from  hand 
to  mouth.  The  closing  official  quotations  are  as  follows:  Lake, 
'3j4c.  to  I3^c. ;  electrolytic,  i3->^c.  to  i3Mc- :  casting  stock.  13^-^0. 
to  13V2C. 

NIAGARA  FALLS  POWER.— The  Niagara  Falls  Park  &  River 
Railway  Company,  in  Victoria  Park.  .Niagara  I*"alls.  Out.,  is  greatly, 
increasing  its  output  of  power  for  railway  purposes.  For  some  years 
past,  two  big  generators  in  this  power  house  have  been  run  to  supply 
power  for  the  customers  of  the  Canadian  Niagara  Power  Company. 
On  July  V  the  leases  for  these  machines  expired,  and  since  that  time 
they  have  been  removed,  and  arc  being  replaced  by  new  machines  of 
much  greater  capacity.  New  dynamos  for  railway  inirposes  will  also 
be  installed. 

BALL  ENGINE  ORDERS,— Dravo,  Doyle  &  Co.,  Pittsburg  rep- 
resentatives of  the  Ball  Engine  Company.  Erie,  Pa.,  have  recently 
received  an  order  from  the  National  Tube  Works,  Pennsylvania 
Department,  for  a  700-hp  horizontal  cross-compound  Corliss  engine, 
direct-connected  to  an  alternator.  The  Birmingham  Water  Works, 
of  Birmingham.  .Ala.,  are  about  to  install  two  loo-hp,  direct-con- 
nected engines  furnished  them  by  the  Ball  Engine  Company. 
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THK  tiol  l)\  .\M  i:.\.\'  COMl'.WV,  i.-o  l.ilK-iiy  Sirccl,  Ni-vv 
^'l•^k,  winch  cmiciTn  ads  as  c-X|ii>rl  sales  tnaiiaKcr  for  a  iitiinlicr  of 
Anifricaii  niaiiiilaiiiirrrs  nf  electrical  ciiuipiiiciK,  Mipplics,  etc.,  is 
about  til  M-i)(l  a  representative  t<<  the  Hawaiian  Islands,  Chnia  ami 
Japan,  the  I'hilippinc  Islands,  Australia  and  India,  with  a  view  ti> 
opening  agencies  in  those  parts  o(  the  world 

AUGUST    rAII.UKKS.— R.    (i.    Uun   «;    O..    rep..rl    Hu   o-nimer 
cial   failures  in  the   United  States  in   August,   involviiiK  a  total   in 
tlehtedness    uf   $10,877,78.'.      In    ilie    currespondinK    innnth    last    year 
there  were  S40  failures,  hut   the  liahililies   were  only  $8,o<iH,5.'5.      An 
interesting    feature  of  the  report  deals  with   inanufactuniiK    failures 
In   August   of  this  year  these  lunnbered   J^i.  and   involved  $7,748, 
085,  as  iigainst  -M,i  last  year,  involving  $-'.7()J,i8o.     In  other  coniiner- 
cial  lines  the  losses  were  helow  those  of   August,    K/ij.     In  trailing 
there  were  544  defaults,  wiili  aggregate  lialnlilies  of  $J,()40,,15J,  com 
pared  with  5S0  in  August  last  year  to  the  amount  of  $.?..VW58.     Of 
hanks    and    otiier    lidiiciary    institutions,    eight    suspemled    this    year, 
wuh  liabilities  of  $871,075,  and  last  year  four  similar  defaults  involved 
$i.uvS,75o.      The    analysis    shows,    therefore,    that    in    manufacturing 
industries  alone  were  the  losses  more  severe  than  in  the  correspond- 
ing month  last  year.     .Ml  the  excess  over  the  losses  in  August,  1902. 
was  caused  by  a  few  large  failures  in  iron  and  machinery.    The  total 
losses  in   .Vugust   were  larger  than   in  the  corresponding   month  of 
any  other  year  since  iSi/),  but  the  excess  occurred  in  maiiufacturing 
only. 

Till-;  MEXK  \.\  I.U.HT  &  I'UWER  CO.Ml'A.W.  LIMITED, 
of  which  James  Ross,  of  Toronto,  is  president,  and  F.  S.  Pearson  is 
vice-president  and  chief  consulting  engineer,  reference  as  to  whose 
project  to  transmit  electric  energy  from  its  huge  plant  now  under 
construction  at  Xecaxa.  State  of  Pueblo,  to  Mexico  City  and  neigh- 
borhood, a  distance  of  some  go  miles,  has  appeared  from  time  tn 
time  in  these  columns,  has  just  decided  to  generate  power  at  the 
same  plant  for  transmission  to  El  Oro  and  Tlalpujahua  for  the 
purp<isc  of  operating  the  several  extensive  mines  in  those  regions. 
No  details  regarding  the  ipiantity  of  power  to  be  called  into  recpii- 
sition  are  yet  available,  but  it  is  understood  that  they  will  be  com- 
pleted within  the  next  week  or  so.  and  that  the  company's  engineers 
will  soon  be  on  the  field  making  surveys  for  the  new  transmission 
line,  which  will  be  more  than  too  miles  in  length. 

STROWGER  TELEPHONE  EXCHANGES.— The  Automatic 
Electric  Company,  of  Chicago,  reports  that  its  installing  forces  are 
now  engaged  in  equipping  the  following  plants  with  Strowger  auto- 
matic telephone  apparatus:  Citizens'  Telephone  Company.  Grand 
Rapids.  Mich..  5,000  stations;  Northeastern  Telephone  Company, 
Portland.  Me..  2,500  stations:  St.  Marys  Telephone  Company,  St. 
Marys.  Ohio.  500  stations:  Cleburne  Telephone  Company,  Cleburne, 
Texas.  640  stations ;  Southern  Telephone  Construction  Company. 
Columbus.  Ga.,  700  stations ;  University  of  Illinois,  Urbana,  50  sta- 
tions; L'niversity  of  Chicago,  50  stations;  Armour  Packing  Com- 
pany, St.  Louis,  Mo.,  45  stations;  Union  Telephone  Company.  Lim- 
ited, Woodstock.  New  Brunswick,  Canada,  no  stations.  .\11  of 
these  will  be  in  operation  in  a  few  weeks. 

CROCKER-WHEELER  ORDERS.— The  National  Malleable 
Castings  Company,  of  Chicago,  has  recently  purchased  a  3C)0-kw  gen- 
erator of  Crocker- Wheeler  make  for  direct-connection  to  a  Buckeye 
horizontal  cross-compound  engine.  This  new  set  will  be  used  to 
replace  four  direct-connected  units  of  foreign  manufacture.  The 
Malleable  Castings  Company  has  about  300  hp  in  Crocker-Wheeler 
motors  for  factory  equipment.  The  Oliver  Typewriter  Company, 
of  Woodstock.  111.,  is  adopting  electricity  for  power.  It  has  just 
placed  a  contract  with  the  Crocker-Wheeler  Company  for  a  130-kvv 
generator  and  a  large  number  of  inotors.  Charles  L.  Brown,  of 
Chicago,  has  been  retained  as  consulting  engineer  for  the  installation 
of  the  equipment. 

PROPOSED  EXTENSIVE  CONVERSION  OF  CHILIAN 
R.\ILWAY. — The  Chilian  Government  Railway  authorities  are 
seriously  considering  the  question  of  taking  advantage  of  abundant 
water  power  by  converting  large  sections  of  the  steam  railways  in 
that  part  of  the  world  into  electricity.  It  is  proposed  to  change 
the  line  running  from  Santiago,  the  capital  of  the  Republic  to 
Talca.  located  about  150  miles  south.  W.  R.  Grace  &  Co..  i  Han- 
over Square.  New  York,  look  after  the  interests  of  the  General 
Electric  Company,  on  the  west  coast  of  South  America,  while  the 
business  of  the  Westinghouse  people  is  taken  care  of  liy  J.  K. 
Robinson. 

INCANDESCENT  LAMP  FACTORY  FOR  MEXICO— A  fac- 
tory is  to  be  built  in  Mexico  City  which  will  be  devoted  to  the 
manufacture  of  incandescent  lamps  in  Mexico  City.  It  will  be  the 
first  plant  of  its  description  in  the  southern  republic.  A  company 
has  been  organized  in  Mexico  for  the  purpose  of  carrying  on  the 
enterprise.  Its  capital  is  $100,000.  A.  Chaillet,  some  time  technical 
manager  of  the  Shelby  (Ohio)  Electric  Company,  is  primarily  in- 
terested in  the  company.     The  initial  capacity  of  the  plant   will  be 


i.oou  lamps  daily.     Besides  catering  to  Mexican  trades,  it  is  intended 
III  make  a  bid  for  export  biisincsb. 

II.  T.  I'AISTJ'l  CO. -The  recent  purchase  i>(  a  pottery  by  the 
II.  T.  I'uisic  Co.,  of  Philadelphia,  together  with  the  expansion  of  our 
I  leelrieal  supply  business,  has  necessitated  tile  active  services  in  the 
home  olliee  of  the  secretary,  E.  A.  Jenkins.  He  has  heretofore  had 
charge  of  the  Western  olliee  and  warehouse,  with  headqiiarler.s  al 
11/)  South  Desplaiiies  Street,  Chic.igo.  The  company  has  secured 
the  v.iliiable  services  of  Mr.  James  VVoKT,  Western  sales  manager  of 
the  New  ^'ork  Insulated  Wire  Company,  who  will  conduct  the 
I'aiste  Western  business  at  the  same  address  in  connection  with  his 
present  well  known  wire  agency. 

"SOO"  I'OWI'.K  CANAL.  The  engineers  figures  ii:iine  ^M.OUO 
as  the  actual  cost  of  ihe  repairs  to  the  Michigan  Superior  power 
canal,  at  Saiilt  .Ste.  Marie,  and  $45,000  as  the  cost  of  additional 
construction.  At  the  lime  the  leak  occurred,  months  ago,  exaggerated 
rumors  had  it  that  the  cost  would  run  high  in  the  hundreil  thousancis 
of  dollars.  The  canal  is  stated  to  now  be  about  in  readiness  for 
lin'Mmg  on  the  water  again,  whenever  the  management  shall  sec  fit. 
I  he  Union  Carbide,  which  under  its  contract  is  the  biggest  customer 
of  the  company  for  power,  is  expitted  to  be  ready  for  operation  about 
October  1. 

ISOLATED  TURBINE  EQUIPMENT.— The  first  isolated  steam 

lurbmc  (<|uii)inent  in  Chicago  has  been  started  up  in  the  |)acking 
plant  of  Sclnvartzchild  &  Sulzberger,  the  installation  consisting  of 
a  De  Laval  turbine  and  a  Northern  twin  generator.  A  test  made 
was  eminently  satisfactory  and  jiromises  much  as  being  a  satisfactory 
example  of  the  practicability  of  steam  turbine  practice.  The  equip- 
ment will  probably  carry  a  24-hour  load,  including  the  Sunday  load. 
riu  (lay  load  will  be  shared  with  a  generator  unit  driven  by  a  recip- 
rocal engine.  Tin-  turbine  ((luipment  has  a  capacity  of  200  kw  at 
goo  r.p.m. 

MACHINE  TOOLS  WANTED.— The  Thomas  E.  Clark  Wireless 
Telegraph  &  Telephone  Company,  of  Detroit.  Mich.,  has  been  doing 
so  large  a  business  it  is  compelled  to  enlarge  its  manufacturing  itlant. 
and  it  is  now-  in  the  market  for  the  necessary  tools  for  making  wire- 
less apparatus.  The  plant  recpiired  includes  wood  working  ma- 
chinery, brass  working  machinery,  monitor  and  automatic  lathes, 
etc.  Mr.  T.  E.  Clark,  the  president,  has  been  in  New  York  the  past 
week  on  business  connected  with  this  increase  of  capacity,  and  speaks 
\ery  hopefully  as  to  the  demand  for  wireless  apparatus. 

A  MEXICAN  TELEPHONE  SYSTEM.— An  extensive  telephone 
system  is  to  be  constructed  and  operated  by  American  interests  in 
the  City  of  Guaymas,  Hermosillo  and  other  cities  located  in  the 
State  of  Sonora,  Mexico.  The  Sonora  Telephone  Company  has  been 
organized  under  the  laws  of  Arizona  for  the  purpose  of  carrying  out 
the  project.  L.  W.  Mix,  Edward  Titcomb,  W.  E.  Bristol  and  C.  C. 
Kingsley.  all  of  Nogales.  and  F.  E.  Moiiteverde,  of  Hermosillo.  are 
the  principal  parties  interested  in  the  undertaking.  The  company 
has  power  to  operate  elsewhere  in  Mexico  if  desired. 

ANOTHER  BIG  MEXICAN  HYDRAULIC  PLANT.— A  project 
is  on  foot  to  build  another  large  hydraulic  plant  in  the  State  of 
Jalisco,  Mexico,  for  the  purpose  of  generating  electric  energy  for 
various  purposes.  The  concession  has  been  granted  by  the  Mexican 
Governtnent  to  Facundo  Perez,  of  Mexico  City.  The  franchise 
permits  of  the  utilization  of  10.000  liters  of  water  per  second  from 
the  Santiago  River.  The  concessionaire  is  also  authorized  to  build 
telegraph  and  telephone  lines  in  the  same  State. 

WIRE.  SWITCHES,  ETC.,  FOR  JAPAN.— Francis  A.  Cundill, 
of  90-96  Wall  Street,  who  represents  the  American  buying  interests 
of  the  British  electrical  engineering  and  contracting  firm  of  L.  J. 
Healing  &  Company.  Yokohama,  received  orders  by  last  mail  for 
insulated  copper  wire,  switches,  etc.,  for  shipment  to  the  Far  East. 
The  wire  will  be  supplied  by  the  National  India  Rubber  Company, 
of  Bristol,  R.  I.  The  switches  will  come  from  the  Perkins  Electric 
Switch  Manufacturing  Company. 

EQUIPMENT  FOR  SANYO  RAILWAY,  JAPAN.— The  Sanyo 
Railway  Company,  through  the  Japanese  house  of  Mitsui  &  Co., 
New  York,  has  awarded  an  order  to  the  General  Electric  Company 
for  the  250-kw.  alternating-current,  three-phase,  60-cycle  generator, 
for  which   American   and   European  bids   were  called  recently. 

GERMAN  LIGHTING  EQUIPMENT  FOR  PEKIN  PALACE. 
— F.  C.  Jenkins,  an  Englishman,  but  long  domiciled  in  Germany,  has 
secured  the  contract  for  the  entire  electric  lighting  plant  to  be  in- 
stalled in  the  Pekin  Palace,  China.  The  equipment  will  be  of  alter- 
nating-current type. 

THE  PLUNGER  ELEVATOR  COMPANY  has  just  closed  a 
contract  through  its  New  York  sales  agent,  Mr.  W.  L.  Lawton,  17 
Battery  Place,  for  ten  elevators  for  the  new  factory  building  of 
Eaton.  Cole  &  Burnham  Co..  of  Bridgeport.  Conn. 
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SOME  C  &  C  CONTRACTS.— Tlic  C  &  C  lilc-ctric  Company 
reports  receipt  of  a  large  number  of  contracts,  principally  for  large 
sized  generators  and  motors,  from  various  parts  of  the  country. 
The  Brooklyn  Cooperage  Company  has  ordered  a  75-kw,  also  a  60- 
kw.  C  &  C  generator  for  direct  connection  to  iio-hp  and  90-hp 
engines,  to  be  built  by  the  .\nies  Iron  Works,  Oswego,  N.  Y.  The 
order  also  calls  for  three  C  &  C  motors,  aggregating  loo-hp  capacity. 
The  equipment  will  be  used  for  both  light  and  power.  The  Otsego 
Hotel  Company,  which  is  to  build  a  large  hotel  in  Jackson.  Mich., 
has  requisitioned  for  two  50-kw.  generators  for  direct  connection  to 
12  in.  by  12  in.  Ames  engines.  This  outfit  will  be  used  for  lighting 
purposes.  Colonel  H.  A.  Dupont,  of  Wilmington,  Del.,  has  ordered 
a  225-kw.  belted  generator  for  lighting  and  power  use  in  a  new 
Chicago  factory  building.  The  Reeves  Engine  Company,  of  Tren- 
ton, N.  J.,  has  sent  in  an  order  for  a  7S-kw.  generator  for  direct 
connection  to  one  of  its  own  engines.  This  outfit  will  be  installed 
in  the  Trenton  Fire  Clay  &  Porcelain  Works  for  light  and  power 
purposes.  The  Miller  Lock  Company,  of  Frankford,  Pa.,  has  or- 
dered a  50-kw.  belted  generator  and  a  40-hp  motor  for  light  and 
power  use.  The  Rogers  Locomotive  Works,  Paterson.  N.  J.,  have 
just  sent  in  the  third  order  for  a  150-kw.  direct  connected  generator 
to  be  used  for  power  purposes.  Seven  motors,  varying  from  7.5  hi) 
to  50-hp  cajjacity  each,  have  been  ordered  for  installation  in  the  new 
Hotel  Belmont,  Forty-second  Street  and  Park  Avenue,  New  York. 
They  will  be  used  for  driving,  heating  and  ventilating,  the  apparatus 
being  furnished  by  Howard  &  Morse  and  the  B.  F.  Sturtevant  Co. 
The  Continental  Mills,  a^  Lewiston,  Me.,  will  be  equipped  with  four 
C  &  C  belted  generators  of  55-kw  capacity  each,  for  light  and  power 
use.  The  Illinois  Sewing  Machine  Company,  of  Rockford.  111.,  has 
ordered  a  150-kw.  generator,  which  will  he  driven  by  a  225-hp  engine 
of  Corliss  type  manufactured  at  the  Murray  Iron  Works,  of  Bur- 
lington, la.  This  equipment  will  be  used  for  both  light  and  power. 
The  Salisbury  Light,  Heat  &  Power  Company,  of  Salisbury,  Md., 
has  ordered  a  ioo-l<\\.  belted  dynamo  for  installation  in  an  extension 
to  its  plant. 

AMERICANS  TO  BUILD  ELECTRIC  RAILWAY  ACROSS 
NICAR.\GUA. — An  American  syndicate  has  been  formed  for  the 
purpose  of  building  an  electric  railway  system  right  across  Nica- 
ragua. Central  .America.  Pittsburgers  are  primarily  interested  in 
the  project.  T.  M.  Latimer,  president  of  the  Lindmore  Land  Com- 
pany, and  the  Anglo- .American  Potteries  Company,  of  Pittsburg,  is 
the  chief  party  concerned  in  the  enterprise.  Others  largely  inter- 
ested are  Isham  Sedgwick,  of  the  United  Coffee  Company,  and  C. 
T.  Manning,  who  is  the  Nicaragua!!  representative  of  R.  G.  Dim 
&  Co.  The  Nicaragnan  steam  railroad,  which  was  built  about  a 
year  ago  by  British  capitalists,  and  is  now  owned  and  operated  by 
the  Nicaragua!!  Government,  will  be  acquired  by  the  syndicate.  The 
li!!e  runs  fro!ii  Port  of  Corinto  on  the  Pacific  Ocean  to  Granada  on 
the  Lake  of  Nicaragua  via  Chi!!andega.  Its  length  is  161  iniles. 
The  road  will  be  electrically  converted,  and  is  to  be  operated  ii!  con- 
nection with  a  !!ew  electric  road,  which  will  join  the  existing  one 
at  Managua  aiid  extend  to  the  .Atlaiitic  Ocean,  having  terminals  at 
Monkey  Point  attd  Perlas.  The  third-rail  syste!!!  will  be  eiiiployed. 
The  present  Nicaragua  road  is  i!arrow  gauge.  It  will  he  standard- 
ized as  well  as  the  new  line.  The  le!!gth  of  the  system  will  be  about 
500  miles.  The  power  house  will  be  co!!structed  at  Matagalpa, 
where  there  is  an  abundance  of  water  power  available.  The  tiew 
system  will  be  constructed,  it  is  ai!ticipated,  at  the  rate  of  about 
100  miles  per  annum,  so  that  it  will  take  about  5  years  to  complete. 
Each  scctiiiii  will  be  placed  in  service  as  soon  as  finished.  Branch 
lines  are  prciposcd  to  be  built  so  as  to  comtect  with  roads  in  Hon- 
duras and  Costa  Rica. 

CARS  FOR  PERU,  BRAZIL  AND  PORTO  RICO.— The  John 
Stephen--i)n  Company,  of  Elizabeth,  N.  J.,  and  the  Peckham  Manu- 
facturing Con!pany,  New  York,  have  just  secured  another  contract 
for  car  bodies  and  trucks  for  use  on  the  electric  traction  system 
now  being  built  under  the  supervision  of  A.  W.  McLimont  on  be- 
half of  the  General  Electric  Coitipany,  between  Lima  and  Callao. 
The  present  contract  calls  for  four  ten-bench  open  cars.  The  trucks 
will  be  of  the  four-wheel  type.  The  G.  E.  motors  will  be  of  35- 
hp  capacity  each.  The  Tijuca  Electric  Railway  Company,  Brazil, 
has  ordered  two  Peckham  trucks  to  be  fitted  with  G.  E.  motors  of 
38  hp  each.  The  company  is  increasing  its  rolling  stock.  The  car 
bodies  will  be  built  in  Brazil.  No  additional  power  house  equip- 
ment will  be  purchased  at  present.  The  San  Juan  Light  &  Transit 
Company,  which  is  controlled  by  the  electrical  engineering  and  con- 
tracting firm  of  J.  G.  White  &  Co.,  has  requisitioned  for  three  pairs 
of  Peckham  maximum  trucks,  equipped  with  G.  E.  motors  of  50-hp 
capacity  each,  for  use  on  its  electric  fraction  system  at  San  Junn. 
Porto  Rico. 

THE  PL.ATTE  RIVER  CANAL  POWER  TRANSMISSION 
PROJECT  IN  NEBR.\SKA.— Messrs,  J.  F.  Kelly.  T.  W.  Klonian 
and  C.  B.  Vance,  of  New  York  City;  W.  J.  C.  Kenyon.  general  man- 


ager, and  VV.  S.  King,  chief  engineer,  of  the  South  Omaha  Stock 
Yards  Company ;  L.  D.  Richards,  of  Fremont,  and  H.  E.  Babcock, 
of  Columbus,  have  been  going  over  the  plans  and  routes  of  the 
power  transmission  project  for  the  development  of  electric  power 
from  the  Platte  River,  for  transmission  to  Omaha  and  intervening 
points.  Two  separate  schemes  are  under  consideration,  the  site  of 
one  being  near  Fremont,  Neb.,  and  the  other  near  Columbus,  Neb. 
It  is  understood  that  capitalists  interested  in  the  packing  house  in- 
dustries have  taken  up  the  project  and  the  John  F.  Kelly  Engineering 
Company,  of  New  York  City,  has  been  called  upon  to  go  over  the 
plans  already  drawn  up  by  the  local  engineers  and  to  decide  upon 
the  more  feasible  of  the  two  and  make  careful  estimates  of  the  costs. 
Upon  the  decision  of  the  experts  will  depend  the  selection  of  the 
route  and  the  practicability  of  the  scheme  determined.  Should  the 
experts  report  favorably  on  either  proposition,  it  is  said  there  will 
be  no  trouble  in  securing  funds  to  finance  the  deal.  Local  parties 
estimate  the  probable  cost  as  about  $3,000,000. 

VARIOUS  EQUIPMENTS  FOR  PHIL.ADELPHIA.— The  elec- 
trical engineering  and  contracting  firm  of  Keller,  Pike  &  Co.,  Phila- 
delphia, Pa.,  has  just  placed  an  order  for  the  lighting  equipment  to 
be  installed  in  the  University  of  Peimsylvania  gymnasium,  Phila- 
delphia. It  will  consist  of  two  50-kw.  C  &  C  dynamos,  direct  con- 
nected to  7S-hp  Harrisburg  engines.  Francis  Brothers  &  Jellett, 
general  electrical  contractors,  of  Philadelphia,  have  placed  orders 
for  the  generators  to  be  installed  in  the  new  Mint,  Realty  Build- 
ing and  the  Majestic  Building,  Philadelphia.  Two  75-k\v.  C  &  C 
machines  will  be  put  in  the  former  building,  and  two  75-kw.  and 
one  50-kw.  generators  will  go  in  the  Majestic.  The  Hotel  Vendig 
is  to  have  a  50-kw.  C  &  C  generator  direct  connected  to  a  Harris- 
burg engine  of  standard  type  and   12  in    by  11   in.  dimensions. 

HARRISBURG  ENGINE  ORDERS.— Mackenzie,  Quarrier  & 
Ferguson.  120  Liberty  Street,  New  York,  which  concern  represents 
the  Harrisburg  Foundry  &  Machine  Works,  has  secured  a  contract 
from  the  Domestic  Sewing  Machine  Company,  of  Newark,  N.  J., 
for  a  1 50-hp  Harrisburg  standard  engine  for  direct  coimection  to  a 
lOO-kw.  Westinghouse  generator.  The  equipment  is  intended  for 
lighting  purposes.  The  Rogers  Locomotive  Works,  of  Paterson, 
N.  J.,  have  ordered  a  22S-hp  engine  for  direct  connection  to  a  150- 
kw.  generator  of  C  &  C  build.  The  West  Point  Naval  Academy 
has  requisitioned  for  a  75-hp  Ideal  engine,  to  be  direct  connected 
for  lighting  use  to  a  Westinghouse  generator.  The  Harrisburg  peo- 
ple have  now  over  60  engines  of  various  sizes  under  construction  at 
their  works. 

TRANSMISSION  IN  OHIO.— The  Noblesville  Hydraulic  Com- 
pany, Noblesville,  Ind.,  has  awarded  the  contract  to  the  Lefflcr  Wheel 
Company,  of  Springfield,  Ohio,  for  six  50-in.  turbine  wheels  for 
$14,500;  and  to  the  National  Electric  Company,  of  New  York,  for 
the  generators  and  dynamos  for  $18,500.  The  company  is  con- 
structing an  electric  light  and  power  plant  a  few  miles  north  of 
the  city  and  proposes  operating  it  by  water  power  from  White  River. 
It  is  estimated  that  each  turbine  wheel  will  generate  350  hp.  thus 
furnishing  over  2,000  hp  for  transmission  to  the  city.  .A  dam  17  ft. 
b.igh  is  ncaring  comi)letion. 

ELECTRICAL  EQUIPMENT  FOR  OHIO  QUARRIES.— An 
extensive  electrical  equipment  is  to  be  installed  for  the  purpose  of 
operating  all  the  machinery,  etc.,  at  the  Ohio  Quarries  Company's 
quarries  at  North  Amherst,  O.  Two  200-kw.  generators  have  been 
ordered  from  the  C  &  C  Electric  Coinpany  for  direct  connection  to 
300-hp.  engines  to  be  built  by  A.  L.  Ide  &  Sons,  Springfield,  111.  A 
35-hp  C  &  C  motor-dynamo  set  has  been  ordered,  also  three  6o-hp 
C  &  C  motors  and  a  similar  number  of  12-hp  machines  will  be  in- 
stalled. 

EQUIPMENT  FOR  NEW  B.  &  O.  SHOPS.— The  new  shops 
of  the  Baltimore  &  Ohio  Railroad,  now  luuler  construction  at 
Greenwood,  Pa.,  are  to  be  electrically  equipped.  The  contract  for 
the  boilers — 1,000  hp  in  four  units  of  250-hp  each — has  been  given 
to  Thayer  &  Co.,  39-41  Cortlandt  Street.  New  York.  They  will  be 
built  bv  the  .Aultman  &  Tavlor  Machinerv  Company,  of  Mans- 
field, d. 

ELECTRIC  HOISTS  FOR  H.\M  BURG-AMERICAN  DOCKS. 
— Several  electrically  operated  hoisting  equipments  are  to  be  in- 
stalled in  the  new  .American  docks.  Hobokcn,  N.  J.  So  far  six  hoists 
have  .been  ordered  from  the  Consolidated  Iron  Works,  Hoboken. 
They  will  be  operated  by  C  &  C  motors  of  35-hp  capacity  each. 

TWO  HUNDRED  CARS  FOR  B.  R.  T— The  Brooklyn  Rapid 
Transit  Company  has  just  ordered  200  special  M.  C.  B.  trucks  from 
the  Peckham  Manufacturing  Company,  26  Cortlandt  Street,  New- 
York,  for  ele\ated  service.  They  will  be  equipped  with  Westing- 
house  motors. 

THE  IRON  CITY  ENGINEERING  COMPANY,  Pittsburg. 
Pa.,  has  secured  a  contract  for  the  entire  electrical  equipment,  in- 
cluding pole  line  work,  for  the  town  of  Rockwood,  Pa. 
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DIRECTORY    OF    ELECTRICAL   ASSOC!/ 
TIONS.  SOCIETIES.  ETC. 


Amkniiam  I'.i  r>  thih  iumk  ai.  SoiiriY  Srcirliiry,  I',  J,  Rcrd,  gjg  I'lirnlntil 
Slirri,  riiiliiilrl|>liiii,  I'n.  \rxl  inrrtiiiK  NinRiirn  l'°all»,  \.  Y.,  Srpl.  17,  iH 
tiiul    10,    1003, 

AMfNKAN  KLtCTRo'l'iirHAi'Miic  AsRDi  I A  T  toN .  SciTclary,  Dr.  ('.  K.  Skin- 
itri.  New  llavrn,  Conn.  Xrxt  nicrlinii,  Atlantic  City,  N.  J.,  Sriitrniber  11, 
.'.I   anil   ^'4,    140J. 

Amf.hican  Indtituti  or  Klkctricai.  Kni-.inkkrii.  Srcrctnry,  Kalpli  VV. 
ri>|'<".  «S  l.ilicrly  Strcrt,  New  Ycirk. 

AutKU'AN  Okukk  or  Stkam  KMiaNKKKsi.  Secretary,  l-'roiik  C.  Ki»c,  10  Kcil- 
crni  Street,   I'illiiliiirK,  I'n. 

.XMrNU'AN  Raii.way.  Mkciianu'ai.  Si  Ki.Kt'TRUAi.  .\»sociArios.  Secretary, 
Waller  .Mower,    u  W'ooilwaril  .\ve.,   Detroit,   Mich. 

.\MKNirAN  STRKKr  Kaii.uay  .'VssuriATiiiN.  Secretary,  T.  C.  I'ennington,  joao 
Stale    Street,    CliictiKo, 

.\ssociATioN  or  KnisoN  li.i  i'MiNATiN(i  l"i>M PANiKs.  Secrelnry.  W  .  II.  Ii'lni 
son,  IMlilndelphia,  l*a.  \r\t  meeting,  Thoiisanil  Islamls,  N.  Y.,  Scptinil>er  8, 
q  anil   10,   igoj. 

Association  ok  Kau.way  Tklf.ckai-ii  Sui'kki.vtenoents.  Secretary.  I'.  \V. 
Drew,  Colby  and  .Xliluill  IliiiMini;.  Milwaukee.  Wis.  Next  nieelins.  Indianap- 
olis,   Ind.,  June    15,    igo4. 

Canapian  KLttCTRICAL  .\ssociATiON.  Secretary,  C.  II.  Mortimer,  Toronto, 
Ont.      .Next   meeting,   Hamilton,  Ont.,    igo^. 

Kncine  BriLDERs'  .-\ssociATioN  OK  THE  I'nitep  States.  .Secretary,  1".  I'. 
Iile.  Springfield.  111.  Next  meeting.  December.  1003.  Date  and  place  to  be 
announced    later. 

International  .-\ssociation  of  Mixicipal  Klectricians.  Secretary.  I-'rank 
I\    l*"oster.    Corning.    N.    ^'. 

Interstate  Independent  Telephone  .\ssociation.  Secretary,  K.  M.  Cole- 
man, Louisville,  Ky.     Next  meeting,  Cbicago,  III.,  December  8,  g  and   10,   1903. 

Iowa  Telephone  .\ssociation.  Secretary.  C.  C.  Dcering.  Des  Moines,  la. 
.\nniial   meeting.    Des  Moines.    March   8.    1904. 

Magnetic  Ch'b.  New  York.  N.  Y.  .Secretary.  K.  T.  Murpliy.  195  Itroadway, 
New  York  City.  .-Xnniial  nieetins.  .Secom!  Thursday  in  January:  meetings, 
.\pril,  June  and    November. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  \Y.  H.  Morton.  44  \Yhitesboro  Street,  Utica,  N.  Y.  Next  meeting 
St.  Louis,  Mo.,  September   14,    15  and    16,  1904. 

New  England  Street  Railway  Cll'b.  Secretary,  J.  II.  Neal,  lioston. 
Mass.      Meetings,  Fourth   Thisrsday  of  each   month,  July  and  August  excepted. 

New  York  Electrical  Society.  Secretary,  C  H.  Guy.  114  Liberty  Street, 
New  York. 

National  Electric  Light  .\ssohatiox.  Secretary.  Ernest  11.  Davis.  Wil- 
liamsport.   Pa.     Next  meeting,    Boston,    Mass.,   May   or  June,    1904. 

Northwestern  Electrical"  Association.  Secretary,  T.  R.  Mercein,  85 
Michigan  .Street.  Milwaukee,  Wis.  Next  mcetinK.  Milwaukee,  Wis.,  Jan.  20, 
1904. 

Ohio  Electric  Light  .\ssociation.  Secretary,  J.  H.  Perkins,  Youngstown, 
Ohio.     Next  meeting,  Columbus,  Ohio,  October   13,   14  and   15,    1903. 

Old  Time  Telegraphers'  &•  Historical  Association  and  Society  of  L'nited 
States  Military  Corps.  Secretary,  John  Brant,  195  Broadw-ay,  New  Y'ork. 
Next  meeting,  Milwaukee,  Wis.,  September  23,  24  and  25,  1903. 

Pennsylvania  Street  Railway  .\ssociation.  Secretary,  Charles  H.  Smith, 
Lebanon,    Pa.      Next    meeting,    Williamsport,    Pa.,    September   23,    1903. 

Southern  Indiana  Telephone  Association.  Secretary,  E.  W.  Pichardt, 
Huntingburg,    Ind. 

Southwestern  Electrical  Association.  Secretary.  G.  \Y.  Cooper,  Okla- 
homa City,  Okla.  First  Semi-Annual  meeting,  Oklahoma  City,  October  9 
and    10,    1903. 

Southwestern  Gas.  Electric  &  Street  Railway  Association.  Secretary, 
Frank  E.  Scovill,  Austin,  Texas. 

Street  Railway  Accountants'  Association  of  .\merica.  Secretary,  W.  B. 
Hrockway,  40   Morris  Street,   Y'onkers,  N.  Y. 

Street  Railway  Association  of  the  State  of  New  York.  .Secretary, 
Henry  A.  Robinson,  621  Broadway.  New  York.  Next  meeting,  Syracuse,  N. 
Y.,  October  6  and  7,  1903. 

The  Electrical  Trades  Society  (Meml)er  National  Electrical  Trades  Asso- 
ciation). Secretary,  A.  P.  Eckert,  39  Cortlandt  Street,  New  Y'ork.  Board  of 
Directors  meets   second    Friday   of  each   month. 

United  Electrical  Contractors'  Associatio.v  of  New  York  State.  Sec- 
retary, William  J.  Davis,  Ithaca,  N.  Y.  Next  meeting,  New  York  City,  Jan- 
uary,   1904. 
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III'N  rS\ll.l.l'.,  .\l..\.  1  lie  llunlavllle  ti  I  lunlrmville  Telephone  (  onipany 
will  build  n  ih-niile  extennlim,  The  Ainericnn  Telephone  Coinpuny  wdl  niao 
liulld  an  rxiennion   to   New    .Market. 

W(IO|ll..\M),  CM..  .\  new  lelephone  line  ii  to  be  built  from  Winlem 
which  will  connect  with  the  farmer*'  linen  nl  Mndiuin,  Wiwidland  and  Smc- 
rnmentii  and  private  linea  nt   Arlmckle  and   Coluaa. 

DOVKK,  DEL.  .\  chnrtrr  liaii  been  Kranted  to  the  William  Kbbilla  Electric 
Company,  with  a  capital  mock  of  $ijo,uoo,  in  own  telephone  liiiea  and  tele- 
phone   appliancea    and    other    devices.      The    company    ia    from    Cleveland.    Ohio. 

.\TIIE.NS,  (i.\.  The  ,\daina  Telephone  nyatein  ipf  Stewart  County,  <>a,,  hna 
extende«l   to  ColiimbuH. 

DUIII.I.N,    (l.\.      The    Dublin    lelephone   exchange    and    the    long   dialaiue    Irl 
ephone    lines,    inclinling    ibe    lines    lo    .San'lemville,    WriKhlaville,    Tennillr    un<l 
Kittrell,  the  line  to   .Xdrian   and   the  line   to   Macon   and    Dexter  have   l>ecn   pur- 
chased   by    the    Dublin    Telepbone    Company,    which    in    conipoaed    prinrigially    of  - 
Messrs.    .Malcom   I).  Jones,  (jf   .Macon,  and   F.    F.   Scarborough,  of   Dublin, 

S.W.S.N.N.MI,  (;.\.-  A  charter  has  been  applied  for  the  .Southern  Long  Din- 
tance  Telegraph  St  Telephone  Company.  The  applicatirm  atatea  that  the  pur- 
poses of  the  new  company  are  to  build  and  operate  telegraph  and  tele|>hone 
lines  within  the  .State  of  Georgia,  an<l  the  pro|>osed  capital  stock  is  placed  at 
$ioo,f>oo.  with  privilege  of  increasing  to  $1,000,000.  The  incorpfirators  arc  J. 
11.  Kstill,  W.  .S.  Hisbee.  Herman  Myers,  11.  I'.  Smart,  J.  Paulsen,  Leopold 
Adier.   W.  W.  Gordon,  Jr.,  and  John   Flannery. 

.MOWKAGUE,  ILL.-  Harry  Odell  and  A.  C.  Doty  have  purchased  the 
Odell  tele|>bone  plant  as  equal  partners,  Oscar  Odell  retiring  from  the 
business. 

SHELBY VILLE,  ILL.  The  Queen  City  &  Shelby  County  Mutual  Telepbone 
Company  has  been  ftjrmed,  capital  $10,000.  Incorporators:  J.  I*'.  Ulmer,  S.  A. 
kicbardson,  J.   H.   Thomas. 

W.\UKE<;.\.\,  ILL. — Mr.  Chauncey  G.  Ilellick  is  preparing  plans  for  a 
fireproof  telephonic  exchange  to  be  built  at  Waukegan  for  the  Chicago  Tel- 
ephone Company.     It  will  cost  $20,000. 

l-'REEPORT,  ILL.— The  New  Telephone  Company  announces  the  comple- 
tion of  a  line  from  Freeport  to  I>cna,  connecting  with  the  Pearl  City 
independent    lines   and    various   towns  on    that    system. 

1!R.\1)F()R1).  ILL.  The  -Milo  &  Bradford  Telephone  Company  has  in- 
creased its  capital  stock  from  $3,000  to  $20,000.  The  increase  was  voted  at  a 
special    meeting   of   the   stockholders,    for   the   purpose    of   expansion. 

G.VLESHURG,  ILL.— The  Ideal  telephone  exchange,  which  was  completed 
less  than  two  years  ago,  has  grown  and  now  operates  nearly  50  miles  of  wires. 
There  are  now   135  shares  of  stock  and  the  same  number  of  subscribers. 

MONMOUTH,  ILL.--The  annual  meeting  of  the  Monmouth  Telephone 
Company  has  been  held  and  by  the  report  the  recepits  for  the  past  year  were 
shown  to  be  $10,833.74,  and  the  expenditures  within  this  amount.  Among  the 
items  of  expenses  is  one  of  $3,306.34,  for  the  extension  of  the  system. 

FOWLERTON,  IXD.— The  Bell  Telephone  Company  is  putting  in  a  new 
switchboard  here. 

PLE.\S.\NT  LAKE,  IND.— The  Farmers'  Telephone  Company  is  putting 
up  a  metallic  line  from  Angola  to  this  place,  also  to  Hamilton. 

FORT  W.-\YNE,  IND.— The  National  Telephone  Company,  of  which  the 
Home  Company  of  this  city  is  a  part,  is  building  a  new  copper  line  that  will 
give   through   connection    from    Fort   W'ayne    to    Indianapolis. 

INDIANAPOLIS,  IND.— The  Fisher  Telephone  Company,  of  Hamilton 
County ,  has  been  incorporated  for  $5,000.  The  directors  are  T.  A. 
Fisher,  Thomas  A.   Beaver,  J.   A.   Noury,   X.   G.   Manship   and  A.    C.   Harrison. 

INDI.\NAPOLIS,  IND.— The  Swayzee  Co-operative  Telephone  Company  has 
been  formed,  capital  stock  $6,000,  by  Eugene  T.  Ireland.  Harrison  Mark.  Z. 
Hambler,  Clement  I.  Goble.  Rue  P.  Henley.  William  II.  Amnion  and  C.  C. 
Pence. 

LOGANSPORT,  IND.— The  Home  Telephone  Company  and  the  Case 
County  Telephone  Construction  Company  have  effected  a  reorganization  of  the 
company,  which  is  now  composed  solely  of  Logansport  men.  The  Fort 
Wayne  parties  have  sold  their  interests.  The  cajiital  stock  has  been  increased 
to   $350,000. 

CHICK.ASHA,  I.  T. — The  new  telephone  system  inaugurated  by  the  To- 
peka  &  El  Reno  Telephone  Company  has  commenced  operations.  Since  this 
company  i>urchased  the  local  exchange  it  has  expended  over  $5,000  in  over- 
hauling and  changing  and  the  system  has  been  practically  renewed  throughout. 

OGDEN,  IA. — The  town  has  voted  to  grant  a  franchise  for  a  telepbone 
exchange. 

TORONTO,  IA. — The  Clarence  Telephone  Company  will  build  a  line  south- 
west  from  here. 

MUSCATINE,  IA. — The  Muscatine  Telephone  Company  has  been  formed. 
Capital   $1,200. 

OTLEY,  IA. — The  Otley  Telephone  Company  has  been  incorporated  with 
a  cai'ital  of  $5,000. 

BURLINGTON,  IA. — The  ^lodern  Telephone  Company,  of  Burlington,  has 
incorporated;   capital    $300,000. 

DES  MOINES.  IA. — The  Butler  County  Telephone  Company  has  been  in- 
corporated with  $10,000  capital. 

DES  MOINES,  I.\. — The  West  Liberty  Telephone  Company  has  increased 
its   capital    from   $10,000   to    $25,000. 
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KLTIUICX,  lA. — The  Ruthvcn  Teliplume  Kxchangc  Company  has  been 
incorporated  with   $20,000  capital  slock. 

OTTL'.MW'.V,  I.\.— The  Iowa  Telephone  Com|iany  has  a  site  for  the  erec- 
tion  of  a  modern  central   exchange   building. 

CII.XRTKR  OAK,  I.\.  -The  Crawford  County  Telephone  Company  will  es- 
tablisii    a    first-class    local    and    long    distance    system. 

ni'.S  MOl.NKS.  I.\. — The  .Mutual  Telei)hone  Company  will  arrange  to  ex- 
penti    $100,000    to   $150,000    in    improvements    to    its   system. 

.\LGOXA,  lA. — The  Burt  Telephone  Company  has  recently  added  three 
short  rural  lines  to  its  system.      Its  patrons  now   number   149. 

I)ES  MOI.N'ES,  lA.  — Krom  West  Point,  the  German-American  Telephone 
Company   will   build   lines  to   Lowell,    Montrose  and    Fort   Madison. 

SHKI.HV,  I. \.— Amended  articles  of  the  Shelby  Independent  Telephone  Com- 
pany iiave  been  filed,  increasing  the  stock  from  $10,000  to  $25,000. 

WWTEKLOO,  I.\.— The  council  has  granted  the  desired  franchise  for  the 
luwn  Telephone  Company  which  will  proceed  to  rebuild  its  local  system. 

.\irSCATINE,  I.\. — Plans  have  been  prepared  by  H.  W.  Zeidler,  architect, 
for   a   building   for   the    Iowa   Telephone   Company,    which    will   cost   $6,000. 

D.WK.VPORT,  lA. — The  capital  of  the  New  Independent  Telephone  Com- 
pany has  been  increased  to  $150,000.  Extensive  improvements  will  be  made 
and   the    line  may   be  extended   to   .St.    Louis. 

IOWA  CITY,  I.\.— -Manager  .\.  J.  I'rcsson,  of  tlie  Johnson  County  Tele- 
phone Company,  is  interested  in  a  $500,000  transaction.  The  money  must  be 
secured  by  the  Cedar  Valley  Telephone  Company  for  the  prosecution  of  vari- 
ous   im])rovements,    to    be    contemplated    by    the    big    organization. 

DODGE  CITY,  K.-\.\'.— The  Dodge  City  Telephone  Company  is  extending 
its  line. 

ATCHISO.X,  KAX. — Theodore  Gary  has  purchased  a  controlling  interest 
in  the  exchange  at  Atchison.  Kan.  The  Atchison  exchange  has  iioo  telephones 
now  in  use.  The  company,  of  which  Mr.  Gary  is  president,  will  spend  $25,000 
in   improving  and   extending   the   service  within   the  next   four   months. 

COVIXGTON,  KY.— Bids  have  been  advertised  for  the  sale  of  a  franchise 
for  the  construction  of  a  telephone  and  messenger  system  in  the  city  of  Cov- 
ington,   the    franchise   to   run    for    twenty    years. 

I''R.\XK1'"<)RT,  KY. — The  Independence  Telephone  Company,  of  Kenton 
County,  with  $5,000  capital,  has  filed  incorporation  articles  with  the  Secretary 
of  State.  .John  M.  Chambers,  W.  T.  Loomis,  .\lvin  Perry,  C.  M.  Perry  and 
Jiilin    I,.    \'est  are  the  incorporators. 

l'()KTI..\XD,  ME. — The  Cumberland  Tclephunc  Company  has  been  or- 
ganized at  Portland  for  operating  telephones  and  telegraph  lines;  capital  stock 
$50,000;  paid  in,  $500.  President,  M.  H.  Kelley,  Saco,  Me.;  treasurer,  Alex 
Speirs.    Westbrook,    Me. 

SW.\X'S  ISLAND,  ME.— The  Swan's  Island  Telephone  &  Telegraph  Com- 
pany lias  been  formed  for  constructing  and  operating  telephone  and  telegraph 
lines.  Capital  $5,000,  of  which  $350  is  paid  in.  President,  W.  B.  Lindsay; 
treasurer,  .\.  t.  Smith.  Directors:  W.  B.  Lindsay,  Carlisle,  Pa.;  -A.  C.  Smith, 
Swan's  Island;  II.  W.  Joyce,  I.  W.  Stinsoii.  I..  E.  Joyce  and  M.  W.  Small, 
of   Swan's    Island,    Me. 

PORTL.\.XD,  ME. — The  United  States  government  is  to  connect  all  of  its 
forts  by  telephone  and  work  has  been  commenced  on  the  system  which  will  be 
an  extensive  one,  as  well  as  a  very  expensive  piece  of  work.  Fort  Leavitt,  on 
Cushing's  island.  Fort  Preble,  at  South  Portland,  Fort  Williams,  at  Portland 
Head,  and  Fort  McKinley,  on  Great  Diamond  island,  will  be  joined  by  private 
wires,  having  no  connection  whatever  .vith  the  Xew  England  Telephone  & 
Telcgraiib  Company's  system  which  has  just  l)een  installed  on  Peaks  and 
Clreat    Diamond    islands. 

ELKTOX,  MD. — The  Diamond  State  Telephone  Company  has  built  a  line 
from  Port  Deposit  to  Conowingo.  It  will  connect  with  the  lines  of  Harford 
and    Lancaster   counties. 

C.\.MDEX,  MICH. — The  Camden  Tcleplione  Company  has  started  its  ex- 
change with  a  large  number  of  local  and  rural  subscribers.  Lines  are  being 
built  in  every  direction  and  will  soon  connect  the  northern  towns  of  this 
county   with   the   Ohio  and    Indiana   lines. 

SCHOOLCRAFT,  MICH.^The  stockholders  of  the  Schoolcraft  Telephone 
Company,  at  a  meeting  held  for  the  purpose  of  perfecting  the  organization, 
elected  a  board  of  directors  as  follows:  C.  C.  Duncan,  John  Gilchrist,  I!.  J. 
.Muiin.   W.    R.   Blodgett,   I-".   M.   Smith,   C.   W.    Krum   and   R.   E.   Burney. 

P.\RK  RAPIDS,  .MIXX.— The  Union  Telephone  Company  will  build  an 
-exchange   here. 

D.VYTOX,  MI.XX. — The  Xorthwestert;  Tele|>hone  Company  will  build  a  line 
from   here   to   Itasca   and  connect   with   .Anoka. 

XORTIIFIKLD,  MIXX.  The  .\merican  Telephone  &  Telegraph  Company 
has   been   permitted   to    run   its    lines    into    the    city. 

MORG.\X.  MI.XX.— The  Redwood  County  Rural  rekphone  Company  will 
build  a  line  north  connecting  with  the  Franklin   line. 

\'.\LLI"'\'  CITY,  MI.XX. — .\  new  telei>honc  exchange  with  forty  subscribers 
has  been  installed  here  by  Ora  Beeman.  Connexion  is  made  with  the  Xorth- 
western   long  distance  service. 

FOLEY,  MI.X.X. — The  Maple  Leaf  Telephone  Company  has  been  granted 
a  franchise  for  a  local  exchange.  It  will  connect  with  the  Xorthwestern  lon.g 
distance   line  running   from    St.    Cloud   to   Foley. 

R.XPIDAX.  MIXX.-.\  meeting  of  several  of  the  farmers  of  Rapidan  has 
been  held  for  the  purpose  of  forming  a  local  telephone  company  to  connect 
with  the  Northwestern  line  of  this  city.  C.  A.  Cheney  was  elected  president. 
Wm.   Jamieson,   treasurer,   and   Chas.   Johnson,   secretary. 

BUTTE,  MOXT. — The  Rocky  Mountain  Bell  Telephone  Company  has  com- 
pleted  the   purchase   of   the    lines   and   exchanges   of   the    Montana   &   Wyoming 


Telephone  Comjtany  in  \\  ywming.  extending  from  Cody  to  .Meeteelse  aiu.'. 
Basin.  .Xegotiations  are  on  for  the  purchase  of  lines  in  Montana  embracing 
Red  Lodge  and  Billings  points.  The  new  lines  of  the  Bell  people  will  enable 
one  to  talk  from   ilutte  or  Salt   Lake  to  Cheyenne  and   Denver. 

FREMO.XT,  .XEB. — The  Xebraska  Telephone  Company  will  spend  about 
$10,000  in  improving  its  plant  at  I'remont.  It  will  i>ut  in  a  board  with  1,000 
drops,   among   the    new    improvements. 

NORFOLK,  XEB. — The  Elkhorn  Valley  Telephone  Company  has  fded  ar- 
ticles of  incorporation,  the  princii)al  place  of  business  being  at  Xorfolk.  The 
incorporators  arc  I.  S.  Mahan,  G.  I).  Christoph,  and  G.  .\.  Luikhart.  The  cap- 
ital stock  is  $100,000. 

LINCOLN,  NEB. — Articles  of  incorporation  of  the  \'irginia  Telephone 
Company,  Gage  County,  have  been  filed  at  Lincoln  by  the  incorporators. 
Messrs.  John  A.  Dobbs,  William  Holm,  W.  H.  Stambaugh,  Joel  Dobbs,  W.  J. 
Kiser,  Joseph  Mangus  and  J.  A.  Erickson.  The  capital  stock  is  given  as 
$4,000. 

VERDIGREE,  NEB.— Mr.  Emil  Sliiem,  president;  Mr.  J.  B.  Bates,  vice- 
president,  and  Mr.  B.  Stevenson,  secretary  and  treasurer,  are  the  officers  of 
the  \'erdigrec  Telephone  Company,  which  has  been  organized,  with  a  capital 
of  $1,000,  for  operating  a  telephone  line  between  X'erdigree,  Armstrong  and 
I'isehelville,   Neb. 

FREMONT,  NEB. — On  the  morning  of  August  17  linemen  of  the  Nebraska 
Telephone  Company  (the  Bell  company)  cut  the  wires  connecting  the  Farm- 
ers' and  the  Hooper  exchanges.  This  action  of  the  Xebraska  Company  was 
taken  to  enforce  its  contract  with  the  F'armers'  system,  which  prohibits  the 
latter  from  connecting  with  exchanges  other  than  those  of  the  Bell  comi>any. 
I'our   wires   running  southwest    from    Hooper   were   cut. 

OM.-\H.\,  NJiB. — The  York  County  Independent  Telephone  Comjiany  has 
connected  lines  with  the  Filmore  County  In<lependent  Company,  and  also  with 
the  indei)endent  lines  at  Beaver  Crossing,  Milford  and  Friend,  Neb.  The 
local  independent  company  at  York  has  also  built  east  to  Utica,  where  it  ex- 
pects to  connect  with  independent  lines  giving  connection  with  Lincoln.  North 
it  has  built  into  Stromsburg.  where  it  is  connected  with  the  local  independent 
company,  and  in  a  short  time  will  have  connection  as  far  East  as  South 
Omaha. 

TRENTON,  N.  J. — At  an  expense  of  nearly  $50,000  the  Fire  Committee  of 
Common  Council  is  placing  the  wires  of  Trenton's  police  and  fire-alarm  system 
in  underground  conduits,  hoping  thereby  to  overcome  frequent  interruption  to 
the  service  by  reason  of  storms  and  other  unfavorable  conditions. 

HAMMONTON,  N.  J. — The  officials  of  the  Interstate  Telephone  Company 
are  securing  the  right  of  way  through  Ilammonton  to  erect  their  trunk  lines 
from  Atlantic  City  to  this  place,  where  they  will  connect  with  the  Eastern 
Telephone  Company,  which  will  rebuild  from  Camden  to  this  point.  The  for- 
mer company  has  secured  from  the  Board  of  Freeholders  of  Atlantic  County 
a  franchise  to  build  lines  throughout  Atlantic  County,  while  the  Eastern 
Company  has  similar  privilege  through  Camden  County.  This  will  give  long 
distance  telephone  service  between  .\tlantic  City  and  Philadelphia,  in  oppo- 
sition to  the   Bell   Company. 

SYR.\CUSE,  N.  Y. — The  Syracuse  Telephone  Company  is  considering  the 
expenditure  of  $300,000  in  the  improvement  of  its  system  in  this  city. 

MILFORD,  N.  Y. — The  Westville  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $1,000,  to  build  and  operate  a  line  from  this 
village  to  Soutli  X'alley.  Directors:  Frank  Green.  J.  M.  Cady,  E.  B.  Coats 
and    others. 

SODUS,  N.  Y. — The  Empire  State  Telephone  Company  has  decided  to  de- 
velop its  system  in  this  section.  For  the  benefit  of  Rochester,  Williamson, 
Sodus  and  VVoIcott  patrons  a  direct  line  of  two  copper  wires  is  being  in- 
stalled. Williamson  will  be  connected  with  the  summer  resort  at  Sodus  Bay 
by  two  wires,  and  several  wires  will  be  run  from  Clyde  to  North  Rose  and 
then  west  and  south  to  Palmyra.  Another  line  of  wires  will  run  to 
-Xorth    Rose    from   Clyde    and    then   east   to   Wolcott. 

.AMITYVILLE,  N.  Y. — Articles  incorporating  the  Suffolk  County  Telephone 
Company  have  been  filed  to  carry  on  operations  in  the  County  of  Suflfolk,  its 
lines  extending  along  Main  or  the  South  Country  road,  from  .-\mityville  on 
the  w-est  to  Montauk  on  the  east,  connecting  all  the  intermediate  villages  on  the 
south  side  of  Long  Island.  The  capital  stock  is  $3,500,  and  the  directors  for 
the  first  year  are  H.  Clay  Losee.  Walter  H.  Jaycox.  Fremont  Hammond  and 
Joseph  T.  Losee,  of  Patchogue;  Ralph  C.  Greene,  of  Sayville,  and  Morris 
!•".   Tyler,  of  East   Patchogue. 

CLINTON,  N.  C. — The  Clinton  &  Garlaml  Teleph(me  Company  has  been 
chartered. 

EDMORE,  X.  D.  — The  Xorthwestern  Telephone  Company  is  busy  putting 
a    system   and   exchange   in    Edmore.  » 

W.VPAKOXETA.  OHIO.— The  St.  Marys  Telephone  Company  will  install 
an    automatic    telephone    system    in   its   new    plant. 

CLEN'ELA.XD,  OHIO. — The  Telephone  Directory  Company,  capital  $io.qoo. 
has  been  formed  by  W.  H.  H.  Gorham.  II.  C.  Brainerd.  C.  S.  Bentley.  I".  L. 
Wait   and    C.    H.   Taylor. 

CLYDE,  OHIO. — The  F"armers  Telephone  Company  has  been  formed,  cap- 
ital $10,000,  by  1-.  S.  Bronson,  Fred  Hutchison,  Samuel  Decker,  S.  F.  Roycr. 
D.   II.  Good  and   C.   C.   Wright. 

SPRIXGFIELD,  OHIO. —  Superintendent  Gunn  announces  that  the  entire 
.\ppleyard  system  of  traction  lines  is  to  be  equipped  with  a  Bell  telephone 
system.     The  exchange  will   be  located  in  this  city. 

JOHNSTOWN,  OHIO.— The  Johnstown  &  Croton  Telephone  Company  with 
headquarters  at  Johnstown,  Licking  County,  has  filed  a  certificate  with  the 
secretary  of  state,  increasing  its  capital  stock  from  $30,000  to  $50,000. 
Frank  L.  Beam  is  the  president  and  Dwight  E.  Sap|i  is  secretary  of  the  com- 
nany. 
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VVAr.XKONK'I'A,  t)|ltl).  I  hi  I'.iukl.inil  Irlriiliuiic  Cum|>aiiy  lm>  brcil  ur- 
Uuniiril  »illi  llir  (i>llii»  iiiu  nll'lirrii  iiimI  ilirrclura:  I'rrniilrtit,  II,  I),  lluwdirr; 
orcrrliiry,  T.  II,  ll(i»»lirr:  vicr  prmiilciil,  llr.  K.  W.  .Sliurji.  Hiircltiia:  llrrclicr 
liriihiiiii,  Jiiliii  Kiliiinn,  (i,  \\ .  Uniiithr,  .S.  .\.  Iliuiikliurl.  Clniriuc  l.allirii|i 
,inil    ihittli'ii    I'',    lltiwahri. 

O'l  r.\\\,\.  O.NT.  'I'lir  llrll  Trlr|ilKiiir  Ci<iii|>aiiy  Imi  •iibiiiitlril  lu  llir  cily 
!•(  lliiiiiillKK,  dill.,  »  t>rii|ii»ilii>n  for  tlir  rxchinivr  friiiuhiac  fur  llir  iirxl  live 
yriim,  winch  will  likrly  lir  uccr|itr(l.  Tlir  cum|miiy'>  |ir>i|ii»al  i»  lu  |iuy 
llir  cily  $.',gou  ii  yriir ;  kivc  llir  cily  US  Irlriihunm  iil  a  cuiil  uf  Sjj  rucli,  iiiiil 
l<Kik  iiflrr  llir  |H>licr  cull  tyatriii.  Tlir  rnir  fur  priviilr  Irlrtiliuiirn  will  lir  $ju 
a   yriir  iiiiliniilril,  iiikI   $.'S    fur  ii   iiiriiiiiirril   nrrvicr. 

W  Vl  l,MI,\(!,  I',\.  'I'lir  friiiu'lii<r>  iinil  nil  privilrKri  uf  llir  W  yuiiiiiiK  Trl- 
rphuiir  t'onipany   linvr  liocii  IhiiikIiI  liy  J.    Wuml    I'iall. 

I..'\Nl'il-OKl),  S,  1).  Tlir  lucul  trirpliuiir  rxcliiiiiKr  will  rxiriiil  niiul  liiict 
lliruiiKJi    llir    county. 

K.STKl.l.INK,  S,  I).  Tlir  KBlrlliiu-  Tclrpliuiir  (uiiip.iiiy  liiii  lutii  incur- 
puratril   with   a  ciipiliil   uf   $io,uaa. 

K(i.\N,  S.  I).-  The  I'arnirrs"  Kk'io  Telephone  Company  li,i»  Ix'cn  incur- 
puraled   with  n  capilnl   stuck   uf  $io,uuu. 

1>KI.I.  RAI'IDS,  S.  I).  The  Dell  Rapids  Telephone  lonipnny  is  sellinu 
$5,ouo   worth    of   stuck   and    will    build    rural    lines. 

l.li.M>,  S.  D.  The  Nebraska  Telephune  I'onipany,  owner  of  the  Black  Hills 
>ysten<  of  trlephonrs,  has  brrn  granird  a  franchise  by  the  cily  council  of 
Lead  to  establish  a  crntral  ofticr,  and  is  preparing  tu  install  a  $25,000  plant 
hrrr, 

.MKMl'lllS.  TKNN. — The  Mutual  Telephone  I'ompany.  has  been  formed 
and  domiciled  at  Walnut  Grove,  capital  stuck,  $100,000.  The  object  uf  this 
company  is  to  build  a  line  from  Kurcst   to   Carthage. 

CTI.\TT.\NOOli.-\,  TKNN. — It  is  announced  that  the  (.uniberland  Telephone 
Company  will  soon  begin  the  use  of  its  wires  for  telegraph  service  between 
Cliattani>i>ga  and  .-Vsheville,  N.  C.  This,  it  is  said,  is  done  in  order  lu  com- 
pete with  the  Western  I'liion  Telegraph  Company  for  the  Chattanooga-.Xsheville 
business. 

CH.\TT.\NC)(>G.\,  TKNN. — The  Hamilton  Telephone  Company  is  a  new 
organization  at  Chattanooga  growing  out  of  the  report  that  the  Cumberland 
Telephone  Company  wouM  raise  its  rates.  The  new  concern  has  been  granted 
a  franchise  by  both  branches  of  the  City  Council  and  the  franchise  referred 
to  the  proper  committees.  It  is  stipulate<l  that  rates  shall  not  exceed  $24  for 
residences  and  $36  for  business  houses.  The  rates  which  it  is  said  the  Cum- 
iK-rland  Company   will  put  into  ojieration,   are   $30  and  $48. 

GAINKSVII.I.E.  TEX.  The  People's  Home  Telephone  Company  has  Ix:en 
incorporated  with  a  capital  stock  of  $250,000.  Directors:  F.  B.  McElroy 
and  others. 

OGDEN,  UTAH. — The  Utah  Independent  Home  Telephone  Company  will 
erect  a  two-story  telephone  exchange.  This  is  one  of  the  preliminary  steps  to 
the  installation  of  the  new  system, 

S.\LT  L.\KE  CITY,  L'T.\H.  -The  Utah  Independent  Telephone  Company 
has  a  large  force  of  men  at  work  on  its  underground  conduits  and  placing  pole? 
in  various  parts  of  the  city.  The  company  has  also  taken  out  a  building  per- 
mit for  the  construction  of  a  telephone  building,  which  will  cost  $45,000.  This 
will  put  a  quietus  on  the  report  that  the  company  was  not  securing  a  fran- 
chise in  good  faith. 

RICHMOND,  \"A. — The  corporation  commission  has  granted  a  charter  to 
the  Mccklcnberg  Telephone  Company,  of  Mecklenberg  County,  capital  $250  to 
$5,000.  The  incorporators  are  W.  H.  Elam,  Jr.,  C.  F.  Currin.  J.  O.  D.  Gobi- 
son,  F.  W.  Currin,  W.  A.  Elam,  R.  F.   Elam,  S.  W.   Sand  and  J.   D.   Elam. 

ROBERTS,  WIS. — A  telephone  company  has  been  formed  to  install  a  local 
exchange.      R.   C.    .\ndrus  is  secretary. 

LA  CROSSE,  WIS. — The  La  Crosse  Telephone  Company  expects  to  install 
from    500    to    1,000    farmers"    telephones    in    this    county. 

MILWAUKEE,  WIS. — The  Interstate  Telephone  Company  has  been  in- 
corporated with   a  capital  stock  of  $4,000.     J.   A.   Hull   is  agent. 

UNION  GROVE,  WIS.— The  North  Cape  Telephone  Company  has  a  gang 
of  men  extending  its  line  into  the  Scotch   settlement  and  Ives'  Grove. 

KN.\PF,  WIS. — The  Knapp  Telephone  Company  has  been  incorporated 
with   a  capital  stock  of  $5,000.     Directors:    C.   A.    Silkworth   and   others. 

ASHLAND,  WIS. — The  Bayfield  County  Telephone  Company  has-  been  in- 
corporated with  a  capital  stock  of  $30,000.  Directors:  C.  F.  Latimer  and 
others. 

RIVER  FALLS,  WIS.— The  St.  Croix  Valley  Telephone  Company  has  been 
formed,  capital  stock  $1,200.  Irfcorporators:  J.  L.  Chapman.  J.  A.  Chinnock. 
.T.    Bailey. 

BORRE.  WIS. — The  Borre  Mills  Telephone  Company  has  been  incorpo- 
rated, capital  stock  $30,000.  Incorporators:  George  D.  Sprain,  W.  C.  Miller, 
August   Nuttleman  and  others. 

M.-\DISON,  WIS.— The  Eau  Claire  County  Telephone  Company  has  been 
incorporated,  capital  stock  $5,000,  divided  into  100  shares  of  $50  each.  In- 
corporators:   C.   A.    Silkworth,    J.    J.    Osborn    and    Marshall    Cousins. 

MILWAL'KEE,  WIS.— The  Stoughton  Independent  Telephone  Company 
has  been  formed,  capital  stock  $45,000,  divided  into  2,250  shares  of  $20  each. 
Incorporators:  Robert  R.  Freeman.  Clarence  S.  Pierce  and  William  G.  White- 
head. 

READSTOWN,  WIS.— The  Readstown  Telephone  Company  is  making 
numerous  improvements  to  its  line.  The  company  is  at  work  on  the  extension 
to  De  Soto  and  as  soon  as  that  is  completed  will  run  its  line  to  Sylvan,  put 
a  branch  up  the  Harrison  Hollow  and  a  double  wire  to  Brookville. 


Elhctkic  Light  and  Power. 

li.XUKISIIl'KC,  AKK.-  The  Hoard  uf  Aldrrinnn  ba>  vranlr.l  (.  I  (iur- 
vry  u  truiu'hi>r   (or  nn  ricctric  liiilil  plant. 

Tl'St  AI.OOS.V,  Al..^.  The  plant  uf  ihr  TuwaluuM  l.iubl  &  I'owrr  Com- 
puny  m»>  rrcrnlly  dralruyrd  by  ihr  rxploaiun  uf  u  loo-lip  Iniilrr.  Tlir  bnx  i* 
mtiniulrd    ul    $ju,ouu. 

S.\N  I'"K.\NC|SC(I,  lAI,.-  The  Culifurniu  I'owcr  &  Hrvrbipmriit  I  oni- 
liaiiy  uf  Crntral  Ciilifornin,  hmt  brrn  iiicurpurulrd,  with  a  capital  uf  $.-,onu,uou, 
llircclom:  K.  II.  I'latr,  of  Snn  Jour;  I.  .\lryrr,  of  I.incidii;  .1.  I  llulin,  of 
Uukland,  and   ullicrii. 

S.\.\  l.l'I.S  OIIISI'O,  CAI..  Thr  .Snn  Luin  i'lti*  &  Klrciric  (  oiiipany  will 
rxpriid  ubuiil  $iou,iiou  ill  impruvrnirnlii  lu  includr  nrw  buildinn,  rniiiiir,  boil- 
er*, grnrrnior,  truniiforiiirra  and  new  gaii  plani  cuniplrlr,  W.  F.  Hoardmaii, 
530    Market    ,Strrcl,    Snn    Francinco,    i»   prmidrnt. 

SA.N  lT<.\N(TSCO,  CAL.-  Thr  Owrnit  Rivrr  Wairr  &  I'owrr  (  unipany  in 
planning  ihr  conHlriicliun  of  an  electric  power  IranniiiinHiun  Kyiilrm  bclwerii  il« 
idant  and  Tuniipnh,  Nrv.,  a  diiilance  of  90  milrB.  .\  incrtinK  of  the  nlockbold- 
ers  will  be  held  on  October  12  to  vote  on  a  proposed  bond  issue  of  $2,500,000. 

.\k\'\ll.\,  COLO.-  Win,  Rawlins  is  president  of  a  company  organizeil  to 
cuiistriici    an  electric   light   plant   and    street   car   system, 

liLl'KKIDGK,  GA.  It  is  reported  that  Ihr  Illucridge  Electric  Light  & 
I'owcr  Company  will  purchase  additiunal  machinery.  II.  I'.  .Mackry  is  secre- 
tary. 

STERI.I.NG,  ILL.  Rubt.  Miller,  engineer  uf  the  Sterling  Gas  St  Electric 
Light  Cumpany  has  cumpleted  plans  and  specifications  for  the  new  electric 
light  station  to  be  creeled  on  the  site  of  the  old  plant,  to  cost  about  $50,000. 
The  plans  and  specifications  for  the  new  hydraulic  plant  have  also  been  com- 
pleted. 

.\K\\  II. WIN.  INI).  The  Council  is  figuring  on  the  cu>i  of  an  electric 
light    plant. 

RIN'KRSIDK,  INI).  The  Town  Council  has  granted  the  .Muncic  Electric 
Light    Company,   of    .Vluncie,    an   electric    light    franchise. 

UK  ll.MONI),  INI).  The  Light,  Heat  &  Power  Company  will  make  an  ad- 
dition  to   its   plant,   to  cost  $40,000.     J.   W.    Roney   is  general   manager. 

.Ml'.XCIK,  INI).  The  Union  Trust  Cumpany,  of  Indianapolis,  has  acknowl- 
edged the  release  of  a  $60,000  mortgage  held  on  the  property  of  the  Muncic 
Klectric    Light,   Heat  &   Power  Company.      'The   amount  has  been   paid  in    full. 

\TNCENNES.  INI).  Smiley  M.  Chambers,  who  is  heading  a  syndicate  of 
Kastern  and  Indianapolis  capitalists  for  the  promotion  and  construction  of  an 
electric  road  from  \'incennes  to  Jasper,  has  jiurchased  the  \'incenncs  electric 
light  and  gas  plants. 

FT.  W.WNK,  IND. — The  Common  Council  is  obtaining  estimates  on  a 
station  to  furnish  current  for  600  to  800  arc  lights  and  35,000  to  50,000  in- 
candescent lamps.  No  engineer  has  been  retained.  City  Clerk  A.  M.  Schmidt 
can   furnish  further  information. 

CR.'WVFORDSVILLE,  IND.— The  City  Council  has  elected  an  electric  light 
board  to  take  charge  of  the  municipal  electric  light  plant.  This  step  is  taken 
to  avoid,  if  possible,  further  financial  loss.  The  previous  management  of 
the  electric  light  plant  by  the  city  has  been  disappointing.  The  report  for  July 
gave  the  grand  total  expenses  as  $2,081.17  and  the  grand  total  receipts  as 
$1,918.43,  leaving  a  deficit  of  $163.28.  The  cost  of  the  143  street  lights  for 
the  month  was  $878.28,  or  $6.14  each.     This  is  at  the  rate  of  $73.70  per  year. 

INDIAN  ORCHARD,  MASS.— The  United  Electric  Light  Company  is  to 
build   an   extension   to   its  plant  at    Indian   Orchard. 

CREENFIKLD,  MASS.— The  Greenfield  Electric  Light  &  Power  Company 
has  petitioned  the  Gas  &  Electric  Light  Commissioners  for  authority  to  issue 
$140,000  bonds  to  build  a  dam,  head  gates,  canal,  power  house,  etc. 

()C  .\TI..\N.  MKX.-  An  electric  light  and  power  plant  is  to  be  established 
here. 

TEZU1TL.\N.  ME.X. — It  is  stated  that  the  electric  power  plant  of  the 
Tezuitlan  Copper  Company  at  this  place  is  to  be  enlarged.  The  plant  now  has 
two  units  of  a  total  of  666  horse  power  and  it  is  proposed  to  install  another 
unit  to  increase  the  capacity  to  1,000  horse  power.  The  power  is  generated  by 
a  waterfall  obtained  by  the  construction  of  3,600  feet  of  ditch. 

ADRIAN,  MICH. — The  Citizens'  Electric  Light,  Power  Company,  capital 
$100,000,  has  been  formed  at  Adrian,   to  take   over  the  old  company. 

FLINT,  MICH. — The  Flint  Light  &  Power  Company  has  organized  here  by 
electing  officers.  D.  G.  Wright,  of  Philadelphia,  Pa.,  is  president,  and  Arthur 
G.  Bishop,  of  this  city,  secretary  and  treasurer.  The  new  company  takes  over 
the  plant  of  the  People's  Electric  Light  Company.  Eastern  capitalists  are 
interested  in  the  new  corporation,  and  the  capital  stock  of  the  old  organization 
will    he    increased    to    $150,000. 

GLENWOOD.  MINN.— The  Glenwood  Mill  &  Electric  Company  has  been 
formed  to  consolidate  the  mill  and  light  plants.     The  light  plant  will  be  rebuilt. 

SOUTH  STILLWATER.  MINN.— Bids  are  being  received  for  an  electric 
light  plant  and  water  works,  according  to  plans  prepared  by  J.  J.  Flather, 
engineer.    Minneapolis,    Minn.      Mr.    Fred   Kroeger   is  the   village   recorder. 

SE.NATOBIA,  MISS. — Harper  Johnson,  Mayor,  writes  that  bids  for  material 
for  an  electric  light  plant  are  wanted  at  once.  The  probable  cost  of  the  jilant 
is   $6,000. 

MARSH.VLL,  MO.— The  City  of  Marshall  has  bought  the  Marshall  water- 
works for  $40,000.  New  city  waterworks  and  an  electric  light  plant  will  be 
built. 

DILLON,  MONT. — Articles  have  been  filed  by  the  Greater  Electric  Com- 
pany to  construct  electric  light  and  power  lines  and  telegraph  and  telephone 
lines  at  Dillon;  capital  $40,000.  A.  F.  Graeter  and  Wm.  Roe,  of  Dillon, 
and  Jos.    Shineberger,  of  Redrock,  are  trustees. 
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\Ik(;iM.\  CITY.  .\i;i!.  — Electric  power  is  to  lie  placed  in  tlie  mine,-,  at 
Bodie,  Ncv.,  by  Capt.  Warren  Loose,  of  Salt  Lake.  The  plant  will  lie  in- 
stalled on  Rush  Creek,  and  will  generate  30,000  horse  power. 

LINCOLN,  NKli.  -.\b  the  result  of  an  action  taken  by  the  City  Council 
gas  will  be  substituted  for  electric  light  in  many  of  the  city  streets,  with  the 
exception  of  a  few  of  the  most  important  streets,  where  the  electric  lights  will 
be  retained.  The  change  from  electric  light  to  gas  is  the  result  of  an  agita- 
tion on  the  part  of  some  who  were  dissatisfied  with  the  electric  lighting  service. 
The  gas  and  electric  light  plants  are  both  owned  by  the  same  company.  A 
storm  of  protest  from  the  citizens  has  been  aroused  by  what  those  most  in 
terested   consider   a   step   backward. 

NL\GARA  FALLS,  N.  Y.  The  liuffalo  S:  Niagara  1-alls  Klectric  Light  & 
I'ower  Company  has  secured  the  contract  for  furnishing  400  electric  arc  lights 
of  2,000  cp.  each  at  $65  per  year  all  night  and  every  night.. 

.\LBANY,  N.  Y.— The  Granville  Electric  St  Gas  Company,  of  Granville, 
Washington  County,  has  been  incorporated;  capital,  $150,000.  Directors:  F. 
T.   Pember  and  E.   R.  .Norton,  Granville;  N.  T.  Drake,  Sandy  Hill. 

GE.\'EV.\.  .v.  Y.-  It  is  stated  that  a  syndicate  is  being  formed  in  Geneva 
for  the  purpose  of  combining  the  electric  lighting  plants  of  Geneva,  Waterloo, 
Seneca  Falls,  Clyde,  Lyons,  .Vewark  and  I'alniyra.  It  is  believed  the  capital 
will    be   about    $1,000,000. 

HOOSICK  FALLS,  \.  Y.— The  Iloosac  Kiver  Electric  Light  &  I'owcr 
Company  has  been  incorporated  with  a  capital  of  $50,000,  to  operate  in  Schagh- 
ticoke.  Valley  Falls,  Johnsonville,  Eagle  Bridge.  Iloosick,  Hoosick  Falls,  Cam- 
bridge, Green  Island,  Waterford,  .-Mbany,  Cohocs,  Rensselaer,  Troy,  Water- 
ford  and  the  towns  of  Schaghticoke.  Pittstown,  Hoosick,  White  Creek,  Cam- 
bridge, Jackson,  Easton,  Greenwich  and  Petersburg.  Directors:  Le  Grand 
C.  Tibbitts  and  George  JI.   Bovie,  of  Hoosick,   and   Sayre   McLeod,  of  Troy. 

PICTOL',  N.  S.  —  F.  Mackaracher,  Town  Clerk,  writes  that  plans  are  being 
prepared  by  R.  S.  Kelsch,  of  Montreal,  Que.,  for  an  electric  light  plant,  to 
cost  about  $18,000. 

NELSONVILLE,  OHIO. — The  citizens  have  voted  to  issue  electric  light 
bonds. 

SANDUSKY,  OHIO.— It  is  reported  that  the  Sandusky  Gas  S;  Electric 
Company  will   expend  about  $100,000   in   improvements. 

SHERODSXILLE.  OHIO.— The  Sherodsville  Electric  Light  Company,  of 
Sherodsville,    has   been    incorporated    with   a   capital   of   $10,000. 

YOUNGSTOW.V,  OHIO.— The  Board  of  Public  Service  has  been  authorized 
to  receive  jirfiposals  on  250  incandescent  lamjis  for  lighting  the  city.  A  ten 
years'  contract   will  be  placed. 

HILLSBORO,  OHIO.— The  present  city  lighting  contract  expired  Sep- 
tember r,  and  proposals  will  be  received  for  furnishing  light.  Several  new  jieo- 
ple  are  desirous  of   securing  the    franchise   and   contract. 

COLUMBUS,  OHIO.— The  lighting  committee  c.f  the  Board  of  I'ublic  Serv- 
ice has  found  that  the  plans  laid  out  for  the  new  municipal  lighting  plant  will 
not  be  adequate  for  the  requirements,  and  it  is  proposed  to  install  another 
boiler,  engine   and   generator. 

HUBBARD,  OHIO. — .\n  electrical  engineer  eiu|>ltiyed  by  the  council  es- 
timates that  the  electric  light  plant  can  be  rebuilt  for  $4,000.  The  Youngstown 
&  Sharon  Street  Railway  Company  has  sul)mitted  a  proposition  to  furnish  ligiit 
for  the   village.     The  matter  will   be  settled  in   the   near   future. 

OTTAW.X,  ONT. — Representatives  of  over  a  dozen  municipalities  in  the 
province  of  Ontario  recently  met  in  Toronto  in  the  interests  of  the  scheme  for 
the  transmission  of  electric  power  from  Niagara  Falls  to  various  municipal- 
ities. .\  commission  was  appointed  to  investigate  the  matter  for  the  benefit  of 
the  municipalities  interested,  with  the  view  to  deciding  on  the  desirability  of 
undertaking  such  an  enterprise,  and  also  the  probable  cost.  Electrical  and 
financial    experts    will    assist    the    commission. 

OTTAWA,  ONT. — A  number  of  Montreal,  Toronto  and  Halifax  interests, 
through  Mr.  Q.  E.  Warwick,  general  manager  of  the  street  railway  of  the 
City  of  Mexico,  have  purchased  the  Pueblo  Light  &  Power  Company.  The  com- 
pany, which  at  present  supplies  power  to  the  city  of  Pueblo,  about  72  miles 
from  Mexico,  was  held  by  Mexican  interests,  and  has  an  exclusive  franchise 
from  the  government  of  Mexico.  Like  the  Mexican  Light  &  Power  Company, 
a  new  corporation  has  secured  from  the  Dominion  government  a  cLarter  with 
wide  powers,  as  the  Mexican  government  signified  its  willingness  to  give  it 
the  same  rights  as  it  would  receive  from  the  Dominion  The  capital  of  the 
Pueblo  Company  is  authorized  at  $3,000,000,  and  Montreal  is  designated  as 
the  chief  place  of  business.  The  incorporators  are  E.  M.  Edgar,  L.  L.  Edgar. 
L.   S.  Colwell,  John   Pinder  and  Albert   E.   Warwick,  all  of  Montreal. 

SEASIDE,  ORE.— The  City  Council  has  granted  E.  .\I.  Crawford,  of  Port- 
land,  a   franchise   for  an  electric  light  plant. 

WESTON,  ORE.— The  Weston  Electric  Light  &  Power  Company  is  to 
construct  an  electric  plant  to  cost  about  $90,000.  The  power  plant  will  be 
located   about   3    miles  above   Bingham   Springs. 

SHEN.^NDOAH,  PA. — A  charter  has  been  granted  to  the  Peoples  Electric 
Light,    Heat   &    Power   Company. 

REDLION,  PA. — George  R.  Heisey,  of  Marietta,  and  others,  have  pur- 
chased the  iilant  for  the  Redlion  Electric  Light  Company,  and  will  make 
improvements. 

JOHN.STOWN,  P.\. — The  contract  for  furnishing  250  arc  lamps  for  a 
period  of  five  years,  has  been  awarded  to  the  Johnstown  Electric  Light  Com- 
pany of  Johnstown,   at  $40   per  lamp   per  year,   500   watts  each. 

PAWTUCKET,  R.  I.- The  J.  &  P.  Coates  Thread  Company  has  decided  to 
abandon  its  power  plant,  throw  out  all  its  mammoth  engines  and  boilers  and 
enter  into  a  contract  with  the  Pawtucket  Electric  Company  for  a  continuous 
service  of  5,000  horse  power  for  20  years.  To  supply  this  power  the  electric 
company  will  build  a  new  power  plant  provided  it  can  secure  a  20-year  exclusive 
franchise     from     the     city.       The    electric    company    joins    with    the    Pawtucket 


Gas  and  Providence  Telephone  companies  in  requesting,  such  franchises,  under 
provisions  of  the  State  law,  which  admits  of  a  municipal  tax  of  three  per  cent. 
The  new  electric  plant  will  cost  $500,000,  and  with  other  projected  extensions 
will  ultimately  develop  into  a  million-dollar  plant.  The  franchise  plan  involves 
a  contract  for  lighting  the  city  for  20  years.  The  Coates  Thread  Company  is 
ready  to  contract  with  the  Thomson-Houston  Company  for  electrical  machinery 
to   transmit    the    power. 

liI.S*UOI'\"ILLE,  S.  C.  .\n  electric  light  plant,  costing  $10,000,  will  be  built 
here. 

ROCK  HILL,  S.  C.  It  is  reported  that  the  Catawba  Electric  Company, 
which  is  devel<)|iing  an  immense  water  power  near  here,  contemplates  transmit- 
ting power  to  Charlotte,  N.  C,  to  be  sold  for  manufacturing  purposes. 

CHEK.AW,  S.  C. — Contracts  for  the  electric  light  i)lant  have  been  awarded 
as  follows:  For  construction,  to  the  Standard  Electric  Company  of  Charlotte, 
.\.  C,  $5,000,  and  for  engines  and  boilers,  to  Gibbs  &  Company,  Columbia, 
S.   C,  $1,772. 

ANDERSON,  S.  C.-.A  syndicate  has  purchased  a  6,6oo.hp  water  fall  near 
Anderson  and  will  develop  the  same  electrically.  J.  J.  Fretwell  is  among  those 
interested.  Some  of  the  stockholders  of  the  Anderson  Water.  Light  &  Power 
Company   are  interested   in   the  new    enterprise. 

TRENTON,  TENN.-  The  town  of  Trenton  has  defeated  a  bond  proposition 
to   purchase   the    local   electric    lighting   plant. 

BROWNSVILLE,  TEX.— John  W.  Maxcy,  of  Houston,  has  secured  a 
franchise   from   the   city   for   water  works,  electric  light  plant   and   telephones. 

PILOT  POINT,  TEX.— The  Pilot  Point  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $30,000.  The  incorporators  are  G.  E. 
Light,  A.  H.   Gee,  F.   W.   Hayden  and  A.   P.  Crosgrove. 

RICHMOND,  VA. — The  Merchants'  Co-operative  Light  &  Power  Company 
will  construct  an  electric  light  and  power  plant,  at  a  cost  of  $500,000.  Fran- 
chise  has  not  as  yet  been  secured. 

RICHMOND,  VA. — The  Virginia  Passenger  Sr  Power  Company  is  reported 
to  be  concluding  negotiations  for  the  purchase  of  riparian  rights  for  30  miles 
on  both  sides  of  .Appomattox  River  above  Petersburg  and  the  establishment  of 
a  power  plant  to  generate    10,000-hp  of  electrical  energy. 

NORTON,  VA. — The  Cumberland  Transportation  Light  &  Power  Company, 
of  Norton,  has  been  incorporated  with  a  capital  of  $50,000  by  Henry  M. 
.Smyth,  R.  W.  Dickenson  and  others.  The  company  will  begin  at  once 
building  an  interurban  electric  railway  from  Norton  to  Tom's  Creek  via  Wise, 
Glamorgan,  Esserville  and  Dorchester  to  Norton,  and  from  Norton  via  Big 
Stone  Gap,  Imboden,  Blackwood,  Osaka,  Stoncga  and  Minersville,  connecting 
mining  plants  in  Southwestern  Virginia.  Each  of  the  towns  will  also  have 
electric  lights.      The   principal   office  will  be  at   Norton. 

IRON  RIN'ER,  WIS. — It  is  reported  that  the  Iron  River  Water,  Light 
&  Power  Company  will  construct  a  dam  36  feet  high  and  160  feet  long  to 
develop    electric    power. 
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I'KIWLUMA,  C.\L.  —  Bids  will  be  received  up  to  7  o'clock  p.  m..  Sept.  8, 
for  a  franchise  to  operate  an  electric  railway  on  certain  streets  and  highways 
within    Petaluitia  as  applied    for   by   Burke   Corbet. 

S.\N  FR.\NCISCO,  C.\L.— The  North  Shore  Railroad  Company  has  oi>ened 
its  new  third-rail  road  between  Sausalito  and  Mill  \'alley,  Cal.  This  is  the 
first  third-rail  road  in  California.  The  interior  of  the  ears  is  lighted  by  arQ 
lights  and  the  platforms  by  incandescents.  The  road  will  be  extended  to  San 
Rafael  within  a  month.  -Aluminum  feeders  are  laid  close  to  the  third-rail, 
the  working  current  being  of  550  volts  stepped  down  from  the  40,000-volt 
current  of  the  Bay  Counties  transmission.  There  is  a  reserve  steam  plant  and 
a  stoiage  battery  plant.     The   Babcock  &   Wilcox  steam  boilers  are  oil   fired. 

NEW  LONDON.  CONN.— The  incorporators  of  the  Groton  &  Stonington 
Street  Railway  Company  have  voted  to  accept  the  charter  recently  granted 
by  the  General  .Assembly.  The  capital  stock  of  the  company  is  fixed  at 
$600,000,  and  the  proposed  road  will  run  from  New  London  through  Groton, 
Mystic  and  Stonington  to  the  Rhode  Island  boundary  at  Westerly.  The 
company    will    organize    soon. 

SPRINGFIELD,  ILL.— The  Kewanee  Short  Line  Electric  Railroad,  Kew- 
anee,  111.,  has  been  incorporated  with  a  capital  of  $15,000.  Incorporators  and 
first  board  of  directors  are  W.  \".  Eddy.  F.  II.  Davis,  H.  S.  White,  .\.  P. 
Eddy,  A.   C.  Scott,  all  of   Kewanee. 

GALESBURG,  ILL. — Articles  of  incorporation  have  been  filed  of  the  Gales- 
burg,  Monmouth  &  Rock  Island  Railway,  beginning  at  Galeshurg,  extending 
through  Monmouth  and  terminating  in  Davenport,  la.  The  capital  stock  is 
$100,000.  George  F.  Duncan  and  Edward  Woodman,  of  Portland,  Me.;  W.  B. 
McKinlcy,  J.  E.  Johnston  and  Charles  Zilly,  of  Champaign,  III.,  are  the 
directors. 

ROCKPORT.  IND.— The  right  of  way  for  the  Evansvillc.  Boonville  &  Rock- 
port  Electric  Railroad  has  been  secured  from  Boonville  to  within  6  miles  of 
Evansvillc,  and  the  right  of  way  for  the  entire  line  between  Boonville  and 
Evansvillc  will  be  secured  within  a  short  time.  J.  F.  Britton  and  E.  C.  Hen- 
ning,  having  charge  of  that  work,  are  pushing  it  as  rapidly  as  possible.  Fur- 
ther than  Boonville  nothing  definite  has  been  determined  upon  as  to  the  ex- 
tension  of   the   line. 

SIOUX  CITY,  lA.  -The  South  Sioux  City,  Homer  &  Southern  Railway,  a 
newly  projected  road,  will  run  a  distance  of  15  miles  from  South  Sioux  City 
to  Homer,  Neb.  Much  of  the  material  for  the  construction  of  the  line  has 
already  been  bought  by  the  company,  and  work  will  soon  begin.  It  is  thought 
that  eventually  the  line  will  be  extended  to  Decatur  and  Tekamah. 

BURLINGTON,  lA.— .Articles  of  incorporation  for  the  Burlington  Inter- 
urban Railway  Company  have  been  filed  here.     The  capital  stock  is  $200,000. 
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The  uHicrr*  nrr  Catl  l.ru|iiiUI,  |iirtlilciil;  I.  W,  C'u|irlaiul,  vlce.|ire«lilriili 
lliuiirt  llluiit,  arciitiil  viir  |irc>i<ltiil:  I'Imrlo  Ariiikiirilit,  Irruniiiri,  uii'l  J.  W. 
'l'ti|i|iiii|{,  urirrlttry.  Tlir  nru  linr  will  lir  litiill  (rmii  lliirlingtnii  to  Krii>iiui|iiu. 
'It  lI'KK.X,  K.\N.  'I'lir  ruiicliit,  l.uwrmcc  ami  Kuii>n>  lily  KIcctitc  Uull 
wuy  liii«  ii|i|>liril  fur  u  iliailri.  I'lir  i.'n|>itul  atiick  u  litril  ut  $4,<h>u,uuii,  .Mi. 
T.   .S.    Sulalhirl    in  the   |iruinii|rr.       I'lir   roail   in  In   lie   73   iiiilrn   in   IriiKtli. 

.M.Mil.SO.Wll.l.K,  KV.  'I'lir  .MnilNoiivillr  Trarlimi  I'liiniiaiiy  Imn  lilr.l 
iitliclm  iif  iiK'i>r|ii>iuiJiiii,  »iili  lir.'ii|>|iiurlrrii  al  l.>itii>villr.  It  U  rcpiirlrit  tliul 
»  ju  iiiiK'  liiir  will  lir  liiiill  lirlwrrii  .Mailisoiivillr  anil  .Niirliinvillr  in  llii|>klni> 
C'iiiiiil>. 

I'l.V.Mor  111,  MA.SS.  The  fi'lliiwiiiK  ullicrrs  have  jii»l  lirrii  i-lcclcil  liy  llu- 
I'lymoiitli  &  .Sanilwicli  .'^Irrrt  Kailway  l'uin;uiny  fur  tlir  luniinu  yrai :  llurncr 
II.  Toylur  anil  ICIirn  Kiiiilmll,  uf  llumon;  T.  Kvcrrll  C'urni^ili,  uf  l'liilnilrl|>hia^ 
riiunias  .Vrnulil  ami  W  illiaiii  II.  .\rnoltl,  »i  .N'lirlli  AbiiiKtuii,  uml  U  altrr  I.. 
Iluyiirn  anil  Julin  II.  .Marnliall,  uf  I'lyinuiitli.  Tlir  bunrd  lum  uruanicrd  with 
II.  II.  Tnyliir  an  prr>iilrnt,  T.  K.  C'orniih  n»  vicc-prcxiclrnl,  nnil  U  altrr  I.. 
Iluyilrii   as  urcrrlary   and   trcastinr. 

.\II.KS,  MICH.-  The  Suiith  Uend-.N'ilm  Inlrrurhaii  Linr  uf  ihe  Suiilli  llrml 
&  Suulhrrn  MirhiKan  Kailway  I'ompnny  is  nuw  in  oprraliun.  Thr  Suiilh  llrml 
&  Suiitlirrn  Cuiiipany  is  a  cunsululaliun  of  the  Suiilli  llrml  .N'orthrrii  Knilway 
I'unipany  and  thr  South  llrml  &  .Soiithrrn  .MirluKaii  Railway  Company.  Thr 
fornirr  rxtinds  fruin  Suiitli  llrnd  tu  tlir  Michixan  stair  linr,  ami  thi  lattrr 
rxtrnds  from  thr  Mirliitian  statr  linr  tu  St.  Josrpli,  .Mich.  Thr  runstructiun 
uf  thr  linr  brtwrrn  Sutilli  ilrnd  and  .Vilrs  cuinplrtrn  thr  limt  diviniun  uf  thr 
propusrd   linr   brtwrrn   South   Urnd   and   St.   Josrph,    Mich. 

M.\NK.\Tl),  M1N'N.--M.  C  Willard  and  othrrs  contriiiplair  funning  a 
runipaiiy  to  build  an  electric   railway   tu   St.    Clair. 

K.\N'S.\S  CITV,  MO. — The  .Mrtrupolilan  Strrrt  Railway  Company  has  In 
thr  contract  for  altering  the  Kighth  Strrrt  tunnel  through  the  wrst  blulT 
to  thr  (Irnrral  Construction  Company,  of  this-  city.  Thr  contract  price  for  the 
work  is  about  $.'00,000.  Thr  grade  in  thr  tunnel  will  be  lowered  from  8.8 
per  cent,  to  5.3  per  cent.  In  doing  this  the  tunnel  will  be  extrmird  eastward 
several  hnndrrd  frrt.  It  is  cxprclrd  that  the  work  of  altering  thr  limml  will 
take  about    four  months. 

M.\KV\' ILLK,  MO.-  .\  certilicate  of  incorporation  has  lirrn  issuctl  to  thr 
-Maryvillr  \  St.  Josrph  Klrctric  Kailway  Company,  of  Maryvillc.  The  com- 
pany is  capitalized  at  $700,000.  The  proposed  road  will  ^)c  70  miles  in  lengtli 
and  will  run  from  rarnell.  in  Nodaway  County,  to  St.  Josrph,  in  lUichanan 
County.  The  incorporators  arc  Richard  Kuchs,  Richard  M.  Hradbury,  Stcphrn 
11.  Krnip.  Clarence  E.  Bartlcttr,  .\dolphc  Lippman,  Charles  C.  Donnell,  Jolin 
\\ .   Thompson,  all  of   Maryvillc. 

t>.M.\ll.\,  XKl!.-  It  is  reported  the  .\rniour  Company  will  build  a  high- 
speed electric  trolley  line  connecting  its  packing  plants  at  Sioux  City,  Omaha. 
S{.  Joseph  and  Kansas  City,  and  build  spurs  to  .\tchison,  Kan.;  Lincoln,  Neb., 
and  Des  Moines,  la.  It  is  stated  that  preliminary  surveys  have  been  secretly 
made,  and  that  eventually  the  line  will  be  extended  to  the  Chicago  stockyards. 
Both   freight  and  passenger  traffic  are  said  to   be  contemplated. 

C.-\MDEN,  N.  J, — The  General  Traction  Company  has  been  incorporated  with 
a  capital  stock  of  $1,000,000.  The  object  is  to  operate  electric  street  railways. 
The  incorporators  are  W.  W.  Benson  and  Cliarlcs  d.  Willis,  of  I'liiladclpliia. 
and  George  A.  Aldrich,  of  Audubon. 

S.XNTA  FE.  N.  MEX. — At  a  meeting  of  the  stockholders  of  the  Capital 
Light  &  Power  Company  the  following  directors  were  elected:  James  G.  Hala- 
pleus,  Toledo;  A.  K.  Gibson,  J.  P.  Conner,  .\ntoyno  Winsor  and  H.  E.  Gibson, 
Santa  Fe.  The  directors  elected  the  following  officers:  .\.  R.  Gibson,  president; 
J.  P.  Conner,  vice-president;  H.  E.  (iibson,  secretary;  .\ntoyno  Winsor,  treas- 
urer, and  Jas.  G.  Halapleus.  general  manager.  The  company  will  build  a 
large  power  plant  on  the  Pecos  and  an  electric  railway  between  Santa  I'c  and 
Las  \'egas. 

SCHENECT.XDY,  .\.  Y.— It  is  said  that  the  Schenectady  Railway  Com- 
pany has  practically  decided  to  extend  its  lines  from  Albany  to  Schodack 
Landing,   passing  through    Brookview  and    Castleton. 

NEW  YORK,  N.  Y. — The  Pennsylvania  Railroad  Company  is  building  a 
power  house  for  the  Atlantic  Avenue-Jamaica  branch  of  the  Long  Island  Rail- 
road. This  branch  is  now  operated  by  steam  power,  which  is  to  be  displaced 
by  electric  power.  It  is  stated  that  sooner  or  later  many  of  the  other  short- 
haul  lines  will  be  operated  in  the  same  way.  This,  however,  is  a  matter  for 
future    determination. 

MANSFIELD,  OHIO.— The  Mansfield  Railway,  Light  &  Power  Company  has 
placed  orders  for  about  $125,000  of  new  material   for  improving  city  lines. 

EAST  LIVERPOOL,  OHIO.— L.  W.  Healey.  of  the  United  Power  Company, 
has  surveyors  at  work  on  a  route  for  an  electric-  railway  from  Wcllsville  to 
Steubenvillc. 

TOLEDO.  OHIO.— The  capital  stock  of  the  Toledo  Sc  Michigan  Electric 
Railway  is  to  be  increased  from  $450,000  to  $4,500,000.  to  extend  the  line  from 
Adrian  to  Coldwater,  a  distance  of  60  miles. 

CLEVELAND,  OHIO.— Frank  DeHass  Robinson,  who  built  the  cable  system 
in  Cleveland  and  sold  out  to  Senator  Mark  Hanna,  has  announced  that  he  is 
at  the  head  of  the  Cleveland  Traction  Company,  and  that  as  soon  as  the  fight 
between  Mayor  Tom  L.  Johnson  and  the  Cleveland  Electric  Railway  Company 
is  settled  he  will  re-enter  the  field  and  offer  a  straight  three-cent  cash  fare  or 
ten  tickets  for  twenty-five  cents.  He  proposes  to  sell  his  stock  to  the  "com- 
mon people." 

PORTL.\ND,  ORE..— Efforts  are  being  made  to  induce  the  City  &  Subur- 
ban Railway  Company  to  extend  its  Montavilla  line  to  Fairview  and  Trout- 
dale. 

ASTORLV.  ORE.— E.  M.  Ormen.  an  electrical  engineer  of  Cincinnati,  Ohio, 
has  been  making  an  examination  of  the  country  between  Astoria  and  Seaside 
in    the    interest    of    the    projected    electric    railway    to    connect    the    two    towns. 


Local   rcpurli  iny   he  rcprrwnlii  thr  Drriion    Kailway  &    .Vavigaliun   Company. 

ll.M.I.A.S,  TKX.  Thr  Cuunril  ha«  iirunird  a  franrhiu  tu  Kulicrl  McCarl, 
.\.  I'.  Ilyrra,  .M.  ,San||iiinrtt,  (.  .S.  .Milehrll,  Stuart  lliirrixm  and  ii>»ucialra 
foi    thr    roii«lriirtiuii    of    a    »lrrrl    railway    to    .\rliiiKliin    llriKlita. 

DllYLKS  TOW  N,  I'A.  KikIiIo  of  wny  fur  thr  mlrniiiun  uf  ilir  I'hiladrlphia 
&  Kaatun  Kiiilway'n  linr  from  Tuliirkon  I'urk  tu  llrdmin<lri,  ,|  inilrit,  have 
Itrrii  nreurril.  and  thr  ilirrrtorR  mprct  tu  let  thr  cuntrurt  within  a  few  wrck*. 
Thr  rxlrnmun   will  ro>t    nbuiit   $50,1100. 

il.X/I.K'roN.  I'.\.  Thr  lla/lrtuti,  Wrallirrly  &  Mauch  Chunk  Railway  Cum 
paiiy  lia«  drcidrd  li»  lirgiii  11  Hiirvry  fur  itn  prupu»rd  linr  brtwrrn  ,\rii<|urliuiiing, 
Tamaipin,  llruad  .Muiinlnin,  llud'undalr,  U'rathrrly,  llravrr  .Mraduw  and 
lla<lrluii.  Thr  ruiilr  in  17  milm  lung.  Charlo  Wultrra,  uf  \\'ilkr»barrc;  J.  .M. 
SlaiilTrr,   uf    llravrr    .Mraduw,   ami    Ira    .\.    Ilanirii,   uf   Wratherly,   arr   intrrrttcd. 

U  .M..\r  I  rt  iR  I ,  l'.\.  Tlir  llriiiiliach  Railruud  Company  ha*  liccn  incur 
puratrd  ti>  build  a  linr  fuurtrrn  iiiilrn  lung  in  .N'urlhamptuii  Cuunly,  capital 
■  tuck,  $140,000.  Jay  S.  .Moyrr,  uf  llrthlrlirm,  in  prroidrnt  uf  thr  eumpaiiy, 
and  thr  dirrrtum  arr  I'rank  Jacubn,  .Mlrntown;  A.  .N.  IJruwn,  II.  A.  Thoinpnon, 
Juhii  II.  I'uciifnturck.  llrthlrlirm;  II.  I''.  Wravcr,  S.  Itethlchrm;  Grurge  II, 
Krr»»ler,    WeKt    licthlehcni. 

I-.\IRII.V\E.\,  WASH,— The  County  Commiii»ioncr»  have  granted  '.he 
Whatcom.Skagit  Intrrurban  Railway  Company  a  franchise  over  a  upccified 
ruutr  in  Whatcom  Cuunty.  Thr  runipany  plans  tu  build  16  milm  of  ruad 
in    thr    cuunty. 


LEGAL. 


WKSIKRN  r.MON  .\Ml  PEN  \SNI.\  .\M.\.  In  the  L  iiiird  States  Cir- 
cuit Cuurt  at  Wilmington,  Del.,  uii  .\ug.  Ji  Judge  Bradfurd  issued  an  order 
tempurarily  restraining  the  Philadelphia,  lialtimore  &  Washington  Railroad 
Company,  the  Delaware  Railroad  Company  and  the  Delaware,  Maryland  &  Vir- 
ginia   Railroad    Company    from    interfering    with    the    property    of    the    Western 

I'nion    Trlrgraph    Company    on    thr    right    of    way    of    tbrsr    railroad    companies. 

Thr  ordrr  of  Judgr  Bradford  will  remain  in  force  until  the  question  has  been 
finally  decided  by  the  I'nited  Stalts  Su|iremc  Court,  or  until  the  local  court 
makes   a    further   order. 

INJCRY  TO  CUSTO.MERS  FOR  I.MiHI.  -In  the  suit  of  Lawrence  and  the 
Denver  Consolidated  Electric  Company  the  Supreme  Court  of  Colorado  has 
decided  that  the  complaint  against  an  electric  light  company  for  injuries  stated 
a  good  cause  of  action  for  negligence  when  it  alleged  that  defendant  was  in 
tlie  exclusive  control  of  a  plant  for  generation  and  distribution  of  electricity, 
that  it  sup|)lied  with  electricity  the  residence  where  plaintiff  lived,  and  that  oy 
reason  of  its  failure  to  keep  and  maintain  its  plant  and  appurtenances  in  a 
safe  condition,  and  to  inspect  them,  plaintiff  was,  without  fault  or  negligence 
on' his  part,  seriously  burned  and  permanently  injured,  by  receiving  a  severe 
and  terrific  charge  of  electricity  while  attemiiting  to  turn  on  an  electric  light. 
The  court  also  held  that  while  a  corporation  furnishing  electric  light  to  others 
for  private  gain  may  not  be  regarded  as  an  insurer,  it  owes  its  patrons  the 
duty  to  protect  them  from  injury  by  exercising  the  highest  skill,  most  con- 
sumate  care  and  caution,  and  utmost  diligence  and  foresight  in  the  construc- 
able,    consistent    with    the    [iractical    operation    of    its    plant. 


THE  AUTOMOBILE. 


CLEVELAND  .MTO.NH  llill.E  C  I.LI!.  The  Fall  race  meet  of  the  Cleve- 
land  .\utomol)ile  Club   will   be   held  on    Septeml)er  4  and   5. 

RHODE  ISLAND  AUTOMOBILE  MEET.— The  third  annual  race  meet  of 
the  Rhode  Island  Automobile  Club  will  he  held  at  Narragansett  Park,  Provi- 
dence, September   19. 

RECEIVER  FOR  .XUTOMOBILE  CO.MP.VNY.— L.  J.  Hammond  has  been 
appointed  receiver  for  the  G.-neral  Automobile  &  Manufacturing  Company  of 
Cleveland.   Ohio,   upon   application  of   the   W.    M.    Pattison   Supply   Company. 

IMPORTED  AUTOMOBILES.— The  business  of  importing  automobiles  is 
unusually  active  nowadays.  Recently  eighteen  automobiles  arrived  at  the 
.\ppraiser's  Stores  in  New  York  where  there  is  at  present  a  large  stock  of  the 
machines.  In  the  last  three  weeks  thirty  automobiles  have  been  passed,  with 
an  aggregate  value  of   about  $150,000. 


NEW  Industrial  Companies. 


THE  Nl.VGARA  SAFETY  TROLLEY  GU.XRD  COMP.\NY  of  Niagara 
Falls  has  been  incorporated:  capital  $50,000.  Directors:  Edward  McDonnell, 
Morris  Cohn,  Jr.,   Frederick   Charniann,   Niagara  Falls. 

THE  NATIONAL  ELECTRIC  CONTRACTING  AND  CONSTRUCTING 
COMP.XNY  has  been  incorporated  at  Camden,  N.  J.,  to  manufacture  and  sell 
electrical  appliances,  etc.;  capital,  $100,000.  Incorporators:  Frederick  G.  War- 
rell,  Harry  Thwaite,  William  L.  Horner  and  .Albert  E.   Warrell. 

THE  INDIANW  ELECTRICAL  COMPANY,  of  Crawfordsville,  Ind.,  has 
been  incorporated,  with  a  capital  stock  of  $30,000,  all  paid  up.  The  company 
succeeds  to  the  business  of  the  Irwin  Electric  Company,  the  latter  being  ab- 
sorbed by  the  new  enterprise.  The  present  factory  will  be  enlarged  for  the 
purpose  of  buying  and  selling  electrical  machinery,  appliances  and  supplies. 
The  company  will  make  and  market  dynamos,  transformers,  lamps  and  all 
kinds  of  electrical  apparatus.  The  officers  of  the  new  corporation  are:  Presi- 
dent, \V.  F.  Hulet:  vice-iiresident.  H.  W.  Ornbaun;  secretary,  G.  B.  Luckett; 
general    manager.   O.    C.    Irwin. 
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PERSONAL. 


Educational. 


MR.  W.  MARCONI  arrived  last  week  on  the  Cunardcr  Lucanta,  which  was 
in   wireless  communication   all   the  way  over  with  ship  and  shore 

MR.  GKORGK  BULLOCK,  president  of  the  Bullock  Electric  Manufacturing 
Company  of  Cincinnati,   Ohio,  is  now  in  New  York  on  a  few  days'  visit. 

MR.  G.  WILBUR  HUBLEY,  superintendent  and  electrical  engineer  of  the 
Louisville,  Ky.,  LiRhting  Company,  made  a  hricf  visit  to  New  York  City  and 
the   East  last  week. 

MR.  E.  W.  G()I,I).SCIIMIDT,  New  York  district  manager  of  the  Bullock 
Electric  Manufacturing  Company,  is  back  at  his  desk  again  after  a  month's 
absence   owing   to   indisposition. 

MR.  \V.  J.  CLARK,  manager  of  the  foreign  ckp.TrtiiRnt  in  Europe  of  tlie 
General  Electric  Company,  has  arrived  in  this  country  in  time  for  the  stnit 
railway   convention    at    Saratoga. 

MR.  E.  B.  LE  MARE,  as  holder  of  the  Gartside  scholarship  of  Owens  Col- 
lege, Manchester,  England,  will  pass  a  year  in  the  United  States  in  post- 
graduate  work   in  electrochemistry. 

SIR  \V.  H.  PREECE,  who  was  recently  reported  seriously  ill  with  pneu- 
monia, is,  wc  learn  by  cable,  in  better  health.  We  hope  soon  to  be  able  to 
announce    his    complete    recovery. 

MR.  DAVID  IIALL  has  resigned  his  position  as  chief  engineer  of  the 
Milwaukee  Electric  Company  to  accept  a  position  in  the  engineering  dcjiart- 
ment   of  the   Bullock    Elec.    Mfg.    Company. 

MR.  GEORGE  C.  EWING  has  been  appointed  New  England  representative 
of  the  Cooper  Hewitt  Electric  Company,  of  New  York  City,  to  handle  the 
Hewitt   mercury   vapor    lamp    in   that    territory. 

MR.  DOUGL.XSS  BUR.NETT,  of  the  electrical  engineering  staff  of  the 
New  York  Edison  Company,  was  married  in  Brooklyn,  N.  Y.,  on  Saturday, 
August  29,  to  Miss  Jane  Elting  Young.  The  happy  pair  are  now  on  their 
honeymoon. 

MR.  HENRY  C.  MEYER,  JR.,  M.  E.,  New  Y'ork,  has  been  retained  to  de- 
sign and  superintend  the  construction  of  a  central  heating  and  lighting  station 
to  be  erected  at  West  Point,  N.  Y.,  as  part  of  the  extended  improvements  to 
be  made  at  the  United  States  Military  Academy. 

MR.  F.  Z.  MAGUIRE,  who  is  well  known  in  the  field  of  electrical  finance 
and  promotion  here  and  abroad  has  been  elected  vice-president  of  the  De  For- 
est Wireless  Telegraph  Company.  Mr.  Maguire  was  at  one  time  secretary 
to    Prof.    Alexander   Graham    Bell    and   was   later   associated   with    Mr.'    Edison. 

MR.  T.  F.  MANVILLE,  president  of  the  H.  W.  John.s-Manville  Company, 
and  family  have  returned  from  a  two  months'  trip  abroad,  visiting  London, 
Paris,  Berlin  and  other  places  on  the  Continent.  Mr.  Manville  was  largely 
interested  in  numerous  important  tests  of  the  efficiency  of  pipe-coverings  con- 
ducted by  the  English  Government,  and  feels  confident  of  closing  some  large 
contracts  as  a  result. 

MR.  J.  S.  FEARON,  of  Fearon,  Daniel  &  Company,  of  China,  arrived  in 
New  York  this  week  from  the  Far  East.  Some  substantial  contracts  for  vari- 
ous electrical  equipment  will  be  placed  as  a  result  of  his  visit  to  the  States. 
Mr.  Fcaron's  firm  purchases  electrical  supplies,  etc.,  for  the  Shanghai  Mu- 
nicipal Council  lighting  system  which  provides  electric  light  in  the  foreign 
settlement   of   that    Chinese   city. 

MR.  H.  H.  ROBINSON,  the  active  and  efficient  general  manager  of  the 
United  States  Telephone  Company,  at  Cleveland,  O.,  has  now  been  appointed 
general  manager  of  the  Illinois  Telephone  &  Telegraph  Company,  of  Chicago, 
whose  automatic  exchange  and  subway  system  were  fully  described  in  these 
pages  not  long  ago.  His  resignation  took  effect  September  i,  and  he  assumes 
his  new  duties  at  once. 

MR.  THOM.AS  A.  EOLSON,  it  is  stated,  has  been  giving  some  attention 
of  late  to  the  cure  of  cancer  caused  by  Rontgen-ray  and  radium  burns.  His  the- 
ory is  that  cancers  that  begin  on  the  surface  can  be  cured  by  the  introduction  of 
fresh  blood  from  a  healthy  subject  into  the  blood  of  the  person  affected.  Mr. 
Edison  believes  that  the  idea  is  entirely  tenable  and  having  pointed  out  a 
way   he  will   let  the  surgeons  and  scientific  physiologists  work   out  the  problem. 

MR.  C.  T.  M.ANNING,  who  is  primarily  interested  in  the  American  syndi- 
cate which  proposes  to  build  a  500-mile  electric  railway  across  Nicaragua,  has 
left  New  York  for  that  Central  .\merican  country.  Mr.  Manning,  who  is  R. 
G.  Dun  &  Company's  representative  in  Nicaragua,  is  understood  to  have 
completed  financial  arrangements  which  permit  of  the  syndicate  acquiring  the 
existing  Nicaraguan  Government  steam  road,  161  miles  long,  which  is  to  be 
electrically    converted. 

MR.  HENRY  HINE,  president  of  the  Guanajuato  Electric  Light  &  Power 
Company,  which  concern  is  about  to  start  operations  on  the  .second  longest 
power  transmission  plant  in  this  hemisphere,  has  left  New  York  for  Colorado 
Springs  en  route  for  Mexico.  The  Guanajuato  plant  will  begin  to  generate 
current  early  next  month.  The  transmission  line  will  exceed  100  miles  in 
length.  The  voltage  will  be  60,000.  The  energy  will  be  utilized  mainly  for 
the  iiurpose  of  operating  several  of  the  mines  in  the  Guanajuato  district,  one 
of   the   richest   mining    regions   in    the   Southern    Republic. 

MR.  EMILE  BERLINER,  of  Washington,  well  known  as  the  inventor  of  the 
telephone  transmitter  bearing  his  name,  the  gramophone,  and  other  imjiortant 
inventions,  announces  he  has  devised  an  aeroplane  which  has  successfully 
maintained  itself  in  flight.  Over  thirty  years  ago  he  took  up  the  idea  of  the 
aeroplane,  and  urged  that  by  means  of  the  compression  of  air  in  front  of  the 
slanting  sails  and  a  motor  to  push  the  machine  forward  it  was  possible  to 
sustain  weight  in  the  air  and  for  man  to  fly.  Eighteen  years  ago  he  made  a 
large  model  embodying  his  ideas,  but  it  failed  to  work.  Since  Prof.  Langley 
began  !iis  recent  aeroplane  cxperintents  Mr.  Berliner  has  again  taken  up  the 
old  study  of  his  youth,  and  has  been  flying  out  on  one  of  the  suburban  roads 
on  an  aeroplane    built   on  the  buzzard   plan. 


ARTISANS  ELECTRICAL  INSTRUCTIONS.— The  General  Society  of 
Mechanics  and  Tradesmen  of  the  City  of  New  York,  20  West  44tl>  Street, 
offers  free  evening  instruction  in  physics  preparatory  to  special  work  in  elec- 
tricity, in  which  the  principles  of  electricity  arc  taught,  including  the  laws  of 
electric  currents  and  electrical  measurement.  The  school  offers  a  very  complete 
cour^^e   in   mechanical  drawing. 


Xtrabe  Botes. 


THE  COUNTRY  F.MR  held  under  the  auspices  of  the  Cortelyou  Club,  in 
Brooklyn,  will  be  decorated  with  Norbitt  temporary  decorative  sockets,  as 
made  by   the   Crouse-Hinds   Electric   Company. 

C.\RNIV.\L  DECOR.\TIONS.— At  the  Business  Men's  Carnival  to  be  held 
at  Paterson,  N.  J.,  the  Norbitt  temporary  decorative  sockets,  of  the  Crouse- 
Hinds  Company,   F.   M.   Hawkins,  New   York  agent,  are  to  be   freely  used. 

PITTSBURGH  TRANSFORMER  COMP.^NY,  Pittsburgh,  Pa.,  issues  for 
September  a  very  pretty  little  calendar,  with  a  girl's  head  on  it.  It  calls  at- 
tention to  its  apparatus,  requesting  trial  of  it,  and  invites  inquiry  as  to  its 
merits   and   qualities. 

REMOVAL. — The  New  York  office  of  the  Plunger  Elevator  Company  on 
Sept.  I  moved  from  156  Fifth  Avenue  to  Room  509  Whitehall  Building,  No. 
1 7  Battery  Place.  This  move  was  occasioned  by  the  demand  for  increased 
office  space  and  by  the  desirability  of  a  down-town  office  location. 

KNIFE  SWITCHES.— Pass  &  Seymour,  Inc.,  have  added  a  complete  line 
of  knife  switches  to  their  already  extensive  list  of  "P.  &  S."  specialties.  Fol- 
lowing their  established  custom,  they  will  make  nothing  but  absolutely  the 
best  at  reasonable  i^riccs.  A  handsome  catalogue  illustrates  and  describes  the 
new    switch. 

THE  ELECTRIC  APPLIANCE  CO.MPANY,  Chicago,  selling  agents  for 
Gutmann  wattmeters  insist  that  this  wattmeter  catalogue  is  an  acknowledgement 
reference  book  on  meters,  and  that  it  contains  valuable  information  of  a  general 
character  that  should  be  read  by  every  one  operating  meters.  This  catalogue 
will  be  mailed   free  of  expense  upon  request. 

TESTING  BUREAU  EQUIPMENT.— A  spectrophotometer  with  brace 
prism,  a  Matthews  integrating  photometer,  a  Matthews  arc  lamp  photometer, 
and  a  special  device  for  the  photometry  of  shades,  reflectors,  etc.,  are  among 
the  recent  additions  to  the  photometric  equipment  of  the  laboratory  of  the 
Lamp  Testing  Bureau,  whose  temporary  quarters  are  at  No.  14  Jay  Street, 
New  York  City.  This  increase  of  facilities  enables  the  Lamp  Testing  Bureau 
to   undertake  a  great  variety   of  photometric   determinations. 

LIGHTING  IN  A  NEW  YORK  CHURCH.— Simplicity,  the  keynote  of  the 
decorations  in  the  Second  Church  of  Christ,  Scientist,  in  New  York  City,  is 
obtained  in  a  great  measure  by  the  method  of  illumination.  The  incandes- 
cent lamps  being  concealed  in  mouldings  and  cornices,  the  effect  produced  is 
both  mysterious  and  beautiful.  The  auditoriimi  has  a  seating  capacity  of  1400 
and  no  shadows  being  caused  by  this  mode  of  lighting,  every  portion  of  the  room 
is  thoroughly  lighted  with  a  soft  glow.  This  church  is  lighted  by  I.  P.  Frink, 
551    Pearl   St.,  New  Y'ork,  with   his  system  of  reflectors  for  concealed   lighting. 

SELECTIVE  SIGNALLING  APPARATUS.— The  Swedish-American  Tel- 
ephone Company  reports  that  the  selective  signalling  apparatus  that  it  re- 
cently put  on  the  market  is  meeting  with  universal  favor.  The  simplicity  of 
the  device  makes  it  doubly  attractive  to  buyers  and  those  interested  in  this 
class  of  apparatus.  The  complication  of  springs,  triggers  and  mysteriously 
wound  coils  is  obviated,  insuring  the  user  satisfactory  service  and  the  operator 
a  low  cost  of  maintenance.  Telephone  buyers  and  those  interested  are  requested 
to  communicate  with  this  concern  for  full  and  complete  information. 

THE  WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of  St.  Louis,  is 
preparing  to  enlarge  its  business  by  increasing  its  capital  stock  from  $300,000 
to  $1,000,000.  It  is  stated  that  the  company  will  be  re-organized  and  that  a 
number  of  New  York  capitalists  will  be  interested  in  it.  Howard  K.  Gilman, 
president  of  the  company,  is  to  retire,  but  will  retain  an  interest  in  the  company 
and  be  a  director.  It  is.  not  known  who  is  to  succeed  him  as  president.  The 
new^  organization  will  take  effect  September  i.  It  is  understood  that  Roger 
Scudder  is  to  become  an  active  participant  in  the  affairs  of  the  company.  Mr. 
(Jilman,  it  is  said,  is  now  organizing  a  construction  company  of  which  he  will 
be    president. 

L.\MP  TESTING  BURE.\L'.Morc  than  two  years  ago  the  Lamp  Testing 
Bureau,  incorporated  under  the  laws  of  the  State  of  New  York,  began  busi- 
ness as  inspectors  and  testers  of  incandescent  lamps.  Its  first  customers  were 
electric  lighting  and  railway  companies,  manufacturers  and  purchasers  of 
incandescent  lamps.  Its  business  was  a  success  from  the  start  and  now  em- 
braces a  grand  total  of  over  10,000,000  lamps  purchased  by  its  customers  and 
submitted  by  the  manufacturers  for  inspection  and  test.  In  addition  to  lamp 
testing,  the  company  has  equipped  a  temporary  laboratory  at  No.  14  Jay 
Street.  New  York  City,  for  making  electrical  tests  and  calibrations  of  instru- 
ments, apparatus,  materials  and  supplies,  and  has  been  able  to  a  very  great 
extent  to  fill  the  existing  demands  for  services  in  this  field.  The  growing 
demand  for  tests  has  taxed  the  present  facilities  of  the  company  to  such  a 
degree  that  it  is  now  found  necessary  to  increase  its  equipment  immediately 
more  than  one  hundred  per  cent.  To  meet  all  the  requirements  a  suitable  build- 
ing of  heavy  fireproof  construction  at  8oth  Street  and  the  East  River,  New 
York  City,  has  been  secured,  where  its  laboratory  facilities  will  be  greatly 
enlarged,  its  scope  extcr>ded  and  its  resources  developed  to  meet  any  probable 
demands.  The  whole  will  form  one  of  the  most  complete  electrical  laboratories 
thit  has  ever  offered  its  services  for  commercial  testing.  The  company  feels 
ccmfident  that  by  maintaining  a  skilled  technical  staff  and  assistants,  together 
with  a  completely  equipped  laboratory,  the  value  of  its  services  will  receive 
wider  recognition.  The  company  will  welcome  suggestions  as  to  ways  of  in- 
creasing its   public  usefulness. 
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Ucinpc.     Danville, 

Minn.  App. 
tlic  slot  iiinkinK  3 
that    the    insulator 


IMllh  MAll.>    I'AII  Nl.s    IS.^l'l-.|)   .\l  (ilM     jj,    i«.)j. 

(Cuniliiclril   liy    Win.    .\.    Uimrnliunni,    ralciil   Allorncy.    140    Na>uu  St.,    N.   Y.J 

ij.uy.  Al'I'AK.Ml  S  loR  SKLKl  TIVK  Kl.lCt  TRU  SICXALINC;  Ji.lin 
S.  Sli>nc,  IU>»ti>n,  Mno!).  App.  lilcil  Dec.  j,  190J.  A  rr-ii(uc  i>(  palrni 
7I4.HJ1. 

7J6,67J.  TKI.I-.I'IID.VK;  John  .\.  Ilarrclt,  I,mii«  A.  l-'nik  ami  llrrbrrt  K. 
Shrwvc,   It.i.i.m.   .Mum.      .\pp.   I'llcil   Dct.   8.    igoj.      (Sec   piiiic  jgo.) 

736.9.'8.  KI.Kl  IKir  MOIOK  AND  CK.N  KU  A  TOK ;  .\rtlinr  l.r  K.  Il.ilcn  anil 
ticuriir    1'..    KI.11IM-.    Imlianapuli".    liul.      .\pp.    lilnl  Oct.    .-j.    lyni.      DctaiU. 

Tje.gj.l.  .\rroM.\Tll  I'KINll.Nt;  IKI.IUIK.M'll;  (.tinrlc.  U  lUickiiiKlmin. 
.Nov  York.  Jiiiil  I'.nul  (irrniann.  Itrimklyn,  .\.  V.  .\pp.  tiled  Kel>.  1,  igoo. 
The  invention  inclniira  prininiily  a  scconilary  relay  which  acluatci  the 
piT!*?4  nuiKnet    ft»i"  all    Iransuiitsionn  except    the   -^pace   lrun!*nn•»^ion. 

INSTItlMK.VT  VO\i  TKAClll.Mi  AND  I'UAC  Til  K  OF  TKI.- 
l^(;R.\rilY;  I'harle*  K.  C'hinnock,  llrooklyn.  .\.  V.  .\pp.  lilecl  .\pril  jy. 
igoi.  The  operator  can  turn  a  wheel  which  carries  on  itn  etiKe  projec- 
tions to  actuate  a  circuit  closer  in  accorilance  with  Morse  characters,  the 
projections  hcinic  (;rou|>eil  anti  a  letter  applied  to  each   uroup. 

rjt).g4J.  TROl.I.KY  I'OI.K  I!.\SIC;  Alliert  D.  I  rossley.  .South  Norwalk,  Conn. 
.\|>p.  tiled  March  4,  igoj.  .Vii  arraiiuemcnt  i^f  contact  plates  uiion  the 
pole   hasc. 

rj6,Q5o.  IM'.WDESCENT  Kl.l-.l  1  kU  l.A.MI';  James  \\ .  Forster,,  (."hi- 
cano.  III.  .\pp.  tileil  .\pril  17,  igoi.  The  Klass  portion  of  the  lainp  is 
made  in  two  parts,  one  of  which  is  attached  to  the  hase  ami  is  of  heavier 
material  than  the  other,  the  latter  inclosinn  the  vacuum  chamher,  the 
olijeet    lieiiiR   to    minimize    the    loss   due   to   hreaka^e. 

;j6,g6b.  KLIXTKK"  .\RC'  l..\Ml';  Ilaydn  T.  Harrison,  London.  Eng.  .\pii. 
tiled  lune  .7,  igoj.  The  lower  electrode  is  attached  to  a  float  restiUK 
on  a  nody  01   mercury  and   inclosed   within   a   solenoiii. 

736,g;5.  Al'TOM.VTIC  EI.IXTKIC  SAFETY  SUi.NAI,;  William  W.  Keener, 
(.  hesterlieUI,    Ind.      .\pp.    tiled    .March    ij,    igoj.     Details. 

737,019.       SELF  Wl.NDl.NG     ELEfTRlC     CLOCK;     Henry 
I'a.      .\|>p-    ''led    Nov.    u,    igo.'.      Details. 

737, 0J7.       INSl'L.\TOR:    William    G.    Rutlcdgc,     Ilrowii    \ai: 
tiled   S«-i>t.   8,    n)oj.      .\n   insulator   having   a   slotted    top, 
quarter    turn    and    endiiiR    in    a    nuinlicr    of    Kri>oves,    sl 
can   he   used  on   either  a   horizontal   or   vertical    surface. 

■37.053-  ELECTRIC  RAILWAY  SIGN.VL;  Henry  A.  Animann  and  Alhert 
D.  Cam|ihcll,  Spokane.  Wash.  .App.  tiled  iLirch  q,  1903-  Details  of  a 
device  for  attachment  to  the  troUev  wire  and  actuated  to  close  a  signal 
circuit    hy    the    passing    trolley    wheel. 

737,07.'.  WIRELESS  TELECiRAl'H  Y :  Charles  C.  liurke.  .New  York,  .\.  Y. 
.\pp.  tilcil  Sept.  Ji,  igoi.  .-\  system  for  automatically  transmitting  anti 
receiving  in  which  the  transnnitting  key  is  actuated  through  the  agency 
of  perforated  tape  which  contains  oocnings  of  uniform  size  variously 
spaced;  the  receiving  apparatus  incluiies  a  pen  normally  tracing  a  con- 
tinuous lino  which  is  lifted  at  each  impulse  to  divide  the  line  up  into 
dots  and  dashes  corresponding  with  the  spaces  between  the  dots  on  the 
transmitter    tape. 

-37,094.  CONTROLLING  SY'STEiF  FOR  RAILWAY  SIGNALS;  George 
(jibbs.  New  York,  .\.  Y'.  .\pp-  tiled  May  j-'.  igoj.  .\  supidemental  (Ic- 
vice  in  which  any  of  the  signals  can  he  held  at  danger  hy  manuallv  oper- 
ated devices,  notwithstanding  that  the  automatic  devices  would  ordinarily 
clear   the   signals;    this   is   used    whenever   occasion    requires. 

737,107.  ELECTRIC  CIRCriT  CLOSER;  Conrad  Hubert.  Spuyten  Duyvil. 
N.  Y'.  .\pp.  tiled  June  iq,  iqoj.  .\  circuit  closer  for  bull's  eye  lamps 
in  which  a  light  pressure  will  close  the  circuit  only  as  long  as  the 
pressure  is  applied,  wldle  a  heavy  pressure  wjU  lock  the  device  in  its 
closed   position   to    hold    the    circuit   closed    indefinitely. 

737,114.  INCANDESCENT  LAMP  SOCKET;  Owen  E.  Kenney,  Toledo. 
Ohio.      .\pp.    filed    Dec.    3J,    1902.      Details. 

737, i6j.  AI'l'ARATUS  FOR  ELECTROPL.VTING  SMALL  METALLIC 
ARTICLES;  John  F.  Shelton,  Fort  Worth,  Te.xas.  .\pp.  tiled  Sept.  16. 
1901.  The  small  articles  are  placed  in  a  revolving  perforated  wooden 
cvlinder. 

APPARATUS  FOR  SELECTIVE  ELECTRIC  SIGNALING:  John 
S.  Stone,  Cambridge,  Mass.  App.  filed  Aug.  2,  1902.  .\  metalically-con- 
tinuous  elevated  conductor  serially  connected  with  a  plurality  of  closed 
resonance  circuits  each  attuned  to  a  different  frequency. 
173.  LIGHTNING  PROTECTOR;  Jason  D.  Timmerman,  Stone  Mills, 
N.  V.  .\pj>.  tiled  May  14,  1903.  A  frame  work  is  erected  over  a  building 
and    lightning    rods   supported    upon    it. 

737.192.  DVNAMC:)  ELECTRIC  MACHINE;  Harry  M.  .\cly,  Pittstield. 
Mass.  .App.  tiled  Jan.  31.  iqo3.  .\n  arrangement  of  lugs  and  clami)s 
whereby  the  coils  are  supported  in  position  and  can  be  readily  removed 
and    replaced. 


737.'/ 


737. 


737. J54. —  rusL'. 

737203.  AUTO.MATIC  PRINTING  TELEGR.\PH;  Charles  L.  Buckingham. 
>;  Y.  App.  filed  Feb.  1.  1900.  .\n  alphabet  or  code  in  which  the  let- 
ters arc  each  formed  bv  a  definite  number  of  transmitted  impulses,  while 
the  figures  are  each  formed  of  a  different  definite  number,  the  character 
of  the  letters  or  figures  being  determined  by  prolonging  some"  one  or 
more    of    the    impulses. 

-3-  ^10.  ELECTRIC  STOP  MECHANISM;  Samuel  G.  Colt,  Pittsfield.  Mass. 
\p'p.  filed  Sept.  23.  1901.  .\  motor  geared  to  a  gate  valve  is  provided 
with  an  automatic  clutch  which  disconnects  the  motor  when  the  valve  is 
either   fully   closed    or    fully   open. 

-3-, 227.      ELECTRIC   HE.\TER;    William    S.    Hadaway,   Jr.,    East   Orange,    X. 

yj/.y  -  ^  filed  Sept.  7,  1901.  .\  peculiar  form  of  flatiron  having  an  elec- 
tric heater  inside  in  combination  with  a  stand  upon  which  the  iron  maj- 
be  placed  either  in  a  position  to  close  the  circuit  to  the  heater  or  leave 
it  open. 

737.237-  SPEED  GEAR  FOR  MOTORS;  Albert  B.  Holson.  Chicago.  111. 
App.  filed  Jan.  6,  1902.  The  speed  is  varied  by  simply  locking  different 
concentrically  disposed  annular  racks  with  the'  driving  pinions  of  the 
motor. 


7J7.J4J  I  l.l.l.riloMl        \ri'.\l<  A  I  r.N,      .Miller      Urr.r     llutchii><>ii.      Upper 

.Moiilclair,    N.   J.      .\|i|i.    hlnl    .\pril    11,    lyoj.      (See   pui(e    390.) 

7.17. J>J.  ELECTRIC  .MO'i'oR;  lliirry  l.indrnberiier,  St.  Loui»,  M«.  A|.p. 
I'llrd  July  jb,  igoj.  An  nrniature  rinK  hua  cliioed  in  hrnd>  from  which 
project  liuht,  one  of  which  mtvck  nn  a  pulley  and  the  other  aa  «  carrier 
for    commutator    >CKinent». 

737. ■'J4.  I  TSi;;  William  J.  I.loyil,  I'illalield,  .Ma«».  A)i|>.  (iled  .Sept,  g,  igoj. 
The  leriiiinalK  of  a  fiiaihle  utrip  are  immeried  in  oil  only  the  ini'ldle  jior- 
tion    heiiiK    expoaed. 

737, JS<,.  KLEtTRICAL  MEASURING  IN.STRUMENT;  William  J.  Lloyd, 
Pitlilield.  Ma»«.  .\pp.  lih-d  I'Vb.  10,  170.1.  The  Mrnaitive  coil  ia  mounted 
111  a  Nphericnl  chamlier  f 01  nieil  by  the  wiiidiiiKa  of  a  fixed  coil  which  alTordft 
an    inletiHe    and    uniforin    tield    for   all   poaitiona   of    the   mov.'ible   coil. 

737,265.  ELECTRIC  DRAKE;  Frank  C.  Newell,  W  ilkinsiiurg.  I'a.  App. 
filed  Dee,  31,  1902.  An  automatic  reveminK  awitch  which  will  alway« 
act  up  the  iiroper  combination  of  circuits  for  braking  when  (he  car  i« 
moving   ill  either  direction. 

737,280.  S.M'ETY  I'l'SI'!;  Joseph  Sacha,  Hartford,  Conn.  .\pp.  filed  Feb. 
19,  igoo.  The  indicator  UHually  fixeil  to  the  outside  of  the  tube  contain. 
ing  the  fuse  is  arranged  partially  inside  and  |iartially  outside  of  the  wall 
of    the    tube. 
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737,072. — Wireless    Telegraphy. 

,281.  SAFETY  FUSE;  Joseph  Sachs,  Hartford,  Conn.  .\pp.  filed  .May 
23,  1901.  The  indicator  wire  is  arr.^nged  wholly  inside  of  the  tube,  but  a 
cord  attached  to  it  extends  through  an  opening  in  the  wall  of  the  tube 
where  it  can  be  grasped  or  observed. 

,282.  SAFETY  I'USE;  Joseph  Sachs,  Hartford,  Conn.  App.  filed  Jan. 
13,  1902.  \  jiermanent  casing  serving  as  a  holder  for  a  fuse  tube  and 
adapted   to  be   used    with   many  ditferent   tubes. 

,283.  FUSE  BLOCK;  Joseph  Sachs,  Hartford,  Conn.  App.  filed  May 
6,  1902.  The  block  contains  grooves  for  main  wires  and  clips  to  receive 
fuse  tubes  which  will  be  held  at  right  angles  to  the  wires  and  in  a 
different    plane. 

,284.  SAFETY  FUSE;  Joseph  Sachs,  Hartford,  Conn.  .\pp.  filed  Sept. 
29,  1902.  The  fuse  tul)e  i»  divided  into  a  number  of  chambers  through 
which  the  fusible  strip  is  led  in  a  zig-zag  direction,  thus  making  a  short 
tube   accommoilate  a   long   strip. 

,285.  BATTERY  ELE.MENT;  Charles  B.  Schoenmehl.  Waterbury,  Conn., 
.\pp,  filed  .May  19,  1902,  A  battery  element,  comprising  a  solidified  and 
hardened   flat   depolarized  plate,   broadest  through   its   top  edge. 

,286.  GAIA'ANIC  B.\TTERY';  Charles  B.  Schoenmehl.  Waterbury,  Conri. 
.\pn.  filed  -May  i,  1903.  .\  battery  element  comjirising  an  annular  solidi- 
fied   copper   oxide   depolarizer. 

,303.  ELECTRICAL  MEASURING  INSTRUMENT;  Thomas  W.  Var- 
ley,  -New  Yoik,  N.  V.  .App.  filed  Dec.  26,  1902.  The  casing  is  pivotally 
mounted  so  that  if  the  needle  shows  any  deflection  due  to  external  mag- 
netism, the  casing  can   be   shifted   to  com])ensate    for   it. 

,310.  INC.\NI)ESCENT  L.AMP  SOCKET;  Joseph  L.  Y'ost  and  Owen  E. 
Kenney,   Toledo,   Ohio.      .Api>.    filed  June    12,    1903.      Details. 

.315.  ELECTRIC  ARC  L.AMP;  Malcolm  H.  Baker,  East  Liberty,  Pa. 
.App.  filed  June  28,  1902,  An  improvement  in  the  Bremer  lamp  in  which 
an  electromagnet  is  used  to  withdraw  a  striker  or  igniter  from  the  elec- 
trodes at  the  moment  the  current  is  turned  on,  the  operation  of  the  mag- 
net being  retarded  to  prevent  a  repetition  of  the  action  before  the  arc 
is  actually    established. 

,342.  ELECTRIC  .ARC  L.AMP;  Tito  L.  Carbone,  Grunewald,  Berlin, 
Ger.  .App.  filed  Dec.  30,  1902.  The  arc  is  surroundcil  by  an  iron  ring 
placed   in   a   magnetic   circuit   which   thereby   steadies  the   light. 

,343.  ELECTRIC  .\RC  L.\MP;  Tito  L.  Carbone,  Grunewald,  Berlin. 
Ger.      -App.   filed    Feb.   7,    1903.      Details. 

,345.  TELEPHONE  TEST  INSTRUMENT;  Henry  George  Chalkey,  .New 
York,   X.   Y.      .Ai>p.   filed  June    19,    1902.      (See  page   390.) 

,349.  SNAP  SWITCH  OPER.YTING  MECHANISM;  Charles  A.  Clark, 
Hartford,   Conn.     .App.   filed    Tulv   23,    1902.      Details. 

353.  CONNECTING  HOOK  FOR  ELECTROTYPERS;  Jesse  W.  Cor- 
nelius and  John  Niemer,  Cincinnati,  (Ihio.  App.  filed  July  5,  1902.  The 
bottom  part  of  the  hook  switch  which  supports  the  plate  in  the  bath  is 
encased  in  lead  or  an  alloy  of  lead,  tin  and  antimony,  to  prevent  its  being 
attacked  by  the  solution. 

,^,.  ELECTRIC  ADVERTISING  DEA"ICE;  Jonathan  C.  Carrah  and 
Russell  .A.  Willson.  Helena.  Mont.  App.  filed  June  23.  1902.  The  lamps 
are  mounted  on  the  spokes  of  a  wheel  and  rotated  hy  a  motor  while  the 
circuits   are    variously   operated. 

,368.  ELECTRIC  SAFETY  FUSE  OR  CUT  OUT;  Louis  W.  Downes, 
Providence.  R.  I.  -App.  filed  June  2.  1900.  The  indicator  wire  on  the  out- 
side of  the  tubes  has  attached'  to  it  a  composition  or  a  label  which  changes 
its  appearance  and  gives  an  unmistakable  indication  of  the  destruction  of 
the  main   fuse. 

.369.  ELECTRIC  FUSE  OR  CUT  OUT;  Louis  W.  Downes,  Providence, 
R.   I.     -Api).   filed  Feb.   2,   1903.     .A  modification  of  the  preceding  patent. 

,460.  MEANS  FOR  .STARTING  ELECTROLYTIC  OR  XERNST 
LA.MPS;  Eustace  Oxiey,  Brooklyn,  X.  Y'.  App.  filed  July  2,  1901.  The 
circuit  in  which  the  heaters  of  a  number  of  lamps  are  connected,  is 
closed  by  a  hand  switch  which  is  thereafter  opened  by  a  mechanical  de- 
vice after  the  lapse  of  a  certain  interval  sufficiently  long  to  bring  the 
burners   to   a   conductive    condition. 

REEL  ATTACHMENT  FOR  MINE  LOCOMOTIVES;  Kenneth 
Rushton.  Philadelphia,  Pa.  App.  filed  May  28,  1902.  A  friction  gear 
connects  the  reel  with  the  axle  and  can  be  thrown  in  when  desired  to  reel 
up   the  cable  carried   by  the   locomotive. 

.553.  ELECTRIC  MOTOR;  August  K.  Eraun.  Xew  York.  X.  Y'.  App. 
filed  July  3.   1903.     Details. 

554.  ELECTROLYTIC  APPAR.ATUS;  Linus  P.  Burrows.  Washington. 
D.  C.  App.  filed  Tan.  22.  1902.  The  apparatus  consists  of  a  dissolving 
vessel,  containing  the  anode,  one  or  several  filters,  and  a  depositing  vessel, 
containing  the  cathode.  .A  stream  of  liquid  is  passed  from  the  dissolving 
vessel  into  the  filter  and   from  the   filter  into  the   depositing  vessel. 
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The    Stref.t    Railway    Meeting. 

Last  week  vvc  devoted  considerable  space  to  the  street  railway 
convention  at  Saratoga,  and  this  week  arc  able  to  report  the  closing 
exercises,  which  included  a  good  deal  of  matter  of  general  interest. 
Now  that  the  industry  is  so  thoroughly  electrified,  many  or  most 
ul  its  broad  topics  are  those  which  receive  attention  from  engineers 
in  other  branches  of  the  art,  and  anything  from  telephones  to  tur- 
bines appears  pertinent  to  the  trolley.  We  think  our  general  readers 
will  thus  find  some  valuable  data  in  the  Emmet  paper  on  steam 
turbines  and  the  subsequent  discussion.  The  encouraging  remarks 
on  the  turbine  in  practice,  from  so  competent  and  conservative  an 
engineer  as  Mr.  Maillou.x,  must  have  great  weight  on  coming  dc- 
\-elopment  in  power  stations. 


The  Telegraphic  Status. 

The  wireless  telegraph  situation  comes  in  for  so  much  discussion, 
it  rather  crowds  the  older  telegraph  interests  to  the  wall,  as  far  as 
popular  consideration  is  concerned.  As  a  matter  of  fact,  public 
interest  in  commercial  telegraphy  does  not  appear  to  be  very  great, 
and  the  reason  may  be  the  lack  of  anything  sensational,  either  in 
its  finances,  its  technique  or  its  general  development.  For  its  great 
advances,  wireless  telegraphy  has  little  to  thank  the  earlier  art  and 
those  who  control  it,  and  hence  wire  telegraphy  is  thought  of  as  a 
thing  apart.  The  time  may  come  and  perhaps  is  not  far  distant, 
when  in  view  of  the  fre(juent  interruptions  of  their  lines,  the  tele- 
graph companies  may  adopt  a  wireless  system  as  an  adjunct  to  be 
I'.^cd  in  emergencies.  This  would  be  a  sensible  and  progressive  thing 
to  do,  but  meantime  the  telegraph  companies  damn  the  wireless  with 
faint  praise— and  possibly  undiT  their  breath  with  what  is  not 
praise.  Leaving  aside  the  wireless,  there  are  no  great  improvements 
visible  in  telegraphic  technique,  such  as  the  adoption  of  "machine" 
or  automatic  methods ;  although  doubtless  there  are  sundry  minor 
betterments  which  are  too  small  to  impress  the  public  fancy,  but 
which  in  the  aggregate  count  a  good  deal  for  efficiency  and  economy. 
Phis  may  help  to  explain  the  encouraging  report  just  issued  by  the 
Western  Union  for  the  September  quarter,  which  shows  a  net 
revenue  of  $2,400,000,  or  $150,000  better  than  last  year,  and  $700,000 
better  than  the  same  quarter  of  igoo.  To  say  the  least,  this  is 
creditable,  if  the  upkeep  of  the  system  has  not  suffered  in  doing 
it ;  and  there  is  nothing  to  indicate  that.  It  means  apparently  better 
executive  and  financial  management,  for  we  all  recognize  tliat  there 
is  little  expansion  in  telegraphic  income,  whatever  may  be  the  ex- 
planation. Moreover,  the  surplus  shown  by  the  Western  Union  of 
$8,600,000  in  igoo  has  risen  to  $13,916,000,  and  the  sturdy  old  "in- 
dustrial" has  gone  right  along  paying  its  dividends  all  the  while. 


It  so  happens  that  just  as  these  Western  Union  figures  are  avail- 
able, some  detail  data  comes  to  hand  of  the  British  telegraphs,  as 
will  be  seen  by  other  pages  in  this  issue.  On  the  face  of  the  returns, 
the  telegraph  business  in  Great  Britain  in  the  hands  of  the  govern- 
ment would  appear  to  be  growing  more  quickly  than  here;  but  if 
this  be  actually  so,  it  is  due  to  the  cultivation  of  traffic  at  a  losing 
rate.  Now,  it  is  not  a  peculiarly  difficult  trick  to  sell  goods  for  less 
than  they  are  worth  :  nor  is  it  unusual  that  such  a  process  should 
result  in  deficits.  The  British  system  does  not  make  ends  meet. 
It  pays  no  dividend  to  the  State  on  the  investment,  but  calls  all  the 
time  for  more  money.  .-Kn  explanation  of  the  deficit  is  readily  found 
in  the  fact  that  by  means  of  very  cheap  press  rates  the  Postmaster- 
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(ifiKriil  niaki-s  I  In-  iu-ws|):i|)rrs  a  prcM-iit  i>i  at  least  $1,500,000  an- 
nually: and  lIuTi-  art  no  sIkiis  (lint  anyliody  will  stop  this  leak,  as 
llicy  winild  in  a  niiTily  loinimrcial  ciiliTi>ri.se.  Hut  outside  of  iliai, 
the  want  of  llexiliilily  or  n^'^^lh  in  the  husiness  is  seen  again  in 
the  amount  of  tralVic.  .AlthouKli  the  year  H/>J-.1  was  a  haiiiier  period, 
the  nunibcr  <if  inland  teliKraiiis  was  only  75.H}<3,ooo,  and  ilu-  total 
nmnlier,  iiichidinn  foreign,  was  (;j,47 1,000.  This  would  seem  to 
ligure  out  somewhere  around  tw<>  niessages  per  capita  per  year,  or 
possibly  just  a  little  better  than  in  the  I'nited  States,  where  on  the 
other  hand  the  use  of  the  telephone  is  far  greater  iluii  in  (Jreat 
Hritain.  It  strikes  us  that  after  all  the  telenrapli  f.ills  short  of  its 
possibilities  when  barely  two  mtssaKes  a  year  per  head  are  all  that 
ihe  public  can  get  out  of  it,  directly,  leaving  out  of  consideration 
press  dispatches.  The  greai  future  ipK^lion  for  telegraphy  is,  what 
can  be  done  to  make  the  two  messages  ten.  and  if  sonuthing  can 
be  done,  why  it  is  not  dune.  Not  less  than  ife  trolley  rides  a  year 
suffice  for  each  American  citizen,  inid  we  ;irc  -.ironn  inoiinh  Ixlu-vers 
in  the  telegraph  to  imagine  that  tluie  nnist  be  ways  and  means  of 
getting  every  good  .\merican  to  use  the  teUgraph  6  or  i()  times  ;i 
vear,  as   well. 


An  Abuse  of  Hospitality. 

.At  the  recent  meeting  of  the  .American  Street  Railway  .Association 
one  of  the  i)rominent  members  in  commenting  on  the  fact  that  no 
invitation  has  been  extended  to  the  .Association  for  its  mxt  meeting, 
intimated  in  rather  iilaiii  term-,  ihal  this  apparent  lack  of  ,-ipi)recia- 
tion  was  owing  to  the  great  expense  that  in  the  past  has  been  en- 
tailed upon  hosts  of  the  .Association;  and  it  was  suggested  that  some 
plan  be  devised  whereby  members  would  henceforth  individually 
and  collectively  pay  their  bills  and  the  hosts  be  thus  relieved  of 
what  has  become  a  very  considerable  burden.  This  advice  is  ap- 
plicable to  other  associations,  and  with  particular  force  applies  to 
the  case  of  the  professional  organizations  having  no  direct  claims 
upon  the  generosity  of  corporate  interests,  the  expenses  of  enter- 
tainment having  thus  to  be  met  directly  by  local  members  or  shifted 
by  them  in  whole  or  in  part  on  residents  by  an  appeal  to  their  public 
spirit.  Professional  men  as  a  rule  have  little  surplus  to  draw  on 
for  such  a  purpose,  and  a  loss  of  dignity  is  entailed— to  say  the  least 
— when  the  money  for  the  entertainment  of  the  visiting  body  is 
obtained  from  those  having  no  connection  whatever  with  its  objects. 
It  is  imly  of  recent  years,  we  believe,  that  this  practice — which  orig- 
inated in  connection  with  junketing  excursions  of  beneficial  orders 
and  commercial  bodies — has  extended  to  professional  organizations. 
Time  was  when  these  latter  met  their  own  expenses,  the  usual 
banquet  being  arranged  for  on  the  basis  of  each  member  attending 
it  paying  for  his  own  plate  ;  and  the  sooner  there  is  a  return  to 
this  good  old  practice  so  consonant  with  self  respect,  the  better  will 
it  be  for  the  prestige  of  the  bodies  concerned.  If  the  current  prac- 
tice is  continued,  before  long  invitations  will  be  a  rarity,  and  when 
given  can  neither  be  offered  nor  accepted  in  the  true  spirit  which 
should  animate  host  and  guest. 


The  Central  Station  of  the  Future. 

It  would  indeed  imperil  a  reputation  as  a  prophet  to  hazard  a 
prediction  as  to  future  improvements  in  the  generation  and  utili- 
zation of  electric  current.  The  imagination  might  be  acute  enough 
by  nature  for  such  a  task,  but  if  long  fettered  by  facts  it  would  be 
unequal  to  the  efTort.  In  fact,  the  less  one  knows  of  electrical  mat- 
ters the  easier  it  is  to  give  one's  fancy  rein  in  so  dizzy  a  flight.  It 
may  be.  of  course,  that  Boomer's  etheric  engine,  Faques's  battery  and 
Curbhowler's  xenon  light  may  in  the  fullness  of  time  replace  the 
apparatus  with  which  we  are  now  familiar,  but  we  are  here  assum- 
ing that  in  the  matter  of  generation  at  least,  no  revolutionary  changes 


arc  imiiietliiitely  impcndiiiK  I  '■■e  nrvat  suburban  iraiisinission  system 
in  proccHii  of  cvcdiition  about  Kosioii,  which  has  just  been  described 
in  our  colimins  will  serve  as  a  text,  and  the  need  of  cities  as  the 
salieiii  iluine  If  the  present  tendency  of  rapid  aKgregalioii  of 
popiilaiioii  III  l.'irge  cities  goes  on,  the  future  must  prepare  to  meet 
comlitions  which  are  feebly  sketched  by  the  present  situations  in  New 
S'ork  :in<l  London.  Not  only  will  llure  be  demands  for  power,  light 
;iiid  rapid  transit  hardly  now  to  be  imaKined,  but  it  wiH  re(piire  des- 
perate etToris  to  meet  the  recpiiremcnts  with  sufficient  completeness  to 
make  the  conditions  of  city  life  in  the  least  more  than  tolerable.  Last 
winter  gave  us  a  taste  of  the  situation  which  will  be  iisu.d  within  a 
few  years  unless  it  be  averted  by  the  most  active  measures.  The  price 
of  coal  is  on  an  upward  gradient  which  is  likely  to  grow  steeper  as 
time  goes  on,  ami  the  mar  future  is  (piile  certain  to  see  anthracite  far 
loo  much  of  .1  hiNury  to  be  used  for  llic  geiu-ralion  of  steam. 

The  iiiiie  Is  ripe  for  just  such  operations  as  are  in  progress  about 
Hoston,  but  on  a  scale  even  more  imposing.  The  supply  not  only  of 
the  city  proper  but  of  the  greater  city  from  one  or  a  few  huge  cen- 
tral stations  is  the  logical  step  when  we  are  hard  pushed  for  fuel 
and  harassed  by  smoke.  .Much  h;is  been  said  of  the  relative  economy 
of  small  and  large  st.itions,  but  ubcn  the  whole  story  has  been  told 
from  the  engineer's  stamlpoint  .and  (|uite  irrespective  of  his  conclu- 
sions, the  citizen  must  ha\e  the  last  word.  We  believe  the  time  has 
come  when  soft  coal-burning  industries  must  be  relegated  to  the  out- 
skirts of  litK-s,  and  the  great  central  stations  now  being  erected  are 
taking  a  step  in  tlu-  right  direction.  Fiefore  many  years  we  think  that 
the  smaller  urban  stations  for  direct  supply  of  electricity  at  low 
jiressure,  now  being  maintained  for  convenience  and  for  auld  ac- 
(|uaintance  sake,  must  go  or  be  relegated  to  the  state  of  emergency 
stations  only  to  be  used  in  case  of  a  breakdown.  They  have  served 
their  purpose  well,  but  the  need  for  them  has  passed  and  they  must 
pass  with  it.  If  any  prime  movers  belonging  to  the  future  central 
.station  system  are  to  be  installed  away  from  the  main  plant,  the  gas 
engine  will  become  a  great  factor  in  the  situation.  Even  a  gas  engine 
with  its  very  undesirable  products  of  combustion  is  not  a  pleasant 
neighbor,  but  it  does  not  fill  the  air  with  smoke.  The  use  of  steam 
engines  with  co.i)  for  fuel  stands  a  chance  of  being  prohibited  in  the 
civilized  city  of  the  near  future,  and  the  electric  motor  and  the  gas 
engine,  being  fully  capable  of  meeting  all  requirements  in  the  way  ot 
power,  they  will  come  more  and  more  to  the  front.  Even  heating 
can  be  divided  between  gas  and  electricity  with  the  best  of  results 
when  one  works  on  a  sufficiently  large  scale.  We  even  now  do  not 
allow  soap  factories  and  tanneries  to  flourish  in  residence  districts. 
Why  should  we  endure  an  equally  obnoxious  shower  of  soot? 


We  see  then  for  the  future  city  hoi)c  in  the  combined  efforts  of  elec- 
tricity and  gas.  The  stage  we  arc  now  in  is  merely  transitional.  Im- 
agine a  city  as  it  might  be  without  means  not  already  available. 
Twenty  or  thirty  miles  aw-ay  on  barren  land,  perhaps  on  tidewater, 
perhaps  surrounded  by  a  network  of  railway  tracks,  are  the  power 
works  of  the  metropolis — long  rows  of  coking  ovens  and  mighty 
gas  receivers,  a  constantly  moving  mesh  of  automatic  conveyors  and 
the  towering  stacks  of  a  gigantic  power  station  wringing  from  the 
coke  its  tinal  tribute  of  energy.  The  gas  finds  its  use  in  every  build- 
ing for  all  production  of  heat,  and  feeds  whenever  desired  the  huge 
gas  engines  of  the  urban  auxiliary  stations.  For  lighting  and  motive 
power  the  city  depends  entirely  on  electricity;  no  steam  engine  turns 
within  the  city  limits,  no  chimney  belches  out  a  cloud  of  soot — the 
air  is  as  clear  and  the  sky  as  bright  as  on  the  prairies.  The  use 
of  gas  engine  reserve  stations  serves  to  hold  the  balance  of  supply 
and  demand  as  between  electricity  and  gas.  The  prospect  is  no  vis- 
ion of  a  dreamer,  but  a  possibility  that  might  be  realized  at  any  time 
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vvitliout  passing  the  limits  of  conscrvativi;  enterprise.  'I'he  growth  of 
cities  is  so  swift  and  their  demand  for  power  so  prodigions,  that  one- 
has  to  look  forward  no  more  than  a  few  years  to  see  a  market  for 
power  in  one  form  or  another  so  great  as  to  justify  fully  the  invest- 
ment re(iuire(l  for  almost  any  reorganization  of  methods.  Such  an 
enterprise  as  we  have  described  would  of  necessity  be  a  complete 
monopoly  and  would  thus  imply  rigid  control  by  the  municipality. 
The  unutterable  corruption  of  American  municipal  administrations 
is  the  sole  bar  to  the  success  of  such  an  advance.  Progress  waits  for 
an  era,  not  of  Utopian  fantasies,  but  of  the  common  honesty  that  shall 
make  for  decent  relations  between  great  civic  enterprises  and  the 
local  governments  under  which  they  operate. 


>hips,   without    distinction   as   to   the   system   of   wireless   telegraphy 
employed  by  the  ships. 


The  Inte^jnational  Conference  on  Wireless  Telegraphy. 

The  action  taken  at  the  recent  International  Congress  held  at 
Berlin  to  discuss  wireless  telegraphy  is  likely  to  have  a  marked 
influence  upon  the  development  of  the  art  in  Europe,  and  to  a  lesser 
extent  upon  the  development  of  the  an  in  America.  Until  recently 
the  circumambient  ether  of  our  planet,  while  teeming  with  electro- 
magnetic waves  of  wave  length  lesser  than  an  inch,  depended  almost 
wholly  upon  thunderstorms  for  its  longer  waves.  The  only  radio- 
grams were  sent  by  the  thunder  god.  Of  recent  years,  however, 
artificially-produced  electromagnetic  waves,  of  the  order  of  wave 
length  of  dekametres.  have  sprung  into  existence  like  a  new  species 
of  creation,  owing  to  the  activities  of  electrical  engineers.  So  long 
as  the  range  of  these  waves  remained  limited  to  a  few  kiloinetres, 
it  did  not  matter  how,  or  where,  they  originated.  Every  electrician 
for  himself,  and  the  atmosphere  for  us  all,  became  the  natural  creed 
oi  wireless  telegraphers.  But  when  these  new  creatures  began  to 
extend  their  range,  and  roam  about  from  one  country  to  another, 
this  altruistic  doctrine  of  let-alone  became  burdensome  alike  to  him 
who  sends  and  him  who  receives.  The  messages  did  not  fall  upon 
the  place  1)eneath,  but  rather  seemed  anxious  to  fall  upon  the 
antipodes  beneath.  Then  the  doctrine  of  law  of  the  real  estate  man 
rose  into  consideration,  that  he  who  owns  the  soil  owns  the  sky. 
The  new  command  went  forth — thou  shall  not  sully  my  ether  with 
long  electromagnetic  waves. 


So  a  congress  was  called  at  Berlin  last  month  to  deliberate  upon 
the  new  state  of  the  art  and  to  say  who  owned  the  sky  electromag- 
netically.  .\fter  eight  days  of  discussion,  the  congress  adopted  a 
protocol  of  eight  articles,  which  was  signed  by  the  representatives 
of  the  United  States,  Germany,  Austria,  Spain.  France  and  Russia. 
This  seems  to  have  lieen  the  fir.st  occasion  on  which  the  United 
States  has  been  a  party  to  an  inlernational  agreement  on  telegraphy, 
and  in  a  sense  may  be  accepted  as  an  indication  of  the  policy  of  the 
day  to  assert  our  status  as  a  "world  power."  Fortunately  in  this 
case  there  is  no  probability  that  our  navy  and  army  will  ever  be 
called  upon  in  support  of  the  obligation  assumed.  Telegraphic  con- 
ferences are  held  in  Europe  at  regular  interxals,  and  delegates  to 
these  conferences  are  appointed  by  various  countries  of  Europe.  .\sia, 
.Africa  and  Oceania  ;  but  .America  has  hitherto  stood  aloof,  boimded  by 
the  .Atlantic  and  Pacific  Oceans  ;ui<l  the  Monroe  Doctrine.  But  what 
telegraphy  could  not  do  by  sea  or  land  to  bring  .America  into  the 
fold,  telegraphy  has  done  by  air.  .According  to  the  protocol,  wire- 
less telegrams  have  been  described  as  radiograms,  and  have  been 
brought  into  co-ordination  with  ordinary  telegrams,  under  the  ndes 
of  the  St.  Petersburg  telegraphic  convention.  The  United  States  is 
not  a  party  to  the  agreement  reached  by  that  convention,  but  it  would 
seem  that  the  United  States  has  now  become  a  party  to  that  con- 
vention so  far  as  its  provisions  now  apply  to  radiograms.  The  most 
important  decision  was  that  coast  stations  for  wireless  telegraphy  are 
obliged  to  receive  and  transmit  telegrams  going  to  or  returning  from 


This  rule  can  hardly  be  regarded  as  mandatory,  and  can  only 
go  into  effect  through  the  subse(|uent  action  of  the  various  govern- 
ments individually.  In  itself,  the  rule  can  only  be  of  the  nature  of  a 
suggestion,  or  consensus  of  opinion,  from  the  conference.  Moreover, 
It  IS  nugatory  in  its  present  form.  If,  for  example,  the  coast  stations 
should  have  tluir  receivers  tuned  to  a  particular  fre(inency,  then 
passmg  ships  with  a  particular  favored  system  of  radiography  would 
readily  enter  into  communication  with  the  stations,  by  using  that 
frequency  in  their  transmitting  apparatus;  whereas  the  disfavored 
ships  would  not  operate  the  shore  stations'  receivers.  The  only 
complaint  that  the  disfavored  ships  could  make  under  such  circum- 
stances would  be  that  the  shore  stations  tuned  selectively,  and  this 
allegation  nn'ght  be  difificult  to  prove.  Nothing  would  be  easier  for 
the  shore  stations  than  to  ignore  radiograms  from  disfavored  ships 
without  any  tangible  evidence  of  favoritism,  unless  compelled  by  the 
government,  or  the  courts,  to  treat  all  vessels  alike.  The  effect  of 
such  a  ruling  would  naturally  be  adverse  to  the  establishment  of 
monopoly  in  any  particular  system  of  wireless  telegraphy,  so  far  as 
relates  to  the  operation  of  coast  stations  with  passing  ships.  In  this 
respect  the  rule,  if  enforced,  would  apparently  affect  the  contract 
which  Lloyds"  .Agency  has  already  entered  into  with  the  Marconi 
Company,  which  contract  is  stated  to  provide  for  the  shore  stations 
exclusive  exchange  of  messages  with  vessels  equipped  for  wireless 
telegraphy  by  the  Marconi  Coinpany.  Great  Britain  did  not  sign  the 
protocol,  declaring  that  no  system  of  wireless  telegraphy  would  be 
used  by  that  country  officially  until  guarantees  of  service  could  l)e 
given  that  hitherto  have  been  unobtainable.  This  fact  may  avoid 
liringing  the  protocol  into  a  test  conflict  with  Lloyds'  Agency.  Italy 
also  dissented  from  the  protocol  on  the  ground  that  to  subscribe 
would  involve  breaking  a  contract  already  made  with  the  Marconi 
Company. 


Whatever  results  may  How  from  the  session  of  this  important  con- 
gress, it  seems  likely  that  no  license  or  charter  will  be  granted  by 
any  of  the  governments  whose  representatives  signed  the  protocol, 
for  any  system  of  wireless  telegraphy  contemplating  monopoly  or 
exclusive  communication  with  vessels  on  the  sea.  This  is  in  itself  a 
step  forward  in  the  direction  of  civilization.  The  protection  of  inter- 
national shipping,  of  lives  and  property  upon  the  sea,  is  of  greater 
international  and  national  importance  than  the  maintenance  of  any 
monopoly.  It  is  difficult  to  see  how  a  government  could  interfere 
consistently  with  the  recognized  rights  of  individuals,  in  the  oper- 
ation of  the  ether  over  tlu  land  for  the  purposes  of  wireless  teleg- 
raphy; but  when  the  welfare  of  ships  on  the  ocean  is  taken  into 
account,  the  general  welfare  which  keeps  the  seas  neutral  territory 
tends  to  keep  the  ether  above  them  neiUral  also.  The  convocation 
of  this  congress  is  but  .another  evidence  of  the  tendency  of  physics 
in  general,  and  of  telegraphy  in  particular,  to  unite  nations  in  bonds 
of  co-operation.  Every  new  telegraphic  development,  such  as  wire- 
less telegraphy,  not  only  proinotes  rapid  intercommunication,  vir- 
tually leveling  mountains  and  bridging  seas,  but  also  brings  new  ties. 
for  amity  and  mutual  understanding,  whereby  war  becomes  more 
(lifticult  to  invoke.  If  wireless  telegraphy  should  develop  into  such 
increasing  range  and  utility  as  to  carry  any  considerable  proportion 
of  intercontineiUal  telegraph  traffic,  it  would  render  a  closer  under- 
standing necessary  between  .America  and  Europe  in  the  various 
details  of  telegraphic  operation.  For  instance,  the  difference  between 
the  .American  and  the  European  Morse  codes  would  have  to  disappear 
and  universal  wireless  telegraphy  would  necessitate  a  universal  code 
i"or  telegraidiy  of  every  kind  worked  bv  hand. 
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Ihc  C'onvcntion  of  the  hdison   Illuminating  Association. 

luf  -uiiif  \i'.iis  ii.ist  ilu-  AsMii  1.111. .11  ..I  Kflison  llluminatiiiK  Com- 
IMiiics  has  shnniiod  cities  as  iiicoiiini  pliu'cs  for  its  cmivcntions,  ami 
has  sDiiKhl  sichidccl  pk-asurc  resorts  where  tlie  emi  of  the  seaM'U 
Kives  it  an  adtleil  reliremeiU  because  (if  tlie  al»scnce  of  otlier  giievls, 
It  must  be  achniited,  however,  that  in  devclopiuK  this  passion  for. priv- 
acy, tile  .Association  has  also  cnllivatcd  a  very  discriniiiialiiiK  taste  in 
hotels,  so  that  the  record  of  its  traiis.ictions  miKht  serve  eiiually  well 
as  a  Hae<leker  of  the  best  pleasure  resorts  in  America.  This  year  the 
success  achieved  in  KXi."  by  the  mcctinR  in  the  beautiful  new,  hotel 
at  the  fool  of  Mt.  VVashiiiKtoii  has  aRain  been  followed  up  by  the 
gatheriuR  at  tlie  Hotel  Frontenac,  a  clianuiiiR  spot  on  one  of  the 
I'housand  Islands,  near  Clayton;  and  the  larRc  attendance  may  in 
part  be  attributed  to  the  reports  which  had  circulated  as  to  the  at- 
tractions of  a  place,  surrounded  by  a  broad,  deep  river,  whose  only 
approach  could  be  guarded  by  the  vigilant  eye  of  a  single  trusty.  So 
(piiet  and  withdrawn  is  the  spot,  even  the  caddies  on  the  golf  links 
have  to  make  the  trip  over  every  morning,  from  Clayton,  some  few 
miles  away,  by  steamer.  There  can  be  no  doubt  that  by  thus  "let- 
ting concealment  feed  on  its  damask  check"  the  Association  is  able  to 
stick  much  closer  to  business ;  and  its  sessions  are  moilcls  of  what 
work  at  a  convention  should  be,  with  two  and  three  of  tiuiii,  more- 
over, each  day. 

Aw  element  of  niclaiiciioiy  was  given  to  the  convention  this  year 
by  tiie  absence  of  Mr.  Luther  Stieringer,  so  long  the  sergeant-at-arms, 
who  died  a  few  luontbs  ago  in  California.  Although  in  every  sense 
a  free  lance  in  the  electrical  field,  fighting  always  for  his  own  hand, 
Mr.  Stieringer  was  one  of  the  best  friends  and  most  loyal  critics  the 
.\ssociation  has  ever  had,  and  it  was  with  more  than  a  tinge  of  sadness 
that  the  members  in  and  out  of  meeting  referred  to  his  personality 
and  to  what  he  had  done  for  the  lighting  art  in  providing  it  with 
some  of  its  most  useful  and  peniiauciit  features  of  security  and 
flexibility.  It  is  needless  to  add  that  his  loss  was  appropriately  recog- 
nized. 

The  meeting  began  on  Tuesday,  September  8,  under  the  presidency 
of  Mr.  Louis  A.  Ferguson,  of  Chicago,  but  on  account  of  the  inter- 
vening Labor  Day  holiday,  most  of  the  delegates  had  arrived  on  Sat- 
urday or  Sunday,  and  by  the  first  day  an  attendance  of  at  least  175 
had  been  attained.  The  programme  laid  out,  as  given  below,  was  fol- 
lowed out  with  trivial  changes  : 

Tuesday,  9.30  A.  M.— Roll  Call,  .Announcement,  Report  of  Execu- 
tive Committee,  Treasurer's  Report,  Report  of  Meter  Committee. 
Discussion.  Report  of  Storage  Battery  Committee,  Report  of  Lamp 
Committee.  Report  of  Committee  on  National  Code.  Paper,  "Over- 
head Pole  Line  Construction  and  Operation,"  by  Mr.  A.  H.  Manwar- 
ing,  and  Mr.  J.  T.  Hutchings.  of  Philadelphia.  8  P.  M.— Paper,  "Se- 
lection and  Installation  of  High-Tension  Switch  .Apparatus,"  by  Mr. 
L.  L.  Eldcn,  of  Boston.  Paper,  "Operating  Features  of  High-Tension 
Power  Stations,"  by  Mr.  W.  F.  Wells,  of  New  York.  Discussion. 
Paper,  "Comparison  of  European  and  .American  Engineering  Prac- 
tice," by  Mr.  Charles  Schwartz,  of  Chicago.  Discussion.  Paper, 
"Notes  on  Commercial  Features  of  European  Lighting  Practice,"  by 
Mr.  Arthur  Williams,  of  New  York. 

Wednesday,  9.30  A.  M.— Paper,  "Purchased  Electric  Power  in  Fac- 
tories," by  Mr.  E.  W.  Lloyd,  Chicago.  Discussion.  Paper,  "Com- 
mercial Experience  with  Nernst  and  Meridian  Lamps,"  by  Mr.  W.  B. 
Thompson,  of  Detroit.  Discussion.  Paper,  "The  Development  of 
Summer  Lighting,"  by  Mr.  Edward  A.  Leslie,  of  Brooklyn.  Discus- 
sion. Paper,  "The  Central  Station  and  the  Isolated  Plant,"  by  Mr. 
Douglas   Burnett,  of  New  York.     Discussion. 

Thursday,  9.30  A.  M.— Paper,  "Profitable  -Advertising,"  by  Mr.  Wal- 
ter H.  Johnson,  of  Philadelphia.  Discussion.  Paper,  "Depreciation 
in  Electric  Light  Plants,"  by  H.  M.  Edwards.  Discussion.  2.30  P.  M. 
— Paper,  "Results  obtained  with  Steam  Turbines  in  Milan,"  by  Mr. 
Guido  Semenza,  of  Milan,  Italy.  Discussion.  Paper,  "Steam  Tur- 
bines," by  Mr.  August  Kruesi,  of  Schenectady. 

Thursday,  8  P.  M.— Lecture  on  Illumination,  by  Dr.  Charles  P. 
Steinmetz. 

Some  part  of  the  proceedings  will  probably  be  made  available  later, 
but  as  is  well  known,  the  Association  sits  in  "executive  session,"  at 
all  times  and  hence  a  fuller  report  cannot  be  furnished.  It  was  evident 
that  the  steam  turbine  was  a  topic  uppermost  in  the  minds  of  the 
members,  and  that  great  developments  on  their  part  await  the  tests 
which  it  is  understood  are  now  in  process  tt  the  Chicago  Edison 
plant,  supplementing  those  already  noted  from  Schenectady. 


AlthouKh  the  Aiisociulion  docs  not  invite  outsiders,  (|uilc  u  fcv* 
visitors  participated  in  greater  or  Icsjcr  degree  in  what  was  going  for- 
ward out.Mdc  the  coiivcntiun  hall.  Among  those  present  as  gucstt 
were  Dr.  A.  E.  Kcnnclly,  Professor  of  Electrical  Enginccri'ng  at 
Harvard  I'nivcrsity,  and  Mrs.  Kcnnclly;  J.  G.  White,  of  J.  G.  White 
&  Co,  and  Mrs.  White;  A.  J.  Wurts,  Wcstinghouse  IJertrical  & 
Mfg.  Company;  Charles  HIizard,  Electric  Storage  Battery  Company; 
r.  C.  Martin,  Ki.iaTKicAL  Would  and  Encinkkk;  and  iJr.  C.  1".  Stein- 
metz, and  .Messrs.  E.  W.  Kicc,  Jr.,  J.  K.  I^»ejoy,  A.  L.  Rohrcr,  and 
Messrs.  (iilbirt,  Hates,  Muddy,  Hewlett,  Wagoner,  (Jale  and  others, 
all  of  the  General  I'.lectric  Company,  riiis  parent  company  was,  as 
usual,  generous  in  its  courtesies  and  hospitalities,  and  opened  the 
ball  on  Tuesday  by  giving  the  ladies  of  the  convention  a  delightful 
sail  all  around  the  Thousand  Islands  and  Alexandria  Bay. 


Convention  of  the  American  Electrochemical  Society. 


As  already  aimouiKed,  the  f(;iirtli  general  iiicetiiig  of  the  American 
lUectrochemical  Society  will  be  held  at  Niagara  I'alls,  N.  Y.,  Septem- 
ber 17th,  18th  and  19th,  1903.  The  meeting  will  be  held  at  the  audi- 
torium of  the  Cataract  House,  beginning  at  9  A.  M.,  Thursday,  Sep- 
tember 17th.  'Thursday  and  Friday  afternoons  will  be  devoted  to 
visits  to  power  houses  and  certain  of  the  electrochemical  plants  which 
are  open  to  visitors,  and  to  other  points  of  interest  in  the  vicinity. 
Thursday  evening  there  will  be  a  smoker  and  entertainment  at  the 
Cataract-International.  I'Viday  evening  a  dance  and  reception  will  be 
given  at  the  Cataract  House.  Saturday  evening  will  be  devoted  to  a 
trip  to  Niagara-on-the-Lake,  Youngstown  and  Port  Niagara  by  boat 
.ind  trolley.  The  headquarters  will  be  at  the  Cataract  House.  The 
special  rales  at  liic  C.itaract  House  and  International  Hotel  are  $3-5o 
to  $5.00  per  day  American  plan.  For  further  information  concerning 
hotels,  the  local  secretary,  C.  L.  Collins,  2nd,  Niagara  Falls,  N.  Y., 
should  be  addressed. 

'The  following  lilies  of  papers  have  been  announced,  and  are  re- 
printed here  for  the  benefit  of  those  who  may  not  have  seen  the  earlier 
.innouncement :  "A  New  Type  of  Electrolytic  Cell,"  P.  G.  Salom ; 
'Manufacture  of  Fcrro- .Alloys  in  the  Electric  Furnace,"  Dr.  George 
P.  SchoU ;  "Electrolytic  Copper  Refining,"  Dr.  W.  D.  Bancroft ; 
"Electrometallurgy  of  Gold,"  Dr.  W.  H.  Walker;  "Some  Theoretical 
Considerations  of  Resistance  Furnaces,"  F.  A.  J.  Fitz-Gerald ;  "On 
the  Supposed  Electrolysis  of  Water  Vapor,"  F.  Austin  Lidbury; 
"Efficiency  of  the  Nickel  Plating  Tank,"  Prof.  O.  W.  Brown ;  "Elec- 
trolysis of  Sodium  Hydroxide,  by  Alternating  Current,"  Carl  Ham- 
buechen;  "A  Practical  Utilization  of  the  Passive  State  of  Iron," 
Prof.  C.  F.  Burgess :  "The  Present  Status  of  the  Theory  of  Electro- 
lytic Dissociation,"  Dr.  E.  F.  Roeber ;  "Berthelot's  Law  of  Electro- 
chemical .Action,"  C.  J.  Reed.  Other  papers  are  expected  from  Dr. 
J.  W.  Richards,  David  H.  Browne,  Dr.  L.  Kahlenberg,  Prof.  C.  F. 
Burgess,  A.  H.  Cowles,  and  others.  One  session  of  the  meeting  will 
be  devoted  to  the  discussion  of  the  theory  of  electrolytic  dissociation, 
which  will  be  opened  by  Dr.  W.  D.  Bancroft. 


Patents  in  .A.ustralia. 


In  trying  to  catch  the  socialistic  labor  vote  in  Australia,  which, 
as  is  well  known,  has  long  been  a  country  suffering  from  the  dic- 
tation of  trades  unions,  the  Federal  ministry  has  now  introduced  a 
Federal  patents  bill.  One  of  the  clauses  is  to  the  effect  that  on 
and  after  tour  years  from  the  date  of  the  invention  no  articles 
made  in  accordance  with  the  specifications  will  be  allowed  to  enter 
the  Commonwealth.  They  must  be  produced  in  Australia.  -Again, 
if  a  patent  be  not  worked  within  a  certain  specified  period,  say  a 
couple  of  years,  within  the  date  of  its  being  granted,  it  shall  be 
declared  null  and  void,  wholly  irrespective  of  any  explanations  w'hich 
may  be  offered  by  the  patentee.  The  whole  tendency  of  the  bill 
is  adverse  to  the  interests  of  inventors,  and  if  accepted  by  the  Fed- 
eral Parliament  it  will  discourage  also  the  development  of  .Australian 
inventive  genius.  Some  light  has  been  thrown  on  the  action  of  the 
Commonwealth  Minisfry  in  the  matter  by  the  assertion  that  it  is 
largely  the  work  of  a  member  of  the  Labor  Party,  who  is  a  patent 
agent  and  holds  advanced  socialist  views,  the  socialists  holding 
that  patent  rights  and  monopoly  of  production  are  synonymous  and 
opposed  to  the  public  interests. 


September  12,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


4^5 


Power  Plant  of  the  Cambridge  Electric  Light  Company, 
Cambridge,  Mass. 

'I Hi  Cambridge 


T 


FIG.    I. — END  VIEW  OF   STATION. 


Electric 
Light  Com- 
pany has  recently 
completed  a  dis- 
tinctly modern 
e  1  e  c  t  ric  lighting 
a  n  d  power  plant 
on  Western  .\ve- 
n  u  c  near  t  h  c- 
Charles  River,  in 
Cambridge,  Mass. 
The  new  plant  con- 
tains alternating- 
current  apparatus 
of  three-phase,  60- 
cycle  type,  the  gen- 
erators being  di- 
rect -  connected  to 
vertical  compound 
condensing  engines 
using  superheated 
steam.  Among 
other  notable  fea- 
tures of  the  plant 
may  be  mentioned 
the  lofty  character 
of  the  building,  which  has  resulted  in  well-lighted  and  ventilated  boiler 
and  engine  rooms ;  an  unusually  light  basement  under  the  engine 
room,  due  to  numerous  outside  windows  in  that  story  and  to  several 
openings  in  the  engine  room  floor;  the  use  of  a  traveling  crane  in  the 
boiler  room  as  well  as  in  the  engine  room,  and  an  extensive  provision 
of  special  pipe  hangers  to  allow  for  expansion  changes  in  practically 
all  classes  of  piping. 

The  power  house  is  a  steel  frame  Iniilding  with  brick  walls  and  a 
timber  roof  supported  by  steel  trusses.  The  street  walls  of  the 
building  are  built  with  an  enclosed  air  space  of  8  in.,  and  are  faced  on 
the  outside  with  a  cut-stone  base  course  and  surmounted  at  the  roof 
by  a  heavy  cornice  and  balustrade.  In  main  dimensions  the  building 
is  106  ft.  X  151  ft.  4  in.  and  is  of  the  class  in  which  the  engine  and 
boiler  rooms  are  side  by  side,  the  longitudinal  partition  being  com- 
posed, similarly  to  the  street  walls,  of  two  12-in.  walls  with  8  in.  air 
space  between.  The  boiler  and  engine  rooms  are  of  the  same  width, 
50  ft.,  and  are  145  ft.  8  in.  long,  but,  if  desired,  one  end  wall  may  be 
torn  down  and  indefinite  extension  made.  The  floor  of  the  engine 
room  is  10  ft.  9  in.  above  the  level  of  the  boiler  room  floor,  and  the 
basement  floor  4  ft.  3  in.  below  it,  leaving  a  clear  height  in  that  story 
of  13  ft.  8  in.  In  the  boiler  room,  the  lower  chord  of  the  roof 
trusses  is  41  ft.  9  in.  above  the  boiler  room  floor;  in  the  engine 
room,  the  distance  is  about  523/2  ft.  In  the  case  of  each  room,  the 
roof  has  a  large  monitor.  The  interior  walls  of  the  boiler  and  en- 
gine rooms  are  of  red  glazed  brick  for  the  first  3J/2  ft.,  and  are  painted 
white,  which  is  the  predominating  color  inside  of  the  building,  above 
that  point.  The  floors  are  all  of  fireproof  construction.  The  crane 
in  the  engine  room  is  a  25-t()n,  hand-power  traveling  crane,  and  in 
the  boiler  room  is  a  crane  of  5-ton  capacity. 

The  boiler  room  contains  two  batteries  of  Babcock  &  Wilcox 
water-tube  boilers,  two  boilers  in  each  battery.  There  is  space  for 
a  future  installation  of  two  similar  batteries,  so  far  as  the  present 
building  is  concerned.  In  addition  to  both  main  and  auxiliary  feed- 
water  heaters,  economizers  have  been  provided,  to  utilize  the  heat  of 
the  Hue  gases.  Located  in  the  center  of  the  present  boiler  room  arc 
two  boiler  feed  pumps,  the  auxiliary  feed-water  heater  and  the  econ- 
omizer, the  latter  supported  overhead,  so  that  the  floor  space  under- 
neath is  utilized  for  the  pumps  and  heater.  Incidentally  the  flue 
gases  do  not  have  to  be  carried  downward  in  their  passage  from  the 
boilers  to  the  stack,  which  rises  outside  of  the  building  as  an  entirely 
independent  structure. 

Each  boiler  contains  192  4-in.  tubes  18  ft.  long,  arranged  in  16  sec- 
tions 12  pipes  high,  and  two  42-in.  steam  drums  23  ft.  35^  in.  long. 
They  were  built  to  carry  200  pounds  pressure,  and  the  steam  con- 
nections are  made  so  that  before  entering  the  steam  header  all  the 
steam  from  each  boiler  must  pass  through  a  superheating  coil  which 
is  located  inside  its  respective  boiler. 


The  smoke  passage  is  located  immediately  behind  the  boilers  and 
is  of  brick,  its  floor  and  ceiling  consisting  of  arches  sprung  between 
light  I-beams  that  extend  from  the  partition  wall  to  the  boiler  set- 
ting. 

At  the  center  of  the  boiler  room  the  breeching  is  carried  upward 
into  the  economizer  setting,  which  is  a  brick  structure  carried  on 
steel  columns  and  beams  from  the  boiler  room  floor  and  having  brick 
arch  floors  and  roof  finished  with  Portland  cement  plaster.  The 
setting  is  constructed  to  have  a  central  direct  smoke  passage  to  the 
chimney  with  two  sets  of  economizer  tubes  on  each  side.  Half  of 
the  full  boiler  plant  only  having  been  installed,  the  second  set  of 
lubes  has  not  been  put  in  place,  and  as  presently  built,  the  economizer 
setting  comprises  one  set  and  the  by-pass.  The  economizer  was  built 
by  the  Green  Fuel  Economizer  Company  and  consists  of  the  usual 
4-in.  tubes  9  ft.  high,  arranged  in  one  group  of  520  tubes  with 
one  expansion  space.  The  dampers  of  the  inlet  passages  are  hinged 
at  the  top  and  are  lifted  or  lowered  by  means  of  a  chain  attached 
at  the  bottom  of  the  damper  and  winding  over  a  drum  operated  in 
each  case  by  a  hand  crank  through  spur  gearing.  The  dampers  at  the 
exit  of  the  passages  are  suspended  by  chains  at  their  axes,  the 
chains  passing  through  the  top  of  the  setting  and  twisting  to  turn  the 
dampers.  The  economizer  extends  below  the  by-pass  passage  and  the 
clean-out  doors  are  located  on  the  inner  side  of  the  economizer  wall 
and  under  the  by-pass  passage.  The  chimney,  which  is  located  a  short 
distance  outside  the  boiler  room,  is  of  brick  of  the  double-shell  type, 
with  a  constant  inside  diameter  of  9  ft.  and  a  height  above  the  grate 
bars  of  255  ft. 

The  steam  from  each  boiler  is  carried  from  the  cross-connection 
joining  the  outlets  of  the  two  superheating  co.ls  in  each  boiler  to  a 
i6-in.  header  by  means  of  a  horizontal  8-in.  wrought  iron  pipe  bent 
horizontally.  This  pipe  is  connected  into  the  side  of  the  header,  with 
a  valve  to  the  cross-connection  and  at  the  header.  The  header,  which 
is  of  steel  and  supported  by  cast-iron  roller  bearing  chains  fastened 
by  extension  pedestals  to  the  top  of  the  smoke  duct,  is  divided  into 
four  sections,  corresponding  to  the  four  boilers,  by  gate  valves.  These 
are  readily  accessible  from  the  roof  of  the  smoke  passage.  The 
supply  pipes  to  the  engines  already  completed  rise  8  in.  in  diameter 
in  a  long  upward  bend  to  a  steam  receiver  and  separator  which  is  sus- 
pended in  position  by  means  of  a  special  bend  of  gun  metal  passing 
through  and  anchored  in  the  partition  wall.  From  the  top  of  the 
receiver,  the  engine  supply  continues  9  in.  in  diameter,  with  re- 
sultant reduction  in  velocity,  and  passes  through  the  gun  metal  bend 
into   the   engine    room    where    it    reaches    the    high-pressure    engine 


FIG.    2. BOILER    ROOM.    r.\  M  HRIDGE    PI,.\.\T. 

cylinder  by  means  of  long  downward  bend.  Besides  being  a  reser- 
voir of  steam,  used  to  lessen  the  chance  of  pipe  vibrations  by  the 
periodic  cut  "off  of  steam  and  to  supply  a  sudden  demand  of  steam 
the  receivers  act  as  separators.  These  receivers  and  each  section  of 
the  header  are  drained  into  a  3-in.  drip  main  suspended  below  and 
inn  parallel  vs'th  the  header;  from  this  the  water  is  connected  into  a 
Holly   receiver   and   returned,   together   with   other   clean   high-pres- 
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•inn-  ilrijis,  mi<>  ilu-  linilfi-.  Iiy  iiiciinH  ul  tlu-  llnlly  ^y^l^•m  I'ur  llic 
Mipply  iif  llu-  various  immiis,  u  5-in.  main  is  carricil  alniiu  ilic  par- 
iitioii  wall  in  tlir  liast-nuiil  of  the  enj{inf  room,  this  main  supplied  l)y 
.(  5  Ml.  pipe  from  rai'li  riul  of  llic  main  luMtlcr  Ilu-  liiuli  prfssiirr 
pipniK  tliroiinlioiit  IS  provulfil  Willi  tin  \  aiistoiir  joinis  with  i-oppcr 
naskcts. 

Thcrr  arc  at  prcsiiii  in  the  iiiKine  room  two  stxi-kw  electric  ttcncrat 
iliK  units  ami  a  l,5iK)-kw  unit  ami  space  for  another  1,500  kw  iiml. 
inakiiiK  the  capacity  of  the  initial  plant  when  entirely  installeil. 
4.{Xto  kw.  I  he  units  consist  of  Mcintosh  &  Seymour  vertical  cross- 
compoinul  engines  ami  (ieneral  I'.leclric  three  phase,  (M)-cycle  alter- 
nators, the  alternator  ami  a  lly-wheel  heiiin  located  hetweeii  the  two 
cranks.  'I"hc  KovcrniiiK  mechanism  is  of  the  interior  lly-wheel  type, 
under  control  of  a  'ti  hp  motor  mounted  on  the  wheel  and  controlled 
from  the  switchhoard  for  moving  tlic  weights  to  the  desired  position 
and  thus  to  secure  facility  in  syndironi/inn.  The  smaller  engines 
have  18  and  jS-in.  cylinders  and  a  common  stroke  of  4-'  in.,  and  the 
lar^e  engine  31  and  64-in.  cylinders  and  48-in.  stroke.  The  alter- 
nators generate  a  voltajjc  of  .'..^00  volts.  Current  is  tr.insmitted.  at 
this  pressure,  throughout  Camhridge,  heiiin  step|)ed  down  hy  trans- 
formers at  the  points  of  use.  The  switchhoard,  which  was  huilt  hy 
the  (u-iieral  Electric  Company,  is  located  against  the  outside  wall  of 
the  engine  room,  and  the  conductors  pass  out  of  the  Iniilding  tlirough 
a  wiring  tower,  which  is  a  small  sli.ift  l>nilt  against  ;i  rear  coriur 
of  the  boiler  room. 

I'ach    engine   is   proxiiUil    wilh   a    i<cii\fi-    for   tin-   passage   of   the 


(liamrtrr,  of  ■,■  m  hnck  wall,  ami  alioiit  S5  fl.  long  lis  inlet 
is  protected  with  a  grill  of  I -in.  iron  harn,  set  vertically.  The  well  is 
K-ft.   (t  ill     ill   di.imrlcr,   Iniilt    with   concrete   walls   j^    in    thick,   .ind 


FIG.    J. — ENGINE   ROOM,    C.VMBKIUGE    1M..\.N'T. 

Steam  from  the  high-pressure  to  the  low-  pressure  cylinder,  and  the 
high-pressure  cylinder  is  jacketed  for  high-pressure  steam,  and  there 
is  a  high-pressure  steam  coil  in  the  receiver.  The  condensation  from 
each  source  is  returned  to  the  boilers  by  means  of  the  Holly  system. 
The  exhaust  steam  from  the  low-pressure  cylinder  passes  first  through 
the  main  heater  and  then  may  be  conducted  to  the  atmosphere  or  to  the 
condenser,  the  branch  to  the  atmosphere  having  the  usual  back-pres- 
sure or  relief  valve  for  use  w^hen  the  condenser  is  in  operation.  The 
heaters  were  made  by  the  Whitlock  Coil  Pipe  Company,  of  Hart- 
ford,  Conn. 

The  condensers  are  of  the  Blake  vertical  twin  type  of  jet  con- 
denser, with  i2-in.  steam  cylinders,  2S-in.  air  pump  and  i8-in.  com- 
mon stroke,  and  16-inch  steam  cylinders,  40-in.  air  pumps  and  21-in. 
stroke.  The  reciprocating  members  rise  into  the  engine  room,  and 
a  light  well  has  been  built  around  them,  giving  considerable  light  to 
the  basement  in  that  way,  in  addition  to  that  obtained  from  the  base- 
ment windows.  The  condensers  are  located  on  the  far  side  of  the  en- 
gine foundations  from  the  boiler  room  and  the  main  exhaust  line  is 
carried  to  the  outside  of  the  building  independently  of  the  exhaust 
from  the  pumps  and  auxiliary  machinery.  The  exhaust  piping 
throughout  is  of  cast  iron. 

The  condensing  water  is  drawn  from  the  Charles  River  through  a 
tunnel  to  a  well  near  the  power  house  and  from  there  through  cast- 
iroii  injection  pipes.     The  tunnel  is  circular  in  section,  4  ft.  6  in.  in 
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capped  with  a  cast-iron  cover;  it  is  about  23'/i  ft.  dee)).  It  is  fitted 
w  ith  ;i  partition  of  wood  with  a  coi)per-wire  screen  in  the  bottom,  the 
partition  dividing  the  well  into  two  compartments,  one  in  which 
the  screened  water  is  taken  through  the  enlarged  mouth  of  the  in- 
jection iiipc  and  ilu-  other  in  which  debris  collecting  outside  the 
screen  can  lie  removed.  The  screen  consists  of  J/^-in.  copper  wire, 
with  ^-in.  mesh  and  has  a  free  area  of  about  14  sq.  ft.  The  condens- 
ing water  piping  throughout  is  of  cast-iron,  and  in  the  power  house 
is  carried  in  a  cement-lined  trench  below  the  basement  floor. 

Besides  the  condensers  and  the  boiler-feed  pumps,  which  are  sup- 
plied   from   tlu-   auxiliary   steam   main,   there   is   a   steam-driven   ex- 


FIG. 
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citer  unit  in  the  basement,  supplied  from  the  same  source.  This  is 
intended  to  supply  the  field  current  for  all  three  alternators,  but  when 
desired  the  field  excitation  can  be  obtained,  from  a  motor-driven 
exciter  set  in  the  engine  room.  This  comprises  an  induction  motor 
directlv  connected  to  a  direct-current  dvnamo. 
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I'ced  water  ordinarily  is  taken  t'runi  a  rain  water  tank  and,  when 
necessary,  from  the  city  water  mains  through  a  water  meter.  No 
purification  or  water  softening  has  been  found  necessary.  There  arc 
two  feed  pumps,  situated,  as  stated,  underneath  the  economizer,  one 
tlie  reserve  of  the  other.  These  are  of  the  Blake  outside-packed 
plunger  type,  designed  for  high-pressure  work.  They  deliver  the 
water  usually  tiirough  the  main  heaters  in  the  main  engine  ex- 
haust pipes,  then  tiirough  the  au.xiliary  heater,  for  the  utilization  of  the 
exhaust  from  the  pumps  and  auxiliary  apparatus,  then  through  the 
economizer  and  into  the  boilers.  Any  one  of  the  heaters  may  be  by- 
passed, as  may  also  the  economizer.  The  feed  pumps  are  governed 
automatically  by  means  of  a  pump  governor.  The  by-pass  around  the 
economizer  is  extended  into  an  independent  boiler- feed  main,  while 
that  from  the  economizer  makes  a  second  feed  main.  The  auxiliary 
heater  is  of  the  closed  type,  of  the  same  make  as  the  main  heaters. 

An  extensive  oiling  system  has  been  installed  for  the  generating 
machinery.  It  includes  a  duplicate  installation  of  filters  and  oil 
tanks  under  a  compressed  air  system  of  circulation.  The  equip- 
ment is  located  in  the  basement  against  the  engine  foundations  and 
facing  the  basement  windows.  The  oil  tanks  rest  on  brick  piers 
on  the  basement  floor  and  are  4  ft.  in  diameter  and  3  ft.  high  with 
dished  heads,  the  heads  turned  in  the  same  direction.  The  filters, 
which  are  of  the  Cross  make,  are  35  in.  in  diameter,  4  ft.  4  in.  high, 
supported  immediately  above  the  level  of  the  top  of  the  oil  tanks. 
The  compressed  air  is  furnished  by  a  motor-driven  air  compressor, 
and  a  compressed  air  tank  3  ft.  in  diameter  and  6  ft.  9  in.  long  is  pro- 
vided, suspended  from  the  basement  ceiling.  A  i-in.  pipe  leads  from 
the  air  tank  to  the  tops  of  the  two  oil  tanks,  with  valves  so  that 
either  tank  can  be  put  into  use,  and  there  is  a  branch  to  this  pipe  for 
filling  with  fresh  oil.  The  oil  is  forced  from  the  bottom  of  each  tank 
through  I -in.  piping  to  the  lubricating  system.  On  its  return  it  is 
delivered  by  2-in.  piping  into  the  filters  and  thence  by  a  }i-m.  pipe 
into  either  oil  tank  to  be  recirculated. 

The  power  plant  was  designed  by  Messrs.  Sheaflf  &  Jaastad,  of  Bos- 
ton. The  general  contractor  for  the  structure,  including  the  chimney, 
was  Mr.  F.  B.  Gilbreth,  of  that  city,  and  the  contractor  for  the  pip- 
ing was  the  Walworth  Manufacturing  Company,  of  Boston.  Mr. 
D.  E.  Badger  is  chief  engineer  of  the  plant. 


Power  Plant  of  the  Ottawa  Electric   Railway. 


By  John  Muri'hv. 

TO  visit  the  power  house  of  the  Ottawa  Electric  Railway  Com- 
pany is  to  be  impressed  with  the  conviction  that  the  com- 
pany's street  car  system  is  a  model  one  in  every  particular. 
While  much  could  be  said  about  the  cheerful,  bright  and  clean  cars, 
the  natty  and  polite  employees  and  the  excellent  condition  in  which 
the  whole  equipment  is  kept,  the  purpose  of  this  article  is  merely  to 
describe  that  part  of  the  system  which  so  quickly  excites  public 
interest  if  it  happens  to  get  out  of  order — namely,  the  power  station. 

Before  the  memorable  fire  of  .April  26.  1900,  which  destroyed  the 
greater  part  of  Hull  and  a  large  portion  of  the  city  of  Ottawa,  the 
power  plant  of  the  Ottawa  Electric  Railway  Company  consisted  of 
two  hydro-electric  stations  containing  five  Westinghouse  generators. 
Of  the  latter  four  were  belt-driven,  four-pole  machines,  and  one  was 
a  twelve-pole,  direct-connected  machine.  The  combined  output  of 
the  belt-driven  machines  was  2,100  hp,  and  the  output  of  the  other 
was  2,cx)0  hp. 

The  two  stations  were  situated  side  by  side  and  either  was  capable 
of  supplying  energy  for  the  whole  service.  The  belt-driven  gen- 
erators were  installed  in  an  iron-covered  frame  building  of  excep- 
tionally rigid  construction  and  the  more  modern  outfit  was  contained 
in  a  fire-proof  brick  and  steel  structure.  The  latter  unit  was  in- 
tended to  preclude  the  possibility  of  a  complete  tie-up  in  the  event 
of  an  accident  to  the  other  plant,  as  well  as  to  provide  for  extensions 
of  the  service,  and  while  its  installation  was  in  progress  one  of  the 
belt-driven  machines,  a  700-lip  generator,  was  removed  to  the  aux- 
iliary steam  station  of  the  Ottawa  Electric  Company,  about  a  quarter 
of  a  mile  distant,  where  it  still  remains.  The  fire  of  April  26,  1900, 
completely  destroyed  the  building  containing  the  belt-driven  gen- 
erators, but  the  new  station  was  practically  uninjured.  The  steam 
station  also  escaped  destruction,  as  it  occupied  a  comparatively 
isolated  position. 

In  the  fall  of  1902  a  building  was  erected  on  the  site  of  the  de- 


stroyed station  in  which  there  was  installed  and  there  is  now  in 
operation,  the  largest  storage  battery  in  Canada.  It  consists  of  288 
cells  of  the  Electric  Storage  Battery  Company's  latest  improved 
"chloride"  accumulators.  The  elements  of  the  battery  arc  contained 
in  lead-lined  wooden  tanks,  which  have  been  made  large  enough 
to  permit  of  a  50  per  cent,  increase  in  the  number  of  plates  and  in 
the  output  of  the  battery.  Each  tank  now  contains  twenty-five 
plates,  but  there  is  space  in  each  for  thirty-nine  plates.  The  tanks 
rest    upon    porcelain    insulators    supported    by    well-seasoned    pine 


FIG.    I. — STOR.^GE   1!.\TTERV    PI,.\.\T    AT   OTT.\\V.\. 

Stringers  suitably  water-proofed,  and  the  stringers  are  separated' 
from  the  concrete  floor  of  the  room  by  vitrified  bricks.  This  arrange- 
ment keeps  the  battery  thoroughly  insulated  from  the  ground. 

The  maximum  discharging  and  charging  rates  of  the  battery  arc 
1,000  amp.  and  350  amp.,  respectively.  As  the  battery  is  thus  able 
to  take  care  of  load  changes  amounting  to  1,350  amp.,  and  as  the 
Ottawa  Electric  Railway's  fluctuations  in  load  are  much  less  than 
this  amount  the  generator  load  is  an  absolutely  constant  quantity. 

It  was  only  after  a  thorough  canvass  of  the  situation  that  the 
Ottawa  Electric  Railway  Company  decided  to  install  the  battery. 
The  company  foresaw  that  in  the  event  of  an  accident  to  a  water 
wheel,  to  a  gate  or  to  the  gate-moving  mechanism  on  their  direct- 


FIG.    2. THE    r.OllSTER. 

connected  unit,  their  entire  car  service  would  lie  ilepcndcnt  upon  the 
services  of  the  700-hp  steam-driven  generator,  and  to  avoid  such  a 
contingency  additional  power  plant  became  a  necessity.  However, 
before  reaching  a  decision  the  question  to  be  solved  was  this :  Which 
installation  would  give  the  best  restilts — a  steam-driven  generator,  a 
water-driven  generator,  or  a  storage  battery?  The  steam  plant's 
first  cost  and  expensive  operation  w-ere  serious  bars  to  its  instal- 
lation, and  the  hydro-electric  equipment's  inability  to  render  assist- 
ance at  times  when  it  would  be  most  needed — namely,  during  ice  or 
low-water  troubles — had  much  to  do  with  preventing  its  selection. 
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Ill  ilir  riul  till-  li.iitci)  wa.s  clrcidol  u|iiiii,  bccaUM-  it  wmilil  iiiiinc- 
diately  iiiipruvc  the  service  by  inaintaiiiiiiK  cuiiMtaiit  t-.in.f.  at  the 
power  house,  irres|iei;livc  of  loail  chaiiK(°^>i  ami  for  tlic  furtlier  reason 
tliat  it  would  proloiiK  the  life  of  tlic  hydraulii-  niitt'it  not  only  by 
relieving  the  water  wlicels  and  sniC',  from  the  jar-i  occasioncti  by 
sudden  variations  in  load,  but  aUo  by  saviiiK  the  gate  meiliaiii^m 
from  beiiiK  destroyed  throuKh  its  eonstant  moviiiK  back  and  foiib. 


FIG.    3. — VOVT.METER  CH.XRT   I. 

A  further  and  very  important  factor  in  determining  the  selection 
of  the  battery  was  that  it  would  also  act  as  additional  plant.  As 
is  well  known,  street  railway  loads  are  of  a  fluctuating  character, 
and  peak  hours  exist.  Thus  it  happens  that  between  midnight  and 
morning,  battery  charging  can  always  be  done  and  power  thus 
stored  during  the  night  can  be  reserved  for  times  of  need.  In  con- 
nection   with   the  generator   at   the   steam   station   the  battery   is   also 


nieiit  ha\e  good  cause  to  cungrutululc  themselves  on  the  wisdom  of 
their  choice 

I'p  to  the  time  the  battery  was  installed  (be  water  wheel  speed 
and  cunseijucnt  generator  c.iii.f,  wa.H  controlled  by  hand.  The  cun- 
lioilcr's  ciTorls  met  with  the  degree  of  success  which  is  illustrated 
l)\  the  recoiiling  voltmeter  chart  of  Fig.  J.  The  550-volt  line  was 
aimed  at  on  this  churl,  but  an  average  of  about  520  volts  was  obtained, 
while  sudden  voltage  jumps  of  20  per  cent,  were  nut  unconnnon. 
Cars  at  distant  points  received  about  one-half  normal  voltage  when 
the  power  house  voltage  dropped,  because  the  consc<|uent  rise  in 
current  wliich  accompanied  the  fall  in  voltage  introduced  abnormal 
line  losses — the  process  being  a  cumulative  one. 

.\  glance  at  the  chart  of  l-'ig.  4  will  serve  to  indicate  what  the  bat- 
tery daily  accomplishes  in  the  way  of  regulating  the  bus-b.ir  voltage 
and  generator  speed.  In  fact,  a  comparison  of  the  charts  of  Figs. 
1  and  2  is  a  valuable  object  lesson.  Chart  I  was  made  before  the 
battery  was  installed;  Chart  II  after\\'ards.  Chart  I  illustrates  wide 
speed  and  voltage  variations  whicil  occurred  despite  the  constant 
elTorts  of  faithful  attendants  to  prevent  them.  Chart  II  shows  what 
i>  now  done  automatically  and  without  the  slightest  waste  of  energy 
111  its  accomplishment.  Roth  charts  were  made  by  the  same  volt- 
iiieler  connected  across  the  power  house  bus-bars.  Many  lighting 
plants  are  operated  to-day  whose  voltage  curves  would  not  favor- 
ably ciimiiare  with  lliat  of  the  Ottawa  Electric  Railway  Company's 
Chart    II 

It  will  be  noiiced  that  the  normal  power  house  pressure  is  now 
600  volts.  The  generator's  speed  and  its  field  charge  were  both 
increased  slightly  to  obtain  this  pressure.     The  pressure  was  raised 


FIG.   4. — VOLTMETER  CH.VRT  II. 

able  to  lake  care  of  a  respectable  limited  service.  The  beneficial 
results  obtained  from  the  Ottawa  Electric  Railway  Company's  bat- 
tery during  the  past  seven  months  are  so  apparent  that  the  manage- 


FIG.    5. — SWITCHBOARD. 

to  600  volts  for  the  purpose  of  obtaining  the  many  benefits  available 
when  working  at  this  pressure,  and  also  because  it  was  felt  that  the 
battery  would  hold  the  pressure  constant  at  whatever  point  was 
decided  upon.  Chart  II  shows  that  a  variation  from  the  zero  point 
of  more  than  I'/z  per  cent,  is  a  rare  occurrence.  The  vim  with  which 
the  cars  now  ascend  grades  and  the  way  in  which  they  spring  to 
life  when  the  motorman  moves  his  controller,  are  among  the  most 
gratifying  improvements  that  have  followed  the  installation  of  the 
battery. 

The  reduction  in  the  amount  of  current  used  per  car  due  to  the 
increased  voltage  is  also  a  feature  worthy  of  special  attention.  The 
power  house  current  output,  with  the  same  number  of  cars  in  oper- 
ation, has  been  reduced  40  per  cent.  The  average  amount  of  cur- 
rent used  per  car,  based  on  power  house  indications,  under  old  con- 
ditions was  28  amp. — it  is  now-  17  amp.  The  reduction  in  line 
losses  on  this  account  is  a  most  important  matter,  as  it  will  post- 
pone for  a  long  period  the  necessity  of  increasing  the  feeders 
throughout  the  system.  .\  differentially-wound  motor-driven  booster 
works  in  connection  with  the  battery,  and  it  makes  the  latter  so  sen- 
sitively active  that  an  absolutely  constant  load  is  kept  on  the  gen- 
erator. 

The  water  wheel  gates  are  not  moved  at  all  for  the  purpose  of 
speed   regulation.     The  gates   are  opened   far  enough  to  make  the 
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generator  carry  the  average  load,  and  the  closest  inspection  of  the 
tachometer  fails  to  reveal  any  speed  variation.  A  visitor  could 
easily  be  persuaded  that  the  generator  was  supplying  an  incandescent 
lighting  service,  so  smoothly  does  it  operate.  An  inspection  of  the 
line  and  battery  ammeters,  however,  indicate  that  large  and  rapid 
load  changes  are  always  taking  place. 

The  present  plant,  consisting  of  direct-connected  generator  and 
battery,  is  capable  of  supplying  energy  to  a  much  greater  number  of 
cars  than  are  ever  used  in  Ottawa,  and  with  the  steam  station  a 
large  amount  of  reserve  power  is  always  available.  The  illustra- 
tions represent  the  2,000-hp,  direct-connected  generator,  the  booster, 
the  switchboard,  with  the  feeders  cut  off,  and  the  battery  room.  It  is 
interesting  to  note,  in  the  switchboard  picture,  that  while  the  battery 
and  bus  voltmeters'  needles  are  reproduced  quite  clearly,  the  ammeter 
needles  are  not  printed  at  all — the  latter  do  not  remain  in  one  posi- 
tion long  enough  to  be  jjliotographed. 


Public  Service  Legislation  in  Massachusetts. 


By  Alton  D.  Adams. 

G\S,  electrical  supply  and  railway  systems  are  prominent  objects 
of  Massachusetts  legislation  in  1903.  In  general  the  character 
of  most  new  legislation  on  these  subjects  is  such  as  will  in- 
crease the  powers  and  privileges  of  the  companies  engaged  in  gas 
and  electric  service.  Along  with  such  increase,  however,  there  is 
sure,  in  several  instances,  to  be  a  larger  degree  of  competition  be- 
tween public  service  companies. 

Legislation  tending  toward  an  increase  of  competition  in  gas, 
electrical  supply  or  transportation  lines  is  rather  against  the  estab- 
lished policy  of  Massachusetts,  and  the  laws  of  the  present  year  may 
be  fairly  said  to  be  radical  in  this  particular.  It  must  be  admitted, 
however,  that  these  laws  are  not  the  result  of  any  granger  move- 
ment, or  of  any  attack  on  public  service  companies  as  such ;  but 
rather  to  struggles  between  such  companies  themselves  for  public 
franchises.  The  fact  is  that  Massachusetts  presents  so  fertile  a 
field  for  public  service  operations  that  companies  engaged  therein 
are  often  willing  to  extend  their  business  even  at  the  risk  of  com- 
petition. Along  with  the  increase  of  powers  and  privileges  some 
small  additional  burdens  have  been  laid  on  gas,  eleftric  and  street 
railway  companies. 

The  tendency  of  gas  and  electric  companies  to  extend  their  service 
areas  has  been  favored  in  several  instances  by  the  Acts  of  1903. 
Chapter  93  authorizes  the  North  Adams  Gas  Light  Company  to 
extend  its  service  into  the  town  of  Clarksburg,  subject  to  the  ap- 
proval of  the  selectmen  and  the  gas  commissioners.  Under  like 
conditions  the  Pittsfield  Coal  Gas  Company  is  authorized  to  supply 
electric  light  and  power  in  the  town  of  Dalton,  by  Chapter  159. 
The  Edison  Electric  Illuminating  Company,  of  Brockton,  is  given 
power,  by  Chapter  215,  to  extend  its  electrical  supply  into  the  town 
of  Whitman,  provided  that  consent  of  the  gas  commissioners  and 
of  the  selectmen  is  obtained. 

By  Chapter  237  the  mayor  and  aldermen  of  a  city  or  the  selectmen 
of  a  town  through  which  the  wires  of  a  company  are  to  pass  are 
required  to  give  the  company  a  writing  specifying  the  kind  and  loca- 
tions of  the  poles,  and  the  height  at  which  the  wures  are  to  run. 
Any  company,  other  than  a  street  railway  company,  that  desires  to 
erect  poles  or  fixtures  along  a  public  way.  must  apply,  in  writing,  to 
the  mayor  and  aldermen  or  the  selectmen.  The  clerk  of  the  city  or 
town  in  which  the  locations  are  desired  must  mail  notices  three  days 
before  a  public  hearing  on  the  petition  of  the  company  to  o'wners 
of  real  estate  along  the  public  ways  where  the  locations  are  desired. 
The  fact  that  such  notices  were  sent  must  be  endorsed  by  the  clerk 
on  the  specification  of  locations  for  poles  and  fixtures,  and  such 
specification  is  not  valid  without  this  endorsement  of  the  clerk. 
After  erection  of  the  lines  the  mayor  and  aldermen  or  the  selectmen 
may,  after  giving  the  company  a  chance  to  be  heard  or  on  petition 
of  the  company,  may  direct  any  alteration  in  the  location  of  poles, 
and  in  the  height  of  wires.  All  of  these  specifications  and  orders 
nuist  be  made  a  part  of  the  city  or  town  records.  No  permit  is  re- 
quired for  the  renewal  of  poles  once  legally  erected.  This  act  is 
distinctly  favorable  to  the  companies  in  that  it  provides  means  by 
which  the  legality  of  pole  and  wire  locations  can  be  readily  tested. 

Chapter  417  authorizes  the  Boston.  Brookline.  Bay  State,  Roxbury, 
South  Boston,  Dorchester  and  the  Jamaica  Plain  Gas  Light  Com- 
panies, also  the  Massachusetts  Pipe  Line  Company,  to  combine  in  a 


new  corporation  to  be  known  as  the  Boston  Consolidated  Gas  Com- 
pany. The  provisions  of  this  act  are  too  extended  to  be  discussed 
here,  and  those  interested  should   refer  directly  thereto. 

The  most  radical  piece  of  legislation  touching  public  service,  for 
the  year,  is  contained  in  Chapter  350,  which  empowers  the  Holyoke 
Water  Power  Company  to  generate  electrial  energy  in  Holyoke  and 
South  Hadley,  and  to  sell  this  energy  in  all  the  cities  and  towns  of 
Hampden  and  Hampshire  Counties.  Before  sales  can  be  made  in 
a  city  or  town  the  approval  of  the  mayor  and  aldermen  of  the  city 
or  of  the  selectmen  of  the  town  must  be  obtained.  Sales  to  any 
one  purchaser  may  not  be  "in  a  quantity  less  than  100  hp  at  any 
time,  nor  until  it  has  made  with  such  purchaser  a  written  contract 
providing  that  such  purchaser  shall  use  such  electricity  in  his  own 
business  only,  and  upon  his  own  property,  except  that  it  may  sell 
to  any  city  or  town  within  the  counties  of  Hampden  or  Hampshire 
which  has  established  or  may  hereafter  establish  a  municipal  light- 
ing plant,  and  any  such  city  or  town  may  purchase  of  said  company 
electricity  in  any  quantity  and  for  any  purpose  for  which  said  city 
or  town  can  legally  use  the  same." 

The  Supreme  and  Superior  Courts  are  given  jurisdiction  in  equity 
to  enjoin  the  Holyoke  Water  Power  Company  from  violating  any 
of  the  provisions  just  named,  or  to  enjoin  a  purchaser  under  one 
of  the  written  contracts  named  from  violating  it,  upon  application 
of  the  mayor  of  any  city  or  of  the  selectmen  of  any  town  in  which 
the  company  may  sell  electricity.  Wires  and  poles  may  be  erected 
by  the  company  subject  to  the  provisions  of  the  Revised  Laws,  and 
the  company  is  generally  subject  to  these  laws  except  as  noted. 
Unless  the  company  builds  a  plant  and  engages  in  electrical  supply 
within  three  years  from  the  passage  of  the  act,  its  rights  thereunder 
cease.  As  to  any  city  or  town  w-here  the  company  does  not  engage 
in  the  sale  of  electricity  the  rights  of  the  company  shall  cease  at 
the  end  of  ten  years  from  the  date  of  the  act.  This  act  may  give 
rise  to  some  interesting  judicial  questions.  Though  the  company 
is  authorized  to  generate  electricity  "for  power  purposes,'"  the  pur- 
poses for  which  it  may  be  sold  are  not  limited  save  as  above  stated. 
It  may  well  be  questioned,  therefore,  whether  a  customer  of  the 
company  may  not  use  the  purchased  energy  for  either  power  or 
lighting  as  desired.  Though  the  "quantity"  of  electricity  delivered 
to  any  one  purchaser  may  not  be  less  than  100  hp,  the  act  does  not 
state  how  many  hours  per  day  this  rate  of  delivery  must  be  kept  up. 
As  is  well  known,  the  use  of  electrical  energy  for  either  power 
or  lighting  varies  much  as  to  its  rate  during  the  24  hours  of  each 
day.  It  may,  therefore,  be  a  question  whether  the  100  hp  named 
in  the  act  must  be  the  maximum,  minimum  or  average  load  during 
the  hours  of  daily  use? 

It  does  not  appear  that  the  mayor  of  a  city  or  the  selectmen  of  a 
town  would  have  any  interest  in  an  injunction  to  restrain  violation 
of  the  terms  of  the  act  as  to  the  "quantity"  of  the  electricity  sold, 
unless  the  city  or  town  has  a  municipal  electric  plant,  but  the  courts 
are  not  given  jurisdiction  to  grant  an  injunction  to  restrain  such 
violation  save  on  petition  of  these  public  officers. 

The  Holyoke  Water  Power  Company  owns  the  entire  water  power 
development  of  the  Connecticut  River  at  Holyoke.  Large  amounts 
of  water  power  arc  now  sold  to  manufacturers  in  Holyoke,  and  the 
act  just  considered  makes  it  possible  to  transmit  other  large  amounts 
of  power  to  cities  and  towns  within  the  counties  named.  Among 
these  cities  and  towns  are  Springfield,  a  few  miles  down  river,  and 
Northampton,  a  few  miles  up  river  from  Holyoke,  besides  dozens 
of  smaller  places.  Electrical  supply  companies  in  this  territory  will 
watch  the  development  of  the  water  power  transmission  from 
Holyoke  with  no  little  interest. 

Chapter  406  makes  certain  changes  in  the  Revised  Laws  as  to  the 
returns  that  gas  and  electric  companies  are  required  to  make  to  the 
gas  commissioners.  By  Chapter  319  it  is  made  an  offence  for  any 
public  service  corporation  to  appoint  or  discharge  any  person  at 
the  instance  of  any  employee  of  the  government  of  the  Common- 
wealth or  of  any  county,  city  or  town,  from  the  Governor  down. 
It  is  a  like  offence  for  any  public  officer  to  make  any  request  relative 
to  the  employment  or  discharge  of  any  person  by  a  public  service 
corporation.  The  same  offence  is  committed  by  any  person  w-ho 
makes  use  of  any  official  request  in  an  effort  to  obtain  employment 
with  a  corporation  engaged  in  public  service.  The  fine  to  be  imposed 
alike  on  any  person  or  corporation  guilty  of  this  offence  is  not  less 
than  fifty  nor  more  than  one  hundred  dollars. 

In  Chapter  164  it  is  provided  that,  when  a  company  engaged  in 
the  distribution  of  gas  or  electricity   refuses  to  supply  any  persor* 
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li.iMiiK  a  ifsiiU'iK'f  ur  pLiif  ui  l)llMlll•^^  III  a  cily  nr  t>nMi  wlicir  tin- 
o)iii|i;in.v  i>>  M)  iMiKaKcil,  tlie  gas  ciiiniiii<isioiivrH,  on  pctitiuii  of  micIi 
person,  may  issue  an  uriU-r  to  tlu-  coiupaiiy  to  bi'KH)  >ucli  supply  uii 
rcasonalilc  terms,  after  iiotii-c  to  the  company  to  appi-ur  and  sliovv 
cause  why  the  service  should  not  be  rendered. 

The  Revised  Slatute>  provide  for  nuinicipal  Kas  and  electric  plants 
in  certiiin  cases,  sucll  plants  to  be  paid  for  and  owned  by  an  entire 
city  or  town  in  each  instuncc.  In  C'hapter  JJI  a  ftirtiier  step  was 
taken  by  autiiori/iuK  the  Miller's  l-alls  Water  Supply  District  in 
ilie  towns  of  MontaKue  and  Irving  to  establish  an  electric  jdant. 
'rhi>  plant  is  to  bo  owned  and  managed  by  the  district  and  not  b\ 
the  towns. 

Another  extension  of  municipal  activity  was  anthuri/.cd  in  Middle- 
tield.  where  the  town  had  previously  voteil  to  build  a  telephone  line. 
Ity  Chapter  41S  the  appropriation  of  money  for  this  purpose  by  the 
town  was  ratified. 

In  the  charter  of  the  liuntington  &  Westficid  River  Railway 
Company,  Chapter  34(),  it  is  provided  that  any  of  the  eleven  towns 
in  which  tlie  tracks  of  the  railway  may  be  located  may  subscribe  to 
its  stock  or  bonds.  This  company  is  authorized  to  own  water  powers 
and  to  transmit  and  sell  electrical  energy  to  electric  light  companies 
and  to  other  street  railways. 

Kive  electric  railway  corporations,  whose  lines  coniuct  the  citie~. 
of  Lowell,  Lawrence  and  Haverhill  with  points  in  New  Hampshire, 
\>erc  anthori/ed  to  consididate  by  Chapter  40(^.  The  new  corpora- 
tion, the  Xorthcrn  Massachusetts  Street  RaiKvay  Company,  wa^ 
given  authority  to  issue  stock  to  an  amount  e(iual  to  the  par  value  of 
the  capital  stocks  of  the  five  consolidating  companies,  and  to  exchange 
its  stock  for  the  stocks  of  these  companies.  After  this  consolidation 
is  completed  the  act  provides  that  the  Northern  Massachusetts 
Street  Railway  Company  may  lease  its  railway  to  the  Ivxetcr,  Hamp- 
ton and  Amesbury  Street  Railway  Company  for  a  period  of  not 
more  than  ninety-nine  years.  This  consolidation  and  lease  are 
subject  to  the  approval  of  the  railroad  commissioners. 

Under  Chapter  297  every  street  railway  company  is  required  to 
notify  the  medical  examiner  of  the  county,  who  resides  nearest  to 
the  place  of  a  fatal  accident  on  its  road,  of  that  accident  immediately. 
The  company  is  also  required  to  notify  the  railroad  commissioners 
of  any  accident,  concerning  which  these  commissiontTS  may  require 
notice,  within  24  hours  after  it  occurs. 

A  special  and  learned  commission  appointed  to  consider  the  subject 
of  street  railways  in  Massachusetts  a  few  years  since  decided  among 
other  things  that  the  proper  place  for  a  street  railway  is  in  the 
streets.  In  spite  of  this  well-considered  opinion,  which  is  of  course 
shared  by  steam  railways,  the  street  railways  persist  in  locations 
on  private  land  for  large  sections  of  their  lines.  Heretofore  the 
street  railways  have  been  at  a  disadvantage  in  Massachusetts  because 
they  could  not  exercise  the  right  of  eminent  domain  without  a 
special  grant  from  the  Legislature,  which  was  hard  to  get.  As  a 
result  street  railways  have  been  forced  to  purchase  private  rights  of 
way  on  the  best  terms  they  could. 

Chapter  476  of  the  present  year  will  serve  as  a  partial  remedy  of 
this  difficulty.  This  chapter  provides  that  a  Massachusetts  street 
railway  company  may  take  land  in  a  city  or  town  for  its  tracks 
after  approval  bj'  the  Board  of  Aldermen  in  the  case  of  a  city  or  the 
selectmen  in  a  town,  the  further  approval  of  the  railroad  commis- 
sioners, and  after  a  public  hearing  at  which  those  interested  can  be 
heard.  Such  taking  of  land  is  further  regulated  by  sections  of  the 
Revised  Laws  that  refer  to  the  taking  of  land  by  railroads. 

The  most  important  piece  of  legislation  touching  public  service 
that  was  enacted  during  the  session  is  found  in  Chapter  202,  which 
authorizes  street  railway  companies  to  act  as  common  carriers  of 
baggage  and  freight.  This  calling  may  be  exercised  by  a  company 
in  any  city  or  town  when,  after  a  public  notice  and  hearing,  it  has 
obtained  the  consent  of  the  Board  of  Aldermen  of  the  city  or  of 
selectmen  of  the  town,  and  also  a  certificate  from  the  railroad  com- 
missioners that  public  convenience  requires  the  service.  Street 
railway  companies  are  made  subject,  as  to  their  carriage  of  baggage 
and  freight,  to  local  regulations  of  the  aldermen  or  selectmen  that 
have  the  approval  of  the  railroad  commissioners.  The  general  laws 
relating  to  common  carriers  are  also  made  applicable  to  street 
railways. 

Legislation  along  this  line  has  long  been  sought  by  the  street 
railway  companies  of  Massachusetts,  and  has  as  long  been  opposed 
by  the  steam  railroad  interests.  In  a  few  instances  individual  street 
railways  have  been  grudgingly  granted  the  privilege  to  carry  small 


parceN,  m  .1  partuuiar  kind  of  IreiKlit  such  us  coal  or  taiiii  produce, 
or  even  ballast  for  their  own  tracks.  One  street  railway  charter,  of 
<<>)-.  uranled  the  full  powers  of  u  connnoii  currier. 

Now  cuincs  the  present  Kcncrul  legislation,  and  the  battle  fur  the 
riKhls  of  street  railways  in  the  currying  business  is  in  large  measure 
won.  hoards  of  .Mdermen  and  selectmen  will  not  be  slow  to  give  the 
public  the  benelit  of  street  railway  competition  with  steam  roads  in 
the  carriage  of  freight.  The  railroad  commissioners  will  fall  below 
their  past  standards  if  they  fail  to  sec  that  public  necessity  and  con- 
veniiiice  generally  require  street  railways  to  act  as  common  carriers. 


Professor  Wilhelm  Ostwald. 


I'rofessor  Wilhelm  Uslwald,  of  Ix-ip/ig,  the  famous  (ierinun 
chemist,  returned  to  Mur<Ji)e  this  week  after  a  short  visit,  during 
whicii  he  opene<l  the  newly-built  biological  research  laboratijry  of 
the  I'liiversity  of  Califorinia,  by  an  address  delivered  in  (ierman.  As 
is  well  known,  Prof.  Ostwald  represents  with  Van't  HofT  and  Ncrnst, 
the  highest  authority  in  modern  jjhysical  chemistry  and  electrochem- 
istry. Mut  while  Van't  Iloff  is  most  famous  as  a  worker  and  tlnnkcr 
along  the  most  advanced  theoretical  lines,  and  Ncrnst  is  known  to 
every  electrochcmist  through  his  theory  of  solution-pressure,  which 
has  proven  of  immense  value  in  the  understanding  of  electrolytic 
processes,  and  to  the  broad  public  through  the  -Ncrnst  Lain|),  Ostwabl 
has  been  perhaps  of  more  indirect  but  further  reaching  influence 
through  the  great  number  of  his  books  and  publications,  which 
have  really  enabled  the  modern  chemical  and  especially  electro- 
chemical views  to  become  popular  and  recognized.  Ostwald  might 
justly  be  called  the  father  of  modern  chemistry,  not  only  because  his 
books  have  had  the  very  greatest  intluence  in  spreading  this  science, 
but  mainly  because  no  other  physical  chemist  can  look  upon  such  a 
host  of  well-known  and  even  famous  pupils.  Thus  Nernst  and  Arr- 
henius  proudly  call  themselves  his  pupils,  and  among  our  own  better 
kmuui  Mien  we  may  mention  Profs.  A.  A.  Noyes,  W.  R.  Whitney 
and  II.  M.  Goodwin,  of  the  Massachusetts  Institute  of  Technology; 
Prof.  T.  W.  Richards,  of  Harvard ;  Profs.  W.  D.  Bancroft  and  J.  E. 
Trevor,  of  Cornell;  Profs.  M.  Loeb,  of  New  York  University,  and 
T.  L.  C.  Morgan,  of  Columbia ;  L.  Kahlenberg,  of  Wisconsin  and 
H.  C.  Jones,  of  Johns-Hopkins.  There  is,  indeed,  scarcely  a  single 
one  of  our  large  universities  which  does  not  have  one  of  Ostwald's 
pupils  on  its  teaching  staflf. 

The  electrocheinist  in  particular  is  indebted  to  Ostwald  for  his 
great  work  on  electrochemistry,  which  is  undoubtedly  the  best  his- 
torical book  ever  written  on  this  subject.  It  contains  a  critical  re- 
view of  all  theories  and  publications  bearing  on  this  subject  up  to 
the  year  1896.  Were  it  even  for  this  alone  Ostwald's  name  would 
be  gratefully  mentioned;  but  it  represents  only  a  very  small  part  of 
his  activity  along  electrical  lines.  His  investigations  and  those  of 
his  pupils  were  fundamental  in  establishing  the  theory  of  electro- 
lytic dissociation,  on  which  rests  our  modern  views  of  electric  con- 
duction in  liquids.  His  text-book  on  "General  Chemistry,"  in  two 
volumes,  published  in  1884,  was  followed  in  1889  by  the  "Outlines 
of  Physical  Chemistry" — the  so-called  "small  Ostwald" — and  finally 
by  the  inexhaustible  fund  of  practical  laboratory  methods  and  hints 
in  the  "Hand-book  for  Physico-Chemical  Measurements,"  published 
in  1893,  which  can  be  found  in  the  library  of  every  well-read  student 
of  modern  chemistry.  Through  these  and  through  the  Zcitschrift  fiir 
Physikalische  Chemie,  founded  by  him  in  1887  and  edited  since 
with  the  assistance  of  Van't  Hoff,  Ostwald  has  succeeded  in  carry- 
ing modern  chemical  views  into  all  branches  of  natural  sciences — 
into  physics,  physiology,  medicine,  biology.  And  it  seems  a  sig- 
nificant recognition  of  this  that  Prof.  Jacques  Loeb,  known  to  every- 
body through  his  wonderful  work  on  the  parthenogenesis  of  fish 
eggs,  has  selected  Ostwald  to  open  the  new  laboratory  of  biology 
at  the  University  of  California. 

The  publications  as  mentioned  so  far  give  but  a  very  inadequate 
idea  of  Ostw-ald's  tremendous  activity.  Since  1889  he  has  pub- 
lished the  famous  "Klassiker  der  Exacten  Wissenschaften,"  generally 
known  as  "Ostwald's  Klassiker"  series.  What  popularity  they 
have  gained  and  how  large  a  demand  must  have  existed  for  such 
publications  is  readily  seen  by  the  fact  that  the  200th  volume,  will 
soon  be  reached.  The  list  includes  classics  of  the  great  scientists 
of  the  past  who,  being  in  advance  of  their  time,  had  been  overlooked 
and  forgotten,  until  re-discovered  by  Ostwald  and  saved  from  ob- 
livion.    We  Americans  have  particular  reason  to  be  thankful  in  this 
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respect  since  it  was  ihiougli  him  that  one  of  our  greatest  scientific 
thinkers  was  saved  from  the  fate  of  dying  unrecognized  and  not  un- 
derstood. In  1892  Ostwald  translated  into  German  the  "Thermo- 
dynamic Studies"  of  the  late  Willard  Gibbs,  of  Vale,  whose  beautiful 
and  wonderfully  comprehensive  studies  were  in  danger  of  being 
buried  and  lost  in  the  Traiisactiuns  of  the  Connecticut  Academy. 
The  attention  of  the  scientific  world  was  thereby  drawn  to  them, 
and  the  curious  thing  happened  that  every  scientist  in  Germany  thus 
knew  of  a"  man  wlio  has  not  been  fully  appreciated  to  this  day  in  his 
own  country. 

Ostwald's  epoch-making  l)o(jk,  "The  Scientific  Principles  of  Ana- 
lytical Chemistry,"  appeared  in  1S94,  and  two  years  later  all  of  his 
experinuntal  researches  togctluT  with  those  of  Iiis  lormcr  i)upils 
published  while  working  under  his  direction,  were  compiled  into 
f'iur  voluminous  books  entitled,  "Arbciten  des  Physikalisch-Chem- 
ischen  Instituts  der  Universitiit  Leipzig."  It  must  be  remembered 
that  he  was  busy  during  these  saine  years  on  his  afore-mentioned 
great  compilation,  "Electrochemistry,"  and  that  in  order  to  appre- 
ciate his  tremendous  capacity  for  work  one  must  have  read  his  in- 
numberablc  abstracts  and  criticisms  of  contemporaneous  literature, 
scattered  through  the  forty  odd  volumes  of  the  Zcitschrifl.  We 
must  further  extend  the  long  list  of  his  books  by  his  "Outlines  of 
Inorganic  Chemistry"  of  1900.  and  his  very  latest  book,  which  was 
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put  on  the  market  only  a  few  weeks  ago,  his  "School  of  Chemistry." 
Through  these  two  books  he  aims  at  revolutionizing  the  very  meth- 
ods of  teaching  chemistry  in  a  way  which  has  been  urged  repeatedly 
in  our  schools,  namely,  by  forcing  the  student  to  observe  and  to 
draw  logical  conclusions  instead  of  telling  him  facts  which  he  must 
take  for  granted.  But  Ostwald  attacks  the  problem  in  so  original 
a  way  and  develops  it  so  logically — one  might  say  even  playfully — • 
that  his  book  is  bound  to  attract  the  greatest  attention,  since  it 
surpasses  all  other  attempts  along  similar  lines. 

But  a  nature  so  manifold  and  rich  as  Ostwald's  seeks  activity  far 
beyond  the  limits  of  its  own  field.  In  the  spring  of  1901  Ostwald 
surprised  his  colleagues  and  his  students  by  the  announcement  of  a 
course  of  lectures  on  Natural  Philosophy,  which  aroused  the  great- 
est interest  and  made  it  necessary  for  him  to  use  the  largest  lec- 
ture-room in  the  University.  These  lectures  were  collected  in  his 
"Vorlesungen  fiber  Natur-Philosophie."  a  book  which  has  had  a  very 
favorable  reception  in  general,  for  no  matter  whether  one's  ideas 
agree  with  those  of  Ostwald,  everybody  will  find  in  them  a  great 
many  novel  and  delightful  aspects.  The  ideas  expressed  therein  have 
since  found  a  new  advocate  in  the  Annalcii  der  N aturphilosof^hic. 
a  monthly  journal  published  by  him  since  December,  1902. 

Americans  are  apt  to  believe  that  the  man  of  science  is  not  a  prac- 
tical man — that  he  helps  but  little  or  at  least  but  indirectly  to  solve 
the  important  problems  of  everyday  life.  The  success  of  men  like 
Edison  and  many  other  great  inventors  seems  to  give  support  to  the 
view  generally  held  that  practical  men  without  scientific  training  pre- 


serve a  keener  eye  for  practical  needs.  It  is  useless  to  argue  the 
question  where  the  greater  advantage  lies  when  we  consider  the 
possibilities  of  application  which  present  themselves  to  the  man 
who  is  a  leader  among  those  who  try  to  solve  the  mysteries  of  science 
with  a  complete  mastery  of  our  present  scientific  apparatus.  The 
inventions  of  such  men  are  apt  to  be  more  ingenious  and  revolution- 
ary in  their  nature,  while  those  of  practical  men  produce,  as  a  rule, 
improvements  of  known  methods  but  not  anything  strikingly  new  in 
fundamental  principle. 

Now  in  Ostwald's  case,  we  find  the  truth  of  this  well  illustrated, 
for  his  studies  in  the  mysterious  reactions  grouped  together  under  the 
so-called  "catalytic  reactions,"  have  led  him  to  devise  a  method  of 
reproducing  pictures,  drawings,  etc.,  which  is  attracting  the  greatest 
attention  abroad,  since  it  is  absolutely  independent  of  the  action  of 
light.  The  "Katatype"  process  promises  to  revolutionize  all  of  our 
photographic  printing  methods,  not  only  because  it  makes  possible 
to  print  photographs  in  the  dark,  but  mainly  because  it  renders  un- 
necessary the  employment  of  the  expensive  silver  bromide  emulsion. 

Ostwald's  other  important  invention  concerns  the  production  of 
nitric  acid  from  the  inexpensive  ammonia  obtained  from  gas  factories 
in  large  quantities.  This  promises  to  make  German  agriculture  and 
the  German  army  independent  of  Chile,  which  to-day  furnishes  by 
far  the  greatest  portion  of  the  valuable  nitric  acid  in  form  of  nitre. 

Prof.  Ostwald  was  born  on  September  2,  1853,  in  Riga  (Russia), 
where  he  was  graduated  from  the  Gymnasium  in  1872.  From  '72- 7S 
he  studied  Chemistry  and  Physics  in  Dorpat,  now  known  as  "Jurjew," 
and  after  attaining  the  degree  of  Bachelor  of  Arts,  he  became  as- 
sistant in  physics.  Meanwhile  he  took  his  master's  degree  in  1877, 
and  in  1878  the  degree  of  Ph.D.,  when  he  was  made  assistant  in 
chemistry  in  1880  and  professor  in  1881.  In  1887  he  was  called  to 
Leipzig  to  fill  the  newly-created  chair  of  general  and  ptiysical  chem- 
istry, and  since  1898  he  has  been  director  of  the  famous  Institute 
which  has  been  built  entirely  after  his  own  plans,  and  which  has 
served  as  a  model  for  similar  institutions.  It  is  interesting  to  note 
that  the  California  physico-chemical  laboratory  is  an  almost  exact 
reproduction  of  Ostwald's  institute.  Upon  his  return  from  Cali- 
fornia and  after  a  short  visit  with  some  of  his  former  pupils.  Prof. 
Ostwald  was  compelled  by  his  engagements  in  Europe  to  return  hur- 
riedly, but  expects  soon  to  make  another  and  longer  visit. 


Proposed  Charter  for  Denver. 


The  proposed  charter  of  the  city  and  county  of  Denver,  Colo., 
which  was  prepared  by  the  recent  charter  convention,  possesses 
several  clauses  of  interest  to  public  utility  corporations.  The  charter 
is  to  be  voted  upon  September  22,  and  a  vigorous  campaign  is  now 
on  between  its  adherents  and  opponents.  In  general  the  local  street 
railway,  the  steam  railroad  and  other  public  service  companies  have 
expressed  their  opposition  to  the  charter,  claiining  that  its  adoption 
would  tend  to  have  a  restraining  influence  on  all  extensions  of  ex- 
isting rights,  and  on  the  granting  of  new  franchises.  Gen.  Irving 
Hale,  Denver,  representative  of  the  General  Electric  Company,  an 
electrical  man  well  known  throughout  the  country,  was  president  of 
the  charter  convention,  and  the  only  engineer  among  the  members. 
He  would,  therefore,  naturally  have  been  consulted  to  a  great  extent 
in  the  consideration  of  any  clauses  affecting  general  electrical  and 
engineering  matters.  However,  soon  after  the  convention  began 
its  deliberations,  he  was  taken  seriously  ill,  not  being  able  to  return 
until  ten  days  before  the  adoption  of  the  charter  by  the  convention. 
During  these  last  few  days  his  presence  was  evidenced  by  the  striking 
out  of  some  of  the  more  obnoxious  features  of  one  or  two  clauses 
that  had  been  previously  adopted.  One  of  these  was  a  section 
providing  that  all  poles  and  overhead  wires  in  the  business  portion 
of  the  city  should  be  removed  and  the  wires  placed  underground 
within  five  years,  and,  in  the  rest  of  the  city,  within  ten  years.  This 
meant  the  changing  of  the  overhead  trolley  system  of  the  Denver 
City  Tramway  Company  to  an  underground  conduit  system.  Gen. 
Hale  was  successful  in  explaining  that  this  w-ould  place  an  unrea- 
sonable and  too  expensive  obligation  upon  electric  companies  oper- 
ating in  a  city  the  size  of  Denver.  So  the  street  railway  system 
was  exempted  from  this  rule  and  the  provision  for  placing  all  other 
wires  underground  was  limited  to  the  business  section. 

Another  section  that  was  adopted  empowers  the  city  council  to 
make  reasonable  regulations  concerning  the  operation  and  use  of 
all  franchises,  and  to  fix  reasonable  maximum  charges  for  w'ater,  light. 
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tfU-phi)ni'  scrvicr,  ^lr^•l't  railw:i,v  fiirrs,  ami  utlirr  imlilic  |)ri>|u-rtic«. 
Tlii<i  clause  was  coinliattt-d  l>y  a  number  of  the  iiirtiibers  of  the  con- 
vention, on  the  grouiul  that  a  body  of  men  such  as  would  compose 
the  city  council  was  iu>l  conipctcnt  to  regulate  and  I'lx  rates  which 
vitally  affect  the  operation  ami  succes>ful  existence  of  public  cor- 
porations, and  that  such  power  is  liable  to  be  used  for  blackmailinu 
purposes.  They  did  not  succeed  in  having  this  section  altered,  the 
motion  to  reconsider  being  lost  by  a  tie  vote. 

The  proposition  li>  submit  to  the  voters  at  an  early  election  the 
liucstion  of  the  city  buying  the  Lacombe  electric  street  lighting 
plant  came  up  for  considerable  discussion.  Under  its  franchise  the 
cily  has  the  right  to  purchase  this  plant  any  year  at  a  siiecitied  price, 
Init  convincing  figures  submitted  showed  that  if  the  plant  were  pur- 
chased, its  annual  operiition,  including  fixed  charges  aiul  depreciation, 
not  properly  considered  by  the  committee,  would  cost  the  city  more 
than  it  is  now  paying  the  company  for  the  street  lighting  furnished, 
and  the  convention  decided  that  it  would  not  pay  to  consider  tin- 
proposition. 

.Xnother  imi)ortant  matter  accomplished  was  to  limit  all  voles 
regarding  installation  and  purchase  of  public  utilities  to  tax  paying 
electors,  instead  of  to  all  voters. 

.•\  section  of  the  new  charter,  naturally  objected  to  by  the  friends 
of  the  Denver  City  Tramway  Company,  is  one  requiring  all  slots 
and  conduits  heretofore  used  for  cable  street  railway  purposes,  to 
be  removed  within  one  year  from  the  adoption  of  the  charter.  The 
tramway  company  has  about  twenty-eight  miles  of  this  cable  track 
construction,  a  considerable  part  being  on  paved  streets.  In  this 
track  fifty-six-pound  girder  rails  are  used  with  special  clamps  bolted 
to  the  cable  yokes.  To  remove  the  conduits  and  to  substitute  T  rails 
for  the  cable  rails  would  necessitate  a  heavy  and  app.ircutly  nimcces- 
sary  expenditure  on  the  part  of  the  company. 


A  Report  Against  Cleveland,  O.,  Municipal  Plant. 


The  board  of  directors  of  the  Cleveland  Chamber  of  Com- 
merce have  adopted  the  adverse  report  of  the  special  committee 
"11  the  proposed  municipal  electric  plant  for  that  city,  the  com- 
mittee being  T.  H.  Hogsett,  E.  J.  Blandin  and  Amos  B.  Mc- 
Xairy.  The  report  discusses  figures  presented  in  favor  of  the 
plant  by  Messr.*.  Bemis  and  Phelps,  already  noted  in  these  col- 
umns, and  pronounces  them  incorrect,  saying  further  that  "so 
important  a  step  should  not  be  taken  by  the  city  of  Cleveland 
upon  an  inve'stigation  superficial  and  confessedly  inaccurate." 
The  report  cites  specific  omissions  and  errors.  The  coiiclu- 
sioJis  of  the  committee  are  as  follows: 

1.  That  the  chief  and  practically  the  only  reason  urged  by 
the  city  authorities,  for  taking  the  taxpayers'  money  to  enter  a 
competitive  business  is,  that  the  city  ought  to  be  able  to  supply 
electricity  to  the  citizens  and  light  its  streets  cheaper  than  can 
be  done  by  a  private  company.  The  experience  of  city  govern- 
ments generally  throughout  this  country  shows  that  municipal 
business  is  not  conducted  as  economically  or  eftlciently  as  pri- 
vate business,  and  that  the  authorities  have  no  substantial 
ground  on  which  to  base  their  declaration  that  the  city  can 
manufacture  and  sell  electricity  cheaper  than  the  private  com- 
pany. 

2.  The  rates  of  the  private  company  are  not  unreasonable, 
hut  on  the  contrary  are  lower  than  those  made  by  similar  com- 
panies in  several  American  cities  of  a  size  comparable  with 
Cleveland.  But  even  if  they  were  unreasonable  your  committee 
holds  that  the  way  to  correct  them  should  not  be  for  the  city  to 
hazard  the  taxpayers'  money  in  the  dangerous  experiment  of 
building  and  operating  a  competing  plant.  Regulation  and  not 
ownership  is  the  safe  policy  for  the  city  and  the  city  has  com-; 
plete  power  to  regulate  the  rates  and  practices  of  any  local 
lighting  corporation.  Wherever  their  rates  are  excessive  they 
can  be  made  unlawful,  and  reasonable  charges  established. 
Whenever  their  services  are  below  a  proper  standard  of  quality 
or  their  methods  oppressive  or  unjust  the  necessary  corrections 
can  be  required  by  law. 

In  fact,  -without  risking  a  dollar  of  the  city's  credit  or  adding 
a  mill  to  the  tax  rate,  the  city  can  accomplish  all  that  is  possible 
through  a  municipal  lighting  plant,  except  to  require  that  the 
business  of  supplying  electric  light  and  power  to  the  citizens  of 
Cleveland,  shall  be  conducted  at  a  loss. 


,V  It  Is  nut  necctiHary  fur  the  city  to  take  taxpayers'  money 
to  build  and  operntc  itH  own  electric  j.lanl,  in  order  to  secure  the 
rrduciiiin  in  cnnt  nf  electricity  that  cumcs  through  the  develop- 
ment of  the  art  'I'he  reduction  made  by  the  private  cnmpany  in 
the  price  per  lamp  per  year  for  street  lighting  from  $<J4.8o  in 
|H</),  to  $7.s.cxj  in  i(>o.?  shows  conclusively  that  the  city  has  shared 
in  the  eciiiininies  resulting  from  improved  machinery  and  con- 
serjuent  lower  cost  of  production.  It  ought  not  to  be  forgotten 
in  considering  this  project  th:it  the  busines!)  of  supplying  electric- 
ity is  still  in  a  developing  state,  and  subject  to  rapid  modifica- 
tions through  new  discoveries.  The  most  cfTicient  niachmery 
of  one  day  may  be  rendered  obsolete  by  the  inventions  of  that 
following.  The  changes  in  machinery  and  melhods  arc  at 
times  exceedingly  costly  ;ind  ilieir  expense  can  not  be  calculated 
in  advance. 

Under  the  contract  system  ilie  risk  of  Iriss  from  this  source 
is  borne  by  a  private  corporation,  and  no  part  of  it  falls  upon 
the  taxpayers.  With  a  municipal  jilant  the  entire  burden  would 
have  to  be  borne  by  the  city. 

4.  The  errors  and  omissions  that  have  been  developed  in  the 
original  estimates  of  Engineer  Phelj.s  and  the  statement  sub- 
mitted to  the  council  on  May  3rd,  by  Superintendent  Bemis  con- 
vince your  committee  that  the  council  passed  the  original  bond 
ordinance  under  an  entire  misapprehension  of  the  facts.  Your 
committee  is  compelled  to  conclude  that,  whereas  the  council 
authorized  a  bond  issue  of  $200,000  and  was  led  to  believe  that 
a  further  estimate  of  $200,000  would  complete  the  plant  for  the 
West  Side  and  furnish  electricity  for  the  public  buildings  on  the 
East  Side,  the  analysis  of  Mr.  Phelps'  statement  shows  that 
$50o.oof)  would  be  a  conservative  estimate  of  the  cost  of  the 
work  now  proposed  and  yet  this  is  only  the  beginning  of  the 
undertaking  as  outlined  by  the  city  authorities  to  thoroughly 
cover  the  West  Side  territory,  not  to  mention  the  vastly  greater 
work  of  covering  the  territory  on  the  East  Side. 

5.  It  is  unjust  to  taxpayers  to  force  them  to  pay  extra  taxes 
and  invest  these  (also  mortgaging  the  city's  credit  and  indirectly 
every  dollar's  worth  of  local  property)  to  go  into  a  business 
venture  which  can  only  supply  a  small  portion  of  the  city's 
population  and  is  very  likely  to  run  at  a  loss.  Therefore  your 
committee  is  strongly  of  the  opinion  that  the  bonds  issued  by 
the  city  for  a  municipal  lighting  plant  should  be  a  lien  upon  the 
plant  only  and  not  upon  the  entire  assets  of  the  city;  and  the 
payment  of  the  principal  and  interest  of  such  bonds  should  be 
jirovided  for  out  of  the  net  income  from  the  plant.  In  this  way 
ihe  users  will  stand  all  the  cost  of  supplying  them  with  the  ser- 
vice, and  it  will  not  throw  part  of  the  cost  on  taxpayers  who  are 
non-users. 

The  bids  for  such  bonds  would  be  a  fair  index  of  the  confi- 
dence which  investors  have  in  a  municipality's  ability  to  con- 
duct a  business  successfully.  To  issue  bonds  in  this  manner 
is  not  now- allowed  under  the  statutes;  but  your  committee  feels 
very  strongly  that  if  the  city  is  to  be  committed  to  this  under- 
taking at  all.  such  action  ought  to  be  postponed  until  laws  can 
be  secured  which  will  make  it  unnecessary  that  it  should  pledge 
its  general  credit  for  the  purpose. 

6.  There  is  vital  need  in  our  city  for  a  number  of  public 
improvements.  At  the  same  time  there  is  a  limit  to  the  debt 
that  our  taxpayers  can  be  called  upon  to  bear.  This  necessi- 
tates a  selection  of  the  improvements  to  be  pressed  at  this 
time.  The  city  authorities  evidently  give  precedence  to  the 
lighting  plant,  but  your  committee  cannot  concur  in  their  de- 
cision. The  city's  need  for  pure  water  is  far  greater  than  for 
cheaper  electric  light. 

The  State  board  of  Health  is  authority  for  the  statement  that 
our  citizens  are  dying  as  a  result  of  the  existing  condition  of  the 
water  suppl>^  The  most  ardent  advocate  of  the  municipal  light- 
ing plant  cannot  claim  that  the  citizens  have  so  much  as  asked 
for  its  construction. 

If  the  city  authorities  are  prepared  to  spend  $500,000  for  a 
municipal  improvement  on  the  West  Side,  it  would  be  of  ines- 
timably greater  advantage  to  our  citizens  to  spend  it  in  connect- 
ing the  old  water  intake  with  the  new  intake,  so  that  the  West 
Side  may  at  least  have  as  good  water  as  the  East  Side,  than  to 
risk  it  in  an  attempt  to  furnish  electric  service  at  a  less  cost. 
Probably  most  West  Side  citizens  would  'also  agree  that  the 
value  of  property  on  the  West  Side  would  be  increased  and  the 
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cfinveiiiciicc   of   its   citizens   subserved   imicli    more   by   an   addi- 
tional viaduct  than  by  electric  current  furnished  by  the  city. 

There  are  few  if  any  of  our  citizens  who  will  argue  that  a 
municipal  electric  plant  duplicating  good  service  already  in  exis- 
tence should  take  precedence  of  sewers,  parks,  public  buildings, 
improved  harbor  facilities,  better  fire  protection  or  any  one  of 
several  other  municipal  improvements  for  which  the  same 
amount  of  money  might  be  spent. 

-.  Tjie  length  of  this  report  precludes  the  discussion  of  other 
subjects  which  might  well  be  considered  in  connection  with 
the  proposed  lighting  plant,  such  as  the  question  as  to  whether 
the  merit  system  will  govern  in  the  employment  of  the  neces- 
sary help;  the  question  as  to  the  advisability  of  restricting  the 
field  for  individual  initiative ;  the  question  as  to  whether  our  city 
departments  are  now  being  so  well  handled  as  to  make  the 
public  eager  to  increase  them;  and  many  other  questions  that 
would  furnish  profitable  fields  for  investigation  and  discussion. 

8,  Taking  a  broad  view  of  the  proposition  the  conclusion 
of  your  committee  may  be  expressed  in  a  single  concrete  state- 
ment. A  tax  is  a  compulsory  contribution  from  a  person  to  the 
government  to  defray  expenses  incurred  in  the  common  inter- 
est of  all.  The  proposition  under  consideration  is  a  proposi- 
tion to  levy  a  tax  that  is  not  for  the  common  interest  of  all, 
but  which  has  reference  to  the  special  benefits  to  be  conferred 
on  a  comparatively  few,  namely,  the  users  of  the  city's  com- 
mercial lighting  service.  Therefore,  it  involves  an  improper  use 
of  the  taxing  power. 

g.  Finally,  in  closing  this  report  your  committee  feels  it  to 
be  only  its  duty  to  state  that,  after  careful  investigation  it  is  at 
a  loss  to  understand  why  this  project  to  build  a  municipal  elec- 
tric plant  should  be  brought  forward  by  the  city  authorities  at 
this  time;  and,  your  committee  has  been  unable  to  obtain  from 
the  authorities  themselves  any  sufficient  reason  for  this  im- 
provement being  advanced  over  others  that  are  unquestionably 
of  far  greater  importance  to  the  health  and  general  welfare  of 
our  citizens. 

10.  The  recommendation  of  your  committee  therefore  is  that 
the  board  of  directors  of  the  Cleveland  Chamber  of  Commerce 
transmit  this  report  to  the  City  Council  with  the  earnest  re- 
quest that  it  be  given  consideration,  in  the  belief  that  upon  fur- 
ther investigation  of  the  projiosition  to  establish  a  municipal 
electric  plant  the  Council  will  clearly  perceive  the  inadvisability 
of  proceeding  with  the  project. 


The  Right  of  Way. 


of  its  owners  or  operators,  but  for  the  accommodation  of  the 
public.  An  individual  citizen  who  enters  and  pays  a  fare  does 
not  thereby  relinquish  any  of  his  rights  to  free  passage  along  a 
public  street,  and  there  is  hardly  an  hour  of  the  day  or  night 
in  which  he  can  enter  a  car  or  a  street  anywhere  in  a  city  with- 
out finding  company,  so  that  the  vehicle  in  which  he  rides  repre- 
sents not  only  his  individual  right,  but  the  assembled  rights  of 
all  his  fellow  passengers;  and  so  it  has  always  seemed  to  me, 
viewing  the  question  from  the  standpoint  I  have  indicated,  that 
a  crowded  car,  full  of  people,  should,  by  mere  preponderance  of 
the  number  of  individuals  it  contained,  have  a  superior  right  of 
passage  to  a  vehicle  with  a  single  individual  in  it,  or  to  a  van 
containing  merchandise.  If,  before  public  bodies,  it  was  unani- 
mously insisted  by  railroad  men  that  the  reason  they  demanded 
"right  of  way"  was  because  of  their  passengers,  I  think  it  would 
disarm  much  of  the  resistance  which  has  met  the  attempt  to  se- 
cure police  co-operation. 

A  good  analogy  between  the  rights  which  all  street  railroad 
operators  claim  for  their  vehicles  is  to  be  found  in  the  rules  of 
the  road  concerning  United  States  mail  vans.  These  have  the 
right  of  way  everywhere,  and  it  is  a  misdemeanor  to  obstruct 
their  free  movements.  The  reason  of  this  is  not  because  the 
wagon  is  labeled  "United  States  Mail"  or  l)ecause  of  any  supe- 
rior authority  vested  in  the  driver,  but  because  the  vehicle  contains 
hundreds — it  may  be  thousands — of  business  communications 
involving  complicated  business  interests.  For  the  same  reason, 
I  have  always  held  that  a  street  car  containing  a  crowd  of  peo- 
ple— necessarily  in  haste  or  they  would  find  a  cheaper  and  more 
leisurely  way  of  reaching  their  destination— had  rights  superior 
to  other  vehicles  on  street  surfaces. 

Added  to  all  this  is  the  fact  that  these  public  conveyances  are 
restricted  in  their  movements  to  a  fixed  way,  whereas  the  others, 
in  addition  to  being  lighter  and  more  easily  moved,  have  a  flexi- 
bility of  route  denied  to  tramcars. 


By  H.  H.  Vref.l.snd. 

IT  has  always  seemed  to  nie,  when  the  question  of  the  right 
■of  way  of  street  cars  has  been  under  discussion  in  our 
societies,  that  it  has  been  approached  from  the  wrong  point. 
This  defect  in  the  discussion  seems  to  arise  from  a  lack  of  clear 
statement  of  what  is  meant  by  "right  of  way."  Street  railroads, 
in  the  sense  that  steam  railroads  enjoy  this  privilege,  have  no 
"right  of  way."  A  steam  railroad  operates  along  a  strip  of 
land,  owned  in  fee,  which  it  holds  and  uses  for  its  special  pur- 
poses against  all  intruders,  and  it  can  only  be  obstructed  by 
trespassers.  The  case  of  a  street  railway  is  entirely  dififerent. 
It  has  a  franchise  to  go  along  a  rigid  and  appointed  route  on 
thoroughfares  which  are  used  in  common  by  pedestrians  and 
vehicles  of  every  description. 

This  being  the  case,  the  qucsiion  of  "right  of  way,"  in  so  far 
as  it  is  applicable  to  street  railroads,  becomes  one  not  of  right 
of  way,  but  of  precedence,  since  the  general  public  has  equal 
rights  on  the  road.  These  roads  or  streets  being  dedicated  to 
public  use,  it  is  the  duty  of  the  authorities  to  see  that  they  are 
so  policed  as  to  obtain  for  the  greatest  number  of  people  the 
fullest  and  freest  use  of  the  'facilities  which  they  afford.  If 
street  railroad  men  would  vifw  the  topic  from  this  point  of 
view  and  insist  that  the  streets  are  for  the  use  of  the  people 
instead  of  corporations  or  individuals,  the  whole  question,  in  a 
short  time,  would  take  on  a  different  aspect.  \  railroad  com- 
jiany  is  permitted  primarily  to  exist,  not  for  the  aggrandizement 
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Mr.  Yerkes  on  Inflammable  Underground  Cars. 


In  a  letter  to  the  London  Times  on  cars  for  underground  service, 
Mr.  Yerkes  writes :  "Cars  have  been  run  in  the  open  for  many 
years,  and  the  custom  of  building  the  ordinary  car  has  been 
followed  for  underground  systems,  as  well  as  for  surface  lines. 
If  a  car  takes  fire  on  the  surface,  there  is  plenty  of  good  air  for 
the  passengers  to  breathe  after  they  have  alighted  from  the  car, 
and  there  is  little  danger  of  their  being  burned  before  they  can 
vacate  it.  Under  ground,  however,  the  conditions  are  entirely 
dififerent;  therefore  a  different  system  of  maniifacture  of  cars 
must  be  practised. 

"I  would  say  that  it  is  a  very  rare  occurrence  for  a  car  to 
be  set  on  fire  directly  from  a  motor.  Fires  occur  from  a  short 
circuit  in  the  wire  connecting  the  motor  with  other  parts  of  the 
train.  These  wires  are  run  under  the  body  of  the  car,  and  where 
there  is  anything  wrong,  like  a  faulty  splice,  which  is  generally 
the  cause  of  fire,  ignition  of  the  woodwork  which  surrounds  the 
arc  must  certainly  take  place.  Iron  tubing  is  no  protection 
whatever.  If  an  electric  wire  be  covered  with  rubber  or  other 
non-conducting  material,  placed  in  an  iron  tubing,  and  a  short 
circuit  or  arc  be  formed,  by  the  separation  of  the  wire,  the  iron 
tube  will  be  melted,  and  it  will  disappear  the  same  as  though  it 
were  so  much  paper.  Asbestos  or  its  compounds  will  be  burned 
or  destroyed  wherever  exposed  to  the  arc,  and  I  know  of  no 
substance  that  will  withstand  the  heat  of  an  electric  arc.  In  my 
opinion,  non-inflammable  wood,  properly  treated — and  it  can  be 
properly  treated  in  London — is  the  best  material  that  can  be 
used.  Holes  can  be  burned  in  it,  as  they  can  in  iron,  but  it  will 
not  blaze  or  smoke.  We  have  samples  of  wood  that  have  been 
tested,  and  the  result  has  always  been  the  same.  What  is  most 
desirable  is  a  car  that  will  not  burn;  in  fact,  there  slv)uld  be 
no  portion  of  it  that  can  create  a  smoke,  for  this  smoke  is  more 
fatal  than  the  flame  itself.  The  flame  cannot  carry  far,  but 
the  smoke  permeates  every  crack  and  crevice.  Another  thing 
that  I  believe  is  most  important  is  a  system  of  ventilation  that 
would  force  air  into  the  tunnel  and  draw  the  smoke  or  foetid 
air  from  it.  There  is  not  the  least  difficulty  in  making  our  tun- 
nels and  tubes  perfectly  safe,  indeed   even  more  so  than  those 
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railways  whose  carriaKCs  arc  nmiiiiiK  mi  the  .Hurfaci-.  Iinin  ilic 
fact  that  wht-rr  llicrc  is  iiiilhiiiK  to  hiini  it  is  inipussihU-  ti>  have 
a  lire;  and  tliat  is  wliat  we  imist  have  in  the  tunnels,  ni>t  only 
the  oars,  hut  the  stations,  and  every  particle  of  wood  that  goes 
into  them,  no  matter  how  small  or  nnimiiori.iiii,  niiisi  l)e  so 
treated  that  it  cannot  luini." 


Recent  Steam  Turbine  Developments.* 


Hv  W    l„  R.  Emmet. 

Wlll"..\  the  writer  agreed  some  months  ago  to  present  a  paper 
to  this  meeting  he  fully  expected  that  its  snhjcct matter  would 
mainly  consist  in  a  record  of  practical  results  accomplished 
with  commercially  operating  machines  and  that  such  matter  would 
he  full  enough  to  justify  its  presentation  :md  discussion.  Sonic 
months  ago  a  paper  was  i>rcsentcd  to  tlic  .\mericaii  Philosophical 
Society  on  this  same  subject  which  has  since  gone  the  rounds  of  the 
press.  This  paper  dealt  at  some  length  with  our  expectations  con- 
cerning the  new  steam  turbine  developments  now  going  on  at  .Schenec- 
tady, hut  gave  no  actual  results  other  than  those  produced  by  a  single 
<KX)-kw  machine  which  has  been  operating  for  some  time  at  Schenec- 
tady, and  which  is  different  in  many  respects  from  the  machines  now 
being  built. 

The  scant  array  of  established  facts  in  this  paper  ami  the  r.ithcr 
liberal  presentment  of  expectations  have  called  forth  some  criticism, 
particularly  from  European  turbine  builders.  Such  criticisms  arc  not 
imiiatural  under  the  circumstances,  and  we  are  naturally  eager  to 
demonstrate  to  the  world  the  soundness  of  the  claims  upon  which 
the  General  Electric  Company  and  its  customers  have  based  such 
large  undertakings. 

The  writer  had  confidentially  expected  that  before  this  date  the 
S,ooo-kw  turbine  recently  installed  at  Chicago  would  have  been 
fully  tested  and  verified  and  that  its  results  could  be  here  pre- 
sented to  the  members  of  this  Association  who  are  so  deeply  inter- 
ested in  the  success  of  developments  of  this  kind.  We  have  fallen  a 
little  short  of  this  expectation  through  such  unforeseen  delays  as  are 
usual  in  such  cases,  but  still  have  produced  results  which  are  highly 
interesting  and  suggestive,  although  no  complete  tests  have  yet  been 
made.  The  machine  has  been  installed  in  the  new  station  of  the 
Commonwealth  Electric  Company,  which  is  probably  the  finest  and 
best-equipped  station  in  the  world,  and  has  been  connected  to  its 
regular  equipment  of  boilers  and  condensing  facilities.  It  has  been 
started  without  any  hitch  or  delay  and  has  been  operated  repeatedly 
at  full  load  and  under  a  variety  of  conditions  to  test  its  performance. 
It  has  operated  with  a  wonderful  steadiness  and  perfection,  has 
governed  perfectly  from  full  load  to  no  load  with  only  2  per  cent, 
speed  variation  and  has  in  every  respect  shown  itself  to  be  a  thor- 
oughly desirable  operating  machine.  A  test  of  steam  economy  was 
also  very  carefully  conducted  on  this  machine,  very  perfect  facilities 
for  weighing  water  and  maintaining  a  steady  and  accurately  measured 
load  having  been  provided.  Unfortunately,  the  results  of  these  tests 
were  found  afterwards  to  be  entirely  indefinite  since  a  large  leak- 
age of  circulating  water,  through  a  misplaced  valve,  into  the  steam 
space  of  condenser  was  discovered,  which  water  had  been  weighed  in 
connection  with  the  condensed  steam.  When  this  was  discovered  it 
was  too  late  to  ascertain  with  certainty  the  amount  of  this  leakage  at 
the  time  of  test.  The  flow  with  no  load,  however,  indicated  that  this 
leakage  was  very  large  and  the  general  fnference  drawn  from  our 
test  is  that  a  very  fine  steam  economy  was  shown.  We  will,  how- 
ever, refrain  from  making  any  positive  statements  on  this  subject  until 
we  have  obtained  tests  which  are  absolutely  unquestionable. 

All  the  conditions  in  connection  with  the  running  of  this  machine 
have  given  very  favorable  indications.  The  machine  is  connected  so 
that  the  condensed  water  passes  from  the  hot  well  through  a  heater 
and  is  pumped  directly  back  into  the  boiler.  This  whole  system  was 
in  operation  and  worked  perfectly.  The  water  returned  to  boilers  was. 
of  course,  entirely  free  from  oil  and  quite  clear  except  at  light  load 
when  the  leakage  from  river  water  appreciably  discolored  it.  The 
plant  operated  at  full  load  with  four  500-hp  boilers  fired  out  of  the 
eight  which  have  been  provided  for  each  machine.  These  boilers 
were  fired  with  Illinois  coal  on  chain  grates,  and  their  performance 
of  the  work  is  in  itself  an  indication  of  good  economy. 


*A    paper    rea 
Association 


id    at    the    Saratoga    meeting    of    the    American    Street    Railway 


.'\ftcr  this  test  run  the  machine  was  taken  apart  for  the  purpose 
of  making  a  iiiiiior  internal  change  which  was  thought  to  be  dcnir- 
alde.  1  he  inachme  will  not  be  required  for  service  for  liomc  iiioiiths, 
and  our  desire  is  to  get  it  in  the  best  possible  condition  in  advance 
of  tlic  time  when  it  will  be  reijuired  to  carry  a  large  winter  load. 
The  machine  will  probably  be  ready  to  run  again  within  about  a 
week  or  ten  days  and  conclusive  tests  will  then  be  made 

In  order  to  i)roperly  understand  the  sigmlicance  of  the  suc- 
cessful starting  of  this  m<ichine,  it  is  necessary  to  review  the  history 
of  its  design  and  to  compare  it  with  engines  of  other  types.  After 
the  experiments  willi  .Mr.  Curtis's  steam  turbine  inventions  had  pro- 
ceeded for  sevcr.il  years,  certain  experimental  results  were  obtained 
which  seemed  to  justify  the  production  of  commercial  machines, 
and  it  was  decided  to  build  a  commercial  machine  for  use  in  the 
.Schenectady  Works.  A  fxxi-kw  machine  with  hori/ontal  shaft  was 
designed,  the  mechanical  arr.'mgements  being  in  most  respects  in  ac- 
cordance with  the  plans  which  Mr.  Curtis  had  formed  previous  to  that 
time  for  building  the  turbines.  This  machine  was  built  and  tested 
nearly  two  years  ago. 

These  tests  showed  a  high  steam  economy,  and  it  was  very  soon 
decided  that  the  performance  of  this  machine  justified  the  building 
of  other  commercial  machines  which  could  safely  be  relied  upon  to. 
perform  as  good  or  belter  results,  'i'he  question  of  mechanical  design 
for  these  larger  machines  then  became  a  matter  of  first  importance. 
The  steam  economy  could  safely  be  expected  to  conform  closely  to 
that  of  the  machine  which  had  already  been  tested,  but  the  whole  ques- 
tion of  cost  and  conmicrcial  dcsir.ibility  depended  upon  the  mechanical 
construction  adopted  for  accomplishing  the  desired  results. 

It  was  decided  at  this  time  to  build  a  steam  turbine  unit  as  large 
as  the  largest  engine  driven  generating  unit  in  the  country,  and  as  the 
result  of  this  decision  the  design  of  the  machine  now  in  Chicago  was 
made  up  after  a  great  amount  of  thought  and  study.  This  design  em- 
bodied many  very  radical  features  as  compared  with  other  engines, 
turbines  or  machines  of  any  character.  The  shaft  is  vertical ;  the 
whole  weight  of  the  revolving  part  is  borne  by  an  oil  film  delivered 
by  a  pressure  pump  to  the  lower  bearing;  the  delivery  of  steam  to  tur- 
bine is  controlled  through  a  system  of  electrically  operated  individual 
valves  worked  by  a  small  controller  something  after  the  manner  of 
multiple  unit  train  control  system — a  centrifugal  governor  moving 
the  controller.  The  revolving  field  is  mounted  upon  the  same  shaft 
with  the  turbine  wheels,  and  the  stationary  portion  of  the  generator 
is  sujiported  by  the  stationary  portion  of  the  turbine,  the  whole 
building  up  into  the  general  form  of  a  vertical  cylinder  about  25  ft. 
high  and  about  14  ft.  in  diameter.  The  total  weight  of  the  turbine 
and  generator  is  about  400,000  lb.  and  its  capacity  is  5,000  kw 
at  full  load.  It  is  capable  of  running  at  about  75  per  cent,  overload 
condensing,  and  at  nearly  full-load  non-condensing. 

The  question  as  to  why  the  vertical  shaft  design  was  adopted  for 
this  unit  has  often  been  raised  and  many  doubts  and  criticisms  con- 
cerning it  have  been  expressed.  It  is  not  easy  to  explain  all  the 
reasons  which  lead  up  to  its  adoption  but  it  may  be  said  that  the 
compactness  and  simplicity  of  this  unit,  which  are  its  most  marked 
characteristics,  are  largely  due  to  the  merits  of  this  design.  With  the 
vertical  shaft  arrangement  all  lateral  strain  is  removed  from  the 
bearings  which  align  the  shaft  and  all  deflection  of  the  shaft  is  avoid- 
ed with  a  minimum  number  and  length  of  bearings.  This  matter  of 
properly  supporting  a  shaft  and  keeping  it  exactly  central  and  in  .per- 
fect alignment  is  an  important  one  where  small  clearances  are  de- 
sirable with  a  large  diameter  in  the  revolving  part.  To  carry  such 
weights  as  are  necessary  in  the  revolving  part  of  this  large  unit  many 
very  large  bearings  would  be  required  if  the  shaft  was  in  a  horizontal 
position.  An  elaborate  system  of  forced  lubrication  with  artificial 
cooling  would  be  necessary  in  connection  with  these  bearings,  and  a 
failure  of  any  of  these  bearings  would  occasion  serious  danger  to 
the  operation  of  the  machine.  If  the  machine  were  built  in  a  hori- 
zontal position  it  would  be  very  difficult  to  so  support  the  wheels  that 
their  clearances  would  not  be  affected  by  sagging  of  the  shaft  or 
looseness  in  bearings,  and  also,  it  might  be  difficult  to  place  them  with 
such  a  relation  to  each  other  that  the  clearance  would  not  be  affected 
by  expansion  of  the  shaft.  In  the  vertical  design  the  space  between 
wheels  is  reduced  to  a  minimum,  the  supporting  structure  is  perfectly 
symmetrical  and  cannot  be  in  any  way  distorted  or  put  out  of  line 
either  by  mechanical  or  steam  pressure  strains  or  by  the  effects  of 
expansion. 

The  oil  pressure  step  bearing  at  the  foot  of  shaft  supports  the 
whole   revolving  element  in   a  balanced  position  by  perfectly  sym- 
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metrical  suspension  and  preserves  the  exact  relation  of  level  between 
the  stationary  and  revolving  parts.  As  long  as  this  step  bearing  tills 
its  functions  a  multitude  of  mechanical  difficulties  and  uncertainties 
are  overcome. 

At  the  time  this  design  was  adopted  there  was  no  good  precedent 
for  the  support  in  this  manner  of  such  a  weight  operating  at  so  high 
a  speed,  and  there  were  many  predictions  of  failure,  examples  being 
•quoted  where  similar  methods  had  failed  with  water  wheels  and  other 
machines.  It  seemed  clear,  however,  that  with  proper  arrange- 
ments the  operation  of  this  bearing  must  be  stable  and  reliable,  and 
since  forced  lubrication  was  necessary  to  success  in  any  case,  it 
seemed  advisable  to  put  it  where  it  would  accomplish  the  greatest 
number  of  good  results. 

Experience  with  a  number  of  machines  has  fully  justified  our 
•decisions  in  this  connection.  The  bearings  have  run  perfectly  with 
an  inappreciable  amount  of  friction,  and  when  properly  supplied  with 
oil  operate  with  perfect  steadiness  and  regularity.  In  one  respect  these 
■bearings  have  agreeably  surprised  us;  that  is,  they  have  been  much 
less  injured  by  stoppages  of  oil  than  we  expected.  In  the  course  of 
our  experiments  imperfect  pumping  arrangements  have  been  used 
and  repeated  failures  of  the  oil  How  have  been  experienced,  but  in  no 
case  has  any  damage  to  the  machine  resulted.  Even  the  cast-iron 
■blocks  which  constitute  the  step  bearing  are,  as  a  rule,  not  destroyed. 
Our  experience  has  been  that  they  cut  and  heat  when  the  oil  supply 
is  removed,  but  in  all  cases  the  surfaces  have  ground  themselves  to 
an  operating  condition  after  the  oil  flow  is  renewed,  so  that  the 
machine  could  be  continued  in  operation.  This  might  not  always  be 
the  case,  but  it  seems  quite  certain  that  the  damage  could  never  be 
as  serious  as  that  which  would  result  from  a  failure  of  the  lubrication 
system  where  heavy  weights  are  carried  on  high-speed  horizontal 
bearings. 

In  our  newer  machines  we  are  providing  a  heavy  stationary  collar 
below  the  lowest  wheel  which  can  be  used  to  support  the  wheels  in 
case  the  step  bearing  is  removed  and  which  would  serve  as  a  brake 
to  bring  the  machine  to  rest  in  case  the  step  bearing  should  cut  enough 
to  allow  the  wheels  to  settle  to  a  dangerous  degree.  Our  experience 
has  been  that  there  is  very  little  tendency  to  settlemnt  of  the  shaft  in 
•case  of  such  cutting,  and  this  latter  function  of  the  collar  will  pre- 
sumably seldom  be  called  into  requisition. 

The  oil  for  step  bearings  and  also  for  the  upper  bearings  of  ma- 
chines is  delivered  by  a  small  electrically-driven  pump  which  oper- 
ates continuously  from  the  exciter  circuit.  In  most  of  the  large  plants 
where  we  are  installing  turbines  we  have  recommended  in  addition 
to  these  electrical  pumps,  a  weighted  accumulator,  with  steam  pump 
arranged  to  keep  it  full  automatically.  This  accumulator  with  its 
steam  pump  affords  an  automatic  reserve  for  the  lubricating  system. 
Its  capacity  is  such  that  there  would  be  ample  time  to  shut  down  the 
units  even  if  everything  in  the  station  should  be  stopped  by  the  burst- 
ing of  a  boiler  or  steam  pipe. 

The  5,ooo-kw  machine  in  Chicago  is  the  second  of  our  vertical  shaft 
turbines  to  be  put  into  operation.  The  first  machine  of  this  type  was 
one  of  500-kw  capacity  installed  by  the  Newport  &  Fall  River  Street 
Railway  Company.  This  machine  has  been  in  daily  operation  since 
last  June.  During  all  this  time  its  daily  operation  has  been  indis- 
pensable to  the  service  of  the  plant,  and  there  have  only  been  two  or 
three  interruptions  of  a  few  minutes  each  which  could  be  charged 
to  its  defects.  It  ha^,  however,  developed  some  minor  troubles  which 
have  been  the  cause  of  some  annoyance,  and  which  it  has  been  very 
difficult  to  correct  owing  to  the  almost  continuous  operation  of  the 
machine.  With  new  types  of  machinery  which  have  to  be  put  in 
service  without  any  period  of  experimenting  some  such  difficulties 
and  delays  can  hardly  be  avoided. 

The  only  serious  troubles  at  Newport  have  been  with  parts  of  gov- 
ernor and  with  valves  which  have  given  out  owing  to  overstraining 
of  springs  or  other  mechanical  causes  which  are  easily  corrected. 
These  troubles  have  occurred  as  the  result  of  continued  service,  and 
are  being  rectified  as  rapidly  as  it  has  been  possible  to  analyze  their 
causes  and  apply  suitable  remedies.  Nothing  has  happened  which  sug- 
gests the  possibility  of  a  serious  difficulty,  and  it  can  be  safely  pre- 
dicted that  a  condition  will  very  soon  be  reached  in  which  the  turbine 
can  operate  for  an  indefinite  period  with  a  very  small  expense  for 
care  and  renewals. 

Our  machine  at  Newport  has  been  tested  and  has  shown  results  de- 
cidedly better  than  the  reported  tests  of  steam  turbines  of  other 
makes ;  but  the  conditions  have  been  such  that  we  have  reasons  to 
believe  that   decidedly  better   results   can   be  produced   with   slight 


changes  in  nozzles  and  adjustments  of  pressure.  Up  to  the  pres- 
ent time  we  have  not  been  able  to  experiment  with  this  machine  or 
properly  analyze  its  performance  owing  to  the  almost  constant  re- 
quirements of  service.  We  are,  however,  installing  a  second  machine 
at  Newport,  and  very  soon  expect  to  make  a  proper  analysis  of  its 
performances  and  to  bring  both  machines  to  a  representative  condi- 
tion. All  the  experience  which  we  can  gain  with  these  early  experi- 
ments is,  of  course,  available  for  the  prevention  of  similar  troubles 
and  mistakes  in  other  plants. 

One  important  matter  in  connection  with  the  introduction  of  our 
turbines  has  been  the  establishment  of  proper  condensing  facilities 
in  order  that  the  great  benefits  of  high  vacuum  might  be  realized  to 
the  greatest  possible  extent.  In  turbines  which  we  have  tested  the 
steam  consumption  has  been  reduced  from  six  to  seven  per  cent,  for 
every  additional  inch  of  vacuum  above  25  in.  Such  a  reduction  is, 
of  course,  very  important,  and  justifies  large  expenditures  upon  con- 
densing apparatus.  The  fact  that  the  turbine  may  be  better  than  a 
condensing  engine  with  e(iual  vacuum  must  not  be  considered  a  rea- 
son for  assuming  that  a  condenser  which  is  good  enough  for  the  en- 
gine is  also  good  enough  for  the  turbine.  The  selection  of  condens- 
ing facilities  should  be  governed  by  the  economic  possibilities. 

We  have  recently  designed  for  some  of  our  large  new  turbines 
surface  condensers  which  themselves  constitute  the  base  and  sup- 
porting structure  of  the  machine.  These  condensers  are  of  very 
ample  cooling  surface  and  are  so  arranged  that  the  maximum  degree 
of  vacuum  is  obtainable  with  a  given  amount  of  water.  One  feature 
of  our  turbine  which  is  very  advantageous  in  obtaining  a  high  vacuum 
is  that  it  can  be  easily  so  arranged  that  the  air  leakage  is  reduced  to 
zero.  The  two  points  where  the  shaft  passes  through  the  casing  are 
fitted  with  packings  which  are  kept  sealed  by  steam.  Another  ad- 
vantage is  that  there  is  no  oil  in  the  steam  and  consequently  that  the 
exterior  of  condenser  tubes  is  kept  perfectly  clean.  Several  turbines 
with  condenser  bases  are  now  being  built,  and  it  is  probable  that  there 
will  be  a  large  production  of  machines  of  this  type. 

I  have  mentioned  above  that  no  oil  comes  in  contact  with  the 
steam  in  these  turbines  and  I  need  hardly  call  attention  to  the 
great  importance  of  this  fact.  The  condensed  water  can  be  deliv- 
ered directly  back  to  the  boilers  and  all  possibility  of  trouble  in  boil- 
ers from  oil,  dirt  or  scale  is  eliminated.  Even  in  plants  where  feed 
water  is  good  and  cheap,  this  constitutes  a  great  advantage  since  a 
considerable  amount  of  heat  is  saved  by  using  the  condensed  steam 
on  account  of  its  higher  temperature.  There  is,  however,  no  such 
a  thing  as  perfectly  pure  and  clean  natural  water,  and  there  are  few 
boilers  that  in  their  average  working  condition  are  perfectly  clean. 
Cleanliness  in  boilers  improves  circulation  and  evaporation,  prolongs 
life  and  constitutes,  therefore,  a  very  distinct  and  definite  advantage. 

The  designs  of  these  first  machines  started  at  Chicago  and  New- 
port are  now  about  two  years  old.  They  were  entered  into  upon 
the  basis  of  a  very  limited  experience  with  the  turbine,  and  nothing 
to  guide  us  other  than  the  theoretical  possibilities  which  previous 
tests  had  demonstrated.  The  period  which  has  elapsed  since  the 
conception  of  these  designs  has  been  occupied  in  a  battle  wMth  the  in- 
numerable difficulties  attendant  upon  the  production  on  a  very  large 
scale  of  radically  new  devices.  'When  we  became  convinced  of  the 
practicability  and  the  advantages  of  our  designs,  we  determined 
that  the  possibilties  could  only  be  developed  quickly  through  pro- 
duction on  a  large  scale  and  by  a  concentration  of  force  upon  the 
work.  We  consequently  decided  upon  guarantees  which  we  felt 
certain  of  fulfilment  and  upon  prices  which  would  be  attractive 
to  our  customers,  and  have  taken  a  large  number  of  orders  for  ma- 
chines of  several  sizes.  We  now  have  on  our  books  contracts  ag- 
gregating more  than  200,000  kilowatts  in  steam  turbine  generating 
units.  A  large  proportion  of  these  machines  are  now  either  finished 
or  well  under  way. 

This  immense  production  has  been  introduced  at  a  time  when  our 
regular  manufacturing  facilities  were  strained  to  the  utmost  and 
when  the  difficulty  of  obtaining  or  sparing  good  men  was  very  great. 
The  trials  and  difficulties  of  such  an  undertaking  are  hard  to  de- 
scribe. A  vast  amount  of  very  expensive  special  machinery  has  had  to 
be  designed  and  built  and  almost  every  step  has  required  thought  and 
experimenting.  In  such  new  work  the  average  man  cannot  be  made 
to  advance  with  the  same  confidence  that  he  does  on  established  lines. 
He  presupposes  the  possibility  of  difficulty  or  failure  and  is  constantly 
being  brought  to  a  halt  and  making  mistakes  that  he  would  not  make 
under  different  circumstances.  Important  processes  are  handled  care- 
lessly and  unimportant  ones  are  unduly  deliberated  over.    The  strain 
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is  incrssiiiit  and  iiii  abtiiulaticc  of  faith  is  required  in  those  who  would 
direct  such  work. 

.'\s  the  work  of  developing  these  desiKHs  has  advanced,  experience 
has  shown  tlic  posMl>ihty  of  hcttcr  and  sinipU-r  methods  and  the 
steady  continuance  of  expernnents  lias  extended  our  knowlrdKC  of 
the  theoretical  possibilities.  Consequently,  new  designs  have  been 
propose«l  an»l  developed  and  we  now  have  in  production  a  large  innu 
her  of  ntachuies  which  we  consider  greatly  superior  to  those  which 
are  now  being  put  into  service.  This  process  of  experimental  devel- 
opment will  continue,  and  the  productmn  and  test  of  each  new  ma 
chine  will  extend  our  knowledge  and  make  possible  further  advances. 

Our  madiiues  at  Newport  and  Chicago  and  other  machines  of 
.itioiil  the  s;iiuc  date  are  of  what  we  call  the  "two-stage"  type.  The 
.Newport  m.ulimc  has  two  compartments  with  three  rows  of  moving 
Imckcts  in  each  compartment,  and  the  Chicago  machine  has  two  com- 
partments with  four  rows  of  moving  buckets  m  each  com|)arlment. 
Dur  later  large  condensing  machines  have  four  stages  or  compart- 
ments with  two  rows  of  moving  buckets  in  each.  All  the  details  of 
their  design  have  been  worked  out  in  such  a  manner  that  their  con- 
struction is  greatly  simpiit'ied.  and  the  slc.im  economy  will  pre- 
sumably be  much  increased. 

riiiis.  such  successes  as  wc  may  accomplish  in  the  future  will  be 
the  result  of  the  large  experience  which  responsibility  for  our  ex- 
isting work  has  entailed.  \Vc  have  been  through  long  trials  and 
have  combated  many  predictions  of  failure,  but  the  facts  seem  to  indi- 
cate that  we  have  succeeded  and  to  promise  that  we  will  in  future 
accomplish  greater  successes. 

DISCUSSION. 

Mr.  Emmet's  paper  lead  to  a  lengthy  discussion,  in  wliicli  part  was 
taken  by  Vice-President  Ely  and  Messrs.  John  I.  Bcggs,  C.  O.  Mail- 
loux,  E.  G.  Connette,  J.  d.  White  and  the  author.     Mr.  Bcggs  said 
he  is  very  hopeful  that  the  prediction  of  the  General  Electric  Com- 
pany that  steam  turbines  will  come  into  general  use  will  be  fulfilled. 
On  the  other  hand,  some  of  the  best  engineers  in  the  country  have 
expressed  to  him  their  doubts  on  the  subject.     At  present  there  is 
nothing  to  do  except  to  await  the  curves  and  tests  which  Mr.  Emmet 
says  are  going  to  be  made.     He  asked  if  there  is  not  a  new  power 
looming  up  which  may  as  far  surpass  the  steam  turbine  as  that  ma- 
chine surpasses  the  reciprocating  engine,  so  far  as  economy  goes — 
namely,  the  gas  engine.     If  the  predictions  made  for  the  gas  engine, 
using  either  illuminating  gas,  producer  gas  or  gas  now  produced  as 
a  by-product,  are  to  be  relied  upon,  it  appears  that  the  present  cost 
of  the  kilowatt-hour  may  be  cut  in  two  and  possibly  reduced  two- 
thirds,  no  matter  how  high  the  economy  of  the  present  steam  plant. 
He  said  that  a   large  engine  building  concern   in  this  country  has 
recently  actpiired  the  right  to  build  here  the  Niiremburg  gas  engine, 
and  that  a  3.000-hp  engine  of  this  type  will  be  installed  at  the  St. 
Louis  Exposition  direct-connected  to  a  2,ooo-k\v  generator.     In  the 
northwest  screenings  now  cost  $3.50  a  ton,  which  four  years  ago  cost 
only  $1.70,  so  that  the  importance  of  bringing  down  the  cost  of  pro- 
ducing steam  is  of  the  greatest  moment.     Mr.   Beggs  said  that  at 
present  a  steam  turbine  unit  such  as  Mr.  Emmet  describes,  including 
the  generator,  can  be  purchased  for  about  the  cost  of  the  correspond- 
ing reciprocating  engine,  and  he  remarked  that  he  does  not  think 
he  is  divulging  a  secret  when  he  states  that  the  Westinghouse  unit 
employing  the  Parsons  steam  turbine  can  also  be  bought  at  the  cost 
of  the  reciprocating  engine  of  equal  capacity.     Owing  to  the  slower 
speed  of  the  reciprocating  engine,  the  cost  of  the  accompanying  gen- 
erator becomes  one-half  that  of  the  engine  itself,  and  that  this  amount 
is  saved  in  the  turbine  is  important.    An  element  that  comes  up  in  the 
question  of  the  use  of  gas  engines  is  the  greatly-increased  cost  of  the 
engine  itself,  and  it  is  a  question  of  commercial  calculation  whether 
this  will  be  compensated  for  in  reduced  cost  of  producing  power. 

Mr.  Ely  referred  to  the  fact  that  in  the  new  plant  of  the  Lacka- 
wanna Steel  Company,  at  Buffalo,  N.  Y.,  the  gases  from  the  stacks  of 
the  blast  furnaces  and  the  ovens  are  washed  and  used  as  fuel,  enough 
fuel  being  thus  supplied  for  an  installation  of  40.000  hp  of  gas  en- 
gines. Most  of  the  units  are  of  2,000  hp.  The  engineer  in  charge 
is  a  Russian,  and  Mr.  Ely  added  that  in  the  matter  of  gas  engines, 
their  manufacture  and  use,  we  are  far  behind  Europe.  Mr.  Beggs 
mentioned  a  case  in  the  west  where  a  large  manufacturing  estab- 
lishment is  building  80  ovens  for  the  production  of  coke,  and  it  is 
probable  that  the  waste  gases  will  be  utilized  in  generating  power. 
Mr.  E.  G.  Connette  suggested  that  since  the  gas  engine  question  is 
a  very-  interesting  one  it  should  be  made  a  topic  for  discussion  at  the 


next  meeting  of  the  association.  Mr.  Connette  pointed  out  that  ten 
ycar.H  ago  at  the  Milwaukee  meeting  of  the  association  he  predicted 
in  a  paper  that  the  steam  turbine  would  finally  supplant  the  recip- 
rocating ellgiiii'. 

Mr.  M.iilloux  .said  that  if  gas  is  obtained  at  a  cost  which  is  below 
io  cents  per  cubic  foot,  the  gas  engine  will  be  at  least  as  economical 
as  the  steam  turbine,  especially  where  coal  is  relatively  high;  but 
when  a  producer  is  rc(|Uired  to  make  gas  the  situation  is  <|uile  ditTer- 
eni.  11(  referred  to  a  case  of  a  plant  of  i.S,«xjo  kw  for  which  he  re- 
ceivcil  estiiiiat('>  for  a  gas  engine  plant  and  also  for  a  steam  turbine 
plant.  Ill  the  gas  engine  system  the  largest  unit  was  about  ,2,000  hp, 
and  conse(|uenlly  it  would  be  necessary  to  have  something  like  ten 
units;  this  would  involve  a  larger  huihling  and  a  larger  ni.iiiitniancc 
account  owing  to  the  greater  number  of  units,  and  since  the  gas 
eiiniiie  is  not  a  simple  device  its  cost  of  maintenance  would  not  be 
Mil. ill.  He  also  found  Ih.it  to  get  the  economy  promised  he  would 
have  to  go  into  the  chemical  business;  in  (jther  words,  handle  certain 
chemical  by-products;  he  was  told  that  by  the  installation  of  a  3,000- 
kw  plant  there  would  be  something  like  $50,(XX)  a  year  recovered  in 
the  form  of  chemical  by-products.  The  principal  objection  was  that 
an  initial  outlay  of  over  $1,000,000  was  re(|uired,  aiul  in  that  par- 
ticular case  instead  of  coming  out  $100,000  ahead,  as  against  the 
steam  turbine,  he  would  be  nearly  that  much  bchin<l  yearly. 

Mr.   Mailloux  cited  another  case  of  a  pumping  plant  in   Mexico, 
where  coal  is  $15  ;i  ton  delivered  on  a  mountain  700  miles  from  the 
nearest  coal  mine.     He  found  in  that  case  that  a  gas  engine  operated 
with  producer  gas  was  better  than  a  steam  turbine  and  would  pay 
for  itself  in  something  like  three  or  four  years.     He  investigated  a 
case  in  Arizona  where  power  was  to  be  used  in  lighting  and  traction, 
and  he  found  that  the  cost  was  more  nearly  even,  the  company  being 
one  producing  gas  as  well  as  electricity.     After  a  careful  investiga- 
tion  the   steam   turbine   was   adopted.     A   further   investigation  has 
shown  that  in  the  present  state  of  manufacture  the  cost  per  kilowatt 
of  the  gas  engine  outfit  is  at  least  twice  that  of  the  steam  turbine  outfit. 
He  has  had  a  station  operating  at  Newport,  R.  I.,  under  his  direction 
which   has  been   installed   for  a  year,  which  has  been  running  one 
steam  turbine  unit  for  a  year,  and  for  the  last  five  or  six  months 
running  two  units  of  400  kw  each.     The  results  have  been  so  satis- 
factory that  recently  an  order  has  been  placed  for  two  turbine  units 
of  3,000  kw  each.     The  cost  of  the  latter  is  under  $28  per  kw,  not 
including  the  piping  or  condenser.     Mr.  Mailloux  considers  one  of 
the  great  points  in  the  steam  turbine  is  that  it  enables  the  station 
equipment   to  be  greatly   simplified,   not   only  in   detail  but  also  in 
those  things  which  eventually  tell  in  maintenance.     There  are  fewer 
parts  and  no  adjusting  parts.     A  feature  of  the  steam  turbine  of  the 
greatest  utility  is  its  ability  to  use  high   superheat,  there  being  no 
practical   limit  to  the  amount  of  superheat  that  may  be  used.     A 
turbine  using  steam  at  a  pressure  of  150  pounds  and  superheat  up 
to  600°,  gives  as  good  economy  as  the  ordinary  engine  with  perhaps 
175  or  180  pounds  pressure,  using  fuel  economizers.     The  cost  of  the 
station  is  less,  the  expense  of  running  much  less  and  the  cost  of 
producing  power  much  reduced.     Mr.   Mailloux  said  that  the  only 
drawback  thus  far  brought  to  his  attention  in  connection  with  the 
steam  turbine  is  the  fact  that  it  is  not  economical  without  condensa- 
tion, and  in   fact  requires  a  very  good  vacuum.     He  has  had  some 
difficulty  in  obtaining  a  satisfactory  vacuum,  but  has  no  doubt  that 
after    some    slight    changes    which    he    contemplates    the    difficulty 
will  be  overcome.     He  feels  sure  that  the  condensing  outfit  for  the 
turbine  ""etiuires  much  more  care  and  greater  first  cost,  perhaps  $3 
or  $4  per  horse-power. 

Mr.  J.  G.  White  said  that  he  agrees  in  the  necessity  of  a  high 
vacuum  and  high  steam  pressure  with  the  steam  turbine,  and  also 
on  the  advantage  of  reduced  space  and  saving  in  initial  investment 
and  in  oil  and  other  supplies.  However,  what  is  needed  to  be  known 
is  how  the  steam  turbine  can  be  depended  upon  as  to  reliability.  Can 
we  install  steam  turbines  to-day  and  be  certain  that  they  will  start  off 
without  serious  interruption,  or  at  least  that  after  a  few  weeks  of 
operation  they  can  be  depended  upon  to  take  up  the  regular  load  and 
carry  it  day  after  day  ?  He  said  he  understood  that  in  Newport  there 
are  two  turbines  in  operation,  and  that  the  original  one,  which  gave 
considerable  trouble,  is  now  said  to  be  down  to  regular  working 
basis,  and  that  the  second  unit  is  in  operation  and  running  satis- 
factorily. He  wished  to  ask  how  many  stoppages  there  had  been 
during  the  past  sixty  days  or  during  some  definite  period  in  this  plant. 

In  reply  Mr.  Emmet  said  that  they  had  had  experience  with  a  600- 
kw  turbine  in  .Schenectady  of  the  earlier  type,  and  a  vertical  shaft 
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turbine  at  Newport,  which  ia  the  newest  type.  The  Sciicnectady 
machine  has  been  in  service  two  years  and  has  been  running  almost 
continuously  without  any  trouble  of  any  kind.  The  machine  located 
at  Newport  has  carried  its  load  continuously,  and  of  the  troubles 
experienced  practically  none  interrupted 'the  service.  A  record  has 
also  been  kept  of  all  stoppages,  and  service  was  only  interrupted 
three  times  between  June  and  September,  the  longest  stoppage  being 
less  than  twenty  minutes.  These  were  caused  by  a  certain  amount 
of  trouble  in  the  valves,  which  had  to  be  corrected  from  time  to 
time.  If  the  Newport  machine  as  it  stands  now  in  its  present  con- 
dition were  improved  and  simply  maintained  by  the  renewal  of  the 
\alve  parts  as  they  give  out,  it  could  be  kept  up  and  run  at  a  small 
fraction  of  what  it  would  cost  to  maintain  a  reciprocating  engine 
of  equal  capacity.  As  to  comparing  gas  engines  and  steam  turbines, 
Mr.  Emmet  agreed  with  Mr.  Maillou.K  that  it  is  purely  a  question 
of  cost  of  fuel  as  relates  to  the  turbine  in  its  present  state  of  develop- 
ment. The  calculated  fuel  economy  of  the  gas  engine  in  its  best  state 
of  perfection  is  greater  than  that  of  any  steam  engine  heretofore 
produced  ;  but  the  very  highest  results  obtained  so  far  with  the  steam 
engine  in  the  matter  of  fuel  economy  are  not  far  below  the  results 
obtained  from  gas  engines.  The  very  best  result  from  the  gas  engine 
show  a  thermal  efficiency  of  32  per  cent.,  while  the  best  result  pro- 
duced with  highly  superheated  steam  under  favorable  conditions  in 
the  steam  turbine  is  something  like  23  or  24  per  cent.  But  gas  engines 
operated  on  a  commercial  basis  runs  nearly  to  26  or  27  per  cent., 
which  figures  are  not  much  in  advance  of  the  best  steam  turbine 
performances.  Furthermore,  as  pointed  out  by  Mr.  Mailloux,  the 
gas  engine  costs  probably  twice  as  much  as  the  steam  turbine  unit, 
and  if  the  latter  is  credited  with  the  simplifications  surrounding  it, 
the  difference  is  much  greater.  The  steam  turbine  needs  no  heavy 
foundation  and  the  ideal  turbine  plant  will  be  far  removed  from  the 
city,  laid  out  on  the  lines  of  a  coal  yard,  and  an  expensive  building 
will  not  be  required.  On  this  basis  the  difiference  in  cost  will  be 
greater  than  Mr.  Mailloux  has  stated,  and  even  if  we  capitalize  the 
difTerence  in  fuel  consumption  between  the  two  engines,  the  amount 
will  not  cover  the  difiference  in  first  cost. 

Mr.  Emmet  said  the  steam  turbine  as  it  will  be  six  months  hence 
can  be  operated  by  a  child  indefinitely,  virtually  without  maintenance. 
The  wear  and  deterioration  is  nothing  and  the  whole  plant  can  be 
reduced  to  an  ideal  condition  of  simplification.  On  the  other  hand, 
a  producer  gas  engine  plant  involves  an  immense  maintenance  cost 
and  the  maintenance  of  the  engines  will  be  twice  that  of  steam 
engines,  being  twice  as  complicated  and  less  capable  of  perfect  lubri- 
cation. If  coal  continues  to  increase  in  cost  and  gas  engines  are 
improved  at  the  same  rate  that  the  turbine  has  been  improved,  the 
time  will  come  when  fuel  economy  will  be  the  only  consideration,  and 
gas  engines  will  come  into  more  extensive  use.  Mr.  Emmet  thinks, 
however,  that  the  introduction  of  the  steam  turbine  is  certain  to 
give  the  ga^  engine  a  long  setback. 

Mr.  Beggs  said  that  only  eleven  months  ago  the  quoted  cost  of  the 
steam  turbine  unit  is  double  what  it  really  is  to-day.  This  reduction 
has  obviously  been  brought  about  by  competition  between  the  builders 
who  have  acquired  the  right  to  construct  steam  turbines  in  this 
country.  As  to  the  gas  engine  in  this  country,  we  are  in  the  same 
position  that  we  were  in  three  years  ago  with  respect  to  the  steam 
turbine — we  scarcely  know  anything  about  it.  As  to  the  size  of 
units,  even  the  builders  of  the  steam  turbine  to-day  question  whether 
it  is  not  more  economical  and  more  advisable  to  install  units  of  2,000- 
k\v  capacity  than  units  of  5,000  kw. 

Referring  to  the  Newport  plant,  Mr.  Mailloux  said  that  the  first 
400-kw  unit  was  ready  early  last  winter,  and  owing  to  a  burn-out  m 
one  of  the  old  units  carrying  the  load,  the  turbine  was  pressed  into 
service  even  though  the  packing  had  not  been  finished.  It  has  not 
been  stopped  except  during  periods  of  light  load,  and  then  in  order  to 
complete  the  piping  and  adjustment  of  the  unit.  Little  difficulty  has 
been  experienced  in  paralleling  the  two  units;  there  was  at  first  a 
slight  hunting  or  some  disturbance  due  to  imperfect  belting,  which, 
has  been  reinedied.  At  first  the  attendants  kept  close  watch  of  the 
unit,  but  they  have  become  so  accustomed  to  the  machine  that  it  is 
left  to  take  care  of  itself. 


Saratoga  Convention  of  the  American  Street  Railway 

Association. 


Telephones   in   Churches. 

The  churches  in  New  York  City  have,  perhaps  naturally,  been 
rather  conservative  in  taking  up  telephone  service,  but  many  have 
had  it  established  during  the  past  year.  Every  theatre  in  town  now 
has  telephone  service,  and  many  of  them  have  established  private 
branch  exchanges. 


Last  week  we  devoted  several  pages  to  the  Saratoga  convention  of 
the  American  Street  Railway  Association,  then  in  full  session,  and  we 
are  now  able  to  close  our  very  full  report  of  what  was  done  by  that 
body  and  its  allied  organizations.  In  every  way  the  convention  was 
a  most  successful  afifair,  being  favored  moreover  by  magnificent 
weather.  It  was  noted  last  week  that  September  is  not  exactly  the 
best  season  of  the  year  for  a  street  railway  meeting,  for  it  catches 
the  roads  busy  with  county  fairs,  fall  festivals,  labor-day  exercises, 
harvest  festivities  and  a  number  of  end-of-the-summer  holidays  which 
throw  heavy  traffic  on  the  lines;  whereas  the  usual  meeting  time, 
around  October,  finds  all  that  strain  over.  Hence,  for  many,  it  has 
I'een  quite  difficult,  if  not  impossible,  to  get  away  to  Saratoga  at  this 
juncture.  On  the  other  hand,  when  it  was  decided  for  various  rea- 
sons not  to  go  to  any  city,  a  resort  like  Saratoga  had  to  be  chosen, 
and,  of  course,  it  had  to  be  visited  before  the  hotels  closed,  as  well  as 
after  the  usual  summer  rush  had  passed  away,  leaving  the  needed 
accommodations  available.  This  meant  the  beginning  of  September, 
with  the  racing  season  over  and  the  usual  flower  carnival  a  thing  of 
the  past.  But  Saratoga  has  admirable  attractions  of  its  own,  induc- 
ing attendance,  while  there  can  be  no  question  that  the  formation  of 
the  two  auxiliary  bodies  has  tended  to  build  up  and  increase  yearly 
the  number  of  those  in  attendance. 

Saratoga  has  always  been  identified  with  animal  power  rather 
than  inechanical,  and  the  fatne  of  her  horses  and  her  race  track 
has  more  than  equaled  that  of  her  medicinal  waters.  As  was  shown 
recently  in  these  columns,  the  region  around  Albany,  Schenectady 
and  Saratoga  is  rapidly  becoming  a  centre  of  long  distance,  inter- 
urban  electric  railway  work;  but  at  the  Springs  itself  there  is  usually 
little  ifi  sight  to  remind  one  of  the  trolley.  Hence  the  fine  display 
made  by  the  energetic  supply  men  in  the  grounds  of  the  Grand 
Uni""  Hotel  last  week  was  the  more  creditable  because  it  had  no 
local  raison  d'etre,  no  local  system  furnishing  in  itself  a  very  com- 
plete exhibit  of  materials.  Where  everything  has  a  horsey  flavor 
and  suggestion  ordinarily,  an  electrical  touch  was  given  to  the 
atmosphere,  changing  the  entire  environment.  As  everybody  knows, 
the  Grand  Union  has  a  vast  central  court  of  green  lawns  and  shady 
paths,  environed  by  the  lofty  verandas  and  shut  in  by  the  "cot- 
tages." It  is  also  beautifully  laid  out  and  picturesquely  sheltered  by 
lofty  trees,  through  which  the  sun  glanced  down  brightly  by  day, 
while  at  night  the  booths  were  radiant  with  electrical  illumination, 
so  at  no  time  was  the  effect  of  the  vari-colored  bunting,  flags,  plants, 
etc.,  other  than  grateful  to  the  eye.  Electrical  World  and  En- 
gineer, like  some  others,  occupied  a  booth  under  the  high-pitched 
veranda  of  the  hotel,  so  that  should  the  weather  prove  unpropitious 
there  would  be  protection  from  the  rain.  This  fear  did  not  disturb 
some  of  the  exhibitors  who,  trusting  to  luck,  left  their  handsomely 
decorated  space  full  open  to  the  sky.  A  great  deal  of  time  and  ex- 
pense was  bestowed,  as  usual,  on  the  exhibits,  some  of  the  booths 
needing  little  to  make  them  comfortable  quarters,  while  brass  railing 
and  handsome  furniture  appeared  everywhere  in  luxurious  pro- 
fusion. One  railing  that  attracted  great  and  deserved  attention  was 
that  around  the  Pittsburgh  Reduction  space,  and  was  built  up  en- 
tirely of  huge  tubes  of  aluminum  for  rail  and  posts. 

.Abstracts  appeared  last  week  of  papers  read  at  Saratoga  before  the 
American  Railway,  Mechanical  and  Electrical  Association  together 
with  the  following  discussions.  At  the  sessions  of  the  American 
Street  Railway  Association  proper,  on  Wednesday  and  Thursday, 
seven  papers  were  read.  Of  these  we  print  elsewhere  in  full  the 
paper  by  Mr  H.  11.  Vreeland.  on  "Right  of  Way,"  and  that  of  Mr. 
W.  L.  R.  Emmet,  on  "Steam  Turbines." 

Mr.  Chas.  A.  Coons  presented  a  paper  on  "Train  Orders  and  Train 
Signals  for  Intcrurban  Roads."  He  stated  that  a  code  of  rules  for 
interurban  roads  should  follow  very  closely  the  rules  in  vogue  on  the 
best-managed  steam  roads.  After  considering  the  two  forms  of 
blanks  used  by  steam  roads  for  the  handling  of  train  orders,  he  sug- 
gested certain  modifications  for  use  on  intcrurban  roads.  The  modi- 
fied blanks  are.  he  said,  being  used  with  excellent  results  by  the 
International  Railway  Company  on  its  interurban  lines.  As  to  the 
relative  merits  of  the  telegraph  and  telephone  for  transmitting  mes- 
sages from  the  dispatcher  to  the  operators  along  the  line,  the  In- 
ternational Company  considers  there  is  little  to  choose  between  the 
two  systems,  and  that  either  one  will  prove  adequate  if  properly  in- 
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stalled  and  properly  maintaiiud.  The  first  cosit  is  about  the  same  and 
either  sysuin  is  liable  to  disarraiiKemcnt  if  not  pro|)crly  watched. 
I'lirllu-r  iiifornialioii  is  Kiveii  luiKcrniiiK  tin-  dtlails  ..(  tram  dispatcli- 
iiiK  aivordiiiK  to  the  system  used  on  tlic  Inliriiatioiial  Koad. 

.Mr.  Michael  Ureiman,  of  Detroit,  read  a  paper  in  which  he  dis- 
cussed from  the  IcKal  slaildpomt  the  practice  of  a  certain  class  of  law- 
yers makiiiK  a  specialty  of  cases  of  personal  injury  and  whose  fees 
•ire  conlinKent  upon  ultimate  success,  lie  shows  how  the  prosecution 
.if  personal  injury  cases  has  become  a  .systematized  business,  which 
has  led  to  considerable  abuses.  In  referring  to  the  expert  witness, 
lie  said  that  under  the  present  lack  of  judicial  restraint  which  exists 
III  (he  I'niled  States,  he  has  become  a  stench  in  the  nostrils  of  the 
judges  of  the  land,  lie  ipioted  the  late  Judxe  Haxler.  Jndne  of  the 
I'liited  States  Circuit  Court  for  the  Sixth  District,  who  said  that 
■'l.iars  are  dividcil  into  llirce  K'reat  subdivisions— first,  the  ordinary 
liar;  second,  the  damned  liar;  and  ibird,  the  expert  witness."  lie 
pointed  tnit  that  while  in  foreign  countries  there  are  proper  rcgnla- 
iioiis  with  respect  to  expert  witnesses,  in  this  country  as  yet  little 
proKress  had  been  made  to  meet  the  evil.  Ihere  are,  however,  at 
present  several  movements  which  it  is  hoped  will  lead  toward  the 
improvement  of  the  situation.  In  conclusion  .Mr.  I'.rcmian  said  that 
a  radical  remedy  should  Ik-  applied  to  correct  the  abuses  now  incident 
to  personal  injury  cases,  and  he  sus«ests  the  re-enactment  of  the  old 
common  law  prohibiting  bargains  for  the  division  of  damages  and 
inoflicions  intermeddling  in  a  suit  by  outsiders. 

In  the  discussion  of  Mr.  Brcnnan's  paper,  Vice-Presidcni  I'.ly  said 
that  while  it  woulil  be  impossible  to  hariiionizc  the  statutes,  rules 
and  practices  of  courts  that  atTect  the  matter  in  (|iKstion.  by  reason 
of  the  association  extending  through  ail  of  ilu'  ciiflcieni  States,  ^till 
its  recommeiulations  are  along  the  line  of  staii<lar<lization,  and  tliey 
may  lie  useful  in  bringing  about  or  assisting  in  hringiiig  about,  some 
harmony  in  the  laws. 

Mr.  J.  R.  McClary  contributed  a  .paper  on  'FieiglU  and  I'.x- 
press  on  Iilectric  Railways,"  the  result  of  182  replies  received  to 
a  circular  sent  out  asking  for  data  on  freight  and  express  handling 
by  electric  railways.  He  considered  that  there  is  no  more  vital  sub- 
ject before  the  street  railways  of  the  country  than  that  of  freight 
and  express  on  electric  railways.  His  investigations  showed  that  of 
182  roads  which  reported  71  handled  freight  and  express;  45  admit 
that  it  is  profitable,  and  they  intend  to  increase  their  facilities  for 
handling  this  business;  37  say  that  it  is  a  very  attractive  feature  of 
electric  railroading,  and  9  answer  that  while  they  carry  freight  they 
do  not  think  well  of  it.  The  paper  then  proceeds  to  examine  the  re- 
plies more  in  detail,  including  the  several  methods  of  handling  freight 
and  express,  and  gives  reproductions  of  way  bills,  tariff  sheets  and 
other  forms.  In  conclusion,  Mr.  McClary  said  that  new  facilities 
have  been  brought  into  service  from  time  to  time  to  take  care  of  the 
business;  that  the  freight  and  express  business  pays  now  in  a  great 
many  instances;  that  it  can  be  made  to  pay  in  a  great  many  more 
where  it  is  not  now  paying,  and  that  many  roads  not  giving  it  any 
attention  at  present  will  soon  adopt  it. 

In  the  discussion  of  Mr.  McClary's  paper  Mr.  Gotschall  said  that 
the  subject  treated  is  one  of  the  most  important  as  affecting  coming 
electric  railways  connecting  centers  of  population  adjoining  and 
about  large  cities.  He  has  found  that  electric  railways  are  receiving 
from  express  and  freight  business  all  the  way  from  $500  to  $900  a  mile 
of  single  track.  Mr.  Mailloux  suggested  that  owing  to  the  importance 
of  the  subject  it  be  made  the  topic  of  a  discussion  at  the  next  meet- 
ing of  the  association.  Mr.  Beggs  agreed  that  the  question  of  freight 
and  express  is  likely  to  become  much  more  important  with  electric 
railways  as  time  passes.  In  many  of  the  States  of  the  Union  electric 
railways  are  not  permitted  to  carry  freight,  and  in  Wisconsin  parcels 
cannot  be  carried  unless  in  charge  of  a  passenger,  and  a  company 
has  no  right  to  make  any  extra  charge  for  them.  He  hopes  that 
the  time  may  come  when  the  demand  shall  be  made  in  all  the  cities 
of  the  country  that  electric  railways  be  permitied  to  perform  this 
great  service  to  the  community.  Mr.  G.  Tracy  Rogers,  of  Bing- 
hamton,  N.  Y.,  gave  his  e-xperience  with  electric  railway  express 
business.  In  one  instance  the  city  officials  objected  to  a  freight  car 
being  left  on  the  street,  but  the  merchants  came  forward  and  pro- 
tested since  the  service  was  a  great  accommodation  to  them  and  all 
the  people  on  the  line.  The  plan  pursued  is  to  farm  the  business  out 
to  an  expressman  on  a  percentage  basis,  and  the  business  has  been 
fairly  profitable.  .A.  car  makes  two  trips  daily,  the  distance  being 
about  nine  miles.  Mr.  C.  Loomis  Allen,  of  Utica,  N.  Y..  said  that 
in  December  last  his  company  organized  an  express  department  on 


the  L'tica  &  Mohawk  N'allcy  Kailmad.  Three  cars  are  operated 
about  u  hours  a  day,  and  in  each  village  or  municipality  along  the 
line  there  are  Icanis  for  the  delivery  of  express  matter,  and  in  each 
iif  the  cities  there  are  teams  for  collecting  express  matter.  The  ex- 
pense has  been  in  the  neiuhborhood  of  aliout  70  per  cent  of  the  gros* 
rrciipis,  Mr.  \V.  K.  .MorUy,  of  (Jrand  Rapids,  Mich.,  said  that  hi* 
company  has  45  miles  of  track  on  which  are  run  three  fn-iKlit  cars, 
each  making  a  round  trip  daily.  The  company  propuscs  to  extend 
the  ccpiipment  next  year,  as  they  find  that  the  freight  business  pay*. 
The  s,ime  rates  are  charged  as  those  of  steam  roads.  Vice-Presi- 
dent l^ly  saiil  ilial  the  International  Railway  Coinp;iny,  of  BiifTalo, 
which  operates  several  inleriirb.in  lines,  one  of  them  being  .1  .VJ-milc- 
high-speed  road,  handles  freight  trains  drawn  by  electric  locomotives, 
.iiid  c.irries  mail,  express,  freight,  small  crops  and  all  kinds  of  pack- 
age freight.  He  drew  a  distinction  between  the  shf)rt  hauls  of  the 
electric  railw.iys,  and  the  profitable  long  hauls  of  the  steam  roads, 
.ind  he  said  that  if  electric  railways  are  to  handle  freight  to  any 
extent  an  arrangement  must  be  made  with  steam  railroads  for  cars. 
The  expense  of  handling  freight  on  electric  railways  under  present 
metlKxls  is  very  considerable. 

Mr.  William  Pestell  read  a  paper  entitled  "Klectric  Welded  Joints," 
which  includes  a  considerable  number  of  illustrations,  and  opens  with 
a  history  of  the  subject  from  1893,  when  tracks  were  thus  welded  in 
a  number  of  cities,  up  to  the  present.  A  table  shows  that  electri- 
cally welded  tracks  have  been  laid  in  nine  cities,  the  total  number 
of  miles  welded  being  228.  The  paper  contains  a  number  of  illus- 
trations showing  methods  of  welding,  and  gives  in  detail  the  method 
used  in  electrically  welding  twenty-two  miles  of  track  in  Worcester, 
Mass.  The  conclusions  of  Mr.  Pestell  are  that  from  the  experience 
in  the  various  cities  where  new  track  has  been  welded  it  would 
ai)pear  that  where  permanent  grades  have  been  established  and  the 
liability  of  changes  in  track  location  are  apparently  remote,  the 
electric  welding  of  tracks  seems  advisable.  The  expense  of  origi- 
nal construction  should  certainly  be  much  less  than  it  would  be 
several  years  later  when  the  joints  commence  to  go  down,  and  it  is 
a  question  whether  it  would  not  be  cheaper  to  weld  a  good  splice 
bar  joint  bonded  to  the  same  capacity.  A  test  on  the  electrically- 
welded  joints  showed  conductivities  ranging  from  no  to  140  per 
cent.,  as  compared  with  equal  lengths  of  solid  rail. 

Mr.  Richard  McCulIoch,  of  Chicago,  presented  an  elaborate  paper 
entitled,  "Production  and  Distribution  of  Alternating  Current  for 
Large  City  Systems."  In  opening  his  paper,  Mr.  McCulIoch  said  that 
several  solutions  suggest  themselves  in  the  question  of  power  plants- 
as  follows :  I .  To  keep  the  best  of  the  present  plants  and  add  to 
them  as  necessary,  and  adjust  the  distribution  systems  from  them. 
2.  To  abandon  the  present  plants,  construct  an  entirely  new  plant  with 
a  new  distribution  from  it,  using  the  old  plants  as  substations  if 
they  are  suitably  located.  3.  A  combination  of  these  two  systems, 
consisting  in  the  beginning  of  a  new  plant,  the  plans  of  which  con- 
template the  operation  of  the  entire  system  from  it  at  some  future 
date ;  putting  at  the  present  time  enough  apparatus  in  the  station  to- 
take  care  of  the  growth  of  the  system  and  adding  to  it  from  year  to- 
year  as  the  other  stations  are  abandoned. 

The  paper  takes  up  in  detail  the  case  of  the  production  of  alternat- 
ing current  by  steam  power  at  a  central  power  station,  its  trans- 
mission at  high  voltage  to  substations  and  its  conversion  there  into- 
575  volts  direct  current  for  distribution  by  means  of  feeders  to 
the  trolley  sections.  The  subject  is  treated  under  the  heads  of  size 
of  station;  coal  supply;  building;  coal  and  ash-handling  machinery; 
mechanical  stokers  ;  boilers  ;  engines  ;  steam  turbines  ;  superheated 
steam;  condensers;  steam  pressure;  piping;  auxiliaries;  division  into 
units  ;  frequency  ;  phase  ;  operation  of  generators  ;  switches  ;  central 
station  plans ;  transmission  voltage ;  transmission  cables ;  conduit ; 
substations ;  rotary  converters ;  storage  batteries  for  substations ; 
low-tension  switchboard ;  substation  plans ;  the  relative  advantages 
of  alternating  and  direct-current  generation  and  transmission. 
.\mong  some  of  the  more  salient  points  brought  out  under  these 
various  heads  are  the  following : 

The  use  of  mechanical  stokers  is  recommended,  and  for  the  in- 
stallation of  boilers  a  two-story  boiler  room  is  usually  required.  With- 
a  special  valve  arrangement  the  steam  may  be  used  in  ordinary  en- 
gines superheated  150  degrees  F.  Some  manufacturers  of  water-tube 
boilers  now  make  an  attachment  to  be  placed  in  the  path  of  the 
heated  gases  within  the  brickwork  of  the  boiler  by  means  of  which 
200  degrees  of  superheating  may  be  obtained.  It  is  recommended  that 
the  auxiliary  apparatus,  such  as  used  with  the  coal  and  ash  convey- 
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ing  machinery,  mechanical  stokers,  feed  and  condenser  piniips,  cranes, 
exciters,  elevators,  etc.,  should  so  far  as  possible  be  driven  by  motors, 
preferably  induction  motors.  In  the  case  of  one  large  alternating- 
current  plant  now  being  constructed,  small  alternating-current  gen- 
erators driven  by  turbines  arc  being  installed  to  furnish  currents  for 
driving  all  the  induction  motors  in  the  plant.  Rotary  converters 
driven  by  this  current  furnish  direct-current  at  250  volts  for  exciting 
liie  main  generators  and  for  lighting  the  plant.  A  storage  battery 
will  be  installed  on  this  circuit  to  steady  fluctuations  and  furnish  a 
reserve  in  case  of  breakdown. 

It  is  advisable  to  divide  the  plant  into  a  number  of  entirely  in- 
dependent units.  An  emergency  steam  connection  should  be  made 
between  the  steam  headers,  but  for  emergency  use  only.  In  any  case 
it  is  best  practice  to  carry  the  high-tension  cables  underground  in  con- 
duits. Paper  insulation  for  cables  is  preferred  by  many  to  rubber. 
The  cross  sections  of  the  copper  may  be  taken  very  conservatively  at 
1,000  circular  mils  per  ampere  for  rubber  insulated  cables,  and  900 
mils  ])er  ami)ere  for  paper  insulated  cables.  The  copper  cross  section 
should  be  taken  by  estimating  the  drop  in  voltage  at  maximum  load, 
i)ut  for  the  comparatively  short  distances  of  city  work  it  will  usually 
be  found  that  the  drop  in  voltage  is  very  small  in  a  cable  properly 
proportioned  for  the  current  it  has  to  carry.  Owing  to  the  rapid  in- 
crease in  the  cost  of  cables  when  the  voltage  is  above  10,000  volts  for 
rubber  and  above  15,000  volts  for  paper  insulated  cables,  these  ap- 
pear to  be  the  limiting  voltages  for  railway  underground  distribution. 
In  city  practice  the  substations  should  be  designed  and  built  with 
as  much  care  as  used  in  power  plant  construction,  should  contain 
sufficient  reserve  apparatus  to  prevent  any  ordinary  breakdown,  and 
should  be  constantly  in  charge  of  skilled  attendants.  There  seems 
to  be  no  reason  why  rotary  converters  should  not  be  built  in  sizes 
as  large  as  direct-current  generators,  which  have  been  extensively 
built  in  sizes  up  to  2,500  kilowatts.  For  city  service  rotaries  may 
have  simple  shunt  fields  instead  of  being  compound  wound. 

The  subject  of  storage  batteries  was  discussed  to  some  length. 
Figured  at  the  one-hour  discharge  rate,  the  relative  tirst  cost  of  stor- 
age battery  as  compared  with  rotary  converter  for  a  steam  plant,  is 
approximately  $90  per  kilowatt  first  cost,  and  $130  per  kilowatt  for 
the  rotary  equii)nient,  the  latter  figure  consisting  of  $30  for  the  ro- 
tary plant  and  $100  for  the  corresponding  steam  plant  and  transmis- 
sion line.  A  battery  worked  on  a  peak  at  its  one-hour  rate  is  apt  to 
cost  the  same  or  Somewhat  less  than  the  apparatus  which  it  displaces. 
No  general  statement  can  be  made  in  regar<i  to  the  advisability  of 
storage  batteries,  as  the  question  should  be  figured  out  for  each 
special  case.  The  reserve  function  of  the  storage  battery  is  especially 
valuable  because  it  may  be  put  into  service  immediately,  having  in 
this  an  advantage  over  a  reserve  steam  plant. 

The  paper  concludes  with  a  discussion  of  the  relative  advantages 
of  alternating  and  direct-current  generation  and  transmission.  The 
conclusion  is  that  it  is  difficult  to  make  any  recommendation  as  to  the 
choice  of  alternating  or  direct-current  distribution  for  this  depends 
so  much  upon  local  conditions.  In  some  of  the  largest  cities  where 
heavy  loads  must  be  taken  care  of  at  long  distances  from  the  power 
station,  or  where  the  power  station  cannot  be  located  near  the  centre 
of  the  load,  or  where  reasons  exist  such  as  cheap  coal,  water  trans- 
portation, etc.,  located  some  distance  away  from  the  centre  of  the  load, 
alternating-current  distribution  from  the  power  station  will  probably 
be  found  more  economical;  but  if  a  location  can  be  obtained  near  the 
centre  of  the  load  at  a  reasonable  price  and  the  city  load  is  com- 
prised within  a  radius  of  five  miles  from  this  point,  as  is  the  case  in 
most  cities  of  less  than  250,000  inhabitants,  it  is  ])robable  that  direct- 
current  generation  and  distribution  from  a  central  station  will  be  the 
more  desirable. 

P'ollowing  are  the  officers-elect  of  the  .\merican  Street  Railway 
.Association  and  affiliated  bodies: 

.\MF.RIC.\N    STREET    R.MLWAY    .ASSOCI.VTION. 

President,  W.  Caryl  Fly;  first  vice-president,  Fdwin  C.  Foster; 
second  vice-president,  John  Grant ;  third  vice-president.  James  F. 
Shaw ;  secretary  and  treasurer.  T.  C.  Penington.  Members  of  the 
Executive  Committee:  J.  C.  Hutchins,  .-\.  R.  Colvin,  G.  Tracy 
Rogers,  W.  A.  Smith  and  S.  L.  Nelson. 

AMERICAN     RAILWAY     MECHANICAL    AND    ELECTRICAL    ASSOCIATION. 

President,  E.  W.  Olds;  first  vice-president,  Alfred  Green;  second 
vice-president,  C.  F.  Baker;  third  vice-president,  W.  O.  Mundy. 
Members  of  the  Executive  Committee:  T.  J.  Mullen.  H.  II.  .Adams, 
D.  F.  Carver,  H.  J.  Lake.     Secretary  and  treasurer,  Walter  Mower. 


WU.i.lA.Vl    CAKVL    ELY. 


STREET    RAILWAY    ACCOUNTANTS*    ASSOCIATION    OF    AMERICA. 

President,  F.  E.  Smith;  first  vice-president,  F.  R.  Henry;  second 
vice-president,  C.  0.  Simpson;  third  vice-president,  J.  J.  Magilton; 
secretary-treasurer,  W.  B.  Brockway.  Executive  Committee:  H.  J. 
Davies,  O.  C.  Rogers,  S.  G.  Boyle  and  H.  M.  Pease. 

W.    CARYL   ELY. 

^^■^^  Mr.  William  Caryl  Ely,  the  newly- 

^^^^^^  elected    president    of    the    Ameri- 

>  ^k  can   Street    Railway   Association,   is 

■I^JKs    *i  well    known    to    the    electrical    fra- 

ternity through  h  i  s  connection 
with  various  electrical  enterprises  in 
BufTalo  and  Niagara  Falls.  He 
was  born  in  Middlefield,  Otsego 
County,  N.  Y.,  in  1856,  his  family 
being  of  New  England  origin.  He 
studied  law,  and  in  1882  was  admit- 
ted to  the  bar  at  Ithaca,  N.  Y.  He 
removed  to  Niagara  Falls  in  1885, 
where  he  continued  the  practice  of 
law  until  1899,  when  he  retired  in 
order  to  accept  the  presidency  of  the 
Bufifalo  Railway  and  allied  companies,  Mr.  Ely  was  one  of  the  original 
l)romoters  and  incorporators  of  the  Niagara  Falls  Power  Company, 
and  was  also  the  principal  promoter  of  the  Bufifalo  &  Niagara  Falls 
Electric  Railway,  of  which  he  was  the  first  president.  He  was  also 
president  of  the  Buffalo  &  Lockport  and  Lockport  &  Olcott  Railways, 
in  the  construction  of  both  of  which  he  was  actively  engaged.  In  1898 
he  successfully  accomplished  the  consolidation  into  one  system  of  all 
the  electric  railway  systems  in  Bufifalo,  Niagara  Falls,  Tonawanda, 
Lockport  and  vicinity,  together  with  other  railways  and  allied  inter- 
ests around  Niagara  Falls  in  Canada.  All  of  the  operating  companies 
with  one  exception  have  been  consolidated  into  the  International  Rail- 
way Company,  the  entire  capital  stock  of  which  is  owned  and  held 
liy  the  International  Traction  Company,  Mr.  Ely  being  president  of 
both  companies.  The  International  Traction  Company  owns  and 
operates  352  miles  of  electric  railways,  also  two  of  the  large  bridges 
crossing  the  Niagara  River. 

Mr.  Ely's  active  connection  with  the  Pan-American  Exposition  and 
his  interest  in  the  undertaking  was  one  of,the  elements  that  brought 
it  to  a  successful  issue.  As  a  member  of  the  Executive  Committee  of 
the  Exposition  he  wielded  a  large  influence  in  its  affairs.  Mr.  Ely  is 
a  director  in  various  banking  and  manufacturing  concerns  in  Buffalo 
and  Niagara  Falls,  and  under  his  presidency  no  doubt  the  American 
Street  Railway  Association  will,  during  the  next  year,  continue  to 
prosper  and  exert  an  everwidening  influence  in  the  national  devel- 
opment of  the  electric  railway. 

E.    W.    OLDS. 

Mr.  Edwin  W.  Olds,  who  has 
been  elected  president  of  the  .Ameri- 
can Railway  Mechanical  &  Elec- 
trical Association,  is  a  man  of  force 
and  of  well-recognized  ability.  He 
was  born  in  Vermont,  where 
his  father  was  proprietor  of  a  gen- 
eral machine  shop ;  and  even  during 
his  years  of  school  he  was  thus  able 
to  indulge  his  pronounced  taste 
tor  mechanics.  In  fact,  he  was 
early  placed  in  charge  of  work  of 
the  kind  to  which  his  whole  life  has 
since  been  devoted.  For  nearly 
fifteen  years  past  Mr.  Olds  has 
been  connected  with  street  railway 
work,  the  introduction  of  electricity  giving  him  an  opportunity  he 
was  not  slow  to  seize.  In  1890  he  became  associated  with  the  Den- 
ver Tramway  Company,  and  in  1896  he  joined  the  staff  of  the  Mil- 
waukee Electric  Railway  &  Light  Company,  with  which  he  is  still 
connected  in  the  capacity  of  superintendent  of  rolling  stock.  Mr. 
Olds  is  a  man  of  very  quiet  and  dignified  bearing,  a  clear  thinker, 
an  admirable  executive  and  one  who  enjoys  the  esteem  and  confi- 
dence of  his  associates.  He  took  a  prominent  part  in  forming  the 
new  association  last  year,  and  has  contributed  actively  to  its  pro- 
ceedings. 
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Mm.  v.  K.  Smiiii. 

Jta^  I'lit-  lu-w  prrsiddil  of  I  he  Slroct 

^^^  Uailwiiys  Ai-ciiiiiitnntN'  AssDciiiliiin 

1  uf  America,  Mr.  F.  E.  Smith,  U^•^ 

S^  f  been    priiiniiit-iil     for    koiiii-    yrars 

,'  past    ill    arciiiiiitiiiK    work    in    ihr 

1^^  *^       street  railway  lii-id.  Some  years  aK'> 

^^^  **      ho    was   auditor  <if   the   Zaiirsville 

&    Ohio    Railroad    Com|iaiiy,    and 
later  was  auditor  for  live  years  of 
^^^.  ■      the    Lynn   &    Hoston    system,   one 

JC^^^I^^-'       ol  the  busiest  in  the  country.    When 
L  ^^g^^  large    lunnher    of    r.iiUvay-    in 

P   i    &  New  l-'uKland  were  dr.iwn  lnj»rtlifr 

*  into    the    great    combination    ami 

1-    |.    >  Mil  II  consolidation   known  as  the   Mas- 

sachusetts Electric  Company.  Mr 
Smith  was  appointed  general  auditor  for  that  corporation.  About 
four  years  ago  he  went  to  Chicago,  where  at  the  present  time  he  is 
auditor  for  the  Chicago  Consolidated  Traction  Company,  as  well  as 
auditor  for  the  receivers  of  the  Chicago  Union  Traction  Company, 
both  being  positions  of  great  dilTiculty  and  responsibility. 

Mr.  Smith  has  always  taken  a  very  active  part  in  the  work  of  tlie 
Accountants"  .Association,  and  under  his  administration  it  is  destined 
to  be  increasingly  useful  in  perfecting  the  methods  of  account 
keeping  in  vogue  amongst  street  railways. 


Test  of  Wine  by  Telephone. 

It  is  stated  that  M.  Maneuvrier,  assistant  director  of  the  Labora- 
tory of  Researches  of  the  Paris  Faculty  of  Sciences,  has  just  dis- 
covered an  infallible  method  of  ascertaining  by  the  use  of  the  tele- 
phone how  much  a  given  quantity  of  wine  has  been  watered.  The 
principle  on  which  the  invention  rests  is  the  variable  conductivity 
of  diflferent  liquids.     The  originality  of  Mr.  Maneuvrier's  ingenious 

NUMBER. 

Class  of    Telegram.  <90i-:!  1902-3 

Ordinary     (inKind)      74.72'.ooo  75.88j.ooo 

Press    (inland)     6.2.6,000  6.453.000 

Koreign     7.627.000  7.901.000 

Railway,    free     .,356.000  ..4. ..000 

Railway,    reduced    rate     3o.ooo  30,000 

Government,    free    482,000  793.ooo 

.foljlj     90,432,000  92,471,000 

application  is  his  use  of  the  telephone  to  determine  to  what  degree 
the  liquid  under  observation  is  a  conductor. 

The  apparatus  works  as  follows :  Two  vessels,  one  containing  wine 
known  to  be  pure,  the  other  the  same  quantity  of  the  wine  to  be 
tested,  are  placed  on  an  instrument  outwardly  resembling  a  pair  of 
scales!  The  telephone  is  in  contact  with  both  liquids.  If  the  sam- 
ple of  wine  under  observation  is  as  pure  as  the  standard  used  for 
comparison,  no  sound  is  heard;  if,  on  the  contrary,  it  contains 
water,  the  telltale  telephone  "speaks,"  and  the  greater  the  propor- 
tion of  water  the  louder  the  instrument  complains.  A  dial  on  which 
a  number  of  figures  are  marked  is  connected  with  the  telephone.  To 
ascertain  the  proportion  of  water  in  the  wine  tested  the  operator 
moves  a  hand  on  the  dial  until  the  telephone,  which  has  been  "speak- 
ing" all  this  time,  relapses  into  silence.  The  hand  has  thus  been 
brought  to  a  certain  figure  on  the  dial.  This  number  is  then  looked 
up  in  a  chart,  which  the  inventor  has  drawn  up,  and  corresponding 
to  it  is  found  indicated  the  exact  proportion  of  water  contained  in 
the  quantity  of  wine. 

M.  Maneuvrier's  remarkable  invention  can,  he  says,  be  easily  ap- 
plied to  the  testing  of  many  other  liquids  and  even  solids,  which  may 
be  adulterated  by  the  addition  of  foreign  matter  possessing  a  con- 
ductibility  different  to  that  of  the  original  substance. 

♦— 

Electrical  Engineering  in  the  Navy. 

According  to  the  New  York  Herald,  Secretary  Moody  is  con- 
sidering the  abolishment  of  the  Navy  Bureau  of  Equipment,  and 
the  distribution  of  its  present  functions  among  the  remaining 
bureaus.  In  this  event  electrical  engineering  would  come  under 
the  cognizance  of  one  of  the  engineering  bureaus  of  the  navy. 


Government  TelcKraplis  and  Telephones  in  (ircat 

Britain — I. 

TKLKUKAPHS. 

The  forty-ninth  report  of  the  Hritish  Postmaster-General,  cov- 
ering the  operations  of  the  Post  (Jtliee  for  the  year  ending  March 
,11.  i<X)3.  contains  some  interesting  figures  and  .statements  relating 
to  the  working  "f  the  Hritish  telegraphs  and  telephones.  Some  of 
these  are  so  striking  tli.it  it  is  a  pity  to  allow  them  to  remain  buried 
III  a  government  report. 

TKI.KOK.M'll    SIATISTILS. 

The  total  iiiimber  of  telegrams  sent  over  the  Post  Oflice  wire* 
diiniiK  (he  year  was  <)j,47i,(XX),  an  increase  of  2.3  per  cent,  over 
the  number  sent  in  the  previr)us  year.  Ordinary  inland  telegrams 
account  for  75,«8.i,ooo,  of  a  total  value  of  $1  i,58f;,i70.  Curiously 
enough,  while  the  number  of  telegrams  was  1,161,000  in  excess  of 
the  number  of  the  previous  year,  the  receipts  were  over  $15,000  less, 
showing  tli.it  the  British  public  has  been  studying  economy  in  the 
wording  of  its  telegrams.  The  average  value  of  an  inland  lelegram 
fell  from  14.9  cents  to  14.82  cents.  The  rate  is  one  cent  a  word, 
irrespective  of  distance,  with  a  minimum  payment  of  12  cents,  ad- 
dress and  signature  being  chargeil  for,  not  free,  as  in  this  country. 

The  following  table  gives  the  number  and  value  of  each  class  of 
telegram  for  the  past  two  years : 

The  estimated  value  of  the  railway  free  telegrams,  which  are 
sent  in  payment  for  wayleave  privileges,  is  $288,080  and  of  govern- 
ment free  telegrams,  $233,110,  making  a  total  of  $521,1./). 

The  Hritish  postal  telegraphs  are.  as  is  well  known,  operated  at  an 
enormous  loss,  and  a  large  proportion  of  this  loss  is  due  to  the  ex- 
traordinarily cheap  rates  at  which  press  messages  are  carried.  It 
will  be  seen  from  the  table  above  that  the  press  messages  brought 
in  only  $718,700,  or  an  average  per  message  for  6,453,000  messages 
of  a  trifle  over  11  cents.  The  average  weekly  number  of  words  in 
press  messages  is  given  in  the  report  as  14.890.712,  giving  a  yearly 
total  of  774,316,024,  or  an  average  number  of  words  per  press  tele- 
gram of  just  over  120.     Therefore,  press  telegrams  are  sent  at  the 

RECEIPTS. 

Increase.  .901-2.  1902-3.  -^  or  — 

1,161,000  $11,606,385  $...589,170  —$.7,215 

237.000  683.900  7.8,700  -(-34.800 

274,000  1,816,26s  1,881,495  -t-65.230 

55.000  

2,780  2,780 

3 1 1 ,000  

2,038,000  $.4, .09.330  $14,192,145  -(-$82,8.5 

rate  of  eleven  words  for  a  cent,  while  the  general  public  pays  one 
cent  for  each  word.  This  results  in  the  Post  Ofhce  doing  for  the 
press  an  amount  of  work  equivalent  to  70  per  cent,  of  what  it  does 
for  the  public  at  about  6  per  cent,  of  the  price.  This  clearly  must 
entail  a  very  large  loss  to  the  Post  Office,  as  one  mill  per  word  for 
telegrams  over  the  length  and  breadth  of  Great  Britain  is  a  losing 
figure.  If  press  telegrams  were  paid  for  at  half  rates  the  774,316,024 
words  of  press  messages  would  bring  in  $3,871,580.12  in  place  of 
the  $718,700  they  did  bring  in  during  the  past  year,  a  difference  of 
over  $3,150,000.  which  would  be  more  than  sufficient  to  wipe  out 
the  deficit  on  the  working  of  the  system. 

The  explanation  that  has  been  given  of  the  extremely  low  rates 
for  press  telegrams  is  as  follows:  When  the  government  took  over 
the  telegraphs  in  1870  a  rate  for  press  telegrams  was  established 
of  25  cents  per  loo  words,  with  4  cents  per  100  words  or  less  for  each 
additional  copy  of  the  same  messages.  The  rate  for  additional 
copies  was  intended  to  apply  to  extra  copies  of  messages  delivered 
to  separate  addresses  in  the  same  town.  But  the  astute  business 
men  of  the  Fourth  Estate  gave  it  a  wider  meaning  and  claimed  that 
they  were  entitled  to  send  the  same  message  to  any  number  of 
towns  paying  at  the  rate  of  25  cents  per  100  words  for  one  trans- 
mission and  4  cents  per  100  words  for  every  other  transmission. 
The  Liberal  Government  of  the  day,  wishing,  it  is  said,  to  stand 
well  with  the  press,  conceded  the  interpretation  of  the  rate  desired 
by  the  press.  So  now  we  have  the  spectacle  of  the  Postmaster-Gen- 
eral refusing  to  admit  magazines  to  the  post  at  the  newspaper  rate 
of  postage  and  at  the  same  time  making  a  present  to  the  newspaper 
press  of  at  least  a  million  and  a  half  of  dollars  annually  in  tele- 
graphic facilities.  No  doubt  the  newspapers  are  well  pleased,  but 
it  is  not  business. 
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The  report  states  that  every  class  of  telegram  shows  an  increase 
over  the  previous  year,  the  numbers  both  of  inland  and  of  foreign 
telegrams  being  the  highest  ever  recorded.  The  inland  tele- 
grams sent  in  June,  1902,  exceeded  those  for  June,  1901,  by  over 
half  a  million,  the  increase  being  due  to  the  illness  of  the  King  and 
the  postponement  of  the  Coronation.  On  June  23  no  fewer  than 
201,559  telegrams  passed  through  the  Central  Telegraph  Office  in 
London,  on  June  24,  3' 1.039,  a»d  on  June  25,  314,126.  The  largest 
number  previously  recorded  was  199,155  on  the  day  before  the 
funeral  of  Queen  Victoria.  The  large  increase  in  government  free 
mes.sagcs,  311,000,  or  over  65  per  cent.,  was  also  chiefly  due  to  those 
sent  in  connection  with  the  illness  of  the  King.  The  pressure  of 
work  at  this  period,  both  in  London  and  in  many  of  the  provincial 
offices,  was  very  severe,  and  taxed  to  the  utmost  the  energies  of  the 
staiT. 

The  total  number  of  telegraph  ofifices  in  the  United  Kingdom  is 
12,129,  of  which  9,777  are  at  post  offices  and  2,352  at  railway  stations 
and  other  "agency"  offices.  During  the  year  347  new  telegraph 
offices  were  opened,  as  against  259  in  1901-2. 

LINE  CONSTRUCTION. 

The  telegraph  lines  suffered  to  some  extent  from  storms  during 
the  year,  notably  in  February  last,  but  grave  as  was  the  interruption 
caused  to  the  service,  it  has  been  a  source  of  satisfaction  to  find 
how  great  an  advantage  is  gained  on  such  emergencies  from  the  un- 
derground cable  already  laid  northwards  from  London.  During  the 
year  the  underground  line  laid  between  London  and  Birminghan. 
about  three  years  ago  was  extended  to  Warrington,  nearly  200  miles 
from  London,  where  it  joined  existing  underground  lines  between 
Manchester,  Liverpaol  and  Chester.  In  addition  to  this  work  pipes 
to  the  extent  of  54  miles  have  been  laid  north  of  Warrington  and 
during  the  present  financial  year  it  is  hoped  to  complete  the  line  of 
pipes  to  Carlisle,  300  miles  north  of  London,  and  to  lay  a  line  from 
Manchester  to  Leeds,  45  miles,  besides  putting  down  underground 
work  in  one  or  two  other  places  exceptionally  exposed  to  storm 
damage.  Reserve  wires  for  use  in  emergencies,  carried  as  far  as 
possible  by  alternative  routes,  have  been  provided  during  the  year 
in  many  parts  of  the  kingdom. 

Regarding  the  difficulty  of  carrying  out  new  construction  the  n-port 
speaks  as  follows :  "The  construction  of  telegraphs  both  under- 
ground and  overhead  is  becoming  far  more  difficult  than  in  former 
years.  Not  only  by  the  growth  of  telegraph  and  telephone  systems 
is  the  space  available  for  overhead  wires  along  the  roads  and  streets 
getting  filled  up,  but  a  new  class  of  difficulties  has  arisen  from  the 
extension  of  electric  light  and  power  services.  These  services  are 
operated  by  powerful  electric  currents,  which  would  be  a  grave 
source  of  danger,  alike  to  post  offices  and  to  the  lives  of  my  stafT,  if 
contact  were  made  with  telegraph  wires  through  breakage  or  other- 
wise; and  it  is  well  that  the  statutory  powers  of  the  Postmaster- 
General  enable  me  to  insist  on  the  provision  of  various  safeguardsi 
wherever  light  or  power  installations  are  established  near  the  tele- 
graphs." 

A    TELEGRAPH     MUI-TIPLE    BOARD. 

A  great  iinprovement  in  the  metropolitan  telegraph  service  has 
been  brought  about  by  an  intercommunication  switch,  on  the  prin- 
ciple of  a  telephone  multiple  switchboard,  which  has  been  specially 
designed  and  has  recently  been  installed  in  the  Central  Telegraph 
office.  By  its  means  the  various  London  telegraph  offices,  which 
number  between  five  and  six  hundred,  are  enabled  to  communicate 
directly  with  each  other,  thus  saving  the  retransmission  of  the  tele- 
grams at  the  central  office. 

WIRELESS    TELEGRAPHY. 

The  attitude  of  the  Post  Office  toward  wireless  telegraphy  has 
hardly  been  fairly  represented,  so  the  references  to  that  subject  may 
vvell  be  quoted  in  full.  The  report  says:  "On  the  subject  of  wireless 
telegraphy,  I  have  had  much  communication  during  the  past  year 
with  the  other  government  departments  concerned  in  the  matter 
(the  War  Office,  the  .Admiralty  and  the  Board  of  Trade),  with  Mr. 
Marconi  and  with  the  two  companies  which  possess  his  rights.  It 
is  now-  nearly  eight  years  since  Mr.  Marconi  first  came  to  England 
and  received  at  the  hands  of  the  officers  of  the  Post  Office  all  the 
assistance  which  they  could  give  him;  and  the  subject  of  wireless 
telegraphy  has  been  watched  ever  since  by  thein  wath  the  keenest 
interest. 

"I  have  provided  for  the  Marconi  Coinpany  a  private  wire  from 
Poldhu  to  Falmouth  on  the  usual  rental  terms,  and  I  have  explained 
to  the  company  the  conditions  upon  which  the  Post  Office  can  become 


its  agent  for  the  collection  of  messages  to  be  transmitted  across  the 
Atlantic  by  the  wireless  system.  I  have  found  it  necessary  to  impose 
certain  conditions  intended  to  safeguard  other  national  interests, 
and  I  have  also  pointed  out  that,  before  the  Post  Office  can  act  as 
agent  for  the  company  the  company  must  satisfy  me  that  it  is  in  a 
position  to  carry  on  its  business  and  transmit  messages  from  one 
side  of  the  Atlantic  to  the  other.  It  is  obvious  that  until  I  am 
satisfied  on  these  points  I  should  not  be  justified  in  accepting  mes- 
sages and  collecting  charges  from  the  public  for  a  service  which 
the  company  might  possibly  not  be  in  a  position  to  perform  efficiently. 
"I  have  also  devoted  much  attention  to  the  question  of  the  estab- 
lishment of  ship  signalling  stations  on  the  coasts  of  the  United 
Kingdom  for  wireless  telegraphy.  This  question  involves  the  rela- 
tions between  the  Admiralty,  Lloyds  and  the  Marconi  Companies, 
and  it  has  been  possible  at  present  to  arrive  at  a  definite  position." 


Recent  Electrochemical  Developments. 

MERCURY   CATHODE   CELLS    FOR  THE  ELECTROLYSIS   OF   BRINE. 

Commercial  success  of  the  use  of  a  mercury  cathode  in  the  elec- 
trolysis of  sodium  chloride  for  the  production  of  caustic  soda  and 
chlorine,  has,  up  to  the  present,  been  confined  to  the  Castner-Kellner 
process  which  is  successfully  operated  at  Niagara  Falls.  Only  two 
other  mercury  cathode  processes  have  been  tried  in  this  country 
on  a  larger  scale.  The  one  is  the  Rhodin  process,  which  was  in 
operation  for  some  time  at  Sault  Ste.  Marie,  but  the  plant  is  now 
closed,  apparently  for  the  reason  that  the  cost  of  the  process  is 
too  high  in  these  times  of  war  between  the  chemical  and  electro- 
chemical alkali  companies  in  Europe,  the  market  for  the  product 
being  thereby  utterly  demoralized.  The  other  process  is  that  of  G. 
&  G.  W.  Bell,  which  is  to  be  used  in  a  plant  of  the  Pennsylvania 
Salt  Manufacturing  Company  in  Wyandotte,  Mich.  While  experi- 
ments have  been  going  on  there  for  quite  a  while,  the  process  does 
not  yet  appear  to  be  developed  to  a  large  industrial  scale. 

The  process  of  G.  &  G.  W.  Bell  is  in  general  quite  similar  to  the 
Castner-Kellner  process.  As  shown  in  cut  below,  there  is  an  electro- 
lysing chamber  intermediate  between  two  oxidizing  chambers.     The 


B£LL    MEKCCKV    CATHODE    CELL. 

electrolyzing  chamber  contains  sodium  chloride,  the  anode  being 
provided  at  the  top  of  the  cell,  and  a  layer  of  mercury  at  the  bottom 
forming  the  cathode.  By  electrolysis,  the  mercury  of  the  cathode 
is  changed  into  sodium  amalgam.  When  the  concentration  of  sodium 
in  the  amalgam  has  become  sufficiently  high,  the  amalgam  is  forced 
into  the  oxidizing  chambers  for  the  production  of  caustic  soda.  The 
mercury,  thus  freed  of  the  sodium,  is  then  brought  back  into  the 
iniddle  department  and  the  same  process  starts  again.  The  feature 
which  distinguishes  this  process  from  the  Castner-Kellner  process 
is  the  automatic  method  of  forcing  the  amalgam  from  the  electro- 
lyzing chamber  to  the  oxidizing  chambers,  and  forcing  the  mercury 
afterwards  back  into  the  electrolyzing  chamber.  This  is  accom- 
plished by  making  use  of  the  pressure  of  the  gas  developed  during 
electrolysis.  The  gas  exit  is  alternately  opened  and  closed,  with 
the  result  that  the  mercury  is  inoved  the  one  or  the  other  way. 

In  a  patent,  granted  on  September  I.  to  Messrs.  G.  &  G.  W.  Bellj 
some  improvements  of  this  cell  are  described.  The  pressure  is  pro- 
duced in  the  oxidizing  chambers  by  the  hydrogen  which  is  evolved 
there  when  the  amalgam  gives  oflf  the  sodium  to  form  sodium  hydrox- 
ide. The  subsequent  release  of  this  pressure  is  controlled  by  a  valve 
in  the  main  hydrogen  pipe,  the  automatic  operation  of  the  valve  being 
produced  by  electromagnetic  means. 

The  principal  condition  which  any  process  for  the  production  of 
caustic  alkali  and  chlorine  must  fulfil,  is.  of  course,  the  provision  of 
effective  means  to  prevent  the  recoinbination  of  the  anodic  and 
cathodic  products.  Three  general  means  to  this  end  are  known  in 
the   art:      First,    the    mercury    cathode    which    removes   the   sodium 
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cations  from  llic  elect roly/iiiK  cell;  second,  the  iliaphiaKni  l>rocr^sl•s, 
in  which  the  iiiiodic  and  calhodic  coni|>ai'lnu-nts  are  inrchanically 
separated  liy  ineanii  uf  a  diaphragm;  third,  the  gravity  process 
(liKicken  proce^^ )  in  which  the  anodic  and  cathodic  layers  of  the 
electrolyte  are  kept  separale  from  each  other  automatically  liy  utiliz- 
ing their  ditTerent  specific  gravities. 

A  comhination  uf  the  mercury  cathode  process  with  the  gravity 
process  is  made  use  of  in  a  cell  of  Mr.  A.  Hrichaux,  of  Hrussels. 
lor  which  iiatciit  was  granted  on  September  l.  'i'lic  mercury  cathode 
process  lias  the  disadvantiige  that  the  anudicully-develupcd  chlorine 
gas  may  saturate  the  electrolyte  and  thus  come  into  contact  with 
llie  amalKani  cathode;  this  would,  of  conr.se,  produce  reactions  which 
are  not  wauled.  To  prevent  this,  ihc  author  employs  a  dense  layer 
of  saturated  sodium  chloride  directly  above  the  mercury  cathode, 
and  upon  this  layer  of  greater  specific  gravity  a  layer  of  lower  gravity 
rests;  this  lighter  iii)per  layer  contains  the  anode  and  may  be  satu- 
rated with  chlorine,  but  the  lower  heavier  sodium  chloride  layer 
acts  like  a  diaphragm  for  the  chlorine  for  the  reason  that  it  does 
not  readily  absorb  the  chlorine,  so  that  llie  l.itlei  c.iiinoi  reach  ihc 
nnialgnm  cathode. 

ELECTROLYTIC  PREP.\RATIO\  OF  LITHOGRAPHING   PLATES. 

A  patent  was  granted  on  September  I  to  Mr.  O.  C.  Strecker,  of 
Darmstadt,  Germany,  for  a  process  of  elcctrolytically  preparing 
lithographic  plates.  The  principle  is  to  use  the  plate  as  one  elec- 
trode in  a  suitable  electrolyte,  and  to  apply  an  alternating  current 
by  which  a  layer  of  oxides  is  formed  on  the  metal;  this  layer  is 
afterwards  transformed  by  chemical  means  into  an  insoluble  layer 
of  salts  adhering  firmly  to  the  metal.  Preferably  zinc  or  alumintnii 
plates  are  used.  A  zinc  plate  is  ground  by  means  of  a  pad  of  felt 
and  pumice  powder,  rinsed  with  water  and  dried.  On  this  i>latc 
is  fixed  a  lithographic  design,  the  negative  of  the  intended  print ; 
the  plate  is  then  gummed  with  a  solution  of  gum  arabic  of  medium 
strength,  and  when  perfectly  dry,  the  greasy  substance  is  washed 
out  by  lithophin.  which  is  a  solution  of  asphaltuni  in  benzine.  The 
excess  wiped  off,  the  plate  is  then  dried,  and  finally  the  gum  arabic 
washed  off  by  water.  The  lithographic  design  is  then  left  on  the 
plate  as  a  layer  of  asphaltuni.  Aluminum  plates  may  be  treated  in 
the  same  way  with  a  similar  result. 

The  plate  is  now  used  as  electrode  in  a  solution  of  3  per  cent,  of  a 
neutral  phosphate,  sulphate  or  the  like.  The  passing  of  the  alter- 
nating current  causes  the  formation  on  the  plate  of  a  layer  insoluble 
in  water  and  probably  consisting  of  oxides  or  hydroxides  of  the 
metals  employed.  As  the  character  of  this  layer  is  either  neutral  or 
basic,  it  is  not  fit  for  printing  purposes  and  must  undergo  another 
chemical  treatment.  In  many  cases  a  treatment  w-ith  a  weak  acid 
is  sufficient  to  make  the  plate  fit  for  lithographic  printing. 

BATTERY    INVENTION. 

A  patent  which  is  of  great  interest  in  connection  with  the  new 
Edison  iron-nickel  storage  battery  was  granted  on  Septembei*  I 
to  Mr.  E.  W.  Jungner.  of  Norrkoeping,  Sweden.  It  has  been  well 
known  for  some  time  that  Edison  and  Jungner  have,  independently 
of  each  other,  been  working  along  the  same  general  lines  of  battery 
invention,  both  developing  that  general  type  of  accumulator  to 
which  Dr.  A.  E.  Kennelly  has  given  the  name  of  "oxygen-lift,  cell." 
The  original  application  for  his  patent  was  filed  by  Jungner  on 
April  17,  1899;  it  was  then  divided  and  the  application  for  the  present 
patent  filed  on  June  23,  1902.  While  the  reaction  of  the  Edison 
iron-nickel  cell  may  be  briefly  represented  by  Fe  +  NiO^  =  FeO  -|- 
\iO.  indicating  that  oxygen  is  "lifted"  from  the  nickel  to  the  iron, 
the  general  type  with  w^hich  Jungner's  present  patent  deals  may  be 
represented  by  the  equation  MOH  +  N  =  M  +  NOH,  where  M 
and  N  are  suitable  metals.  In  this  case  hydroxyl  is  "lifted"  from 
one  plate  to  the  other.  An  alkali  hydrate  is  used  in  both  cases  as 
electrolyte.  As  suitable  materials  for  M  and  N,  Jungner  mentions 
iron  and  manganese,  the  reaction  during  discharge  proceeding  in 
two  steps,  represented  by  the  equations  Fe  -|-  2  Mn  (OH)^  :=  Fe 
(OH)„  -f  2  Mn  (OH')„  and  Fe  (OH),  -f  Mn  (OH)^  =  Fe  (OH), 
4-  Mn  (OH),.  The  "theory  for  the""hydroxyl-lift  cell"  may,  of 
course,  be  developed  in  a  manner  quite  analogous  to  that  of  the 
oxygen-lift  cell.  In  both  cases  the  electrolyte  remains  unchanged. 
The  first  claim  of  Jungner's  patent  reads  as  follows:  "In  a  revers- 
ible galvanic  cell,  an  alkaline  electrolyte  and  electrodes  therein 
having  action  masses  of  metallic  oxygen  compounds,  said  active 
masses  insoluble  in  the  electrolyte  under  all  conditions  of  working." 

A  patent  was  recently  granted  to  Mr.  G.  E.  Hatch,  of  Quincy, 
Mass.,  for  an  improvement  of  the  type  of  cell  in  the  development 
of  which  he  has  been  interested  for  some  time  and  in  which  rigid 


porou!)  luppurls  arc  used  to  hold  the  active  material  together.  He 
now  employs  such  porous  supports  only  for  the  active  material  of 
the  positive  pole  electrode,  wiiilc  the  negative  pole  electrode  is 
directly  in  contact  with  the  electrolyte. 

.\  similar  const  ruction  is  applied  in  a  zinc  lead  battery  in  a 
patent  recently  granted  to  J.  Middleby,  Jr.,  of  Maiden,  Mass.  In 
order  to  prevent  llie  formation  of  zinc  trees  during  the  charge  of 
the  baiury.  In-  surrounds  ihc  zinc  plate  with  a  pair  of  porous  inert 
plates;  these  por<ius  plates  arc  provided  on  their  opposed  faces  with 
a  series  of  ribs,  and  the  zinc  electrode  is  in  ccutaci  with  tin  s<   ribs. 


New  Telephone  Patents. 

(d.M.MON    IIATTKKY    I.INEMAN's   TEST    SETS. 

h'or  many  years,  in  fact  almost  from  ilu-  advdii  of  the  telephone 
exch.inge  down  lo  the  general  adoption  of  common  battery  systems, 
the  lineman's  test  set  consisted  of  a  "test  box"  containing  :i  magneto 
generator  and  carrying  a  large  diameter  telephone  serving  for  both 
iransmiller  and  receiver.  By  howling  at  this  telephone  a  lineman 
can  make  himself  understood  at  some  considerable  distance  from  the 
central  f.ffice.     With  common  battery  systems  the  magneto,  however, 

became  of  little  service  to  the  lineman, 
who,  therefore,  often  carried  nothing  but 
a  head  receiver,  of  which  the  transmiitcr 
qualities  arc  very  poor.  This  has  led 
inventors  to  attack  the  problem  of  a  sat- 
isfactory portable  transmitter  and  re- 
ceiver set.  Patents  have  recently  ap- 
S  ^  Dintnmb     I  peared  for  two  such  sets  built  upon  en- 

t  9     iU'va  Ulllllllll-  a         tirely  different  lines.    One  represents  the 

American  Telegraph  &  Telephone  Com- 
pany, having  been  developed  at  the  hands 
of  Messrs.  Barrett,  Falk  and  Shreeve. 
The  second  has  been  patented  by  H.  G. 
Chalkley,  of  New  York  City. 

Mr.  Chalkley's  instrument  is  of  very 
compact  design  and  is  shown  in  Fig.  i 
in  section.  A  two-compartment  case 
carries  both  receiver  and  transmitter, 
the  latter  superimposed  upon  the  former. 
About  the  transmitter  case  a  resistance 
coil  is  wound,  which  is  connected  in 
shunt  with  the  carbon  button,  both  these 
being  in  series  with  the  receiver  portion. 
When  a  common  battery  line  is  available, 
the  current  from  this  enables  the  lineman  to  use  his  transmitter,  the 
flexible  tube  from  the  receiver  chamber  serving  to  conduct  the  re- 
ceived speech  to  the  ear.  In  case  current  is  not  available,  the  receiver 
may  be  actuated  as  a  magneto  transmitter  through  the  same  mouth- 
piece as  before,  the  shunt  resistance  serving  to  overcome  any  dis- 
turbance at  this  time  due  to  the  carbon  button. 

Fig.  2  shows  a  section  of  the  other  instrument,  which  is  of  the 
hand  microphone  type.  The  handle  of  hollow  sheet  metal,  shaped 
to  conceal  as  far  as  possible  all  connections  or  delicate  parts,  carries 
a  watchcase  receiver  at  one  endtand  a  transmitter  at  the  other  end. 
The  receiver  and  transmitter  are  mounted  in  approximately  similar 


FIG.  I 
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FIG.  2. — PORTABLE  TELEPHONE. 

planes,  so  that  the  transmitter  button  will  always  be  in  a  position  to 
give  good  efficiency.  The  transmitter  is  of  the  "inertia"  type,  wherein 
both  electrodes  are  supported  by  the  diaphragm.  The  transmitter 
mouthpiece  is  peculiar,  being  a  perforated  curved  plate,  presumably 
to  protect  the  diaphragm  from  injury. 

PORT.ABLE  SET  FOR  USE  BV  THE  DEAF. 

Mr.  M.  R.  Hutchison  has  designed  and  patented  a  compact  set  of 
instruments  to  be  carried  by  those  partially  deaf  and  used  after  the 
usual  manner  to  assist  in  hearing.  A  receiver  of  special  type,  to- 
gether with  an  automatic  switch,  the  equivalent  of  the  usual  hook 
switch,  a  transmitter  with  sound  concentrating  horns  and  deflecting 
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vanes  and  suitable  batteries,  are  all  mounted  in  a  portable  case, 
which  may  be  closed  to  look  like  an  ordinary  box,  01  opened  for 
service,  by  means  of  a  controlling  lever  which  locks  in  the  desired 
position  the  sides  constituting  the  deflecting  vanes. 

A    DEPARTURE   IN    SELECTIVE   SYSTEMS. 

While  the  output  of  selective  signalling  patents  has  been  almost 
continuous,  the  principles  upon  which  the  various  systems  have  been 
founded  have  been  limited  to  a  very  few  fundainentals,  namely,  step- 
by-step  selection,  synchronous  clockwork  devices,  polarized  impulses 
and  variation  of  frequency  of  the  signalling  current.  We  have  now 
for  consideration,  however,  a  system  based  upon  the  Whcatstone 
bridge  or  potentiometer  principle.  This  system  is  not  entirely  novel 
with  the  present  patents,  as  an  earlier  patent  granted  to  the  same 
inventor.  S.  A.  Reed,  of  New  York  City,  described  its  application 
to  a  private  line.  The  present  patents  are,  however,  the  first  appear- 
ance of  its  application  to  exchange  lines. 

The  two  patents  for  this  latter  application  provide  two  very  differ- 
ent systems,  the  one  essentially  series  in  connection  and  the  second 
bridging,  the  foundation  of  the  two  systems  being  clearly  indicated 
by  the  diagrams  of  Fig.  3.  Consider  first  the  left-hand  diagram.  It 
is  evident  that  with  the  battery  connected  as  shown  there  is  the  same 
fall  of  potential  along  each  side  of  the  loop,  and  this  is  equal  to 
the  battery  voltage.  It  is  also  evident  that  for  each  point  on  one 
side  of  the  loop,  there  must  be  one  point  on  the  other  side  of  the 
loop  of  equal  potential;  consequently,  if  these  corresponding  points 
be  connected,  no  current  will  flow  on  the  connecting  wire.  It  is  also 
equally  evident  that  if  any  two  points  not  properly  related  be  con- 
nected, current  will  flow.  Now,  in  the  diagram,  the  side  of  the  loop, 
q,  A,  B,  G'  represents  one  side  of  the  subscriber's  line  in  question, 
consisting  of  the  line  wire  between  the  stations  and  of  an  electro- 
magnet in  series  at  each  station.  This  all  being  in  permanent  con- 
nection, the  line  enters  each  station  at  a  certain  fixed  and  constant 
potential.  The  side  of  the  loop,  q,  a,  b,  />,  is  an  artificial  line  of 
resistance  wire  of  any  chosen  total  resistance.    Now,  as  before  noted, 


FIG.   3. — REED  SELECTIVE  TELEPHONE  SYSTEM. 

a  series  of  points  can  evidently  be  established  upon  this  artificial 
line  to  correspond  to  the  constant  potential  at  each  of  the  various 
stations.  This  would,  however,  involve  a  potential  wire  from  each 
such  station  to  the  central  office  and  the  system  would  effect  little 
saving  over  individual  lines.  If,  however,  a  common  potential  lead 
may  be  used,  then  a  saving  of  line  is  effected,  as  with  only  one  side 
of  the  talking  line  required  for  the  loop,  the  second  side  is  available 
as  the  potential  wire. 

Now,  it  is  a  fact  that  a  common  potential  wire  may  be  used,  pro- 
vided that  the  electrical  resistance  from  station  to  station  when 
measured  upon  the  potential  wire  be  kept  very  high  compared  to  the 
line  resistance  between  the  stations.  It  is  easy  to  make  this  resist- 
ance high,  as  in  order  to  use  the  equality  of  potentials  of  certain 
points  as  a  means  to  selection,  an  electromagnet  must  be  inserted 
in  the  tap  to  the  potential  wire,  and  it  is  very  easy  to  make  the  re- 
sistance of  this  magnet  and  thus  the  resistance  from  station  to 
station  over  the  potential  wire  as  high  as  desired.  The  combining 
of  potential  wires  has  one  effect,  namely,  the  displacing  slightly 
of  the  equipotential  points,  but  this  is  of  no  serious  consequence  as 
long  as  the  nuinber  of  stations  to  be  selected  be  reasonable. 

Fig.  3  shows  in  diagrammatic  form  the  reduction  of  the  system  to 
practice.  Herein  at  each  station  in  one  side  of  the  line  appears  an 
electromagnet,  Y.  This  is  a  polarized  magnet  controlling  a  switch 
arm.  The  switch  arm  swings  between  two  contacts,  from  both  of 
which  it  is  normally  held  clear,  but  toward  either  of  which  it  may 
be  thrown  at  the  will  of  the  exchange  operator.  The  forward  contact 
is  that  completing  the  circuit  of  the  normally  open   telephone  set. 


The  rearward  leads  to  a  device  marked  r,  which  is  constructed  like 
a  coarse  D'Arsonval  galvanometer,  the  needle  of  which  forms  a 
mechanical  stop  for  the  switch  arm  except  just  when  it  is  in  its  mid 
or  undeflecte<l  position. 

The  act  of  selection  is  as  follows :  The  operator  desiring  station 
E,  depresses  her  battery  key,  s',  which  causes  the  switch  arms  of  all 
magnets,  Y,  to  close  their  back  contacts.  The  operator  now  presses 
selective  key,  e,  when  all  needles,  Z,  will  deflect  except  that  at  station 
E.  This  is  evident  from  the  consideration  that  point  e  was  so  chosen 
so  that  its  potential  shall  equal  that  of  the  switch  arm  at  E,  and  differs 
from  that  of  every  other  station.  At  this  stage,  with  all  needles 
except  that  at  the  desired  station  deflected,  the  operator  throws  her 
snap  reversing  key,  /-■.  The  sudden  reversal  of  current  and  the 
polarized  condition  of  the  switch  magnets  combine  to  throw  violently 
all  switch  arms  forward.  As  this  action  is  quick,  the  deflected 
needles  do  not  have  time  to  return  before  the  switch  arms  strike 
them,  and  the  needle  and  arm  become  mutually  locked  in  a  mid  posi- 
tion. At  station  E,  on  the  other  hand,  needle  Z  being  undeflected,  the 
switch  arm  takes  its  full  stroke  to  the  first  contact  anvil.  It  thus 
connects  the  telephone  at  E  across  the  line  where  it  may  be  rung  in 
the  usual  manner,  the  operator  using  her  regular  ringing  key.  Of 
course,  there  is  no  danger  of  calling  any  station  other  than  E,  as 
at  no  other  station  is  the  bell  connected  to  line. 

Reverting  to  the  right-hand  diagram  of  Fig.  3,  an  explanation  of 
Mr.  Reed's  bridging  system  will  be  readily  intelligible.  In  this 
system  as  before  we  have  one  side  of  the  loop  formed  of  an  artificial 
resistance  line  and  the  other  side  formed  of  the  subscriber's  lihe  and 
polarized  electromagnets.  In  this  latter  case,  however,  this  line 
side  of  the  loop  is  multiple  in  character,  as  the  electromagnets  being 
bridged,  there  is  one  branch  for  each  station.  These  branches  all 
have  exactly  corresponding  potential  fall  along  them  just  as  did  the 
two  branches  of  the  former  system;  and  just  as  corresponding  equi- 
potential points  were  existent  on  the  two  branches  in  the  former 
case,  so  now  are  they  existent  upon  all  branches  of  the  present  case. 
For  convenience,  however,  but  one  point  is  chosen  on  each  multiple 
branch,  all  these  being  compared  to  points  upon  the  right-hand  or 
artificial  line  side  of  the  loop.  The  functions  and  construction  of 
the  polarized  switching  electromagnet  and  of  the  deflecting  member 
are  exactly  similar  to  those  of  the  former  case,  the  resistances,  of 
course,  being  adjusted  to  meet  the  new  bridged  conditions,  and  the 
switching  magnet  windings  being  provided  with  a  potential  wire 
terminal  connected  at  such  a  point  as  to  correspond  to  the  potential 
of  the  proper  central  office  selective  key.  As  in  this  system  both  line 
wires  are  involved  in  the  potentiometer  loop,  the  earth  must  be  used 
as  the  selective  circuit. 

There  are  many  special  features  of  the  apparatus  made  necessary 
by  the  fact  that  selection  is  based  upon  a  balance  of  potentials,  which 
balance  is  easily  disturbed.  Thus,  when  a  station  calls  it  is  necessary 
that  the  selective  vane  be  mechanically  locked  by  the  calling  sub- 
scriber until  the  operator  answers,  as  otherwise  when  the  operator 
locks  the  line  she  would  lock  out  the  calling  subscriber  with  the  other 
stations.  Again,  special  provision  must  be  made  to  enable  one  to  call 
a  station  on  his  own  line,  etc.  All  these  locks,  keys  and  mutually 
acting  attachments  are  a  considerable  disadvantage  from  a  mainte- 
nance standpoint,  while  the  use  of  a  grounded  selective  circuit  in  the 
bridging  system  is  highly  questionable  for  locations  with  grounded 
trolley  circuits.  Nevertheless,  the  novelty  of  the  system  is  such  as 
to  warrant  considerable  studv. 


Municipal  Electricians'  Convention. 


The  closing  days  of  the  eighth  annual  convention  of  the  Interna- 
tional Association  of  Municipal  Electricians  at  .Xtlantic  City.  N.  J., 
were  made  interesting  in  addition  to  the  regular  business  and  reading 
and  discussion  of  papers  by  a  lecture  on  "Wireless  Telegraphy  and 
Telephony,"  by  A.  Frederick  Collins,  who  enlightened  his  hearers 
with  information  concerning  an  art  which  is  rapidly  assuming  a  prac- 
tical and  commercial  form.  Another  interesting  feature  of  the  last 
night's  session  was  the  exhibition  of  the  Cooper  Hewitt  lamp  in 
operation. 

The  social  features  of  the  convention  were  much  appreciated  by 
the  delegates  and  the  ladies  attending.  The  local  reception  com- 
mittee and  City  Electrician  A.  C.  Farrand  made  every  arrangement 
for  their  entertainment,  which  was  much  enjoyed. 

The  officers  elected  for  the  ensuing  year  are  A.  C.  Farrand,  presi- 
dent ;  first  vice-president,  E.  G.  Petty ;  second  vice-president.  G.  F. 
Macdonald,  and  secretary,  Frank  P.   Foster,  the  latter  having  ably 
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lillril  iIkiI  (ttVici-  for  many  years  willi  .satisfaLtion  lo  the  asHuciatiun. 

AiiioiiK'  llio.sc  attciuling  the  convention  and  not  mentioned  in  our 
last  issue  were  Mr.  Howard  H.  Ilalliett.  of  the  Anderson  Porcelain 
Company,  Kast  Liverpool,  Ohio,  and  C.  H.  Konlet,  of  the  Osburn 
l'"le.\il)le  Conduit  Coiiip;iii\.  .N'cw   York. 


An  t.xpcn  Opinion  on  the  New  York  Subway. 

.Ml  Maiiiuc  I'lt/maurice,  chief  ennmcer  oi  tlir  London  County 
Coiiiuil,  has  spent  a  week  in  this  country,  all  of  which  he  has  de- 
voted to  the  .study  of  the  subway  and  other  local  transportation  sys- 
tems. Of  tin-  New  York  subway  Mr.  Fitzmauricc  had  nothing  hut 
praise.  He  was  most  struck  with  the  fact  that  the  subway  is  at 
such  a  IukIi  level.  "When  this  is  liiiislied,"  said  .Mr.  Fitzmaurice, 
•'I  think  you  will  have  the  Imcsf  subway  that  has  ever  been  built.  It 
is  not  to  he  compared  at  all  with  the  London  undergrounds,  for 
they  arc  all  about  60  feet  below  the  surface.  You  liave  to  go  down 
to  them  by  hydraulic  lifts— elevators.  Of  course  it  is  much  more 
convenient  to  go  down  only  a  few  steps,  as  the  people  will  do  here 
You  cannot  build  things  without  a  little  inconvenience.  When  this 
subway  is  completed  1  think  New  York  will  be  very  well  ofT  as  re 
gards  locomotion— better  than  any  city  that  I  know  of.  All  the  work 
upon  it  is  absolutely  first-class,  the  actual  construction,  tnaterials— 
everything.  As  soon  as  the  people  have  forgotten  the  inconvenience 
they  have  sufTered,  and  that  will  not  be  very  long,  they  will  be  very 
proud  of  it. 

"l  have  been  all  over  the  elevated  system,"  lie  said.  "You  get  a 
very  good  rate  of  speed  on  iliai.  1  notice.  I  was  interested,  too,  in 
the  tramways.  They  are  just  getting  some  roads  built  in  London 
with  the  underground  construction,  or  sub-trolley,  such  as  are  in 
Broadway.  The  thing  that  astonished  me  most  of  all  in  New  York 
was  this:  I  went  down  to  Thirtieth  Street  and  Broadway  the  other 
morning  at  9.30  o'clock  to  take  a  car  to  the  lower  city.  Just  as  1 
got  there  a  man  with  a  double  team  and  a  cart  filled  with  bricks 
threw  his  horses  right  across  the  down  road  surface  cars.  As  it 
seemed  to  me  a  very  extraordinary  thing,  I  took  out  my  stop  watch  to 
see  how  long  he  was  going  to  stay  there  and  block  traffic,  and  he 
did  it  for  eight  minutes,  stopping  all  cars  going  down  at  that  busy 
hour  of  the  morning.  I  think  it  was  perfectly  scandalous.  Now, 
is  that  a  usual  thing  in  New  York?  I  think  if  a  man  did  that  in 
London  he  would  find  himself  in  jail  before  much  time  elapsed." 

Mr.  Fitzmaurice  said  that  he  thought  the  subway  would  be  per- 
fectly safe,  and  that  there  would  be  no  possibility  of  a  repetition 
of  the  Paris  horror  beneath  the  streets  of  New  York. 


Taxation  of  Telephone  and  Telegraph  Companies  in 

Indiana. 


The  growth  of  the  telephone  business  in  Indiana  is  reflected  in 
the  figures  taken  from  the  report  of  the  State  Tax  Board,  which 
has  recently  completed  the  appraisement  of  the  telephone  companies 
over  which  the  board  possesses  original  jurisdiction  in  fixing  assess- 
ments. There  are  191  companies  coming  under  the  board's  juris- 
diction and  these  companies  are  compelled  to  bear  a  large  increase  of 
taxation.  The  total  appraisement  of  the  telephone  companies  was 
fixed  at  $6,819,552,  an  increase  of  $1,775,973  over  last  year.  The 
increase  is  largely  due  to  the  building  of  additional  lines,  the  rate 
of  assessment  and  valuation  of  individual  companies  having  been 
increased  in  many  cases.  The  assessment  and  valuation  of  telephone 
property  by  the  board  is  exclusive  of  real  estate,  structures,  machinery 
and  appliances.     These  are  subject  to  local  taxation. 

There  is  a  total  of  127.287.54  miles  of  telephone  wire  in  operation 
in  the  State.  The  lowest  assessment  against  any  company  is  $5 
per  mile,  and  the  highest  is  $600  per  mile.  The  telephone  com- 
panies throughout  the  State  will  generally  pay  increased  taxes  under 
the  assessment.  The  Central  Union  was  raised  $2  a  mile,  bringing  its 
assessment  up  to  $56  a  mile.  The  company  has  built  nearly  2,600 
miles  of  line  and  tkis  will  bring  its  total  appraisement  up  to  $3,135,290, 
an  increase  over  last  year  of  $801,559.  The  New  Telephone  Company 
will  pay  taxes  on  $196,250,  an  increase  of  $9,750.  The  increase  is 
made  up  because  of  the  additional  mileage,  as  the  rate  was  reduced 
from  $150  to  $140  per  mile.     The  appraisement  of  the  New  Long- 


Hutance  company  remains  ul  $25  a  mile.    With  the  increased  mileugc 
this  will  briiiK  II'  .■i|>praisement  up  to  $3X3,3^0. 

The  telrijiapli  coiiipanic!>'  uskcssmcnts  were  reduced  $552,201.  The 
Western  Union  rcduclion  was  the  greaicst.  Its  assessment  of  $57 
a  mile,  us  fixed  last  year,  was  reduced  tu  $40  per  mile.  With  an 
increase  of  nearly  4,000  miles  of  line,  its  assessment  will  be  reduced 
$S03,2f<o.  The  I'ustal  Trlcgraph  Company's  reduction  is  $.}o,302,  or 
$5  per  mile.  These  rediuiinns  were  made  on  the  plea  of  decreasina 
business  due  to  telephone  competition. 


CURRENT  NEWS  AND  NOTES. 


N.rilOX.IL  1:IJ-XII<IC  LIGHT  ASSOClATlUN .-Ur.  La 
Kue  Vredenburgh  has  accepted  an  appointment  as  reporter  on  ad- 
vertising methods,  and  will  present  at  the  twenty-seventh  conven- 
tion of  the  National  Electric  Light  Association,  to  be  held  in  Boston 
next  May,  a  very  elaborate  report  of  the  most  novel  and  striking 
features  in  this  department  of  electric  lighting.  Mr.  Vredenburgh 
is  in  charge  of  the  Ldison  Llectric  Illuminating  Company's  exhi- 
bition department  in  Boston,  which  is  one  of  the  most  complete 
of  the  kind  in  this  country.  The  Wrinkle  Department  will  be  in 
charge  of  Mr.  Charles  H.  Williams,  of  the  Madison  Gas  &  Electric 
Company,  Madison,  Wis.  This  department  was  suggested  by  Past 
President  Dolierty,  and  it  is  safe  to  say  that  the  efforts  of  Mr.  Wil- 
liams will  continue  the  value  and  interest  which  this  important  de- 
p.irtnKMit  has  had  to  the  members  of  the  association. 

11  IRELESS  lELEGk. Win  .—Mr.  James  T.  Allen,  examiner  in 
the  United  States  Patent  Office,  and  the  well-known  compiler  of 
patent  digests,  is  engaged  in  compiling  a  digest  to  embrace  the  United 
States  patents  for  wireless  telegraphy  under  15  subdivisions  from 
1,789  lo  date.  The  work  is  to  include  the  full  drawings,  specifications, 
claims  and  also  a  list  of  the  references  cited  while  the  applications 
were  being  examined,  and  in  interferences  and  decisions.  The  great 
merit  of  Mr.  Allen's  previous  publications  is  an  indication  of  what 
may  be  expected  in  this  latest  work,  which  should  be  of  the  greatest 
value  to  all  those  interested  in  the  subject  of  wireless  telegraphy. 
Those  desiring  fuller  information  should  address  Mr.  J.  T.  Allen, 
Room  321,  United  States  Patent  Office. 


MARCONI  GOING  TO  ST.  LOUIS.— Mr.  Marconi  has,  accord- 
ing to  the  IVall  Street  Journal,  decided  to  go  to  St.  Louis  on  the 
invitation  of  the  Executive  Committee  of  the  St.  Louis  Exposition, 
tendered  through  Gov.  Francis.  After  several  days  he  expects  to 
return  10  Cape  Breton,  there  to  begin  the  work  of  installing  his 
new  inventions,  by  means  of  which  the  height  of  the  towers  neces- 
sary for  transatlantic  transmission  will  be  reduced  over  50  per  cent. 
It  is  his  intention  hereafter  to  divide  his  time  about  equally  between 
the  English  and  American  stations  for  the  purpose  of  securing  the 
equipment  and  perfection  of  the  same  for  the  commercial  transmis- 
sion of  messages  across  the  Atlantic.  "My  consultation  with  Mr. 
Edison,"  Mr.  Marconi  says,  "was  highly  satisfactory,  and  will,  I 
hope,  be  productive  of  good  results.  I  am  highly  pleased  with  Mr. 
Edison's  hearty  co-operation  in  the  matter  of  the  development  of 
my  system,  and  certainly  expect  the  very  best  results  will  be  obtained 
therefrom.  The  Marconi  Company  now  has  the  expert  services  of 
the  leading  men  in  this  line  of  thought  in  the  world,  in  addition  to 
my  own.  The  question  of  interference,  of  which  so  much  has  been 
made  by  the  press,"  Mr.  Marconi  continues,  "is  one  which  is  really 
entitled  to  no  serious  consideration.  Efforts  to  impede  the  oper- 
ation of  the  wireless  system  can  only  be  compared  to  the  efforts 
of  persons  to  destroy  telegraphic  communication  between  two  points 
by  grounding  the  wires.  It  is  an  operation  which  may  be  conducted 
in  safety  for  a  short  time,  but  sooner  or  later  detection  and  punish- 
ment follow.  It  is  not  a  very  satisfactory  thing  for  a  corporation 
or  an  individual  to  spend  money  merely  for  the  prevention  of  an 
accomplishment  by  some  rival  whom  they  cannot  meet  in  a  fair 
competitive  field,  and  will  not  be  persisted  in  very  long  in  the 
absence  of  any  profit  arising  from  such  action.  It  is  the  policy  of 
the  Marconi  companies  to  go  quietly  about  their  own  affairs,  without 
attempting  to  impede  or  annoy  by  placing  obstacles  in  the  way  of  its 
so-called  rivals,  and  we  believe  that  this  policy  will  in  the  long  run 
win  out." 


Skptember  12,  1903, 
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TROLLEY  CURRENT  COLLECTOR.— i\  patent  granted  August 
25  to  R.  A.  Emil  Huber,  of  Zurich,  Switzerland,  describes  a  trolley 
current  collector  consisting  of  a  curved  arm  having  a  motion  in  a 
plane  at  right  angles  to  that  of  the  trolley  line.  The  arm  is  mounted 
on  the  side  of  the  car  near  the  top,  the  table  carrying  it  being  capable 
of  vertical  adjustment  by  means  of  a  screw  spindle.  The  curved  arm 
can  take  a  iX)sition  suitable  for  making  contact  with  a  trolley  wire 
above  the  center  of  the  car  or  one  alongside  the  car,  or  in  any  location 
intermediate  of  these  liiuits. 


MASSENA-MONTRTAL  TRANSRUSSION.— It  is  stated  that 
the  city  of  Montreal  is  to  have  a  new  power  company,  through  the 
efforts  of  Mr.  McLea  Walbank,  formerly  managing  director  of  the 
Lachine  Hydraulic  Power  Company.  The  company  promoted  by 
Mr.  Walbank  will  bring  in  the  power  from  Massena,  N.  Y.,  and, 
according  to  the  survey  made,  the  distance  from  the  power  there 
to  the  distributing  station  in  Montreal  will  be  78  miles.  The  exam- 
inations already  made  show  that  between  25,000  and  40,000  hp  can 
be  secured  according  to  the  location  that  is  secured.  The  announce- 
ment is  made  that  Mr.  Walbank,  who  is  now  in  London,  England, 
has  been  successful  in  securing  the  capital  necessary  to  organize  the 
new  company. 


MORE  IMPROVEMENTS  AT  NIAGARA  FALLS.— The  upper 
power  district  at  Niagara  Falls,  N.  Y.,  is  to  receive  another  impetus, 
in  the  increase  of  the  plant  of  the  Oldbury  Chemical  Company,  which 
is  about  to  build  four  separate  factory  buildings  on  the  property 
directly  opposite  the  present  plant.  Contracts  have  already  been  let, 
and  the  work  will  be  started  immediately.  These  buildings  will  be 
of  regulation  factory  building  height,  about  45  ft.  in  width,  and  from 
100  to  125  ft.  in  length,  and  will  cost  from  $20,000  to  $25,000.  They 
will  be  constructed  of  brick  and  iron,  and  the  work  will  be  pushed 
forward  rapidly.  The  Oldbury  Company  is  now  rebuilding  the 
structure  recently  destroyed  by  fire,  and  also  erecting  a  new  office 
building.  When  all  its  additions  are  finished,  their  plant  will  be  one 
of  the  city's  largest  industries. 


RADIUM  FOR  TESTING  GEMS.— The  American  Museum  of 
Natural  History  in  New  York  City  has  received  a  qKBiitity  of  radium 
which  is  not  very  large,  but  the  radioactive  power  of  which  is  second 
to  none  in  this  country.  It  was  given  to  the  Museum  by  Mr.  Edward 
D.  Adams,  whose  immediate  object  is  to  enable  George  F.  Kunz, 
the  gem  expert,  and  Dr.  Charles  Baskerville,  of  the  University  of 
North  Carolina,  to  carry  on  some  experiments  with  gems.  Mr. 
Kunz  is  very  much  interested  in  discovering  the  properties  of  the 
new  gem,  Kunzite,  which  is  named  for  him,  as  noted  recently  in  these 
columns.  It  is  reported  that  this  gem  is  very  phosphorescent  when 
exposed  to  the  radium  rays.  A  beginning  has  been  made  in  the  ex- 
amination of  the  Bement-Morgan  and  Morgan-Tiflfany  collections 
of  gems  with  the  X-ray  and  radium  rays.  .\  report  of  the  results  will 
soon  be  made  in  a  special  publication  of  the  museum.  The  specimen 
of  radium  which  has  been  imported  for  the  museum  is  of  300,000 
radioactivity. 


ALL-ENGLISH  TELEGRAPH  AROUND  THE  WORLD.— At 
the  recent  meeting  in  Canada  of  the  Congress  of  the  Chambers  of 
Commerce  of  the  British  Empire,  a  resolution,  offered  by  Sir  Sand- 
ford  Fleming,  of  Ottawa,  was  adopted  expressing  the  opinion  that 
all  the  self-governing  British  communities  around  the  globe  should 
be  united  by  a  continuous  chain  of  state-owned  telegraphs.  In  mov- 
ing the  resolution  Sir  Sandford  said  that  there  should  be  a  con- 
tinuous chain  of  state-owned  electric  telegraph  girdling  the  einpirc 
and  encircling  the  globe  so  that  in  the  event  of  interruption  from 
any  cause,  telegraphic  communication  may,  nevertheless,  be  main- 
tained by  sending  messages  in  the  opposite  direction  ;  that  submarine 
portions  be  laid,  for  better  security,  in  deep  water;  and  that  no  part 
of  the  electric  telegraph  circle  touch  land  which  is  not  British. 
The  new  Pacific  cable  is  regarded  as  part  of  the  chain.  The  cost 
involved  in  completing  the  whole  scheme  is  estimated  at  about  $20.- 
000.000.  It  would  be  owned  by  Great  Britain,  Canada,  New  Zealand, 
Australia,  India  and  South  .\frica. 


If  the  material  should,  mdecd,  realize  the  eminently  satisfactory  re- 
ports which  have  so  far  been  obtained,  there  ought  to  be  a  very  large 
market  for  this  product,  especially  in  view  of  the  ever-increasing 
demand  and  the  shrinking  supply  of  the  natural  product.  A  well- 
known  European  expert  is  quoted  as  saying:  'I  have  recently  had 
an  opportunity  of  seeing  some  further  results  obtained  by  the  German 
post  office  with  submarine  and  land  cables  insulated  with  this  new 
dielectric,  and  the.se  results  fully  bear  out  the  claims  made  by  the 
inventor  for  the  favorable  qualities  of  his  products.'  It  is  especially 
worth  noting  that  this  official  report  amounts  to  a  complete  confir- 
mation of  the  extremely  favorable  properties  of  the  new  gutta  percha 
as  regards  its  high  insulation  resistance  and  an  inductive  capacity 
considerably  lower  than  that  of  the  natural  product." 


■'A  DIABOLICAL  MACHINE."— An  amusing  story  is  told  of 
the,  failure  of  an  attempt  to  establish  a  telephone  service  at  Saint- 
Etienne  des  Gres,  situated  in  the  Tarascon  district  of  France.  The 
necessary  apparatus  had  been  packed  all  ready  to  start  for  the  village 
when  the  carter  heard  that  the  inhabitants,  being  under  the  odd  im- 
pression that  the  invention  was  the  work  of  the  Evil  One,  were  de- 
termined to  oppose  its  entry,  and  were  resolved  to  arm  themselves 
with  their  agricultural  implements  and  to  make  a  fight  of  it.  The 
man  said  that  he  was  willing  to  confide  his  cart  and  its  contents  to 
the  electricians,  but  that  as  for  himself  he  would  not  risk  his  life 
in  such  an  adventure.  A  telegram  was  forwarded  to  Marseilles  ask- 
ing for  instructions,  and  the  reply  came  that  the  cart  was  to  be  left 
at  Tarascon.  What  the  sequel  to  the  present  deadlock  will  be  re- 
mains to  be  seen ;  but  meanwhile  the  good  people  of  Saint-Etienne  des 
Gres  stoutly  declare  that  they  will  have  nothing  to  do  with  the  tele- 
phone, which  is  "a  diabolical  machine."  Is  this  another  hoax  on  the 
provencal  district  which  so  bitterly  resented  Daudet's  "Tartarin  de 
Tarascon  ?" 


5.  R.  A.  N.  Y. — The  twenty-first  annual  meeting  of  the  Street  Rail- 
way Association  of  the  State  of  New  York  is  to  be  held  at  the  Yates 
Hotel,  Syracuse,  N.  Y.,  on  October  6  and  7.  The  meeting  is  called 
a  month  later  than  usual  on  account  of  the  close  pro.ximity  of  dates 
of  the  American  Street  Railway  Association  meeting  at  Saratoga. 
In  view  of  the  change  of  dates  the  Executive  Committee  of  the  State 
association  appreciate  the  necessity  of  even  a  more  determined  effort 
than  they  have  put  forth  heretofore  to  secure  the  desired  large  and 
representative  attendance  of  both  street  railway  and  supply  men. 
An  unusually  interesting  meeting  is  anticipated.  Numerous  papers 
upon  important  street  railway  subjects  will  be  presented  and  topics 
of  general  interest  and  profit  will  be  thoroughly  discussed.  In  addi- 
tion to  the  business  features  of  the  meeting  an  excellent  programme 
of  entertainment,  including  the  annual  dinner  on  Tuesday  evening, 
October  6,  has  been  arranged  by  the  local  committee.  Mr.  G.  Tracy 
Rogers,  of  Binghainton,  is  president. 


ARTIFICIAL  GUTTA  PERCHA.-Mr.  O.  J.  D.  Hughes,  United 
States  Consul-General  at  Coburg,  Germany,  says :  "A  new  concern 
has  been  started  in  England,  with  a  branch  in  Germany,  to  manu- 
facture artificial  gutta  percha  under  "Gentzsch"  patents  and  rights. 


GOVERNMENT  OWNERSHIP.— Mr.  R.  T.  Snedeker,  of  Kan- 
sas City,  an  ardent  supporter  of  the  single-tax  theory,  recently  wrote 
a  letter  to  Charles  Francis  Adams,  of  Boston,  on  the  question  of 
municipal  ownership  of  street  railway  lines.  Mr.  Adaius's  letter  in 
reply  to  Mr.  Snedeker  is  as  follows :  "I  can  only  say  that,  as  the 
result  of  careful  official  examination  on  my  part,  I  have  never  yet 
found  in  Europe  anywhere  a  case  of  municipal  or  public  transporta- 
tion worthy  of  an  instant's  consideration  as  compared  with  our  own. 
Whatever  complaints  you  may  make  of  it — private  monopoly  and 
all  that — we  here  in  America  do  things  in  the  transportation  line 
which  in  Europe  they  do  not  even  dream  of.  Under  the  circum- 
stances do  not  look  for  sympathy  from  me  in  a  movement  in  that 
direction.  The  fact  is,  when  it  comes  to  handling  private  business, 
any  and  every  government  is.  in  my  opinion,  utterly  incompetent, 
whether  it  is  water  system,  schools,  railroads,  telegraphs,  post  offices- 
or  what  not.  Every  time  private  enterprise  would  do  it  four  times 
as  well,  at  about  half  the  cost.  So  far  as  I  know,  experience  is 
tuiiform  in  this  respect.  Look  at  our  school  system.  It  is  one  mass 
of  jobbery  from  beginning  to  end.  The  politicians  and  jobbers  are 
always  worming  into  them.  If  you  are  looking  for  another  object 
lesson,  study  the  Government  Printing  Office  at  Washington.  Every 
document  published — lumbering,  climisy,  useless— costs  notoriously 
twice  what  it  would  cost  if  issued  by  a  private  press.  And  the  Post 
Office.  Just  look  at  the  system  of  fraud,  bribery  and  stealing  now 
being  brought  to  light.  Please  don't  talk  to  me  of  doing  business 
through  governmental  machinery.  It  is  one  colossal  exhibition  of 
waste,  extravagance  and  incompetency." 
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GllKM.IX  UKill  Sl'Llil)  Tl<AlNS.-T\\e  German  Reichstag 
has  v(itc-il  $7o,(xx)  fur  a  new  track,  to  be  laid  upon  tlie  Hcrlin-Zosscn 
line,  for  iniincdialo  exiK-riincnls  with  electric  trains.  This  is  the 
outcome  of  the  late  well  known  experiments,  during  which  a  train, 
for  a  lirief  period,  attained  a  speed  of  nearly  a  hundred  miles  an  hour. 


.IN  OUNCI-:  Ol-  K.lDIUM.—AccoriUn^  to  the  .Inglo-Indtan 
lii-iinc.  it  having  l>«n  calculated  that  the  energy  stored  up  in  one 
gram  of  radium  is  suflicient  to  raise  500  tons  weight  a  mile  high,  an 
ounce  would,  iliereforo,  sutVice  to  drive  a  5l>  hp  motor  car  at  the 
rale  of  thirty  miles  an  hour  around  the  world.  The  calcidator  evi- 
dently confused  intrinsic  cncrKV.  wiilt  capacity  for  transfornung 
enernN. 


Mi)l>l'.l\\'  SCri-.XCr.  CI.UB.—Ou  Septomher  8  there  will  be  a 
general  uiscussion  of  the  subject  ol  electric  elevators  before  the 
Modern  Science  Club,  1^5  South  Elliott  Street,  Brooklyn,  N.  Y.,  and 
some  short  papers  on  the  theme  are  to  be  read.  On  September  22 
Mr.  J.  A.  Anderson  will  give  a  lecture  on  the  Eastern  Power  Station 
of  the  Brooklyn  Rapid  1  ransit  Company.  Mr  R.  Henderson  is 
secretary  of  the  club. 


llIIiliLLSS  TELEGRAPH  CONVENTION.— .\  cablegram  from 
Berlin  reports  that  tlie  delegates  of  nearly  all  the  countries  which 
participated  in  the  recent  International  Congress  of  Wireless  Teleg- 
raphy in  that  city,  whose  sessions  were  secret,  favored  international 
control  of  wireless  telegraphy  and  advocated  that  no  land  station 
shall  refuse  to  take  a  message,  if  comprehensible,  from  any  ship  using 
a  system  diiTerent  from  liiat  of  the  company  owning  the  station. 


IVESTON  STANDARD  CELL— In  referring  to  tlie  Weston 
cadmium  cell  in  an  editorial  in  our  issue  of  August  22  entitled  "The 
Legalized  Standard  of  E.  M.  P.,"  by  a  slip  of  the  pen  this  cell  was 
stated  to  be  a  zinc-cadmium  combination.  As  is  well  known,  in  the 
Weston  cell  the  zinc  of  the  Clark  cell  is  replaced  by  cadmium,  the 
other  element  in  each  being  mercury.  Correctly  speaking,  the  Wes- 
ton ceil  is  a  cadmium,  amalgam-cadmium,  sulphate-mercury  com- 
Jjination. 


LXI'LUITING  roj'UCATAI'ETL  ELECTRIC  ALLY. -\\.  is 
!itnt<-<l  from  the  City  of  Mexico  that  the  American  syndicate  which 
has  just  closed  negotiations  for  the  purcl-asc  of  I'opocalapetl  vol- 
cano from  Gen  (Jasper  Saiidie/  (Jchoa  plans  to  spend  several  mil- 
lion dollars  in  making  their  purchase  of  commercial  value.  It  is 
saiil  tli;it  in  addition  to  the  construction  of  a  cog-wheel  railroad 
from  the  base  to  the  mouth  of  its  crater,  a  hotel  will  be  built  on  its 
sununit  at  an  altitude  of  iK,o<x)  feet.  The  most  nnportant  adjunct 
of  the  proposed  enterprise,  however,  is  the  establishment  of  a 
gigantic  electric  power  plant  on  Mount  IxtaccihuatI  volcano.  The 
syndicate  has  aeijuiied  \alii.ilile  water  rights  on  the  latter,  and  the 
power  will  be  transnutted  to  .Mount  I'opoeatapetl  and  used  lo  oper 
ate  the  cog-wheel  roail  :iimI  Hie  hoisting  machinery  which  is  to  be 
installed  to  get  the  sulphur  out  of  the  crater.  It  is  also  proposed 
to  construct  electric  elevators  in  the  crater  by  which  sightseers  may 
descend  seteral  thousand  feet  and  t<et  a  view  by  electric  light  of  the 
great  subterranean  cavity.  An  electric  elevator  running  "several 
thousand  feet"  would  be  worth  going  anywhere  to  see. 


A  LIGHTNING  CONDUCTOR.— An  interesting  episode  is  thus 
■noted  by  the  St.  Louis  Globe  Democrat:  "Some  kind  of  a  memorial 
should  be  presented  to  the  engineer  of  the  cogwheel  railroad  on 
Pike's  Peak.  Being  struck  by  lightning  and  stripped  of  his  cloth- 
ing, he  calmly  attired  himself  in  a  Navajo  blanket  and  continued 
his  duties.  We  must  ever  feel  an  unquenchable  admiration  for  such 
sprightly  unconcern.  It  is  quite  customary  when  struck  by  light- 
ning to  make  a  great  fuss  about  it ;  to  demand  the  services  of  every- 
body in  the  neighborhood  for  our  resuscitation  and  to  bring  the  busi- 
ness we  may  have  had  in  hand  to  a  dead  standstill." 

INTERNATIONAL  WIRELESS  TELEGRAMS.— A  special  dis- 
patch from  Washington,  of  September  3,  says:     "The  final  protocol 
of   the    international    wireless   telegraph    conference,   held   in    Berlin 
last  month,  was  made  public  to-day  at  the  State  Department.     Gen. 
•Greely  was  chairman  of  the  American  commission.     This  commis- 
sion had  no  authority  to  make  any  agreement  for  the  United  States, 
but  the  protocol  embodies  in  most  of  the  essential  features  the  views 
expressed  by  the  American  commissioners.     Another  conference  will 
be  held,  and  if  all  delegates  have  full  powers  the  protocol  no  doubt 
will   be  embodied   in   a  treaty   for  the   government   of  international 
wireless  telegraph  communication. 


R6NTGEN  R.IV  TANNING.— It  is  stated  from  Cincinnati  that 
experimenting  has  resulted  in  the  discovery  of  a  process  of  tanning, 
by  means  of  which  hides  can  be  transformed  into  leather  in  a  short 
time  by  the  use  of  the  X-ray.    The  hides  will  be  soaked  in  lime  for 

the  sep.iration  of  the  fibres  and  removal  of  the  hair,  as  is  done  now. 
When  this  has  been  completed,  which  usually  reciuircs  about  four 
days,  the  hides  will  be  soaked  in  a  solution  of  certain  chemicals,  a 
part  of  the  invention,  for  about  two  hours,  and  will  then  be  ex- 
posed to  the  X-rays  for  about  fifteen  or  twenty  minutes,  which  will 
thoroughly  tan  them.  The  finishing  will  then  proceed  in  the  way 
ciniiloycd  at  present.  Under  the  new  system  the  chemicals  absorbed 
1)N  the  liides  during  the  two  hours'  soaking  are  said  to  be  decom- 
posed by  the  X-ray  in  less  than  half  an  hour.  After  the  hides  have 
been  soaked  in  the  solution  they  are  put  on  a  highly  polished  steel 
I)laie  and  a  series  of  three  tubes  diffuse  the  rays  upon  their  entire 
surface.  They  remain  in  this  state  for  about  twenty  minutes,  when 
they  are  ready  to  finish  as  usual  into  enamel,  patent  leather  or  any 
desired  article.  The  great  difficulty  which  the  inventors  met  was  to 
obtain  a  ray  suflSciently  strong  to  penetrate  the  entire  hide.  Now, 
twenty  hides,  one  on  top  of  the  other,  can  be  "rayed"  at  once.  The 
inventor  asserts  that  not  only  will  this  new  process  reduce  the  time 
necessary  for  tannmg  from  four  months  to  four  days,  but  it  will 
also  reduce  the  cost  of  manufacture  fully  75  per  cent.  As  if  this 
advantage  were  not  sufficient,  it  is  added  that  the  cost  of  fitting  up 
a  plant  necessary  for  the  working  of  the  process  is  only  one-fourth 
the  cost  of  erecting  a  plant  under  the  present  system. 


THE  RAOUL  SUBMARINE.— The  Lake  submarine  boat  for 
sponge  and  pearl  fishing  is  familiar  to  Americans.  Experiments 
are  now  being  made  at  La  Goulette,  Tunis,  with  a  vessel,  invented 
by  Abbe  Raoul,  the  Vicar-General  of  Carthage.  It  is  made  of  steel, 
■and  resembles  a  huge  porpoise.  The  entrance  to  the  central  chamber 
iis  hermetically  closed  by  a  heavy  lid  fastened  with  screws,  and  the 
occupants  survey  their  surroundings  through  four  portholes.  A 
long  spear  terminating  in  a  grappling  hook,  worked  from  the  interior, 
seizes  the  sponge  and  deposits  it  in  a  net  at  the  side  of  the  vessel. 
The  craft  is  propelled  by  accumulators  through  a  cable  attached  to 
a  vessel  on  the  surface,  with  which  it  is  also  in  communication  by 
telephone.  It  is  lighted  by  electricity,  and  a  lamp  hanging  in  the 
bow  lights  up  the  water  bed  for  the  sponge  fisher. 


Letter  to  the  Editors. 

Wireless  Reporting  of  the  Yacht  Races. 

To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — The  history  of  reporting  the  recent  international  yacht  races 
by  wireless  has  demonstrated  what  was  already  apparent  to  most 
experts — the  advantage  of  powerful  apparatus ;  the  incontestable 
superiority  of  the  telephone  receiver  over  the  coherer  and  tape,  and 
that  certain  ancient  traits  of  human  nature  will  crop  out  in  any  new 
field  of  competition. 

As  was  to  be  expected,  the  syntonic  system  of  which  much  has 
been  heard  of  of  late  years,  seems  to  have  failed  more  or  less  com- 
pletely under  the  attack  of  a  lO-hp  outfit  on  board  a  brick  schooner. 
Yet  with  skilled  operators  using  a  responder  and  telephone,  it  was 
possible  to  easily  read  either  of  three  different  transmitters  so  long 
as  these  differed  essentially  in  spark  frequency,  speed  and  style  of 
sending.  W^ith  the  syntonic  device  which  I  have  been  using  of  late, 
it  is  practical  to  cut  out  all  but  the  desired  signal,  or  at  least  reduce 
the  interfering  sound  to  the  desired  extent.  I  am  at  work  on  further 
perfections  of  this  method  by  which  all  but  the  most  powerful  at- 
mospheric disturbances,  such  as  from  an  electric  storm  directly  over- 
head, conditions  or  interference  which  would  render  any  telephone 
or  telegraph  line  inoperative,  can  be  cut  out  from  the  receiving  in- 
strument. 

While  it  is  well  for  lawyers  at  this  time  to  consider  carefully 
means  for  prevention  of  malicious  interference  with  commercial 
wireless,  especially  when  the  interference  is  on  a  boat  outside  the 
three-mile  limit  (conditions  which  will  obviously  require  special  and 
international  legislation),  it  is  more  fitting  for  the  wireless  expert  to 
devote  his  attention  to  the  technical  and  scientific  remedies  rather 
than  to  howl  for  the  aid  of  the  law. 


September  12,  1903. 
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The  company  that  had  the  most  to  say  against  wilful  interference 
during  the  races  have  been  only  getting  a  taste  of  their  own  medicine ; 
when  news  of  as  vital  and  widespread  interest  as  that  of  the  Erin's 
approach  to  these  shores  was  being  received  at  our  Coney  Island 
station,  the  Marconi  operator  at  Babylon  kept  his  key  depressed  for 
minutes  at  a  time  in  a  futile  attempt  to  break  up  communication. 

Our  stations  at  Block  Island  and  Point  Judith,  through  which  the 
Providence  Journal  is  publishing  a  daily  newspaper  on  Block  Island, 
frequently  note  apparent  attempts  at  unnecessary  interference  from 
Sagaponack  and  Nantucket,  yet  the  service  there  has  been  maintained 
from  the  start  uninterrupted  by  these  neighbors  or  by  any  passing 
boats,  and  from  2,000  to  4,000  words  are  transmitted  regularly  each 
night. 


The  same  brick  schooner  tactics,  more  relentlessly  pursued  than 
at  the  yacht  races,  have  been  practised  at  the  Chicago  stations  of 
the  English  company  for  some  time,  and  it  is  not  without  thought  of 
the  Pharisees'  unworthiness  to  "cast  the  first  stone"  that  we  listen 
to  the  charge  of  unfairness. 

The  past  two  years  has  demonstrated  that  the  De  Forest  system 
has  little  to  fear  from  interference  from  stations  in  legitimate  com- 
mercial rivalry,  and  the  yacht  race  incident  has  furnished  in  this 
country  an  object  lesson  similar  to  that  which  Mr.  Maskelyn  has 
recently  contributed  in  England.  It  should  serve  as  a  stimulus  to 
more  refinement  in  wireless  syntony  and  courtesy  than  practice  has 
in  some  cases  hitherto  shown. 

New  York  City.  •  Lee  De  Forest. 


Dynamos,  Motors  and  Transformers. 

Dielectric  Hysteresis  Loss  and  Capacity  of  High-Tcnsion  Machines. 
— Holitscher. — A  long  Article,  in  which  the  author  gives  the  results 
of  an  investigation  to  determine  the  hysteresis  loss  in  the  micanite 
tubes  of  high-tension  machines,  carried  out  with  a  500-hp  polyphase 
synchronous  motor  of  10,000  volts.  The  method  consisted  in  con- 
necting one  terminal  of  the  high-tension  winding  of  a  transformer 
with  the  iron  of  the  machine  to  be  tested,  while  the  other  terminal 
is  connected  to  the  coils  of  the  machine.  The  individual  phases  are 
arranged  parallel  to  each  other  at  the  connected  end,  while  the  other 
end  is  left  open.  The  machine  acts  like  a  condenser,  one  layer  of 
which  is  represented  by  the  iron  surface  of  the  slots,  while  the  other 
layer  is  formed  by  the  copper  coil,  and  the  dielectric  by  the  micanite 
tubes.  The  experiments  were  carried  out  at  53.3  cycles,  with  volt- 
ages varying  from  5,000  to  21,500  volts.  The  watt  losses  in  the  low- 
pressure  winding  of  the  transformer  were  measured,  and  after  dis- 
connecting the  machine,  the  iron  losses  of  the  transformer  and  the 
losses  in  the  measuring  instruments  were  measured  under  the  same 
conditions.  By  subtracting  these,  the  hysteresis  loss  of  the  machine 
under  investigation  at  the  different  pressures  is  found.  The  author 
gives  the  results  of  his  investigation  in  detail,  with  the  curves.  He 
finds  that  the  losses  are  approximately  proportional  to  the  number 
nf  periods,  and  a  loss  from  leakage  by  conduction  can  be  neglected 
relatively  to  the  hysteresis  loss.  The  capacity  and  therefore  also 
the  dielectric  constant  of  the  material  under  investigation  (micanite) 
is  absolutely  not  a  constant  quantity.  It  changes  with  the  electro- 
-static  load  within  appreciable  limits.  On  account  of  the  lack  of 
knowledge  of  the  variation  of  the  capacity,  the  increase  of  the  dielec- 
tric hysteresis  loss  with  increasing  potential  cannot  be  determined  in 
advance.  The  usual  law,  hysteresis  loss  =1  C  E^  only  has  a  limited 
application,  with  materials  the  capacity  of  which  does  not  change, 
or  with  small  electrostatic  loads.  In  high-pressure  machines  with 
micanite  tubes,  the  dielectric  hysteresis  loss  at  higher  strains  of  the 
micanite  is  approximately  proportional  to  the  third  power  of  the 
tension.  In  the  determination  of  the  efficiency  of  a  high-tension 
machine,  the  dielectric  hysteresis  loss  can  be  neglected,  as  the  ma- 
terials are  mostly  quite  thick  on  account  of  safety  against  perfora- 
tion :  the  strain  is,  therefore,  small. — Elek.  Zeit.,  August  13. 

Hunting  of  Alternating-Current  Machines. — Hopkinson. — The 
conclusion  of  his  article  previously  noted  in  the  Digest.  The  theo- 
retical results  developed  in  the  first  part  have  been  confirmed  in  a 
general  way  by  experiments  on  a  small  alternating-current  motor, 
separately  e.xcited.  The  various  constants  of  the  machine  were 
determined  and  it  was  found  that  with  the  motor  connected  directly 
to  the  94  to  98  volts,  50-cycle  mains,  it  should  be  expected  to  be 
violently  unstable;  this  was  found  to  be  the  case.  When  the  machine 
was  connected  directly  to  the  mains  as  a  motor  with  an  e.xciting  cur- 
rent of  30  or  more,  it  very  rapidly  developed  oscillations  and  finally 
dropped  out  of  step  altogether.  The  oscillations  occurred  just  the 
same  whether  a  large  or  small  generator  was  working  at  the  power 
station.  They  were  not  affected  by  putting  heavy  rings  of  copper 
around  the  pole-pieces  in  addition  to  the  field  winding.     It  was  only 


by  reducing  the  field  current  to  13.5  and  loading  the  machine  with 
a  brake  until  the  applied  pow-er  was  about  1,800  watts,  that  the 
"hunting"  could  be  stopped.  By  inserting  self-induction  in  series 
with  the  motor,  the  violence  of  the  '"hunting"  could  be  gradually 
diminished ;  and  at  the  same  time  its  period  conld  be  gradually  in- 
creased from  about  0.35  to  0.45  second.  With  external  self-in- 
duction giving  a  total  reactance  of  about  3  ohms  and  resistance  of 
1.2  ohms,  the  stability  depended  on  the  load  and  on  the  exciting 
current ;  particulars  of  the  experiment  are  given.  Measurements 
and  calculations  of  the  coefficient  of  instability  and  the  damping 
coefficient  are  given.  The  effect  of  increasing  the  dimensions  of  the 
machine  on  the  results  obtained  is  also  discussed. — Lond.  Elec, 
.A.ugust  14. 

references. 
Design  for  a  i-Hfi  Self-Starting,  Single-Phase  Induction  Motor. — 
.\n  illustrated  article  giving  all  the  essential  features  of  a  self-starting 
induction  motor  capable  of  giving  one  brake  horse-power  on  a  single- 
phase  circuit  of  100  volts  and  125  to  133  cycles,  the  speed  of  the 
machine  depending,  of  course,  primarily  upon  the  frequency  of  the 
supply  current.  The  synchronous  speed  at  125  cycles  is  3,750,  and 
at  133  cycles  it  is  6,400  r.p.m.  The  drawings  are  all  dimensional, 
and  all  the  information  necessary  for  the  construction  of  the  motor 
is  contained  in  the  article. — Amer.  Elec,  August. 

Construction  of  Direct-Current  Machines. — Dick. — A  mathematical 
ariicle,  in  which  the  author  lays  down  some  conditions  and  formulas, 
which  illustrate  in  a  comprehensive  manner  the  changes  in  the  di- 
mensions of  the  armatures  with  different  mmibers  of  poles,  assum- 
ing a  certain  coefficient  of  air-induction  and  a  certain  form  of  the 
pole  shoes. — Zeit.  f.  Elek.,  August  16. 

Management  of  Alternating-Current  Machinery. — Hanchett. — A 
popular  discussion  about  running  alternators  in  series  and  parallel. — 
Central  Station,  August. 

Speed-Regulation  of  Direct-Current  Motors. — Rogers. — A  review 
of  several  methods  for  speed  control  of  stationary  and  traction 
motors. — Lond.  Elec.  Eng.,  August  14.  , 

Power. 

Electrical  Plant  Failures,  their  Origin  and  Prevention. — Campuell 
CoRMACK.— A  paper  read  before  the  English  Institution  of  Mining 
Engineers.  The  author  gives  an  analysis  of  the  break-downs  which 
have  occurred  to  several  thousand  electric  machines  ranging  in  size 
from  an  8oo-kw  dynamo  to  a  J/j-hp  motor,  the  period  of  observation 
extending  over  about  four  years.  He  gives  a  table  showing  the  rel- 
ative frequency  with  which  various  portions  of  dynamos  and  motors 
were  damaged,  when  break-downs  occurred.  He  finds  that  the 
mechanical  portions  were  responsible  for  25.05  per  cent.,  the  brush- 
gear, terminals,  connections,  etc.,  for  7.01  per  cent.,  the  field  magnet 
coils  for  10.16  per  cent.,  the  armatures  for  78.15  per  cent,  and  the 
commutators  for  33.6  per  cent.  When  the  accident  was  of  a  com- 
pound nature,  several  parts  being  injured,  each  is  included  in  the 
tabic.     The  failures  of  the  armature  constitute  the  largest  item.  29 
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per  cent,  under  tliis  licailint;  bcnig  due  to  liurning  out,  19,5  per  cent, 
were  due  to  ciirtliiuK  iIiihukIi  failure  of  innuhilioii  of  ilic  frame,  and 
15.0  per  cent,  to  breakage  of  tlie  wire.  A  second  table  shows  llie 
portions  of  the  niaciiincs  at  which  the  breakdowns  origuialed,  or 
the  portions  which,  by  being  faulty,  caused  the  break-down.  The 
items  iucludi  inechauical  portions,  ii.o.j  per  cent.;  brush  gear,  leads 
and  terminals,  8.0  per  cent.;  field  magnets,  8.58  per  cent.;  armature--, 
47.87  per  cent.;  commutators,  14.9  per  cent.;  starters,  4.7  per  cent.; 
unknown,  J.IJ  per  cent.,  and  various,  1.56  per  cent.;  these,  except 
the  last  three,  are  still  furtlur  subdivided.  A  third  table  shows 
the  causes  to  which  derangemenls  were  due,  39. 3()  lier  cent,  of  which 
arc  attributed  to  constructional  causes,  including  18.36  per  cent,  of 
bad  design.  7.4  per  cent,  perishing  of  insulation,  and  13.6  per  cent, 
bad  workmanship;  3.71  per  cent,  arc  conditional  causes,  1.37  per 
cent,  of  them  being  due  to  overloading,  i.S(>  per  cent,  to  overrating, 
and  0.78  per  cent,  to  unsuitability.  Maintenance  is  credited  with 
31.46  per  cent,  of  the  causes,  among  which  arc  dust  and  dampness, 
7.4  per  cent.:  rough  usage,  1.56  per  cent.,  and  defective  attention, 
22.5  per  cent.  There  are  7.05  per  cent,  accidental  and  unavoidable 
causes,  with  reasonable  care  in  construction  and  working,  unknown 
causes,  13.  i  per  cent.,  and  5.48  per  cent,  caused  by  faults  in  acces- 
sories. The  author  states  that  the  great  majority  of  the  faults  in 
design  appear  to  be  in  the  electrical  portions  of  the  machines,  and 
for  the  most  part  take  the  form  of  supplying  too  little  insulation, 
insufficient  insulating  ridges,  and  improper  arrangements  for  sup- 
porting the  eonductors  and  their  insulation.  The  author  is  afraid 
that,  owing  to  the  stress  of  competition,  a  number  of  designers  sac- 
rifice to  a  great  extent  reliability  to  cheapness,  particularly  in  the 
case  of  small  and  medium-size  motors,  the  tendency  being  to  design 
machines  having  higher  rises  of  temperature  than  experience  has 
shown  to  be  compatible  with  reasonable  durability  of  the  macliine. 
The  author  states  that  these  statistics  are  compiled  from  machines. 
the  superintendence  of  wliicli  i>  somewhat  better  than  the  average, 
and.  owing  to  the  elimination  of  a  number  of  very  bad  machines, 
the  plants  are  considerably  better  than  the  average.  The  results  are 
discussed  in  detail.— Lond.  Elec,  August  14 ;  reprinted  in  Eng.  News, 
September  3. 

Electrical  Driving  of  IVinding  Gears.— Hird.— A  paper  read  before 
the  recent  London  meeting  of  the  English  Institution  of  Mining 
Engineers.  The  author  first  discusses  the  Siemens-Halske  system 
of  electric  hoisting,  in  which  a  battery  of  accumulators  is  used  as 
an  equalizer  of  the  load.  He  then  describes  in  detail  the  Siemcns- 
Ilgner  system,  which  makes  use  of  a  high-speed  fiy-wheel  to  provide 
the  necessary  storage  of  energy.  The  system  consists  of  the  fol- 
lowing parts:  i.  a  motor  capable  of  furnishing  the  average  power 
required  by  the  w  inding  gear ;  it  may  be  a  three-phase  induction  or 
direct-current  motor;  2,  a  direct-current  generator,  which  furnishes 
the  current  for  this  motor,  the  machine  being  so  arranged  that  the 
excitation  of  its  field  is  variable  from  its  full  maximum  through  zero 
to  its  maximum  in  the  opposite  direction.  By  this  means  the  supply 
voltage  to  the  motor  can  be  varied  through  the  same  range ;  3,  a 
small  direct-current  machine  serving  as  exciter  for  the  generator  and 
the  winding-gear  motor.  This  special  exciter  is  necessary  to  insure 
stability  of  the  field,  which  could  not  be  attained  through  such  a 
wide  range  if  the  generator  furnished  its  own  exciting  current : 
4,  a  heavy  steel  fiy-wheel,  specially  designed  for  high-circumferential 
speeds,  so  as  to  store  a  large  amount  of  energy  in  proportion  to  its 
weight.  The  current  from  the  generator  is  taken  directly  to  the 
armature  of  the  motor  driving  the  winding  drum,  without  passing 
through  any  switches,  fuses  or  controlling  gear.  It  is  claimed  as 
one  of  the  special  advantages  of  this  system  that  no  manipulation 
of  the  heavy  main  current  is  required,  the  whole  of  the  control  being 
effected  by  light  switching  gear  dealing  only  with  the  small  currents 
for  exciting  the  field  magnets.  An  ingenious  automatic  system  of 
regulating  the  speed  of  Hoisting,  providing  amply  for  security  and 
guarding  against  misuse  or  negligence,  is  described  at  length.  The 
action  of  the  fly-wheel,  being  an  important  feature  of  the  system, 
is  discussed.  When  the  lift  commences,  the  power  is  at  first  sup- 
plied entirely  by  the  generating  station,  but  as  soon  as  the  demand 
has  become  greater  than  the  average,  the  motor  generator  begins  to 
slow  down  and  its  fiy-wheel  furnishes  the  excess  of  power  required ; 
as  soon,  however,  as  the  demand  for  power  has  again  fallen  below 
the  average,  the  motor-generator  begins  to  speed  up  again,  storing 
omergy  in  its  fly-wheel.  It  continues  to  do  so  after  the  completion 
of  the  trip  and  before  the  next  lift  begins,  drawing  this  power  from 
the  generating  station  and  providing  it  with  a  load  during  the  period 


ol  reiit.  The  author  then  lukcit  up  the  qucklion  of  steam  coiiituinp- 
iion,  actual  trials  ui  iite.'im  hoisting  eiiKinei  having  shown  a  con- 
sumption of  114  to  77  pounds  per  ctfective  hphour  under  ordinary 
condiliuni  of  operation.  With  a  fair  avaragc  ticani  consumption  of 
20  pounds  of  Hteain  per  electrical  hphour  and  assuming  an  efficiency 
of  only  50  per  cent,  of  Ihc  motor-generator,  he  deduces  for  the 
Siemens  Ilgiirr  system  a  steam  consumption  of  only  40  pounds  of 
steam  per  elTective  hphour  of  the  useful  loud.  No  negligence  of  the 
operator  can  appreciably  afTcct  this  figure,  as  the  steam  distribution 
in  the  cylinders  is  entirely  beyond  his  control.  The  author  states 
that  broadly  speaking  the  cost  of  an  electrical  winding  plant,  with 
motor  generator  and  all  controlling  devices,  would  be  about  tho 
same  as  that  of  a  good  modern  steam  winding  plant  of  the  same 
capacity. — Lond.  Elcc,  August  14.  •    • 

Electric  Motive  J'uivcr  in  Mines  and  Collteries. — Scorr.-  .A  long 
abstract  of  a  paper  read  before  the  South  Wales  and  Monmouthshire 
Institute  of  I'Inginecrs.  The  author  reviews  in  general  the  conditions 
of  electric  motive  power  and  calls  attention  to  the  employiiient  of  a 
suitable  starter.  The  (|uestion  of  insulation  is  then  taken  u])  and  the 
author  states  that  during  many  years  of  experimenting  he  has  found 
cables  insulated  with  bitumen  to  answer  best  for  mining  purposes. 
Motors  are  then  discussed  and  it  is  stated  that  the  polyphase  type 
of  motor  best  suited  for  mining  purposes  was  the  induction  motor. 
'fhW  squirrel-cage  motor  had  been  advocated  for  all  mining  work, 
but  in  the  author's  experience,  for  motors  over  10  np,  the  slip-ring 
motor  w  ith  cased  brush  gear,  was  far  more  satisfactory,  and  the  addi- 
tional risk  introduced  by  the  slipping  was  practically  negligible. 
As  to  the  best  type  of  generating  plant  suited  to  colliery  work,  the 
type  of  engine  most  favored  by  engineers  is  stated  to  be  the  hori- 
zontal slow-speed  coupled  compound.  The  pros  and  cons  for  high 
or  low-speed  engines  are  discussed  at  length,  as  is  also  the  question 
at  which  distance  frojn  the  boilers  it  becomes  better  practice  to 
adopt  an  electric  motor  in  place  of  a  steam  engine.  The  approximate 
cost  of  generating  electric  power  is  then  taken  up  and  figures  ob- 
tained in  actual  practice  on  a  large  scale  are  given.  The  other  in- 
cidental advantages  of  the  use  of  electric  power  are  set  forth  in  con- 
clusion.— Lond.  Elcc.  Eng.,  August  14. 

Boring  and  Turning  Mill  for  Electric  Generators. — A  well-illus- 
trated description  of  a  tool  recently  built  for  the  Allgemeine  Elec- 
Iricitats  Gesellschaft,  Berlin,  and  specially  designed  for  large  dynamo 
work.  Dynamo  housings  to  be  turned  are  mounted  on  an  outer  base 
plate,  which  surrounds  a  rotating  face  plate  with  four  tool-carrying 
columns.  In  turning  armatures,  the  arrangement  is  reversed,  the 
armature  being  bolted  to  and  rotated  with  the  face  plate  past  the 
stationary  tools  which  are  now  transferred  to  the  outer  fixed  plate. 
.Ml  the  setting  and  feeding  motions  are  accomplished  by  electric 
motors.  In  order  to  be  able  to  center  a  housing,  without  applying 
pressure  to  it  and  thus  cause  a  deformation,  an  arrangement  is  made 
by  which  the  face  plate  on  which  the  housing  rests  can  be  moved 
in  any  direction. — Lond.  Eng'ing,  Angus;  14. 

REFERENCES. 

Simple  Prony  Brake. — An  illustrated  article  describing  a  very 
simple  and  substantial  form  of  Prony  brake. — Amer.  Elec,  August. 

Motor-Driven  Mine  Hoist. — An  illustrated  description  of  a  small, 
compact  and  portable  machine.  The  motor  is  of  7}^  hp,  220  volts, 
drawing  at  full  load  a  current  of  30  amp.  The  controller  allows 
twelve  speeds  in  either  direction.— £ng^.  &  Min.  Jour.,  August  29. 

Traction. 

New  Single-Phase  System  for  Electric  Traction. — An  article  de- 
scribing the  Westinghouse  installation  for  the  Baltimore,  Washing- 
ton &  Annapolis  Electric  Raihvay.  The  type  of  motor  is  similar  in 
general  construction  to  a  direct-current  motor,  but  with  its  magnetic 
circuit  laminated  throughout  and  with  such  properties  that  it  can 
successfully  commutate  alternating  current.  Curves  for  the  power 
factor,  the  efficiency,  the  armature  speed  and  the  torque  are  given. 
The  motor  is  a  plain  series  motor,  which  can  be  operated  on  either 
alternating  or  direct  currents  and  will  have  the  same  torque  charac- 
teristics in  either  case.  Single-phase,  alternating  current  will  be 
supplied  in  the  operation  of  the  road  to  the  car  at  a  frequency  of 
16^3  cycles  per  second,  the  current  from  the  overhead  trolley  wire 
being  normally  fed  by  one  trolley  at  approximately  1,000  volts.  The 
alternating  current  to  the  car  is  carried  through  a  main  switch  or 
circuit-breaker  on  the  car  to  an  auto-transformer,  connected  between 
the  trolley  wire  and  the  return  circuit.     At  approximately  300  volts 
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from  the  ground  terminal,  a  lead  is  brought  out  from  the  auto-trans- 
former and  passes  through  an  induction  regulator  to  one  terminal 
of  the  motors.  For  starting  and  for  controlling  the  speed,  the  reg- 
ulator is  used  with  its  secondary  winding  in  series  with  the  motors. 
This  secondary  circuit  of  the  regulator  can  be  made  to  add  to  or 
subtract  from  the  transformer  voltage,  thus  raising  and  lowering 
the  voltage  supplied  to  the  motors.  The  range  of  voltage  at  the 
motor  is  to  be  varied  from  200  up  to  400  volts,  or  slightly  higher. 
The  transformer  will  supply  315  volts  and  the  secondary  regulator 
circuit  will  be  wound  to  generate  a  maximum  of  slightly  more  than 
100  volts.  There  will  be  four  motors  of  100  hp  each  on  each  car, 
the  full  rated  voltage  of  each  being  approximately  200  volts.  They 
will  be  arranged  in  two  pairs,  permanently  connected  in  parallel, 
each  consisting  of  two  armatures  in  series  and  two  fields  in  series. 
To  insure  equal  voltage  to  the  armatures  in  series,  an  equalizing 
action  is  obtained  by  the  use  of  a  small  auto-transformer,  connected 
permanently  across  the  two  armatures  in  series  with  its  middle  point 
connected  between  them.  The  fields  are  arranged  in  two  pairs,  with 
two  fields  in  series  and  two  in  multiple.  This  parallels  the  fields 
independently  of  the  armatures,  so  that  one  reversing  switch  may 
serve  for  the  four  motors  and  one  balancing  transformer  may  be 
used  across  the  two  pairs  of  armatures.  The  armature  and  field 
being  connected  in  series,  the  entire  current  of  the  field  passes 
through  the  armature  as  in  series  direct-current  motors.  The  motor 
has  eight  poles  and  eight  field  coils,  the  latter  wound  with  copper 
strap.  The  speed  is  appro.ximately  650  revolutions  at  200  volts.  The 
difficulty  of  sparking  has  been  overcome  by  so  constructing  the  motor 
that  the  secondary  or  short-circuit  current  in  the  armature  coil  is 
small,  and  the  commutating  conditions  so  nearly  perfect  that  the 
combined  working  and  secondary  currents  can  be  commutated  with- 
out sparking.  The  induction  regulator  or  controller  resembles  an 
induction  motor  in  general  appearance  and  construction,  the  primary 
winding  is  placed  on  the  rotor  and  the  secondary  or  low-voltage 
winding  on  the  stator.  The  rotor  also  has  a  second  winding,  which 
is  permanently  short-circuited  on  itself,  its  function  being  to  neu- 
tralize the  self-induction  of  the  secondary  winding  as  it  passes  from 
the  magnetic  influence  of  the  primary. — St.  R'y  Rev..  August  20. 

Modern  Railway  Pozver  Station. — Viall. — An  illustrated  article 
describing  the  new  high-tension,  alternating-current  installation  of 
the  Berkshire  Street  Railway  Company.  Three-phase  current  of 
I3..300  volts  is  generated  at  the  central  station  at  Pittsfield  and  trans- 
mitted directly  to  the  transmission  lines  without  the  use  of  step-up 
transformers;  one  sub-station  is  10  and  the  other  25  miles  distant. 
This  current  is  stepped  down  to  380  volts  for  use  at  the  two  300-kw 
rotaries  in  the  main  station  and  two  250-kw  rotaries  in  each  of  the 
two  sub-stations,  which  deliver  direct  current  at  600  volts  to  the 
trolley  wire.  The  main  generating  units  comprise  two  7S0-kw,  three- 
phase,  revolving-field  alternators  delivering  current  at  25  cycles  per 
second.  Each  alternator  is  excited  by  its  own  exciter  set,  consisting 
of  a  20-kw,  125-volt,  direct-connected  generator.  The  electrical 
equipment  of  both  of  the  sub-stations  is  identical.  The  transmis- 
sion lines  which  are  in  duplicate  are  all  bare  copper  wire  carried 
on  two  cross  arms,  one  circuit  being  carried  on  each  side  of  the 
pole.  Each  circuit  is  arranged  in  the  form  of  an  equilateral  triangle 
with  sides  18  in.  long.  The  insulators  for  the  high-tension  lines  are 
of  glass,  having  yyi-'m.  petticoats  and  supported  on  steel  pins  with 
glass  sleeves.  An  electric  signal  system  is  described  in  detail,  which 
is  used  on  the  line  to  show  whether  the  section  to  the  next  turn-out 
is  free  or  not. — Amer.  Elcc.  .August. 

Combined  Railway,  Lighting  and  Ice  Plant. — An  article  describing 
the  power  plant  of  the  Norfolk,  Portsmouth  &  Newport  News  Com- 
pany, at  Hampton,  Va.,  which  combines  a  railway,  lighting  and  ice- 
making  station.  The  station  is  designed  for  a  capacity  of  2,625  kw 
in  generating  machinery  and  two  40-ton  refrigerating  machines. 
There  are  three  alternating-current  machines  aggregating  1,300  kw, 
and  two  railway  units  with  space  for  a  third,  giving  a  total  of 
1,325  kw.  The  smaller  railway  set  comprises  a  tandem-compound 
engine  and  a  direct-connected,  325-kw  generator  run  at  100  r.p.m. 
The  second  railway  unit  has  a  cross-compound  Corliss  engine  and 
a  500-kw  generator  at  90  r.p.m.,  while  the  third  unit,  which  is  yet 
to  be  installed,  will  be  of  the  vertical  type  and  of  500-kw  capacity. 
Three  alternating-current  generators  furnishing  current  at  3.450  volts 
and  aggregating  a  capacity  of  1,300  kw,  comprise  the  lighting  and 
power  outfit.  One  cross-compound  engine  operating  at  120  r.p.m., 
and  two  tandem-compound  engines  running  at  150  r.p.m.,  are  directly 
connected  to  these  lighting  machines. — St.  R'y  Jour..  .-Vugust  i.^. 


Utica  &■  Mohawk  galley  Railway. — An  illustrated  description  of 
the  system.  At  the  Utica  sub-station  there  &re  three  550-kw,  oil- 
insulated,  self-cooling  transformers  connected  in  delta,  which  reduce 
the  20,000-volt  current  to  360  volts,  at  which  pressure  it  is  delivered 
to  one  500-kw  and  two  300-kw  rotary  converters.  The  rotaries  operate 
over  a  common  set  of  bus-bars  and  have  no  choke  coils  or  inductance 
in  the  alternating-current  leads.  They  deliver  600  volts  direct 
current,  which  is  sent  out  to  the  trolley  line.  In  case  of  trouble,  any 
transformer  can  be  disconnected  and  the  rotaries  operated  on  the 
remaining  two  transformers  connected  in  V.  The  arrangement  of 
the  apparatus  in  the  other  sub-stations  is  similar. — St.  R'y  Jour., 
-Uigust  2y. 

Motor  Trucks  for  the  New  York  Subway. — An  article  describing 
and  illustrating  the  design  of  the  motor  trucks  for  the  subway  equip- 
ment of  the  Interborough  Rapid  Transit  Company  of  New  York. 
Three  hundred  and  fifty  of  these  motor  trucks  will  be  built  far  the 
initial  installation;  half  of  them  will  carry  Westinghouse  and  the 
other  half  General  Electric  railway  motors,  of  200  hp.  Nose  sus- 
pension will  be  employed  in  all  cases,  with  a  different  arrangement, 
according  to  the  construction  of  the  motors.  Particulars  of  this 
construction  are  given.  The  trucks  will  be  unusually  heavy  and 
have  been  especially  designed  for  severe  service. — St.  R'y  four., 
.\ugust  15. 

Pneumatic  and  Electric  Locomotives  in  and  About  Coal  .Mines. — 
AcKERMANN. — A  short  paper,  with  discussion,  read  before  the  recent 
meeting  of  the  English  Institution  of  Mining  Engineers.  The  author 
enumerates  the  advantages  of  the  electric  locomotive  as  compared 
with  the  pneumatic;  it  is  smaller,  the  installation  of  the  system  is 
easier  and  its  efficiency  is  considerably  higher  than  the  latter.  In 
the  discussion  a  member  mentioned  the  fact  that  he  had  replaced  a 
70-hp  compressed  air  pump  by  a  12-hp  electric  pump  and  the  latter 
did  three  or  four  times  as  much  work  as  the  former. — Lond.  Elec, 
.August   14. 

REFERENCES. 

The  Hudson  I  'alley  .Railway. — A  description  of  this  line,  whose 
power  equipment  comprises  five  generating  stations,  combining  water 
and  steam  plants,  and  six  sub-stations. — St.  R'y  Jour.,  August  29. 

Shock  from  High-Voltage  Locomotives. — An  editorial  discussing 
the  possibilities  of  receiving  shocks  from  high-voltage  locomotives 
when  the  latter  are  run  on  rails  which  are  covered  with  sand  or  other- 
wi-se  partly  insulated :  in  such  a  case  there  is  a  dangerous  voltage 
lietween  the  frame  of  the  locomotive  and  the  ground,  and  per.sons 
eulering  the  locomotive  are  liable  to  receive  shocks. — St.  R'y  Jour., 
August  22. 

Progress  in  Underground  Electric  Railways  in  London. — A  short 
sketch  of  all  of  the  underground  electric  railways  in  London,  and 
particulars  of  the  power  station  of  the  Metropolitan  Railway,  which 
is  distinct  from  that  «f  the  Metropolitan  District  Railway.  The 
station  will  contain  four  3,soo-kw  steam  turbines,  directly-connected 
to  generators,  and  provision  has  been  made  for  an  extension  to  con- 
tain two  more  sets.  Power  will  be  distributed  at  11,000  volts  without 
the  use  of  step-up  transformers. — St.  R'y  Jour.,  August  29. 

The  Electric  .Motor  as  Railroad  Motor. — Niethammek.^.A  short 
review  of  recent  practice. — Zeit.  f.  Elek..  .August  i'). 

Overhead  Constructivn  for  Traction  JVork. — Welter. — .An  illus- 
trated description  of  the  overhead  arrangement  adopted  by  the  Trac- 
tion Company  at  Hagen,  Germany.  The  profile  adopted  for  the  wire 
has  a  broad,  flat  shape.  Protective  measures  taken  against  contact 
with  telephone  wires  are  described,  as  is  also  a  complicated  con- 
struction at  a  railroad  crossing. — Elck.  Zeit.,  August  13. 

INSTALLATIONS,   SYSTEMS   AND   APPLIANCES. 

Possible  Economies  in  Central  Station  and  Distributing  Svstems. — 
Dawson. — An  article  considering  the  general  trend  of  modern  prac- 
tice in  Europe  and  America.  The  author  (who  is  an  Englishman) 
points  out  that  there  are  two  directions  in  which  improvements  can 
be  made  in  the  future,  one  in  the  existing  machinery  and  in  the 
addition  of  labor-sa\ing  appliances ;  the  other,  in  radical  changes  in 
the  system,  as  for  instance  in  the  use  of  steam  turbines,  gas  engines 
or  possibly  gas  turbines,  in  place  of  reciprocating  engines.  Most  of 
the  labor-saving  appliances  in  common  use  have  originated  in  the 
United  States;  among  them  are  coal  and  ash-handling  apparatus, 
which  is  now  considered  a  necessary  adjunct  of  any  large  station. 
Mechanical  stokers  are  also  generally  used.  In  Great  Britain  the 
moving  chain  stoker  is  the  most  i)opular.  Continental  practice  in- 
clines  toward   hand   stoking  on   account   of  the  cheapness  of  labor. 
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I'lie  boilcrii  show  im  ureal  change  from  former  practice.  In  Great 
Itritaiii  the  wati-r-liiltc  l)c)iler  is  very  popular  ami  at  present  about 
,<(.>  per  cent,  of  the  stations  use  a  huri/unlal  huiler  of  this  type.  In 
the  I'nilcd  States  this  boiler  is  also  used  widely,  but  vertical  water- 
tube  boilers  arc  also  employed.  On  the  continent  boiler  practice 
dilTers  radically  from  that  in  the  two  other  countries  meiiiicmeil. 
and  two-story  boilers  are  usually  employed.  Mechanical  draft  is 
popular  in  America,  although  by  no  means  universal;  the  author 
believes  that  its  use  is  spreading  in  England,  iiritish  and  American 
practice  lean  strongly  toward  vertical  cnnines  ;  the  standard  engine 
for  both  countries  is  a  vertical  cross-comi)ouiul,  while  in  Germany 
the  bori/onlal  engine  is  more  jjopular.  .-Xmerican  and  Kritish  engines 
are  simpler  in  construction  and  the  Corliss  valve  is  largely  employed, 
while  on  the  continent  the  poppet  valve  is  more  generally  used, 
largely  because  superheated  steam  is  employed  to  a  greater  extent, 
and  the  German  and  Swiss  engines  are  cliaractcri/cd  by  more  com- 
plicated and  intricate  valve  gear  than  in  (iri;it  llrii^ilii  .iiul  .\nierica. 
The  relative  advantages  of  superheated  steam  and  the  researcbi-s 
made  with  lubricants  and  packing  which  will  stand  the  higher  tem- 
peratures of  superheated  steam,  are  then  discussed,  and  some  tests 
with  superheated  steam  are  given.  Steam  turbines  arc  coming  into 
use;  their  advantages  over  reciprocating  engines  are  given.  Cooling 
towers  are  more  usual  abroad  than  here.  In  continental  practice 
au.xiliarics  like  pumps  and  exciters  are  more  generally  directly  con- 
nected to  the  main  engines,  but  the  author  prefers  the  .'\nierican 
practice  of  independent  au.xiliarics  as  a  rule.  On  the  continent  stor- 
age batteries  arc  more  general  partly  because  triple-expansion  engines 
are  more  generally  used,  and  these  do  not  give  their  best  results 
under  variable  loads.  Gas  engines  are  more  common  on  the  con- 
tinent than  in  Great  Britain  or  America.  The  question  of  direct- 
current  voltage  is  discussed.  On  the  continent  750  volts  arc  used,  hut 
it  is  questionable  whether  there  is  any  material  advantage  gained 
thereby  in  view  of  the  additional  diflficulties  introduced  in  the  design 
of  railway  motors.  He  refers  briefly  to  polyphase  traction  ;  while 
it  is  used  in  Europe,  the  success  has  been  due  largely  to  local  con- 
ditions, owing  to  the  number  of  trains  being  small,  the  repairs  arc 
not  an  important  item,  and  as  water  power  is  used,  waste  of  energy 
i--  not  felt.  Engineers  in  Great  Britain  and  the  United  States  are 
looking  forward,  however,  to  the  design  of  a  practical  alternating- 
current  motor,  especially  a  single-phase  motor. — .S7.  R'y  Jour.,  .\u- 
gust  29. 

High-Pressure  Oil  Szi'ifclies. — Benischke. — A  paper  read  before 
the  German  Electrotechnical  Society.  The  author  has  found  that  two 
conditions  have  to  be  fulfilled,  when  large  currents  are  interrupted 
under  oil ;  first,  no  air  must  be  allowed  to  get  to  the  interruption 
spark,  and  second,  the  oil  must  enter  w-ith  a  certain  pressure  between 
the  contacts,  at  the  moment,  when  the  current  is  interrupted,  whereby 


DI.\GR.\M    OF   on.    SWITCH. 

the  arc  is  suppressed  at  the  momeni  it  is  generated.  If  these  con- 
ditions are  not  considered,  it  may  happen  that  such  a  large  amount 
of  oil  is  carbonized  between  the  two  contacts:  that  a  conductmg 
bridge  is  formed.  The  author  fulfills  these  conditions  in  an  ap- 
paratus constructed  by  him  and  illustrated  diagrammatically  in  the 
adjoining  figure.  The  leads  are  introduced  through  the  lid  of  the 
case  of  the  switch  and  are  connected  by  the  piece,  M,  when  the  switch 
is  closed.  The  opening  of  the  switch  takes  place  by  moving  M 
downward,  whereby  the  current  is  interrupted  simultaneously  at 
both  contacts,  K.  A  wooden  plate,  P,  is  connected  to  the  piece,  .1/. 
which,  when  the  latter  is  pushed  down,  pushes  the  oil  up  towards 
the  contacts,  thus  breaking  the  arc  before  it  has  reached  a  length 
of  2  to  3  mm.  The  carbonizing  of  the  oil  and  the  burning  of  the 
contacts  is  thereby  reduced  to  a  minimum.  A  description  and  illus- 
tration of  a  switch  embodying  this  principle  are  given,  together  with 
an  account  of  tests  to  which  it  has  been  subjected. — Elek.  Zeit., 
July  30- 

Wimbledon,  England.   Electricity   Works.— .\   well-illustrated   de- 


scription. Steam  power  is  furnished  by  waler-iube  boilers,  two  of 
which  arc  heated  by  four  refuse  destructors.  The  generatrng  plant 
consists  of  live  sets  of  alternators,  3  of  120  kw  each  and  2  of  350- 
kw  capacity  each.  TItcy  furnish  2,250  volts  at  full  load  at  50  cycles. 
The  i-iigiiies  ar<-  of  the  ihrcc-crank  compound  type,  directly-coupled 
by  ll.iiigi-d  (ly  wheel  couplings.  The  transformers  in  the  sub  stations 
vary  from  10  to  50-kw  capacity,  and  step  the  current  down  to  440 
volts  across  the  outer  wires  of  a  three-wire  distribution  system. — 
l.ond.  lUec.  Kn>.,  August  14. 

KEFERENCE. 

Conslnii  ticH  of  Connci  liiiiis  and  Switches,— Eulkh.— A  paper  pre- 
sented before  the  Electrotechnical  Society  of  Vienna.  The  author 
gives  a  method  for  the  calculation  of  switching  devices,  where  a 
number  of  connections  have  to  be  made.  This  object  is  to  do  away 
with  the  usual  method  of  laborious  trial.  He  demonstrates  the 
method  by  the  calculation  of  a  number  of  examples,  some  of  them 
more  or  less  intricate.  Diagrams  illustrating  the  connections  are 
•given. — Zeit.  f.  Elek.,  .'\ugust  2  and  '). 

electro-Physics  and  Magnetism. 

Atmospheric  Electricity  Considered  from  the  Standpoint  of  the 
theory  of  Electrons, — Ebert. — A  pai)er  read  before  the  Swiss  So- 
ciety of  Natural  Sciences.  From  balloon  experiments  carried  out  by 
himself  and  others,  the  author  deduces  that  the  electronic  charge, 
or  the  number  of  electrons,  generally  increases  very  rapidly  with 
the  altitude,  so  that  a  proportionally  very  high  degree  of  electrical 
conductivity  for  the  highest  strata  may  be  assumed,  and  indeed 
must  be  assumed  if  phenomena  like  the  Aurora  are  to  be  explained. 
In  the  lower  layers  of  the  atmosphere  there  generally  is  found  a 
preponderance  of  the  positive  charges,  apparently  due  to  the  fact 
that  the  terrestrial  globe  is  itself  negatively  charged  and  therefore 
attracts  the  positive  electrons.  For  this  reason  there  is  a  prepon- 
derating number  of  positive  electrons  present  above  mountain  sum- 
mits, where  the  density  of  the  terrestrial  charge  assumes  a  partic- 
ularly high  value.  When  a  balloon  enters  a  new  stratum  of  air,  there 
i«  also  observed  a  sudden  change  in  the  electronic  charge  and  also 
in  the  proportion  in  which  the  positive  and  the  negative  charges  are 
mixed  in  these  strata.  Therefore,  just  as  each  stratum  is  charac- 
terized by  a  certain  temperature  and  moisture,  so  it  is  also  charac- 
terized by  certain  electric  properties,  which  seem  to  be  conditioned 
chiefly  by  its  origin.  Of  special  importance  is  the  fact  that  the 
aqueous  vapor  condenses  more  readily  upon  the  negative  than  upon 
the  positive  electrons,  and  consequently  that  during  progressive  con- 
densation the  negative  particles  are  precipitated  first,  followed  by 
the  positive.  The  charge  of  free  electrons  present  in  a  layer  of  air 
in  which  condensation  has  just  begun,  must  be  of  great  importance 
in  the  formation  of  clouds  in  that  stratum.  The  author  also  gives 
an  explanation  of  the  electric  charges  in  the  clouds  and  inves- 
tigates the  problem  of  the  permanent  charge  of  the  earth  and  the 
existence  above  it  of  a  field  of  electrical  tension. — Meteorologische 
Zeitschrift;  reprinted  in  West.  Elec.,  August  8. 

Dielectric  Cohesion  of  Gases  at  Different  Temperatures.— ^oww — 
The  author  studied  the  variation  of  the  dielectric  cohesion  of  various 
gases  with  the  temperature.  He  concludes  from  his  measurements 
that  the  variation,  if  it  exists,  can  certainly  not  surpass  i/ioo  between 
the  ordinary  temperature  and  190°  C.  This  result  holds  not  only 
for  air,  hydrogen  and  carbonic  acid,  but  also  for  gaseous  mixtures 
such  as  those  of  hydrogen  and  carbonic  acid  or  hydrogen  and  oxygen, 
for  which  the  dielectric  cohesion,  measured  at  ordinary  temperature, 
is  very  sensibly  inferior  to  the  mean  of  the  dielectric  cohesion  of 
the  mixed  gases.  The  author  thus  arrives  at  the  remarkable  law 
that  the  dielectric  cohesion  of  a  gas  or  a  mixture  of  gases,  depends 
only  upon  the  average  distance  of  the  molecules,  as  long  as  the 
molecule  or  the  molecular  groupings  are  not  altered.  At  constant 
volume,  the  dielectric  cohesion  is  independent  of  the  temperature; 
at  con.stant  pressure  it  varies  inversely  to  the  absolute  temperature.— 
Compfes  Rendues,  Tome  136,  p.  1646 ;  abstracted  in  L'Eclairage  Elec, 
August  8. 

REFERENCE. 

Rontgen  Rays. — Kueppers. — An  illustrated  description  of  several 
recent  apparatus  and  appliances  in  the  X-ray  practice  for  medical 
purposes. — Elek.  Am.,  August  2. 

Electro-Chemistry  and  Batteries. 

Iron  and  Steel  Production  in  the  Electric  Furnace. — Goldschmidt. — 
A  long,  well-illustrated  paper,  read  before  the  recent  Congress  of 
Chemistry   in    Berlin.     The   author   reviews   in   detail   the   Stassano 
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process,  repeatedly  mentioned  in  the  Digest.  Calculations  of  the 
charge  for  this  furnace  and  the  methods  of  operation  arc  given,  and 
also  a  detailed  statement  of  the  cost  of  production.  The  furnaces 
of  Heroult  and  Keller  are  described  and  illustrated.  Heroult  uses 
two  arcs,  each  working  with  4,000  amp.  at  60  volts  alternating  cur- 
rent. The  weight  of  each  melt  is  about  3  tons  and  several  charges 
are  finished  in  one  day.  The  Kjellin  furnace  is  also  illustrated  and 
a  detailed  statement  of  the  cost  of  melting  a  ton  of  steel  is  given. 
A  very  complete  bibliography  of  the  subject  is  given  at  the  end  of 
the  article. — Zeit.  f.  Electrochcm.,  August  6. 

Determination  of  Molecular  IVcight  at  Very  High  Temperatures. — 
Nernst. — \  paper  read  by  this  well-known  physical  chemist  before 
the  recent  Congress  of  Applied  Chemistry  in  Berlin.  He  determines 
the  molecular  weight  of  substances  by  vaporizing  them  at  about 
2,000"  C,  ill  an  iridium  furnace,  which  receives  about  2,000  to  3,000 
watts  from  the  thick  wire  winding  of  an  oil  transformer. — Zeit.  f. 
Electrochem.,  August  6.  ( This  furnace  is  presumably  the  one  illus- 
trated and  described  by  that  author  in  his  paper  before  the  .-\mericaii 
Electrochemical  Society  and  published  in  the  Transactions,  Vol.  Ill, 
P-  75-) 

Units,  Measurements  and  Instruments. 

REFERENCE. 

Radiating  Rheostat. — Souli  ■<. — An  illustrated  description  of  a 
rheostat  composed  of  a  German  silver  wire,  wound  in  the  form  of  a 
spiral  on  an  insulating  frame,  and  dipped  into  a  non-conducting 
liquid  like  oil.  The  vessel  containing  the  oil  is  constructed  of  a 
corrugated  iron  casting,  in  order  to  obtain  a  larger  radiating  surface. 
— LTndustrie  Elec.,  August  10. 

Telegraphy,  Telephony  and  Signals. 

Telegraphy  by  Electric  7?ay.y.— Blochmann. — A  popular,  illus- 
trated description  of  the  author's  system  of  telegraphy  by  the  electric 
rays.  He  uses  lenses  formed  of  a  substance  with  a  high  dielectric 
constant,  such  as  rosin,  glass  or  paraffine.  The  generating  and  re- 
ceiving apparatus  are  enclosed  in  metallic  casings,  in  the  front  of 
which  such  a  lens  is  arranged,  so  that  the  electric  rays  have  to  pass 
through  them.  The  lenses  concentrate  and  direct  them.  The  author 
states  that  he  has  succeeded  in  sending  telegrams  over  a  distance  of 
over  I  km.,  with  lenses  80  cm.  in  diameter  and  waves  of  20  cm.  length, 
which  required  less  than  one  kw. — Rev.  Gen.  des  Sciences,  August  15. 

REFERENCE, 

Electric  Signalling. — Walssoe. — An  abstract  with  diagrams,  of  a 
description  of  the  author's  signal  system,  to  transmit  the  positions  of 
the  mechanical  line  signals  to  the  office  of  the  station  master  for 
control  purposes. — Elek.  Zeit.,  August  14. 


^  New  Books. 

Public  Lighting  by  Gas  and  Electricity.  By  W.  T.  Dibdin,  F.  I. 
C,  F.  C.  S.  New  York:  D.  Van  Nostrand  Coinpany.  537 
pages,  216  illustrations.     Price,  $8.00. 

A  vast  mass  of  information  is  included  within  the  covers  of  this 
portly  volume.  Not  all  of  this  information  is  of  the  same  value, 
or,  rather,  no  one  reader  is  liable  to  find  all  parts  of  this  book  of 
equal  value  to  him.  Mr.  Dibdin's  strongest  suit  is  evidently  prac- 
tical photometry,  and  in  this  department  he  gives  complete  details 
of  all  the  photometers  now  in  use,  together  with  much  information 
concerning  the  effective  use  of  each  kind  of  photometer. 

His  discussion  upon  the  different  forms  of  gas  burners,  with  their 
relative  advantages  and  drawbacks,  is  also  interestmg  and  sug- 
gestive, especially  as  he  often  points  out  what  is  too  fre(|uently  for- 
gotten, namely,  that  each  kind  of  burner  is  best  adapted  to  one 
single  set  of  conditions  and  that  it  does  not  at  all  follow  that  a 
burner  which  is  economical  in  one  case  will  be  so  in  others.  Ac- 
companying, and  often  mixed  in  with,  the  practical  part  of  the 
work  is  a  great  deal  of  discursive  information  on  the  English  gas 
situation,  including,  however,  many  valuable  tables  and  excerpts 
from  official  reports. 

The  portion  of  this  work  which  deals  with  electricity  docs  not 
seem  to  be  either  so  authoritative  or  so  valuable  as  that  which  deals 
with  gas  lighting.  Some  seventy  pages  are  given  up  to  a  description 
of  dynamos,  motors,  transformers  and  circuits,  which  is  quite  ele- 
mentary, not  to  say  amateurish,  in  its  character,  and  these  chapters 
niigiit   either   have   been    altogether    omitted    or    condensed    into   an 


introductory  note  of  two  or  three  pages.  When  the  author  comes 
to  consider  the  economical  efficiency  of  different  kinds  of  electric 
light  he  reaches  much  firmer  ground,  though  even  here  he  conveys 
the  impression  that  in  practical  theory  as  well  as  in  broad  grasp  of 
the  engineering  principals  which  underlie  the  dispersion  of 
power  in  the  form  of  light,  the  English  standards  in  electric  light- 
ing are  considerably  behind  those  of  the  larger  central  stations  in 
the  United  States.  As  presenting,  however,  a  view  of  English  cen- 
tral station  engineering,  the  work  is  of  interest,  and  much  instruc- 
tion will  be  found  in  the  sections  above  referred  to  treating  of  prac- 
tical photometry  and  the  efficiency  of  the  electric  light. 


A  Treatise  on  Electromagnetic  Phenomena.     The  Compass  and 
Its  Deviations  Aboard  Ship.     Vol.  II.     By  Commander  T.   A. 
Lyons,  U.  S.  N.     New  York :  John  Wiley  &  Sons.     580  pages, 
203  illustrations.    Price,  $6.00. 
The  first  volume  of  this  work,  which  was  reviewed  in  these  col- 
umns, was  occupied  by  the  subject  of  "Electromagnetic  Phenomena," 
which   was  designated  as  "Part   I."     The  present   volume  contains 
five  more  parts,  all  of  which  pertain  to  the  compass.    This  arrange- 
ment agrees   with   the  title,  but   it  seems  to  be  an   unique  plan   in 
book  writing.     The  author  justifies  this  plan  on  the  ground  that 
"all  the  matters  dealt  with  affect  the  compass  either  proximately  or 
remotely."     In  other   words,   the  general   information   contained   in 
the  first  volume  is  intended  as  a  preparatory  course  of  study,  so  as 
to  enable  the  reader  to  understand  the  second  volume,  which  treats 
specifically  of  the  compass. 

The  author  has  certainly  collected  a  large  amount  of  information 
about  the  compass,  and  made  a  volume  of  pleasing  appearance. 
His  treatment  of  the  subject  is  somewhat  diffuse,  but  he  justifies  this, 
more  particularly  in  connection  with  mathematical  formulas,  by  the 
statement  that  "although  the  skilled  mathematician  may  prefer  the 
curtailed  treatment,  still  it  is  thought  that  many  others  would  rather 
have  the  easy  transition  than  elegant  brevity."  One  peculiarity  of  the 
author's  style  is  the  lavish  use  of  capitals,  reminding  one  of  the 
"Fables  of  Aesop,"  and  a  correspondingly  frequent  use  of  italics. 

The  volume  opens  with  an  "Historical  Sketch"  of  the  compass,  in 
which  the  author  very  pertinently  says  that  every  country,  ancient 
and  mediaeval,  has  laid  claim  to  the  invention  of  the  compass,  and 
furthermore,  that  various  writers  have  undertaken  to  sift  the  evi- 
dence, but  with  a  result  usually  tinged  with  the  bias  of  the  writer. 
The  con.struction  of  the  ship's  compass  as  used  in  the  United  Stales 
Navy  is  next  considered,  both  as  to  actual  construction  and  mechan- 
ical and  magnetic  principles  involved. 

"Part  Third"  treats  of  "The  Ship  a  Magnet."  "Part  Fourth"  of 
"The  Mathematical  Theory  of  the  Deflections,"  "Part  Fifth"  of 
"Swinging  Ship  and  Compensation  of  the  Deviations,"  and  "Part 
Sixth"  of  "Various  Matters  bearing  on  the  Main  Subject."  It  will 
be  seen  from  this  that  the  compass  is  very  thoroughly  discussed  in 
all  its  relations.  In  fact,  the  book  gives  evidence  of  wide  and  some- 
what careful  reading,  and,  on  the  whole,  good  judgment  in  compiling: 
in  some  cases,  however,  the  author's  treatment  of  a  subject  is  dis- 
appointing and  does  not  come  up  to  what  one  would  expect  from 
the  writer  of  such  an  ambitious  work.  For  example,  the  remarks  on 
potential,  in  Part  Sixth,  which  are  accompanied  with  abundant  ref- 
erences to  standard  works,  lead  one  to  expect  an  eclectic  definition 
of  potential  formulated  by  taking  the  best  from  each  of  the  classic 
writers :  but  the  definition  given  is  "The  word  potential  indicates 
generally  the  condition  to  which  it  is  applied— the  power  to  do 
work"— which,  although  it  may  be  true,  conveys  a  minimum  of 
information.  After  giving  the  equation  of  Laplace  in  its  usual  sym- 
metrical form,  the  author  says  "This  expresses  mathematically  the 
fact  that  the  function  I'  changes  by  the  smallest  amounts  possible 
in  the  directions  of  the  co-ordinate  axes;  it  is,  therefore,  exactly 
applicable  to  the  potential  condition."  The  reviewer  is  not  certain 
that  he  understands  just  what  this  means,  but  it  certainly  is  not  a 
lucid  exposition  of  the  meaning  of  the  equation  of  Laplace.  The 
equation  of  Laplace  is  an  analytical  statement  of  the  fact  that  the 
sum  of  all  the  inward  fluxes  through  a  given  closed  surface  is  equal 
to  the  sum  of  all  the  outward  fluxes  through  the  same  surface  at 
the  same  time.  That  is,  thai  the  total  flux,  algebraically  reckoned, 
is  zero.  This  is  equivalent  lo  the  statement  that  central  forces  and 
other  physical  quantities  which  have  a  potential,  act  like  incompres- 
sible fluids.  Further  on  the  book  states  that  to  apply  the  equation 
of  Laplace  practically,  its  development  into  a  series  must  be  employed. 
This  statement  is  entirely  too  broad.     There  are  many  cases  where 
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wc   Imvc  the   Koliititm  of  this  ciiiiiilioii   iii   al({d>riiii'   irniis  ui   finite 
luiinbcr. 


lu.KKTRO-MKrAl.LUHUlK  DKS   NlCKELS.      \>iH    Dl.    \\      lli  m  llil  s.      I  liillo  : 

VVillicliii  Kiiupp.  3(1  paKC^-  4  illiistratiniis.  I'ncc,  1.50  marks. 
This  Ixjok  IS  licit  at  all  up  to  tlu-  staiidaril  set  Ijy  picviuus  hooks 
ill  tliis  .scries,  uiid  is  ojieii  to  siTious  criticism  in  several  particulars. 
It  is  manifest  tiint  ilie  author  lias  inliictccl  his  uwii  "ego"  obtrusively 
on  every  one  of  the  thirty-five  pages  of  the  pamphlet.  Practical 
achievi-tiieuts  of  Americans  are  nenlccli-il  while  "paper"  processes 
of  forcinners  are  K'ven  undue  promnK-nce.  In  .America,  for  ex- 
aiiiple.  there  have  been  two  electrolytic  nickel  processes  that  have 
each  produced  several  hundred  thousand  pounds  of  "cicctro-iiickel." 
assaying  Ni  iw.50  per  cent,  or  better,  which  metal  has  been  sold  for 
commercial  purposes.  The  reviewer  refers  to  the  process  of  the 
Canadian  Copjier  Company,  developed  by  Mr.  David  II.  Browne, 
and  that  of  the  Halbach  SmeltinR  &  Refining  Company,  developed 
by  Messrs.  F.  .'\.  and  Win.  Thuni.  A  careful  perusal  of  the  book 
finds  no  mention  of  these  processes,  and  the  inde.\  shows  neither  the 
name  Browne  nor  Thuni.  The  process  of  a  certain  Herr  Gucnther, 
who  had  the  advantage  of  studying  at  Aachen,  receives  much  atten- 
tion, to  the  exclusion  of  the  work  of  the  above-mentioned  electro- 
metallurgists,  who  have  demonstrated  processes  to  their  credit. 
However,  the  bitok  contains  some  information  of  a  theoretical  nature 
and  might  be  of  use  to  him  who  knows  how  to  read  "cum  grano, 
NaCl." 


of  conduit  work,  as  it  is  found  in  Europe,  while  finally  a  very  fully 
ilhistraled  account  of  c;ible  maniifacturnig  machmrry  is  appended, 
iiiuiiy  of  the  illustrations  appearing  to  be  taken  from  working  draw- 
ings. Excepting  in  the  earlier  pages  of  the  work,  little  mathematics 
are  encountered.  It  is  descriptive  and  written  from  the  sland|>oint 
of  the  central  station  manager,  as  well  as  that  of  the  maiiufaclurer. 


Electrical  Problems.  By  Prof.  W'llli.uii  1..  Hooper.  Boston:  Ginn 
&  Company.     170  pages,  illustrated.     Price,  $1.25. 

This  is  intended  for  a  text-book  for  electrical  classes  in  colleges, 
and  the  problems  contained  arc  well  chosen  from  the  different 
branches  of  electricity.  Beginning  with  the  simpler  applications  of 
Ohm's  law  as  usual,  they  [iroceed  to  inductance  of  coils,  capacity 
of  condensers,  thermo-electricity,  electro-chemistry,  efficiency  of  bat- 
teries, generators,  motors,  etc.  Then  alternating  currents  are  taken 
up,  the  problems  including  cases  of  constant  and  varying  values  of 
resistance,  inductance  capacity  and  frequency.  The  next  set  of  prob- 
lems relates  to  calculating  winding  tables  and  making  drawings  for 
direct  and  alternating-current  armatures,  and  to  armature  reactions, 
field  windings,  etc.  The  last  set  of  problems  relates  to  the  winding 
and  operation  of  transformers,  rotary  converters  and  induction 
motors,  and  to  the  testing  of  dynamos  and  the  transmission  of  power. 

There  is  a  wire  table  for  "B.  S.  G."  sizes,  evidently  meaning 
B.  &  S.  G.,  giving  the  diameters  in  mils  and  millimetres,  areas  in 
circular  mils  and  scjuare  millimetres,  weight  in  pounds  per  i.ooo  ft. 
and  kilograms  per  kilometre,  resistance  per  1,000  ft.  and  per  kilometre 
at  o,  20,  40  and  60°  C.  It  is  not  stated  on  what  data  this  table  is 
calculated,  but  probably,  so  far  at  least  as  specific  gravity  is  con- 
cerned, the  data  are  substantially  the  same  as  for  the  much-quoted 
table  of  the  .\merican  Institute  of  Electrical  Engineers,  for  although 
most  of  the  weights  given  do  not  agree  in  the  two  tables,  the  differ- 
ence is  as  likely  to  be  one  way  as  the  other.  The  resistances  are  in 
nearly  the  same  category,  some  being  lower  in  this  table  and  some 
in  the  Institute  table.  The  differences  appear  to  be  chiefly  due  to 
errors  in  the  calculations,  for,  as  already  stated,  they  are  pretty 
evenly  balanced  between  positive  and  negative.  These  errors  in  all 
probability  exist  in  both  tables. 


Das  Elektrische  K.abel.  By  Dr.  Phil  C.  Baur.  Berlin :  Julius 
Springer.     327  pages,  72  illustrations.     Price,  8  marks. 

This  is  a  book  upon  electric  cables.  It  is  limited  to  a  description 
of  the  materials  used  and  methods  employed  in  insulating  under- 
ground circuits.  The  first  portion  deals  particularly  with  insulating 
materials,  describing  their  characteristics  both  electrically  and  me- 
chanically and  giving  considerable  valuable  technical  data,  particu- 
larly as  to  insulation  resistance.  The  next  division  deals  with  tele- 
phone cables  and  is  probably  one  of  the  most  complete  exponents  on 
this  subject  in  print.  The  matter  is  fresh  and  embraces  the  most 
recent  German  experiments  upon  the  Pupin  system  of  balancing  in- 
ductances. Then  comes  considerable  descriptive  matter  relating 
particularly  to  the  manufacture  of  cables  of  all  kinds,  especially  those 
intended  for  alternating  currents. 

An  exceedingly  interesting  feature  is  a  number  of  specifications 
giving  dimensions  of  conductors,  insulating  material,  armor  and 
sheathing.     The  last  third  of  the  volume  is  devoted  to  a  description 


Electric  a.nh  M.\gni:tic  Circuits.  I!y  Ellis  II.  Crapper,  M.  1.  E.  E. 
New  York :  Longmans,  Green  &  Co.    379  pages,  62  illustrations. 

This  text-book,  which  is  the  best  elementary  treatise  on  the  subject 
the  reviewer  has  yet  seen,  is  a  notable  exception  to  the  usual  treatises 
on  electricity  and  inagnetiMii  in  that  it  takes  up  each  subject  from  the 
practical  point  of  view,  giving  worked  numerical  examples  as  well 
as  numerous  exercises  for  practice,  nearly  700  of  the  latter  being 
contained  in  the  book. 

In  order  to  give  an  ;i<li-(iuale  idea  of  the  aim  and  scope  of  the 
book  wc  cannot  do  better  than  to  quote  from  the  preface :  "Twenty 
years  ago  Lord  Kelvin  made  the  following  statement  at  a  meeting 
of  the  Institution  of  Civil  l!!iigineers :  'In  physical  science  a  first 
essential  step  in  the  direction  of  learning  any  subject  is  to  find  prin- 
ciples of  numerical  reckoning,  and  methods  for  practically  meas- 
uring some  quality  connected  with  it.  I  often  say  that  when  you  can 
measure  what  you  are  speaking  about,  and  explain  it  in  numbers, 
you  know  something  about  it ;  but  when  you  cannot  measure  it, 
when  you  cannot  express  it  in  numbers,  your  knowledge  is  of  a 
meagre  and  unsatisfactory  kind.'  As  many  otherwise  useful  and 
excellent  text-books  on  electrical  engineering  give  very  little  or  no 
"pportiinity  for  the  student  to  obtain  this  essential  acquaintance  with 
the  quantitative  side  of  the  subject,  there  appears  to  be  a  real  demand 
for  a  book  that  does  supply  this  want,  and  this  the  author  claims  for 
the  present  volume.  The  plan  adopted  in  this  book  to  meet  this 
demand  has  been  to  deduce  the  fundamental  principles  of  electrical 
engineering  from  the  system  of  practical  electrical  units,  now  uni- 
versally used  as  a  basis,  and  to  deal  with  the  various  elements  of  the 
subject  in  the  same  order  that  the  engineer  meets  with  them  in  prac- 
tical everyday  work.  An  earnest  endeavor  has  been  made  to  intro- 
duce nothing  but  the  simplest  mathematics." 

The  subject  is  divided  into  eleven  chapters,  as  follows:  (i)  Prac- 
tical Electrical  Units  (with  exercises  on  electric  currents,  resist- 
ance, Ohm's  law,  work  and  power).  (2)  Electric  Circuits  and  Elec- 
trical Effects  (with  exercises  on  series  circuits,  shunts,  insulation 
resistance,  condensers,  arrangement  of  cells,  heating  effects,  and 
chemical  effects).  (3)  Principles  of  Distribution  and  Design  of 
Mains  (with  exercises  on  house  wiring,  Kelvin's  law,  electric  light 
and  power  circuits,  and  3-wire  system).  (4)  Magnetism  (with  ex- 
ercises on  magnetism,  magnetic  fields,  magnetic  moments,  torsion 
balance,  oscillation  of  a  magnet,  and  intensity  of  earth's  magnetism). 
(5)  The  Magnetic  Circuit  (with  exercises  on  magnetizing  coils, 
reluctance,  permeability,  ampere-turns,  pole  strength,  intensity  of 
magnetization,  and  magnetic  circuit  of  dynamos).  (6)  CoilTWind- 
ing  Design  (with  exercises  on  co.il  winding-problems,  field  winding 
of  dynamos,  and  tractive  force  of  magnets).  (7)  The  Generation 
of  Electrical  Pressures  (with  exercises  on  generation  of  e.m.f.  in 
armature,  dragon  armature  conductors,  etc).  (8)  Types  of  Dynamos 
(with  exercises  on  efficiency  calculation  of  series,  shunt,  and  com- 
pound-wound dynamos).  (9)  The  Electric  Motor  (with  exercises 
in  electric  motor  and  electric  traction  problems).  (10)  Efficiencies 
and  Dynamo  Calculations  (with  exercises  on  output,  speed,  and 
efficiency  of  electric  motors).  (11)  Systems  of  Electrical  Units 
(with  exercises  on  the  conversion  of  the  different  systems  of  units, 
etc).  In  an  appendix,  a  number  of  tables  of  physical  constants,  wire 
gauges,  logarithms,  etc.,  are  given  to  aid  in  solving  the  numerical 
examples,  and  a  key  to  the  exercises  is  attached. 

The  present  book  forms  an  introductory  volume  of  a  complete 
treatise  on  Electrical  Engineering,  and  deals  with  continuous-current 
circuits  only.  Whilst  a  considerable  portion  is  devoted  to  the  prac- 
tical application  of  electricity,  it  is  not  intended  to  be  a  text-book 
on  the  design  of  distributing  mains  or  continuous-current  ma- 
chinery, but  to  indicate  how  the  fundamental  principles  may  be 
applied  to  the  many  and  varied  problems  encountered  in  practical 
work.  The  subject  of  alternating  and  polyphase-current  circuits  is 
not  taken  up,  as  this  branch  of  electrical  engineering  is  to  receive 
special  treatment  in  a  second  volume  now  in  preparation. 

The  book  is  clearly  written  and  will  be  found  of  great  help  not 
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only  to  beginners,  but  also  to  more  advanced  students  of  electrical 
engineering. 


Mr.  C.  P.  Steinmetz's  work,  "Alternating  Current  Phenomena" 
ha.s  been  translated  in  French  by  Henri  Moiizet,  and  issued  by  Vve 
Dunod,  at  21,50  francs.  The  same  work  has  also  been  translated 
into  CJcrman. 
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Tests  of  the  Edison  Storage  Battery. 


From  a  report  recently  made  by  Mr.  W.  Hibbert  on  tests  in  Eng- 
land of  the  Edison  storage  battery,  vve  extract  the  following  details, 
and  reproduce  several  sets  of  curves  based  on  the  data  of  the  tests. 

The  standard  automobile  cell  is  of  rectangular  shape.  It  stands 
13  in.  high  (over  all),  measures  5.1  x  3.5  in.  horizontally,  and 
weighs  17.8  pounds.  It  contains  14  positive  and  14  negative  plates. 
Each  plate  is  made  of  sheet  steel,  nickel-plated,  punched  with  18 
rectangular  holes.  In  each  of  these  holes  is  inserted  a  flat  pouch 
or  pocket  containing  the  active  material.  The  walls  of  these 
pockets  are  perforated  by  exceedingly  fine,  short  slots,  through 
which  the  liquid  can  penetrate.  Thus  the  current  can  easily  pass 
to  and  from  the  active  material  contained  in  the  pocket. 

Both  positive  and  negative  plates  are  alike,  except  in  respect  of 
the  active  material.  The  pockets  in  the  negative  plate  contain  finely- 
divided  iron  :  those  in  the  positive  contain  peroxide  of  nickel.  The 
liquid  is  a  20-per-cent.  solution  of  potash.  This  suffers  no  change 
during  the  action  of  the  cell,  except  the  loss  of  a  small  quantity 
of  water,  which  is  decomposed  whilst  the  cell  is  being  charged.  A 
small  quantity  of  electrolyte  suffices  as  it  acts  merely  as  an  electrolytic 
conductor  and  not  as  an  active  material  in  the  ordinary  sense.  The 
plates  may.  therefore,  be  fixed  very  near  each  other,  for  the  narrow 
intervening  space  allows  an  adequate  supply  of  potash  solution. 

The  proximity  of  the  plates  does  not  apparently  involve  danger 
of   short-circuiting.     The   plates   are   thin,   but   being  made  of  steel 


their  rigidity  is  exceptionally  good.  Mechanical  stability  is  further 
assured  by  vulcanized  rubbed  separators,  the  whole  forming  a 
compact  mass,  calculated  to  resist  all  the  ordinary  mechanical 
shocks  it  is  likely  to  undergo. 

The  only  special  mechanical  difficulty  which  seemed  probable  was 
the  chance  that  the  gases  evolved  during  a  "charge"  might  eject 
some  of  the  active  material  from  the  pockets.  During  the  test, 
therefore,  the  pockets  were  watched  carefully,  especially  during  very 
heavy  charges,  but  without  any  evidence  of  loss. 

The  cell  is  sealed  in  its  steel  case.  Two  stout  connecting  pins 
(from  the  positive  and  negative  plates  respectively)  come  through 
liquid-tight  bushings  of  vulcanized  rubber.  These  pins  are  made 
slightly  conical,  as  are  also  the  connectors   which  fit  on   them,  and 


FIG.  I. — curves  of  discharge  voltage. 

the  mechanical  finish  and  easy  grip  of  this  terminal  add  to  the  value 
of  the  battery.  On  the  top  of  the  case  there  are  also  a  spring  stopper 
with  rubber  flange,  covering  the  hole  by  which  the  electrolyte  is 
introduced,  or  distilled  water  added  from  time  to  time ;  and  a  vent 
hole  guarded  by  a  gravity  valve.  This  latter  provides  for  the  escape 
of  the  gas  evolved  during  charge.  The  hole  and  valve  are  covered 
by  a  gauze  nipple,  which  prevents  escape  of  spray  while  allowing 
gas  to  pass.  Acting  on  the  principle  of  Sir  Humphrey  Davy's  safety 
lamp,  the  same  gauze  further  prevents  any  chance  of  explosion 
should  a  flame  be  brought  near  to  the  exit. 

The  e.m.f.  is  1.33  volts.  The  internal  resistance  is  0.0013  ohm. 
The  output  at  60  amp.  is  210  watt-hours,  or  at  the  rate  of  11. 8 
watt-hours  per  pound  of  cell.  The  discharging  value  at  high  rates 
of  discharge  rises  to  many  times  the  normal.  The  cell  suffers  no 
appreciable  polarization,  and  therefore  recovers  its  normal  voltage 
almost  instantaneously  when  the  current  returns  to  an  ordinary  value. 

In  the  accompanying  curves.  Fig.  i  shows  the  pressure  during 
discharge.  Each  line  corresponds  to  a  constant  current,  the  dis- 
charge rates  varying  from  30  to  200  amp.  This  last  is  a  high  rate 
for  a  cell  of  this  size,  but  the  experiment  proved  that  the  cell  could 
stand  it  without  injury.  It  took  the  succeeding  charge  in  an  ex- 
cellent way,  and  yielded  the  30-aiTip.  curve  immediately  afterwards. 
At  120  amp.  the  output   was  91    per  cent,  of  the  maximum.     Even 
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FIG.    2. CURVE   indicating   FLEXIBILITY   OF  CELL. 

at  200  amp.,  the  (juantity  (ampere-hours)  is  82  per  cent,  of  the 
maximum. 

In  Fig.  2  are  given  the  results  of  one  out  of  many  experiments, 
intended  to  test  the  flexibility  of  the  cell.  The  standard  cell  was 
discharged,  starting  at  60  amp.  After  a  time  (5  minutes)  the  cur- 
rent was  suddenly  increased  to  230  amp.  A  little  later  the  current 
was  reduced  again  to  60,  and  so  on,  as  shown  by  the  curve.  The 
cell  yielded  this  great  current  for  short  intervals  and  recovered 
almost  instantaneously.  It  does  not  appear  to  be  injured  in  any 
way,  and  subsequent  charging  and  discharging  seemed  to  be  quite 
normal. 

An  important  point  in  traction  cells  is  the  rate  at  which  they 
can  be  charged.  Experiments  on  this  point  demonstrated  that  the 
Edison  cell  will  absorb  70  to  75  per  cent,  of  its  full  charge  in  one 
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lumr.  l-'ig.  .1  showii  the  result  of  one  of  these  experiments.  The  cell 
cliJirBctl  fur  oiio  liour  mily,  at  the  excess  rate  of  175  amp.  It  was 
then  (lisi-harKed  anil  Kave  data  lor  the  curve.  This  shows  that  it 
nhsorlied  and  could  deliver  IJ4  ainp.-hours  nut  of  tlu'  175  put  into 
it  at  this  very  great  rale. 

After  three  months'  work  with  very  many  charges  and  discharges 
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FIG.    3. — TEST  CURVE   OF    A   TRACTION    CELL. 


the  capacity  of  the  cells  remains  the  same  as  at  the  bcgimiitiK.  It 
has  neither  increased  nor  diininishcd.  Examination  of  the  plates 
after  three  months'  work  docs  not  indicate  any  signs  of  corrosion. 
The  plates  are  as  even  in  surface  and  as  rigid  in  strength  as  at  the 
hegiiming. 

The  staiulard  cell  was  sent  to  England  from  .\merica  via  Paris, 
and  therefore  underwent  two  transshipments,  together  with  many 
loadings  and  unloadings,  and  journeys  by  rail  and  road.  This  long 
and  varied  journc>-  was  made  in  its  ordinary  working  conditions,  the 
plates  and  fittings  in  the  case  fixed  as  in  use.  The  only  diflference 
was  one  that  the  cell  traveled  without  the  liquid,  so  that  the  plates 
were  more  or  less  exposed  to  air. 

On  its  arrival,  having  in  it  no  liquid  except  that  whicli  bad 
trickled  off  the  plates  to  the  bottom,  it  was  joined  to  a  voltmeter 
and  gave  1.33  volts.  The  full  quantity  of  electrolyte  was  then  put 
in  and  the  cell  given  a  first  charge  and  discharge.  The  output 
following  this  first  charge  was  174  amp. -hours,  a  figure  identical 
with  that  obtained  after   further  treatments. 


Power  Plant  in  the  Patton  Paint  Company,  Newark, 

N.J. 


The  new  works  of  the  Patton  Paint  Company,  recently  erected  at 
Newark,  N.  J.,  is  one  of  the  most  modern  paint  factories  ever  built. 
It  consists  of  a  five-story  building  with  a  tower — the  paint  factory 
proper — a  low  building  to  accommodate  the  shipping  and  storage 
departments,  and  a  building  for  the  power  plant. 

In  the  power  house  the  boiler  room  is  separated  from  the  engine 
room  by  a  tire-wall  and  contains  two  Coatesville  return  tubular  boil- 
ers, each  of  between  175  and  200  boiler-horse-power.  The  gases  of 
combustion  are  conveyed  to  a  chimney  80  ft.  high  and  4  ft.  in  diam- 
eter on  the  inside.  From  the  boilers  an  8-in.  steam  main  leads  through 
the  dividing  wall  into  the  engine  room  and  connects  to  a  12  and  24  x 
36-in.  Hewes  &  Phillips  horizontal  cross-compound  condensing  Cor- 
liss engine,  which  runs  at  125  revolutions  per  minute  and  drives  by 
direct-connection  a  125-kw,  250-volt  Crocker- Wheeler  direct-current 
generator.  Floor  space  and  arrangements  for  future  piping  con- 
nections have  been  left  to  allow  for  the  installing  of  another  engine- 
generator  unit  of  the  ^ame  apparatus  and  size.  In  the  meantime 
it  is  so  provided  that  if  the  load  exceeds  the  capacity  which  the 
engine  has  when  running  in  its  normal  manner,  the  high-pressure 
cylinder  may  be  caused  to  exhaust  to  the  atmosphere  and  the  low- 
pressure  cylinder  may  be  supplied  directly  with  live  steam  reduced 
to  at  least  80  pounds  for  the  sake  of  safety,  or  still  lower,  depending 
upon  the  amount  of  the  overload.  The  compound  engine  may  thus  be 
resolved  into  two  simple  engines.  This  is  perfectly  allowable  as  the 
generator  is  abundantly  capable  of  carrying  a  much  greater  over- 
load than  the  engine  under  regular  conditions  of  operation  it  is  de- 
signed for. 

The  electric  current  is  generated  at  250  volts  and  supplies  an  aver- 
age load  of  475  amperes  divided  among  eighteen  motors,  ranging  in 
size  from  i  to  35  hp  and  aggregating  366  hp ;  17  arc  lights  and  200 
incandescent  lamps.  After  working  hours  the  engine  is  stopped  and 
the  incandescent  lighting  is  thrown  on  to  the  city  alternating-current 
service  for  the  night. 

The  switchboard  is  very  clearly  shown  in  one  of  the  accompanying 
cuts.    At  present  it  consists  of  three  panels  with  the  usual  instruments, 


switches,  etc.,  and  which  from  left  to  riuhl  are  identil'ied  as  generator, 
station  and  dislrdiuliiiK  paiifls,  respectively.  Eventually  when  the 
second  eiigiiu-  is  mslalled  the  hoard  will  he  exlendrd  by  tin-  adilitioii 
at  the  ends  of  duplicate  Keneralor  and  dislrihutiiiK  panels. 

In  the  main   factory  huilding  wherever  line  shafliiiK  is  used  it  is 
driven  tliroUKli  a   Krnold  silent  chain  by  a  Crocker- Wheeler  motor 


kk;.  I.— view  of  engine  rwim. 

on  the  floor  above.  On  the  fifth  tloor  there  are  two  motors,  one  of 
35  and  one  of  15  hp,  each  of  which  drives  a  lead  chaser.  These  are 
pieces  of  apparatus  in  which  white  lead,  the  foundation  for  all  of  a 
certain  class  of  paints,  is  worked  and  freed  of  its  contained  moisture. 
On  the  fourth  floor  there  are  two  35-hp  and  one  20-hp  motors,  driving 
shafting  on  the  tloor  below.  An  accompanying  cut  shows  one  of  the 
two  larger  motors  and  the  manner  in  which  they  are  housed  to  pro- 
tect them  from  the  powdered  white  lead  and  dust  which  is  very  apt  to 
be  floating  in  the  air.  The  third  floor  has  a  pair  of  similar  35-hp 
motors  and  one  lo-hp  motor  all  driving  through  the  floor  with  chain 
connections.  These  motors  are  not  enclosed,  but  sheet-iron  casings 
cover  the  chains  and  sprocket.     .A.nother  cut  shows  the  two  3S-hp 


KIG.  2. — TWO  35-HP  MOTORS. 

motors  at  close  range  with  one  of  the  casings  removed,  exposing 
the  chain.  It  is  interesting  to  add  that,  at  the  time  the  picture  was 
taken  the  motors  were  running  at  800  revolutions  per  minute  and, 
although  a  time  exposure  was  made,  the  rotating  parts  are  the  only 
ones  that  are  blurred,  indicating  how  very  slight  was  the  vibra- 
tion. On  the  second  floor  there  are  two  lo-hp  motors,  driving  paint 
mixers  on  the  first  floor,  and  three  15-hp  semi-enclosed  Crocker- 
Wheeler  motors  direct-connected  to  so-called  "Giraffe"  mills,  in 
which  the  white  lead  receives  its  final  grinding. 
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In  the  cellar  there  are  four  motors.  One  of  12  hp  operates  a 
slow-speed  freight  elevator  which  was  installed  by  the  Morse-Williams 
Company,  of  New  York.  At  each  floor  the  elevator  shaft  is  provided 
with  an  automatic  gate  which  rises  and  fails  as  the  car  passes  that 
floor,  being  fully  open  only  when  the  bottom  of  the  car  is  exactly 
at  the  floor  level.  A  7-hp  motor  running  at  1,100  revolutions  drives 
a  jYz  X  4-in.  air  compressor,  giving  it  a  capacity  of  35  cu.  ft.  of  air 
per  minute.  The  compressed  air  is  used  to  blow  dust  out  of  motor 
armatures,  etc.,  and  is  drawn  from  a  storage  tank  in  which  the  pres- 
sure is  maintained  at  a  constant  value  by  the  action  of  the  air  on  an 
automatic  switch.  K  20-hp  motor  is  belted  to  a  2^4  x  3-in.  duplex 
water-circulating  pump,  and  a  3-hp  motor  is  geared  to  a  Deane 
Holyoke  triplex  oil  pump.  The  latter  is  used  in  connection  with  an 
especially  interesting  system  for  handling  the  various  kinds  of  oil 
used  in  the  manufacture  of  paint.  In  the  first  place  the  oil  is  re- 
ceived at  the  plant  in  tank  cars  and  is  pumped  therefrom  to  the  one 
of  the  several  storage  tanks  in  which  its  kind  is  kept.  The  triplex 
pump  is  arranged  with  proper  pipe  connections  and  valves  to  make 
this  selective  distribution  possible.    For  instance,  if  it  is  raw  linseed 


FIG,  3. — ONE  OF  THE      HOUSED      .MOTORS. 

oil  that  the  car  contains,  it  is  passed  to  a  certain  60,000-gallon  tank  in 
the  yard,  or  if  it  is  refined  linseed  oil  it  goes  to  another  60,000-gallon 
tank.  Similarly,  if  it  be  turpentine  it  is  delivered  into  one  or  the 
other  of  two  tanks  provided  for  those  liquids. 

Messrs.  Hooper  &  Company,  of  Newark,  N.  J.,  were  the  architects 
for  the  building,  and  Mr.  William  R.  Siegle,  now  chief  engineer  of 
the  plant,  superintended  the  installation  of  the  mechanical  and  elec- 
trical features  with  the  advice  and  consultation  of  Mr.  Ludington 
Patton,  secretary  and  treasurer  of  the  company,  and  the  late  C.  A. 
Funck,  then  superintendent.  The  Bailey  Company,  of  Milwaukee, 
installed  the  heating  system ;  the  Crocker- Wheeler  Company,  the 
generators  and  all  but  a  few  of  the  smaller  motors;  and  the  Hewes 
&  Phillips  Iron  Works,  the  engines  and  boilers. 


New  California  Transmission  Enterprise. 


Several  stockholders  of  the  California  Gas  &  Electric  Corporation, 
including  W.  S.  Tevis,  are  seriously  considering  the  construction  of 
an  electric  power  transmission  plant  in  Mono  County,  California. 
It  is  the  intention  to  transmit  power  about  100  miles  to  mining 
districts  in  Nevada,  including  Tonopah.  Some  of  the  capitalists  are 
interested  in  the  mining  cotmtry  around  Bodie  and  Lundy  and  it 
is  possible  that  power  will  be  supplied  first  at  those  points,  unless 
mining  should  become  more  active  in  Tonopah.  Two  forces  of 
engineers  have  been  in  the  field  for  two  months,  and  T.  E.  Thcbcrath, 
who  has  been  in  charge  of  the  California  Gas  &  Electric  Corpora- 
tion's construction  work  at  the  new  Nimshew  power  house,  has 
been  detailed  for  the  electrical  engineering  work  on  this  new  project. 
The  company  has  three  new  2,500-kw,  three-phase  generators  ready 
for  shipment,  which   could  be  used   for  the  Tonopah  transmission. 


The  plant  and  pole  line  can  be  constructed  within  four  months  if 
it  is  decided  to  push  the  work.  Leevining  Creek  is  one  of  the  pro- 
posed sources  of  water  power,  a  i,6oo-ft.  head  being  available.  The 
Owens  River  Power  Company,  which  also  contemplates  the  con- 
struction of  a  90-mile  transmission  line  to  Tonopah,  has  called  a 
meeting  of  its  shareholders  for  October  12  for  the  purpose  of  voting 
$2,000,000  in  bonds,  to  secure  funds.  This  company  can  develop 
9,000  hp  with  a  400-ft.  head  of  water  by  building  four  and  one-half 
miles  of  flume.  The  location  of  the  plant  will  be  only  4,500  ft. 
above  the  sea  level. 


Cleveland  Telephone  Police  Signal  System, 


In  our  issue  of  last  week  we  referred  to  the  contract  recently 
awarded  for  the  City  of  Cleveland,  Ohio,  for  a  complete  new  police 
signal  equipment.  The  award  of  this  contract  closed  a  long  contest, 
the  main  questions  in  consideration  between  the  various  systems 
proposed  having  been  as  to  the  relative  value  of  a  system  based  upon 
a  telephone  instrument  with  the  other  necessary  signalling  equip- 
ment, as  compared  with  a  system  based  on  a  telegraph  instrument 
with  its  auxiliary  appliances. 

Previous  to  the  development  of  independent  telephony  practically 
all  police  system  equipments  employed  telegraph  apparatus  with  cir- 
cuit line  construction  for  reporting  and  signalling  to  the  central  office 
from  the  various  stations  or  patrol  boxes,  these  circuit  telegraph 
signal  systems  having  had  practically  the  monopoly  in  police  de- 
partment equipment.  At  the  beginning  of  Mayor  Johnson's  admin- 
istration the  entire  matter  of  a  signal  system  for  Cleveland  was 
advertised,  calling  for  bids  under  specifications  allowing  free  and 
open  competition.  Bids  were  received  under  the  last  specifications 
nearly  a  year  ago.  All  known  makes  of  apparatus  and  systems  were 
thoroughly  investigated  by  special  committees  and  experts,  as  well 
as  by  Mayor  Johnson  and  other  city  officials  personally.  The  three 
years'  investigation  resulted  in  the  adoption  of  an  equipment  radically 
diflferent  from  the  old  line  telegraph  system,  and  the  contract  has 
just  been  closed  for  a  complete  equipment  of  the  police  signalling 
and  telephone  system,  put  on  the  market  by  the  Municipal  Signal 
Company,  of  Chicago,  and  manufactured  exclusively  for  them  under 
the  Crcgicr  patents  by  the  International  Telephone  Manufacturing 
Company. 

The  contract  comprises  nine  combined  operating  desks,  call  indi- 
cating and  connecting  switchboards  complete  with  power  boards, 
power  plants,  and  all  other  necessary  central  office  apparatus  per- 
taining to  the  electrical  equipment,  together  with  200  weather-proof 
street  patrol  boxes,  in  all  amounting  to  nearly  $30,000. 

In  the  face  of  each  board  is  placed  a  map  of  the  district  for  which 
it  is  intended  in  which  is  mounted  line  lamp  signals  for  each  patrol 
box,  showing  the  exact  location  of  the  box.  The  map  also  shows 
the  fire  boxes  and  engine  houses  and  the  principal  buildings  or 
important  points  in  the  district.  The  board  is  also  provided  w'ith 
special  indicators  for  an  emergency  or  wagon  call  signal,  together 
with  keys  for  conveniently  cutting  in  the  operator's  set  or  ringing 
generator,  with  regular  line  lamp  signals,  answering  jacks,  proper 
answering,  ringing  and  connecting  appliances,  and  also  a  complete 
operator's  telephone  set  in  duplicate. 

The  patrol  boxes  contain  a  complete  telephone  equipment  for 
giving  a  regular  reporting  signal  to  the  office;  also  a  distinct  emer- 
gency or  wagon  call  signal,  a  bell  for  an  answer  back  signal,  a 
heavy  compound  ringer  with  large  gong  for  a  patrolman's  recall 
signal,  cut-out  switch,  and  proper  protectors,  all  mounted  in  a  heavy 
iron  weather-proof  protection  box. 

The  system  is  arranged  for  giving  two  separate  and  distinct 
signals  from  the  patrol  box  to  the  central  office;  two  separate  and 
distinct  signals  from  the  central  office' to  the  patrol  box,  as  well  as 
complete  telephone  equipment  for  oral  communication  between  any 
of  the  boxes  or  any  points  of  the  .system.  It  is  a  full  central  energy 
system  requiring  no  local  batteries  or  parts  subject  to  deterioration  at 
the  box.  Each  patrol  box  is  connected  directly  with  the  central 
<iffice,  avoiding  all  possible  chance  of  mistakes  in  signalling  or  re- 
porting. 

This  system  was  originally  invented  and  patented  as  early  as  1S91 
and  a  full  district  installed  when  extending  the  Chicago  system  in 
1899,  The  entire  city  of  St.  Paul  was  equipped  with  the  service 
several  years  ago.  and  it  was  adopted  by  Col.  Berne,  of  the  Pan- 
.\merican  Exposition  for  its  police  department  used  during  the  Fair. 
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Electric  Iloisis  tin    HaiiihurK   American  Docks. 

The  most  extensive  installalion  of  electric  luiinis  for  use  on  docks  ni 
this  or  any  oimiry  is  to  Ik-  inailc  at  tlic  now  llaiiilinrK  .\nirnran 
docks  at  llohi.ken,  N.  J.  There  will  be  J4  iioists  o|MTal»d  l>y  motors 
liavinc  an  ajjKreKate  capacity  of  no  less  than  i.joo  hp.  The  equip- 
ment will  Ik-  used  for  luadinn  and  discharKinn  all  kinds  of  freight. 

riic  lu>i>ls  will  he  of  two  drum  type  direct  connected  to  motors  of 
SO-hp  cap.icily  each.  l\ach  machine  will  t)e  capable  of  handlniK  H.otx) 
pounds,  i.e.,  4,(xxi  pounds  on  each  drmn.  l-^ich  drum  will  be  inde- 
pendently operated  and  controlled  l>y  Cutler-lIammcT  50-500- volt  con- 
trollers. 'Ihe  circuit  breakers,  switch  and  lield  discliarKC  resistance 
will  be  on  the  lire  wall.  On  each  side  of  the  motor  and  wiihm  reach 
of  the  operator  a  push  button  will  be  pluccd  which,  in  case  of  an 
eincrKency,  he  can  press,  and  thus  open  the  circuit  breaker.  The 
wires  for  the  motors  will  be  laid  on  steel  conduit,  which  will  run  un- 
der the  pier,  the  wires  coming  up  at  each  machine.  No  overhead 
wires  at  all  will  be  used.  Tower  will  be  supplied  by  the  United 
Electric  Light  Company  of  New  Jersey.  The  cost  of  operating  one  of 
the  oi|uipments  for  10  hours  at  present  rates  (5  cents  per  kilowatt 
hour)  has  been  found  to  be  $1.75. 

The  hoists  have  been  designed  by  Mortimer  Norden,  of  the 
Nordcn-Bittner  F.lectric  Company,  New  York.  Si.x  are  now  being 
built  by  the  Consolidated  Iron  Works,  Iloboken.  The  same  num- 
ber of  motors  will  be  manufactured  by  the  C.  &  C.  Electric  Company, 
New  York. 

The  Norden-Bittncr  Electric  Company  has  the  contract  for  the 
hoiisting  installation  and  also  for  liRhting  of  the  docks  which  will  be 
done  with  300  arc  and  1.500  lO-cp  incandescent  lamps. 


Exhihits  at  the  Saratoya  C^onvention. 


"Norbitt"  Exhibit  at  Atlantic  City. 

The  most  extensive  exhibit  made  at  the  .\tlaiuic  City  Convention 
of  the  Municipal  Electricians  was  that  of  the  Crousc-Hiiuls  Electric 
Company,  of  Syracuse,  N.  Y.,  a  view  of  which  is  given  herewith. 
This  consisted  in  a  showing  of  the  well-known  "Norbitt"  specialties 
in  the  "Grotto"  of  Hotel  Rudolf.    The  display  brought  out  the  hand- 


NORBITT      EXHIBIT. 

some  decorating  effects  possible  with  "Norbitt"  sockets,  receptacles 
and  moulding.  For  the  decoration  of  the  Convention  Hall  the  same 
specialties  were  furnished  gratuitously  by  the  Crouse-Hinds  Com- 
pany, which  made  a  very  pleasing  appearance,  much  commented  upon 
by  the  delegates.  The  entire  exhibit  was  under  the  personal  super- 
vision of  Mr.  F.  M.  Haw^kins,  of  the  New  York  office. 


Kellogg  Telephone  Contract. 


The  Kellogg  Switchboard  &  Supply  Company,  of  Chicago,  has 
been  awarded  the  contract  for  a  switchboard  and  telephones  for  Lin- 
ton, Ind.  The  contract  calls  for  an  800-line  switchboard  with  ulti- 
mate capacity  of  3,000,  and  telephones.  The  directors  of  the  New- 
Home  Company,  of  Linton,  compose  part  of  the  board  of  directors 
of  the  Knox  County  Telephone  Company,  of  Vincennes,  Ind.  On 
account  of  the  satisfactory  results  from  Vincennes  they  ordered  an 
exact  duplicate  of  the  board  for  Linton. 


I'dlloMiiiK  IS  a  coiitiiiiiation  trom  our  issue  of  lust  week  uf  notices 
of  cxhibilM  at  the  Saratoga  Convention: 

(iF.NKKAi.  I'.i.Ki  iKii.  CoMi',\NV.  Ill  placc  of  inakiufi  ihc  usual  elab- 
orate exhibit  of  .'ipparatus,  the  (ieneral  1-Ilcctric  Company  furnished 
one  of  the  most  strikiiiK  and  enjoyable  features  of  the  convention  ex- 
ercises by  providing  a  trip  lo  the  Schenectady  works  for  the  delegates. 
.As  the  great  sIiojjs  are  only  some  forty  minutes'  ride  from  .Sararoga, 
and  are  in  themselves  a  tremendously  impressive  exhibit  of  the  devel- 
opment of  electrical  industry,  a  better  plan  of  entertaining  and  inter- 
esting the  convention  could  not  well  be  devised.  A  special  train  pro- 
vided by  the  company,  in  charge  of  several  of  its  officials,  left  Sara- 
tog.i  at  I  I'.  M.  on  Thursday,  carrying  about  70fj  people,  iiicludiiig  a 
great  many  ladies.  This  train  was  run  on  arrival  directly  into  the 
General  Electric  yards,  and  the  visitors  were  escorted  to  a  new  shop — 
No.  84 — some  800  ft.  in  length,  and  of  proportionate  width,  which 
it  is  proposed  to  devote  entirely  to  the  manufacture  of  the  Curtis 
steam  turbine.  It  seems  to  be  the  practice  of  the  General  Electric 
Company  whenever  a  large  party  visits  the  works  to  put  up  a  new 
building  for  its  entertainment,  the  result  being  that  the  increase  in 
ihe  iniinber  of  G.  E.  shops  is  remarkably  rapid.  After  admiring 
this  colossal  building,  the  party  proceeded  upstairs  to  the  gallery, 
which  runs  along  one  side,  and  at  one  end  of  which  a  sumptuous 
luncheon  was  provided  for  about  800  people.  This  function  was 
presided  over  by  Mr.  J.  R.  Lovejoy,  the  head  of  the  railway  de- 
partment of  the  company,  assisted  by  several  other  of  the  leading 
officers,  who  happened  to  be  in  Schenectady,  including  Messrs. 
Rohrer,  Potter,  Hamill,  Emmctt,  Haskins,  and  others  equally  well 
known.  Owing  to  the  magnitude  of  the  gathering,  and  the  speed 
with  which  lunch  was  served,  there  was  little  opportunity  for 
speechifying,  but  Mr.  Lovejoy  made  a  pretty  little  speech  of  wel- 
come on  behalf  of  the  company,  which  was  responded  to  with  equal 
felicity  by  Mr.  Caryl  Ely.  .After  luncheon  the  party  dispersed  in 
squads  to  go  through  the  shops,  particular  attention  being  paid  to 
No.  20,  where  the  steam  turbine  work  is  at  present  carried  on. 
Thinking  that  many  of  the  ladies  might  not  care  to  visit  the  shops, 
a  special  trolley  ride  around  the  city  was  given  on  their  behalf, 
the  cars  being  tastefully  draped  with  smilax.  At  a  late  hour  in  the 
afternoon,  the  special  returned  to  Saratoga. 

The  Magnetic  Equipment  Company,  of  Chicago,  the  concern 
which  has  the  device  for  increasing  the  traction  of  wheels  on  rails 
by  means  of  magnetism,  had  a  small  model  car  equipped  with  the 
magnetic  adhesion  device.  C.  A.  Ballard,  treasurer;  B,  H.  Honey, 
-ecretary  ;  W.  B.  Frazier,  chief  engineer,  and  W.  T.  Davidson,  gen- 
eral representative,  were  on  hand  explaining  the  apparatus. 

The  Stuart  Howland  Company  had  their  exhibit  in  one  of  the 
parlors  of  the  Grand  Union  Hotel,  and  made  there  a  very  elaborate 
display  of  the  street  railway  overhead  line  materials,  brackets,  trol- 
ley catchers,  swivel,  trolley  harps,  and  other  well-known  devices 
which  they  handle.  H.  W.  Smith,  from  headquarters  in  Boston,  and 
H.  De  Steese,  from  the  New  York  office,  were  on  deck. 

The  Norbitt  Specialties. — One  of  the  most  popular  corners  at  the 
convention  was  situated  in  the  hotel  grounds  just  ofT  the  main  piazza 
of  the  hotel.  It  is  known  as  "The  Pagoda"  and  is  conducted  as  a 
restaurant  by  the  Grand  Union  Hotel.  It  was  here  that  the  people 
attending  the  convention  found  their  best  opportunity  to  display  that 
feeling  of  good-fellowship  which  is  so  characteristic  of  these  gath- 
erings. What  made  it  especially  attractive  w^ere  the  tasteful  decora- 
tions, consisting  mainly  of  incandescent  lamps  festooned  all  over 
the  pagoda,  the  lamps  being  covered  with  red  shades.  This  decora- 
lion  was  placed  there  especially  for  the  convention,  and  was  fur- 
nished by  the  Crouse-Hinds  Electric  Company,  Syracuse,  N.  Y.,  who 
used  the  Norbitt  temporary  socket  for  the  purpose.  Everybody  com- 
mented upon  the  beautiful  appearance  of  "The  Pagoda."  and  recog- 
nized the  merit  for  decorating  purposes  of  the  Norbitt  socket. 

Inspecting  the  Schenectady  System. — Upon  the  invitation  of 
Mr.  E.  F.  Peck,  general  manager  of  the  Schenectady  Railway  Com- 
pany, a  number  of  those  who  took  part  in  the  General  Electric  trip 
to  Schenectady,  made  a  flying  tour  over  the  local  trolley  system  in 
a  private  car  provided  for  the  purpose.  This  party  included  Messrs. 
H.  N.  Vreeland,  Caryl  Ely,  W.  J.  Clark,  J.  G.  White,  J.  H.  Mc- 
Graw,  John  I.  Beggs,  and  many  others — some  twenty-five  in  all.  A 
run  was  made  first  over  the  Troy  division,  and  the  car  then  came 
back  and  made  another  run  over  the  line  which  runs  almost  as  the 
crow  flies  direct  from  Schenectady  to  Albany.  Not  only  did  this 
trip  give  an  opportunity  to  take  a  glance  at  the  car  barns  and  other 
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plants  of  the  company,  but  every  opportunity  was  afforded  to  in- 
spect the  magnificent  work  that  has  been  done  in  roadbed  and  line 
construction.  It  may,  in  fact,  be  questioned  whether  there  is  a 
better  equipped  system  in  the  country,  or  one  which  is  handled  with 
greater  ingenuity  and  progressiveness,  the  result  being  that  the  re- 
ceipts of  the  company  have  been  increasing  with  leaps  and  bounds. 
Refreshments  were  provided  on  the  special  car,  and  at  the  close  of 
the  trip  Mr.  Peck  was  most  heartily  and  deservedly  thanked  by  all 
who  had  enjoyed  the  Schenectady  Company's  hospitality. 

The  Gould  Storage  Battery  Company  had  a  neat  booth  on  the 
lawn,  which  was  devoted  to  an  exhibit  of  their  cell  for  railway  and 
other  purposes,  together  with  detailed  parts  showing  the  construc- 
tion of  the  plates  employed  in  the  different  types.  There  were  also 
sundry  views  around  it  of  well  known  installations.  And,  among 
others,  Messrs.  Donaldson,  Oakman  and  Draffen  were  on  hand  to 
receive  and  entertain  the  numerous  callers  at  the  space. 

The  Standard  Paint  Company  had  a  handsome  booth  out  on  the 
lawn  in  charge  of  Messrs.  C.  Earnshaw,  F.  F.  Van  de  Water,  and 
N.  D.  King.  An  interesting  exhibit  was  made  of  the  well  known 
P.  &  B.  productions,  including  electrical  compounds,  ruberoid  tape 
and  cloth,  armature  and  field  varnish,  insulating  tape,  etc.  Particu- 
lar stress  was  laid  upon  the  new  feature  of  car  wiring,  lately  intro- 
duced by  the  company,  giving  particular  attention  to  the  insulation 
and  protection  of  motor  leads.  The  leads  are  first  wrapped  with 
ruberoid  motor  cloth,  and  this  is  overwound  with  P.  &  B.  insulat- 
ing tape.  In  this  manner  a  very  effective  equipment  and  economical 
insulation  is  afforded,  which  appears  to  be  as  enduring  as  it  is 
flexible,  and  minimizing  the  number  of  short  crcuits  which  might 
otherwise  arise  from  defective  insulation.  A  very  handsome  pocket 
book,  card  case  and  notebook  in  one,  was  distributed. 

Eugene  Munsell  &  Co.  had,  in  charge  of  Mr.  C.  E.  Coleman,  a 
very  interesting  exhibit  of  their  Empire  and  Micante  insulating  spe- 
cialties in  their  booth  on  the  lawn.  Samples  of  these  were  made  up 
in  handsome  little  books,  so  that  each  visitor  could  take  away  pieces 
of  the  material  with  him  for  investigation  and  testing.  A  large 
quantity  of  these  was  handed  out  during  the  convention.  Mr.  Cole- 
man was  also  very  busy  discussing  with  a  great  many  of  the  street 
railway  managers  the  qualities  of  these  insulating  cloths  and  papers. 

The  Standard  Vitrified  Conduit  Company  not  only  had  a  very 
neat  exhibit,  but,  like  Rosalind,  hung  signs  on  all  the  trees  in  the 
vicinity  for  the  benefit  of  Orlando,  the  street  railway  managers.  The 
exhibit  included  a  great  variety  of  the  clay  conduit  in  single  and 
multiple  form,  and  third-rail  insulators.  Mr.  B.  S.  Barnard,  presi- 
dent of  the  company,  was  present,  and  was  assisted  by  his  son,  Mr. 
W.  H.  Barnard,  who  had  charge  of  the  exhibit. 

Crocker-Wheeler  Company,  of  Ampere,  N.  J.,  did  not  make  an 
exhibit  but  distributed  a  special  bulletin  devoted  to  their  generators 
a  growing  number  of  which  are  being  used  in  street  railway  serv- 
ice. The  company  was  represented  by  Messrs.  C.  W.  Startsman, 
F.  B.  de  Cress,  S.  Russell,  Jr.,  H.  J.  Sage  and  R.  N.  C.  Barnes  A 
souvenir  match  safe  was  given  away 

Noark  Fuses  were  a  constituent  part  of  the  H.  W.  Johns-Man- 
ville  exhibit  as  noted  in  these  pages  last  week,  and  Mr.  Sachs,  the 
inventor,  was  present.  A  great  hit  was  made  with  the  pencil  got 
up  in  the  form  of  a  fuse,  label  and  all,  and  of  the  e.xact  color,  the 
renewable  lead  being  moved  by  a  turn  of  the  fuse.  Everybody  in 
the  convention  seemed  to  be  carrying  one  of  these. 

American  Circular  Loom  Company  was  represented  by  Mr.  Ottd 
W.  Uthoff,  whose  firm  at  St.  Louis  is  agent  also  for  the  Banner 
Electric  Company. 

Garton-Da NIELS  Company,  of  Chicago,  were  represented  by 
Secretary  J.  V.  E.  Titus. 

Robins  Conveying  Belt  Company  had  out  in  a  booth  on  the  lawn 
a  working  model  of  their  well-known  conveyor,  operated  by  electric 
motor.  It  was,  indeed,  one  of  the  features  of  the  exhibit  section, 
and  drew  a  constant  and  admiring  crowd.  The  concern  was  repre- 
sented by  C.  K.  Baldwin,  A.  B.  Proal,  John  Fuller  and  M.  S. 
Murray. 

E.  P.  Roberts  &  Co.,  of  Cleveland,  w^ere  represented  by  Mr,  W. 
C.  Andrews,  chief  engineer  of  the  New  York  office. 

Western  Electric  Company  sent  to  the  convention  Messrs.  R. 
M.  Campbell  and  R.  H.  Harper. 

Bridgeport  Brass  Company,  whose  "Phond"  wire  has  become 
widely  known  among  sheet  railway  men,  was  represented  by  .Mr. 
Wylie  Brown,  of  the  New  York  office,  who  had  samples  with  him. 


Le  Valley-Vitae. — The  Le  Valley- Vitae  Carbon  Brush  Company 
made  an  exhibit  of  sample  boards  containing  specimens  of  the 
brushes  it  makes,  and  carbon  brushes  were  distributed  at  the  booth 
by  President  J.  V.  Clarke  and  Mr.  W.  H.  Bell.  They  were  assisted 
in  their  efforts  to  instruct  the  street  railway  men  by  an  "electric 
advertiser,"  which  did  a  good  share  of  the  talking. 

W.  R.  Garton  Company,  of  Chicago,  was  represented  by  the  well- 
known  president,  from  whom  its  name  is  taken.  Mr.  Garton  dis- 
tributed leather  card  cases  and  aluminum  letter  openers  as  souvenirs, 
and  was  heard  to  refer  accidentally  to  electrical  supplies. 

Michigan  Electric  Company^  of  Detroit,  was  represented  by 
President  J.  E.  Lockwood,  who,  it  is  announced,  is  to  take  hold  of 
Bullock  interests  in  his  territory. 

St.  Louis  Exposition  was  represented  by  Prof.  W.  E.  Golds- 
borough,  department  of  electrical  exhibits,  and  Cloyd  Marshall,  su- 
perintendent of  electrical  machinery  in  the  department  of  electricity. 
Both  did  loyal  service  to  the  cause,  viz.,  a  meeting  of  the  .Associa- 
tion at  St.  Louis  next  year. 

E.  W.  Bliss  Company,  of  Brooklyn,  showed  in  the  veranda  of 
the  Grand  Union  Hotel  some  very  fine  high  carbon  steel  gears  and 
pinions  for  all  classes  of  electric  railway  work,  etc.  These  are 
called  "Projectile  Bliss,"  and  illustrate  the  precision  and  beautiful 
accuracy  of  metal  working  done  by  this  concern.  A  working  group 
showed  one  of  the  gears  meshing  into  nine  pinions,  so  that  their 
smooth  running  could  be  tested. 

Concerns  Reprksented. — Among  the  concerns  represented  but 
not  exhibiting  were  the  following :  S.  B.  Condit,  Jr.,  of  that  named 
company ;  N.  T.  Clark,  of  W.  E.  Baker  Company ;  A.  F.  Eslep,  of 
R.  D.  Nuttall  Company;  C.  E.  Speirs,  of  D.  Van  Nostrand  Com- 
pany; W.  A.  Neff,  of  Forest  City  Electric  Company,  Cleveland; 
John  A.  Stewart,  of  that  named  company ;  E.  F.  Kirkpatrick,  Mc- 
Roy  Clay  Works;  G.  B.  Foster,  Wagner  Electric  Manufacturing 
Company;  J.  W.  Lyons,  AUis-Chalmers  Company;  W.  R.  Bonham, 
Jandus  Electric  Company  and  Buckeye  Electric  Company ;  E.  G. 
Bernard,  of  the  company  of  that  name ;  E.  Beatty,  Electric  Motor  & 
Equipment  Company ;  T.  J.  Creaghead,  the  Creaghead  Engineering 
Company;  F.  J.  Coakley,  Samson  Cordage  Works;  W.  C.  Egert, 
Globe  Electric  Company;  W.  S.  Eckert,  National  Conduit  &  Cable 
Company;  E.  H.  Heilstedt,  Chicago  Mica  Company;  H.  W.  French, 
Consolidated  Engine  Stop  Company;  E.  L.  Hartpence,  Empire  Wire 
Company;  H.  W.  Knott,  Elmer  P.  Morris  Company;  I.  L.  Storey, 
Magneto  Electric  Company ;  E.  R.  Mason,  Porter  &  Berg  Company; 
J.  H.  Parshall,  Ball  &  Wood  Company;  Norman  McCarty,  Diesel 
Engine  Company ;  H.  W.  Pope,  American  Telephone  &  Telegraph 
Company;  C.  E.  Meech,  Wilmarth  &  Morgan  Company;  H.  F.  San- 
ville,  Waclark  Wire  Company ;  W.  S.  Sisson,  D.  &  W.  Fuse  Com- 
pany ;  G.  W.  Swan  and  U.  G.  Tingley,  John  .'\.  Roebling's  Sons 
Company ;  A.  P.  Eckert,  Safety  Insulated  Wire  Company. 

American  Electrical  Works,  of  Providence,  R.  I.,  was  repre- 
sented by  Messrs.  N.  J.  Watson  and  Frank  B.  Baker. 

Bell  Telephone. — The  American  Telephone  &  Telegraph  Com- 
pany extended  the  courtesy  of  free  long  distance  telephone  service 
to  all  active  members  of  the  Association,  a  privilege  that  was  very 
much  appreciated.  Messrs.  H.  W.  Pope  and  Wendell  Baker  were 
in  attendance. 

Chase-Shawmut  Company,  of  Boston,  and  its  specialties,  were 
spoken  for  by  Messrs.  H.  P.  Moore,  F.  D.  Masterson  and  E.  Howe. 

National  Lead  Company,  of  Chicago,  made  an  exhibit  of  babbitt 
metal  journal  bearings  and  of  Pha-nix  metal  armature  bearings,  and 
the  display  included  a  journal  bearing  that  had  seen  continuous 
service  for  not  less  than  13  months  under  one  of  the  heavy  cars  oper- 
ating on  the  Detroit  United  Railway,  where,  it  is  stated,  this  metal 
is  now  used  exclusively  on  all  the  cars.  It  is  natural  that  so  im- 
portant a  feature  in  the  work  should  receive,  as  it  did,  considerable 
attention  from  the  street  railway  men  present.  The  company  was 
represented  by  Messrs.  J.  R.  Weithas,  of  New  York;  R.  D.  Pierson, 
of  Detroit,  and  A.  Benzel,  of  St.  Louis. 

Gold  Car  Heating  Company  had  a  simple  and  tasteful  exhibit 
out  on  the  lawn  of  their  well-known  electric  car  heaters.  One  of 
the  sets  was  arranged  to  show  the  method  of  regulation.  The  recent 
census  statistics  give  a  vivid  idea  of  the  manner  in  which  electric 
heating  has  made  its  place  in  the  street  railway  art,  and  the  Gold 
people  are  receiving,  as  they  deserve,  great  credit  for  their  important 
share  in  this  advance.  Among  those  who  represented  the  company 
at  the  convention  were  Messrs.  E.  E.  Gold,  president ;  J.  E.  Ward, 
general  manager;  W.  H.  Stocks  and  Frank  Cahill,  the  chief  engineers. 
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Financial   Intelligence. 

Till-:  WFKK  IN  WALL  STRKET— The  stock  market  was  very 
(lull  and  entirely  professional,  there  being  a  holiday  feeling  and  an 
absence  of  activity.  There  was  a  rather  strong  nixjertone  of  more 
favorable  views  about  money  market  conditions,  while  uncertainty 
rcKarditiK  the  corn  crop  and  .-i  threatened  curlailment  of  anthracite 
coal  consumption  seemiuKly  induced  caution.  Tlicrc  were  few  fe.i- 
lures  apart  from  lieaviness  iti  the  traction  stocks  on  the  iuic\pl:iin<cl 
deal  in  Metropolitan  ami  the  reactionary  tendency  of  AmalKaniatid 
Copper  on  an  adverse  decision.  Electrics  were  weak  and  listless  in 
sympathy  with  the  Kcneral  market.  Hrooklyn  Rapid  Transit  lost  '4 
point  net  on  sales  of  17,740  shares,  the  closing  (juotation  being  45'/j. 
Metropolitan  Street  Railway,  on  total  sales  of  -'.?,r)5o  shares,  declined 
from  iiijjj.  'he  highest  figure,  to  ill.  the  lowest,  closing  at  ii2-)4. 
this  being  a  net  loss  of  I, '4  points.  (Icneral  I'".!cctric  lluduated  be- 
tween 1(>5  and  162,  closing  at  i6.^ — one  point  lower  than  last  week's 
closing  price.  Western  Union  closed  at  SyA,  this  being  a  net  loss 
of  ^i  point.     I'oUowing  are  the  closing  iiuolations  of  September  8: 


NKW  YORK. 


Sfpt.  1    Sept.  S 

AiutTlcan  Tel.  &  C«bl>' 7ii  71i 

American  Tel.  i  Ti>l 1S3  132 

AiiiiTlinii  I>i»t.  Tel 23  34 

Brooklyn  Uaplil  Tninsit    ..      45(4  HH 

CX>iniiuToial  Cable 

KJeiitric  Boat     11  i:i 

ra.vtri.- Bolt  pfd 40  3« 

Electrlr  Lead  UeUuction. .   .       IM  IH 

Ele<-trle  Vehicle «  4^4 

Kleetrle  Vehicle  pfil 8  7X 


Sept.  1    Sept.  S 
. ..  111.')         102 


General  KU'ftric.    .. 

UiidHon  Itlver  Tel 

Metropolitau  St.  Ity lUH  ll'iH 

N.  E.  Kleo.  Veli.Trns 

N.  Y.  >*:  N.  .1.  Tel 

Mar... Hi  Tel 3  lU 

WcHtern  Union  Tel H3'4  K.1 

WCHtlnKhoune  com 1H4  lllli 

Westiuifhoiise  pfd 170  170 


BOSTON. 


Sept.  1    Sept.  S 

American  Tel.  *  Tel     1.H3  132« 

Oiimberland  Telephone 

Edison  Klec.  Ilium 

general  Electric 

We.itern  Tel.  Jk  Tel  13  13 


Sipl.  1  Sept.  8 

Western  Tel,  &  Tel.  pfd....      S2  Hlii 

Mexican  Telephone i'4  1% 

New  l-^iulaud  Telephone   ..   123  124 

Ma»8.  Elec.  Ky 21H  21« 

Ma.-o.  Elec    Ry.  pfd SO  7!l« 


PHILADELi'HlA. 


American  Railways 

Eleo.  Storage  Batt<'ry  .     ...  5BH 

EUec.  Storajfe  Battery  pfd.  S«Si 

Klec.  Co.  of  America HH 


Sept.  1    Sept.  8 


.Sim 

8»S 
CHICAGO. 


Phlla.  Traction. .     . 

Phila.  Electric  

Phila.  Rapid  Trans. 


Sept.  1  Sept.  8 
...  (inVi  8SM 
. . .      0^  (IM 


Central  Diiion  Tel. 

Ohicaiio  Edison 

Ohicago  City  By... 
OhlcattoTel.  Co  ... 
National  Carbon  . 


Sept.  1   Sept.  8 


20 


170 
20 


Sept.  1   Sept.  8 

National  Carbon  pfd 88  88 

MetropolitanElev.com 

Dnion  Traction  4  Hi 

Union  Traction  pfd 


BELL  TELEPHONE  OF  PHILADELPHL^.— President  U.  N. 
Bethell,  of  the  Bell  Telephone  Company,  of  Philadelphia,  has  issued, 
under  date  September  i,  1903.  a  circular  to  stockholders  as  to  the 
coiupany's  issue  of  $2,000,000  of  new  stock.  The  directors  have  voted 
to  offer  to  the  stockholders  40,000  shares  of  the  new  stock  of  this 
company  for  cash  at  par  ($50  per  share).  Each  stockholder  will  be 
entitled  to  subscribe  for  such  new  stock  in  the  proportion  of  one 
share  for  every  six  shares  that  he  then  holds;  that  is,  a  right  will 
attach  to  each  share  of  the  then  outstanding  stock  to  subscribe  for 
one-sixth  of  a  share  of  new  stock,  but  subscriptions  must  be  for  full 
shares.  The  right  to  subscribe  will  expire  at  3  o'clock  in  the  after- 
noon of  Monday,  October  12,  1903. 

BELL  TELEPHONE  MERGER.— Articles  have  been  filed  with 
the  Secretary  of  State  of  New  Jersey  merging  the  .American  Tele- 
phone &  Telegraph  Company  of  New  Jersey,  the  New  York  and  Phil- 
adelphia Telephone  &  Telegraph  Company,  and  the  Midland  Tele- 
phone &  Telegraph  Company  into  the  American  Telephone  &  Tele- 
graph Company  of  New  Jersey.  The  new  company  has  an  authorized 
capital  of  $130,000,  and  is  a  long-distance  branch  of  the  Bell  Tele- 
phone system.  The  officers  are  Edward  J.  Hall,  of  Morris  Township, 
N.  J.,  president ;  Edw^ard  P.  Meaney,  of  Newark,  vice-president ;  Mel- 
ville Egleston,  of  Elizabeth,  secretary,  and  James  P.  Vail,  of  New- 
York,  treasurer. 

DIVIDENDS. — Chicago  Telephone  directors  have  declared  the 
regular  quarterly  dividend  of  214  per  cent.,  payable  September  30. 
The  directors  of  Coiumercial  Cable  have  declared  the  regular  quar- 
terly dividend  of  2  per  cent.,  payable  October  I.  The  Western  Union 
Executive  Committee  has  recommended  the  declaration  of  the  reg- 
ular quarterly  dividend  of  ij4  per  cent.  The  regular  quarterly  divi- 
dend of  i^  per  cent,  will  be  paid  on  Manhattan  Railway  Coiupany's 
capital  stock  October  i  hy  the  Interborough  Rapid  Transit  Company, 


IckHcc.  The  Chicago  City  Railway  Company  has  declared  a  (|uar- 
Icrly  dividend  of  .''1  per  cent,  payable  September  30.  The  directors 
of  the  I'^lectric  Boat  Company  have  declared  a  quarterly  dividend  of 
3  per  cent  on  the  preferred  stock,  payable  October  I,  HJ03. 

Commercial   Intelligence. 


rill'.  WEEK  IN  TRADI-:.— The  tone  of  reports  from  business 
centers  shows  that  lliire  was  a  spirit  of  conservatism  with  a  tendency 
to  eliminate  anytliiiig  in  the  nature  of  speculation  or  overextension 
on  general  business.  Activity  continues  in  manufacturing  industries 
excii)t  in  some  lines  of  iron  and  steel.  Some  improvement  is  noted 
in  the  car  situation,  and  the  railroads  continue  to  report  larger  gross 
earnings,  but  increased  cost  of  operations  or  heavy  improvements 
limit  net  receijits.  Traffic  congestion  is  already  noted  at  several 
points,  despite  the  fact  that  crops  have  only  just  begun  to  move,  and 
railway  earnings  in  August  show  gains  of  9.3  per  cent,  over  last 
year,  and  17.4  per  cent,  over  1901.  All  jobbing  trade  reports  indicate 
further  improvement.  I'"inished  iron  and  steel  are  reported  in  better 
demand  at  Pittsburg.  The  prices  of  these  metals  as  a  whole,  how- 
ever, show  little  change:  the  hardware  trade  is  fully  up  to  expecta- 
tions. Copper  ruled  quiet  but  steady  throughout  the  week,  a  fair 
volume  of  business  being  transacted.  Quotations  arc  unchanged  at 
13J4  to  135^0.  for  Lake;  I3}4  to  I3VjC.  for  electrolytic;  13  to  I354c- 
for  cathodes,  and  i2-)4  to  13c.  for  casting  stock.  The  usual  mid- 
summer volume  of  business  failures  is  noted,  although  it  is  pointed 
out  that  the  August  suspensions  foot  up  a  larger  total  of  liabilities. 
The  number  of  failures  for  the  week  ending  September  3,  as  reported 
by  Bradstrcct's,  numbered  162  against  142  the  previous  week,  and 
133  the  corresponding  week  last  year. 

KELLOGG  TELEPHONE  ORDERS.— At  the  Kellogg  Switch- 
board &  Supiily  Company's  factory  the  following  apparatus  is  in 
course  of  construction :  A  straight  multiple  exchange  equipment 
is  being  made  for  Cleveland,  Ohio,  with  an  immediate  equipment  for 
7,680  lines,  in  18  sections  of  three  positions  each,  with  an  ultimate 
capacity  of  18,000  lines.  The  new  Kellogg  four-party  selective  system 
is  to  be  installed  in  connection  w-ith  this  exchange,  each  cord  circuit 
having  a  four-button  indicating  ringing  key  in  addition  to  the  regu- 
lar cord  equipment.  This  switchboard  is  to  replace  the  old  four- 
division  local  battery  equipment  now  in  use  in  Cleveland,  which  was 
at  the  time  it  was  installed  nearly  four  times  as  large  as  the  largest 
straight  multiple  board  then  made.  Common  battery  exchanges  of 
the  latest  type  are  being  constructed  for  the  following  cities:  Pasa- 
dena, Cal.,  1,500  lines  present  equipment,  mounted  in  a  framework 
for  7,200  lines  ultimate;  McKeesport,  Pa.,  1,000  lines  present  equip- 
ment, mounted  in  3,600-line  framework;  London,  England,  for  Lav- 
ender Hill  Exchange,  National  Telephone  Company,  800  lines  present 
equipment;  Linton,  Ind.,  800  lines,  with  3,000  lines  ultimate;  St. 
Louis,  Mo.,  South  Office,  2,520  lines,  with  7,200  lines  ultimate,  re- 
quiring at  present  nine  sections  of  three  positions  each;  St.  Louis, 
East  Office,  1,080  lines,  with  7,200  lines  ultimate,  requiring  five  sec- 
tions for  present  installation;  Taunton,  Mass.,  300  lines,  800  lines 
ultimate ;  also  four  complete  common-battery  switchboards  of  about 
400  lines  present  equipment  each,  for  San  Bernardino,  Long  Beach, 
Santa  Ana  and  Redlands,  Cal.  These  latter  have  each  an  ultimate 
capacity  of  1,200  lines.  All  the  manually-operated  switchboard  equip- 
ment to  work  in  conjunction  with  the  Automatic  Exchange  at  Day- 
ton, Ohio,  and  Grand  Rapids,  Mich.,  is  nearly  completed  at  the 
Kellogg  factory.  The  apparatus  for  Dayton  consists  of  a  multiple 
toll  board  of  two  sections  of  tw^o  positions  each,  also  a  wire  chief's 
desk  and  a  combined  trouble  clerk  and  information  clerk's  desk,  each 
of  the  latter  having  two  positions,  both  equipped.  The  Grand  Rapids 
(Mich.)  equipment  consists  of  a  present  equipment  of  nine  two-posi- 
tion sections  of  multiple  tollboard,  and  one  two-position  section  of 
rural  line  board;  also  a  switching  section  of  12,000  lines  equipped  for 
5.500  lines  and  a  two-position  chief  operator's  desk,  a  two-position 
w'ire  chief's  desk  and  two  two-position  information  clerks'  desks. 
The  Kellogg  Company  is  also  making  extensions  to  the  following  ex- 
changes :  St.  Louis,  main  office,  an  addition  of  two  incoming  trunk 
sections  of  four  positions  each,  to  work  in  conjunction  with  the 
present  four-division  main  office  switchboard.  Los  Angeles,  Cal., 
is  to  have  a  third  extension  of  1,080  lines,  making  the  total  equipment 
of  the  exchange  9,120  lines.  Vincenncs,  Ind.,  is  to  have  a  160  addi- 
tional equipment,  making  a  total  of  800  lines  for  present  operation. 
St.  Charles.  Mo.,  and  Belleville,  111.,  are  to  have  each  an  additional 
section  equipiuent.  The  greater  part  of  this  work  is  now  nearly 
readv  for  installation. 
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WKSCO  SUPPLY  COMPANY.— The  following  important  an- 
nouncement has  been  issued  by  the  Western  J'-lcctrical  Supply  Com- 
pany, of  St.  Louis :  "Owing  to  the  constant  growth  of  our  business 
during  the  past  ten  years  we  have  found  it  advisable  to  increase  our 
cash  capital  and  divide  our  business  into  two  parts.  That  portion 
of  our  business  relating  to  electrical  supplies  and  its  good  will  and 
stock  of  goods,  we  have  sold  to  the  Wesco  Supply  Comi)any,  a  new- 
company  just  organized,  with  ample  capital  to  continue  that  business, 
under  the  personal  management  of  Mr.  R.  V.  Scuddcr.  The  Wesco 
Supply  Company  has  a  large  cash  capital,  and  pays  us  cash  for  all 
merchandise  and  a  bonus  for  good  will.  The  other  part  of  our  busi- 
ness, the  building  of  electric  light  plants  and  electric  railroads,  will 
be  retained  by  ourselves,  and  wc  will  hereafter  restrict  ourselves  to 
this  branch  of  our  business,  and  now  have  on  hand  contracts  calling 
for  orders  for  nearly  a  million  dollars  in  this  department.  All  liabili- 
ties of  the  company  will  be  li(iuidated  by  ourselves.  Wc  expect 
shortly  to  increase  the  capital  to  $300,000,  and  will  discount  all  future 
purchases.  The  company  will  continue  to  be  personally  managed 
by  Mr.  H.  K.  Oilman,  with  offices  at  Chemical  iJuilding,  St.  Louis, 
Mo.  Mr.  H.  K.  Gilman,  of  the  Western  Electrical  Supply  Company, 
will  retain  an  interest  in  the  Wesco  Supply  Company  and  will  serve 
as  one  of  its  directors.  Both  companies  will  be  officered  by  old 
employees  of  the  Western  Electrical  Supply  Company,  and  with  ample 
cash  and  better  facilities  than  ever  before,  will  undoubtedly  continue 
the  record  of  success  made  by  the  old  concern." 

WASHINGTON  WATER  POWER.— A  dispatch  of  September 
4  from  Washington,  D.  C.,  says:  "The  Great  Falls  power  scheme, 
which  the  late  Benjamin  F.  Butler  set  in  motion  twenty  years  ago, 
and  which  has  languished  during  the  interval  through  financial  i-nd 
administrative  difficulties,  has  been  revived,  and  was  to-day  given  a 
chance  to  develop  into  practical  results  by  the  formal  approval  by 
the  War  Department  of  the  plans  for  the  proposed  dam.  On  the 
endorsement  of  Gen.  Gillespie,  Chief  of  Engineers,  the  specifications 
for  a  dam  to  be  built  below  the  government  dam,  which  fills  the 
reservoirs  for  the  water  supply  of  Washington,  are  approved,  and  the 
work  is  expected  to  be  begun  within  a  short  time.  The  plans  describe 
a  work  which  will  provide  electric  power  for  lighting  Washington, 
furnishing  motive  power  for  its  street  railroads  and  a  multitude  of 
other  institutions  requiring  power.  The  new  dam  will  extend  across 
the  Potomac  River  and  join  the  government  dam  on  the  Maryland 
side.  Its  construction  will  make  it  necessary  to  raise  the  government 
dam  two  feet.  This  change  in  the  government  property  is  to  be  made 
at  the  expense  of  the  power  company.  As  the  whole  work  is  above 
the  head  of  navigation,  the  permission  of  the  government  applies 
only  to  such  questions  as  are  involved  in  the  possible  interference 
with  the  water  supply  rights  of  the  government." 

45,000  HP  of  SWISS  TURBINES  FOR  MEXICAN  PLANT.— 
Some  important  contracts  have  just  been  placed  for  various  equip- 
ments to  be  installed  in  the  huge  hydraulic  plant  now  under  construc- 
tion at  Necaxa,  State  of  Puebia,  Mexico,  by  the  Mexican  Light  & 
Power  Company,  Limited,  of  which  concern  F.  S.  Pearson,  consult- 
ing engineer  of  the  Metropolitan  Street  Railway,  New  York,  is  one 
of  the  leading  spirits.  The  initial  capacity  of  the  plant  which  in  the 
first  instance  is  to  generate  power  for  transmission  to  Mexico  City, 
some  90  miles  distant,  will  be  45,000  hp.  Ultimately  the  plant  will  be 
capable  of  generating  80,000  hp.  The  turbines  now  ordered  will  be  six 
in  number  and  of  7,500-hp  capacity  each.  The  Swiss  engineering  firm 
of  Escher,  Wyss  &  Co.,  of  Zurich,  secured  the  contract.  Their  bid 
was  some  $20,000  less  than  that  submitted  by  .'\nierican  concerns  com- 
peting. The  Ritcr-Conlcy  Manufacturing  Coiupaiiy,  of  Pittsburg, 
has  been  awarded  a  contract  for  1,800  tons  of  steel  pipe  varying  from 
48  in.  to  51  in.  in  diameter.  The  contract  for  the  generators  which 
will  call  for  six  machines  of  5,000  kw  each,  will  be  let  early  next 
month  through  the  New  York  offices  of  the  company  in  the  Cohunbia 
Building,  29  Broadway. 

ALLIS  ENGINE  ORDERS.— The  Allis-Chalmers  Company,  of 
Chicago,  111.,  reports  a  long  list  of  engine  sales  for  July,  including 
Stilwell-Bierco  &  Smith- Vaile  Co.,  Dayton,  Ohio,  one  i6-in.  x  42-in. 
girder  frame  Reynolds  Corliss  engine.  Consumers'  Heat  &  Electric 
Company,  Bloomington,  III.,  one  20-in.  and  32-in.  x  36-in.  heavy-duty 
cross-compound  Reynolds  Corliss  engine.  Columbus  Buckeye,  Lake 
&  Newark  Traction  Company,  Columbus,  Ohio,  one  34-in.  and  68-in. 
X  46-in.  vertical  cross-compound  condensing  heavy-duty  Reynolds 
Corliss  engine.  Coe  Brass  Manufacturing  Company,  Torrington, 
Conn.,  one  22  and  44-in.  x  42-in.  and  one  19  and  38-in.  x  42-in.  com- 
bined horizontal  and  vertical  compound  Reynolds  Corliss  engine ; 
two  air  pumps  and  two  jet  condensers.  Rock  Hill  Water,  Light  & 
Power  Company,  Scranton,  Pa.,  one  20-in.  x  42-in.  girder  frame  Rey- 
nolds Corliss  engine.  Memphis  Consolidated  Gas  &  Electric  Com- 
pany, Memphis,  Tenn.,  one  27  and  72-in.  .x  48-in.  horizontal  cross- 
compound,  heavy-duty,  direct-coupled  Reynolds  Corliss  engine. 

BIG  POWER  HOUSE.— Work  is  to  be  begun  forthwith  on  the 
power  house  of  the  Pennsylvania-Long  Island  Railroad  at  Long 
Island  City.    All  the  buildings  on  the  block  between  Third  and  Fourth 


Streets  and  I-'ront  and  West  Avenue  arc  to  be  removed  at  once,  and 
the  pile  foundations  for  the  power  house  laid.  The  power  house  will 
be  one  of  the  largest  in  the  United  States.  It  will  have  a  frontage  of 
250  ft.  and  will  cover  an  area  of  125,000  sq.  ft.  The  building  will  be 
pushed  rapidly  to  completion  so  that  the  trains  on  the  Atlantic  Ave- 
nue division  may  be  operated  by  electricity.  It  is  expected  that  all 
the  foundations  will  be  laid  before  the  cold  weather  sets  in.  Sixty- 
four  ducts  will  be  laid  for  feed  wires  for  the  Atlantic  Avenue  divi- 
sion, between  Flatbush  Avenue  and  Jamaica.  Westinghouse,  Church, 
Kerr  &  Co.  are  the  consulting  electrical  engineers  on  this  plant. 

TRUCKS  AND  MOTORS  FOR  WELLINGTON,  NEW  ZEA- 
LAND.— The  British  electrical  engineering  and  contracting  firm  of 
Macartney,  McElroy  &  Co.,  Limited,  New  York  offices  Havemeycr 
Building,  has  placed  contracts  through  the  London  offices  of  the 
I.  G.  Brill  Company,  of  Philadelphia,  and  the  General  Electric  Com- 
pany for  trucks  and  motor  equipments  respectively  for  the  Welling- 
ton (New  Zealand)  electric  traction  system.  There  will  be  27  Brill 
21 E  trucks  and  eight  pairs  Brill  Eureka  maximum  traction  trucks. 
The  motor  equTpments  will  be  General  Electric,  54  double-type,  500- 
volt.  The  car  bodies  will  be  built  in  England,  the  British  Electric 
Car  Company  having  secured  the  contract. 

BALL  ENGINE  SALES.— The  National  Steel  Foundry  Company, 
New  Haven,  Conn.,  has  recently  purchased  from  the  Ball  Engine 
Company,  Erie,  Pa.,  a  400-hp,  tandem-compound  engine  for  direct- 
connection  to  a  250-kw  generator.  Among  recent  sales  made  by 
the  Ball  company,  in  Detroit,  Mich.,  are:  One  300-hp  tandem-com- 
pound, direct-connected  engine  for  the  Packard  Motor  Car  Company, 
for  the  Wills  Creek  Coal  Company ;  one  300-hp  simple  engine,  direct- 
connected  engines  for  the  Arcade  Building;  one  300-hp  simple  engine 
for  the  Wills  Creek  Coal  Company;  one  300-hp  simple  engine,  direct- 
connected,  for  the  Detroit  Iron  &  Steel  Company. 

NEW  CHANGEABLE  ELECTRIC  LETTER  SIGNS.— The 
United  Electric  Light  Company  of  New  Jersey  has  placed  a  large 
contract  with  the  Norden-Bittner  Electric  Company,  New  York,  for 
new  changeable  electric  letter  signs,  which  will  be  used  in  Newark, 
Hoboken,  Paterson,  Camden,  Jersey  City  and  Trenton.  The  Norden- 
Bittner  Electric  Company,  New  York,  has  purchased  the  stock  and 
interests  of  the  Knickerbocker  Electric  Sign  &  Construction  Com- 
pany, the  National  Sign  Material  Company  and  M.  J.  Jolly  &  Co., 
all  manufacturers  of  electric  signs. 

NEW  ENGINE  SHOP.— The  S.  M.  Jones  Co.,  Toledo,  Ohio,  are 
building  an  engine  shop  260  x  75  ft.,  to  be  equipped  to  build  gas 
engines  of  large  power.  They  will  also  install  a  foundry  plant  100  x 
140  ft.  They  have  been  manufacturing  engines  of  small  size  for 
some  years,  but  the  extension  is  for  the  purpose  of  manufacturing 
multiple  cylinder  vertical  trui^k  piston  engines  for  electric  light 
service ;  also  horizontal  and  vertical  double-cylinder  tandem-com- 
pound, double-acting  engines  for  the  same  class  of  work,  but  for 
larger  horse-power;  probably  nothing  below  100  or  150  hp. 

EDISON  STORAGE  BATTERY.— A  telegram  from  Orange, 
N.  J.,  of  September  4  says :  "The  Pennsylvania  Railroad  Company 
is  negotiating  with  the  Edison  Manufacturing  Company  with  a  view 
of  securing  a  storage  battery  with  which  to  light  its  cars.  The  new 
iron  plate  cell  which  Mr.  Edison  invented  about  a  year  ago  probably 
will  be  slightly  modified  to  meet  the  requirements.  Though  the  order 
has  not  been  actually  placed,  it  is  generally  believed  that  it  will  be 
for  many  thousands  of  the  batteries,  and  that  apparatus  has  been 
designed  which  will  successfully  light  trains." 

NEW  EQUIPMENT  FOR  CENTRAL  BUILDING.— A  new 
electric  lighting  and  power  plant  is  to  be  installed  in  the  Central 
Building,  143  Liberty  Street,  New  York.  The  generators,  three  of 
loo-kw  capacity  each,  will  be  built  by  the  C.  &  C.  Electric  Company. 
The  boilers,  three  units  of  150-hp  each,  will  be  manufactured  by 
the  Babcock  &  Wilcox  Company.  Mr.  J.  P.  Hall,  of  131  Liberty 
Street,  is  letting  the  contracts. 

ELECTRIC  CARRIAGE  CALL  ORDERS.— The  Electric  Car- 
riage Call  Company,  New  York,  has  received  orders  for  the  carriage 
calls  to  be  installed  in  the  Hudson  Theatre.  New  York.  Six  will  be 
put  in  the  Waldorf-Astoria.  Through  the  company's  agents  in  Phil- 
adelphia. Kirkpatrick  &  Binder,  orders  have  been  sent  for  three  calls 
for  the  .Xcademy  of  Music  and  two  for  the  new  Bellevue-Stratford 
Hotel. 

ELECTRIC  TRACTION  FOR  MONTEVIDEO.— The  city  of 
Montevideo.  L^ruguay,  is  to  have  an  up-to-date  electric  traction  sys- 
tem. The  horse  lines  controlled  by  the  London  financial  house  of 
Baring  Brothers,  New  York  connections.  Baring,  Magoun  &  Co.,  will 
be  electrically  operated.  The  lines  are  known  as  the  Este,  Reducto, 
Pocitos  &  Bacoe  roads.     They  aggregate  about  10  miles  in  length. 

CARS  FOR  HUDSON  RIVER  TRACTION  COMPANY.— 
Messrs.  Ford,  Bacon  &  Davis,  New  York,  have  ordered  four  cars 
from  the  J.  G.  Brill  Company,  of  Philadelphia,  for  the  Hudson  River 
Traction  Company.    The  motor  equipments  will  be  General  Electric. 
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I)KN\'KK.  t(ll..  Willi  Ihr  i'iiiii|ilrti<m  •'(  n  new  idiM"-'  «'"•  i''"-iiil  lit- 
liMTii  IVnvrr  iiml  llirymiic  trlcphonic  iiimimmiinlion  iiuiy  l>e  otalililhcd 
l>rlwrrii    Drnvrr  uikI  towiii  nil   far  north  n>   Hilling*,   Miinlnnn. 

("OI.UMRUS.  ('.A.— The  Adumi  Telephone  nyiteni  o(  Stewart  County,  hu» 
lirrii  rxIrnilcJ  to  thil  city. 

MAl'ON,  <;.\.-  There  in  some  t.ilk  o(  entahlishinK  a  new  telephone  Ryatcm 
in  Macon  to  oppose  the  Hell  Company.  Some  years  ago  another  ayHlem  woiihl 
have  been  e»tntili»he<l  hail  not  the  Hell  Company  inaiiRiiratecl  a  Rreatly  im- 
proved   iervlce. 

JIOISK.  IPA.-  1  lir  Interstate  Telephone  Company,  of  Spokane,  rapitalized 
at  $jo.ooo,  has  filed  articles  of  incorporation  with  the  secretary  of  state.  The 
chief  place  of   h\isiness  of  the  company   v\ill   he  in    Kootenai    County. 

STERLING,  ILI,.-  K.  A.  Emmons  has  organiicd  a  telephone  company  south 
of  this  place. 

DIXON,  II.I«-  The  officials  of  the  jo  Daviess  County  Telephone  Company 
have  changed  the  name  of  their  company  to  Pitcher  Telephone  Company  of 
Jo  Daviess  County. 

RUSHVILLE.  ILL.-  The  Grange  and  Illinois  Western  Telephone  Com- 
panies have  agreed  to  allow  the  use  of  their  lines  to  each  others'  subscribers. 
The  agreement  is  for  one  year. 

GREENUP,  ILL. — The  village  board  of  Mulberry  Grove  has  granted  a  fran- 
chise to  E.  J.  Bancroft,  of  Greenup,  to  put  in  a  telephone  exchange  there.  It 
is  the  intention  of  the  company  to  build  lines  to  Woburn,  Van  Burensburg 
and  Fairview. 

E.\ST  ST.  LOUIS.  ILL.— Preparations  are  being  made  by  the  Kinloch  Tel- 
ephone Company  to  establish  a  branch  exchange  in  East  St.  Louis.  It  is  be- 
lieved that  with  a  branch  exchange  much  quicker  and  better  service  can  be 
given  the  East  St.  Louis  subscribers  on  local  calls. 

JERSEYVILLE,  ILL. — The  Illinois  Telephone  Company  has  withdrawn  its 
petition  to  the  Jerseyville  City  Council  for  a  franchise  to  operate  its  lines 
within  the  city  limits.  Arrangements  have  been  completed  with  the  Jerseyville 
Telephone  Company  whereby  the  toll  lines  of  the  former  company  may  be  used 
by  the  subscribers  of  the  latter. 

SHELBYVILLE,  IIX.— At  a  meeting  of  the  stockholders  of  the  recently 
incorporated  Queen  City  and  Shclhyville  County  Mutual  Telephone  Company 
the  following  named  officers  were  elected:  President,  T.  F.  Dove;  secretary, 
W.  O.  Bennett;  treasurer.  B.  W.  Kerr.  Directors:  Jacob  Ulwer,  W.  O.  Ben- 
nett, Michael  Kessel.  E.  A.  Richardson,  W.  T.  Walker,  George  Griffith,  T.  F. 
Dove. 

FORTVILLE.  IND. — The  Fortville  Telephone  Company  has  been  incor- 
porated with   a  capital  stock  of  $10,000. 

MOUNT  C.\RMEL.  IND. — The  Union  Telephone  Company  has  been  formed, 
capital  $10,000.     Directors:  J.  R.  Collins  and  others. 

LAWRENCEBURG,  IND.— The  People's  Telephone  Association  of  In- 
diana  has  purchased  the  line  of  the    Dearborn   County   Telephone   Company. 

VAN  BUREN,  IND-— D.  E.  M.  Beekman  and  E.  O.  Woods  purchased  the 
Van  Buren  telephone  system  of  R.  W.  Lowe.  Mr.  Beekman  sold  the  plant  to 
Lowe  six  or  seven  months  ago   for  $3,000. 

.WDERSON,  IND. — The  strike  of  the  electrical  workers'  union  against  the 
Central  Union  Telephone  Company  in  this  city,  Alexandria  and  Elwood  has 
been  declared  off  and  the  boycott  of  the  trades  councils  of  the  three  cities  has 
been  lifted.     The  strike  has  been  on  for  two  months. 

WHE.^TL.^ND,  IND.— The  Wheatland  Independent  Telephone  Company 
has  been  incorporated  by  Samuel  S.  Weaver,  John  H.  Overbay.  John  S.  Nich- 
olson. Charles  Nicholson,  Andrew  E.  Nicholson,  John  H.  Niblack  and  Hamil- 
ton Williams,  who  arc  also  the  board  of  directors  for  the  first  year. 

INDIANAPOLIS,  IND.— The  Inter-State  Telephone  Company,  of  Wiscon- 
sin, has  complied  with  the  foreign  corporation  law  by  filing  a  copy  of  its  arti- 
cles of  association  with  the  Secretary  of  State,  showing  that  $4,000  had  been 
invested  in  lines  constructed  in  northwestern  Indiana. 

INDIANAPOLIS,  IND.— The  Fisher  Telephone  Company,  of  Hamilton 
County,  has  been  incorporated  with  a  capit,al  stock  of  $5,000.  An  exchange  will 
be  established  at  Fisher's  Station  and  lines  extended  throughout  the  adjoin- 
ing communities.  T.  A.  Fisher  A.  F.  Beaver,  J.  A.  Noury  and  A.  C.  Harrison 
are  directors  for  the  first  year. 

C.\RMEL,  IND. — The  Union  Telephone  Company  has  been  incorporated 
with  a  capital  of  $10,000.  The  company  will  operate  throughout  the  State,  but 
especially  in  the  counties  of  Hamilton,  Boone  and  Marion.  The  board  of  di- 
rectors includes  John  R.  Collins,  William  B.  Hood.  Richard  J.  Moffit,  Albert 
Kinger  and  Le  Roy  J.   Pattey. 

M.VRION,  IND.— The  strike  of  the  elestrical  workers  of  the  United  Tele- 
phone Company  has  been  called  off,  differences  settled  and  the  men  returned 
to  work.  The  men  have  been  granted  an  increase  of  25  cents  on  their  daily 
wages,  but  the  company  steadfastly  refused  to  recognize  the  union  in  signing 
an  agreement.  The  strike  has  been  on  since  August  12.  The  linemen  of  the 
United  Telephone  Company  at  Bluffton,  Huntington,  Ft.  Wayne,  Gas  City  and 
other  points  have  been  striking  in  sympathy  with  the  Marion  men. 

EVAXSVILLE,  IND. — A  proposition  to  charge  the  city  $960  a  year  for  new 
telephones  by  the  Municipal  Telephone  Company  has  raised  a  storm  of  protesta- 
tion. The  Cumberland  Telephone  Company  is  at  present  furnishing  the  city 
telephones  free  and  it  is  difficult  for  the  citizens  to  understand  why  the  pro- 
moters of  the  Municipal  Telephone  Company,  who  claims  to  be  working  so  hard 


"(or  Ihr  inlcrnt  of  Ihr  clly,"  waul  lo  iluiiue  Ihr  cily  I960  for  the  uie  of  ill 
Irlrpiwinci,  'Ihr  rry  is  rulxrd  llinl  Ihr  nrw  telephone  company  it  nnl  going 
III  he  inuiiieipal. 

IILUh'I'TON,  IND.-  Twrnlyiix  linrmrn  rmployrd  in  stiinging  i.ililn  for 
Ihr  I'nilril  Trlrphoiir  rnmpany  in  thin  vicinity  havr  gone  oiil  iiii  a  lyinpalhrtic 
•Irike.  'J  hry  huvr  no  giirvuiur,  but  wrrc  ordered  out  br<  iiune  of  a  ulrikc  at 
Miincir  ntid  Marion  by  mniihrrii  of  Ihr  name  KleclrirnI  Workeri'  Union  with 
whirh  they  are  aflilinlnt.  The  Marion  miikera  drmaiid  an  incrrnne  fionL  $2.Jo 
lo  $1.7J  a  day  and  a  rrdurlion  of  from  0  lo  8  houm.  Mom  of  ihr  mrn  are 
riiipliiyrd  by  the  llullrr lirld  ('onulriiclion  Company,  which  hni  the  rnnlract  for 
improving  the  synleni  of  the  United  Company  here  and  in  Marion,  llarlford 
Cily,   Moiilpelier  and  other  point*. 

IIAYT(JN,  lA. — The  I'armrrs'  Telephone  Company  hai  been  voted  a  local 
franchise. 

HARLAN,  lA.-  The  Harlan  &  Avoca  Telephone  Company  ii  extending 
ils  service  to  Tennant. 

NKOLA,  lA. — The  Shelby  Telephone  Company  has  finished  a  line  from 
that  city  to  Ncola  by  way  of  Persia. 

DUBUQUE,  lA. — The  Iowa  Telephone  Company  will  make  improvcmenli 
in  its  plant  at  Dubuque  and  put  in  conduits. 

DES  MOINES,  lA. — The  Shelby  Independent  Telephone  Company  has  in- 
creased  its  capital   stock   from   $10,000  to  $25,000. 

CLINTtJN,  lA.— The  Clarinda  and  Shambaugh  Mutual  Telephone  Com- 
pany has  been  formed  with  a  capital  stock  of  $2,000.     S.  R.  Turner  is  president. 

DES  MOINES,  lA.-  The  Audubon  County  Farmers'  Mutual  Telephone  Com- 
pany has  been  formed;  capital  $15,000.  J.  H.  Mahony,  president,  and  H.  W. 
Stearns,   secretary. 

APLINGTON,  lA.— The  Cedar  Valley  Telephone  Company,  with  headquar- 
ters at  Waterloo,  put  in  a  local  exchange  in  this  little  city  of  about  thirty 
instruments,  connected  with  an  automatic  switchboard.  It  will  also  connect 
with  two  farmers'  lines  recently  incorporated  by  farmers  and  local  business 
nun  residing  at  and  near  Aplington. 

TIPTON,  lA. — By  an  amendment  to  its  articles  of  incorporation  the  New 
Liberty  Independent  Telephone  Company,  which  is  capitalized  at  $60,000,  has 
changed  its  name,  and  headquarters  from  Scott  to  Cedar  County,  by  adopt- 
ing the  title  of  the  Tipton  Independent  Telephone  Company.  The  company 
has  a  line  from  Tipton  to  Davenport  connecting  with  various  rural  lines 
along  the   way. 

DES  MOINES,  lA.  -The  contract  for  the  erection  of  the  Iowa  Telephone 
Company's  building  has  been  let  to  F.  M.  Garthwait,  of  Chicago,  for  $37,000. 
The  switchboard  is  now  being  erected  by  the  Western  Electric  Company  in 
Chicago.  All  the  down-town  wires  will  be  placed  in  underground  conduits 
and  the  wires  outside  of  the  business  district  will  be  on  newly  erected  poles 
that  are  now  being  prepared.  The  wires  will  be  in  cables  for  the  most  part. 
New  telephones  will  be  put  in  over  the  entire  system.  The  improvements  will 
involve   an  expenditure  of  $200,000. 

SIOUX  CITY,  lA.— With  the  Iowa  Telephone  Company  offering  a 
reduction  and  large  concessions  to  prevent  the  granting  of  a  fran- 
chise in  Sioux  City  to  a  rival  and  the  Sioux  City  Telephone  Company,  with 
a  freshly  signed  contract  with  the  independent  companies  of  western  Iowa  at 
hand,  asking  for  the  right  to  operate,  a  telephone  war  may  not  be  far  distant. 
The  Sioux  City  Telephone  Company  has  practically  closed  a  twenty-year  con- 
tract for  toll  connection  with  the  four  independent  telephone  companies  which 
operate  about  10,000  telephones  within  seventy-five  miles  of  Sioux  City,  pro- 
vided the  Sioux  City  Company  obtains  a  franchise  to  operate  a  telephone  sys- 
tem here.  By  the  terms  of  the  contract  the  independent  lines  are  to  construct 
lines  to  Sioux  City  as  soon  as  the  Sioux  City  Telephone  Company's  lines  arc 
laid.  The  companies  included  in  the  contract  are  the  New  State  Telephone 
Company,  the  Cherokee  County  Telephone  Company,  the  Maple  Valley  Tele- 
phone &  Telegraph  Company  and  the  New  Monona  Telephone  Company. 

COVINGTON,  KY. — The  council  will  advertise  for  proposals  for  the  con- 
struction of  a  telephone,  telegraph  and  messenger  system  in  the  city.  A  fran- 
chise was  granted  a  short  lime  ago,  but  the  courts  declared  it  to  be  illegal. 

COVINGTON,  KY.— The  Noith  Kentucky  Telephone  &  Telegraph  Com- 
pany has  applied  for  a  franchise  in  Covington.  The  company  has  recently 
been  organized  with  $100,000  capital  by  F.  K.  Ludlow,  M.  M.  Durrett,  S. 
Kineon    and    others    of    Covington. 

OWENSBORO,  KY.— The  Rural  Home  Telephone  Company  has  filed  arti- 
cles of  incorporation.  The  capital  stock  is  fixed  at  $25,000.  H.  K.  Cole  and 
J.  K.  Woodruff,  of  Owensboro,  and  F.  A.  Lundquist,  of  Chicago,  are  the 
incorporators.  The  company  will  establish  automatic  exchanges  in  small 
towns  in  conjunction  with  the  home  telephone  of  this  city. 

ESQUINAPA,  MEX. — A  new  telephone  line  has  been  constructed  between 
this  place  and  La   Concepcion. 

OCATL.^N,  MEX. — A  telephone  system  is  to  be  established  in  this  district, 
embracing  Ocatlan  and  a  number  of  other  towns. 

MIN.^CA,  MEX. — A  telephone  line  is  to  be  built  between  here  and  the  San 
Antonio  y  Anexas  hacienda  by  Baskin  &  Ten  Eyck,  of  this  place. 

MACUSPANA,  MEX. — A  new  telephone  line  has  just  been  constructed  be- 
tween this  place  and  Jalpa  and  another  between  Teapa,  this  state,  and  the  town 
of  Tocotalpa. 

CUAYM.^S,  MEX. — Luis  Velasco,  who  was  granted  a  concession  by  the 
government  for  the  establishment  of  a  telephone  system  here,  will  soon  have 
the   new   service   ready   for   operation. 

rUEBLA,  MEX. — The  state  legislature  has  authorized  a  tax  to  be  levied 
in  the  municipality  of  Porfirio  Diaz,  the  sum  thus  obtained  to  be  used  in  con- 
structing a  telephone  system  in  that  district. 

SAN   LI'IS   POTOSI,   MEX.— The  new  telephone  line  constructed  between 
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this  city  and   the  town  of  Vcnado  has  just  been  opened   for  business.      It  was 
built  at  the  personal  expense  of  Governor  Bias  Escontria,  of  this  State. 

lONA,  MICH. — The  Palo  Telephone  Company  has  been  incorporated  with  a 
capital  stock  of  $6,000.     Directors:  F.  A.  Hargrave  and  others. 

BATTLE  CREEK,  MICH.— The  Jackson  &  Battle  Creek  Traction  Com- 
pany now  has  telephones  installed  at  each  switch  along  the  route,  so  tl.at  cars 
can  be  dispatched   from  switches  if   necessary. 

DETROIT,  MICH. — The  Bell  Telephone  Company  is  buying  thousands  of 
cedar  poles  of  firms  on  the  Menominee  river  this  year,  and  it  is  estimated  that 
it   will   ship   20,000   poles  during  the   summer  months. 

HART,  MICH. — The  Oceana  Telephone  Company  of  this  city  has  just  in- 
stalled a  240-capacity  generator-call  "visual"  switchboard  in  its  office  in  this 
city.  The  board  is  of  Stromberg-Carlson  make.  It  has  also  equipped  its 
Hart,  Shelby  and  Montague  offices  with  Stromberg-Carlson  lockout  apparatus, 
and  has  the  same  installed  on  some  of  its  new  party  lines.  So  far  this  summer 
this  company  has  built  46  miles  of  new  metallic  country  lines  and  10  miles  of 
lo-pin   cross  arm   pole   lines.      Its   new   building   is  now   in   process   of   erection. 

PARK  RAPIDS,  MINN.— The  Union  Telephone  Company  will  build  an  ex- 
change  here. 

CYRUS,  MINN.— The  Stevens  County  Telephone  Company  has  put  in  a 
local  exchange  at  Cyrus. 

FOLEY,  MINN.— The  Maple  Leaf  Telephone  Company  has  been  granted  a 
franchise   for  a  local   exchange. 

DAYTON,  MINN. — The  Northwestern  Telephone  Company  will  build  a  line 
from  here  to  Ithaca  and  connect  with  Anoka. 

MORGAN,  MINN.— The  Redwood  County  Rural  Telephone  Company  will 
build  a  line  north  connecting  with  the  Franklin   line. 

MINNEAPOLIS,  MINN.— The  directors  of  the  Tri-State  Telephone  &  Tel- 
egraph Company  have  declared  a  quarterly  dividend. 

LEWISTON,  MINN. — The  Lewiston  Telephone  Company  has  been  organ- 
ized at  Lewiston  and  articles  of  incorporation  adopted  fixing  the  capital  stock 
at  $10,000.  The  officers  are:  President,  John  Gaffney;  vice-president,  Henry 
E.   Wirt;  secretary,  Peter  C.   Daley;   treasurer,   B.   S.   Blanchard. 

MINNEAPOLIS,  MINN.— The  Northwestern  Telephone  Exchange  Com- 
pany has  filed  amendments  to  its  articles  of  incorporation,  which  will  increase 
the  limit  of  indebtedness  from  $2,000,000  to  $4,000,000.  This  haS  been  made 
necessary  by  the  extensions  the  company  has  made  this  season  and  contem- 
plates making  in  the  near  future.  Improvements  costing  $800,000  have  been 
made  this  year,  and  extensive  alterations  of  the  system  are  to  be  completed 
before  the  summer  is  over.     The  station  on  the  East  Side  is  to  be  enlarged. 

BERTHA,  MINN. — The  Hewitt-Wrightstown  Telephone  Company  which  was 
organized  a  year  ago,  held  its  first  annual  meeting  at  Wrightstown  and  re- 
elected the  following  officers:  President,  J.  E.  Stitzel;  vice-president,  A.  A. 
Burch;  secretary,  B.  Aldrich;  treasurer,  E.  W.  Smith.  Seven  managers  were 
elected,  one  for  each  of  the  seven  branches,  which  center  at  the  head  office  in 
Wrightstown.  The  company's  success  during  the  past  year  has  far  surpassed 
the  hopes  of  its  supporters.  It  was  organized  to  erect  lines  in  Otter  Tail  and 
Todd  counties,  but  the  by-laws  were  so  amended  that  lines  can  now  be  built 
into  all  surrounding  counties.  It  was  decided  to  incorporate  under  the  state 
law. 

STURGEON,  MO. — The  New  Century  Telephone  Company  has  increased  its 
capital  stock  from  $10,000  to  $20,000. 

BOONE,  MO. — The  Centralia  Telephone  Company  has  distributed  poles  pre- 
paratory to  connecting  a  line   with  Tulip. 

MADISON,  MO. — A  mutual  telephone  project  is  materializing  in  this  vicin- 
ity.    Maud,  Middle  Grove  and  this  place  are  interested. 

RICHLAND,  MO. — Mr.  E.  E.  Noe  has  been  granted  a  20-year  exclusive 
franchise  in  this  town  and  will  establish  a  telephone  exchange  here. 

KANSAS  CITY,  MO.— The  Oklahoma  &  Kansas  Telephone  Company  has 
purchased   the  property  of   the  Grant   County   Rural   Telephone   Company. 

JEFFERSON  CITY,  MO.— Tlie  Harrison  County  Mutual  Telephone  Com- 
pany, of  Bethany,  has  increased  its  capital  stock  from  $q,ooo  to  $100,000. 

CURRANT  WINE,  MO. — The  contracts  Iiave  been  signed  for  a  telephone 
line  from  here  to  Doniphan.  T.  L.  Wright  is  covering  the  country  with  tel- 
ephone lines. 

EXCELSIOR  SPRINGS,  MO.— The  Missouri  Valley  Telephone  Company 
is  extending  its  line  to  Excelsior  Springs  and  if  the  independent  line  from 
Kansas  City  does  not  meet  it  there  it   will   be  extended  into  Kansas  City. 

MOUNTAIN  GROVE,  MO.— The  Mountain  Grove  Telephone  Company, 
with  $10,000  capital,  has  been  organized  here.  The  officers  are  E.  H.  Farns- 
worth,  president;  Thos.  W.  Hackworth,  secretary,  and  L.  H.  Slaughter, 
treasurer. 

BEAVER  CROSSING,  MO.— At  a  meeting  of  the  stockholders  of  the  Beaver 
Crossing  Telephone  Company  held  for  the  purpose  of  amending  the  articles 
of  incorporation,  the  name  of  the  corporation  was  made  the  Seward  County 
Telephone  Company.  The  amount  of  the  capital  stock  of  the  company  is  to 
be  $50,000. 

DILLER,  MO. — The  Diller  Independent  Telephone  Company,  at  its  recent 
annual  meeting,  declared  a  dividend,  which  was  paid  by  the  treasurer  before 
the  meeting  adjourned.  The  following  officers  were  elected  by  the  board  of 
directors:  President,  E.  S.  Loock;  vice-president,  Thomas  Nelson;  secretary, 
A.  L.   Lintsman;  treasurer,  J.   C.  Herwig. 

CHILLICOTHE,  MO.— The  transfer  of  the  Chillicothe  telephone  system  from 
Leach  &  McArthur  to  the  Theodore  Gary  syndicate,  which  was  to  have  been  made 
August  I,  has  again  been  postponed.  Funds  which  were  to  have  been  used 
in  making  the  Chillicothe  purchase  are  understood  to  have  been  required  at 
Joplin,  where  the  syndicate  also  owns  the  exchange. 


ST.  LOUIS,  MO.— An  independent  telephone  company  was  organized  at  a 
meeting  of  citizens  of  St.  Louis  County,  August  28.  The  meeting  was  held  in 
a  special  car,  provided  by  the  St.  Louis,  St.  Charles  and  Western  Railroad  Com- 
pany, while  making  a  trip  from  Wellston  to  St.  Charles  and  return.  Those 
who  signed  the  articles  of  agreement  were  F.  A.  Heidorn,  D.  C.  Taylor,  Ernest 
Marshall,  Fred  Essen,'  Ed  Miller,  Julius  Kessler,  Doctor  J.  D.  Pfister,  William 
Wehmeyer,  Christ  Von  Gruben,  Alex  Kessler,  E.  Bissell,  J.  F.  Houseman,  J. 
B.  C.  Lucas,  Peter  Kerth,  Ed  Kannells  and  Henry  Weber.  Articles  of  incor- 
poration will  be  filed  as  soon  as  the  attorneys  for  the  company  can  prepare 
them.     The  headquarters  of  the  organization  will  be  in  Clayton. 

BOZEMAN,  MONT.— The  Yellowstone  Park  Telephone  &  Telegraph  Com- 
pany will  build  a  line  here  from  Norris. 

BILLINGS,  MONT.— D.  S.  Murray,  general  superintendent  of  the  Rocky 
Mountain  Bell  Telephone,  and  Hugh  Thomas,  traffic  manager  of  the  company, 
have  just  completed  a  deal   for  the  company's  extension. 

GREAT  FALLS.  MONT.— The  Rocky  Mountain  Bell  Telephone  Company 
has  paid  to  the  treasurer  of  Cascade  County,  this  State,  $1,082  in  payment  for 
county  licenses  on  telephone  instruments  since  1899.  The  case  was  contested, 
and  the  money  paid  after  a  decision  by  the  Supreme  Court. 

KEARNEY,  NEB.— A  neat  up-to-date  directory  for  the  Home  Telephone 
Company  has  been  issued.  It  contains  a  complete  list  of  the  subscribers  in 
Kearney,  numbering  about  500,  the  Platte  Valley  and  other  places  with  several 
hundred   subscribers. 

NEWPORT,  NEB.— The  Newport,  Hammond  &  Southern  Telephone  Com- 
pany has  been  organized  with  a  capital  stock  of  $3,000.  The  officers  are  C. 
M.  Thompson,  president;  L.  F.  Brown,  vice-president;  M.  E.  Smith,  treasurer; 
Robert  Good,  secretary.  The  line  is  already  built  and  doing  business  from  this 
place  to  Perch,  and  Hammond,  twenty-five  miles  south,  and  branch  lines  are 
now  being  proposed. 

MEREDITH,  N.  H.— The  fiist  cable  ever  laid  in  the  waters  of  Lake  Winni- 
piscogee  has  been  put  down,  connecting  the  New  England  and  Meredith  tele- 
phone lines  together  on  Bear  Island,  the  second  largest  island  in  Lake  Winni- 
piscogee. 

JERSEY  CITY,  N.  J.— The  Eastern  Illinois  Independent  Telephone  Com- 
pany has  been  incorporated  at  Jersey  City;  capital  $500,000.  Incorporators: 
Charles  N.  King,  Le  Grand  Bouker,  W.  Monds  Greene. 

JERSEY  CITY,  N.  J.— The  Eastern  Illinois  Independent  Telephone  Com- 
pany has  been  incorporated  at  Jersey  City;  capital,  $500,000.  Incorporators: 
Charles  N.   King,   Le  Grand   Bouker,   W.    Monds   Greene,  Jersey   City. 

ALAMAGORDO,  NEW  MEX.— The  telephone  line  of  the  Alamagordo  & 
El  Paso  Telephone  Company  between  this  place  and  El  Paso  has  been  com- 
pleted. 

WESTVILLE,  N.  Y.— The  Westville  Telephone  Company  has  been  incor- 
porated; capital,  $1000.  Incorporators:  Frank  Green,  Almarin  Baldwin,  Thos. 
Gurney,   E.    B.    Coats,   M.   A.   Stillwell,   John   M.   Cady,   K.   H.    Baldwin,   all  of 

Westville,   N.    Y. 

PLATTSBURGH,  N.  Y.— The  Clinton  Telephone  Company  of  Plattshurgh 
has  been  incorporated  to  construct  lines  in  Plattshurgh  and  northern  New 
York.  The  capital  is  $50,000  and  the  directors  are  John  M.  Wever,  B.  S. 
Ramsey  and  Isaac  Merkel,  of   Plattshurgh. 

JAMESTOWN,  N.  Y.— A  new  independent  telephone  company  has  been 
organized  in  Jamestown,  to  be  known  as  the  Ashville  &  Panama  Telephone 
Company.  The  company  takes  possession  of  the  Appleby  telephone  lines, 
which  extend  through  the  towns  of  Busti,  Harmony,  Chautauqua  and  Sher- 
man and  a  portion  of  Warren  County,  Pa.  The  new  company  elected  George 
W.  Appleby,  president;  Brewer  D.  Phillips,  vice-president,  and  Alton  H. 
Appleby,   secretary  and   treasurer. 

TROY,  N.  C— The  Troy  Telephone  &  Electric  Light  Company  has  been 
incorporated  with  an  authorized  capital  of  $10,000  and  the  privilege  of  in- 
creasing to  $100,000.  The  object  of  the  corporation  is  to  operate  and  maintain 
telephone  and  electric  lighting  systems  in  the  State..  O.  M.  Wade,  J.  B. 
Blair  and  W.   A.   Cochran  are  among  the  incorporators. 

ST.  MARYS,  OHIO.— The  St.  Marys  Telephone  Company  will  install  a  new 
automatic  switchboard. 

DILLONVALE,  OHIO.-The  Vigilant  Telephone  Company  has  been  formed 
with  a  capital  of  $3,000. 

HAMILTON,  OHIO.-The  Bell  Telephone  Company  has  applied  for  fran- 
chises for  a  number  of  extensions  to  its  toll  lines  in  this  county. 

SEBRING,  OHIO.-The  Columbiana  County  Telephone  Company  has  an- 
nounced an  increase  in  rates.  The  company  claims  to  be  losing  money  at 
present  rates. 

DILLONVALE.  OHIO.-The  Vigilant  Telephone  Company,  capital  $3,000 
has  been  formed  by  Jacob  Barkhurst,  Wm.  A.  Gerke,  H.  T.  Roe,  T.  O.' 
Guyton    and   others. 

AMSTERDAM,  OHIO.-The  Kilgore  Telephone  Company  has  declared  a 
35  per  cent,  dividend  on  its  Harlem-Kilgorc  line.  The  wires  are  now  being 
extended   to  this  place. 

VAN  WERT,  OHIO.-The  Central  Union  Telephone  Company  has  applied 
for  a  franchise  in  Van  Wert.  The  service  of  the  Home  Telephone  Company 
has   been  subjected  to   considerable  criticism   of  late. 

CLEVELAND,  OHIO.-The  gross  earnings  of  the  United  States  Telephone 
Company  for  the  first  six  months  of  1903  were  $151,726;  operating  expenses, 
$89,102;    net   earnings,   $62,604;    Purplus   for   stock,   $2,883. 

CINCINNATI,  OHIO.-The  managers  of  the  Hamilton  Home  Telephone 
Company  now  have  a  line  into  Cincinnati  and  within  the  next  week  or  two 
there  will  be  direct  connection  between  Hamilton  and  Cincinnati  over  their  lines. 

SYCAMORE,  OHIO.-The  Rural  Telephone  Company  of  Sycamore  is  mak- 
ing great  gains   in  this  section   and   over   50%   of   the   farmers   within   a  radius 
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of    Sycaiiiorr    arc    imw    •ii|i|iliril    uilli    llir   ncrvicc.      Nrw    rxicniioni    uir    IwinK 
plmiiicil. 

WArAKO.NKIA.  OHIO.-  Thr  ltti<  klanil  Trirplione  Cunipaiiy  li«i  l>rrn  or 
ganiiril  willi  tlir  (nllciwiiiu  iiDiirri:  II.  I).  Iluwulirr,  prctiilcnt;  '1'.  II.  Ilnwihrr, 
trcrclary,  and  Dr.  U.  W.  Sliitrp,  vice  prrnilciil  and  Irraiiircr.  The  cmiipany 
will    litiild    a   Irlrpliniir   nyXi-ni    ill   lliii   i-iiillity. 

TOI.KDO,  OHIO.  The  Tiilrdn  Home  Telephone  Cnmpany  hai  celebrated 
the  lint  anniverury  of  the  opriiiiiK  <<i  arrvicc  in  Toledo.  The  exchange 
•tarled  with  s.joo  •iilorrilierii  niul  now  hai  7,300.  New  cable  ii  tu  be  laid 
and  ollirr  iinprovrinenlii   will  be  niatic  at  once. 

SHARON.  OHIO.  VV.  1".  Ijiiibnch  nnd  H.  C.  Spicer,  receiver*  for  the 
.Sbiiron  &  Copley  Telephone  Conip.'uiy  have  nolil  the  line  to  K.  A.  Huwkina,  of 
Copley,  for  $800.  Tbii  line  wai  built  eiiiht  yean  ago  by  W.  II.  Arnuld,  ami 
wa«  one  of  the  first  to  be  independently  operated  in  the  rural  diilrict*. 

CI.EVKI.ANI),  OHIO.-  The  acini  annual  report  of  the  CiiynhoKa  Telephone 
Company  ahowjr  a  great  iniproveiiient  in  thr  condition  uf  afTaim.  Croiii  carii- 
ioK*  for  the  fir»t  »ix  nionlli!!  of  the  year  were  $^01,565;  oprratinK  rxpe^K'^, 
$104,^67;  net  earninRs,   $u(>,.i;<)H;   fixed   char|{rs,   $58,1  ij;  surplus,  $38,483. 

I'OKT  CLINTON,  OHIO.  The  new  direct  line  of  telephonic  connection 
l>ctwcrn  Port  Clinton  and  Toledo  has  been  put  in  operation.  The  line  be- 
longs to  the  new  Ottawa  County  Telephone  Company.  There  was  used  ip  the 
construction  of  the  new  system  more  than  forty  miles  of  copper  wire  in  one 
continuous  stretch. 

TRKNU^NT,  OHIO. — Stockholders  of  the  Fremont  Telephone  Company  will 
meet  September  8  to  vote  on  a  proposition  to  increase  the  capital  stock  from 
$60,000  to  $100,000  for  the  purpose  of  installiiiK  a  new  central  energy  switch- 
board of  the  latest  pattern.  The  company  is  in  a  very  prosperous  condition 
and  is  earning  at  the  rate  of   12%  on  its  common  stock. 

NEWARK,  OHIO. — The  directors  of  the  Newark  Home  Telephone  Com- 
p.iny  have  declared  a  dividend  of  1%  on  common  slock.  The  company  has  1,100 
telephones  in  Newark  and  750  in  the  surrounding  territory.  The  Granville  ex- 
change will  be  enlarged  and  several  new  farmers'  lines  will  be  built.  Addi- 
tional equipment  will  be  purchased  for  the  Newark  exchange  and  the  capacity 
of  the  toll  board  will  be  doubled. 

SPRINGFIELD,  OHIO.— The  work  of  building  ihc  United  States  Telephone 
Company's  line  from  the  county  line  to  Springfield  has  been  commenced.  This 
city  has  connection  with  Dayton  over  the  independent  line  now,  but  in  order 
to  talk  with  Dayton  it  is  necessary  to  connect  via  Kenton  and  Columbus, 
while  the  new  line  will  do  away  with  this  roundabout  circuit  and  give  com- 
munication with  the   Gem   City  direct. 

CINCINNATI,  OHIO.- The  Interstate  Telephone  Company  of  Cincinnati 
has  been  incorporated  with  $10,000  capital  stock  by  S.  P.  Kineon,  F.  K. 
Ludlow,  Theo  Horstman,  H.  C.  Hulbert,  Eugene  Zimmerman  and  R.  H.  Elli- 
son. The  company  proposes  to  construct  a  telephone  s>stem  between  Cin- 
cinnati and  Dayton  and  will  apply  for  a  franchise  in  Cincinnati.  This  will 
make  the  third  company  fighting  for  a   franchise  in  this  city. 

CINCINNATI,  OHIO. — The  Cincinnati  Telephone  Company  has  increased 
its  capital  stock  from  $50,000  to,  $1,000,000.  This  is  the  new  independent  tel- 
ephone company  that  proposes  to  invade  the  field  here.  The  company  has 
m.-ide  arrangements  to  connect  with  the  United  States  Telephone  Company's  long 
distance  line.  Local  capital  is  largely  behind  the  new  company,  with  some  In- 
diana capital  also  interested.  R.  C.  McCracken,  Jr.,  is  president  of  the  com- 
pany,  and   Robt.    W.    Secbaum   is   secretary. 

S.\LEM,  OHIO. — -The  city  solicitor  has  been  instructed  by  the  council  to 
defend  the  rights  of  the  people  in  the  matter  of  the  rates  fixed  in  the  fran- 
chise of  the  Columbiana  County  Telephone  Company.  The  company  is  mak- 
ing an  effort  to  raise  rates.  The  company  is  controlled  by  the  Federal  Tel- 
ephone Company  of  Cleveland.  It  is  cbimcd  that  the  company  has  invested 
over  $300,000  and  that  thus  far  it  has  operated  at  a  loss  of  $60,000.  The  com- 
pany has  850  business  telephones  and  1,204  residence  telephones  in  Colum- 
biana County,  which  is  said  to  be  about  twice  as  many  as  the  Bell  Company  Iras. 

HAMILTON,  ONT.— The  Bell  Telephone  Company,  under  the  by-law, 
is  given  an  exclusive  franchise  for  five  years. 

INDIANA,  PA. — The  directors  of  the  Indiana  Telephone  Company  have 
authorized  J.  C.  Rugh  to  make  improvements  on  the  line  in  Indiana  to  the 
amount  of  $5,000,  changing  to  the  metallic  system. 

YORK,  PA. — The  Pennsylvania  Telephone  Company  is  making  improvements 
to   its   lines  in   this   city,   which,    when   completed,    will   have    cost   over   $15,000 
and    will    then    give    the    people    of    York    as    good    service    as   any    city    in    the 
I    country. 

UNIONTOWN,  PA.— The  Tri-State  Telephone  Company  lias  about  500 
telephones  connected  up  in  Uniontown  and  about  the  same  number  in  Con- 
nellsville.  The  remaining  100  in  Uniontown  are  now  in  working  order.  The 
company  has  decided  to  build  an  independent  line  to  secure  Pittsburg  connec- 
tions. 

CONNELLSVILLE,  PA.— C.  A,  Berg,  of  the  Tri-State  Telephone  Company, 
stated  that  the  company  has  decided  to  build  an  independent  line  from  this 
section  to  Pittsburg.  The  company  has  its  line  built  to  Somerset,  and  is  pre- 
paring to  make  connection  with  the  Maryland,  West  Virginia  &  Pennsylvania 
Telephone  Company,  which  will  give  Fayette  County  connections  with  all  the 
towns   between   here   and    Cumberland,   and  beyond   that  place. 

MONTREAL,  QUE. — A  new  telephone  system  in  the  city  of  Montreal  and 
district,  is  about  to  be  established  by  the  Bell  Telephone  Company  of  Canada, 
at  an  estimated  cost  of  about  $1,000,000.  Extensive  preparations  are  being 
made  in  the  new  building,  now  in  course  of  construction  on  Hospital  Street, 
to  receive  the  complete  new  telephone  apparatus  and  equipment.  The  ultimate 
capacity  of  the  switchboard  will  be  9,600  subscribers'  lines.  Jn  addition  to  pro- 
viding for  local  subscribers,  the  apparatus  will  provide  a  new  switchboard  for 
long  distance  service.     In  that  portion  of  Montreal,  known  as  the  east  exchange. 


Irlrphonlcally,  a  nrw  building  will  l>e  pruviiled.  The  awilchboard  in  thia  ex- 
chunKe  will  al»>  liuvc  an  ulliiiiulc  capacity  of  u,6ou  aubscriliera'  line*.  Tlicrt 
uir  at  pirieni  aUiul  14,000  >iibacril>era  in  .Montreal,  an>l  proviaion  i(  being 
mnile  in  the  new  nyatrtii  (or  an  rxpunnicin  to  50,000  •uhacrilier*.  Swilcliliuard 
proviaioii  will  lie  made  for  loo  long  dmiaiue  Mprralom;  only  alHiut  ,10  oprratoi> 
are  now  at  thix  iprcial  line  of  work  in  the  city,  'I'he  growth  of  the  long  di> 
lance  butineti  la  exceedingly  rapid  Ihroughoiil  Ontario  ninl  Qurbrc.  Several 
gnnga  arc  now  at  work  in  rxIrndinK  linra  nlmig  the  aoiilli  ahorc  of  the  Si. 
I.uwrriue  Kivcr,  connciling  ninny  lowiia  and  vill.igra  that  have  not,  aa  yet,  lei- 
rphoiic  commiiniinlion  with  Montreal.  The  Hell  Telephone  Company  haa  alau 
iimlrr  conaidrrulioii   thr  iinprovenirni  of  ila  entire   ayalcm   Ihroughoiil   ('nnuda. 

MANNINCi,  S.  C. — The  Manning  1'clr|dione  (.'om|iany  haa  bmi  ('liarterrd 
uiih  n  capital  of  $5,000,  by  F.  C.  Thomaa,  I).  M.  iliailhain  and  VV.  K. 
Irnkiiia. 

JOHNSON  CITV.  TENN.^Tlic  Cumberland  Telephone  Company  i»  accking 
lo  gain  an  entrance  into  thii  city  and  has  aakcd  the  city  council  for  a  franchise. 

MKMI'III.S,  TENN.  The  Tenncaaee  DialricI  Telegraph  Company  will  do 
biiniiiriiK  ill  .Mrmphis.  The  leKialalivc  council,  by  a  vote  of  7  to  3,  haa  granted 
it  n  twenty  five  year  franchise,  although  it  has  attached  thirteen  alringcnt  con- 
diliotiH   named    by    the   live-wire   comniiltre. 

CIIATTANOO(iA,  TENN.  The  Hamilton  County  Teh-phone  &  Power  Coin- 
p.'iiiy  has  been  organized.  All  the  ntockhohlers  are  Chatlanooganit  and  men  of 
wealth.  A  franchise  will  be  asked  for  and  it  will  slaM  work  on  an  inde- 
pi'iidcnt  exchange  as  soon  as  it  is  granted, 

SoNORA,  TE.\.  A  telephone  system  is  being  installed  here  by  Ruat  Bros., 
of  San  Angelo,  Tex. 

SEALY,  TEX.  The  Southwestern  Telegraph  &  Telephone  Company  will 
establish  a  local  exchange   here. 

LA  GRANGE,  TEX. — The  Commercial  Telephone  Company  is  building  a  new 
lelc'plione    line    between    this   jilacc    and   Carmine. 

PORT  ARTHUR,  TEX.— It  is  announced  that  W.  II.  Rogers,  who  is  at  the 
bead  of  the  Rogers  Pijie  Line  Company,  will  construct  a  telegraph  and  tele- 
phone line  between  this  place  and  Jennings,  La. 

NA\'.\RRO  MILLS,  TEX. — The  board  of  county  commissioners  of  this 
county  has  granted  French  &  Griffith,  of  Corsicana,  the  right-of-way  for  the 
construction  of  a  new  tele|ilione  line  to  connect  this  place  with  the  town  of 
I'urdon. 

SAN  ANTONIO,  TEX.— It  is  announced  that  H.  E.  Huntington,  who  re- 
cently acquired  practically  all  of  the  independent  long  distance  telephone  lines 
in  Texas,  aggregating  about  1,000  miles,  will  immediately  expend  $400,000  in 
making  extensions  of  these  lines.  Frank  B.  Smith,  of  San  Antonio,  who  is  in 
charge  of  the  system  can  give  information  in  regard  to  the  proposed  improve- 
ments. 

AUSTIN,  TEX.— It  was  stated  that  H.  E.  Huntington,  who  recently  pur- 
chased all  of  the  independent  telephone  toll  lines  in  Texas,  aggregating  1,000 
miles,  and  for  which  he  paid  $400,000,  has  practically  closed  negotiations  for 
the  purchase  of  the  independent  telephone  exchanges  located  at  Austin,  San 
.Antonio,  Houston,  Corsicana,  Waco,  Beaumont  and  nearly  a  score  o^  other 
towns  in  this  state,  Louisiana  and  Indian  Territory,  The  amount  involved  in 
the   purchase  of  these  exchanges  exceeds   $3,000,000. 

SALT  LAKE,  UTAH. — The  Independent  Home  Telephone  Company  has 
announced  its  intention  of  beginning  the  construction  of  its  Ogden  building 
immediately. 

SALT  LAKE,  UTAH. — The  Bell  Telephone  Company,  of  this  city,  has  ab- 
sorbed the  lines  of  the  Teton  Telephone  Company  by  private  transfer.  The 
price  has  not  been  stated. 

SALT  LAKE,  UTAH. — General  Manager  Murray,  of  the  Rocky  Mountain 
Bell  Telephone  Company,  has  asked  the  city  engineer  for  a  line  along  which 
to  construct  a  conduit  for  the  burial  of  its  telephone  wires  on  South  Temple 
Street  for  a  distance  of  two  miles. 

LA  RUE,  W.  VA. — The  La  Rue  Telephone  Comiiaiiy  has  been  formed;  cap- 
ital $50,000.     Charles  J.  Stehl,  La  Rue,  is  agent. 

.STOREY,  WIS. — The  Belleville  Telephone  Company  will  soon  connect  lines 
with    the    Oregon    Company   at    Story. 

MILWAUKEE,  WIS.— The  Escanaba  &  Lake  Superior  Railway  has  equipped 
its   telegraph    lines   with   composite  telephones. 

IRON  RIVER,  WIS.— The  Home  Telephone  Company's  exchange  at  Iron 
River  has  been  opened,  100  telephones  being  in  use.  Direct  toll  connection 
has  been  made  with  Ashland,  and  a  number  of  cities  down  along  the  line  of 
the    Central   are   placed   in   telephone    communication. 

ASHLAND,  WIS.— Senator  Lamoreux  and  T.  C.  Jacks,  of  the  Home  Tel- 
ephone Company,  have  made  arrangements  for  the  building  of  a  toll  line  to 
connect  Ashland,  Washburn  and  Iron  River.  Later  on  the  toll  line  will  be 
extended   from    Iron   River   to   the   head   of  the  lake. 

MILWAUKEE,  WIS. — The  "nickel  in  the  slot"  telephone  has  proven  a 
success,  and  in  the  last  six  months  over  1,000  of  these  instruments  have  been 
installed  by  the  Wisconsin  Telephone  Company,  until  now  about  4,000  are  do- 
ing a  daily  business  in   saloons,  drug  stores,  groceries  and  residences. 

BELOIT,  W'IS. — The  stockholders  of  the  Beloit  Telephone  Company  held 
their  annual  meeting  recently  and  elected  directors  and  officers  as  follows: 
D.  H.  Polock,  M.  J.  Ward,  C.  A.  Gault,  Oias.  Franz  and  W.  H,  Grinnell. 
President,  Chas,  Gault;  vice-president,  M.  J.  Ward;  secretary  and  treasurer, 
D.   H.  Polock. 

L.AKE  NEBAGAMOX,  WIS. — A  new  telephone  company  has  been  recently 
organized  at  Lake  Nebagamon,  a  small  town.  Forty  telephones  have  been  in- 
stalled and  it  is  thought  that  very  soon  the  number  will  have  grown  to  sixty. 
The  company  expects  a  large  patronage  from  the  farmers.  The  officers  are 
W.  S.  Carr,  president;  B.  F.  Jare,  secretary,  and  iL  Hendrickson,  treasurer. 
All  are  business  men  of  Superior. 
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Electric  light  and  power. 


LANKTT,  ALA. — It  is  staled  thai  the  establishing  of  an  electric  light  plant 
is  being  considered. 

DADEVILLE,  ALA.— Uids  will  ]>c  received  Scjit.  22  for  constructing  an  elec- 
tric light  plant  in  this  city  at  a  cost  of  between  $7,500  and  $10,000.  J.  H. 
Lovelace  is  clerk.  Press  reports  state  that  the  City  Council  has  ordered  an  elec- 
tion to  be  held  Sept.  21  to  vote  on  the  question  of  issuing  $10,000  bonds  to 
install  electric  lights.  It  is  stated  that  a  dam  will  be  built  at  Jllack's  Shoals, 
about  two  miles  from  Dadevillc,  and  power  transmitted  from  there. 

LITTLE  ROCK,  ARK.— The  College  Hill  Light  &  Traction  Company  has 
been  chartered.  The  capital  stock  is  $195,000,  all  subscribed.  E.  K.  Smith  is 
president;  J.  D.  Sanderson,  vice-president;  E.  J.  Spencer,  secretary;  J.  L. 
Chatfield,  treasurer. 

REDLANDS,  CAL.— The  Holton  Power  Company  intends  to  develop  tiie 
power  of  East  Side  canal  at  a  cost  of  about  $75,000.  The  time  for  receiving 
bids  has  not  yet  been  decided  upon.     VV.  E.  Hoet  is  president. 

LEWES,  DEL. — Bonds  to  the  amount  of  $10,000  are  reported  sold  for  the 
purpose  of  extending  the  electric  light  plant  and  sewerage  system. 

T.-WLORVILLE,  ILL.-  W'm.  J.  Mower  has  i)etitioned  for  a  franchise  for  an 
electric  light  plant. 

FRANKLIN,  KY. — The  Eranklin  Electric  Company  will  increase  the  capac- 
ity of  its  lighting  plant  by  the  addition  of  a  30-kw  alternator,  exciter  and 
switchboard,  and  also  one  50-hp  automatic  engine.  The  machinery  has  been 
purchased  and  will  be  installed  by  Mr.  W.  H.  Isbell.  It  will  also  probably  add 
a  number  of  new  alternating  street  lights  and  extend  its  lines  in  the  near 
future. 

TEHUACAN,  MEX. — Ramon  de  la  Fuente  has  let  the  contract  for  the 
installation  of  the   new  electric  light  plant  here. 

CIIILPANCINGO,  MEX. — A  new  electric  light  and  power  plant  is  to  be 
installed  here.     It  will  supply  the  city  with  50  arc  and  200  incandescent  lights. 

ACAI'ULCO,  MEX. — Thomas  Levison,  an  American  claiming  to  represent  a 
Pittsburg,  Pa.,  syndicate,  has  been  investigating  the  situation  here  with  the 
view  of  establishing  an  electric  light  and  power  plant. 

TAMPICO,  ME.X.— At  a  meeting  of  the  Tampico  Electric  Light  &  Power 
Company  the  stockholders  authorized  the  capital  stock  to  be  increased  from 
$150,000  to  $225,000.  The  company  let  the  contract  for  installing  its  electric 
light  and  power  plant  to  a  Germany  company.  In  addition  to  supplying  the 
city  with  lights,  the  company  will  also  furnish  power  for  industrial  concerns 
of  the  city. 

BOYNE  CITY,  MICH.— The  Council  has  granted  an  electric  light  franchise 
to  Ernest  A.   Stowe  and  C.  C.   Follmer,  of  Grand  Rapids. 

LANSING,  MICH.— The  Alpena  Heat,  Light  &  Power  Company,  of  Alpena, 
$500,000  capital,  has  filed  articles  of  incorporation.  The  company  was  incor- 
porated under  the  laws  of  Maine  although  it  seems  to  be  stiictly  a  Michigan 
company. 

LYONS,  MICH. — The  Ionia  Electric  Company  has  completed  its  concrete 
dam  in  Grand  River.  The  water  is  carried  through  a  stone  flume  to  the 
power-house,  in  which  are  two  Leffel  water  wheels,  and  the  power  is  carried 
to  Ionia,  seven  miles  distant,  at  2,500  volts. 

HALLOCK,  MINN.- — J.  S.  Leary  is  reported  interested  in  the  construction 
of  an  electric  light  plant. 

BAGLEY,  MINN. — M.  J.  Kolb  and  John  Bohmer  have  secured  a  franchise 
for  an  electric  light   plant. 

FAIRMONT,  MINN. — An  ordinance  is  before  the  Council  to  provide  for  the 
issue  of  $16,000  electric  light  bonds. 

ST.  CHARLES,  MINN.--The  St.  Charles  Electric  Light  Company  has  been 
incorporated,  with  a  capital  of  $10,000,  for  the  purpose  of  installing  and  operat- 
ing an  electric  light  plant  in  this  city,  until  such  time  as  the  city  is  able  to  pur- 
chase same.     N.  Kiefer  is  reported  interested. 

ST.  LOUIS,  MO. — The  Suburban  Electric  Light  &  Power  Company  has  in- 
creased its  capital  stock  from  $10,000  to  $100,000,  all  the   increase  being  paid. 

WASHINGTON,  MO.— A.  A.  Tibbe  has  sold  the  electric  light  plant  and  the 
telephone  system  to  Henry  Hibbler  and  John  Earnst.  The  new  firm  took 
charge  of  the  business  the  same  day.  Mr.  Hibbler  is  assistant  cashier  of  the 
bank  of  Washington  and  Mr.  Earnst  is  the  proprietor  of  a  greenhouse  at  the 
same  place. 

FARMER,  N.  Y. — It  is  rejiorted  ih.it  tlic  Ovid  Electric  Light  Company,  of 
Ovid,  will  extend  its  lighting  system  to  F'armer. 

ROCKWOOD,  PA. — The  contract  for  the  town  lighting  plant  has  been 
awarded  to  the   Iron   City   Engineering   Company,   Pittsburg,   Pa. 

PORTAGE,  PA.— The  Portage  Light,  Heat  &  Power  Company  has  been  in- 
corporated here.  Incorporators;  H.  A.  Tompkins,  J.  J.  McDonnell  and  others. 
It  is  stated  that  the  purpose  of  the  company  is  to  supply  current  to  Portage  and 
neighboring  communities,  including  Wilmore,  Puritan,  Cassandra  and  James- 
town. 

LOYSBURG,  PA.— Bedford  Electric  Light,  Heat  &  Power  Company  is  re- 
ported to  have  been  organized  with  $250,000  capital  to  harness  the  stream  below 
Loysburg.  The  water  will  be  carried  two  miles  by  a  conduit  about  6  feet  in 
diameter.  A  power  house  will  be  erected  and  a  large  main  wire  will  be  placed 
along  the  line  connecting  I.oysburg,  Waterside,  Woodbury,  Martinsburg,  Roll- 
ing Springs,  Hollidaysburg  and  Altoona  on  the  north  and  Bedford  County  towns 
on  the  south.  Harvey  Linton,  of  -Mtoona,  is  the  engineer.  An  electric  road 
is  also  being  considered. 

HOUSTON,  TKX. — The  new  power  house  which  the  Houston  Electric  Com- 
pany to   be   erected    here   will    ccjst    about   $11,000. 


SAN  MARCOS,  TEX.— The  San  Marcos  Electric  Light  &  Power  Company 
is  enlarging  and  otherwise  improving  its  plant  at  this  place.  William  Greene 
is   president  of  the  company. 

AUSTIN,  TEX. — It  is  pro|)oscd  to  establish  an  electric  light  and  water 
works  plant  at  Austin  for  supplying  lights  and  water  for  the  several  state 
institutions  situated  here.  The  legislature  at  its  last  session  appropriated 
$155,000  for  this  purpose.  Dr.  B.  M.  Worsliam,  superintendent  of  the  State 
Insane  Asylum,  can  give  information. 

AUSTIN,  TEX. — The  Austin  Electric  Light  &  Power  Company  has  entirely 
rebuilt  its  system  and  enlarged  its  power  plant.  This  was  rendered  neces- 
sary in  consequence  of  the  break  in  the  big  dam  at  this  point  in  April,  1900. 
The  company  now  has  a  very  complete  steam  plant  on  its  property,  which 
gives   much  better  satisfaction  than  did  the  old   water  power. 

BURLINGTON,  VT. — .According  to  the  preliminary  estimates  submitted  to 
the  Board  of  Aldermen  by  Prof.  Freedman,  the  cost  of  constructing  a  muni- 
cipal electric  light  plant  of  250-kw  will  be  about  $56,390,  and  $20,000  per  year 
for  operation. 

MENOMONIE,  WIS. — An  important  water  power  development  is  being 
planned  at  this  point.  It  is  intended  to  utilize  the  entire  power  of  the  Red 
Cedar  River,  including  the  powers  at  this  point  and  at  Rice  Lake,  a  distance 
along  the  river  of  nearly  70  miles.  It  is  calculated  that  there  will  be  a  min- 
imum of  10,000  horse  power  available.  The  Wisconsin  Power  Company  is 
developing  the  enterprise  and  Mr.  J.  II.  Colter,  of  Chicago,  is  the  principal 
promoter  of   the  new   company. 

CAMBRIA,   WIS.- — The   village    will    vote   on    the   establishing   of   a   lighting 

planl. 

NEW  LONDON,  WIS.— Reports  state  that  the  proposition  to  issue  electric 
light  plant  bonds  carried. 

STEVENS  POi;^T,  WIS.— The  Stevens  Point  Ligliting  Company  is  stated  to 
have  purchased  the  water  power  at  Jordan  on  Plover  River,  and  will  transmit 
electrical  power  to  this  city. 


The  Electric  Railway. 


PUEBLO,  COL. — The  surveying  corps  of  the  Rapid  Transit  Company  in 
charge  of  R.  L.  Kelly,  has  about  completed  preliminary  surveys  for  the  elec- 
tric railway  projected  to  connect  Pueblo  with  the  Beulah  Valley,  30  miles 
southwest.  The  railway  expects  to  do  a  large  freight  business,  and  already 
has  assurances  of  a  business  of  1,000  tons  a  day.  The  road  will  start  at  the 
post  office  in  Pueblo.  It  is  possible  that  a  plant  will  be  located  at  the  coal 
mines  in  the  vicinity  of  Florence  and  high-tension  power  lines  built  to  sub- 
stations on  the  road.  The  following  are  officers:  George  Feck,  of  Cincinnati, 
Ohio,  president;  John  J.  Burns,  of  Pueblo,  vice-president  and  secretary;  James 
N.  Carlisle,  of  Pueblo,  treasurer.  The  constructing  company  is  known  as  the 
Pueblo  &  Beulah  Realty  &  Construction  Company,  and  W.  A.  Beatty,  room  17, 
Opera  House  Block,  Pueblo,  is  the  president  and  general  manager. 

SPRINGFIELD,  ILL.— The  Decatur,  Tuscola  &  Champaign  Railroad  Com- 
pany has  been  incorporated.  The  capital  is  $5,000.  The  incorporators  are  J.  H. 
Culver,  Charles  S.  Hankins,  William  H.  Black,  J.  M.  Clokey,  D.  L.  Campbell, 
J.   L.   Ray,  Ashton  Campbell,  Charles  Eckhart  and  A.  W.   Wallace. 

INDIANAPOLIS,  IND.— The  directors  of  the  Indianapolis  &  Shelbyville 
Traction  Company  are  receiving  bids  for  the  construction  of  28  miles  of  road 
between  Shelbyville  and  Greensburg.  Robert  C.  Light  is  president  of  the 
company. 

INDIANAPOLIS,  IND.— Charles  F.  Smith,  general  manager  of  the  In- 
dianapolis &  Martinsville  Rapid  Transit  Company,  is  advertising  for  bids  to 
construct  24  miles  of  road  between  Martinsville  and  Bloomlngton.  There  will 
be  about  a  quarter  of  a  mile  of  tunneling. 

LAKE  CH.ARLES,  LA. — An  interurban  electric  railway  is  to  be  constructed 
between  this  place  and  Grand  Lake,  a  distance  of  eighteen  miles.  City  En- 
gineer C.   M.   Boren,  of  this  place,  can  give  information. 

NEW  IBERIA,  LA. — The  New  Iberia  Railway  Company  has  been  organized 
here  for  the  purpose  of  constructing  and  operating  an  interurban  electric  line 
between  this  place  and  Morgan  City.  The  contract  for  the  construction  of  the 
road  will  soon  be  let. 

WORCESTER,  MASS.— According  to  a  statement  made  by  President  Ned 
C.  Hinds,  of  the  Hartford  &  Worcester  Street  Railway,  work  on  the  con- 
struction of  this  line  will  soon  be  begun  on  locations  granted  in  Massachusetts. 
James   V.    Shaw  &   Company,  of  Boston,  are  to   build   the  line. 

BOSTON,  MASS.— The  Boston  &  Northern  Street  Railway  Company  is  pur- 
chasing land  along  Highland  Avenue,  Salem,  for  a  new  electric  line  which  will 
connect  Town  House  Square,  Salem,  and  the  Scollay  Square,  Boston,  by  an 
almost  direct  route,  enabling  cars  to  make  the  distance  in  an  hour's  run. 

MARLBORO,  MASS. — Extensive  improvements  are  planned  for  the  Marl- 
boro Street  Railway,  which  has  recently  passed  into  the  hands  of  James  F. 
Shaw,  of  the  Boston  &  Worcester  Street  Railway  Company.  The  Boston  & 
Worcester  system  of  safety  appliances,  by  the  use  of  telephones,  flags,  lights 
and  torpedoes,  is  to  be  adopted.  The  line  runs  from  Marlboro  Junction  to 
Hudson,  and  through  cars  are  operated  between  Hudson  and  South  Framingham 
over  the  Framingham,  Southboro  &  Marlboro  Street  Railway. 

VERA  CRUZ,  MEX. — The  street  railway  line  which  is  owned  and  operated 
by  the  Cementerio  Particular  Vcracruzano,  S.  A.,  is  to  be  extended  from  its 
present  terminus  to  the  Alameda.     Additional  equipment  will  also  be  purchased. 

Pl'EBL.V,  MEX.— A  committee  of  the  city  council  has  been  appointed  to 
arrange  for  the  extension  of  the  street  railway  system  here  from  the  Paseo  de 
Bravo  to  the  Ccrro  de  San  Juan.  The  company  will  purchase  a  considerable 
amount  of  building  material  and  additional  rolling  stock.  Dr.  Miguel  A.  Salas, 
of   this   city,  can   give  information. 
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l''KUNTKUA,  MKX.-  ll  ii  ttalcil  tlial  the  Uiiialiu  Kulibcr  riuiilstiuii  Cum 
(■any,  »(  CIiii'*k>'>  HI'  wliicb  uwiii  an  cxtcnaivc  |ilaiitaliuii  nluatol  nrar  licrc, 
will  aouii  (iiiiiinriur  the  cunilruclioii  u(  an  rxirnalvc  clrctric  railway  >yitcin 
whii'li  will  lie  uaril  |iriiK'l|>ally  lu  tranapurt  (rclKhl.  It  ia  propoactl  tu  utilifc 
llir  (alia  u(  Ihc  Tiilija  Kivrr  (or  the  |iur|>uac  uf  ubtuiiiiiiK  IHiwrr  (ur  u|irralinK 
Ihr  ayalcin.     (.'uluiicl  J.   II.   SaiiUiiii  ii  prraidciit  u(  tlic   cunipany. 

SAUK  KAI'IDS,  MINN.  The  Walab  Dam  Impruvement  Company  haa  un 
ilrr  ailviarmriit  the  |>ri>ject  u(  citulilidiinK  iin  electric  railway  (rum  hrrc  lo 
Walab,  a  dialance  u(  tlirec  milea,  anil  .ilau  u  line  lu  Ihc  Ki">i>le  quatriea,  two 
milra  north  u(  town.  The  plan*  nrr  being  prrpiirej  by  cnginccra  o(  the  cum 
pany,  unil  a  report   will  be  ready  in  a  few  weelta. 

ST.  LOUIS,  M().--The  St.  Loiiia  &  Olivet  Railway  Conipony  haa  l)ren  in 
corporated,  with  a  capital  stuck  of  $ioo,oou.  The  incorpuraturi  arc  W.  Carl 
l-'eld,  S.  S.  Scnne.  E.  H.  Davci,  A.  W.  VVcrrcmeyer  and  W.  K.  Ilcapca. 

AI.HUyUKKUUK,  Ni:W  MKX.  -  The  Albuqueriiue  Traction  Company  haa 
been  organised   here  with   a  capital   slock  of  $J5u,ouo. 

NKWARK,  N.  J. — The  eleven  olliciaU  and  directors  of  the  North  Jersey 
Street  Railway  Company  indicted  for  mnnslaughtcr  in  connection  wilh  the 
Ciifton  Avenue  grade  crossing  accident  of  I'cb.  19  last,  in  which  nine  pupils 
of  the  Newark  City  High  School  were  killed,  were  placed  on  trial  before 
Chief  Justice  William  S.  Ciununcrc  in  the  Circuit  Court  here  Aug.  31.  They 
were  acquitted,  the  jury   rendering  a  verdict  of   "not  guilty." 

TRKNTON,  N.  J. — After  a  deloy  of  nearly  three  months  the  Delaware 
Valley  Traction  Company  has  obtained  a  franchise  in  Ewing  Township.  The 
ordinance  empowers  the  company  to  construct  a  road,  beginning  at  the  city 
line,  near  the  State  Hospital,  and  proceeding  out  the  Birmingham  road  through 
Trenton  Junction  to  Birmingham.  This  franchise,  together  with  the  Hopewell 
franchise  gives  the  company  a  continuous  line  through  Mercer  to  the  Hunterdon 
County  line.  The  company  already  has  a  franchise  in  Lambcrtvillc,  and  the 
only  break  in  the  route  is  about  a  mile  and  a  quarter  in  West  Amwell  Town- 
ship, in  Hunterdon  County.  It  is  probable  that  a  petition  will  soon  be  sent 
to  Common  Council  for  permission  to  extend  the  road  into  the  city  from  the 
Stale  Hosi>ital  to  the  entrance  of  Cadwalader  I'ark.  As  soon  as  all  the  frarf- 
chises  arc  obtained,  work  of  construction  will  be  begun. 

BROOKLYN,  N.  Y.— It  is  said  that  the  Brooklyn  Rapid  Transit  Company 
proposes  to  prosecute  every  conductor  who  may  be  caught  acting  dishonestly, 
instead  of  simply  discharging  e.-ich  man  and  putting  him  on  its  blacklist,  as 
has  been  the  policy  heretofore. 

ROCHESTER,  N.  Y. — The  Rochester  &  Easton  Railway,  which  is  being 
built  between  Rochester,  Canandaigua  and  Geneva,  N.  Y.,  is  expected  to  be 
completed  and  ready  for  operation  about  Sept.  15.  Forty-one  miles  of  track 
have  been  laid,  the  poles  and  brackets  have  been  placed,  and  the  remainder 
of  the  work  is  confined  to  stringing  wires.  There  arc  two  power  houses,  one 
at  Canandaigua  and  the  other  at  Geneva.  A  large  car  house  has  also  been 
built  at   Canandaigua,   where  the  offices  of  the  company  will  be  located. 

CINCINNATI,  OHIO. — A  deal  is  now  pending  between  the  officers  of  the 
Cincinnati,  Lawrenceburg  &  Aurora  Traction  Company,  the  Cincinnati  Inter- 
terminal  Company  and  the  Indianapolis  &  Shelbyville  Southeastern  Traction 
Company,  which,  if  completed,  will  link  Cincinnati  and  Indianapolis  with  a 
direct  line. 

YOUNGSTOWN.  OHIO.— The  Youngstown  &  Southern  Electric  Railway 
Company,  which  is  building  a  line  from  this  city  to  East  Liverpool,  is  in 
negotiation  with  builders  for  three  electric  engines  of  the  largest  type,  each 
to  haul  20  cars  of  50  tons  capacity.  The  company  will  open  up  the  coal 
fields  between   here  and   East   Liverpool  that  never  before   have  been  tapped. 

NEWARK,  OHIO. — The  Newark,  Martinsburg  &  Mt.  Vernon  Traction  Com- 
pany has  just  been  organized  with  the  election  of  the  following  officers:  Ed- 
ward II.  Everett,  president;  Dr.  J.  W.  Shromtz,  vice-president;  John  A.  Chil- 
cotc,  treasurer;  F.  E.  Elliott,  secretary;  Edward  Kibler,  counsel.  The  company 
has  secured  practically  the  whole  right  of  way  from  Newark  to  Martinsburg 
and   from  Gambler  to  Mt.   Vernon  by  private  plan. 

OTT.WVA,  ONT.^Mr.  Roland  L.  Porthiem,  of  Edinburgh,  Scot.,  and  sev- 
eral other  English  capitalists,  are  promoting  the  project  of  running  an  electric 
railway  in  the  province  of  Ontario,  from  Port  Stanley  to  Hamilton  through 
Woodstock,   St.   Thomas,   London  and  Brantford. 

PETERBOROUGH,  ONT.— At  the  meeting  of  the  City  Council,  the  fran- 
chise to  the  Peterborough  &  Ashburnham  Radical  Electric  Railway  Company, 
which  is  practically  the  American  Cereal  Company,  was  agreed  upon.  The  prin- 
cipal clauses  of  the  franchise  provide  that  5  miles  of  railway  within  the  town 
are  to  be  equipped  and  in  operation  not  later  than  July  i,  1904.  The  plans  of 
the  company  include  extensions  to  Dabburnham,  Lakefield,  Young's  Point  and 
Chemong. 

ALLENTOWN,  PA.— The  Blue  Ridge  Traction  Company  has  filed  thirteen 
extensions  at  the  Recorder's  office,  in  AUentown,  showing  proposed  lines  ag- 
gregating 48.7  miles. 

DOY'LESTOWN,  PA. — It  is  the  intention  of  the  New  Jersey  &  Pennsylvania 
Traction  Company  to  extend  its  line  from  Newtown  to  Willow  Grove  and  make 
a  connection  with  the  lines  of  the  Union  Traction  Company,  of  Philadelphia, 
within  a  year.  The  line  is  to  be  built  via  Richboro,  Southampton,  Davisville 
and  Hatboro. 

HARRISBURG,  PA.— The  directors  of  the  Harrisburg  &  Lewisberry  Street 
Railway  Company  have  decided  to  extend  the  line  from  Lewisberry  to  Bow- 
mansville  by  way  of  Lisburn.  The  final  merger  of  the  Harrisburg  &  Lewisberry 
Street  Railway  Company  and  the  Star  Street  Railway  Company  is  expected  in 
3  few  weeks. 

PITTSBURG,  PA.— E.  H.  Converse  &  Company,  Pittsburg,  have  secured  the 
contract  for  preparing  plans  and  specifications  for  the  Paulsboro  Traction  Com- 
pany, whose  proposed  line  is  to  extend  from  Woodbury  to  Paulsboro  and  Bil- 
lingsport,  and  thence  to  Swedesboro,  via  Clarksboro,   in   New  Jersey.      Surveys 


will   lie  cuiiiiiien>.rd  at  once.      Meaatl.   Convciac  &   Cumpany   will   he  pleaacd   tu 
hear   (loin  pailiea  iiitrrcalcd. 

Wll.Kl.MIAKKI.,  I'A.  CounacI  (ur  the  Ix^higli  Valley  Uailruad  bai  pc- 
liliuned  the  Couil  lu  realrain  the  city  uf  Wilkeabuire  (rum  interfering  with  ur 
prevenliiiK  the  contlruction  u(  the  railway  trucka  un  Ihc  uld  canal  bed  uf  tlic 
new  elecliic  line,  which  u-cka  lu  enter  the  city  uver  that  ruulc.  Ihe  city  haa 
policemen  alalioiird  at  all  cruaaiiiga,  and  refuaea  tu  allow  the  eiiiploycca  uf  the 
cumpany   tu  piuccrd   with  the  laying  of   the   tracka   under   the   threat  of   arrcat. 

UKUWICK,  I'A.— The  Berwick  &  Weat  Nanticuke  Electric  Railway  Company 
hua  purchuaed'the  uld  l'ciin>ylvaiiia  Canal  Cunipuiiy'a  dam  at  .Saiiticoke,  where 
It  will  build  a  power  plant  fur  the  purpuac  of  uperaliiig  nut  only  il>  uwn  cura, 
but  tliute  uf  Ihe  Ciilumbia  tk  Montour  Traction  Company.  The  cumpany  haa 
alau  acifuiied  the  right  lu  u>e  auch  occliunf  of  the  old  tuwpatb  ua  may  be 
available  in  getting  ita  tracka  from  Berwick  lo  Weat  Nanlicuke.  Negutiatiuiia 
arc  alio  pending  tor  an  cxtcnaiun  to  I'lymoulh,  where  cunncctiuiia  wuuld  be 
made   with   Ihc  Wilkeabarrc  81    Wyoming    V'ullcy   Traction  ayatein. 

MONTREAL,  UUE.-  The  directors  of  the  Montreal  Street  Railway  have  de- 
cided to  aak  the  ahareholdcra  of  tlic  company  fur  puwcr  to  make  un  iaauc  of 
lfi,uoo,uuo  alock  additional.  A  apecial  meeting  of  tlic  ahareholdcra  will  be 
he'ld  on  September  10,  and  if  the  issue  ia  agreed  upuii,  it  will  be  uQcred  tu 
the  ahareholdcra  ut  par.  The  object  of  the  dircctora  in  asking  for  iww  cap- 
ital, ia  tu  impruvc  the  road  bed  and  construct  new  linca  and  cara.  With  the  new 
atock  issue,  the  cumpany  will  have  u  capital  of  $7,ooo,uuu  in  stock. 

PROVIDENCE,  R.  1.— The  Providence  &  Taunton  Street  Railway  Com- 
pany   it  ia  said    ia  considering  the  extcnaion  of   its  tracka  to   Hunt's  Milla. 

WOONSOCKKT,  R.  I.-  A  second  aurvcy  ia  being  made  by  the  I'ruvidcncc 
&  Uurrilville  Street  Railway  Company  of  the  route  of  its  proposed  line  be- 
tween Wounsockct  and  I'ruvidcncc.  The  route  ia  through  North  Sinithficld, 
Lincoln  and  Smithlield  to  Centerdule,  and  will  be  several  miles  shorter  than 
the  present  railway  route.  President  Kay,  of  the  Woonsocket  Street  Railway 
Cumpany,   is  interested   in  the   project. 

CLAUKSVILLE,  TENN.- — The  local  street  railway  company  of  Clarksvillc 
has  in   view   several   possible   extensions. 

MEiMl'HIS,  TENN. — The  City  Railway  Company  has  applied  for  a  charter 
at  Memphis.  It  is  proposed  to  have  a  capital  of  $50,000.  The  incorporators  are 
St.  Louis  capitalists,  and  arc;  F.  K.  Hams,  K.  P.  Cary,  W.  A.  Buckncr,  T.  T. 
East  and  M.   M.    Busworth. 

CORPUS  CHRISTl,  TEX.— The  city  council  has  granted  Moling  Bros.,  a 
franchise  for  an  electric  street  railway   and  an  electric   light  and  power  plant. 

CLARKSVILLE,  TEX. — A  movement  has  been  started  looking  to  the  con- 
struction of  an  intcrurban  electric  railway  between  this  place  and  Paris,  Texas, 
by  way  of  Mt.  Pleasant  and  Bogata. 

BEAUMONT,  TEX. — It  is  announced  that  the  Beaumont,  Sour  Lake  &  Port 
Arthur  Traction  Company's  line  which  is  now  being  constructed  to  Sour  Lake 
will  be  continued  from  that  place  to  Saratoga,  a  distance  of  about  ten  miles. 

SALT  LAKE  CITY,  UTAH. — United  States  Senator  Reed  Smoot  and  Hon. 
E.  C.  Loose,  Provo  capitalists,  have  under  contemplation  the  construction  of 
an  electric  railway  from  Provo  to  Brigham  City,  covering  the  portion  of  the 
state  where  the  business  traffic  is  greatest. 

BEAUMONT,  TEX.— It  is  stated  that  the  Beaumont,  Port  Arthur  &  Port 
Neches  Electric  Company  will  build  a  power  house.  The  machinery  will  be 
placed  to  furnish  power  for  operating  more  than  200  miles  of  electric  road 
doing  freight  and  passenger  business  and  to  furnish  power  for  the  oil  fields  at 
Beaumont,  Sour  Lake  and  Saratoga.  Designs  for  the  system  are  now  being 
drawn,  and,  according  to  reports,  the  order  for  the  machinery  will  be  placed 
shortly. 

NEWPORT  NEWS,  VA.— The  Hampton  Roads  Railway  &  Electric  Com- 
pany has  filed  a  mortgage  on  its  plant  for  $300,000,  to  cover  a  bond  issue  for 
that  amount.  The  bonds  are  issued  for  the  purpose  of  making  extensive  im- 
provements. 

NORTON,  VA.- — The  Wise  Coal  Company  is  said  to  be  interested  in  a  scheme 
to  build  an  electric  railway  system  to  the  coal  fields  of  Southwest  Virginia, 
connecting  Norton,  Big  Stone  Gap,  Tom's  Creek,  Appalachia  and  a  half-dozen 
other  mining  towns. 

SPOKANE,  WASH. — The  Chelan  Railway  &  Navigation  Company,  with  a 
capital  stock  of  $350,000,  has  decided  to  construct  an  electric  railway  system, 
which  will  connect  Chelan  with  Chelan  Falls  and  Chelan  Lake  with  Columbia 
River. 

EAU  CLAIRE,  WIS.— The  Chippewa  Valley  Electric  Railroad  Company  has 
filed  an  amendment  increasing  its  capital  stock  from  $200,000  to  $400,000,  and 
enlarging  the  scope  of  its  business  so  as  to  enable  it  to  furnish  electric  power 
for  manufacturing  and  commercial  purposes. 


The  Automobile. 


AUTOMOBILE  BEER  DELIVERY.— The  Anheuser-Busch  Brewing  Asso- 
ciation will  inaugurate  an  automobile  service  for  the  delivery  of  its  beer.  Two 
machines,  said  to  be  the  largest  of  their  kind  in  the  world,  were  received  by 
the  firm  August  18.  The  practicability  of  the  vehicles  will  be  thoroughly  tested 
and  if  the  service  meets  expectations,  176  more  of  the  same  kind  will  be  or- 
dered. The  automobiles  are  24  feet  long  io>^  wide  and  the  wheels  have  tires 
three  inches  in  width.  They  have  a  carrying  capacity  of  30,000  lbs.  The  ve- 
hicles will  be  operated  by  electricity  and  geared  to  a  speed  of  20  miles  an  hour. 
In  business  and  congested  thoroughfares,  however,  this  rate  will  be  materially 
reduced.  It  is  thought  that  the  entire  service  will  be  operative  by  the  first  of 
November.  The  installation  of  this  service  by  the  company  means  a  displace- 
ment of  216  wagons  and  432  horses.     Each  automobile  will  cost  $2,700. 
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NEW  Industrial  companies. 


THE  SN'ELL  ELECTRIC  SIGN  COMPANY  is  lo  establish  a  plant  at  Tu 
ledo,  Ohio.  The  company  will  manufacture  an  automatic  electric  Block  signal 
intended    for    use    oi^  electric    railway. 

THE  RUTLEDGE  MANUFACTURING  COMPANY,  of  Brooklyn,  N.  Y., 
has  been  incorporated  to  manufacture  dynamos;  capital,  $5,000.  Directors: 
Lincoln  G.  Gochcn  and  John  S.  Ross,  of  Brooklyn,  and  Frank  Kling,  of  Man- 
hattan. 

THE  CLIMAX  ELECTRICAL  SUPPLY  &  CONSTRUCTION  COMPANY, 
of  Blucfield,  W.  Va.,  has  been  incorporated  to  deal  in  all  kinds  of  electrical 
supplies.  Capital  $10,000.  Incorporators:  \V.  P.  Ilawley,  P.  M.  Walizer,  R. 
S.  Jones,  T.  A.  Martin,  W.  A.  Pankey,  of  lihalKhl,  W.  Va. 


PERSONAL. 


PROF.  F.  A.  C.  PERRINE,  president  of  the  Stanley  Electric  Manufacturing 
Company,  is  visiting  San  Francisco. 

PROF.  WTLHELM  OSTWALD  sailed  for  Europe  Sept.  8,  his  engagements 
there  rendering  his  present  visit  to  this  country  very  brief.  Prof.  Ostwald 
hopes  soon,  however,  to  make  another  and  more  extended  visit. 

GEN.  IRVING  HALE,  of  Denver,  the  well-known  representative  there  of 
the  General  Electric  Company  and  recently  president  of  the  Denver  Charter 
Convention,  has  been  in  poor  health  since  his  Philippines  campaign  and  has  now 
beep   ordered   East   for  a   long  rest  and   vacation. 

MR.  B.  OVERLY  has  been  appointed  general  manager  of  the  United  States 
Telephone  Company  at  Cleveland,  Ohio,  to  succeed  Mr.  H.  H.  Robinson,  who 
resigned  on  September  i  to  accept  the  General  Managership  of  the  Illinois  Tel- 
ephone &  Telegraph  Company,  of  Chicago,  as  noted  last  week. 

MAJOR  G.  O.  SQUIER,  Signal  Corps,  U.  S.  A.,  is  now  in  San  Francisco, 
having  completed  his  tour  of  foreign  service,  and  is  now  stationed  as  chief 
signal  officer  of  the  military  department  which  includes  California,  Nevada  and 
the  Hawaiian  Islands.  His  experience  in  cable  laying  in  the  Philippines  has 
been  quite  unique. 

MR.  J.  F.  MAC.\RTNEY,  of  the  British  electrical  engineering  and  contract- 
ing firm  of  Macartney,  McElroy  &  Co.,  Limited,  is  now  in  the  States  en  route 
for  New  Zealand,  where  he  w-ill  go  in  connection  with  the  construction  of  the 
Wellington  electric  traction  system.  His  firm  has  the  contract  valued  at  about 
$650,000  for  the  construction  of  the  permanent  way,  the  overhead  ■  equip- 
ment and  the   rolling  stock. 

PROF.  \V.  E.  AYRTON  will  sail  Oct.  3  for  the  United  States  as  a  member 
of  a  British  Commission  to  study  American  educational  methods.  President  But- 
ler, of  Columbia,  has  drawn  up  for  the  Commission  an  elaborate  itinerary  of 
visits.  The  Commission  is  being  sent  by  Mr.  Alfred  Mosely,  who  some  time  ago 
sent  to  this  country  a  delegation  of  representatives  of  British  trade  unions  to 
report   on   American   industrial  methods. 

MR.  J.  R.  LOVEJOY,  manager  of  the  Railway  Department  of  the  General 
Electric  Co.,  was  presented  on  Thursday.  September  3,  with  a  handsome  sil- 
ver punch  bowl  and  ladle,  by  some  forty  representatives  of  the  railway  de- 
partment. The  street  railway  convention  at  Saratoga  brought  many  of  these 
together  and  thus  enabled  them  to  participate  personally  in  the  presentation. 
It  is  needless  to  say  that  Mr.  Lovejoy  was  utterly  surprised  and  not  less  ap- 
preciative of  this  mark  of  esteem  and  friendship  on  the  part  of  his  staff.  In 
fact  he  confessed  during  the  day  that  the  episode  had  rather  unnerved  him 
for  the  duty  of  presiding  at  the  luncheon  given  at  the  works  to  the  convention. 

MR.  C.  N.  DUFFY,  the  well-known  secretary  and  auditor  of  the  Chicago 
Cit\*  Railway  Company,  has  resigned  from  that  position  to  become  comptroller 
of  the  Interurban  Street  Railway  Company  and  the  allied  Metropolitan  proper- 
ties, and  has  assumed  his  new  duties.  Mr.  Duffy  was  formerly  secretary  and 
treasurer  of  the  St.  Louis  Union  system.  He  was  one  of  the  organizers  of 
the  Street  Railway  Accountants'  Association  and  president  of  that  body  in 
1000.  He  is  a  man  of  great  force  of  character  and  of  most  amiable  disposition, 
but  a  rigid  disciplinarian  in  all  matters  of  finance.  He  is  a  powerful  accession 
to  the  Metropolitan  staff  and  a  decided  acquisition  for  financial  and  electrical 
circles   in  New   York   City. 


ITtabe  Botes. 


STONE  &  WEBSTER  announce  the  removal  of  their  offices  in  Boston  to 
the  new  India  Building,  State  Street  corner  of  Mercliants'  Row,  dating  from 
September   i. 

PORCELAIN  SOCKETS.-  The  latest  publication  of  Pass  &  Seymour,  Sol- 
vay.  X.  Y.,  is  a  pamphlet  descriptive  of  their  line  of  porcelain  sockets,  which 
includes   types   for   all  classes  of  electrical    work. 

HOBART  GAS  ENGINE  DYNAMO.— By  a  printer's  error,  the  .-iddress  of 
the  manufacturers  of  the  gas  engine  type  dynamo  described  in  these  columns 
last  week  was  given  as  Troy,  N.   Y.,  instead  of  Troy,  Ohio. 

THE  F.  BISSELL  COMPANY,  Toledo,  Ohio,  gives  in  a  recent  folder  an 
illustrated  list  of  their  specialties,  including  an  automatic  portable  hand  lamp, 
pole  platforms  and  scats,  cable  cars,  trolley  and  line  fittings. 

THE  WACO  ELECTRICAL  SUPPLY  COMPANY,  Houston,  Tex.,  of 
which  Charles  A.  Hobson  is  general  manager,  will  erect  a  large  building  in 
which   it   will   establish   a   branch   electrical   supply   house. 


C.VTALOGUES  WANTED.— The  Electro-Dynamic  Company,  212  Ionic  St.. 
Philadelphia,  asks  us  to  say  that  it  will  be  pleased  to  have  manufacturers  of 
machinery  send  copies  of  their  latest  catalogues  to  it,  addressed  to  T.  D. 
Brown,   Pur.   Agt. 

THE  VOUGHT-BERGER  COMPANY,  La  Crosse,  Wis.,  has  issued  a  neat 
folder  descriptive  of  a  new  telephone — No.  45 — which  it  is  placing  on  the  mar- 
ket. A  number  of  improvements  have  been  introduced  in  this  type,  which  is 
so  constructed  that  it  can  readily  be  changed  from  series-magneto  to  bridging 
and   vice   versa,   and   for   use   on   common-battery   circuits. 

THE  THOS.  E.  CLARK  WIRELESS  TELEGRAPH-TELEPHONE  CO., 
Detroit,  Mich.,  announces  that  it  is  erecting  stations  at  Pontiac,  Mich.,  on  the 
State  Fair  Grounds,  for  the  purpose  of  carrying  on  commercial  telegraphing. 
The  company  has  just  issued  another  bulletin  with  a  full  description  of  its 
instruments,  and  information  on  "Space  Telegraphing,"  by  Thos.  E.  Clark. 
INDUSTRIAL  ELECTRICITY.— With  this  title  Sargent,  Conant  &  Co. 
have  issued  a  well-written  pamphlet  outlining  their  method  of  doing  business, 
which  is  that  of  contracting  engineers.  Given  the  results  wished  to  be  ac- 
complished, and  the  conditions  under  which  these  results  are  to  be  obtained, 
an  estimate  is  given  of  the  cost  at  which  the  necessary  plant  will  be  furnished 
installed  and  ready  for  action. 

DUNCAN  WATT-METERS.^The  Duncan  Electric  Mfg.  Company,  Lafay- 
ette, Ind.,  in  its  bulletin  No.  i  of  28  pages,  gives  an  excellent  technical  de- 
scription of  the  Duncan  type  of  integrating  watt-meter  for  direct  current 
lighting  and  power  service.  All  the  details  of  the  meter  are  illustrated  and 
described  at  length.  The  final  pages  of  the  book  contain  instructions  for 
cleaning  meters  in  service;  testing  and  installing  meters,  and  instruction  for 
reading  dials. 

C.  &  C.  MOTORS.— Bulletin  No.  145  of  the  C.  &  C.  Electric  Company  is 
confined  to  a  partial  list  of  the  users  of  C.  &  C.  motors  taking  service  from 
the  mains  of  the  New  York  Edison  Company.  No  less  than  30  large  sized 
pages  are  necessary  to  contain  this  list.  The  extent  to  which  this  type  of  motor 
is  used  in  New  York  City  is  well  illustrated  by  the  fact  that  the  list  of 
churches  in  that  city  in  which  it  has  been  installed  contains  more  than  three 
score   names. 

MONTHLY  CALE.NDARS.-  The  practice  of  sending  out  monthly  calen- 
dars appears  to  be  ificreasing.  The  remarkably  handsome  biographical  calendar 
cards  of  the  Bullock  Electric  Company  are  well  known,  and  we  have  recently 
received  calendar  cards  from  the  Pittsburgh  Transformer  Company  and  the 
Lumen  Bearing  Company,  of  Buffalo,  N.  Y.  The  former  owes  its  very  artistic 
appearance  to  a  well-disposed  oval  portrait  of  a  handsome  maiden,  and  the 
latter  to  a  picture  in  colors  of  a  vessel  at  sea. 

THE  COAL  HANDLING  MACHINERY  installed  by  the  C.  W.  Hunt 
Company,  of  West  New  Brighton,  N.  Y.,  at  the  Lincoln  Wharf  power  station 
of  the  Boston  Elevated  Railroad  Company  has  recently  lowered  the  world's 
record  for  rapid  unloading.  The  coal  was  raised  90  feet  above  tide  water 
and  delivered  to  the  storage  pockets  at  the  rate  of  320  tons  per  hour.  The 
installation  follows  in  general  design  the  standard  Hunt  steeple  tower  rig, 
the  moving  gear  and  coal  cracker  being  electrically  driven  and  the  hoisting 
engine  direct  connected.  The  overhand  of  the  folding  boom  is  40  feet,  and 
the   capacity  of  shovel  2  tons. 

EUREKA  TELEPHONE. — One  of  the  handsomest  telephone  catalogues  that 
we  have  thus  far  seen  is  that  recently  issued  by  the  Eureka  Electric  Com- 
pany (No.  23).  The  70  pages  are  printed  on  half-tone  paper  of  the  finest 
quality  and  the  illustrations  are  excellent  examples  of  the  best  grade  of  high- 
tone  work.  The  stamped  cover  indicates  how  an  excellent  effect  may  be  pro- 
duced with  the  absence  of  any  color.  The  catalogue  contains  little  short  of 
100  excellent  illustrations  showing  the  long  line  of  telephonic  apparatus  man- 
ufactured by  this  company,  which  includes  everything  in  telephonic  installa- 
tions  from  the  smallest  detail  up  to  exchange  switchboards. 

"NEW  AMERICAN"  TURBINES.— A  pamphlet  that  will  be  much  appre- 
ciated by  the  hydraulic  engineer  and  others  interested  in  water-power  develop- 
ment has  just  been  issued  by  the  Dayton  (O.)  Globe  Iron  Works  (Jompany. 
The  98  pages,  which  are  printed  on  excellent  paper,  include  finely  executed 
half-tone  engravings  of  numerous  hydraulic  installations  employing  the  "New 
American"  turbine,  as  well  as  detail  illustfation  of  all  types  of  this  turbine. 
The  final  pages  contain  sections  giving  technical  information  on  the  measure- 
ment of  water  powers,  construction  of  wheel  pits  and  head  and  tail  races, 
directions  for  setting  wheels,  and  also  several  useful  tables. 

WESTINGHOUSE  CIRCULARS.— Three  recent  trade  publications  of  the 
Westinghouse  Electric  &  Mfg.  Company  have  for  their  respective  subjects 
"Direct-Connected  Railway  Generators,"  "Westinghouse  68  and  68C  Railway 
Motors,"  and  "Type  S  Motor."  The  first  mentioned  illustrates  and  describes 
in  detail  a  class  of  railway  generators  ranging  in  power  from  100  to  2,70okw 
and  in  speed  from  300  to  75  r.p.m.  Among  the  illustrations  of  the  circular 
on  railway  motors  are  two  sets  of  curves  setting  forth  all  the  important  data 
of  operation.  The  Type  S  motor  is  illustrated  in  open,  semi-enclosed  and 
enclosed  form,  and  tables  give  the  speed  and  weight  of  sizes  from  i^  to  20-hp. 
THE  SANGAMO  ELECTRIC  COMPANY  and  its  hustling  agents,  the 
Electric  Appliance  Company,  announces  the  placing  upon  the  market  of  the 
Gutmann  duplex  watt-meter  for  alternating  current.  Ihe  Gutmann  wattmeter 
is  well  known  and  its  high  qualities  are  accepted  as  facts,  but  the  new  duplex 
meter  is  a  boon  to  the  50  volt  plants  which  in  the  course  of  time  are  likely  to 
change  to  100  volts.  This  meter  can  be  used  with  equally  accurate  results  on 
50  volts  and  100  volts  without  any  change  whatever  in  the  mechanism  of  the 
motor,  and  without  calibration.  The  only  modification  that  is  necessary  when 
a  plant  which  has  the  duplex  motor  installed,  changes  its  lighting  circuit 
from  50  to  100,  is  to  send  its  meter  man  from  house  to  house  changing  the 
shunt  wire  connection  from  the  binding  post  marked  50  volts  to  the  binding 
post  marked  100  volts.  The  Gutmann  duple.v  watt-meter  is  identically  the  same 
in  appearance  as  the  standard  100  volt  meter  and  is  of  (he  same  weight  and 
dimensions.  Instead  of  having  a  single  shunt  wire  connection  in  the  con- 
necting box  underneath  the  meter  proper  it  has  two  shunt  connections,  one 
marked  50  volts,   the  other   100  volts. 
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,48g.  TKl.Kl'lIONK  AJ'l'ARATUS;  Uiarlci  G.  Burke,  IJrooklyn,  N.  Y. 
.\|i|i.    tilril    ItIi.    14,    lyol.      ( Src   pilisr   44i.) 

,5.lK.       KI.Kl   IKK     SYSTKM    OK    TRANSMIS.SION ;     Koberl    A.    Kiiilcy, 
.S|iiiii(iir>l,  I'tiiin.      A|i|<.  tiled  .liinr   i.i,    lyuj.      (Srr  pii||c  44J.) 
SSI..      I'Al'KK  IIDI.IMNC.   DKVICK    FOR   TELEPHONES;    William    ll.il. 
Sliennan,    Ni-»|Hiri,    K.    I.      App,    lilnl    May   8,    igoi. 

,M6.  INnilATllR  ATT\CIIME.\T  I-OR  IlEl.LS;  Cliarlci  E.  Muiiroc, 
.New  Vurk.  N.    V.     Ap|i.  tiled  Jan.   5,    lyoj. 

5ft6.  EI.ECI  KOI.YTU'  Al'l'AKATl'S;  George  Uell  niid  l-eorge  William 
Uell,  I.iver|<iiol,  Kiiglaiid.  App.  tiled  June  18,  igoi.  (See  liagc  441.) 
,57j.  EIJCITKIC  INCANDKSCENT  I-AMT,  Waller  H.  Iturrow,  Nor- 
folk, Va.  .App.  tiled  July  j,  igoa,  ('arbuii  pltiK^  lioMinK  the  eiuU  of  the 
lilameiit  are  ^e^  into  a  two-part  stopper  occupyiiiK  the  neck  of  the  l.imp. 
576.  MAGNET  CORK  I"OR  DYNAMO  ELECTRIC  MACHINES;  Wal 
ler  B.  Burrow,  Norfolk,  Va.  App.  tiled  Aug.  14,  igoj.  A  triangular  pan- 
saKc  is  formed  thri>iigh  the  core  for  the  insertion  of  a  piece  of  metal  on 
one  ^ide  or  the  other  of  the  passage  to  determine  the  direction  of  the 
maKiu-tic   tlu\   through   the  core. 

58j.  RKSH-IENT  MULTIPLE  CONTACT  TROLLEY;  Edward  S.  Cobb, 
Los  .'\ngeles,  Cal.  .App.  tiled  .April  14,  1903.  The  tlangc  and  tread  of  the 
wheel  arc  made  up  of  a  series  of  spring  plates  against  which  the  wire 
bears, 

580.  ELECTROMAGNET;  William  M.  Davis,  Chicago,  HI.  App.  filed 
April   36,   1901. 

,590.  TELErnONE  EXCHANGE  SYSTEM;  Willi.im  .M.  Davis,  Chicago, 
III.     App.   tiled  Dec.  -■,   1901. 

608.  THRESHOLD  n^LCMIN-VTINC  DKVICE;  George  Hail,  Provi- 
dence. R.  1.  App.  tiled  March  11.  igoj.  ,\n  incandescent  lamp  is  ar- 
rangeil  at  elevator  landings  to  throw  its  rays  across  the  threshold  when- 
ever the  elevator  door  is  opened,  sti  that  passengers  may  clearly  sec  the 
relative  position  of  the  landing  and   the   tloor  of  the  car. 

,613.  ELECTRIC  BATTERY;  Henry  Halscy,  New  York.  App.  filed  Dec. 
6,  190J.  To  decrease  in  a  battery  the  polarization  due  to  gases,  he  ex- 
hausts the  gases  by  means  of  a  pump. 

,614.  ELECTRIC  BATTERY;  Henry  Halsey,  New  York.  App.  tiled 
Dec.  6,  190J.  The  electrodes  are  in  form  of  cylinders  which  arc  so 
mounted  as  to  be  revolved  in  opposite  directions  in  order  to  stir  the  elec- 
trolyte thoroughly. 

635.  ELECTRIC  ALARM  FOR  ELEVATORS;  Fred  O.  Kinnccom,  Prov- 
idence, R.  1.  App.  filed  Feb.  24,  1903.  A  magneto  generator  supplies 
current  while  the  car  is  in  motion  to  operate  alarm  bells  at  the  various 
landings  before  the  car  reaches  them. 

659-  SUSPENDING  DEVICE;  Conrad  M.  Pitel,  Mcriden.  Conn.  App. 
tiled  March  6,  1903.  A  spring  drum  arrangement  for  the  flexible  sus- 
pending cord    of   an    incandescent    lamp. 

661.  JUNCTION  BOX.  CONDUIT  AND  ELECTRIC  WIRING  MECH- 
.■\NISM;  Frederick  J.  Ravlin,  Chicago,  111.  App.  tiled  .Xiiril  7.  1903.  A 
junction  box  to  be  applied  to  a  roof  in  a  water  tight  manner,  and  having 
internal  passages  through  which  branch  wires  can  be  led  from  the  box 
into   the   building,    all   parts   being   well   insulated   and    weather-proof. 

668.  ELECTRIC  ARC  LAMP;  .\lbert  Schweitzer,  Pittsburg,  Pa.  Apii. 
filed    Sept.    18,    1899.      Details. 

689.  ELECTRIC  HEATER  OR  RHEOSTAT;  Charles  Wirt,  Philadelphia, 
Pa.  .App.  tiled  Dec.  5,  1902.  Two-part  clamps  for  the  ends  of  the  resist- 
ance units  are  arranged  in  a  series  and  held  together  by  a  single  clamping 
rod. 

703.  SELF-INDUCTION  COIL;  George  A.  Campbell,  Newton,  Mass. 
App.   filed   Feb.   8,    1902. 

704.  SELF-INDUCTION  COIL;  George  A.  Campbell.  Newton,  and  Wil- 
ton L.   Richards,  Maiden,   Mass.     App.   filed   Feb.   8,    1902. 

,710.  ANTI-INDUCTION  METHOD  FOR  TELEPHONE  SYSTEMS; 
William  Condon  and  Albert  Barrett,  Kansas  City,  Mo.  App.  filed  March 
24,    1902. 

711.     ANTI-INDUCTION   TELEPHONE  SYSTEM;    William  Condon   and 
AlbeVt    Barrett.    Kansas   City,   Mo.      App.    filed   March    24,    1902. 
715-      TELEPHONE-EXCHANGE    SYSTEM;   William    M.    Davis,    Chicago, 
III.     App.   filed    Dec.    2,    1901. 

,720.  ELECTROMAGNET;  James  Duncan,  Boston,  Mass.  App.  filed 
June   I,    1903.      (.See  page  442.) 

764.  MODE  OF  AND  APPARATUS  FOR  REGULATING  THE  CHARGE 
AND  DISCHARGE  OF  STORAGE  BATTERIES  USED  IN  CON- 
J^UNCTION  WITH  DYNAMO  ELECTRIC  MACHINERY.  ETC;  Robert 
S.  McLeod,  Manchester,  Eng.  -App.  filed  Jan.  19,  1903.  The  regulation 
is  accomplished  by  providing  a  booster  having  several  field  coils  so  con- 
nected to  the  various  circuits  to  be  regulated  thai  the  voltage  of  the 
booster  changes  in  magnitude  and  sign  so  as  to  insure  a  comparatively 
uniform  output  of  the  generating  plant  notwithstanding  fluctuations  in 
the  load. 

,781.  SELF-WINDING  ELECTRIC  CLOCK;  Emil  Schultz,  Potsdam,  Ger- 
many.    App.    filed  July  2,    1901.     Details. 

,823.  ELECTRIC  ARC  LAMP;  Tito  L.  Carbone,  Grunewald,  Berlin,  Ger- 
many. App.  filed  Dec.  30,  1902.  General  improvernents  in  a  lamp  in 
which  the  electrodes  are  inclined  to  each  other  at  an  acute  angle,  each 
electrode  consisting  of  two  carbon  rods,  also  inclined  to  each  other  at  an 
acute  angle. 

,824-  ELECTRIC  ARC  LAMP;  Tito  L.  Carbone,  Grunewald,  Berlin.  Ger- 
many. App.  filed  Jan.  6,  1903.  ■  Further  improvements  in  a  lamp  similar 
to  the  preceding. 

,825.  ELECTRIC  .ARC  LAMP;  Tito  L.  Carbone.  Grunewald.  Berlin,  Ger- 
many. App.  filed  March  25,  1903.  In  a  lamp  of  the  character  above  de- 
scribed, the  arc  is  held  steady  by  a  magnetic  ring  surrounding  it,  said 
ring  being  connected  with  the  core  of  a  coil  by  a  number  of  rods  and  the 
coil  being  adjustable  in  position  along  the  core  to  shift  the  influence  of 
the  magnetic  lines  upon  the  arc 

,840.  ELECTRIC  LOCK;  William  H.  Hollar.  Philadelphia,  Pa.  .App.  filed 
March  10.  1902.  The  operating  devices  for  the  bolt  work  which  ordi- 
narily consist  of  springs  having  to  be  compressed  by  the  operator  each 
time   the   door  is   locked,    are,   in   this   case,   operated  by   an   electric   motor. 

,866.  INDICATOR  FOR  LOCATING  SUNKEN  METALS;  Charles  F. 
Pike.  Philadelphia.  Pa.  App.  filed  Aug.  22,  1902.  .A  bell  containing  a 
pivoted  arm  is  let  down  into  the  water  and  the  arm  allowed  to  drag 
upon   the   bottom;    when  it  strikes  a   magnetic   object,    its  angular   position 


which    in    indicated    by    auilablr    niechiiniiin    on    the    deck    of    the    veiacl,    <ic- 
trrmineft  the  lucatloii  of  the  object. 

737.8''«.      SKI.KCIIVK    S^•S^K.M;    Sylvnnun    Albert    Rrrd,    .New    York,    N.    Y. 

App.    tiled    .Aug.    >,    igi'i.      (See   piige  44J.) 
7.17.870.      SKI.IU  riVK    SYSTK.M;    Sylvanut   Albert    Heed,    New    York,    .V.    Y, 

A|>|i.    tiled    Dec.    31,    igu;j,      (See    page  443.) 
7,l7,8«j.       PROCESS     OF     ELECTROLYTICALLY     I'KKI'AkINt;     LFI  HO- 

I'.KAI'HIC    PLATES;    Otto    Carl    Sirecker,    Uormitadi,    Germany.       .\pp. 

tiled   A|>ril    lu,    igun.      (Sec   page  441.) 

737.8V".  INCANDKSf  KNT  LAMP  .SOCKET;  Jo»e|ih  L.  Yoit  and  Owen  E. 
Kcnney,  Toleilo,   Ohio.     App-   bled  June    12,    1903.      Detaili. 

737.8V4.  SUPPORT  FOR  TKLKPIIONK  RE(  Kl VERS ;  Kphraim  Bati,  New 
\  ork,    N.    \.      .App.    Iileil    Nov.    22,    1902.      (See  page   442.) 

737,896.  RAILROAD  BOND;  Horace  M.  Bellow>,  ilunlingdnn  Valley,  Pa. 
App.  filed  .Moy  18,  1903.  The  opposed  end»  of  the  rails  have  aligned  re- 
cctseif  in   which  there  i*  a  coiled  spring  forming  the  bond. 

737.900.  ALARM  ATTACHMENT  FOR  ELE(  TRU  HELLS;  Henry  Blakc- 
ney  and  ,A.  Kiley  llaker.  Dall.-i!*.  Tex.  .Aiip.  bled  June  30,  1902.  By  turning 
0  lever  a    vibiatiiiK    liell   can    be   changed   into   a    tap   bell. 

737.9SJ.  DROP  SWITCH  FOR  TELEPHONES;  George  L.  Gulliford,  Bloom- 
ington,    HI.      A|ip.    filerl    Dec.    2,    iqo2. 

737.935-  THIRD  RAIL  FOR  ELECTRIC  RAILWAYS;  Lloyd  G.  Johnstone. 
New  York,  N.  Y.  Ap|>.  filed  June  9.  1903.  An  electric  heater  is  applied 
to   a   third    rail    for   the    purpose  of    melting   ice    that   may    form    thereon. 

737.936-  CONTACT  DE\ICK  FOR  KI.K(  TRIC  RAILWAYS;  Henry  F.  Kel- 
logg, Wellesley,  Mass.  App.  filed  Oct.  15,  1902.  Instead  of  a  trolley 
wheel,  a  number  of  independently  movable  blocks  are  bunched  together 
and   formed  with  a  groove  along  which  the   wire  runs. 


737,825. — Electric  Arc  Lamp. 


737,982. — Rheostat. 


737,946.  SUPPLEMENTAL  BASE  FOR  OUTLET  BOXES;  George  L.  Mar- 
tin, New  York,  N.  Y.  App.  filed  March  4,  1903.  A  supplemental  base  of 
special  construction  that  can  be  applied  to  boxes  of  different  sizes  and 
shapes. 

737.949-  CIRCUIT  CONTROLLER;  Edwin  J.  McAllister,  Newark,  N.  J. 
App.  filed  July  29,  1902.  An  apparatus  for  controlling  the  various  cir- 
cuits  of   an   electric   sign. 

737,982.  RHEOSTAT;  Edward  Weston,  Newark,  N.  J.  App.  filed  July  9, 
1902.  A  rheostat  composed  of  a  series  of  electrodes  in  combination  with  a 
fluid  medium  under  pressure  for  regulating  the  contact  between  the  elec- 
trodes to   vary  the  current  flow   therethrough. 

738,025.  DRY  CELL  BATTERY;  Edwin  R.  Gill,  New  York,  N.  \'.  App.  filed 
Dec.  20,  1901.  The  carbon  electrode  is  in  the  form  of  a  conical  screw 
which  is  driven  into  the  powdered  material  of  the  battery  and  thereby 
compresses  a  thin  layer  of  such  material  adjacent  to  the  electrode  to  fur- 
nish good  contact  between  the  two  elements. 

738,056.  TROLLEY';  Moses  NichoUs  and  Clark  J.  Smith,  Ottumwa,  Iowa. 
App.    filed    Dec.    15,    1902.      Details. 

738,059.  SCREW  ATTACHING  MEANS  FOR  ELECTRICAL  DEVICES; 
Henry  T.  Paiste,  Philadelphia,  Pa.  App.  filed  July  20,  1901.  To  prevent 
a  screw  from  working  loose,  it  is  given  a  prismatic  head  and  countersunk 
in  a  cavity  which  permits  the  head  to  turn  therein  when  it  is  set  in  place, 
but  which  is  filled  with  a  compound  to  act  as  a  lock  for  the  screw. 

738,078.  ELECTRIC  BELT  FOR  MEDICAL  PURPOSES;  Ebenezer  Smellie, 
(jlasgow,   Scotland.     App.  filed  April   3,    1903.      Details. 

-38,094-  ELECTROLY'TIC  PROCESS;  Arthur  Brichaux,  Brussels,  Belgium. 
App.   filed  Oct.  4,    1898.      (See  page  441.) 

738,099.  INCANDESCENT  LAMP  SOCKET;  Walter  A.  Church,  Bingham- 
ton,  N.  \'.  App.  filed  June  20,  1902.  Two  half  sections  of  insulating 
material  are  screwed  together  to  form  a  block  and  provided  with  internal 
chambers  for  the  reception  of  the  various  metallic  and  movable  parts  of 
the  socket. 

738,110.  REVERSIBLE  GALVANIC  BATTERY;  Ernst  Waldemar  Jungner, 
Norkoping,   Sweden.     App.   filed  April   17,   1899.      (See  page  441.) 

738.113-  SYSTEM  OF  ELECTRIC  LIGHTING;  Henry  Leitner,  Woking,  and 
Richard  X.  Lucas,  Byfleet,  England.  App.  filed  Dec.  22,  1902.  A  system 
of  train  lighting  in  which  two  dynamos  are  used  in  a  manner  to  neutralize 
the  effect  of  changes  in  the  speed  to  maintain  a  constant  voltage.  The  in- 
vention resides  particularly  in  inserting  resistances  in  the  various  cir- 
cuits, some  of  which  are  of  a  nature  to  increase  their  conductivity  when 
heated,   while  others  are  of  the  opposite  nature. 
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Summer  Lighting  Loads. 

It  wa.s  a  very  interesting  and  suggestive  paper  for  central  station 
men  that  Mr.  E.  A.  Leslie,  of  Brooklyn,  N.  Y.,  read  before  the  Edison 
convention  last  week  on  the  development  of  summer  lighting,  ac- 
companied by  a  reprint  of  the  Brooklyn  Edison  bulletin  showing 
what  has  been  done  at  Coney  Island,  the  great  seaside  resort  of  New 
York.  When  we  recall  how  slight  was  the  summer  business  of 
the  early  lighting  companies,  because  of  the  short  hours  of  burning 
and  tlie  extent  to  which  consumers  had  gone  away  for  holidays,  it 
is  hard  to  realize  how  enormous  is  the  business  now  done,  thanks 
to  power  service,  fan  motors  and  the  call  for  current  at  amuse- 
ment resorts.  We  cannot  refrain  from  tjuoting  a  passage  from  Mr. 
Leslie's  suggestive  paper  where  he  says:  "The  most  striking  and 
significant  feature  lies  in  the  fact  that  we  require  more  machinery 
to  handle  our  'summer  load'  than  is  required  for  our  preceding 
'winter  load,'  an  unusual  and  perhaos  unique  reversal  of  the  ordi- 
nary conditions."  Now,  it  is  rather  rare  for  a  company  to  have  the 
chance  to  supply  current  to  a  resort  visited  by  300,000  people  on  a 
summer  day  that  was  partly  wet,  but  every  city,  as  Mr.  Leslie  con- 
tends, has  now  some  provision  for  the  summer  entertainment  of 
its  population,  and  out  of  this  condition  new  sources  of  revenue 
should  arise.  There  is  even  a  possibility  that  in  this  respect  the 
lighting  companies  might  emulate  the  example  of  the  street  railway 
companies,  which  have  established  or  assisted  in  creating  no  fewer 
than  352  pleasure  parks  on  their  lines,  from  which  in  many  cases 
revenue  is  derived  additional  to  that  brought  in  by  the  car  fares. 
It  is  an  undeniable  fact  that  such  places  as  Luna  Park  at  Coney 
Island  are  popular  as  much  for  their  lighting  and  illumination 
effects  as  for  any  other  reason.  As  Mr.  Leslie  remarks,  in  a  passage 
which  is  an  eloquent  testimonial  to  the  social  value  of  electric 
lighting,  before  such  spectacular  effects  were  introduced,  serving 
to  light  usefully  as  well  as  to  merely  amuse,  most  people  went  home 
from  Coney  Island  by  daylight.  Now  they  are  as  ready  to  go  at 
night  as  by  day,  and  even  greater  amusement  schemes  have  been 
set  on  foot  as  the  result  of  the  demonstration  of  what  the  electric 
light  can  do. 


Condition  of  the  Street  Railways. 

Wc  have  already  presented  and  reviewed  in  these  columns  the 
statistics  of  the  American  street  railway  industry  as  compiled  by  the 
Uiiitcd  States  Census  Office.  .•V  further  study  of  the  figures,  of  con- 
siderable interest,  is  to  be  found  in  the  paper  read  before  the  street 
railway  accountants  at  Saratoga  by  Mr.  W.  M.  Steuart,  chief  statis- 
tician of  the  United  States  Census  Office,  under  whose  supervision 
the  work  has  been  done.  One  striking  remark  made  by  Mr.  Steuart 
was  to  the  effect  that  during  last  year  no  dividends  were  paid  on 
$667,000,000  of  common  and  preferred  stock,  or  not  less  than  50 
per  cent,  of  the  total  issued.  Moreover,  accepting  the  figures  as 
published,  the  stock  issued  and  the  fmuk-d  debt  outstanding,  for  all 
roads,  exceeded  the  cost  of  construction,  by  $140,000,000.  This  is 
suggestive  data,  but  it  must  be  evident  to  anyone  who  considers 
the  subject  that  something  more  than  the  cost  of  construction  goes 
into  the  value  of  a  street  railway  property.  The  franchise,  of  course, 
has  a  value,  but  we  are  not  considering  that  item.  There  are  other 
elements  that  go  to  the  creation  of  a  property,  and  many  of  them 
are  rather  intangible ;  but  they  are  necessary  to  the  creation  and 
development  of  any  enterprise.  In  real  estate  values  they  may  con- 
stitute part  of  the  "unearned  increment."  which  it  is  often  assumed 
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CDinc*  to  tin-  iHMicr  willuiiil  ;iii>  illnil  ul  lll^  mvii.  ijiicii  a  \n.\\  t» 
l.irRcly  erroneous,  however,  exocpt  in  the  case  of  unimproved  prop- 
erty; while  as  regards  a  street  railway  it  is  a  notorious  fact  that 
the  irollcy  l)enefits  real  estate  and  other  material  elements  in  the 
conniuniity  far  l)eyond  any  value  that  miRlil  attach  to  its  franchise. 
The  record  of  trolley  tlevtiopnient  is  replete  with  instances  of  enor- 
mous lienefit  conferred  on  large  niasses  of  population  by  the  new 
incaiis  of  rapid  transit. 


In  this  paper  Mr.  Stcuart  ottered  also  some  valualile  suggestions 
as  to  possible  improvements  in  the  standard  form  of  accoimting. 
These  ciianges  are  apparonlly  necessitated  l)y  llic  fact  lh.it  very 
often  a  street  railway  |)roperty  is  no  longer  a  simple,  self-contained 
enterprise,  luif  is  become  4  complex  organization,  particularly  in 
respect  to  owning  and  operating  electric  light  plants.  It  would 
aiipear  that  an  opportunity  is  here  presented  for  bringing  the  electric 
light  companies  into  line,  and  before  the  street  railway  accountants 
as  a  body  do  anything,  we  hope  they  will  get  into  touch  with  the 
National  Electric  Light  Association.  That  body  ha'-  taken  up  the 
question  of  a  standard  form  of  accounting  from  time  to  time,  but 
to-day  the  subject  is  as  open  as  it  ever  was.  and  thus  something 
could  be  done  to  harmonize  with  the  street  railway  industry.  Not 
alone,  moreover,  are  lighting  and  street  railway  pmiicrties  being 
worked  in  common,  so  that  a  form  of  accounts  to  suit  both  is 
desirable,  but  these  two  electrical  interests  in  turn  operate  other 
plants,  such  as  water  works  and  ice  works,  and  now  some  of  them 
have  taken  up  telephony.  The  telephone  industry  again  is  abso- 
lutely without  standard  methods  of  accounting,  and  it  is  very  bard 
to  find  out  just  "where  it  is  at,"  financially  and  economically.  Mr. 
Steuart's  voice  is  as  that  of  one  crying  in  the  wilderness,  hut  lie 
renders  a  public  service  in  taking  up  the  matter,  and  in  beginning 
with  the  Street  Railway  Accountants'  Association,  which  has  already 
done  such  excellent  pioneer  work  in  bringing  system  out  of  chaos. 


OpPOSTUNITIES   hOR    WIRELESS. 

Reading  the  accounts  of  the  total  interruption  of  wire  traffic  in 
England  last  week  by  storm  and  again  in  Florida  this  week,  we  can- 
not help  being  impressed  w^ith  the  splendid  opportunities  that  exist 
for  wireless  telegraphy;  and  we  cannot  help  wondering  why  it  is  not 
adopted,  at  least  as  an  emergency  safeguard,  by  the  existing  land 
line  systems.  We  have  reason  to  know  that  some  officials  of  the 
telegraph  service  expect  to  see  such  a  step  taken  at  no  distant  date, 
but  meantime  nothing  of  the  kind  happens.  Here  an  excellent  chance 
to  achieve  distinction  is  meantime  afforded  our  own  United  States 
Signal  Corps,  about  whose  use  of  the  wireless  a  good  deal  has  been 
heard  from  Alaska  and  other  points,  although  specific  data  are 
lacking.  The  establishment  of  a  general  system  under  the  con- 
trol of  the  Signal  Corps,  linking  all  the  military  posts,  would 
give  an  admirable  chance  for  threshing  out  the  undeniable  diflScul- 
ties  that  confront  overland  wireless  messages.  The  growth  of  a 
military  system  covering  at  first  comparatively  short  distances,  and 
then  extending  to  more  distant  posts,  would  result  in  the  accumu- 
lation of  most  important  practical  data  in  the  hands  of  trained  ob- 
servers, and  would  tend_  very  strongly  to  make  the  government  en- 
tirely independent  not  only  in  emergency  w^ork,  but  in  its  ordinr.ry 
routine  communications.  And  in  this  connection  one  must  consider 
the  lessons  that  the  yacht  races  have  taught  as  regards  the  matter  of 
interference.  Apparently  the  whole  region  around  New  York  was 
reeking  with  etheric  waves,  while  rival  operators  pounded  each 
other  with  dissonant  and  incoherent  messages.  Truth  to  tell,  it  is 
about  time  for  syntonic  working  to  fish,  cut  bait  or  go  ashore,  as  the 
fine  old  Gloucester  epigram  has  it.  If  the  rival  wireless  systems  can 
reallv  avoid  interference  with  each  other  and  live  like  Christians  in 


I'lucc  and  concord,  it  is  hi(ih  time  that  they  did  n.  VVirclcnn  teleg- 
raphy in  a  most  notable  discovery;  as  an  art  n  has  a  great  futuie- 
before  it,  and  has  certainly  come  to  stay;  but  it  i«  no  easy  job  to 
discover  what  are  its  real,  as  distinguished  from  itn  assumed,  proper- 
ties. That  there  is  nnich  still  to  be  learned  about  it  is  eviilent 
enough;  but  ihis  fundamental  matter  of  the  syntonic  working  that 
is  ab.solutely  necessary  to  insure  non-interference  ought  to  be  settled 
first  of  all.  On  the  other  hand,  while  that  question  is  being  threshed 
out,  the  .Signal  Corps  would  have  a  relatively  easy  time  of  it,  for  its 
work  wouhl  generally  be  done  in  remote  regions  with  iiUerfercncc, 
innocent  or  malicious,  reduced  to  a  minimum. 


The   Niac;ara  Meeting  of  the  American  Electrochemi- 
cal Society. 

The  American  Electrochemical  Society  this  week  meets  the  second 
time  at  Niagara  Falls  within  a  year  and  a  few  days,  thus  indicating 
the  predominant  place  which  that  locality  holds  in  the  American 
electrochemical  industry.  It  may  be  added,  however,  that  in  view 
of  the  nianner  in  which  almost  all  of  the  electrochemical  works  at 
Niagara  have,  by  agreement,  been  closed  to  visiting  mendjcrs  of  the 
Society,  the  attraction  to  that  place  is  one  more  of  sentiment  than 
having  an  utilitarian  reason.  Moreover,  were  it  not  that  the  elec- 
trical fraternity  of  Niagara  is  happily  endowed  with  much  more 
than  the  usual  spirit  of  hospitality — in  the  social  sense — the  wisdom 
of  asking  it  within  little  more  than  twelve  months  to  be  the  host 
for  three  electrical  meetings  might  be  questioned.  Much  has  been 
said  of  the  desirability  of  the  American  Institute  of  Electrical  Engi- 
neers and  the  American  Electrochemical  Society  becoming  affiliate 
to  the  extent  of  holding,  regularly  or  occasionally,  joint  meetings. 
and  it  would  seem  that  since  both  organizations  this  year  had  a 
desire  to  meet  at  Niagara,  it  should  not  have  been  a  particularly 
difficult  matter  to  have  come  to  an  agreement  as  to  a  date  for  a 
common  meeting  that  would  have  been  convenient  for  both  societies. 
Since  the  fields  of  the  two  .societies  overlap  to  a  considerable  extent, 
and  since  almost  every  subject  discussed  by  either  society  has  some 
interest  to  the  members  of  both,  it  is  to  be  hoped  that  the  failure  in 
the  past  in  arranging  joint  meetings  does  not  signify  that  some  in- 
superable difficulty  has  been  found  which  will  continue  to  prevent 
the  two  bodies  coming  together. 


The  programme  for  the  present  meeting  includes  16  papers,  or  ; 
less  than  the  number  read  and  discussed  at  the  meeting  of  the 
society  at  Niagara  Falls  last  September.  What  is  lacking  in  number 
will,  how^ever,  judging  from  the  titles  of  the  papers  and  the  authors, 
probably  be  more  than  made  up  in  quality.  The  two  most  important 
entries  on  the  programme  are  a  discussion  on  electrolytic  copper 
refining,  to  be  opened  by  Prof.  W.  D.  Bancroft,  and  a  discussion 
on  the  theory  of  electrolytic  dissociation,  to  be  opened  also  by  Prof. 
Bancroft.  In  the  past  the  theory  of  electrolytic  dissociation  has  met 
with  little  respect  when  the  subject  has  come  before  meetings  of 
the  society,  and  we  have  several  times  referred  to  the  flippant  manner 
in  which  it  has  been  treated  on  such  occasions.  We  hope  that  at 
Niagara  the  subject  will  receive  a  full  and  fair  discussion  on  its 
merits  and  without  a  show  of  the  prejudice  which  unhappily  appears 
to  have  been  engendered  by  the  ill-advised  manner  in  which  some 
of  the  German  exponents  of  the  theory  have  denounced  all  those 
who  have  ventured  to  criticise  it.  Whether  the  theory  will  eventually 
be  fully  substantiated  or  not,  the  fact  will  remain  that  the  discus- 
sions and  the  thought  to  which  it  has  given  rise  have  been  of  the 
highest  value  to  electrochemical  science;  and  the  names  of  those 
who  have  become  identified  with  its  development  are  not  of  men 
whose   opinions    can    be   dismissed    with    contempt.      Meantime    the 
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Society  may  be  congratulaled  upon  its  growth  and  vigor,  showing 
that  a  place  existed  for  it.  AH  the  elc-ctrical  bodies  are  in  this  excel- 
lent condition,  which  is  again  a  testimory  to  the  state  of  the  art. 
The  expansion  of  the  Institute  has  thus  aroused  surprise  in  some 
f|uarters.  but  obviously  it  could  not  take  place  without  the  material 
necessary  for  building  up,  and  that  material  is  found  not  alone  in 
the  prosperity  of  the  industry,  Init  in  the  existence  of  increasing 
numbers  of  young  engineers  infused  with  professional  pride  as  well 
as  with  enthusiasm  for  the  ideas  and  forces  they  are  called  upon  to 
apply  in  the  social  and  physical  world. 


really  rather  severe  and  calls  for  a  battery  of  far  higher  powers 
than  are  usually  to  be  found.  It  is  a  steady  pull,  that  sort  of 
service,  and  involves  rather  serious  consequences.  And  besides  this 
there  is  a  considerable  amount  of  rather  heavier  work  that  would 
often  be  turned  over  to  a  primary  battery  if  one  having  the  right 
qualities  were  available. 


Steam  vs.  Electrically  Driven  Boiler  Pumps. 

In  the  Digest  is  given  an  abstract  of  a  paper  read  before  an 
English  society,  treating  of  the  relative  economy  of  steam  and 
electricity  in  driving  the  auxiliaries  of  electrical  plants,  in  which 
comparison  the  electric  drive  naturally  comes  out  ahead  on  the 
score  of  efficiency  of  power.  What  appears  surprising,  how^ever, 
is  the  low  figure  implied  for  the  consumption  of  steam  by  steam- 
driven  pumps,  which  in  an  extreme  case  was  only  two  or  three  times 
as  great  as  the  steam  consumption  at  the  generator  corresponding 
to  the  power  required  by  a  motor  driving  a  pump.  Owing  to  the 
manner  in  which  steam  is  worked  in  steam-driven  putnps,  they  are 
notoriously  wasteful,  tests  having  shown  that  the  quantity  of  water 
for  a  horse-power  hour  in  the  case  of  boiler  pumps  ranges  from 
100  to  150  pounds.  Consequently,  the  ratio  on  the  basis  of  the 
comparison  made  by  the  author  should  naturally  appear  to  be  as 
5  or  6  to  I.  However  favorable  such  a  comparison  may  be,  it  still 
remains  a  matter  of  doubt  if  boiler  feed  pumps  should  be  electrically 
driven.  Owing  to  their  situation  close  to  the  boiler,  the  objection  to 
steam-driven  auxiliaries  aside  from  their  inefficiency,  does  not  apply ; 
in  attendance  they  are  more  adapted  to  the  care  of  the  firemen  or 
water  tender  than  the  electrically-driven  pump;  and,  as  pointed  out 
by  the  author,  when  auxiliary  pumps  are  electrically  operated  safety 
requires  the  use  of  a  storage  battery  in  connection  with  a  plant  in 
which  all  of  the  auxiliaries  are  electrically  operated.  Moreover, 
since  the  percentage  of  the  power  generated  by  the  main  engines 
which  is  consumed  in  feed  pumps  is  very  small,  the  saving  to  be 
effected  by  the  substitution  of  tlje  electric  drive  would  seem  to 
scarcely  justify  the  additional  expense  and  complication.  With  the 
exception  of  the  steam  pumps,  however,  there  appears  to  be  no 
reason  why  auxiliaries  should  not  all  be  electrically  driven,  though 
in  some  cases  the  requirement  of  an  exhaust  for  feed-water  heating 
mav  enter. 


A  Test  That  Would  be  Useful. 

Ever  and  again  we  find  it  appropriate  to  say  a  good  word,  gen- 
erally coupled  with  certain  admonitions,  concerning  our  old  friend 
the  primary  battery.  Of  late  years  it  seems  to  have  been  lost  in 
the  shufifle,  so  that  the  regularly  quarterly  return  of  the  battery 
with  valuable  chemical  byproducts  has  failed,  and  even  the  fine  old 
secret  depolarizer  has  lost  its  potency.  And  yet  with  all  its  faults 
it  has  not  lost  our  regard.  It  did  sterling  service  for  the  telegraph 
and  the  telephone  and  stirred  the  aspirations  of  a  generation  of 
electricians,  now  for  the  most  part  gone,  but  whose  names  are 
written  in  enduring  bronze.  And  in  spite  of  the  dynamo  and  the 
storage  battery,  it  is  quite  certain  that  there  is  to-day  a  greater 
reward  waiting  for  a  really  good  primary  battery  than  ever  before. 
Besides  the  thousand-and-one  minor  domestic  uses  of  the  battery, 
there  is  an  immense  demand  for  the  highest  grade  of  service  in  the 
sparking  devices  of  explosion  engines.  For  automobile  use  alone 
the  call  for  batteries  is  enormous,  and  although  the  best  of  the  dry 
batteries  now  in  use  are  by  no  means  to  be  despised,  they  still  leave 
iriuch    to   be    desired.      The    w^ork    in    automobiles    and    launches    is 


First  in  the  list  of  qu.alities  desirable  in  a  primary  battery  to  meet 
modern  requirements  is  eternal  preparedness  for  action.  No  cell 
that  requires  to  be  set  up  for  use  or  that  contains  a  porous  cup  for 
the  depolarizer  is  seriously  to  be  considered,  for  sooner  or  later 
diffusion  will  get  in  its  work.  Next  in  importance,  perhaps,  is 
thoroughness  of  depolarization.  Steadiness  of  voltage  is  always 
desirable,  but  it  is  of  even  greater  importance  that  polarization,  if 
present,  shall  not  go  beyond  a  certain  moderate  amount.  If  a  cell 
will  give  at  the  start  1.5  volt  it  may  fall  to  1.25  without  great 
detriment,  provided  that  it  will  stay  there.  Of  course,  the  higher 
the  initial  voltage  and  the  steadier  it  remains  in  service,  the  better, 
other  things  being  equal.  Low  internal  resistance  is  also  a  property 
of  great  importance  for  the  modern  uses  of  batteries.  Not  only 
does  it  mean  efficiency,  but  the  possibility  of  use  in  many  places 
where  a  high  resistance  cell  would  be  inapplicable.  Besides  this, 
the  modern  battery  must  be  either  "dry"  or  sealed,  so  that  the  elec- 
trolyte may  not  stop,  and  it  must  be  free  from  corrosive  fumes. 
Finally,  it  inust  be  compact  in  form  and  reasonably  cheap.  By  the 
latter  requirement  we  do  not  mean  that  it  must  sell  for  a  quarter, 
but  that  the  upkeep  shall  riot  be  unreasonably  great  or  the  replace- 
ment cost  more  than  a  dollar  or  two.  Of  the  batteries  now  in  use, 
many  fulfill  some  of  the  requirements  admirably,  but  none  f|uite 
well  enough.  The  best  cells  of  the  Leclanche  type  come  nearest  to 
filling  the  bill,  but  they  cannot  be  depended  on  to  hold  their  voltage 
under  heavy  rates  of  output,  particularly  when  made  up  in  the  "dry" 
form.  The  best  of  them  do  pretty  well,  but  they  will  stand  improve- 
ment. A  heavy-duty  Leclanche  properly  designed  would  find  a 
better  market  now  than  ever  before.  If  a  cell  could  combine  the 
readiness  and  cleanliness  of  a  Leclanche  with  the  endurance  of  the 
\euerable  Grove  or  Bunsen  cell  it  would  be  very  near  the  ideal. 

Now,  let  us  suggest  that  the  St.  Louis  Exposition  is  near  at  hand, 
and  that  there  is  no  better  time  or  place  for  the  exploitation  of  the 
best  batteries  that  American  ingenuity  can  devise.  Let  every  man- 
ufacturer put  his  wits  to  work  and  bring  out  something  a  little 
better  than  has  yet  been  put  on  the  market.  Then  let  all  hands 
unite  in  a  request  not  for  the  perfunctory  tests  and  awards  that 
belong  to  a  great  exposition,  but  for  a  genuine  and  thorough  com- 
petitive battery  test  on  the  good  old  fighting  principle  of  every 
one  for  himself  and  Devil  take  the  hindmost.  Unless  we  greatly 
inistake,  such  a  competition  would  bring  to  light  some  very  remark- 
able cells  and  would  stimulate  business  to  an  extraordinary  degree. 
Under  such  a  spur  a  class  of  cells  would  be  made  far  superior  to 
those  now  in  common  use,  and  the  consumer  would  be  led  toward 
the  use  of  a  better  class  of  goods  than  are  generally  to  be  found 
on  the  market.  There  is  always  the  chance,  too,  of  bringing  out 
something  radically  new  and  tremendously  effective,  for  to  win  out 
in  a  test  of  «uch  sort  would  be  a  prize  worth  the  struggle.  Exposi- 
tions of  late  have  lost  in  value  to  the  exhibitor  by  keeping  clear  of 
rigorous  tests  and  such  like  savage  competition,  and  in  trying  to 
please  everybody  have  pleased  nobody.  General  tests  are,  indeed,  a 
pretty  severe  proposition,  but  a  little  affair  of  the  kind  suggested 
would  not  be  difficult  to  conduct,  and  the  results  would  have  no 
small  commercial  importance.  The  winner  would  be  forthwith 
besieged  by  gentlemen  in  goggles  and  rubber  jackets,  and  his  factory 
would  echo  the  squawking  of  their  horns. 
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Tcsia  Split-Phase   Patent  Sustained. 


Jiiilgc  Arclibultl,  \i\  ilu-  Unilcil  Slali-s  Circuit  I  nim  im  tlic  luisttni 
District  of  l'i'iiMs.vh;ini;i,  lias  ImiKlctl  dciwii  a  ilccisimi  in  a  case  in 
volvinK  iIh'  (ituniann  watlnictcr,  wliicli  sustains  the  fundamental 
Tesia  split-phase  patent.  The  principal  defense  was  a  publication 
by  I'Vrraris  in  u'^^i:!  on  the  rutary  I'u-ld  and  of  the  means  for  obtainiiiK 
polyphase  from  siuKlc  jiliasc  currents.  Tlicsc  ilisclosurcs  were  made 
in  a  paper  read  by  I'rof.  I'Vrwirib  before  the  Royal  Acatlemy  of 
Sciences  of  Turin,  Italy,  in  March,  1888,  a  portion  of  which  was 
published  on  April  22  following,  in  L'Elcttricila.  The  TesIa  patents 
ir.  suit  were  luit  applied  for  until  Uecember  8  following,  but  the 
court  hcUl  that  the  testimony  in  the  case  showed  conclusively  thai 
Tesla  had.  early  in  May,  1888,  a  complete  grasp  of  the  split-phase 
idea ;  and  not  only  is  the  invention  beyond  iiuestion  carried  back 
by  it  to  that  period,  but  the  patent  not  being  able  to  be  worked  out  in 
a  day,  groiuul  is  thus  laid  for  an  earlier  dale  if  there  is  fair  evidence 
to  warrant  it.  The  court  holds  there  is  such  evidence,  testimony 
showing  that  Tesla  disclosed  the  principles  of  his  invention  at  a 
date  prior  to  .April  22  to  his  patent  solicitor,  the  date  being  somewhere 
between  the  8th  :ind  the  i8lh  of  April.  This  evidence  is  supported 
also  by  the  testimony  of  a  former  business  associate  of  Mr.  Tesla, 
who  states  that  Tesla  spoke  to  him  of  the  idea  in  the  summer  or 
fall  of  1N87.  The  date  claimed  by  Tesla  of  his  discovery  was  Sep- 
tember,  i8t>7. 

.\fter  reviewing  at  great  length  the  testimony  as  to  priority  l)i' 
tween  I'erraris  and  Tesla,  and  deciding  in  favor  of  tlie  latter,  ilu- 
court  considered  at  equal  length  the  (|uestion  of  infringement  (if  the 
Tesla  split-phase  patent  by  the  Gutmann  meter.  Its  conclusion  is 
that  the  construction  of  the  meter  is  in  effect  a  motor  in  which  the 
armature  is  operated  upon  by  two  independent  interconnecting  circuits 
produced  by  passing  through  them  a  divided  and  depiiascd  alter- 
nating current  derived  from  a  single  source,  this  apparently  realizing 
the  patents  in  suit.  .After  further  consideration  of  the  principles  of 
the  meter  in  suit,  the  court  decided  that  the  meter  infringed  the  Tesla 
patent.  The  finding  is  that  the  patents  in  suit  are  valid  and  have  been 
infringed. 

An  interesting  portion  of  Judge  .\rchbold"s  opinion  is  that  in 
which  he  gives  a  history  to  date  of  the  opinions  rendered  in  suits 
involving  the  Tesla  split-phase  patents.  Judge  Townsend,  in  re- 
viewing the  fundamental  patents,  discussed  the  alleged  disclosures 
of  Siemens,  1878;  Bailey,  1879;  Deprez,  1889,  1884,  and  Bradley. 
1887,  and  the  claims  advanced  for  them  as  anticipations,  which  he 
held  to  be  unfounded,  and  these  conclusions  were  affirmed  on  appeal. 
The  essence  of  the  invention  was  declared  by  Judge  Townsend  to 
be  "the  production  of  a  continuously-rotating  or  whirling  field  of 
magnetic  forces  for  power  purposes  by  generating  two  or  more 
displaced  or  differing  phases  of  the  alternating  current,  transmit- 
ting such  phases  with  their  independence  preserved  to  the  motor. 
and  utilizing  the  displaced  phases  as  such  therein." 

The  same  patents  came  up  before  Justice  Brown  and  a  similar 
result  was  reached.  The  Dumesnil  (1884)  and  the  Cabanellas  (1885), 
two  French  patents,  which  had  not  been  brought  forward  before, 
were  particularly  relied  on  as  anticipations,  but  were  distinguished 
from  those  in  suit  in  a  carefully-expressed  and  convincing  opinion. 
These  French  patents,  however,  according  to  Judge  Brown,  estab- 
lished that  Tesla  was  not  the  first  to  employ  alternating  currents  out 
01  phase  with  each  other  for  power  purposes,  so  that  the  expres- 
sions in  previous  cases  which  attributed  this  to  him  would  have,  as 
he  thought,  to  be  qualified  if  not  recalled.  But  it  was  at  the  same 
time  pointed  out  that  in  neither  the  Dumesnil  nor  the  Cabanellas 
was  there  a  resujtant  magnetic  force,  the  distinctive  feature  of  the 
Tesla  invention ;  each  of  the  others  named  providing  for  the  inde- 
pendent action  of  separate  alternating  currents  operating  on  differ- 
ent ends  of  the  motor  armature  w-ithout  any  play  of  the  magnetic 
and  electric  forces  in  between.  "As  it  stands,  the  Cabanellas  patent 
is  unintelligible  to  me,  but  taking  it  as  it  is  explained  by  the  de- 
fendant's experts  and  illustrated  by  the  exhibit  in  evidence  (of  the 
coirectness  of  which,  however.  I  have  much  doubt),  there  is  nothing 
more  at  the  best  than  a  mechanical  combination  of  the  two  operative 
devices  like  the  opposite  cranks  on  the  same  axis  of  a  locomotive 
driving  wheel.  There  is  no  conjoint  operation  as  in  a  Tesla  motor 
of  the  two  energizing  circuits  by  means  of  a  combined  magnetic 
influence  to  produce  a  common  result.  It  is  important,  however, 
to  observe  that  while  in  no  sense  anticipations,  the  Dumesnil  and 
Cabanellas  serve  to  limit  the  invention  of  Tesla — if  not,  indeed,  so 
limited  in  his  patents  themselves — to  a  device  in  which  a  magnetic 
resultant   of  dephased   alternating  currents   exist,   the   mere   use  of 


allcrnainiK  current!)  out  (jf  phase  with  each  other  made  olherwiiic 
ilTeclivc  bcinu  something  aside  and  didtrcnt." 

riic  derivative  |>atents  in  suit  were  first  considered  in  the  Dayton 
I'an  ik  Motor  case  and  aflirmed,  and  a  decision  rendered  in  sub- 
stantial .-iccord  with  those  which  had  preceded  il.  One  defense  there, 
as  in  the  present  suit,  attempted  to  be  made,  was  thai  il  involved 
no  inventive  skill  when  once  the  practicable  use  of  alternating  cur- 
rents cjf  difTeniil  phase  was  established,  to  substitute  the  dephased 
splii  current  which  was  a  well  recognized  equivalent;  but  il  was  not 
so  held,  nor  could  il  be  in  the  present  case.  This  question  was  prac- 
tically put  at  rest  in  this  court  by  the  decision  of  Judge  McPhcrson  in 
a  case  where  two  of  the  earliest  Tesla  split-phase  patents  were  stis- 
lained.  Hut  aside  from  that,  and  upon  an  entirely  independent  con- 
sideration of  it.  Judge  Archbold  says  the  same  conclusion  must  be 
reached. 

The  patents  in  sinl  were  also  befcjre  Judge  Lacombe,  and  in 
addition  to  the  attack  made  upon  them  in  other  cases,  it  was  further 
urged  that,  in  the  paper  read  by  Prof.  Ferraris  before  the  Royal 
Academy  of  Sciences,  of  Turin,  Italy,  March  18,  1888,  a  portion  of 
which  was  published  on  April  22  following,  at  Milan,  in  L'Elcttricila, 
a  journal  devoted  to  electrical  subjects,  not  only  was  there  a  full 
disclosure  of  the  transmission  of  electric  power  by  means  of  alter- 
nating currents  of  different  phase,  but  also  the  use  for  the  same 
purpose  of  a  dephased  split  current  derived  from  a  single  source, 
the  same  as  in  the  patents  in  suit.  Upon  a  due  consideration  of  the 
opposing  proofs,  the  invention  of  Tesla  was  held  to  be  carried  back 
of  this  publication;  but  on  appeal  the  decision  was  reversed,  the 
c\  idence  brought  forward  by  the  complainants  not  being  considered 
sufficient  for  that  purpose;  a  conclusion  which  was  followed  by 
Judge  Colt  in  a  case  by  the  same  plaintiffs  against  the  Stanley  In- 
strument Company,  in  the  First  Circuit,  not  >et  i.  print.  This,  said 
Judge  .Archbold,  in  concluding  his  review,  and  the  matter  of  in- 
fringement, are  the  overshadowing  questions  in  the  pre.-?nt  case. 

Discussing  the  contention  that  a  meter  is  not  a  motor,  and  that 
on  this  ground  of  itself  no  infringement  can  be  charged.  Judge 
Archbold  said  that,  as  pointed  out  by  Judge  Lacombe  in  the  Catskill 
case,  while  the  Tesla  patents  contemplate  the  production  of  power, 
they  are  silent  as  to  the  amount  of  it;  and  as  a  meter  armature 
rotates  against  the  action  of  a  permanent  magnet  and  turns  a  spindle 
which  operates  the  registering  devices,  the  production  of  some 
power  is  necessarily  involved.  It  is  somewhat  aside  from  the  ques- 
tion, but  still  it  is  a  circumstance  that  Gutniaim  himself,  in  accord- 
ance with  w-hose  patents  the  meters  in  question  are  constructed, 
recognizes  and  claims  therein  that  this  device  may  be  used  for 
power  purposes  also.  No  doubt  the  strict  object  of  a  meter  of  this 
class  is  to  measure  and  record  the  element  which  passes  through 
or  actuates  it,  gas,  water,  the  electric  current,  or  whatever  it  may 
be ;  but  where,  as  here,  it  is.  in  mechanical  construction,  nothing 
more  than  an  adapted  motor  with  meter  attachments,  it  cannot 
escape  infringement  on  the  plea.  Judge  Archbold  holds  that  there 
is  nothing  in  conflict  with  this,  when  rightly  considered,  in  what 
is  said  in  an  opinion  cited  relating  to  a  water  meter.  The  attempt 
there  made  was  to  defeat  a  special  safety  appliance  of  a  water  meter 
by  references  drawn  from  the  general  motor  art,  and  it  was  in  that 
connection  that  it  was  held  that  the  tw'o  were  not  the  same. 


Fires  of  Electrical  Origin. 

The  fire  report  of  the  Electrical  Bureau  of  the  National  Board  of 
Fire  Underwriters,  dated  July  16,  1903,  contains  some  30  notices  of 
fires  since  April  10.  1903.  due  to  electrical  causes.  In  one  case 
the  static  electricity  from  a  belt  ignited  benzine  vapor,  causing  a 
loss  of  $189,000.  No  less  than  nine  of  the  fire*  resulted  from  the 
use  of  flexible  cord  conductors,  and  several  others  from  the  melting 
of  open-link  fuses.  Improperly-installed  and  unprotected  lamps  in 
show  windows  were  the  cause  of  several  fires.  With  scarcely  an 
exception  none  of  the  fires  would  have  occurred  had  the  installation 
been  in  accordance  with  the  present  code  of  underwriters'  rules. 


Institute  Meeting. 


The  next  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers will  be  held  at  12  West  Thirty-first  Street.  New  York.  Sep- 
tember 23.  The  topic  of  the  evening  will  be  "Electro-Hydraulics." 
The  following  papers  will  be  presented:  "An  Efficient  High-Pres- 
sure Water  Power  Transmission  Plant,"  by  George  J.  Henry.  Jr., 
and  Joseph  N.  Le  Conte ;  "Electric  Motors  for  Centrifugal  Pumps 
and  Fans,"  by  .\.  J.  Bowie,  Jr. ;  "A  Suggested  Hydraulic  Unit."  by 
R.  L.  Montague. 


September  ig,  1903. 
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York  Haven,  Pa.,  Transmission  Plant. 


THE  electrical  transmission  plant  of  the  York  Haven  Water  & 
Power  Company  on  the  Susquehanna  River,  at  York  Haven, 
Pa.,  is  approaching  completion,  all  the  outer  and  interior 
constructive  work  on  the  plant  being  concluded  and  the  completion 
of  the  installation  of  the  machinery  is  all  that  remains.  By  the 
beginning  of  1904  the  plant  will  be  distributing  its  power  throughout 
the  counties  of  York  and  Lancaster,  and  much  machinery  that  is  now 
being  operated  by  steam  will  derive  its  motive  power  from  the  new 
and  cheaper  source. 

The  project  is  due  to  Mr.  Henry  L.  Carter,  who  formed  the  York 
Haven  Water  &  Power  Company,  which  was  chartered  with  officers 
as  follows :     Henry  L.  Carter,  president  and  manager ;  Judge  W.  F. 


FIG.    I. — THE   YORK   HAVEN   POWER  HOUSE. 

Bay  Stewart,  vice-president,  and  Henry  W.  Stokes,  treasurer.  Mr. 
Thomas  Green  was  made  superintendent  of  construction  and  several 
thousand  men  were  soon  set  to  work  upon  the  preliminary  labors  of 
the  construction  operations.  The  power  house  is  478  ft.  long  and  ,51 
ft.  wide,  in  which  are  installed  40  turbine  water  wheels  of  600  hp 
each,  each  pair  of  which  operate  a  750-kw  generator,  or  a  total  of 
20  generators,  together  with  two  turbines,  of  250  hp,  each  with 
generators  for  excitation. 

Extending  from  the  building  to  the  falls  is  an  immense  granite 
wall  3,500  ft.  long  and  from  28  to  34  ft.  high.  It  is  6  ft.  at  the  top 
and  from  16  to  20  ft.  at  the  bottom.  The  wall  encloses  a  race  500  ft. 
in  width  and  16  ft.  in  depth.  To  construct  this  it  required  100,000 
cubic  yards  of  masonry.  At  the  intersection  of  the  wall  is  a  large 
crib  dam,  30  x  20  ft.  wide,  varying  in  height  from  18  to  7  ft.,  and 
3,000  ft.  long.     It  is  built  diagonally  across  a  portion  of  the  falls. 


dam,  the  dimensions  of  w  hich  are  500  x  240  ft. ;  45,000  bags  of 
sand,  250,000  ft.  of  timber  and  10,000  cubic  yards  of  stone  were 
used  for  the  purpose.  To  provide  against  interruptions  to  the  work 
by  high  water  a  pumping  station  to  draw  oflf  the  leakage  was  estab- 
lished. Twelve  derricks,  extensive  hoisting  apparatus  and  portable 
railways  were  also  necessary  to  facilitate  the  work. 


FIG.    3. — MAIN    DISTRIBUTING    BOARD,    YORK    SUB-STATION. 

An  operation  not  less  important  than  those  described  was  the  in- 
stallation of  the  electrical  and  water  power  machinery  to  be  used 
in  generating  and  controlling  the  20,000  hp  to  be  generated.  The 
work  of  installing  the  machinery  is  in  charge  of  Mr.  T.  A.  W. 
Shock,  who  for  twelve  years  was  an  electrical  engineer  on  the 
Pacific  coast,  where  he  was  identified  with  the  pioneer  Sacramento 
transmission  plant  and  other  important  engineering  work  on  the 
slope.  He  has  installed  all  the  electrical  apparatus,  both  at  the 
power  house,  at  York  Haven,  and  at  the  step-down  station.  Mr. 
Shock  will  continue  in  the  service  of  the  company  in  the  capacity  of 
its  electrical  engineer. 

The  generating  station  at  York  Haven  is  built  for  twenty  750-kw, 
2,400-volt,  60-cycle   alternating-current   generators.      Each   generator 


FIG.    2. END   VIEW   OF    TOWER    HOUSE,    YORK    HAVEN. 

The  dam  is  constructed  of  heavy  timber  and  ballasted  with  stone. 
The  timbers  are  anchored  to  the  bed  rock  of  the  river  by  heavy 
anchor  bolts.  The  purpose  of  the  dam  is  to  raise  the  natural  head 
of  the  water  to  a  greater  fall. 

To  insure  a  durable  foundation  for  the  power  house  and  its  massive 
machinery  blasting  and  e.xcavating  below  the  surface  had  to  be  re- 
sorted to,  and  a  firm  mass  of  rock  far  below  the  banks  of  the  river 
was  reached,  and  a  large  structure  now  rests  on  this  natural  founda- 
tion.    To  construct  the  building  it  was  necessary  to  build  a  coffer- 


FIG.   4. — OIL   WATER-COOL  TRANSFORMERS,   YORK   SUB-STATION. 

is  operated  by  two  79-in.  turbine  wheels.  There  are  also  two  230-kw 
exciters,  each  operated  by  62j^-in.  turbine  wheels.  These  exciters 
have  each  sufficient  capacity  to  excite  the  fields  of  the  twenty  gen- 
erators. Six  generators  are  to  be  installed  this  fall.  All  this  ap- 
paratus is  placed  on  the  main  floor  of  the  building.  At  the  south 
end  of  ihe  building  is  a  second  story,  which  extends  about  70  ft. 
north,  on  which  are  situated  sw-itchboards  for  the  individual  gen- 
erators, and  upon  which  are  located  all  the  electrical  instruments  for 
measuring  the  output  of  each  machine,  and  also  the  total  output  of 
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ilu-  Ntatimi.     I'riun  this  puiiil  the  switclihuiirij  u|icriiti>r  smII  Knitrcil 
all   the  gcucratiirH  and   water   wheel  guvcrnori   on  the   niaiii   1I0..1 
The    power    is    cutulucled    from    the    ntain    station    thruuKh    a    wire 
alley   to  the  Iraiisfurnicr  house  l>y   means  of  twenty-four   i,(xx),ttX)- 
circular-niil  eahles. 

In  the  transformer  house,  or  step  up  station,  at   Wnk  Haven,  arc 
.situated  twelve   l.40O-k\v  transformers,  with  all  the  nnessary  HrIii 


with  Its  own  hiis  bars,  luieh  patul  is  also  ci|uipped  with  all  the 
iKcciiitary  voltmeters,  ammeters  ami  wallnieterH  for  the  purpose  of 
recordiiiK  the  outpiii  of  each  jianel.  'Ihe  totaling  panels  are  npiippcd 
with  the  necessary  .immeters,  vfjitmetcrs  and  wattmeters  for  rc- 
('ording  the  total  output  of  the  suh-stalion. 

I'Voni    the    switchltoard    current    is    conducted    through    lightning 
arrester  hanks  to  the  main  distrihiiting  line.     The  traiisforiiu  rs,  huth 


H(,.    5.  — hXiiKii.K    viiw    uK  SUB-STATION    AT    \iil<K. 

iiiiig  arresters,  switches  and  indicating  devices  tor  coiiiroliing  the 
apparatus  therein  installed.  The  secondary  voltage  of  the  trans- 
formers is  2,400  volts  and  the  primary  voltage  is*  24,000  volts. 

The  current  is  conducted  from  the  transformer  hoiise,  at  York- 
Haven  to  York,  Pa.,  at  24,000  volts,  through  distributing  switches 
located  near  the  entrance  of  the  building,  by  means  of  two  distinct 
three-phase  circuits.  Each  circuit  will  transmit  5.000  hp.  thereby 
giving  a  combined  capacity  of  the  pole  line  of  10.000  hp.  Each  pole 
is  set  6  ft.  in  the  ground.  40  ft.  in  length  and  8  in.  at  the  top.  The 
top  cross  arm  is  4  in.  x  5  in..  12  ft.  long,  and  the  lower  cross  arm  is 
4  in.  .X  5  in.,  g  ft.  long.  All  the  cross  arms  are  well  braced  with 
angle  braces  and  all  corners  are  well  guyed  and  anchored.  Where 
the  line  changes  direction,  double  cross  arms  and  double  pins  are 
used,  so  that  the  possibility  of  troHble  is  reduced  to  a  minimum. 

At  the  York  sub-station  current  passes  at  the  entrance  of  the  build- 
ing, through  high-tension,  oil  circuit-breaker  switches,  and  through 
line-distributing  busses.  There  it  is  conducted  to  lightning  arrester 
banks  and  thence  to  transformer  busses,  and  to  6  transformers  of 
800-kw  capacity  each,  where  it  is  transformed  down  from  24.000 
volts  to  2,400  volts  for  distribution.  From  the  secondary  side  of 
the  transformers,  the  current  is  conducted  .through  oil  transformer 


FIG.  6. — METHOD  OF  CARRYING  HIGH-TEXSIOX    WIRES  IXTO  YORK 
SUB-ST.\TION'. 

switches  to  the  main  distributing  switchboard  by  means  of  bus-bars 
located  in  ducts  under  the  floor  and  underneath  the  switchboard 
gallery. 

The  distributing  switchboard  is  divided  into  5  feeder  panels,  2 
totaling  panels,  giving  the  total  output  of  the  sub-station,  and  one 
lighting  panel  for  lighting  the  building.  Each  feeder  is  equipped 
with  two  three-pole  oil  circuit-breaker  switches  and  each  connected 


IK..    /.  — Vll-.W    .M.O.SG    .M.\l.\    l.l.N't  IIKTWKK.N    YORK    H.WK.X    .\.\l)   YORK. 

lur  the  transformer  house  and  sub-station,  are  of  the  oil  water-cooled 
type. 

The  Stanley  Electric  Manufacturing  Company,  of  Pitlsficld,  Mass., 
furnished  the  complete  equipment  of  the  plant  and  its  system,  the 
turbine  wheels  being  of  the  Poole  Engineering  &  Machine  Company's 
make. 

By  duplicating  everything  in  the  way  of  equipment  from  the  gen- 
erators through  to  the  distributing  side  of  the  switchboard  in  the 
sub-station,  it  will  be  possible  to  give  double  service,  if  such  is 
needed.  Over  half  of  the  20,000  hp  which  the  plant  will  distribute 
has  been  contracted  for  by  mills  and  factories  located  in  York. 

Power  will  be  supplied  for  operating  the  local  electric  light  plant, 
so  that  the  city  of  York  w-ill  be  indirectly  lighted  by  the  power  plant 
on  the  Susquehanna  River.  It  is  stated  that  capitalists  from  Pitts- 
burg, New  York  and  Philadelphia  have  already  secured  sites  at 
York  Haven  for  new  manufactories,  while  other  towns  near  by  are 
attracting  industrial  promoters. 


Kelvin  on  Radium. 


.■\  special  dispatch  from  London  of  September  12  to  a  New  York 
daily  newspaper  says :  "What  Prof.  C.  V.  Boys  termed  'the  miracle 
of  radium'  has  naturally  received  much  attention  in  scientific  circles. 
At  the  meeting  of  the  science  branch  of  the  British  Association  Lord 
Kelvin,  in  a  paper  which  he  read,  made  an  interesting  suggestion 
in  connection  with  its  perpetual  emission  of  heat  at,  according  to 
^L  Curie's  calculation,  a  rate  of  about  90  Centigrade  calorics  per 
gram  per  hour.  He  said  that  if  the  emission  of  heat  at  this  rate 
went  on  for  10.000  hours  there  would  be  as  much  heat  as  would 
raise  the  temperature  of  900,000  grams  of  water  1°  C.  It  seemed 
utterly  impossible  to  Lord  Kelvin  that  this  would  come  from  the 
store  of  energy  lost  out  of  a  gram  of  radium  in  10.000  hours,  it 
seemed,  therefore,  absolutely  certain  that  the  energy  must  some- 
how be  supplied  from  without.  He  suggested  that  ethereal  waves 
might  in  some  way  supply  energy  to  radium,  while  it  was  emitting 
heat  to  matter  around  it.  Lord  Kelvin  illustrated  his  theory  by  the 
following  comparison :  Suppose  a  piece  of  white  and  a  piece  of 
black  cloth,  hermetically  sealed .  in  similar  glass  cases,  were  sub- 
merged in  similar  glass  vessels  of  water  and  exposed  to  the  sun. 
The  water  in  the  vessel  containing  the  black  cloth  would  be  kept 
very  sensibly  warmer  than  that  containing  the  white  cloth.  Here 
the  thermal  energy-  was  communicated  to  the  black  cloth  by  waves 
of  sunlight  and  was  given  out  as  thermometric  heat  to  the  water 
in  the  glass  around  it.  Thus  through  the  water  there  w'as  actually 
an  energy  traveling  inward  in  virtue  of  the  waves  of  light  and 
outward  through  the  same  space  in  virtue  of  thermal  conduction. 
Lord  Kelvin  suggested  that  experiments  be  made  comparing  the 
heat  emission  from  radium  wholly  surrounded  with  thick  lead 
with  that  found  in  the  surroundings  heretofore  used." 
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The  Electric   Drive  as  Applied  to  Machine  Tools,  with 
Special  Reference  to  Railroad  Shops. 

By  C.  H.  Hines. 

Much  has  been  written  upon  the  above  subject  during  the  past 
two  or  three  years,  and  it  would  seem  as  though  the  ground  had 
been  most  thoroughly  covered.  But  withal,  there  is  such  a  wide 
diversity  of  opinion  on  the  subject,  both  as  to  the  merits  of  different 
systems,  economics,  current  to  employ,  load  factors  and  other  details ; 
and  the  data  given  of  the  performance  of  tools  so  equipped  vary  so 
greatly  in  each  article  that  has  been  written  on  the  subject,  that  the 
firm  or  company  looking  over  the  field  with  a  view  to  so  equipi)ing 
their  shops  may  well  be  puzzled,  and  hesitate  as  to  what  to  adopt,  or 
how  to  figure  on  cost,  when  so  many  "Doctors"  disagree.  The  con- 
sulting engineer  is  now  called  upon ;  but  in  many  cases  he  also  may 
be  in  doubt.  The  subject  is  so  new  and  the  recent  developments  in 
air  hardening  steel  so  rapid,  that  but  few  engineers  unless  specialists 
in  this  particular  line,  have  had  the  necessary  practical  experience 
on  the  subject,  and  their  reports  are  rather  apt  to  be  based  on  what 
they  have  read  or  observed  in  some  of  the  plants  so  equipped. 

Once  in  the  market  both  buyer  and  engineer  are  flooded  with  data, 
pamphlets  and  arguments  from  the  advocates  of  the  respective  sys- 
tems that  are  in  use,  each  with  the  most  specious  arguments  as  to 
the  superiority  of  the  system  that  he  advocates.  By  the  time  all 
arguments  have  been  sifted,  the  party  interested  is  still  at  a  loss  to 
know  what  is  best.  The  advocate  of  the  multi-voltage  system  says 
■'a  motor  for  every  tool  for  economy  and  increased  production," 
and  states  the  large  number  of  varying  speeds  his  system  permits. 
He  also  shows  that  the  expensive  first  cost  is  compensated  for  by 
the  increased  production  of  the  finished  material.  The  three-wire, 
two-voltage  advocate  now  comes  in  and  presents  the  same  argument, 
but  offers  a  system  at  much  less  initial  cost  and  a  little  less  speed 
range;  and  lastly  comes  the  alternating-current  man,  who  recom- 
mends small  groups  driven  by  constant-speed  induction  motors. 

All  of  the  above  systems  have  their  respective  merits  no  doubt, 
and  I  do  not  propose  to  go  into  details  concerning  them,  as  there 
has  been  much  written  about  them  for  the  trade,  and  papers  have 
been,  presented  before  the  different  societies  by  those  who  are  far 
better  informi'd  on  the  subject  than  I  am.  What  I  propose  to 
consider  here  is  what  is  best  suited  to  the  requirements  of  the  aver- 
age railroad  shop  with  a  large  proportion  of  old  tools,  that  proposes 
to  change  to  the  electric  drive  system. 

If  a  shop  is  to  be  built  new  throughout,  and  is  to  be  provided 
with  a  complete  outfit  of  new  machine  tools,  and  if  the  work  to  be 
done  is  of  a  varied  character  so  that  the  character  of  the  output 
changes  constantly^  then  there  is  in  my  mind  no  doubt  of  the  super- 
iority of  the  individual  motor,  with  \arying  speeds.  If,  on  the  con- 
trary, the  shop  to  be  changed  consists  largely  of  old  tools,  but  too 
serviceable  to  be  "scrapped,"  and  the  work  to  be  done  is  practically 
of  the  same  nature,  year  in  and  year  out,  as  is  the  case  in  railroad 
shops,  then  it  becomes  a  question  of  whether  it  would  pay  to  attach 
individual  motors  to  old  machines,  most  of  them  unfitted  for  modern 
high-speed  steels,  or  to  arrange  the  tools  in  small  groups  adapted 
to  the  class  of  work  which  they  are  called  upon  to  perform,  or  in 
other  words,-  to  adapt  the  work  to  the  tool,  providing  such  speed 
changes  as  might  be  necessary  by  mechanical  means.  As  an  example, 
a  wheel  lathe  does  practically  the  same  class  of  work  at  the  same 
speed  the  year  through,  and  the  limit  of  speed  is  soon  determined. 
Now  it  would  be  folly  to  attach  to  such  a  tool  a  variable-speed 
motor  with  its  high  initial  cost  simply  to  provide  for  an  occasional 
"hard  spot"  or  unusually  hard  pair  of  tires,  for  cone  pulleys  would 
take  care  of  such  rare  cases. 

By  judicious  grouping  the  constant-speed  induction  motor  is  in- 
dicated for  the  majority  of  such  cases.  Its  simplicity  and  absence  of 
commutator  render  it  practically  "fool  proof" — a  most  desirable 
feature — while  the  low-  cost  of  maintenance  is  also  in  its  favor.  It 
will  do  its  work  faithfully  year  in  and  year  out,  with  a  minimum  ol 
attention.  Some  of  the  largest  railroad  shops  in  the  country  are 
being  thus  equipped. 

There  seems  to  be  at  the  present  time  a  tendency  to  rush  to 
extremes  in  the  matter  of  the  individual  drive,  and  in  the  course  of 
a  few  years,  when  the  smoke  of  battle  has  cleared  somewhat  and 
the  results  and  tests  of  time  have  become  apparent,  it  will  then  be 
seen  more  clearly  whether  the  results  obtained  have  in  many  cases 
justified  the  enormous  initial  outlay  that  is  attached  to  the  multi- 
speed  individual  motor. 

I  have  now  endeavored  to  answer  the  (luestion  as  to  the  svstem 


bibt  to  u>e  in  these  cases,  and  the  next  question  that  presents  itself 
is,  what  percentage  of  load  factor  must  be  allowed,  this  in  turn  de- 
pending largely  on  the  total  amount  of  power  to  be  supplied  and 
the  grouping.  There  is  a  large  amount  of  data  in  print  giving  the 
estimated  horse-power  of  different  machine  tools,  but  this  data  varies 
so  widely,  with  different  conditions  that  when  one  is  confronted 
with  the  problem  of  estimating  the  horse-power  required  for  a 
shop  in  which  a  large  percentage  of  the  tools  are  old  ones,  the  best 
method  to  pursue  is  to  make  a  test  of  as  many  typical  tools  as  may 
be  required. 

This  is  very  easily  and  simply  done.  During  the  past  two  months 
I  have  made  an  exhaustive  test  of  iron  and  wood-working  machine 
tools  for  the  equipping  of  a  large  railroad  shop,  and  it  was  done 
with  little  trouble,  with  no  interference  with  the  work.  A  small 
generator  and  balancer  was  secured  and  located  centrally  in  the 
shop  to  be  tested,  taking  power  from  the  countershaft ;  a  small  motor 
and  controller  was  mounted  on  a  substantial  truck  provided  with 
tour  small  strong  iron  \k'heels.  This  was  readily  shifted  from  tool 
to  tool,  and  belted  either  direct  to  the  tool  or  to  the  counter,  the 
wheels  blocked  and  the  machine  then  worked  up  to  the  limit  at  dif- 
ferent speeds  and  cuts.  The  capacity  of  the  tool  and  its  maximum 
horse-power  were  quickly  determined.  Of  course,  the  tests  may 
be  elaborated  as  desired.  This  method  is  the  only  accurate  way  of 
determining  horse-power  in  such  a  shop  as  I  have  described,  and 
the  small  cost  of  the  test  is  repaid  a  hundredfold.  I  obtained  by 
the  above  method  a  collection  of  the  most  interesting  data,  which 
I  hope  to  publish  at  some  future  time. 

Having  by  this  means  ascertained  the  aggregate  horse-power  of 
the  tools,  the  next  question  is  what  percentage  of  this  shall  be  taken 
as  a  load  factor  for  the  power  station.  In  this  as  in  the  question  of 
power  data  authorities  differ,  some  going  as  low^  as  20  per  cent,  in 
the  case  of  the  individual  motor  drive,  where  the  aggregate  power 
of  the  tools  is  large.  But  in'  the  case  of  grouping  such  as  I  have 
described,  a  factor  of  40  per  cent  to  50  per  cent,  is  a  much  more 
conservative  estimate  and  will  be  found  by  actual  test  to  more 
closely  approximate  the  actual  working  conditions,  and  be  the  safest 
factor  upon  which  to  figure  the  copper  required. 

In  deciding  upon  the  sizes  of  motors  to  be  provided  for  the  differ- 
ent tools,  care  must  be  taken  in  the  case  of  the  induction  motor  that 
the  question  of  power  factor  is  considered,  as  if  the  motors  are 
much  too  large  for  the  work  they  are  to  do,  the  station  will  have  a 
large  factor  of  wattless  current  to  deal  with. 

Of  course,  in  such  a  shop  as  I  have  described  it  will  be  necessary 
perhaps  to  have  a  small  amount  of  direct  current  for  cranes  and 
there  will  be  perhaps  a  few  large  tools  that  it  may  pay  to  equip 
with  individual  variable-speed  motors,  although  in  view  of  the 
recent  developments  of  the  induction  motor  for  crane  service  even 
this  may  be  done  aw-ay  with  and  alternating  current  used  throughout. 
If,  however,  direct  current  is  preferred  for  this  small  proportion  of 
the  entire  load,  it  can  be  easily  taken  care  of  by  a  rotary  trans- 
former or  a  motor-generator  set,  depending  upon  the  frequency 
that  is  used.  If  the  frequency  is  low,  say  25,  then  my  preference 
is  for  the  converter;  but  if  the  frequency  is  60  or  higher,  then  the 
motor-generator  set  is  the  more  reliable. 

The  motors  and  systems  to  be  employed  having  been  decided 
upon,  the  next  question  is  the  copper  for  the  mains  and  the  best 
method  of  installing  the  same.  In  many  of  the  railroad  shops  there 
are  tunnels  for  carrying  the  steam,  air  and  other  pipes,  and  these 
tunnels  have  been  utilized  also  for  the  electrical  mains.  This  is 
possibly  a  good  method,  although  the  question  of  the  dryness  of  the 
tunnel  and  the  possible  dangers  to  the  worktncn  in  case  of  failure 
of  the  insulatioii,  must  be  considered  ;  and  as  most  shops  are  grouped 
close  together,  it  would  seem  that  an  overhead  roof-to-roof  bare 
copper  construction  would  answer  all  purposes  and  be  far  cheaper. 
So-called  "weather-proof"  wire  for  overhead  construction  is  at  the 
best  but  a  'bluff"  to  the  public,  except  in  crowded  streets,  where  it 
may  serve  to  keep  telephone  and  telegraph  wires  from  short-circuit- 
ing the  ppwer  leads:  but  in  such  an  installation  as  I  have  described 
it  is  useless,  and  the  extra  expense  of  the  so-called  insulation  may 
better  be  applied  to  substantial  supports  for  the  power  lines. 

I  have  in  this  article  briefly  outlined  what  has  been  decided  upon 
tor  the  equipment  of  one  of  the  largest  railroad  shops  in  the  country, 
after  a  most  careful  review  of  all  sy.stems  and  methods.  I  hope  at 
some  future  day  to  be  able  to  give  a  detailed  description  of  the 
plant  and  tests,  and  in  the  meantime  trust  that  these  few  ideas  may 
prove  of  service  to  others  who  are  called  upon  to  meet  similar 
problems. 
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Fcssenilcn's  Work  in  Wireless   TeleKruphy. 

Uy  .\    I'KKUKKiLK  Collins. 

IN  the   Klutku.m.   \\i>klu  .\ni>  I-I.ni.i.nkkk  of  Ausust   j.j,   lyo.?,   1 
ilescribiHl  ilii-  salu-iii    Icutuio  i>l   I'rol.   Fcssciidcn's  new  syMiciii 
of  wireless  lelenrapliy,  the  text  being  tai<cn  from  a  large  ninii- 
lier  of  pntcnts  which  had  just  been  issued  to  him.     Recently  1  have 
had  an  opportunity  to  e.xamine  the  practical  delaiU  of  tiie  new  sys- 
tem, and  to  obtain  besides  a  statement  from  I'rof.  I'Vssentlen  relating 
to  the  development  of  his  "sliding  half  wave"  theory, 
which   was   laid   before  the  American   Institute  of 
Klectrical  F.nginecrs  in  iS<j<> 

In  taking  up  the  subject  of  wireless  telegraphy, 
I'rof.  Fcssendcn  devised  means  whereby  the  in- 
tensity of  the  eflfects  at  a  receiving  station  might  be 
(piantitatively  measured  and  also  means  for  meas- 
uring the  strength  of  the  oscillations  at  the  sending 
station.  With  this  apparatus  a  large  number  of 
measurements  were  made  of  the  energy  required  ii^ 
operate  a  coherer,  and  it  was  found  that  from  one 
to  four  ergs  were  roiiuired  to  produce  an  indication 
with  the  most  sensitive  form  of  coherer  then  in  ex- 
istence. As  a  telephone  will  produce  an  indication 
with  an  e.xpenditure  of  .oooooi  of  an  erg  it  became 
evident  that  the  commonly-expressed  opinion  that  the  coherer  was  an 
instrument  of  marvelous  sensitiveness  was  entirely  wrong.  A  num- 
ber of  experiments  were  made  to  develop  new  forms  of  receivers 
and  receivers  were  finally  evolved,  which  produced  an  indication  with 
a  fraction  of  a  per  cent  of  that  retiuired  to  operate  a  coherer.  The 
nature  of  the  phenomena  was  thoroughly  investigated.  The  length 
of  the  waves  and  of  their  harmonics  was  measured  by  placing  a  quan- 
titative receiver  in  the  vertical  wire  and  generating  electromagnetic 
waves  by  an  oscillating  system  placed  about  a  mile  away  whose 
capacity  to  earth  and  whose  inductance  for  rapidly  oscillating  cur- 
rents could  be  accurately  determined.  Then  by  varying  the  induc- 
tance and  plotting  the  intensity  of  the  indications  received  the  vari- 
ous resonance  points  and  the  wave  length  of  the  vertical  wire  was 
deterniined. 

In  plotting  the  course  of  the  waves  three  pieces  of  apparatus  were 
employed.  First  a  vertical  wire  with  a  quantitative  receiver.  This 
on  being  moved  about  in  a  lateral  direction  gave  one  co-ordinate. 
Secondly,  a  bundle  of  tine  iron  wires  surrounded  by  a  few  turns  of 
wire  in  the  circuit  of  which  the  quantitative  receiver  was  placed  on 
being  moved  in  a  vertical  direction  giving  a  second  co-ordinate. 
On  immersing  the  receiver  in  the  earth  or  water  the  depth  to  which 
the  waves  penetrate,  may  be  ascertained.  .\  third  piece  of  ap- 
paratus consisting  of  two  large  copper  triangles  placed  apex  to  apex 
with  the  quantitative  receiver  between  their  apexes,  the  bases  of  the 
triangles  being  grounded.  This  enabled  the  presence  or  absence  of 
currents  in  the  surface  of  the  earth  or  water  to  be  observed. 

A  transmitting  station  was  placed  on  a  boat  on  one  side  of  an 
island,  and  about  too  yards  from  shore  on  the  other  side  of  the 
island  was  a  receiving  station  set  on  a  small  wharf  running  about  50 
yards  into  the  water. 

By  the  use  of  these  three  sets  of  instruments  the  course  of  the 
wave  was  traced  from  the  boat  to  the  station.  It  was  found  that 
the  waves  traveled  along  the  surface  of  the  water  until  they 
reached  the  shore  of  the  island,  the  intensity  falling  off  as  the 
square  of  the  distance  after  the  first  few  wave  lengths,  and  that  the 
height  of  the  waves  increases  directly  with  the  distance.  No  cur- 
rents were  generated  in  the  water  or  earth  in  the  direction  of  propa- 
gation of  the  waves.  On  reaching  the  shore  the  waves  were  found 
to  climb  the  bank  which  was  about  50  ft.  high,  and  at  the  point  where 
the  direction  of  the  waves  changed  from  along  the  water  to  up 
the  slope  of  the  bank  currents  were  generated.  Midway  up  the  bank 
the  current  disappeared  again,  but  reappeared  once  more  at  the  top 
of  the  bank,  where  the  direction  of  the  waves  changed  again,  but 
when  the  waves  struck  the  level  surface  of  the  earth  the  currents  dis- 
appeared once  more.  It  is  thus  ascertained  that  currents  are  only 
generated  in  the  earth  at  the  point  where  the  direction  of  the  waves 
were  changed.  The  course  of  the  waves  w-as  then  traced  with  similar 
results  across  the  island,  which  was  almost  free  from  trees,  down 
the  opposite  bank  and  out  to  the  station  on  the  wharf.  Obviously 
the  height  of  the  waves  was  not  measured  throughout  the  full  dis- 
tance, as  this  would  have  required  some  means  of  reaching  up  into 


the  air  to  a  consiilerable  distance,  but  the  other  dimensions  were  ac- 
curately takrii. 

My  these  c.xpei  mirnis,  in  eoiijunctioii  with  those  by  which  the 
wave  leiiKths  were  deleriiiiiied,  the  fact  was  absolutely  established 
that  the  theory  K>ven  in  the  transactions  of  the  .American  Institute 
of  !''lrctrical  KiiKincrrs,  December,  l8(>j,  was  absolutely  correct.  In 
particular  the  much-disputed  (juestion  as  to  whether  the  waves  were 
accompanied  by  earth  ciirrtiit.s  was  definitely  settled. 

With  the  aid  of  the  data  thus  obtained,  Fcssendcn  devised  an  en- 
tirely new  system  of  wireless  telegraphy.  It  differs  so  widely  from 
the  systems  used  jircviously,  that  it  may  be  considered  of  a  dif- 
ferent class.     The  char;u;teristics  arc  as  follows: 

I .  The  use  of  a  conductor  at  the  sending  station  not  only  ground- 
ed, but  provided  with  a  conducting  surface  for  at  least  a  distance 
of  one-quarter  wave  length.  2.  The  use  of  a  closed  auxiliary 
circuit  at  the  seiKling  end  for  prolonging  the  oscillations.  .3.  The 
method  of  signaling  by  throwing  in  and  out  of  tune  instead  of  by 
stopping  and  starting  the  oscillations.  4.  The  use  of  multiple  an- 
tenna-, and  verticals  of  large  capacity  evenly  distributed.  5.  The 
practically  continuous  generation  of  electromagnetic  waves.  6.  The 
method  of  obtaining  electrical  radiations  of  any  desired  frequency 
from  a  continuous  current  without  the  use  of  an  interrupter.  7.  The 
method  of  producing  electrical  waves  in  groups  having  a  definite 
group  frccpiency,  whether  the  group  frequency  is  the  same  as  the 
discharge  fre(|ueiicy  or  independent  of  it.  8.  The  method  of  ob- 
taining constant  capacity  and  inductance  by  the  use  of  metallic  masts 
and  guys  surrounded  by  choking  coils  so  as  to  prevent  absorption 
of  energy.  9.  The  use  of  the  "wave  chute"  for  leading  the  waves 
out  of  cities  or  over  obstructions.  10.  The  use  of  a  medium  sur- 
rounding the  vertical  conductor  for  obtaining  the  same  efifects  with 
a  vertical  as  with  a  large  conductor. 

At  the  receiving  station  the  fundamental  differences  between 
Prof.  Fessenden's  and  the  older  systems  arc : 

1.  The  use  of  a  current  operated  constantly  receptive  receiver  in- 
stead of  the  voltage  operated  coherer.  Not  only  is  the  current  oper- 
ated system  receiver  many  times  more  sensitive  than  any  coherer,  but 
in  addition  it  is  only  by  its  use  that  sharp  tuning  can  be  accom- 
plished. With  current  operated  receivers  a  resonant  rise  in  eflfect 
of  400  per  cent,  has  been  obtained,  while  the  best  results  given  by  ex- 
perimenters who  have  worked  with  the  coherer  give  resonant  rises 
of  less  than  10  per  cent.  In  the  paper  published  by  Count  Arco  re- 
cently the  resonant  rise  is  given  as  a^^. 

2.  By  the  use  of  a  cumulatively  acting  receiver.  This  means  that 
all  the  energy  received  is  utilized  in  producing  indications.     In  this 
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FIG.  2. — LIQUID  BARRETTER. 

respect  it  differs  fundamentally  from  other  receivers,  in  which  the 
indication  is  proportional  to  the  maximum  intensity  instead  of  be- 
ing as  in  the  case  of  the  cumulatively  acting  receiver,  proportional 
to  the  integral  value. 

3.  The  use  of  a  closed  tuned  circuit  instead  of  an  open  tuned  cir- 
cuit, which  permits  of  much  better  resonance  being  obtained  than 
with  an  open  tuned  circuit. 

4.  The  use  of  a  receiving  device  tuned  not  only  to  the  wave  fre- 
quency but  also  to  the  group  frequency  of  the  discharges. 

It  is  evident  that  selection  can  never  be  accomplished  by  tuning, 
since  in  tuning  a  resonant  rise  of  more  than  100  cannot  be  calcu- 
lated on.  The  amount  of  resonant  rise  is  dependent  upon  the  damp- 
ening coefificient  of  the  resonant  circuit,  and  since  it  is  practically  im- 
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possible  to  get  a  circuit  the  losses  of  which  do  not  amount  to  an  ap- 
preciable fraction  of  one  per  cent.,  it  is  evident  that  this  value  cannot 
be  greatly  exceeded  under  ordinary  conditions.  Hence,  if  A  is  within 
one-quarter  of  a  mile  of  the  second  station  B,  and  B  is  telegraph- 
ing to  a  third  station  C,  100  miles  away,  B  and  C  being  in  tune,  but 
A  out  of  tune,  then  A  will  receive  160,000  times  as  much  energy  as  B 
will,  and  the  resonant  is  100  times  the  non-resonant  value,  the  effect 
on  the  receiver  of  station  .1  will  still  be  1,600  times  greater  than  that 
necessary  to  produce  a  signal.  This  calculation  exposes  the  ab- 
surdity of  attempting  to  work  wireless  telegraphy  by  wave  tuning 
alone.  By  group  tuning  in  addition  to  wave  tuning  the  effect  can 
be  still  further  cut  down  one-hundredth  of  this,  reducing  the  effect 
of  B  to  the  same  as  that  of  a  distant  station,  and  as  the  ear  itself  is 
a  selective  organ  it  is  possible  to  obtain  very  good  actual  working 
results. 

5.  The  employment  of  means  whereby  a  station  may  not  only  be 
receiving  messages  from  another  station  a  thousand  miles  away,  while 
another  station  is  working  within  a  few  yards,  but  also  whereby  mes- 
sages may  be  sent  from  a  station,  while  messages  are  being  simul- 
taneously received   from  another  station. 

6.  Means  for  indicating  to  any  station  whether  the  station  to 
v.hich  it  is  desired  to  speak  is  sending,  receiving  or  free,  and  whether 
it  has  gotten  out  of  tune  or  not. 

7.  Means  for  telephoning  messages  instead  of  telegraphing,  based 
on  the  throwing  in  and  out  of  time  of  the  sending  station  by  means 
of  a  telephone  transmitter. 

As  will  be  seen  from  the  above  the  system  worked  out  by  Prof. 
Fessenden  differs  entirely  from  the  coherer  system  used  by  other 
experimenters,  although  some  of  the  devices  mentioned  above,  for  in- 
stance, one  form  of  the  current  operated  constantly  receptive  re- 
ceiver, being  one  in  which  the  receiver  depends  on  magnetic  action 
and  the  auxiliary  circuit  for  prolonging  the  oscillations  and  the 
capacity  aerial  have  been  lately  used  in  connection  with  other  sys- 
tems. It  may  be  mentioned  here  that  the  closed  circuit  for  prolong- 
ing the  oscillations  has  been  attributed  to  Prof.  Rraun  by  Dr. 
Fleming,  but  there  is  no  evidence  or  publication  to  show  that  Prof. 
Braun  used,  or  described,  this  until  some  years  after  Prof.  Fessen- 
den's  application  was  filed. 

The  most  important  of  another  budget  of  patents  recently  issued 
to  Prof.  Fessenden  is  one  covering  a  modification  of  the  hot-wire 
instrument  called  by  the  inventor  a  "barretter,"  from  the  old  French 
word   "barretor,"   "exchanger,"   from   its  property   of   e.Kchanging   a 


the  illustration  of  the  complete  set,  it  is  not  necessary  to  protect  it 
against  atmospheric  disturbances  or  to  enclose  it  in  a  metallic  box, 
as  a  strong  spark  may  pass  within  a  few  inches  of  it  without  injur- 
ing it  or  throwing  it  out  of  adjustment.  Fig.  2  is  a  half-tone  repro- 
duction of  the  barretter. 

A    second   advantage   is   the   fact  that   its   sensitiveness   is   much 
greater  than  that  of  the  hot-wire  barretter,  and  hence  also  greater 


FIG.   4. — INDUCTION  COIL. 

than  that  of  the  Solari  coherer,  since  the  temperature  coefficient  of 
liquids  is  very  much  greater  than  that  of  metals.  In  the  case  of  the 
liquid  the  same  amount  of  energy  which  would  produce  a  change  of 
one-quarter  of  one  per  cent,  in  the  resistance  of  a  wire  barretter,  pro- 
duces a  change  of  12  per  cent,  in  the  resistance  of  the  liquid 
barretter. 

It  is  to  be  noticed  that  the  action  of  the  waves  decreases  the  re- 
sistance of  the  liquid  barretter  on  account  of  the  fact  that  the  tem- 
perature coefficient  of  liquids  is  generally  negative.  This  fact,  i.  e., 
that  the  resistance  decreases  instead  of  increases  further  adds  to 
the  efficiency  of  the  receiver.  It  gives  sufficient  change  to  permit 
its  use  with  a  syphon  recorder. 

By  means  of  receivers  of  the  current  actuated  type  (which  may 
be  called  "current"  kumascopes  in  distinction  to  "voltage"  kumas- 
copes,  such  as  the  coherer)  very  much  sharper  resonance  is  obtained 
than  is  possible  with  the  coherer.  A  resonance  curve  has  been 
obtained  with  a  barretter  in  a  circuit  having  a  capacity  .000279 
microfarad,  inductance  .039  millihenry,  in  which  the  resonant  rise  is 
almost  exactly  100  times  the  effect  outside  the  point  of  resonance.  It 
is  believed  that  this  degree  of  resonance  has  never  been  obtained 
heretofore.     The  distinctive  feature  of  these  devices  is  that  they  are 


r.  ■ 


-4r 


3  9-6 

?^-^- 


8 


rri 


tf3^ 


-// 


/<? 


\ 


I -9 


/5 
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FIG.    5. — ELECTRO- MECH.WICAL    SYSTEM. 


given  amount  of  high  frequency  energy  for  continuous  current  en- 
ergy, the  latter  form  being  easier  to  manage. 

In  the  new  form  a  very  small  column  of  liquid  is  substituted  for 
the  small  platiniun  wire  used  originally.  Various  forms  are  used, 
for  example,  a  diaphragm  with  a  minute  hole  in  it  connected  to  a 
body  of  liquid,  or  a  minute  wire  immersed  in  the  liquid  so  as  to  con- 
centrate the  resistance  of  the  liquid  in  the  neighborhood  of  the  point. 
Fig.  I  shows  one  form  of  this  receiver  in  diagram. 

The  liquid  barretter  has  a  number  of  advantages  over  the  plati- 
num wire  barretter,  the  most  important  being  the  fact  that  it  is  im- 
possible to  burn  it  out  on  account  of  the  fact  that  the  liquid^  vapor- 
izes in  case  of  a  very  heavy  discharge.     For  this  reason,  as  seen  in 


used  below  the  critical  resistance,  while  coherers  and  similar  devices 
must  be  used  above  the  critical  resistance. 

.\nother  patent  covers  a  method  of  generating  electromagnetic 
waves  and  splitting  them  up  to  groups  periodically  and  arranging 
them  independent  of  the  discharge  frequency.  (Fig.  2.)  Thus  a 
double  selectivity  is  accomplished ;  i.  e.,  the  receiving  circuits  are 
tuned  to  the  wave  frequency  and  also  to  the  group  frequency  so  that 
interference  is  impossible  unless  both  the  wave  frequency  and  the 
group  frequency  of  the  interfering  waves  have  the  right  values.  This 
method  is  of  considerable  importance  because  the  number  of  tunes 
is  necessarily  limited,  while  by  tuning  to  the  wave  frequency  and  to 
the  group  frequency  the  number  of  combinations  possible  is  meas- 
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urcd  by  iiiillioii.s.  .Aiiotlicr  patent  i>  of  the  same  Hciieral  character, 
but  covers  tuning  to  Kfo'M'  tret|iicncies  broadly  wliether  identical 
with  tile  discharge  frciiuciicy  or  not.  It  also  covers  timing  to  the 
group  fri'(|ueiuy  elfctrically  or  mechanically. 

'I'wo  other  patents  cover  a|)paratus  and  method  for  sencling  and 
receiving  simultaneously,  and  a  third  covers  the  combination  of  a 
carbon  coherer  and  a  step-down  transformer. 

The  final  i>alcnt  covers  .'in  improvement  in  tlie  class  of  imperfect 
contact  receivers,  with  means  for  movinK  the  surfaces  continuously 
relatively  to  each  other,  ami  a  receiving  mechanism  adapted  to  re- 
spond to  a  particular  frcipiency. 

I'ig.  3  shows  a  complete  seiulinK  and  receiving  system  employed 
by  I'rof.  Fesscnden,  except  the  induction  coil,  which  is  illustrated 
in  Fig.  4.  The  different  parts  on  the  table,  from  left  to  right,  as 
shown  by  the  letters,  are  an  interrupter  of  the  vibrating  type  .•/  ,• 
Prof.  Fcssendcn's  improved  system  of  generating  and  receiving 
electromagnetic  waves  (.this  latter  device  is  shown  dingrammalical- 
ly  in  F'ig.  5)  ;  an  automatic  device  for  cutting  in  and  out  the  trans- 
mitter, C;  a  pair  of  head  telephone  receivers  /',■  :i  multiple  spark- 
gap  /;.  and  a  telegraph  key  F.  The  object  of  the  invention  shown 
at  B,  Fig.  .1,  and  in  l-"ig.  5,  as  stated  in  the  patent  specification,  is  to 
provide  for  the  generation  at  the  sending  station  in  varying  order 
of  two  or  more  series  of  waves,  each  of  the  scries  differing  from 
the  other  series,  the  selective  reception  and  transformation  and  utili- 
zation of  the  different  series  and  finally  the  recording  at  each  re- 
ceiving station  of  only  such  series  of  waves  or  impulses  as  are  sent 
in  a  particular  order. 

In  practice  a  scries  of  two  or  more  \ertical  wires  for  sending  out 
the  waves  sa  5/',  etc.,  are  connected  at  the  sending  station.  A,  to  a 
series  of  two  or  more  terminals  or  knobs,  4a,  4b,  etc.,  of  a  series  of 
two  or  more  induction  coils  connected  as  usual  with  the  spark-gap 
halls  and  also  to  ground. 

The  inductors  of  the  coils  are  connected  in  circuits,  including  a 
source  of  electromotive  force  2,  and  each  circuit  also  includes  make- 
and-break  inechanisni,  all  of  which  has  been  fully  described  by  Prof. 
Fesscnden  in  a  patent  dated  .August  12.  tg02.  The  niake-and-brcak 
device  consists  of  metal  discs,  311,  3b.  etc.,  held  in  position  on  the 
shaft  20,  which  is  rotated  at  a  constant  speed  by  a  motor  20a.  The 
shaft  is  connected  electrically  to  one  pole  of  the  generator  2,  and  the 
disks  3a  3b,  are  also  in  electrical  contact  with  the  shaft;  these  are 
provided  with  shoulders  22,  arranged  to  make  connection  with  the 
plates  23a  23b.  etc.,  and  are  connected  to  the  opposite  pole  of  the 
generator  2 ;  by  rotating  the  shaft  the  circuits  of  the  generator  2  may 
be  made  and  broken  in  any  pre-arranged  order,  since  the  disks  are 
adjustably  held  in  position  for  an  intcr\al  of  time. 

The  rate  of  rotation  must  bear  a  fixed  ratio  to  the  rate  of  move- 


FIC.   6. — ELECTRO-MAGXETIC   WAVE  GENERATOR. 

ment  of  the  tape  at  the  receiving  station.  The  periodicity  of  the 
electric  waves  is  dependent  upon  the  VinductanceX  V capacity,  and 
as  inductance  and  capacity  vary  with  the  length  and  the  diameter  of  the 
wires,  the  latter  are  so  proportioned  relative  to  each  other  that  the 
periodicity  of  the  waves  emitted  by  one  wire  will  be  'different  from 
the  waves  produced  by  the  other  wires.  By  adjusting  the  disks 
30  3b,  etc.,  on  the  shaft  the  series  of  wavps  may  be  sent  out  in  any 
desired  order. 


The  receiving  device,  li,  i*  formed  of  an  equal  number  of  aerial 
wires,  (M,  tib,  etc,  and  having  the  same  electrical  dimensions  as  the 
radiator  system  at  ./.  The  devices  controlled  by  the  oscillatory  cur- 
rents set  up  in  the  resonator  system  arc  tuned  to  the  frcriucncy  of  the 
oscillation  so  that  the  indicating  or  recording  mechanisms  con- 
nected with  each  resonator  system  will  lie  actuated  and  controlled 
only  by  the  oscillations  induced  by  the  corresponding  radiator  at  the 
seniling  station. 

The  miilliple  spark-gap  shown  al  /■',  I'ig.  3,  consists  of  an  adjust- 


FIG.    7. — VIEW   OF    STATION'    AND    ANTENX.1£. 

able  series  of  rollers  between  which  the  spark  passes ;  the  multiple 
spark  increases  the  range  of  the  transmitter  and  reduces  to  a  mini- 
mum the  noise  of  the  disruptive  discharge,  so  objectionable  where 
large  coils  are  employed. 

These  are  but  a  few  of  the  many  devices  invented  and  patented 
by  Prof.  Fesscnden.  The  apparatus  just  described,  however,  is  in 
constant  use  between  the  proving  stations  and  operates  as  decisively, 
and  with  the  same  certainty,  as  an  ordinary  Morse  instrument. 


Electric   Lighting  in  Boston, 


According  to  a  publication  of  the  Edison  Electric  Illuminating 
Company,  of  Boston,  on  February  24.  1903,  that  company  was  fur- 
nishing electricity  equivalent  to  867.682  i6-cp  incandescent  lamps, 
consisting  of  481,975  incandescents,  8,064  arcs  and  19.800  hp  in 
motors.  This  was  being  distributed  to  13.067  customers.  This  is  a 
growth  from  300  incandescents  in  1886. 

A  few  years  ago  a  comparison  was  made  between  the  large  cities 
of  the  world  w  ith  a  view  to  ascertaining  the  number  of  i6-cp  incan- 
descent lamps  used  in  each,  in  proportion  to  its  inhabitants,  and  the 
following  results  were  obtained,  the  figures  giving  the  number  of 
lights  per  1,000  population: 


Boston    

New   York    . . . 

Chicago    

San    Francisco 

St.  Louis 

Cincinnati    .... 
Philadelphia    . . 


i6-c.p. 
lamps. 
1232 
859 
730 
660 
600 
551 
375 


Baltimore 
Brooklyn 
Edinboro 
Vienna 
Paris     .  . . 
London   . . 
Berlin   ... 


16-c.p. 
lamps. 

373 
286 
242 
246 
i8s 
184 
176 


In  view  of  the  great  increase  of  the  business  of  the  Boston  Edison 
Company  during  the  last  three  years,  Boston  probably  still  stands 
in  the  lead,  and  with  even  a  greater  difference  in  its  favor  than  when 
the  above  statistics  were  compiled. 
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LONG-DISTANCE    TELEPHONE    STATISTICS. 

In  the  preceding  article  a  review  was  made  of  the  report  of  the 
British  Postmaster-General  on  telegraphs  in  1902-3.  Some  inter- 
esting figures  are  also  given  in  the  report  regarding  the  long-distance 
service  which  has  been  operated  by  the  Post  Office  since  about  1896, 
when  the  trunk  wire  system  of  the  National  Telephone  Company  was 
t)ought  for  about  $2,100,000.  On  the  31st  of  March  last  the  number 
of  Post  Ofifice  trunk  wire  centers  was  355,  an  increase  of  27  in  the 
year.  The  total  number  of  trunk  lines  in  use  was  1,309,  as  com- 
pared with  1,165  if  the  previous  year,  an  increase  of  144  circuits  in 
the  year.  The  total  length  of  the  long-distance  circuits  was  about 
46,740  miles,  containing  about  93,000  miles  of  wire.  The  capital 
•expenditure  on  the  purchase  and  development  of  the  trunk  line  sys- 
tem up  to  March  31,  1903,  was  $10,462,000,  including  $1,124,900  spent 
■during  the  year  under  review. 

The  total  number  of  trunk  line  conversations  during  the  year  was 
11,574,229.  The  corresponding  figure  for  the  previous  year  was 
10,080,716,  the  increase  being  1,493,513,  or  14.8  per  cent.  This 
increase  was  only  slightly  above  the  increase  in  facilities,  which 
was,  according  to  the  figures  for  capital  expenditure,  just  over  12 
per  cent.  The  gross  revenue  from  the  long-distance  service  was 
$1,374,175.  as  compared  w^ith  $1,203,280  for  the  previous  year,  and 
the  average  payment  for  each  conversation  was  11. 4  cents,  which  is 
almost  the  same  as  the  average  value  for  the  last  four  years. 

From  these  figures  it  is  evident  that  the  Post  Office  long-distance 
telephone  service  cannot  be  a  very  paying  proposition.  The  average 
length  of  each  circuit  is  34  miles,  which  shows  that  the  average  rate 
per  ^mile,  at  the  average  value  of  11. 4  cents  per  message,  is  0.364 
■cents.  The  average  capital  cost  per  mile  of  wire  has  been  $112.50, 
while  the  average  yearly  revenue  per  mile  of  wire  is  only  $14.75,  or 
13. 1  per  cent,  on  the  capital.  The  average  yearly  number  of  mes- 
sages per  circuit  is  8.842,  equivalent  to  an  average  traffic  per  circuit 
per  working  day  of  29.4.  The  rates  are  extremely  low,  beginning 
with  6  cents  for  distances  up  to  25  miles,  but  it  is  obvious  that  they 
have  been  pitched  too  low,  as  a  gross  revenue  of  13.  i  per  cent,  on 
the  capital  expended  is  only  about  sufficient  to  pay  interest  and  de- 
preciation charges,  leaving  maintenance  and  operating  expenses  as 
dead  loss. 

In  the  last  month  of  the  financial  year  the  charge  for  a  trunk  call 
of  six  minutes'  duration  between  8  P.  M.  and  6  A.  M.  was  made  the 
same  as  that  for  a  call  of  three  minutes'  duration  during  the  day. 
The  tiiTie  during  which  the  change  has  been  in  operation  is  too  short, 
however,  for  it  to  have  had  any  material  efifect  upon  the  traffic. 

TELEPHONES    IN    THE    PROVINCES. 

The  Post  Office  does  a  small  amount  of  telephone  business  in  the 
provinces  and  this  business  shows  a  slight  increase  which  is  treated 
of  with  due  pride  in  the  report,  as  follows :  "The  total  number  of 
subscribers  to  the  Post  Office  exchanges  in  the  provinces  has  in- 
creased to  4.433,  as  compared  with  about  3,700  on  March  31,  1902. 
At  the  end  of  1899,  when  a  more  active  policy  was  initiated  in  this 
branch  of  business,  the  number  of  subscribers  to  provincial  ex- 
changes was  about  1,250.  The  increase  in  the  interval  is  due  not 
only  to  the  establishment  of  exchanges  in  places  which  are  not 
served  by  the  National  Telephone  Company,  but  also  to  the  growth 
of  the  business  in  those  areas  in  which  the  company  and  the  Post 
Office  have  been  in  active  competition.  In  the  South  Wales  district, 
for  instance,  where  the  number  of  Post  Office  subscribers  was  only 
about  370  at  the  end  of  1899,  the  number  has  now  increased  to  2,255." 

THE   LONDON    TELEPHONE   SYSTEM. 

The  gem  of  the  Post  Office  report,  however,  is  the  reference  to 
the  London  telephone  service.  Great  progress  has  been  made  during 
the  year,  resulting  in  the  establishment  of  seven  exchanges  and  the 
partial  construction  of  four  others.  The  total  number  of  subscribers' 
telephones  working  in  connection  with  these  exchanges  on  March  31 
last  was  9,122.  The  number  added  during  the  year  was  8,628,  and 
it  is  believed  that  this  number  has  not  been  exceeded  during  the 
first  year  of  working  of  any  other  local  telephone  system.  The 
"Central"  exchange  serves  7,054  of  the  9,122  stations  in  use, 
and  is  now  the  largest  exchange  in  the  London  area.  The  other 
six  exchanges  are  all  small  ones.  The  ultimate  capacity  of  the 
"Central"  exchange,  which  is  situated  close  to  St.  Paul's  Cathedral, 
is  14,000  lines.  The  work  of  extending  the  switchboard  to  its  full 
capacity  is  being  rapidly  carried  on,  and  plans  are  in  preparation  for 
the    construction    of    another   exchange    of   the    same    size    for    the 


service  of  the  same  district.  In  the  construction  of  all  the  exchanges 
on  the  Post  Office  system,  the  necessity  for  providing  for  a  rapid 
and  continued  growth  of  business  has  been  kept  in  view.  The 
construction  already  done  provides  to  a  large  e.xtent  for  an  increase 
to  30,000  stations,  and  to  a  smaller  extent  for  a  still  further  increase. 

The  underground  system  contained  971  miles  of  pipe,  and  over 
102,000  miles  of  cable  conductor.  About  16,700  miles  of  wire  have 
been  used  for  telegraph  purposes,  and  about  21,800  miles  are  in 
use  for  the  telephone  service,  leaving  about  63,500  miles  spare.  Each 
line  directly-connected  with  an  exchange  has  involved  the  provision, 
on  an  average,  including  local  junctions,  of  x.35  miles  of  metallic 
circuit.  The  average  cost  of  construction  has  been  $92  per  mile  of 
metallic  circuit.  The  average  subscriber,  therefore,  costs  in  line 
plant  $124.20.  The  total  average  cost  per  subscriber,  including  ex- 
change apparatus,  is  given  as  $191,  thus  placing  the  central  office 
and  sub-station  plant  at  an  average  of  $66.80  per  subscriber.  The 
report  goes  on  to  say:  "If  allowance  be  made  for  a  balance  of 
spare  wires,  amounting  to  25  per  cent,  of  the  wires  in  use,  such  as 
is  necessary  for  the  efficient  working  of  an  exchange  system,  the 
average  cost  will  be  increased  to  $222."  Here  the  Post  Office 
officials  fall  into  a  strange  error.  The  provision  of  spare  plant  in  a 
large  telephone  system,  or  even  in  a  small  one  if  development  is 
expected,  has  to  be  much  in  excess  of  their  estimate.  A  surplus  of 
25  per  cent,  of  the  wires  in  use  is  20  per  cent,  of  the  whole  plant. 
The  figure  that  should  be  taken  is  more  like  double  this.  As  a  tele- 
phone plant  is  always  in  process  of  extension,  the  spare  plant  seldom 
falls  below  40  per  cent,  of  the  whole.  At  this  rate,  which  is  about 
the  usual  figure,  the  average  cost  per  subscriber  would  be  not  $222, 
but  $317.  And  it  is  very  likely  that  the  average  cost  per  working 
line  of  the  Post  Office  London  telephone  system  will  never  fall 
below  $300,  while  for  many  years  to  come  it  will  be  considerably 
above  that  figure.  At  present  it  is  over  $600,  as  the  total  capital 
expenditure  to  March  31,  I'X'3,  was  $5,562,500  for  9,122  stations. 

Taking  the  capital  expenditure  per  line  as  ultimately  averaging 
about  $300,  it  is  clear  that  the  Post  Office  London  telephone  service 
is  destined,  at  the  present  rates,  to  net  a  handsome  annual  loss. 
The  rates,  as  announced  in  the  Electrical  World  and  Engineer, 
when  they  were  given  to  the  public  nearly  two  years  ago,  are  $85 
for  unlimited  service  and  $25  fjltis  2  cents  a  call  for  inner  London, 
and  4  cents  a  call  for  outer  London,  on  the  message  rate  basis. 
There  are  lower  rates  on  the  outlying  exchanges  for  party  line 
service.  It  appears  from  the  accounts  that  about  four-fifths  of  the 
Post  Office  subscribers  take  service  at  the  message  rates,  and  it 
further  appears  that  they  originate  very  few  calls.  This  may  im- 
prove later,  but  it  is  never  likely  to  improve  very  much,  as  the  low 
flat  rate  necessarily  divides  the  telephone  users  sharply  into  two 
classes — the  moderate  and  large  users  who  will  take  the  flat  rate 
and  the  very  small  users  who  will  take  the  message  rates  and  remain 
small  users.  The  message  raters  have  to  guarantee  $7.50  for  calls, 
so  there  is  practically  a  minimum  rate  of  $32.50  for  from  180  to  360 
calls  a  year,  according  to  whether  they  are  4-cent  or  2-cent  calls, 
and  a  maximum  rate  of  $85  for  unlimited  calls.  This  is  a  scheme 
of  rates  that  may  please  the  telephone-using  public  very  well,  but 
has  little  charm  for  the  supplier — in  this  case  the  taxpayer. 

Since  the  English  custom  is  to  pay  telephone  rates  yearly  in  ad- 
vance it  is  easy  to  see  what  the  average  revenue  per  subscriber  is. 
The  total  for  rentals,  message  fees  and  public  office  receipts  is 
$285,435,  which  gives  an  average  per  station  of  $31.50.  This  is  just 
lOlA  per  cent,  on  the  average  capita!  cost  of  $300,  If  depreciation 
be  taken  at  7J/2  per  cent.,  which  is  the  usual  figure  in  this  country, 
interest  at  3  per  cent,  and  sinking  fund  at  3^  per  cent.,  a  total  of  14 
per  cent.,  each  subscriber  would  be  required  to  provide  $42  a  year. 
So  there  is  a  net  loss,  on  a  commercial  basis  of  $10.50  per  subscriber, 
without  counting  operating  expenses  at  all.  What  the  actual  oper- 
ating expenses  per  subscriber  in  London  may  be  is  not  easy  to 
estimate,  but  we  should  doubt  if,  considering  the  immense  area  to 
be  served  and  the  difficulty  of  the  work,  they  will  fall  below  $35  a 
line  when  the  plant  is  fairly  running,  and  probably,  under  govern- 
ment management,  not  below  $40.  The  total  net  loss  per  line  will, 
therefore,  eventually  be  from  $45  to  $50  per  line.  This  is  a  con- 
servative estimate,  and  by  no  means  an  extravagant  value  is  placed 
on  any  item  of  expense.  To  put  the  matter  in  another  way,  in  order 
to  make  the  enterprise  commercially  sound  it  would  be  necessary  to 
obtain  an  average  revenue  per  subscriber  of  at  least  $80  to  $90  a 
line.  With  a  maximum  rate  of  $85  for  unlimited  service  and  a 
minimum  message  rate  of  $25,  this  is  clearly  impossible.  If  there 
were  no  maximum  rate,  and  message  rates  exclusively  were  in  force 
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it    iiiitilit    br   po»!iiblc   eventually    to   get    the    averiiKe    rate    up   to   a 
payiuK  liKure. 

Die  acci<uiil-<  for  the  first  year's  workiug  cf  the  system  arc  of  little 
value  for  purpose",  of  I'oiuparison  as  the  Kieater  part  of  the  system 
was  brought  uilo  use  during  the  year,  so  that  the  amuinit  for  oper- 
ating expenses  is  no  criterion  of  a  full  year's  working  expenses. 
They  are  as  (ollow.s,  poiuids  bring  converted  into  dollars  at  $s 
per  pound. 

IVSr  OKKIlE  TKLKl'llONK   SEKVIl  E,    UiNIKi.N    .XklA. 

An  account  of  the  above  service  from  its  comniciiccmcnt  on  March 
I,  igoj,  to  March  31,  1903: 


capital  practically  constitute  a  sinking  fund  to  extinguish  the  capital 
within  15  years,  and  to  provide  for  this  re<|uires  annually  about  H'/t 
per  cent,  on  the  capital,  or  $47^,000  a  year.  This  would  mean,  with 
depreciation  at  the  roslmastcr-tieiierars  figure  of  j'/j  per  cent,,  a 
total  of  $<>i  1,87s  •'  year,  or  with  depreciation  at  the  more  conservative 
figure  of  5  per  cent.,  $751,000  a  year.  If  the  present  plant  proves 
capable  of  serving  three  times  the  present  number  of  subscribers, 
and  the  present  ratio  between  operating  expenses  and  revenue  is  pre- 
served, the  plant  will  eventually  produce  a  gross  profit  of  about 
one-tenth  of  the  last  named  sum. 

It   is  well   known   that   the   Post   Office  has  put   in  a  thoroughly 


RECEIPTS. 
Subtcrihcr*  rrntnl»: 
In  Murch,  igoj 

.\t  flat   rnlrt    $j.4io 

.■\l  loll   ratci   >>,9>S 

...  .  ,  »>5.3J5 

In  tiiinncial  year,  iqoj  03 

.\t  flnt  rales   , $53,840 

.'\t  toll    rntrs    , .  .  .'^7,590 

$j8i,43o 

I-css  proportion   prupcr   lo   year    190304 $159,670 

$121,760 

Message  frrs  in  aiUlilion  lo  tixcil  minimum  of  $7.50  per  subscriber  3,865 

tall  office   fees   (public  stations)    1.140 

Rentals  of   wires  leased  to   .\alional  Telephone  Company 90 

Miscellaneous    receipts     935 

Value  of  services  rendered  to  gov'm't  departments  without  paym't.  5.100 

$147.315 

NOTES. 

1.  The  estimated  amount  required  to  provide  for  depreciation  of 
plant,  inclusive  of  spare  wires,  is  $137,475,  a"d  interest  at  3  per  cent, 
on  the  capital  expenditures  of  $5,562,500  is  $166,875,  making  to- 
gether $304,350. 

2.  Terminable  annuities  have  been  created,  payable  from  the  vote 
for  the  telegraph  service,  to  provide  for  the  repayment,  with  interest 
at  3  per  cent.,  of  capital  raised  for  telephone  purposes  under  the 
Telegraph  Act  of  1899.  The  proportions  proper  to  the  London 
telephone  service  of  the  annuity  payments  already  made  are  as  fol- 
lows: Payment  on  .April  i,  1901,  $122,030;  payment  on  April  I, 
1902,  $288,863. 

3.  The  annuities  provide  tor  the  repayment  of  the  capital  in 
12-15  years,  while  the  estimated  life  of  the  plant  averages  36  years. 
The  annuity  required  for  interest  and  sinking  fund  on  a  capital  ex- 
penditure of  $5,562,500,  repayable  in  30  years  with  interest  at  3 
per  cent.,  would  be  $283,920. 

These  notes  are  a  highly  interesting  commentary  on  the  balance 
sheet.  From  note  i  it  appears  that  to  meet  depreciation — which  is 
reckoned  at  slightly  under  214  per  cent. — and  interest  at  3  per  cent., 
a  sum  of  $304,350  is  required.  The  actual  amount  available  as  gross 
profit  from  the  first  year's  working  is  $25,725.  A  balance  of  $30,825 
is  shown  in  the  balance  sheet,  but  the  sum  of  $5,100  "value  of  services 
rendered  to  government  departments  without  payment"  is  ingeniously 
shown  as  a  receipt  whereas  it  is,  of  course,  not  really  a  receipt  at 
all.  So  that  on  this  basis  there  is  a  loss  on  the  first  year's  working 
of  $288,625.  Even  assuming  that  the  present  plant  can  serve  three 
times  the  present  number  of  subscribers,  which  is  a  liberal  assump- 
tion, and  that  the  operating  expenses  remain  proportionately  the 
same,  which  is  also  assuming  what  is  unlikely  to  be  the  case,  there 
will  still  be  a  deficit  of  over  $235,000  a  year. 

This  is  on  the  basis  of  the  very  modest  figure  for  depreciation  of 
zyi  per  cent.  It  seems  to  us  that  the  Postmaster-General  is  over- 
sanguine  in  estimating  the  depreciation  of  telephone  plant  at  as  low 
a  figure  as  that,  and  that  past  experience,  in  this  country  at  least, 
does  not  warrant  the  assumption  that  the  average  life  of  telephone 
plant  will  be  anything  like  36  years.  Conservative  American  tele- 
phone men  put  telephone  depreciation  at  no  lower  than  7V2  per  cent., 
and  even  granting  that  telephone  plant  might  be  expected  to  show 
greater  stability  and  endurance  under  British  Government  man- 
agement than  under  the  strenuous  conditions  of  American  commer- 
cial development,  it  would  hardly  seem  safe  to  put  the  depreciation 
at  a  lower  average  figure  than  5  per  cent.  Adding  interest  at  3 
per  cent.,  a  gross  profit  would  be  required  sufficient  to  pay  8  per 
cent,  on  $5,562,500,  or  $445,000  annually. 

But  the  notes  show  that  even  more  is  required  of  the  returns  from 
the  system.  If  the  capital  were  to  be  repaid  in  30  years  sinking  fund 
and  interest  would  absorb  just  over  5  per  cent,  on  the  capital,  or 
$283,920  a  year.     But  the  annuities  created  for  the  repayment  of  the 


EXPENDITL'Ki: 


Maintenance    of   »ysl€ni 


Salaries,    wnitei,    etc.,    of    stafT,    including    provinon    of    pensions 
of   eslalilishcd    ItalT    


$49,100 


50,205 


Rent,    rates,    fuel    and    liglit,    including    I'^limatcd    rental    value    of 

premises  already   belonging  tu   the  de|,arlmcnl    1 3,950 


.Miscellaneous  expenses   (stationery,  traveling,  etc.) 


Balance    availsbic    towards    meeting     depreciation,     interest     etc. 
(vide    notes)     


4,135 


30.835 


$M7.3iS 


modern  plant  for  its  London  service,  but  the  department  cannot  be 
congratulated  on  the  business  aspects — or  prospects— of  its  tele- 
phone venture.  The  Postmaster-General  has  informed  the  British 
public,  through  the  House  of  Connuons,  that  his  London  telephone 
system  was  expected  to  prove  a  profitable  enterprise,  but  the  figures 
he  presents  show  that  such  an  expectation  is  little  likely  to  be 
realized.  It  is  rather  a  sad  spectacle  to  see  British  postal  telephones 
following  British  postal  telegraphs  along  the  inglorious  path  of 
annual  deficits,  especially  in  view  of  the  recent  declaration  of  the 
Postmaster-General  that  he  could  not  conceive  of  any  successor  of 
his  in  office  allowing  private  enterprise  to  continue  in  the  manage- 
ment of  the  telephone  service  when  the  telephone  licenses  expire  in 
1911.  During  the  past  year  private  telephone  enterprise  paid  the 
Postmaster-General  in  royalties  no  less  than  $815,000.  This  princely 
sum,  paid  for  the  mere  right  to  exist,  gets  a  line  in  the  report.  As 
a  mere  question  of  dollars  and  cents  it  would  look  as  if  the  Post 
Oflice  would  do  better  to  leave  the  telephone  service  to  private  en- 
terprise. 

Coming  back  to  the  financial  results  of  the  telegraph  department, 
we  find  that  the  total  expenditure  for  the  year  w-as  $21,586,855,  and 
the  total  receipts,  including  an  amount  of  $460,605  "estimated  value 
of  services  to  other  departments,"  $18,619,330,  leaving  a  net  deficit 
of  $2,967,525.  This  requires  some  modification,  however.  The  Post 
Ofiice  keeps  no  capital  account  and  makes  all  its  extensions  out  of 
revenue.  As  the  Post  Office  as  a  whole,  postal  and  telegraph  services 
combined,  makes  a  net  profit  of  $17,900,000  a  year,  over  and  above 
all  expenditures,  it  can  well  afford  to  do  this.  In  case  of  the  tele- 
graph finances,  extensions  and  buildings  account  for  a  large  sum, 
$2,450,775  for  the  year  under  review.  Deducting  this  from  the  gross 
deficit  of  $2,967,525,  we  get  a  net  deficit  of  $516,750  on  the  actual 
working.  To  this  should  properly  be  added  the  sum  of  $1,494,300, 
the  annual  interest  on  the  stock  created  for  the  purchase  of  the  tele- 
graphs in  1870  (which  was  about  $50,000,000),  making  a  total  deficit 
of  $2,011,050.  What  the  present  capital  value  of  the  British  postal 
telegraph  system  is  the  report  does  not  state.  Sir  William  Preece, 
in  a  recent  lecture,  put  it  at  not  less  than  thirty  millions  sterling, 
say  $150,000,000,  which  is  probably  not  an  excessive  estimate.  If 
interest  were  paid  on  this  sum  at  the  same  rate  as  on  the  original 
capital,  the  present  annual  deficit  would  be  almost  exactly  $5,000,000. 
Perhaps  the  British  public  may  be  congratulated  on  having  acquired, 
out  of  the  profits  of  the  Post  Office  as  a  whole,  a  telegraphic  .system 
worth  thirty  millions  of  pounds  and  admittedly  fairly  efficient.  But 
on  the  whole  our  sympathy  is  with  the  critics  of  the  Post  Office 
who  systematically  condemn  the  steadily  increasing  telegraphic 
deficit.  As  a  specimen  of  business  management,  the  administration 
of  the  telegraphs  and  telephones  certainly  does  not  reflect  credit  on 
the  British  Post  Office.  It  should  prove  a  warning  to  those  who 
advocate  Federal  ownership  of  telegraphs  and  telephones  in  this 
country. 
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Statistics  of  the  Street  Railway  Industry. 


At  the  convention  of  the  Street  Railway  Accountants  of 
American  Association  a  very  able  and  interesting  paper  was  pre- 
sented by  Mr.  VV.  M.  Steuart,  chief  statistician  of  the  Depart- 
ment of  Manufactures,  United  States  Census  Office,  on  the 
work  done  by  the  Office  in  compiling  the  figures  of  the  indus- 
try since  he  appeared  before  the  body  at  the  Detroit  convention 
last  year.  The  leading  data  have  already  been  published  in 
these  columns,  but  Mr.  Steuart  brought  up  a  number  of  new 
facts  and  threw  various  side  lights  on  the  statistics  obtained. 
In  doing  this  he  emphasized  alike  the  imjiortancc  of  the  work 
done  by  the  Cenusus  Office  and  of  that  which  the  Accountants' 
Association  is  trying  to  do,  and  he  enlarged  on  the  necessity  of 
"standardization"  in  this  respect. 

The  extent  to  which  the  roads  arc  patronized  is  indicated  by  the 
fact  that  more  than  5,800,000,000  passengers  of  all  kinds  were  carried 
during  the  year.  This  is  sufficient  to  give  more  than  200  rides  to 
each  inhabitant  of  the  cities  and  towns  having  a  population  of  4,000 
or  over  at  the  census  of  1900.  They  give  employment  to  an  army 
■of  140,000  persons,  thus  making  at  least  560,000  dependent  upon 
them  for  their  support.  The  salaries  and  wages  paid  annually  to 
their  operatives  amount  to  more  than  $88,000,000.  The  average  an- 
nual wages  per  operative  compare  favorably  with  those  in  other 
lines  of  industry,  and  there  are  very  few  that  give  constant  em- 
ployment to  a  larger  force  or  have  a  larger  pay  roll. 

The  financial  transactions  of  the  companies  are  rapidly  approach- 
ing proportions  which  will  outclass  those  of  our  largest  industries. 
The  authorized  capitalization  in  1902  amounted  to  $2,870,629,316, 
while  the  gross  earnings  from  operation  were  $247,553,999,  and  the 
net  income  after  deducting  all  expenses,  both  operating  and  fixed 
charges,  was  $30,596,977.  The  statistics  for  the  physical  equipment 
of  the  roads  indicate  the  great  diversity  of  industries  that  are,  in  a 
measure,  dependent  upon  them  for  their  prosperity.  The  construc- 
tion of  22,577  miles  of  track  was  a  great  stimulant  to  the  steel 
rail  market,  while  the  building  of  67,000  cars  made  a  great  demand 
on  the  numerous  industries  dependent  upon  such  work.  The  manu- 
facture and  installation  of  the  engines  and  boilers  to  generate  more 
than  a  million  horse-power  reported  for  the  power  plants  of  the 
electric  railways  was  sufficient  to  keep  our  largest  foundry  and  ma- 
chine shops  busy  for  many  months.  The  extent  to  which  the  manu- 
facturers of  electrical  apparatus  are  dependent  upon  the  roads  is  in- 
dicated by  the  fact  that  almost  5,000  large  generators,  transformers, 
boosters,  auxiliary  generators,  rotaries  and  motors  were  in  use,  also 
over  16,000  storage  battery  cells,  and  this  does  not  take  into  con- 
sideration the  electrical  equipment  of  the  cars,  wiring  of  the  road, 
or  the  lighting  and  telephone  facilities. 

The  Census  Office  received  reports  from  987  companies,  but  if 
the  present  rate  of  consolidation  is  continued  for  another  decade, 
the  office  could  secure  reports  for  two-thirds  of  that  number  and 
still  cover  the  entire  trackage.  The  term  company  or  establishment 
is  rapidly  losing  its  significance  in  important  industries.  It  is  of 
no  statistical  value  in  the  report  on  electric  railways.  If  the  word 
"system"  could  have  been  used  to  designate  the  number  of  separate 
holdings  it  would  probably  have  conveyed  a  more  exact  meaning, 
but  this  was  impossible  because  in  some  instances  separate  reports 
were  made  for  constituent  companies.  The  two  systems  in  the  Dis- 
trict of  Columbia  insisted  on  making  eight  reports,  and  would  not 
be  satisfied  until  they  were  counted  eight  times.  There  were  nine 
companies  operated  by  regular  steam  railroads  as  an  auxiliary  of 
the  railroad  business.  Eleven  companies  operated  incline  planes 
exclusively  and,  therefore,  cannot  be  strictly  classed  as  street  rail- 
ways. There  were  also  53  companies  operated  exclusively  by  ani- 
mal power,  2  by  cable,  and  3  by  steam.  Eliminating  these  and  the 
170  lessor  or  non-operating  companies,  there  remain  739  companies, 
with  18,730.20  miles  of  single  track,  to  which  the  standard  system 
of  accounting  could  be  considered  as  applicable.  But  a  large  num- 
ber of  these  companies  have  complicating  features  that  are  dif- 
ficult to  overcome  in  the  application  of  such  accounting.  For  in- 
stance, 252  companies  generate  electric  current  for  sale,  and  the 
business  was  of  much  importance  that  separate  reports  were  se- 
cured for  the  light  and  power  plants  of  118  companies,  in  which 
the  revenue  from  the  sale  of  current  amounted  to  $6,469,726.  The 
present  .Association  form  of  account  does  not  take  sufficient  cog- 
nizance of  this  feature  of  the  industry.  It  is  a  feature  that  appears 
10  be  developing  rery  rapidly  and  should  he  recognized  in  any  sys- 


tem that  is  to  be  made  of  universal  application.  After  deducting 
the  252  companies  that  generate  electric  current  for  sale,  there  were 
487  companies,  and  of  these,  50  operate  gas  plants,  waterworks,  or 
some  other  industry  that  has  no  connection  with  the  railway  busi- 
ness. There  are,  therefore,  only  437  companies  to  which  the  stand- 
ard form  of  accounting  is  strictly  adaptable. 

Mr.  Steuart  urged,  therefore,  the  adoption  of  accounting  forms 
that  would  cover  light  and  power  and  all  other  branches  of  the 
present  comprehensive  corporations ;  and  he  proceeded  also  to 
speak  of  the  later  interurban  developments.  He  stated  that  it  had 
been  found  that  making  a  separation  of  the  roads,  it  is  found  that 
about  300  companies  can  be  considered  as  operating  interurban  lines. 
Their  total  single  track  amounted  to  8,853.53  miles,  and  their  total 
earnings  from  operation  for  the  year  to  $41,099,987;  total  operating 
expenses  were  $26,135,031,  the  net  earnings  being  $14,964,856.  The 
single  track  of  these  companies  forms  39  per  cent  of  the  total  for 
all  companies,  and  their  operating  earnings  17  per  cent  of  the  total 
earnings  from  operation.  The  interurban  traffic,  therefore,  forms 
still  only  a  very  small  proportion  of  the  total  electric  railway  busi- 
ness. There  are  about  56  companies,  with  3,212.75  miles  of  single 
track,  that  operate  what  may  be  classed  as  fast  long  distance  inter- 
urban lines.  Each  of  these  companies  operates  at  least  20  miles 
of  road,  the  average  length  of  single  track  per  company  being  57-37 
miles.  The  maximum  running  speed  outside  city  limits  was  at  least 
25  miles  per  hour.  The  total  operating  earnings  amounted  to  $13,- 
657,021,  and  the  operating  expenses  $7,924,568,  the  net  earnings  be- 
ing $5,732,453.  These  roads  have  some  features  which  are  dis- 
tinctive, and  the  Census  Oflfice  is  now  preparing  an  analysis  of  their 
statistics  which  will  be  included  in  the  final  report. 

As  to  the  horse  car  line,  Mr.  Steuart  remarked  that  it  had  been 
electrocuted  in  almost  every  city  where  it  was  in  a  flourishing  con- 
dition a  few  years  ago.  While  there  were  67  companies  using  ani- 
mal power  and  259.1  miles  of  track  operated  by  such  power,  the 
greater  proportion  of  the  track  was  owned  by  companies  which 
used  other  motive  power  on  a  portion  of  the  line.  There  were  only 
S3  companies  which  used  animal  power  exclusively,  and  their  single 
track  amounted  to  158.12  miles,  being  an  average  of  about  three 
miles  for  each  company.  It  is  strange  that  the  Metropolitan  District, 
in  which  the  most  advanced  electrical  appliances  are  in  use  on  the 
street  railways,  is  also  the  home  of  the  antiquated  horse  car.  Al- 
most half  of  the  trackage  operated  by  animal  power  is  located  in 
Manhattan,  and  the  Dry  Dock,  East  Broadway  and  Battery  Railway 
is  the  largest  road  operated  by  a  company  using  animal  power  ex- 
clusively. With  the  exception  of  New  York,  the  following  cities 
are  the  only  places  in  which  more  than  five  miles  of  track  were 
operated  by  animal  power  in  1902:  Hutchinson,  Kansas,  7.83  miles; 
Santa  Ro.sa,  Cal.,  7.33  miles;  Chicago,  111.,  6.76  miles;  San  Fran- 
cisco, Cal.,  5.65  miles;  Arkansas  City,  Kansas,  5.50  miles,  and 
Tucson,  Arizona,  5.10  miles.  The  cable,  which  fifteen  years  ago 
had  such  bright  prospects,  is  now  antiquated.  There  are  only  two 
street  railways  operated  exclusively  by  cable  power.  From  the 
Census  Bulletin  there  appeared  to  be  twelve  roads  of  this  character, 
but  ten  of  them  are  inclined  planes. 

Mr.  Steuart  then  presented  some  financial  criteria,  remarking  that 
the  tendency  in  most  lines  of  industry  is  toward  over-capitalization, 
and  the  conditions  prevailing  in  the  electric  railway  business  seem 
to  have  been  especially  conducive  to  this  result.  The  par  value  of 
the  common  and  preferred  stock  on  which  no  dividends  were  paid 
during  the  year  amounted  to  $667,878,624,  or  about  50  per  cent  of 
the  total  issued.  The  practice  of  some  companies  to  equalize  the 
cost  of  construction  with  th^  amount  of  capital  stock  and  bonds, 
and  the  apparent  inability  of  others  to  furnish  definite  information 
concerning  the  cost  of  construction,  with  the  amount  of  capital  stock 
and  bonds,  and  the  apparent  inability  of  others  to  furnish  definite 
information  concerning  the  cost  of  construction,  made  it  impossible 
to  compare  the  actual  cost  with  the  stock  and  bonds  issued.  Ac- 
cepting the  figures  as  reported,  it  appears  that  the  stock  issued  and 
the  funded  debt  outstanding  for  all  roads,  exceeded  the  cost  of  con- 
struction by  $140,648,022. 

With  regard  to  the  adoption  of  the  Association  form  of  account- 
ing, Mr.  Steuart  stated  that  the  Census  Office  innnediately  ascer- 
tained to  what  extent  it  had  been  used  by  the  Slate  Railroad  Com- 
missions. The  commissions  in  New  York,  Massachusetts,  Connecti- 
cut, Maine  and  New  Hampshire  were  using  schedules  that  followed 
the  form  almost  exactly.  These  five  States  contain  6,386.92  miles 
of  single  track,  or  23.30  per  cent  of  the  total  trackage  in  the  Ignited 
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States.  This  f;ui  alone  woiiUl  have  jusiitieU  the  ol^cc  in  iisIiik  the 
stamliinl  foiin  ;  liiit  ii  w;i>  al-.n  (kuiiiI  that  a  nunihir  ol  oilu-r  .Stale* 
hail  ci)IUiti(l  inlorination  Iroin  which  the  mhciliile  could  be  partially 
prepared  IVnnsjIvaiiia  is  one  of  the  most  important  States  that 
had  not  adopted  the  standard  form,  but  the  Conuiiissioiirr  infonncd 
Mr.  Stcuart  that  it  was  his  intention  to  do  so.  The  adoption  of  ilns 
form  b>-  the  olliccrs  in  all  States  would  aid  greatly  in  its  uniform 
application,  and  it  .•.ecins  that  the  AsstHriation  should  endeavor  to 
accomplish  this  by  persistent  work  with  the  State  Connnissioners. 
In  this  manner  the  burden  resliiiK  upon  the  companies  of  making 
reports  tliat  are  in  part  repelitional  or  duplicates  would  be  Kreatly 
alleviated.  Mr.  Steuart  then  cited  a  number  of  amusing  and  in- 
teresting instances  of  crude  bookkeeping  encountered  in  different 
sections  of  the  country,  an<l  devoted  the  linal  poition  of  his  paper 
to  an  elaborate  discussion  of  the  technical  features  involved  in  ex- 
isting and  improved  methods  of  accounting. 


VCilliain  (albert  of  Colchester. 


The  accompanying  reproduclioii  is  made  from  a  photograph  ex- 
pressly taken  for  reproduction  here  of  the  statue  of  Gilbert,  still 
Standing  at  this  day  in  one  of  the  niches  of  the  Chapel  of  St.  John's 
College,  Cambridge,  and  is  believed  not  to  have  before  appeared  in 
print.     The  great    father  of  experimental  i)Iiilosopliy  is  here  shown 
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STATUE   OF    WILLIAM    GILBERT. 


in  manner  dilTerent  from  that  exhibited,  either  in  the  well-known 
portrait  said  to  have  been  engraved  by  Clamp  in  1796,  "from  an  orig- 
inal picture  in  the  Bodleian  Library,  Oxford,"  or  in  the  painting 
which,  upon  the  occasion  of  the  tercentenary  celebration  of  Queen 
Elizabeth,  was  made  by  Mr.   Frank  Daniell   for  Mr.  Benham,   who 


gave  11  to  tile  new  Town  liall  at  Colchester,  where  it  now  hangs  in 
the  .Mayor's  parlor. 

'I'hc  original  portrait  which  dilbert  is  iiaid  to  base  left  to  the 
Univcritily  of  Oxford,  and  which  wan  "placed  in  tiic  Gallery  over  tlic 
.Schools,"  is  rc-porled  to  have  been  consumed  in  the  great  I^)ndon 
lire  of  l(ilil>,  althiiiiKli  Anthony  A  Wood  speaks  of  it  as  "decayed 
and  removed"  (liisi.  and  Anti(|.  .  .  .  ,"  17</),  Vol.  II,  p.  96). 
The  writer  in  Ninth  Kncyl.  Britann.,  speaking  of  this  portrait,  sayi 
that  Gilbert  therein  appears  as  standing  in  liis  doctor's  robes,  "hold- 
ing 1)1  his  hand  a  globe  inscribed  tcrrcUa,  wliilst  over  his  head  is  the 
inscription,  'i.S<;i,  aetalis  48,'  :ind  a  little  below  his  left  shoulder  the 
words,  'Magneticarum  virtutum,  primus  indagator  Gilbertus." "  The 
(JIainp  picture  lacks  the  inscriptions  and  represents  (iilbert  resting 
his  liaiicl  ufon  an  ordinary  globe.  We  may  adcl  that  it  was  the 
central  portion  of  this  picture  which  was  utilized  by  Mr.  Artliur 
Ackland  litint  for  his  well-known  historical  painting,  representing 
Gilbert  making  an  experimental  demonstration  in  electricity  before 
yueen  JClizabelh. 

In  the  Daniell  p.iinting  above  alluded  to,  the  inscriptions  have 
also  been  omitted,  (iilbert  is  resting  his  right  hand  upon  a  globe 
whilst  in  his  left  he  carries  a  rolled  manuscript  bearing  in  Kliz;ibetban 
characters  the  words  Dc  Magiiclf.  'I'lie  painting  itself  bears  a  plate 
inscribed  as  follows:  "William  Gilbert,  of  Colchester,  Physician  to 
Queen  Elizabeth  and  King  James  I,  author  of  De  Magiit'le  and  foun- 
der of  the  Science  of  Magnetism.  Born  1540,  died  1603.  Presented 
1>%  Charles  ]•'.  Henham." 

The  reproduction  of  the  statue  herein  made  is  the  first  one  we 
know  of  showing  the  full  figure  and  costume  of  Gilbert.  The  pose, 
the  arrangement  of  the  beard,  the  style  of  the  rufHe,  are  altogether 
original,  and,  for  the  first  time,  he  is  seen  holding  a  bar  magnet  in 
one  hand  and  a  mariner's  compass  in  the  other.  The  statue  bears 
out  Dr.  Fuller's  description  of  Gilbert.  "His  stature  was  tall,  com- 
plexion chearful,  and  Happiness  not  ordinary  in  so  hard  a  student 
and  retired  a  person,"  and  shows  likewise  "the  keen,  straightforward, 
searching  glance,  the  twinkling  play  of  good-humoured  sarcasm, 
ready  to  vent  itself  on  all  'old  wives  gossip'  and  'foolish  vanities.' 
the  frank,  fearless,  open  countenance,  intolerant  only  of  shams  and 
fraud,"  as  expressed  by  Mr.  Benham  in  the  "Sketch  of  Gilbert's 
Magnetic  Philosophy,"  which  he  published  at  Colchester  during  the 
past  year. 

In  this  connection  it  may  be  said  that  the  inscription  on  Gilbert's 
lonib  in  Trinity  Church,  Colchester,  reproduced  in  the  last-named 
work,  indicates  that  Gilbert  was  63  at  the  time  of  his  death.  Prof. 
Silvanus  P.  Thompson's  latest  researches,  however,  show  that  Gil- 
bert was  certainly  not  born  in  1540,  but  in  1544,  and  that,  contrary 
to  the  generally  accepted  belief,  he  was  only  59  years  of  age  when 
he  died.  Inquiries  now  being  actively  instituted  abroad  in  several 
directions  will  soon  set  this  question  at  rest. 

The  first  signature  of  Gilbert  discovered  came  to  light  some  five 
years  ago  attached  to  a  medical  certificate  in  Her  Majesty's  Record 
Office.  Up  to  that  period,  not  one  example  of  his  handwriting  was 
known,  but  in  the  meantime  several  signatures  have  been  found  in 
books  of  St.  John's  College,  where  Gilbert  matriculated  during  May, 
1558,  and  Prof.  Thompson  mentions  the  fact  that  he  has  recently 
foimd  a  volume  of  Aristotle  bearing  Gilbert's  own  marginal  notes, 
some  of  which  will  no  doubt  be  reproduced  at  an  early  date. 


Tunnel  Under  Washington. 


The  Commissioners  of  the  District  of  Columbia  have  granted  a 
formal  permit  to  the  Philadelphia,  Washington  &  Baltimore  Railroad 
(the  Pennsylvania  road)  to  construct  the  twin  tunnel  under  the 
United  States  Capitol  and  the  adjacent  blocks  and  streets.  The  per- 
mit had  been  held  up  for  several  weeks  because  of  a  diflference  be- 
tween Major  Biddle,  the  engineer  commissioner,  and  the  railroad 
engineers  in  regard  to  the  motive  power  to  be  used  to  propel  cars  in 
the  tunnel.  Major  Biddle  insisted  that  electricity  should  be  used,  and 
the  railroad  men  wanted  to  be  allowed  to  use  steam.  Electricity  was 
finally  agreed  on.  The  tunnel  will  be  3.000  ft.  long,  beginning  at  the 
intersection  of  Massachusetts  Avenue  and  First  Street,  N.  E.,  going 
under  Capitol  Hill  to  New  Jersey  Avenue  and  D  Street,  S.  E.  The 
total  cost  of  the  work  will  be  approximately  $800,000.  There  will  be 
two  branch  tunnels  connecting  with  yards  and  tracks  of  the  Penn- 
sylvania road  in  South  Washington. 
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The  Value  of  Radium,  Roentgen  Rays  and  Ultra-Violet 
Radiations  in  Mineralogical  Determinations. 


Dr.  Kunz  and  Prof.  Baskervillc  have  subjected  these  magnificent 
crystals    to    the    bombardment    of    the    Rontgen    rays    having    high 


Wl  TH  the  advent  of  Kunzite,  the  newly-discovered  gem,  and 
its  remarkable  behavior  when  subjected  to  the  action  of 
radio-active  substances  and  electromagnetic  radiations  as 
ob.served  by  Dr.  George  Frederic  Kunz,  late  president  of  the  New 
York  Mineralogical  Club,  and  Prof.  Charles  Baskerville,  head  of 
the  chemical  department  of  the  University  of  North  Carolina,  fresh 
stimulus  has  been  given  to  the  study  of  the  new  properties  of  miner- 
als acquired  in  a  radio-active  field. 

Before  presenting  these  remarkable  phenomena  a  brief  history  of 
the  stone  named  in  honor  of  Dr.  Kunz  will  be  given.  A  gem 
believed  by  mineralogists  to  be  extinct  was  noted  by  Dr.  Kunz  in 
his  treatise  on  precious  stones'  some  ten  years  ago,  the  data  being  ob- 
tained from  spodumene,  a  mineral  generally  found  in  large,  opaque 
whitish  crystals,  but  which  sometimes  appears  as  highly  colored 
transparent  specimens  of  very  small  size. 

These  are  the  clear  yellow  gem-spodumene  of  Brazil',  the  green 
variety  known  as  hiddenite  or  lithia  emerald  of  North  Carolina,  and 
the  lilac  or  ainethystine  specimens  found  occasionally  at  Branch- 
ville,  Conn.*  These  minute  crystals  are  plainly  remnants  of  what 
must  have  once  been  elegant  specimens, °  but  this  special  spodumene 
was  extremely  susceptible  to  alteration,  and  the  finer  properties  of 
the  larger  siiecimens  have  been  destroyed  through  their  environ- 
ments and  iluir  transparency  and  beauty  of  tint  eliminated. 

From  these  remaining  fragments  the  doctor  was  enabled  to  ap- 
proximate their  appearance  when  in  the  perfect  state  and  classified 
as  precious  stones.  Nearly  nine  months  ago  spodumene  crystals, 
unaltered,  transparent  and  of  a  rich  lilac  color  were  discovered  near 
Pala,  California,  and  specimens  were  sent  to  Dr.  Kunz  for  classi- 
fication, and  it  was  ascertained  by  him  that  these  were  not  only 
different  from  all  other  minerals  heretofore  examined,  but  also  ful- 
filled to  a  nicety  the  conditions  exacted  by  the  extinct  stone  previ- 
ously described  in  his  work. 

These  newly-discovered  crystals  of  spodumene  measured  10  x  20  x  4 
centimeters  and  are  not  only  of  extraordinary  size,  but  are  of  exceed- 
ing beauty  and  transparency  as  well;  in  color  they  vary  from  a  rich 
■deep  rosy  lilac  to  pale  and  almost  colorless  crystals,  depending  on 
the  depth  from  which  they  are  obtained,  the  striking  colors  being 
found  at  considerable  depths  and  the  colorless  varieties  near  the 
surface  of  the  earth. 

Up  to  a  very  recent  date  this  new  gem  was  without  a  name,  but 
while  Dr.  Kunz  was  on  his  vacation  Prof.  Baskerville,  in  view  of  the 
acute  observations  of  the  eminent  mineralogist,  cleverly  proposed 
the  name  of  Kunzite,  which  was  heartily  received  by  scientists  both  at 
home  and  abroad. 

Fig.    I    illustrates   photographically   crystals   of    Kunzite,    the    size 
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FIG.    I. — CRYSTALS  OF  KUNZITE. 


being  relatively  indicated.    The  dimensions  and  weights  of  six  of  the 
largest  crystals  are  here  appended. 


'  Gems  and   Precious    Stones   of    North    America,    Kunz, 
page   150. 

-  Pigani,    Comptes    Rendus,   84.    1509,    1887. 

'J.   L.   Smith,  Am.  Journal  of  Science,  21,   12S,  1881. 

*  Penfield,    id  20,   259,    1880. 

°  Kunz,   Science,  452,   280,   Aug.   23,    1903. 
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Dimensions, 

Weight,  grains. 

Weight,  troy. 

centimeters. 

No. 

I 

528.7 

17-1 

17x11x1 

No. 

2 

528.7 

17.1 

22x8x1.5 

No. 

3 

597 

9-55 

19x5.5x1.5 

No. 

4 

256.6 

8.25 

23x4x2 

No. 

5 

340.5 

10.95 

13x6x2.53 

No. 

6 

239-5 

7.70 

18x4x2 

penetrative  powers,  yet  on  examining  the  stone  in  a  dark  room 
they  emitted  a  white  light  for  as  long  a  period  as  twenty  minutes, 
whereas  with  all  other  specimens  of  altered  and  unaltered  spodumene 
obtained  from  Brazil,  North  Carolina  and  Connecticut  included  in 
all  the  private  and  public  collections  available,  none  was  found  to 
produce  a  similar  effect. 

Again,  it  was  found  that  a  crystal  2x4x10  centimeters,  excited 
by  a  stream  of  Rontgen  rays  for  a  few  minutes,  set  up  a  secondary 
radiation  by  which  a  radiograph  of  the  crystal  itself  was  easily  made 
on  a  sensitized  paper  by  its  own  emanations,  and  even  when  thin 
paper  was  interposed  between  the  radio-active  crystal  and  the  light 
sensitive  paper  the  radiation  still  was  active.  These  savants  have 
shown  that  this  phosphorescent  property  is  not  confined  ijierely  to  the 
surface  of  the  crystal  but  persists  throughout  its  mass.     Fig.  2  is  a 


FIG.  2. — R.\I)IOGR.\PH    OF   Kt'NZITE  CRYST.^L. 

radiograph  of  Kunzite  crystal  made  with  a  12-in.  spark  coil  and  a 
self-regulating  tube,  with  an  exposure  of  60  seconds.  Oppositely 
disposed,  ultra-violet  radiation  does  not  produce  the  slightest  indi- 
cation of  fluorescence  or  phosphorescence  when  Kunzite  is  subjected 
to  its  action. 

The  Kunzite  is  highly  dichroic  in  the  darker  specimens,  and  with 
the  dichroscope  the  darker  specimens  show  a  rich,  deep  purple  for 
ordinary  rays,  and  a  pink  for  the  extraordinary  rays.  For  a  lighter 
crystal,  almost  like  pink  topaz  in  color,  the  ordinary  ray  is  trans- 
formed into  pink,  and  the  extraordinary  ray  showed  almost  no  color, 
having  an  appro.ximately  white  ap])earance. 

A  small  quantity  of  radium  of  300,000  radio-activity  and  the  purest 
yet  received  in  this  country  reached  the  American  Museum  of  Natural 
History  (New  York  City)  a  few  days  ago,  sealed  in  a  small  glass 
tube  with  an  outer  casing  of  lead-foil,  the  total  diameter  being 
about  3  centimetres.  This,  as  well  as  a  quantity  of  7.000  activity 
was  employed  by  Dr.  Kunz  and  his  colleague,  Prof.  Baskerville,  in 


FIG.    3. — GEMS    CUT    .\XI)   POLISHED. 

the  examination  of  the  hitherto  unrevealed  properties  inherent  in 
gems.  Not  only  was  Kunzite  subjected  to  its  searching  influence, 
but  the  entire  Bement-. Morgan  collection — over  13,000  specimens  in 
number — and  the  Morgan-TiiTany  collection  of  gems  containing 
several  thousand  specimens,  together  with  some  thousands  of  differ- 
ent diamonds  and  a  large  number  of  gems  and  minerals,  were  in- 
vestigated. 

Fig.  3  shows  two  forms  of  Kunzite  gems  cut  and  polished,  and  it 
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was  asccrtiiinol  th;it  after  these  .speriineiis  were  itifliienccd  hy  tlie 
radiuin  they  cinilted  a  wtmilerfnl  iilnisphnresceiK-e.  l-'igs.  4  ami  5 
iliiislrale  Imw  the  experimenter.s  pnHecled  thcni-sclvcs  from  the 
untoward  effects  of  the  ra<liiim — such  as  it  may  punses*.  Two  corks 
with  a  piece  of  lead- foil  inserted  l>elween  them  was  securely  fas- 
tened toKether  with  the  tuhe  of  radiuin  suspended  over  it,  as  shown 
in  Imk.  4,  which  is  a  top  elevation.  I'ig.  5  shows  the  lead-foil  pro- 
jecting forward  and  the  little  apparatus  in  position  so  that  the  radium 
will  emit  its  cor|)UscIes  directly  on  the  Kcm  held  nmler  it.  The  Inlu- 
is  snugly  tucked  away,  not  only  th.it  it  may  not  sustain  daniaK<'  i" 
itself  hut  .so,  too,  it  may  not  accidentally  sear  the  llcsh  or  dciKiy  ilu- 
vision  of  those  in  whose  kcepiiiR  it  is  entnistcii. 

The  radium,  now  the  property  of  the  Mumiiiii,  was  aec|uired 
through  the  courteous  Kift  of  Edward  I)  .Vdams,  l'si\.,  for  the 
especial  purpose  of  the  researches  recited  alx>ve.  Uy  its  aid  diamonds 
exhibit  a  marked  pht)sphore.scent  property,  which  they  retained  for  a 
time  after  the  stones  are  removed;  other  diamonds,  on  the  other 
hand,  do  not  phosphoresce  at  all ;  this  striking  example  was  most  not- 


FIGS.  4   .AND  5. — R.XDIUM   TUBE  OF  300,000  RADIO- ACTIVITV. 

able  in  a  cut  gem  weighing  15!/'  cara'ts,  of  a  beautiful  white  color  and 
from  an  unknown  Brazilian  locality ;  others  of  the  same  class  were 
imcut  gems  found  in  British  Guiana,  and  a  large  diamond  weigh- 
ing 16  carats  found  at  Eagle,  Wis.  The  mineral  Willcmite  exhibited 
a  fluorescence  and  phosphorescence,  and  Wollastonite  a  marvelous 
phosphorescence,  but  the  new  gem,  Kunzite,  phosphoresced  with  a 
greater  brilliancy  than  any  other  substance  examined  with  radium. 
When  the  radio-active  matter  was  held  under  the  entire  gem,  which 
measured  an  inch  in  diameter,  an  inch  in  depth  and  weighing  55  5-16 
carats,  it  glowed  with  an  orange-red  color,  and  its  phosphorescent 
emissions  penetrated  from  three  to  six  sheets  of  paper. 

It  is  pleasing  to  note  that  this  work  has  been  taken  up  by  men 
so  remarkably  well  qualified  as  Dr.  Kunz  and  Prof.  Baskerville.  The 
latter  is  a  graduate  of  the  University  of  Virginia  and  is  Professor 
of  Chemistry  in  the  University  of  North  Carolina,  Chapel  Hill,  N.  C, 
and  has  made  extensive  researches  in  what  is  known  as  rare  earths, 
which  have  attracted  so  much  attention  in  recent  years,  as  it  is  the 
incandescence  of  these  earthly  minerals  that  has  been  the  subject  of 
so  much  experimenting  in  gas  and  electric  lighting. 

Dr.  George  F.  Kunz  first  gave  his  attention  to  the  subject  of  phos- 
phorescence about  1875,  and  in  April,  1876,  he  read  a  paper  before 
the  New  York  Lyceum  of  Natural  History  on  the  phosphorescence 
of  pectolite  by  attrition  as  a  distinguishing  characteristic  between 
it  and  the  fibrous  zeolites.  He  next  made  a  series  of  experiments  on 
the  phosphorescence  of  the  diamond  at  the  Paris  Exposition  of  i88g 
jointly  with  Prof.  E.  Mascart,  the  well-known  electrician.  Prof. 
Kunz  continued  his  researches  on  his  returnn  to  America,  and  finally 
deduced  the  sw^eeping  law  that  all  diamonds  phosphoresce  by  attri- 
tion. He  published  a  statement  to  the  effect  that  certain  diamonds 
from  Brazil  absorbed  sunlight  and  some  of  them  ultra-violet  radia- 
tion, which  they  emitted  in  the  dark  in  the  form  of  light  waves,  and 
that  this  effect  was  due  to  the  presence  of  some  substance,  possibly  a 
hydro-carbon,  to  which  he  gave  the  name  of  Tififanyite.  This  phe- 
nomenon was  shown  in  an  electrical  exhibition  at  Grand  Central  Pal- 
ace, New  York,  in  1896,  for  an  entire  month,  where  it  was  viewed  by 


thousands  of  spectators.  The  experiment  wa«  condiicteil  in  a  spc- 
cially-coiiKtriicted  room,  where  the  iliamonds  were  shown  in  white 
liKlit  and  under  ultru-^  <<>l<'i  r:i<lial|on,  and  then  allownl  |m  phos- 
phoresce in  the  dark. 

Dr.  Kinu  discovered  as  early  .is  1KK7  that  chlnrophaiir.  a  mineral 
from  .Amelia  County,  Va.,  emitted  likht  by  attrition,  and  that  it  phos- 
phoresced hy  the  glow  of  the  hand,  which  proved  to  be  a  distin- 
guishing characteristic  between  it  and  other  varieties  of  fluorites. 
He  has  also  ma«le  an  exhaustive  study  of  fireflies  and  glow  worms, 
both  Ml  llic  I'liiled  St.ites  and  I-'iirope  and  .Asiatic  Russia 

With  this  wide  experience  in  testing  gems,  together  with  the  sub- 
tle .lid  which  X-rays,  ultra-violet  radiation  and  radio-active  sub- 
sl.iiic'-s  will  give  in  the  exploration  of  regions  hitherto  inaccessible 
through  the  medium  of  microscopy,  spectrum  analysis  and  chemical 
analysis,  we  must  not  be  surprised  if  phenomena  even  more  note- 
worthy be  presented  for  our  consideration. 

For  twenty-one  years  Dr.  Kunz  has  been  a  special  agent  in  charge 
of  precious  stones  for  the  Ignited  States  Geological  .Survey;  received 
the  honorary  degree  of  Ph.D.  from  University  of  Marburg,  Ger- 
many, and  A.  .M  ,  C'lliimbia  University." 


Recent   Electrochemical   Developments. 


BATTERY    I.NVE.VTION. 

.Ml  electrochemical  patents  issued  on  September  8  relate  to  battery 
inventions.  Three  of  these  were  granted  to  Mr.  Oliver  P.  Fritchle, 
of  Denver,  Colo.,  for  a  process  and  apparatus  for  producing  the 
active  material  of  lead  storage  battery  plates.  Particles  of  finely- 
divided  lead  arc  produced  by  spraying  molten  lead  by  means  of  a 
blast  through  a  hot  cleaning  solution,  such  as  a  hot  dilute  solution 
of  hydrochloric  acid ;  by  this  means  the  particles  are  claimed  to 
obtain  a  peculiar  cohesive  property,  .so  that  they  may  be  welded 
together  into  a  rigid  but  highly  porous  mass,  by  subjecting  the  ma- 
terial to  light  pressure.  The  treatment  with  acid  causes  a  slight 
evolution  of  gas,  which  prevents  the  particles  of  lead  from  settling 
into  a  dense  compact  mass.*  The  porosity  thus  produced  is  said 
If)  be  sufficient  to  allow  easy  diffusion  of  the  electrolyte,  which  is 
after  all  the  fundamental  condition  to  be  fulfilled  in  an  efficient  stor- 
age battery  plate. 

A  patent,  granted  to  Mr.  George  E.  Hatch,  of  Quincy,  Mass.. 
refers  to  the  type  of  lead  accumulator  which  has  been  developed  in 
recent  years  by  this  inventor.  Each  positive-pole  electrode  is  com- 
posed of  a  rigid  porous  support  plate  of  kaolin,  corrugated  in  one 
direction.  In  this  way  a  number  of  parallel  grooves  are  provided 
which  are  filled  on  one  side  of  the  plate  with  active  material.  For 
the  negative-pole  electrode  he  employs  thin  porous  plates  of  light 
wood.  Each  plate  has  the  form  of  a  shallow  tray,  with  a  profusion 
of  holes  piercing  its  bottom ;  the  active  material  is  filled  into  this 
tray,  which  serves  to  support  and  give  form  to  the  active  mass  during 
the  process  of  formation  ;  but  as  by  the  formation  the  active  mass 
becomes  a  firm,  coherent  and  durable  mass  of  spongy  metallic  lead 
which  w-ill  not  crumble,  the  trays  may  be  very  thin  and  light,  and 
not  nearly  as  rigid  as  the  support  plates  of  the  positive-pole  elec- 
trode. The  conducting  plates  are  thin  sheets  of  lead.  One  of  these 
sheets  is  placed  in  contact  with  the  active  material  in  a  support 
plate  of  the  positive-pole  electrode ;  against  this  support  plate  is 
placed  a  tray  containing  the  active  material  of  the  negative-pole 
electrode,  and  this  active  material  is  then  placed  against  another 
conducting  sheet  of  lead ;  this  combination  represents  a  couple 
which  may  be  held  together  by  any  suitable  means. 

The  advantages  which  a  commercial  lead-zinc  cell  would  have 
over  the  lead  accumulator — higher  e.m.f.  and  lighter  weight — are 
so  evident  that  the  long  series  of  commercial  failures  of  various 
forms  of  the  lead-zinc  cell  does  not  prevent  new  inventors  from 
taking  up  the  old  problem.  In  two  patents  granted  to  Mr.  Lothar 
Fiedler,  of  London,  a  new  modification  of  the  lead-zinc  cell  is 
described.  The  one  electrode  is  the  ordinary  peroxide  plate,  while 
the  other  has  an  active  surface  of  cyanide  of  zinc  and  mercury  and 
is  made  as  follows :  A  plate  of  zinc  or  carbon  is  treated  as  cathode 
in  an  electrolyte  made  of  i.ooo  grams  zinc  sulphate.  50  grams  mer- 
curic sulphate,  10  grams  potassium  cyanide  and  diluted  with  water 
to  a  density  of  30°  Baume.  The  anode  is  zinc  and  during  elec- 
trolysis the  density  of  the  electrolyte  is  kept  constant.  On  the 
cathode  cyanide-zinc  amalgam  is  deposited  in  a  firm,  even  and 
porous  condition,  so  that  when  used  in  the  lead-zinc  cell  it  has  no 
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disposition  to  become  detaclnd  from  its  support.  The  electrolyte 
used  in  the  inventor's  lead-zinc  cell  is  a  gelatinous  mass,  made  up 
of  1,000  grams  of  a  solution  of  24°  Baume  of  sodium  silicate,  of 
3,000  grams  of  a  solution  of  33°  Baume  of  sulphuric  acid,  and  of 
50  grams  of  mercuric  sulphate.  After  this  solution  is  compounded 
it  is  at  once  poured  into  the  cell  and  in  a  little  time  it  solidifies  into 
a  jelly-like  mass. 


New  Telephone  Patents. 


INDUCTION    COMPENS.'XTION. 

There  are  always  at  hand  two  ways  of  increasing  the  volume  of 
transmission  over  a  line,  the  one  the  use  of  a  more  sensitive  receiver 
and  the  other  the  adoption  of  a  more  powerful  transmitter.  The 
first  is  always  attended  by  additional  disturbance  from  line  induc- 
tion, while  the  latter  means  more  wear  and  tear  on  both  batteries 
and  transmitter.  As  a  happy  medium  Messrs.  William  Condon  and 
Albert  Barrett,  of  Kansas  City,  have  adopted  and  protected  by  two 
patents  what  they  term  an  "Anti-Induction"  system,  comprising 
arrangements  such  that  the  receiving  efficiency  may  be  reduced  and 
the  transmitter  power  correspondingly  and  simultaneously  at  will. 
When  too  increased  much  noise  appears  at  the  receiver,  the  number 
of  battery  cells  in  use  with  the  transmitter  is  increased  until  the 
voice  currents  overpower  the  disturbing  currents  on  the  line.  The 
receiving  efficiency,  however,  being  reduced  simultaneously  with 
the  connection  of  additional  battery,  approximately  constant  volume 
of  speech  appears  at  the  receiver. 

LOADING   COILS. 

Two  patents  have  been  granted  describing  self-inductive  loading 
coils  of  odd   construction.     These  coils  are  both  of  the  open  mag- 


FIG.   I. — CAMI'UKIX  AND  RICHARDS  LOADING  COILS. 

netic  circuit  type  and  are  the  inventions  of  G.  A.  Campbell  and 
W.  L.  Richards,  who  have  assigned  them  to  the  American  Tele- 
phone &  Telegraph  Company.  Fig.  3  shows  views  of  both  coils. 
In  each  it  will  be  seen  that  the  magnetic  iron  wire  is  disposed 
about  the  outside  of  the  coil,  the  stray  field  threading  the  coil  and 
therefore  much  confined.  The  result  is  a  coil  which  should  be  rather 
free  from  disturbing  effects  upon  other  coils,  which,  in  the  loading 
of  cables,  must  be  located  near  it. 

A   FEW    subscriber's    AIDS. 

The  receiver  holder  again  appears  in  a  patent  issued  to  E.  Bass, 
of  New  York.  This  time  it  is  a  simple  bent  wire  at  the  end  of  which 
the  receiver  is  held.  A  wall  bracket  and  a  spring  to  force  the  re- 
ceiver toward  the  head  of  the  user  complete  the  device  proper.  The 
inventor  thoughtfully  suggests  a  plug  to  be  forced  into  the  escutcheon' 
plate  of  the  regular  hook  switch  when  it  is  desired  to  hold  this 
latter  in  its  normal  depressed  position. 

Another  aid  is  a  tell-tale  for  a  magneto  bell  to  assist  one  who 
has  more  than  a  single  telephone  to  answer.  This  tell-tale  is  a 
piece  of  sheet  material  peculiarly  perforated  and  slotted,  so  that 
it  may  be  hooked  over  the  bell  hannner  rod  and  there  remain  sup- 


ported in  an  elevated  position  until  the  -rod  is  vibrated,  when  the 
tell-tale  will  fall  and  indicate  which  bell  has  rung.  Charles  E. 
Monroe,  of  New  York,  is  the  patentee  of  this  device,  which  has 
been  assigned  to  the  Ericsson  Telephone  Company. 

Still  another  attachment  is  an  extension  bell  switch,  which  is  held 
open  by  engagement  with  the  magneto  bell  hammer  rod.  Being 
released  as  was  the  preceding  device,  the  switch  falls,  closing  a 
battery  bell  circuit.  George  L.  GuUiford,  of  Bloomington,  111.,  is 
the  inventor  of  this  device. 

A  memorandum  paper  holder  constitutes  the  fourth  subscriber's 
aid.  This  is  a  bent  wire  holder,  which  will  clamp  itself  to  a  wall 
set  back  board  and  shelf  to  support  and  provide  a  guide  and  tearing 
edge  for  a  roll  of  scratch  paper.  The  patent  for  this  paper  holder 
has  been  issued  to  W.  H.  Sherman,  of  Newport,  R.  I. 

AN    I.MPKOVED    COIL    TERMINAL. 

All  those  who  have  had  much  work  about  relays  appreciate  the 
annoyances   of   loose   coil   terminals,   and   yet   heretofore   no   cheap 

and  satisfactory  terminal  has  been  devised.     The  application  of  heat 
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FIG.    2. — DUNCAN   ELECTROMAGNET. 

from  a  soldering  iron  to  the  insulating  coil  head  causes  this  latter 
to  soften  and  become  distorted  by  the  terminal  piece  owing  to  the 
side  pressure  of  the  iron.  Fig.  4  shows  a  terminal  designed  to  be 
readily  tightened  in  case  it  becomes  loose.  As  will  be  seen,  the 
metal  strip  is  bent  up  like  a  McGill  fastener  and  slipped  into  a 
radial  slot  in  the  spool  head.  After  being  pulled  down  into  the 
transverse  slot,  one  clip  is  bent  over  and  the  other  given  a  quarter 
turn  to  hold  the  whole  together.  If  the  terminal  loosens  at  any 
time  an  additional  twist  will  tend  to  tighten  it.  Mr.  James  Duncan, 
of  Boston,  has  patented  this  new  terminal,  his  patent  being  assigned 
to  the  American  Telephone  &  Telegraph  Company. 

TRUNK   CALLING  SIGNAL  CIRCUIT. 

An  automatic  trunk  signal  circuit  has  been  devised  by  W'.  M. 
Davis,  of  Chicago.  This  circuit  is  more  particularly  adapted  to 
work  in  connection  with  the  switchboard  circuits  of  the  same  in- 
ventor and  operates  to  notify  automatically  the  operator  at  the  re- 
ceiving end  of  a  trunk  wire  by  the  lighting  of  a  lamp  that  a  sub- 
scriber has  been  connected  to  the  other  end  of  that  trunk  and  awaits 
attention.  A  ring  back  signal  is  provided  for  emergency  use,  and 
the  common  batteries  of  the  two  central  offices  involved  are  kept 
distinct  by  condensers  and  repeating  coils. 

SENSITIVE    DROP    AND    RELAY. 

Mr.  Davis  has  also  invented  a  magneto  drop  signal  with  a  battery 
auxiliary  for  use  with  very  long  lines,  where  the  hand  magnetos 
fail  to  send  sufficient  current  for  the  ordinary  drop.  The  line  drop 
has  two  armatures  swung  before  the  same  core.  One  merely  con- 
trols a  battery  connection,  while  the  other  actuates  the  shutter  hook. 
The  contact  armature  responding  to  a  weak  current  comes  up  to 
its  contact  and  thereby  closes  the  battery  circuit  through  the  coil. 
The  additional  pull  caused  by  the  battery  current  causes  the  hook 
armature  to  operate  until  such  time  as  a  contact  in  the  line  jack 
again  opens  the  battery  circuit  and  releases  both  armatures.  The 
corresponding  clearing-out  signal  is  double-wound,  one  winding 
lieing  for  the  battery  and  one  for  the  line.  In  this  case  a  socket 
switch  associated  with  the  plug  socket  reopens  the  battery  circuit. 
To  Mr.  Davis  is  also  due  a  new  relay.  In  this  the  armature  pivoted 
to  a  pole-piece  at  one  end  of  the  core  swings  toward  a  second  pole- 
piece  at  the  other  end.  and  through  the  agency  of  an  insulating  rod 
controls  contact  springs  secured  to  the  spool  on  the  side  opposite 
to  the  armature.  .\11  three  of  Mr.  Davis's  patents  have  been 
assigned  to  the  Stromberg-Carlson   Company. 

ONE-WIRE  TRANSMISSION. 

From  time  to  time  brief  mention  has  been  made  in  the.se  columns 
of  various  ones  of  a  series  of  patents  for  multi-induction  coil  systems, 
of  which  Mr.  C.  G.  Burke  is  the  inventor.  These  earlier  systems  all 
provide  a  number  of  induction  coils  of  differing  electrical  properties 
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hiivii)({  tlir  primaries  in  llir  line  iiiul  the  secondaries  in  a  local  circiut 
with  the  receiver.  With  such  systems  it  has  been  claimcil  that  hut 
one  wire  is  necessary  to  satisfactorily  transmit  speech.  Some  time 
aU"  in  reviewiiiK  this  claim  we  siinni-^Icd  that  the  action  was  proliahly 
due  lu  the  cajiacity  ctTects  of  the  a<l<litional  iiuhiction  coils.  'Ihal 
such  i.s  the  case  is  evidenced  by  two  later  patents  bearing  on  this 
subject,  the  one  ({ranted  to  Mr.  Hurke  and  the  second  to  R.  A.  Ripley. 
Ilolh  relate  solely  to  the  transmission  of  speech  alnn^  a  single  wire,  .1 
"capacity  body"  such  as  a  condenser,  a  battery,  the  hmnan  body  or 
an  induction  coil  with  a  .short-circuited  low-resistance  winding  being 
connected  tt>  line  beyond  the  telephone  receiving  apparatus.  It  seems 
incredible  that  such  an  arrangement  could  compete  with  modern 
two-wire  transmission,  especially  as  with  tlu-  single-wire  it  is  impos- 
sible to  neutralize  extraneous  induclive  effects. 


The  Edison  Convention. 


.\s  predicted  in  our  report  last  week  of  llie  opcniii);  of  llic  cmi 
vention  of  the  Edison  Illuminating  .Association  at  the  Hotel  l'"on- 
tenac.  Thousand  Isles,  the  meeting  was  a  very  successful  one  in 
attendance  and  in  the  character  of  the  papers  read  ami  the  discus- 
sions they  brought  forth.  Our  report  gave  a  complete  programme 
of  the  technical  proceedings,  which  was  carried  out  in  its  entirety. 
On  Thursday  night  Mr.  C  P.  Steinmetz  gave  an  interesting  lecture 
on  "Illumination,"  and  during  the  week  there  were  a  number  of 
social  features,  including  golf  and  bowling  contests,  a  croquet  tour- 
nament, a  progressive  card  party  and  a  "mixed  foursonie"  tour- 
nament. 

Following  arc  the  officers  elected  for  tlie  ensuing  year:  Presi- 
dent, Mr.  J.  B.  McCall,  of  Philadelphia  :  vice-president,  Mr.  C.  C. 
Perry,  of  Indianapolis ;  secretary,  Mr.  \V.  S.  Barstow,  of  Portland, 
Ore. ;  treasurer,  Mr.  .Me.x.  Dow,  of  Detroit.  Executive  Committee — 
C.  L.  Edgar,  Boston;  Samuel  Insull,  Chicago;  J.  VV.  Lieb.  Jr.,  New 
York ;  L.  A.  Ferguson,  Chicago,  and  T.  E.  Murray,  Brooklyn. 

Among  the  papers  read  was  one  by  Mr.  E.  A.  Leslie  on  "The 
Development  of  Summer  Lighting,"  which  gave  an  account  of  the 
result  of  extending  the  service  of  the  Brooklyn  Edison  Company 
to  Coney  Island.  The  project  for  this  extension  at  first  met  with 
some  opposition,  but  the  result  is  indicated  by  the  fact  that  the 
lighting  load  of  Coney  Island  and  other  summer  resorts  to  which 
the  lines  were  subsequently  extended,  has  brought  up  the  load  curve 
of  the  middle  of  the  summer  to  an  equality  w-ith  that  of  the  heaviest 
days  of  the  winter.  A  most  significant  feature  of  the  curve  is  that 
it  shows  that  more  machinery  is  required  to  handle  the  summer  load 
than  is  required  for  the  winter  load.  Aside  from  the  influence  of 
these  extensions  on  the  company's  business,  has  been  the  effect  in 
increasing  the  popularity  of  the  summer  resorts,  the  brilliancy  of  the 
lighting  not  only  bringing  greater  crowds,  but  retaining  them  to  a 
later  hour  in  the  night.  Owing  to  the  excellent  results  produced 
at  Coney  Island,  the  service  has  been  extended  to  other  resorts  on 
Long  Island,  some  of  which  undoubtedly  owe  their  success  to  the 
fact  that  they  were  thus  enabled  to  obtain  the  brilliant  illumination 
which  draws  and  holds  the  populace.  With  the  paper  was  sub- 
mitted a  copy  of  the  Brooklyn  Edison,  in  which  journal  many  views 
are  given,  showing  how  the  old  Coney  Island  has  been  transformed 
through  the  introduction  of  the  Edison  lighting  service. 

With  the  title  "Overhead  Pole  Line  Construction  and  Operation 
for  Central  Stations,"  ^Ir.  A.  H.  Manwaring  and  Mr.  J.  T.  Hutch- 
inson read  a  paper  giving  the  latest  practice  in  overhead  and  pole 
line  construction.  Specifications  are  included  for  poles  and  cross 
arms  for  various  kinds  of  service,  illustrations  of  types  being  in- 
cluded. The  subject  is  covered  under  the  heads  of  poles,  junction 
poles,  cross  arms,  braces,  pins,  insulators,  lightning  arresters,  fuse 
boxes,  location  and  insulation  of  transformers  on  pole  lines,  location 
and  construction  of  main  or  trunk  lines,  grounding  of  secondaries, 
complaints  and  rules.  The  paper  advises  that  all  secondary  mains 
supplied  by  transformers  should  have  the  neutral  of  the  three-wire 
system  or  one  wire  of  the  two-wire  system  grounded,  the  object 
being  to  prevent  high-tension  current  from  reaching  the  secondary 
wires.  No  wires  smaller  in  size  than  No.  6  B.  &  S.  gauge  should  be 
used  for  either  primary  or  secondary  work,  and  no  fuse  box  or 
transformer  should  be  placed  upon  a  junction  pole  or  arc  lamp  pole, 
except  where  absolutely  necessary.  Poles  should  be  spaced  from 
40  to  45  yards  apart,  depending  on  circumstances,  and  in  long  lines 
every  tenth  pole  should  be  guyed,  the  wire  being  carried  from  the 


top  of  one  pole  and  about  six  feet  from  the  base  of  the  next.  Iruii 
poles,  generally  speaking,  shoidd  be  avoided  on  account  of  the 
liability  of  shock  to  linemen  working  on  live  wires.  Pole*  of  south- 
ern cedar  lack  mechanical  strength  and  pine  pole*  are  short-lived, 
chestnut  p<j|es  being  preferalde  to  either. 

Mr.  E.  W.  Lloyd.  rea<l  a  paper  entitled  "Purchased  Electric  Power 
in  I'aclorics,"  in  which  detailed  information  is  given  for  determining 
the  cost  of  power  in  the  ease  of  a  customer  who  is  thinking  of  re- 
placing ste;nn  by  electric  power.  F'or  this  purpose  a  iabul:ition  i» 
offered,  and  in  another  table  arc  given  the  costs  as  deternuned  in 
the  case  of  a  machine,  carpenter  siiid  pattern  shop,  and  a  foundry. 
It  is  reconuneiuled  that  payment  for  'motors  be  sprea<l  over  long 
periods  with  good  allowance  in  case  they  be  taken  back.  The  paper 
includes  a  table  showing  the  annual  variation  in  cost  of  current, 
caused  by  variation  in  percentage  of  efficiency  of  electric  motors. 
In  the  case  of  a  10- hp  motor,  a  fine  per  cent,  deficiency  amounts  to 
$11.65  per  year,  or  $3H.J5  for  5  jier  cent,  deficiency. 

Mr.  L.  L,  KIdon  read  a  paper  on  the  "Selection  and  Insulation- 
111  lligh-Tension  Switch  Apparatus,"  which  subject  was  considered 
imder  the  heads  of  switches,  switchboard  locations,  bus-bar  arrange- 
meiU,  generator  switchboards,  feeder  switches,  operating  means  for 
switches,  construction  and  general  recommendations.  The  author 
attaches  a  great  importance  to  simplicity  for  a  central  station  switch- 
board, and  his  recommendations  are  in  line  towards  securing  the 
greatest  possible  simplicity. 


Bel!  Telephone  Worii  in  Wisconsin. 


The  Wisconsin  Tckpiione  Company,  licensee  of  the  Bell  system; 
in  that  State,  is  making  extensive  improvements  throughout  the 
entire  system.  The  facilities  of  this  company  represent  an  invest- 
ment of  three  and  one-half  million  dollars,  and  one  million  more  is 
provided  for  developments  in  igo.^  and  1904.  Thirty  thousand  sub- 
scribers and  eight  hundred  toll  stations  are  being  furnished  with 
service.  Over  twenty  thousand  miles  of  toll  circuits  are  in  operation 
within  the  State,  exclusive  of  the  interstate  connections  with  the 
American  Telephone-Telegraph  Company. 

.•\  handsome  new  office  and  exchange  building  has  recently  been- 
completed  by  the  company  in  the  city  of  Eau  Claire,  which  is  ad- 
mirably arranged  to  suit  the  needs  of  the  rapidly  growing  business. 
The  first  floor  contains,  on  one  side  of  the  entrance  hall,  a  public 
lobby,  and  connected  with  this  a  general  office  and  the  local  man- 
ager's office.  On  the  opposite  side  of  the  hall  is  the  general  office 
of  the  division  superintendent  and  his  private  office.  In  the  rear 
l):irt  of  the  first  floor  is  the  apparatus  room,  in  which  the  under- 
ground cables  enter  through  a  terminal  room  in  the  basement.  The 
entire  second  floor  contains  retiring  and  locker  rooms  for  the  oper- 
ators and  the  main  operating  room,  in  which  the  very  latest  type 
of  common  battery  board,  of  2,000-circuit  capacity,  is  being  installed, 
by  the  Western  Electric  Company,  of  Chicago.  The  work  is  rapidly 
progressing,  and  it  is  anticipated  that  the  building  will  be  occupied 
by  September  25.  The  entire  aerial  plant  will  be  practically  rebuilt 
and  approximately  35,000  ft.  of  cable  will  be  employed  in  the  work, 
exclusive  of  the   10,000  ft.  employed  in  the  undergroimd  work. 

Improvements  of  the  same  kind  are  being  made  at  Chippewa  Falls 
and  Stevens  Point,  as  well  as  in  other  points  throughout  the  State. 
Copper  circuits  are  being  added  to  the  several  existing  toll  line 
routes  and  new  territory  is  being  opened  up  from  Ashland  to  Chip- 
pewa Falls  and  Eau  Claire,  along  the  Wisconsin  Central  Railroad, 
connecting  all  the  intermediate  towns,  not  at  present  enjoying  long- 
distance facilities. 


Old-Time  Telegraphers. 


The  twenty-third  annual  reunion  of  the  Old-Time  Telegraphers 
and  the  Society  of  the  United  States  Military  Telegraph  Corps 
will  be  held  at  Milwaukee,  Wis.,  on  September  23.  24  and  25.  The 
headquarters  will  be  at  the  St.  Charles  Hotel,  but  the  meetings  of 
the  two  bodies  will  be  held  in  the  rooms  of  the  Merchants'  and 
Manufacturers'  Association  in  the  University  Building.  The  busi- 
ness meetings  will  be  held  during  the  morning  of  September  23. 
The  rest  of  the  time  will  be  taken  up  by  excursions,  etc.  On  the 
evening  of  September  24  there  will  be  a  banquet  at  the  Hotel  Pfister, 
and  on  Friday  the  entertainment  will  consist  of  a  street  car  ride  to- 
Whitefish  Bay. 
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Militia  Electricians  at  Fort  Terry,  N.  Y. 


regular  army  in  case  of  need  is  an  addition  to  the  defensive  strength 
of  the  country. 


During  the  recent  mobilization  of  the  militia  at  Fort  Terry,  N.  Y., 
for  instruction  under  the  officers  of  the  regular  army,  the  Thirteenth 
Regiment,  H.  A.,  N.  G.  N.  Y.,  formed  a  detachment  of  forty  men  for 
the  purpose  of  drilling  them  in  the  installation,  operation  and  main- 
tenance of  artillery  electrical  apparatus.  Owing  to  the  variety  of 
devices  and  the  extensive  use  of  electricity  in  these  works,  a  splendid 
opportunity  for  instruction  presented  itself  to  the  personnel  of  the 
detachment,  as  well  as  an  object  lesson  to  the  militia  body  and  all 
interested  in  coast  defence,  of  the  importance  of  electricity  in  its 
relation  to  heavy  artillery  operations.  The  electrical  outfit  of  the 
fort,  consisting  of  several  separate  generating  plants,  with  both 
steam  and  oil  engines,  and  having  storage  batteries  as  auxiliaries, 
furnishes  current  for  motors  used  in  ammunition  hoisting,  search- 
lights, lighting  gun  batteries,  lights  for  fire  and  battery  commanders' 
stations,  garrison  lighting,  lights  for  night  range  finding,  telephones, 
telautographs,  electric  clocks,  and  the  submarine  mine  service. 

From  the  above  it  may  be  seen  that  in  order  to  successfully 
operate  a  fort,  skilled  electricians  are  a  necessary  part  of  the  force. 
The  skill  of  the  men  must  cxccll  that  required  for  similar  work  in 
civil  pursuits;  for,  although  the  engineering  conditions  under  which 
electricity  is  applied  in  the  artillery  service  are  practically  the  same 
as  in  ordinary  life,  the  requirements  are  of  necessity  much  more 
exacting  and  difficult. 

The  detachment  consisted  of  men  picked  from  the  entire  regiment 
with  reference  to  their  aptitude  for  electricity.  The  examination 
consisted  of  questions  aimed  at  determining  knowledge,  experience 
and  how  acquired  of  steam  boilers,  steam  engines,  oil  engines, 
dynamos,  motors,  storage  batteries,  searchlights,  wiring,  telephone 
switchboards,  telephone  instruments,  telephone  lines,  electric  bells 
and  signals  or  any  special  experience  a  man  may  have  had  that 
would  not  come  under  these  heads. 

Previous  to  the  arrival  of  the  regiment  at  Fort  Terry  the  only 
knowledge  the  detachment  had  of  the  purely  military  end  of  the 
subject  was  derived  from  correspondence  in  connection  with  the 
arrangements  for  the  encampment  and  from  Major  Anderson's 
handbook  for  artillery  electricians,  which  suggested  a  set  of  rules 
for  the  individual  instruction  and  guidance  of  all  concerned. 

All  operations  were  carried  out  with  the  idea  that  the  men  were 
already  conversant  with  the  fundamental  principles  of  the  subject. 
They  were  told  they  were  expected  to  exercise  every  endeavor  to 
acquire  as  nnich  knowledge  as  possible  of  the  fortification  electrical 
equipment.  It  was  not  necessary  to  mention  the  important  part  't 
played  in  its  defensive  strength,  for  this  was  obvious. 

From  the  experience  gained  at  the  encampment,  the  first  experi- 
ment of  the  kind  since  the  militia  were  reorganized,  it  seems  where 
men  have  had  such  training  in  handling  electrical  machinery  as 
naturally  comes  to  those  who  follow  electrical  work  as  a  vocation, 
it  will  be  comparatively  easy  to  organize  them  so  as  to  be  of  valuable 
service  to  the  regular  establishment  in  any  emergency  calling  into 
action  the  seacoast  defences.  As  the  electrical  part  of  fortifica- 
tions consists  mainly  of  devices  which  have  become  standard  in  the 
industrial  world  very  little  training  would  be  required  to  make  the 
men  efficient.  In  those  cases  where  the  electrical  apparatus  is  purely 
military  in  character,  for  instance  the  submarine  mine  system,  of 
which  civilians  are  not  likely  to  have  much  practical  knowledge 
and  less  experience,  if  the  men  are  thoroughly  grounded  in  the 
underlying  principles  of  the  subject,  the  intricacies  of  such  work 
can  be  quickly  mastered. 

If  this  country  should  find  itself  involved  in  a  war  with  a  first- 
class  power  the  immediate  execution  of  a  large  mass  of  electrical 
work  would  be  an  imperative  necessity,  especially  in  connection 
with  the  seacoast  defences.  .\  very  large  number  of  trained  men 
would  necessarily  be  required  to  execute  such  work  promptly,  and 
these  men  must  be  drawn  either  from  the  enlisted  forces  of  the 
regular  army  or  must  he  raised  as  volunteer  troops  after  the  emer- 
gency has  arisen.  Unfortunately  for  efficiency,  the  electrical  corps 
of  our  army  is  entirely  too  small  for  the  amount  of  work  it  has  to 
do.  Army  officers  are  making  efforts  to  improve  this  condition, 
and  will  probably  succeed,  but  as  it  is  not  likely  that  any  force  such 
as  would  be  required  in  time  of  war  will  ever  be  available  from  the 
regular  army,  it  follows  that  the  bulk  of  our  electrical  work  will 
have  to  be  done  by  the  electrician  volunteer.  Anj'  arrangement, 
resulting  in  the  organization  of  skilled  electricians  who  at  a  mo- 
ment's  notice   may   be   called    on    for   duty   as   an    auxiliarv   to   the 


CURRENT  NEWS  AND  NOTES. 


WIRELESS  TELEGRAPHY  ON  LAND.— According  to  a  recent 
dispatch  from  Boston,  J.  S.  Stone,  lecturer  in  the  electrical  depart- 
ment of  the  Massachusetts  Institute  of  Technology,  recently  suc- 
ceeded in  sending  wireless  messages  from  Cambridge  to  Lynn,  Mass., 
a  distance  of  about  tw^elve  miles,  under  conditions  that  have  hitherto 
been  deemed  impossible. 


ELECTRICAL  ENGINEERING  IN  TLIE  A'/IFK.— According 
to  the  New  York  Herald,  Secretary  Moody  is  considering  the  abolish- 
ment of  the  Navy  Bureau  of  Equipment,  and  the  distribution  of  its 
present  functions  among  the  remaining  bureaus.  In  this  event  elec- 
trical engineering  would  come  under  the  cognizance  of  one  of  the 
engineering  bureaus  of  the  navy. 


MOSQUITOES  UNDER  THE  RAY.— It  is  stated  from  Newark, 
N.  J.,  that  Dr.  Frank  Irving,  chief  of  the  X-ray  department  of  the 
Newark  City  Hospital,  has  exploded  the  story  to  the  efTect  that  the 
X-ray  would  slaughter  mosquitoes  and  other  insects,  and  as  a  result 
of  which  Dr.  Irving  has  received  a  number  of  letters  asking  for 
information.  The  X-ray,  the  doctor  says,  has  a  tendency  to  make 
the  insects  sprightlier  and  more  inclined  to  bite. 


WIRELESS  TELEGRAPHY  IN  THE  BRITISH  NAVY.— In 
Montreal  a  few  days  ago  Signor  Marconi  stated  to  a  newspaper 
representative  that  he  had  just  signed  a  contract  with  the  British 
Navy  Department  for  the  use  of  his  system  of  wireless  telegraphy 
on  all  the  ships  of  the  British  navy.  This  contract  gives  him  per- 
mission to  use  all  the  British  coaling  stations  in  all  parts  of  the 
world  for  the  erection  of  land  stations.  Signor  Marconi  is  on  his 
way  to  Ottawa  to  confer  with  the  government  in  reference  to  the 
erection  of  stations  in  different  parts  of  Canada  for  a  land  system 
of  wireless  telegraphv  from  the  Atlantic  to  the  Pacific.  , 


HEAVY  STORM  IN  ENGLAND.— .\n  unusually  severe  storm 
swept  over  the  English  and  Irish  coasts  last  week  Friday  doing  an 
immense  amount  of  damage  to  telegraph  lines.  The  Western  Union 
and  Direct  United  States  Cable  Companies,  according  to  a  cable 
dispatch,  were  heavy  sufferers,  the  land  lines  connecting  London 
with  the  two  cable  terminals  being  blown  down.  Communication 
by  these  routes  was  cut  ofif  for  several  hours.  The  Commercial 
Cable  Company's  service,  it  is  stated,  was  not  quite  so  badly  impaired, 
and  at  no  time,  so  New  York  authorities  assert,  was  its  business 
completely  suspended. 


MILAN  TRANSPORTATION  EXHIBITION.— To  celebrate 
the  inauguration  of  the  Simplon  Pass  tunnel  an  exhibition  will  be 
held  in  Milan  in  1905  devoted  to  means  of  transportation.  Of  the 
ten  divisions,  one  will  comprise  automobilism,  another  electric  trans- 
portatitjn  and  the  third  telegraphs  and  telephones.  In  the  second 
mentioned  the  exhibits  will  be  under  the  heads  of  generating  plants, 
electric  lines  and  equipment  of  roads,  rolling  stock,  various  applica- 
tions of  electric  traction,  literature  relating  to  plans,  designs  and 
statistics.  In  the  division  of  telegraphs  and  telephones,  line  and 
station  material  and  apparatus  will  be  exhibited,  and  an  exhibition 
will  also  be  made  of  the  Marconi  system  of  wireless  telegraphy. 


POWER  FROM  .UISSlSSIPPL—ll  is  announced  from  St.  Louis 
that  a  dam  across  the  Mississippi  River  is  projected  at  the  foot  of 
Dcs  Moines  Rapids,  at  Keokuk,  to  produce  50.000  or  60.000  hp, 
which  can  be  used  for  industrial  purposes  in  all  the  cities  and  towns 
in  that  vicinity,  and  at  the  same  time  furnish  deep  water  navigation 
for  more  than  forty  miles  between  Keokuk  and  Burlington.  En- 
gineers who  have  studied  the  plan  regard  it  as  not  only  feasible, 
but  as  promising  great  advantages  to  that  section  of  the  country. 
They  predict  the  construction  of  other  dams  up  and  down  the 
river  for  similar  purposes  in  the  future  until  the  entire  upper 
Mississippi  is  harnessed  to  electric  plants  and  distributes  its  power 
over  wires  through  the  States  which  lie  upon  its  b^nks. 
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II  liMt.hW  (  .\70.V  .IM)  riLXXSVI.f.iN/.l.—h  is  .italcl  that 
tlie  Wcslcrn  I'liiun  Tflcgrajjli  Company  lias  a  largi-  force  o(  engi- 
neers at  work  along  llic  lines  of  the  Pennsylvania  Rriilroad  Com- 
pany east  of  i'ittsbiirg  marking  the  boundaries  of  the  renn>ylvania'<t 
right of-way  and  compiling  an  e.slimalc  of  damages  which  the  tele- 
graph company  sustained  by  the  cutting  down  ui  its  poles  and  wires 
some  mouths  ago  by  the  railroad  company.  This  information  is 
to  be  the  basis  of  a  suit  for  heavy  damages. 


ACCIl'liXTS  TO  /•/./:X'77t'/C7./A'.V.- Referring  to  a  note  which 
appeared  in  the  issue  of  August  .'<),  referring  to  acciilents  in  Omaha 
to  two  electricians,  the  New  Omaha  Thomson- Houston  Company 
writes  us  that  as  far  as  the  accident  occurring  at  its  plant  in  which 
James  Corr  was  injured,  the  item  is  correct,  but  that  VV.  C.  Gould, 
who  was  also  injured,  is  an  employee  of  the  Omaha  &  Council  UlutTs 
Street  Railway  Company,  and  while  at  work  on  the  bridge  between 
Omaha  ami  Council   HlutTs    met  with  the  accident  noted. 


THE  NEir  Nl.tGAK.l  TUNNEL.-The  shaft  of  the  Toronto 
&  Niagara  Power  Company,  at  Niagara  l-'alls,  has  been  sunk  by 
A.  C.  Douglass  to  its  full  depth  of  about  140  ft.,  and  a  start  of 
about  40  ft.  made  on  the  temporary  tunnel  in  the  direction  of  the 
line  of  the  real  power  tunnel.  The  time  consumed  in  sinking  the 
shaft  was  little  more  than  a  month,  and  the  work  is  regarded  as  a 
record-breaking  feat.  At  the  beginning  many  weeks  were  spent  by 
Mr.  Douglass  in  getting  the  cofferdams  securely  fixed  in  the  loose 
rock  and  shale;  but  once  ready  for  the  start,  with  the  bedrock  ex- 
posed, the  shaft  went  down  with  astonishing  swiftness. 


MARC0^^1^S  TRANSATLANTIC  IVORK.— In  a  recent  inter- 
view, Mr.  Marconi  stated  that  transatlantic  communication  by  his 
system  of  wireless  telegraphy  would  not  be  delayed  beyond  three 
months.  Referring  to  his  work  in  developing  the  system,  he  said 
that  in  the  beginning  he  was  willing  that  any  scientists  should 
<.\amine  his  apparatus  and  should  know  the  principles  under  which 
lie  had  been  operating,  but  persons  have  seen  fit  to  take  an  unfair 
advantage  of  this  to  the  extent  of  adopting  his  ideas,  and  it  is  now  the 
policy  of  the  company  to  observe  the  utmost  secrecy  about  every 
improvement  that  has  been  adopted.  His  latest  inventions,  he  stated, 
have  not  as  yet  been  patented  in  the  United  States,  and  he  could, 
therefore,  give  no  description  of  them  nor  permit  the  public  to 
J<now  much  about  them  until  the  patents  have  been  obtained. 


GATHMANN  AIRSHIP.— The  inventor  of  the  Gathmann  shell, 
which  was  tested  at  Sandy  Hook,  has  invented  a  mechanical  auto- 
mobile airship.  The  ordinary  electric  fan,  inverted  so  that  the  fan 
revolves  horizontally,  is  the  basis  of  Gathmann's  idea.  He  has 
worked  out  a  machine  with  huge  fans,  measuring  36  ft.  from  tip 
to  tip,  which  revolve  at  a  speed  of  260  r.p.m.,  and,  pushing  the 
air  from  underneath,  cause  the  car  to  rise  from  the  earth  and  ascend 
into  the  air.  .Apparently  either  electricity  or  gasoline  is  used.  The 
gasoline  engines  are  planned  to  weigh  5  pounds  per  horse-power.  .As 
each  engine  has  500  hp,  both,  therefore,  weigh  5,000  pounds.  The  in- 
ventor has  provided  that  each  horse-power  shall  have  a  lifting  power 
of  33  pounds.  Thus  the  two  engines  can  carry  together  33.000 
pounds,  or  22.000  pounds  more  than  the  actual  weight  of  the  ship. 


BUILDING  LONDON  UNDERGROUND.— \  cable  dispatch 
from  London  of  September  12  says :  "Under  the  management  of 
a  young  American  named  Huntingdon  the  London  Metropolitan 
Railroad's  new  electric  power  station  is  raising  its  fine  proportions 
at  Neasden  in  rapid  fashion.  It  is  all  being  done  with  British 
workmen,  too,  whom  Mr.  Huntingdon  says  only  need  proper  hand- 
ling to  work  as  hard  as  Americans.  The  bricklayers  struck  this 
week  because  Mr.  Huntingdon  demanded  that  they  be  at  the  top 
instead  of  the  bottom  of  the  ladder  when  the  hooter  gave  the  signal 
to  begin  work.  Mr.  Huntingdon  offered  them  one  cent  per  hour 
less  if  they  preferred  to  begin  at  the  bottom  of  the  ladder  and  they 
accepted  it.  Men  who  thought  it  a  good  day's  work  to  lay  500  bricks 
now  lay  1.500  and  even  2,000  under  the  stimulus  of  bonuses  and 
with  American  labor-saving  devices." 


.MOM  ni.ANC  TR()I.LI:y.-M.  H.  Duportal,  the  French  In- 
spector (iriieral  dcs  I'mits  el  Chauhsees,  has  sclccte<l  St.  Gervais 
as  the  starting  point  for  the  railway  which,  it  is  hoped,  in  a  few 
years,  will  reach  the  siinimit  of  Mont  Hlanc.  The  project  is  ideii- 
tilied  with  the  name  of  M.  Vallot,  the  director  of  the  Mont  lilanc 
Oliservatory,  and  is  for  a  railway  starimK  from  l.es  llouches.  The 
idea  seems  to  be  to  get  the  .shortest  possible  and  most  sheltered 
line,  enabling  the  summit  to  be  reached  in  all  seasons;  and  it  is 
conceded  thai  M.  Vallot's  survey  is  the  best  possible  for  the  purpose. 
M.  1  )iiport.irs  scheme  does  not  supersede  its  predeeessor,  however; 
rather  it  will  prepare  the  way  for  it;  and  it  has  the  great  merit  of 
serving  the  immediate  and  practical  necessities  of  the  district.  The 
first  section  of  the  proposed  electric  line  reaches  the  Aiguille  du 
(ioiilcr  almost  direct  from  Fayet  by  way  of  the  Hionnassay  Valley, 
which  faces  full  s(.>ulh,  and  consequently  is  always  free  from  snow 
early  in  the  year,  at  any  rate  as  far  as  the  Tctc  Rousse.  An  open- 
air  line  by  this  route  is,  therefore,  feasible;  and  this  is  important, 
as  tourists  naturally  desire  to  see  the  pcr.spectives  of  the  mountains, 
which  would  be  impossible  if  the  line  should  be  tunneled  all  the  way. 


AMERICAN  ELECTROCHEMICAL  SOCIETY.— T\m:  final 
programme  of  the  meeting  of  the  American  Flectrochemical  Society 
to  he  held  at  Niagara  September  17-iy,  comprises  sixteen  papers, 
as  follows:  "Some  Tlicureticai  Considerations  of  Resistance  Fur- 
naces." by  F.  .\.  Fitzgerald  ;  "Manufacture  of  Fcrro-Alloys  in  the  Elec- 
iiic  Furnace,"  by  Geo.  P.  Scholl ;  ".Advances  in  Electrometallurgy  of 
Iron  Production."  by  Marcus  Ruthenburg;  ".An  Experiment  on  the 
FJcctrolytic  Determination  of  the  Hasicity  of  .Acids,"  by  I.  J.  .Moltke- 
hausen  ;  "Electrolytic  Copper  Refining,"  by  VV.  D.  Bancroft,  with  writ- 
ten discussion  by  L.  .Addicks  and  B.  Magnus;  "Electrometallurgy  of 
Gold,"  by  W.  H.  Walker;  "Efficiency  of  the  Nickel-Plating  Tank,"  by 
O.  W.  Brown  ;  ".A  New  Type  of  Electrolytic  Cell,"  by  P.  G.  Salom ; 
"Electrolysis  of  lodium  Hydroxide  by  Alternating  Current,"  by  C. 
Hambuechcn  ;  ".A  Practical  Utilization  of  the  Passive  State  of  Iron." 
by  C.  F.  Burgess ;  "Electrolysis  of  Water,"  by  Jos.  W.  Richards 
and  W.  S.  Landis;  "On  the  Supposed  Electrolysis  of  Water  Vapor," 
by  F.  Austin  Lidbury ;  "Buthelot's  Law  Relative  of  E.M.F.  of  Cells 
Based  on  the  Reciprocal  Action  of  Saline  Solutions  and  Soluble 
Electrolytes,"  by  C.  J.  Reed ;  "The  Thermo-Chemistry  of  the  Disso- 
ciation Theory,"  by  Jos.  W.  Richards ;  "Theoretical  Properties  of 
Free  Ions  in  Solution,"  by  E.  F.  Roeber;  "Discussion  of  the  Theory 
of  Electrolytic  Dissociation,"  opened  by  W.  D.  Bancroft.  The 
programme  also  includes  visits  to  Niagara  power  houses  and  elec- 
trochemical works,  the  usual  sight-seeing  trips  and  a  dance  and 
reception  at  the  Cataract  House.  The  local  committee  consists  of 
Mr.  E.  G.  -Acheson,  chairman,  and  Messrs.  Collins,  Hall.  .Acker, 
Haskell,  Rankine,  Mauran,  Brindley  and  Lovejoy. 


Letter  to  the  Editors. 


The  Nernst  Lamp. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — Referring  to  the  claim  that  the  introduction  of  the  Nernst 
lamp  in  Buckingham  Palace  effected  a  saving  of  50  per  cent,  in 
current  over  incandescent  lamps,  it  may  surprise  a  great  many  to 
know  that  the  real  efficiency  of  this  lamp  in  practical  service  in 
this  country  is  no  greater  than  that  of  the  ordinary  incandescent 
lamp,  and  yet  such  is  the  fact.  The  candle-power  value  given  to  the 
Nernst  lamp  appears  to  be  that  obtained  in  a  restricted  zone  beneath 
the  lamp  and  is  largely  due  to  the  reflected  light  from  the  porcelain 
frame  of  the  lamp.  Place  an  ordinary  tin  shade  over  a  i6-cp.  50-watt 
incandescent  lamp,  and  by  the  same  method  of  measurement  we  get 
50  cp  with  an  efficiency  of  i  watt  per  candle. 

-AH  this  serves  to  show  that  the  only  true  method  of  comparing 
different  illuminants  as  to  candle-power  and  efficiency  is  on  a  basis 
of  spherical  candle-power.  When  the  Nernst  lamp  is  so  measured 
its  efficiency  in  commercial  service  to-day  will  be  found  practically 
the  same  as  the  ordinary  incandescent  lamp.  It  is  true  that  the 
Nernst  lamp  may  be  operated  at  a  very  high  efficiency,  and  so  also 
may  the  incandescent  lamp,  but  the  penaky  of  shortened  life  to 
the  filament  in  both  cases,  makes  it  uncommercial  to  do  so.  It  is 
also  true  that  the  Nernst  glower  operates  at  a  higher  temperature 
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than  an  incandcscfiit  lam[)  filainciit  (rendered  possible  by  the  more 
refractory  character  of  the  Nernst  glower  material),  but  it  does 
not  follow  therefrom  that  the  etificiency  of  the  Nernst  lamp  is  higher. 
A  higher  temperature  does  not  mean  a  higher  efficiency  except 
where  we  compare  the  same  kind  of  filament  at  different  temper- 
atures. Investigation  shows  that  the  Nernst  lamp  glower  requires 
a  much  higher  temperature  to  give  equal  efficiency  with  the  carbon 
filament.  The  higher  temperature,  therefore,  of  the  Nernst  glower, 
far  from  making  it  of  higher  efficiency  than  the  carbon  filament,  is 
necessary  to  bring  it  to  the  same  cflicicncy,  so  that  the  advantage 
resulting  from  the  greater  refractoriness  (that  is,  greater  durability 
under  higher  temperatures)  of  the  Nernst  glower,  is  in  a  large 
measure  lost  by  the  fact  that  it  requires  to  be  burned  at  so  much 
higher  temperature  in  order  to  give  the  same  efficiency.     In  contrast. 


and  illustrating  ibis  point,  we  find  the  newly-discovered  osmium 
filament  to  be  far  superior  to  the  carbon  filament,  because  it  can  be 
burned  at  a  lower  temperature  for  a  given  efficiency;  and  were  the 
Nernst  glower  with  its  greater  refractoriness  possessed  of  the  quali- 
ties of  the  osmium  filament,  it  would  be  placed  well  in  the  lead 
of  all  other  known  filament  materials  because  of  the  enormously 
high  efficiency  that  it  would  have  at  its  present  high  temperature. 

It  is  possible,  of  course,  that  time  and  improvements  may  cor- 
rect the  shortcomings  of  the  Nernst  glower,  but  at  present  we  must 
deal  with  the  facts  as  they  are.  These  facts  are  that  the  high  effi- 
ciency credited  to  the  Nernst  lamp  is  not  realized  in  commercial 
practice,  and  that  the  claims  of  the  gain  in  efficiency  over  the  incan- 
descent lamp,  as  well  as  the  methods  of  comparison,  are  misleading. 

H.\RRisoN,  N.  J.  F.  VV.  WiLLcox. 


DIGEST 


OF 


Current  Electrical  Literature. 


Dynamos.  Motors  and  Transformers. 

Mciisuronciit  and  Sc[>aration  of  the  Losses  of  Asynchronous  "vly- 
phase  Motors. — Peukert. — An  article  illustrated  by  tables  and  curves, 
ia  which  the  author  gives  the  results  of  a  number  of  measurements 
made  with  several  motors,  in  order  to  determine  whether  the  method 
given  by  Benischke,  previously  described  in  the  Digest,  gave  only  the 
frictional  losses  or  a  value  including  hysteresis  losses  in  the  rotor. 
Benischke  had  always  used  the  same  magnetic  induction,  and  the 
author,  therefore,  wanted  to  determine  whether  the  method  is  correct 
at  different  inductions.  Instead  of  a  Prony  brake  he  used  an  elec- 
tromagnetic or  eddy-current  brake.  The  slip  of  the  motors  was 
measured  by  the  stroboscopical  method.  The  author  states  that  the 
results  give  an  experimental  proof  of  the  fact,  that  in  an  induction 
motor  at  very  small  loads,  the  slip  varies  proportionally  to  the  load, 
as  the  slip  in  such  a  motor,  near  to  synchronism,  is  directly  propor- 
tional to  the  resistance  of  the  rotor  and  the  power.  He  finds  the  fric- 
tion and  air  losses  are  independent  of  the  hysteresis  loss  in  the  rotor, 
and  therefore  concludes  that  the  method  of  Benischke  is  suitable 
for  the  purpose.  Only  one  motor  of  those  with  which  he  experi- 
mented, gave  more  work  absorbed  in  friction  with  higher  induction. 
The  author  explains  this  by  an  eccentricity  of  the  rotor,  on  account 
c.f  which  an  eccentric  pull  takes  place  due  to  the  different  densities 
of  the  lines  of  force,  and  he  regards  this  as  a  simple  means  to  test 
the  centric  disposition  of  the  rotor  by  a  determination  of  the  friction 
losses.  The  experiments  further  show  that  the  no-load  slip  becomes 
smaller  with  the  increase  of  potential,  the  decrease  of  slip  at  no  load 
being  nearly  inversely  proportional  to  the  square  of  the  potential. 
When  the  friction  losses  are  determined  by  this  method,  a  further 
separation  of  the  losses  can  be  effected  by  subtracting  them  from  the 
watt  values  with  consideration  of  the  copper  losses,  and  thus  obtain- 
ing the  iron  losses. — Elck.  Zeit.,  August  20. 

Ohinic  Loss  in  the  Brushes  of  Direct-Current  Dynamos. — L.vtour. 
— A  mathematical  article  in  which  the  author  proposes  to  show  that 
the  ohmic  loss  in  the  brushes  varies,  for  the  same  current  strength, 
with  the  conditions  of  commutation  in  such  a  sense,  that  it  decreases, 
becomes  zero  and  becomes  negative  when  the  reverse  e.m.f.  increases, 
while  it  grows  when  the  reverse  e.m.f.  decreases  or  changes  its  sign. 
— L'Eclairagc  Elec.,  August  22. 

REFERENCES. 

Exact  Diagram  of  the  Asynchronous  Polyphase  Motor. — Leh- 
MANX. — .\  mathematical  article,  illustrated  by  several  large  diagrams, 
which  are  calculated  by  the  author.  Curves  of  tests  are  also  given, 
which  were  obtained  with  an  Oerlikon  motor  of  360  hp  at  6,000  volts 
and  25  cycles  and  a  triphase  8-pole,  720-hp  motor  of  6,000  volts  and 
25  cycles. — L'Eclairage  Elec.  .August  22. 

Testing  of  Electric  Machines  and  Transformers. — Dettm.\k. — The 
author  gives  a  number  of  explanations,  designed  to  clear  up  points 
in  the  standard  rules  adopted  by  the  German  Electrotechnical  So- 
ciety on  the  valuation  and  testing  of  electric  machines  and  trans- 
formers.— Elek.  Zeit..  .\ugust  20. 


^.ooo-Kzc  Transformer. — A  popular  illustrated  description  of  a 
2,000-kw  transformer  built  for  the  Pittsburg  Reduction  Company  at 
Niagara  Falls. — Scient.  Am.,  September  5. 

Power. 

Steam  and  Electrically-Driven  Auxiliaries. — Taite  and  Dowxe. — 
.\n  abstract  of  a  paper  read  before  the  Manchester  Local  Section  of 
the  I.  E.  E.  on  the  comparison  between  steam  and  electrically-driven 
auxiliaries  in  central  stations.  The  authors  point  out  that  the  effi- 
ciency of  a  generating  station  as  a  whole  depends  to  a  very  appre- 
ciable extent  on  the  efficiency  of  the  auxiliary  plant,  such  as  air 
l)umps  for  condensers,,  cranes,  feed  pumps,  mechanical  stokers,  econ- 
omizers, coal  elevators,  ash  conveyors  and  workshop.  They  state 
that  during  recent  years  it  has  become  the  practice  to  use  electric 
motors  almost  exclusively  for  driving  cranes,  stokers,  economizers, 
coal  elevators,  ash  conveyors  and  the  workshops,  but  that  condenser 
air  pumps  and  also  feed-water  pumps  are  still  driven  to  a  large  ex- 
tent by  steam  power.  It  is,  however,  becoming  recognized  that  the  loss 
from  condensation  in  long  steam  pipes  compares  badly  with  the  small 
amount  of  electric  power  absorbed  in  the  cables.  The  authors  give 
some  interesting  figures  of  the  percentage  of  power  absorbed  by  the 
electrically-driven  auxiliaries  in  a  large  new  central  station.  This 
was  8.3  to  6.5  per  cent,  of  the  total  power  generated,  according  to 
the  state  of  the  load  factor  and  was  distributed  as  follows:  Con- 
densing plant,  4.67  per  cent.;  boiler  feed  pumps,  1.18  per  cent.;  me- 
chanical stokers.  0.37  per  cent.;  ash  conveyor,  0.07  per  cent.;  econ- 
omizer scrapers  (1,600  pipes),  o.ii  per  cent.;  coal  elevators,  0.05 
per  cent.,  and  workshop,  0.05  per  cent.  The  power  taken  by  the 
mechanical  stokers  represented  1.04  units  per  boiler-hour,  while  the 
economizers  required  0.33  unit  per  hour  for  driving  the  scrapers  for 
each  battery  of  400  pipes;  the  coal  elevator  absorbed  0.22  unit  per 
ton  of  coal  raised  40  ft.  and  deposited  in  the  bunkers.  The  authors 
give  a  comparison  carried  out  with  steam  and  electrically-driven 
l)umps,  the  average  of  the  test  for  the  steam  pumps  being  49.  i  pounds 
of  water  delivered  per  pound  of  steam.  An  electrically-driven,  4,000- 
gallon  pump  furnished  108  to  147  pounds  of  water  per  pound  of 
steam.  Where  any  electrically-driven  auxiliary  plant  is  extensively 
adopted,  the  authors  consider  that  a  battery  of  accumulators  is  a 
practical  necessity,  as  in  the  event  of  a  total  break-down  of  the  gen- 
erating plant  from  any  cause,  the  supply  of  water  to  the  boilers  and 
the  lighting  of  the  works  would  not  be  interrupted.  The  authors 
then  deal  with  the  condensing  plant  and  give  figures  obtained  in  prac- 
tical running  with  single-phase,  alternating-current  motors  driving 
centrifugal  pumps  for  raising  water  for  a  Koerting  evaporative  con- 
denser.— Lohd.  Elec,  August  21. 

Electrical  Puiufs. — An  illustrated  note  on  a  recent  installation  at 
Sydney,  Australia,  of  a  500-hp  engine  and  dynamo,  and  a  345-hp 
motor  direct-coupled  to  a  high-lift  pump,  which  is  designed  to  deliver 
2.800  gallons  of  water  per  minute  to  a  height  of  265  ft.  The  engine 
is  of  the  double-acting,  compound-condensing  type;  the  compound- 
wound,  eight-pole  generator  gives  500  amp.  at  550  volts.     The  shunt 


4Sif 


i-i.F(  rKii  \i.    woKi.ii    \M.    i.\i.i.\i;i;k. 


\.M..    Xl.ll.    No.    12. 


und  scries  wiiuliiiK^  iiir  winiiul  on  aluiniiuiiu  spools.  The  motor  is  of 
simiinr  drsiKii,  with  only  four  poles.  The  voltUKe  at  the  tcriniiiiils 
is  .stKi,  ai)il  the  spci-il  is  yjo  r.pm.— Lend.  EUc.  hi-i'.,  .\iiKust  ji. 

KKKKKKNlKS. 

Electrw  liotk  Drills.— lAvaxw. — The  author  discusses  the  uU.uit 
ages  of  the  electric  drill  as  compared  with  the  air  drills,  in  doiiiK  the 
work  cheaper,  recpiiring  less  horsepower,  occupymg  less  lloor  space, 
having  less  weight,  etc.  The  construction  of  the  electrical  drills  is 
then  hrielly  taken  up,  and  the  difTicultics  pointed  out  which  are  still 
expericnceil  with  them.  -.V/.'tv<i.v  /».v'.  Indiailot,  Jidy;  repriiiteil  in 
tinging  Nnvs,  SeiHember  3. 

Hli-ilric  I'ower  .ttfluincfs  in  the  Mints  of  Luruft-.  Cjhakini.— A 
well-illustrated  article.  The  author  describes  a  nimd)er  of  installa- 
tions in  mines,  dealing  with  pumping  and  ventilating  machinery,  tin- 
driving  of  drills  and  drilling  machines,  the  electric  firing  of  shots, 
locomotives  and  tramming,  hauling  and  hoisting  machinery  and  the 
applications  of  electricity  to  the  treatment  of  the  ore  after  extraction 
in  stamp  mills,  crushers,  screens,  eic.—Eng'ing  Mag.,  September. 

UU'ctricity  in  Mines. — Campbell  Futers. — The  first  part  of  an 
article,  reviewing  in  a  general  way  the  conditions  which  have  to  be 
conformed  to  by  elcotrioal  instail.ilions  in  mines. — IxDnd.  lilcc.  Rev.. 
August  2\. 

Motor-lhiicn  \hultinc  Tools. —  An  illustrated  article,  describing 
some  recent  practice  in  the  application  of  the  electric  drive  to  drilling 
machinery. — Am.  Eng.  &  Railroad  Jour..  September. 

Traction. 

Electric  Railroads. — Hork. — .\n  abstract  of  a  paper  read  before  the 
Verein  fuer  Eisenbahnkunde,  Berlin.  The  author  gives  the  results 
obtained  on  the  experimental  road  Berlin- Lichterfelde,  repCcitedly 
noted  in  the  Digest.  The  consumption  was  on  an  average  22  watt 
hours  per  ton  kilometer  in  summer  and  23.3  in  winter.  For  i  kilo- 
meter of  feeder  and  return  conductor  the  resistance  was  in  the  begin- 
ning 0.0449  ohms,  which  was  afterwards  brought  down  to  0.04  ohms. 
The  smallest  observed  insulation  resistance  for  i  kilometer  single 
track  was  16,000  ohms,  the  average  being  500,000  ohms  ;  the  insula- 
tion loss  with  25  kilometer  length  and  700  volts  pressure  was  there- 
fore 0.035  amperes  or  22.5  watts.  The  conductors,  storage  batteries 
and  the  electric  train  equipment  has  been  satisfactory.  The  current 
collectors  have  come  up  to  expectations.  The  construction  of  the 
motor  cars  has  been  satisfactory.  The  motors,  which  are  directly  on 
the  axles,  produced  only  an  insignificant  wear  and  tear  of  the  wheel 
tires.  There  was  less  jarring  in  running  and  starting  than  with  steam 
locomotives.  Electric  heating  proved  to  be  too  costly;  electric  brak- 
ing had  to  be  abandoned  also,  as  being  no  more  effective  and  more 
expensive  than  air-braking.  The  electric  lighting  showed  consid- 
erable variation  in  intensity  when  the  train  started  and  gas  lighting 
has  replaced  it.  The  cost  of  running  was  found  to  be  for  1,000  effec- 
tive train  kilometers  $266.45,  while  for  steam  traction  under  the  same 
circumstances  it  was  $266.35.  Steam  is  therefore  only  a  trifle  cheaper. 
As  advantages  of  electric  traction  are  cited  the  better  and  easier 
adaptability  to  the  conditions  of  traffic,  the  doing-away  with  smoke 
and  soot,  the  considerable  increase  of  the  adhesive  weight,  the  greater 
acceleration  in  starting  and  the  lesser  wear  and  tear  of  the  perma- 
nent way. — Closer's  Annaleii.,  No.  622;  abstracted  in  Dingler's  Polyt. 
Jour.,  .\ugust  22. 

Poiver  Stations  for  Large  City  Roads. — An  article  giving  a  brief 
summary  of  the  practice  in  power  station  construction,  although  not 
limited  to  those  of  recent  construction.  Three  tables  show,  first,  the 
total  capacity  of  power  stations  supplying  city  lines,  the  total  capacity 
per  mile  of  track,  the  total  capacity  per  car  operated  at  times  of  great- 
est traffic,  and  the  kilowatt-hours  per  car-mile  for  the  last  year.  The 
second  table  gives  statistics  relating  to  the  recent  generating  stations 
erected  by  the  different  companies.  The  third  table  gives  particulars 
of  some  of  the  largest  engines  in  use.  Although  direct  current  is  used 
for  the  greater  part  of  the  power  employed  in  these  cities,  alternating- 
current  distribution  is  employed  to  a  limited  extent,  and  most  of  the 
companies  are  now  introducing  alternating-current  distribution.  Dia- 
grams show  plans  of  the  stations.  In  the  new  stations,  special  pre- 
cautions are  being  taken  to  procure  the  separation  of  boilers,  generat- 
ors and  engines  into  groups,  so  that  accidents  to  one  group  will  not 
affect  the  others,  both  in  the  steam  and  the  electrical  portion  of  the 
equipment.  The  generators  are  usually  of  5,000-kw  or  larger.  Elec- 
trictlly  operating  steam  valves  are  being  introduced.     Ample  facili- 


ties iire  Itrmg  su|)|ilird  for  storing  cual  and  handlmg  it  rapidly.  The 
stationfi  arc  <lrsi({ncd  so  that  cxtennions  can  be  made  very  easily.  -St. 
H'y.  Jvur  ,  Angnst  Jt). 

Standara  Uverhrad  Construction  in. City  Streets. — An  illustrated 
article,  gi^'iDK  particulars  uf  the  practice  of  fourteen  prominent  city 
radway  comp.-imcs  in  overhead  construction,  from  which  it  appears 
that  there  are  many  points  of  dilTrrencc.  Centre  pole  construction 
has  become  practically  obsolete  for  city  work;  the  objections  to  its  use 
arc  enumerated  in  detail.  There  has  been  an  increase  in  the  weight 
and  strength  of  the  poles  and  also  in  the  insulation  between  the 
trolley  wire  and  the  pole.  In  some  cities  three  insulators  are  used 
between  a  trolley  wire  and  the  steel  pole.  In  Milwaukee,  however, 
the  insulation  at  the  trolley  hanger  has  been  done  away  with  and  the 
company  uses  only  two  strain  insulators  in  the  span  wire.  This 
constriiction  makes  the  span  wire  alive,  but  this  has  not  much  prac- 
tical imiiortance.  Practice  is  fairly  well  divided  between  two-sec- 
tion steel  poles  and  thi ce-section  steel  poles.  Aluminum  for  feed- 
ers is  not  used  to  any  extent.  Figure  8  trolley  wire  has  not  met  with 
much  favor,  but  some  companies  are  using  it  with  satisfaction.  St. 
Louis  uses  wood  entirely  for  trrjllcy  wire  insulators. — St.  R'y.  Jour., 
.August  29. 

'/'he  Third-Rail  System. — Gould. — An  article  reviewing  the  ad- 
vantages of  the  third  rail  system  for  the  construction  and  operation 
of  internrban  railroads.  The  author  states  that  a  third  rail  distri- 
bution system  having  an  equivalent  copper  cross  sectional  area  about 
10  per  cent,  greater  than  with  trolley  can  be  built  for  the  same  cost 
per  mile,  the  estimate  including  the  crossing  cables  and  connectors. 
Ik-  llu-n  discussed  llu-  tyi)c  of  third  rail  and  says  that  the  standard  T 
rail  has  many  advantages  over  all  the  rest.  The  third  rail  should  be 
built  of  as  highly  conductive  material  as  is  permissible,  of  soft  steel 
rails  containing  a  very  low  percentage  of  carbon,  the  conductivity  of 
which  to  copper  is  as  about  I  to  7.5,  while  it  is  as  I  to  12  with  higher 
carbon  track  steel.  The  question  of  third  rail  insulators  is  then  taken 
up  and  a  type  of  insulator  mentioned  which  the  author  has  found  sat- 
isfactory. Third  rails,  cables  and  contact  shoes  are  also  discussed. — 
St.  R'y.  Jour..  .August  20. 

Electric  Trolley  Omnibuses. — An  illustrated  note  on  recent  German 
designs  and  equipments  of  electric  trolley  omnibuses.  The  line 
Kcenigswald-Dresden  is  described,  which  has  a  double  trolley  wire, 
30  cm.  apart, >one  of  them  acting  as  positive  and  the  other  as  negative 
conductor.  The  current  collector,  which  is  of  a  peculiar  construction 
for  preventing  the  trolley  carriage  from  coming  off  the  wire,  is  illus- 
trated. It  has  four  wheels,  two  of  which  rest  on  the  positive  and 
two  on  the  negative  wire.  Omnibus  and  trolley  carriage  are  elec- 
trically-connected by  a  flexible  two-core  cable,  which  is  fastened  to 
the  pole  on  the  car  by  means  of  a  plug  arrangement,  w-hich  when 
two  cars  pass  each  other  are  simply  exchanged,  thus  avoiding  the 
necessity  of  having  passing  places.  The  length  of  the  cable  may  be 
varied  to  suit  requirements  when  passing  other  vehicles.  The  cars, 
of  2,850  kg.  weight,  are  driven  by  two  series  motors  of  15  B.hp  max- 
imum output,  the  consumption  of  energy,  when  the  roads  were  dry 
and  hard,  being  given  as  varying  from  130  to  220  watt-hours  per 
ton-mile,  the  former  figure  relating  to  level  roads  and  the  latter  to 
gradients  of  i :  25.  The  cost  of  the  overhead  construction  per  mile 
is  given  as  $2,000  to  $2,800,  and  the  cost  of  upkeep  of  the  omnibuses 
at  about  i  cent  per  mile.  A  short  description  of  the  Biela  line  is  also 
given. — Lond.  Elcc,  August  21. 

London  United  Electric  Tramways. — A  long,  illustrated,  descrip- 
tive article,  dealing  in  detail  with  the  Chiswick  power  station.  This 
station  contains  two  vertical  cross-compound  engines,  each  coupled 
to  two  250-kw  traction  generators,  one  on  each  side  of  the  fly-wheel. 
The  generators  are  eight-pole  machines,  giving  500  amp.  at  500  to 
550  volts.  There  is  also  a  500-kw,  three-phase  alternator  driven  by 
an  engine  of  the  same  size  as  above,  giving  98  amp.  per  phase,  at 
5.CO0  volts,  25  cycles,  and  two  loo-kw,  5,000-volt,  three-phase  alter- 
nators, coupled  to  two  cross-compound  vertical  engines.  The  aux- 
iliary plant  comprises  one  50C)-kw  rotary  converter,  supplied  with 
three-phase  current  by  six  lOO-kw  static  transformers,  and  two  neg- 
ative boosters,  15  kw,  giving  300  amp.  at  50  volts  on  the  generator 
side  and  driven  by  direct-coupled  soo-volt  motors.  The  generator 
field  is  excited  by  the  current  passing  through  the  positive  feeder  of 
the  district  to  which  the  negative  cable  of  the  booster  is  connected. 
The  switchboard  connections  are  illustrated.  From  the  power  station 
three-phase  current  at  5,000  volts  is  supplied  to  the  sub-stations  over 
three-core,    lead-covered,    paper-insulated    cables    laid    in    stoneware 
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conduits.  The  tciiiipment  of  the  sub-stations  is  iiriftly  descril)C'(l. 
A  diagram  of  the  car  controller  connections  and  the  car  wiring  is 
given.— Lond.  Elcc.  Eng.,  August  21. 

Fonda,  Johnstoivn  &  GlovcrsviUe  Railway. — An  illustrated  de- 
scription. The  equipment  of  the  new  power  station  at  Tribes  Hill 
on  the  Mohawk  River,  one  of  the  largest  and  most  up-to-date  inter- 
urban  stations  in  this  part  of  the  country,  consists  of  three  engines, 
of  the  vertical  cross-compound  condensing  type,  developing  1,700  hp 
at  94  r.p.ni.  The  generating  station  contains  three  main  units  of 
1. 000  kw  each.  Three  sub-stations  are  located  about  ten  miles  apart. 
The  high-tension  line  voltage  chosen  is  13,220  volts.  One  of  the 
special  features  of  the  transmission  system  is  the  line  between  the 
generating  station  and  the  Amsterdam  sub-station,  which  is  in  oper- 
ation all  day  for  railway  and  all  night  for  lighting  service.  On  this 
account  the  use  of  four  transmission  wires  for  a  three-phase  circuit 
was  adopted,  one  of  the  four  being  a  spare  line  with  suitable  knife 
switches  at  each  end,  for  insuring  continuous  service. — St.  R'y  Jour., 
August  jq. 

REFERENCES. 

Modern  Electric  Raihcay  Rcf>air  Shop  Methods. — McCulloch. — 
The  author  discusses  in  detail  the  results  secured  in  the  repair  shops 
of  the  Chicago  City  Railway.  A  statement  is  given  of  the  machine 
tools  used  in  these  car  houses,  and  the  number  of  men  employed  with 
their  duties.  A  table  shows  the  classification  of  the  operating  expense 
accounts  used  in  charging  up  shop  time ;  another  shows  the  division 
of  the  pay  roll  for  the  year  1902,  according  to  occupation.  It  is  inter- 
esting to  note  that  the  machine  shop,  car  repairing  and  painting  de- 
partments are  about  equal  and  are  the  largest  items,  being  each  more 
than  15  per  cent,  of  the  total.  Other  tables  give  the  labor  accounts 
for  the  shop  and  car  houses,  an  itemization  of  the  repair  accounts, 
and  the  cost  of  performing  some  of  the  usual  operations  in  the 
repair  shop.  He  then  gives  some  conclusions  deduced  from  the 
practice  followed  in  Chicago.  He  dwells  on  the  importance  of  the 
standardization  of  apparatus.  He  believes  it  advisable  only  for  the 
largest  companies  to  attempt  to  manufacture  apparatus  for  their 
(.wn  use.  He  then  sums  up  what  he  considers  the  eleven  important 
requirements  in  repair  shop  practice. — St.  R'y  Jour.,  August  29. 

Intramural  Raikcay  for  the  St.  Louis  E.vfosition. — Weston. — An 
article  containing  a  discussion  of  the  original  design  of  this  railway, 
with  a  detailed  statement  of  the  proposed  equipment  and  cost. — St. 
R'y  Rev.,  August  20. 

Electric  Railways  in  Europe. — A  note  reviewing  the  situation  in 
Switzerland,  Sweden  and  especially  Germany.  Special  attention  is 
drawn  to  several  projects  for  the  application  of  the  Langen  system 
of  suspended  electric  railways,  repeatedly  noted  in  the  Digest. — Lond. 
Elec.  Rev.,  August  14. 

Automatic  Coupling  for  Electric  Raihvays. — An  illustrated  article, 
describing  a  new  coupling  designed  by  Mr.  Westinghouse. — Lond. 
Elcc,  August  21. 

Standard  Tramway  Rules. — An  article  giving  the  most  important 
provisions  for  "British  Standard  Tramway  Rails  and  Fishplates," 
just  issued  by  the  Engineering  Standards  Committee.— Lond.  Elec, 
.Vugust  21. 

Closing  of  Railroad  Compartment  Doors  by  Electricity. — Vitoux. 
— An  illustrated  article,  containing  a  description  of  the  Gime  system 
of  simultaneously  closing  all  compartment  doors  on  a  train  by  elec- 
tricity to  prevent  accidents. — L'Eclairage  Elcc,  August  15. 

Wires,  Wiring  and  Conduits. 

Aluminum  Conductors  for  Electric  Transmission  Lines. — Adams. 
— A  popular  article,  in  which  the  author  compares  aluminum  with 
copper  as  regards  its  mechanical  qua,lities,  and  discusses  the  con- 
ditions under  which  it  can  replace  copper  for  transmission  lines. 
Attention  is  drawn  to  the  fact  that  on  account  of  the  larger  diameter 
of  the  aluminum  wires  for  a  given  current,  the  inductance  is  less 
than  with  copper  wires.  The  loss  of  energy  is,  therefore,  decreased, 
and  the  radius  of  transmission  for  large  powers  extended. — Eng'ing 
Mag.,  September. 

REFERENCES. 

Locating  Eaults  in  Cables. — Northrup. — .\n  article  describing  two 
methods  for  locating  faults  in  cables ;  the  first  is  for  the  case  that 
at  least  one  good  wire  is  available  and  the  second  when  two  good 
wires  can  be  had. — Elec.  Rev.,  August  29. 


Tests  on  Broken  Cables. — Raymond-Barker.— An  article  in  the 
first  part  of  which  the  authors  point  out  various  inconsistencies  in 
the  localization  formulas  given  by  several  text-books.  In  the  second 
p.irt  he  gives  a  synopsis  of  localization  formulas  with  uniform  no- 
menclature, exemplified  by  the  calculation  of  several  problems. — 
Lond.  Elec.  Rev.,  August  14  and  21. 

Electro-Physics  :.:<d  Magnetism. 

Production  of  Helium  from  Radium. — Ramsay  and  Soddy. — A 
liaper  presented  before  the  Royal  Society,  England.  The  authors 
conveyed  the  maximum  amount  of  the  emanation  obtained  from  50 
mgms.  of  radium  bromide  by  means  of  oxygen  into  a  U  tube  cooled 
in  liquid  air,  and  the  latter  was  then  extracted  by  the  pump.  It  was 
then  washed  out  with  a  little  fresh  oxygen,  which  was  again  pumped 
ofif.  The  vacuum  tube  sealed  on  to  the  U  tube,  after  removing  the 
liquid  air,  showed  no  trace  of  helium.  After  standing  for  four  days 
the  helium  spectrum  appeared  and  the  characteristic  lines  were  ob- 
served identical  in  position  with  those  of  a  helium  tube  thrown  into 
the  field  of  vision  at  the  same  time. — Reprinted  in  Scien.  Am.  Suppi, 
September  5. 

Method  of  Showing  Penetrating  Poivers  of  Radium  Rays. — Black. 
— An  article  in  which  the  author  describes  a  simple  method  for 
showing  the  great  penetrating  powers  of  certain  radium  rays.  His 
arrangement  consisted  of  two  large  Leyden  jars,  which  had  their 
interior  coatings  joined  to  the  two  sides  of  a  Wimshurst  machine, 
while  their  exterior  coatings  were  joined  to  two  small  exactly  similar 
spark-gaps  arranged  in  parallel,  to  form  alternative  paths  for  the 
secondary  discharge  when  the  primary  discharge  took  place  on  the 
machine.  The  secondary  discharge  will  then  pass  at  the  gap  which 
is  exposed  to  the  radioactive  substance.  The  author  has  shown  by 
this  arrangement  that  i  cgm.  of  radium  bromide  sends  some  rays 
through  8.5  cm.  of. lead.  The  presence  of  i  cgm.  of  radium  bromide 
even  at  a  distance  of  2  meters,  may  be  detected  definitely.  To  obtain 
these  results  the  terminals  at  the  spark-gaps  ought  to  be  small 
spheres  about  I  or  2  cm.  diameter,  the  gaps  should  be  small  and 
carefully  shielded  from  all  discharge  of  the  machine.  Thick  lead 
shields,  about  25  cm.  thick,  should  be  arranged  to  hinder  any  action 
of  the  radium  on  the  gap  which  is  not  exposed  to  the  radiation,  and 
the  Leyden  jars  should  be  of  considerable  capacity.  He  gives  a  table 
containing  the  results  of  some  experiments,  and  shows  that  the 
radioactivity,  induced  by  radium,  produces  some  penetrating  rays. 
After  the  radium  bromide  had  been  in  an  ebonite  box  for  18  hours, 
when  the  empty  box  was  put  on  a  sheet  of  zinc  0.5  mm.  thick,  which 
was  placed  over  one  of  the  gaps,  the  sparks  passed  readily  through 
that  gap. — Lond.  Elec,  August  21. 

Ionization  in  Air  at  Different  Temperatures  and  Pressures. — Pat- 
terson.— The  author  gives  the  results  of  his  investigations  w'ith  de- 
scription and  diagrammatic  sketch  of  the  apparatus  used  by  him. 
The  results  show  that  the  ionization  varied  but  slightly  with  the  tem- 
perature (pressure  constant)  up  to  450°  C,  but  above  this  it  in- 
creased very  rapidly,  due  to  ions  being  given  off  by  the  walls  of  the 
vessel,  and  the  current  being  much  greater  when  the  cylinder  was 
charged  negative  than  when  positive.  The  observations  were  car- 
ried up  to  a  temperature  of  520°  C.  The  author  also  measured  the 
ionization  of  the  air  at  pressures  varying  from  765  to  27  mm.  of 
mercury,  and  of  hydrogen  varying  from  116  to  790  mm.  of  mercury. 
The  results  indicate  that  the  current  varies  very  slowly  with  the 
pressure  down  to  130  mm.,  and  below  80  mm.  the  current  is  propor- 
tional to  the  pressure,  while  above  300  mm.  the  current  is  almost 
independent  of  the  pressure.  In  hydrogen  the  current  varies  rap- 
idly with  the  pressure,  but  not  proportionally.  The  author  attributes 
this  partly  to  the  hydrogen  not  being  pure,  and  as  the  vessel  was 
not  quite  air-tight  there  w-ould  be  a  greater  proportion  of  air  at  the 
lower  pressures  than  at  the  higher.  The  average  of  a  large  number 
of  observations  gave  to  the  author  61  as  the  number  of  ions  produced 
per  c.  cm.  per  second  in  the  iron  cylinder,  which  he  used  for  the 
experiments,  3.4  X  10  to  Ihe  -'"'h  pow-er  E.  S.  units  as  the  charge 
on  one  ion,  the  volume  of  the  cylinder  being  12.800  c.  cm.  Wilson 
found  36,  Rutherford  27  and  Harms  53  to  63,  the  difference  being 
most  probably  due  to  the  different  materials  used  by  these  investi- 
gators.—P/tiV.  Mag.,  August. 

Rotation  of  Liquids  in  the  Magnetic  Field. — Drude. — The  author 
made  some  further  experiments  on  the  rotation  of  liquids  in  a  mag- 
netic field,  in  connection  with  the  results  obtained  by  Urbasch,  pre- 
viously noted  in  the  Digest.     He  carefully  poured  a  layer  of  water 
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uii  Milpliiiric  acid  coiiiuiiicd  in  a  glass  vessel,  aiiii  uii  bniiKiDK  lln' 
north  piilf  of  ail  oici'iroinaKiu-t  with  a  stroiiK  iiiaKiiolic  t'u'hl  about 
.'j  cm.  over  (lir  li(|tiiil,  lir  oliiaiiicd  a  rotation  ni  tin-  latter.  At  the 
wall  ol'  the  vessel  the  lii|iiid  rotated  counter  clockwise,  but  when 
the  vessel  was  heated  around  the  rim  the  sense  of  rotation  became 
reversed.  Me  attributes  the  result  to  thermoelectric  currents  be- 
tween the  dilute  and  the  conccntralcd  lir|uids,  wlicii  the  loiniK-ratiire 
of  the  ditTuMoii  layer  is  not  constant,  which  currenls  produce  the 
rotation  in  the  magnetic  liel>l  lie  concludes  that  a  mixture  of 
diffnsiuK  lii|uids  will  only  in  that  case  rotate  in  a  inaKuetic  field, 
when  the  phenomenon  of  dilTiision  is  accompanied  hy  an  electric 
current,  due  to  thermal  differences  or  oiIut  reasons. — Zeit.  f.  Elec- 
tniilum.,  August  ij. 

I'hcory  of  the  Coherer.— Hvth. — An  article  containing  a  descrip- 
tion of  the  author's  experiments  on  the  action  of  coherers  composed 
of  nickel  tilings  subjected  to  the  influence  of  a  direct  current.  The 
tilings  were  kept  in  constant  motiun  by  tapping  the  coherer.  The 
dielectric  was  air  and  paraflyi  oil.  The  coherers  showed  in  both 
cases  the  phenomenon  of  fatigue,  which  proves  that  this  phenomenon 
also  takes  place  with  direct  current,  which  has  been  denied  by  others. 
The  parafiin  oil  coherer  showed  an  automatic  regeneration  after  12 
hours"  rest.  The  author  explains  the  luiiclion  of  the  dielectric  in 
the  coherer  effect,  as  follows:  Tho  electric  waves,  or  the  constant 
differences  of  potential  acting  at  the  coherer  electrodes,  the  mag- 
nitmlo  of  which  is  increased  gradually,  produce  an  ionization  of  the 
dielectric  and,  therefore,  its  higher  conductivity.  The  forces  neces- 
sary for  this  are  relatively  small,  owing  to  the  smallness  of  the  in- 
sulating layers.  After  the  dielectric  strength  of  the  intervening 
medium  is  destroyed,  an  equalization  of  the  potentials  at  the  coherer 
electnules  takes  place,  which  is  accompanied,  in  consequence  of  the 
comparatively  large  resistance  to  be  overcome  thereby,  by  mechan- 
ical and  thermal  effects,  and  which  breaks  through  the  oxidized 
layer  and  welds  the  particles  to  each  other.  This  explanation  ac- 
counts for  the  phenomena  without  assuming  the  existence  of  sparks. 
as  has  been  done  by  others. — Pliys.  Zcit.,  August  15. 

Properties  of  Periodic  Currents  of  any  IFat'c  Form. — Swynge- 
DAi^w. — A  highly  mathematical  article  in  which  the  author  extends 
the  properties  of  sinusoidal  energy  currents  and  wattless  currents 
to  periodic  currents  of  any  wave  form.  He  deduces  that  the  law  of 
Kirchhoff  applies  at  every  instant  to  the  energy  currents  as  well  as 
to  the  wattless  currents,  which  arrive  at  or  depart  from  the  two 
points  of  intersection  between  which  there  are  several  circuits.  He 
then  takes  up  Boucherot's  theorem  for  sine  currents,  viz. :  "In  a 
network  of  alternating-current  circuits,  comprising  neither  collectors, 
turning  commutators  or  resistances  varying  during  the  period,  the 
sum  of  the  magnetizing  powers  is  zero,  as  well  as  the  sum  of  the 
real  powers."  The  author  arrives  at  the  conclusion  that  it  is  pos- 
sible to  apply  the  general  propositions  obtained  for  sine  currents  to 
the  energy  currents  and  the  wattless  currents  of  any  wave  form.— 
L'Eclairage  Elec.,  August  15., 

Assymmetry  of  the  Mercury  Break. — Ives. — An  article  describing 
experiments  which  show  that  the  capacity  of  the  shunted  condenser 
necessary  to  stop  the  sparking  at  the  break  of  an  inductive  circuit, 
depends  upon  the  direction  in  which  the  current  is  flowing  through 
the  break.  The  least  amount  of  capacity  which  must  be  inserted  in 
shunt  around  the  break  to  reduce  the  spark  from  a  large  to  a  small 
one.  was  shown  to  be  much  greater  when  the  breaking  pole  was  con- 
nected to  the  negative  side  of  the  battery  than  when  connected  to 
the  positive  side.  In  the  author's  experiments  the  break  was  pro- 
duced by  an  amalgamated  copper  wire  I  mm.  in  diameter,  dipped  by 
hand  in  and  out  of  a  small  test  tube  containing  mercury  covered  with 
water.  The  phenomenon  also  appeared  when  the  mercury  was  not 
covered  with  water,  and  then  the  wire  w-as  of  iron  or  platinum. 
Curves  plotted  from  the  observations  are  given.  The  author  thinks 
that  this  remarkable  assymmetry  may  be  due  to  some  selective  action 
of  the  mercury  vapor  generated  when  the  spark  passes,  of  the  same 
nature  as  in  the  recently-discovered  Cooper  Hewitt  effect,  or  it  may 
possibly  be  due  to  some  capacity  effect,  such  as  is  found  in  the 
Wehnelt  interrupter. — Phys.  Rev.,  September. 

REFERENCE. 

specific  Resistance  of  Non-Metallic  Conductors  of  the  First  Class. 
— Ferchl.\xd. — The  author  gives  the  results  of  an  investigation  of 
the  specific  electrical  resistance  of  non-metallic  conductors  of  the 
first  class  and  especially  peroxide  of  lead.     He  obtained  the  peroxide 


by  cicclrulysis  and  subjected  it  to  comprcisioii.  The  decrease  of 
resistance  with  increasing  pressure  was  measured.  The  resiiltN  ob- 
taiiieil  arc  ijiveii. —/<•!/.  /.  F.lcktrochcm.,  August  i.j 

ELECTKO-CHiiMl^ilkY   ANL)   BaITEKIES. 

l\lettroly.\is  Willi  .llleniuliiin  Currenlt. — Lt  Hla.m,  -.\  p.qn-r  read 
before  the  recent  Inlernational  Congress  of  Chemistry  at  Merlin. 
The  author  first  discusses  the  electrolysis  of  a  sodium  hyposulphite 
solution  between  cadmium  electrodes,  for  tiic  purpose  of  making 
sulphide  of  cadmium.  He  found  that  with  1,000  reversals  per  minute 
and  a  current  density  of  4.6  amp.  per  s<|.  dm.  nearly  no  yield  is 
obtained.  With  a  lesser  number  of  changes  the  yield  increases,  but 
it  reaches  only  about  75  per  cent,  with  one  reversal  per  minute,  and 
this  only  when  the  solution  is  stirred  very  briskly.  He  deduces  from 
these  observations  that  the  sulphide  of  cadmium  is  reduced  cathodi- 
cally,  and  that  at  a  low  number  of  reversals  the  yield  is  only  reached 
by  removing  the  sulpljide  from  the  cathode  by  stirring.  The  author 
then  carried  out  experiments  with  copper  electrodes  in  potassium 
cyanide  solutions,  in  order  to  arrive  at  some  idea  of  reaction  veloci- 
ties, based  upon  the  idea  that  if  at  a  certain  number  of  current 
reversals  the  copper  electrodes  in  potassium  cyanide  solution  were 
dissolved  according  to  Faraday's  law,  that  the  time  during  one 
current  impulse  was  sufficient  for  the  accomplishment  of  the  reaction 
of  combination  of  copper  with  cyanogen;  if,  (Jii  the  other  hand,  no 
copper  was  dissolved,  the  lime  was  not  sufficient  for  the  reaction  to 
take  place.  He  found  that  with  a  4  normal  potassium  cyanide  solu- 
tion and  4.6  amp.  per  S(|.  dm.  current  density,  90  per  cent,  of  the 
cojjper  went  into  solutioin  at  3,400  reversals  of  the  current,  58  per 
cent,  at  17,600  reversals,  and  33  per  cent,  at  38,600  reversals.  He 
concludes,  therefore,  that  the  velocity  with  which  the  copper  ions 
react  is  very  great,  but  still  conceivable ;  and  he  finds  by  extrapolation 
that  w'ith  80,000  reversals  per  minute  no  copper  would  go  into  solu- 
tion. The  velocity  of  reaction  does  not  seem  to  be  influenced  to  any 
extent  by  the  temperature,  as  was  shown  by  an  experiment  at  o"  C. — 
Zeit.  f.  Elektrochcm.,  August  6. 

suicide  of  Ruthenium. — Moissan  axd  Maxchot. — A  paper  read 
before  the  French  Academy  of  Sciences,  describing  the  authors' 
method  of  preparation  in  the  electric  furnace  of  a  new  compound, 
silicide  of  ruthenium.  It  is  obtained  by  acting  with  a  current  of 
600  amp.  at  120  volts  for  about  two  or  three  minutes  on  a  mixture 
of  powdered  ruthenium  and  crystalline  silicon,  put  into  a  carbon 
boat  inside  of  a  tube  of  the  same  substance.  A  well-fused  metallic 
regulus  is  obtained,  which  when  treated  with  various  solvents,  gives 
a  residue  of  brilliant  white  crystals.  The  yield  is  about  80  per  cent. 
of  the  ruthenium  used. — Comptes  Rendues,  Tome  137,  p.  229;  ab- 
stracted in  L'Eclairage  Elec,  August  22. 

Double-Carbide  of  Chromium  and  Tungsten. — MoiSSAN  andKouz- 
-NETZow. — The  authors  have  obtained  this  new  double  carbide  by 
heating  in  the  electric  furnace,  in  a  carbon  crucible,  a  mixture  of 
100  grams  sesquioxide  of  chromium,  45  grams  of  tungstic  acid  and 
30  grams  petroleum  coke  or  sugar  carbon.  The  current  must  not  be 
of  too  great  intensity.  400  amp.  at  75  volts  for  five  minutes  being 
sufficient.  .Another  method  of  obtaining  the  double  carbide  consists 
in  fusing  in  the  electric  furnace  a  mixture  of  metallic  chromium, 
tungsten  and  a  small  quantity  of  sugar  carbon  in  the  presence  of  a 
large  excess  of  copper,  always  avoiding  as  much  as  possible  the 
carbon  vapor  of  the  arc.  The  mass  is  melted  rapidly  in  a  carbon 
crucible  and  the  copper  is  maintained  in  ebullition  for  one  to  two 
minutes.  After  pulverizing  and  treating  the  regulus  thus  obtained 
with  various  solvents,  small  crystalline  clusters  of  the  double  carbide 
are  obtained. — L'Eclairage  Elec,  August  22. 

Leeds  Copper  Works. — A  short  description  of  the  works  and  its 
installations  for  carrying  out  the  Elmore  electrolytic  process  for  the 
manufacture  of  copper  tubes.  The  plant  is  capable  of  turning  out  75 
tons  per  week.  The  depositing  department  contains  216  acid  sul- 
phate depositing  tanks,  in  24  lines  of  nine  tanks,  placed  end  to  end. 
The  copper  used  for  depositing  is  96  per  cent,  pure,  and  is  treated 
for  the  removal  of  the  arsenic  and  other  impurities  in  three  twelve- 
ton  refining  furnaces,  from  which  it  is  cast  into  trough-shaped  molds 
13  ft.  long,  which  form  the  anodes  for  the  electrolytic  bath.  The 
mandrels,  around  which  the  copper  is  deposited,  are  turned  by 
electric  motors,  and  up  to  4  in.  diameter  are  made  of  brass,  and 
above  that  of  cast  iron  w-ith  brass  ends.  Before  being  used  in  the 
depositing  tanks  where  the  tubes  are  made,  the  mandrels  are  treated 
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in  the  alkaline  electrolytic  bath  containing  copper  anodes,  so  that 
they  become  coated  with  a  thin  layer  of  copper.  The  tubes  are 
formed  in  tlic  acid  ~;iilphate  solution,  lead  conductors  bringing  the 
current  to  tiie  copjier  anodes,  while  the  mandrel  cathodes  are  con- 
nected to  the  negative  terminal  by  copper  conductors  and  flexible 
brushes.  The  tubes  are  withdrawn  by  revolving  them  between 
friction  rollers  after  which  the  mandrel  is  withdrawn.  Tubes  up  to 
4  ft.  diameter  and  13  ft.  length  can  be  produced  in  this  way.  There 
are  four  pairs  of  250-hp,  cross-compound  condensing  Corliss  engines 
for  driving  the  depositing  dynamos,  each  pair  driving  a  1,700-kw, 
direct-current  dynamo.  For  power  purposes  there  are  three  pairs  of 
400-hp  engines  of  a  similar  nature,  each  pair  driving  a  42S-hp 
dynamo. — Lond.  Eng'ing,  August  14. 

Voltamctric  Balance. — Pfanhauser. — Descriptions  of  some  im- 
provements in  his  voltametric  balance,  which  is  intended  for  use  in 
electroplating  baths,  and  serves  to  control  the  amount  of  deposit 
obtained  on  the  articles  to  be  plated. — Zcit.  f.  Illcktrochcm.,  August  13. 

Manufacture  of  Electric  Accumulators. — .\  reprint  of  the  regula- 
tions issued  by  the  British  Home  Office,  applying  to  all  factories 
where  electric  accumulators  are  manufactured,  prescribing  the  sani- 
tary conditions  to  which  employer  and  employees  have  to  conform. 
The  regulations  will  come  in  force  October  i,  1903. — Lond.  Elcc. 
August  21. 

Units,  Measurements  and  Instruments. 

Direct-Registering  Ohmmetcr. — Sack. — An  article  giving  an  illus- 
trated description  of  an  instrument  for  practical  use  in  which  the 
resistance  values  can  be  read  off  directly.  The  apparatus  consists 
essentially  of  a  milliamperemeter  with  a  moving  coil,  connected  in 
series  with  several  storage  cells  and  the  unknown  resistance  to  be 
measured.  The  apparatus  has  a  scale  with  approximately  even 
divisions,  and  the  pointer  is  adjusted  so  that  it  rests  at  the  high  end 
of  the  scale  when  the  instrument  is  not  in  use.  When  no  resistance 
is  in  the  circuit,  only  the  battery  and  instrument  being  included,  the 
pointer  should  be  at  zero,  thus  showing  its  maximum  deflection.  As 
resistance  is  inserted  the  deflection  becomes  smaller  and,  therefore, 
the  reading  from  the  zero  point  becomes  greater.  Suitable  provision 
is  made  to  prevent  a  too  strong  recoil  of  the  pointer  and  a  possible 
damage  to  the  instrument,  by  connecting  a  resistance  in  shunt,  which 
is  inserted  automatically,  when  the  contact  key  which  is  pressed 
down  for  the  purpose  of  taking  readings,  is  released.  An  arrange- 
ment is  also  included  which  permits  changing  the  magnetic  field 
of  the  instrument  15  per  cent.,  thus  adapting  it  to  the  varying  volt- 
ages of  the  storage  battery.  Before  using  the  instrument,  it  is  tested 
w^ith  the  battery  and  the  instrument  only  in  the  circuit,  in  which 
case  the  pointer  should  be  deflected  to  the  zero  point ;  if  it  does  not 
do  so,  the  magnetic  shunt  is  varied  by  turning  a  screw  head,  until 
this  position  is  obtained.  Contacts  are  arranged  for  using  the  in- 
strument for  several  ranges  of  measurements. — FJck.  Zcit.,  August  20. 

Miscellaneous. 

references. 

Annual  Meeting  of  the  German  Electrotechnical  Society. — A  long 
report,  with  details  of  the  reports  of  the  various  committees  and  the 
discussions  of  the  papers  read  before  the  meeting.  The  following 
rules  and  regulations  are  given  in  full :  namely,  on  the  construction 
and  maintenance  of  wooden  poles  for  high-voltage  installations ;  on 
the  construction  and  testing  of  installation  material,  such  as  box 
cut-outs,  plug  contacts,  plug  fuses,  lamp  holders  with  and  without 
switch ;  on  the  testing  of  iron  sheets ;  on  the  valuation  and  testing 
of  electric  machines  and  transformers,  comprising  the  output  rise  of 
temperature,  insulation,  overload,  efficiency  and  methods  of  deter- 
mining it,  and  tabulated  values  for  the  frequency,  number  of  revo- 
lutions and  potential ;  on  standard  values  for  copper ;  on  standards 
for  wires  and  cables  of  various  construction  for  high  and  low  pres- 
sures ;  on  the  protection  of  metallic  pipe  lines  against  the  earth 
currents  of  electric  railroads. — Elck.  Zeit.,  August  13  and  20. 

Necessary  Practical  Safeguards  Against  Fires  Caused  by  Light- 
ning.— Hands.— An  abstract  of  a  paper  read  before  the  recent  Inter- 
national Fire  Prevention  Congress  in  London.  The  author  reviews 
the  phenomenon  of  lightning  and  gives  his  views  on  the  question  of 
earthing  the  conductor.  He  draws  attention  to  the  fact  that  a  side 
flash  or  spark  will  occur  between  the  conductor  which  is  struck  and 
other  metals  sufficiently  near  it ;  the  latter  should,  therefore,  be  at 


a  safe  distance  or  connections  should  be  made  to  them.  He  then 
discusses  the  cases  of  failures  of  conductors.  The  conditions  under 
which  a  maximum  of  safety  can  be  obtained  are  discussed  in  con- 
clusion.— Lond.  Elcc.  Rev.,  August  21. 

Treatment  of  Malignant  Diseases  by  Electrical  Methods.— Jor^ES.— 
.A  paper  read  before  the  British  Medical  Association,  with  discus- 
sion. It  is  devoted  to  the  use  of  the  X-rays  for  cancerous  diseases 
and  the  proper  way  of  procedure. — Lond.  Elec,  August  21. 

Electro-Magnetic  Gun. — An  illustrated  description  of  a  gun  com- 
posed of  a  series  of  short  coils  in  which  the  current  is  interrupted 
successively  as  the  forward  pole  of  the  iron  projectile  has  passed  the 
coils.— Elektroteknisk  Tidsskrift;  abstracted  in  L'Eclairage  Elec, 
.'Vugust  15. 

Continental  Electrical  Engineering  Industry. — .Vn  article  discus- 
sing in  a  general  way  the  financial  situation  of  the  principal  German, 
Swiss  and  Russian  enterprises,  based  upon  their  published  annual 
reports. — Lond.  Elec.  Rev.,  August  21. 


New  Books. 


DiF.  Telegraphie  Ohne  Draht.  By  Augusto  Righi  and  Bernhard 
Dessau.  Braunschweig:  Friedrich  Vieweg  &  Son.  478  pages, 
258  illustrations.     Price,  13  marks. 

This  volume  forms  one  of  the  most  complete  treatises  on  wireless 
telegraphy  that  has  appeared.  It  is  divided  into  four  parts.  The 
first  part  or  chapter  deals  only  with  the  general  laws  of  electricity, 
and  while  apropos,  of  course,  to  the  subject  of  wireless  telegraphy, 
it  is  no  more  attractive  than  similar  matter  which  may  be  found  in 
hundreds  of  treatises  on  electricity.  The  second  part  is  devoted  to 
the  earlier  experiments  in  wireless  signalling,  particularly  those  of 
Hertz,  whose  researches  it  fully  details.  The  latter  portion  of  the 
second  part  is  devoted  particularly  to  radioconductors  or  conductors 
which  are  employed  to  emit  energy  in  the  form  of  Hertzian  waves, 
and  is  a  valuable  collection  of  existing  knowledge  upon  this  subject. 

The  third  part  comprises  matter  bearing  particularly  upon  wire- 
less signalling.  It  details  the  various  experiments  which  have  been 
made  with  inductive  systems  such  as  that  invented  by  Sir  Wm. 
Preece,  and  with  various  attempts  to  telephone  from  moving  trains. 
Then  the  various  systems  now  specifically  known  as  wireless  tele- 
graph methods  are  taken  up  and  fully  and  completely  illustrated. 
The  volume  is  particularly  valuable  in  containing  detailed  drawings 
of  all  of  the  circuits  which  have  been  employed,  together  with  the 
designs  used  for  the  various  coherers,  induction  coils  and  decohering 
apparatus. 

The  last  chapter  deals  with  such  miscellaneous  systems  of  sig- 
nalling without  wires  as  are  comprised  in  the  various  photophonic 
experiments  which  are  perhaps  somewhat  more  interesting  than  prac- 
ticable. The  work  is  entirely  descriptive  in  character  and  non- 
mathematical,  but,  as  both  a  historical  and  descriptive  account  of 
the  art  of  wireless  signalling  it  is  very  complete. 


Das  Elektrische  Light  und  die  Elektrische  Heizuxg.     By  Dr. 

Alfred    Ritter    v.    Urbanitzky.      Leipzig:    A.    Hartleben.      226 

pages,  103  illustrations.  Price,  4  marks. 
This  little  pamphlet  is  a  somewhat  popular  exposition  of  electric 
lighting  and  heating.  It  commences  with  a  general  description  of 
the  electric  arc  and  the  elementary  principles  of  arc  lighting.  The 
eflfect  of  the  magnet  upon  the  arc  is  shown  and  data  arc  given 
as  to  the  temperatures  of  the  carbons.  A  historical  description  of 
incandescent  lighting  follows  which  is  chiefly  interesting  in  pre- 
senting the  various  mechanical  details  of  glow  lamps.  In  order  to 
be  up  to  the  times  Mr.  Cooper  Hewitt's  mercury  arc  experiments  are 
briefly  described.  Next  follows  a  chapter  upon  arc  lamp  mechanism 
that  is  somewhat  trite  in  presenting  for  the  reader's  consideration 
the  old  Duboscq  regulator  and  other  antiquated  types.  In  order  to 
justify  its  title  the  last  very  short  chapter  gives  a  brief  resume  of 
electric  heating.  The  work  is  non-mathematic  in  character  and 
popular  in  style. 


KuRZES    Lehrnbuch    der    Electrotechnik.      By    Adolf   Thomalen. 

Berlin:   Julius    Springer.     515  pages,   277   illustrations.     Price, 

12  marks. 
A  condensed  manual  of  electrotechnics  would  be  almost  a  literal 
translation   of  the   title  of  this   volume  and   expresses   its  purpose 
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|ii-rli.i|is  liriici  ilum  ;i  more  elaborate-  iIcmii|iiiiiii.  it  i»  nut  a  jioikfi 
oitiipciuliuiii  ui  riilc!>  and  tallies  like  tlii)'<e  tit  i-'u>ter,  Moiiru  and 
Jamieson,  iiur  is  it  a  general  treatise  on  the  laws  of  electricity,  but 
it  is  something  nii>lv\ay  between  the  two  that  has  no  aiialuKy  in 
English  literature.  There  arc  1(>  parts  or  chapters,  each  of  which 
is  devoted  to  a  particnlar  branch  of  electroteclinics  and  is  intended 
to  be  a  working  iligest  giving  lioih  the  principles  and  data  nioiti 
frequently  desired  in  relation  to  each  of  tin-  ii>|iics.  The  first  chap- 
ter touches  only  elenicntary  principles,  the  second  tieals  with  the 
storage  battery  and  the  third  with  elements  of  magnetism.  It  is 
only  when  chapter  1\'  is  reached  that  the  volume  becomes  inter- 
esting to  any  one  but  an  elementary  student  of  electricity,  and  ex- 
cepting for  the  sake  of  completeness,  the  first  three  chapters  might 
well  have  been  omitted.  In  the  succeeding  ones,  however,  the  book 
amply  redeems  itself,  for  in  the  following  parts,  describing  the  vari- 
ous forms  of  dynamo  machines  and  in  elucidating  the  principles 
which  govern  their  operation  and  their  design  the  book  rises  to  a 
high  level. 

The  author  makes  an  exceedingly  extensive  use  of  vector  dia- 
grams, and  his  explanations  are  some  of  the  most  lucid  that  we 
have  ever  met  with.  The  pages  on  polyphase  systems  will  be  a 
material  aid  to  many  students  who  have  been  perplexed  at  the 
voltage  and  current  rules,  which  are  here  explained  in  the  most 
satisfactory  manner  by  the  aid  of  diagrams  which  are  novel  in  their 
arrangement.  The  latter  part  of  the  work  is  devoted  to  alternating- 
current  motors  and  then  closes  with  some  pages  upon  vectorial 
algebra  and  an  exceedingly  complete  table,  embracing  a  very  wide 
range  of  electrical  equations.  To  the  w'orking  electrician  the  volume 
will  probably  prove  so  valuable  an  aid  that  many  .-Knierican  engi- 
neers will  regret  that  it  only  appears  in  German. 


Power  lu|uipmcni  of  Portland  Mill   in   (j)lorado 
Sprinijs. 


Descriptive   Geometry.     With    Numerous    Problems   and   Practical 

.Applications,  and  a  Quarto  Atlas  of  i8  Plates.  By  William  S. 
Hall.  C.E..  E.M..  M.S.  New  York:  D.  Van  Nostrand  Com- 
pany. 76  pages  and  portfolio  of  18  plates.  Price,  $3.50. 
This  is  a  well-arranged  w-ork  on  the  subject  and  contains  much 
instructive  matter.  The  author  quotes  Auguste  Comte  to  show 
that  descriptive  geometry  is  valuable,  both  for  mental  discipline  and 
for  its  industrial  utility.  Perhaps  the  same  may  be  said  of  some 
other  branches  of  mathematics,  but  not  in  the  same  degree.  For 
example,  it  is  safe  to  say  that  most  persons  do  not  know  that  the 
form  of  the  ordinary  locomotive  cow-catcher  is  a  hyperbolic  para- 
boloid, but  that  such  is  the  case  becomes  apparent  as  soon  as ,  the 
method  of  construction  is  studied.  A  further  study  of  the  book- 
shows  that  several  other  surfaces  and  curves  of  complex  nature 
are  used  in  the  arts,  some  by  design  and  some  as  accidental  results. 
A  machinist  of  the  more  intelligent  class  knows  that  in  turning 
a  taper  by  the  usual  method  he  must  keep  the  point  of  his  tool  on 
a  level  with  the  point  of  the  lathe  center — that  is,  the  axis  of  the 
work — or  the  taper  w-ill  be  hollow  instead  of  straight,  but  he  does 
not  know,  unless  he  happens  to  be  a  mathematician,  that  when  the 
tool  is  "off  the  center"  he  is  turning  a  hyperboloid  of  revolution 
of  one  nappe.  Descriptive  geometry  would  tell  him  this ;  the  in- 
formation, however,  would  be  of  no  importance  to  the  ordinary 
workman,  but  the  man  who  has  work  to  lay  out  ought  to  know  it. 
Descriptive  geometry  is  a  study  of  importance  to  all  who  aim  at 
acquiring  a  technical  education,  and  deserving  of  more  attention 
than  it"'feceives  in  some  courses.  The  work  before  us  is  a  good 
exposition  of  the  subject,  considering  the  limitations  of  one  small 
volume.  It  is  not,  of  course,  a  complete  treatise,  but  it  gives  a 
good  deal  of  information  on  a  wide  range  of  subjects. 


The  Chemical  Publishing  Company,  of  Easton,  Pa.,  will  print 
English  translations  of  the  series  of  monographs  on  applied  elec- 
trochemistry, written  by  authorities  on  the  electrochemical  in- 
dustry, and  edited  by  Victor  Engelhardt,  chief  engineer  of  the 
Siemens-Halske  Company,  Vienna.  So  far  the  following  volumes 
have  been  issued  in  the  German  language:  "The  Electrolysis  of 
Water."  by  Victor  Engelhardt ;  "The  Electro-Metallurgy  of  Chro- 
mium." by  Max  Le  Blanc ;  "The  Arrangement  of  Electrochemical 
Laboratories."  by  H.  Nissenson :  "The  Manufacture  of  Metallic 
Objects  Electrolytically."  by  Dr.  W.  Pfanhauser :  "The  Electro- 
Metallurgy  of  Nickel,"  by  Dr.  W.  Borchers.  The  translations  will 
be  made  by  Prof.  J.  W.  Richards,  of  Lehigh  L^niversity.  president 
of  the  American  Electrochemical  Socieiv. 


Large  users  of  electric 
power  ill  Colorado  are  the 
mills  or  plants  for  the  rc- 
dnciion  of  the  gold  ore 
milled  in  the  Cripple 
Creek  and  other  mining 
districts  of  the  Slate. 
There  arc  three  such  mills 
in  the  immediate  vicinity 
of  Colorailo  Springs  and 
t  h  c  installation  in  t  h  e 
Portland  chlorination  mill 
may  be  taken  as  typical 
for  a  plant  of  that  char- 
acter. 'The  mill  is  located 
on  Bear  Creek,  about  one 
mile  west  of  Colorado  Springs.  It  is  owned  by  the  Portland  Gold 
Mining  Company  and  is  used  for  the  reduction  of  the  low-grade 
gold  ore  coming  from  the  famous  Portland  mine  at  Victor,  45  miles 
distant.     The  ore  is  hauled  to  the  mill  over  the  line  of  the  Colorado 
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FIG.   2. — SYNCHRONOUS   AND  INDUCTION   MOTORS. 

Springs  &  Cripple  Creek  District  Railway,  whose  track  is  seen  in 
the  accompanying  general  view  of  the  works. 

The  present  capacity  of  the  mill  is  three  100-ton   Pierce  roasters. 


FIG.    3. — SYNCHRONOUS    AND   INDUCTION    MOTORS. 

but  another  loo-ton  roaster  is  about  to  be  added.  All  the  machinery 
in  the  mill  is  run  by  electric  power,  purchased  from  the  Colorado 
Springs  Light  &  Power  Company.  A  six-mile  transmission  line 
carries  the  power  from  that  company's  steam  power  plant  north  of 
Colorado  Springs,  to  a  substantial  brick  sub-station  building  at  the 
mill.  Here  the  6,200-volt,  6o-cycle,  three-phase  current  passes 
through  oil-break  switches  to  the  high-potential  switchboard.  Gen- 
eral Electric  lightning  arresters  are  used  to  protect  the  line.  Four 
250-kw  General  Electric  oil-cooled  transformers  (one  being  held  in 
reserve)  step  the  potential  down  to  460  volts  for  the  power  work  in 
the  mill.     Both  primary  and  secondary  circuits  are  delta-connected. 
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The  three  power  panels  of  the  low-potential  gray  marble  switch- 
board each  control  two  power  circuits.  On  the  center  panel  are  an 
indicating  wattmeter  and  an  indicating  voltmeter,  while  on  each  of 
the  two  outside  panels  is  a  recording  wattmeter  for  registering  the 
power  of  the  main  three-phase  power  circuit  before  it  is  distributed 
to  the  individual  feeders. 

There  is  a  total  motor  installation  of  over  1,500  hp.  With  the 
exception  of  two  revolving  field  synchronous  motors  and  two 
variable-speed    motors    all    the    motors    are    three-phase    induction 


FIG.    4. — .SWITCH  liO.AKU,    Tl<.\NSKORMER    HOUSE. 

type,  and  were  all  supplied  by  the  Westinghouse  Electric  &  Man- 
ufacturing Company.  The  motors  operate  on  440  volts  at  7,200  al- 
ternations. In  one  of  the  accompanying  illustrations  are  shown  a 
300-hp  synchronous  motor,  the  largest  in  the  mill,  and  a  7S-hp  in- 
duction motor.  The  synchronous  motor  has  moimted  on  its  ex- 
tended shaft  a  25-hp  induction  starting  motor.  It  is  used  to  drive 
the  rolls  by  means  of  a  belted  shaft,  while  the  75-hp  machine  drives 
in  a  similar  manner  the  three  lOO-ton  roasters.  The  other  syn- 
chronous motor  is  of  200-hp  capacity  and  is  used  to  drive  the  chlori- 
nation  barrels.  For  exciting  the  fields  of  the  synchronous  motors, 
two  115-volt  direct-current  generators  driven  by  is-hp  induction 
motors  are  located  in  the  sub-station. 


FIG.    5. — MOTOR    ON    FREIGHT    ELEVATOR. 

The  other  induction  motors  in  the  plant  are  distributed  as  follows  : 
A  200-hp  motor  driving  the  crushing  department ;  40-hp  driving  the 
fans  for  cooling  the  hearths  on  the  roasters ;  75-hp  for  the  fans  in 
the  barrel  house ;  75-hp  for  operating  an  air  compressor ;  7S-hp  for 
driving  the  concentrating  tables ;  two  40-hp  motors  operating  up- 
right Deane  pumps ;  50-hp  for  driving  the  machine  shop  and  car- 
penter and  blacksmith  shops ;  lO-hp  for  a  roll  in  the  melting  room  ; 
50-hp  for  rolls  in  the  sampling  department ;  lo-hp  on  the  bedding 
floor   for   driving  conveyors ;   75-hp   for   dust-collector  and   screens. 


A  25-hp  variable-speed  motor  is  used  for  box  car  handling  apparatus 
oil  a  trestle.  A  30-hp  variable-speed  motor  has  been  used  for  oper- 
ating a  freight  elevator  at  a  speed  of  300  ft.  a  minute,  the  equipment 
being  of  the  latest  Westinghouse  pattern,  with  automatic  elevator 
controller. 

Water  for  the  boilers  and  other  purposes  is  obtained  from  Bear 
Creek,  a  short  distance  below  the  mill.  There  are  three  pumping 
stations,  the  largest  one  containing  two  Deane  pumps  driven  by 
75-hp  induction  motors.  The  other  two  stations  are  operated  re- 
spectively by  40  and  15-hp  motors. 

For  lighting  the  mill  a  separate  1,100-volt,  single-phase  circuit  is 
used,  this  being  split  up  into  two  iio-volt  circuits  through  two  25-kw 
transformers  connected  in  multiple.  There  are  three  incandescent 
circuits  supplying  about  500  lamps  and  one  arc  circuit  carrying 
Manhattan  enclosed  arcs.  Arc  lighting  has  not  proved  a  success 
in  the  mill,  as  the  dust  and  gas  affect  the  lamps  so  that  they  soon 
get  out  of  order.  The  lighting  circuits  are  controlled  by  one  panel 
on  the  power  switchboard. 

The  electrical  plant  has  run  continuously,  or  practically  so,  since 
it  was  started  up  over  a  year  ago.  When  any  shut-down  has  oc- 
curred, it  has  generally  been  on  account  of  accident  to  the  mill 
machinery  rather  than  any  fault  of  the  electrical  apparatus.  The 
consumption  of  power  varies  from  5,000  to  6,000  kw-hours  a  day, 
the  peak  load  being  about  300  kw  and  the  minimum  load  150  kw. 
The  sub-station  and  electrical  equipment  are  under  the  management 
of  S.  J.  Connolly. 


Planer-Type  Milling  Machine. 


The  Brainard-Becker  Milling  Machine  Company,  Jamaica  Plain 
Station,  is  introducing  a  new  lO-ft.  planer  type  milling  machine, 
shown  herewith.  This  machine  is  built  from  new  designs  and  new 
patterns  and  is  of  very  heavy  construction  for  strength,  rigidity 
and  power,  with  special  provisions  for  ease  of  operation  and  the 
demands  of  modern  milling  machine  practice.  The  spindle  is  made 
of  hammered  crucible  steel,  5  in.  in  diameter,  has  a  threaded  nose 
and  runs  in  self-centering  bronze  boxes,  with  nut  and  check  nut 
to  compensate  for  wear.  The  spindle  carrier  is  very  heavy  and  is 
held  firmly  to  the  upright  by  long  gibs.  It  is  elevated  by  a  screw 
w-ith  adjustable  dials  graduated  to  thousandths  of  an  inch,  artd 
has  a  counterbalance  for  ease  of  operation.  There  are  20  changes 
of  speed  for  the  cutter  spindle  obtained  by  gearing  in  the  main 
driving  cone,  operated  by  clutch  and  lever,  so  that  all  changes  can 
be  made  instantly.  The  table  is  very  heavy  and  is  regularly  built 
with  five  T  slots  lengthwise  and  an  oil  channel  the  full  length  and 
at  each  end.  It  travels  on  fiat  ways  securely  gibbed  and  has  a 
quick  return  operated  by  power  from  a  separate  countershaft.  It 
can  also  be  moved  by  the  usual  hand  wheel.     The  feed  of  the  table 
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is  directly  operated  through  gearing  from  the  spindle  at  ratios  of 
135^  and  27  to  I  by  5-in.  belt  on  a  5-step  cone,  the  diameter  of 
which  is  23  in.  on  the  largest  step  and  13  in.  on  the  smallest,  giving 
a  range  of  feed  through  eight  changes,  from  3/64  to  }i  in.  These 
changes  of  feed  can  be  made  instantly  by  means  of  a  lever,  without 
stopping  the  machine.  The  head  may  be  adjusted  from  either  side 
of  the  machine,  so  that  it  is  not  necessary  to  take  the  cutters  off  the 
arbor  in  order  to  change  their  position  in  relation  to  the  work.  The 
i)ed  extends  to  tbe  floor  and  makes  a  solid  foundation. 
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Hvcrshcd  TcsiiriK  Set. 


It  lias  iiiiuc  ti>  l)c  i'cc'>>Kiii/cU  tliat  the  rctiuiii-mcntn  as  to  tiirthndi 
and  apparatus  f«ir  iiiMilatioii  icstiiiK  wurk  arr  (litTi-rciit  from  llmsc 
cmplo>xd  in  the  past  for  testing  in  connection  with  submarine  cable 
.'uitl  similar  work.  The  a|iparaliis  illiistralcd  in  I-'Ik.  .■  ami  widrly 
kiiDwn  ill  I'airopf  as  l%vrrslird's  testing  set  was  designed  to  inert 
llu)sc  reiiiiirt'iiifnts,  and  in  the  course  of  tlic  past  few  years  its 
spcciali/i'd  fmii-tion  have  received  very  Rcncral  rccnunitinn  aiiviiin 
electrical  men  all  the  world  over. 

The  MvtTshcd  sot  is  an  adaptation  of  tlii'  two-CDil  ohmnieter  com 
tiincd  with  a  portable  hand  dynanin  yicldiiiK  a  continuous  cMrreiil 
at  any  voltage  that  may  be  desired.  The  electrical  principle  is  in- 
tlicated  in  Vig.  i  The  current  from  the  dynamo  /'  divides  at  thr 
ohmmeler  into  two  parts,  of  which  one  (lows  throuKh  the  pressure 
coil  /',  and  constant  resistance  A'  and  tends  to  turn  the  magneti/ed 
needle  ^V  5"  and  index  towards  the  inl'mity  point  on  the  scale,  while 
the  other  fraction  of  the  current  traverses  the  windiiigs  of  the  cur- 
rent coil  M  and  the  leakage  path  .V  through  the  insulation  which  is 
under  test. 

When  there  is  no  leakage  the  current  coil  has  no  field  .uid  the 
needle  is  free  to  lie  in  the  magnetic  axis  of  the  pressure  coil.  The 
index  then  stands  at  the  last  division  on  the  scale,  which  is  accord- 
ingly marked  "infinily."  If  the  insulation  resistance  is  so  low  as  to 
be  negligible,  the  current  flowing  through  the  current  coil  will  de- 
pend only  on  the  volts  and  the  resistance  of  tlic  mrrent  coil  itself. 
The   current    coil    will    now   deflect    the   needle   away    from   "inflnitv" 


haviuK  machine  cut  involute  teeth.  The  winch  handle  is  hinged  so 
that  It  may  be  turned  down  into  a  recess  in  the  box  when  not  in 
utr  .'\  convenient  flexible  connector  is  provided  for  coupling  the 
dynamo  to  the  ohmmeler. 

The  ohmmeler  has  a  very  finely  pivr)ted  astatic  needle  system, 
in:iKueli/ed  by  the  dynamo  current  and,  therefore,  free  from  all  the 
troubles  incidental  to  periiianeiitly  magneli/ed  astatic  needles.  The 
needle  system  is  iititomatically  lifted  o(T  the  jewel  be.-iring  and  se- 
curely clamped  by  the  action  uf  shutting  the  lid  of  the  Ijox.  The 
current  coil  is  wound  with  an  enormous  number  of  turns  of  the 
finest  wire  so  as  to  secure  the  maximum  sensibility.  .\  rme  ninth 
shunt  is  provided  so  as  to  reduce  the  sensibility  ten  times  when  1(jw 
insulation  resistances  are  being  tested.  There  arc  four  terminals  on 
the  ohinmeter.  Two  of  these  serve  for  the  connections  to  the 
dynamo,  and  the  other  two  are  marked  "line"  and  "earth,"  respect- 
ively, and  to  these  the  circuit  which  is  to  be  tested  must  be  con- 
nected. 

To  use  the  apparatus  successfully  calls  for  no  more  than  a  hand 
to  drive  the  dynamo  and  an  eye  to  watch  the  index  of  the  obnuneter. 
There  is  not  a  single  a<ljustmeiit  of  any  kind  to  be  made  beyond 
screwing  two  leveling  on  the  ohmmeter  until  the  bubble  of  a  cir- 
cular spirit  level  stands  central.  There  are  no  calculations  to  be 
made,  for  the  scale  reads  in  megohms. 

A  complete  insulation  test  may  be  had  in  less  than  a  minute  from 
the  start,  and  this  without  any  knowledge  of  scientific  testing.  An 
example  drawn  from  every-day  experience  will  best  illustrate  the 
utility  and   convenience  of  the  apparatus.     A  slnint-motor  armature 
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to  a  position  in  which  the  turning  moments  of  the  two  coils  arc  bal- 
ances. This  point  on  the  scale  is  marked  "zero."  Obviously,  for 
any  given  resistance  in  the  leakage  path  the  index  will  come  to  rest 
at  a  definite  point  between  zero  and  infinity.  Moreover,  if  the  re- 
sistance is  constant  and  independent  of  the  voltage,  the  position  of 
the  index  will  not  be  changed  by  increasing  or  decreasing  the  volts, 
for  if  the  volts  are  doubled,  for  example,  the  currents  in  both  coils 
will  be  doubled  and  their  ratio  remains  unchanged.  Hence  the  angu- 
lar position  of  the  needle  and  index  indicate  resistance  quite  apart 
from  voltage. 

It  should  be  noticed  here  that  this  instrument  is  a  true  ohmmeter 
in  that  it  directly  indicates  the  value  of  the  resistance  under  test  by 
means  of  a  pointer  which  ranges  over  a  scale  of  ohms  and  meg- 
ohms, just  as  an  amperemeter  indicates  amperes,  a  voltmeter  volts. 
and  so  on.  The  word  ohmmeter  is  sometimes  applied,  quite  ille- 
gitimately, to  apparatus  based  upon  the  Wheatstone  bridge  princi- 
ple ;  an  application  of  the  name  which  is  entirely  misleading,  and 
about  equivalent  to  calling  a  potentiometer  a  "voltmeter." 

In  the  present  and  latest  pattern  of  Evershed  testing  set,  the  hand 
dynamo  is  built  after  the  fashion  of  a  modern  continuous  current 
generator.  It  has  a  tunnel  wound  armature,  a  finely  laminated  core 
built  from  stampings  of  best  iron  of  "transformer"  quality,  a  special 
form  of  commutator  w-ith  elastic  roller  brushes  and  roller  bearings 
for  the  armature  axle.     It  is  driven  by  double  ge^ng,  all  the  gears 
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has  been  rewound  and  replaced  in  the  machine.  While  coupling  up 
preparatory  to  running  a  bad  leak  to  frame  is  felt.  The  shop  test- 
ing set  being  at  hand,  the  ohmmeter  is  coupled  to  one  terminal  of 
the  motor  and  to  the  frame.  Half  a  dozen  turns  of  the  hand 
dynamo  are  sufficient  to  show  up  an  insulation  resistance  of  about 
16,000  ohms.  On  lifting  the  motor  brushes  the  insulation  runs  up 
to  several  megohms,  showing  that  the  ground  was  not  in  the  brush 
gear  nor  in  the  field  windings.  The  "line"  connection  of  the  ohm- 
meter is  now  lifted  on  to  the  commutator  and  on  turning  the,  hand 
dynamo  very  slowly  the  ohmmeter  reads  about  30,000  ohms :  on 
gradually  speeding  up  the  dynamo  to  a  high  voltage — 150  volts  or 
so — the  insulation  steadilj-  falls  to  12,000  ohms,  a  result  that  pointed 
clearly  to  moisture  in  the  freshly  varnished  armature  coils.  This 
test,  as  actually  made,  occupied  less  than  two  minutes,  and  in  that 
time  the  leak  had  been  located,  its  extent  measured  and  its  cause 
ascertained  with  a  certainty  that  enabled  the  motor  to  be  started  at 
once  on  load,  in  full  confidence  that  the  leak  was  not  a  local  defect 
on  the  point  of  breaking  down,  but  a  widely  diffused  leakage  due  to 
traces  of  moisture  w-hich  w-ould  dry  out  as  the  armature  warmed  up. 
The  Evershed  testing  set  is  being  manufactured  in  this  country 
by  Messrs.  Queen  &  Co..  of  Philadelphia  and  New  York,  who  have 
placed  on  the  market  a  handy  series  of  ohmmeters  ranging  up  to  50 
megohms,  together  with  a  standard  line  of  hand  dynamos  wound 
for  100.  200,  500  and  1. 000  volts. 
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Financial   Intelligence, 

THE  WEEK  IN  WALL  STREET.— Speculative  conditions  were 
dull  and  prices  had  a  lower  tendency,  notwithstanding  the  easier 
conditions  of  the  money  market  and  the  favorable  crop  outlook.  The 
only  conspicuous  movement  of  the  week  was  the  heavy  decline  in 
United  States  Steel  shares,  which  appeared  to  be  mainly  due  to 
manipulative  efforts  to  depress  that  security.  The  common  stock 
fell  to  203-8,  which  is  the  lowest  figure  on  record.  Tiiis  extreme 
drop  naturally  exercised  an  unfavorable  influence  on  the  market 
at  large.  Apart  from  the  drop  in  steel  shares,  the  market  was 
practically  featureless.  Metropolitan  Securities  and  Metropolitan 
Street  Railway  were  marked  up  on  very  limited  transactions,  whereas 
Brooklyn  Rapid  Transit  was  raided  similarly  with  the  steel  stocks 
and  sold  ofif.  Brooklyn  Rapid  Transit  closed  at  405<S,  being  %  point 
above  the  lowest  of  the  week — the  highest  being  45 J4-  Thirty-nine 
thousand  two  hundred  and  twenty  five  shares  of  this  stock  were 
sold.  Metropolitan  closed  at  114]4,  which  is  a  net  gain  oi  114  points, 
the  sale  aggregating  5,120  shares.  General  Electric  fell  to  162J/2 
and  closed  at  that  figure,  which  represents  a  net  loss  of  H  point, 
the  sales  aggregating  1,150  shares.  The  two  issues  of  Westinghouse 
showed  decided  weakness,  both  closing  with  net  losses  of  4  points, 
the  quotation  of  the  common  being  166  and  that  of  the  preferred 
171.  Western  Union  made  a  net  gain  of  ^^,  closing  at  8^/2.  Ameri- 
can Telegraph  &  Cable  closed  at  183/3,  being  a  net  gain  of  i^  points. 
Following  are  the  closing  quotations  of  September  15: 


NKW  YORK. 


Sept.  8   Sept.  15 

American  Tel.  &  Cable 79  78^ 

\merican  Tel.  &  Tel 132  130 

American  Dist.  Tel 24  24 

Brooklyn  Rapid  Transit  . . .     43^  :I8H 

Commercial  Cable i4.S 

Electric  Boat 13  13 

eaectric  Boat  pfd 38  38 

Electric  Lead  Reduction. .   .       1^  1!^ 

Bllectric  Vehicle iH  5i« 

Klectric  Vehicle  pfd 7  H  8 

BOSTON. 


Sept.  8   Sept.  15 
...  1B2         160 


General  Electric,   . . 

Hudson  River  Tel 

Metropolitan  St.  Ry 112!^      il3?i 

N.  E.  Elec.  Veh.  Tms 

N.  Y.  k  N.  J.  Tel 

Marooui  Tel VA         Ifi 

Western  Union  Tel 83  83 

Westinghouse  com 1C5        155 

Westinghouse  pfd 170        IRO 


Sept.  a   Sept.  15 

American  Tel.  &  Tel     IsaH       131 

Cumberland  Telephone 

Edison  Elec.  lUum 

i>eneral  Electric 

Western  Tel.  &  TeJ  13  12 


Sept.  8   Sept.  15 
Western  Tel.  &  Tel.  pfd.. . .      81M        80 

Mexican  Telephone IH  IM 

New  EnE!laud  Telephone  ...  124  124 

Ma.ss,  Elec.  Ry ilH         20 

Mass.  Elec    Ry.  pfd 7!)H         78H 


PHILADELPHIA. 


Sept.  8   Sept.  15 

American  Railways U\4 

Elec.  Storage  Battery  .  ...  58H  55 
Elec.  Storage  Battery  pfd.  iS'-ii  55 
Elec.  Co.  of  America HH  SH 


Sept.  8   Sept.  15 

Phila.  Traction 95>i         85!^ 

Phila.  Electric  8^  (1 

Phila.  Rapid  Trans WH 


CHICAGO. 


Sept.  8   Sept.  15 

Central  Union  Tel 

Chicago  Edison 

Chicago  City  Ry 170  170 

Chicago  Tel.  Co  

National  Carbon  .     20  20 


Sept.  8  Sept.  15 

National  Carbon  pfd 88  89 

MetropolitanElev.com 

Union  Traction  Hi  5 

Union  Traction  pfd 30 


BROOKLYN  RAPID  TRANSIT.— The  annual  report  of  the 
Brooklyn  Rapid  Transit  Company  for  the  year  ended  June  30  shows 
a  surplus  for  the  year  of  $796.783— or  about  1^4  per  cent,  on  the 
capital  stock.  Gross  earnings  were  $13,280,321  and  net  $5,349,242 — 
an  increase  in  the  former  case  of  $769,699  and  in  the  latter  of  $1,022,- 
517.  The  net  returns  would  have  been  greater  had  it  not  been  for 
unusual  expenditures  under  the  heading  "operation  of  power  plant," 
these  including  $109,337  paid  for  hired  power  and  $283,979  increase 
in  the  cost  of  coal  due  to  the  coal  strike.  The  mileage  of  the  system 
is  251  miles,  of  which  242  is  double-track.  In  addition  there  are 
35  miles  of  siding  and  turn-outs,  making  a  total  trackage  of  530 
miles.  The  passenger  earnings  are  divided  as  follows:  Surface, 
$9,284,157,  an  increase  of  $234,928;  elevated  and  bridge,  $3,802,683, 
an  increase  of  $530,647.  During  the  year  there  was  added  to  car 
e(|uipment  120  open  elevated  cars.  16  open  surface  cars,  34  combi- 
nation surface  cars.  10  freight  gondola  cars  and  2  snowplows.  In 
his  report  President  Winter  says,  among  other  things :  "The  new 
central  power  station  is  progressing  toward  completion  and  is  ex- 
pected to  be  fully  in  operation  with  its  equipment  of  eight  4,000-hp 
engines  in  the  spring  of  1904.  The  causes  of  extraordinary  delays 
in  work  of  this  character  during  the  year  last  past,  and  still  existing, 
are  too  well  known  to  need  explanation.  Four  of  the  eight  engines 
are  in  service  and  work  is  generally  well  advanced,  with  the  excep- 
tion of  boiler  and  steam  fitting  work,  which  is  much  behind  the  time 
set  for  completion.  There  were  installed  and  are  in  operation  in  the 
eastern  power  station  one  new  4,oookp  engine,  with  2,700-k\v  gen- 


erator, and  at  various  sub-stations  six  i,ooo-kw  rotary  converters 
and  eighteen  static  transformers.  Sub-stations  in  Essex  Street  and 
Halsey  Street  were  completed  and  put  in  operation,  and  Sands  Street 
sub-station  well  advanced." 

BELL  TELEPHONE  OUTLOOK.— The  following  is  from  a 
Boston  financial  source :  "The  fact  that  New  England  investors 
have  been  obliged  to  take  practically  all  of  the  $22,000,000  new  stock 
of  the  -American  Telephone  &  Telegraph  Company  after  having 
absorbed  about  $15,000,000  of  the  stock  from  New  York  holders, 
including  the  Morgan  holdings,  makes  the  present  market  for 
American  Telephone  shares  somewhat  limited.  The  American  Tele- 
phone &  Telegraph  Company  is  now  passing  through  the  most 
prosperous  period  in  its  history  and  the  aggressive  and  efficient 
management  of  Mr.  F.  P.  Fish  has  permeated  every  department  of 
the  business.  It  is  unfortunate  that  the  stock  should  sell  at  the 
lowest  price  for  years,  but  it  is  generally  recognized  that  present 
prices  are  the  result  of  general  financial  conditions  entirely  foreign 
to  intrinsic  values.  That  the  stock  sold  at  127,  however,  was  no 
surprise  to  some  leading  interests  in  the  company.  When  the  ques- 
tion of  the  new  stock  issue  came  before  the  board  of  directors 
there  was  considerable  difference  of  opinion  among  the  members  of 
the  board  as  to  the  advisability  of  the  issue  this  summer,  some 
taking  the  position  that  as  the  company  had  $8,000,000  of  cash  on 
hand  it  could  have  borrowed  sufficient  money  for  construction  needs 
to  have  carried  it  through  this  year,  while  other  members  took  the 
position  that  the  Telephone  Company  should  divorce  itself  from 
stock  market  conditions.  At  that  time  one  of  the  influential  directors 
stated  to  the  board  that  if  a  stock  issue  was  made  this  year  the 
stock  would  sell  at  125,  and  it  did  decline  from  above  150  to  127. 
Leading  interests  in  the  Telephone  Company,  however,  were  never 
stronger  in  their  faith  in  the  property  than  at  the  present.  The 
stock  at  133  returns  5.3  per  cent,  upon  the  investment." 

CONDUIT  ENTERPRISES  EMBARRASSED— A  number  of 
companies  engaged  in  the  clay  brick  and  conduit  industry  have  been 
embarrassed  by  the  financial  difficulties  of  Mr.  Raymond  C.  Penfield, 
of  New  York  City.  The  companies  are  the  Brooklyn  Brick  &  Sewer 
Pipe  Company,  the  Standard  Fire- Proofing  Company,  the  Great 
Eastern  Clay  Manufacturing  Company,  the  Standard  Vitrified  Con- 
duit Company,  the  National  Clay  Manufacturing  Company,  and  the 
Manhattan  Brick  &  Terra  Cotta  Company.  It  has  been  ascertained 
that,  in  addition  to  other  liabilities,  Mr.  Penflteld  put  out  notes  to  the 
extent  of  about  $1,200,000  for  the  purpose  of  raising  "working  cap- 
ital," and  no  provision  was  ready  to  meet  them  when  they  began 
falling  due  on  September  8.  All  the  companies  here  and  three 
companies  in  Cleveland  are  involved  as  endorsers  of  the  notes.  Sev- 
eral of  the  concerns  are  doing  a  large  business  and  the  assets  are 
considerable.  The  Continental  Trust  Company  has  been  appointed 
receiver.  We  are  glad  to  learn  from  the  Standard  Conduit  Com- 
pany that  its  business  is  intrinsically  in  splendid  condition,  and 
President  Barnard  informs  us  that  it  will  go  right  forw-ard  in  spite 
of  these  difficulties  arising  outside  its  own  direct  afifairs. 

WESTERN  UNION  FINANCES.— The  Western  Union  Tele- 
graph Company  issues  the  usual  statement  for  the  quarter  ended 
September  30,  1903   (partly  estimated)  : 

1903.  1902.  1901.  1900. 

Net    revenue    $2,400,000         $2,247,174         $1,949,316         $1,703,756 

Bond    interest    286,300  252,530  239,040  239.040 

Balance     $2,113,700         $1,994,624         $1,710,276         $1,466,716 

Dividends    1,217,015  1,217,010  1.217,005  1,217,001 

Surplus     $896,683  $777,614  $493,271  $249,715 

Previous  surplus 13,019,724  10,751,003  9,319,285  8,352,450 

Total    surplus    $13,916,409       $11,528,617         $9,812,556         $8,602,165 

The  actual  returns  for  the  June  30  quarter  were :  Net  revenue, 
$2,007,698;  bond  interest,  $286,300;  balance.  $1,721,398;  dividends, 
$1,217,015;  surplus,  $504,383;  previous  surplus,  $12,515,341;  total 
surplus.  $13,019,724. 

GENERAL  ELECTRIC  ACTIVITY.— A  financial  dispatch  from 
Boston  says :  "While  there  has  been  a  falling  oflf  in  the  booking 
of  new  business  by  the  General  Electric  Company,  leading  officials 
of  that  company  look  upon  the  depression  as  but  temporary.  They 
think  it  is  due  to  monetary  conditions  rather  than  to  timidity  on  the 
part  of  consumers  fearing  a  general  depression  in  business.  They 
believe  that  with  the  crop  movement  well  under  way  monetary  con- 
ditions will  ease  and  business  conditions  improve.  The  General 
Electric  Companv  is  at  the  present  time  handling  a  record-breaking 
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Iiusincs!!.  In  July  aiul  .\uku>I  (lie  i-ompaiiy  iliil  :i  ktuss  Iiusiiicsh 
of  over  $7,500,000,  III  tlie  i;i>l  .ininial  report  of  tiie  (iciicr.il  I'"leclric 
Company  it  was  shown  tluit  net  tnaniifai:turiiiK  prolit>  ainotintcd 
to  JO  prr  cent,  ol  tlu'  Kross.  Upon  tlii?.  basis  tiic  General  ICIectric 
Company  nuisi  liavi-  doiu-  a  net  liiisiness  in  July  and  August  of  about 
$1,500,001),  not   iiiclnilniK   income   from  securities  it  owns," 

DIVIPKNDS,— The  directors  of  the  United  Traction  &  Klectric 
Company  of  New  Jersey  iiave  declaretl  the  reKul.ir  quarterly  divi- 
dend of  !'4  per  cent,  on  the  ca|)ilal  slock,  payable  October  I,  'i'hc 
Savannah  Kleclric  Company  lias  declared  a  regular  semi-annual 
dividend  of  j  per  cent,  on  the  preferred  stock,  payable  October  I, 
to  stockholders  of  recor<l  September  17,  The  Seattle  Ivlectric  Com- 
pany has  declared  a  regular  semi-annual  dividend  of  3  per  cent,  on 
the  preferred  slock  to  stockholders  of  record  September  17.  Direc- 
tors of  the  Otis  h'levalor  Company  have  declared  the  reniil;ir  (|uar- 
terly  dividend  of  I'j  per  cent,  on  the  preferred  stock,  payable  Oc- 
tober 15,  The  (ieneral  h'.lectric  Company  has  declared  a  dividend 
of  $j  per  share,  payable  October  15.  The  Conmiercial  Cable  Com- 
pany has  declaroti  a  (piarlcrly  dividend  of  2  per  cent,  payable  Oc- 
tober 1. 

MISSOURI  l.DISON.— The  Missouri  Edison,  of  St.  Louis,  and 
Union  Klectric  Companies  have  been  consolidated,  taking  the  name 
of  the  former.  The  capital  is  $10,000,000.  .An  injunction  to  prevent 
the  merRer  was  served  too  late. 


Commercial  Intelligence, 


THE  \\'1'"I''K  IN  TR.-\DE. — There  was  a  general  improvement  in 
trade  coiuiitions.  yet  some  irregularity  still  exists.  A  better  feeling 
prevails  with  reference  to  the  outlook  for  the  corn  crop,  the  condi- 
tions in  most  States  having  improved  during  the  last  week.  There 
is  less  activity  in  the  East,  as  indicated  by  advices  from  that  section, 
but  there  are  signs  of  improvement  in  the  cotton  mill  situation.  In 
the  West  lumber  and  building  materials  of  all  kinds  are  active  and 
firm,  but  at  the  East  the  resumption  of  building  operations  at  strike 
centers  has  not  been  sufficient  to  keep  those  markets  strong.  Iron 
trade  is  rather  pessimistic,  buyers  persisting  in  holding  off.  but  the 
reported  declines  in  Northern  and  Western  irons  are  largely  sym- 
pathetic— the  result  of  the  reported  additional  cuts  in  the  Southern 
product.  Other  metals,  notably  tin  and  copper,  have  eased  off.  In 
copper  there  was  nothing  of  interest,  the  business  transactions  being 
of  rather  ordinary  proportions.  The  ruling  quotations  were  13^^ 
to  l3->-^c.  for  Lake,  I3li  to  isVzC.  for  electrolytic,  i2-5^  to  I2%c, 
for  casting  stock.  Railway  earnings  continue  good,  the  increases 
for  August  being  fully  8  per  cent,  over  the  best  previous  years. 
Bradstrcct's  notes  that  collections  showed  a  slight  improvement,  the 
result  probably  of  the  crops  moving  to  market.  Owing  to  the  late- 
ness of  the  crops,  there  is  little  complaint  of  traffic  congestion.  The 
business  failures  remain  about  normal,  as  indicated  by  Bradstrcct's 
figures.  The  number  for  the  week  ending  September  10  aggregated 
165.  against  162  the  week  previous,  and  197  the  corresponding  week 
last  year. 

THE  KELLOGG  SWITCHBOARD  &  SUPPLY  COMPANY, 
through  its  Eastern  District  office,  Keystone  Telephone  Building, 
Philadelphia,  Mr.  Paul  W.  Bossart,  manager,  reports  recent  sales 
as  follows :  Dallas,  Pa.,  200-line  switchboard  and  telephones ;  Tunk- 
hannock.  Pa.,  lOO-Iine  switchboard  and  telephones ;  New  Albany, 
Pa.,  25-line  switchboard  and  telephones ;  Waterside,  Pa.,  25-line 
switchboard  and  telephones;  Alexandria,  Va.,  350-line  switchboard 
and  telephones :  Frenchtown.  N.  J.,  150-line  switchboard  and  tele- 
phones ;  Perth  Aniboy.  N.  J..  200-line  switchboard  and  telephones ; 
Lambertville.  N.  J.,  150-line  sw^itchboard  and  telephones;  Fleming- 
ton,  N.  J.,  150-line  switchboard  and  telephones;  New  Egypt,  N.  J., 
lOO-line  switchboard  and  telephones;  New  Lisbon.  N.  J.,  100-line 
switchboard  and  telephones.  In  addition  to  the  foregoing  list  of 
sales,  the  Kellogg  Company  has  just  secured  orders  for  substantial 
additions  to  the  '"Main"  and  "Race"  exchanges  of  the  Keystone 
Telephone  Company  in  Philadelphia,  amounting  to  five  sections  for 
each  exchange,  making  the  total  present  equipment  of  each  of  the 
above  exchanges  5,200  lines.  The  Kellogg  Switchboard  & 
Supply  Company  has  also  been  awarded  the  contract  for  a 
switchboard  and  telephones  for  Linton,  Ind.  The  contract  calls 
for  an  800-line  switchboard  with  ultimate  capacity  of  3,000,  and 
telephones.  The  directors  of  the  New  Home  Company,  of  Linton, 
compose  part  of  the  board  of  directors  of  the  Knox  County  Tele- 
phone Company,  of  Vincennes,  Ind.  On  account  of  the  satisfactory- 
results  from  Vincennes  they  ordered  an  exact  duplicate  of  the  board 
for  Linton. 


VVKSTIN(;ilOUSF  ELECTRIC  SALES  DEPARTMENT.— 
The  New  N'ork  odiccs  of  the  sales  orguni/aliuii  of  the  Westiiighouie 
I%lcetrie  it  .\l:iiiiif:iitui  mn  C'ompany,  consisting  of  the  New  York 
Sales  DepaitiiK'iit,  I  )i-|)artmcnt  "I,"  the  l'".xport  Department  and 
ihc  (iriieral  ARcnl's  oflice,  have  been  removed  to  the  new  Hanover 
Hank  HinldiiiK,  corner  of  Nassau  and  I'inc  Streets.  The  new  oflices 
occupy  the  entire  seventeenth  floor  of  this  building,  one  of  the 
finest  and  best  c(|uippcd  office  buildiiiRS  in  the  country,  and  where 
every  facilily  will  be  provided,  both  for  the  reprrsrnlativcs  of  the 
company  and  for  the  public  wiih  whom  they  do  business.  The 
mail  address  of  the  several  departments  of  Ihc  Sales  Organization 
in  New  York  will  be  No.  11  I'inc  Street.  The  telephone  number, 
O131  Cortlandl,  remains  unchanged.  The  executive,  financial  and 
stock  transfer  offices  will  remain  on  the  fourth  floor  of  the  Equit- 
able Huilding.  The  present  organization  of  the  Westinghouse 
Electric  &  Manufacturing  Company  has  been  quartered  in  the 
Equitable  Building  since  i88q,  but  the  rapid  and  material  increase 
of  business  has  m.ide  the  above  move  necessary. 

CHICAGO  CONTRACT  FOR  TROLLEY  CARS.— The  con- 
tracts for  too  new  cars  at  a  cost  of  $493,500  have  been  let  by  the 
receivers  for  the  Union  Traction  Company.  (Jeneral  Manager  Roach 
states  that  he  will  al  once  apply  to  the  city  for  permits  to  substitute 
the  overhead  trolley  ff)r  cables  in  certain  streets  on  the  north  and 
west  sides.  Without  the  new  trolleys  the  new  cars  would  be  nearly 
useless,  and  out  of  this  application  for  change  of  power  may  come 
a  clash  between  the  city  and  Judge  Grosscup,  involving  the  inter- 
pretation of  the  "gQ-year  act."  The  new  cars  contracted  for  are 
to  be  40  ft,  long,  equipped  with  air  brakes,  reversible  seats,  large 
windows,  which  practically  make  them  open  cars  in  the  summer, 
and  push  buttons  to  signal  conductors.  They  are  to  cost  $4,935  each, 
the  contracts  for  the  cars  being  let  to  the  St.  Louis  Car  Company  for 
$2,535  eacli.  and  for  the  electric  motors  to  the  General  Electrio 
Company  for  $2,400  each  equipment.  They  are  to  be  delivered  in 
Chicago  before  December  31. 

NOBLESVILLE,  IND.,  POWER  PLANT,— The  Noblesville 
(Ind,)  Hydraulic  Company  is  carrying  out  an  important  enterprise 
in  power  transmission  and  is  already  making  contracts  for  apparatus. 
It  is  utilizing  a  fall  on  the  White  River  and  creating  a  reservoir 
of  about  100  acres.  The  power  thus  developed  will  operate  six 
turbines  of  350  hp  each,  for  which  an  order  has  already  been  given. 
The  National  Electric  Company,  of  Milwaukee,  has  the  contract  for 
generators,  etc..  at  $18,500  for  the  initial  equipment.  It  is  expected 
to  use  the  plant  ten  months  in  the  year,  and  to  furnish  current  for 
lighting  as  well  as  for  industrial  purposes.  The  transmission  is 
about  two  miles. 

ELECTRIC  CAR  TRUCKS.— Mr,  R,  R,  Frazier,  United  States 
Consul  at  Copenhagen,  Denmark,  writes  as  follows:  "A  well-- 
known  firm  of  agents  in  Copenhagen  desire  to  correspond  with  a 
firm  in  the  United  Stales  who  are  in  position  to  furnish  trucks  for 
street  cars  and  steam  cars  in  a  country  foreign  to  both  Denmark 
and  the  United  States,  where  the  government  will  undertake  the  con- 
struction of  new  lines  of  railway,  electric  and  steam.  Trucks  for 
passenger  cars  will  be  required  for  the  electric  lines  and  trucks  for 
passenger  and  freight  cars  for  the  steam  railways.  Letters  for- 
warded to  this  office  in  reply  to  the  above  request  will  be  promptly 
delivered  " 

BALL  ENGINE  ORDERS.— The  Smith  Premier  Typewriter 
Company,  of  Syracuse,  N.  Y,,  has  recently  purchased  a  500-hp  cross- 
compound  engine,  direct-connected  to  an  alternator  from  the  Ball 
Engine  Company,  Erie,  Pa,  The  power  plant  for  the  First  National 
Bank  Building,  of  Chicago,  is  now  being  installed.  The  engines, 
of  which  there  are  four,  are  of  the  vertical  cross-compound  type, 
arranged  for  direct-connection  to  generators,  and  are  300  hp  each. 
The  engines  were  built  by  the  Ball  Engine  Company. 

ELECTRIC  TRAIN  LIGHTING.— It  is  stated  that  electric  light- 
ing is  to  be  substituted  for  gas  on  all  passenger  coaches  on  the  Penn- 
sylvania Railroad.  Every  passenger  coach  now  being  built  in  the 
shops  of  the  company  in  Philadelphia,  Jersey  City,  Altoona  and  Pitts- 
burg is  wired  in  addition  to  having  the  illuminating  gas  installation. 
Several  of  the  Pennsylvania  coaches  have  storage  battery  lighting 
now:. 

ELECTRIC  POWER  IN  BOSTON.— The  Boston  Edison  Com- 
pany reports  1,838  power  contracts,  representing  13,693  hp  connected 
and  9,129  hp  demanded.  There  are  also  on  the  system  motors  equal 
to  6,107  hp  on  "commercial  rates,"  The  motors  are  employed  on 
an  endless  variety  of  service. 

J.  W.  O'BRIEN  &  CO.,  Journal  Building.  Boston,  are  installing 
the  underground  work  at  the  Woman's  Insane  Hospital,  Dorchester, 
Mass.  They  have  also  been  awarded  the  contract  for  underground 
installation  in  conduit  and  cable  by  the  Auxiliary  Fire  Alarm  Com- 
pany. Boston. 
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The  Telephone. 


SOXORA.  C.\I..  Tlie  Sonora  Telciilionc  Company  lias  been  incorporated 
with  a  capital  stock  of  $50,000.     Among  tlic   directors  is  \\  .    E.    IJristol. 

ATLANTA,  GA. — An  independent  longdistance  telephone  line  from  Atlanta 
to  Asheville,  N.  C,  is  to  be  constructed  at  once  by  the  Gainesville  Co  opera- 
tive  Telephone  &  Telegraph   Company. 

BRADFORD,  ILL.— The  Milo  &  Bradford  Telephone  Company  has  increased 
its   capital   stock   from  $5,000  to  $20,000. 

DAHLGREN,  ILL. — The  Dahlgrcn  People's  Telephone  Company  has  in 
creased   its  capital  from  $2,500  to  $5,000. 

\V.\RREN,  ILL. — The  Pitcher  Telephone  Company,  with  a  capital  stock  of 
$7,500,  has  been  incorporated  by  L.   B.   Pitcher  and  others. 

STREATOR,  ILL. — The  fndependent  Telephone  Company  of  this  city  will 
extend  its  lines  to  Aurora  and  Ransom,  and  will  spend  about  $30,000  in  ex- 
tending and   improving  the.  lines   in  this  city. 

WABASH,  IND. — The  franchise  of  the  Central  Union  Telephone  Company 
in  this  city  recently  expired,  and  no  renewal  has  so  far  been  asked. 

INDIANAPOLIS,  IND. — A  summary  of  the  tax  returns  for  telephone  com- 
panies show  a  valuation  of  $11,966,172  in  the  state.  This  is  exclusive  of  real 
estate  and  office  fixtures.  The  tax  board  at  its  final  session  sustained  the 
appeals  of  the  South  Bend  Home  Telephone  Company  and  reduced  its  assess- 
ment from  $100  to  $90  a  mile;  the  Steuben  County  Farmers'  Telephone  Com-  . 
pany  from  $30  to  $20  a  mile;  the  Home  Telephone  Company  of  Elkhart  from 
$170  to  $160  per  mile.  A  reduction  was  also  made  in  the  assessment  of  the 
Merchants'  Mutual  Telephone  Company  of  Michigan  City,  and  of  the  Del- 
aware &  Madison  Counties  Telephone  Company  from  $100  to  $80  a  mile. 
The  appeal  of  the  Citizens'  Company  of  Kokomo;  the  Crown  Point  Telephone 
Company;  the  United  States  Telephone  Company;  the  Chicago  Telephone 
Company  and  the  Home  Telephone  Company  of  Crawfordsville  were  not 
sustained. 

BL'RLIXGTOX,  lA. — The  Iowa  Telephone  Company  will  erect  a  line  direct 
from  this  city  to  Omaha. 

\VH.\T  CHEER,  lA. — The  What  Cheer  Telephone  Company  has  been  in- 
corporated  with   a  capital   stock   of  $5,000. 

DES  MOINES,  lA. — The  New  Montana  Telephone  Company  has  been  in- 
corporated with  a  capital   stock  of  $100,000. 

DES  MOIX'ES,  lA. — The  Des  Moines  Mutual  Telephone  Company  directors 
have  decided  to  purchase  a  switchboard  costing  $95,000. 

DECORAH,  lA. — The  Summer  Telephone  Company,  capitalized  at  $30,000, 
and  owning  about  150  miles  of  lines  and  large  exchanges  at  New  Hampton  and 
West  Union,  besides  several  smaller  ones,  will  pass  under  the  control  of  Vic. 
Stevens,  who  controls  the  Standard,  Interstate  and  Dubuque  lines.  Mr. 
Stevens  bought  of  the  two  chief  stockholders  of  the  company  $18,000  worth  of 
the  stock,   paying  eighty   cents  on   the   dollar. 

COUNCIL  BLUFFS,  lA.— The  Nebraska  (Bell)  Telephone  Company  has 
a  large  force  of  workmen  constructing  the  underground  conduit  system  and 
e.xpects  to  have  the  work  completed  by  the  latter  part  of  the  month.  Plans 
have  been  made  for  a  new  exchange  building  and  contracts  for  its  construction 
will  probably  be  let  shortly.  A  new  switchboard  will  be  installed  with  a  capac- 
ity of  1,200  lines.  The  company  expects  to  expend  about  $135,000  for  the  pro- 
posed  improvements.     The   central  energy   system   will   be  adopted. 

WHITEWATER,  KAN.— The  Whitewater  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $2,500  to  establish  a   local   exchange  here. 

TOPEKA,  KAN.- — The  Missouri  &  Kansas  Telephone  Company  has  ab- 
sorbed the  Kansas  Long  Distance  Telephone  &  Telegraph  Company,  which 
tried  unsuccessfully  to  get  a  franchise  in  Topeka  a  year  ago,  and  is  now  build- 
ing an  extension  in  North  Topeka  to  connect  with  a  new  Kansas  City  toll  line 
which  will  be  in  operation  in  a  few  months. 

M.W'BURG.  KV.  —  .\  telc])lione  line  will  be  built  between  Wbitesburg  and 
Stonega,    Va. 

OWENSBORO,  KY. — The  Rural  Home  Telephone  Company,  of  Davies 
County  has   been   formed;   capital   $25,000.     Directors:   II.   K.   Cole   and  others. 

MIER,  MEX. — A  telephone  line  is  being  constructed  between  this  place  and 
the  town   of   Doctor  Arroyo. 

HOMER,  MICH. — The  Homer  Telephone  Company  has  been  incorporated 
with  $15,000  capital.  The  principal  stockholders  are  B.  F.  Woodbury,  Raymond 
C.  Smith,  E.  D.  Woodbury  and  Roy  D.  Gardner.  Extensive  improvements  are 
contemplated  in  the  plant  involving  the  addition  of  about  fifteen  miles  of  rural 
lines  and  the  use  of  metallic  circuits  throughout. 

DETROIT,  MICH.— It  is  announced  that  the  plant  of  the  People's  Tel- 
«phone  Company,  representing  an  investment  of  approximately  $400,000,  has 
been  sold  to  a  syndicate  associated  with  the  Stromberg-Carlson  Company,  now 
operating  independent  telephone  systems  throughout  the  country.  The  new 
organization  embraces  six  prominent  men  in  other  cities  as  follows:  Eugene 
H.  Satterlee,  president  of  the  Rochester  Home  Telephone  Company,  Rochester, 
N.  v.;  Thomas  W.  Finucan,  general  manager  of  the  Stromberg-Carlson  Tel- 
ephone Manufacturing  Company;  Alfred  Stromberg,  president  of  the  Strom- 
berg-Carlson Telephorte  Manufacturing  Company  of  Chicago;  Arnold  Kalman, 
capitalist,  of  St.  Paul,  Minn.,  and  John  J.  Heim,  president  of  the  Kansas  City 
Home  Telephone  Company,  of  Kansas  City,  Mo.  The  company  has  petitioned 
the  Common  Council  for  a  new  franchise  for  the  purpose  of  operating  its 
lines  in  the  city  and  connecting  with  other  independent  telephone  lines  through- 
cut  the   state. 


WRIGHTSTOWN,  MI.\.\.— The  Hewitt  Wrightstown  Telephone  Company 
has  been  incorporated  and  will  extend  its  line  in  several  directions. 

GLENCOE,  MINN.— The  McLeod  County  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $50,000.  J.  J.  Greaves  and  E.  B.  Greaves 
are  among  the  directors. 

ST.  LOUIS,  MO.— The  Kinloch  Telephone  Company  has  closed  negotiations 
for  a  right  of  way  for  a  line  from  Alton  to  Springfield,  having  procured  fran- 
chises in  almost  every  town  along  the   way. 

ST.  LOUIS,  MO.— By  a  deal  which  has  been  closed  between  the  Kinloch 
Long  Distance  Telephone  Company  of  Missouri  and  the  Buffum  Telephone 
Company  of  Louisiana,  Mo.,  St.  Louis  will  receive  long  distance  connections 
with  a  large  number  of  northeast  Missouri  towns  which  have  not  been  in 
reach  of  telephone  communications  before.  Before  the  end  of  September  the 
Kinloch  Company  will  have  its  wires  into  Jefferson  City,  and  the  extension 
will  be  pushed  West  and  South  as  rapidly  as  possible  until  Kansas  City,  Joplin 
and  Carthage  are  reached.  Wherever  it  is  practicable,  connections  are  being 
made   with   local   branches. 

BEAVER  CROSSING,  NEB.— The  Beaver  Crossing  Telephone  Company 
has  changed  its  name  to  the  Seward  County  Telephone  Company.  It  has  a 
capital  stock  of  $50,000  and  the  incorporators  are  C.  W.  Doty,  H.  C.  John- 
son  and   others. 

FILLEY,  NEB. — The  Home  Independent  Teleplione  Company  has  been  in- 
corporated with  a  capital  stock  of  $3,000.  The  incorporators  are  Charles 
Hughes,  S.  R.  Smith,  C.  R.  Burbank,  Edward  Hughes  and  J.  A.  Barnard, 
all    residents  of   Filley. 

TAMORA,  NEB.— The  People's  Mutual  Telephone  Company  has  made 
great  progress  since  its  incorporation  in  February.  It  has  arranged  with  the 
Stromberg-Carlson  Company  to  connect  with  Seward,  where  the  plant  will 
cost  not  less  than  $15,000  and  will  be  ready  for  service  about  the  first  of 
January,  1904. 

FREMONT,  NEB.— The  Fremont  Telephone  Company  has  asked  the  City 
Council,  through  a  communication  from  the  Commercial  Club  Committee,  for 
permission  to  raise  the  company's  rates,  stating  that  it  is  not  possible  for  it 
to  continue  business  at  the  present  rates  for  service.  The  Council  appointed 
a   committee    of   three   to   investigate    the    matter    and    report. 

NEWARK,  N.  J.— The  Central  New  Jersey  Telephone  Company  has  applied 
to  the  Springfield  Township  Committee  for  a  franchise  to  operate  a  teleplione 
line  in  that  place.  Similar  applications  have  been  made  in  the  counties  of 
Union,  Morris,  Hunterdon  and  Middlesex.  The  representatives  of  the  com- 
pany, which  is  a  new  concern,  claim  that  the  rates  will  be  one-half  the 
patrons  of  the  present  coinpany  are  now  paying. 

TRENTON,  N.  J.— Articles  were  filed  with  the  Secretary  of  State  on  Sept. 
5  merging  the  American  Telephone  &  Telegraph  Company  of  New  Jersey,  the 
New  York  &  Philadelphia  Telephone  &  Telegraph  Company  and  the  Midland 
Telephone  &  Telegraph  Company  into  the  American  Telephone  &  Telegraph 
Company  of  New  Jersey.  The  new  company  has  an  authorized  capital  of 
$130,000  and  is  a  long  distance  branch  of  the  Bell  telephone  system.  The 
officers  arc  Edward  J.  Hall,  Morris  Township,  president;  Edward  P.  Meaney, 
Newark,  vice-president;  Melville  Egleston,  Elizabeth,  secreUry;  James  P. 
Vail,   New  York,   treasurer. 

WATERLOO,  N.  Y.— The  Home  Telephone  Company  will  extend  its  lines 
to  Bridgeport. 

HEMPSTEAD,  L.  I.,  N.  Y.— All  the  wires  of  the  New  York  and  New  Jer- 
sey Telephone  Company,  from  the  city  line  of  Queens,  and  along  Fulton  Avenue 
to  the  Bethpage  Turnpike  in  the  village  of  Hempstead  and  so  on  to  Babylon 
Turnpike,  will  be  placed  underground.     A  subway  is  now  being  built. 

FRANKFORT,  OHIO. — The  Hickman  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5,000. 

JOHNSTOWN,  OHIO.— The  Johnstown  &  Croton  Telephone  Company  has 
increased  its  capital  stock  from  $30,000  to  $50,000. 

CINCINNATI,  OHIO.— The  Butler  County  Western  Telephone  Company 
has  increased  its  capital  stock  from  $5,000  to  $12,000. 

PEEBLES,  OHIO.— The  Adams  County  Telephone  Company  has  been  in- 
corporated, capital  $10,000.     Directors:   E.   Humphreys  and  others. 

LIGHTSVILLE,  OHIO.— The  Lightsville  Telephone  Company  has  been  or- 
ganized by  J.  L.  String  and  others,  the  capital  stock  being  $5,000. 

GERMANTOWN,  OHIO. — The  Germantown  Independent  Telephone  Com- 
pany, Germantown,  has  increased  its  capital  from  $2,500  to  $10,000. 

NEW  LEXINGTON.  OHIO.— The  Sunday  Creek  Valley  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $50,000.  Mr.  DesAntle  was 
chosen  president. 

FORTVILLE,  OHIO.— The  Fortvillc  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000.  The  incorporators  arc  P.  A.  Randall, 
F.    E.    Brown,   J.    H.   Haskell. 

CINCINNATI,  OHIO.— W.  Gilbert  Thompson,  of  Lebanon,  a  heavy  stock- 
holder in  independent  telephone  companies  in  Ohio,  says  that  an  independent 
telephone  system  will  be  in  operation  in  Cincinnati  as  soon  as  mechanical 
arrangements  can  be  completed. 

SPRINGFIELD,  OHIO.— The  Central  Union  Telephone  Company  will  in- 
stall an  exchange  at  Yellow  Springs.  Heretofore  that  village  has  been  served 
exclusively  by  the   Springfield   &  Xcnia  Telephone  Company. 

ST.  MARY'S,  OHIO.— The  St.  Mary's  Telephone  Company  has  adopted  the 
automatic  tefephone  system  for  its  new  plant,  now  in  course  of  construction. 
As  far  as  known  Dayton  and  Columbus  are  the  only  two  cities  in  the  state 
where  the  automatic  system  is  being  installed. 

MEDFORD,  OKLA.— The  Oklahoma  &  Kansas  Telephone  Company  has  in- 
creased its  capital  stock  to  $300,000. 
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Sdl'lll  SIIOKK.  S.  n. W.  C.  Crnlle  tin*  I'mi  Branld  »  fruncliiie  lo  in 
>lall  u   liK'iil   Irlrpluine  (yilriii   licrr. 

ri.AlTK,  S.  1).  -Tlic  I'liiiilr*  MU  Ciiiiiity  Trlriilione  rmiipany  liiit  hern 
fiirmol  to  takr  t>vrr  tlir  loiul   iniitunl  rxclinnur  iiiul  impruvr   II. 

MIJIKRRIN.  \'A.— The  I.iinenlnirg  Teleplinne  Cumpany  ha>  been  orgnnUcd 
licM-  with  Ml.  .\.  M.  Bnu'r,  preiident;  E.  I'.  Wallace,  viirpreiiilcnt;  M.  K. 
(iee,  aecrelnry;  K.  T.  SUplea,  Ireaiurer:   E.  A.  Owen,  munniier. 

ll.ARK.SHURC.  VV.  VA.  The  ContoliJnlecl  Telephone  tompany  of  Clnrki 
burn  iinil  Kairnionl  ha»  ileciiletl  to  extend  it*  hneii  in  W'herlinK,  Uniontown  nnd 
l'ilt«l>nri{,  and   will   at   once   inatull   n   long  dialnncc   (ervice. 

AI..\I.\  CKNTKR,  WIS.  The  C'entral  Wi«ciin»in  Telephone  Conipnny  will 
hnild   11    new    line  to   I'aircliild  at   once. 

.MAinr.N  RDCK,  WIS.  The  Maiden  Rock  \  K.diiile  Telejihone  lompany 
hn«  completed  it*  orgnnKalioM  nnd  elected  oOicer*  at  follow*:  rreaideni, 
Heverly    While;   »ecrelnry.  Olio   Ilolverson:    lrea»nrer,   ll.    Kanglon. 

WAl'S.M',  WIS. — The  Waiisaii  Telephone  Conipnny  wdl  niodcrniie  ita 
plant    and   improve  it  gencrnlly. 

.WOCA,  WIS. — The  Avocn  Telephone  t"oni|inny  linn  »old  its  lines  in  tlu- 
I'nion  Con«>lidnleil  Telephone  Company  .iiid  gave  posaeasion  Sept.  i.  This 
company  owns  and  controls  over  500  inilen  of  lines  nnd  ia  acquiring  more  by 
buying  and  building. 

I..\K.\.\II1C.  WVO. — A  telephone  line  will  he  built  lo  connect  I.,irnniie  .mil 
Iliinnn.  It  will  be  nbout  75  miles  long  and  run  via  Rmk  River.  .\  large 
number   of   ranches   will   be  comiecletl   by   the   line. 


ELECTRIC  LIGHT  AND  POWER. 


SAN  I'R.\.\CISCO,  CAL.  The  South  Yuba  Water  Comp.iny,  which  con- 
trols the  Central  California  Klectric  Company,  operating  three  electric  power 
stations  for  transmission  of  electricity  to  S.-icramcnto  and  other  points,  has 
purchased  of  the  Pioneer  I'lilp  Company  a  large  additional  water  supply.  The 
Towle  it  Rros.  Company  also  sold  its  share  of  the  property,  which  consists 
of  the  large  lakes  of  the  Pulp  Company  in  Lake  X'allcy,  in  Six  Mile  Valley 
and  near  the  Alia  station.  Also  the  water  rights  and  canals  from  the  north 
fork  of  the  American  River,  Canyon  Creek  and  Little  Bear  River.  The  South 
Yuba  Water  Company,  which  already  had  one  of  the  largest  water  systems  in 
California,  will  now  have  an  increased  supply  of  power  water  for  the  plants  in 
Placer  County.  Plans  were  recently  announced  for  a  large  bond  issue  to  pro 
vide  money  to  extend  the  electric  power  and  water  «rystem.  The  Van  Nordcn 
Trust  Company  of  New  York  will  take  the  bonds.  Dr.  Charles  Van  Nordcn, 
of  Sacramento,  is  manager  of  the  Central  California  Electric  Company.  The 
South  Yuba  Company  can  use  its  water  several  times  over  by  running  it  through 
electric  power  plants  and  then  utilizing  it  for  irrigating  and  furnishing  power 
water    for    mining   plants. 

S.\NTI.\GO,  CUn.-\. — Eduardo  J.  Chibas,  Enramadas  baja  14,  Santiago,  has 
organized  a  syndicate  to  build  a  central  lighting  plant. 

WASHINGTON".  D.  C— Gen.  Oliver,  Acting  Secretary  of  War,  has  is- 
sued a  revocable  license  to  the  Great  Falls  Power  Company  to  construct  a 
dam  across  the  Potomac  River  at  Great  Falls,  to  connect  with  tlu-  government 
dam  at  that  point  near  the  itaryland  shore. 

HIGH  FALLS,  G.\.— S.  Grantland,  president  of  the  Towaliga  Falls  Power 
Company,  states  that  improvements  are  contemplated  to  the  extent  of  about 
$300,000.     W.  C.   Whitner,  Richmond,    Va.,  is  engineer   in  charge. 

COLUMBUS,  G.\. — The  Rankin  Realty  Company,  recently  incorporated  with 
a  capitHi  of  $130,000,  will  erect  an  electric  plant  to  furnish  light,  power,  etc. 

HONOLULU,  H.  T. — An  electric  lighting  plant  will  be  installed  in  Hono- 
lulu, H.  I.,  and  operated  in  connection  with  a  new  ice  making  plant  by  the 
City  Market  Company,  which  has  been  incorporated  by  Wong  Leong  and  other 
Oriental    business  men. 

EAST  ST.  LOUIS.  ILL. — At  a  meeting  of  the  stockholders  of  the  Citizens' 
Electric  Light  &  Power  Company  of  East  St.  Louis,  it  was  decided  to  spend 
$50,000  in   improving  the   present  plant. 

CRAWFORDSVILLE,  IND.— At  the  first  meeting  of  the  new  board  of  elec- 
tric light  trustees  the  rates  were  fixed  as  follows:  City  street  lighting  $66  per 
light  per  annum;  commercial  rate  12 J^  cents  per  kw-hour.  The  street  lighting 
rate  is  an  advance  of  $6  per  year  over  the  old;  the  commercial  rate  is  the 
same.  The  board  discussed  ways  and  means  whereby  the  plant  migTit  be  placed 
on  a  paying  basis.  Superintendent  Thomas  has  resigned  and  his  successor  will 
be  selected  from  applicants  passing  the  highest  examination.  The  questions 
will  be  prepared  by  a  competent  electrician  or  professor  of  an  electrical  school. 

MADRID,  IA. — It  is  reported  that  the  Madrid  Light  &  Power  Company 
intends  erecting  an  addition  to  its  power  house. 

DES  MOINES,  IA. — It  is  stated  that  the  Edison  Light  Company  proposes 
to  install  an  automatic  stoker  and  a  chain  grate  at  the  power  station;  also  erect 
a  200- foot  steel  smokestack,  brick  lined;  extend  the  power  dam  400  feet; 
install  six  new  steel  boilers  of  420-hp  each.     Cost,  complete,  $60,000. 

COLDWELL,  KY.— The  Y'oung  Electric  &  Gas  Company,  of  Coldwell,  has 
been  incorporated;  capital  $100,000.  Incorporators:  E.  Y'oung,  John  C.  Gates 
and  M.  J.  Groom. 

SPRINGFIELD,  MASS.— We  are  informed  that  the  Boston  &  Albany  R.  R. 
intends  installing  an  electric  power  plant  in  its  West  Springfield  shops.  A. 
Ames,   Jr.,   is   electrical   engineer. 

PORTLAND,  ME.— The  Boston  Phoenix  Lighting  Company,  of  Portland, 
has  been  incorporated  to  make  and  deal  in  gas  and  electric  appliances;  capital 
$200,000,  of  which  nothing  is  paid  in.  President,  C.  M.  Drummond;  treas- 
urer. W.  G.  Chapman.  Directors:  C.  M.  Drummond,  W.  G.  Chapman  and  J. 
H.  Drummond,  Jr.,  of  Portland;  Chas.  W.  Hulman  and  B.  J.  Noyes,  of  Boston, 
Mass. 


Ilt't  M  A.N'A.V,  Mil  II.  Mayui  Gn'.  II.  lll.uL  i«  irpoiird  inlriralrd  in  llie 
iiKliiUiiig  of  a  municipal  plant. 

I..AKK  CITY,  .MRU.--  Chaa.  Oatruiidrr  hai  Kcurcd  a  lu  year  franclii>e  to 
in»tall  an  riecirit.    light  plant   here. 

WAI)I'..N'A,  MIN.N.  It  ia  atntril  iliiit  the  (  ouiicil  ia  contidcrinu  the  itialulling 
of  iiictrrii   fur  il>  electric  light  cunaumcra. 

S  III. I. WATER.  MINN,— The  Stillwater  Cat  &  Electric  Light  Company, 
nccording  t>i  report*,  contemplntra  iaaiiinK  Ijjo.noo  bondt  to  improve  the  local 
plant  anil    to  bring    powri    from   .\pplc   River    I'alla. 

T.\YI.<»RS  I-'.M.LS,  .MINN.  It  ia  atalnl  that  the  St.  (  r<.ix  Improvement 
(  oinpuny  liaa  about  coniplrted  arranKrniciiU  for  the  purchnae  of  the  power  at 
Tnylora   I'alU  and   expecti  to  atari   work    for   the  development   of   power   there. 

TWO  IIARIIORS,  MINN.--lt  ia  reporlnl  that  the  Crowley  Electric  Com- 
pany, of  Ihilulli,  hut  aecured  the  contract  for  the  new  machinery  lo  l>e  in- 
•■lalleil  at  the  new  village  electric   light  atalion  here.      Probable  coat,   $16,000. 

I'ORSYTII,  MONT.     Crocket  &  Ilium  will  inatall  an  electric  light  plant  here. 

FT.  ASSINMIIOI.NE,  MONT.-nnna  arc  about  to  be  prepared  for  a  joo-hp 
electric  light  plant  to  be  inatallcd  at  thia  poal. 

IIKI.FNA,  .MONT.  The  Itutte  &  Anaconda  Power  Comjiany  ha*  been  in- 
corporated, with  n  capital  of  $100,000,  lo  build  a  power  plant  on  the  .Miaaouri 
River,  near  Helena.  It  ia  hoped  to  develop  25,ooo.hp  and  it  ia  the  plan  of  the 
company  to  furninh  power  lo  Helena,  ISulle,  Anaconda  and  all  intermediate 
poiiila. 

ilEl.l-'..\.\,  .MONT.  J.  F.  Wegncr,  of  Craig,,  haa  filed  a  notice  of  appro- 
priation of  1,500,000  inches  of  the  water  of  the  .Misaouri  River  at  Ox  Dend 
canyon,  near  Ililger's.  It  is  staled  that  he  intends  building  a  dam  an<l  erect- 
ing a  generating  station  to  furnish  power  for  refining,  smelting  and  other 
purposes. 

O.MAH.\,  .\EB.-  The  city  has  contracted  with  the  electric  light  company  for 
special  street  illuminations  for  the  Carnival  of  the  Knights  of  Ak-Sar-Ben,  lo 
be  held  October  i  to  10.  Two  thousand  five  hundred  dollars  will  be  expended 
for  this  purpose.  The  Knights  of  .Xk-Sarlien  pride  themselves  in  being  the 
originators  of  electrically  lighted  floats  and  the  annual  carnival  brings  thou- 
sands of  visitors  lo  the  city.  The  electric  parade  is  a  most  gorgeous  display 
and  is  unsurpassed.  A  floral  decked  automobile  parade  will  be  one  of  the 
attractions  of  the  carnival  week  this  year. 

.\'IOBR.\RA,  NEB. — New  York  parties  are  making  plans  and  specifications 
for  a  water  power  electric  plant  at  Niobrara.  A  franchise  has  been  secured 
and  the  plans  call  for  the  construction  of  a  wing  dam  to  divert  a  portion  of  the 
river  around  the  West  side  of  Niobrara  Island.  A  large  amount  of  power  is 
estimated  to  be  available  and  will  be  transmitted  long  distances  at  high  potential. 
The  company  back  of  the  enterprise  is  known  as  the  .Niobrara  River  Power 
Company.  Two  other  companies  are  making  application  to  the  State  Irrigation 
Board  for  the  use  of  the  river  at  this  same  point. 

TRE.XTON,  N.  J. — The  Stuyvesant  Company  has  been  incorporated  to  con- 
struct and  operate  electric  light  plants,  etc.  Capital,  $25,000.  Incorporators: 
Sanil.  N.  I..evcr,  Rye,  N.  Y. ;  Albert  C.  Watson,  N.  Y.  City,  and  H.  A. 
Bingham,  Oradcll,   N.  J. 

D.'XXSVILLE,  N.  Y.^It  is  reiiortcd  that  the  Dansville  Gas  &  Electric 
Company  has  sold  its  plant  to  the  Mill  Creek  Electric  Light  &  Power  Com- 
pany and   that   the  new   company  will  install   additional   machinery. 

C.AMERON,  TEX.— The  Cameron  Water,  Power  &  Light  Company  has  in- 
creased its  capital  stock  from  $50,000  to  $100,000.  It  is  understood  that  its 
plant  is  to  be  enlarged. 

AMARILLO,  TEX.— The  Amarillo  W'ater,  Light  &  Power  Company  has 
been  incorporated,  with  a  capital  of  $100,000.  Incorporators:  W.  F.  Ramsey, 
John  K.   Brydcs  and  L.   W.  Chase. 

WACO,  TEX.— Bids  are  wanted  Oct.  1  for  electric  lighting  for  a  term  of 
5,  10  and  15  years,  consisting  of  not  less  than  150  arc  lamps  of  9.6  amperes 
each,  enclosed  lamps  6.6  amperes  each.     Allan  D.  Sanford  is  Mayor. 

BE.VUMONT,  TEX.— It  is  stated  that  the  plant  of  the  Beaumont  Ice, 
Light  &  Refrigerator  Company  is  about  to  be  sold  to  Walter  A.  Myrick,  of 
this  city,  and  associates.  If  the  deal  is  consummated  the  new  owners  will 
enlarge   the  electric  light   plant. 

RICHMOND.  V.A.— Bids  will  be  received  Oct.  5  by .  Sol.  L.  Bloomberg, 
President  Common  Council,  for  a  franchise  to  erect  poles  and  run  wires  on 
the  streets  and  alleys  of  the  city,  and  to  construct  conduits  or  subways  there- 
under  for  the   purpose  of   furnishing  electric    light   and   power. 

M.^NCHESTER,  V.\.— The  Committee  of  William  and  Mary  College  is 
reported  to  have  rejected  all  bids  received  for  installing  a  lighting  plant  in  the 
college.  The  appropriation  therefor  is  $5,000.  Prof.  Randolph,  of  the  Vir- 
ginia Polytechnic  Institute,  of  Blacksburg,  is  reported  to  be  a  member  of  the 
committee. 

OLY'MPIA,  W.\SH. — The  Capitol  Commission  has  awarded  the  contract 
for  the  power  and  lighting  plant  for  the  annex  to  Kilbourne,  Clark  &  Com- 
pany, of  Seattle,  for  $10,500. 

WALLA  WALLA,  WASH. — Saml.  Storrow.  engineer,  Los  .\ngeles,  Cal., 
is  preparing  estimates  for  constructing  a  power  plant  on  the  Walla  Walla 
River,  in  Walla  Walla.     Philadelphia  parties  are  interested. 

SEATTLE,  WASH. — Contracts  for  furnishing  material  for  installing  a 
municipal  power  plant  have  been  awarded  as  follows:  To  the  Standard  Under-- 
ground  Cable  Company,  of  Pittsburg,  Pa.,  wire  and  cables,  at  $29,856.  To  the 
Pelton  Water  Wheel  Company,  of  San  Francisco,  Cal.,  contract  for  the  water 
wheels  and  equipment,  at  $13,080.  The  contracts  for  insulators,  generators, 
transformers  and  switchboards  are  still  to  be  awarded. 

RICHL.^ND  CENTER,  WIS.— A  special  election  is  to  be  held  to  vote  on 
the  question  of  issuing  $20,000  electric  light  bonds. 

ABBOTSFORD,  WIS.— It  is  stated  that  C.  W.  Newberry,  of  Crookston, 
Minn.,  is  preparing  to  install  an  electric  light  plant  and  a  telephone  system. 
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The  Electric  Hailway. 


COLLEGE  HILL,  ARK.— The  College  Hill  Light  S:  Traction  Company  has 
been  chartered,  with  $195,000  capital;  E.  K.  Smith,  president;  J.  D.  Sanderson, 
vice-president;  E.  J.  Spencer,  secretary;  J.  L.  Chatlield,  treasurer,  and  1".  U'. 
Offenhauser,  assistant  secretary. 

PALO  ALTO,  C.\L.— The  Towa  Trustees  have  granted  a  franchise  for  an 
electric  railway  to  J.    1".    Parkinson,  of  Palo  Alto. 

SA.\T.\  ROS.\,  L'.\L.— The  Supervisors  of  Sonoma  County  have  sold  to 
Burke  Corhett  an  electric  francliise  over  the  county  roads  leading  from  Pita 
luma  to  Scbastopol  and  then  through  Green  Valley  to  Forestville. 

LOS  ANGELES,  C.\L.— The  end  of  August  marked  a  decided  reduction 
in  the  construction  force  of  the  Pacific  Electric  Railway  Company,  as  most 
of  the  interurban  lines  planned  by  the  company  for  the  present  have  been 
completed.  The  line  to  VVhittier  is  all  completed,  except  the  laying  of 
rails,  which  are  late  in  arriving.  The  poles  are  up,  the  trolley  wire  is  strung 
and  the  roadbed  is   ready   for   the   steel. 

SAN  FR.-\NCISCO,  C.^L.— Representatives  of  the  Standard  Oil  Comiiany 
propose  to  build  an  electric  railway  to  connect  Point  Richmond  with  West 
Berkeley.  The  franchise,  for  which  application  has  been  made,  calls  for  a 
road  from  San  Pablo  via  Richmond,  Barrett  Station  and  Steege  to  West 
Berkeley,  where  connections  can  be  made  with  other  steam  and  electric  lines 
for  San  Francisco.  At  Point  Richmond  the  Pacific  Coast  Oil  Company,  which 
is  a  branch  of  the  Standard  Oil  Company,  has  large  petroleum  refineries, 
the  oil  being  pumped  through  a  300-mile  pipe  line  from  Bakersfield.  Among 
the  promoters  of  the  enterprise  are  John  C.  Black,  superintendent  of  con- 
struction of  the  refineries  of  the  Pacific  Coast  Oil  Company;  E.  A.  Gowe, 
of  the  same  company;  C.  Kinney,  an  electrical  contractor,  and  L.  D.  Dimm. 
a  manufacturer  of  lubricating  oils.  Some  of  the  stock  has  already  been  paid 
in.  The  passenger  business  will  be  taken  care  of  with  high-class  equipment, 
and  there  will  also  be  a  light  freight  and  express  service.  The  electric  power 
for  the  operation  of  the  road  can  be  supplied  from  the  Bay  Counties  trans- 
mission lines.  The  route  will  be  through  a  growing  manufacturing  district 
along  the  bay  shores  of  Contra  Costa  and  Alameda  counties. 

APALACHICOL.V,  FLA.— The  Apalachicola  Street  Railway  Company  has 
been  granted  a  franchise  by  the  City  Council  to  build  a  street  railway  on 
various  streets.  The  incorporators  are  il.  W.  Grady,  John  M.  Fowler,  .An- 
drew L.  Wing  and   Domingo  Cattanetti. 

TIFTON,  GA.- — The  Tifton  &  V'aldosta  Railroad  Company  has  given  notice 
of  application  to  the  Secretary  of  State  for  incorporation.  The  road  will  run 
from  Ocilla,  in  Irwin  County,  to  Valdosta,  in  Lowndes  County,  a  distance  of 
80  miles.  It  is  also  proposed  to  build  an  extension  from  Ocilla  to  Helena,  in 
AVilcox  County,  connecting  there  with  the  Southern  Railway.  It  is  proposed  to 
issue  capital  stock  in  the  road  to  the  amount  of  $10,000  per  mile,  or  a  total  of 
$800,000  for  the  80  miles.     The  general  offices  will  be  in  Ocilla. 

MARSEILLES,  ILL. — The  Illinois  V^alley  Traction  Company  proposes  to 
extend  its  line  from  Marseilles  through  to  Morris  and  Joliet  as  soon  as  the 
road  between   LaSalle   and   Marseilles  is  completed   and   in   operation. 

JERSEYVILLE,  ILL. — The  Union  Traction  Company,  of  Jcrseyville.  has 
been  incorporated  with  a  capital  stock  of  $2,500.  The  object  of  the  corporation 
is  to  build  an  electric  railway  and  furnish  light  and  power.  The  incorporators 
are  A.   O.   .\uten,  June  M.  Rhoades  and  Joseph  W.   Becker. 

E.\ST  ST.  LOUIS,  ILL. — Incorporation  papers  have  been  filed  by  the 
Municipal  Traction  Company,  of  East  St.  Louis.  The  new  company  pro- 
poses to  build  electric  railways  through  the  southeastern  part  of  the  city. 
The  capital  stock  is  $100,000.  The  officers  of  the  company  are  C.  O.  Mc- 
Casland,   president;   C.   G.   Derleth,  vice-president;   P.   J.    Soucy,    treasurer,   and 

D.  H.   ilorrell,   secretary. 

G.\LESBURG,  ILL.— The  Galesburg.  Monmouth  &  Rock  Island  Railway 
Company  has  awarded  part  of  the  contracts  for  constructing  its  proppsed  line 
between  Galesburg,  Monmouth  and  Rock  Island,  and  construction  work  will 
be  begun  at  once.  About  70  miles  of  line  are  to  be  built.  Fourteen  motor 
cars  and  ten  trailers  will  be  operated.  The  general  contractors  are  the 
Arbuckle-Ryan  Company.  The  power  station  will  be  equipped  with  three 
500-kw  alternating-current  direct-connected  generators,  Corliss  engines  and 
Sterling   boilers.      The    officers   of   the    company    are    G.    F.    Duncan,    jiresident; 

E.  Woodman,  secretary   and   treasurer;    S.    L.    Nelson,   manager   and    purchasing 
agent. 

IXDI.\N.\P()L1S,  IXD. — A  new  company,  organized  to  engage  in  building 
steam  and  electric  railroads,  has  been  incorporated  with  the  Secretary  of  State. 
The  title  of  the  company  is  the  Southern  Construction  &  Equipment  Company. 
The  capital  stock  is  $30,000.  The  directors  are  Frederick  Ciine,  Frank  N. 
Fitzgerald,  William  H.  Lacey  and  others.  The  principal  offices  of  the  new  com- 
pany will  be  in  this  city. 

PRINCETON.  IND.  The  Evansville  S:  Princeton  Traction  Company  has 
elected  these  officers:  Joseph  Hestone,  president:  Jonah  Legrange,  vice- 
president;  William  Sontag,  general  manager:  E.  J.  Baldwin,  secretary  and 
general  passenger  and  freight  agent;  Sam  Weston,  treasurer.  The  officers 
were  elected  as  a  board  of  directors.  Perry  Freeman,  of  Indianapolis,  who 
is  a  heavy  stockholder,  is  not  represented.  The  ca|)ital  stock  is  placed  at 
$600,000,  of  which  $50,000  has  been  sold.  The  road  is  completed  from  Princeton 
to    Darmstadt,   a    suburb    of    Evansville. 

BURLINGTON,  lA. — Flans  have  been  made  for  the  construction  of  an 
interurban  electric  line  from  Burlington  to  Keosauqua.  Corporate  articles  have 
been  filed  by  the  Burlington  Interurban  Company,  with  $200,000  capital  stock. 
Carl  Liepold  is  president,  and  J.  W.  Topping,  secretary. 

CED.AR  RAPIDS,  lA.— R.  A.  Wallace,  A.  T.  Averhill,  John  T.  Hamilton 
and    John    M.    Redmond,    well-known    capitalists   of    this    city,    have    made    appli- 


cation to  the  City  Council  for  a  franchise  permitting  them  to  construct  and 
operate  an  entirely   new  street  car  system  in   Cedar   Rapids. 

COUNCIL  BLUFFS,  lA.— The  Council  BlufTs,  Tabor  &  Southern  Railway 
Company  is  projecting  an  electric  line  to  run  from  St.  Joseph,  Mo.,  to  Rock- 
port,  Mo.,  thence  north  to  Sidney,  la.,  from  Sidney  to  Tabor,  from  Tabor  to 
Hillside,  from  Hillside  to  Glenwood,  from  Glenwood  to  Pacific  Junction  and 
from   Pacific  Junction  to  Council   Bluffs. 

BURLI.NGTON,  lA. — The  organization  of  the  Burlington  &  Interurban 
Railway  Company  has  been  completed  by  the  filing  of  articles  of  incorporation 
with  the  Secretary  of  State.  The  articles  state  that  Burlington  shall  be  the 
principal  place  of  business,  and  that  the  authorized  capital  stock  shall  be 
$200,000.  Carl  Leopold,  is  president;  W.  W.  Copeland,  first  vice-president; 
Charles  Blaul,  second  vice-i>residcnt;  Charles  Armknecht,  treasurer;  J.  W. 
Topping,   secretary,   of   Burlington,    la. 

OTTUMW.A,  lA. — The  business  men  of  this  city  are  considering  plans  for 
the  construction  and  operation  of  a  railroad  from  Ottumwa,  in  a  south- 
westerly direction  through  Moravia  and  Corydon  to  Allerton,  to  a  point  on 
the  Southern  Iowa  division  of  the  Rock  Island  in  Wayne  County.  The 
name  of  the  company  will  be  Corydon,  Moravia  &  Kansas  City  Railroad 
Company.  The  promoters  have  not  yet  decided  whether  to  use  steam  or 
electricity  as  motive  power.     The   line  will  be  about  45   miles   in   length. 

HUTCHINSON,  KAN. — The  Commercial  Club  has  taken  up  the  matter 
of  an  interurban  electric  railway  from  Hutchinson  to  Sterling,  through  Nick- 
erson.  President  Charles  Williams  spoke  of  the  proposition  as  being  a 
feasible  one. 

FR.\NKFORT,  KY. — The  Frankfort  Street  Railway  Company  is  preparing 
to  extend  the  line  to  Versailles,  and  has  had  a  new  route  surveyed. 

P.\DUCAH,  KY. — Ground  for  the  power  house  and  transfer  station  for  the 
proposed  electric  railway  between  Paducah  and  Cairo,  111.,  has  been  bought 
at  Bandana,  the  central  point  on  the  proposed  line.  While  full  facts  have 
never  been  given  out  regarding  this  line,  it  is  known  that  the  promoters  are 
Paducah.  Louisville  and  other  outside  capitalists.  Mr.  Pall,  of  Louisville,  is 
interested. 

MERIDIAN,  MISS. — The  Meridian  Light  &  Railway  Company  has  just  com- 
pleted an  extension  to  the  new  Meridian  Female  College  and  the  Meridian 
Male  College.  The  company  is  about  to  rebuild  its  system  entirely  and  has 
ordered  new  equipment.  It  is  also  building  a  new  power  house  which  will  be 
provided  with  double  equipment.  These  improvements  will  cost  about  $200,000. 
They  will  include  the  building  of  new  electric  light  lines  to  the  new  college 
and  the  extension  of  the  East  End  trolley  line. 

ST.  LOUIS,  MO.— The  St.  Louis  &  Valley  Park  Railroad  Company  has 
filed  a  petition  in  the  St.  Louis  County  Court,  asking  for  a  franchise  to  con- 
struct and  operate  an  electric  railway  from  St.  Louis  to  Valley  Park  by  way 
of   Fenton. 

JEFFERSON  CITY,  MO.— The  Excelsior  Springs  &  Missouri  City  Elec- 
tric Railway  Company  has  been  granted  a  certificate  of  incorporation  by 
the  Secretary  of  State.  The  new  company  is  capitalized  at  $200,000.  The  in- 
corporators are  John  W.  Creech,  of  Harrington,  Kan.;  Charles  S.  Curry,  Sid- 
ney P.  Allen,  Elmore  S.  Truitt  and  Willard  E.  Winner,  of  Kansas  City,  and 
Maurice   A.    Wogan,   of  St.   Joseph,   Mo. 

DEC.\TUR,  NEB. — The  survey  of  the  first  section  of  the  Omaha,  Decatur 
&  Northern  Electric  Railway  Company  from  Decatur  to  Tekamah  has  been 
completed. 

OM.\H.A,  NEB. — The  promoters  of  the  Omaha,  Lincoln  and  lieatrice  Electric 
Railway  say  that  construction  of  the  road  will  be  commenced  within  thirty 
days.  The  road  will  run  through  some  of  the  choicest  farm  districts  of  Eastern 
Nebraska.  An  almost  complete  right  of  way  for  the  entire  road  has  been 
obtained. 

TRENTON,  N.  J. — The  Delaware  Traction  Company  has  received  a  fran- 
chise from  the  Ewing  Township  Committee,  and  will  build  from  Trenton  to 
Lambertville. 

NEW.\RK,  N.  J. — It  is  announced  that  the  Public  Service  Corporation  had 
leased  the  South  Orange  and  Maplewood  Street  Railway.  It  is  said  that 
$250,000  was  paid  for  the  line.  The  deal  has  been  under  consideration  for 
some   time. 

II.-\CKENSACK,  N.  J. — The  -Newark  &  Hackcnsack  Traction  Company 
which  operates  from  Hackensack  to  Arlington,  a  distance  of  about  12  miles, 
is  now  owned  by  the  New  York  &  New  Jersey  Railroad  &  Ferry  Company, 
whose  tracks  run  from  Fort  Lee  through  Hackensack  to  Paterson,  with  a 
branch   to    Englewood. 

MINEOLA,  N.  Y. — A  mortgage  for  $1,000,000  has  been  entered  to  the 
Savings  &  Trust  Company,  of  Cleveland,  Ohio,  by  the  Mineola,  Hempstead 
&  Freeport  Traction  Company,  now  the  New  York  &  Long  Island  Traction 
Company.  The  loan  is  for  the  purpose  of  extending  the  company's  lines. 
The  company  now  operates  from  Mineola  to  Freeport,  and  will  soon  have  the 
extension  from  Rockvillc  Centre  to  the  New  York  City  line  finished.  It  also 
operates  a  line  to  Queens  and  contemplates  lines  to  Babylon  from  Free- 
port;  also  routes  on  the  north,  central  and  southerly  sections  of  the  island 
into  the  city  of  New  York,  through  traffic  agreement  with  other  lines  or  its  own. 

YOUNGSTOWN,  OHIO. — Local  interests  are  talking  over  the  advisability 
of   building  an   electric   railway    from    Youngstown   to   Niles. 

YOUNGSTOWN,  OHIO.— The  Youngstown,  Park  &  Falls  Street  Railway 
Company  has  amended  its  charter  so  as  to  be  permitted  to  construct  and 
operate  an  electric  railway  from  Central  Square  in  Youngstown  to  Idora 
Park,  in  Youngstown  Township,  with  lineal  or  lateral  extensions,  as  the 
owners  see   fit. 

NEW.XRK,  OHIO.— Officers  elected  by  the  Newark,  Martinsburg  &  Mount 
Vernon  Traction  Company  are  Edward  H.  Everett,  president;  Dr.  J.  F. 
Sprontz.  vice-president;  John  Chilcote.  treasurer;  Frank  Elliott,  secretary';  Ed- 
ward Kibler,  counsel.  The  company  intends  to  build  immediately.  This  road 
will    complete   the   Cincinnati-Cleveland    line. 
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UKNKVA,  OHIO.-' Survey*  Imvc  lirrii  iimtlc  hrrr  (ur  llir  cleclric  railway 
liclwrrn  Geneva  and  Meadvillr.  The  line,  a»  iiirveyeil.  comet  inio  llir  roiinty 
rail  uf  Picrponl  uiiil  to  Jcllrrion  tlirougli  the  ceiitrr  of  Dcnnmrk.  The  rotd 
will  be  over  privnie  riKliI  uf  way,  cxcc|il  through  the  village*  and  JelTeraon, 
where  it  will  run  the  length  of  Jrflerton  Street,  and  on  to  Geneva. 

COI.UMBl'S,  OHIO.  The  Southrutlrrn  Ohio  Railway,  Light  &  i'ower 
Company,  of  /aneaville,  ha*  been  inioriioratrd,  with  a  ca|>ital  iluvk  of  $iu,ouo, 
by  M.  W.  Hi«»cy,  IC.  K.  Mryrr,  \V.  VV.  Harri*,  N.  I".  Sluirl*  and  I'.  M. 
Kan*lioltoni.  The  company  |irop4iitr*  to  build  an  electric  railway  from  Zane» 
ville  through  Koieville,  Crook«ville  ami  Sayre  to  New  l.rxingloii,  iind  In 
develop  and  aell  electricity   for  light  and  power. 

CI.KVKI..\M),  OHIO. — W.  I'".  Sliinley,  vice  preaidrnl  of  the  IVnniylvaniii 
&  (Miio  Traction  C  uiiipuny.  In  »aid  to  Ik-  intrroted  in  a  plan  to  build  an  electric 
railway  from  Cleveland  to  l'ilt>l>urg.  Mr.  Stanley  want*  a  private  right  of 
wuy  into  the  liearl  of  the  city,  although  the  proposed  line  will  u>r  the  pulilii 
•treel*  for  a  (hort  diitance  and  will  reach  the  Tublic  Square.  It  i*  »aid  thai 
two  routes  have  been  suggested  anil  mrveyed.  One  of  thcni  goes  to  Akron, 
passes  across  to  the  Mahoning  Valley,  anil  then  tlown  to  Pittsburg  over  some 
lines  which  are  already  in  process  of  construction  or  which  nrc  projected  in 
that  territory.  The  other  plan  is  to  have  the  road  built  on  a  private  right  of 
way   direct    from   Cleveland   to   the    Mahoning    N'allcy    piiintH. 

STK.\TI"OKn,  ONT.  The  Council  is  prepared  to  ncgntiali'  wilb  parties 
who   would   be    willing  to   establish   an   electric   railway    here. 

K.WE,  I'A.  The  Kane  Electric  Street  Railway  Company,  Kane,  I'a.,  has 
been  incorporated  with  a  capit.il  slock  of  $24,000.  President,  Thomas  S. 
Cunningham,   Kane. 

HARRISBliRC,  PA.  The  control  of  the  West  Fairview  &  Marysville 
Electric  Railway  has  passed  into  the  bands  of  the  Harrisburg  &  Mechanics 
.burg  Railway.  The  stock  amounts  to  $110,000  all  told,  and  there  is  an  equal 
amount  of  bonds.  The  acquisition  of  this  line  gives  the  Harrisburg  &  Me- 
chanicsburg  Railway  control  of  the  roads  between  Mccbanicsburg,  Camp  Hill. 
White    Hill,    New    Cumberland,    Marysville   and    Harrisburg. 

WESTERLY,  R.  L— The  directors  of  the  Groton-Wcstcrly  Street  Railway 
Company  have  decided  to  ofTer  $200,000  of  preferred  stock  to  the  public  and 
to  engage  counsel  to  present  the  matter  of  public  convenience  and  necessity 
before  a  judge  of  the  Superior  Court.  Senator  Hamilton,  of  Groton,  presi- 
dent of  the  company,  states  that  the  company  is  not  yet  ready  to  consider 
contracts  for  the  construction  of  the  road.  A  committee  consisting  of  Presi- 
dent Hamilton,  A.  H.  Chappell,  Charles  B.  Noyes  and  B.  F.  Williams  has 
been  appointed  to  secure  locations  for  a  power  plant  and  obtain  the  right  of 
way  where  needed. 

MEMPHIS,  TENN. — The  railroad  committee  of  the  City  Council  has  de- 
cided to  recommend  that  a  franchise  for  a  street  railway  be  granted  Fletcher 
R.    Harris  and  associates,  of  St.    Louis,   for  $150,000. 

S.\N  ANTONIO,  TEX.^The  San  Antonio  Traction  Company  contemplates 
building  a  new  branch  line.  The  route  of  the  proposed  line  is  through  the 
heart  of  the  residence  part  of  the  city  which  is  now  without  electric  railway 
transportation   facilities. 

S.\LT  LAKE  CITY,  UTAH. — The  County  Court  has  under  consideration 
the  petition  of  D.  R.  Roberts  for  an  electric  railway  franchise.  Mr.  Roberts 
wants  the  right  to  build  from  Richmond  to  Wellsville,  thus  traversing  the 
county  from  end  to  end.  It  is  understood  that  he  will  next  apply  for  a  fran- 
chise in  Logan  City. 

NEWPORT  NEWS,  VA. — The  route  of  the  projected  Jamestown.  Youngs- 
town  &  Old  Point  Electric  Railway  ha<^  been  determined  upon.  The  line  will 
have  terminals  at  Newport  News  and  Old  Point. 

RICHMOND,  VA. — A  charter  has  been  granted  to  the  Nelson  &  Albemarle 
Railway  Company  to  build  and  operate  an  electric  line  from  the  soapstonc 
quarry  to  the  Southern  Railway,  a  distance  of  six  miles  to  eight  miles.  The 
capital  stock  is  $250,000.  The  incorporators  are  J.  W.  Foster,  H.  L.  Lane. 
D.  J.  Carroll.  F.  V.  Elsom,  D.  H.  Pitts,  J.  G.  Hopkins  and  George  W.  Bostwick. 

TACOMA,  WASH. — The  Tacoma  Railway  &  Power  Company  contemplates 
building  an   interurban  line   to  Sumner  and  Puyallup. 

SPOKANE,  WASH. — A  60-mile  electric  railway  to  run  from  Spokane  via 
Newman  Lake  to  Rathdrum,  then  looping  back  to  Coeur  d'Alene  City  and 
Liberty  Lake,  with  a  spur  to  Steamboat  Landing,  on  the  Fend  d'Oreille 
River,  and  a  branch  to  Harrison,  is  proposed.  Eastern  capital  is  behind  the 
enterprise.  James  Edwards,  a  civil  engineer,  formerly  with  the  Northern 
Pacific,  is  preparing  data  to  be  submitted  to  the  promoters. 

WHEELING,  W.  VA.— It  is  stated  that  in  the  near  future  the  Wheeling 
&  Elm  Grove  Traction  Company  will  build  another  power  house. 

MILTON  JUNCTION,  WIS.— Three  hundred  citizens  have  petitioned  the 
Rockford,  Beloit  &  Janesville  Railroad  Company  to  extend  its  road  to  Milton 
Junction. 


NEW  Industrial  Companies. 


THE  WOLD  ELECTRIC  MOTOR  COMPANY  has  been  incorporated  in 
New  Y'ork  City  to  manufacture  electric  motors;  capital,  $50,000.  Incorporators: 
David   Wold,    Louis   Nashlcy,    Otto   C.    Britsch,  all    New  Y'ork   City. 

THE  ERNEST  J.  WILLIS  COMPANY',  of  Manhattan  Borough,  New  York 
City,  has  been  incorporated  to  deal  in  automobiles  and  electric  and  other 
vehicles;  capital  $75,000.  Directors:  Ernest  J.  Willis,  Caroline  M.  Willis,  Man- 
hattan; William  W.  Myers,  Brooklyn. 

THE  BETTINI  PHONOGR,-\PH  COMPANY,  Manhattan  Borough,  New 
York   City,  has  been   incorporated  to  continue   the  business  of  G.    Bettini;   cap- 


ital   Ijo.ooo,      Iliicctor*:    Gianni    Ilrtlini,    Pari*,    l-'rancc;    William    A.    Abboli, 
Stamford,  Conn.;  hanirl   I*.   Mitchell,  New  York. 

THE  j.  WAKRl-N  (iAY  KLKCTRIC  COMPANY,  of  New  London,  Conn,, 
ha*  liren  incorfiorated  with  a  capital  atock  of  |j,4oo.  It  i*  irrgnnirrd  for  the 
*Ble  of  electrical  •up|ilie*,  the  con*triiclion,  repairing  and  inilulling  of  cicc- 
Irical    machinery    and   equipment    and    the   hu*lne*f  of   lock'*inithlng. 


LEGAL 


INJURIES  I  l<(iM  I'OLES.-  The  full  liench  of  the  •upreme  court,  Judge 
l.iithrop  dinnentiiig,  ha*  decided  in  the  ea*e  of  Jeremiah  Riley  vi.  The  New 
I'ngtand  Tele|)hone  &  Telegraph  Company,  that  corporation*  having  pole*  in 
the  street  are  liable  for  injurie*  caused  by  their  exitlenee  provided  ibe  injured 
prmon  rxerci*e*  due  care.  The  fact  that  the  coinpanie*  are  entitled  by  rea*on 
of  municipal  francliiaeif  to  maintain  audi  pole*  doe*  not  exempt  them  from 
liability. 

TKLKPHONE  LINES  IN  FREMONT,  NEII.  At  Fremont,  Neb.,  on  Auguit 
J7,  Judge  Grimison  rendered  a  decision  in  the  ca«e  of  .Nebraska  Telephone 
Company  v*.  the  City  of  Fremont,  adverse  to  the  city.  The  city  had  at- 
tempted to  »top  the  Nebraska  (Hell)  Company  from  further  extension  of  it* 
lines  in  the  city,  contending  that  the  company  had  no  franchise.  The  telephone 
company  secured  a  temporary  injunction  and  by  this  decision  the  injunction 
has  been  made  perpetual.  The  company  tried  to  show  in  the  trial  that  it  had 
succeeded  to  the  plant  and  franchise  of  the  old  Fremont  Telephone  Com- 
pany. The  decision  of  the  court  is  chiefly  on  the  grounds  that  the  company 
luid  been  allowed  use  of  the  streets  without  objection  for  eighteen  years.  An 
appeal  to  the  Supreme  Court  will  be  made  by  the  city. 

BREAKING  OF  TELEPHONE  CROSS  ARM.— In  an  appeal  to  the  Court  of 
.\ppeals  of  Maryland,  in  Maryland  Tel.  &  Tel.  Co.  vs.  Cloman,  where  in  the  first 
.suit  the  plaintiff,  an  experienced  lineman,  was  injured  by  the  breaking  of  a 
cross  arm  at  the  top  of  a  telephone  pole,  the  lower  court's  decision  in  favor  of 
the  plaintiff  was  reversed.  The  arm  broke  while  plaintiff  was  straining  certain 
wires  upon  it,  by  reason  of  the  existence  of  a  knot  in  the  arm  near  where  one 
of  the  pins  inserted  to  hold  the  insulators  was  placed.  The  defect  was  obscured 
by  paint  and  could  not  have  been  discovered  by  ordinary  inspection.  The  arm 
was  of  the  kind  ordinarily  used,  and  purchased  by  defendant  after  being  painted. 
It  was  held  by  the  Court  of  Appeals  that  such  facts  were  insufficient  to  establish 
negligence  of  defendant  in  furnishing  such  defective  arm  for  use,  and  that  the 
court's  refusal  to  direct  a  verdict  for  defendant  was  therefore  an  error.  In  another 
ai>peal  case  of  the  same  company,  in  an  action  for  injuries  to  plaintiff  by  trip- 
ping over  a  telephone  wire  lying  concealed  in  the  grass  in  the  street,  the  evidence 
was  reviewed  and  was  held  to  be  insufficient  to  justify  a  finding  that  defendants 
owned  or  were  in  control  of  the  wire  at  the  time  of  the  accident. 


PERSONAL. 


MR.  JOHN  H.  BARKER,  for  several  years  with  H.  B.  Coho  &  Co.,  has 
accepted  the  position  of  General  Sales  Agent  for  the  Mechanical  Appliance 
Company  for  all  territory  east  of  Pittsburg  and  Buffalo. 

MR.  C.  O.  BAKER,  JR.,  the  well-known  platinum  merchant,  has  just  re- 
turned from  a  summer  vacation  in  Europe,  greatly  benefited  by  the  change. 
He  met  many  old  electrical  friends  while  on  the  other  side. 

MR.  SETH  H.  DYER  has  resigned  hfs  position  of  electrical  engineer  with 
the  Guanajuato  Consolidated  Mining  &  Milling  Company,  to  accept  the  man- 
agership of  the  Alumbrado  Electrico  (electric  lighting  company)  of  ^lorelia, 
Mexico. 

MR.  W.  S.  B.\RSTOW',  the  consulting  electrical  engineer,  has  removed  his 
offices  in  New  York  City  to  suite  1100-1103  56  Pine  Street.  He  is  about  to 
make  a  trip  to  the  Pacific  slope,  where  he  has  some  important  consultation 
work  on  hand. 

PROF.  C.  P.  MATHEW'S  will  not  resume  his  duties  at  Purdue  University 
owing  to  trouble  with  his  eyes.  The  injury  is  largely  the  result  of  the  work  of 
Prof.  Mathews  in  arc  light  testing,  the  results  of  which  appeared  in  the  ad- 
mirable reports  on  this  subject  made  to  the  National  Electric  Light  Association. 

MR.  CALVIN  W.  RICE,  who  went  abroad  a  few  months  ago  broken  in 
health  has  just  returned  home  from  Europe  in  excellent  trim,  greatly  bene- 
fited by  the  change.  He  pushed  his  travels  as  far  as  Venice,  and  while  in 
England  had  the  honor  of  being  entertained  by  Lord  Kelvin  and  Andrew 
Carnegie. 

MR.  S.  HENRY  BLAKE  has  recently  been  made  engineer  of  arc  lighting 
for  the  General  Incandescent  Arc  Light  Company,  with  headquarters  at  its 
works,  Pittsfield,  Mass.,  succeeding  Mr.  J.  Henry  Hallberg.  resigned,  whose 
assistant  he  has  been  for  over  four  years.  His  most  recent  work  has  been  the 
superintendence  of  the  installation  of  4,500  4  ampere  G.  I.  lamps  in  the  city 
of   Cincinnati,    Ohio. 

MR.  GEORGE  F.  DURANT  and  his  pioneer  work  in  the  development  of 
telephony  in  St.  Louis  come  in  for  appreciative  treatment  in  the  Republic  of 
that  city.  It  was  there  that  the  old  Law  system  received  recognition  and  was 
long  used.  Mr.  Durant  was  and  is  the  general  manager  of  the  Bell  Telephone 
Company  of  Missouri,  formed  as  far  back  as  1879  with  a  capital  of  $400,000.  In 
1878  it  had   15   subscribers.     To-day   it  has   15,000. 

MR.  L.  F.  MAHLER,  formerly  district  manager  of  the  DeLaval  Steam 
Turbine  Company,  at  Chicago,  has  assumed  a  like  position  with  the  Bullock 
Electric    Manufacturing    Company,    with    ofiices   at    1505    Chemical    Building.    St. 
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Louis.  Mr.  M.ilikr  lias  under  Iiis  supervision  the  following  territory:  The 
southern  half  of  Illinois,  Missouri,  Kansas,  Arkansas,  Indian  Territory,  Okla- 
homa,   Nebraska,   the   Dakotas,   and   the   northern   half  of  Texas. 

THORBURNl'AINTER.--The  many  friends  in  the  electrical  field  of  the 
late  Uriah  II.  Painter,  of  Washington,  who  was  prominent  in  many  of  the 
early  electric  light  and  motor  developments,  are  interested  to  note  the  marriage 
of  his  daughter.  Miss  Alice  Elise  Hunt  Painter  to  Mr.  D.  Scott  Thorburn, 
son  of  Sir  Walter  Tliorburn,  M.  P.,  of  Peebles,  Scotland.  The  wedding  took 
place  last  week  at  Elbcron,  N.  J.,  and  was  a  very  fashionable  affair. 

MR.  WILLIAM  IIENGERER,  president  of  the  William  Hengerer  Com- 
pany, which  is  building  the  largest  department  store  in  Buffalo  and  one  of 
the  largest  in  the  world,  arrived  from  Europe  last  week  on  the  Deutschland, 
and  this  week  is  in  New  York  getting  estimates  on  his  plans  for  the  complete 
electrical  plant  and  e(iui[)ment  for  the  new  Buffalo  store.  The  plans  for  the 
electrical  plant  were  furnished  by  a  local  electrical  engineering  firm,  and  the 
contracts  will  be  placed  for  delivery  in  time  for  installing  during  January  next. 

SIR  HIRAM  MAXIM. — A  cable  dispatch  from  London  says:  Sir  Hiram 
Maxim  stated  at  a  meeting  of  the  Maxim  Electrical  &  Engineering  Company 
of  I-ondon  that  he  will  shortly  announce  an  important  invention  which  will 
bring  fortii  more  money  than  anytiiing  he  has  ever  done,  not  excepting  his 
automatic  gun.  He  added  that  he  was  putting  thousands  of  pounds  into  the 
invention,  the  character  of  which  he  will  not  divulge  until  all  the  patents  are 
secured.  The  president  of  the  company  announced  that  the  company  had  the 
patent  for  a  new  boiler,  made  entirely  of  steel,  which  was  more  economical 
in  working  and  cheaper  than  anything  of  the  kind  now  on  the  market. 

PROF.  BYRON  BRIGGS  BRACKETT,  A.M.,  PH.D.,  has  been  appointed 
to  the  chair  of  Physics  and  Electrical  Engineering  at  the  Thomas  S.  Clarkson 
Memorial  School  of  Technology,  Potsdam,  N.  Y.  Prof.  Brackett  is  a  graduate 
of  Syracuse  University  and  received  his  doctor's  degree  from  Johns  Hopkins 
University.  His  teaching  experience  has  been  in  Dickinson  Seminary,  Williams- 
port,  Pa.;  Adelphi  Academy,  Brooklyn,  N.  Y. ;  Eastern  High  School,  Washing- 
ton, D.  C. ;  Electrical  Engineering  Laboratory,  Johns  Hopkins  University,  Bal- 
timore, Md.;  Union  College,  .Schenectady,  N.  Y. ;  Rutgers  College,  New  Bruns- 
wick, N.  J.,  with  which  institution  he  was  last  connected  previous  to  appoint- 
ment to  the  Clarkson  School  of  Technology.  His  practical  electrical  engineer- 
ing experience  comprises  the  inspection  and  testing  of  all  the  cable  manufac- 
tured for  the  U.  S.  Army  during  the  Spanish-American  war  by  the  General 
Electric  Company,  at  Schenectady,  N.  Y. ;  a  year's  work  with  the  late  Prof. 
Henry  A.  Rowland,  of  Johns  Hopkins  University  in  the  development  of  the 
Rowland  Printing  Telegra|ih,  with  considerable  experience  in  commercial  elec- 
trical testing  at  various  times. 


Educational. 


OMAH.'V  Y.  M.  C.  A. — The  Educational  Committee  of  the  Omaha  Young 
Men's  Christian  Association  has  issued  an  announcement  for  its  night  school 
for  men  which  will  open  October  s  and  be  conducted  through  six  months. 
Twenty-three  subjects  and  twenty-one  instructors  are  announced.  Mechanical 
Drawing,  Architectural  Drawing,  Steam  Engineering,  Electricity  and  Teleg- 
raphy will  be  included  in  the  course  of  studies.  Mr.  A.  J.  Collett,  draftsman 
at  the  Union  Pacific  railway  shops  at  Omaha,  will  instrust  the  classes  in  draw- 
ing; Mr.  A.  H.  Fetters,  assistant  mechanical  engineer  at  the  Union  Pacific 
shops,  will  be  instructor  in  steam  engineering;  Mr.  T.  H.  McGrath,  chief  dis- 
patcher for  the  F.  E.  &  M.  \'.  Ry.  Co.,  the  class  in  telegraphy,  and  Mr.  John 
Hay   Kuhns,  electricity. 


tErabe  IRotes- 


NERNST  LAMP. — The  New  York  sales  offices  of  the  Nernst  Lamp  Com- 
pany have  recently  been  removed  from  the  Equitable  Building  to  the  new 
Hanover  Bank  Building,   .\o.   1 1    Pine  Street. 

STANLEY  WATTMETER.— The  September  bulletin  of  the  Stanley  Instru- 
ment Company,  of  Great  Batrington,  Mass.,  is  devoted  to  the  Stanley  record- 
ing wattmeter  for  alternating  current  circuits,  which  is  illustrated  and  described 
in  minute  detail. 

WM.  ROCHE,  manufacturer  of  the  New  Standard  dry  battery,  has  re- 
cently been  compelled  to  enlarge  his  plant  owing  to  the  constantly  increas- 
ing demand  for  his  product.  Mr.  Roche  reports  the  most  successful  season  he 
has   experienced   since    his   start    in   business. 

"MICHIG.'XN  WHITE  CEDAR,"  a  story  in  two  chapters,  is  the  title  of  a 
booklet  that  the  Maltby  Lumber  Company,  of  Bay  City,  Mich.,  cedar  dealers, 
is  sending  out  to  all  its  customers.  Considerable  information  and  some 
rather  instructive  pictures  are  contained  in  the  folder,  which  it  will  be  glad 
to  send  to  any  one  interested  in  the  purchase  of  cedar  ties  or  poles. 

SPRINGS. — The  Wallace  Barnes  Company,  Bristol,  Conn.,  has  recently  is- 
sued a  new  catalogue  of  the  very  extensive  line  of  small  springs  manufac- 
tured by  it.  The  list  includes  springs  for  motors,  phonographs,  clocks,  etc., 
and  spiral,  hinged,  tapered  and  many  other  forms.  Some  very  clear  illustra- 
tions show  the  many  kinds  of  springs  produced  by  this  company.  The  cata- 
logue  is   accompanied   by   a   new   stock   sheet. 

THE  II.  T.  PAISTE  COMPANY,  of  3101  Ludlow  Street,  Philadelphia,  has 
about  completed  the  general  distribution  of  its  new  catalogue  No.  10.  Therein 
it  has  listed  besides  its  line  of  general  supplies,  all  of  its  most  recent  specialties, 
exclusively  "P-K."  It  particularly  desires  that  none  of  the  trade  be  without  a 
copy  of  its  catalogue,  which  it  considers  practically  a  "Directory  of  Electrical 
Supplies."     The  copies,  of  course,   are  free  and  a  postal  will  bring  one. 

INTERCOMMUNIC.\TING  TELEPHONES.— The  Stromberg-Carlson  Tel- 
ephone Manufacturing  Company  has  just  issued  a  neatly  gottcn-up  pamphlet 
on  its  central  energy  intercommunicating  telephone  systems.  It  includes  some 
fine   illustrations  of  the  apparatus   comprising   these   systems,  and  tells  some  of 


their  features  and  advantages.  On  the  front  cover  is  the  significant  statement 
that  "With  a  telephone  at  your  right  hand  your  department's  at  your  com- 
mand." 

WAGNER  POLYPHASE  WATTMETER.  The  Wagner  Electric  Mfg. 
Company,  of  St.  Louis,  Mo.,  is  placing  on  the  market  a  polyphase  wattmeter 
in  two  forms — portable  and  switchboard.  The  same  company  is  also  manufac- 
turing a  portable  alternating  current  ammeter,  which  is  particularly  applicable 
for  determining  the  loads  carried  by  transformers.  It  is  supplied  with  a  scries 
transformer  having  leads  30  feet  long,  and  so  arranged  that  the  small  trans- 
former can  be  slipped  over  the  lighting  transformer  leads  without  disturbing 
them   in    any    way. 

STURGESS  WATER  WHEEL  GOVERNORS.— The  Sturgess  Governor  En- 
gineering Company,  of  West  Troy,  N.  Y.,  has  just  issued  a  new  edition  of  its 
catalogue  on  water  wheel  governors,  which  have  lately  been  brought  to  the 
attention  of  the  public  through  the  columns  of  the  technical  press.  All  the 
movements  in  this  governor  are  produced  by  fluid  pressure,  which  may  be 
either  oil  or  water,  the  former  for  low  heads  and  the  latter  for  heads  of  more 
than  100  feet.  The  pamphlet  is  well  illustrated  and  there  is  a  great  amount 
of  interesting  data  in  it. 

THE  AVA  CHEMICAL  COMPANY.— Announcement  has  been  made  at  the 
business  office  of  the  Ava  Chemical  Company,  of  New  York,  that  arrange- 
ments will  be  made  with  local  druggists  for  the  sale  of  certain  of  the  products 
of  the  Chemical  Company  at  once.  Preparations  for  the  opening  of  a  large 
number  of  laboratories  have  been  steadily  in  progress  and  within  ten  days  the 
first  outside  of  New  York  will  be  opened.  Others  will  be  opened  thereafter  as 
soon  as  possible.  The  factory  to  be  built  by  the  Ava  Chemical  Company  at  Niagara 
Falls  in   the  near   future   will  be  among   the  earliest   completed. 

THE  WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of  St.  Louis,  an- 
nounces that  owing  to  the  constant  growth  of  the  business  during  the  past  ten 
years  it  has  found  it  advisable  to  increase  its  cash  capital  and  divide  its  busi- 
ness into  two  parts.  That  portion  of  the  business  relating  to  electrical  supplies 
and  its  good  will  and  stock  of  goods  has  been  sold  to  tlie  Wesco  Supply  Com- 
pany. The  other  part  of  the  business,  that  of  railway  supplies  and  the  building 
of  electric  light  plants  and  electric  railways,  will  be  retained  and  will  here- 
after restrict  itself  to  this  branch  of  the  business.  .Note  of  this  change  has 
already   been    made   in   these   columns. 

ELECTRIC  APPLIANCE  COMPANY.— The  general  supply  catalogue  No. 
20  is  just  from  the  press  of  the  Electric  Appliance  Company,  Chicago.  This 
catalogue  is  a  most  attractive  one  in  appearance  and  in  completeness  and  ar- 
rangement is  fully  up  to  the  standard  of  others  issued  by  this  hustling  house. 
It  lists  many  new  articles  never  before  shown  in  a  supply  catalogue  and  all  out- 
of-date  items  have  been  eliminated.  This  large  volume  with  the  loose  leaf  dis- 
count book  accompanying  it  should  be  in  the  hands  of  every  electrical  buyer. 
The  company  will  take  pleasure  in  sending  a  copy  by  prepaid  express  to  anyone 
in  the  trade  who  has  been  overlooked  in  the  distribution. 

RAILWAY  SHOP  EQUIPMENT.— The  Crocker-Wheeler  Company,  of  Am- 
pere, N.  J.,  has  just  issued  in  handsome  pamphlet  form  of  32  quarto  pages  and 
cover  the  illustrated  description  of  the  new  shops  at  Collinwood,  Ohio,  of  the 
Lake  Shore  &  Michigan  Southern  Railway.  In  these  shops  there  is  a  very 
complete  Crocker- Wheeler  lighting  and  power  plant  of  about  1,200-hp.  The 
motor  equipment  is  large.  Individual  direct-connected  motors  were  installed 
on  about  three-fourths  of  the  machine  tools,  and  the  others  were  put  into  sev- 
enteen groups,  each  with  its  line  shaft  driven  by  a  separate  constant  speed 
motor.  The  Crocker-Wheeler  system  of  multiple-voltage  speed  control  is  used. 
The  pamphlet  is  full  of  interesting  jiow-er  data  as  furnished  from  this  ideal 
plant. 

WOOLLEY  FOUNDRY  &  MACHINE  WORKS,  Anderson,  Ind.,  issue  a 
neat  descriptive  and  illustrative  catalogue  in  regard  to  their  Burger  gas  and 
gasoline  engines.  These  are  of  simple,  durable  form.  The  igniter  is  a  remov- 
able plug  fitted  to  a  hole  communicating  to  the  upper  part  of  the  cylinder 
where  the  richest  gases  locate,  thus  ensuring  perfect  ignition.  The  plug  is 
seated  at  its  inner  end,  and  current  is  derived  usually  from  a  magneto  on  the 
engine  bed.  One  type  of  the  engine,  the  Hit  or  Miss,  has  a  centrifugal  gov- 
ernor, and  the  automatic  type  is  equipped  with  the  Rites  inertia  governor  of  the 
single  weight  type.  All  the  Burger  engines  are  equipped  with  a  pump  at- 
tached to  the  engine  bed,  operated  by  the  engine,  with  which  the  gasoline  is 
drawn  from  the  distant  storage  tank.  The  indicator  cards  shown  are  ex- 
cellent. 

PIPE  JOINT  COMPOUND.— In  a  neat  booklet  issued  by  the  Joseph  Dixon 
Crucible  Company  is  told  an  interesting  little  story  about  an  attempt  to  remove 
a  plug  from  a  steam  pipe  which  refused  to  budge  because  Dixon's  graphite 
pipe  joint  compound  had  not  been  used,  the  old-fashioned  red  lead  compound 
having  been  applied  instead.  Dixon's  compound,  it  is  stated,  makes  joints 
absolutely  tight,  and  they  can  be  easily  separated  at  any  time.  This  graphite 
compound  is  highly  recommended  for  use  on.  surfaces  that  are  in  contact,  and 
where  it  is  necessary  that  they  shall  not  stick.  Besides  that  the  compound,  it 
is  stated,  prevents  rusting.  Gaskets  rubbed  with  the  compound  can  be  easily 
removed  and  used  over  again.  Every  one  interested  in  steam  fitting  and  en- 
gineering can  get  a  copy  of  this  booklet  by  addressing  the  company  at  Jersey 
City,   N.  J. 

ELECTROMAGNETS.— The  Varlcy  Duplex  Magnet  Company,  Providence, 
R.  I.,  has  issued  a  very  interesting  catalogue  which  contains  illustrations  of 
many  of  the  different  varieties  of  electromagnets  manufactured  by  it.  Among 
the  magnets  shown  arc  spark  coils,  solenoids,  medical  coils,  switchboard  mag- 
nets, field  magnets,  ringer  magnets,  induction  coils  for  telephones,  fan  motor 
coils,  etc.  An  interesting  illustration  is  that  showing  the  automatic  winding 
machines  for  the  manufacture  of  telephone  magnets  made  of  either  bare  or 
insulated  wire.  These  machines  have  a  capacity  of  30,000  per  day.  Views  of 
other  machines  are  shown.  Besides  the  illustrations  above  referred  to  there 
are  a  couple  of  curves  showing  the  relations  of  ampere-turns  and  air  gap  to 
the  pulling  force.  The  company  manufactures  magnets  for  every  purpose  to 
which  electromagnets  are  applied.  The  catalogue  is  neatly  designed  and  is 
printed   in   black   and   orange. 
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r.MllClt   SIAII.S    l'All..\r.s    ISMI-.l)   Sl'.ri  I.MII1.K   M.    muj. 
[Cuiidiii'Iril   liy    Will.    A.    Kioriilmuiii,    rutriil    Attoriiry,    1411    Niiinau    Si.,    N.    Y.I 
7J7,g«;.       la.KLlHU     lOMU  (TOK    .Mnl.DINd;    Si.lnry    .M.    Ilurk,    IMiilmlrl 
|ihiii,     I'll.       .\lM''    lilrd    .\))ril    JS>    i*i*K\-       I  lie    uiotivr*    ill    Ihr    iiuilijiiig    lirr 
iiiailr    iiiiilrrcul    m    iluvrliiilril,    irn   dial    wlirii    llir    wire    in   plairtj    tlicrriii    in 
tt  tiK'iiK  ilirrcliKii,  it   will  rnnnifr   with  the  ■lilm  iif  tlir  ki<">^'<'   aikI   lir  lirlU 
tlirii'iii  rvrn  ulirn  tlir  iiuililiiiu  la  apiilirtl  tu  tlir  i-rilinK.      (Uatcil  .Srpl.    1.) 
7J8,|(.7.      AllnMOilll.K    (■OMUllJl.lNc;    Ml.lllAM.SM;    Uroiur    II.    Diiy, 
llailliiKJ,  liiiiii.      .\|i|''   '''•^'1  .!■'"•    "'.    "Ji".).      A   hokiiiK  ilrviic    (m    llic  biakc 
I'd  ii^irriitin    Willi    II   cm  mil    nwiU'li    uhnrliy    the    liukiiiu   iif    Ilir   lirukc    ill    il> 
appliril    ponitioii   prrvnils   llir    iipplit-ation   i>f   puwn    lu   ihc    motor. 

rjK,i7j.  MOTOR  lOM  KOI.I.l.\(;  MKCllANISM;  (.harlrii  K.  Kiincn,  (hi- 
caiEii,  111.  App.  lilnl  .'Nt'pl.  jj.  i^uj.  A  tluid  inriliiiin  uiiilrr  the  i'onlrol  of 
circlrically   oprralnl    iiiriliiiiiiiiiii   is  inrcl   tu  ai'liiair  the  coiilrulliii||  nwitchct. 

7JH.188.  SKl  (>M).\1<Y  ItATTlCkY;  Ccorgc  K.  Hatch,  Quiiicy,  Mas».  App. 
lilcil    I'd).    1,1,    iSijg.      (Sec  paRc  48.".) 

738, .-94.  LAMP  SOI  KKT;  Walter  A.  Church,  HiiiKhiinilon,  N.  Y.  App.  tilc.l 
Oct.  18,  igoj.  Tlir  purln  »(  the  socket  are.  of  peculiar  shape  and  housed 
witliiii  a  solid   Mock  of  insulating  material  made   in   two  parts. 

7j8,joj.  SICNAI.  TUANSMITTI.M".  SYSTKM;  Kdward  It.  Kllicotl.  Chi 
cago.  111.  .\pp  tiled  lati.  i,t,  igo.*.  .\  master  circuit  contains  a  trans- 
miltiiiK  key  and  a  scries  o(  niasnels,  each  of  which  operates  a  key  in  a 
siKiial  circuit.  t<y  a  suitable  device  any  of  the  signal  magnets  can  be 
made  inoiirralive. 

7j8.jo^.  TKOI.I.KY  roR  KI.KCTRIC  RAIIAVAYS  IIAVINT.  OVKRIIKAD 
WlKKS  IDK  Srri'l.V  ok  (.UKRKNT:  Amedee  I'ayol.  liordeaux,  Irance. 
.\pp.  Tiled  June  .'8.  looj.  .\  fork  is  pivoted  near  the  trolley  wheel  ami 
can  be  thrown  upward  by  pulling  on  the  rope,  to  help  guide  the  wire  into 
the   groove   of   the  wheel. 

718.113.      TROCKSS    01     I'UomUMNd    ACTIVF.    MATERIAL    AND    ELKC 
TkODKS   FOR   ST0UA(;1".    ISATTKUIKS   AM)    rKODUCTS  TlIEREUl"; 
Oliver   r.    I'ritchle,  lUnver.  Colo.      App.  lilcil   Ian.  7,    190.1.     (Sec  page  482.) 

738..1M.  APPARATUS  I-OU  PRODUCING  ACTIVE  MATERIAL  AND 
ELECTRODES  FOK  STORAGE  liATTERIES;  Oliver  P.  I-ritclile,  Den- 
ver.  Colo.      App.    tiled  .Ian.    7,    1903.      (See  page  482.) 

738. 3J"-  ORE  SEPARATOR;  Conrad  T.  Lancaster,  East  Liverpool,  Ohio. 
App.    tiled   Oct.    JO,    igoj.      .\   device    for   removing   iron    particles    from    fire 


7.i7.ow7.--i-.ieclric    Conductor    Molding. 

clav.     The  pulverized  clay  is  passed   between  magnetized  corrugated   plates 
and  the  metal  particles  adhere  in  the  re-entrant  angles  of  the  plates. 

738,333.  CONTACT  MAKER  FOR  ELECTRICAL  SIGNS;  Conrad  F.  Lan- 
caster,  East  Liverpool,  Ohio.     App.  filed  Oct.  20,   1902.      Details. 

738,39-'.  RHEOSTAT;  Walter  \".  Ash.  Perth  Amboy,  .N.  .T.  App.  filed  Jan. 
2,  1903.  A  rheostat  containing  controllable  resistances  for  both  the  arma- 
ture and   field   of   a   shunt   motor. 

738,393.  APPARATUS  FOR  REMOTE  CONTROL  OF  ELECTRIC  MO- 
TORS; Walter  \'.  Ash,  Perth  Amboy,  N.  J.  App.  filed  Jan.  2,  1903. 
Solenoids  arranged  each  side  of  the  controlling  arm  can  be  energized 
from  a  distance    to  move  the  arm   either   to    the    right   or   left. 

738.426.  ELECTRIC  ARC  LAMP;  Charles  E.  Foster,  Streatham,  England. 
App.   filed  July   5,   1902.      Details. 

738.427.  PROCESS  OF  PRODUCING  ACTIVE  M.VIERIAL  AND  ELEC- 
TRODES FOR  STOR.\GE  BATTERIES  AND  PRODUCT  THEREOF; 
Oliver  P.  Fritchle,  Denver,  Colo.  App.  filed  March  18,  1903.  (See 
page  482.) 

738,437-  APPAR.'VTUS  FOR  CHANGING  CHARACTER  OF  ELECTRIC 
CURRENTS;  Noah  S.  Harter,  Cherokee,  la.  App.  filed  May  27,  1903. 
Details  of  a  pole  changing  switch  for  sending  rapid  changes  of  polarity 
or   pulsations    from   a   continuous   current   generator. 

738,442.  BOILER  AL.VRM;  William  C.  Heitkamp,  Pleasantridge,  Ohio.  App. 
filed  June  23.  1902.  A  float  in  the  boiler  carries  a  rack  engaging  with  a 
gear  wheel  which  moves  an  external  indicator  to  show  the  level  of  the 
water.  The  index  of  the  indicator  closes  an  alarm  circuit  at  predetermined 
points    in    its    travel. 

738,468.  LOCOMOTIVE  ENGINEERS  ALARM:  Edward  McClintock,  Mer- 
rian  Park,  Minn.  App.  filed  Feb.  5,  1903.  Signal  rails  are  arranged  in 
blocks  along  the  main  rails  and  co-operate  with  special  trucks  earned  by 
the  trains,  so  as  to  afford  intercommunication  between  signal  mechanisms 
on  the  trains. 

738,478.  BRUSH  FOR  ELECTRIC  MACHINES;  Cornelius  R.  Phillips,  Phil- 
adelphia, Pa.  App.  filed  June  12,  1903.  A  carbon  brush  having  chambers 
for  a  lubricating  material,  the  latter  percolating  through  the  pores  of  the 
material    to    the    working   face   of   the    brush. 

738.480.  REGISTERING  APPARATUS;  Anton  Pollak.  Budapest,  Aujtria- 
Hungary.  App.  filed  July  2,  1902.  A  ray  of  light  projected  to  the  indi- 
cator from  the  original  source  of  light  is  projected  from  a  moving  point 
so  that  the  movements  of  the  ray  from  the  indicator  may  be  recorded  in 
successive  lines  like  an  ordinary  written  page.  The  apparatus  is  used  in 
rapid  telegraphy  where  the  record  is  made  on  a  sensitized  strip. 

738,489.  ELECTRIC  SIGN;  Bert  E.  Salisbury,  Syracuse,  N.  V.  App.  filed 
Dec.  30,  1902.  The  receptacles  are  cylindrical  and  occupy  circular  holes 
in  the  face  of  the  sign,  the  back  of  each  receptacle  having  binding  screws 
so   that   the   two   wires   of  the  circuit  can   be   readily   attached. 

738.519.  ELECTRIC  SWITCHBOARD:  William  F.  Bossert,  Utica,  N.  V. 
App.  filed  July  17.  1903-  The  cross-connecting  bars  have  sockets  adapted 
to  receive  an  ordinary  screw-threaded  fuse  plug  which  fits  therein  to  afford 
a    low    resistance    contact. 

738.325.  TELEGRAPHIC  TRANSMITTER;  Joseph  P.  Conway.  Los  An- 
geles, Cal.  App.  filed  Aug.  15,  1902.  A  series  of  key  levers  each  of  which 
carries  notches  that  are  arranged  to  make  and  break  the  circuit  in  ac- 
cordance with  Morse  characters  when  the  lever  is  pressed  by  the  finger. 

738.545.  CORD  TIP:  William  Kaisling.  Chicago.  111.  App.  filed  Tune  6.  1902. 
A  metal  sleeve  clamps  the  covering  of  the  wire  and  is  then  inserted  in  a 
tubular  portion  of  the  tip  where  it  is  held  by  solder. 


7j8.iiv«  AUKiM.MU  SWIllll  IIA.NDI.I-.  I-OK  KLtL  I  KICAI.  TOOLS; 
Jttiiie»  I,  Ayn,  (  iiiiibriiliir,  Ma»>.  App.  Iilcd  April  14,  lyui.  A  quick  act- 
inu  »wilch  III  ihe  haiullc  of  a  •oldcring  iron  or  irimiliir  tool,  m  cunilruclcd 
that  llie  o|iriiili>r  m  not  comprllrd  to  rctuin  a  tiglil  grip  of  the  handle  lu 
prevent    the    Bwilcti    fioiii    opening. 

7J«.6"i.  (ROSS  FOR  (  IIURCII  TOWERS;  Jo.rph  A.  Hlrnkr.  (  ovinglon. 
Ky.  Aii|i.  filed  .M.iv  id,  lyoj.  The  l.iinpt  which  illuminuie  Ihr  ero»»  lire 
nioiintrcl  on  endless  lirlU  «>  that  iin  impaired  lamp  can  be  iiiovrcl  from  a 
reiiiotr  jmrt  of  the  crom  to  Ihr  base  portion  and  rrplarnl ;  thus  avoiding 
Ihr    iircr«»ily   of    rraching   or   eliiiibing    to   Ihe    rxirrmilirs    of    ihr    struclnrr. 

7j8,6oj.  I  ROl.I.EV  STAND;  John  J.  Bouchard  and  William  F.  Kn»oi,  Brad- 
ford, Pa.  Aiip.  filed  Dee.  18,  190J.  Delailn  of  the  horizontal  pivul  of  the 
pulr'  to  avoid    friction   and   exclude    dust   and   dirl. 

738.607.  ELECTRIC  WATER  HEATER;  John  W.  Kwarl,  Wcndover,  Eng 
lond.  App.  filrd  Ian.  3,  1903.  Pipes  through  which  Ihc  water  leads  have 
a  heating  resistance  wrapprcf  around  them  and  are  local>-d  in  a  vacuum 
chamber  to  enable  the  leiiiperalure  of  the  wires  to  be  raised  higher  than 
could  l)r  done  if  tlir  wires  were  exposed  to  the  air. 

738,6J4.  ELECTRIC  IGNITINC;  DEVICE;  Harry  B.  McNulty,  Washington. 
D.    C.      .App.    fileil    I'd).    13,    1903.      Details. 

738.6a8.  INCANDESCENT  LAMP  SOCKET;  Joseph  L.  Yost  and  Owen  E. 
Kenncy,  Toledo,  Ohio.     App.  filed  June   12,   ipo3.     Details. 

738,649.      CONTACT    SHOE     FOR     ELECTRIC     RAILWAYS;     Walter     D. 


738,5»>i.      .\uitini;itic    Switch    Ifanclle    for    Electrical    Tools. 

Young,    Baltimore,    Md.      .App.    filed    Jan.    21,    1903.      A    mounting    for    the 
shoe  enabling  it  to  constantly  maintain  a  square  contact  with  a  third  rail. 

738,651.  PREVENTING  LEAKAfiE  OF  CURRENT  T(J  STUDS  IN  SUR- 
FACE CONTACT  SYSTEMS  OF  ELECTRIC  TRACTION;  Benjamin 
H.  Bedell,  London,  England.  App.  filed  March  17,  1903.  A  conducting 
shield  is  interposed  between  the  live  rail  or  wire  and  the  surface  stud,  so 
that  any   leakage  current   will  be  grounded  before  it  reaches  the  stud. 

738,676.  TROLLEY  RETRACTOR:  Richard  H.  Ham,  Stockport,  N.  V.  App. 
filed  Jan.    16,    1903.      Details. 

738,688.  FLOCJR  BOX;  Hubert  Krantz,  Brooklyn,  N.  Y.  App.  filed  May  14, 
1903.  The  box  is  set  into  the  floor  below  the  floor  level  and  a  water-tight 
cover  screws  into  place  until  it  is  flush  with  the  level  of  the  floor,  a  plug 
carrying  the  terminals  fitting  a  central  opening  in  the   cover. 

738,717.  LAMP  SOCKET;  Leonard  Erikson,  Maiden,  Mass.  App.  filed  July 
2,  1902.  An  elongated  block  having  a  lamp  socket  at  each  end  and  adapted 
to    fit   into   and   engage    with    a    curved    elongated   reflector. 

738,718  and  738,719-  GALVANIC  CELL;  Lothar  Fiedler,  London,  England. 
App.    filed   Dec.   22,    1902.      (See  page  482.) 

738,721.  THIRD  RAIL  SYSTEM;  John  H.  Hughes,  Greenwich,  Conn.  App. 
filed  April  30,  1903.  The  third  rail  is  supported  on  angle  brackets  which 
art  clamped  between,  but   insulated  from,  two  inverted  Trails. 

738,725.  SYSTEM  OF  SUBMARINE  COMMUNICATION;  Simon  Lake, 
Bridgeport,  Conn.  App.  filed  June  23,  1902.  A  system  of  wiring  laid 
upon   the   bed   of   a   body  of   water  and  connecting  together  various  stations 


i? 


0 


<<:hs2>- 


738,725. — System   of    Submarine    Communication. 

under  water  and  on  land  and  provided  with  means  whereby  a  submarine 
vessel  can  make  connections  at  a  station  and  communicate  with  the  other 
f-iaiinnc. 

738,734.  ELECTRIC  HEATER  OR  RADIATOR;  Edward  G.  Rivers,  Rich- 
mond, England.  -\pp.  filed  Nov.  21,  1902.  The  heater  units  consists  of 
enamelled  metal  plates  having  powdered  and  compressed  carbon  confined 
between   them. 

12.151.  APPARATUS  FOR  AMPLIFYING  ELECTROMAGNETIC  SIG- 
NAL WAVES:  John  S.  Stone,  Boston,  Mass.  App.  filed  Aug.  18,  1903. 
This  patent  and  the  one  following  relates  to  a  method  of  developing  high- 
frequency  simple  harmonic  electromagnetic  signal  waves  consisting  in  pro- 
ducing oscillations  of  corresponding  frequency  in  a  primary  circuit  and 
causing  the  same  to  be  inductively  reproduced  at  an  increased  ampli- 
tude   in    the    elevated    conductor. 

12.152.  METHOD  OF  AMPLIFYING  ELECTROMAGNETIC  SIGNAL 
WAVES;  John  S.  Stone,  Boston,  Mass.  App.  filed  Aug.  18,  1903.  See 
preceding  patent. 
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Niagara  Meeting  of  the  American  Electrochemical  Society. 

The  meeting  at  Niagara  last  week  of  the  American  Elcctro- 
cliemical  Society  again  demonstrated  the  great  value  of  this  youngest 
of  the  technical  societies  to  the  profession  and  the  industry  which 
it  represents.  Not  the  least  of  its  claims  to  the  highest  consideration 
is  that  its  founding  made  known  what  until  then  the  world  had  ig- 
nored, namely,  that  there  existed  in  this  country  a  body  of  workers 
in  the  field  of  electrochemistry  who  in  ability  and  zeal  rank  second 
to  none  in  the  world;  and  the  members  of  this  body  the  society 
has,  in  the  short  space  of  less  than  two  years,  firmly  united  in  pro- 
fessional solidarity  and  imbued  with  an  esprit  du  corps  equal  to 
that  of  any  of  the  older  professional  societies.  The  fact  that  the  at- 
tendance at  Niagara  and  the  number  of  papers  there  read  were 
somewhat  below  the  average  of  the  former  meetings,  is  not  to  be 
taken  as  indicating  that  interest  in  the  body  is  slackening,  but  rather 
merely  as  repeating  the  sometime  experience  of  almost  all  similar 
bodies  that  two  general  meetings  a  year  are  one  too  many. 


Of  the  papers  read,  that  by  Prof.  Bancroft  on  "Electrolytic  Cop- 
per Refining,"  was  without  doubt  the  most  important  presented  at 
the  meeting.  The  investigation  which  the  paper  records  was  equally 
excellent  in  scope  and  in  method.  The  data  obtained  show  con- 
clusively the  relation  under  definite  conditions  between  current  ef- 
ficiency, current  density  and  temperature  in  four  different  electro- 
lytic solutions,  three  of  the  solutions  being  those  in  commercial  use, 
and  the  fourth  one  for  which  a  claim  of  superiority  has  been  made. 
The  admirable  feature  of  the  paper  is  that  the  data  were  determined 
under  such  conditions  that  any  given  refinery  can  by  simply  sup- 
plying the  further  data  relating  to  the  particular  conditions  of  opera- 
tion of  its  plant,  determine  if  the  economy  which  the  experiments 
indicate  can  be  realized  in  that  particular  case.  In  the  discussion 
this  feature  of  the  plan  of  investigation  appears  not  to  have  been 
fully  realized,  some  of  the  speakers  criticizing  the  conclusions  of 
the  paper  through  misunderstanding  that  these  conclusions  were  not 
ofifered  as  general  in  their  scope,  but  rested  on  assumptions  repre- 
senting only  a  portion  of  the  factors  entering  into  the  commercial 
problem,  the  other  factors  being  known  in  the  case  of  any  plant,  and 
easily  combined  with  those  given  for  the  solution  of  the  economic 
problem  as  a  whole. 


Another  valuable  paper  presented  was  that  of  Mr.  Brown  on 
"Nickel  Plating."  Heretofore,  in  this  industry  knowledge  of  the 
processes  appears  to  have  been  almost  entirely  empirical,  based  upon 
experience  alone  without  reference  to  the  underlying  principles.  The 
paper  discusses  the  fundamental  principles  and  sets  forth  data  by  the 
aid  of  which  the  nickel  plater  can  carry  out  his  processes  in  a  much 
more  intelligent  manner  than  in  the  past  has  been  done,  and,  more- 
over, extend  them  successfully  to  meet  exceptional  conditions.  An 
interesting  paper  was  that  by  Prof.  Burgess  on  the  "Passive  State  of 
Iron,"  in  which  he  showed  how  the  passive  electrical  state  which 
iron  assumes  under  certain  conditions  has  been  taken  advantage  of 
industrially  in  electrolytically  removing  from  steel  tubing  the  brass 
left  on  the  outside  as  a  superfluous  material  during  a  brazing  pro- 
cess. The  discussion  on  the  dissociation  theory  was  a  disappoint- 
ment to  those  who  expected  it  to  be,  par  excellence,  the  enlivening 
feature  of  the  meeting,  its  opponents  being  much  more  moderate  in 
their  tone  on  an  occasion  when  specific  criticism  rather  than  general 
denunciation  was  called  for.     It  was  pointed  out  by  those  who  have 
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niiiaiiud  luiiu.il  iii  tin-  controversy  tliat  instead  of  a  theory,  the 
KoiuMaii/aii(in  is,  proiu-rly  speaking,  only  a  liypothcsis ;  and  that  in- 
<li|Kii.lently  of  its  validity  as  a  whole,  it  has  hccn  of  much  service 
111  ihc  ilevelopnuni  of  iiiodern  electrochemical  science. 


Tut  National  Bureau  of  Standards. 

lilsewhi-re  we  reprint  liiat  part  uf  a  recenl  report  of  the  Na- 
tional Hnrean  of  Standards  wJiich  refers  mure  particularly  to  what 
his  been  accomplished  in  pelting  into  working  condition  the  de 
partments  of  the  Bureau  dealing  with  electricity,  thermometry  and 
pyrometry.  As  will  be  seen,  the  electrical  standards  equipment  of 
tin  Hnrean  is  already  (piite  creditable  in  several  branches,  and 
work  is  progressing  satisfactorily  in  the  remaining  ones.  At  present 
there  are  facilities  for  the  comparison  of  resistances  covering  a 
wide  range,  and  for  the  calibration  of  direct-current  ammeters  up 
to  600  amperes  and  direct-current  voltmeters  up  to  300  volts,  as  well 
as  for  the  calibration  of  direct-current  wattmeters,  presumably  for 
the  same  limits  of  current  and  voltage.  The  equipment  for  the 
testing  and  calibration  of  condensers  and  the  measurement  of  in- 
ductances is  also  ((uite  complete.  Whon  ilie  alternating-curniit  lU- 
pariment,  which  is  now  in  liaiul,  is  similarly  developed,  the  Bu- 
reau will  be  able  to  meet  any  demand  likely  to  be  made  upon  its 
service  by  the  electrical  industry,  as  well  as  by  the  various  labora- 
tories of  the  country.  During  the  campaign  for  tlic  establishment  of 
tlie  Bureau,  perhaps  the  most  effective  aid  was  that  which  was 
lent  by  the  electrical  interests  ;  and  it  is  a  great  pleasure  to  know 
that  Dr.  Stratton  and  his  able  corps  of  assistants  are  making 
every  effort  to  render  the  Bureau  of  the  highest  ser\ice  to  the 
electrical  arts  and  to  experimental  electrical  science. 


Overhead  Pole  Line  Construction  for  Central  Stations. 

Ai  ilie  recent  conxcntion  of  the  Association  of  Edison  Illuminating 
Companies  this  topic  was  discussed  in  a  paper  that  we  have  reprinted 
in  part  on  page  510.  The  subject  is  of  great  and  increasing  practical 
importance.  Many  power  transmission  circuits  already  stretch  across 
the  country,  and  more  are  destined  soon  to  appear.  The  average 
length  of  these  lines  increases  from  year  to  year,  as  the  voltage  of 
transmission  increases.  Ten  years  ago  five  kilovolts  would  have  been 
considered  a  high  pressure.  At  the  present  time  a  high  pressure 
would  be  from  forty  to  si.xty  kilovolts,  while  at  no  very  remote 
period  in  the  future  we  may  expect  to  see  even  these  pressures 
largely  increased.  It  is  not  only  that  high-pressure  lines  are  ap- 
pearing in  greater  numbers  and  in  greater  lengths,  but  also  that 
low-pressure  wires  and  signaling  wires  are  being  erected  in  in- 
creasing numbers.  In  telegraphy,  on  this  continent,  there  is  prac- 
tically no  machine  transmission.  Nearly  every  wire  is  worked  on  the 
Morse  system  by  hand.  When  the  traffic  increases  beyond  the 
capacity  of  a  single  wire,  the  managers  put  up  another  wire.  Simi- 
larly, in  telephony,  every  new  long-distance  circuit  calls  for  two 
more  overhead  copper  wires,  in  the  open  country.  Then  the  trolley 
feeders  have  to  be  carried  overhead  in  interurban  districts.  The 
result  is  that  overhead  wires  parallel  to  each  other  and  overhead 
wires  running  at  intersection,  increase  and  multiply  from  year  to 
year.  There  are  already  places  in  this  country  where  six  separate 
lines  of  poles  run  parallel  and  side  by  side  only  a  few  yards  apart 
from  each  other.  Some  of  these  places,  moreover,  are  not  in  the 
immediate  neighborhood  of  cities. 


The  danger  of  accidental  crosses  between  high-pressure  wires  and 
signaling  wires  is,  therefore,  constantly  on  the  increase,  unless  steps 
are  taken  to  lessen  the  danger,  by  special  precaution,  as  fast  as  the 
growing  multiplicity  tends  to  increase  it.  While  there  can  be  no 
doubt  about  the  increase  of  the  danger  through  increase  in  the 
number  of  wires  crossing  each  other's  paths,  yet  there  can  also  be 


no  doubt  that  adeipiate  construction  will  minimise  the  risk.  I  lir 
NURKesiion  of  the  e.isnal  citizen,  unversed  in  the  subject,  is  U>  bury 
the  wire*  unilergrnnnd.  This  plan  is  very  satisfactory  within  city 
limits,  but  outside  cities  it  becomes  (juite  impracticable,  the  expense 
alone  being  prohibitive.  Besides,  lung-distance  telegraph  :ind  tele- 
phone wires  must  go  overhead  in  order  to  be  workable.  The  long- 
distance transmission  wires  must  go  overhead,  in  order  to  maintain 
ilieir  insulation.  Kvery  line  of  reasoning,  therefore,  returns  to  im- 
provement in  line  construction.  This  means  systematizing  and  stand- 
ardizing the  construction,  in  such  :i  manner  as  to  secure  the  most 
uniform  and  most  reliable  disposition  commercially  possible. 


As  pointed  out  in  the  paper,  the  principal  objection  to  pole  lines 
on  the  part  of  the  public  is  their  ragged  and  unpleasing  appearance. 
This  disregard  of  a-sthetic  appearance  has  often  been  specially 
charged  to  American  overhead  lines  by  European  electrical  engineers, 
who  are  accustomed  to  sec  and  to  construct  trim  and  handsome  lines 
at  a  considerable  additional  expenditure  of  care  and  money.  The 
charge  is  to  a  great  extent  condoned  by  the  great  length  of  tele- 
graph and  telephone  lines  ili.il  li.ive  to  be  erected  over  uncultivated 
lands,  in  order  to  connect  cities  that  lie  remote  from  one  another, 
and  where  any  extra  care  expended  upon  appearances  would  be 
thrown  away  to  the  wild  woods.  The  denser  and  older  civilization 
of  Europe  has  rendered  more  care  necessary  upon  the  appearance 
of  its  pole  lines,  as  well  as  upon  the  appearance  of  its  railroads. 
The  same  influences  are,  however,  steadily  at  work  on  this  continent 
tending  to  improve  the  appearance  of  pole  line  construction  in 
suburban  districts.  There  can  be  no  doubt  that  a  smart  and  trim 
pole  line  becomes  an  ornament  to  a  landscape ;  or,  at  least,  escapes 
being  an  eyesore.  Moreover,  such  pole  lines  are  apt  to  require 
the  least  expenditure  in  repairs,  and  are  the  least  likely  to  get  into 
trouble  by  falling  upon  other  wires  at  intersections. 


The  paper  discusses  the  details  of  pole  line  construction  as  modeled 
upon  experience  in  llie  strenuous  suburbs  of  Philadelphia,  and  con- 
lains  a  ntimber  of  excellent  suggestions.  Complete  specifications  are 
offered  for  the  uniform  safe  support  and  connection  of  transformers 
on  individual  poles,  so  as  to  provide  immunity  from  accidental 
crossing  between  primary  and  secondary  wires  on  the  pole,  as  well 
as  safeguarding  the  lineman  who  may  have  to  change  the  fuses  of 
the  transformer  during  a  time  when  the  high-pressure  wires  are  alive. 
In  conformity  with  the  best  practice,  the  paper  recommends  the 
grounding  of  secondary  circuits.  Every  year  of  experience  w-ith 
increasing  primary  pressures  emphasize  the  importance  of  perma- 
nently grounding  secondary  circuits  in  order  to  prevent  the  possi- 
bility of  bringing  the  secondary  circuit  to  primary  potential  through 
any  accidental  cross,  inside  or  outside  of  the  transformer.  With 
only  low-pressure  grounded  electric  light  wires  or  properly  pro- 
tected telephone  wires  entering  consumer's  premises,  the  risk  of 
accidental  shock,  or  of  danger  from  fire  consequent  upon  accidental 
crosses  outside,  may  be  practically  eliminated ;  while  if  standard  line 
construction  is  everywhere  followed,  the  chance  of  accidental  crosses 
becomes  itself  remote. 


It  is  to  be  hoped  that  all  the  electric  lighting  and  power  companies 
will  unite  their  influences  in  maintaining  the  character  of  suburban 
overhead  construction.  The  danger  of  accidental  crosses  is  greatest 
with  careless,  wastefully  cheap  and  slip-shod  construction,  while  a 
single  bad  accident  due  to  a  cross  between  an  overhead  high-pressure 
and  telephone  wire  may  bring  discredit  in  the  public  indiscriminat- 
ing  eye  upon  the  carefully  and  the  carelessly  engineered  company 
alike.  Experience  has  hitherto  indicated  that  there  is  considerably 
more  chance  of  a  cross  between  telephone  wires  and  alternating- 
current  distribution  wires  at  one  kilovolt  or  two  kilovolts  pressure. 
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llian  between  tc-kphunc  wires  ami  transmission  wires  at  many  kilo- 
volts  ])rcssiu-e.  Tiiis  may  lie  (hie  ni  part  to  the  greater  prevalence 
of  distribution  circuits;  but  it  is  also  clue,  in  part,  to  the  greater  care 
and  more  substantial  construction  which  is  exercised  in  the  erection 
of  long-distance  high-pressure  transmission  lines.  The  high-pres- 
sure wires  mean  a  great  gain  to  the  conmnmity  supplied  by  them. 
They  are  destined  to  spread.  It  is,  therefore,  necessary  to  see  that 
they  arc  safely  erected. 


ncr.  Electrolytic  conduction,  gaseous  conduction,  and  solid  con- 
duction, ha\e  all  been  explained  by  the  existing  proposals  to  a 
greater  or  less  extent.  But  while  all  this  theory  has  already  been 
suggested,  it  comes  rather  from  different  persons  at  different  times 
than  from  any  single  paper  or  text-book  with  which  we  are  familiar. 


Ons  and  Ions. 

The  comnumication  elsewhere  in  this  issue  from  Mr.  Bowker  sets 
forth  an  interesting  hypothesis  covering  a  great  range  of  natural 
law.  It  seeks  to  cover  the  leading  properties  of  ether,  matter,  chem- 
ical affinity,  cathode  rays,  Roentgen  rays  and  spectrum  analysis.  In 
the  natural  history  of  scientific  discovery  there  is  first  a  period  dur- 
ing which  facts  are  being  collected.  This  is  the  purely  analytical 
period,  in  which  all  the  energies  of  investigators  are  being  directe<l 
towards  the  collection  of  new  material  or  fact  discovery  without  any 
attempt  to  coordinate  the  facts  or  assimilate  them.  After  the  ex- 
piration of  this  period  comes  the  second  or  synthetic  period,  in  which 
effort  is  made  to  collate  the  data  as  distinguished  from  collecting 
them.  In  this  period  the  laws  controlling  the  phenomena  are  dis- 
covered and  reduced  to  the  form  of  theories.  A  theory,  if  com- 
petent, is  therefore  the  crowning  arch  over  columns  of  observations. 
The  completed  structure  is  grander  and  more  imposing  according  to 
the  amount  of  fact  material  which  the  arches  span.  In  the  natural 
history  of  ions  and  the  science  connected  with  them,  the  most  recent 
analytical  development  has  been  so  rapid,  and  so  rich  has  been  'the 
harvest  of  fact  material  open  to  the  scythe  of  investigation,  that 
there  has  been  but  little  opportunity  for  the  second  and  synthetic 
period  to  inaugurate  the  theory  that  may  aggregate  and  collocate  all 
these  new  facts.  Nevertheless,  some  synthetic  propositions  have 
been  already  brought  forward,  and  Mr.  Bowker's  proposals  are  on 
the  welcome  list. 


It  has  already  been  suggested  that,  in  view  of  recent  developments 
in  ionic  investigation,  all  matter  may  be  composed  of  a  single  mother- 
substance — protyle.  This  protyle  is  supposed  to  be  manufactured  by 
destructive  processes  from  concrete  matter  in  the  Crookcs  tube. 
Protyle  is  regarded  as  being  composed  of  corpuscles,  or  the  chips 
of  matter  which  may  go  to  build  up  atoms.  According  to  that  hy- 
pothesis, there  are  about  one  thousand  chips  of  protyle  in  a  single 
atom  of  hydrogen,  and,  therefore,  about  two  hundred  thousand  chips 
of  protyle  in  an  atom  of  mercury.  All  chips  of  protyle  are  alike 
and  indistinguishable.  One  particular  structure  of  chips  builds  up 
a  stable  structure  which  may  be  known  as  an  atom  of  nitrogen,  and 
another  particular  structure  having  a  different  number  of  chips,  dif- 
ferently organized,  may  be  known  as  an  atom  of  uranium.  Concern- 
ing the  forces  which  hold  together  the  chips  of  protyle  inside  any 
atom,  the  existing  hypothesis,  itself  a  speculation,  becomes  yet  more 
speculative.  It  has  been  supposed  that  the  chips  are  themselves  in- 
herently electrically  charged,  or  are  corpuscular  electric  charges, 
and  that  they  gyrate  in  orbits  like  lilliputian  asteroids,  with  fre- 
quencies which  correspond  to  the  frequencies  of  spectrum  analysis 
requirements.  The  internal  energy  of  an  atom,  part  of  which  may 
be  released  by  rearrangement  under  chemical  synthesis  in  the  for- 
mation of  new  molecular  structures,  has  been  supposed  to  come 
from  the  energy  of  planetary  movement  of  the  chips  within  the  atom. 
The  presence  of  these  protyle  chips,  with  their  relatively  large  inde- 
pendent electrical  charges  in  an  atom,  seems  to  offer  as  satisfactory 
explanation  for  mechanical  inertia,  as  observed  in  masses  of  matter. 
Gravitation  has  also  been  accounted  for  in  a  less  satisfactory  man- 


Mr.  Bowker's  paper  contains  an  independent  effort  to  develop  the 
most  recent  ionic  theory,  and  is  largely  consonant  with  the  specula- 
tions already  offered.  Mr.  Bowker  goes  a  step  further,  however, 
than  the  speculations  we  have  seen.  The  chemistry  of  ancient  times 
postulated  the  molecule  of  matter  under  the  title  of  atom,  as  the 
minimum  divisible,  or  smallest  thinkable  piece  of  matter.  The 
chemistry  of  ten  years  ago  regarded  the  atom,  or  component  part 
of  a  molecule,  as  the  smallest  thinkable,  or  smallest  postulable  part. 
The  recent  ionic  chemistry  regards  the  ion,  electron,  corpuscle  or 
chip  (using  these  terms  synonymously)  as  the  smallest  postulable 
piece  of  matter  and  builds  atoms  out  of  protyle,  just  as  molecules 
are  built  of  atoms.  Mr.  Bowker  carries  us  yet  another  step,  and 
regards  the  corpuscle  as  distinct  from  the  passive  "on."  According 
to  his  view,  the  universal  ether  is  made  of  motes  of  passive  material 
called  "ons."  Some  particular  energization  of  an  on  or  of  "ons" 
makes  up  a  corpuscle,  if  w^e  apprehend  his  view  correctly,  and  then 
corpuscles  become  atoms,  and  atoms  molecules,  which  we  might 
finally  distinguish,  if  we  could  catch  them  and  hold  them  quiet  in  the 
field  of  an  enormously  powerful  microscope  not  yet  designed  or 
conceived.  The  essential  difference,  therefore,  as  we  understand  it, 
between  Mr.  Bowker's  hypothesis  and  the  existing  hypotheses,  lies 
in  the  fact  that  he  builds  the  ether  out  of  the  same  stuff  as  he  builds 
corpuscles,  and  this  mother  stuff  is  "ons."  The  ons  which  lie  helter- 
skelter  in  myriads  to  form  his  universal  ether  are  energized  here  and 
there  into  material  corpuscles  or  ions.  What  the  process  is  that  pre- 
fixes an  i  to  an  on.  to  convert  it  into  an  ion.  or  what  is  the  difference 
between  an  on  and  an  ion,  is  not  suggested.  An  existing  hypothesis, 
however,  regards  the  corpuscle  or  ion  as  an  energized  piece  of  ether, 
just  in  the  same  way  that  a  vortex-ring,  or  smoke-ring  in  air,  is  an 
entity  derived  from  air  by  a  particular  energy-differentiation.  On 
this  theory,  the  ether,  alone  and  quiescent,  is  a  sort  of  universal 
fluid,  and  the  material  elements  or  ions  are,  say,  vortex  spirals  float- 
ing in  it.  On  this  view,  matter  and  ether  are  the  same  except  that 
ihe  latter  is  energetically  inert,  while  the  former  is  active  or 
energized. 


This  speculation  differs  only  then  from  Mr.  Bowker's  in  that  it 
leaves  the  nature  of  the  ether  in  the  tacit  shade  of  mystery,  and 
starts  with  ether  as  filling  all  space  somehow ;  whereas  Mr.  Bowker, 
more  conscientiously,  starts  with  complete  emptiness  in  space,  and 
then  fills  it  with  separate  similar  ons  like  myriads  of  micrococci  in 
order  to  make  the  universal  ether.  In  either  case  the  transition 
from  ether  to  matter  takes  place  through  the  portals  of  energy.  As- 
suming that  all  this  were  true,  the  hypotheses  would  naturally  con- 
verge to  the  expectations  that  not  only  matter  might  be  transmuted 
through  protyle  from  one  form  to  another,  say,  from  lead  to  gold — 
the  old  dream  of  the  alchemists — but  that  also  matter,  as  protyle, 
might  be  created  out  of  ether  by  discovering  the  particular  method 
used  by  nature  in  the  past  or  present  for  blowing  soap-bubbles,  or 
generating  vortex-rings,  out  of  the  ether.  It  is  not  only  perfectly 
conceivable,  on  such  a  hypothesis,  that  matter  might  be  created,  de- 
stroyed, or  exchanged,  but  it  is  even  to  be  expected  that  the  process 
might  some  day  be  discovered  of  doing  deliberately  and  artificially 
that  which  the  forces  of  nature  may  have  done  sporadically  and 
automatically  in  the  unending  past.  All  this,  however,  is  merely 
speculation,  and  without  the  limitations  imposed  by  the  existence  of 
facts,  the  number  of  such  speculations  may  be  multiplied  ad  in- 
finitum. 


S<X) 
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Report  of  the  National  liureau  of  Standards, 


Wall   rrgiird  to  ilu-  work  of  the  NalimKil    liim-'.iii  <>l   Siaiittariti, 
Dr.   S    W.   St  ration,   its  ilin-ftor,  gives  some  interesting  details  in 
rcliitiun    to  electrical    iiiattfrs.     The  electrical    work   of   tin-   bureau 
tluriDK  the  year  was  divnU-d  into  two  parts,  the  first  iiu-IikIiiik  tin- 
coiistrticlioii   and    \crilicalii>n   of   resistance   standards  and   standards 
of  electroniotivo  force,  the  calibration  of  resistance  boxes,  Wlieatstonc 
bridges,   potentiometers   and   other   resistance   apparatus,   direct-cur- 
rent iiUMsiinnK  instrninents,  etc.,  and  the  second  eniliraciiiK  the  veri 
licatioii  of   photometric   standards.     This   work   has   been   siiliilu  uled 
into   the   following   subjects:     1.  Primary   and  secondary  mercurial 
standards  and  resistance  standards  of  precision,    j.   Resistance  boxes. 
.V  Standards    of    electromotive    force.      4.  Ammeter    and    voltmeter 
lestinn.  and  vcritication  of  resistance  standards  for  cnrrent  imiisnre 
mcnt.     5.   IMiotoinetry. 
Dr.  Stratton  says: 

".\t  present  resistance  measurements  of  the  bureau  are  referred 
to  a  number  of  i-ohm  inanKaiiin  standards,  rcverificd  from  time  to 
time  at  the  Physikalisch-Technische  Rcichsanstalt,  which  arc,  there- 
fore, known  in  terms  of  the  primary  mercurial  standards  of  that  in- 
stitution. The  construction  of  secondary  mercurial  standards  is 
now  under  way. 

"The  set  of  resistance  stantlards  of  the  luircau  has  now  been  com- 
pleted and  consists  of  ten  i-ohm  coils  and  four  coils  of  each  of  the 
following  denominations:  10,  100,  1,000,  10,000.  100,000,  o.i,  0.01, 
o.ooi  and  0.0001  ohms,  together  with  two  2-ohm,  three  3-ohm,  two 
5-ohni  coils  and  two  megohm  bo.xes,  so  that  there  are  on  hand  in 
most  cases  two  reference  standards  and  two  working  standards  of 
the  same  denomination.  Two  o.ooooi-ohm  standards  arc  under  con- 
struction. 

"The  materials  for  a  new  lot  of  standard  cells  have  been  pur- 
chased from  a  number  of  leading  manufacturers.  The  cells  are 
to  be  set  up  in  the  immediate  future.  Arrangements  have  been 
made  with  the  Weston  Electrical  Instrument  Company  for  the  loan 
of  a  dozen  cells  of  the  portable  type,  to  be  used  in  determining  the 
relation  between  the  standard  cells  of  the  bureau  and  those  of  the 
English  and  German  institutions. 

".-\  laboratory  has  been  equipped  for  the  calibration  of  direct- 
current  ammeters,  voltmeters  and  wattmeters,  and  the  verification 
of  resistance  standards  for  the  measurement  of  very  large  currents. 
The  present  range  is  600  amp.  and  300  volts,  but  will  be  considerably 
extended  in  the  near  future.  The  resistance  standard  of  lowest  value 
of  the  bureau  is  o.oooi  ohm.  Standards  of  considerably  smaller 
resistance  can,  however,  be  accurately  calibrated.  The  double-bridge 
method  is  employed. 

'"Facilities  are  now  provided  for  the  verification  of  resistance 
standards  of  precision  and  standard  cells,  the  calibration  of  resist- 
ance boxes  and  other  resistance  appar.itus,  ammeters,  voltmeters, 
wattmeters,  watt-hour  meters,  the  verification  of  resistance  standards 
for  current  measurement,  the  determination  of  the  electrical  con- 
ductivity and  the  temperature  coefficients  of  materials. 

"The  second  part  of  the  electrical  w-ork  has  included  the  meas- 
urement of  electrical  inductances  and  capacities,  and  the  testing  of 
inductance  coils  and  condensers,  and  the  preparation  for  alternating- 
cuirent  measurements  of  a  wider  range. 

"The  bureau  is  now-  prepared  to  measure  the  capacity  of  con- 
densers by  various  methods,  expressing  it  in  terms  of  the  standards 
of  the  bureau,  and  to  test  condensers  for  leakage,  absorption  and 
temperature  coefficient.  The  bureau  is  also  prepared  to  measure 
inductances  in  terms  of  its  standards,  and  will  shortly  be  prepared 
to  measure  both  inductances  and  capacities  in  absolute  measure. 

"The  calibration  of  alternating-current  voltmeters  and  ammeters 
will  begin  in  the  near  future,  as  well  as  the  testing  of  alternating 
wattmeters  and  watt-hour  meters,  frequency  indicators,  phase  indi- 
cators and  other  alternating-current  apparatus." 

In  regard  to  thermometry  and  pyrometry,  the  report  says :  "For 
scientific  work  requiring  the  highest  attainable  accuracy  in  the  meas- 
urement of  temperatures  in  the  interval  0°  to  100°.  this  bureau  is 
now  in  the  possession  of  five  Baudin  thermometers  of  the  highest 
perfection  of  workmanship,  and  eight  Tonnelot  thermometers,  all 
of  which  have  been  carefully  studied  at  the  International  Bureau 
of  Weights  and  Measures,  and  thus  serve  to  define  the  connection 
of  the  temperature  scale  used  by  this  bureau  with  the  international 
scale  of  temperature  of  the  hydrogen  gas  thermometer.  The  bureau 
has  further  prepared  specifications  and  is  now  having  constructed  by 
Richter,  of  Berlin,  a  number  of  primary  standard   mercurial  ther- 


iiiunictcr»  that  arc  to  be  carefully  studied  at  and  compared  with  the 
standards  >>(   the    I'liysik.disch  Trchnische    Rcichsanstalt. 

"Specifications  have  been  prepared  and  primary  slandaid  niercuna 
thermometers  are  now  being  constructed  by  Nichic,  of  Berlin,  and 
by  ItaiKlin,  of  I'aris.  for  work  in  the  interval  100"  to  5.S0  .  The 
specially  ilesigned  platininn  resistance  thermoinelers  have  been  con- 
structed by  tlic  CambridKc  Scientific  Instrument  Company,  and  have 
just  been  received  by  this  bureau.  A  special  Wheatstone  bridge 
resistance  box  has  been  designed  for  use  with  these  platinum  ther- 
mometers ami  is  now  nearly  completed.  The  comparison  baths  for 
work  in  the  interval  lew"  to  S5"  •■"■<;  now  being  designed  and  the 
necessary  parts  assembled,  so  that  the  bureau  will  be  in  a  position 
in  the  course  of  several  months  to  certify  thermometers  up  to  550°  C. 

"For  the  testing  of  pyrometers  in  the  interval  500"  to  l.soo"  C 
much  of  the  necessary  apparatus  is  n<JW  in  hand.  As  standards  the 
bureau  is  in  the  possession  of  several  platinum  and  platinum  rlindiuin 
thermo-couples,  which  have  been  comi)ared  with  the  standards  01 
the  Rcichsanstalt,  in  addition  to  a  number  of  thermo-couples  from 
other  sources,  and  as  soon  as  these  have  been  recalibrated  and  inter- 
compared  the  bureau  will  be  in  a  position  to  certify  pyrometers  for 
the  public.  The  platinum  thermometers  will  also  serve  as  standard- 
up  to  1000°  C.  For  the  testing  of  pyrometers  the  bureau  has  avail- 
able several  small  gas  furnaces,  several  electric  furnaces  with  neces- 
sary regulating  rheostats,  two  radiation  pyrometers  with  an  elec- 
trically-heated "black  body"  for  the  calibration  of  radiation  pyro 
meters,  a  specially-designed  potentiometer  suitable  for  thermo-elec- 
tric work,  a  Callendar  recording  pyrometer,  etc.  \  very  thorough 
digest  of  the  most  important  work  done  in  the  field  of  high  temper- 
ature measurement  from  1830  to  the  present  lime  has  been  prepared. 

"The  bureau  is  at  present  prepared  to  certify  clinical  thermometer 
mercurial   thermometers  in  the  interval  — 30°   C.    ( — 22°   F.)    to  -f 
100°  C.  (212°  F.),  and  thermo-couples  in  the  interval  0°  to  1500°  C. 
(2700°  F.)." 

Trains  for  the  New  York  Subway. 


Tests  have  been  made  lately  on  the  Manhattan  Elevated  road 
with  a  five-car  train  of  the  style  intended  by  the  Interborough  Rail- 
way Company  for  the  underground  road.  Some  details  of  the  fire- 
proof features  have  already  been  given  in  these  columns.  Mr.  Frank 
J.  Hedley,  the  general  superintendent  of  the  Interborough  Company, 
himself  explained  the  automatic  brake  system  on  the  cars,  as  fol- 
low's : 

"The  cars  carry  two  lines  of  air  pipes,  known  as  a  main  reser- 
voir and  a  train-line  pipe.  When  the  train  is  in  motion  the  main 
reservoir  line  is  charged  with  90  pounds  of  compressed  air  to  the 
square  inch.  The  air  is  compressed  by  means  of  electrically-driven 
compressors,  which  are  installed  under  each  motor  car.  When  the 
train  is  in  motion  the  train-line  pressure  is  so  regulated  that  70 
pounds  pressure  to  the  square  inch  is  carried,  and  any  reduction 
in  the  train-line  pressure  causes  the  brakes  on  the  entire  train  to 
set  automatically  and  simultaneously.  The  train-line  pressure  is 
coupled  with  the  electric  controller,  and  if  at  any  time  while  the 
current  is  being  fed  into  the  motors  the  motorman  should  for  any 
reason  take  his  hand  ofif  the  controller  when  the  train  is  in  motion, 
the  brakes  are  at  once  set  on  the  entire  train.  Just  before  the  brake 
is  automatically  set  the  current  is  cut  ofif  from  the  motors  on  the 
entire  train.    This  also  is  done  automatically. 

"The  cars  are  also  equipped  with  what  is  known  as  the  conductor 
valves.  These  valves  are  provided  with  cords  which  run  through  the 
trains  and  upon  the  platforms,  so  that  any  conductor  anywhere  on 
the  train  can  set  the  brakes  immediately.  In  addition  there  is  an 
automatic  stop  valve  on  each  truck.  Should  any  motorman  at  any 
time  run  past  a  danger  signal  the  brake  will  immediately  set  and 
his  current  be  cut  ofif,  thus  making  it  impossible  for  him  to  run  far 
beyond  a  danger  signal. 

"There  are  no  gates  on  the  cars,  but  sliding  doors  in  the  vestibules. 
They  are  opened  and  closed  by  means  of  levers.  The  windows  open 
from  the  top.  instead  of  the  bottom,  as  on  the  elevated  cars.  Each 
train  will  have  eight  cars,  five  of  them  motor  cars,  and  three  trailers. 
Five  hundred  cars  are  at  present  being  built.  They  will  all  be  run 
on  the  Second  Avenue  elevated  line  during  the  winter,  and  the  cars 
now  running  on  that  road  w-ill  be  distributed  over  all  the  lines."  Mr. 
Hedley  also  repeated  what  has  already  been  set  forth  as  to  the  steps 
that  have  been  taken  to  protect  the  cars  from  fire  and  the  passengers 
from  any  fire  due  to  short-circuits,  collision,  etc. 
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A  Theory  of  Ons  :  In  Reconciliation  of  the  Undulatory 

Theory   of   Electricity  With   Ionization   and  the 

Electron  Hypothesis. 


By  R.  K.  Howker. 

AFTER  study  of  the  most  recent  data  on  ionization  and  of  the 
hypothesis  of  the  electron  as  developed  by  Prof.  J.  J.  Thom- 
son, Sir  Oliver  Lodge  and  others,  I  venture  to  propose  the  fol- 
lowing hypothesis,  based  on  a  homogeneous  unit  of  primordial  mat- 
ter, which  may  best  be  called  the  "on"  (from  Greek  '■"',  and  as  a  logi- 
cal primitive  of  ion  and  clcctrun),  in  support  of  the  undulatory  theory 
of  electricity  and  in  reconciliation  with  it  of  the  observed  corpuscular 
phenomena. 

It  is  now  admitted  and  asserted  by  investigators  that  the  "atoms" 
of  "elements"  are  structures  of  component  particles.  The  latest 
investigations  confirm  the  indications  of  the  Fraucnhofer  lines,  which 
liave  always  seemed  to  suggest,  indeed  to  prove,  that  the  elemental 
atom  is  composed  of  parts,  whose  fre(|uencies  of  tonic  and  perhaps 
harmonic  vibration  produce  the  distinctive  lines. 

It  is  now  also  asserted  that  in  all  electrical  conductors  the  con- 
stituent molecules,  supposedly  neutral  or  balanced  electrically,  are 
in  part  or  in  whole  dissociated  into  electrically  charged  particles, 
which  may  be  atoms  or  combinations  of  atoms,  called  by  Clausius 
and  Faraday,  "ions." 

It  has  long  been  proven  that  the  most  diverse  physical  properties 
may  result  from  differences  solely  of  arrangement  of  the  same  con- 
stituent particles,  as  is  sufficiently  illustrated  by  the  fact  that  fifty- 
tive  allotropic  compounds  of  CgH^^jO^  have  diverse  and  distinctive 
properties. 

I  state  the  proposed  theory  synthetically  instead  of  analytically 
for  greater  clearness  in  statement. 

It  may  be  supposed  that  homogeneous  ons,  so  infinitesimal  as  to 
be  practically  imponderable  (which  when  passive  and  uncombined 
may  constitute  the  space-medium  or  ether,  responsive  to  and  trans- 
mitting vibrations  of  all  wave  lengths)  constitute  when  energized 
and  combined  ponderable  matter,  generating  or  transmitting  vibra- 
tions of  distinctive  wave  lengths  selectively  according  to  the  nature 
of  the  combination. 

It  may  be  supposed  that  these  ons  constitute  distinctively  the 
"atoms"  of  the  several  "elements"  by  differences  of  numbers  or  of 
systems  of  arrangement.  The  distinctive  groups  or  systems  within 
the  atom,  like  the  strings  of  the  piano,  would  give,  by  their  different 
lengths  or  masses  and  thus  distinctive  tonalities,  the  characteristic 
spectrum  lines.  It  is  conceivable  that  the  ons  within  the  atom  might 
be  associated  cohesively  in  inert  groups  as  rods,  plates  or  other  solid 
figures,  or  in  active  vortex  whirls,  or  in  orbital  rotation  like  the 
solar  and  stellar  systems  of  astronomy,  linking  the  infinitely  great 
with  the  infinitely  little. 

It  may  be  supposed  that  the  distinctive  elemental  atoms  are  vari- 
ants of  one  of  these  systems,  or  that  the  different  orders  of  elements 
may  have  their  atoms  built  on  different  orders  of  systems.  It  is 
conceivable,  for  instance,  that  the  inert  gases  of  the  argon  group 
may  be  inert  combinations  of  ons,  while  the  more  active  elements 
might  be  rotating  orbital  systems.  It  is  claimed  that  rotating  planes 
would  give  the  doublets  and  triplets  recently  discovered  among  the 
Frauenhofer  lines.  It  would  seem  probable  that  atoms  of  a  small 
number  of  ons,  therefore,  or  low  atomic  weight  and  comparatively 
simple  structure,  would  occur  most  largely — as  is  actually  the  case. 

It  may  be  supposed  that  differences  of  energy  would  be  shown  in 
energized  ons.  atoms  and  molecules,  either  by  excess  or  lack  of 
normal  energy,  or  by  difference  of  vortex  or  orbital  direction,  thus 
manifesting  positive  and  negative  electric  character.  Thus  atoms, 
and  consequently  molecules,  having  more  positively  electric  ons,  or 
"posons"  than  negatively  electric  ons,  or  "negons"  (the  original 
electron),  would  have  positive  electric  character  and  would  be  .sat- 
isfied or  electrically  neutralized  only  by  combination  with  a  sub- 
stance having  negatively  electric  ons  in  excess.  Thus  hydrogen  and 
the  other  metallic  elements  would  as  a  class  have  an  excess  of  posi- 
tive ons,  or  positive  motion,  and  the  non-metallic  elements  an  excess 
of  negative  ons,  or  negative  motion.  It  is  conceivable  that  electric 
intensity  might  vary  with  the  rapidity  of  the  vortex  or  orbital 
tuotions. 

It  may  be  supposed  that  under  conditions  of  extreme  excitation, 
caused  by  vibrations  of  great  intensity  (as  by  extreme  heat")  or  of 
high  frequency  (as  in  the  case  of  ultra-violet,  Rrintgeii  and  like 
rays),  ons  are  separable  from  the  atom,  the  degree  or  conditions  of 


.■separability  varying  with  the  structure  of  the  several  elements  and 
their  physical  relations.  A  like  condition  of  an  explosive  separation 
of  ons  from  the  atom,  and  incidentally  a  breaking  up  of  the  molecule, 
partial  or  complete,  might  be  developed  under  the  exhaustion  con- 
ditions of  a  Crookes  tube  under  the  influence  of  electric  vibration, 
making  the  gas  a  conductor,  producing  the  "fourth  state  of  matter," 
and  causing  the  cathode  rays. 

It  may  be  supposed  that  the  propulsive  energy  separating  the  ons 
from  the  atom  would  give  the  ons  a  high  rate  of  speed,  possibly  in 
an  orbit  about  the  atom,  in  one  direction,  giving  negative  electricity, 
and  that  the  reaction  would  give  the  larger  atom  a  repulsion  or  rota- 
tion at  a  speed  lower  in  inverse  proportion  to  the  larger  mass,  in 
the  opposite  direction,  giving  positive  electricity.  This  suggestion 
seems  to  parallel  the  conditions  of  the  supposed  electron,  while  ir> 
accord  with  the  undulatory  theory  and  the  conservation  of  energy. 

It  may  be  supposed  that  the  degree  of  separability  of  the  on  from 
the  atom  differs  with  the  atomic  structure  of  the  several  elements. 
Thus  the  high  atomic  weights,  indicating  a  large  number  of  ons  and 
correspondingly  increased  complexity  of  structure,  of  the  new  radio- 
active elements  suggest  that  these  may  be  of  comparatively  unstable 
structure  or  of  unstable  equilibrium,  comprising  ons  or  groups  of 
ons  easily  separable  as  permanent  emanations,  either  by  the  stored 
propulsive  energy  or  by  the  conversion  of  energy  from  cosmic 
sources  into  this  radioactivity.  On  this  supposition  three  classes  of 
radiations  would  be  distinctively  accounted  for :  one  of  actual  cor- 
puscles, the  repelled  ons,  two  of  waves  proper,  arising  respectively 
from  the  quick  pulsations  of  the  repelled  ons  and  from  the 
slower  pulsations  from  the  residual  atoms.  The  separation  of  the 
ons  might  be  in  so  small  a  proportion  of  the  substance  as  to  alter 
its  physical  properties  comparatively  little,  producing  possibly,  how- 
ever, such  changes  as  have  supposedly  been  noted  in  thorium.  If 
the  separable  ons  had  a  tendency  to  come  to  the  physical  surface  of 
the  substance,  this  might  account  for  the  resumption  of  radioactivity 
noted  in  thorium.  The  emanations  of  ons  might  constitute  an  inert 
gas,  identifiable  with  the  gases  of  the  argon  group. 

It  may  be  supposed  that  the  conditions  of  separability  of  the  on 
from  the  atom  differ  with  the  physical  relations  of  the  same  sub- 
stance, as  in  solid,  liquid  or  gas.  Thus  the  separation  may  be  limited 
and  temporary  in  the  case  of  solid  conductors,  as  copper,  producing 
ionization  during  the  passage  of  a  current,  while  in  liquid  electro- 
lytes, ons  set  free  or  repelled  may  transport  with  them  in  the  process 
of  convection  as  ions  less  active  particles  which,  when  the  on  sur- 
renders its  energy,  appear  at  the  odes  again  as  atoms  or  molecules 
of  the  element  or  compound,  the  degree  of  decomposition  depending 
upon  whether  the  elements  in  a  compound  are  electrically  balanced, 
as  in  the  case  of  some  compounds,  or  are  electrically  unsatisfied. 
This  suggestion  is  also  in  conformity  with  the  observation  that  the 
negative  ions  of  all  gases  are  the  same,  and  the  view  that  the  nega- 
tive corpuscle  (or  electron)  is  perhaps  a  thousandth  part  of  the  atom. 

To  put  this  theory  briefly,  it  suggests  that  the  several  elements 
may  be  constituted  of  different  systems  of  homogeneous  ons,  whose 
relations  of  vibration  within  the  atom  produce  electrical  energy 
positive  or  negative  according  to  the  direction  or  other  quality  of 
the  motion.  I  venture  this  hypothesis  for  the  consideration  and 
cross-fire  of  investigators. 


Telephony  in  Abyssinia. 

Emperor  Menelek,  of  Abyssinia,  it  is  stated,  is  establishing 
a  complete  telegraphic  and  telephonic  system  in  that  country. 
Both  have  been  in  operation  for  some  years  between  the  towns 
of  Harar  and  Addis  Abeba.  and  recently  the  seat  of  Govern- 
ment has  been  connected  by  telegraph  with  Jibuti,  on  the  Gulf 
of  Aden.  There  are  thus  more  than  500  miles  of  telegraph  line 
already  at  work  in  the  einpire,  and  recent  extensions  will  in- 
crease the  total  length  of  line  in  use  to  about  1.200  miles.  A  tele- 
jjhone  system  now^  connects  .\smara  with  Barromedia  by  way  of 
.\dowa,  and  Addis  Abeba  with  Ankober.  The  Emperor  has  given 
permission  to  Italians  to  construct  the  line  from  Massowah  on  con- 
dition that  it  passes  by  Ankober,  where  political  prisoners  are  de- 
tained. He  receives  daily  reports  by  telephone  from  all  parts  of  his 
empire.  The  southern  frontier  is  not  yet  included  in  the  system,  but 
he  has  given  orders  that  a  telephone  line  400  miles  long  shall  be  con- 
structed there.  The  necessary  material  has  already  arrived  in  the 
country,  and  the  work  of  construction  will  be  carried  on  as  rapidly 
as  the  conditions  will  permit. 
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Altcrnuiin(>  Current  Switchhoards     I. 

Itv  i>iHi'iiKN  y.  Havks. 

OW\  III  the  iiiK-,1  iiiiporiaiit,  Imt  often  Umsi  iKiiiictl  pans  ti( 
an  I'li'ftrical  iiistallalinn  is  tlic  switclilmaiil,  wliicli  has  lii-rn 
ili'scribed  as  the  hrnin  i)(  an  I'loctrical  system.  Tins  «lc- 
siitptmi)  is  a  very  apt  nni',  for  si  switcliboard  pcrforiuH  all  tlic  liinc- 
iioiis  of  contrnllniK,  proti-cliiiK,  nuMsnrhiK  and  rcKidatiiiK  an  clcc- 
irical  system  that  the  lirain  |>erfiirms  for  the  hnman  system. 

The  tieviees  usitl  for  controllinK  are  tiie  switches  wiiich  coimeet 
the  various  sources  of  power,  such  as  generators,  transformers, 
liatteries,  etc.,  feeding  into  the  switciilxjard,  and  'tiie  feeders,  etc., 
leediiiK  out.  Protective  devices  sucli  as  fuses,  circnit-hreakers.  etc., 
are  to  protect  the  various  apparatus  from  damage  due  to  excessive 
current,  etc.  Measuring  devices  comprise  tlie  various  ammeters, 
\oltmeters.  wattmeters,  etc.,  used  to  indicate  and  record  the  onti)ut 
of  the  various  circuits.  Regulating  devices  cover  rlieostats  and  regu- 
lators of  various  kinds.  In  the  design  of  switchl)oards,  as  in  the 
design  of  everytliing  else,  there  are  tliree  points  always  to  be  borne 
in  mind:  ist.  Work  to  be  done.  2nd.  Method  of  doing  the  work. 
,ud.  Cost  of  doing  the  work. 

In  any  given  case   the   work   to  In-  doiu'   is  usually   cle.iriy   luulcr- 


generatoi  and  tiedci  iiuuits  are  mounted  on  and  luuu  .1  p.iii  of 
these  panels,  In  general  these  panels  are  mtended  for  small  nistal- 
lations  and  ihoidd  not  be  used  for  plants  liaving  many  multiple 
running  generators.  One  panel  should  be  installed  fur  each  gen- 
erator and  one  for  each  set  of  feeders.  Additional  generators  and 
feeders  may  he  providid  for  at  any  time  by  adding  the  proper  panels. 

Illuc  Vermont  m.irble,  ijj  in.  thick,  -^ii-in.  bevels,  is  standard,  but 
panels  arc  supplied  of  white  Italian  marble  or  black  enamelled  slate 
if  desired.  The  fr.imework  consists  of  a  piece  of  3-in.  x  .'iu.  x  !4-in. 
angle  iron  running  the  length  of  the  board  at  the  top  of  the  panels, 
and  a  similar  one  at  the  Imtiom.  A  gas  pipe  leg  at  each  end  and 
one  at  every  junction  supports  the  marble  28>ii  in.  from  the  floor 
line.  The  top  :uigle  iron,  and,  occasionally  the  bottom  one,  should 
be  braced  to  the  door,  the  ceiling  or  the  wall,  and  for  small  boards 
of  live  panels  or  less,  where  the  bus-bars  are  not  too  heavy,  this 
type  of  construction  is  entirely  satisfactory.  For  boards  of  a 
greater  niunlier  of  p.inels  or  with  heavy  bus-bars  a  construction 
described  later,  should  be  used. 

The  controlling  apparatus  for  an  exciter  consists  of  an  exciter 
field  rheostat  and  plug  switches  in  the  alternating-current  circuit. 
When  auuncters  and  voltmeters  are  wanted  in  the  exciter  circuits, 
it  is  necessary  to  provide  exciter  panels.    The  voltmeter  is  connected 


Figs,  i  and  2. — Front  and  Rear  Views  of  100-250- Volt  Switchboard. 


stood  and  definitely  known,  but  the  method  of  doing  the  work  and 
its  cost  IS  subject  to  many  possible  variations. 

One  man  may  want  the  cheapest  switchboard  that  will  do  the 
work  while  another  wants  the  best  irrespective  of  price.  Between 
these  two  limits  there  is  a  very  wide  range,  and  it  is  part  of  the 
duties  of  a  designer  to  be  able  to  meet  all  conditions  and  supply  a 
board  that  will  be  satisfactory  as  regards  cost  and  completeness. 

With  this  end  in  view  standard  lines  of  switchboard  panels  have 
been  designed  to  meet  all  conditions  liable  to  be  met  with  in  actual 
service.  While  the  question  of  cost  has  not  been  lost  sight  of,  more 
attention  has  been  paid  to  secure  completeness,  reliability  and  good 
appearance  than  to  keep  down  the  cost  to  a  minimum.  Panels  have 
been  designed  for  direct-current  plants,  and  for  alternating,  the 
latter  ones  being  the  subject  of  this  paper,  the  boards  being  those 
made  by  the  Westinghouse  Company. 

The  type  of  switchboard  shown  in  Fig.  I  is  for  100-250  volts,  and 
consists  of  polished  marble  panels  placed  side  by  side  and  suoported 
on  a  suitable  iron   frame.     The  instruments,  sw-itches,  etc.,  for  the 


to  the  lines  by  means  of  a  plug  and  receptacle,  so  that  the  voltage 
of  any  phase  can  be  read.  Knife  switches  with  250-voIt  spacing  are 
used  for  these  panels  and  at  the  time  this  line  was  laid  out  it  was 
not  intended  to  use  these  panels  above  that  voltage.  Since  that  time 
the  Board  of  Fire  Underwriters  have  authorized  the  use  of  these 
switches  up  to  440  volts  alternating  current,  so  that  these  panels 
can  be  used  up  to  that  voltage.  These  switches  are  described  at 
some  length  farther  on. 

Both  the  alternating-current  field  and  direct-current  exciter  rheo- 
stats are  mounted  on  the  back  of  the  generator  panels.  The  latter 
rheostat  is  placed  inside  the  alternating-current  rheostat  frame  and 
both  are  operated  independently  by  concentric  haadwheels  on  the 
front  of  the  board. 

Fig.  2  is  a  rear  view  of  this  board  and  shows  clearly  the  type  of 
framework,  the  concentric  rheostats  for  the  generator  and  exciter, 
the  shunt  transformer  with  its  fuse  block  and  the  plug  switches  in 
the  field  circuit  of  the  alternating-current  generators.  It  also  shows 
the  swinging  bracket  on   which  the  voltmeter  is  mounted  and  the 
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method  of  locating  tlie  voltmeter  resistance  on  this  same  bracket. 

Fig.  3  is  a  diagram  of  connections  for  a  board  of  this  type  and 
shows  how  the  ground  detector,  voltnieter  and  synchronizer  are  con- 
nected. The  ground  detector  consists  essentially  of  a  transformer 
with  a  three-point  receptacle  for  three-phase  work  and  a  four-point 
for  two-phase,  with  a  plug,  lamps  and  push  button.  If  there  is  no 
ground  on  the  circuit,  the  lamps  will  not  light  up,  no  matter  in  what 
receptacle  the  ground  detector  plug  is  placed.  If  there  is  a  ground, 
the  lamps  will  light  up  when  the  plug  is  placed  in  any  receptacle 
except  that  one  connected  to  the  grounded  leg. 

The  object  of  having  the  ground  detector  push  button  "double- 
contact,"  i.  e.,  forming  single-pole,  double-throw  switch  is  to  allow 
the  circuit  to  be  normally  closed  across  one  phase  by  placing  the 
ground  plug  in  the  receptacles  marked  with  red  fibre.  This  allows 
the  lamps  to  be  used  for  illuminating  purposes,  etc.,  as  the  push 
button  is  held  by  a  spring  in  the  closed  position  until  it  is  desired 
to  test  for  ground. 

The  diagram  illustrates  the  method  by  which  the  voltmeter  is 
connected  across  any  phase  and  shows  the  connection  for  synchron- 
izing. The  instant  of  synchronism  is  indicated  by  the  lamps  being 
dark. 

The  two-phase  generator  panels  have  two  ammeters,  one  in  each 
phase,  two  two-pole  switches  or  one  four-pole,  one  combination 
rheostat,  one  voltmeter  with  six-point  receptacle  and  plug  and  two 


Fuses,  when  ordered  for  the  feeder  circuits,  are  usually  supplied 
for  separate  mounting,  for  on  these  panels  there  is  rarely  room 
enough  for  them  to  be  mounted  either  on  the  front  or  on  the  rear. 

This  type  of  board  is  built  with  switches  of  100,  200,  300,  400  and 
600-amp.  capacity,  and,  therefore,  should  not  be  used  for  larger 
machines  than  the  following:  Two-phase,  440  volts,  500  kw ;  three- 
phase,  440  volts,  450  kw ;  two-phase,  220  volts,  250  kw ;  three-phase, 
220  volts,  225  kw. 

The  above  are  limiting  sizes  and  wherever  possible  for  machines 
near  the  limit  in  size,  panels  of  another  type  should  be  used  as  being 
mechanically  stronger  and  being  better  arranged  for  heavy  bus-bar 
work. 


The  Telephone  at  the  International  Yacht  Races. 


FIG.    3. — DIAGR.AM    OF    CONNECTIONS. 

field  plugs.  One  type  of  panel  has  a  synchronizing  and  ground  detec- 
tor outfit  and  is  used  for  the  first  machine  installed ;  a  second  type  has 
the  ground  detector  outfit  omitted,  and  is  used  for  the  second  and 
succeeding  generators ;  a  third  type  has  the  synchronizing  outfit 
omitted  and  is  used  where  there  is  only  one  machine  and  no  additions 
are  expected. 

The  two-phase  feeder  panelsare  built  both  with  and  without  am- 
meters and  as  a  rule  two  or  more  feeder  switches  are  placed  on  a 
panel.  Where  ammeters  are  used,  only  one  per  feeder  and  not  one 
per  phase  is  the  rule.  The  three-phase  panels  are  similar  to  the 
two-phase  except  that  the  generator  panels  have  three  ammeters 
instead  of  two  and  both  generator  and  feeder  panels  have  three-pole 
switches. 

It  is  a  rule  to  recommend  against  the  use  of  fuses  or  other  auto- 
matic protection  in  generator  circuits  where  the  machines  run  in 
multiple.  Th^  reason  for  this  is  that  generators  of  the  sizes  used 
with  these  boards  should  have  sufficient  armature  reaction  to  pre- 
vent the  current  increasing  to  a  dangerous  amount,  even  on  a  dead 
short-circuit,  so  that  fuses  are  not  needed  to  protect  the  generators. 
At  the  instant  of  synchronizing  two  generators,  if  they  are  not 
exactly  in  step  when  thrown  together,  there  will  be  a  rather  heavy 
flow  of  current  from  the  leading  to  the  lagging  machine,  which  will 
pull  the  two  machines  together  without  damage  to  either.  If  there 
is  a  fuse  or  automatic  circuit-breaker  in  the  generator  circuit  it  is 
very  liable  to  blow  at  this  time,  making  it  necessary  to  replace  the 
fuse  or  breaker  and  start  again  to  synchronize. 


In  connection  with  the  recent  yacht  races  an  interesting  appli- 
cation of  the  telephone  has  come  to  notice.  The  application  in 
question  was  the  equipping  of  the  steamer  Sunbeam,  tender  to  the 
Reliance,  with  a  complete  set  of  telephone  instruments,  placing  them 
in  connection  with  the  entire  Bell  system  throughout  the  United 
States.  As  is  well  known,  the  mooring  ground  of  the  Shamrock  I 
and  Shamrock  III,  the  Reliance  and  their  tenders,  was  inside  the 
Horseshoe  at  Sandy  Hook.  There  each  day  the 
Sunbeam  came  to  anchor  during  the  races  and 
for  some  time  previously. 

In  order  to  place  a  telephone  on  the  Sunbeam 
it  was  necessary  for  the  New  York  &  New  Jer- 
sey Telephone  Company  to  utilize  their  pole  line 
running  to  the  Hook,  which  carries  the  telephone 
line  to  the  instruments  leased  by  the  government. 
From  the  last  pole  of  the  company  additional 
temporary  poles  made  of  iron  pipe  were  set  upon 
the  government  dock  to  the  nearest  point  from 
which  the  Sunbeam  came  to  anchor.  From  the 
last  pole  an  insulated  pair  of  wires  was  run  un- 
der the  water  to  a  temporary  buoy  placed  by  the 
telephone  company.  This  pair  of  wires  was  cov- 
ered with  rubber  and  braid  and  served  with  ham- 
broline  to  form  an  armor  to  resist  the  chafing 
of  shells  on  the  bottom  of  the  bay.  The  ham- 
broline  was  bound  every  sixteen  inches  and  the  cable  thus  made 
anchored  every  twenty  feet  with  twenty-pound  iron  weights. 

This  line  or  cable  was  attached  to  a  pair  of  wires  on  the  pole 
line  on  land,  connecting  with  a  pair  of  wires  extending  to  the  tele- 
phone company's  exchange  at  .Atlantic  Highlands,  14  miles  distant, 
and  there  the  wires  terminated  in  a  drop  and  jack  in  the  switch- 
board. The  other  end  of  this  twisted  pair  wire  or  cable  terminated 
on  a  cork  buoy  in  a  detachable  coupling  placed  in  the  vicinity  of  the 
point  of  anchorage  of  the  Sunbeam.  From  the  other  side  of  the 
coupling  a  twisted  pair  wire  was  run  (not  served  in  this  case,  how- 
ever, with  hambroline;  through  a  large  sheave  block  rove  to  the 
masthead  and  extending  to  an  ordinary  set  of  telephone  instruments 


IhLKl'HONlC     CO.NNECtlON     WITH     TENDER     "sUNBEAM." 

placed  on  the  steamer.     Five  hundred  feet  of  slack  was  allowed  for 
the  swaying  of  the  boat  and  the  variation  in  its  anchorage. 

When  the  connection  was  made  to  the  instrument  on  the  steamer, 
communication  was  established  with  Atlantic  Highlands  exchange 
and  thence  through  the  entire  telephone  system,  precisely  similar 
to  any  other  subscriber  in  the  Atlantic  Highlands  exchange.  When 
the  Sunbeam  left  her  moorings  the  coupling  was  opened,  slack  wire 
coiled  on  top  of  the  boat's  pilot  house,  the  steamer  then  proceeding  on 
her  way.  On  the  boat's  return  the  coupling  was  united  and  tele- 
phonic communication  established.     In  this  way  Mr.  Iselin  and  his 
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gUi->t-<  Mil  board  the  lioiit  coiiiiiuiiiic.iicil   wiili  miiiiy  New   York  and 
New  Jcrsry  points. 

Tlic  acLomiMiiyiiiK  ciiBraving  sliows  ilic  tender  Sunbfam  just  after 
tlie  boat  had  conic  to  anchor  and  the  connection  had  been  established 
to  the  temporary  buoy.  The  pair  of  wires  running  from  the  mast- 
Jiead  to  the  buoy  and  the  buoy  itself  arc  plainly  visible. 

Overhead  I'olc  I.iiic    C^onsiruciioii  and  Opcraiioii  tor 
C>cntral  Stations.* 

My  ,\    II    M  ANWARiNC  ANn  J.    r.  Hun  iiiN(;s. 

WIII'.N  the  generation  of  electric  current  for  light  and  \>n\\vi 
inirpnses  had  been  commercially  attained,  and  the  necessary 
lamps  and  inotors  had  reached  a  stage  of  development  which 
pronnsed  .successful  operation,  the  problem  of  the  distribution  of 
ihc  current  claimed  the  attention  of  the  electrical  engineer.  The 
presence  of  the  large  number  of  overhead  telegraph  lines  served 
as  a  precedent  and  the  central  station  distrllniting  wires  were,  there- 
fore, carriiil  overhead  on  poles,  and  the  line  tiltings  patterned  after 
e.sistiiig  telegraph  construction.  These  fittings,  however,  failed  to 
entirely  meet  the  conditions  of  electric  light  distribution;  and  while 
some  effort  was  made  towards  improvement,  yet  in  the  main  tiie 
pole  lines  were  greatly  neglected.  This  was  probably  due  to  the 
expense  involved,  and  also  to  the  disposition  of  the  station  manager 
to  concentrate  his  energies  on  the  apparatus  giving  immediate  trouble 
and  his  tendency  to  unconsciously  postpone  the  improvement  of  the 
general  construction  until  some  opportune  occasion,  which  unfor- 
tunately never  presents  itself. 

The  original  construction  was  usually  light  and  cheaply  erected, 
and  the  lack  of  proper  maintenance  increased  the  number  of  acci- 
dents, which,  together  with  the  unsightly  appearance  of  the  poles, 
strongly  agitated  public  opinion  against  the  entire  construction ; 
and  in  many  cities  legislation  was  adopted  to  compel  all  wires  for 
electric  lighting  purposes  to  be  placed  underground.  On  account 
of  the  limitations  of  the  art,  however,  the  installation  of  under- 
ground wires  was  not  entirely  successful.  In  recent  years  the  im- 
provements in  construction  have,  in  a  large  measure,  overcome  the 
original  difficulties,  and  many  lines  which  originally  were  overhead 
have  been  placed  underground  with  entire  success,  especially  in  the 
more  congested  districts  of  large  cities  where  the  volume  of  busi- 
ness warranted  the  expense. 

In  suburban  districts  and  small  towns  where  a  comparatively  few 
consumers  are  scattered  over  a  large  territory,  the  cost  of  under- 
ground construction  is  prohibitive ;  and  the  cheaper  pole  line  con- 
struction is  the  only  alternative.  For  high-tension  transmission 
lines  carrying  currents  of  20.000  volts  and  over,  pole  line  construc- 
tion has  been  found  the  most  feasible  on  account  of  the  great  dis- 
tances covered  and  the  cost  of  other  forms  of  construction. 

There  is  an  impression  existing  among  many  engineers  that  an 
overhead  pole  line  supplying  electricity  for  light  and  power  cannot 
furnish  as  satisfactory  service  as  an  underground  system.  While 
in  many  instances  the  results  have,  perhaps,  justified  their  impres- 
sion, yet  it  must  be  borne  in  mind  that  the  most  careful  attention 
to  all  details  is  given  to  underground  systems  and  no  expense  spared 
to  make  them  satisfactory  and  reliable.  If  one-half  the  attention 
were  paid  to  the  details  of  overhead  lines  that  is  now  given  to  under- 
ground lines,  the  system  would  be  quite  as  satisfactory  and  reliable 
for  continuous  service  to  individual  consumers  as  the  underground 
system  and  much  more  cheaply  maintained. 

This  paper  treats  of  some  of  the  important  points  to  be  considered 
in  successful  pole  line  construction  for  a  plant  supplying  current 
for  series  arc  lighting  and  alternating  current  for  light  and  power : 
and  refers  especially  to  the  methods  in  vogue  in  those  sections  of 
Philadelphia  where  business  at  the  present  time  is  not  sufficient  to 
warrant  the  installation  of  underground  wires. 

POLES  AND  CROSS  ARMS. 

The  poles  most  frequently  used  are  chestnut,  Southern  cedar,  pine 
and  iron.  Chestnut  poles  when  well  seasoned  are  preferable  for 
•general  line  use,  and  are  purchased  to  conform  to  the  following 
■specifications : 

The  poles  must  be  straight,  live  white  chestnut,  having  all  bark 
removed  and  knots  trimmed  flush  with  the  surface.  The  poles  must 
not  be  less  than  Syi  in.  in  diameter  at  the  top  and  have  the  fol- 
lowing   dimensions    six    feet    from    the    butt:      3S-ft.    poles,    13    in. 

•  A  paper  read  at  the  Thousand  Islands  Meeting  of  the  Association  of  Ed- 
ason    Illuminating    Companies. 


tlianiclcr  ;  40  It.  p>.leN,  14  in.  diamcier  ;  45-II  poles,  15  in,  diameter; 
50-ft,  polcH,  i()  in.  diameter;  5S-ft.  poles,  17  in  diaimiri;  (kj  ft. 
polc.«,  18  ill.  dianirtcr. 

Tlir  poles  inhould  he  well  rihaved  with  a  dra»  kiiilc,  e\ec-pi  the 
pari  to  enter  the  ground,  which  varies  in  length  from  5  1'^  7  f^.  '•i>' 
lollowt:  35  and  (o  (1  poles,  5  i}. :  45  and  so-ft.  p<ilcs,  6  ft.;  55  and 
(PC)  fi    poles  7  ft 

I'oles  arc  roofed  .il  the  top  to  form  :i  right  angle  The  poles  are 
"gained"  to  form  a  Hat  of  about  5  in.  for  the  attachnieiil  of  the 
cross  arms,  which  are  spaced  24  in.  between  centers,  ihe  lop  of  the 
tirst  arm  being  1  ft.  from  the  lop  of  the  pole. 

All  poles  upon  which  are  located  devices  requiring  regular  in- 
spection, should  he  provicled  with  steps  in  order  to  facilitate  this 
work.  The  standard  step  is  ni.ide  of  galvanized  iron  '/j  in.  diameter 
by  9  in.  long,  having  3  in.  of  thread.  These  arc  preferably  placed 
15  in.  apart,  the  distance  between  two  steps  on  the  same  side  of  the 
pole  being  30  in  .  and  the  first  step  is  placed  6  ft.  from  the  ground. 

I'oles  are  spaced  from  40  to  45  yards  apart,  de])eiidiiig  on  circum- 
stances, and  all  end  and  corner  poles  arc  guyed  with  J4-iii-  or  H-in. 
stranded  galvanized  wire.  In  long  lines  every  tenth  pole  is  also 
guyed,  the  wire  being  carried  from  the  top  of  one  pole  to  about  6  ft. 
from  the  base  of  the  next.  I'oles  are  periodically  inspected  to  de- 
lermine  if  they  are  in  good  condition  and  perfectly  safe. 

Iron  poles,  generally  speaking,  should  be  avoided  on  account  of 
the  liability  of  shock  to  the  linemen  when  working  on  live  wires. 
The  use  of  these  poles,  however,  cannot  always  be  dispensed  with, 
and  when  used  for  street  arc  lighting,  the  lamp  should  be  so  ar- 
ranged that  it  can  be  lowered  and  trimmed  and  from  a  stepladder, 
thus  protecting  the  trimmer.  If  it  is  found  necessary  to  suspend 
the  lamp  from  a  bracket  attached  directly  to  an  iron  pole,  thus 
necessitating  trinuning  from  the  pole  itself,  a  portable  grounding 
wire  should  be  furnished  which  can  be  attached  to  the  lamp,  thus 
grounding  the  circuit  and  making  it  perfectly  safe  for  the  trimmer. 
This  arrangement  has  been  found  to  work  very  satisfactorily  in 
.ictual  service,  although  some  trouble  has  been  caused  by  the  trimmer 
neglecting  to  remove  the  grounding  wire  after  trimming  the  lamp. 
This,  however,  has  been  overcome  by  imposing  a  nominal  fine  for 
each  and  every  offense.  The  safety  of  the  trimmers  is  also  con- 
siderably increased  by  grounding  both  wires  of  the  circuit  in  the 
station  during  the  time  that  the  current  is  off. 

Poles  of  Southern  cedar  lack  mechanical  strength,  and  pine  is 
short-lived.  These  poles  are,  therefore,  inferior  to  chestnut  and 
should  not  be  used  when  the  latter  is  obtainable. 

Junction  poles  in  the  past  have  caused  considerable  trouble,  prin- 
cipally due  to  the  manner  in  which  branch  lines  at  right  angles  to 
the  main  line  were  connected,  and  further,  to  the  placing  of  fuse 
boxes  on  these  poles.  It  is  of  the  utmost  importance  that  the  wiring 
of  junction  poles  should  be  made  as  simple  as  possible.  Branch 
wires  should  be  attached  to  reverse  arms  and  the  connections  from 
the  main  to  the  branch  circuit  be  made  by  vertical  taps.  Under 
these  conditions  the  junction  pole  will  be  safe  and  accessible  to 
linemen. 

Cross  arms  should  be  made  of  selected  yellow  pine,  free  from 
knots  and  sap,  finished  on  all  four  sides  and  having  the  upper  corners 
chamfered,  except  where  the  arm  bears  against  the  pole.  Cross 
arms  should  always  be  purchased  unpainted  in  order  to  permit  of 
rigid  inspection,  and  immediately  upon  acceptance  they  should  be 
covered  with  three  coats  of  good  white  lead  and  oil.  They  should 
be  attached  to  the  poles  with  -^^-in.  through  bolts  with  nuts  and 
washers. 

BRACES,     PINS     AND     INSULATORS. 

The  braces  are  made  of  galvanized  iron  28  in.  long,  15^4  in.  wide, 
3/16  in.  thick,  having  a  hole  2  in.  from  each  end,  one  7/16  in.  and 
the  other  9/16  in.  in  diameter.  Carriage  bolts  J^  in.  x  4  in.  are 
used  for  attaching  the  braces  to  the  cross  arms,  and  J/  in.  x  4  in. 
lag  screws  for  attaching  them  to  the  poles. 

Locust  pins  i^A  in.  x  9  in.  well  boiled  in  linseed  oil  are  preferable 
tor  lines  of  5,000  volts  and  under. 

Double  petticoat  glass  insulators  are  used  for  all  series  arc  wires 
and  secondary  distributing  wires.  For  alternating-current  lines 
of  2.000  volts  and  over  a  special  porcelain  insulator  is  used  in  Phil- 
adelphia. 

LIGHTNING  ARRESTERS  AND  FUSE  BOXES. 

Lightning  arresters  are  required  primarily  for  the  protection  of 
transformers  on  the  line  and  of  apparatus  in  the  station.  The  ar- 
rester installation  for  the  station  should  be  the  best  obtainable,  and 
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-should  be  so  placed  as  to  be  uiid-  ■  joiUiiuial  supervision  by  the 
iwitchboard  attendant.  With  the  exception  of  these  no  lightning 
arresters  siiould  be  placed  on  the  main  line. 

Each  branch  line  should  be  protected  with  at  least  one  set  of 
lightning  arresters,  and  in  some  instances  several  should  be  used, 
depending  on  the  length  of  the  branch  line,  location  of  the  trans- 
formers, and  the  nature  of  the  territory  covered.  All  lightning 
arresters  should  be  most  carefully  grounded,  and  it  should  be  borne 
ill  mind  that  one  set  of  arresters  properly  installed  is  superior  to  a 
number  of  arresters  with  poor  ground  connections. 

Lightning  arresters  should  not  be  directly  protected  by  fuses,  but 
they  should  be  arranged  with  suitable  devices  to  easily  cut  them  out 
of  circuit  for  inspection.  This  can  be  accomplished  by  the  use  of 
suitable  fuse  boxes  having  copper  wire  substituted  in  place  of  the 
fuses,  or  line  switches  having  carrying  capacities  equal  to  that  of 
the  lines.  After  every  heavy  electrical  storm,  lightning  arresters 
■ihould  be  inspected  to  see  that  they  are  not  damaged,  and  periodic 
inspections  should  be  regularly  made  to  see  that  the  gaps  are  clear 
from  dirt  or  dust. 

The  following  are  a  few  of  the  necessary  requirements  of  a  satis- 
factory fuse  box  on  alternating-current  circuits  having  voltages  of 
*rom  2,200  to  2,500  volts : 

1st.  The  fuse  should  be  capable  of  opening  the  circuit  under  any 
•and  all  conditions  of  short-circuit  or  overload. 

2nd.  The  fuse  box  should  be  designed  to  prevent  any  leakage  of 
current  from  the  metal  parts  in  circuit  to  the  case  of  the  box,  under 
nny  and  all  conditions  of  weather.  In  fact,  the  insulation  should  be 
such  that  the  box  would  operate  with  perfect  satisfaction  if  mounted 
upon  an  iron  cross  arm. 

3rd.  The  break  distance  should  be  sufficient  to  allow  of  the  open- 
ing of  the  box  under  an  inductive  load  of  at  least  30  amperes,  with- 
'^ut  causing  trouble. 

4th.  The  box  should  be  arranged  to  be  easily  and  securely  at- 
tached to  standard  cross  arms  in  such  a  position  as  to  be  easily  and 
■^afely  opened  for  inspection  and  for  the  replacing  of  fuses. 

Sth.  The  box  should  be  so  arranged  for  the  introduction  of  wires 
as  to  render  contact  with  them  unnecessary  when  the  linemen  open 
♦he  box. 

6th.  The  design  should  be  such  that  when  a  fuse  is  replaced  the 
lineman  is  in  no  danger  of  being  burned  by  the  arc  or  hot  metal,  or 
if  receiving  an  electric  shock. 

At  the  present  time  there  is  no  fuse  box  on  the  market  that  en- 
tirely meets  all  of  these  requirements,  although  several  fulfil  many 
of  them.  Fuses  which  were  formerly  perfectly  satisfactory  on  2,200- 
volt  circuits,  supplied  by  small  generators,  operated  singly,  will  no 
longer  break  the  circuit  in  case  of  short-circuit  on  the  larger  gen- 
erators now  generally  used.  When  short-circuits  occurred  under 
the  old  system,  the  engines  slowed  down  and  the  generator  voltage 
dropped  practically  to  zero,  and  almost  any  of  the  fuse  devices  on 
the  market  would  open  the  circuit.  At  present  large  generating  units 
frequently  operate  in  parallel,  and  a  fuse  to  be  satisfactory  should 
be  capable  of  being  blown  directly  across  the  bus-bars  at  the  station 
without  maintaining  an  arc.  In  Philadelphia  we  have  instituted  a 
rule  to  install  no  fuses  of  a  greater  capacity  than  30  amperes  on 
our  alternating-current  distributing  lines.  With  a  circuit-breaker 
at  the  station  set  for  125  amperes,  these  fuses  will  then  open  the 
branch  circuit  with  little  or  no  indication  at  the  station. 

The  cut-outs  protecting  transformers  should  be  so  located  as  to 
be  easily  and  safely  reached  for  inspecting  and  replacing  fuses. 

The  connecting  wires  to  the  fuse  boxes  should  be  insulated  with 
at  least  5/32-in.  rubber,  covered  with  a  double  saturated  braid,  and 
secured  in  such  a  manner  that  it  is  impossible  for  them  to  come  in 
contact  with  other  lines. 

LOCATION  AND  INSTALLATION  OF  TRANSFORMERS. 

Transformers  should  be  attached  to  cross  arms  entirely  inde- 
pendent of  those  carrying  high-tension  lines  and  should  be  so  located 
as  to  be  easily  inspected.  If  the  transformers  are  of  large  sizes, 
the  arms  to  which  they  are  attached  should  be  reinforced  in  such 
manner  as  to  insure  their  security  under  all  conditions,  and  if 
necessary  an  additional  arm  should  be  placed  below  them  to  facili- 
tate the  climbing  of  the  linemen  to  the  upper  part  of  the  pole.  Under 
no  condition  should  the  transformer  be  erected  in  such  a  position 
on  the  pole  as  to  interfere  with  the  regular  work  of  the  linemen. 

LOCATION    AND   CONSTRUCTION   OK   TRUNK   LINES. 

The  territory  to  be  supplied  should  be  divided  into  sections  having 
as  far  as  possible  definite  boundaries,  both  for  series-arc  and  alter- 
nating-current circuits,  in  order  that  the  power  house,  switchboard 


and  line  attendants  and  the  office  force  also  may  be  conversant  with 
the  exact  district  covered  by  each  circuit. 

The  number  of  wires  leading  from  the  power  house  should  be 
reduced  to  the  least  possible  number.  This  can  be  best  accomplished 
by  increasing  the  size  of  the  circuits  and  operating  at  high  voltages. 
For  this  reason  and  also  for  the  betterment  of  the  service,  all  1,000- 
volt  alternating-current  circuits  should  be  increased  to  1,100  volts, 
and  series  arc  circuits  to  125  lights  each.  With  such  a  system  the 
number  of  wires  leading  from  any  station  can  be  kept  within  satis- 
factory limits.  There  should  be,  however,  not  less  than  two  main 
trunk  lines  leading  from  the  power  house,  and  these  should  be  run 
in  as  direct  a  line  as  possible  to  the  centers  of  the  various  sections. 
However,  care  should  be  exercised  that  these  lines  are  run  in  streets 
having  the  least  number  of  telegraph  and  telephone  wires,  and  also 
where  they  will  be  least  objectionable  to  the  public.  In  fact,  it  is 
preferable  to  increase  the  length  of  a  line  i.ooo,  or  even  .2,000  ft., 
than  to  select  a  more  direct  route  at  the  expense  of  public  good  will. 

Series  circuits  for  both  arc  and  incandescent  street  lighting  should, 
as  far  as  possible,  be  laid  out  in  compact  blocks,  and  so  arranged  that 
with  the  exception  of  the  main  lines  there  will  be  but  one  line  on  a 
street ;  in  other  words,  a  circuit  should  run  out  on  one  street  and 
return  on  another. 

Each  series-arc  circuit  of  125  lamps  should  be  subdivided  into  at 
least  three  loops,  so  arranged  that  any  one  can  be  separately  cut  out 
by  a  switch.  This  will  be  found  of  great  assistance  in  locating  open 
circuits  and  grounds;  and  in  case  of  fire  the  section  affected  can  be 
easily  and  safely  cut  out  without  interfering  with  the  rest  of  the 
circuit. 

All  wires  on  the  main  or  trunk  lines  should  be  well  drawn  up  in 
order  to  prevent  crosses.  All  series  circuits  from  the  power  house 
to  the  point  where  the  circuit  branches,  should  be  carried  on  pins 
occupying  the  same  relative  positions  counting  from  the  top  of  the 
pole.  This  would  also  apply  to  alternating-current  circuits,  unless 
the  distances  covered  are  such  as  to  require  transposition.  No  cut- 
out boxes,  transformers  or  lightning  arresters  should  be  erected 
upon  the  main  or  trunk  lines  as  previously  mentioned.  The  wires 
for  the  circuits  which  first  branch  ofif  from  the  main  line  should  be 
carried  on  the  lower  cross  arms,  and  wires  supplying  the  more 
distant  sections  should  be  carried  above;  the  reason  being  that  wires 
which  require  least  attention  should  be  placed  out  of  the  way  of  the 
linemen,  whose  services  are  generally  most  needed  on  those  wires 
which  supply  the  business  in  the  immediate  nsighborhood. 

Where  series-arc  or  series-incandescent  lines  for  street  lighting 
are  erected  on  the  same  poles  with  alternating-current  lines  they 
should  be  carried  below  the  latter  since  they  are  out  of  circuit  during 
the  day;  in  other  words,  all  high-tension  lines  which  are  in  circuit 
continuously,  should  be  located  on  the  top  cross  arms,  thus  obviating 
the  necessity  of  linemen  when  working  on  the  series  lines  from 
coming  in  contact  with  them.  For  the  same  reason  the  secondary 
lines  being  safely  handled,  should  preferably  be  placed  on  the  lower 
arms.  Secondary  wires  should  not  be  attached  to  the  same  cross 
arms  with  high-tension  lines,  unless  on  opposite  sides  of  the  pole. 

It  is  advantageous  to  erect  alternating-current  lines  which  are 
in  circuit  24  hours  daily,  on  a  distinct  type  of  insulator,  in  order 
that  linemen  will  know  at  a  glance  what  circuits  are  alive.  This 
can  readily  be  accomplished  by  using  porcelain  insulators  for  alter- 
nating-current and  glass  insulators  for  series  circuits,  the  latter 
being  in  use  only  at  night.  This  is  also  of  assistance  in  tracing  out 
the  circuits. 

.All  branch  circuits  should  lead  from  reverse  arms,  .except  in  the 
case  of  single  series-arc  loops,  which  may  be  attached  to  an  iron 
break  arm  on  the  outside  or  end  pin.  If  alternating-current  branch 
circuits  lead  in  both  directions  at  cross  streets,  the  wires  should  be 
carried  straight  across  and  a  common  connection  made  to  the 
main  line. 

The  necessary  fuse  boxes  to  protect  the  mains  should  be  placed 
on  the  first  pole  each  side  of  the  trunk  line. 

Where  numerous  telephone  or  telegraph  wires  cross  above  electric 
light  wires,  a  separate  six-pin  cross  arm  should  be  attached  at  the 
top  of  the  pole  for  supporting  two  No.  10  galvanized  iron  wires 
(one  at  each  end  of  the  cross  arm)  stretched  from  pole  to  pole  as 
guard  wires. 

GROUNDING  OF   SECONDARIES. 

All  secondary  mains  supplied  by  transformers  should  have  the 
neutral  wire  of  the  three-wire  system  or  one  wire  of  the  two-wire 
system  grounded.  It  is  also  necessary  that  a  suitable  ground  te 
furnished   at    the   premises    of   each    consumer,    in    addition    to    the 
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I'cKuliir  iiiNtallfil  Kriiiiiids  iiimn  the  systiin.  lii  case  ui  :i  luiiiiljcr  tji 
triinsforiiu-rs  bring  connected  in  multiple  tlicrc  should  Ix-  n  Kiuuud 
for  each  transformer. 

It  mitdit  lie  nienlioned  incidentnlly  thai  in  connecting  two-wire 
meters  the  field  coils  of  the  meter  nuist  not  he  connecteil  to  the 
grounded  side  of  the  system,  as  otherwise  there  may  he  a  loss  of 
revenue,  due  to  the  tncter  being  shunted  by  grounds  in  the  building, 
etc.  When  conducting  a  periodic  test  of  the  meters,  the  condition 
of  the  ground  connections  in  the  building  should  he  examined  and 
repaired  if  defective. 

We  have  found  it  quite  advantageous  to  have  ceriam  of  the  regu- 
lar day  force  of  linemen  detailed  alternately  to  look  after  the  com- 
plaints at  night.  I^acli  man  naturally  gives  more  attention  to  the 
character  of  his  work  when  he  appreciates  that  his  duties  when  on 
the  night  shift  are  more  or  less  arduous  in  proportion  to  the  manner 
in  which  he  and  his  companions  have  performed  their  work  during 
the  day. 

KULBS. 

If  the  plant  is  of  sufficient  size  to  require  division  into  sections 
or  districts  lor  successful  operation,  a  uniform  sys\cm  of  rules  and 
diagrams  should  be  used  in  order  that  all  work  of  the  same  char- 
acter shall  be  performed  in  a  uniform  manner.  This  enables  a  line- 
man to  be  transferred  from  one  division  to  another,  and  still  be 
perfectly  familiar  with  his  work. 

The  following  arc  a  few-  of  the  general  rules  to  line  foremen  : 

1.  No  wire  of  smaller  size  than  No.  6  B.  &  S.  gauge  shall  be 
used  for  either  primary  or  secondary  work. 

2.  All  alternating-current  primary  line  wire  shall  be  erected  on 
porcelain  insulators  upon  adjacent  pins. 

3.  All  arc  line  wire  shall  be  erected  on  double  petticoat  glass 
insulators. 

4.  Alternating-current  and  arc  line  wires  shall  in  no  case  be 
placed  upon  the  same  cross  arm  unless  the  pole  is  between. 

5.  All  joints  shall  be  well  soldered  and  taped. 

6.  Secondary  lines  shall  at  all  points  be  at  least  18  in.  from 
primary  or  arc  lines  unless  covered  with  heavy  porcelain  tubes. 

7.  Fuse  boxes  shall  be  placed  upon  all  branch  circuits. 

8.  The  main  circuits  shall  not  be  fused  as  long  as  the  wires  are 
maintained  of  the  same  size  as  at  the  station. 

9.  Fuse  boxes  for  branch  circuits  shall  in  all  cases  be  fused  25 
per  cent,  smaller  th^n  the  main  fuse  at  switchboard  ;  and  in  no  case 
shall  branch  fuse  boxes  be  fussd  with  copper  wire. 

10.  Fuse  boxes  for  brancli  circuits  shall  be  placed  upon  the  first 
pole  from  the  junction  pole. 

11.  Transformers  shall  not  be  placed  on  the  exterior  of  build- 
ings, sheds  or  other  property  belonging  to  the  consumer. 

12.  All  poles  having  transformers  or  fuse  boxes  upon  them  shall 
be  stepped. 

13.  No  fuse  box  or  transformer  shall  be  placed  upon  a  junction 
pole  or  lamp  pole,  except  where  absolutely  necessary,  in  which  case 
the  office  shall  be  notified  and  permission  obtained. 

14.  Transformer  poles  shall  in  all  cases  have  full  six-pin  arms. 

15.  In  placing  transformers  for  motors,  i  kw  should  be  allowed 
for  each  horse-power  up  to  30  hp,  except  where  a  number  of  motors 
are  installed  upon  one  group  of  transformers,  in  which  case  the 
capacity  may  be  reduced  in  accordance  with  the  condition  of  load. 

16.  All  consumers  having  200  lights  or  over,  who  are  not  regular 
in  their  hours  of  burning,  such  as  churches,  lodge  rooms,  public  halls, 
etc.,  shall  be  placed  upon  two-phase  wherever  possible. 

17.  In  connecting  two-wire  consumers  upon  three-wire  secondary 
circuits,  care  should  be  taken  that  the  load  is  evenly  balanced,  as  to 
location  and  time  of  burning. 

18.  Wherever  practicable,  consumers  should  be  grouped  upon 
one  transformer,  or  system  of  transformers  and  secondary  wires. 

19.  The  object  in  grounding  a  secondary  wire  of  transformers 
is  to  prevent  high-tension  current  from  reaching  the  secondary  -wires, 
The  neutral  wire  of  all  three-wire  secondary  circuits  must  be 
grounded,  and  also  one  side  of  all  two-wire  secondary  circuits. 

20.  It  is  of  the  utmost  importance  that  the  primary  fuses  pro- 
tecting each  transformer  shall  be  of  a  size  proportionate  to  the 
capacity  of  the  transformer.  When  a  transformer  is  fused  exces- 
sively heavy,  or  with  fuses  of  dissimilar  sizes,  one  fuse  only  is 
liable  to  blow,  thus  leaving  current  on  the  defective  transformer. 

21.  It  is'  essential  that,  w-hen  a  primary  fuse  on  the  transformer 
is  blown  through  any  cause,  the  secondaries  should  be  disconnected 
from  the  transformer  and  the  latter  tested  to  full  line  voltage  be- 


tween the  primary  and  secondary  coils,  so  as  to  determine  that  there 
is  itu  breakdown  in  the  insulation  hetwcen  these  coils. 

22.  All  altrrn.iling-current  circuits  should  be  tesleil  claily  for 
Krounds. 

23.  All  series  lighting  circuits  should  be  lcste<l  for  grounds 
within  ten  minutes  after  the  circuits  arc  taken  ofT,  and  for  open 
circuits,  crosses  and  grounds  at  12:10  1".  M.  and  3:10  I'.  M.,  and  also 
one  hour  before  starling  lime. 

Throughotil  the  coutilry  are  hundreds  of  localities  and  small 
towns  which  would  be  deprived  of  the  adv.tnlages  of  electric  light 
and  power,  were  overhead  Imcs  abolished  and  all  wires  compelled 
by  law  to  be  placed  underground.  The  cost  of  the  latter  system, 
as  previously  mentioned,  is  often  prohibitive  and  the  cheaper  pole 
line  Construction  is,  therefore,  a  necessity  and  will  maintain  its 
supremacy  in  many  districts  for  years  to  come. 

It  should  be  the  duty  of  every  station  manager  to  see  that  all  work 
on  overhead  lines  is  performed  in  a  permanent  manner,  whether 
erected  fur  continuous  or  tenqiorary  service.  Temporary  repairs 
must  of  necessity  be  made  if  troidjic  is  located  and  cleared  at  night 
or  during  stormy  weather,  but  these  temporary  repairs  should  be 
reported  and  become  the  first  wurk  on  the  following  day. 

The  station  manager  is,  no  doubt,  fre(|uently  tempted  to  use  the 
cheaper  telephone  and  telegraph  construction  for  light  and  power 
purposes,  especially  when  appropriations  are  inadequate  for  thor- 
oughly substantial  work.  He  should,  however,  refuse  to  employ 
such  construction  under  all  conditions,  and  should  be  as  particular 
and  as  firm  in  rejecting  such  material  as  he  would  be  in  refusing 
to  employ  light  tubing  for  high-pressure  steam  lines. 

The  station  manager  must  appreciate  that  the  vital  point  in  over- 
head construction  and  operation  is  attention  to  details,  and  if  he 
will  see  that  all  work  is  erected  in  a  thoroughly  permanent  manner, 
he  will  accomplish  much  towards  the  prevention  of  complaints  from 
the  general  public  and  from  the  consumers  of  his  own  company. 


Purchased  Electric  Power  in  Factories.* 


Bv  E.   W.  Lloyd. 

The  grow'th  of  electric  power  loads  in  central  stations  during  the 
past  ten  years  has  been  no  less  than  marvellous.  There  is  scarcely 
a  mcTiiber  of  this  association  who  does  not  remember  the  time  when 
the  installation  of  a  ten  horse-power  motor  on  the  Edison  system 
was  an  event  known  to  every  employee  of  the  company,  and  com- 
mented upon  fully  as  much  as  the  connecting  of  a  five  hundred  horse- 
power installation  at  the  present  time.  There  is  scarcely  a  doubt  but 
that  the  connected  central  station  power  load  in  large  cities  will 
v(\u:\]  the  connected  light  load  at  a  very  early  day,  as  the  removal  of 
large  isolated  plants  in  office  buildings  and  mercantile  houses  has  in- 
creased our  power  loads  with  leaps  and  bounds.  The  time  has  come, 
however,  when  we  must  look  to  large  individual  motor  installations  in 
factories  if  our  present  rate  of  growth  is  to  be  maintained. 

The  small  power  customer  in  large  cities  comes  with  little  or  nn 
solicitation,  and  need  not  be  considered  here.  It  is  of  the  instal- 
lation of  motors,  and  the  cost  of  power  from  central  stations  for  large 
factories,  in  comparison  with  isolated  plant  costs,  that  this  paper 
will  endeavor  to  treat. 

It  seems  to  be  the  policy  of  some  companies  to  offer  power  rates 
at  almost  the  cost  of  production,  and  in  some  cases,  to  go  even  lower 
ill  order  to  build  up  a  day  load. 

The  experience  of  one  company  demonstrates  that  in  a  great  num- 
ber of  cases  factory  plant  costs  per  kw-hour  were  much  in  excess  of 
what  we  now  sell  them  current  for  at  a  profit. 

Low  power  rates  are  a  detriment  to  central  station  business,  as 
these  rates  are  published  by  customers  from  place  to  place,  and  often 
business  is  lost  because  the  prospective  customer  hears  of  an  ex- 
tremely low  price  in  another  city,  where  the  local  conditions,  or  more 
often  the  anxiety  of  the  company  to  get  a  power  load,  prompt  them  to 
give  a  low  rate  without  learning  what  it  actually  costs  to  operate  the 
isolated  plant.  Before  giving  a  prospective  customer  a  price  per 
kw-hour,  it  is  well  to  know  what  his  factory  plant  costs  are.  In  as- 
certaining these  costs  you  will  probably  meet  with  difficulties.  The 
manufacturer  with  engineering  training,  or  having  a  mechanical  or 
electrical  engineer  as  manager,  thinks  he  can  generate  power  just  as 
cheaply  as  we  can  sell  it.  We  find,  however,  that  a  large  portion  of 
the  customers  with  whom  we  ultimately  do  business,  know  little  of 
their  actual  plant  costs,  and  if  their  estimate  of  costs  is  taken,  we 

♦  Abstract  of  paper  read  before  the  Association  of  Edison  Illuminating  Com- 
panies,  Thousand  Islands,  X.   Y.,  Sept.   8-1 1,   1903- 
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would  find  a  cost  per  kw-liour  with  which  it  would  be  impossible  for 
us  to  compete.  A  careful  investigation  of  the  plant  will  determine 
whether  their  figures  arc  correct.  If  their  system  of  keeping  costs  is 
wrong,  it  is  necessary  that  the  information  be  estimated  from  data 
obtained  by  going  over  every  detail  of  the  driving  machinery,  plenty 
of  allowance  being  made  for  large  coal  cunsumption  when  the  appa- 
ratus is  over  five  years  old. 

An  important  point  is  the  examination  of  all  the  pumping  machin- 
ery. It  has  been  our  experience  that  the  steam  pump  is  one  of  our 
best  friends.  Frequently  the  decision  as  to  whether  a  plant  be  oper- 
ated from  central  station  service,  or  an  isolated  plant  be  installed,  is 
determined  by  the  large  steam  consumption  of  the  pumps  per  horse- 
power per  hour. 

The  items  enumerated  below  are  those  which  should  be  considered 
in  making  up  the  total  cost  of  operating  an  isolated  plant : 

Salary  of  engineers ;  salary  of  firemen ;  salary  of  electrician  ;  fuel ; 
removal  of  ashes;  water;  oil;  repairs  to  boilers;  repairs  to  engines 
and  dynamos  ;  lamps  ;  carbons  ;  tool  account ;  miscellaneous  expense 
and  supplies,  waste,  packing,  etc. ;  general  expense ;  depreciation ; 
interest  on  investment ;  insurance ;  rental  value  of  space ;  damage 
resulting  from  heat  and  vibration  ;  risk  to  employees  and  the  public 
through  accidents, and  boiler  explosions;  taxes. 

In  addition  to  the  above  plant  costs  it  is  often  necessary  to  add  the 
following:  Maintenance  of  rope  or  belt  transmission  lines;  unneces- 
sary investment  in  shafting  and  hangers ;  salary  of  millwrights. 

Our  experience  has  been  that  it  will  generally  be  necessary  to 
estimate  most  of  the  above  items,  as  the  customer  has  not  kept  these 
costs  separate  from  other  similar  accounts.  Such  items  as  salaries, 
supplies,  coal  and  water,  are  about  the  only  ones  that  can  be  accurately 
obtained  over  a  period  of  years. 

In  estimating  the  kw-hour  output  of  an  isolated  plant,  we  have  to 
take  into  consideration  not  only  the  power  consumed  by  the  machines 
themselves,  but  the  friction  load  of  the  heavy  transmission  shafting, 
and  the  wastes  in  the  generating  machinery.  It  is  also  essential  that 
we  be  familiar  with  the  customers'  output,  and  have  a  knowledge  of 
the  workings  of  different  kinds  of  machinery,  and  know  the  power 
required  to  drive  each  machine,  together  with  the  number  of  hours 
per  day  each  runs.  An  estimate  made  on  this  basis  can  be  checked 
by  indicator  cards  taken  every  fifteen  minutes  during  the  day  for 
several  'days.  A  one-day  test  is,  as  a  rule,  very  inaccurate,  as  the  ma- 
chinery varies  in  its  operation  from  day  to  day.  These  tests  are 
necessary  only  in  large  factories,  as  a  proper  estimate  of  the  kw-hour 
consumption  may  be  made  of  a  small  installation  without  this  ex- 
pense. 

Engine  tests  are  very  often  deceiving,  it  being  extremely  difficult 
to  separate  the  friction  load  present  in  all  engine-driven  plants  from 
the  actual  power  delivered  to  the  machines.  It  is  therefore,  much 
more  accurate  to  estimate  the  kw-hour  consumption  for  each  ma- 
chine or  group  of  machines.  These  estimates  can  be  made  quite  ac- 
curately by  an  engineer  who  is  trained  to  the  work. 

Instances  have  come  to  my  notice  of  cases  where  there  was  un- 
der 5  per  cent,  variance  between  the  bills  and  the  estimate.  Hav- 
ing the  plant  costs  and  the  kw-hour  output  of  the  plant,  their 
kw-hour  rate  can  be  compared  with  the  central  station  rates  with 
gratifying  results. 

In  addition  to  the  favorable  comparison  of  rates,  we  have  the  ad- 
vantage afforded  by  the  lower  kilowatt  consumption  of  the  ma- 
chinery after  the  removal  of  waste  caused  by  the  constant  running 
of  generating  machinery,  shafting,  steam  pumps,  pulleys,  belts,  etc. 
These  changes  in  most  cases  turn  the  tide  in  our  favor,  as,  in  the 
majority  of  factories,  the  percentage  of  lost  energy  is  very  large. 

One  of  the  most  difficult  tasks  we  have  is  convincing  a  customer 
that  his  average  load  is  not  equivalent  to  his  connected  load,  nor  is 
his  maximum  load  the  average.  It  is  surprising  what  a  large  num- 
ber of  people  there  arc  who  persist  in  these  views.  When  a  cus- 
tomer is  asked  how  much  power  he  will  require,  he  invariably  men- 
tions the  horse-power  of  his  engine,  and  when  you  give  him  a  rate 
per  kw-hour  immediately  proceeds  to  multiply  this  by  his  hours  of 
running  and  finds  an  enormous  cost  per  month. 

Besides  the  ordinary  causes  of  waste  above  mentioned,  there  are 
generally  numerous  changes  that  can  be  made  in  plants,  which  will 
reduce  the  current  consumption  materially.  If  air  is  used  for  hoisting 
and  drilling,  these  machines  can  be  replaced  with  electric  hoists  and 
motor-driven  drills.  Of  course,  if  the  plant  uses  hammers  or  riv- 
eters, the  air  compressors  cannot  be  removed,  but  they  can  be  changed 
to   motor   drive   with   an   automatic   controlling   device   arranged   to 


start  and  stop  the  compressor,  as  the  conditions  of  operation  require. 
Where  it  is  necessary  to  have  shafting  of  any  length,  a  saving  on  the 
friction  load  can  be  effected  by  the  use  of  light  line  shafting  and 
three-point  bearings. 

In  order  to  substantiate  the  argument  that  central  station  charges 
are  cheaper,  the  table  given  below  shows  costs  per  month  taken  from 
a  customers'  books  for  one  year  previous  to  the  removal  of  their 
plant,  that  arc  higher  than  their  present  current  bills  from  us: 

Salary  of  engineer,  $90;  salary  of  fireman,  $60;  fuel,  $577;  removal 
of  ashes,  $8;  water,  $20;  oil,  $2;  repairs  $15;  tool  account  $2;  mis- 
cellaneous expense  supplies,  $15;  depreciation,  $83;  interest  on  invest- 
ment, $49;  insurance,  $6;  rent  value  of  space,  $25;  interest  on  un- 
necessary investment  in  shafting,  $5 ;  total,  $956. 

This  customer  is  running  about  the  most  difficult  class  of  machinery 
to  which  we  are  called  upon  to  supply  power.  They  carry  on  a  struc- 
tural steel  business  operating  punches,  shears,  traveung  cranes,  a 
fully  equipped  machine  shop,  carpenter  and  pattern  shop,  foundry,  a 
75-hp  beam  saw,  and  a  7S-hp  air  compressor,  having  a  total  of  400 
horse-power  in  motors.  With  a  4c.  rate  per  kw-hour  running  ten 
hours  a  day,  their  bills  run  about  $800  per  month.  We  expect  to  run 
them  for  considerably  less  money  by  replacing  a  number  of  their  air 
hoists  by  electric,  as  their  air  hoists  takes  about  five  times  the  energy 
after  all  wastes  are  calculated. 

The  only  way  we  were  able  to  save  this  firm  money  was  by  the 
elimination  of  all  wastes  throughout  the  plant.  Most  of  the  machines 
have  a  motor  directly  connected  to  them,  the  exception  being  the 
carpenter  and  machine  shops,  which  arc  group  driven. 

These  facts  demonstrate  that  proper  motor  installation  is  the 
large  factor  in  reducing  the  cost  of  power  from  central  station  ser- 
vice. I  do  not  believe  it  is  necessary  to  follow  the  advice  of  some 
manufacturers  of  motors  in  order  to  have  an  efficient  installation,  such 
as  specifying  the  very  large  motors  necessary  for  multiple  voltage 
control,  where  the  motor  in  some  cases  is  50  to  75  per  cent,  larger 
than  need  be ;  but  on  such  machines  as  pumps,  air  compressors, 
punches,  large  machine  tools,  large  wood-working  machines,  beam 
saws,  hoists,  printing  presses  and  the  like,  it  is  essential  that  a  motor 
be  installed  for  each  in  order  that  the  average  load  be  as  small  as 
possible. 

The  two  voltages  supplied  by  the  Edison  three-wire  system,  to- 
gether with  the  use  of  any  of  the  numerous  mechanical  methods  of 
speed  changing,  will  efficiently  supply  all  the  range  in  speed  required 
by  any  tool  with  which  I  am  acquainted. 

The  first  cost  of  a  motor  installation  often  militates  against  us 
when  figuring  with  a  prospective  customer  for  current,  but  this  preju- 
dice is  rapidly  disappearing  as  the  numerous  advantages  in  favor  of 
motor  drive  are  becoming  widely  known,  and  up-to-date  factory 
managers  are  making  changes  whether  they  use  central  station  cur- 
rent or  generate  their  own. 

I  believe  it  good  policy  to  be  extremely  liberal  when  quoting  costs 
to  install  motors,  as  their  sale  is  really  a  secondary  consideration  in 
connection  with  central  station  business.  Spread  the  payments  for 
motors  over  long  periods,  with  good  allowance  in  case  they  be  taken 
back.  Make  a  guarantee  on  the  bills  per  connected  horse-power  per 
month  for  a  short  period ;  in  fact,  force  the  customer  to  do  business 
when  the  negotiations  get  to  a  point  where  you  are  apt  to  lose  him. 

I  do  not  mean  to  take  the  position  that  it  is  necessary  to  cut  rates 
in  order  to  close  a  contract,  because  making  a  stipulated  price  per 
horse-power  per  month  does  not  make  the  rate.  Keep  up  your  rates, 
hut  use  every  possible  expedient  to  get  power  business  hy  a  liberal 
policy.  Some  people  are  afraid  of  central  station  charges,  and  it  is 
necessary  to  make  concessions  to  sufficiently  interest  them  to  make 
the  trial. 

In  figuring  on  motors  with  our  customers,  we  fre(iuently  find  that 
we  are  underbid  very  materially  by  makers  of  inferior  apparatus, 
and  the  customer  is  inclined  to  buy  the  cheaper  machine  on  account 
of  the  saving  in  the  first  cost.  This  is  frequently  very  poor  policy 
on  his  part,  we  find  there  are  often  machines  which  are  defective 
in  design  and  therefore  take  more  current  than  they  should.  It  is 
sometimes  hard,  however,  to  convince  a  customer  that  a  slight  differ- 
ence of  efficiency  makes  any  particular  difference.  We  have  figured 
out  the  difference  in  the  Edison  bills  which  would  be  made  by  a  dif- 
ference of  efficiency,  from  i  per  cent,  to  10  per  cent.,  in  order  that  the 
customer  may  see  in  dollars  and  cents  what  it  means  to  him  on  a 
year's  bills. 

By  studying  the  table  it  will  be  readily  seen  that  a  slight  disad- 
vantage in  efficiency  will  make  what  appears  to  be  a  cheap  motor  by 
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far  llic  iiiiist  I'xpciisivc  in  llu-  Icuik  run;  r.  n.,  assuiiii-  twn  iii(ili>r>  of 
ii)-li|i  iMpai-ity  i-jicl),  oiif  sclliHK  at  $-'50  ami  the  other  at  $-'-'3  l.cl  uh 
.i-^-iimu-  tliat  tlu"  motor  will  avrranc  3  liorM'-powcr  ten  liour>  a  <lay 
the  year  aroiind.  Assiiinc  that  the  averanc  ertioicncy  of  the  chcapor 
motor  is  ,?  per  (.•i-iit.  less  than  tlial  of  the  $-'.Si)  one.  The  amuial  eo>t 
for  current  would  he  $-'ti»x  Kreater.  C'apitali/mK  this  annual  dilTcr- 
ence  on  the  hasis  of  5  per  cent.,  vvc  IiikI  that  the  cheaper  motor  costs 
$-'.*5  pins  $104.^0,  or  $.U'<;.70  as  compared  with  the  $.'50  machine. 

The  followiuK  tahle  shows  annual  variation  in  cost  of  currnii 
c.iused  liy  variation  in  percentage  of  elhciency.  Tahle  based  on  motor 
runnniK  at  full  li)ad  ten  hours  per  day  for  JIJ  days.  Current  based 
on  5c.  per  kw-hour.  Wlu-n  the  hours  running  per  day  of  tnoturs  is 
iletermined,  the  actual  loss  can  he  easily  liKun-d  : 

I'KR    I'KNT.    \  ARIMION     IN     Kl- KIl'IKNCY. 
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.My  company  makes  a  practice  of  buying  plants,  and  often  the  dif- 
ference between  the  salvage  allowed  and  the  cost  of  the  motor  in- 
stallation is  very  small. 

When  there  is  a  plant  to  be  removed  we  find  it  to  our  interest 
to  offer  good  prices  for  the  second-hand  machinery.  Often  a  customer 
is  agreeably  surprised  at  what  is  offered  for  his  plant  and  will  sign  a 
contract  at  good  figures  where  he  would  become  dissatisfied  and  re- 
fuse were  we  to  appraise  his  plant  too  low.  We  find  a  good  market 
for  all  the  apparatus  we  remove  at  very  good  prices,  and  there  is 
no  doubt  about  the  value  of  the  second-hand  machinery  department. 
We  have  a  gang  of  expert  wreckers  who  place  the  machinery  in  the 
warehouse  in  good  shape,  where  it  is  cleaned  up  and  put  in  present- 
able condition  lor  sale.  .A.  few  well-placed  advertisements  in  trade 
papers  bring  plenty  of  inquiries,  and  we  rarely  carry  any  of  the  ma- 
chinery over  a  year. 

Besides  the  removal  of  wastes  in  plants  above  enumerated,  there 
are  other  savings  which  should  receive  considerati(jn  in  case  the 
factory  where  motors  are  to  be  installed  in  a  new  building.  Such  as, 
less  investment  in  line  shafting,  smaller  foundations  for  the  building, 
lighter  roof  supports  ow'ing  to  the  decreased  weight  of  the  shafting 
and  the  absence  of  belts,  which  allows  of  the  installation  of  traveling 
cranes,  thereby  increasing  the  handling  facilities  of  the  factory,  and 
reducing  the  cost  of  the  output. 

There  are  also  a  great  many  reasons  in  addition  to  the  actual  cost 
of  current,  why  central  station  service  should  be  used,  and  before 
presenting  our  estimate  it  is  always  a  wise  precaution  to  bring  these 
points  to  the  attention  of  a  customer.  Following  are  a  few  of  the 
reasons :  Constant  smoking,  causing  the  manufacturer  annoyance  and 
trouble  with  the  city  authorities,  who  force  him  to  use  a  high  grade 
of  smokeless  coal  at  great  cost,  or  the  installation  of  costly  smoke 
consumers  or  furnaces.  Strikes  of  engineers,  firemen  or  teamsters ; 
inability  to  get  coal;  break-down  of  transmission  shafting,  belts,  en- 
gines or  boiler  plant,  together  with  the  liability  of  accident  in  operat- 
ing a  plant  where  trouble  is  being  had  with  the  employees.  Also  the 
large  losses  suflfered  by  the  manufacturer  when  accidents  occur  caus- 
ing the  closing  of  the  whole  factory.  With  reference  to  accidents  : 
We  have  a  customer  who  had  been  operating  a  plant  for  the  sup- 
ply of  power  and  light  for  twenty  years.  One  night  about  si.x  o'clock 
the  battery  of  boilers  burst,  killing  nine  people  and  maiming  many 
others.  They  called  on  us  for  temporary  service,  which  we  were 
able  to  give  them  by  7.30  next  morning,  having  a  construction  gang  of 
sixty-five  men  working  all  night.  After  running  them  temporarily 
for  a  time,  an  estimate  was  made  for  permanent  service,  with  the 
result  that  they  are  now  on  our  system.  Their  losses,  including 
claims  exceeded  the  total  cost  of  the  operation  of  the  plant  for  over 
ten  years.    It  is  needless  to  say  that  they  will  not  install  a  new  plant. 

Fuither  advantages   are-   the   reliability  of  the   service   from  the 


central  station  at  any  tnue  duriiiK  the  twenty  four  hours,  with  pos- 
sibility of  rummiK  any  one  tool  or  K<oiip  of  tools  if  necessary,  wilhout 
startiiiK  a  larKe  eiiKine  and  paying  a  niKht  eiiKineer  and  lireiiian  ;  the 
pnvilene  of  usiiiK  two  voltaKcs  from  the  three-wire  system,  in.suring 
larKe  speed  variation,  especially  for  individual  motors,  and  a  cor- 
rcspondiiiK  increase  in  the  output  of  the  plant.  I-Uxibilily  of  the 
motor  installation,  allowinn  an  increase  in  the  motive  power  at  very 
little  cost  with  the  additional  advantaKe  of  a  better  rate  the  more 
power  iiseil.  iMirthermore,  the  iiicrease<l  cleanliness  in  the  factory ; 
the  absence  of  belts,  vibr.itioiis,  heat.  :ind  the  increased  output  (which 
is  a  very  important  point)  <liie  to  the  ;diseiicr  of  bell  slippage. 

1  have  tried  to  bring  out  the  point  that  proper  motor  installation 
is  the  important  one  to  consider  when  fiKiiring  on  nvw  business.  1 
wish  to  emphasize  this  by  saying  that  it  is  far  better  to  refuse  busi- 
ness when  the  customer  refuses  to  install  motors  in  accordance  with 
the  best  engineeriiiK  practice,  as  a  customer  invariably  fails  to  renew 
his  contract  when  he  finds  his  bills  running  a  great  deal  higher  than 
he  expected.  In  addition,  he  publishes  his  high  costs  and  stops  many 
prospective  customers  by  his  talk  of  robbery  by  the  ICdison  Company. 

It  is  safe  to  say  generally  that  we  can  handle  ccontniiically  any 
business  when  the  average  load  does  not  exceed  35  per  cent,  of  the 
connected  load.  In  one  large  plant  an  installation  of  2,800  con- 
nected horse-power  in  individual  motors  is  driven  by  a  soo-kw  gen- 
erator, the  average  power  required  being  but  15  per  cent,  of  the  con- 
nected load. 

I  believe  we  are  just  entering  the  jiower  field,  and  that  in  a  very 
few  years  the  furnishing  of  power  fr(Mn  central  station  service  will 
be  quite  as  important  as  the  distribution  of  light.  The  recent  de- 
velopments in  steam  turbines  and  high-class  generators,  promise 
to  open  up  a  vast  field  for  power  and  light  stations.  There  is  no  rea- 
son why  central  station  power  cannot  be  sold  cheaper  than  it  can  be 
made  by  any  isolated  plant,  and  our  experience  is  grounding  us  more 
firmly  in  this  belief  every  day,  as  we  only  recently  took  out  the  largest 
isolated  plant  in  the  city  of  Chicago,  which  approximated  8,000  horse- 
power, and  connected  the  business  to  our  system,  saving  them  money, 
and  giving  them  better  service  than  they  ever  had  from  their  own 
plant. 

Altogether,  we  have  removed  over  fifty  isolated  plants  in  Chicago 
during  the  past  three  years,  and  connected  them  to  our  system. 

The  removal  of  the  isolated  power  plant  is  a  natural  evolution,  and 
the  supply  of  power  from  central  stations  is  merely  another  example 
of  the  consolidation  of  all  interests  both  from  a  business  and  an 
engineering  standpoint. 

The  solution  of  the  smoke  problem,  and  freedom  from  labor 
troubles,  lies  in  the  furnishing  of  power  from  central  station  service. 


Boys  on  Radium. 

One  of  the  most  interesting  lectures  delivered  at  the  meeting  of 
the  British  .Association,  which  was  recently  held  at  Southport,  was 
by  Mr.  Vernon  Boys,  president  of  the  mathematics  and  physics  sec- 
tion, relative  to  radium.  Mr.  Boys  suggested  a  connection  between 
radioactivity,  as  now  observed,  and  the  stock  marvel  of  the  comet 
and  its  tail.  "What  is  a  comet  and  of  what  does  its  tail  consist?" 
asked  Mr.  Boys.  It  was  impossible  not  to  be  struck  by  the  simi- 
larity of  the  language  used  in  describing  comets  and  that  used  in 
any  paper  written  on  radium.  He  knew  that  mere  superficial  simi- 
larity was  worth  very  little,  if  anything,  but  for  centuries  the  sky 
had  shown  us  phenomena  still  not  entirely  understood,  and  inability 
to  remove  all  difficulty  by  the  aid  of  radium  or  similar  material  was 
no  reason  for  dismissing  the  idea  of  any  connection  without  further 
thought.  He  added  that  Sir  William  Crookes  has  devised  an  ex- 
periment in  which  a  particle  of  radium  keeps  a  screen  bombarded 
forever,  so  it  seems,  each  collision  producing  a  microscopic  flash 
of  dancing  light,  the  multitude  of  which  forcibly  compels  the  imag- 
ination to  follow  the  reasoning  faculties  and  realize  the  existence  of 
atomic  tumult.  Radium  in  some  respects,  he  said,  behaved  in  a 
manner  contrary  to  that  of  all  proper  chemical  thorium  or  uranium, 
which  acted  in  the  same  kind  of  way  as  did  radium,  but  with  far  less 
vigor,  and  would  last  a  million  years  before  there  was  nothing  left, 
or  at  least  before  they  were  worn  out,  while  radium,  preferring  a 
short  life  and  a  merry  one,  could  not  expect  to  e.xist  for  more  than 
a  few  thousand  years.  In  that  time  one  gram  of  radium  would 
evolve  one  thousand  million  heat  units,  sufficient,  if  converted  into 
work,  to  raise  500  tons  a  mile  high,  whereas  a  gram  of  hydrogen, 
our  best  fuel,  burned  in  oxygen,  yielded  only  34.000  heat  units,  or 
one  thirty-thousandth  part  of  the  output  of  radium. 
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An  Object  Lesson  in  Telephone  Receivers.— IL 


By  Arthur  V.  Abbott,  C.  E. 


THE   STROM  BERG-CARLSON    RECEIVER. 

TJrllS   receiver   i«   a   highly   developed   instrument   and   of   great 
interest  and  value  in  the  study  of  receiver  design.    The  assem- 
bled receiver  is  shown  in  Fig.  42  and  a  sectional  view  in  Fig. 
43.     In  Fig.  44  the  magnetic  system  is  removed  from  its  case,  while 
in   Fig.  48  the  receiver  is   completely   dissected   into  its  component 
parts.    The  case  shown  at  -1  in  Figs.  43,  44  and  45  is  composed  of  a 


FIG.  42.— RECEIVER  ASSEMBLED.       FIG.  43.— SECTION AL  VIEW  OF    RECEIVER. 

single  piece  of  hard  rubber,  on  one  end  of  which  a  screw  thread  is 
cut,  while  at  the  rear  the  case  is  reinforced  and  the  cord  passes 
through  a  hole  in  the  center  to  reach  the  terminals  of  the  line  coils. 
On  the  front  end  of  the  case  a  brass  cap,  B,  is  secured  by  means  of 
a  screw  thread.  This  brass  cap  is  made  very  solid  and  substantial 
and  carries  in  its  center  a  projection,  X  (Fig.  45),  to  which  the 
pole  pieces  and  magnetic  system  are  bolted  as  shown  in  Fig.  43,  by 


FIG.  44. — RECEIVER  PARTLY  DISSECTED. 

means  of  a  bolt  which  passes  directly  through  both  of  the  poles  and 
the  projection  upon  the  brass  cap,  so  that  this  cap  forms  a  solid 
foundation  for  the  whole  instrument  to  which  the  magnetic  system 
is  secured  in  the  strongest  manner.  On  the  outside  this  brass  cap 
is  threaded  and  a  circular  brass  ring.  C".  is  cut  to  engage  with  this 
thread.     The   diaphragm    is   placed   on   the   inside   of   this  ri.lg   and 


FIG.  46. — PHANTOM    WITH   DIAPHRAGM  REMOVED. 


FIG.    45. — RECEIVER    COMPLETELY    DISSECTED. 


FIG.    47. — PHAKTO.M    WITH    DIAPHRAGM    IN    NORMAL   POSITION. 
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secured  aRaiiist  n  shoulder  by  means  nf  a  follower  ring,  L),  which  is 
threaded  into  the  inside  of  the  cap,  C  Hy  this  means  the  dia|)l)rnRm 
is  clamped  very  lirmly  hrtween  two  siiarp  circular  brass  rims,  and 
it  is  evident  tliat  as  the  riuR,  (",  is  threaded  on  the  exterior  of  the 
brass  cap,  li.  the  adjustment  of  tiie  iliapliraKm  witii  reference  to  the 
pole  pieces  can  be  maile  with  the  utmost  nicely  and  exactness. 
Finally,  in  order  to  secure  the  cap,  C".  in  its  place,  a  follower  riii^,  /;", 
which  acts  as  a  lock  nut,  is  screwed  \\\>  afjainst  the  cap  when  it  is  in 
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FIG.   48. — PHANTOM    WITH    DI.M'HRACM    Yi   IN.    FROM    I'OLK-PIECE. 

its  final  position.  The  diaphragm  is  of  sheet  iron  tinned  .01  in.  thick, 
2.19  in.  in  diameter  over  all  with  a  free  diameter  of  2.12  in.  The 
magnetic  systein  consists  of  one  U-shaped  bar  of  steel  .625  in.  wide 
and  .24  in.  thick,  with  its  outside  edges  slightly  chamfered.  There 
is  a  distance  of  .35  in.  between  the  sides  of  the  U,  while  the  magnet 
is  4.60  in.  in  length.  The  pole  pieces  are  of  soft  iron  .590  in.  wide, 
.  ID  in.  thick  and  1. 18  in.  long.  The  coil  spools  are  of  fibre  .44  in. 
wide.  .860  in.  long  and  .50  in.  deep.  The  winding  of  the  local  bat- 
tery instruments  is  of  No.  38  wire,  having  a  resistance  of  from  90 
to  100  ohms,  with  about  1,200  turns,  the  line  coils  being  connected  in 
scries.  The  tractive  effort  is  2.940  pounds  (1.332  grams).  This 
corresponds  with  tractive  eflfort  per  sq.  cm.  of  1,755  grams,  giving 
an  induction  in  the  pole  pieces  of  13,100  gausses,  corresponding  to 
a  remanance  in  the  permanent  magnet  of  5,800  gausses.  The  receiver 
cord  passes  through  a  hole  in  the  rear  of  the  case.  On  ihe  inside 
a  large  and  heavy  knot  is  tied  in  the  cord,  which  forms  a  very 
flexible  stop,  and  prevents  the  weight  of  the  receiver  from  producing 


FIG.    49. — WATCH    CASE   RECEIVER. 


FIG.    50. WATCH    C.\SE    RECEIVER 

WITH    HEAD  BAND. 


any  strain  upon  the  terminals.  Between  the  faces  of  the  magnet  a 
fibre  block  is  placed  to  which  the  line  wire  terminals  are  carried 
by  means  of  two  pieces  of  okonite  wire  that  pass  through  the  cap,  B. 
These  terminal  wires  carry  two  brass  terminal  pieces  that  are  secured 
to  the  fibre  block  by  means  of  screws,  to  which  the  cord  tinsel  is 
connected.  This  receiver  is  very  substantial  and  will  bear  a  great 
amount  of  abuse  without  injury  to  any  of  its  parts.     Figs.  46,  47 


and  4K  arc  phantonis  from  this  model.  V\%.  4O  is  the  phantom  will) 
the  diaphraKin  removed.  exl)il)iiint{  plainly  a  most  povserful  field. 
I'lK'  47  ■'<  <be  phantom  with  the  di;iphraf{m  in  place,  showing  that 
in  this  receiver  the  <ti;iphraKm  is  fully  saturated,  while  l""iK  4K  is 
a  pliantom  taken  wnh  the  diapiiragm  removed  %  in.  away  from  the 
pole  pieces,  and  strikingly  illustrates  the  effect  of  changinR  tlic 
adjustment  r«f  the  diaphr.iKms  with  reference  to  the  |»ole  pieces, 
for  m  tins  phaiilimi  llicre  is  hanlly  a  trace  of  magnetism  exterior 
to  the  iiia|)iiraKm  itself. 

Figs.  40  and  50  illustrate  the   StroinbcrK-Carlson   watch   case  re- 
ceiver.     In  general   design   this  receiver  adopts  as    far  as   practical 


FIG.   51. — RECEIVER   DISSECTED. 

the  model  and  the  principles  in  the  hand  telephone,  departing  there- 
from only  in  so  far  as  necessary  to  secure  the  requisite  lightness 
to  enable  the  receiver  to  be  worn  upon  the  head.  In  Fig.  50  the 
assembled  receiver  includes  a  band,  whereby  it  may  be  supported 
from  the  head,  is  shown. 

THE    AMERICAN    RECEIVER. 

The   American   receiver  exhibits  another  method  of  securing  an 
adjustment   between    the  pole   pieces   and   the  diaphragm.     Fig.   51 


FIG.    52. — PHANTOM    OF    RECEIVER    WITH    DIAPHRAGM    REMOVED. 

shows  this  receiver  dissected.  The  case  consists  of  tw'O  pieces  of 
composition.  Upon  the  front  the  diaphragm  cap  is  threaded,  while 
the  receiver  cord  passes  through  a  hole  in  the  rear.  The  magnetic 
system  consists  of  a  U  bar  .655  in.  wide,  .25  in.  thick  and  4.25  in. 
long,  the  U  being  formed  so  that  there  is  .32  in.  between  the  parallel 
phases.  The  pole  pieces  are  .61  in.  wide,  .10  in.  thick  and  1.5  in. 
long,  ai.d  are  recessed   in   the  top  of  the  U  bar.     Before  the  pole 
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pieces  arc  put  in  place  a  wash  dish-shaped  piece  of  brass  is  set 
under  the  pole  pieces  and  on  top  of  the  U.  This  wash  dish  piece 
is  pressed  in  a  die  and  after  it  is  in  position  the  face  of  the  dish  and 
the  face  of  the  pole  pieces  are  grounded  on  a  lap  so  as  to  be  exactly 
in  line.  The  diaphragm  is  of  sheet  iron  tinned  and  as  is  shown  in 
Fig.  51  is  dished,  the  dishing  being  sufficient  to  carry  the  center  of 
the  diaphragm  about  .03  in.  away  from  the  pole  pieces.  The  edge  of 
the  diaphragm  rests  upon  the  face  of  the  brass  dish  that  is  secured 
between  the  pole  pieces  and  the  magnet.  The  receiver  is  assembled 
by  slipping  the  magnet   placing  the   diaphragm  on  the  piece  of  the 


FIG.  53.- 


B  C 

-DIFFERENT  TYPES   OF  RECEIVERS. 


A — KELLOGG  RECEIVER.     B — MANHATTAN  RECEIVER.      C — ERICSSON  RECEIVER 
I) — WESTERN  TELEPHONE       COMPANY  RECEIVER. 

dish,  and  clamping  the  whole  with  the  diaphragm  cap.  It  is  evident 
fronj  this  mode  of  construction  that  there  is  no  means  of  making  any 
adjustment  of  the  distance  between  the  diaphragm  and  the  pole 
pieces   after   the   process   of   manufacture   is   once   completed.     The 


FIG.  54-- 


-KELLOGG  RECKIVK.K  DISSECTED.      li — MANHATTAN   WATCH 
CASE   RECEIVER   ASSEMBLED. 


receiver  cord  enters  the  instrument  through  a  hole  in  the  rear  of 
the  case  and  is  then  knotted  after  the  fashion  of  the  Stromberg- 
Carlson  model.  The  terminals  pass  to  a  block  placed  between  the 
parallel  faces  of  the  magnet  and  are  there  connected  to  the  leading- 


in  wires.  From  this  block  the  leading-in  wires  of  heavy  copper 
pass  through  holes  drilled  in  the  brass  dish  to  the  line  spools.  The 
line  spools  are  made  of  brass  .40  in.  wide,  .90  in.  long  and  .62  in. 
deep.  The  winding  is  of  No.  36  wire  and  the  resistance  about  125 
iihms.  The  tractive  effort  is  2.170  pounds  (964  grams).  This  cor- 
responds to  a  tractive  efifort  of  1,240  grams  per  sq.  cm.,  indicating 
an  inductance  of  10,900  gausses  in  the  pole  piece.  The  rcmanance  is 
4.750  gausses.  Fig.  52  is  a  phantom  of  the  American  receiver  with 
ihe  diaphragm  removed. 

RECEIVER    OF   THE    KELLOGG    SWITCHBOARD    &    SUPPLY    COMPANY. 

The  characteristics  of  the  receiver  of  the  Kellogg  Switchboard  & 
Supply  Company  are  illustrated  in  Figs.  53  and  58,  inclusive.  At  A, 
^'ig-  S3,  the  assembled  receiver  is  shown.  In  Fig.  54  it  is  dissected 
into  its  component  parts.  In  Fig.  55  and 
56  is  a  sectional  drawing.  In  one  model 
the  case  consists  of  three  pieces:  the 
diaphragm  cap,  the  case  body  and  the 
tail  piece,  as  shown  in  the  sectional  draw- 
mg  (Fig.  56).  In  the  model  of  F"ig.  54 
I  here  are  only  two  parts  :  a  body  and  dia- 
phragm cap.  The  magnetic  system  (Fig. 
54)  consists  of  two  bars  .630  in.  wide, 
.24  in.  thick  and  3'/2  in.  long.  These 
bars  are  secured  by  means  of  a  bolt  and 
non-magnetic  block  at  the  pole  piece  end 
and  iron  screw  and  magnetic  filling  piece 
at  the  rear.  The  diaphragm  is  of  ferro- 
type .011  in.  thick,  2.18  in.  over  all  in 
diameter,  with  a  free  diameter  1.93  in., 
and  is  perfectly  flat.  The  line  coils  are 
wound  upon  brass  spools  .41  in.  wide, 
.90  in.  long  and  .62  in.  deep;  the  wire 
is  No.  30  and  the  resistance  from  65  to 
70  ohms.  The  pole  pieces  are  .54  in. 
wide,  .10  in.  thick  and  1.25  in.  long;  they  are  secured  to  the 
magnet  by  recessing  the  ends  of  magnet  bars  and  by  bolting  the 
pole  pieces  with  the  same  bolt  that  secures  the  ends  of  the  magnet. 
In  order  that  the  receiver  may  be  heavy  enough  to  hold  the  switch 
hook  in  its  proper  place  a  lead  weight  is  cast  between  the  magnet 
•bars,  as  is  seen  in  Fig.  54.  The  tractive  efifort  is  2.437  pounds  (1,170 
grams).  This  corresponds  to  a  tractive  effort  1,620  grams  per  sq. 
cm.,  indicating  an  induction  in  the  pole  pieces  of  12,300  gausses,  and 
a   remanance  in   the   magnets  of   5,400  gausses.     The   case  is   faced 


FIG.  55. — SECTION  OF 
KELLOGG  RECEIVER. 


FIG.    56.— ANOTHER   MODEL  OF  THE   KELLOGG  RECEIVER. 

oflf  perpendicular  to  the  a.xis  of  the  magnet  and  tHe  diaphragm  se- 
cured by  clamping  it  to  thp  face  of  the  case  and  the  underside  and 
the  inside  of  the  cap.  In  Figs.  54  and  55  it  will  be  noticed  that 
between  the  pole  pieces  and  the  magnet  bars  a  round  disc  of  non- 
magnetic metal  is  placed,  which  is  parallel  with  the  face  of  the  pole 
pieces.  As  is  shown  in  Fig.  55,  the  inside  of  the  case  carries  a 
shoulder  which  is  machined  to  be  parallel  with  the  face  of  the  case. 
When  the  magnetic  system  is  dropped  into  place  the  disc  bears 
against  this  shoulder  and  the  whole  magnetic  system  is  secured 
in  place  by  four  screws,  which  pass  through  the  disc  and  into  the 
case.  Thus,  in  this  model  the  diaphragm  and  the  magnetic  system 
are  supported  by  the  case,  but  as  the  points  of  support  are  quite 
close  together  there  is  little  danger  of  loss  of  adjustment. 
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Niagara  Falls  Medina  of  the  American  lilcctrochcmical 

Sociftv. 


Tl[\:  I'liurili  Kiiural  mccliiifi  of  the  American  Electrochemical 
Siiciciy.  held  :it  N'i.iKara  I'alls  last  week,  had  a  reKislered  at 
tendance  of  i.<S  niend)ers  and  k'H"^'"*-  ^>n  each  nmrnniK  ,1 
session  was  lield,  devoted  to  tiie  reading  and  discussion  of  pajiers, 
while  on  the  afiernoon>  excursions  and  visits  to  electrochemical 
plants  and  other  points  of  interest  were  made.  A  smoker  with  an 
enjoyahle  vautieville  program  011  Tlnirsday  evening  and  a  recep- 
tion with  dancing  on  I'riday  evening  were  well  attended  liy  tlie 
memher.s  ami  Ktiesis,  while  for  Saturday  an  excursion  by  boat  ami 
trolley  was  arraiined  along  the  Korge  to  I'ort  Niagara.  Upon 
the  whole,  the  meeting  was  a  very  enjoyahle  afTair,  for  which  credit 
is  due  to  the  activity  of  the  local  committee  and  especially  its  iiide- 
fatigahle  secretary,  Mr.  Clarence  L.  Collins,  Jnd. 

The  plants  which  invited  the  Society  as  a  whole  to  vi>its  wire  the 
several  Niagara  ixiwer  plants,  the  Niagara  Research  I^'iboratories, 
and  the  National  Hatlery  Company,  in  lUilTalo.  The  storage  bat- 
tery made  by  the  latter  company  is  well  known  to  our  readers, 
one  of  its  special  features  being  Mr.  Sperry's  pyroxyline  envelope. 
The  Niagara  Research  Laboratories  are  a  new  departure  in  the 
development  of  electrochemistry.  The  company  was  founded  to 
maintain  a  research  laboratory  for  scientific  investigation  in  the 
field  of  chemistry,  electrochemistry  and  electrometallurgy,  to  do 
analytical  and  experimental  work  for  the  general  public  and  to  act 
as  consulting  engineers  in  perfecting  or  improving  existing  proc- 
esses. They  also  rent  space  and  power  for  chemical  and  electro- 
chemical investigations.  The  three-story  building  contains,  on 
the  main  tloor,  a  transformer  and  motor-dynamo  plant :  the  electric 
furnace  room  with  furnaces  of  various  sizes  for  experimental  pur- 
poses ;  machine  shop ;  and  various  rooms  for  rent.  The  second 
story  contains  offices,  library,  the  electrolytic  room  with  a  nicely 
equipped    electrolytic    bench,    and    the    analytical    laboratory. 

Several  of  the  electrochemical  plants  had  extended  invitations  to 
groups  of  individual  members.  Among  them  were  the  Acker 
Process  Company,  the  Electrical  Lead  Reduction  Company,  and  the 
promoters  of  Mr.  Ruthenburg"s  experimental  iron  furnace  plant. 
The  process  of  the  .A.cker  Company,  which  has  already  been  described 
at  length  in  these  columns,  has  been  in  continuous  and  successful 
operation  since  1901,  and  is  the  only  commercial  process  in  which 
fused  salt  is  electrolysed.  The  Electrical  Lead  Reduction  Company 
has  installed  an  entirely  new  form  of  apparatus  which  will  be 
described  below  in  the  abstract  of  Mr.  Salom's  paper.  Mr.  Ruthen- 
burg's  iron  furnace  is  installed  in  the  works  of  the  Cowles  Company 
at  Lockport,  near  Niagara,  and  will  be  referred  to  in  the  abstract  of 
Mr.  Ruthcnburg's  paper.  Below  are  given  condensed  abstracts  of 
all  the  papers  presented  at  the  meeting. 

On  Thursday  morning  the  meeting  was  opened  by  the  reading  of 
the  reports  of  the  secretary  and  treasurer.  The  membership  list 
has  now  passed  the  600  mark,  and  the  treasurer  reported  a  surplus 
of  $2,000.  The  establishment  of  local  sections  has  been  taken 
into  consideration  and  the  first  local  .section  will  be  founded  at 
Madison,   Wis. 

THEORETICAL  CO.XSIDER.VTIONS    IN   THE  CONSTRUCTION   OF  RESIST.ANCE 

FURNACES. 

Mr.  Francis  .-X.  J.  Fitzgerald  presented  a  note  on  some  theoret- 
ical considerations  in  the  construction  of  resistance  furnaces,  a  re- 
print of  a  portion  of  which  appears  elsewhere. 

The  author  gave  several  formulas  as  of  use  as  a  guide  in  the  de- 
sign of  a  resistance  furnace,  although  they  cannot  be  rigorously 
applied,  because  .several    factors   are   neglected   in   the   assumptions. 

In  the  discussion  Prof.  Burgess  asked  what  is  the  power  factor 
in  such  furnaces:  Mr.  Fitzgerald  replied  that  in  the  early  types  of 
furnaces  there  was  considerable  self-induction,  with  a  correspond- 
ingly low  power  factor:  but  by  special  arrangements,  like  interlacing 
the  bus  bars,  the  conditions  were  improved.  Mr.  A.  H.  Cowles  spoke 
of  some  early  experiments  made  by  him  with  carborundum  ;  he  claims 
that  the  current  passes  not  only  through  the  core,  but  also  through 
the  carborundum ;  Mr.  Fitzgerald  denied  the  correctness  of  the  lat- 
ter statement  and  Prof.  Burgess  said  he  had  found  carborundum  to 
be  an  extremely  poor  conductor  compared  with  carbon. 

ELECTROMET.\LLURGY    OF    IRON. 

Mr.  Marcus  Ruthenburg.  of  Lockport,  N.  Y.,  presented  a  paper 
on  advances  in  electrometallurgy  of  iron  production  and  stated  that 
while  in  a  paper  presented  last  year  he  asserted  that  the  work  of 


Ins  electric  Inrnace  was  performed  upon  a  Ion  <»(  ore  with  some- 
thing  IcK-t  tlinti  500  kw-houfii,  he  is  now  prepared  to  say  that  he  doe« 
now  llic  same,  hut  belter  work,  with  an  expenditure  of  about  .^50 
kw-hoiirs.  This  energy  is  used  only  for  meltnig  the  iron  ore, 
but  not  for  its  reduction.  In  his  present  form  of  fnni.ice  the  powder 
of  magnetic  on-  which  has  been  previously  cuncciitraied  by  means 
uf  magnetic  separation,  falls  into  a  magnetic  zone  between  two 
slowly  revolving  rolls;  here  the  material  fctrnis  a  bridge,  due  to 
the  action  of  the  magnetic  lield.  When  the  inatenal  forming  the 
bridge  is  electrically  smelted,  it  becomes  non-magneiic  and  drops 
down  iiiin  I  lie  snaking  jiit,  while  new  material  forms  a  new  bridge 
and    so   on. 

The  electric  current  serves  only  for  imlting  ilie  material  and  ag- 
glomerating it  so  as  to  be  ill  a  form  ready  for  reducti<jn.  The 
reduction  itself  takes  place  in  the  soaking  pit  below  through  which 
CO  or  hydrocarbons  are  passed.  'I'he  three  principal  points  of  th'.- 
process  were  first  the  |)ower  retpiired  for  agglomerating  and  suffi- 
ciently treating  the  material  for  subsequent  reduction;  second  the 
regulation  of  the  size  of  the  agglomerated  particles:  third,  the 
reduction  of  the  agglomerated  particles.  The  present  status  of 
these  three  problems  is  said  to  be,  first,  that  250  kw-hours  are  re- 
quired for  the  agglomeration  of  one  ton  of  ore;  second,  that  the 
size  of  the  product  is  under  perfect  control ;  third,  that  the  re- 
duction of  the  mass  in  the  soaking  pit  by  means  of  hydrocarbons  is. 
complete.  Inasmuch  as  the  only  function  of  the  electric  current  is 
to  agglomerate  the  dusky  particles  into  coherent  masses  without 
binder  or  flux,  and  to  convey  a  sufficient  quantity  of  heat  to  the 
ore  in  the  soaking  pit,  to  permit  the  reducing  agents  to  perform 
their  function,  it  is  evident  that  the  heat  and  current  losses  due  tO' 
maintaining  a  molten  mass  are  lacking  which  are  present  in  other 
furnace    processes. 

In  the  discussion  Dr.  Scholl,  having  asked  for  analysis  oT  the  ma- 
terial. Mr.  Ruthenburg  said  that  phosphorus  is  controlled  by  the  pre- 
liminary magnetic  treatment,  but  if  phosphorus  should  be  in  the 
charge  supplied  to  the  furnace  it  is  not  eliminated ;  sulphur  is  said 
to  be  eliminated,  and  magnetic  ore  is  itself  low  in  sulphur.  Mr. 
Cowles  said  he  had  seen  the  furnace  in  a  run  lasting  for  several 
days ;  the  finest  point  is  that  the  only  material  which  drops  into 
the  soaking  pit  is  iron  oxide  after  it  is  fused.  When  accumulated 
in  the  soaking  pit  one  has  a  heated  mass  in  a  retort  through  w-hich 
heated  hydrocarbon  gases  may  be  passed  to  produce  reduction  ;  he 
also  gave  some  theoretical  figures  on  the  process. 

THE    P.\SSIVE    STATE    OF    IRON. 

Prof.  C.  F.  Burgess  presented  a  paper  on  a  practical  utilization- 
of  the  passive  state  of  iron.  It  has  long  been  know'n  that  iron 
and  steel  assumes  that  peculiar  condition  known  as  the  passive  state 
by  employing  the  material  as  an  anode  in  sodium  nitrate  or  various 
other  soluble  nitrates.  Upon  assuming  the  passive  condition,  the  iron 
no  longer  becomes  attacked  by  the  anode  products,  and  behaves  like 
a  platinum  anode.  Some  years  ago  he  developed  in  his  laboratory 
a  process  for  removing  brass  from  steel  tubing,  the  brass  having 
been  left  on  the  outside  of  the  tubing  as  a  superfluous  material  dur- 
ing the  brazing  process.  It  was  tried  to  employ  an  electrolytic  strip- 
ping process  for  removing  the  brass,  but  in  a  great  many  electrolytes 
the  iron  tended  to  corrode  much  more  readily  than  did  the  copper 
which  enters  into  the  constitution  of  the  brazing  spelter.  Iron  has  a 
position  considerably  above  copper  in  the  electrochemical  series  of 
elements,  and  where  two  dififcrent  metals  are  in  contact,  the  natural 
tendency  is  for  the  more  electropositive  one  to  go  into  solution  with 
the  greater  ease.  The  idea  presented  itself  of  making  the  iron  more 
electronegative  than  the  copper  by  causing  it  to  assume  the  passive 
state,  and  upon  using  the  sodium  nitrate  solution  in  which  this  state 
could  be  developed  it  was  found  that  the  brass  could  be  completely 
removed  and  the  iron  left  intact.  This  method  of  electrolytic  strip- 
ping was  installed  and  operated  with  success  in  various  factories, 
and  is  now  an  important  adjunct  to  the  dip-brazing  method.  This 
same  electrolytic  stripping  process  may  be  applied  equally  w-ell  in 
removing  silver,  lead,  tin  and  other  metals  more  electronegative  than 
iron  from  an  iron  surface.  Nickel  cannot  be  removed  in  this  way, 
since  it  assumes  itself  'the  passive  state. 

The  author  gave  some  measurements  of  the  single  potential  of  iron, 
with  the  use  of  the  calomel  standard  electrode.  The  single  potential 
of  iron  immersed  in  a  sodium  nitrate  solution  before  the  current  is 
passed,  is  in  the  neighborhood  of  -|-  0.2  volt;  by  causing  the  current 
to  pass  from  the  iron  anode,  however,  the  potential  quickly  becomes 
negative  and  increases  rapidly  in  negative  value  up  to  —  2.0  volts 
under  certain  conditions. 
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ELECTROLYTIC   DETERMINATION   OF  THE   BASCILITY   OF   ACIDS. 

Mr.  Ivar  Jiicl  Moltkehansen  presented  a  paper  on  an  e.xpcriment 
on  the  electrolytic  determination  of  the  bascility  of  acids.  One  of 
the  most  difficult  problems  of  inorganic  chemistry  is  the  constitution 
of  metaphosphoric  acids,  which  can  only  be  determined  by  analysis 
of  their  double  salts.  A  decision  as  to  the  constitution  of  the  meta- 
phosphates,  soluble  in  water,  is  possible  from  measurements  of  their 
electric  conductivity,  in  combination  with  Ostwald's  dilution  law. 
This  method  is  applied  by  the  author  for  ammonium  metaphos- 
phoric acid.  His  results  speak  for  the  existence  of  dimetaphosphoric 
acid  of  the  ammonium  salt,  with  two  molecules  of  water  of  crys- 
tallization, according  to  the  formula    (NH^POj)^  2H2O. 

ELECTROMETALLURGY   OF   GOLD. 

A  paper  on  this  subject  was  presented  by  Dr.  W.  H.  Walker,  of 
Boston,  Mass.,  giving  a  review  of  the  present  commercial  situation 
in  this  field.  The  electric  current  is  used  both  for  dissolving  gold 
in  potassium  cyanide  and  for  precipitating  it  from  the  solution. 
For  the  first  purpose,  the  effect  of  the  current  is  to  produce  oxygen, 
as  it  was  early  discovered  that  the  presence  of  oxygen  is  necessary 
for  the  dissolution  of  the  gold.  The  processes  for  recovering  gold 
electrolytically  from  cyanide  solutions  may  be  divided  into  two 
classes.  The  first  class  comprises  the  processes  in  which  the  gold 
.is  first  dissolved  in  a  tank  and  afterwards  recovered  electrolytically. 
The  Siemens  &  Halske  process  belongs  to  this  class,  and  is  used  on 
a  large  scale  in  South  Africa.  The  other  class  comprises  those 
processes  in  which  the  solution  and  precipitation  of  gold  are  carried 
on  simultaneously.  The  Pelatan-Clerici,  the  Riecken  and  the  Aurex- 
Sluice  processes  belong  to  this  latter  class,  and  have  not  been  found 
to  be  commercially  successful,  the  reason  for  their  failure  probably 
being  due  to  the  fact  that  large  quantities  of  ore  are  required  to 
recover  a  small  quantity  of  gold,  and  that  these  large  quantities 
of  ore  must  be  continually  moved.  The  author  then  gave  an  account 
of  some  experiments  made  by  him  with  a  telluride  gold  ore  and 
explained  why  some  processes  which  worked  well  in  the  laboratory 
have  not  been  successful  on  a  large  scale.  The  fact  is  that  to  recover 
the  gold  by  cathodic  precipitation,  the  ions  containing  gold  must  be 
continually  in  contact  with  the  cathode;  this  was  not  appreciated 
by  the  early  experimenters. 

In  the  discussion  Mr.  Bancroft  said  that  the  Siemens  &  Halske 
people  are  not  using  the  Siemens  &  Halske  process  in  South  Africa, 
but  the  Andreoli  process.  Dr.  Richards  remarked  that  the  efficiency 
of  the  electrolytic  gold  recovery  is  very  small,  but  that  the  cost  of 
power  does  not  cut  any  figure  in  the  economical  production  of  gold 
from  ores. 

ELECTROLYTIC  COPPER  REFINING, 

Dr.  Wilder  D.  Bancroft  presented  a  paper  on  electrolytic  copper 
refining,  in  which  he  gave  an  account  of  a  series  of  tests  made  in 
Cornell  University  to  find  the  most  economical  conditions.  The 
principal  factors  varied  in  these  experiments  were  the  temperature 
and  the  current  density.  Two  sets  of  curves  were  plotted,  one 
showing  the  relation  between  the  cost  to  precipitate  a  ton  of  copper 
and  the  temperature  of  operation ;  the  second  set  showing  the  rela- 
tion between  the  cost  to  precipitate  a  ton  of  copper  and  the  operating 
current  density.  From  these  curves  it  appears  that  a  temperature 
of  70°  is  most  satisfactory.  Although  the  cost  runs  very  high  at 
this  temperature  for  a  current  density  of  I  amp.  per  sq.  dm.,  it 
begins  to  drop  off  very  rapidly  as  the  current  density  increases,  until 
it  assumes  a  practically  constant  value  at  the  higher  current  densities. 
Between  3.5  and  3.75  am.  per  sq.  dm.  would  be  the  best  current 
density  for  obtaining  economical  results,  for  at  this  density  no  extra 
power  would  be  required  to  heat  the  solution.  Operating  at  this 
current  density,  and  with  covered  tanks,  in  order  to  prevent  the 
heavy  radiation  losses,  the  current  alone  would  be  sufficient  to  heat 
the  electrolyte  to  over  80°.  In  order  to  secure  a  good  circulation, 
essential  for  a  good  deposit  with  high  current  densities,  the  present 
method  of  pumping  could  be  retained.  If  the  gutters  leading  to  and 
from  the  pump  were  properly  insulated  the  solution  would  not  drop 
below  70°  before  returning  to  the  tanks.  Moreover,  running  at  this 
high  current  density,  there  would  be  a  considerable  saving  in  the 
first  cost  of  the  plant,  inasmuch  as  fewer  tanks  are  needed  for  the 
precipitation  of  a  given  amount  of  copper  in  a  given  time.  The  lower 
the  cost  of  heating,  the  greater  the  advantage  of  a  high  temperature. 
The  author  sums  up  the  results  of  the  investigation  b  '  recommend- 
ing, first,  covered  tanks;  second,  a  current  density  of  3.5  amp.  per 
sq.  dm. ;  third,  a  temperature  of  70°  C. 

The  paper  of  Dr.  Bancroft  was  discussed  by  various  copper   re- 


fining engineers.  Mr.  Lawrence  Addicks,  of  the  Raritan  Copper 
Works,  said  in  a  communicated  discussion  that  electrolytic  refining 
consists,  from  the  standpoint  of  economy,  in  a  very  nice  balance 
of  a  number  of  conditions,  and  that  Dr.  Bancroft  has  considered 
some,  but  has  overlooked  others,  for  instance,  labor  cost.  The  idea 
of  covered  tanks  would  be  greeted  with  much  hesitation  by  most 
refiners,  for  it  is  hard  enough  to  gfet  thorough  inspection  with  an 
open  tank.  Every  refinery  is  charged  with  interest  and  depreciation 
of  plant,  and  these  are  not  considered  by  Dr.  Bancroft;  he  thinks 
that  these  charges  would  revolutionize  Bancroft's  cost  tables.  He 
sums  up  his  criticism  by  saying  that  current  density  and  temperature 
bear  vital  relations  to  the  cost  of  refining,  and  that  Dr.  Bancroft 
has  furnished  valuable  data  concerning  these  items;  for  some  refin- 
eries his  conclusions  may  be  correct,  but  not  for  all. 

Mr.  Benjamin  Magnus,  of  the  Anaconda  works,  gave  as  a  result 
of  his  experience  that  the  ampere-hour  efSciency  depends  entirely 
on  mechanical  conditions.  He  seriously  objects  to  covered  plants 
and  refers  to  the  conditions  used  by  the  Anaconda  refinery,  where 
the  current  density  is  10.5  amp.  per  sq.  ft.,  the  temperature  of  the 
electrolyte  is  100°  F.  and  the  circulation  of  the  electrolyte  3  gallons 
per  minute.  Under  these  conditions  the  chemical  action  in  llie  tank 
is  I  per  cent,  greater  than  the  electrolytic  action,  and  the  voltage 
per  tank  is  0.23  volt.  In  order  to  keep  the  solution  constant  day 
by  day,  the  extra  copper  taken  up  by  the  solution  is  taken  out  by 
means  of  a  tank  with  insoluble  anodes.  The  cost  of  operating  this 
tank  in  which  the  voltage  is  2,  is  at  least  8  times  the  cost  of  oper- 
ating a  regular  depositing  tank.  If  a  temperature  of  70°  C.  shpuld 
be  used  and  the  current  density  be  raised  to  31.5  amp.  per  sq.  ft., 
the  excess  chemical  action  would  be  so  great  that  to  free  the  electro- 
lyte from  copper  by  means  of  tanks  with  insoluble  anodes,  would 
cost  so  much  that  the  saving  of  power  due  to  warmer  solutions 
would  be  more  than  offset. 

Mr.  Woolsey  McA.  Johnson  said  he  had  plotted  for  nickel  curves 
similar  to  those  of  Dr.  Bancroft  for  copper,  and  pointed  out  that  the 
results  of  such  curves  must  be  translated  freely  into  practice.  He 
also  criticised  some  special  assumptions  of  Bancroft  which  he  con- 
sidered as  unwarranted. 

Dr.  Bancroft,  in  his  reply,  said  that  in  his  paper  he  had  clearly 
stated  all  assumptions  which  he  had  made,  and  that  he  had  intended 
to  give  exact  figures  concerning  current  efficiency  and  temperature ; 
this  he  has  done  and  every  refinery  is  now  enabled  to  make  the 
calculations  of  cost  for  its  own  case,  taking  their  own  figures  for 
the  other  factors,  purposely  not  taken  into  account,  in  his  paper. 
He  considered  that  the  difficulty  of  covered  tanks  was  greatly  over- 
stated. If  the  covers  are  so  arranged  that  they  will  swing  or  lift 
open  easily,  the  only  diflference  will  be  the  slight  extra  time  necessary 
to  raise  the  covers.  The  fact  that  by  means  of  covered  tanks,  noth- 
ing else  being  changed  in  the  present  arrangements,  a  saving  of  30 
per  cent,  in  power  may  be  accomplished,  should  certainly  be  of 
interest. 

EFFICIENCY    OF   THE    NICKEL-PLATING    T.\NK. 

Prof.  Oliver  W.  Brown  presfiitcd  a  paper  on  this  subject,  which 
in  the  absence  of  the  author  was  read  by  Mr.  W.  McA.  Johnson. 
The  design  of  the  present  nickel-plating  solution  has  been  the  result 
of  the  "cut-and-try"  process,  and  few  attempts  have  been  made  to 
give  a  good  scientific  explanation  of  why  some  solutions  give  better 
results  than  do  others.  Platers  have  also  turned  their  attention 
mostly  to  the  cathode  and  less  to  the  anode,  although  a  high  current 
efficiency  can  only  be  attained  if  the  anode  corrodes  at  the  same 
rate  as  the  metal  is  deposited  at  the  cathode.  The  nickel-plating  cell 
is  notably  inefficient  from  this  point  of  view  ;  there  is  not  only  the 
resistance  of  the  electrolyte  to  be  overcome  by  the  applied  voltage, 
but  an  additional  counter  e.m.f.,  amounting  in  some  cases  to  over 
two  volts.  To  study  the  problem,  the  author  has  determined  the 
single  potentials  of  anode  and  cathode  separately,  by  means  of  a 
standard  electrode. 

His  results  show  that  electrolytic  nickel  anodes  corrode  very 
poorly  as  compared  with  cast  nickel  anodes;  pure  rolled  anodes 
are  no  better  than  electrolytic.  The  cathode  efficiency  is  affected 
to  a  marked  degree  by  the  anode  efficiency.  The  satisfactory  oper- 
ation of  a  nickel-plating  solution  depends  to  a  large  extent  on  the 
character  of  the  anode  employed.  The  purest  anode  material  is  not 
the  best :  presence  of  copper  is  advantageous  to  a  certain  extent, 
and  it  is  quite  likely  that  certain  other  impurities  which  are  usually 
present  in  cast  nickel  may  be  equally  advantageous.  The  reason 
that  cast  nickel  anodes  show  a  superiority  may  be  due  to  the  impuri- 
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lies  or  to  a  (lilTcmil  |)liy<>ii':il  slruclurc  \vliii-li  K•vr^  risi-  lo  a  uf*"' 
piirosily  and  rutiglinrss  of  the  surface,  and  tlirrcliy  a  greater  actual 
surface  area,  The  electroplater  can  obtain  an  ciTiciency  of  go  per 
cent,  or  more  if  cast  anodes  arc  usrd.  wiili  an  aimdr  driisiiy  nf 
about  5  amp.  per  sq.  ft. 

In  the  discussion  Mr.  VV.  McA.  Johnson  recommended  to  electo- 
platers  tlie  aullior's  method  of  studying  tlie  anode  and  catliode 
potentials  separately  by  means  of  a  standard  electrode,  but  be. 
thought  thai  for  the  average  plater  the  cost  of  standard  eleclrcides 
and  potentiometer  would  be  ton  high.  I'rof.  Uurgess  did  not  cnii- 
sider  the  cost  to  be  excessive  and  referred  lo  the  great  conveiiieiue 
of  using  the  Ostwald  mercury  standard  electrode.  Tliere  was  also 
some  discussion  between  Messrs.  (iahl,  Ueed  and  Richards  con- 
cerning overvollage. 

A    NKW    rVI'E  OF    ELECTKOLYTIC   CKLU 

A  ii.ipiT  on  this  subject  was  presented  by  Mr.  Pedro  li.  Saloni. 
His  process  of  reducing  galena  to  lead  consists,  as  is  well  known, 
in  the  use  of  galena  as  cathode  in  sulphuric  acid,  the  sulphur  going 
off  as  hydrogen  sulphide.  In  iiis  early  experiments  with  this  process, 
the  diief  diflicully  cncouiiUTed  was  the  incompleteness  of  the  re- 
duction. It  was  loimd  that  this  was  due  to  llic  use  of  too  thick  a 
layer  of  ore,  by  diminishing  the  thickness  of  the  layer,  the  reduc- 
tion becomes  more  and  more  complete.  At  the  same  time  the  use 
of  a  luuch  higher  current  density  than  formerly  used  becomes  thor- 
oughly feasible.  But  these  improvements  would  have  been  imprac- 
ticable with  his  old  type  of  cell;  he  has,  therefore,  devised  a  new 
type  of  cell  which  has  another  important  advantage,  namely,  that 
the  process  now  becomes  continuous. 

The  cell  looks  somewhat  like  a  wheel  in  horizontal  position  ;  it 
consists  of  an  annular  body  of  a  trough-shaped  cross-section  made 
of  antinionial  lead  and  being  used  as  cathode.  The  anode  consists 
of  a  series  of  segmental  plates,  supported  by  a  spider  frame  and 
bridging  the  spaces  between  seven  of  the  eight  arms  of  the  spider 
frame,  the  space  between  the  seventh  and  eighth  arm  being  left  open. 
The  anode  is  rotated  and  the  gases  developed  are  led  ofT  through 
a  pipe.  A  bo.x  filled  with  crushed  galena  is  arranged  in  the  open 
space  between  the  seventh  and  eighth  arms  of  the  spider  frame,  and 
is  provided  with  a  feeding  slot  through  which  the  galena  is  supplied 
to  the  bottom  of  the  cell.  A  scraper  plate  sweeps  the  spongy  mass 
out  of  the  apparatus  while  the  anode  rotates.  The  author  states 
that  this  cell  should  be  also  useful  for  other  electrolytic  processes 
than  the  reduction  of  galena. 

ELECTROLYSIS    OF    SODIUM     HYDROXIDE    BY     .\LTEKN.\TING    CURRENT. 

In  a  paper  with  this  title,  Mr.  Carl  Hambuechen,  of  Madison, 
Wis.,  described  a  method  for  producing  electrolysis  by  connecting 
an  electrolytic  cell  directly  to  a  source  of  alternating  pressure.  As 
alternating  current  is  largely  used  for  transmission  of  power,  its 
conversion  into  an  undirectional  current  is  a  matter  of  moment  to 
electrochemists  :  it  is  possible  to  avoid  rotary  converters  or  motor- 
gerierators,  if  aluminum  is  used  as  one  of  the  electrodes  in  a  cell 
in  which  electrolytic  decomposition  is  to  be  eflfected.  This  follows 
from  the  well-known  property  of  an  aluminum  electrode  to  permit 
ihe  passage  of  current  in  one  direction,  but  not  in  the  other.  The 
author  applied  this  principle  successfully  to  the  electrolytic  produc- 
tion of  sodium  from  fused  sodium  hydroxide,  the  efficiency  of  the 
process  being  high. 

ELECTROLYSIS    OF    WATER. 

A  paper  presented  by  Messrs.  J.  W.  Richards  and  Walter  S. 
Landis  was  an  account  of  a  continuation  of  the  researches  of  the 
authors  on  this  subject,  a  first  paper  having  been  presented  by  them 
at  the  last  meeting  of  the  society.  In  their  former  paper  they  have 
shown  the  application  of  Ohm's  law  to  dilute  sulphuric  acid  for 
voltages  up  to  3.5  volts.  In  the  course  of  their  new  experiments 
WMth  somewhat  modified  apparatus,  they  found  that  there  are  two 
very  important  factors  to  be  taken  into  account,  viz. :  the  current 
used  and  the  size  of  the  electrodes.  The  current  must  be  kept 
within  the  limit  of  that  which  can  be  completely  depolarized  by  the 
gases  in  solution  in  the  electrolyte.  The  electrode  surface  must  be 
large  enough  to  allow^  this  depolarization  to  take  place  simultane- 
ously with  the  decomposition.  The  smaller  the  electrodes  used,  the 
greater  the  polarization. 

An  interesting  fact  ascertained  by  the  authors  is  that  an  evolu- 
tion of  gas  can  be  obtained  at  about  i .  i  volt  at  a  small  electrode, 
if  opposed  to  a  large  one,  and  that  this  is  true  for  oxygen  as  well 
as  hydrogen.  At  the  larger  electrode  there  is  enough  dissolved  gas 
in  the  solution  to  act  as  depolarizer.     The  results  obtained  by  the 


auihorH  concerning   ihe  diffusion  current  agree   well   with  those  of 
Higelow, 

In  Ihe  discutsion  Mr  Reed  said  the  evolution  of  gas  at  a  small 
elrclrode,  opposed  lo  a  large  electrode,  may  be  explained  by  the 
assumption  that  the  latter  forms  n  compound  with  the  ions  and 
acts  as  depolarizer.  Mr.  lIcriiiK  thought  that  in  the  measurements 
of  the  authors  there  was  an  ambiguity  concerning  the  lime  when 
the  readings  were  taken.  Dr.  (jahl  spoke  on  ovcrvoltagc.  Dr. 
Richards,  in  his  reply,  sai<l  that  the  readings  were  taken  seven  sec- 
onds after  closing  the  circuit,  because  this  was  ihe  time  recjuired  for 
letting  the  needle  of  the  measuring  instrument  come  to  rest.  They 
could  not  find  any  chemical  effect  on  the  platinum,  nor  did  the 
current  depend  on  the  condili')n  of  the  |>latiuuin. 

KLECTROLYSIS   OF    WATF.R   VAIKIK. 

Mr.  !•".  Austin  l.idbiiry,  of  Niagara  Falls,  presented  a  paper  on 
the  siipjiosed  rU-clrolysis  of  water  vapor,  due  to  a  discharge  of  elec- 
tricity through  steam.  In  experiments  which  the  author  has  made 
in  conjunction  with  Mr.  D.  L.  Chapman,  he  made  the  interesting 
observation  that  in  the  partial  decomposition  of  water  vapor  by  the 
electric  discharge  the  hydrogen  and  oxygen  liberated  lend  to  sep- 
arate and  to  take  up  different  positions  in  the  tube,  the  hydrogen 
collecting  at  both  anode  and  cathode  and  the  oxygen  in  the  middle 
of  the  lube.  It  a[)pcars  that  the  process  cannot  be  entirely  analogous 
to  ordinary  electrolytic  action,  and  further  investigations  are  re- 
riuircd  in  order  to  give  a  satisfactory  explanation. 

METALLIC    DIAPHRAGMS. 

A  note  on  metallic  diaphragms,  by  Dr.  Eugene  A.  Hyrnes,  of 
Washington.  D.  C,  was  read  in  the  absence  of  the  author  by  Mr. 
C.  P.  Townsend.  Various  conducting  materials  become  poor  con- 
ductors when  in  finely-powdered  form,  and  may  then  be  used  for 
metallic  diaphragms.  For  instance,  finely-divided  lead  may  be  used. 
Various  mechanical  arrangements  for  the  construction  of  the  dia- 
phragm are  possible;  for  instance,  the  finely-crushed  material  may 
be  included  between  perforated  iron  plates,  etc.  For  further  par- 
ticulars the  reader  may  be  referred  to  a  recent  patent  of  Dr.  Byrnes, 
an  account  of  which  was  given  in  Electrical  World  and  Engineer 
under  "Recent  Electrochemical  Developments." 

general  discussion  of  the  electrolytic  dissociation  theory. 

As  an  introduction  to  this  discussion  a  paper  was  read  by  Dr. 
E.  F.  Roeber  on  the  theoretical  properties  of  free  ions  in  solution. 
The  author  discussed  the  use  of  physical  analogies  and  mechanical 
models,  as  introduced  by  Maxwell  in  the  theory  of  electricity,  and 
said  that  the  electrolytic  dissociation  theory  should  be  considered 
from  a  similar  point  of  view,  electrolytic  phenomena  being  illus- 
trated by  the  model  of  traveling  ions.  The  author  gave  a  sketch 
of  the  facts  of  electrolysis  and  showed  what  properties  must  be 
attributed  to  the  ions  to  suit  the  facts.  In  an  "infinitely  dilute" 
solution  of  uniform  concentrations  these  properties  are  the  electric 
charges,  according  to  Faraday's  law,  and  the  specific  mobilities  of 
the  ions,  according  to  Kohlrausch  ;  if  there  are  differences  of  con- 
centration in  the  solution  no  new  properties  are  attributed  to  the 
ion,  but  it  is  assumed  that  only  two  kinds  of  forces  are  acting  on 
the  same — the  electric  forces  due  to  the  electrostatic  charges,  and 
the  osmetic  forces  due  to  the  concentration  difTerences.  These 
are  all  the  suppositions  made  in  Nernst's  theory  of  diffusion  and 
theory  of  concentration  cells.  For  infinitely  dilute  solutions  this 
model  of  ions  has  been  found  to  represent  the  facts  completely 
and  correctly.  For  more  concentrated  solutions,  Arrhenius  has 
made  the  assumption  that  only  a  part  of  the  dissolved  molecules 
is  ionized  and  active,  while  the  non-ionized  molecules  are  inactive. 
But  here  the  fundamental  difficulty  is  encountered  that  we  have 
not  yet  an  absolutely  certain  method  for  determining  the  degrees 
of  dissociation,  because  the  different  methods  applied  for  this  pur- 
pose have,  in  numerous  cases,  given  results  which  are  not  in  agree- 
ment with  each  other.  Nevertheless,  the  dissociation  theory  repre- 
sents even  for  more  concentrated  solutions  an  approximation  to 
the  truth.  A  theory  is  a  tool  for  scientific  progress,  and  a  tool 
should  not  be  depreciated  because  it  is  not  perfect. 

Dr.  Wilder  D.  Bancroft  opened  the  general  discussion  and  said 
that  in  rece.-U  years  the  dissociation  theory  has  developed  along 
two  different  \ines.  One  class  of  workers  have  applied  the  theory 
to  more  and  rhore  new  facts,  and  they  have  been  very  successful  ; 
the  other  in  vjiich  Kahlenberg  is  a  leader  has  looked  for  limitations 
of  the  theory,  and  they  have  also  been  very  successful.  Dr.  Bancroft 
emphasized  that  the  electrolytic  dissociation  theory  really  applies 
only  to  infinitely   dilute  solutions.     He  also  called  attention  to  the 
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fact  that  it  has  not-  yet  been  exactly  proven  tliat  there  are  really 
abnormal  molecular  weights  in  solutions,  so  that  the  fundamental 
facts  on  which  the  lliermodynaniical  support  of  the  theory  is  based 
are  not  certain ;  we  do  not  yet  know  whether  the  heat  of  vaporiza- 
tion of  pure  water  is  equal  to  the  heat  of  evaporization  of  sodium 
chloride. 

Mr.  C.  J.  Reed  gave  a  long  list  of  those  points  in  which  he 
believes  the  dissociation  theory  to  be  a  failure.  He  thinks  that 
electric  charges  are  always  sources  of  energy  and  must  evolve  energy 
where  they  discharge ;  the  change  of  an  ion  into  an  atom  should, 
therefore,  evolve  energy,  while  in  reality  energy  must  be  supplied 
from  the  outside.  Another  point  raised  by  Mr.  Reed  against  the 
dissociation  theory  is  that  it  does  not  account  for  the  electrolysis 
of  fused  salts.  Mr.  F.  A.  Lidbury  answered  some  of  the  objections 
raised  by  Mr.  Reed.  Dr.  W.  Lash  Miller  spoke  of  an  investigation 
in  which  he  used  Ostwald's  dilution  law  to  determine  which  are 
the  ions  of  acetic  acid,  and  then  wanted  to  calculate  the  transport 
numbers :  but  the  results  were  not  in  accordance  with  the  facts, 
and  he  does  not  know  yet  how  to  explain  them.  Prof.  Henry  S. 
Carhart  said  that  the  dissociation  theory  has  been  a  very  successful 
working  hypothesis,  but  there  are  very  serious  objections.  He  con- 
sidered the  term  dissociation  to  be  not  good.  We  have  to  expect 
modifications  of  the  theory. 

Dr.  J.  W.  Richards  presented,  as  a  contribution  to  the  discussion, 
a  paper  on  the  thermochemistry  of  the  dissociation  theory.  The 
paper  w'as  highly  theoretical  and  cannot  be  briefly  extracted.  He 
considers  the  ionized  state  as  a  "combined  state"  and  assumes  the 
heat  of  neutralization  of  an  acid  and  a  base  to  correspond  to  the 
passage  of  water  from  steam  to  liquid.  The  calculation  of  the 
ionization  heat,  based  upon  his  view,  is  in  good  agreement  with  the 
facts.  As  a  further  contribution  to  the  discussion,  Mr.  C.  J.  Reed 
presented  a  paper  on  Berthelot's  law  relative  to  the  electromotive 
forces  of  cells,  based  on  the  reciprocal  action  of  saline  solutions  and 
soluble  electrolytes.  He  showed  that  Berthelot's  alleged  proofs  of 
this  law  were  no  proofs.  He  assumes  the  e.m.f.  at  the  junction  of 
two  electrolytes  to  be  zero. 

Dr.  H.  M.  Goodwin  said  that  when  investigations  go  on,  one 
must  expect  disarrangements  between  facts  and  an  established 
theory ;  this  is  the  only  way  to  perfect  a  theory.  He  spoke  of  the 
applications  of  the  dissociation  theory  to  the  colors  of  solutions;  he 
thinks  that  the  view  of  the  theory  which  considers  the  neutralization 
heat  to  correspond  to  the  formation  of  a  molecule  of  water  from 
a  hydrogen  and  a  hydroxyl  ion  is  simpler  than  Dr.  Richards'  view. 
Dr.  Richards  replied  that  his  view  is  preferable  because  it  enables 
him  to  calculate  the  neutralization  heat,  and  the  result  agrees  with 
the  facts. 


The  Bell  Telephone  System  in  Philadelphia. 


The  recent  merger  of  telephone  interests  in  Philadelphia,  with  the 
policy  of  putting  at  the  head  of  the  system  Mr.  U.  N.  Bethell,  gen- 
eral manager  of  the  New  York  Bell  system  and  head  of  the  Wash- 
ington system,  gives  interest  to  the  afifairs  of  the  Bell  Telephone 
Company,  of  Philadelphia.  Its  capitalization  has  been  increased 
rapidly  by  successive  issues  of  stock,  from  $3,500,000  at  the  begin- 
ning of  1900  and  $2,500,000  in  1898,  due  to  the  extensive  growth  of 
the  business,  the  number  of  city  subscribers  alone  having  recently 
been  given  as  42,000,  as  compared  with  13,000  so  recently  as  the  be- 
ginning of  1900,  when  the  company  had  less  than  $4,000,000  capital. 

The  successive  increases  and  stock  allotments  are  given  by  Phila- 
delphia financial  authorities  in  the  following  table : 

Year.  Stock  Outstanding.     .Mlotment.  Increased. 

1898     $2,500,000  20%  500,000 

1899  3,000,000  162-3%  500,000 

1900  3,500,000  142-7%  500,000 

1900  4,000,000  25%  1,000,000 

I  goo  5,000,000  20%  

1 900     6,000,000  16  2-3%  1,000,000 

1901     7,000,000  14  2-3%  1,000,000 

1 902    8,000,000  25%  2,000,000 

1 902    1 0,000,000  20%  2,000,000 

1903    1 2,000,000  ....  

The  market  for  the  stock  is  a  narrow  one.  The  quotation  has 
ranged  from  70  to  about  78  in  the  last  three  years,  varying  as  the 
rights  came  off  and  regaining  the  high  figure,  substantially,  each 
time.  The  highest  price  touched  was  94,  in  1899.  The  stock  sold 
at  75  last  June,  and  a  few-  weeks  ago  an  odd  lot  changed  hands  at  67. 


The  company  has  continued  to  pay  8  per  cent,  dividends  along  with 
each  increase  of  stock,  and  it  is  expected  that  the  current  year's 
earnings  will  exceed  those  of  1902,  when  the  costs  of  maintenance, 
on  account  of  some  severe  storms,  were  unusually  heavy. 

The  development  of  the  business  is  now  particularly  in  the  districts 
outside  the  city,  which  are  covered  by  the  Delaware  &  Atlantic  Com- 
(jany,  whose  stock  is  owned  by  the  Bell  Telephone  Company,  of  Phil- 
adelphia, and  this  company's  published  figures  showed  decided  gains 
in  number  of  subscribers.  The  Delaware  &  Atlantic  territory  covers 
all  of  New  Jersey  south  of  Trenton,  the  Counties  of  Berks,  Mont- 
gomery, Chester  and  Delaware  around  Philadelphia,  and  the  StatO 
of  Delaware.  The  placing  of  the  main  arteries  for  the  suburban 
lines  underground  has  been  accomplished  at  some  points  by  the 
Delaware  &  Atlantic  Company,  at  Wayne,  Media,  Ogontz  and 
Norristown. 

The  American  Telephone  &  Telegraph  Company  has  always  taken 
its  proportion  of  stock  in  the  Philadelphia  Bell  Telephone  Company, 
83  per  cent,  with  each  new  issue,  and  holds  over  $9,600,000  of  the 
$12,000,000  outstanding.  Four  financiers  in  Philadelphia  hold  about 
$1,000,000  more  and  another  $1,000,000  or  so  is  owned  by  the  New 
'i'ork  and  Boston  trust  companies. 


Westinghouse  Electric  Status, 


A  favorable  analysis  is  made  by  financial  authorities  of  the  West- 
inghouse Electric  figures  just  made  available.  The  last  balance 
sheet  submitted  by  the  Westinghouse  Electric  Company  to  stock- 
holders was  dated  March  31,  1897.  A  comparison  of  the  statement 
with  the  one  recently  published  in  connection  with  the  application  for 
listing  new  stock  shows  a  remarkable  gain  in  financial  strength 
Working  capital,  or  the  balance  of  current  assets  over  current  lia- 
bilities, is  now  $12,134,395,  compared  with  $2,093,146  in  1897,  an 
increase  of  $10,041,249.  This  does  not  include  stocks  and  bonds  in 
the  treasury,  which  have  increased  from  $5,964,879  in  1897  to  $7,251,- 
385  in  1903.    These  securities  are  carried  at  cost. 

The  company's  fixed  assets,  including  property  and  patents,  have 
increased  from  $7,816,089  in  1897,  to  $i3,577.70i  in  1903,  a  gain  o 
$5,761,612.     Besides  this,   there   has   been   written   ofif,  according   to 
one    of    the    reports,    $2,786,719,    indicating    a    total    expenditure    of 

$8,548,331- 

In  1901  $3,000,000  stock  (par  $50)  was  issued  at  $55  a  share;  and 
now  $4,500,000  is  being  issued  at  $80  a  share.  When  the  new  stock 
will  have  been  issued  total  capital  increase  in  the  six  years  will  have 
amounted  to  $10,853,000  (par  value),  and  $3,865,000  proceeds  from 
stock  to  issue  is  still  to  be  added  to  working  capital. 

The  surplus  after  dividends  for  the  six  years  may  be  figured  as 
follows  : 

Gain  in  working  capita)    $10,041,249 

Gain  in   stocks  and  bonds  owned   1,286,504 

Gain  in   fixed  assets   8,548,084 

Total    gain   in    assets    $19,876,084 

.Stocks  and  bonds  issued  (less  retired)  par  value    6,353,711 

Balance     $13,522,373 

Less  premium  on  stock  sold •  ,55 ' .000 

Balance,  surplus  earnings    $11 ,97 1 ,373 

This  amount  is  probably  not  far  from  the  actual  amount  of  earn- 
ings after  dividends  and  interest  since  1897. 

The  gain  in  working  capital  is  a  reflection  of  the  rapid  growth  in 
the  company's  business.  This  growth  may  be  seen  in  the  following 
figures  of  gross  sales  for  the  years  ending  March  31  :  1898,  $4,378,- 
060;  1899,  $6,901,760;  1900,  $11,963,646;  1901,  $15,853,481;  1902,  $19,- 
975.958;  1903,  $23,899,492;  total  sales,  six  years,  $82,972,397. 

Twenty  per  cent,  of  the  above  total  gross  sales  would  be  about 
$16,500,000,  which  is  probably  the  amount  of  net  earnings  before 
dividends  and  interest. 


Telegraphers'  Mutual  Benefit  Association. 


The  annual  lueeting  of  the  Telegraphers'  Mutual  Benefit  Asso- 
ciation will  be  held  at  195  Broadway,  New-  York,  on  Wednesday, 
November  18,  next. 
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Westinijhousc    rurrci  SvMcin  ot    Elcctro-Pncuiniiiic  (^ar 

Control. 


A  fi-w  dflail.s  ami  uiic  ur  two  illiistr»ti(.iiiN  haw  alri-aily  lu'cii  pre- 
Milled  to  tlic  nailers  nf  thi.s  jtuirnal  with  regard  Id  the  new  VVcst- 
iiiKlioiise  turret  system  nl  electro  pneumatic  car  contrnl,  and  we 
are  now  alile  to  supplement  that  mailer  liy  a  numlier  of  inleresliuK 
particulars  entering  more  fully  into  ilie  construction  and  modus 
operandi  of  this  nnporlant  advance  m  the  held  of  electric  traction. 
The  data,  as  here  given,  are  hased  upon  an  interesting  exhibit  made 
by  the  W'estinghouse  Company  at  the  Saratoga  meeting  of  the 
American  Street  Railway  Association,  to  which  reference  was  made 
at  the  time  in  these  columns.  As  a  matter  of  fact,  however,  the 
control  has  alreaily  entered  into  practical  adoiition,  and  is  now  being 
placed  on  several  cars  on  the  Manhattan  lllevated  Railroad,  while 
-•(M  control  e(|iiipmeiits  have  also  been  purchased  for  the  Brooklyn 
Rapid  Transit  System.  In  the  turret  control,  which  derives  its  name 
from  the  external  appearance  of  the  organism,  the  actuating  mechan- 
ism is  not  directly  connected  to  the  main  source  of  current  supply, 
and  the  connections  for  the  low-voltage  control  circuits  are  the  only 
ones  which  have  to  be  considered  in  the  train  operation.  There  are 
only  seven  battery  wires  recpiired  for  the  train  cable,  and  the  train 
cable  carries  only  a  pressure  of  14  volts,  thus  doing  away  with  high- 
voltage  wires  on  trail  cars  and  high-voltage  couplings  anywhere  in 
the  system.  It  follows  that  from  the  use  of  a  separate  electrical 
circuit  the  controlling  apparatus  can  be  worked  even  when  the  main 
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tinKerH.  The  reverse  cylinder  interlock*  with  the  contndlcr  cylin- 
der in  a  simple  manner,  so  as  to  prevent  the  movement  of  the  for- 
mer uidcsH  the  latter  is  at  the  "off"  position,  and  also  prevents  the 
movement  of  the  controller  cylinder,  unless  the  reverse  ib  open, 
over  the  forward  or  the  backward  step.  Moreover,  the  master  con- 
troller haiulle  is  lilted  with  a  spring  return,  which  makes  it  a  "dead 
man's  handle,"  and  it  is  so  constructed  that  should  the  mutorinan 
lift  his  band  .il  any  time  from  the  controller  handle  llie  brakes  arc 
at  once  aiilomatically  applied,  unless  the  reverse  baiiille  has  first 
been  turned  to  the  center  position.  Hy  similar  mechanism,  if  the 
brakes  are  applied  while  the  current  is  still  on,  the  current  is  auto- 
matically cut  off.  These  points  are  accomplished  by  means  of  a  con- 
nection between  the  sliriiig  return  handle  and  the  air-brake  system 
for  setting  the  brakes;  while  the  release  of  the  brakes  is  effected  by 
a  connection  between  the  air-brake  system  and  a  small  air  cylinder, 
ilif  piston  of  which  opens  the  battery  circuit. 

Inimedi.ilely  below  the  master  controller  is  the  junction  box  to 
which  the  .seven-battery  wires  above  referred  to  arc  brought,  this 
Ikix  being  13'/.  inches  high,  S  inches  wide  and  3  inches  deep.  The 
batteries  themselves  that  are  used  for  operating  the  electro-pneu- 
matic switches  are  of  the  well-known  "Chloride"  type,  and  two  sets 
are  emjiloyed  in  order  to  insure  absolute  continuity  of  function,  each 
set  consisting  of  seven  cells.  The  battery  box  is  16^  inches  by  i6!/j 
inches  by  25  inches,  and  with  the  cells  weigh  comjilete  ,300  lbs. 
I'"ach  set  of  batteries  is  in  series  with  a  set  f)f  lamps  for  charging 
from  the  line  current.  It  will  be  noted  that  like  everything  else 
except  the  master  controller  and  the  battery  switches,  the  battery  is 
carried  beneath  the  car  floor,  above  which  point  no  power  wires  are 
carried  except  to  a  main  switch  in  one  of  the  motormen's  cabs. 

The  turret  control  itself  comprises  13  unit  switches,  which  arc  ar- 
ranged radially,  and  are  protected  by  a  sliding  cylindrical  casing. 
These  individual  switches  are  operated  by  pneumatic  pistons  con- 
trolled by  electro-pneumatic  valves,  and  operate  against  a  spring 
pressure  of  70  lbs.,  so  that  a  very  positive  movement  is  given  to  the 
circuit  breakers.  These  13  unit  switches  have  one  common  blow- 
out coil,  located  at  the  centre,  and  the  arms  of  the  spider  support- 
ing the  individual  switches  constitute  the  pole  pieces  for  the  blow- 
out. The  magnetic  field  is  horizontal,  so  that  the  arc  is  always 
blown  out  radially.  Several  of  the  switches  being  worked  together, 
the  13  switches  require  only  8  pneumatic  cylinders  and  controlling 
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Fig.  I. — Diagram  of  Working  Circuits. 


current  is  cut  ofT,  from  any  of  the  familiar  causes,  so  that  even  when 
the  third  rail  is  dead  the  motors  can  be  reversed  and  used  for  braking. 
To  take  the  system  step  by  step,  attention  is  called  first  to  the 
master  controller  and  the  air-brake  operating  valve,  which  are 
shown  mounted  on  the  inside  end  panel  of  the  motorman's  cab  on 
an  elevated  car.  When  the  apparatus  is  not  in  use  the  door  of  this 
compartment  shuts  against  the  end  panel,  so  as  to  enclose  the  ap- 
paratus. The  master  controller  is  only  yyi  inches  high,  6  inches 
wide  and  41^  inches  deep,  and  is  so  placed  that  the  controlling  han- 
dle is  2  ft.  10  inches  from  the  floor.  The  rotating  cylinder  of  the 
master  controller  is  of  wood,  with  copper  plates  and  copper  spring 


valves.  The  pneumatic  cylinders  are  drilled  in  the  air  reservoir  cast- 
ing, and  thus  piping  between  them  and  the  air  reservoir  is  dis- 
pensed ft'ith.  In  this  turret  control,  by  the  use  of  air  pressure  op- 
erating r.gainst  a  spring,  the  liability  of  the  welding  or  sticking  of 
the  contact  surfaces  is  avoided.  Moreover,  the  switch  finger  levers 
are  made  flexible  so  that  when  drawn  up  by  the  pneumatic  pressure 
and  released  by  spring  pressure  a  slight  rubbing  movement  of  the 
contact  surfaces  is  obtained,  w-hich  also  does  its  share  in  the  pre- 
vention of  any  welding  eflfect. 

A  diagram  is  shown  herewith  of  the  connections,  and  a  view  is 
also  shown  of  the  side  of  the  Manhattan  car  as  equipped  with  the 
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FIG.       4. — MASTER       CONTROLLER       FIG.    5. —  M.\STER   CONTROLLER   WITH  FIG.  (J. —  iMOTORM.AN's  C.\B,    SHOW-  FIG.  10. — ELECTRO-PNEUM-SiTIC  V.\LVE. 

UNC.\SED.  CASE    CLOSED.  ING  M.VSTER  CONTROLLER,  JUNC- 

TION   BOX   AND  AIR  BRAKE  OPER- 
ATING  VALVE. 
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^y^tcnl.  The"  reverse  .swiich  is  of  the  u.sual  I>'|k-,  wiilt  ci>|i|>cr  coii- 
lacts,  but  is  opcrutcd  by  two  air  cylinders  conlrollcil  by  elcclro- 
piu'uniatic  valve*  worked  from  the  reverse  cyliniler  of  the  nia>ter 
I'linlruiler.  This  reverse  swiioli  is  (liaceil  as  near  the  incitur  truck  as 
possible  to  reiluce  the  lenKth  of  wire,  aixl  adjoiniiiK  it  is  the  limit 
switch  governing  the  acceleration.  In  practice  these  two  switches 
are  usually  nioiuited  on  the  side  of  the  car  opposite  from  the  resist- 
ance and  the  turret  controller  is  placed  in  the  centre. 

Taknig  the  diagram  of  comieclioiis,  as  shown  in  Fig.  1,  the  first 
step  on  the  master  controller  throws  the  rcvcrser.  The  circuit  as 
thus  constituted  actuates  the  circuit  breaker  relay,  controlling  the 
two  pneimiatic  pistons,  i  and  a,  closing  the  circuit  breaker.  The 
second  steji  places  all   ilu-  motors  in  scries  by  actuating  llu-  pnen- 
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niatic  cylinders  u  and  3.  These  close  the  scries  connection  and 
the  connection  through  the  rheostat  R-i.  At  the  third  step,  the  re- 
sistances are  cut  out  by  closing  the  circuit  through  the  limit  switch 
and  through  coil  No.  5.  The  action  of  the  switch  No.  5,  in  closing, 
establishes  a  circuit  through  No.  6,  and  this  in  turn  as  it  closes 
establishes  a  circuit  through  No.  7,  and  so  on  throughout  the  full 
series  up  to  No.  10,  when  all  the  resistances  are  cut  out.  Each 
piston  ir>   dropping  to  close  its   switch,  closes  also  a   holding  con- 


fully  closed,  circuit  is  eKtablislu-d  through  tin-  holding  coil. 
The  current  then  starts  to  pick  up  the  resistance  coils  controlled 
by  switches  (1,  7,  8  and  y,  switch  6  being  the  first  resistance  us<  <1  in 
I  he  multiple  position. 

At  the  extreme  left  of  the  diagram  will  be  noted  a  circuit  breaker 
trip.  This  is  actuated  by  the  main  circuit,  and  its  object  is  to  inter- 
lock the  circuit  breaker  so  that  in  case  it  opens  while  the  power 
switch  is  closed,  the  circuit  bre.iker  cannot  lie  reset  until  the  power 
switch  has  been  opened  again. 

The  total  weight  of  the  complete  apparatus,  used  on  the  Manhat- 
tan system  is  1,711  lbs.,  inclusive  of  the  battery.    The  wiring  is  very 
small  in  amount,  and  all  the  circuits  arc  run  in  "elcctro-bcslos"  con- 
duit.    The  air  for  the  pneumatic   switches  is  taken   from  the  main 
train    line,    and    is    fed    first    to   an    au.xihary    reservoir 
ihrough   a    feed   valve   insuring   uniform   pressure,   and 
passes   thence  to   the  air   reservoir  already   referred   to 
above  as  being  located  at  the  centre  of  the  turret.     A 
chfck    valve   is  also   provided    with   the  auxiliary    reser- 
voir  with  the  object  of  enabling  it  to  retain   suflicieiit 
air  to  operate  the  system  in  case  the  main  supply  should 
be   cut   off. 

It  will  be  obvir)us  from  this  brief  description  that 
the  new  system  has  been  worked  out  with  great  ingenu- 
ity and  with  careful  forethought  to  provide  against 
any  emergency  which  might  possibly  arise  in  the  op- 
eration of  cars  or  trains.  As  here  illustrated,  the  system 
is  applied  to  only  one  car,  but  any  desired  number  of 
cars  can  be  operated  from  one  master  controller  by 
carrying  the  battery  connections  from  it  to  turret  con- 
trollers upon  motor  cars  constituting  the  train.  The 
system  has  been  worked  out  under  the  personal  direc- 
tion of  Mr.  George  Westinghouse  himself,  and  by  the 
engineering  staflfs  of  the  Westinghouse  Air-Brake  and 
the  Westinghouse  Electric  &  Manufacturing  com- 
panies. It  will  be  noted  at  once  that  the  system  is  strik- 
ingly different  from  the  company's  "drum"  type  of 
electro-pneumatic  control,  and  it  must  be  a  matter  of 
interest  and  reassurance  on  the  part  of  the  public  to 
observe  how  ([uickly  improved  methods  are  forthcoming  as  soon 
as  the  problems  are  indicated  in  actual  service.  The  details  of  con- 
struction referred  to  above  are  shown  very  clearly  in  the  series  of 
illustrations.  Fig.  2  to  Fig.  12. 


Recent  Electrochemical  Developments. 


FIG.    12. — LIMIT    SWITCH    .\XD   REVERSER. 

nection  seen  directly  above  each  piston,  w^hich  cuts  out  the  limit 
switch  coil.  This  prevents  the  switches  from  opening  when  the  limit 
switch  acts,  after  they  have  once  been  closed ;  the  limit  switch  simply 
preventing  the  next  switch  from  picking  up. 

At  the  fourth  position  of  the  master  controller  the  motors  are  in 
parallel.  This  result  is  obtained  by  means  of  solenoids  4,  12  and  13. 
and  actuating  switches  of  the  same.  These  switches  as  they  start 
to  close,  open  the  circuit  on  switches  3  and  11,  and  when  they  are 


OXID.XTION    OF    METALS    DISSOLVED    IN    MERCURY. 

In  the  familiar  mercury  cathode  cell  electrolysis  of  sodium  chloride 
yields  sodium  amalgam,  which  afterwards  gives  off  the  sodium  in  a 
second  compartment,  with  the  formation  of  caustic  soda.  In  a  pat- 
ent granted  on  September  15  to  Messrs.  Chas.  E.  Baker  and  Arthur 
W.  Burwell,  of  Cleveland,  Ohio,  an  apparatus  for  oxidizing  the  so- 
dium is  proposed  which  is  essentially  a  short-circuited  galvanic  cell 
with  amalgam  as  anode  and  carbon  as  cathode,  the  electrolyte  being 
water  or  a  dilute  solution  of  caustic  soda.  The  electrochemical  action 
is  oxidation  of  sodium  to  sodium  hydroxide  at  the  anode  and  evolu- 
tion of  hydrogen  at  the  cathode. 

The  apparatus  is  a  vessel  containing  a  layer  of  amalgam  at  the  bot- 
tom, and  above  it  a  solution  of  dilute  caustic  soda.  Vertical  car- 
bon rods  are  placed  in  the  vessel  in  contact,  with  both  the  amalgam 
and  the  water.  Arc  light  carbons  are  suitable  for  use  in  this  appa- 
ratus, if  their  outer  surface  is  removed  mechanically;  the  new  surface, 
which  always  contains  a  small  percentage  of  metallic  iron,  is  readily- 
wetted  by  mercury;  as  it  is  in  a  rough  condition,  the  active  surface 
is  large. 

STORAGE    BATTERY. 

A  patent  granted  on  September  15  to  Mr.  Fred  A.  Redmon,  of  Chi- 
cago, 111.,  refers  to  a  construction  of  a  storage  battery  plate  in  which, 
for  the  firm  support  of  the  active  material,  a  corrugated  perforated 
metallic  envelope  is  provided  which  surrounds  an  absorbent  substance 
(such  as  burlap,  matting  or  other  fibrous  fabric)  containing  the  active 
material. 


I 


Sei'ikmuer  26,  lyoj. 


ELECTRICAL     WORLD    and     ENGINEER. 


525 


New  Telephone  Patents. 


A    IJKI'AUI  Uki;    l.N    AUTOMATIC    EXCHANGES. 

The  most  interesting  of  the  patents  at  hand  for  consideration  this 
week  are  certainly  four  relating  to  various  phases  of  a  novel,  auto- 
matic exchange  apparatus.  These  patents  all  are  granted  to  Messrs. 
J.  J.  Brownrigg  and  J.  K.  Norstroni,  of  Chicago,  their  rights  being 
assigned  to  the  Globe  Automatic  Telephone  Company.  With  this 
system  each  line  has  connected  therewith  one  switching  machine 
and  one  pair  of  contacts  in  the  contact  bank  of  each  other's  switching 
machine.  Thus  far  the  system  is  akin  to  many  others.  The  means 
for  carrying  out  the  switching  processes  are,  however,  novel,  as  the 
functions  of  the  various  electromagnets  are  merely  that  of  control, 
all  heavy  parts  being  moved  by  an  extraneous  source  of  power. 

Two  developments  of  this  idea  and  two  kinds  of  calling  switches 
are  described  in  the  patents,  but  for  the  sake  of  clearness  it  seems 
best  to  devote  attention  first  to  the  rudimentary  machine  and  then  to 
touch  upon  its  amplification  to  the  requirements  of  a  large  system. 
Referring  at  once  to  Fig.   i,   wherein  are  shown   two   views  of  the 


The  wipers  on  B  pass  over  ilic  bars  and  contacts  as  the  carriage  trav- 
els, but  only  a  single  pair  of  contacts  is  connected  to  the  conducting 
bars  at  the  same  instant.  The  carriage  B  when  free  to  move  will  fall 
by  its  own  weight.  It  is  normally  restrained  by  the  stop  pins, 
L  L''^,  M  M^,  projecting  from  the  shaft  K.  These  pins  are  so  spaced 
that  in  passing  from  one  pin  M  to  the  next  the  wipers  will  run  over 
ten  contacts.  There  is  another  vertical  adjustment,  a  motion  of  the 
whole  shaft  A'  in  steps  of  one  unit,  or  the  distance  between  successive 
contacts.  The  magnet,  C',  with  its  armature  and  fall,  controls  this 
movement. 

Now  suppose  our  subscriber  desires  number  63.  Six  impulses  sent 
by  key  a''  will  energize  magnet  5  six  times,  current  being  received 
over  common  battery  wire,  a'-'.  The  armature  of  magnet  5'  is  linked 
to  shaft  A'  to  rock  it  against  its  retaining  spring.  Thus  shaft  K  will 
rock  forward  and  back  once  for  each  impulse  and  thereby  for  six  im- 
pulses drop  the  carriage  to  contacts  number  60.  The  next  operation  is 
the  sending  of  tliree  impulses  by  key  a'.  Thereupon  magnet  c^  re- 
sponding through  its  rachet  escapement  lowers  the  carriage  three 
units  to  number  63.  Connection  to  subscriber  63  is  now  complete  and 
a  signal  call  and  conversation  may  be  carried  out  in  the  usual  man- 
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FTG.    I. — liKOWNRlGG    AND    NOKSTROM    AUTOM  AIIC 
TELEPHONE   SYSTEM. 

simple  machine,  at  /•"  and  G,  is  shown  the  extraneous  power  source, 
in  the  form  of  a  cylinder  with  piston.  Beneath  the  cylinder  appears  a 
valve.  This  controls  an  inlet  port  open  to  the  atmosphere  and  an 
exhaust  port  open  to  a  suction  pipe,  fP.  The  weight  of  the  parts 
is  so  adjusted  that  all  forward  switching  movements  are  made 'by  the 
action  of  gravity.  As  soon  as  a  conversation  is  complete  the  release 
magnet,  /■"■',  shifts  the  valve  and  all  parts  return  to  normal,  the  la^t 
operation  being  the  releasing  of  the  valve,  to  shut  of!  the  power. 

The  sequence  of  operations  taking  place  in  carrying  out  one  call 
can  best  be  explained  by  referring  simultaneously  to  the  circuits  and 
apparatus.  Fig.  2  shows  the  circuits,  including  a  rudimentary 
subscriber's  calling  switch.  Sliding  upon  the  frame  of  the  machine 
will  be  noticed  a  carriage  B  carrying  two  contact  wipers.  This  car- 
riage travels  over  the  face  of  a  contact  bank  A.  consisting  of  two 
conducting  bars  cc  connected  to  the  calling  subscriber's  line,  and 
contacts  aa  connected  serially  to  the  various  other  subscriber's  lines. 


FIG.    2. — DIAGRAM     OE     CIRCUITS. 

ner.  When  the  conversation  is  completed,  keys  a*  and  a"  are  to  be 
simultaneously  depressed  to  cause  magnet  F*  to  operate  and  catch  the 
valve  rod  so  as  to  cause  the  returning  armature  of  /■*  to  shift  the 
valve  and  restore  the  carriage. 

In  order  to  make  such  a  system  suitable  for  more  lines  than  can 
be  conveniently  arranged  in  a  single  pair  of  vertical  rows,  the  number 
of  rows  is  increased  and  a  laterally  moving  carriage  is  arranged  to 
move  along  the  main  carriage  so  that  the  wipers  may  be  made  to 
travel  over  any  desired  vertical  row.  This  laterally  moving  car- 
riage is  moved  forward  by  a  spring  and  returned  by  the  air  cylin- 
der exactly  as  is  the  main  carriage.  No  additional  electromagnets 
are  required  for  the  switching,  as  one  magnet  controls  both  cross 
and  long  vertical  feeds.  This  is  made  possible  by  arranging  the 
short  or  shaft  feed  intermediate,  in  point  of  time,  with  the  long  and 
lateral  feeds.  WHien  the  shaft  is  in  the  returned  pos'ion  the  lat- 
eral feed  only  is  controlled  and  when  the  shaft  has  r-oved  one  or 
more  unit  steps  from  its  normal,  then  the  long  leea  only  is  af- 
fected. 

The  automatic  calling  switches  serve  to  replace  the  hand  keys 
of  the  preceding  description,  and  after  once  being  set  carry  out  the 
necessary  contacts  and  combiiiations  of  contacts  to  effect  the  desired 
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call  aiul  to  rcsioro  llu-  ;i|i|i;iratus  wlu-ii  liu-  coiivcrsaliuii  lian  licrii 
ri>m|>Uii-il  A  |in>y  sikikiI  di-vii'i-  liji>  alsi)  been  proviilcil  for  the  ny*- 
lom,  l)ui  the  acljiiii  of  this  will  be  Jipp.ireiit  from  a  siiidy  of  ibc 
patents.  * 

KIRK    AI.AKM    ATTAIIIMKNT. 

A  very  simple  lire  alarm  altaclimenl  for  teleplioiR.,  is  tJR-  sub- 
ject of  a  patent  issued  to  V.  1).  IVaeliey.  of  I-'asl  (JranRe,  N.  J.  A 
weinlit  is  seiMireil  to  the  telephone  receiver  by  a  cor<l  in  a  manner 
sueh  that  when  the  alarm  bell  Miniuis,  a  co-operating  latch  releases 
the  weiuhl  and  removes  the  receiver  from  the  hook,  senditiR  a  call 
sifinal  to  central.  When  the  operator  answers  she  is  su|)p(>sed  to 
hear  the  hell  and  report  the  fire. 


Acheson  Electric  Furnaces. 


At  the  niietinn  last  week  at  Niagara  of  the  American  Klectrn- 
chemical  Society,  Mr.  I'Vancis  .\.  J.  I"'it/gerald  reail  a  paper,  in 
which  he  discussed  the  conditions  for  elliciency  of  several  forms  of 
electric  lurnaces  of  the  type  in  which  the  currenl  passes  along  a 
definite  path  or  paths,  thus  localizing  the  heat.  I'Voin  this  paper  we 
reprint  below  a  description  of  the  several  types  of  electric  furnaces 
that  have  been  developed  by  Mr.  E.  G.  ,'\cheson. 

Graphitt-  l-ur»aci: — In  this  furnace  the  highest  temperature  at- 
tainable is  desired.  The  carbonaceous  material,  anthracite  coal,  coke, 
etc.,  is  placed  in  a  trough-like  furnace,  and  through  the  centre  of  the 
charge  is  a  series  of  carbon  rods  coniiectjng  the  furnace  terminals. 
.Anthracite  coal,  the  raw  material  usually  employed,  is  jjractically  a 
non-conductor  of  electricity,  and  at  first  the  current  passes  through 
the  core  of  carbon  rotls.  The  heat  generated  in  the  core  converts 
the  surrounding  coal  into  grapliite.  which  then  becomes  a  con- 
ductor and  heats  another  layer  of  coal,  and  so  on  till  the  process 
is  complete.  This  furnace  belongs  to  both  sub-classes  of  the  resist- 
ance type. 

lilcclrodc  Furnace. — This  furnace  does  not  properly  belong  to  tin- 
type above  mentioned,  but  is  peculiar  in  that  the  heat  is  mainly 
generated  outside  the  articles  under  treatment.  In  the  most  gen- 
eral case  the  electrodes  to  be  converted  into  graphite  arc  arranged 
in  piles,  and  the  spaces  between  the  latter  filled  with  granular  car- 
bon. Since  the  resistivity  of  the  granular  carbon  mass  is  much 
greater  than  that  of  the  electrodes,  most  of  the  heat  energy  will  be 
developed  in  the  former.  The  advantage  of  this  type  of  furnace  is 
that  it  permits  of  treating  a  large  mass  of  low-resistance  material 
without  using  currents  of  e.xcessive  amperage. 

Carborundum  Furnace. — Carborundum  is  a  substance  that  is  de- 
composed at  the  temperature  of  the  graphite  furnace,  hence  in  its 
manufacture  careful  temperature  regulation  is  necessary.  The 
charge,  consisting  of  sand  and  coke,  in  the  form  of  powder,  is  put 
in  the  box-like  furnace,  and  through  its  centre  passes  a  conducting 
core,  which  may  consist  of  carbon  in  a  granular  form,  or  of  carbon 
rods,  connecting  the  terminals  of  the  furnace.  The  current  is  con- 
fined to  the  core,  raising  it  to  a  high  temperature,  and  the  heat  gen- 
erated is  conducted  into  the  surrounding  mixture,  converting  it  into 
carborundum.  If  the  temperature  of  the  furnace  is  too  high,  the 
carborundum  is  decomposed  and  the  silicon  vaporized. 

Furnace  for  Moderately  High  Temperatures. — This  is  the  latest 
of  Acheson's  patents,  and  is  of  great  interest.  In  the  outer  zone  of 
the  carborundum  furnace,  just  outside  the  crystalline  silicon  carbide, 
is  a  thin  layer  of  an  amorphous  substance,  known  as  'Svhite  stuff." 
It  is  an  intermediate  product  in  the  formation  of  carborundum,  and 
the  temperatures  between  w-hich  it  is  formed  and  decomposed  ap- 
parently lie  near  one  another.  For  this  reason  its  manufacture,  or 
that  of  like  compounds,  involves  serious  difficulties,  and  it  was  to 
overcome  these  that  Acheson  invented  this  furnace.  The  furnace 
is  of  the  same  general  form  as  that  used  in  the  manufacture  of  car- 
borundum, but  it  contains  several  cores,  which  are  "definitely  spaced 
with  relation  to  each  other  at  distances  largely  determined  by  the 
heat  conductivity  of  the  charge,  the  duration  of  the  operation  and 
the  superior  and  inferior  temperature  Ijmits  of  the  operation. "^ 

In  all  of  the  furnaces  described  above  there  is  one  common  char- 
acteristic— the  electrical  resistance  is  a  variable  quantity,  and  after 
any  furnace  is  started  there  are  no  means  of  adjusting  internal  con- 

»  U.  S.  Patent  723,631,  March  24,  1903. 


Uitionit  «o  Ilk  1(1  elTect  rr|{iilatiiin  in  tiii»  respect.  In  general,  tlic  rc- 
iiislaiu'c  of  ilie>ie  furnace<i  is  liigli  at  the  brKinning  of  a  run  and  low 
nt  the  end;  therefore,  incaiis  of  varying  the  voltage  at  the  furnace 
terminals  must  be  iisc<l.  The  resistance  of  the  furnace  may  be 
varied  by  alli'ring  the  dimensions  of  the  core  or  that  part  of  the 
furnace  which  acts  n.s  an  electrical  conductor.  There  are  limits 
to  the  variations  that  can  be  made  in  this  respect  on  account  of  other 
cr)nsi<|eraiions ;  but  the  resistivity  lA  a  mass  of  carbon  granules 
varies  with  the  si/e  of  the  latter,  and  further  variation  ni.iy  be  ob- 
tained by  the  judicious  clwicc  of  dilTcrent  forms  of  carbon,  which 
themselves  have  difTerent  resistivities.  Hy  taking  advantage  of  this, 
any  desirable  variations  in  the  resistance  of  the  furnace  may  be  ob- 
tained. The  case  of  the  electrode  furnace  is  a  special  one,  the  ad- 
juslmg  of  the  resistance  being  obl.iuied,  to  a  certain  extent,  by  the 
spacing  between  the  piles  of  electrodes. 

The  paper  then  proceeds  to  develop  e(|uations  involving  the  vari- 
ous variable  factors,  from  wfiich  deductions  .are  made  as  to  the  prac- 
tical  limits  of  improvenuMi    in    furnace  regulation. 

In  no  case  considered  are  the  various  fundamental  etpiatir.ns  rig- 
orously applicable,  for  these  involve  nuiTierous  assumptions  that  do 
not  represent  the  actual  conditions,  and  take  no  account  of  certain 
conditions  that  are  invariably  present.  Nevertheless,  by  keeping 
the  theoretical  considerations  in  view  a  great  help  will  be  obtained 
in  the  building  of  furnaces,  and  waste  of  time  prevented  in  experi- 
menting will)  designs  that  cannot  jrossibly  be  satisfactory. 


Niagara  Power  Notes. 


A  new  transnnssion  line  from  the  plant  of  the  Niagara  Falls 
Hydraulic  &  .Manufacturing  Company  to  the  new  plant  of  the  Carter- 
Crume  Company,  at  the  north  end  of  the  city,  has  just  been  com- 
pleted, and  150  hp  of  current  sent  over  the  wires.  The  Niagara 
Falls  Ilydr.iulic  &  Manufacturing  Company  has  available  for  sale 
at  the  new  industrial  center  in  the  north  end  2,000  hp  of  current,  and 
this  amount  will  be  greatly  increased  on  the  completion  of  the  new 
power  station.  The  pole  line  carrying  the  wires  is  one  of  the  best 
in  the  country,  the  work  being  excellently  done,  with  the  poles  of 
red  cedar  brought  from  Idaho.  The  turning  on  of  the  i)ower  brings 
into  service  the  new  generator  and  switchboard  in  the  Hydraulic 
Power  Company's  plant.  'J'his  switchboard  is  a  good  example  of 
coinpleteness  and  was  designed  and  built  by  Engineer  Harper  and 
his  assistant,  Mr.  B.  F.  Lee,  who  is  in  charge  of  the  electrical  features 
of  the  plant.  The  generator,  built  by  the  Bullock  Electrical  Manu- 
facturing Company,  of  Cincinnati,  is  a  1,000-kvv,  11,000-volt  machine 
of  three-phase,  alternating-current  variety,  and  the  first  of  the  kind 
installed  at  Niagara.  Westinghouse  transformers  are  used  on  this 
transmission  line.  The  underground  cables  are  the  work  of  the 
National  Conduit  &  Cable  Company,  of  New  York. 

The  new  transmission  line  required  no  experimenting  or  testing. 
There  was  not  so  much  as  a  flash  when  the  current  was  turned  on. 
More  current  will  be  sent  to  the  Carter-Crume  plant  as  soon  as  the 
remainder  of  the  machinery  is  installed  in  the  new  works  and  the 
entire  plant  in  operation.  Great  significance  attaches  to  the  trans- 
mission of  power  to  the  north  end,  and  that  section  of  the  city  will, 
without  doubt,  soon  be  converted  into  a  teeming  factory  center. 

Options  are  now  being  obtained  on  a  right  of  way  for  a  double- 
track  electric  railroad  from  Buffalo  and  Niagara  Falls  to  Toronto, 
over  which  the  largest  type  of  electric  cars  will  travel  at  a  high 
rate  of  speed.  A  number  of  wealthy  Canadians  are  interested  in 
the  project,  and  it  is  expected  that  negotiations  will  before  long 
be  completed  with  one  of  three  electrical  companies  for  furnishing 
power  to  the  new  road.  At  present  a  lively  competition  exists  be- 
tween the  three  interested  companies.  It  is  planned  to  construct  a 
load  paralleling  the  Grand  Trunk. 


Direct  Cable  to  the  Azores. 


The  German  cable  steamship  Von  Podbielski  arrived  at  New  York 
on  Sunday  last  from  the  Azores.  She  will  lay  the  shore  end  of  a 
new  cable  from  Coney  Island  to  a  point  no  miles  out  at  sea  for  the 
North  German  Sea  Cable  Company. 


September  26,  1903. 
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Illinois  State  Electrical  Association. 


The  llliiu)is  State  IClectrical  Association  convened  at  St.  Louis 
Saturday  morning,  September  19,  at  the  Southern  Hotel,  and  it  was 
found  that  Secretary  H.  E.  Chubbuck,  general  manager  of  the  Illi- 
nois Valley  Traction  Company,  La  Salle,  111.,  had  made  arrange- 
ments for  a  very  enjoyable  meeting.  A  special  car  was  in  waiting 
at  9.45  to  take  the  thirty-five  central  station  and  street  railway  men, 
who  convened,  to  the  World's  Fair  grounds,  where  carriages  were 
taken  for  a  drive  around  the  place  and  for  a  call  on  President 
Francis.  Few  had  realized  the  extent  of  the  undertaking  before  this 
visit,  .\tter  returning  to  the  Southern  for  lunch  the  party  took  the 
Illinois  &  West  Shore  Fish  Commission  steamer  Illinois,  which  was 
specially  chartered  for  the  occasion,  to  Alton,  and  on  Sunday,  Au- 
gust 20,  resumed  the  voyage,  going  as  far  as  Beardstown.  No 
papers  of  any  kind  were  read,  but  the  outing  was  both  enjoyable 
and  profitable  to  all  the  central  station  men  participating.  None  but 
members  and  representatives  of  the  technical  press  were  invited,  as 
the  steamer  accommodations  were  limited. 


Wireless  Telegraphy  on  the  "  Erin." 


The  De  Forest  Wireless  Telegraph  Company  has  forwarded  us  a 
summary  of  the  work  done  for  Sir  Thomas  Lipton,  on  board  his 
steam  yacht  Erin,  during  her  stay  in  American  waters.  During  the 
73  days  that  the  yacht  was  in  New  York  waters,  it  is  stated,  almost 
constant  communication  was  maintained  with  the  De  Forest  stations 
at  Coney  Island,  State  Street,  New  York  City,  and  Block  Island. 
The  bulk  of  the  matter  transmitted  was  personal  correspondence  of 
Sir  Thomas  Lipton,  and  comprised  2,000  individual  messages,  foot- 
ing up  a  total  of  over  40,000  words;  and,  in  addition,  130  cables, 
all  in  code.  During  the  most  of  the  Erin's  stay  the  Associated  Press 
and  Publishers'  Press  had  a  reporter  on  board,  and  a  total  of  10,750 
words  were  transmitted  for  the  press,  for  which  a  collection  of  $25 
per  day  was  made.  The  average  length  of  a  message  was  twenty 
words  and  frequently  a  message  ran  as  high  as  ninety  words.  To 
transmit  this  bulk  of  business,  it  was  necessary  to  send  at  an  average 
speed  of  thirty-two  words  per  minute.  Sir  Thomas  was  highly 
pleased  with  the  service  rendered,  as  shown  in  a  letter  to  Dr.  De 
Forest  on  the  subject. 


Indiana-Ohio  Independent  Telephone  System. 


At  a  conference  held  in  Indiandpolis,  Ind.,  September  11,  between 
Mr.  Max  Reber,  vice-president  of  the  Federal  Telephone  Company  of 
Ohio;  Mr.  M.  B.  Overley,  general  manager  of  the  United  States  Tele- 
phone Company,  of  Ohio,  and  Mr.  S.  P.  Sheerin,  president  of  New 
Long-Distance  Telephone  Company  of  Indiana,  arrangements  were 
made  and  contracts  signed  to  build  and  connect  up  what  is  to  be 
known  as  the  Indiana-Ohio  system.  Connection  will  be  made  at 
Richmond  with  a  line  being  built  from  Richmond,  Ind.,  to  Day- 
ton, Ohio.  Connection  will  be  made  at  two  other  points  fur- 
ther north  in  the  two  states.  These  connections  will  consti- 
tute a  system  that  will  give  excellent  service  with  all  the  towns 
and  cities  of  Ohio,  and  as  far  east  as  Pittsburg.  This  far-reaching  ar- 
rangement will  in  turn  give  Ohio  people  access  to  all  of  the  Indiana 
telephones  and  a  greater  part  of  Kentucky,  and  all  prominent  points 
as  far  west  as  St.  Louis. 


Electrical  Men  at  Export  Club  Dinner. 


The  Export  Club  of  America,  recently  organized,  had  a  dinner 
September  9  at  its  rooms,  9  South  William  Street,  at  which  several 
electrical  men  and  their  friends  were  present.  The  club  rooms  were 
elaborately  decorated  for  the  occasion  with  electric  floral  lamps. 
About  100  covers  were  laid. 

.Vmong  the  diners  were  Conrad  Hubert  and  J.  H.  Alvin,  of  the 
American  Electrical  &  Novelty  Manufacturing  Company;  Elmer 
P.  Morris,  of  the  Elmer  P.  Morris  Company ;  J.  Jones,  Jr.,  of  Jones 
&  Son,  etc.  The  club  now  has  about  250  members.  The  list  includes 
the  names  of  William  Angevine,  of  the  Johns-Manville  Company; 
F.  C.  Joutras,  of  W.  M.  Sheehan  &  Co. ;  Arthur  Organ,  of  the 
J.Tudii's    Electric   Company;    H.    L.    Shippy,   of   John    A.    Roebling''; 


Sons  Company ;  Frank  G.  BoUes,  of  the  Bullock  Electric  Manu- 
facturing Company ;  W.  H.  Chapman,  of  the  Northern  Engineering 
Company ;  C.  W.  Farr,  of  the  Farr  Telephone  &  Construction  Supply 
Company;  A.  C.  Fletcher,  of  the  Ohio  Electric  Works;  A.  J.  Jupp, 
of  the  Lunkheimer  Company ;  N.  G.  Lyman,  of  the  Peerless  Rubber 
Company;  W.  F.  Malloy,  of  the  Bridgeport  Brass  Company;  C.  J. 
Markham,  of  the  Cleveland  Twist  Drill  Company;  F.  L.  Merritt, 
of  the  Standard  Pole  &  Tie  Company;  Henry  G.  Pierson,  of  Foote, 
Pierson  &  Co.;  I.  M.  Post,  of  Stanley  &  Paterson ;  F.  C.  Ayres,  of 
the  Jeffrey  Manufacturing  Company;  Saxton  Brown,  of  the  Weston 
Electrical  Instrument  Company;  W.  J.  Carr,  of  Carr  Brothers;  A.  T. 
Compson,  of  the  Rumsey  Pump  &  Machine  Company;  William  H. 
Frothingham,  of  Browne  &  Frothingham ;  H.  C.  Gable,  of  the 
.\merican  Steel  &  Wire  Company ;  D.  J.  Gibson,  of  the  Worthing- 
ton  Pumping  Engine  Company;  S.  S.  Gould,  of  the  Gould  Manu- 
facturing Company ;  William  M.  Pratt,  of  the  Goodell-Pratt  Com- 
pany, and  A.  W.   Richards,  of  Manning,  Maxwell  &  Moore. 


CURRENT  NEWS  AND  NOTES. 


MUNICIPAL  OWNERSHIP  FAILURE.— A  special  telegram 
from  Valley  City,  N.  D.,  says :  The  city  council  has  decided  to  offer 
the  electric  light  plant  for  sale.  A  twenty-year  franchise  will  be 
given  the  purchaser.  There  are  about  3,000  commercial  lights  on 
the  system,  and  it  is  said  to  be  the  largest  plant,  outside  of  Fargo 
and  Grand  F'orks,  in  the  State.  It  has  not  been  a  paying  investment 
for  the  city,  and  the  expenses  for  the  past  year  were  about  $7,000 
more  than  the  receipts. 


THE  VALUE  OF  TACT.— An  excellent  paper  was  read  by  Mr. 
John  W.  Ferguson,  of  the  Chicago  Edison  Company,  at  the  last 
meeting  of  the  National  Electric  Light  Association,  on  "Tactful  Re- 
lations with  Customers,"  a  subject  of  great  importance  to  all  public 
service  companies.  While  the  paper  was  addressed  primarily  to 
those  concerned  \jith  electric  lighting,  it  contained  so  many  valuable 
suggestions  of  general  application  that  the  American  Telephone  & 
Telegraph  Company  has  distributed  copies  of  the  paper  among  its 
employees  in  all  parts  of  the  country. 


LARCENY  OF  STREET  CAR  TRANSFERS.— Dettctiye^  of 
the  Chicago  City  Railway  Company  long  wondered  why  John  Peats 
(colored),  who  has  a  news-stand  at  Thirty-first  Street  and  Cottage 
Grove  Avenue,  sold  more  papers  than  any  other  boy  in  that  neigh- 
borhood, and  that  most  of  the  people  who  took  cars  at  that  point 
patronized  him.  They  solved  the  problem  recently  when  they  dis- 
covered that  Peats  sold  a  street  car  transfer  and  a  moniing  paper 
for  five  cents,  and  that  conductors  in  collusion  with,  him  kept  him 
supplied  with  transfers.  His  profits  on  the  transfers,  it  is  said, 
were  divided  with  the  conductors. 


POWER  OF  RADIUM.— As  noted  already  in  these  pages,  Mr. 
Edward  D.  Atlams,  of  this  city,  has  presented  to  the  New  York 
Natural  History  Museum  a  tube  of  radium  of  300,000  power.  This 
was  secured  through  Dr.  George  F.  Kunz,  the  gem  expert  of  Tif- 
fany's, where,  as  well  as  at  the  Museum,  some  most  interesting 
experiments  have  been  made  on  precious  stones  and  crystals,  in- 
cluding the  new  Kunzite.  to  which  a  special  article  was  devoted 
in  our  last  issue.  Working  in  experiments  together,  Dr.  Kunz  and 
Dr.  Charles  Baskerville,  of  the  University  of  North  Carolina,  believe 
they  have  made  a  valuable  discovery  in  connection  with  willemite. 
By  mixing  radium  with  natural  willemite,  pulverized  to  a  powder, 
the  activity  or  power  of  the  former  substance  is  multiplied  a  hun- 
dredfold, and  probably— for  no  instrument  has  been  devised  for 
measuring  the  increase  of  the  activity — a  thousandfold.  That,  at 
least,  is  the  temporary  effect  of  the  mixing  of  the  two  substances. 
Time  must  tell  whether  one  will  nullify  the  other.  Willemite  is  a 
comparatively  cheap  silicate  of  zinc.  It  is  possible,  also,  that  there 
is  in'willemite  a  substance  which  is  as  yet  unrecognized  as  a  distinct 
element,  but  which  pro(3uces  the  radioactivity  that  has  awakened 
the  enthusiasm  of  the  two  experimenters.  Rut  thus  far  it  is  taken 
for  granted  that  the  one  substance  merely  stimulates  the  activity  of 
the  other.  The  germ  of  a  very  valuable  discovery  seems  to  lie  here. 
Mr.  Adams  has  now  supplemented  his  previous  generosity  by  au- 
thorizing Dr.  Kunz  to  secure  some  radium  of  not  less  than  1,800,000 
activity,  which  will  probably  be  placed  at  the  disposal  of  some  of 
the  hospital  autlmrities  for  experiments  on  the  alleviation  or  cure 
of  disease. 


5^ 


i'l.F.c'i'RTr.M.   woKij)   AM.    I':nginf.i-:k. 


Vol.,  Xl.ll.  No.   13. 


XOSaiiX  linni  SI'HUD.—A  cable  disimtch  from  Ucrliii,  .jf 
Srptombor  iS.  sa)"* :  "In  i-xpciinu-nls  inadf  with  an  clcccric  car  on 
lilt-  Mancnii-ltlor  inililary  railroad  (o  ilay,  a  speed  of  10(1  nuU-s  no 
lio\ir  \\a>  .III. lined  ll  is  hoped  lliat  cvrnliiaily  ihc  cnrs  will  allain 
a  speed  ol  .hk)  miles  an  lionr."  A  later  dispalcli  states  lliat  114  miles 
has  heeii  maintained  for  two  miles. 


reaches  the  poptilons  "teclions  of  our  country,  while  here  the  only 
premotiiiiiiii  they  Ket  is  from  the  falliiiK  hariimeters  at  the  coast 
stnlmiis  when  the  storm  is  almost  upon  them." 


n'lh'i:i.l-S'\  Mi:SS.U;i:S.—Li'  rinino.  ot  Pans,  is  congratnlat 
itiK  itself  on  the  prediction  it  made  two  years  aKu  tliat  one  could 
soon  communicate  with  passeiiKcrs  on  Atlantic  steamers  without 
lenviiiK  the  houloards.  Uist  week  the  L'ompanne  (ieiierale  Trans- 
atlantu|iie  disinhuted  booklets  KiviiiK  'h>'  directions  necessary  for 
utih/niK  tlii.s  mode  uf  currcspundcnce 


rO  Srrny  .IMUKICIX  troll/. is.  Sn  DaM.I  Uarhnur. 
Lord  Kihhiesdale,  (leorge  I'libb  and  Sir  J.  Dickson  Foynder,  mem- 
bers of  the  royal  commission  of  London  street  tralVic,  aiipointed  to 
study  the  .\merican  street  railway  system,  sailed  lor  Xew  York  on 
.September  iS  on  the  White  Star  line  steamer  .Irabu:  They  will 
collect  evivlenOc  on  ihe  subject  while  here. 

irih'lil.liSS  Tl-LEuk'.U'Iiy  .IT  .XEirPORT.— Ihc  naval 
wireless  teU-yrapli  .ipparaliis  at  the  torpedo  station  at  Xewport,  K.  1., 
is  now  in  working  ortlor.  Coinimmication  is  had  with  the  station 
at  Montauk  Point,  a  distance  of  forty-tive  miles;  and  on  several  occa- 
sions cominiinication  was  had  with  the  ships  of  the  North  Atlantic 
siinadron  ulT  W'ootl's  Hole  and  while  they  were  going  to  New  York. 
The  pole  at  the  torpedo  station  is  168  feet  above  high  water,  and  is 
situated  on  the  west  side  of  the  island,  facing  the  entrance  to  Narra- 
gan.sett  Bay.  There  are  now  at  the  station  six  men  under  instruction, 
who  are  to  be  transferred  to  tiu-  v.irious  ships  after  tliey  have  become 
proticient. 

S.LXDy  HOOK  BLO^S.—TUc  electric  buoy  station  at  Sandy 
Hook  was  closed  last  week,  gas  buoys  ha\ing  been  substituted  for 
the  nine  electric  luioys  which  marked  Gedney  Channel  and  South- 
west Spit.  The  three  lighthouses  on  Sandy  Hook  which  have  used 
electricity  have  returned  to  the  old  style  oil  lanterns.  It  is  under- 
stood that  electric  buoys  have  never  been  fully  satisfactory  10  the 
lighthouse  establisbnicnt,  owing  to  their  lrc(|uent  inlerruiition 
through  broken  cables  and  other  derangements.  The  buoys  have 
not  only  been  collided  with  frequently  in  summer  by  vessels,  but  in 
winter  are  subject  to  the  assault  of  heavy  ice  floes.  It  will,  however, 
be  interesting  to  sec  wliat  can  well  replace  thcin. 


COLORIXG  DL4M0NDS.—.\  special  telegram  from  Cliicag.) 
says :  Predictions  of  a  time  when  the  brown  diamonds  in  the  crown 
of  King  Edward,  the  Hope  diamond  and  other  famous  gems  of  the 
kind  can  be  practically  duplicated  at  will  were  made  to-day  by 
W.  C.  Fuchs  at  a  Chicago  X-ray  experiment  station.  Mr.  Fuchs 
.innounced  the  discovery  of  a  process  by  which  he  is  able  to  cliange 
,'  diamond  to  any  color  chosen  and  make  such  coloration  permanent 
by  the  use  of  the  Rontgen  rays.  The  method  consists  in  directing 
the  X-ray  through  the  substances  from  which  the  color  is  to  be 
obtained  before  the  rays  touch  and  penetrate  the  diamond.  Various 
metals  and  chemicals  have  been  used  to  color  the  diamonds  and  it 
has  been  found  that  by  reversing  the  method  the  color  may  also  be 
removed.  It  is  thought  by  Mr.  Fuchs  that  when  he  has  completely 
perfected  his  experiments  he  will  be  able  to  bleach  yellow  diamonds 
with  ease. 


ENGLISH  IVE.4THER  PREDICTIONS.— Proiessor  Willis  L. 
Moore,  of  the  United  States  Weather  Bureau,  who  has  been  attend- 
ing the  sessions  of  the  International  Meteorological  Committee,  spent 
several  days  in  London  before  going  to  Paris  to  be  the  guest  of  M. 
Mascart,  head  ot  the  French  meteorological  service.  "This  was  the 
first  time  the  United  States  had  ever  taken  part  in  these  confer- 
ences," he  said  in  an  interview.  "The  Knglish  meteorological  serv- 
ice is  doing  magnificent  work  with  a  public  grant  that  is  extremely 
small  compared  with  ours.  It  will  always  be  handicapped  in  its 
efficiency  by  the  great  ocean  lying  to  the  West,  and  on  that  account 
will  never  be  able  to  do  w-hat  for  a  long  time  we  have  been  doing 
in  America.  There  we  have  three  thousand  miles  of  territory 
stretching  east  of  the  greatest  storm  frequency — that  is  tw-ice  daily 
— under  meteorological  survey  through  the  medium  of  the  telegraph 
and  of  our  t8o  observations.  We.  therefore,  are  able  to  view  the 
Inception    and    operation   of   a   storm   two   or   three    days   before   it 


/../)7.\(/  .IL.I.^K.IX  CAHLE.—lw  spite  of  previous  troubles  in 
iayiiiK  anil  niaintaiiiiiiK  .Masknii  submarine  cablcx,  the  United  States 
cable  ship  /<ii>m.cii/i'.v  sailed  for  the  north  last  week  to  continue  the 
work  of  layiiiK  the  cable  from  the  head  <if  Lynn  Canal  by  way  of 
Siika,  the  capital  of  Alaska,  to  Seattle.  She  has  fxxi  miicn  of  cable 
aboard,  which  was  transferred  from  the  steamshi[>  Texan,  which 
brought  the  cable  around  the  Horn  from  New  York.  (Jn  board  the 
Hurit.tKtc.t  were  (ieii.  .\.  W,  (ireeley,  chief  sign.il  otiieer  of  the  United 
.States  .'\rniy;  Colonel  James  Allen,  of  the  Signal  Corps,  uiiiler  whose 
general  supervision  Ihe  line  will  be  laid;  Captain  Edgar  Russell  and 
Captain  (ieorge  ( ).  Miirnett,  of  the  .Signal  Cor()s ;  Henry  Winter, 
cable  eiigiiiivr.  .iiid  Lieutenant  Charles  I'.  F.  Chandler,  of  the  'Quar- 
termaster's Departmeni.  Captain  A.  H.  Laffin  is  in  command  of  the 
vessel.  The  lUiiiisitlrs  will  proceed  direct  to  Juneau,  whence,  after 
in;iking  a  slu)rt-line  connection,  she  will  leave  for  Sitka,  paying  out 
about  J50  miles  between  the  two  towns,  and  continuing  south  from 
the  capital  by  the  open  ocean,  as  far  as  the  cable  supply  will  reach, 
possibly  to  a  point  o(T  yueeii  Charlotte  Isle.  It  is  expected  that 
the  entire  coiisinmiieiit  of  cable  on  the  liurtisidcs  will  be  laid  and  the 
vessel  be  b.'ick  in  port   for  the  final  link  by  October  15. 


I.IGHL  .IS  TORTIRE.—.\  special  cable  dispatch  to  the  new 
N'ork  Jountal  has  this  rather  extraordinary  yarn  about  torture  in 
Russia  :  "Russian  refugees  now  in  Berlin  relate  a  fresh  form  of 
torture  devised  and  practised  on  political  prisoners  confined  in  the 
terrible  Schlusselberg  fortress.  They  assert  that  the  brains  of  Rus- 
sian political  prisoners  are  permanently  injured  by  long  exposure 
111  ihe  rays  of  violet  light.  The  subject  selected  for  the  scientific 
iiiiture  is  placed  in  a  large  cell  in  which  there  are  many  windows. 
The  sunlight  streams  in  through  violet  panes.  By  night  the  glare 
comes  from  electric  light.  Day  and  night  the  violet  rays  are  poured 
on  the  prisoner,  sleeping  or  waking,  until  everything  looks  violet. 
His  food  and  even  his  flesh  is  affected  by  the  treatment.  The  scien- 
tific cruelty  produces  irritation,  ultimately  causing  a  change  in  the 
structure  of  the  brain.  The  power  of  consecutive  thought  disap- 
pears. The  sensory  impression  cannot  be  orderly  arranged.  The 
victim  is  not  insane,  only  stupefied  mentally.  He  performs  the  sim- 
ple acts  of  life,  but  his  intelligence  runs  low,  to  the  verge  of  idiocy. 
I'requently  the  victim  never  recovers.  He  might  be  released  with- 
out peril  to  the  Government.  While  the  red  rays  madden,  the  vio- 
let rays  produce  an  incurable  brain  lassitude.  There  is  no  proof 
th.it  all  the  political  prisoners  of  Schusselberg  are  treated  thus. 
Who  and  what  prisoners  are  subjected  to  this  new  scientific  torture 
remains  a   secret." 


Letter  to  jthe  Editors. 

Short  Circuiting  Through  Electrolytic  Action. 


To  the  Editors  of  Electrical  IVorld  and  Engineer: 

Sirs  ; — .\x\  interesting  matter  recently  came  to  my  notice  which 
may  be  of  interest  to  those  of  your  readers  who  are  engaged  in  elec- 
trical contracting  or  construction.  .K  large  slate  panellioard  was  in- 
stalled in  a  new  building  in  Xew  York  City,  the  parts  consisting  of 
copper  bus-bars,  leads,  switches,  etc.  The  screws  securing  the  parts 
were  of  iron,  the  heads  being  set  in  countersunk  holes  and  the 
holes  well  cemented  over  with  sulphur.  The  board  was  supported 
inside  a  wooden  panel  box  (closet)  against  a  newly-built  brick  wall 
in  the  cellar. 

A  few  weeks  after  the  board  had  been  put  in  place,  the  installation 
became  troubled  with  "grounds."  both  on  the  insulated  conductors 
on  the  board,  and  between  different  branches  separated  by  the  slate 
which  held  them.  An  investigation  showed  that  the  slate  did  not 
carry  a  vein  of  iron  or  other  metal.  On  removing  the  board  from 
its  bo.x.  it  was  found  that  the  sulphur  which  cemented  the  counter- 
sunk screw  holes  had  disintegrated  and  formed  "streaks"  downward 
across  the  points  supposed  to  be  insulated  from  each  other.  These 
streaky  spots  were  found  to  be  feeble  conductors  of  current,  and 
the  holes  from  which  the  streaks  emanated  gave  the  odor  of  sul- 
phuric acid. 

It  would  seem  that  there  are  but  two  explanations  of  this  un- 
looked-for  and   annoying    eflFect   of   electrolysis,    for    such    effect    it 
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seems  to  liavc  been.  First,  water  i)iirc  and  simple  from  the  moist 
wall  first  penetrated  tiie  wooden  hack  of  the  panel  closet  saturating 
it ;  the  moisture  was  then  absorbed  by  the  pores  of  the  slate  and  by 
the  sulphur  in  the  holes  until  it  came  in  contact  with  the  iron  screws, 
thus  niaknig  a  "ground."  The  feeble  current  resulting  electrolyzed 
ihe  substance  in  the  wood,  thereby  liberating  some  compound  capable 
of  attacking  sulphur  with  liberation  of  hydrogen,  and  this  hydrogen 
formed  with  the  sulphur  a  hydrogen  compound  which  slowly  trickled 
down  to  a  screw  of  opposite  polarity,  there  undermining  the  sulphur 
which  protected  the  head  of  the  same,  and  forming  a  decided  short- 
circuit.  It  was  noticed  that  a  nunilier  of  the  screw  heads  had  been 
eaten  ofT  by  the  action,  which  might  have  been  due  to  a  formation 
also  of  sulphuric  .'icld.     .Second,  the  effect  might  have  been  aided  by 


something  in  the  water  coming  from  the  brick  wall,  ])ossibly  a 
dissolved  lime  salt  from  the  moist  mortar  in  or  around  the  bricks, 
together  with  a  part  or  whole  of  the  above-suggested  components. 
-So  bad  was  the  ground  that  every  one  of  the  four  fastening  bolts 
were  in  connection  with  one  of  the  main  copper  feeders.  It  was 
also  noticed  that  the  copper  had  been  slightly  attacked  with  the 
formation  of  one  of  the  green  or  blue  copper  salts,  such  as  the  sul- 
phate, carbonate  or  hydrate. 

It  is  evident  that  such  a  cenuiit  as  sulphur  is  not  "just  the  thing" 
under  like  circumstances,  and  it  would  he  desirable  for  some  one 
who  has  the  op]iortunit\  to  make  a  scientific  e.xamination  of  the 
actions  I  have  observed,  and  ])resent  the  results  to  the  ])ublic. 

New  ^'nl(K.  E.  C.  IIa.vdv. 


Dynamos,  Motors  and  Transformers. 

Coinf'cusatioii  of  .isyiuhronoiis  Molars. — Meyer. — An  article  in 
which  the  author  investigates  whether  the  main  advantages  claimed 
by  the  advocates  of  compensated  (Heyland)  induction  motors,  viz.: 
unity  power  factor  at  all  loads,  greater  overload  capacity  and  higher 
all-around  efficiency,  can  be  realized  in  practical  operation  and  if 
St),  at  what  cost.  .\s  far  as  the  unity  power  factor  at  all  loads  is 
concerned,  the  author  states  that  it  is  a  "practical"  impossibility  to 
obtain  it  since  the  wattless  current  of  induction  motors  is  not  only 
determined  by  the  magnetizing  current,  which  is  appro.ximately 
constant,  biU  als(j  by  the  leakage,  which  \  aries  in  direct  proportion 
with  the  load.  This  claim  could  only  be  realized  by  continually 
varying  tlu-  brush  position,  or  changing  the  exciting  voltage  with 
the  load.  With  a  constant  e.xciting  ciuTent  as  re(|uired  for  prac- 
tical operation,  it  is  possible  to  obtain  unity  power  factor  for  only 
one  load.  Considering  that  a  power  factor  of  0.99  means  as  much 
as  14  per  cent,  wattless  current,  and  a  power  factor  of  0.98,  20  per 
cent.,  it  will  be  seen  th.U  e\eu  with  compensated  or  over-compen- 
sated induction  motors,  llie  syslt'in  cannot  be  freed  from  wattless 
currents.  Thr  author  states  that  undoubtedly  the  power  factor 
throughout  the  total  range  of  load  is  improved  by  compensation  : 
but  when  comparing  it  with  that  of  a  modern  well-designed  induc- 
tion motor,  it  seems  that  in  most  cases  the  difference  would  be 
hardly  large  enough  to  give  such  an  importance  to  this  claim  as  to 
outweigh  all  the  disadvantages  introduced  thereby.  In  regard  to 
the  greater  overload  capacity,  the  author  admits  that  the  rotor  tlux 
in  the  compensated  motor  will  be  larger  by  about  8  to  14  per  cent, 
at  full  lo.id  and  lunty  power  factor.  .\t  o\-erloads,  however,  leakage 
will  be  i)resent,  and,  therefore,  the  difference  will  not  be  so  marked; 
nevertheless,  the  advantage  of  greater  overload  capacity  due  to  the 
larger  rotor  llu-x  would  in  most  practical  cases  be  only  apparent, 
since  the  outi)ut  of  the  motor  is  .-ilmost  entirely  limited  by  the  effi- 
ciency and  the  heating,  and  in  these  points  the  compensated  motor 
can  b.irdly  give  increased  figures  wdien  compared  with  the  standard 
ty|H'.  lie  ncNt  discusses  in  detail  the  claim  that  in  compensated 
motors  the  reduction  of  leakage  is  no  longer  of  prime  importance, 
which  w(udd  ]n-event  such  modifications  as  a  longer  air-gap,  a 
smaller  diameter  and  greater  length,  a  lesser  number  of  slots  in  the 
rotor  and  ;i  more  economical  shape  of  the  slots:  all  these  points,  in 
his  opinion,  are  only  of  secondary  importance  in  regard  to  leakage 
and  are  also  available  for  standard  induction  motors  as  far  as  they 
are  not  objectionable  for  other  reasons.  The  question  of  efficiency 
is  then  taken  up  at  some  length,  the  losses  introduced  by  the  contact 
resistance  of  the  brushes  and  the  cpiestion  of  friction  losses  being 
considered.  To  give  an  idea  of  the  amount  of  losses  from  brush 
friction,  the  author  gives  the  results  of  a  test  of  a  9-hp  induction 
motor,  which  took  J90  watts  with  the  carbon  brushes  on  the  slip 
rings  and  150  watts  when  the  brushes  were  taken  off.  A  cotnparisou 
with  the  s(|uirrel-cage  motor  would  show  still  worse  for  the  com- 
pensated motor,  as  there  the  losses  due  to  the  end  connections  and 
all  of  the  brush  losses  arc  entirely  eliminated.  In  conclusion  the 
rpiestion  of  the  conunutalor  ami  the  \arious  accessories,  which 
enable    llie    Iransfiu-mation    of   \olt;igi'    and    fie(|uency    necessary    for 


compensation,  is  taken  up,  and  the  author  concludes  that  these  ac- 
cessories must  increase  the  cost  of  the  compensated  motor  to  such 
an  extent  that  a  commercial  competition  with  the  ordinary  motor 
seems  out  of  the  question,  the  more  so  as  the  bityer  would  sacrifice 
simplicity  and  reliability,  if  not  also  efficiency,  to  gain  only  a  few 
per  cent,  in  power  factor.  The  author  states  as  the  summary  of  his 
considerations  that  in  his  opinion  there  are  hardly  any  practical 
cases  where  the  compensated  induction  motor  in  its  present  ft)rm 
could  be  preferable  to  the  ordinary  induction  motor,  and  that  as 
long  as  the  commutator  is  not  used  for  improving  either  the  starting 
conditions  or  for  obtaining  a  more  efficient  speed  regulation,  it  will 
tind  no  field  with  alternating-current  motors  and  "compensation" 
will  remain  only  a  pretty  idea. — Loud.  Elec.  Septeiuber  4. 

I 'aridbli'-Spccd.  f'olypluisc  Motors. —  RrKK.^KO. — The  author  re- 
views the  methods  of  speed  regulation  of  polyphase  motors,  sub- 
dixiding  them  under  three  headings:  i,  regulation  by  changing  the 
poles  in  the  stator^  2,  by  resistances  in  the  rotor,  and  3,  by  changing 
connections   with   coaxial   stators.   wound    for  a  diflferent   number   of 
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poles.  The  greater  part  of  the  article  is  devoted  to  the  third  division, 
the  motors  of  which  consist  practically  of  several  motors  on  the 
same  shaft ;  each  of  the.se  he  calls  an  element.  The  advantages  of 
such    a    compound    motor,    called    step-motor,    are    enumerated.      A 

three-step  motor  of  4.  6  and  8-pole  elements  of  3  hp  each,  is  illus- 
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tratcil,  and  tlic  clhciciicy  and  power  luctor  curves  lor  each  elenieiit 
arc  given,  'I'tiv  4  pole  cleinenl  has  u  lon|ur  corresponding  lo  J.g 
h|i,  Ihc  (>-pole  clement  one  of  j  lip  and  the  8-polv  clviiienl  one  u(  d.6 
lip,  each  at  40U  volts  and  50  c>'clcs.  It  is  stated  that  ihc  winding 
oi  such  a  motor  is  very  simple,  and  in  case  of  damage  to  one  wiiiUmg 
tlic  work  m  liaiul  can  be  continued  with  the  others.  With  a  twu-stcp 
motor  three  speeds  and  dilTerent  elVects  can  he  obtained.  For  in- 
stance, a  motor  with  4  and  t<  elements,  each  clement  wound  for 
J  hp,  lias  speeds  of  750  and  1,501)  revolutions  at  50  cycles.  If  the 
8-pi)le  element  is  connected  to  gi\e  4  poles,  there  are  fnrnislied  0 
hp  at  1,500  revolutions.  Ky  connecting  in  parallel  the  normally  4-pulc 
clement  with  the  one  connected  to  give  4  jiolcs,  there  arc  obtained 
9  hp  at  1,500  revolutions,  and  wlun  the  4-polc  element  is  connected 
to  2  poles,  j,ooo  revolutions  are  obtained.  The  adjoining  figure 
shows  the  arrangement  of  the  connections  tor  the  above  .^-step 
motor.  A  is-hp,  ^-step,  slip-ring  motor  built  after  the  same  prin- 
ciple, with  4  and  8-pole  winding,  is  also  illustrated  in  diagrammatic 
cross-secliou.  Another  uuitor  designed  for  use  on  a  large  lathe  is 
illustrated  which  has  four  steps,  and  by  means  of  which  eight 
ditTerciit  speeds  arc  obtained,  thus  dispensing  with  the  siieed  cone 
on  the  lathe.  The  motor  is  wound  for  2,  4,  b  and  10  poles,  and  de- 
livers 5  hp  at  500  volts  and  J5  cycles.  Some  further  experimental 
data  with  a  normal  three-step  motor  of  3  hp  are  given. — /;/(•/,•.  Zcit., 
August  27. 

KKKERENCE. 

Dfstsn  for  a  2-h(>,  Sclj-Slarling,  Singlc-fliasc  Induction  Motor. — 
.\ii  illustrated  description  giving  all  the  essential  features  of  a  self- 
starling  induction  motor  capable  of  giving  2  brake  horse-power  on 
a  single-phase  circuit  of  100  volts  and  125  to  133  cycles.  The  speed 
will  depend  upon  the  fre<iuency  of  the  supply  current;  the  actual 
full-load  speed  will  be  about  2,300  r.p.m.  at  125  cycles  and  about 
2,640  r.p.m.  at  133  cycles.  The  illustrations  are  all  dimensional 
drawings  and  the  article  contains  all  the  information  necessary  for 
the  building  of  the  machine. — .imcr.  Elcc.  September. 

Power. 

Elci'tric  I'ozver  for  Toronto.- -An  article  coiu.imnig  abstracts  of 
two  reports  made  to  the  city  engineer  of  Toronto  on  the  estimated 
cost  of  de\eloping  electric  power  at  Niagara  Falls  and  transmitting 
it  to  and  distributing  it  within  the  city.  The  first  report  assumes 
that  power  would  be  delivered  at  the  city  limits  by  a  transmission 
line,  as  three-phase,  alternating  current  at  from  30,000  lo  60.000 
volts,  and  60  cycles  frequency.  From  the  terminal  station  power 
would  be  distributed  as  three-phase,  alternating  current  of  suitable 
voltage  to  the  various  sub-stations.  .\  total  estimate  of  the  power 
required  amounts  to  a  maximum  of  13,750  kw.  but  not  likely  to 
exceed  10,000  kw.  The  capita!  cost  of  the  total  equipment  f<jr  the 
various  stations  is  given  in  detail  and  amounts  to  a  total  of  $1,785,- 
641.  The  total  annual  expenses  are  figured  out  at  $283,955.  If  the 
current  be  delivered  at  30  or  25  cycles,  approximately  $150,000  must 
be  added  to  this  sum  for  the  apparatus  to  raise  the  frequency  to  60 
cycles  in  order  to  operate  incandescent  alternating-current  lighting 
and  street  lighting.  The  second  report  deals  with  the  transmission 
line  from  Niagara,  which  at  20.oc)0-k\v  capacity  is  estimated  to  cost 
from  $700,000  to  $1,000,000.  Assuming  a  figure  of  $10  per  hp  at 
Niagara  Falls,  the  maximum  cost  per  horse-power  at  the  city  limits 
is  calculated  at  $18.96  and, the  minimum  for  the  full  capacity  of  the 
line  at  $15.23.  The  cost  of  power  distribution  per  annum  is  esti- 
mated at  $283,955.  The  total  cost  of  power  distributed  is  calculated 
at  $38.16. — Canad.  Elcc.  Neics,  September. 

Electrically-driven  Mining  Plant. — Hooghw  inkki.. — The  author 
deals  mainly  with  the  application  of  electricity  for  drilling.  He 
first  sums  up  the  advantages  of  the  air  drill  over  hand  labor  and 
then  dwells  upon  the  advantages  of  the  electric  drill  over  the  air 
drill.  The  disadvantages  of  the  air  drill  are:  Deafening  noise  of 
the  e.xhaust  air.  no  power  to  draw  back  the  drill  when  jammed  in 
the  bore  hole,  large  amount  of  power  required  (about  four  times 
as  much  as  with  the  electrical  drill)  and  large  amount  of  space  re- 
quired. The  whole  system  is  in  fact  disadvantageous  on  account  of 
its  cumbersome  pipes,  losses  in  the  piping,  inefficiency  and  heavy 
capital  outlay  required.  Electrically-driven  drills  have  none  of 
these  disadvantages.  Each  drill  requires  only  i  to  2  hp,  according 
to  its  size,  the  working  parts  are  few  and  any  kind  of  bit  can  be  used. 
The  author  then  mentions  two  types  of  drills  of  the  reciprocating 
percussion  type.  He  states  that  the  solenoid  drills  were  never  a 
commercial   success,   principally  because  they  became  too  hot  after 


a  Iwo-liours'  run,  and  had  to  be  exchanged.  Tlic  percuKHiuii  drill 
rcccivcH  its  power  from  a  1  to  2-hp  motor  by  means  of  a  high-speed 
revolving  flexible  shaft.  'I'he  machine  is  simple  in  constriiclioii  and 
strikes  a  blow  of  over  2(iii  pounds  .|<x)  to  51X)  times  a  minute.  The 
author  i.s  of  the  opinion  that  three  jihase  current  of  I2U  volts  is  the 
most  advantageous  tu  use,  with  a  transformer  connected  to  the 
motors  by  llexible  cable  on  a  reel.  H  the  reel  runs  out  the  trans- 
former is  moved  on,  and  u  length  of  high  tension  cable  is  pcrma- 
iienlly  put  m.  The  output  of  electric  drills  is  stated  to  vary  very 
imich  with  the  number  of  revolutions  of  the  motor,  and  it  is,  there- 
fore, essential  to  keep  the  motor  speed  as  constant  as  possible;  as 
a  rule,  5  per  cent,  being  the  limit  for  [ircssure  variations  allowable 
at  the  working  face.  The  author  claims  that  as  a  goo<l  average  with 
skilled  men  the  following  output  can  be  obtained:  In  granite,  iron- 
stone, etc.,  4  in.  per  minute;  in  coal,  hard  sandstone,  hard  limestone, 
shales,  etc.,  8  in.  per  minute;  and  in  sandstone  and  soft  iron  ores, 
10  in.  per  minute.  He  states  that  he  drove  a  6-ft.  roadway  in  a 
Luxembourg  iron  ore  mine  at  the  rate  of  150  yards  a  month.  Ijind. 
Eire,  August  28. 

Electricity  in  Railroad  Kc/Hiir  Shops. — An  illustrated  descrijition 
of  the  electrical  e(|ni])inent  of  the  Central  R.iilroad  shops  at  I'M/.a- 
bethport,  N.  J.  The  electrical  e<iiiipment  at  present  consists  of  three 
iio-kw,  direct-current,  230-volt  generators,  but  two  larger  units 
will  soon  be  installed.  Power  is  distributed  by  electric  current 
through  concrete  tunnels  running  beneath  all  of  the  buildings  and 
connecting  them  with  ihe  power  jilant.  Special  sets  of  mains  are 
provided  for  light,  for  operating  the  motors  in  connection  with  the 
heating  system,  and  for  the  operation  of  machine  tools  in  each  of 
the  buildings.  There  are  at  present  in  use  no  electric  motors, 
ranging  in  size  from  y^  hp  to  30  hp,  and  having  an  aggregate 
capacity  of  1,013  hp ;  other  motors  are  being  constantly  added. 
Nearly  all  of  the  tools  are  motor-driven,  some  of  them  by  motors 
attached  to  the  frame  of  the  tools  and  others  by  a  motor-driven 
countershaft.  With  the  exception  of  small  tools  which  are  intended 
to  be  used  as  floating  tools,  being  taken  to  the  work  by  the  crane, 
any  tool  requiring  3  or  more  hp  to  operate  it  is  provided  with  its 
own  motor.  Tools  requiring  less  power  to  operate  them  are  ar- 
ranged in  groups.  Locomotives  and  tanks  are  handled  in  the  erect- 
ing shops  by  means  of  two  50-ton  cranes,  each  having  an  auxiliary 
5-ton  hoist,  so  that  when  not  employed  in  handling  engines  they 
can  be  used  continually  for  transportation  of  articles  through  the 
shops.  This  is  considered  an  advantage  over  using  one  100-ton 
crane  and  is  a  result  of  the  longitudinal  system  of  transfer.  With 
the  transverse  system  a  100-ton  crane  would  usually  stand  idle  about 
85  per  cent,  of  the  time  and  would  also  require  constructional  ac- 
companiments twice  as  strong  as  for  the  longitudinal  system.  A 
donble  trolley  transfer  table  having  a  run  of  800  ft.  at  the  rate  of 
300  ft.  per  minute  is  used  to  connect  the  various  buildings,  being 
operated  by  means  of  two  direct-current  motors  with  series-parallel 
control. — Anier.  Elec..  September. 

REFERENCE. 

Electric  Power  in  Steel  Plants. — Perkins. — An  illustrated  de- 
scription of  the  details  of  construction  and  arrangement  in  a  large 
German  steel  mill. — Elec.  Rev.,  September  5. 

TRACTION. 

Tangential  Traction. — Gu.^kini. — An  article  containing  a  descrip- 
tion of  a  new  system  of  electric  traction,  invented  by  Rosenfeld  and 
Zelenais.  The  most  characteristic  feature  of  the  system  is  the  ab- 
sence of  the  rotating  motor  in  the  car,  and  of  any  connection  between 
the  vehicle  and  the  source  of  electrical  energy.  The  stator  of  a 
polyphase  system  is  developed  along  a  plane  surface  and  fixed  be- 
tween the  rails  on  which  the  vehicle  travels.  The  rotor,  similarly 
developed,  is  suspended  under  the  vehicle.  The  latter  will  then 
be  put  into  horizontal  motion  when  a  polyphase  current  is  sent  into 
the  fixed  part  of  the  system,  the  stator.  Under  these  conditions  the 
magnetic  field  no  longer  revolves,  but  travels  along.  This  principle, 
however,  cannot  be  applied  practically  under  ordinary  conditions, 
owing  to  the  necessity  of  keeping  the  air-gap  small.  The  inventors 
have,  therefore,  devised  an  arrangement  by  which  they  were  enabled 
to  increase  the  air-gap  while  retaining  the  same  reluctance.  Instead 
of  enlarging  the  whole  of  the  core  they  enlarge  it  at  only  the  poles 
by  means  of  sheet  iron  laid  transversely,  the  core  itself  being  lami- 
nated longitudinally.  By  this  method  the  winding  round  the  core 
retains  its  original  length,  and  the  surface  of  the  air-gap  can  be  in- 
creased to  the  extent  required  in  order  to  keep  the  reluctance  the 
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same.  In  order  to  supply  ilie  normal  tractive  effort,  it  is  sufficient 
to  have  staters  occupying  only  a  small  fraction  of  the  length  of  the 
track.  In  order  that  the  action  of  the  stators  on  the  rotor  (called 
pr()i)ellerj  may  be  continuous,  notwithstanding  that  they  are  discon- 
liinious,  the  length  of  the  propeller  must  be  equal  to  or  a  little 
greater  than  the  distance  from  center  to  center  of  the  stators.  The 
entire  length  of  the  track  is  divided  into  sections  of  suitable  length, 
each  containing  one  or  more  blocks  of  stators.  All  the  stators  in 
one  section  are  connected  in  series;  the  three  wires  of  the  three-phase 
winding  of  the  first  stator  in  each  section  are  connected  with  the 
distributors  placed  along  the  track,  and  the  three  ends  of  the  last 
stator  winding  are  connected  with  the  contact  blocks  of  an  inter- 
rupter. When  this  interrupter  is  closed  the  three  ends  of  the  wind- 
ing of  the  stators  are  connected  together  and  form  the  neutral  point. 
The  stators  are  then  traversed  by  the  three-phase  current.  When, 
I  in  the  other  hand,  the  interrupter  is  open,  the  neutral  point  of  the 
iliree-phase  winding  of  the  stators  is  broken  and  the  current  no 
longer  passes  through.  In  order  that  a  group  of  stators  may  be 
traversed  by  the  current  only  when  the  train  is  passing  through  this 
section,  the  interrupter  must  close  automatically  at  the  moment  that 
the  train  enters  the  section  in  question  and  open  again  as  soon  as 
I  lie  train  has  left  it.  The  opening  and  closing  of  the  interrupter  is 
effected  by  a  small  three-phase  motor,  connected  between  the  rails 
and  operated  by  the  train  as  it  passes  over  the  tracks.  The  author 
states  that  he  has  seen  the  working  of  the  system  on  a  trial  line  800 
meters  long,  where  the  principal  dimensions  of  the  stators  are  as 
follows:  Total  length,  2.77  meters;  breadth  of  the  polar  expan- 
sions, 0.5  meter;  section  of  core,  0.25  x  0.16  meter.  Their  winding 
is  of  the  ring  type  and  the  number  of  bobbins  is  24,  or  3  for  each 
phase.  The  pressure  chosen  is  from  1,300  to  2,000  volts.  The  pro- 
peller is  19.5  meters  long,  the  distance  between  the  centers  of 
the  stator  being  18  meters.  The  winding  of  the  propeller  is  based 
on  the  principle  of  the  squirrel-cage  winding.  The  special  feature 
of  the  starting  rheostat  is  that  it  can  modify  the  individual  resistance 
of  each  bar  of  the  squirrel  cage.  The  whole  train  weighed  about  22 
tons,  and  the  propeller  traveled  on  a  small  track  inside  the  main 
track.  The  author  then  sets  forth  the  advantages  of  this  system  of 
traction,  of  which  he  reveals  himself  an  enthusiastic,  optimistic  ad- 
vocate. The  Ferraris  prize  of  $3,000  has  been  awarded  to  the  in- 
ventors of  this  system. — I.ond.  Elec.  net:,  .\ugust  21,  September  4. 

INSTALLATIONS,   SYSTEMS   AND   APPLIANCES. 

I'lactical  Storage  Battery  Operation. — Liversidge. — An  illustrated 
article  in  which  the  author  urges  the  placing  of  the  storage  battery 
in  the  care  of  a  competent  electrician  and  not  in  the  hands  of  an 
inexperienced  dynamo  attendant.  There  is  no  reason  in  the  world, 
he  says,  why  a  storage  battery  if  properly  installed  cannot  give 
results  which  will  come  very  close  to  those  obtained  from  so-called 
laboratory  tests.  The  storage  battery  will  do  almost  any  amount 
of  hard  work,  provided  it  is  kept  in  a  healthy  condition.  A  greater 
part  of  the  troubles  found  in  storage  cetls  can  be  traced  directly  to 
improper  charging.  Three  methods  for  charging  a  battery  are  de- 
scribed. During  the  time  the  battery  is  floating  on  the  system  con- 
siderable care  should  be  exercised  in  order  that  the  charge  and  dis- 
charges may  be  kept  as  small  as  possible.  This  applies  particularly 
to  batteries  used  on  lighting  circuits  which  are  provided  with  end- 
cell  regulation  that  the  charge  and  discharge  can  be  controlled  as 
desired,  irrespective  of  the  load  variations  in  the  system.  It  is  a 
common  occurrence  for  batteries  to  receive  considerable  overcharge 
while  supposedly  lying  dormant  on  the  system.  Practical  operation 
has  shown  that  to  give  the  best  results  the  average  e.m.f.  per  cell 
for  any  discharge  and  corresponding  charge,  or  series  of  discharges 
and  complete  charges,  should  be  approximately  2.09  volts,  for  cells 
in  good  condition  ;  it  will  rise  slightly  as  the  battery  ages.  In  the 
discharge  of  batteries  there  are  two  points  which  should  always 
receive  attention,  namely,  the  rate  of  discharge  and  the  proper  point 
of  cut-ofTF.  The  cells  are  designed  to  give  a  certain  maximum  output 
for  some  specified  length  of  time,  which  in  general  practice  is  one 
hour.  An  excessive  discharge  rate  is  sure  to  weaken  the  plates. 
In  station  work,  however,  especially  on  incandescent  lighting  systems. 
the  discharge  may  reach  several  times  this  value  for  a  few  minutes, 
due  to  some  accident  to  the  line  or  generating  machinery.  The 
e.m.f.  at  the  end  of  the  discharge  is  dependent  chiefly  upon  the  rate 
of  the  current  flowing;  battery  manufacturers  recommend  that  a 
cell  should  not  be  discharged  below  1.7  volts  when  discharging  at 
the  normal  rate.     With  a  maximum  discharge  current  flowing,  this 


value  may  fall  to  i.O  volt  witliout  materially  damaging  the  battery, 
ijut  for  practical  work  1.7  volt  per  cell  is  as  low  as  safe  operation 
will  permit.  Immediately  upon  the  completion  of  a  heavy  discharge 
the  battery  should  be  put  on  charge.  Under  no  circumstances  should 
a  battery  be  allowed  to  stand  discharged,  as  the  plates  will  imme- 
diately begin  to  sulphate,  causing  no  end  of  trouble  if  allowed  to 
continue.  The  storage  battery  is  no  exception  to  the  general  class 
of  electrical  apparatus  with  regard  to  repairs,  so  troubles  of  one 
kind  or  another  must  be  expected.  It  is  rarely  the  case  that  any 
trouble  arises  which  will  damage  the  entire  battery;  in  any  such 
event  the  cause  is  usually  apparent.  Frequently,  however,  individual 
cells  in  a  series  will  require  special  attention,  due  to  some  local 
trouble  which  may  develop.  The  author  considers  the  most  prob- 
able cases  which  are  likely  to  arise  in  practical  operation. — Amer. 
Elec,  September. 

REFERENCE. 

Hydro-Electric  InstallaHon  at  Rossy  Priory,  Perthshire,  England. 
—An  illustrated  description  of  a  hydro-electric  plant  for  lighting  a 
country  residence.  The  water  is  brought  to  the  turbines  with  65  ft. 
head  from  a  pond.  There  are  two  turbines,  one  on  each  side  of  a 
dynamo,  so  that  one  or  both  turbines  can  be  run.  A  table  of  brake 
tests  is  given  with  a  varying  number  of  ports  open  in  the  turbines.— 
Lond.  Eng'ing,  August  28. 

Electro-Physics  and  Magnetism. 

•  Radium  Emanations.— 2K  long,  well-written  editorial,  reviewing  the 
most  recent  work  in  this  field.  After  considering  the  general  fairly 
well  established  properties  of  the  radioactive  substances,  reference 
ii  made  to  the  work  of  Sir  William  and  Lady  Huggins  on  the  spectra 
of  the  radiations,  and  their  first  communication  to  the  Royal  Society, 
in  which  they  stated  that  some  of  the  lines  obtained  appeared  to 
agree  with  the  helium  lines,  and  that  it  did  not  seem  impossible  that 
helium  was  being  liberated  m  connection  with  the  active  molecules 
in  a  state  of  molecular  vibration.  An  addition  to  this  communi- 
cation was,  however,  made  recently,  for  when  the  spectrum  had 
been  shifted  very  slightly  with  regard  to  the  scale,  the  seven  strong- 
est lines  would  agree  in  intensity,  character  and  position  with  the 
bands  of  the  nitrogen  spectrum.  No  cause  fo-  such  shifting  could 
be  traced,  but  a  movement  through  1/150  in.  was  all  that  was  re- 
quired. All  of  the  ultra-violet  radiations  seem  to  be  due  to  nitro- 
gen ;  whether  atmospheric  nitrogen  or  nitrogen  occluded  by  the 
radium,  is  an  open  question.  .Vttention  is  drawn  to  the  bearing  of 
this  communication  on  the  work  of  Sir  W.  Ramsay  and  Soddy 
on  radioactivity  and  the  production  of  helium  from  radium,  recently 
referred  to  in  the  Digest,  where  six  helium  lines  were  distinctly 
identified  in  the  emanations  from  30  grams  of  radium  bromide.  .At- 
tention is  drawn  to  the  fact  that  nobody  has  as  yet  handled  pure 
radium  salt,  and  that  spectroscopic  tests  are,  from  their  very  delicacy, 
not  in  themselves  sufficient  to  establish  what  practically  amounts  to 
the  conversion  of  one  element  into  another.  Reference  is  made  to 
the  work  of  Sir  W.  Crookes  and  Prof.  Dawn  on  the  effect  of 
extreme  cold  on  the  radium  emanation  and  to  the  work  of  Strutt 
on  the  penetrating  power  of  the  gamma-rays  mentioned  below 
ill  the  Digest.  The  oxidizing  action  of  radium  rays  as  indicated 
by  the  decomposition  of  iodoform  is  being  investigated  by  Hardy 
and  Willcock.  They  found  that  the  beta-rays  seem  to  be  particu- 
larly active  in  this  respect,  but  as  several  layers  of  glass  and  lead 
did  not  stop  the  effect,  the  gamma-rays  also  appear  to  be  concerned. 
Furthermore,  the  alpha-rays  seem  to  change  the  physical  state ;  they 
coagulate  electrically  negative  colloids,  and  dissolve  colloids  charged 
positively ;  the  beta  and  gamma-rays  produce  chemical  changes  and 
oxidize  tissues.  Without  dwelling  on  the  differences  between  Ront- 
gen,  light  and  radium  rays,  the  authors  suggest  that  the  lethal  effects 
of  radium  rays  often  noticed  may  be  due  more  to  their  great  power 
of  penetration  than  to  any  novel  or  intense  action.  The  speculative 
hypotheses  with  regard  to  radium,  of  Lagrange,  Filippo  Re  and  Sir 
W.  Crookes  are  briefly  mentioned  in  conclusion.  Suspension  of 
judgment  is  recommended,  until  a  confirmation  or  refutation  of 
the  conversion  of  radium  emanations  into  some  other  substance  is 
coming  forth.— Lond.  Eng'ing,  August  28. 

Third  Species  of  Radium  7?a.vi.— Strutt.— An  abstract  of  a  paper 
presented  before  the  Royal  Society,  England,  The  author  examined 
the  so-called  gamma-rays  or  inten.sely  penetrating  radium  rays, 
v/hich  up  to  now  were  supposed  to  be  identical  with  Rontgen  rays 
He  found  that  they  agree  with  the  latter  in  not  carrying  an  electric 
charge,  in  photographic  and  screen  effects,  and   in  ionizing  power ; 
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liut  thill  iliiy  ililTcr  as  rcuanU  llioir  ioni/iiiK  rlTci-t>  011  variou*  ga-ic-.. 
lliis  tlilhicncc  is  sd  priinuumcd  thai  ihr  aiiihnr  IitIs  juslilird  in 
ilcnyiiiK  llu-ir  idcntily  with  ihi-  Hmiiuni  rays,  lie  fmind  a  ureal 
diftcniuf;  for  inslancf,  in  the  case  uf  carlj.in  li'trarhlundc  and 
nulliyl  iixlido.  Tin-  radinin  rays  of  all  kinds  oIhv  a  dilTcrciii  law 
I'mni  ilu'  KonlKcn  iay>  and  arc  probably  all  of  a  corpuscular  nature. 
The  supposition  thai  the  beta  or  cathode  rays  produce  KHmma  or 
kontKi-i)  rays  by  inipaci  upon  the  radium  itself,  i*  unlikely,  for 
(|uaiiiilali\e  reiisons,  smuc  iIic  current  ennltcd  ni  c.iihode  rays  by  a 
sipiare  uicli  of  intensely  active  raiiiuni  is  only  10  "  amp,  whereas 
the  current  ihroUKh  a  focus  tube  is  of  the  order  10'  amp.  IjmuI 
r.li'C.  .August  ,^8. 

Oh  Ilu-  Kmli'uutixily  of  .\l,-ltils  (.'riitially,  MiLkn.nan  .\ni)  Hur- 
ro.v.—  The  authors  in  pmsuii  of  iluir  in\  estimations  previously  re- 
ferred to  in  the  Digest,  made  further  experiments  on  the  radio- 
activity of  ordinary  melals.  They  found  liiat  when  a  cylinder  of 
any  metal  is  enclosed  within  a  second  of  the  same  material,  insul.iicd 
Irom  it.  and  surrounded  by  air  and  other  gases,  it  Rraflually  acquires 
;i  negative  charge  and  after  a  short  time  reaches  a  slate  of  e(|uili- 
brium  at  a  definite  potential  below  that  of  the  enclosing  cylinder. 
So  far  the  experiments  m.ule  indicate  that  the  negative  charge  ac- 
nuired  In  the  cylinder  results  from  a  process  in  which  an  excess 
of  positively-charged  corpu.scles  is  expelled  from  its  surface.  This 
process  is  probably  identical  with  the  alpha  radiation  observed  bv 
Rutherford  and  others  in  the  highly  radioactive  substances— radium, 
thorium  and  uranium,  and  experiments  are  now  being  made  by  the 
authors  to  determine  its  relation  to  the  effect  observed  by  Guthrie 
and  others,  that  a  metal  like  the  platinum,  lor  example,  when  heated 
to  dull  red,  will  discharge  a  negatively-chargetl  body  placed  near  it, 
but  not  one  positively-charged. — J'hil.  Mai;..  September. 

On  lit'soiwiuc  Coi/jf.— MizuNc— The  conclusion  of  the  article 
previously  noted  in  the  Digest.  The  author  describes  a  large  reson- 
ance coil,  which  he  constructed  and  with  which  he  obtained  beautiful 
brush  discharges.  He  then  investigates  mathematically  the  theory 
of  the  electrical  oscillations  in  these  coils.  He  arrives  at  two  com- 
plicated eiiuations.  from  which  he  deduces  that  the  amplitude  of  the 
current  possesses  a  series  of  maxima  and  minima,  whose  values  are 
continually  diminished  in  virtue  of  the  presence  of  a  hyperbolic  func- 
tion. The  form  of  the  current  is.  therefore,  stationary  in  a  restricted 
sense,  the  set  of  minima  being  never  absolutely  zero,  except  at  the 
free  end.  He  describes  some  experiments,  with  curves  plotted  from 
the  results  obtained,  showing  the  quasi-stationary  character  of  the 
potential  vibrations  corresponding  to  that  of  the  current.— Lond. 
Elcc.  August  21. 

REFERENCE. 

tli-tlioiiitigiuls.—Gv.\RiNi. — A  note  on  a  recent  construction  of  an 
electromagnet,  the  difference  from  the  ordinary  type  consisting  in 
ihe  manner  of  winding,  the  conductors  being  drawn  through  slots 
in  the  core.  The  manner  in  which  the  winding  is  carried  out  is  illus- 
trated. The  author  states  that  the  carrying  weight  of  an  electro- 
magnet of  this  construction,  with  a  current  of  4  amp.  at  2  volts,  was 
found  to  be  9,600  grams,  as  against  1,050  grams  for  the  ordinary 
type. — I,ond.  Elec.  August  28. 

Electro-chemistry  and  Batteries. 

Electric  Steel  Process.— Uk.rovlt.— An  illustrated  description  of 
his  researches  in  the  electrometallurgy  of  iron  and  steel.  He  first 
describes  his  furnace  in  which  arcs  are  struck  between  the  ends  of 
two  carbon  rods  and  the  metal  to  be  fused.  For  regulating  the  arcs, 
a  piece  of  wire  is  provided  in  contact  with  the  metal  to  be  melted 
and  connected  to  one  terminal  of  each  of  two  voltmeters,  while  the 
other  poles  are  connected  to  the  poles  of  the  dynamo ;  each  voltmeter 
is  thus  in  shutit  with  one  arc ;  all  the  regulation  is  automatic.  This 
furnace  was  extensively  used  for  making  ferro-chromium ;  each 
charge  is  about  three  tons.  The  operation  of  obtaining  steel  from 
ores  is  divided  into  two  steps;  he  first  makes  cast  iron  or  pig  and 
afterwards  treats  it  in  the  steel  furnace,  the  cast  iron  problem  being 
solved  by  means  of  a  special  type  of  furnace.  For  making  steel,  a 
charge  of  scrap  iron,  mixed  or  not  mixed  with  pig,  is  melted  either 
in  the  steel  furnace  itself  or  poured  into  it  in  the  molten  state  from 
a  ladle  or  from  a  converter,  etc.,  the  principal  condition  being  that 
the  molten  metal  should  be  peroxidized  and  free  from  slag;  it  is 
then  covered  with  an  artificial  slag  and  submitted  to  the  action  of 
the  current  which  has  no  other  object  but  to  heat  it  without  any 
intervention  of  fiame  or  oxidizing  agent  of  any  kind.  This  enables 
him  by  pouring  out  the  first  slag  and  charging  new  fluxes,  to  wash 


out  all  the  mipurilieii  of  the  meial ;  by  adding  carlxiii  and  other 
iiiKrcdicnIs  a  jirrfrct  dcoxidation  is  obtained;  the  best  kinds  uf  tuul 
stev-N  are  thus  made.  About  1,500  Ions  have  so  far  been  made  by 
this  process,  which  is  soon  to  be  applied  m  connection  with  a  large 
Thom;is  works  where  electric  power  will  be  generated  by  means 'o£ 
.1  bbisi    fnniMir  u.i-   riikiine.   -  lileclrocllfm.   hid.,   .September. 

KKl'KKKNCKS. 

Iiileriuiliiiiiiil  ti'unrrss  for  .If'/'lu'il  (/i(-»;iii/iy,  Dan.nkm.  anii 
C'l.KMKNi.  -  The  first  part  of  a  condensed  report  of  the  proceedings 
of  the  electrochemical  section  of  the  International  Congress  for 
.Xppliwl  rheniisiry  recently  held  in  Hcrliii.  Hrief  abstracts  of  the 
following  p.ipers  are  given;  'I'raube,  an  iiivesiinaiion  of  critical 
density;  Neriist,  the  determination  of  molecular  weights  at  high 
temperatures;  F''roelich.  a  new  electric  resistance  furnace;  Wede- 
kind.  colloid.il  /irconium;  Moissan.  metallic  carbides;  Marie,  elec- 
trolytic reiliiclion  of  unsaturated  compounds;  Focrster,  electrolytic 
prep.'iralion  of  inorganic  compounds;  Lc  Hlaiic,  electrolysis  by  al- 
ternating currents;  Gin,  clectromelallurgy  of  aluminum;  Zenghclis, 
chemical  re.ictions  at  high  temperatures  and  their  industrial  appli- 
cation; (iobNchmidt,  manuf.iclure  tif  iron  and  steel  in  the  electric 
furnace.  In  the  last  paper  details  are  given  concerning  the  Kjellin 
|lroces^  fur  m.iking  high-grade  tool  steels,  which  has  been  mentioned 
in  the  Digest.  The  report  is  to  be  concluded. — Electrochem.  Jnd., 
.Septendier. 

Italiiiit  Caustic  Soda  and  lileacltiiij;  I'tnvder  I'laitt. — An  illustrated 
description  of  the  plant  of  the  Socicta  Italiana  di  Mletlrochimica, 
on  the  railway  line  between  Rome  and  the  .\driatic  Sea;  6,000  hp 
have  so  far  been  developed.  The  diaphragm  process  of  Outenin- 
Chalandre  is  used.  In  view  of  the  unsettled  state  of  the  market  for 
bleaching  jiowder,  a  supplementary  plant  is  being  erected  for  the 
niaiuifacturc  of  chlorates,  pure  synthetic  hydrochloric  acid  and 
carbon  tetrachloride. — FJectrochem.  Iiid..  .September. 

Units,  Measurements  and  Instruments. 

liencivable  IVehiicIt  Inlerruptcr. — Zehmjkk. — \n  abstract  of  an 
article,  in  which  the  author  describes  a  renewable  Wehnelt  inter- 
rupter, illustrated  in  the  adjoining  figure.  M  is  a  brass  tube  con- 
taining the  brass  rod,  S,  to  the  lower 
end  of  w'hich  is  fastened  the  platinum 
point,  P.  LL.  is  a  lateral  perforation  of 
the  tube,  down  to  which  it  is  slit,  as 
shown  in  the  figure,  in  oder  to  guide  the 
rod,  S,  in  its  vertical  adjustment.  The 
lower  end  of  the  brass  tube  is  closed  by 
a  steatite  plug,  which  is  perforated  in 
order  to  let  the  platinum  wire  pass 
through.  A  rubber  tube  is  slipped  over 
the  brass  tube  and  over  that  again  a 
glass  tube  is  drawn,  which  presses  the 
rubber  tightly  against  the  stone.  With 
this  arrangement  the  acid  can  do  no 
damage,  unless  it  penetrates  through  the 
steatite  to  the  brass  rod ;  this  takes  place 
only  when  the  perforation  gets  widened, 
and  when  this  occurs,  the  plug  must  be 
renewed.  hTe  negative  electrode  is  a 
lead  plate  or  a  lead  worm,  cooled  by 
cold,  running  water.  As  an  additional 
precaution,  the  brass  tube  may  be  re- 
placed  by    a   copper   tube   covered   with 

lead.  The  lid,  H,  is  of  wood,  paraffined  and  lacquered. — Annalen 
der  Pliysik,  No.   10;  abstracted  in  Lond.  Elec.j  September  4. 

Measurement  of  High  Potentials. — Voigt. — An  article  in  which 
the  author  describes  a  method  by  which  he  claims  potentials  of  100.- 
000  volts  can  be  measured  to  within  i  or  2  per  cent.  Difficulties 
begin  at  50,000  volts,  the  problem  being  to  keep  the  actual  potential 
away  from  the  measuring  instrument,  which  must,  of  course,  contain 
metallic  points  and  lines,  which  are  specially  threatened  by  high 
voltages.  It  seems  that  a  part  of  the  voltage  is  measured  by  using 
a  potentiometer  rather  than  a  condenser.  The  potentiometer  scale 
consisted  of  a  bar  of  maple  wood  embedded  in  an  insulator.  With 
a  Holtz  machine  at  200  r.p.m.,  60,000  volts  could  be  attained.  To  get 
94,000  volts  500  turns  per  minute  of  two  disks  were  required,  or 
five  times  the  electric  quantity.  This  shows  the  great  loss  by  dissi- 
pation. It  was  found  that  errors  introduced  by  the  heating  of  the 
wood  were  negligible.     The  author  applied  the  method  to  the  deter- 
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niination  of  spark  ijolciilials  in  air  and  the  potentials  at  vvhicii 
various  insulators  were  pierced.  With  mica  0.2  to  i  mm.  thick, 
JS,ooo  to  54,000  volts  were  required.  Glass,  i  to  5  mm.  thick  re- 
quired 40,000  to  90,000  volts. — Annalen  dcr  Pliysik,  No.  10;  abstracted 
in  Lend.  Elec,  September  4. 

Telegraphy,  Telephony  and  Signals. 

.liitoiiiutu  Block  Signals  for  Railroads. — Scott. — A  well-illus- 
trated article  describing  electric  automatic  block  signals.  The  author 
describes  in  detail  the  "normal  clear"  and  "normal  danger"  signal 
systems.  In  the  former  system  the  blade,  semaphore  or  disk  is 
normally  held  at  the  "clear"  or  no-danger  position;  continuously 
occupying  this  position,  unless  the  block  which  the  signal  protects 
be  occupied  or  be  otherwise  dangerous.  In  the  normal  danger 
system,  on  the  other  hand,  the  signal  is  normally  held  at  "danger," 
maintaining  this  position  until  a  train  approaches  the  signal,  when, 
provided  the  block  is  clear,  it  will  indicate  "clear"  and  hold  this  posi- 
tion until  the  first  pair  of  wheels  crosses  into  the  block;  when  the 
signal  moves  back  to  "danger."  The  battery  of  a  "normal  danger" 
system  normally  sends  no  current  into  the  signal,  while  in  the  "nor- 
mal clear"  system  the  battery  is  normally  discharging  its  full  cur- 
rent. The  "normal  danger"  system,  on  account  of  its  cheapness  of 
operation,  reliability  and  almost  entire  elimination  of  false  indica- 
tions, has  found  greatest  favor  in  practice  with  both  disk  and  sema- 
phore signals.  Railroads  require  that  a  good  system  of  signals 
should  never  indicate  "clear"  when  "danger"  should  be  shown, 
while  it  is  considered  of  comparatively  little  importance  if  "danger" 
signal  is  up  when  "clear"  should  be  shown.  Long  railroad  experience 
has  shown  that  the  "normal  clear"  system  is  much  more  liable  to 
false  indications  than  the  "normal  danger."  Moreover,  records  show 
that  on  a  main  line  having  trains  running  every  ten  minutes,  the 
passage  of  these  trains  keeps  the  signals  in  operation  on  an  average 
of  4  hours  out  of  24  in  "normal  danger"  systems,  and  20  hours  out 
of  the  24  in  "normal  clear"  systems.  This  shows  the  relatively 
greater  demand  on  the  signal  battery  in  "normal  clear"  systems. 
.\merican  railroads  in  general  show  a  decided  preference  for  the 
"normal  danger"  system  on  account  of  its  great  reliability  under  all 
conditions,  the  only  causes  of  its  showing  false  "clear"  signals  being 
mechanical,  and  these  are  readily  eliminated  by  proper  care  on  the 
part  of  the  signal  man.  In  the  "normal  clear"  system  nearly  all 
cases  of  false  "clear"  indications  are  electrical  and  are  generally 
hard  to  discover  after  a  wreck  or  an  accident  has  taken  place. — Amer. 
Elec,  September. 

REFERENCES. 

Telephone  Engineering. — Dommerque. — An  article  dealing  with 
telephone  cables  for  aerial  and  underground  construction.  The  author 
describes  the  method  of  making  the  various  cables  and  also  treats 
of  the  mechanical  and  electrical  properties  of  the  wire  used  in  them. 
— Amer.  Elec,  September. 

Automatic  Electric  Railway  Signaling. — Rosenberg  .\nd  Balliet. 
— .\  paper  read  before  the  Franklin  Institute  on  automatic  electric 
railway  signaling  and  its  purposes ;  also  past  and  present  installa- 
tions. The  paper  first  deals  with  the  historical  part  of  the  subject 
and  in  the  second  part  the  authors  discuss  a  number  of  the  more 
recent  devices. — Jour.  Frank.  Inst.,  September. 


New  Books. 


Elementare    Voilesiingen    uber    Telegraphie    und    Telephonie. 

Von    Dr.    Richard    Heilbrum.      Berlin :    George    Siemens.      164 

pages,  45  illustrations. 
This  pamphlet  is  the  fourth  part  in  a  German  text-book  upon 
telegraphy  and  telephony.  Part  III  ended  in  the  middle  of  a  de- 
scription of  storage  batteries,  so  that  the  first  dozen  pages  of  the 
Iiresent  issue  are  devoted  to  a  completion  of  that  topic.  Then  comes 
a  description  of  the  general  laws  of  wave  motion,  in  which  the 
familiar  sine  curve  and  diagrams  showing  harmonics  and  overtones 
appear.  The  concluding  chapter  in  this  part  is  devoted  to  teleg- 
raphy and  deals  particularly  with  sounders  and  the  various  forms 
of  apparatus  for  recording  Morse  signals. 


liODKS   keceiveu. 
The  .\LTKR.\ATi.s(;-Cii(kENT  Tk.\.nseok.mkk.     By  F.  G.  Baum.     New 
York:   McGraw    Publishing  Company.      i<j5  pages,   122  illustrations. 
Price,  $1.50. 


Theatre  Switch. 


.\  new  theatre  switch  has  been  designed  and  manufactured  by  the 
F.  Bissell  Company,  Toledo,  Ohio.  It  is  well  made  and  prepared 
to  stand  the  abuse  which  is  unavoidable  in  the  quick  action  always 
required  in  the  manipulation  of  a  theatre  switchboard.  The  elec- 
trician has  no  time  to  handle  a  switchjjoard  gently.  When  he 
snatches  it  open,  or  slams  ii  shut,  he  nuist  be  sure-of  results. 


J' ^ 

figs.     I     AND    2. — THEATRE    SWITCH 


The  detailed  cut  shows  how  the  blades  spring  into  position,  on 
each  circuit  or  between  them,  and  stay  there.  This  can  be  done 
with  the  greatest  rapidity,  because  when  the  blades  are  started  they 
jump  the  rest  of  the  way,  and  slop  in  position.  .\  metallic  cover 
conceals  the  flash. 


Watchman's  Time  Detector. 


The  watchman's  time  detector,  manufactured  by  the  American 
Watchman's  Time  Detector  Company,  47  Sheriff  Street,  Cleveland, 
Ohio,  is  designed  to  keep  an  accurate  record  of  the  doings  of  a  night 
watchman.  The  instrument  is  placed  in  the  office  and  connected  by 
insulated  wires  to  magneto  stations  in  dififerent  parts  of  the  premises. 
As  the  watchman  passes  these  on  his  rounds  he  operates  each  station 
in  turn,  a  record  being  made  on  the  detector  in  the  office,  showing 
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WATCHMAN  s  Il.ME  DETECTOR. 

where  the  watchman  was  at  any  time.  The  record  is  made  on  a  paper 
dial  5,  12  or  20  inches  in  diameter  (according  to  the  number  of  sta- 
tions), which  makes  one  revolution  during  the  night.  The  dial  is 
operated  by  a  Seth  Thomas  clock  movement.  The  record  is  made  by 
a  series  of  needles,  each  punching  a  hole  through  the  paper  dial.  The 
detector  may  be  designed  for  any  number  of  watchmen,  and  the 
company  has  built  instruments  keeping  a  record  of  t'lfteen  watchmen 
on  a  single  dial.  Instruments  are  made  for  as  many  as  54  stations. 
The  detector  shows  to  a  minute  when  the  watchman  visits  the  stations. 


NEWS   OF  THE  WEEK. 


Financial   Intelligence. 

TIIK  WFKK  IN  WAI.I.  STRKFCT-Slock  speculation  continued 
(lull  ;uul  largely  profissional  in  cliaraittT.  Hcttcr  crop  reports 
causnl  rt'cuvi-riis  in  the  railway  list,  liut  cK-citli'd  wi-aknrss  developed 
in  llie  United  Slates  Stiel  stocks,  principally  in  the  conunon  shares 
on  unconlirined  reports  that  dividends  on  them  might  be  reduced 
or  passed  ni  consequence  of  slack  business  and  decreased  earnings. 
A  heavy  break  occurred  in  Steel  shares  at  the  latter  part  of  the 
week.  On  I-'riday  conunon  closed  at  i8  and  dropped  a  point  to  17 
early  on  Saturday  under  a  heavy  selling.  This  is  the  lowest  quota- 
tion so  far  recorded  for  this  stock.  The  preferred  declined  below 
08,  while  the  bonds  eased  olT  to  74!  i.  On  Saturday  there  was 
heavy  selling  of  industrial  stocks,  General  JCIectric  sutTerinfj  a 
break  of  several  points.  This  stock  closed  at  155,  having  touched 
I53K'.  Ihe  highest  quotation  being  161^2.  The  net  loss  was  sJ^ 
points.  Westinghouse  common  and  preferred  lost  15  points  and  11 
points,  closing  at  151  and  160,  respectively.  Weslcrn  Union  closed 
at  8i!.i.  a  net  decline  of  .>:»  points.  .Xnu'rican  Telephone  &  Tele- 
graph lost  iXf  points,  the  ruling  and  closing  figure  being  1.10)4.  The 
transactions  declined  in  sympathy  with  the  general  market,  Brook- 
lyn Rapid  Transit  closing  at  373i.  being  a  loss  of  3^,  and  Metro- 
politan Street  Railway  at  lilt's,  a  net  loss  of  2^.  Following  are 
the  closing  quotations  of  September  22: 


NKW  YORK. 


Sept,  15   Sept.  22 

AiiHTicau  Tel.  Jt  Cable 7«»<  7il 

Anierii-au  Tel.  &  Tel 130  127 

AiiUTkaii  nut.  Tel 24  2« 

BrookUvii  Uapiil  Transit    . .  SHH  :17M 

Comiiiereml  Cable 145  140 

FJeotrir  Htwt     13  16 

raei-trii- Bo.it  pfd 38  40 

F3e>'tri>- Lead  KedQOtiOD. .          \H  1^ 

Eltvtric  Vehiele 6«  4% 

KlfH-trii- Vehicle  pfd 8  7 


Sept.  IB   Sept.  22 

General  Elei^rlc lim         1B3 

Hudson  River  Tol 

Metropolitan  St,  Ry IISV       112 

N.  E.  Elec.  Voh.Tms 

N.  Y.  *  N.  J.  Tel 

Mar.oui  Tel m  IJ* 

WeHtern  Union  Tel 83  82 

WestinKbouse  com 155         14KV» 

Westin^tbouse  pfd 160         Ifio 


BOSTON. 

Sept.   16   Sept.  22  Sept.  15     Sept,  22 

Ameriean  Tel.  *  Tel    1.11           128!»4  We.^tern  Tel.  >V  Tel.  pfd.. ..      80  80J4 

Cumberland  Telephone '11.t\  .Mexuan  T(l,-i)hone Hi  Hi 

Edison  Klee.  Ilium 2:«)  New  Kngland  Telephone . ..   124  ^124 

General  Wectrio lS2Vt  Ma-ss.  Elec.  Ry 20  10 

Western  Tel.  .V  Tel 12            IIH  .Mass.  Elec    Ry.  pfd 78>«  78 

PHILADELPHIA. 

Sept.  15   Sept.  22  Sept.  15  Sept.  22 

Amenran  Hallways U\4        43  Pbila.  Traction mH  9Hi 

Elev.  Stonige  Battery  ,     .,.      .S5            52  Phila.  Electric  8  OM 

Elec.  Storage  Battery  pfd.        55  Pbila.  Rapid  Trans 13»4  ISH 

FAer.  Co.  of  America SM  HH 


CHICAGO 
Sept.  15    Sept.  22 


Central  Onion  Tel 

Ohioairo  Edison 

Obicatjo  Oity  Ry 170  170 

OhU'OKO  Tel.  Co  

National  Carbon 20  *20H 


Sept.  15  Sept.  22 

National  Carbon  pfd fl  '90 

MetropolitanElev.com 18 

Union  Traction  5  4Jt 

Onion  Traction  pfd 30  32 

*  Asked 


•AMERICAN  RAILWAYS'  ANNUAL.— The  American  Railways 
Company  has  issued  its  annual  report  for  the  year  ended  June  30. 
1903.     We  make  the  following  comparison  of  the  income  account: 


Gross    

Deductions 


1903.       1902. 

$423,028    $370,384 

148,336      67,652 


1901.      1900. 
$274,623    $144,081 
48,517     49.346 


Net  .  .  . . 
Dividends 


$274,692 
223,774 


$302,732 
178,178 


$226,106 
112,530 


$94,735 


$50,918  $124,554 

330,865  206,311 


$113,576 
92,735 


$94,738 


Surplus     

Previous  surplus    

Total   surplus    $381,783         $330,865         $206,311  $94,733 

President  J.  J.  Sullivan  says  in  part :  "Gross  earning  of  the  sub- 
sidiary companies  were  $1,245,298.  an  increase  of  $238,802  over  1902, 
or  about  23  per  cent.  During  the  year  the  $910,000  5  per  cent,  col- 
lateral trust  convertible  bonds  were  disposed  of  at  a  price  netting 
the  company  98  per  cent,  and  interest.  In  July,  1902.  the  Bridgeton 
&  Millville  Traction  Company  delivered  to  this  company  $150,000  first 
mortgage  5  per  cent,  gold  bonds  in  part  payment  for  its  Port  Norris 
extension.  These  bonds  have  been  sold  at  par  and  interest.  Since 
June  30,  1902.  $52,000  5  per  cent,  collateral  trust  convertible  bonds 
have  been  converted  into  stock.  In  September  of  1902  the  company 
sold  2.000  shares  of  unissued  stock  at  par.  This  company  now  owns 
the  entire  capital  stock  of  the  People's  Railway  Company,  of  Dayton, 
Ohio.  The  total  trackage  owned  by  the  American  Railways  Company 
is  217. 1  miles,  showing  a  gain  for  the  year  of  34.1  miles.  While  the 
growth  of  the  property  shows  great  improvement,  the  increase  in 
the  cost  of  labor,  coal  and  electrical  equipment  has  been  a  factor  in 
keeping  down  profits." 


DIVIIJIINDS.— Easton  (Pa.)  Consolidated  Traction  directors 
have  declared  a  semi-annual  dividend  of  60  cents,  payable  .September 
24.  The  directors  of  the  ll:dl  Signal  Company  have  declared  Ihc 
regular  quarterly  dividenci  of  I  !<i  per  cent,  on  the  common  stock, 
payable  October  1,  The  directors  of  the  American  'I'elephonc  &  Tele 
graph  Comp.iny  have  declared  the  regular  quarterly  dividend  of  I'j 
per  cent.  The  directors  of  the  Mleclric  Storage  liaitery  Comi)aiiy 
have  declared  Ihc  (piarterly  dividends  of  1%  per  cent,  on  the  coin- 
iiKjn  and  I'/i  per  cent,  on  the  preferred  stocks,  payable  October  1. 
Directors  of  Cleveland  lilectric  Railway  have  declared  a  <|iiartcrly 
dividend  of  i  per  cent.,  payable  October  5.  This  is  the  first  dividend 
since  the  merger  with  the  Cleveland  City  Railway,  and  establishes  a 
rale  of  4  per  cent.  The  Cincinnati  Gas  &  Electric  Company  has 
declared  the  regular  (piarlcrly  dividend  of  i  per  cent.,  payable  Octobir 
1.  The  Cincinn:iti  Street  Railway  Company  has  declared  a  quarterly 
dividend  at  the  r.ite  of  S-H  per  cent,  per  annum.  A  dividend  of  2,' i 
per  cent,  has  been  declared  on  the  preferred  slock  of  the  Union  Trac- 
tion Company,  of  Indiana,  payable  October  I.  The  Chicago  Met- 
ropolitan Street  Railway  Company  has  declared  its  usual  quarterly 
dividend  of  ij4  per  cent.,  payable  October  1. 

CUTTING  A  BELL  DIVIDEND.— The  Bell  Telephone  Company. 
of  Philadelphia,  is  to  give  notice  to  stockholders  that  the  c|uarterly 
dividend  to  be  paid  in  October  will  be  1J/2  per  cent.,  instead  of  2  per 
cent.,  as  heretofore.  An  authority  on  the  affairs  of  the  Bell  Tele- 
phone, of  Philadelphia,  says:  "The  reduction  of  the  dividend  was 
at  the  instance  01  the  new  Boston  directors  in  the  board  elected  last 
year,  who  believe  that  the  company  is  e.xpanding  so  fast  that  some  of 
the  earnings  as  well  as  the  new  capital  should  be  used  on  the  plant. 
The  present  action  comes  as  a  surprise  to  the  minority  interests,  and 
it  would  seem  that  the  management  might  have  done  belter  than  to 
reduce  the  dividend,  while  the  books  remain  open  for  subscription  to 
the  $2,000,000  new-  stock.  The  dividend  is  payable  the  latter  part  of 
October.  The  Bell  system  is  by  no  means  on  a  uniform^rate,  as  some 
of  the  Bell  companies  are  paying  as  high  as  8  per  cent,  and  10  per 
cent,  per  annimi."  Secretary  Pierson  says  :  "The  occasion  for  the 
cut  in  the  rate  from  8  per  cent,  to  6  per  cent,  is  to  make  a  uniform 
rate  for  the  Bell  companies.  It  maintains  the  stock  on  an  invest- 
ment basis."  It  is  estimated  that  the  gross  earnings  for  the  currait 
fiscal  year  ending  December  31,  1903,  will  increase  $750,000. 

WORK  AT  THE  SOO.— Pending  the  outcome  of  the  financial 

difficulties  in  which  the  Consolidated  Lake  Superior  Company  is 
now  involved,  President  Shields  has  issued  orders  to  close  down 
temporarily  all  of  the  operations  of  the  company  except  the  street 
railway  system  on  both  sides  of  the  river,  the  ferry  system,  and  the 
Tagoma  Light  and  Power  Company  of  the  Canadian  Soo.  This 
step  is  taken,  it  is  announced,  because  the  funds  of  the  company  are 
exhausted,  and  Mr.  Shields  does  not  want  to  incur  further  liabilities 
until  it  is  known  from  where  the  money  with  which  to  meet  them 
is  coming.  Inasmuch  as  the  company's  operations  on  the  American 
side  are  confined  to  the  street  railway  and  the  power  house  force, 
the  order  will  not  materially  affect  the  American  Soo.  In  the  Ca- 
nadian Soo,  however,  the  effect  on  business  will  be  very  extensive. 

CONSOLIDATION  IN  SALT  LAKE.— It  is  learned  that  negotia- 
tions are  practically  completed  for  the  transfer  of  the  Consolidated 
Railway  &  Power  Company's  system  to  the  Utah  Light  &  Power 
Company.  .Approximately  $6,000,000  is  involved  in  the  transaction, 
although  half  of  this  amount  represents  the  bonded  indebtedness  of 
the  company.  The  purchase  will  be  made  from  A.  W.  McCune,  and 
the  transfer  will  be  effected  as  soon  as  experts  have  made  an  exam- 
ination of  the  books  of  the  company.  By  this  transfer  the  street 
railway  system  becomes  the  property  of  the  Mormon  Church.  Presi- 
dent Joseph  F.  Smith,  of  the  Utah  Light  &  Power  Company,  is  pre.si- 
dent  of  the  church  and  the  other  officers  of  the  company  are  repre- 
sentatives of  the  church. 

JERSEY  CITY  POWER  HOUSE.— The  North  Jersey  Street 
Railway  Company,  recently  absorbed  by  the  Public  Service  Corpora- 
tion of  New  Jersey,  has  bought  a  tract  of  land  on  the  Hackensack 
River  at  Jersey  City  for  which  it  paid  $12,500.  The  river  frontage 
is  300  ft.,  the  plot  being  1,140  ft.  deep  at  the  north  end  and  935  ft. 
deep  at  the  south  end.  It  will  be  used  for  a  new  power  house  in 
connection  w-ith  an  extension  of  lines  on  the  w-est  side  of  Jersey  City 
Heights   contemplated  by   the   Public   Service   Corporation. 

CUMBERLAND  TELEPHONE.— The  Cumberland  (Bell)  Tel- 
ephone system  reports  as  follows:  August  gross,  $281,013;  ex- 
penses. $182,926 ;  August  net,  $98,087 ;  other  income,  $10,223 ;  total 
net,  $108,310:  total  subscribers,  93,378,  a  gain  of  281  for  the  month. 
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ST.  LOUIS  LIGHTING  DEAL.-The  stockholders  of  the  Mis- 
souri-Edison Electric  Company  and  the  Union  Electric  Light  & 
Power  Company  voted  to  combine  the  two  companies,  to  be  known 
in  the  fnture  as  the  Union  Electric  Light  &  Power  Company.  The 
vote  of  the  Union  Company  stockholders  <in  the  consolidation  was 
unanimous,  while  the  vote  of  the  Missouri- Edison  Electric  Company 
resulted  in  35,175  shares  being  voted  for  the  proposition  and  1,272 
sliares  against  it.  The  consolidation  of  the  two  big  lighting  com- 
panies is,  in  reality,  a  mere  technicality,  as  both  are  dominated  by  the 
North  American  Company,  which  recently  purchased  the  Laclede 
tlas  Light  Company,  and  had  previously  bought  the  Missouri-Edison 
and  Union  Companies.  The  scheme  is  to  consolidate  all  the  electric 
liijht  and  power  plants  of  St.  Ix)uis.  It  is  said  also  that  this  same 
company  has  plans  for  uniting  with  its  other  ])roperties  the  electric 
street  railway  systems  of  the  city.  The  stock  of  the  new  Union 
Company  will  be  $10,000,000,  all  conmion.  Under  the  terms  of  the 
consolidation  stockholders  of  the  Missouri-Edison  Company  will  re- 
ceive one  share  of  the  new  stock  worth  $100  and  $5  in  cash  for  two 
shares  of  the  preferred  stock  of  the  Missouri-Edison  Company.  The 
same  allowance  will  be  made  for  four  shares  of  connnon  stock  of 
the  Missouri-Edison  Company. 

WESTINGHOUSE  AIR  BRAKE.— The  annual  meeting  of  the 
Westinghouse  .'Kir  Brake  Company  will  be  held  October  6  next.  The 
report  for  the  fiscal  year  ended  July  31,  1903,  compares  with  the  two 
preceding  years  as  follows  : 

1903.  1902.  1 90 1. 

Net  sales  of  brakes    $8,452,474         $7,890,831         $7,149,000 

Other    income    727,1 13  668,672  720,857 

Total   income    $9,179,588         $8,559,503         $7,869,857 

Expenses    5,460,508  5,630,807  4,888,515 

Net   earnings    $3,-19,080         $2,928,696         $2,981,342 

The  company  charged  off  $25,506  for  depreciation  and  set  aside  a 
special  depreciation  reserve  fund  of  $300,000,  leaving  earnings  appli- 
cable to  dividends  of  $3,393,573.  Dividends  paid  for  the  year  $2,636,- 
748.  The  surplus  after  dividends  amounts  to  $3.Q93,86g.  The  net 
sales  for  the  past  fiscal  year  were  the  largest  in  the  company's  history 
BELL  TELEPHONE  OUTPUT.— The  instrument  statement  of 
American  Telegraph  &  Telephone  for  the  month  ended  .\ugust  30 
and  since  December  20  compares  as  follows  : 

1903.  1902.  1901. 

Gross   output    63,565  84,279  81,144 

Returned    46,136  43,034  42.997 

Net    output    17,429  41.245  38,147 

Since  Dec.  20: 

dross   output    732,823  733,323  607,593 

Returned    325.393  303.3SS  267,807 

Net  output    *         407,430  429,968  339,786 

Total   outstanding    3,557>75o         2,955,514         2,292,602 

NEBRASKA  TELEPHONE  COMPANY.— The  Nebraska (  Bell) 
Telephone  Company  has  addressed  a  circular  letter  to  its  sub- 
scribers offering  $600,000  of  additional  stock  at  a  par  value  of  $100 
per  share,  the  issue  having  been  authorized  by  the  stockholders 
for  the  purpose  of  making  extensive  improvement  in  its  system  and 
plant.  Space  in  the  letter  and  an  accompanying  pamphlet  is  devoted 
to  explaining  the  company's  views  of  the  independent  competition. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— Irregular  conditions  still  prevail,  but 
in  spite  of  this  there  is  a  tendency  to  view  the  general  outlook  for 
fall  and  winter  trade  with  favor.  Heavy  rains  and  alleged  killing 
frosts  Northwest  and  in  portions  of  the  West,  with  drought,  fol- 
lowed by  unseasonably  cool  weather,  and  destructive  wind  and  rain 
storms  along  the  .Xtlantic  coast,  have  tended  to  retard  cxjiansion 
in  fall  trade  in  widely  separated  sections  of  the  country.  The 
Northwest  returns  the  poorest  reports  as  to  current  distributive 
trade,  while  the  Southwest  and  Pacific  coast  and  some  sections  of 
the  South  give  excellent  reports  of  business  already  booked  or  in 
prospect.  Northern  Texas  will  make  a  larger  cotton  crop  than 
last  year,  but  the  southern  part  of  the  State  w'ill  return  less.  A 
feature  of  the  week  in  New  England  has  been  the  resumption  of  a 
large  number  of  cotton  mills,  notably  at  Fall  River.  Trade  in 
lumber  at  the  East  shows  little  if  any  improvement,  though  the 
resumption  of  building  helps  trade  somewhat  at  New  York.  The 
iron  and  steel  markets  are  reported  weaker.  Buyers  of  finished 
materials  are  said  to  be  holding  off  at  Chicago  and  at  New  York, 
the  feeling  being  that  heavy  reductions  in  prices  of  pig  iron  since 
the  first  of  the  year  should  be  reflected  in  lower  prices  for  the 
finished  products.  A  good  volume  of  business  is  reported  booked 
for  the  balance  of  the  year.     A  better  tone  in  iron  is  reported  from 


I'lttsburg,  and  orders  for  finished  products  are  coming  in  there 
more  freely.  In  copper  the  market  was  dull  and  inactive,  prices 
being  somewhat  easier  than  for  some  time.  The  Exchange  quota- 
tions have  not  been  changed,  but  in  the  open  market  Lake  can  be 
obtained  at  i3}/ic. ;.  electrolytic  at  I3.37}^c.,  and  casting  stock  at 
13c.  A  large  volume  of  general  business  throughout  the  country 
is  indicated  by  the  railway  earnings,  which  for  August  showed 
gross  receipts  of  fully  9  per  cent,  over  those  of  the  corresponding 
month  of  last  year,  and  of  nearly  10  per  cent,  over  the  first  week 
of  September.  The  car  shortage  is  beginning  to  be  felt,  especially 
in  the  Pittsburg  district,  where  sufliicient  labor  cannot  be  secured 
for  handling  freight.  There  was  a  slight  increase  in  the  number 
'if  business  failures  during  the  week  ending  September  17,  the 
•iggregate  being  170.  against  165  the  week  previous,  and  182  in  the 
corresponding   week  of  last  year. 

THE  SHEFFIELD  COMPANY,  which  is  to  construct  a  plant 
at  Sheffield,  Ala.,  for  lighting  the  towns  of  Florence,  ShefTield  and 
Tuscumbia  and  operating  an  electric  railway,  both  freight  and  pas- 
senger, to  be  built  by  the  company  between  those  places,  has  just 
placed  contracts  through  its  New  York  office  for  cars,  etc.  The 
.\merican  Car  &  Foundry  Company,  Jackson  &  Sharp,  Wilmington, 
Del.,  branch,  has  taken  an  order  for  eight  cars— 5  open,  15  bench 
type  and  3  closed,  44  ft.  2  in.  The  trucks  will  be  Peckham.  The 
motors^4  No.  68 — of  each  car  will  be  of  Westinghouse  build.  The 
power  house,  whose  initial  capacity  will  be  about  850  hp,  will  be 
equipped  with  Wickes  boilers,  Brown  Corliss  engines  and  West- 
inghouse generators.  A  325-kw,  three-phase,  alternating-current 
machine  will  take  care  of  the  railway  work,  while  a  250-kw  gen- 
erator will  furnish  the  lighting  power. 

GOULD  STORAGE  BATTERY  CONTRACTS.— Among  the 
recent  contracts  secured  by  the  Gould  Storage  Battery  Company 
are  the  following:  Lexington  Street  Railway,  Lexington,  Ky..  256 
cells  S-613  elements  in  S-17  tanks,  with  a  capacity  of  480  and  640 
amperes  respectively.  An  automatic  regulating  booster  of  the 
Gould  type  will  be  installed  with  this  battery.  Easton  Power  Com- 
pany, Easton,  Pa.,  255  cells  of  Type  S-617  in  S-2S  tanks,  with  a 
capacity  of  640  and  960  amperes  respectively.  ,\l.so  switchboard 
and  regulating  booster  of  the  Gould  type.  This  plant  is  the  second 
installation  made  for  this  company,  after  extended  use  of  the 
Gould  battery  and  booster.  Northampton  Power  Company,  Easton, 
Pa.,  floating  battery  with  a  maximum  discharge  of  360  amperes  and 
600   volts. 

BIDS  WANTED.— The  Kokomo  Railway  &  Light  Co.,  of  Ko- 
komo,  Ind.,  will  receive  bids  up  to  2  o'clock  in  the  afternoon  of 
October  14,  1903,  at  the  oflftce  of  the  Kokomo  Railway  &  Light  Com- 
pany and  the  Indiana  Interurban  Construction  Company,  in  Ko- 
komo, Ind.,  for  the  complete  construction  of  power  house,  sub-sta- 
tion and  installation  of  all  machinery  and  all  equipment  therein. 
Detail  plans  and  specifications  covering  this  w'ork  will  be  on  file 
on  and  after  October  r,  1903,  at  the  office  of  the  companies  in 
Kokomo.  Rids  will  be  received  for  the  whole  work  complete  or  on 
various  sub-divisions  of  the  same. 

MORE  AMERICAN  EQUIPMENT  FOR  CAUVERY  FALLS 
PL.KNT. — The  General  Electric  Company  has  secured  an  important 
contract  for  generators,  etc.,  to  be  installed  in  an  extension  of  the 
Canvery  Falls  hydraulic  plant,  India.  As  already  mentioned  in 
these  columns,  the  General  Electric  people  secured  the  contract  for 
the  initial  equipment.  The  additional  turbines  will  be  of  Pelton 
type  built  by  the  Swiss  engineering  firm  of  Escher.  Wyss  &  Co..  of 
Zurich.  A  Scotch  firm.  Mechan  &  Sons,  of  Glasgow,  has  been 
awarded  the  contract  for  the  structural  steel. 

SYSTEM  FOR  MOSCOW.— An  extensive  network  of  electric 
lines  is  to  be  constructed  and  operated  by  the  municipality  of 
Moscow,  Russia.  New  lines  will  be  built  and  then  the  existing  horse 
roads  will  be  electrically  converted.  Before  the  system  is  completed, 
which  will  take  about  three  years,  fully  175  miles  of  lines  will  be 
electrically  operated.  Vladimir  F.  Gnesin,  a  well-known  Russian 
electrical  expert,  Morris  lUtilding,  New  York,  can  give  further 
liarticulars  to  interested  parties. 

GENERAL  ELECTRIC  EQUIPMENT  FOR  AUSTRALIAN 
PRINTING  WORKS. — The  General  Electric  Company  has  secured 
a  contract  for  several  motors  to  be  installed  in  the  new  printing 
works  of  J.  Sands  &  Co.,  Sydney,  New  South  Wales.  The  contract 
calls  for  61  motors,  varying  in  capacity  from  3^  hp  to  i  hp  each. 

FOR  MEXICAN  CENTRAL  SHOPS.— The  new  shops  of  the 
Mexican  Central  Railroad,  now  being  built  at  Aguascalicntes  are 
to  be  equipped  with  De  Laval  turbines,  two  60-ton  electric  cranes 
and  some  large  machine  tools  built  by  the  Niles-Bcment-Pond 
Company. 

insulating;  material,  etc.,  for  south  AMERICA. 
— The  Standard  'Paint  Company,  100  William  Street,  New  York, 
reports  a  substantial  foreign  demand  for  insulating  material,  etc., 
especially  from  the  Argentine  Republic  and  Chili. 
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r.MON  SWrilll  \  SI(i\.\l.  IXSTAl.l.Al  IONS.  Iwu  ii-coiii 
anti  iin|iiirtant  ('iiiilr;u't>  l)y  tlic  I'liinn  Swilt'li  Si  SiKiiiil  Oniipaiiy  urr 
thusc  for  tin-  liitrrluiinuKli  U.i|>i<l  'I'ratisit  Company  (Subway),  of 
New  N'ork,  uikI  iho  Nortli  Shore  Railway,  of  California.  Thf 
Wcstiiinlioiisc  «rluctro-|jni-iiinatii.'  syslcni  is  lo  l)f  iiistalird  on  liu- 
first  naiiu'd,  Itiil  a  new  fi-aliirc  is  (o  hr  ininidiicod,  that  ol  lining  a! 
irriiainiK  i'un<-iit.  It  is  ohviotis  thai  ll)c  use  of  track  circuits  on 
third  rail  ro.ids.  where  the  rails  are  used  (or  the  return  circmt,  am! 
at  ihr  same  time  lor  (he  sittualiuK  circuit,  niiroduco  what  may  lie 
serious  coinplication-..  in  order  to  avoid  these  clilliculties  the  si|{nals 
will  be  ctHitrolled  hy  alternaliiiK  current,  tlirouKli  relays  that  are 
sensitive  lo  allerualiiiK  curient  only,  and  wliicli  will  not  be  alTected 
by  the  direct  current  used  lor  train  service  in  the  stibway.  On  the 
North  Shore  R:iiiway.  which  runs  about  thirty  miles  north  Iniin 
Sansalito,  Cal.,  across  the  liay  from  San  l*'rancisco,  the  electric 
semaphore  system  of  automatic  block  signals  is  to  be  used  with  a 
track  circuit.  This  beinn  a  liinh  tension,  third-rail  electric  ro,id. 
allernatiilR  current   will  he  used   tor  the  siKii.il  system. 

'nil-:  la.i'X'TUic  .sjOK  \(,i>:  i!\rii:i<N  comp.\nv,  of  rini 

adelphia,  has  recently  closed  contracts  fui  the  installation  of  batteries 
of  the  Chloride  accumulator  for  the  Indianapolis  it  \ortheni  Rail- 
way, at  Sulphur  Springs.  Inil.inakinR  seven  batteries  operated  by  this 
company  at  Broad  Ripple,  Ind. ;  an  increase  in  the  two  batteries  re- 
cently installed  lor  the  Los  .\ngelcs  R.iihvay,  l.os  Angeles,  Cal.,  and 
an  installation  for  the  Northwestern  I'llevateil  RaiKv.iy,  of  Chicago. 
111.  Four  new  batteries  have  been  contracted  loi  li\  ilic  Chicago 
Kdison  Company,  making  thirteen  batteries  operated  by  this  com- 
pany; an  installation  tor  tiie  I'aterson  Kdison  Com|)aiiy,  Patcrson, 
N.  J. ;  the  second  battery  lor  the  Los  Angeles  Edison  Company, 
Los  Angeles,  Cal  .  and  an  additional  battery  for  the  New  York 
Edison  Company,  whidi  makes  twenty-two  batteries  operated  by 
this  company.  Isolated  lighting  and  power  jilaiUs  are  being  installed 
for  the  Murphy  Building  and  for  William  P.  Stevenson,  at  Detroit, 
Mich.:  Alexander  Winton,  Cleveland,  Ohio;  F.  T.  F.  Lovejoy, 
Pittsburg,  Pa.  :  the  riouse  of  the  Good  Shepherd,  Roxbury,  Mass., 
and  for  the  Irving  Building,  Louisville,  Kv. 

MANILA  TRACTION  SYSTEM.— Construction  work  has  be- 
gun on  the  Manila  electric  traction  system,  in  which  project  J.  G. 
White  &  Co.,  29  Broadway,  New  York ;  the  Westinghousc  interests, 
Ex-President  Buhl,  of  the  Sharon  Steel  Company;  Peter  L.  Kim- 
berley,  of  Sharon.  Pa.,  and  Charles  M.  Swift,  of  Detroit.  Mich.,  are 
principally  interested.  J.  G.  White  &  Co.  will  execute  the  construc- 
tion work.  Seventy-pound  rails  will  be  laid,  4,000  tons  of  which  have- 
already  been  ordered  from  Wonhani  &  Magor,  on  behalf  of  the 
London  iron  and  steel  firm  of  Suter,  Harlniann  &  Co.  The  power 
house  eipiipnient  will  have  an  initial  capacity  of  3,000  hp.  West- 
inghousc turbo-generators  will  be  installed.  The  system,  which  will 
be  about  40  miles  long,  is  expected  to  be  in  active  operation  inside 
of  18  months.     It  will  cost  between  $2,500,000  and  $3,000,000. 

BALL  ENGINE  ORDERS.— The  Bali  Engine  Company.  Erie, 
Pa.,  which  is  now  installing  three  400-hi)  vertical  cross-compound, 
directed-comiected  engines  in  the  Oliver  Building,  Pittsburg,  Pa., 
has  just  received  an  order  for  an  additional  unit — a  700-hp  vertical 
cross-compound  Corliss  direct-connected  engine.  This  will  make  one 
of  the  largest  isolated  plants  in  Pittsburg.  The  Haskell  &  Barker 
Car  Company,  of  Michigan  City,  Ind.,  has  purchased  a  200-hp  direct- 
connected  unit  from  the  Ball  Engine  Company,  Erie,  Pa.  The  Ball 
Engine  Company  has  also  sold  a  6o-hp  direct-connected  unit  to  the 
National  Aminonia  Company,  St.  Louis,  Mo. 

THE  INTERNATIONAL  TELEPHONE  MANUFACTURING 
COMPANY,  of  Chicago,  has  designed  a  new  generator  call,  self- 
restoring,  drop  switchboard,  embodying  a  number  of  important  new- 
features.  The  board  will  be  ready  for  the  market  in  about  30  days. 
It  is  said  that  the  company  has  a  number  of  orders  on  file  for  this 
type  of  equipment.  Owing  to  the  rapid  increase  of  its  business  in 
the  Southwest,  it  has  been  found  necessary  to  establish  a  branch 
sales  office  at  Mexico.  Mo.  Mr.  G.  F.  Graham,  who  is  well  known 
to  the  independent  interests  of  that  section,  has  been  appointed  man- 
ager of  this  division. 

PLANT  FOR  ROSLYN,,  L.  I.— The  Nassau  Light  &  Power  Com- 
pany has  been  giving  out  contracts  for  its  plant  at  Roslyn,  L.  I.  The 
contract  for  the  buildings  was  awarded  to  the  American  Bridge  Com- 
pany. The  Alphons  Custodis  Chimney  Construction  Company,  of  95 
Nassau  Street,  received  an  order  for  a  200  x  lo-ft.  stack.  Contracts 
for  the  first  battery  of  i.ooo-hp  water-tube  boilers  were  awarded  to 
Thayer  &  Co..  Limited,  of  39-41  Cortlandt  Street.  The  General  Elec- 
tric Company  received  orders  for  two  i.500-k\v  Curtis  turbo-gener- 
ators. Mr.  C.  O.  Mailloux  is  consulting  and  contracting  engineer  for 
the  company. 

WESTERN  ELECTRIC  COMPANY  is  to  have  large  new  build- 
ings in  Philadelphia  to  cost  about  $100,000,  at  the  southwest  corner 
of  Eleventh  and  York  Streets,  where  its  present  factory  plant  in  that 


city  will  lie  eoiiceiilraled  This  is  tri\ial,  lio,ve\er,  compared  with 
the  plans  (or  Chicago,  mxolviiiK  from  $5,()(io,(xjo  to  $7,uuo,(iu),  in 
the  ctiiiiiiruclioii  of  u  plant  ;ii  1  lawthorne,  south  of  Twrnty-Kev'oiid 
Street,  iind  vast  of  l<°orty-eiKliili  .\vemie.  .Nine  buildiiiK!>  are  already 
rising,  ilir  coiitractK  for  which  .iKgregate  ^t.joy.j^j.  It  is  expected  to 
lia\e  till-  lirst  p;irt  of  the  work  done  by   l-ebriiary  next  year. 

I:(JIII',\II;N  I  I-OR  .MI-.-MCAN  MINI-.S,  The  .MexicanAmen 
Clin  .MiiiiiiK  Comp.'iny,  of  Sierra  Juarez,  Slate  uf  Oaxaca,  Mexico, 
is  to  construct  .1  hydraulic  plant  on  the  Socorro  River  nt  a  point  in 
the  vicinity  of  Sierra  Juarez,  for  the  piirpoKP  of  developing  |H>wer 
to  operate  its  mines.  Several  water  power  rights  ha\e  been  recently 
granleil  by  the  Mexican  authorities  to  milling  coiiip.iiiies,  whose 
properties  are  near  tin-  Socorro  and  .N'atividad  Rivers,  and  contr;icts 
are  pending  for  the  e<piipiiient  of  other  pl.'ints  The  initial  capacity 
ol  the  Mexicaii-.Aiiierican  company's  plant   will  be  200  hp. 

LK.iniNG  liynrMKNT  for  SOCTH  AFRICA.— The  Mu- 
Mi.il  Life  Insiir^iiice  Company,  ol  New  ^'<lrk,  is  to  erect  a  large  office 
building  in  Johannesburg,  South  Africa,  which  will  be  fitted  with 
.American  electric  lighting  eipiipmcnt.  The  ficncral  Electric  Com- 
pany will  furnish  the  gener;itors,  two  of  7S-kw  capacity  each,  while 
the  contract  for  the  engines  has  been  taken  by  Mackenzie,  Quarricr 
it  l''ergusoii,  114  Liberty  Street,  New  York.  There  will  be  two 
direct-coMiieiled  engines  of  i20-hp  capacity  each,  of  Harrisburg 
manufacture 

1.\1>1  \.\.\  I'OW  l-^R  l'l..\NT.— Power  enterprises  are  cropping 
u])  (piitc  numerously  in  the  Hoosicr  State.  The  Indiana  Hydraulic 
Power  Company,  of  Hindostan,  Ind.,  has  been  incorporated  with 
$150,000  capital,  to  construct  and  operate  a  water  plant  at  the  Hin- 
dostan Falls,  and  to  construct  a  dam  on  White  River.  The  plant 
will  generate  hydraulic  and  electrical  power  for  manufacturing  pur- 
poses. The  directors  are  Jerome  HerfT  and  Joseph  Bergman,  Peru, 
Ind.,  and  Wm.  A.  Cullop.  N'incennes,  Ind. 

PERUVIAN  l.K.HTING  PLANT.— The  Compania  Santa  Rosa, 
l.iniitada,  of  Lim.i,  which  furnishes  power  for  lighting,  has  just 
contracted  for  additit)iial  equipment.  The  existing  capacity,  which 
is  operated  by  water  power,  is  2,000  hp.  It  is  to  be  increased  lo  3,000 
hp.  The  Pclton  Water  Wheel  Company  has  secured  a  contract  for 
a  j,ooo-hp  water  wheel.  The  generator,  a  450-kw  machine,  will 
be  of  General  Electric  build.  The  original  plant  has  Pelton  wheels 
and  General  Electric  generators. 

BIDS  FOR  MUNICIPAL  PLANT  AT  CIENFUEGOS.— On 
September  28  Senors  F.  Ga  Vicla,  the  mayor,  and  Rodriguez  Pedro 
Morales,  city  clerk,  w'ill  open  bids  simultaneously  at  Cienfuegos. 
Cuba,  and  in  the  office  of  the  secretary  of  state  at  Havana,  for  the 
municipal  electrical  lighting  plant  of  Cienfuegos.  Bids  will  be  re- 
ceived till  noon  of  the  day  of  opening.  The  city  will  pay  for  the 
plant  in  yearly  installments  of  $4,000  gold. 

J.  G.  WHITE  &  CO.  SECURE  BRITISH  CONTRACT.— J.  G. 
White  &  Co.,  Limited,  of  London,  has  been  awarded  an  important 
contract  for  the  construction  of  another  British  municipal  electric 
traction  system,  the  corporation  of  Northampton,  one  of  the  leading 
cities  in  the  English  Midland  district,  having  allotted  them  work 
which  will  represent  an  expenditure  of  more  than  $20Cj,ooo. 

MEXICAN  HVDR.VULIC  POWER  PROJECT.— John  R.  Mc- 
Donough,  of  Mexico  City,  is  after  a  concession  which  will  permit 
of  his  constructing  a  hydraulic  plant  at  the  junction  of  the  Del 
Valle  and  La  Asuncion  "Rivers.  .Application  has  been  made  to  the 
Mexican  authorities  with  a  view  to  utilizing  8.000  liters  per  second. 

STROM  BERG-CARLSON  TELEPHONE  MANUFACTURING 
COMPANY,  Rochester  and  Chicago,  recently  closed  a  contract  with 
the  Benson  Telephone  Company,  Benson,  Minn.,  and  the  Red  River 
X'alley  Telephone  Company,  of  North  Dakota,  for  one  of  its  400- 
line  generator  call  visual  signal  switchboards. 

ELECTRIC  TRACTING  FOR  TORREON,  MEXICO.— -An  elec- 
tric traction  system  is  about  to  be  constructed  in  the  city  of  Torreon, 
Mexico.  A  company  has  just  been  organized  for  the  purpose  of 
building  and  operating  the  road.  D.  Daniel  Rios  Zartuche  is  pri- 
marily interested  in  the  enterprise. 

TELEPHONY  AND  LIGHTING.— The  Johnstown  Light,  Heat 
&  Power  Company,  of  Johnstown,  Pa.,  is  going  into  the  telephone 
business  and  will  put  in  a  first-class  exchange,  to  be  located  at  the 
central  station.  Mr.  J.  W.  Reeves  is  general  manager  and  Mr.  Au- 
gust Weis  is  superintendent. 

.ALASK.A  CABLE  SHIPMENT.— The  Safety  Insulated  Wire  & 
Cable  Company,  114  Liberty  Street,  New  York,  has  just  completed 
the  shipment  of  1,300  miles  of  deep  sea  submarine  single-conductor 
cable  for  the  Alaska  system. 
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LOS  A.\(;ELKS,  C\L. — Articles  of  incorporation  have  been  tiled  with  the 
County  Clerk  by  the  Monrovia  Telephone  &  Telegraph  Company,  with  a  cap- 
ital stock  of  $50,000,  of  which  amount  $5,000  has  been  subscribed.  Monrovia 
will  be  the  company's  principal  place  of  business.  The  incorporators  and 
directors  arc  1).  E.  Juvinall,  M.  Juvinall,  C.  O.  Monroe  and  George  McLaughlin. 

VVHITE\\'ATER,  KA.\.- The  Whitewater  Telephone  Company  has  been  in- 
corporated with  a  capital  of  $2,500.  This  company  will  establish  a  local  ex- 
change in  Whitewater  which  will  be  in  connection  with  the  long  distance  lines 
of   the    Wichita    Telephone    Company. 

JACK.SOX,  MICH.- -The  Munith  vS:  Grass  Lake  Telephone  Company  has 
filed  articles  of  association  in  the  sum  of  $2,500.  The  company  is  organized  for 
the  purpose  of  operating  and  maintaining  a  general  telephone  business  in  this 
county.  The  stockholders  are  M.  A.  Taylor,  A.  A.  Welch,  H.  11.  Murray,  F. 
J.  Kilpatrick,  J.  C.  Welch,  D.  J.  Soper  and  F.  Welliman,  of  Grass  Lake,  and 
Fred  Schrak,  B.  Suylandt,  C.  Harr,  D.  Vanderlyn,  C.  M.  Mclntee,  F.  Harr, 
G.  Heydloff,  G.  Walz,  J.  G.  Harr,  N-  Lanlis,  Agnes  Randolph,  W.  Dixon. 
T.  Ready,  J.  Hoyt  and   P.  Cavcnder,  all  of  Munith. 

ST.  LOUIS,  MO.-Thc  organization  of  the  St.  Louis  County  Telephone  Com- 
pany has  been  completed  at  Clayton  and  the  incorporation  papers  have  been 
sent  to  the  Secretary  of  State.  The  company  has  a  capitalization  of  $1,000, 
but  this  amount  will  be  increased,  it  is  said,  as  soon  as  the  work  of  installing 
the   plant   is   begun.     The   first   board   of  directors  consists   of   H.   J.    Weber,  J. 

B.  C.  Lucas,  J.  Kessler,  Ernest  Marshall,  G.  W.  Von  Schroeder,  F.  A. 
Heidorn,  .Mhert  Jacobsmeyer,  Alex  Kessler,  IL  W.  Karrenbrock,  Judge  Edward 
Rannells,  Edward  Miller,  U.  Clinton  Taylor  and  J.  D.  Houseman.  .\  meeting 
will  be  held   in   a   few  days  for  the  purpose  of  adopting  by-laws,  etc. 

LACUNIA,  X.  H. — A  switchboard  capacity  of  300  drops,  with  25  miles  of 
toll  line,  is  operated  by  the  Citizen's  Telephone  Company.  The  rates  are  $15 
and  $18  per  annum.  There  are  at  present  1,100  subscribers,  of  which  350  were 
added  since  January  i.  The  Citizen's  Company  is  constantly  extending  its 
work  and  reports  the  outlook  as  remarkably  good. 

NEW  LISBON,  N.  J.- — The  Farmer's  Telephone  Company  operates  Kellogg 
apparatus;  has  a  switchboard  with  50  drops  and  75  subscribers.  The  sub- 
scription rate  is  $20  a  year.  This  company  is  just  completing  a  20-mile  line, 
with  two  exchanges  and  three  toll  stations  from  New  Egypt  to  Allentown. 
Its  prospects  are  good. 

PLATTSRURG,  N.  Y.— The  Clinton  Telephone  Company  of  Plattsburg  has 
been  incorporated  to  construct  lines  in  Northern  New  York;  capital  $50,000. 
Directors:  John  M.   Wever,  R.   S.  Rumsey  and   Isaac  Merkel,   Plattsburg. 

OXFORD.  N.  v.— Messrs.  Mead  &  Derrick,  of  the  Oxford  Exchange,  in- 
form us  that  business  has  doubled  within  a  few  months.  There  are  100  miles 
of  toll  line,  and  subscribers  pay  $18  for  business  and  $12  for  residence  service. 

MILFORD,  N.  Y. — A  gradual  increase  is  the  report  from  the  Milford  Tel- 
ephone Company,  which  operates  a  50-drop  North  switchboard,  has  120  miles 
of  toll  lines  and  50  subscribers.  The  subscription  rate  is  $15  per  annum.  Mr. 
Cuyler    E.    Carr    sends    us    this    information. 

PERRY,  N.  Y. — With  180  subscribers  on  Sept.  i,  100  of  which  have  been 
added  since  February  of  this  year,  the  Perry  Telephone  Company  reports  still 
further  probable  increase  during  1904,  when  50  new  telephones  are  to  be 
installed.     A  320-drop  switchboard  is  operated.     Mr.   C.  W.   Smith   is  manager. 

EARLVILLE,  N.  Y.— The  Earlville  Telephone  Company  of  Earlville,  Mad- 
ison County,  has  been  incorporated  to  operate  in  Madison  and  adjoining  coun- 
ties;   capital   $40,000.      Directors:    Parker    Newton,   Gertrude    C.    Newton,    Ernest 

C.  Newton,  Morris  Newton,  Guy  H.  Clark,  Clayton  I.  Burch  and  Avery  M. 
Hoadley,   all  of   Earlville. 

M  ALONE,  N.  Y. — The  Franklin  County  Telephone  Company  reports  good 
progress  and  states  that  it  is  giving  satisfaction.  It  uses  Stromberg-Carlson 
apparatus,  the  switchboard  capacity  being  200  drops.  There  arc  340  subscribers, 
who  pay  $15  annually  for  their  service.  .'\t  present  there  are  15  miles  of  toll 
lines  and  20  more  are  projected.  In  the  past  eight  months  the  business  has 
increased  about  one-third. 

NEWARK,  N.  Y. — The  telephone  plant  here  was  built  in  1898,  and  opened 
in  February  of  1899  with  65  subscribers.  Without  solicitation  this  number 
has  steadily  increased.  There  are  210  subscribers.  Connecticut  Telephone  & 
Electric  Company's  apparatus  is  used,  the  switchboard  being  of  200  drops, 
liusiness  charges  are  $20  and  residences  $15  and  $12  per  annum.  There  are 
a  number  of  applicants  for  service,  whose  demands  cannot  be  supplied  until 
new    cable    is    installed. 

N£W  YORK,  N.  Y.— The  New  York  &  Long  Island  Telephone  Company 
operates  in  Nassau  and  Suffolk  counties,  N.  Y.  It  has  six  central  offices,  in 
four  of  which  there  are  switchboards  of  100  drops  each,  one  with  150  drops 
and  one  with  300  drops.  Kellogg  and  .American  apparatus  is  used.  There  are 
600  subscribers.  The  rates  are  from  $20  to  $30  per  annum,  toll  five  cents  for 
five  miles.  The  company  estimates  the  recent  growth  at  20  per  cent.,  and  con- 
templates an  increase  of  20  per  cent,  in  the  territory  in  the  coming  year. 
The  outlook  is  favorable.  Extensions  under  way  will  add  100  per  cent,  more 
toll  line,  five  more  exchanges  and  700  more  subscribers.  Mr.  D.  James  Cronk, 
the  engineer  and  manager  of  this  company,  informs  us  that  the  best  of  con- 
struction material  is  being  used,  poles,  cables.  No.  12  B.  &  S.  copper  trunk, 
and  that  they  are  doing  some  U.  S.  Government  work,  and  combining  as  large 
a  territory  as  possible  in  each  office. 

SALISBURY,  N.  C— Mr.  W.  F.  Snider  is*  the  owner  of  the  Salisbury  Tel- 
ephone Company,  which  uses  Williams-Abbott  apparatus.  The  switchboard  has 
a   capacity  of   400   drops;    there   are   about    100   miles  of   toll    line.      Mr.    E.    C. 


Ileins  is  manager  of  this  exchange  as  well  as  that  of  the  Spencer  Telephone 
Company,  Spencer,  N.  C.  The  Mt.  Airy  Telephone  Company  is  operated  in 
connection  with  these  two.  The  rates  are  from  $18  to  $24  per  annum.  The 
system  is  growing  very  rapidly.     It  is  expected  to  add  from  75  to  100  tel^hones. 

.MORNING  SUN,  OHIO.— The  Morning  Sun  Telephone  Company  has  been 
incorporated  by  R.  H.  Douglas,  W.  M.  Cook,  J.  R.  McCrary,  S.  ^L  Paxton 
and    S.    C.    Weed.      Capital,  $10,000. 

DOYLESTOW.V,  OHIO.  — A  .North  looclrop  switchboard  is  operated  by  the 
Doylestown  Telephone  Company,  which  has  100  subscribers  and  25  miles  of  toll 
line.  The  company  reports  a  25  per  cent,  increase  within  a  year,  and  some  ex 
tensions  are  to  be  made.     The  rate  is  $12  i)er  annum  for  each   telephone. 

QUAKER  CITY,  (JHIO.— The  entire  system  of  the  Quaker  City  Telephone 
Company  is  being  rebuilt,  and  its  80  subscribers  are  well  pleased  with  the 
service.  There  has  been  an  increase  of  over  20  per  cent,  in  the  last  year. 
This  company's  rate  is  $1   a  month;  it  uses  American   Electric  apparatus. 

SHELBY,  OHIO.— The  Shelby  Local  Telephone  Company  operates  a  500- 
drop  North  switchboard,  giving  service  at  $t  and  $2  a  month.  Of  the  700  sub- 
scribers 125  have  been  added  since  March,  and  the  manager,  Mr.  F.  B.  Chap- 
man, tells  us  that  the  outlook  is  good  for   1,000  subscribers  at  end  of  1904. 

ASHLEY,  OHIO.— The  New  Ashley  Telephone  Company  uses  a  Stromberg- 
Carlson  loo-drop  switchboard,  which  gives  service  to  135  subscribers.  The  rates 
are  $12  and  $18  a  year.  Twenty-five  telephones  have  recently  been  added  and 
"prospects  are  good,"  says  Mr.  G.  M.  Dennis,  secretary  and  manager,  "if  we 
could  get  men  to  do  work." 

LO.XDON,  OHIO. — The  London  Home  Telephone  Company  has  just  com- 
menced to  reconstruct  its  line,  putting  in  about  5,000  feet  of  cable.  It  has  at 
present  more  subscribers  than  it  can  accommodate,  there  being  1,000  of  them. 
-An  .American  Electric  500-drop  switchboard  is  operated;  the  service  costs  $2 
per  month  for  business  and  $1  for  residences.  Mr.  W.  J.  Meech  is  secretary 
and   general   manager. 

MT.  STERI.l.XC;.  OHIO.  — .\  total  of  about  275  subscribers  is  accredited  to 
the  Mt.  Sterling  Telephone  Company  by  its  secretary  and  manager,  Mr.  H. 
Clay  Johnson,  who  tells  us  that  about  fifty  telephones  were  added  last  year  and 
that  the  system  is  in  good  condition.  .\n  American  switchboard  of  300  drops 
is  used;  there  are  about  80  miles  of  toll  line,  and  the  subscription  rates  are 
from  $1   and  $2  per  month. 

BRIDGEPORT,  OHIO.— The  Belmont  Telephone  Company  operates  five  ex- 
changes, Barnesville,  350  subscribers;  Bridgeport,  210;  Martin's  Ferry,  240; 
St.  Clairsville,  125;  Belmont,  25.  One  hundred  and  fifty  miles  of  toll  line 
are  operated.  Mr.  A.  H.  Dondua,  the  general  manager,  tells  us  that  the  pros- 
pective gain  is  four  to  five  per  cent,  per  month.  One  exchange  and  some  new  toll 
lines  are  projected.  The  company  uses  the  central  energy  system,  and  general 
satisfaction    is  felt   by  subscribers. 

H.\MILTON,  OHIO.— The  Hamilton  Home  Telephone  Company  which  be- 
gan business  on  Jan.  15,  with  about  600  subscribers,  has  passed  the  1,000 
mark  and  now  has  1,011  telephones  in  this  city.  In  addition  it  has  one  hun- 
dred subscribers  on  its  Bethany  exchange  and  a  number  of  other  city  con- 
tracts are  about  to  be  closed.  The  work  of  building  a  metallic  circuit  line  to 
Dayton,  Ohio,  will  soon  be  commenced.  This  will  give  the  company  direct 
connection  from  here  with  Columbus,  Cleveland,  Toledo  and  other  importnat 
points  in   Ohio,   and   also  with   Pittsburg. 

CLEVELAND,  OHIO. — Acting  General  Manager  French,  of  the  Cuyahoga 
Telephone  Company,  informs  us  that  by  the  first  of  the  year  his  company  expects 
to  have  its  present  equipment  replaced  by  the  latest  type  of  common  battery 
and  lamp  signal  equipment,  thus  doing  away  with  the  divided  multiple  exchange 
board.  He  adds:  '^With  its  four  divisions  A.  C.  M.  and  R.  our  new  equip- 
ment is  the  best  money  can  buy  and  we  look  for  an  era  of  unparalleled  pros- 
perity for  the  company."  The  Cuyahoga  Company  operates  a  very  large  system, 
having  8.229  subscribers.  North  and  Kellogg  apparatus  is  used.  The  recent 
growth  has  been  satisfactory,  but  no  special  effort  has  been  made  to  secure 
new  subscribers  owing  to  the  contemplated  change  in  the  system  noted  above. 
When  the  new  sy.stem  is  in  working  order  a  general  canVass  will  be  made  to 
increase  the  number  of  subscribers. 

L.VNSFORD,  PA. — The  Carbon  Telephone  Company  has  forty  subscribers, 
the  subscription  rate  being  $1  a  month.  This  company  has  secured  franchises 
in  East  Mauch  Chunk  and  Mauch  Chunk  and  contemplates  building  a  ten- 
mile    line. 

KITTA.VNING,  PA.— The  common  metallic  system  is  being  installed  by  the 
Kittanning  Telephone  Company,  which  uses  American  Electric  and  Stromberg- 
Carlson  apparatus.  The  subscription  rate  to  the  425  subscribers  is  $15  to 
$18  per  annum.  Mr.  K.  B.  Schotte,  secretary  and  treasurer,  says  the  outlook 
could    not    be    much    better. 

LEWISTOWN,  PA.— The  United  Telephone  &•  Telegraph  Company  of  I'hil- 
delpliia,  which  operates  the  system  in  this  city,  is  the  successor  of  the  old  Spring 
Telephone  Co.  which  was  merged  with  the  Juniata  &  Susquehanna  Telephone  Co. 
and  the  latter  afterwards  with  the  United  Co.  The  company's  switchboard 
here  has  a  capacity  of  450  drops.  It  has  750  subscribers,  the  apparatus  used 
being  that  of  the  Western  Telephone  Construction  Company,  Kellogg  and 
American.  The  company  operates  65  miles  of  toll  line,  and  among  the  im- 
provements planned  is  the  establishing  of  an  exchange  at  Duncannon  and  the 
extension  of  its  country  lines  about  20  miles.  Mr.  D.  L.  Temple,  division 
manager,  notes  that  he  has  recently  installed  a  i)rivate  branch  exchange  which 
has  a  battery  pressure  of  50  volts  and  has  but  one  relay  for  each  cord,  at  the 
same  time  giving  the  full  supervisory  signals.  In  addition  to  this  the  com- 
pany is  giving  connections  from  the  central  energy  telephones  to  its  long  dis- 
tance lines  to  Philadelphia  and  other  points  without  the  use  of  repeating  coils 
as  is  the  present  custom  and  it  finds  that  it  is  getting  much  superior-service  to 
that  given  when  repeating  coils  are  used.  The  rates  for  Lewistown  are  $18 
to  $30  per  annum. 

DEADWOOD,  S.  D. — The  Nebraska  Telephone  Company  is  seeking  a  new 
franchise  and   promises  to   spend   $30,000  in   improvements. 
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I.OS  ANGKI.es.  CAL.— Thr  annuiiiu-ciiiriit  it  inailc  thai  II.  K.  Iliiiiliiitfinn 
in  luoklnii  lo  Ihr  Sail  Joaqtilii  Kivrr  ut  a  mxinr  ii(  powrr  (or  hU  inuiiiinnlli  rlrc- 
Iriial  |irojri-|a  In  .Sniitlirrn  iiiitl  (Vtilrul  (alUiii  iiiii,  Tlir  iiIuiik  nrr  larKr.  in- 
volvinu  the  r»i>riulitiim  oi  nulliuiiH  of  iltillar*.  lltr  ItiiiK  dittaiiL-c  truniiiniRtfiun 
III  lakr  thr  wuirr  out  of  ihr  iiinin  rivrr  twriity  mile*  mirth  of  Slmvrr  uml  hy  u 
>i-rir*  of  liiiiiirU  ami  |<i|ir  fiiirt  carry  it  tliriniKli  Ihr  motinluliiii  In  ihr  South 
I'ork.  Thr  lurnrnl  liuiiirl  will  lir  unr  mile  in  IrnKlh.  I'roin  lhi>  poinl  ihr  water* 
ol  thr  South  I'ork  ami  llioir  of  Hifl  C'rrrk  will  be  cnrrirti  on  lo  a  plair  alToriling 
naliiriil  rritrrvoir  facililim,  givinv  a  fall  of  over  j.ouo  (ret.  Then  Ihr  water  will 
hr  L-arrir<l  along  hy  cumluitt  and  lunnrU  a  iliiitam-r  of  four  ami  a  half  iiillet, 
making  another  ilro|>  of  ijuo  frrt.  With  the  normal  low  water  of  river  ami 
ii>n«rrveil  llooil  watrra,  there  will  he  a  llow  of  nrarly   i.oow  miner'*  iiiche*. 

KI.BKRTON.  CiA.  Capl.  D.  B.  Cade,  of  Klhrrt  County,  ia  the  chief  promoter 
of  a  company  proposing  to  develop  Anthony  Shoal*  near  KIberton.  The  dam 
will  cost  $107,000  and  the  runal  $(>o,ouo.  It  is  rstimalnl  that  ^j,ooo  horse 
power  is  available. 

I.EWISTON,  IDA.-  Thr  Idaho  Water  I'owrr  Company  has  liird  articles 
of  incorporation  at  l.rwistoii,  with  n  capitalization  of  $1,000,000.  The  company 
will  build  uii  electric  railway  syatcm  from  Orolinu  to  I'iercc  City,  a  distance  of 
JO  miles,  and  one  from  Orofino  lo  Nezpcrce.  The  company  will  also  operate 
lilrphonr  and  trirgraph  lines.  The  ofliccrs  and  directors  are  William  L.  Cook, 
president;  Klnur  Waldrip,  secretary;  Krank  A.  Farrish,  William  T.  I-'arrisli  and 
Simon  1*.  Fitzgerald.  Thr  power  plant  of  this  company  will  be  installed  on 
llrolino  Creek,  a  purchase  .it  thai  point  having  been  made  of  the  holdings  of 
thr  Cascade  Lumber  and  IVnvcr  Company.  When  the  surveys  are  completed, 
Ihr  company  will  solicit  bids  for  the  construction  of  a  Hume  and  the  installa- 
tion of  a  power  plant.     The  llumc  will  be   1,000  feet  in  length. 

niXON,  ILL. — The  Lee  County  Lighting  Company  has  been  incorporated  liy 
Kdward  B.  Darling,  E.  II.  Cassell  and  F.  E.  Bailey.     Capital  $100,000. 

ROSEDALE,  IND. — The  citizens  of  this  place  arc  considering  a  proposi- 
tion   to    establish    a    new    lighting    plant    here. 

WEST  LEBANON,  IND.— It  is  reported  that  a  water  works  and  elrctric  liglit 
plant  is  to  be  installed  here  by  Wm.  H.  Goodwine. 

WESTSIIO.XLS,  IND.— The  Indiana  Hydraulic  Power  Company,  of  liindo- 
slan,  Martin  County,  has  been  incorporated,  with  a  capital  of  $150,000,  to  con- 
str\ict  and  operate  a  water  plant  at  the  Ilindostan  Falls.  The  water  power  will 
br  used  to  generate  hydraulic  and  electric  power  for  manufacturing  and  other 
purposes.  Directors:  Jos.  Andrea  and  Jerome  Hcrff,  both  of  Peru,  and  Wm. 
.\.    Cullop.  of  Vincennes. 

ACKLEY,  lA. — The  Ackley  Electric  Light  &  Power  Company's  plant  has 
been   disposed  of   to   Smith    Brothers,   of  Central    City,   Colo. 

CUMBERLAND  FALLS,  KY.— II.  C.  Brunson,  president  of  the  Cumber- 
land Falls  Power  Company,  writes  that  complete  plans  for  contemplated  im- 
provements will  not  be  completed  until  about  Dec.  i,  and  the  company  will  be 
ready  to  open  bids  about  June  i,  1904,  for  said  improvements,  the  probable  cost 
of  which  will  be  $1,800,000.  C.  P.  Folsom,  Dayton,  Ohio,  is  engineer  in 
charjje. 

PORTL.XND,  ME. — The  Belfast  Gas  &  Electric  Company,  capital  $60,000, 
has  been  incorporated  by  .Arthur  B.  Sederquist,  Boston,  Mass.,  H.  P.  Sweerser, 
Portland,   and  others. 

Rl\  ER  ROUGE,  MICH.-  McCleary  &  Colquith,  of  Detroit,  have  secured 
the  contract  for  constructing  an  electric  light  plant  at  River  Rouge  for  $19,570. 

DETROIT,  MICH.— M.  R.  Bacon,  of  the  Michigan  Alkali  Company,  and 
Frank  Nellis,  of  Wyandotte,  Mich.,  are  interested  in  a  company  formed  for  the 
purpose  of  suppljing  power  to  the  manufacturing  industries  along  the  line  of 
the  Detroit  &  Toledo  Short  Line  now  in  course  of  construction.  The  plant  of 
the  new  company  will  be  at  Rockwood,  and  will  furnish  the  Detroit  &  Toledo 
Short  Line  the  necessary  power  to  operate  the  road  between  Monroe  and  De- 
troit. The  flow  of  the  Huron  River  will  be  utilized  for  the  generation  of  the 
power. 

ST.  CHARLES,  MINN.— The  St.  Charles  Light  &  Power  Company  has  been 
organized,  with  M.  J.  McGrath,  of  Winona,  as  president,  and  Charles  F.  Knapp, 
of  St.  Charles,' as  secretary  and  treasurer.     Capital,  $12,000. 

CHASKA,  MINN. — ^J.  G.  Robertson,  of  St.  Paul,  Minn.,  secured  the  con- 
tract for  an  Ideal  engine  for  the  electric  light  plant  at  $2,228,  and  the  Triumph 
Electric  Company,  of  Cincinnati,  Ohio,  for  a  generator  at  $1,597. 

LINCOLN,  NEB. — The  FuUerton  Electric  Light  &  Power  Company  has 
filed  articles  of  incorporation  with  the  Secretary  of  State,  its  capital  stock 
being  $20,000.  The  incorporators  are  A.  Ellsworth,  I.  I.  Bennett,  W.  P.  Hat- 
ten  and   S.   F.    Rolph.  ■ 

NEWARK,  N.  J. — The  East  Coast  Electric  Light,  Power  &  Ice  Company,  of 
Newark,  has  been  incorporated  with  a  capital  of  $100,000  by  Chas.  Dutton,  Jos. 
Gerrardt   and  Jas.    R.   Mapletoft. 

GOUVERNEUR,  N.  Y.— The  Village  Trustees  have  granted  J.  Henry  Abbott 
a  franchise  for  an  electric  light  plant. 

EDENTON,  N.  C. — The  Town  Council  will  receive  bids  at  once  for  the  con- 
struction of  water  works  and  an  electric  light  plant. 

LAURINBURG,  N.  C. — W.  Drummond  Marrow,  of  Charlotte,  is  the  engineer 
and  contractor  for  the  proposed  electric  light  plant  at  Laurinburg;  the  probable 
cost  of  which  will  be  Sio.ooo- 

SHELBY,  N.  C. — The  Westinghouse  Company  is  preparing  plans  for  equipping 
a  big  water  power  plant  for  the  Lily  Mill  &  Power  Company  to  furnish  electric 
power  to  cotton  mills  at  Shelby.  It  is  said  that  the  electric  power  will  be  much 
cheaper  than  the  steam  power  now  in  use. 

CLEVELAND,  OHIO. — The  Cleveland  Engineering  Company  is  preparing 
plans  for  a  central  heat,   light  and  power  station  to  be  erected  in  the  business 


kcelion  of  CIcvrluiid,  by  W.  I''.  Uluck,  Klrctric  Diiildiiig,  thi*  city.  Ihr  plaiiY  it 
to  lir  located  in  Ihr  huainr**  diftrici  boiindrd  by  Kiulid  Avmue,  ShcrilT  .Street, 
Ontario  .Sirrcl  and  I'roaprrI  Slrrcl,  to  fiiiiiith  ttrum  brut  and  rlntrii  light  and 
power  in  lliit  block,     The  plant   will  coti  about  tisa.ooo. 

CUYAHOGA  FALLS,  OHIO.-  It  i*  *talrd  by  Mayor  Younv  ili.ii  .1  number 
o(  Ea*lrrn  capitali*l*  have  become  inlcrctlcd  in  a  pio)r>i  (or  u  wain  power 
plant  nrur  Cuyulioua  lalln.  Thrrc  i*  a  contidrrablr  (all  in  thr  liver  and  » 
Urifr  aiiioiiiil  of  power  could  be  obtained  ut  all  *ea*oii*  of  the  year.  It  i*  only 
right  milra  (rum  Akimi  and  twenty  tnilea  (roin  Clrvrlund,  while  innnu(aclur- 
inn  pliiiila  in  Cuyabouu  I'all*  are  exprctrd  lo  lake  contlderablr  (lowri  It  i* 
ratimutrd   that    the  |ilanl    would   coal  aboiil   $i,uoo,ooo. 

OKLAHOMA  CITY.  OKLA.  TICK.-  It  i*  reimrlrd  that  the  Oklahoma  Gat 
&  Elrctric  Company  will  rxprnd  almut  $75,000  in  rnlarging  and  improving  it* 
pUnt. 

WILLI AMSI'OK'I',  I'.A.— The  propotition  to  iiiuc  bond*  (or  a  municipal  plant 
it  bring  con»idered. 

CORKY.  I'A. — The  Corry  City  Electric  l>ight  Company.  o(  Corry,  hot  been 
incorporated,  with  a  capital  of  $31,000. 

BERNVILLE,  I'A.- The  Deem  Electric  Con*truciioii  Company,  of  Read- 
ing, has  received  the  contract  for  the  installation  of  an  electric  light  plant  in 
this  place. 

II.ARKISBURG.  PA.— The  Ilarritburg  Light,  Heat  &  Power  Company  hot  cc- 
duced  its  rales  for  incandescent  lighting  from  isc.  per  kw-hour  to  loc.  per 
kw-hour.     Graded  discount*  will  be  allowed. 

SUN  BURY,  PA.— The  West  Branch  Valley  Electric  Light  Company  ha* 
been  formed  under  New  Jersey  laws,  with  a  capital  slock  of  $j, 000,000.  to 
use  the  power  of  the  Susquehanna  River  at  this  place  for  the  operation  of 
electric  light  plants.     The  new  company  has  procured  options  on  twenty  plant*. 

WATSONTOWN,  PA.— Mr.  T.  H.  Kisner,  secretary  of  the  electric  light 
department  of  this  borough,  states  that  this  town  offers  good  opportunity 
for  electrical  enterprise.  There  is  a  dam  in  the  river  four  miles  from  the 
town  that  could  be  utilized  for  the  development  of  electrical  energy.  Mr. 
Watson  states  that  a  line  of  general  supplies  is  needed  for  the  electric  light 
service. 

SP.\RTANBURG,  S.  C.^Ladshaw  &  Ladshaw,  of  Spartanburg,  haTc  se- 
cured a  contract  for  developing  40,000  horse  power  for  electrical  transmission  on 
Little  Tennessee  River  in  Swain  and  Graham  counties,  Tenn.  .\  preliminary 
survey  is  being  made. 

GREE.W'ILLE,  S.  C. — As  the  result  of  the  consolidation  of  a  number  of 
southern  water  power  companies  there  has  been  formed  in  South  Carolina  the 
Southern  Water  Power  Company  with  $2,000,000  capital.  The  center  of  opera- 
tions will  be  at  Greenville  and  the  company  will  expend  more  money  than  any 
similar  concern  has  ever  spent  in  the  state. 

YOAKUM,  TEX. — The  electric  light  and  power  plant  of  the  Yoakum  Im- 
provement Company  at  this  place  is  to  be  enlarged. 

DALLAS,  TEX. — The  electric  light  and  power  plant  here,  which  is  owned 
by  Stone  &  Webster,  of  Boston,  Mass.,  is  to  be  enlarged. 

EUREKA,  UTAH. — The  Eureka  Electric  Company  has  been  organized  un- 
der the  laws  of  Colorado  to  furnish  light  and  power  in  Eureka.  The  capital 
stock  is  $36,000.      W.  B.   Scarle   is  president,   and  A.   L.   Woodhouse,  secretary. 

WALLA  WALLA,  WASH. — The  Washington  &  Oregon  Power  Company  has 
been  incorporated,  with  a  capital  of  $300,000,  to  construct  the  new  power  plant 
of  the  Northwestern  Gas  &  Electric  Company  on  south  fork  of  Walla  Walla 
River.  Isaac  W.  Anderson  and  Geo.  L.  Munn  arc  among  the  incorporators.  It 
is  reported  that  the  Walla  Walla  Gas  &  Electric  Company  has  transferred  its 
plant  to  the  Northwestern  Gas  &   Electric   Company. 

WOODSTOCK,  WIS. — It  is  stated  that  $8,000  bonds  are  to  be  issued  to  en- 
large the  water  and  light  plant. 

KE.NOSH.A,  WIS. — The  Kenosha  Gas  S:  Electric  Company  has  received 
plans  for  a  new  power  house  to  be  erected  here.  Work  has  already  begun  on 
the   improvements. 

MATAMOROS,  MEX.— John  W.  Maxcy,  of  Houston,  Tex.,  and  associates 
contemplate  establishing  an  electric  light  plant  here.  Application  will  be  made 
to  the  municipal  and  state  authorities  for  concessions  for  the  proposed  public 
improvement. 

OKIZ.XBA,  MEX. — It  is  stated  that  the  electric  light  and  power  plant  here 
which  is  already  furnishing  light  and  power  for  a  number  of  towns  and  manu- 
facturing concerns  of  this  section  is  to  be  enlarged  and  its  electric  transmission 
lines  extended.  Licenciado  Joaquin  Villada,  of  the  City  of  Mexico,  can  prob- 
ably give  information  in   regard  to  the   matter. 

CULIACAN,  MEX. — Henry  T.  Lavellert,  of  San  Francisco,  has  been  investi- 
gating the  water  power  available  in  the  rivers  of  this  state  with  the  view  of  es- 
tablishing a  large  electric  power  plant  to  provide  electric  power  and  lights  for 
this  town  as  well  as  for  a  number  of  mines  and  industrial  concerns  of  the 
state.  He  will  make  appliaction  to  the  Mexican  government  for  a  concession 
for  the  proposed  enterprise.  He  states  that  he  represents  a  syndicate  of  Amer- 
ican capitalists  who  have  several  hundred  thousand  dollars  to  invest  in  the 
enterprise  if  it  is   found   to  be    feasible. 

FORT  WILLIAM,  ONT. — Papers  were  signed  on  September  12  by  which 
the  Kakabeka  Land  &  Electric  Company  agrees  to  sell  power  to  this  town  in 
any  quantity  at  $18  per  horse  power  per  annum.  The  company  will  begin  its 
work  in  one  hundred  days,  and  it  agrees  to  have  developed  and  to  delirer 
to  the  town  of  Fort  William  5,000  horse  power  within  two  years.  The  city 
retains  its  franchise  of  light  and  water.  Kakaheka  Falls  are  located  a  few 
miles  from   this  place  and  have  a  capacity  of  30,000  horse  power. 
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The  Electric  Kailway. 


KOKT  SMITH,  AKK.- The  Sebastian  County  Electric  Kailway  Company 
has  been  incorporated,  with  a  capital  stock  of  $1,000,000,  to  build  an  electric 
railway  to  connect  I'ort  Smith,  Jenny  Lind,  Greenwood,  Bonanza,  Mansfield 
and  Hartford  and  to  furnish  these  cities  with  electric  light  and  power.  The 
officers  of  the  company  are  S.  A.  Williams,  president;  Wharton  Carnall,  sec- 
retary and  treasurer;   H.  G.   Bollinger,  vice-president. 

LOS  ANGELES.  CAL.— Standardizing  the  lines  of  the  Pacific  Electric 
Railway  Company  in  Pasadena  has  been  completed  and  the  construction  camps 
are  now  at  work  on  the  division  into  Rubio  canon. 

HAZLEHURST,  GA.— The  City  Council  has  granted  a  right  of  way  and 
other  privileges  to  Russell  &  Seeckle,  promoters  of  the  proposed  electric  rail- 
way  from  this   city  into   the   western   portion   of   this   county. 

GAINESVILLE,  GA.— The  Atlanta,  Buford  &  Gainesville  Railway  Com- 
pany has  applied  for  a  charter  and  proposes  to  erect  an  electric  plant  on  the 
Chattahoochee  River  to  furnish  power  for  operating  a  street  railway  from 
Gainesville  to  Atlanta,  and  for  furnishing  power  for  Buford  and  other  points 
along  the  line.  Options  are  being  taken  on  large  tracts  of  land  near  the  river. 
The  petitioners  for  the  charter  are  H.  D.  Jaquish  and  C.  C.  Sanders,  of  Gaines- 
ville; M.  S.  Garner,  G.  W.  Thompson,  J.  O.  H.  Brown,  of  Buford;  E.  J. 
Michael,  of  Idaho;  J.  W.  Peterson,  W.  W.  Gorman  and  G.  W.  Winslow,  of 
Chicago,  and  P.  B.  Stancliff,  of  Atlanta.  The  capital  stock  of  the  company  is 
to  be  $100,000. 

KEWANEE,  ILL. — The  City  Council  has  granted  a  fifty-year  franchise  to 
the  Kewanee,  Cambridge  &  Geneseo   Electric   Railroad  Company. 

JERSEYVILLE,  ILL. — The  Union  Traction  Company,  of  Jerseyville,  has 
been  incorporated,  with  a  capital  stock  of  $2,500.  The  object  of  the  company 
is  to  build  an  electric  railway  and  furnish  light  and  power.  The  incor- 
porators are   .\.   O.   Auten,  June   M.   Rhoades  and  Joseph  W.    Becker. 

CHIC.VGO,  ILL. — Marshall  Sampson,  one  of  the  receivers  of  the  Chicago 
Union  Traction  Company,  who  has  just  returned  from  New  York,  is  quoted 
as  authority  for  the  statement  that  steps  are  to  be  taken  at  once  to  equip 
with  electricity  all  the  lines  of  the  company  now  operated  by  cable.. 

MUSKOGEE,  I.  T.— C.  N.  Haskell,  for  the  Muskogee  Traction  Company, 
has  given  a  bond  of  $10,000  to  commence  work  on  the  street  railway  in 
Muskogee   within  thirty   days.     Cars  are  to  be   running  within   fifteen  months. 

LOUISVILLE,  KY.— The  Louisville  &  Southern  Indiana  Traction  Com- 
pany has  decided  to  authorize  a  bond  issue  of  $1,000,000,  the  proceeds  of 
which  are  to  be  used  in  extending  and  equipping  the  company's  lines  in 
New  Albany  and  Jeffcrsonville  and  its  interurban  lines,  and  in  acquiring  and 
purchasing  other  lines.  The  company  has  already  projected  an  interurban 
line  from  New  .Albany  to  Corydon,  Wyandott^  Cave  and  Leavenworth,  and 
another  from  New  Albany  to  French  Lick  and  West  Baden  Springs.  Still 
another  interurban  line  that  the  company  has  in  contemplation  will  extend 
from  Jeffcrsonville  to  Madison,  along  the  Indiana  side  of  the  Ohio  River. 
These  lines  the  company  expects  ultimately  to  build.  In  addition  to  the 
new  lines  the  company  has  in  contemplation,  it  will  make  vast  improvements 
in  the  lines  it  already  has  in  operation  between  New  Albany  and  Jeffersonville. 
The  company  expects  to  double  track  a  good  portion  of  this  line,  and  the 
Big  Four  bridge  will  have  to  be  equipped  when  the  line  is  extended  to 
Louisville.  Improvements  will  also  be  made  in  the  New  Albany  Street  Rail- 
way system,  a  portion  of  which  will  he  double  tracked.  There  will  also  be 
some  extensions  to  the  New  -Mbany   Street  Railway  lines. 

CADILL.'\C.  MICH. — The  Council  has  before  it  a  proposition  to  grant  a 
franchise  for  an  electric  railway  in  twelve  of  the  principal  streets  and  around 
the  little  lake.  The  projectors  are  W.  J.  Cornwell,  of  Cadillac;  F.  O.  Gaffney, 
of  Lake  City,   and  James  H.   Orr,  of  Warren,   Ohio. 

DULUTH,  MINN.— It  is  said  that  the  Duluth-Superior  Traction  Company 
will  spend  $40,000  on  new  machinery  to  he  installed  in  the  power  lunise  in 
Duluth. 

KANSAS  CITY,  MO. — The  City  Council  of  Kansas  City,  Kan.,  has  passed 
an  ordinance  granting  the  Metropolitan  Street  Railway  Company  llie  right 
of  way  across  the  James  Street  viaduct  for  the  stock  yards  line,  for  which 
the  company  is  to  rebuild  the  Seventh  Street  Viaduct.  The  viaduct  is 
across  the  Union  Pacific  and  Missouri  Pacific  tracks,  a  concession  which  ilie 
Metropolitan  has  been  endeavoring  to  secure   for  some  time. 

TRENTON,  N.  J. — The  Trenton  Street  Railway  Companv  has  decided  to 
make  an  important  extension,  the  building  of  a  second  route  to  Cadwalader 
Park.  This  will  give  electric  railway  facilities  to  a  desirable  portion  of  the 
town   which   is  but   sparsely  settled. 

TRENTON,  .\".  J.— A  map  has  been  I'lled  with  the  Secretary  of  Stale  by 
the  Burlington  &  Mount  Holly  Railroad  Company,  covering  the  route  of  a 
proposeti  line  from  Morrisvillc  into  Trenton,  to  connect  with  the  line  of  the 
Camden  &  Trenton  Company,  the  connection  to  be  made  at  Bridge  and 
Union  Streets,  and  from  that  point  over  Union  and  South  Warren  Streets  to 
the  center  of  town.  No  papers  were  filed  with  the  map,  but  it  is  generally 
understood  that  the  company  is  the  Pennsylvania  Railroad,  which  was  formed 
two  years  ago  to  equip  with  electricity  the  Pennsylvania's  branch  lines  in 
Burlington   County. 

SYRACUSE,  N.  Y.— It  is  stated  that  the  Auburn  &  Syracuse  Electric 
Railroad  Company  has  decided  to  proceed  at  once  with  the  work  of  double 
tracking  its  road  as  far  as  Mauellers. 

ITHACA,  N.  Y. — The  Ithaca-Horscheads  Electric  Railway  Company  will 
soon  file  letters  of  incorporation  at  Albany.  The  capitalists  interested  in  the 
road  are  W.  II.  McFarland,  of  Toledo,  and  M.  D.  Baly,  of  the  Stamlard 
Oil    Company,    ot    Cleveland.      The    company    has    been    able    to    extend    the 


originally  proposed  line  from  Horseheads  over  Grand  Central  Avenue  to 
Elmira  Heights,  and  thence  over  private  right  of  way  into  Elmira.  The  road 
will  extend  to  Enfield  Glen,  through  Newfield,  Pony  Hollow  and  Alpine, 
where  the  power  house  is  to  be  built,  to  Odessa  and  to  Horseheads.  It  is 
proposed  to  lay  a  double-track  system  from  Ithaca  to  Newfield.  The  entire 
length  of  the  line  will  be  59  miles.  The  Chemung  River  will  be  crossed  at 
Big  Flats  by  a  350-foot  span. 

GREENSBORO,  N.  C— The  Greensboro,  N.  C,  Street  Railway  Company  may 
extend  its  lines  to  one  or  more  neighboring  towns.  The  legislature  has  granted 
a  charter  to  the  company   for  extensions  to  High  Point  and   Winston-Salem. 

MARION,  OHIO.— The  Columbus,  Delaware  &  Marion  Railway  Company 
has  completed  its  line  into  Marion,  and  cars  are  now  running  in  regular 
service   between   Columbus   and   Marion. 

COLUMBUS,'  OHIO.— W.  H.  Luchtenberg,  contractor  for  the  Columbus, 
Marysville  &  Bellefontaine  Railway,  states  that  actual  construction  work  on 
the  line  will  start  within  forty  days.  Practically  all  the  right  of  way  has  been 
secured. 

ZANESVILLE,  OHIO.— The  Southern  Ohio  Railway,  Light  &  Power 
Company  has  been  incorporated  by  M.  H.  Hissey  and  others.  Temporary 
capital  stock  is  $10,000.  It  is  proposed  to  build  an  electric  railway  from 
Zanesville   to  Roseville,   Crooksville,   Sayre  and  New   Lexington. 

Ll.MA,  OHIO.— The  annual  meeting  of  the  stockholders  of  the  Western 
Ohio  Railway  was  held  recently,  and  the  following  officers  were  re-elected: 
A.  E.  Akins,  President;  L.  J.  Wolf  and  J.  R.  Nutt,  vice-presidents;  M.  J. 
Mandelbaum,  treasurer;  H.  C.  Lang,  secretary,  and  F.  D.  Carpenter,  general 
manager. 

CINCINNATI,  OHIO. — It  is  announced  that  the  Interurban  Railway  & 
Terminal  Company  is  planning  to  extend  its  Rapid  Railway  from  Lebanon 
to  Xenia.  In  connection  with  the  Springfield  &  Xcnia  Railway,  already  in 
operation,  this  would  form  a  new  through  system  between  Cincinnati  and 
Springfield. 

CLEVELAND,  OHIO. — Property  owners  on  West  Madison  Avenue,  in 
Lakewood,  have  signed  a  petition  which  will  be  presented  to  the  Lakewood 
Council,  requesting  them  to  give  a  franchise  to  the  Cleveland  Electric  Rail- 
way to  lun  to  Rocky  River  out  West  Madison  Avenue.  K.  B.  .Martinetz,  who 
is  one  of  those  interested  in  getting  signatures  to  the  petition,  stated  that  the 
railroad  committee  had  promised,  if  a  twenty-five-year  franchise  is  obtained 
from  the  Lakewood  Council,  to  extend  the  road  out  that  way  inside  of  two 
years. 

PHILADELPHIA,  FA.— The  Northern  Street  Railway  Company  has  been 
incorporated  to  build  five  miles  of  electric  railway  in  Beaver  County.  William 
Redwood    Wright,   of  Philadelphia,    Pa.,    is   president   of   the   company. 

PHILADELPHIA,  PA.-  The  Germantown  &  Chestnut  Hill  Belt  Line  Rail- 
way has  been  incorporated  to  build  an  electric  railway  at  Germantown.  F.  C. 
Ebcrhardt,  John   McConley   and   W.    B.   Eltonhead,   Germantown,  are  interested 

JOHNSTOWN,  PA.— The  Johnstown,  Woodvale  Heights  &  Conemaugh 
Street  Railway  Company  has  been  incorporated  to  build  a  four-mile  electric 
railway  here.  The  company  is  capitalized  at  $30,000,  and  the  president  is 
Joseph   H.    Berlin,   of  Johnstown. 

DOYLESTOWN,  PA. — Plans  are  progressing  for  the  extension  of  the  New- 
Jersey  &  Pennsylvania  Traction  Company's  lines  now  running  from  Newtown 
to  Trenton,  and  from  Newtown  to  Willow  Grove.  It  is  thought  the  road  will 
be  in  operation  within  a  year. 

D.'\RBY.  PA. — The  Philadelphia,  Morton  &  Swarthmore  Street  Railway 
Company  is  making  rapid  progress  with  its  extension  into  Darby.  The  work 
of  building  the  bridge  over  Darby  Creek  has  been  commenced,  and  tracks 
have  been   laid   across    Springfield   Avenue   in    the   borough. 

CLARKSVILLE,  TENN.— The  Clarksville  Street  Railway  Company  will, 
it  is  reported,  build  an  e.xtension  to  Dunbar's  Cave,  three  miles,  and  possibly 
other  extensions  will  he  built  to  .\ew  Providence  and  through  South  Clarks- 
ville. 

SALT  LAKE  CITY.  UT.AH.— T.  P.  Steffey,  Milando  Pratt  and  F.  M. 
Lyman,  Jr.,  have  applied  for  a  franchise  to  build  an  electric  railway  through 
the  county.  It  is  proposed  by  them  to  build  an  electric  railway  from  Spring- 
ville  to  Logan  via  Provo,  Salt  Lake  and  Brigham.  The  promoters  have  already 
secured  a  franchise  in  Utah  County,  and  will  apply  for  the  same  rights  in 
Davis  and  Weber  counties  at  once.  They  have  petitioned  the  City  Council  of 
Salt  Lake  City  for  a  similar  grant  through  the  metropolis,  but  no  action  has  yet 
been  taken  on  the  matter  by  that  body.  It  is  understood  that  United  States 
Senator  Smoot,  State  Senator  C.  E.  Loose  and  others,  with  the  Telluride 
Power   Company,  arc  behind  the  project. 

RICHMOND,  VA. — It  has  been  definitely  decided  to  e.xtend  the  Seven 
Pines  line  of  the  Virginia  Passenger  &  Power  Company  to  Mcchanicsville, 
which  is  ten  miles  beyond  the  present  terminus  of  the  line. 

JANESVILLE,  WIS. — The  Janesville  Traction  Company  announces  that  it 
will  not  build  the  proposed  $1,000,000  line  from  Janesville  to  Madison,  owing 
to  the  clause  in  the  franchise  which  makes  its  life  thirty-five  years  instead  of 
fifty  years. 

MADISON,  WIS.— The  Chicago  &  Northwestern  Lakes  Electric  Railwaj 
Company,  which  proposes  to  build  an  electric  railway  from  Chicago  to  Kil- 
burn  City,  has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The 
capital  stock  is  $50,000.  The  incorporators  are  Alexander  Clark,  Charles  S. 
Mcllvain,  Samuel  M.  Hamilton,  of  Chicago;  Fred  Kull.  E.  P.  Wheeler,  of 
Lake  Geneva. 

GUELPH,  ONT.-  On  September  ->8  the  ratepayers  of  Guelph  will  vote  on  a 
by-law  to  purchase  the  Guelph  Street  Railway.  The  price  agreed  upon  is 
$78,000,  of  which  $30,000  is  to  be  in  cash,  $48,000  representing  the  bonded 
debt.      The   road  originally  cost  $100,000. 
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NliW  INDUSTRI.-M.  COMPANIHS. 

nil     IIIKMI'SON    KI.KCTRIC   fDMlWNY.  of   Si.    I'niil.   .Mini...   1 rn, 

iiicorijorulril  »iili  n  inpitul  «i,.ik  of  Jjs.oi.o.  The  namr»  i.f  ilir  iiu'<ir|i<>rnti>rii 
arc  I'raiik  II.  rh»iii|.».ii.  .,(  Si.  I'iml,  unci  Williani  (J.  <;onl<in,  uf  .Siillwnlcr. 
TIIK  KK.VK.'sT  .1.  W  II.I.I.S  lO.Ml'.WV  |„„  |,rrii  iiu<.r|H.rnlr.|  iii  Nrw  Vi.rk 
10  iiiiiniifui'lurr  iiiiloiiiiihilr  vrliiclm.  llir  iiiinlul  nlmk  lo  $75,1100.  Tlir  incor 
IHiritlom  arc  Kriirnl  J.  Willin.  Kayiiioiul  CoK-  mu\  W  .  K.  linker,  nil  of  New 
York    Cily. 

TIIK  lU'NhV  i;i.l.(TUUAI.  .SII'I'I.V  (d.MI'.WV  |„„  Micreilcl  lo  ilir 
llll*in^■.^  ..f  Ilir  lUiiidv  Klrrlricnl  ('on»lriicti«M  I'oiiipiiny,  of  IlinRlmnilon,  N. 
Y.  Mr.  A.  II.  ShnlTrr  niul  I,.  II.  Krwiii  iirc  al  Ilir  lira.l  nf  llii-  liii«inr««.  Mr. 
Krwin    liriii|{    inniiiiKrr 

TIIK  IK.\\\  |-()KIIS\  II.I.K  KI.KlIKU  ((>M1■\^^  |,;„  |„.,„  .,rKan.«-.l  in 
CrnwforiNville.  Iii.l.,  to  luiilil  tlynainon.  lraiM(oiimT«.  arc  lampn.  ^witchlioiiriU 
ami  (jnirial  rU->lrical  n|>|>liaiu'r!i.  Tin-  ca|iil»l  slock  is  $,i».ooo.  of  wliioli  Ijj.ooo 
lias  l.ren  paiil  up.  llic  olVni-rs  arc;  I'rcsiilcnt.  \\'.>  \\  llulrl;  vicc-|>rcsiilrnl, 
11.  W.  (Irnliaiiii;  secretary,  C.co.  H.  l.iickcit;  treasurer,  Hal  McClaiiirocli ;  gcii 
cral    inaiiaKcr,    O.    l".    Irwin. 
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.r.    B.     .MC  CALL. 


.\IU.    J.     n.     .\lcl-.\l.l..      \\c    arc    Kla.l 

tl.i  present  liercuith  the  portrait  of 
.\Ir.  McCall,  who  has  just  liecn  elccleil 
l>resiilenl  of  the  .Association  of  Kdisop 
llhiniinating  Companies,  and  to  adil  a 
little  tiioRraphical  ilata.  Joseph  Itenja- 
mill  McCall  was  horn  in  New  York  City 
111  the  year  i86q.  hot  his  parents  short- 
h  afterwards  moved  to  IMiilailelpliia. 
lie  hei!an  Lis  husiness  career  in  1885 
m  the  office  of  Kufns  K.  .Shaplcy,  at 
lorneyatlaw,  early  attractinj!  the  at- 
tuition  of  Messrs  \V.  I,.  KIkins  and 
.M.irtin  Maloncy,  of  the  Elkins  Oolaii 
\\  idener  syndicate:  the  result  being  that 
lie  accepted  a  position  as  stcnOKraplur 
in  llicir  Pennsylvania  (Ilohe  Gas  I-i^lit 
enterprise  for  constructinu  Ras  works- 
and  najihtlia  street  lightin);.  and  soon 
rose  to  the  position  of  secretary.  In 
1895  the  Pennsylvania  Heat.  Light  & 
Power  Company  was  formed  hy  Mr.  El- 
kins  and  .Mr.  Maloncy  with  Mr.  McCall  as  secretary  and  treasurer.  In  1898 
the  Pennsylvania  Manufacturing,  Light  &  Power  Company  was  organized  with 
.Mr.  McCall  as  presi«lent,  and  he  accepted  the  same  position  with  the  Philadelphia 
KIcclric  Company,  the  present  parent  holding  security  company  when  it  was 
formed  in  i8gQ.  The  remarkable  success  achieved  by  these  companies  in  the 
electric  light  field  of  Philadelphia  speaks  volumes  for  the  able  management 
of  Mr.  McCall.  His  judgment,  business  intuition  and  executive  ability  arc  of 
a  high  order,  and  his  charming  and  democratic  manner  insures  pleasant  rela- 
tions with  all,  high  or  low,  with  whom  he  comes  in  contact.  Thus  far  he  has 
ileclined  to  take  part  in  any  outside  enterprise,  devoting  his  entire  time  and 
attention    to   the   building    up   of  a   great   electric   light   property. 

M  K.  W.  R.  C'ORSOX.  consulting  engineer,  lias  removed  his  offices  in 
Hartford,  Conn.,  to  Room  \o.  724  in  the  Connecticut  Mutual  Life  Insurance 
lUiilding.    Main    an<l    Pearl    Streets. 

MR.  I".  \'.  L.  TCR.XER  has  resigned  as  general  manager  of  the  Cuyahoga 
Telephone  Company.  Cleveland,  Ohio,  and  O.  F.  French,  assistant  chief  engi- 
neer of  the  Fetleral  Telephone  Company,  has  been  appointed  acting  manager. 

MR.  T.  H.  ORKDEX  has  resigned  the  managership  of  the  Cape  Breton 
Electric  Company,  Ltd..  which  operates  the  Sydney  and  Glace  Bay  Railway 
and    supplies  power  and   lighting   current    to    Sydney,    C.    B. 

MR.  II.  II.  HUNT,  manager  of  the  Tampa,  Fla.,  Electric  Company,  ha^ 
been  called  to  .Stone  and  Webster's  home  office  in  Boston  to  take  charge  of 
their  southeastern  group  of  properties  as  district  manager.  G.  H.  Wells  has 
succeedetl    Mr.    Hunt    at   Tampa. 

MR.  GR.VNUERRV  J.XCKSOX,  of  the  tirm  of  Jackson  &  Omberg,  consulting 
engineers.  Memphis.  Tenn.,  has  recently  accepted  a  professorship  in  the  en- 
gineering departinent  of  the  Vanderbilt  University,  Nashville,  Tcnn.,  where 
he   should    now   be  addressed. 

MR.  W.  J.  H.-\MMER  has  just  recovered  from  a  serious  three  weeks'  ill- 
ness, brought  on  by  his  recent  unremitting  experiments  with  radium  that  have 
attracted  so  much  attention.  Mr.  Hammer  attributes  his  indisposition,  however, 
rather  to  the  work   than  the  curious  effects  of   radium. 

.MR.  \V.  J.  SPLATT.  of  Splatt,  Wall  &  Company,  Perth,  Western  Australia, 
is  in  this  country  for  a  short  visit.  Mr.  Splatt's  firm,  which  is  the  leading 
electrical  house  in  West  .\ustralia,  has  made  a  specialty  of  introducing  Amer- 
ican  electrical   machinery   and   appliances   in  that   section    of  the   world. 

SCHEIBLE-LEARY — Announcement  is  made  of  the  marriage  in  Chicago 
of  Miss  Anna  M.  Leary  to  Mr.  -Mbert  Scheible,  who  has  for  so  many 
years  past  tieen  actively  connected  with  electrical  interests  in  that  city.  The 
happy  pair  have  the  hearty  congratulations  and  good  wishes  of  a  host  of  friends. 

MR.  M.  R.  Mc.-\DOO.  president  of  the  Compania  Mexicana  de  Traccion 
(Mexican  Traction  Company),  is  at  present  in  New  York  to  confer  with  the 
American    directors    of    the    company    regarding    contracts,    etc.,    at    the    offices 


of  W,  G.  McAiliMi,  II,  W«ll  Sirrrl.  lie  rrliirnii  to  .Mexico  City  early  in 
Delolirr. 

.Ml<  I'KK.STII.N  I'L.XYKK  liaa  lirrn  uppoinlril  »ii|>rrinlciiilrnl  i>(  llu-  Itrock 
tioi  KdiaoM  ('oin|iuiiy,  11  Mu«iuirhuiirlta  rlrclrir  liihliiiK  orKanKiilioii  iimlrr  Ilir 
nuiiaHritiriit  of  Stmir  niiil  \\  rlmtrr.  .Mr.  Player  ia  n  foriiirr  rrniilriii  ..f  Wor- 
iralri,  Mttnt.,  a  i("i<l<i«lr  ■•(  llnrvnril  and  the  ,Ma»acliu>rll>  liialiiiiir  of 
reehiiolouy,  and  »a«  (or  ■.onir  linir  with  the  Wnlkrr  Company  of  I  b-vrUnd 
lirforr  uoinii   In   lloiilon. 

I>K.  I.  N.  T.\Yl.m<  linn  Iwrn  appomieil  to  the  iliair  of  electrical  miiinrer 
inu  ul  the  Wcnlrrn  I'nivrrdty  of  I'rnnnylvnnin.  Dr.  Taylor  wa»  formerly  one 
of  the  facility  of  Syrociiw  I'niveraily,  and  recently  pnancd  a  year  111  rr<rareh 
work  in  lirrmany.  .\  «tudy  in  electrical  diitcliarHeii  allracted  miuh  ;illenlMMi 
from  (Irrnwin  aiilhoritirii,  and  will  probably  l>r  coiilinunl  in  lhi>  country  iiniirr 
llir   aiiapicra  of   the  I'ariiegir    InNtitution    at    WaHliington. 

.MK.    .\.    I      W.M.I.,  ..(   the   law    firm   of    N'reilenlicrgh,    Wall    &    N'aii    Winkle. 

■  if  .Icraey  I  iiy,  lia>  been  elected  president,  and  Mamhnll  \'an  Winkle,  of  the 
^anle  lirni,  viccpre»idenl  of  (he  lluilnon  ami  Manhattan  Railroad  Company, 
iiicorporatril  to  build  ami  uperale  n  tunnel  from  Jer»ey  City  to  (  ortlandl 
Sirrcl,  .New  ^■ork  City.  .Mr.  N'redenbergh  ia  of  coun«rl  to  the  I'ennaylvania 
Uailroail    in    .New    Jrr..c> ,    which   i«   inlercHte'l   in   the   tunnel   |>rojecl. 

.\l  l<  UKVNdl.l)  J.WNKY  haH  resigned  the  kupcrintcndency  of  the  Locot 
inuliile  works  al  Bridgeport,  Conn.,  to  accc|it  the  poaition  as  manager  of  Ihe 
l-;diai.n    Storage     llattery    works    al    Glen    Ridge    and    .Silver    Lake,    .X.    ).      The 

■  inployees  of  the  l^icomobile  Company  expressed  their  a|iprecialioii  of  Mr. 
.laniicy's  services  and  Ihe  high  esteem  in  which  he  is  held  by  hia  aawiciales 
by  [.resenting  him  with  an  elegant  tea  service  and  a  lieauliful 'water  color. 
The    best    wishes    of    his   many    friends    go    with    him    in    his    new    position. 

MR  III  (.11  1.,  ((Kll'l'^k,  some  time  hydraulic  enginc-er  of  Ihe  Stilwrll- 
liieice  S;  .Smith  \aile  (  ompany,  and  now  chief  engineer  of  the  Mexico  Klectric 
Light  &  Power  Company,  which  is  buililing  an  hydraulic  plant  al  Xecaxa  with 
an  initial  capacity  of  43,000-hp  to  generate  current  in  the  first  instance  for 
tran.sniissioji  go  miles  to  Mexico  City,  has  left  for  Mexico  after  a  short  visit 
to  New  ^■ork.  .\s  already  mentioned  in  these  columns  the  turbines  have  been 
ordered  abroad  and  it  is  very  probable  that  the  generators  will  also  be  luiill  in 
1-airope. 

MR.  I.Ol'LS  SI.MPSO.X.  of  Ottawa.  Ont.,  has  recently  visited  the  L'nite<I  Stales 
lor  the  purpose  of  investigating  the  merits  of  the  different  electrical  furnaces. 
He  is  confitient  that  the  electrical  reduction  of  iron  ores,  and  their  conversion 
into  steel,  is  a  commercial  possibility  under  the  conditions  which  exist  in  Ihe 
Ottawa  valley  and  near  the  city  of  Ottawa.  The  difficulty  seems  to  l)e  only 
in  the  ctdlectit>i)  of  sufficient  data  in  order  to  decide  which  of  the  several 
ditTerent  furnaces  and  processes  are  the  best  to  adopt.  Mr.  Simpson  is  con- 
tinuing his  invesitgations  with  a  view  of  utilizing  some  of  the  immense  water 
power   at   the    Chats   Falls,   within    twenty   miles  of    the   city   of   Ottawa,    for    the 

purpose  of   proilucing  iron   and   steel. 
/ 

.\LLIS-C  H.M.MERS  PERSOXXEL.— .\ccording  to  advices  from  Milwaukee 
important  changes  have  been  announced  in  the  officials  of  the  Allis-Chalmers 
Company  and  others  arc  still  to  be  made.  Probably  the  most  important  change 
is  the  coming  appointment  of  G.  O.  Dixon,  of  Scranton,  Pa.,  as  general  man- 
ager of  all  the  plants.  Air.  Dixon  was  formerly  at  the  head  of  the  Scranton 
Company,  which  became  a  part  of  the  engine-building  consolidation.  David 
Ilarlowe,  of  Milwaukee,  formerly  superintendent  of  the  Clinton  Street  works 
of  the  E.  P.  Allis  Comi)any  of  Milwaukee  has  been  named  as  general  transfer 
manager  of  Hie  company,  with  authority  at  every  plant.  William  P.  Harper, 
assistant  purchasing  agent  of  the  company,  has  been  promoted  to  general 
purchasing  agent.  This  position  has  been  held  by  II.  F.  Young  of  the 
Gales    works. 

MR.  G.  M.\RC().\I.  who  has  been  working  at  wireless  telegraphy  at  Glace 
Bay,  X.  S.,  is  to  sail  for  England  on  the  Liicaiiia,  on  October  3,  from  New- 
York,  where  he  will  do  some  more  experimental  work.  He  is  quoted  as 
saying:  "The  new  improvements  will  necessitate  some  changes,  but  whether 
they  will  eventually  do  away  with  the  tower  system  I  am  not  prepared  to  say. 
The  improvements  will  be  distinctly  for  the  better  in  speed  and  accuracy. 
My  new  inventions  will  mean  big  improvements  in  the  whole  system  of  wire- 
less telegraphy.  Upon  my  arrival  in  England  similar  improvements  will  be 
installed  in  the  station  there,  and  if  my  anticipations  are  realized,  as  I  feel 
certain  they  will  be,  the  inauguration  of  wireless  telegraphy  for  commercial 
purposes  will  fcdlow  very  shortly  afterward.  My  experiments  on  the  Lucania 
will  be  conducted  with  Table  Head  in  particular,  carrying  on  the  work  until 
the   English   coast   is   reached." 

MR.  LOLIS  DE  GOLL,  president  of  the  Rowland  Telegraiihic  Comiiany,  of 
Baltimore,  who  has  been  abroad  for  the  last  six  months  on  business  connected 
with  the  introduction  of  the  company's  system,  which  is  the  invention  of  the 
late  Professor  Rowland,  of  the  Johns  Hopkins  University,  has  returned  home 
from  his  travels,  greatly  encouraged  by  his  Euro|>ean  experiences.  Mr.  De 
Goll  spent  his  time  principally  on  the  Continent,  and  visited  a  number  of  coun- 
tries in  the  interest  of  his  company.  He  also  attended  the  sessions  of  the 
International  Telegraphic  Congress,  which  was  held  in  London  last  May.  Mr. 
De  Goll  will  remain  in  Baltimore  for  a  while,  but  expects  to  return  to  Italy 
after  some  weeks  in  connection  with  the  further  introduction  of  the  Rowland 
system  in  that  country.  The  apparatus  installed  in  Italy  is  now  working  on  the 
line  between  Rome  and  Naples  under  the  conditions  of  actual  service,  and  has 
for  about  three  months  past  been  sending  messages  from  10  o'clock  in  the 
morning  to  10  o'clock  at  night  daily.  The  number  of  messages  being  handled 
is  more  than  double  that  stipulated  in  the  contract.  At  the  time  of  the  death 
of  His  Holiness  Pope  Leo  XIII,  the  extraordinary  pressure  of  business  on  this 
line   was   handled   almost  entirely   by   the   Rowland   installation. 
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EXHAUST  HEADS  IN  UTAH.— The  plant  of  the  Utah  Light  &  Power 
Co.,  Salt  Lake  City,  has  just  been  cquipptil  with  nurt  exhaust  heads  by  ibc 
liiirt    Mfg.    Co.,    Akron,   Ohio. 

THE  NEUNST  LAMI"  COMl'.\N'Y,  of  IMttsburg,  has  recently  established  an 
agency  for  the  sale  of  .\ernst  lamps  and  supplies  with  the  VV.  G.  Nage!  Com- 
pany, Toledo,  Ohio,  this  company  having,  for  several  years,  acted  as  selling 
agent   for  the  Westinghouse   Electric  &  Mfg.   Coni|)any. 

■SOLDEUIXC  SENSE,"  is  the  pithy  title  of  a  iiithy  little  ]iamphlet  issued 
by  the  L.  1!.  .\llen  Company,  of  Chicago,  in  reganl  to  the  merits  of  its 
.\llen  sohlering  sticks  about  which  a  good  deal  of  information  is  given  in 
brief  form  for  the  benefit  of  electrical  workers  of  all  kinds.  The  Allen  solder- 
ing  i>aste   is   in    big  j)opular  demand. 

CROCKER-WHEELEK  COMl'ANV,  of  .\mpcrc.  N.  J.,  has  issued  a  very 
neat  and  arti.stic  bulletin  in  regar<l  to  its  railway  generators.  It  is  a  quarto 
pamphlet  on  deckle  edge  embossed  cover,  with  a  photo  print  of  one  of  its 
generators  tii>ped  on  the  first  outside  cover  page.  The  contents  are  illustra- 
tions of  the  niacliine  in  detail,  with  a  brief  specification  of  the  features  of 
each   part. 

CIRCUIT  IiRE.\KERS.  In  an  attractively  designed  catalogue  (No.  6005) 
the  Western  Electric  Company  describes  its  automatic  circuit  breakers  for  direct 
current.  In  the  construction  of  these  circuit  breakers  ample  copper  is  pro- 
vided in  the  himinated  bruslies  and  in  the  coils,  and  in  their  design  the  three 
jtrincipal  features  aimed  at  are  reliabilty,  simplicity  and  strength.  The  cat- 
alogue is  well  illustrated  with  half-tone  views  and  diagrams,  the  latter  giving 
the  dimensions  and  other  data  of  breakers  of  different  capacities  and  types. 
Price   lists,   code   words,   etc.,   arc  tabulated. 

EXI'ENSIX'E  EEKD-WATER. — Owing  to  the  absence  of  any  water  supply 
in  the  gold  mining  regions  of  West  Australia,  all  water  used  was  formerly 
shii)i)ed  l)y  rail  from  near  the  coast,  several  hundred  miles  distant.  An  elec- 
tric lighting  and  pi>wer  plant  in  the  mining  country  formerly  paid  $1.80  per 
hundred  gallons,  though  at  one  time  the  price  was  as  high  as  $7.00  for  that 
quantity.  At  prtsent  water  is  ]nimped  through  a  pipe  line  nearly  200  miles 
long  by  a  Worthington  piuniMnj;  plant,  .-it  the  coast,  and  is  sold  at  the  rate 
of  $1.80   per    1,000   gallons. 

ARCTIC  SPORTS  I.\  SLM.M  ER.  -The  North  IClectric  Company  lield  a 
tield  day  and  picnic  at  Silver  Lake,  thirty-five  miles  south  of  Cleveland,  on 
Saturday.  September  iS.  The  programme  received  indicates  that  however  chilly 
the  participants  may  have  been  on  arrival,  they  had  a  very  warm  time  subse- 
quently. .\  long  programme  of  athletic  sports  was  carried  out  most  success- 
fully, and  Mr.  F.  !•".  Saj.p  officiated  as  starter.  The  identity  of  the  umpire 
remains  concealed,  but  as  he  was  as  big  as  a  house,  it  is  believed  he  escaped  with 
bis  life.  The  thrilling  baseball  game  was  won  by  the  Polar  Bears  over  the  North 
Stars  witii  a  score  of  7  to  j.     Mr.   W.   North  cai>tained  the  winning  team.      The 


prize  is  a  permanent  challenge  trophy  silver  cup,  which  will  be  played  for  by 
the  teams  of  this  prosperous  telephone  manufacturing  concern  each  year.  The 
party  went  and  returned  in  a  special  train  of  ten  coaches.  Many  of  the  com- 
petitions were  open  to  and  were  won  by  ladies. 

"EXIDE  B.VTTERY."— This  well-known  battery  is  so  extensively  used  that 
the  Electric  Storage  Hattery  Company  has  very  wisely  issued  a  32-page  pamph- 
let containing  rules  for  the  care  of  the  battery.  By  strictly  following  the  rules 
laid  down  the  best  possible  results  will  be  obtained  from  the  battery.  The  in- 
formation contained  will  be  found  very  useful  indeed  to  those  having 
charge  of  this  type  of  battery.  Two  tables  show  the  rate  of  charging  and  the 
voltages  when  charging.  .\n  important  part  of  the  text  matter  is  that  relating 
to  automobile  batteries.  Full  directions  are  given  for  charging  them;  rcmov 
ing  them  from  vehicles,  and  for  putting  them  out  of  commission.  The  general 
rules  for  the  proper  care  of  a  battery  are  very  carefully  drawn  up  and  com- 
plete and  are  the  result  of  many  years  experience  and  observation.  The  last 
nine  pages  of  the  pamphlet  contain  illustrations  of  the  plates,  separately  and  in 
groups,  and  of  assembled   cells,   besides  detail   parts. 

A  PERPETUALLY  UP-TO-DATE  CATALOGUE.— The  F.  Bissell  Com- 
pany, Toledo,  Ohio,  has  made  a  new  departure  in  catalogue-making.  Its  latest 
catalogue  is  of  the  "loose-sheet"  style,  which,  permits  the  addition  of  the  com- 
I.any's  new  bulletins  and  price-lists  as  they  are  received,  and  the  removal 
of  obsolete  ones.  The  bulletins  just  put  out  in  this  form  are  bound  in  a  sub- 
stantial temporary  binder  of  excellent  design.  When  bound  in  this  way 
the  bulletins  are  as  firmly  secured  and  as  readily  handled  as  if  they  were 
bound  in  book  form  after  the  conventional  style.  The  bulletins  cover  every- 
thing dealt  in  by  the  company.  It  handles  electrical  supplies  and  machinery  in 
general,  including  ajiparatus  and  supplies  for  lighting,  power,  railways,  tel- 
ephones, dynamos,  motors,  switchboards,  etc.  The  catalogue  is  very  complete 
and  nothing  in  the  different  lines  seems  to  have  been  omitted  in  the  make  up. 
.Mi  the  goods  listed  are  illustrated,  and  a  telegraph  code  enables  the  pur- 
chaser to  indicate  by  this  means  any  particular  article.  This  form  of  catalogue 
will   no  doubt  be   received  with  satisfaction  by   the  trade. 

.\  WIRELESS  nEMONSTR.\TIO.\.— The  skepticism  of  which  many  hun- 
dreds of  people  had  in  regard  to  the  commercial  wireless  telegraph'  theme  took 
rtigbt  when  they  were  invited  to  send  messages  from  the  Thos.  E.  Clark  Com- 
pany's two  stations  located  in  Pontiac  at  the  Michigan  State  Agricultural 
Association  grounds.  Hundreds  of  messages  were  sent  and  received  without 
one  mistake.  It  proved  to  be  one  of  the  greatest  attractions  at  the  successful 
State  Fair.  The  company  holds  a  copy  of  all  messages  sent  and  received  and 
the  signatures  of  some  of  the  most  prominent  men  in  Michigan  and  other 
states  can  be  seen  on  the  telegrapii  blanks  Many  complimentary  remarks  as 
well  as  good  wishes  were  showered  upon  the  operators.  Any  one  desiring  an 
article  on  "Space  Telegraphing"  or  a  description  of  this  Company's  instru- 
ments will  be  supplied  by  sending  stamp  to  its  general  office,  71  Michigan 
.\ve.,  Detroit,  Mich.  This  company  is  also  manufacturing  a  special  wireless 
spark  coil  for  automobiles,  gas  and  gasoline  engines,  together  with  X-ray  coils, 
.'ind  all  lines  of  electrical  specialties. 


UNiTi-:ii  sr.\ii;s  i'.\ti:\  is  issri:i)  si- ri  i-..mlikr  15,  .yu.t. 

[Conducted   by   Wm.    A.    Roscnbauni,    Patent    .\ltcjrney,    140    Nassau    St..    .\.    Y'.] 

738,193.  TROLLEY  POLE  OF  ELECTRIC  TRAM  C.\RS  OR  THE  LIKE; 
Carl  R.  F.  Ilommel  and  Reinholdt  J.  Hommel,  Fredericksbcrg,  Copen- 
hagen, Denmark.  App.  filed  Jan.  15.  1903.  The  rise  of  the  trolley  above 
the  wire  trips  a   dog  and  releases  a  spring  which   retracts  the  trolley   pole. 

738,747.  BRUSH  HOLDER  FOR  DYN.AMO  ELECTRIC  MACIIIXES;  Harry 
M.  .'\cly,  Pittslichl,  Mass.  .\pp.  tiled  .Ian.  31.  i9"3-  I'he  upper  part  of 
the  holder  is  pivoted  to  the  lower  part  and  contains  the  spring  and  the 
adjusting  devices  therefor,  so  that  when  the  brush  is  to  be  removed,  the 
upper  jiart  can  be  tipped  back  to  allow  it  to  come  without  altering  the 
spring   adjustment. 

73,S.752.  ELECTRIC  SWITCH;  Alkn  II.  Babcock,  Oakland,  Cal.  Ap;..  tiled 
March  23.  1903.  .'\  field  switch  havnig  one  position  of  the  switch  blade 
for  starting,  a  second  position  for  running  and  a  third  position  for  dis- 
charging the  field   current. 

738,782.  DYN.^MO  ELECTRIC  ,M.\CinNE;  Edgar  A.  Edwards,  Cincinnati, 
Ohio.  .\pp.  filed  Dec.  9,  igoi.  That  portion  of  the  casing  covering  the 
commutator  is  hinged  and  provided  with  a  handle  so  that  it  can  be  easily 
opened. 

MANHOLE  TER.MIX.M.  FOR  CONDUIT  SECTIONS;  Guy  M. 
Gest.  Cincinnati.  Ohio.  .\pp.  filed  Jan.  23,  1903.  .\n  outwardly  curved 
or  flaring  flange  made  in  sections  and  adapted  to  fit  around  the  end  of 
the  conduit  anil  held  in  place  by  the  machinery   of  the  manhole. 

738,801.  ELECTR<)M.\GNET;  Carl  M.  Hednian.  Chicago,  III.  App.  filed 
Jan.  2.  1902.  To  obtain  an  adjustment  of  the  stroke  of  the  armature 
without  bodily  adjusting  the  armature  itself,  a  screw  is  fixed  in  the  arma- 
ture opposite  the  pole  piece  and  is  adjustable  to  limit  against  the  pole  piece. 

738,803.  THERMAL  CUT  OUT  OR  CIRCUIT  CHA.N'CiER;  Gustavus  E. 
Hogluiid,  Chicago.  111.  .\pp.  filed  July  1.  1902.  .\  beating  coil  surroiuKN 
a  fusible  conductor  at  the  point  where  the  fuse  is  weakest  to  concentrate 
the  heat    at   that  point. 

738,824.  ELECTRIC  LOCK;  William  MacMillan.  New  York.  .\.  Y.  Api). 
filed  Inly  29.  1902.  .\n  electromagnet  is  arranged  inside  of  the  lock 
and  retains  the  bolt  until  it  has  been  energized. 
.862.  INSULATED  JOINT  FOR  RAILROAD  RAIL  SECTUJNS;  George 
.\.  Weber.  New  York,  .N.  Y.  App.  filed  Sept.  20,  1902.  Details. 
864.  TR-\NSFORMER:  Roy  R.  Wiley,  St.  Catharines.  Canada.  .\pp.  file<l 
Ian.  24,  1903.  The  windings  are  made  in  sections  and  strung  upon 
a  core  in  inclined  |iosition  with  respect  to  each  other  to  afford  heat- 
radiating  surfaces  between  them  of  such  shape  as  10  uniformly  cool  the 
ajiparatus. 

ELEt  TRIC     Ki:GUL.\rOR;    (iilbert    Wright    and    Harry    M.    Aely, 


-38,7?2, 


738 
738 


738.870 


Pittsfield.    .Mass.      .\pp.    filed    Jan.    31.    1903-      -'\   pivoted    arm    carries   con- 
tacts   at    each    end    ad.ipted    to    engage    with 


set   of    fixed    resistance    ter- 


iiiinais,  one  end  oi  the  arm  only  engagiiie  the  terimnals  at  the  same  time. 
.\  reversing  switch  is  actuated  when  a  different  end  of  the  arm  is  presented 
to    the    terminals. 

738,871.  SPEED  REGULATING  DEVICE;  Magnus  W.  Alexander,  Lynn, 
Slass.  .^pp.  filed  June  5,  1903.  The  armature  shaft  drives  an  oil  pump 
in  which  the  mo\-ement  of  the  liquid  is  more  or  less  throttled.  A  va- 
riation of  speed  alters  the  pressure  on  the  lif|uid  and  causes  a  piston  to 
move  in  one  direction  or  the  other  to  cut  in   or  tnit  a  regulating  resistance. 

738,874.  ELECTRIC  FUSE;  George  B.  Baby,  St.  Catharines.  Canada.  .\pp. 
filed  May  2,  1903.  Details  of  an  inclosed  fuse  operating  in  a  tube  con- 
taining oil. 

738,896.  .\RC  L.-\MP;  Walter  C.  Fish,  Lynn.  Mass.  App.  filed  June  12,  1901. 
Tile  mechanism  includes  a  magnet  for  striking  the  arc,  an  opposing  magnet. 
and  means  for  causing  the  current  in  the  opposing  magnet  to  lag  behind 
with   resjiect    to   the  current   in   the  main    magnet. 

738„897.  HYDRO  ELECTROTHERAPEUTIC  APPAR.\TUS;  Daniel  C. 
l-'isher,  Boston.  Mass.  .\pp.  filed  t>ct.  21,  1902.  A  tubul.'ir  apparatus  for 
attachment  to  a  water-pipe  and  source  of  current  whereby  an  external 
application  of  both  water  and  electricity  can  be  directed  to  any  part  of 
the    body. 

738.902.       ELECTRU      METER;     I.udwig 
Lanphier,   Springtiekl,   111.      .\pp.   filed 
lield    rotating    synchronously    with    an 
sides   of    the    path   of    rotation    upon 
upon   an  oscillatory   axis. 

738.906.  TRACK  IXSTRU.MENT  FOR  RAILWAY  SIGNALING;  Lewis  R. 
Hummel,  Omaha,  .Veb.  .\pp.  filed  .\ug.  29,  1902.  A  box  placed  beside 
the  rail  and  having  a  cover  atlapted  to  be  depressed  by  the  car  wheel  to 
alter  the  condition   of  a  circuit   closer  contained   in  the   box. 

738.908.  THER.MAI.  CUT  OUT  OR  FUSE  FOR  ELECTRIC  CIRCUITS; 
Rudolf  Hundhausen.  Wilmersdorf.  Berlin.  Germany.  .\l>p.  filed  Dec.  15, 
1899.  To  prevent  metal  jiarticles  from  flying  about  when  the  fuse  is  rup- 
tured it  is  packed  in  talcum  powder  which,  it  is  stated,  absorbs  the  scat- 
tering   particl'es. 

738.909.  XON  INTERCHANGEABLE  CONTACT  P.\RTS;  Rudolf  Hund- 
hausen. Wilmersdorf.  Berlin,  Ciermany.  .\pp.  tiled  Feb.  19.  1900.  To  be 
able  to  make  the  parts  of  a  fuse  plug  and  socket  uniform  in  dimensions, 
notwithstanding  the  various  capacities  of  the  iilug,  and  to  prevent  the  in- 
sertion of  a  plug  of  the  wrong  capacity  into  a  socket,  certain  limiting 
shoulders  are  applied  at  positions  on  the  plug  to  correspond  with  the 
capacity  of  the  plug   and   prevent   its  entering  a  socket  not   intended   for  it. 

738.919.  Sl'SPEXSIOX  t)F  TROLLEY  WIRES;  Martin  T.  A.  Kubierschky, 
and  P.  Herkner.  Berlin.  Germany.  .-\pp.  filed  June  8,  1903.  The  ends  of 
the  wires  are  passed  into  the  cli|)  and  caught  by  wedge-shaped  keys  which 
increase    their  grip   with    the   tension   on   the   wire. 

738.926.  TROLLEY;  Harry  E.  Myers,  Kittanning.  Pa.  .\pp.  filed  Oct.  13, 
1902.      .\    guard   to    keep   the   wheel    on   the   wire. 


(iutmann.     Peoria,     and     Rolxjrt     C. 

.\ug.    26.    1902.      .\   rotating  magnetic 

inclosed    armature    acts    at    opposite 

suitable   external   armature   mounted 


54i 


RLECTklCAl.     Wol^l.l)     ANi.     ICNGINEER. 


Vol.   Xl.ll.  No.  13. 


73«.94< 
Juilr 
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7J8.9JJ. 
tUecl 


SNAl'    SWIK  II:    Rol.nl    II      Ui  ail.    .Silinircla.ly.    N.    Y.      Api).    filed 
a,     luoj.        r»«    liliiilrt    wliliti    rnln     llii     •uiiir    ili|i    nrr    luiinrLlnl 
lirr   tty    a   Mpitnu    wtiu-)i    ii   put    iiiitlri    triiMinii    In    lift    tlir    ■ccurKl    liiuilr 
iiftri    thr   lu»(    lian    fully    wilhiliuwii    from    llir  >'li|i. 


730,0;;.     INSUI.ATKIi   KAll.  jnlNT;  ^i.hn  J.   (Jiinn,  Yi>»ilaiiii,   Mich.     A|i|). 
'*    '    May   jli,    lyii.;.      Tlir    inaulutril  joint   fa  ini|i|ii)rtc<l   liy    a  •rcll( 


llun   ut   rail 


7j8.05a. 
lUrcl 

738.96.1 
filf-il 

738.969 
lilr.l 


STOHAC.K    HAITI  KY;    I'rc.lrrlilc    A.    Knlmon,    Clilcngo.    III.      A|i|). 
Marrli    16,    1903.      (Srr  page   514.) 

KI.KCTRIC    SWITCH;    William    II.    Spillrr.    Ilulyokc.    Man.      App. 
Sept.  35,   luuJ.     l>rtaila  nf  condruilldii. 

HIIRC.I.AR  ALARM;    IVnlliiaiul  Wnlilrr.  Rmlicllc   I'ark.  N.  J.     Apf). 
June   5,    190,1.      Dctuilii. 

KI.KCTKU     SWrH  II;    llrnlon    \V.    WuI.Iriilr.    Trenton,    Mo.       App. 
Mav    10.    i>)>>r       \    switrli    for    lioMinK   a    trirplione    wire    arranged    no 


738.193.-   Trolley    I*tilc    of    KU-ctric    Tram    Cars    or    the    Like. 


that  the  wire  can  l)C  dro|>ped  quickly  during  a  storm  to  prevent  a  lightning 
charge   from   reaching  the  instrument. 

738,970.  RHEOST.-\T;  William  C.  Yates,  Schenectady,  N.  Y.  .\pp.  filed  Jan. 
.=i.  1903.  The  resistance  units  are  each  inclosed  in  a  sheet  metal  casing 
insulated  therefrom   to  rapidly   conduct   away  the   heat. 

738,988.  LIGHTNING  ARRKSTKR  AND  I'ROTKCTOK;  John  Davis,  Ster- 
ling. 111.  App.  tiled  Oct.  JO,  190J.  Where  carbon  electrodes  arc  used  the 
material  is  corrugated  so  that  the  dust  created  by  arcing  will  fall  away  from 
the  ridges  into  the  depression,  and  thus  not  interfere  with  the  air  gap. 

739,001.  CONDUCTIX'ITY  BRIDGE;  William  IIoopcs.  Pittsburg,  Pa.  App. 
tiled  Jan.  5,  1903.  .\n  apparatus  for  determining  the  specific  conductivity 
of  conductors  consisting  of  a  bridge  provided  with  conductivity  measuring 
means  and  a  scale  indicating  directly  the  percentage  conductivity  of  the 
conductor  under   test. 

739,005.  POWER  DRIVEN  MACHINERY;  Dugald  C.  Jackson,  Madison, 
Wis.  App.  filed  Feb.  16,  1903.  The  reversal  required  ni  planing  machines 
and  similar  machinery  is  accomplished  in  this  instance  by  reversing  an 
electric    motor   which    drives    the    machine. 

739,032.  ELECTRIC  R.MLW.^Y;  Willis  N.  Stewart.  London.  England.  .\pp. 
filed  Nov.  24,  1902.  The  train  carries  main  and  auxiliary  motors,  the 
former   being  supplied  by   storage   battery   on   the  train,   and   the    latter  tak- 


738,871. — Speed   Regulating    Device. 

ing    current    from    a    roadside    conductor    at    points    only    where    additional 
power   is  required. 

739,052.  SWITCHBOARD;  Benjamin  Beerwald,  New  Y'ork,  N.  Y.  App.  filed 
May  26,  1903.  An  apparatus  facilitating  the  operation  of  theatre  dim- 
mers. 

739.056.  MAKE  AND  BREAK  SWITCH  FOR  ELECTRIC  SIGN.ALS: 
Charles  B.  Campbell,  W.-itcrloo,  Iowa.  App.  filed  Jan.  20,  1903.  Details  of 
a  circuit  closing  device  attached  to  a  trolley  wire  and  adapted  to  be  op- 
crated  by   the   trolley    wheel. 

739.057-  -\UTOMATIC  SIGNAL  FOR  ELECTRIC  RAILWAYS;  Charles 
B.  Campbell,  Waterloo,  Iowa.     App.  filed  Jan.  20,  1903.     Details. 

739,066.  CIRCUIT  BREAKER  FOR  AUTOMATIC  ELECTRIC  RAILWAY 
SIGN.ALS;  Roy  A.  Doty,  Waterloo,  Iowa.  App.  filed  March  31,  1903- 
A  mechanism  intended  to  open  the  circuit  through  the  signal  light  without 
short  circuiting,  after  a  predetermined  number  of  cars  have  left  a  block 
upon  which  they  have  been  moving. 

739,075.  LOCKING  MECHANISM;  Rudolph  W.  Goeb.  St.  Louis,  Mo.  App. 
filed  Oct.  13,  1902.  Details  of  a  locking  mechanism  for  a  coin  operated 
telephone. 


hied    May        .      . 

rrvrrtrd    and    applied    againal    the    hnttum   ii(    the   joint. 

739,|J().  IIARoMF.IER  AI.AR.M;  (iinllrmui  Vivm.  I'on...  P.itio  Riio.  Aiip. 
bird  lire.  .1,  iij'1.1.  Conl.nlii  arr  phunl  in  ihi  i>alli  <>l  nirivrniriil  of  the 
index    liaronirtrr    to  clu«r  an    idarm  circuit    ut    pirdrlriiniiiril   iinirii. 

730, ia8.  POLK  CHANGER;  Thoiiia*  W.  Warner,  Muncir,  Ind.  A|.i>.  filed 
Sept.  7,  Kjiii.  The  object  nf  thii  Invention  in  to  nruvulr  a  nyalrni  of  wir- 
ing from  thr  p(de  ehaiigrr  to  produce  three  diflfrrrnt  kindu  of  currrnt. 
namely,  (lonitivr  an>l  iiruative  pulfaling  ciirrrnia,  an<l  allrrnaling  currrnit 
to  lie    uard    for   riiiRiiiK  telephone   bella. 


'"•'•Ffl 


Kl.lt  IROI.YTIC  PROCE.SS  OF  RECOVKRINt;  METAI-S  I'ROM 
JEIR  COMPOUNDS;  Charlea  E.  liakrr  and  Arthur  W.  Ilurwell,  Cleve- 
land, Ohio.  App.  tiled  Nov.  11,  1911J.  The  procean  involvra  clrctroljrii* 
of  a  Nolulton  itl  the  metallic  compound  with  a  mercury  cathode,  dittlUm* 
tinn  of  thr  rrMultiiiK  amalgam  to  volaliliie  and  separate  the  mercury  from 
the  metal  to  lir  rnovrrrd  and  condrnaaliun  and  return  of  thr  mercury 
to  thr   rlrclrolytic   cell. 


,140.     APPARATUS  FOR  OXIDIZINfi   METALS   DIS.SOLVED  IN  MER 
CURY;   Charlm   E.    Itakcr  onrl   Arthur  W.    liurwrll,  Clrvrland,  fJhio. 
(See  page    524. J 


App. 


739..^ 

filed    November    11,    1902- 

739,147.  INSULATOR  FOR  ELECTRIC  WIRES;  Herman  Botljrr,  Auguata, 
Ga.  App.  filed  Oct.  23,  1903.  A  aockrt  in  thr  head  of  the  inaulator  in 
which  ll<e  wire  ia  confined  hy  a  threaded  cap. 

739,164.  TROLLEY;  Elmer  K.  Frrdrrick,  Easlon,  Pa.  A|>p.  filed  April  30, 
1903.  Thr  ordinary  trolley  wheel  in  rrplacrd  by  thrrr  nirtal  balU  netween 
which    ihr   wirr  runs,   thr   balls   briii^;   set    in    ball   hraringn. 


I:::i:l         lii;l 


738,864. — Transformer. 

739,176.  ELECTRIC  WATER  HEATER;  William  E.  Heal,  Marion,  Ind.  App. 
filed  March  29,  1900.  A  carbon  tube  passes  through  a  water  tank  and 
serves  as  a  heating  resistance  for  the  water;  a  contact  traverses  the  tube 
to  regulate  the  amount  of  heat. 

739.179-  TROLLEY  ALARM  AM)  INDICATOR;  William  H.  Hillycr,  At- 
lanta, Ga.  App.  filed  July  19,  1902.  An  annunciator  showing  when  the 
trolley  is  off  the  wire. 

739,i8i.  ELECTRIC  RESISTANCE  APPARATUS;  Robert  Hopfclt,  Berlin, 
Germany.  App.  filed  Jan.  28,  1902.  Metal  plates  with  carbon  facings 
haying  between  them  a  resistance  mass  of  pulverized  carbon,  which  is 
adapted   to  give   coherer  action   when   the  current   passes. 

739,186.  CONTROLLER  FOR  ELECTRIC  MOTORS;  Charles  W.  Kennedy, 
Rutledgc,  and  Francis  A.  Pocock,  Landsdowne,  Pa.  App.  filed  April  15, 
1902.  Where  two  motors  are  geared  to  the  same  vehicle,  the  controller 
is  constructed  to  change  the  circuits  of  one  motor  at  a  time,  so  that 
changes  in   speed   will   be   less  sudden. 

739,204-  ELECTRIC  LIGHTING  SYSTEM;  James  F.  McElroy,  Albany,  N. 
Y.      -Xpp.    filed    Oct.    22,    1902.      A   train    lighting   system    in   which    the    reg- 


739, '39- — Electrolytic    Process    of    Recovering    Metals    from    their    Compounds. 

ulating  device  is  a  magnet  in  the  main  circuit  in  series  with  both  lamps 
and  battery  and  whose  action  is  adjusted  by  means  of  a  supplementary 
reversely   wound   coil   contained  in  the  lamp  circuit  only. 

739,205.  .AUTOMATIC  SWITCH;  James  F.  McElroy,  Albany,  N.  Y.  App. 
filed  Jan.  13,  1903.  .\  switch  that  is  positively  thrown  to  one  side  or 
the  other  by  the  engagement  therewith  of  a  pawl  carried  by  the  dynamo 
shaft,  the  engagement  being  controlled  by  a  cam  which  acts  upon  reversal 
of   the   shaft,   the   switch   being  used   on   an  axle-driven   dynamo. 

739,223.  TROLLEY  HARP;  Harrie  A.  Ripley,  Westdale,  Mass.  App.  filed 
Jan.   26,    1903.      Details. 

739,251.  ELECTRICITY  METER;  Leonard  J.  .\ron,  Birmingham,  England. 
App.  filed  Feb.  6,  1903.  In  a  two-clock  meter,  one  of  the  clocks  as  af- 
fected by  the  current  to  be  measured  and  the  other  runs  at  normal  time 
and  a  double  rating  or  rate  changing  device  is  controlled  by  the  normal 
time  clock. 

739,272.  ELECTRIC  ALARM  LOCK;  Otto  E.  F.  Himmighoefer,  Sv  Louis, 
Mo.  .\pp-  filed  Feb.  9.  1903.  A  pair  of  contacts  are  set  into  an  ordinary 
lock  so  that  the  turning  of  the  knob  or  of  the  key  will  close  an  alarm 
circuit. 
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See-Saw  Exporting. 

One  of  llx."  great  difficulties  experienced  by  this  country  in  building 
up  export  trade  lies  in  the  fact  that  many  who  seek  such  trade  are 
not  persistent  in  their  efforts.  During  "boom"  periods  of  pros- 
perity, such  as  tills  country  has  been  enoying  for  five  or  six  years,  the 
domestic  demand  for  many  goods  outruns  the  capacity  of  production, 
so  that  little  incentive  exists  to  look  up  markets  abroad.  Hence, 
export  trade  and  all  who  try  to  promote  it,  have  a  rather  hard  time, 
and  much  of  the  previous  effort  is  wasted.  Then  comes  a  period 
when  production  has  caught  up  with  consumption,  or  when  demand 
at  home  has  slackened,  and  at  once  the  manufacturer  we  have  in 
mind  is  keenly  ready  for  all  the  foreign  trade  he  can  get,  and  wonders 
why  it  does  not  all  come  back  his  way  at  once.  But  he  ought  to 
realize  that  persistency  counts  for  something,  and  that  while  he  has 
been  withdrawing  from  neutral  foreign  markets,  his  competitors 
abroad  have  not  been  idle,  but  have  strengthened  their  connections, 
accustomed  the  public  to  certain  styles  and  brands  of  goods,  and 
learned  pretty  much  all  there  is  to  know  about  the  best  conditions  of 
selling. 


We  look  for  a  period  of  renewed  activity  in  export  trade,  including 
that  in  general  electrical  supplies  and  apparatus,  but  desire  to  point 
out  that  the  business  is  not  to  be  caught  or  won  back  as  easily  as 
some  people  imagine.  It  is  fortunate,  so  far  as  electrical  goods  are 
concerned,  that  American  styles  and  methods  are  among  the  most 
popular,  and  can  hold  their  own  anywhere;  but  no  small  amount  of 
effort  has  yet  to  be  expended  in  cultivation  of  the  field.  The  article 
by  Air.  Gerssel,  in  this  issue,  on  Egypt,  is  a  case  in  point.  Probably 
many  of  our  readers  never  thought  of  Egj-pt  as  a  market,  but  few 
could  read  this  article  or  become  familiar  with  present  development 
along  the  Nile  without  believing  that  in  a  country  where  American 
engineering  apparatus  is  already  so  favorably  known,  excellent  op- 
portunities ought  to  be  found  by  manufacturers  in  various  lines. 
And  what  is  true  of  Egypt  is  true  of  other  countries. 


Residual  Charges  of  Condensers. 

On  page  562  of  this  issue  is  a  brief  article  by  Mr.  J.  J.  Cort  on 
the  subject  of  residual  charges  of  condensers.  This  phenomenon 
was  first  discovered  in  connection  with  Leydcn  jars  about  a  century 
ago,  and  much  research  and  attention  have  since  been  devoted  to  it. 
There  is  a  compendious  literature  upon  the  subject  bulky  with  math- 
ematical theories.  Nevertheless,  the  existing  theory  is  by  no  means 
completely  satisfactory,  and  contributions  of  precision  on  this  subject 
are  always  welcome.  The  curve  accompanying  Mr.  Cort's  article 
refers  to  the  residual  charges  in  a  two-microfarad  condenser,  the 
dielectric  of  which  does  not  seem  to  be  meiilioned.  We  find  that 
within  the  limits  of  the  diagram  this  curve  is  \cry  closely  represented 
by  the  formula : 

D  =  2.43  loge  Ml  -f  0.00231  t)  .  .  .  .  divisions, 
where  /)  is  the  number  of  scale-divisions  and  /  the  elapsed  time  in 
seconds.  The  agreement  between  this  particular  formula  and  Mr. 
Cort's  curve  of  observations  seems  to  be  within  about  one  per  cent. 
at  all  points  of  observation.  In  ordinary  language  Mr.  Cort's  curve 
of  residual  quantity  is  practically  a  logarithmic  function  of  the  time 
of  accunuilation  and  increased  in  a  linear  ratio  with  the  time,  or  in- 
creased according  to  a  straight-line  law.  It  would  be  interesting  to 
have  a  series  of  such  curves  prepared  under  definitely  varied  elec- 
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trical  conditions  to  see  whether  the  same  forniuhi  would  continue 
to  apply. 


The  Coming  Institutb  Yeak. 

Following  the  example  of  retiring  President  C.  I'.  Scott,  Mr.  iliun 
.1.  .Arnold,  at  the  bcgiiming  last  Friday  of  his  term  of  ofTice  aa  prcsi- 
dt-nt  of  the  American  Institute  of  I-'Jcctrica!  l-jiKincers,  outlined 
i)ricny  the  policy  which  lie  emisidered  should  Kuide  the  Institute 
tluring  the  coming  year.  WliiK-  ;it  no  lime  could  it  lie  charged  that 
the  Institute  had  seriously  lagged  in  its  duty  to  liie  profession  for 
which  it  stands,  yet  for  .some  years  its  rate  of  growth  had  not  cor- 
responded to  the  rate  of  increase  numerically  of  ihe  profession. 
During  the  past  two  years,  howevei-,  there  li.is  been  a  remarkable 
increase  in  membership,  which  is  to  be  ascribed  to  a  number  of 
causes.  Among  these,  aside  from  the  influence  of  the  great  wave 
of  prosperity  which  has  been  passing  over  the  country,  and  the 
vigorous  policy,  of  whicli  we  siiall  speak  later,  of  the  last  two  pre- 
siding officers,  were  the  attention  attracted  to  the  Institute  by  the 
very  successful  Conversazione  in  1901,  and  the  Kelvin,  Marconi  and 
Library  dinners ;  the  foundation  of  the  Institute  Library  by  the 
gift  of  Dr.  Wheeler  and  Mr.  Carnegie,  and  its  subsequent  phe- 
nomenal growth  through  the  generosity  of  members ;  and  the  con- 
spicuous part  played  by  Institute  officers  and  members  in  the  nego- 
tiations leading  to  Mr.  Carnegie's  gift  of  one  million  dollars  for  a 
union  engineering  building.  Hut  perhaps  the  greatest  impetus  was 
derived  from  the  change  of  policy  instituted  by  President  Steinmetz 
and  continued  by  President  Scott  with  respect  to  the  paper  pro- 
gramme, and  the  inauguration  by  the  latter  of  numerous  local  meet- 
ings throughout  the  country.  In  addition  are  several  other  com- 
mendable features  introduced  by_  President  Scott,  having  for  an 
object  to  increase  the  value  of  the  Institute  to  its  members,  and 
thus  tending  to  attract  adhesions  to  the  body. 


The  great  extension  of  the  activity  of  the  Institute  entailed  by 
the  increase  in  membership  and  the  various  new  measures  instituted, 
has  naturally  very  greatly  increased  the  expense  of  conducting  the 
body.  While  the  income  has  more  than  doubled — growing  from 
$13,617  for  the  year  ending  April  30,  1901,  to  $30,181  for  the  year 
ending  April  30,  1902 — the  report  for  the  latter  period  showed  a 
credit  balance  of  but  $621  for  the  year's  operations,  notwithstanding 
that  all  accounts  receivable  are  credited  as  assets  and  no  accounts 
payable  appear  debited  to  liabilities.  In  the  same  period  the  mem- 
bership grew  from  1,260  to  2,229,  and  as  Mr.  Arnold  stated  in  his 
remarks,  it  is  improbable  that  this  rate  of  increase  can  be  main- 
tained. Consequently,  the  situation  that  the  new  president  has  to 
meet  is  a  probable  decrease  in  rate  of  growth  of  membership,  with 
perhaps  an  actual  decrease  should  a  period  of  industrial  depression 
occur ;  and  a  necessity  for  checking  expenses  so  that  a  safe  balance 
will  be  assured  at  the  end  of  the  year's  operations.  The  remarks  of 
President  Arnold  indicate  that  he  recognizes  this  situation,  and  it 
is  fortunate  for  the  Institute  that  its  new  presiding  officer,  besides 
being  an  eminent  engineer,  is  also  a  thorough  business  man,  and 
thus  qualified  to  put  the  Institute  in  the  securest  possible  position 
with  the  least  possible  slackening  of  its  activities,  should  any  sacri- 
fice be  indicated — which  all  will  sincerely  hope  will  not  occur.  The 
administrations  of  Messrs.  Steinmetz  and  Scott  will  always  be  mem- 
orable as  periods  of  great  constructive  work.  We  are  sure  that 
none  of  their  predecessors  can  regard  this  work  with  other  than 
pride  and  gratification,  since  it  came  to  crown  as  a  stately  structure 
the  foundations  they  had  laid  so  faithfully  and  laboriously.  While 
the  new  era  entails  for  the  succeeding  presidents  greater  burdens 
and  responsibilities  than  any  heretofore  dealt  with,  the  incumbents 
of  the  office  will  prove  equal  to  them. 


Spbed  Extraohdinaky. 

Recent  reports  from  the  tcsU  r>f  high-speed  electric  earn  on  the 
Merlin-Zonnen  line  indicate  that  the  experimenters  have  achieved 
a  signal  success.  As  our  readers  will  probably  remember,  the  pre- 
vious series  of  tests  was  a  distinct  success,  Imi  that  at  speeds 
above  80  to  90  miles  per  hour  the  track  began  to  show  serious  weak- 
ness: and  that  for  this  reason  the  liighcst  speed  attempted  was  a 
small  fraction  short  of  100  miles  per  hour,  instead  of  the  125  miles 
|;cr  hour,  which  was  the  goal  toward  which  the  experimenters  were 
working.  On  the  other  hand,  the  electrical  part  of  the  equipment 
worked  admirably,  and  it  was  effectually  shown  that  the  power 
allowed  for  the  work  in  the  motors  was  ani|)le.  It  was  found  that 
the  contact  devices  di<l  ilitir  work  well  at  the  highest  speed  attempted, 
and  that  the  air  resistance,  concerning  which  direful  predictions  had 
been  made,  was  well  within  the  limits  allowed  for  in  planning  the 
work.  Resuming  work  now  after  an  interval  of  about  two  years,  on 
a  roadbed  in  suitable  condition,  the  experimenters  started  in  a  couple 
of  weeks  ago  ;.t  about  t)0  miles  per  hour  and  have  raised  the  speed 
from  time  to  lime  until  the  unparalleled  rate  of  over  117  miles  per 
hour  is  stated  to  have  been  reached,  without  developing  weakness 
of  car  equipments  or  of  track.  Although  the  tests  have  been  inter- 
rupted by  the  need  of  using  the  military  road, for  its  proper  purpose 
for  a  few  days,  they  will  soon  be  resumed  and  the  engineers  have 
full  confidence  that  the  125  miles  per  hour  originally  planned  will 
be  reached  witlirut  difticully.  We  wish  to  add  that  we  shall  be 
somewhat  surprised  if  even  this  immense  speed  is  not  surpassed. 


This  latest  achievement  is  most  noteworthy.  The  car  reached  a 
speed  considerably  higher  than  any  moving  body  short  of  a  projectile 
had  previously  attained,  if  we  possibly  except  the  maximum  rates 
touched  by  Mr.  O.  T.  Crosby  in  one  of  the  runs  at  Baltimore  with 
the  Weems  experimental  cigar-shaped  car  in  1891.  That  car,  how- 
ever, carried  no  passengers  and  wrecked  the  track  before  its  speed 
could  be  definitely  determined  on  its  last  fateful  run.  There  is  a 
single  record  of  about  108  miles  per  hour  for  a  steam  locomotive,  and 
there  are  numerous  locomotive  records  a  little  short  of  100  miles  per 
hour.  The  Zossen  mark,  however,  stands  in  a  class  by  itself,  and 
while  it  will  probably  stand  only  until  the  resumption  of  the  tests 
it  is  a  fine  demonstration  of  what  the  present  century  may  see  in 
the  way  of  rapid  transportation.  Great  credit  is  due  to  the  German 
engineers  who  conceived  the  plans  and  have  carefully  and  with 
characteristic  Teutonic  patience  carried  them  through  to  brilliant 
success.  The  deliberate  formation  of  a  syndicate  to  thresh  out  the 
details  of  a  great  technical  problem  was  itself  a  thoroughly  charac- 
teristic measure  which  quite  deserved  the  success  it  has  met,  and  it 
is  hard  to  say  too  much  of  the  skill  which  has  been  displayed.  We 
extend  most  hearty  congratulations  and  best  wishes  for  150  miles 
per  hour.  We  have  persistently  expressed  our  belief  in  the  feasi- 
bility of  these  very  high  speeds,  and  have  had  very  small  sympathy 
with  the  efforts  that  some  have  made  to  throw  cold  water  upon  the 
scheme.  It  is  all  very  well  to  belittle  such  experiments  and  damn 
them  with  faint  praise  as  theoretical  and  uncommercial ;  but  the 
fact  now  stares  us  in  the  face  that  these  patient  and  clever  German 
engineers  have  actually  done  the  thing  at  which  Yankee  enterprise 
has  shied.  True  enough,  there  has  been  a  small  group  of  American 
engineers  which  has  stood  firmly  out  for  the  feasibility  of  the  work, 
and  which  has  been  ready  at  any  time  within  the  last  decade  to  un- 
dertake it,  but  the  American  high-speed  plans  have  failed  for  the 
lack  of  support,  and  the  first  laurels  have  fallen  to  others. 


Whether  American  enterprise  will  allow  this  defeat  to  be  "rubbed 
in"  by  the  construction  of  a  German  commercial  high-speed  road  be- 
fore we  get  around  to  doing  anything  on  this  side  of  the  water,  is  now 
the  question  before  the  house.     There  is  no  doubt  that  Germany  is 
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in  the  position  of  vantage  at  present,  and  tliut  it  is  an  easier  field 
in  which  to  operate.  For  the  German  railroads  arc  under  government 
direction,  and  if  the  German  Emperor,  than  whom  no  Yankee  was 
ever  more  alert  and  keen-sighted,  gives  the  word,  the  enterprise  will 
go  through.  If  rumor  is  to  be  given  credit,  the  Berlin-Zossen  ex- 
periments were  really  instituted  to  awaken  an  interest  in  the  highest 
governmental  circles  which  would,  at  the  proper  moment,  more  than 
neutralize  anticipated  bureaucratic  opposition  to  an  electric  express 
line  between  Berlin  and  Hamburg.  Here,  where  the  railways  are  in 
private  hands  and  combined  into  huge  groups,  with  elaborate  devices 
for  "dividing  the  spoils"  between  them,  any  attempt  to  disturb  the 
concert  of  the  magnates  by  the  inauguration  of  high-speed  service 
would,  it  is  to  be  feared,  be  repelled  with  violence,  and  there  would 
be  no  appeal  to  a  higher  power.  The  almoners  of  the  great  systems 
would  get  busy  at  once  and  a  franchise  would  be  obtained,  if  at  all, 
only  at  the  cost  of  indefinite  cash  and  interminable  legal  proceedings. 
A  high-speed  road  nuist  be,  as  we  have  several  times  pointed  out,  of 
considerable  length  in  order  to  realize  the  full  advantages  of  speed, 
and  the  task  of  obtaining  rights  would  thus  be  doubly  formidable. 
There  seems,  too,  to  be  an  impression  current  among  American 
engineers  that  we  may  gradually  work  up  to  great  speeds  along  the 
line  of  progress  taken  by  our  present  interurban  systems.  The  public 
frequently  hears  of  plans  for  60  or  70  miles  per  hour,  but  we  are 
strongly  under  the  impression  that  these  will  simmer  down  to  more 
modest  figures  when  total  running  time  is  considered.  The  methods 
now  in  vogue  arc  not  suited  to  the  ready  development  of  the  hun- 
dred-mile-an-hour  train,  and  suburban  service  is  not  the  place  to 
develop  it.  There  is  a  great  gulf  fixed  between  a  maximum  speed 
of  70  miles  per  hour  between  stations  and  a  schedule  speed  half  as 
great  again  over  a  long  run.  This  latter  is  the  goal  at  which  our 
German  friends  are  aiming,  and  they  have  made  a  good  start.  Is 
American  enterprise  staggered  at  the  proposition,  or  does  it  fear 
to  tread  in  the  path  the  Germans  have  blazed?  For  the  credit  of  our 
country  and  century  we  hope  not. 


The  Electrolysis  of  Water. 

An  interesting  paper  on  this  subject  was  read  by  Prof.  Richards 
and  W.  S.  Landis,  before  the  American  Electrochemical  Society  at 
its  recent  meeting  in  Niagara  Falls,  the  paper  forming  a  sequel  to  a 
predecessor  read  last  .'Xpril.  Much  discussion  has  taken  place  during 
the  last  few  decades  as  to  the  nature  of  the  conduction  of  water.  A 
complete  understanding  of  the  subject  would  entail  a  complete 
knowledge  of  the  nature  of  electricity  and  of  matter;  but  at  present 
all  we  can  hope  for  is  a  working  hypothesis  which  will  reconcile  the 
observed  conditions.  It  is  well  known  that  a  battery  of  two  Daniell 
cells  in  series  will  effect  the  electrolytic  decomposition  of  water  into 
its  constituent  substances,  oxygen  and  hydrogen.  The  oxygen  bub- 
bles up  on  the  anode  and  the  hydrogen  on  the  cathode.  The  gases 
are  capable  of  being  collected.  If  the  gases  so  collected  are  mixed 
and  exploded,  a  certain  amount  of  energy  is  liberated  in  the  re- 
combination. This  energy  must  have  been  expended  by  the  elec- 
trolyzing  current,  unless  we  impugn  the  doctrine  of  the  conservation 
of  energy.  In  order  that  the  electrolyzing  current  may  expend  energy 
at  the  rate  which  the  evolved  gases  can  liberate,  it  can  readily  be 
shown  that  the  voltage  at  electrodes  must  be  1.48  volts,  approxi- 
mately, over  and  above  that  required  to  satisfy  the  drop  of  potential, 
cr  IR  drop,  in  the  electrolyte  considered  as  a  simple  resistance. 
This  accounts  for  the  crude  fact  that  one  Daniell  cell  will  not  visibly 
decompose  acidulated  water;  while  two  Daniell  cells  will.  Excluding 
temperature  changes  and  their  effects,  the  theory,  at  first  glance, 
would  seem  to  be  thus  satisfied. 


water  without  visible  decomposition.  The  voltage  could  be  brought 
down  to  a  small  fraction  of  a  volt, and  yet  traces  of  an  electric  current 
might  be  detected  in  the  water.  Very  complex  phenomena  of  polari- 
zation were  observed,  varying  with  the  voltage,  the  current  strength, 
the  nature  of  the  solution,  the  arrangement  of  electrodes,  and  yet 
other  conditions.  One  of  the  most  intricate  problems  that  could  be 
cited  would  be  a  given  set  of  conditions  for  a  liquid  voltameter  under 
a  given  magnitude  of  impressed  e.m.f.  at  electrodes.  Roughly  speak- 
ing, there  would  or  would  not  be  visible  electrolysis,  according  as 
this  e.m.f.  was  less  or  greater  than  1.5  volt.  But  the  predetermi- 
nation by  theory  as  to  just  how  much  current  would  be  found  flowing 
through  the  cell  after  a  given  time  of  application  would  baffle  all 
computation.  Not  even  the  theoretical  outline  of  the  actions  involved 
was  known. 


Prof.  Richard's  papers  throw  light  on  this  obscure  phenomenon. 
The  theory  is  that  if  the  water  contained  no  dissolved  impurities  of 
oxygen  and  hydrogen,  it  would  not  conduct  until  the  applied  pressure 
was  i.S  volt,  the  amount  required  by  thermo-chemical  law.  In  gen- 
eral, however,  there  will  be  some  dissolved  oxygen  and  hydrogen. 
The  application  of,  say,  i  volt  to  the  water,  or  dilute  sulphuric  acid, 
establishes  an  electrostatic  gradient  through  the  liquid  mass,  under 
which  the  oxygen  ions  come  trotting  to  the  anode,  and  the  hydrogen 
ions  to  the  cathode.  The  oxygen  ions  are  not,  however,  liberated, 
but  combine  with  the  dissolved  free  hydrogen  atoms  swimming 
around  the  anode;  while  the  hydrogen  ions  similarly  combine  with 
the  dissolved  free  oxygen  atoms  around  tlie  cathode.  Consequently, 
no  decomposition  occurs  in  the  solution,  taken  as  a  whole,  and  yet 
the  transfer  or  ions  and  delivery  of  electricity  to  atoms  has  taken 
place  in  the  condition  that  we  call  a  feeble  electric  current.  Rut  this 
process  of  conduction  without  decomposition  depends  upon  the  initial 
stock  of  dissolved  atoms.  As  the  stock  gets  consumed  the  process 
of  conduction  tends  to  stop,  by  a  building  up  of  c.e.m.f.  at  the  elec- 
trodes towards  the  magnitude  of  1.5  volt  necessary  to  effect  true 
electrolytic  decomposition.  The  strength  of  current  falls  lower  and 
lower  as  time  goes  on,  and  the  dissolved  atoms  get  used  up,  until 
finally  we  may  suppose  that  all  the  dissolved  atoms  have  been  con- 
sumed. This  would  mean  eventual  absolute  non-conduction  of  the 
solution  for  pressures  below  1.5  volt. 


But  the  matter  is  by  no  means  so  simple.     It  was  observed  many 
years  ago  that  with  one  Daniell  cell  a  feeble  current  passed  through 


But  this  condition  cannot  be  attained,  because  some  of  the  ions 
drawn  over  toward  the  electrodes  by  the  electric  gradient  drop  into 
solution  as  atoms  and  these  drift  by  regular  diffusion  to  the  opposite 
electrode.  That  is  to  say,  the  electrolytic  movement  of  ions  sets  up 
a  small  dissolving  process.  Thus,  some  of  the  hydrogen  ions  elec- 
trolytically  impelled  towards  the  cathode  go  into  solution  as  free 
hydrogen  atoms  or  moleculfs.  These  cease  to  be  electrified  ions,  and 
drift  about  aimlessly.  By  the  ordinary  process  of  diffusion  they  will 
find  their  way  eventually  to  the  anode.  There  they  can  act  as  neu- 
tralizers  for  freshly  impelled  oxygen  ions,  just  like  originally  dis- 
solved hydrogen.  The  final  residual  current  through  the  solution 
may  thus  take  many  days  to  attain;  but  its  magnitude  will  depend 
on  the  speed  with  which  atoms  starting  at  one  electrode  can  diffuse 
to  the  other  electrode.  That  is  to  say,  the  final  residual  current 
through  the  solution  at  low  voltages  will  depend  upon  the  shortness 
of  the  electrolytic  path  through  the  cell.  A  number  of  experimental 
measurements  are  adduced  in  the  paper  in  support  of  this  diffusion 
theory  of  residual  current  through  w^ater.  They  seem  to  be  fairly 
well  explained  on  this  hypothesis.  Assuming  the  theory  to  be  correct, 
it  might  still  be  impossible  to  predict  the  strength  of  current  pro- 
duced by  one  volt  acting  on  a  voltameter  for  x  minutes;  but  it  might, 
at  least,  be  possible  to  predict  the  ultimate  strength  of  current 
through  the  cell  if  its  geometrical  form  were  simple  enough  to  admit 
of  diffusion  being  computed. 
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September  Meciinu  of  ihc  American   Institute  i)f  Hlcc- 
iriL-al  liniiineers. 


Till-  Scpitinliri  iiKoiiiin  (if  the  Amcraaii  lii^titiilc  of  I'Ucctiical 
I'iiiKiiii'crs  was  )>|ii-ir-(I  Uisl  I'riday  c-vi-iiImk  liy  rrtiriiig  rii-Milini 
t".  K.  Scott,  will),  after  pointing  out  tiic  success  of  variutis  move 
monts  in  sivcral  lines,  |iailicnlarly  in  that  of  local  branches,  wliuli 
are  the  liecinnings  of  a  great  future  for  tlie  Institute,  introduced  the 
presidetu  elect,  Mion  J.  Arnold. 

I'resiileni  Arnold  in  taking  the  chair  sai<l  lli.ii  while  the  constitu- 
tion dues  not  call  for  a  furnial  address  from  the  incoming  president 
at  the  time  of  his  inauguration,  wliich  address  is  specified  for  the 
general  meeting,  he  would  follow  ciisiom  and  briefly  point  out  the 
lines  which  he  belicscs  should  be  followed  during  the  coming  year. 
The  remarks  of  Mr.  Arnold  are  printed  in  .inother  column. 

.Mr.  George  A.  Henry,  Jr.,  and  Joseph  I,c  Conte  presented  a 
paper  enlilled  ".\ii  l''lVicieiU  High- Pressure  Water  Power  Trans- 
mission Plant,"  wliich  is  devoted  to  a  description  of  the  Pelton 
water  wheels  used  in  the  new  plant  of  the  Edison  Electric  Company, 
of  I, OS  .■\nReles,  Calif.,  and  records  of  tests  made  on  the  wheels. 
In  the  absence  of  the  authors  the  paper  was  read  by  Mr.  F.  O.  Mlack- 
well.  The  head  utilized  is  equal  to  1,960  ft.  vertical  fall,  corre- 
sponding to  an  eflfective  pressure  at  the  wheels,  allowing  for  friction 
loss,  of  825  lbs.  per  square  inch.  The  power  of  the  wheels  is  con- 
trolled by  means  of  a  combined  throat  needle  and  dellectinK  nozzle. 
The  nozzle  is  operated  auloiiiatically  by  a  governor,  and  the  needle 
controlled  by  hand.  Each  generating  unit  is  of  7S0-kw  normal  capa- 
city at  4,?o  r.p.m.,  with  a  margin  for  50  per  cent,  of  overload  ;  the  num- 
ber of  units  and  voltage  is  not  given  in  the  paper. 

The  paper  describes  the  pipe  line,  water  wheels  and  governing  ar- 
rangement in  detail,  and  gives  the  results  of  tests  to  determine  the 
efficiency  of  the  wheels  for  different  loads  and  styles  of  nozzle  tips. 
The  experiments  showed  the  necessity  for  very  careful  calculation  to 
estalilish  the  more  eHicient  shapes  of  needle  and  tip.  The  tests  gave 
wheel  efficiencies  varying  from  76.5  per  eint  ;ii  48-'  at  331  kw  to 
86.8  per  cent  at  826  kw. 

In  the  discussion  of  the  p:iper  Mr.  1".  ().  lilackuell  gave  turiher 
details  of  the  Los  .Angeles  transmission,  formerly  known  as  the 
Redlands  plant,  and  the  first  three-phase  transmission  plant  in  this 
country.  The  line  voltage  is  35,000,  and  there  are  seven  power  sta- 
tions located  up  to  100  miles  apart,  all  feeding  the  same  transmission 
line.  The  Edison  company  is  now-  developing  on  Kern  River  a  new 
station  which  will  have  a  capacity  of  20,000  hp,  generate  at  60,000 
volts  and  transniit  to  Los  Angeles,  150  miles  distant.  The  diameter 
of  the  wheel  referred  to  in  the  paper  is  7  ft.,  and  that  of  the  nozzle 
2  inches,  giving  a  ratio  of  40  to  i,  the  usual  ratios  being  from  5  to 
10  to  1.  The  needle  nozzle  not  only  increases  the  efficiency  at  partial 
load  by  cutting  down  the  water  used,  but  increases  the  efficiency  at 
the  bucket,  since  the  stream  is  directed  at  the  center  of  the  same. 
The  original  Redlands  plant  had  an  efficiency  of  70  per  cent,  at  full 
load,  which  has  been  increased  to  85  per  cent,  at  full  load  and  75 
per  cent  at  half  load,  while  the  regulation  is  inside  of  2  per  cent. 
The  high-head  part  of  the  pipe  line  has  forged  flanges.  Mr.  H.  A. 
Lardner  said  that  the  Santa  Ana  pipe  line  is  of  steel  pipe  with  flanged 
joints  bolted  together  with  no  provision  for  expansion,  the  head  being 
900  ft.  Since  the  water  in  the  case  of  the  California  plants  has  about 
the  same  temperature  throughout  the  year,  it  is  probably  not  necessary 
to  provide  for  expansion ;  moreover,  nearly  all  lines  have  a  consider- 
able curvature,  horizontally  or  vertically.  The  Standard  company 
has  a  cast-iron  section  for  the  upper  third  of  its  pipe  line,  each  length 
of  pipe  being  firmly  grouted  into  the  rock  on  the  side  of  a  mountain. 
.A.  rivetted  pipe  line  in  Colorado  has  given  some  trouble.  Some  of 
the  wheels  of  California  plants  have  two  sets  of  runners  and  two 
nozzles,  the  latter  being  both  full  on,  or  one  partially  on  or  entirely 
off,  depending  on  the  load.  President  Arnold  said  that  in  the  ma- 
jority of  cases  it  is  found  desirable  to  put  in  a  steam  plant  rather  than 
rely  on  water  power,  except  where  the  price  of  coal  is  very  high. 

Mr.  H.  A.  Lardner,  in  the  absence  of  the  author,  Mr.  Augustus  J. 
Bowie,  read  a  paper  entitled  "Electric  Motors  for  Centrifugal  Pumps 
and  Fans,"  in  which  the  subject  was  treated  under  the  following 
heads :  Constant  speed  and  varying  load ;  changing  speed  with  head 
varying  directly  as  square  of  speed  ;  constant  head  and  varying  speed. 
Mr.  Bowie  points  out  that  a  centrifugal  pump,  when  operated  at  too 
low  a  head,  shows  a  very  low  efficiency.  In  general,  however,  with 
a  well-designed  pump,  the  range  of  efficient  operation  for  a  constant 
speed  is  fairly  broad.  He  emphasized  the  danger  of  overloading  a 
motor  through  too  low  a  head.    A  manufacturer  will  usually  guaran- 


tee a  cerlain  ellieieiiey  and  input  for  a  pump  at  its  rated  lo.id,  but 
will  say  nolliing  colieerning  the  power  required  to  drive  it  at  heads 
lower  than  that  called  for.  The  ipieHtion  may  arise,  why  not  give 
a  pump  the  proper  speed  for  a  given  iieail.  This  is  fre(|uently  iiii 
praet liable,  since  |iiiiiips  must  often  be  installed  to  work  under  widely 
N.'irying  heads,  where  it  is  not  an  easy  matter  to  change  the  speeds. 
Oftentimes  the  heads  at  which  the  water  must  be  elevated  may  vary 
(iractically  from  zero  to  the  muximum  head  against  which  the  pump 
will  deliver.  In  some  cases  these  overloads  may  be  of  long  dura- 
tion, and  a  sullicieiitiy  large  motor  should  be  installed.  On  the  other 
hand,  the  maximnm  load  will  often  be  only  uf  short  dtiraiioii,  as,  for 
example,  in  the  ca.se  of  pumping  from  a  well,  particularly  where  there 
is  a  Jilt  in  connection  with  it,  which  is  partially  tilled  up  with  water. 
Generally  it  will  not  take  the  pump  long  very  decidedly  to  Icjwer  the 
water,  and  the  duration  of  overload  will  be  brief. 

Increasing  the  speed  of  the  runner,  where  the  eflfective  head  varies 
as  the  square  of  the  speed,  will  result  in  iiure.ising  the  capacity  of 
the  pump  directly  as  the  speed,  and  increasing  the  power  input  and 
output  directly  as  the  cube  of  the  speed.  The  condition  presupposed 
in  this  case,  namely  that  the  head  varies  as  the  square  of  the  speed, 
is  the  condition  which  exists  in  the  case  of  ventilating  fans. 

The  condition  of  constant  head  exists  when  pumping  .-igaiiist  a 
fixed  lift,  when  the  velocity  heads  lost  at  entrance  and  discharge, 
and  wluii  ilie  fractional  losses  in  the  pipe  may  be  disregarded  in 
comp.irison   with  the  lift. 

In  this  case  the  input  increases  faster  than  the  cube,  and  not  as 
fast  as  the  fourth  power  of  the  speed.  Ten  per  cent,  increase  in 
speed  represents  40  per  cent  increase  in  power  and  96  per  cent  in- 
crease in  the  I'R  loss  in  the  armature.  From  this  it  may  be  seen 
what  an  ixtreinely  large  effect  speed  variation  has  on  motors  driving 
centrifugal  apparatus.  There  is  perhaps  no  other  form  of  apparatus 
so  sensitive  to  change  of  speed  in  its  power  consumption.  The  eflfect 
which  a  steady  pump  load  has  in  holding  the  voltage  constant  by 
preventing  the  racing  of  generators  is  thus  explained. 

Mr.  Bowie  considers  that  speed  control  of  direct-current  motors 
by  variation  of  field  resistance  has  a  limited  range  in  practice  and 
has  many  points  which  tend  to  make  it  objectionable  for  the  best 
conditions  of  commutation.  Even  at  best  there  will  be  considerable 
field  distortion  at  the  high  speeds.  The  effect  of  a  load  which  w^ould 
increase  as  the  cube  of  the  speed,  and  even  faster  would  seem  to 
limit  still  further  the  allowable  speed  variation  to  be  obtained  in  this 
manner.  While  the  output  of  a  centrifugal  pump  varies  directly  as 
the  speed  of  revolution,  many  manufacturers  rate  their  pumps  at  a 
fixed  volumetric  output,  and  publish  a  list  of  suitable  speeds  for 
different  heads  under  which  it  may  be  desir.ed  to  operate  the  pump. 
In  some  cases  the  highest  speed  given  in  these  lists  is  three,  or  more 
times  as  great  as  the  lowest  speed.  Such  misinformation  leads  to  a 
great  deal  of  trouble  and  cannot  be  too  strongly  condemned. 

The  paper  includes  curves  from  tests  of  centrifugal  fans,  giving 
the  relation  between  pressure,  input,  output  and  efficiency. 

In  introducing  the  discussion.  President  Arnold  said  that  anyone 
wdio  has  attempted  to  vary  the  speed  of  a  motor  working  on  a  pump 
and  gotten  the  former  working  at  a  speed  too  high  for  the  pump 
ought  to  be  able  to  appreciate  the  considerations  laid  down  in  Mr. 
Pouic's  paper.  Mr.  Stott  said  that  the  variation  of  power  taken  by 
centrifugal  pumps  under  different  heads  is  so  complex  that  it  seems 
impossible  to  make  any  equitable  flat-rate  for  electric  power  for  that 
service,  and  wattmeters  should  be  installed.  His  experience  with 
shunt-wound  motors  applied  to  centrifugal  motors  working  on 
barometric  condensers  has  been  unfortunate;  a  variable  speed  motor 
is  indicated  for  this  use,  since  in  starting,  a  speed  at  least  15  per  cent. 
above  normal  is  required.  Mr.  J.  J.  Brown  disagreed  as  to  this  point, 
saying  that  recent  developments  have  shown  that  within  reasonable 
variations  of  head,  such  as  10  to  20  per  cent.,  constant-speed  motors 
can  be  used  on  barometric  condensers  without  serious  overload.  Mr. 
F.  O.  Blackwell  said  that  the  very  high  head  centrifugal  pumps  with 
several  sets  of  runners,  each  one  feeding  into  the  next  one,  is  a  de- 
velopment extremely  promising,  and  in  time  he  believes  it  will  replace 
the  reciprocating  pump  altogether  for  all  heads.  These  pumps  are 
being  made  with  each  runner  up  to  100  ft.  head,  and  there  have  been 
as  many  as  seven  or  eight  sets  of  runners  connected  together,  which 
would  give  700  or  800  ft.  total  lift  in  the  pump,  and  the  efficiencies 
have  been  very  high.  too.  Eighty  per  cent,  efficiency  has  been  obtained 
with  these  high  head  plants  with  the  centrifugal  pump,  which  is 
practically  as  good  as  given  by  any  reciprocating  pump. 

Mr.  Ralph  L.  Montague  contributed  a  paper  entitled  "A  Suggested 
Hydraulic  Unit."  which  is  reprinted  elsewhere  in  full. 
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Electrical  Supply  in   Fitchburg. 

Fri'CIlBL'KCi.  Massachusetts,  in  the  ui)per  \allc3-  of  tlie  Nashua 
River,  varying  in  parts  between  500  and  900  feet  above  tide 
water,  and  fifty  miles  by  rail  from  Boston,  is  a  center  of  in- 
dustry.    The  machine  tools,  the  textile  fabrics,  the  power  machinery 
and  the  paper  luanufactured   in  this  city  are  widely  and   favorably 
known. 

With  a  population  of  31,5,51  by  the  late  census,  the  city  enjoys  a 
pure  water  supply,  a  large  public  library,  a  park  that  would  add  charm 
to  any  municipality,  a  iiospital  that  is  probably  unexcelled  within 
tlie  Commonwealth  as  to  location  and  equipment,  a  new  Federal 
building  and  a  large  nuiiiber  of  attractive  retail  stores.  As  may  easily 
be  guessed  from  these  facts,  the  prosperity  of  Fitcliburg  rests 
not  on  a  location  close  to  some  great  commercial  center,  but 
rather  on  the  enterprise  of  its  business  leaders  and  the  industry  of  its 
population.  < 

Such  conditions  favor  the  development  of  an  electrical  supply 
systeiTi,  and  the  physical  location  of  the  city  has  had  a  like  effect. 
The  Nashua  River,  whose  head  waters  trickle  down  from  the  2,oiS-ft. 
summit  of  Mount  Wachusett  some  eight  miles  distant,  marks  the 
line  along  which  the  industrial  and  connnercial  interests  of  the  city 


In  December,  1895,  ihe  name  of  the  Fitchburg  Gas  Company 
was  changed  to  Fitchburg  Gas  and  Electric  Light  Company, 
and  the  present  corporate  owner  of  the  entire  gas  and  elec- 
tric supply  systems  of  Fitchburg  was  born.  On  June  30, 
1902,  the  connected  electric  load  of  the  Fitchburg  Gas  and  Electric 
Light  Company  included  89  commercial  arc  lamps  of  about  1,200 
candle-power  each,  300  public  arcs  of  like  rating,  12,750  commercial 
incandescent  lamps,  and  40  direct-current  motors  of  217  horse-power 
total  capacity,  on  a  500-volt  circuit.  This  lighting  load  was  carried 
on  direct-current  series  arc  circuits,  and  60  cycle  alternating  cir- 
cuits of  about  2,300  volts.  Wires  in  these  circuits  had  a  total 
length  of  68,700  feet,  all  overhead,  and  was  carried  on  1,488  poles, 
of  which  1,460  were  set  in  168,000  feet  of  public  streets. 

The  generating  station  for  this  sy.stem  was  located  not  far  from  the 
Nashua  River,  and  close  to  the  union  station  and  railway  tracks,  at 
the  east  end  of  the  main  business  section  of  the  city.  Like  so  many 
other  sections  of  the  older  type,  this  plant  contained  fire-tube  boilers, 
slow-speed  horizontal  engines  and  belted  dynamos.  On  June  30, 
1902,  the  equipment  consisted  of  five  boilers  with  a  total  rating  of  550 
horse-power,  four  engines  rated  at  450  horse-power,  and  seven  dyna- 
mos with  a  combined  capacity  of  370  arc  lamps  or  1,200  candle-power 
each   and   4,000   incandescent   lamps   of    16  candle-power:    also   two 


Fig.  I.— New  .wn  Old  Stations  at  Fitchiu-kg. 


are  closely  grouped.  On  the  abrupt  hills  which  rise  a  little  way 
back  from  the  river  bed  on  either  side  are  the  handsome  residences 
of  the  mill  owners,  and  the  more  humble  but  substantial  homes  of  the 
operatives. 

ihe  city  thus  offers  an  attractive  distribution  area,  since  all  of  the 
heavier  electric  loads  are  comparatively  close  to  a  generating  station 
at  any  point  near  the  river  bank,  and  even  the  residence  lighting 
is  not  far  away.  Under  these  circumstances  an  electrical  supply  sys- 
tem has  been  built  up,  and  the  new  plant  recently  completed  to  fur- 
nish energy  for  this  system,  while  of  only  moderate  capacity,  equals 
the  best  to  be  found  elsewhere  in  construction  and  eciuipmcnt. 

Public  electrical  supply  seems  to  have  been  inaugurated  at  Fitch- 
burg by  the  Wachusett  Electric  Light  Company,  a  Maine  corporation 
organized  in  1883.  The  date  on  which  this  company  began  to  do 
lighting  in  iMtchburg  is  not  at  hand,  but  the  start  was  probably  sev- 
eral years  after  its  organization  for  the  dynamo  capacity  of  its 
plant  had  reached  only  150  arc  lamps  of  1,200  nominal  candle-power 
each,  and  500  incandescent  lamps  of  16  nominal  candle-power,  in 
1S89.  During  the  year  just  named  the  h'itchburg  Gas  Company  se- 
cured authority  to  engage  in  electrical  supply  there,  and  shortly  there- 
after this  company  purchased  the  Wachusett  plant. 


Soo-volt  power  generators  with  a  total  rating  of  155  kilowatts.  With 
these  classes  of  equipment,  and  arc  and  incandescent  lamps  and 
motors  each  operated  by  separate  dynamos,  a  very  high  efficiency  was 
not  to  be  expected,  but  the  income  from  sales  of  electrical  energy  per 
ton  of  coal  burned  at  the  Fitchburg  plant  has  been  held  at  a  creditable 
ligure,  considering  the  circumstances,  through  a  series  of  years,  as 
pointed  out  in  the  paper  on  etTiciencies  of  electric  stations  in  the 
Electru  .\i.  Woui.i)  .\ND  Engineer  of  September  5,  1903.  For  each 
of  the  years  ending  June  30,  between  1S92  and  1902,  both  inclusive, 
the  electric  income  of  the  Fitchburg  Gas  and  Electric  Company  per 
ton  of  coal  burned  at  the  generating  plant  was  as  follows: 

Year     1892.      1893.      1894.      1895.      1896.      1897.      1898.      1899.      1900. 

Hollars     26.93     2499     3'-oo     25. 14     23.68     24.17     25.34     28.46     29.81 

Prior  to  Jime,  1902,  the  capital  stock  of  the  company  was  $150,000. 
and  its  prosperity  was  such  that  no  bonds  had  ever  been  issued. 
In  that  month  a  further  issue  of  capital  stock  to  the  par  value  of 
$150,000  was  decided  on  in  «rder  to  build  and  equip  a  new  generating 
station.  Stockholders  were  given  the  first  opportunity  of  subscrip- 
tion to  these  new  shares  at  an  advance  of  20  per  cent,  over  their 
par  value. 

The  new-  station  of  the  company  adjoins  the  site  of  the  old  one, 
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anil  represents  the  mo.Hl  niodrrn  ideas  in  fire-proof  conMniction  and      is  j8  ft,    Outsulc,  tlic  building  stands  53  ft.  9  in.  from  the  top  ..i  the 

power  pl;nu  dcsiKU.     The  main  ImildinK.  conlaininn  tlie  engines,  gen-       fonndntion  to  the  eaves. 

eriiiors.  liansforincr-.  ;.nd  swit.  l.l)o..r.l  i>  50  b>  go  ft.  in  plan,  outside.  Tlu-  r....f  i-  ..|  i:,r  nnd  jfravcl  laid  on  plank,   v.hiili   .s  Mippunci 


Fig.  2.-rCROSs  Section  of  Station. 
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Fig.  3. — Pl.\n  of  St.ation. 


and  contains  a  basement  and  first  floor  room.  Between  basement  by  the  steel  roof  trusses.  Along  the  center  of  the  roof  in  the  direction 
floor  and  the  main  or  engine  room  floor  the  elevation  is  13  ft.,  and  of  its  greater  length  runs  a  monitor  with  side  windows  for  ven- 
froni  engine  room  floor  to  the  lower  cord  of  the  steel  roof  trusses       tilation.     Between  the  inside  of  the  monitor  roof  and  the  floor  of 
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the  engine  room  tlie  distanco  is  5.'  ft.  In  structure  this  building  is 
steel  and  brick  with  concrete  foundations  and  floors.  The  concrete 
foundations  have  a  depth  of  10  ft.  below  the  brick  walls.  The  brick 
walls  are  i6  in.  thick  to  a  distance  of  27  ft.  3  in.  above  the  floor  level. 
At  that  elevation  the  two  opposite  walls  on  the  longer  sides  of  the 
station  shrink  to  a  thickness  of  12  in.  each.  In  the  corners  and  at  in- 
tervals of  17.5  ft.  on  each  of  the  longer  sides  brick  piers  increase  the 
thickness  of  the  wall  to  28  in.,  and  in  each  of  these  piers,  save  those 
at  the  corners,  there  is  set  a  steel  column.  On  the  shelf  formed  by 
the  change  in  the  thickness  of  the  walls,  and  by  the  tops  of  the  brick 
piers  and  steel  columns,  rests  the  steel  tramway  over  which  moves  a 
crane  that  sweeps  the  length  and  breadth  of  the  room. 

For  its  main  floor  the  station  has  cement  covered  with  sheets  of 
cork,  and  supported  on  steel  beams.  The  basement  floor  is  solid 
concrete.  A  dado  to  a  distance  of  five  feet  above  the  main  floor  runs 
about  the  four  walls  inside,  and  above  this  the  walls  are  finished  with 
enameled  bricks.  The  engine  and  generator  room  is  lighted  by  eight 
large  windows  below  the  crane  level,  42  small  windows  higher  vt\> 
in  the   walls,  and  24   windows  in   the   monitor. 

At  one  corner  of  the  main  building,  and  outside  of  the  dimension^ 
already  named,  a  brick  wire  tower  14  ft.  <S  in.  by  12  ft.  6  in.  on  tin- 
ground  rises  to  a  height  of  36  ft.  Close  to  one  side  of  the  main 
station  is  a  brick  store  house,  and  on  the  n|)|)osite  side  is  the  boiler 


FIG.    4.-:i-MAIN    GENERATORS. 

house,  also  a  separate  building.  This  boiler  house,  when  coin- 
pleted,  will  have  brick  walls,  a  cement  floor  and  a  tar  and  gravel 
roof,  this  last  supported  by  combined  iron  and  timber  trusses.  On 
the  ground  the  dimensions  of  the  boiler  house  will  be  43  ft.  by  69  ft. 
10  in.,  inside,  and  the  height  from  the  concrete  floor  to  the  lowest 
points  of  the  roof  timbers  will  be  31  ft.  A  monitor  with  windows 
will  run  along  the  center  of  the  boiler-house  roof. 

At  one  end  of  the  boiler  house  and  separated  from  it  by  a  i6-in. 
brick  wall  is  a  room  42.5  ft.  square  for  coal  bunkers.  The  brick 
chimney  ii  ft.  square  on  the  ground  and  with  a  5- ft.  circular  flue- 
is  located  at  one  corner  of,  but  entirely  witliout,  the  walls  of  the 
main  station. 

Space  is  provided  in  the  boiler  house  for  water-tube  boilers  of  1,250 
horse  power  total  capacity,  and  three  Sterling  boilers  of  250  horse- 
power each  will  be  installed  at  the  start.  These  new  boilers  will  oper- 
ate at  150  pounds  gauge  pressure.  Meantime,  the  old  boilers  are  in 
use. 

Steam  mains  from  the  boilers  enter  the  basement  of  the  generating 
station,  and  rise  thence  to  the  engines.  In  this  basement  are  located 
the  two  Warren  condensers,  the  two  feed  pumps,  a  heater  for  each 
engine,  an  auxiliary  heater,  and  all  the  pipes  and  valves  necessary  to 
connect  this  steam  apparatus. 

On  the  main  floor  of  the  station  space  has  been  provided  for  three 
generating  sets  of  different  capacities,  and  the  two  smaller  sets  have 


been  installed  and  are  in  regular  operation.  Each  of  these  sets 
consists  of  a  vertical,  cross-compound  engine  with  a  direct-connected 
generator  mounted  between  the  high  and  low-pressure  cylinders. 
The  smaller  of  these  two  engines  has  cylinders  of  18  and  36  in. 
diameter,  respectively,  with  a  36-in.  stroke,  and  is  rated  at  650  horse- 
power with  150  pounds  steam  pressure  and  120  revolutions  per  min- 
ute. This  engine  sets  with  its  connected  generator  on  a  masonry 
foundation  that  is  21  by  22  feet  square  at  its  base,  tapering  to  18  ft. 
by  19  ft.  3  in.  at  the  top,  and  23  ft.  high.  Of  this  height  10  ft.  is  under- 
ground and   13   ft.  extends  from  the  basement  floor  to  that  of  the 
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engine  room.  Direct  connected  to  this  engine  is  a  three-phase,  60 
cycle,  2,300-volt  alternator  of  the  internal  revolving-magnet  type, 
and  with  a  capacity  of  400  kilowatts. 

The  engine  of  the  larger  generating  set  has  cylinders  of  22  and  44 
in.  diameter,  respectively,  with  a  36-in.  stroke,  and  like  the  smaller 
engine,  operates  at  120  revolutions  per  minute.  With  150  pounds 
steain  pressure  this  engine  is  rated  to  develop  1,000  hp.  Beneath 
this  large  unit   the   fotmdation  sinks  to  a  depth  of  23  ft.,   10  ft.  of 
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wdiich  is  below  the  basement  floor.  At  its  base  this  foundation 
measures  24  ft.  9  in.  by  23  ft.,  and  tapers  to  21  ft.  9  in.  by  20  ft.  at 
the  top.  The  generator  connected  to  this  larger  engine  is  three- 
phase,  60  cycle,  2,300-volt,  and  is  rated  at  600  kilowatts.  Both  of 
these  engines  were  built  by  Mcintosh  and  Seymour.  The  two  al- 
ternators are  of  the  same  type,  and  were  built  by  the  General  Electric 
Company.  With  these  two  generators  the  station  has  a  capacity  of 
1,000  kilowatts,  and  this  may  be  raised  to  2,000  kilowatts  by  the 
addition  of  a  third  engine  and  generator  in  the  vacant  space.  Oil  i? 
supplied  to  the  generating  sets  autoinatically  from  pumps  and  tanks 
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ill  llie  ba>.ciiirm  I'.acli  ciikiiic-  K'>vciiii>r  im  electrically  controlled 
from  the  switchlwani,  mj  that  the  two  units  can  easily  be  broiiKht  to 
uniform  spcoil  for  parallel  operation. 

I'lnrent  for  tlie  icvolvinK  magnets  of  the  main  Ki^'icrator.s  ii  sn|> 
lilied  by  either  of  two  exciters,  one  rated  at  30  and  the  otiier  at 
J5  kilowatts.  The  smaller  of  these  exciters  is  driven  by  a  direct- 
connected,  vertical  engine,  and  the  larser  is  coupled  to  an  induc- 
tion motor.  Moth  the  exciters  and  their  eiiKine  and  motor  arc  of 
licneral  I'.lcctric  make  The  only  belted  apparatus  about  the  new 
station  is  an  induction  motor  driving  a  soo-voll,  direct-current 
Kcneralor  of  small  capacity,  whicli  latter  carries  a  part  of  the  station- 
ary motor  load  lliis  direct  current  set  will  be  removed  when 
all  connected  motors  have  been  clianged  to  the  alternating  type. 

.\bout  midway  along  one  side  of  the  generator  room  the  switch 
board  is  located  with  its  back  7  ft.  from  the  brick  wall.  The  board  is 
made  up  of  nine  panels  of  black  Monson  slate  mounted  on  a  base  of 
enameled  brick.  A  door  at  cither  end  of  the  switchboard  gives  easy 
access  to  the  large  space  behind  it,  where  all  connections  are  accessible. 
(U  the  nine  panels  in  this  board,  one  controls  the  station  lamp,  one  is 
devoted  to  meters  and  ground  ileteclors,  two  panels  are  fitted  for  series 
arc  circuits  of  600  lamps  total  capacity,  one  panel  handles  the  550- volt, 
lliree-phasc  motor  circuits,  another  the  J,.^oo-volt  lines  for  com- 
uiercial  arc  and  incandescent  lighting,  and  three  panels  connect  the 
generators.  All  the  main  switches  connected  with  the  switchboard 
are  electrically  operated,  and  lamps  on  its  face  indicate  whether  each 
switch  is  closed  or  open. 

The  diflFerences  in  generating  apparatus  at  the  old  and  new  sta- 
tions have  brought  with  them  changes  in  the  connected  loads.  It  is, 
of  course,  desirable  to  carry  all  of  the  loads  on  the  two  main  alter- 
nators. This  is  done  in  the  case  of  the  motor  load  by  a  substitution 
of  550-volt,  three-phase,  induction  motors  for  a  part  of  the  direct- 
current  machines  formerly  in  use,  and  by  the  motor-driven  generator 
already  named  at  the  station  for  the  remainder  of  the  direct-current 
motors.  In  the  case  of  the  direct-current,  open-arc  street  lamps  the 
ciiange  has  been  even  more  complete,  as  all  of  these  lamps  have 
been  replaced  by  alternating,  enclosed  arcs.  The  old  direct-current 
lamps  were  of  the  double  carbon  type,  and  rated  at  1,200  candle- 
power,  or  about  300  watts  each.  At  the  terminals  of  each  of  the  al- 
ternating enclosed  arcs  from  430  to  450  watts  are  retiuired.  It  is 
expected  that  the  change  from  open  to  enclosed  arcs  will  greatly 
improve  the  street-hgliting  service,  as  much  trouble  has  been  experi- 
enced in  the  past  with  open  arcs  in  ice  storms  and  high  winds.  Dur- 
ing December  last  the  number  of  arc  street  lamps  reported  out  for 
the  month  was  J07,  and  this  was  due  almost  entirely  to  bad  weather. 

To  operate  the  present  load  of  about  300  arc  street  lamps  and  also 
provide  some  reserve  capacity,  eight  constant-current  or  tub  trans- 
formers have  been  installed  in  the  basement  at  the  main  station,  un- 
tlcrneath  the  switchboard  Each  of  these  transformers  has  a  capa- 
city of  fifty  enclosed  arc  lamps,  rated  at  450  watts  each,  or  about 
22,500  watts  total.  These  constant-current  transformers  each  change 
the  2,300-volt  pressure  of  the  main  generators  to  about  4,000  volts 
as  a  maximum  on  an  arc  line.  All  of  the  commercial  arc  and  incan- 
descent lighting  is  carried  by  the  2,300-volt,  three-phase,  6o-cycle  cir- 
cuits. 

The  new  station  and  equipment  above  outlined  embody  the  ideas 
of  Mr.  H.  F.  Coggshall,  general  manager,  and  of  Mr.  A.  H.  Kimball, 
electrical  superintendent  of  the  company,  as  well  as  those  of  the 
architects,  SheafT  &  Jaastad,  of  Boston.  S.  S.  Lawrence  &  Son 
were  the  contractors  for  the  station.  "The  switchboard  was  built  by 
S.  B.  Condit,  Jr.,  &  Company,  of  Boston. 

This  new  generating  plant  is  not  the  only  public  utility  that  the  en- 
terprise and  public  spirit  of  General  Manager  Coggshall  has  given 
to  Fitchburg.  Coggshall  Park  lies  on  the  slopes  of  Mount  Elam, 
which  rises  to  an  elevation  of  840  ft.  at  one  side  of  the  city.  This 
park  is  approximately  0.4  mile  long  and  0.25  mile  in  maximum 
width,  and  is  the  free  gift  of  Mr.  Coggshall  to  the  citizens  of  Fitch- 
burg. Probably  no  municipal  park  in  the  Commonwealth,  aside  from 
the  Metropolitan  system  about  Boston,  rivals  this  one  at  Fitchburg  in 
natural  beauty  and  advantages. 


Electrical  Transmission  for  Chicago. 


A  dispatch  from  Chicago  says  the  Sanitary  Board  of  that  city  pro- 
poses to  construct  a  water  plant  in  Lockport  township,  utilizing 
the  flow  in  the  Chicago  drainage  cAnal.  The  electrical  power  thus  gen- 
erated W'ill  be  transmitted  to  Chicago  and  other  places. 


lilic'triciil  Projrjrcss  in  Esypt. 
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El.l'XTKICITY  is  penetrating  more  and  more  every  ipiartcr 
of  the  globe.  Wherever  conditions  arc  favorable,  the  electric 
•  iirrent  is  generated  by  water  power  and  lakes  the  place  of 
steam.  That  this  should  be  especially  the  case  in  countries  poor  in 
coal  is  but  a  matter  of  course,  and  whenever  those  comitrics,  on  the 
other  hand,  are  privileged  with  an  abundant  presence  of  powerful 
waterfalls,  the  install.ition  of  electric  power  stations  is  assuming 
larger  proportions  all  the  time. 

The  writer  visited  last  year  a  number  of  countries  bordering  the 
Mediterranean.  He  was  surprised  to  find  that  the  application  of 
electricity,  both  for  power  and  for  lighting  purposes,  had  made 
immense  progress  in  Spain  and  Italy,  and  even  on  the  Italian  islands 
of  the  Mediterranean.  However,  this  is  but  natural.  Most  of  the 
countries  in  Southern  Europe  do  not  produce  any  <|uantities  of  coal 
worth  mentioning,  while  they  have  at  the  same  time  wonderful 
liydr.iulic  forces,  and  there  is  liftle  doubt  that  these  very  same  terri- 
tories will  oflfer  in  the  near  future  a  most  valuable  field  for  the  sale 
of  our  surplus  manufactures  of  all  kinds  of  electrical  machinery  and 
appliances.  Hut  not  only  in  countries  which  offer  special  opportuni- 
lies  for  the  introduction  of  electric  power,  but  also  in  those  which 
produce  no  coal,  and  are  destitute  of  natural  water  power,  electricity 
is  making  steady  progress. 

This  is  especially  the  case  in  the  land  of  the  Nile,  where  electricity 
has  doubtless  made  better  headway  than  in  many  European  countries. 
Egypt  may  be  regarded  by  the  majority  of  American  manufacturers 
and  merchants  as  a  market  of  little  or  no  importance,  but  their  atten- 
tion may  be  drawn  to  the  steadily  and  largely-increasing  imports 
t<i  prove  it  a  field  well  deserving  of  their  close  study.  With  the 
opening  up  of  the  Dongola  province,  the  imports  in  many  lines  of 
manufactured  goods  will  go  ahead  with  great  strides,  and  there  is 
plenty  of  chance  for  American  firms  to  extend  their  operations  to 
•■-gyp',  provided  they  are  prepared  to  do  so  in  an  enterprising  spirit. 

Comparing  the  population  of  Egypt  with  some  other  countries, 
it  may  be  of  interest  to  mention  that  it  has  about  three  times  that 
of  the  whole  of  Central  America,  and  in  South  America,  Brazil 
is  the  only  country  w'hich  exceeds  Egypt  in  population.  American 
engineering  enjoys  the  very  best  reputation  in  Egypt.  The  building 
of  the  Atbara  bridge  by  American  engineers,  the  supply  of  American 
locomotives  for  the  Egyptian  railways,  and  the  considerable  imports 
of  agricultural  machinery  from  the  United  States  have  largely  con- 
tributed to  this  reputation. 

Strange,  therefore,  that  our  electrical  business,  which  a  few  years 
ago  obtained  some  foothold  on  the  Egyptian  market,  is  now  de- 
creasing, while  that  of  other  nations  is  growing.  The  German 
consul-general  at  Cairo  prepared  recently  an  exhaustive,  and,  it  may 
be  added,  highly  interesting  report  on  the  present  state  of  electricity 
in  Egypt,  and  the  following  abstract  from  this  official  document  will 
doubtless  prove  of  interest  to  readers  of  the  Electrical  World  and 
Engineer. 

The  physical  conditions  of  Egypt,  says  the  German  official,  do  not 
ill  any  way  present  special  inducements  for  an  extensive  application 
of  electricity,  as  the  country  does  not  possess  any  amount  of  hy- 
draulic power  which  could  be  utilized.  To  generate  current  Egypt 
has  to-day  to  avail  herself  of  steam  engines  or  other  prime-movers. 
In  spite  of  this  great  drawback,  electric  light  has  not  only  penetrated 
such  cities  as  Cairo  and  Alexandria,  but  has  also  made  its  appear- 
ance in  the  larger  towns  of  the  interior,  such  as  Mansurah  (34,000 
inhabitants)  :  Jantah  (57,000)  ;  Zifta  (14,000)  ;  Suez  (25,000)  ; 
Heluan  (3,000),  and  Ismailia  (7,000).  Electric  light  is  also  about 
to  be  installed  at  Assiut  (119,000  inhabitants)  ;  Fayoum  (31,000)  ; 
Yagaziz  (32.000),  and  Demanhur  (32,000). 

In  Cairo  the  Gas  Company,  by  a  contract  entered  into  with  the 
government  in  1897.  secured  the  exclusive  right  to  supply  electric 
light  for  a  period  of  thirty  years.  The  plant  of  this  company  is 
equipped  with  six  steam  engines  of  a  total  capacity  of  12,000  hp, 
driving  six  dynamos  of  an  average  capacity  of  800  kw.  In  1901 
there  were  1.230  customers  using  7,000  lamps,  an  increase  of  36  per 
cent,  over  the  previous  year.  The  underground  cables  had  a  length 
of  72,000  meters,  and  the  current  was  supplied  at  the  rate  of  i  franc 
(20  cents)  per  kw-hour.  At  the  expiration  of  the  contract  the  entire 
system  becomes  government  property.  There  are,  besides,  a  number 
of  private  installations  at  Cairo,  but  all  of  them  are  of  relatively 
little  importance.     Thus,  for  instance,  the  National   Printing  Office 
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has  a  small  plant  which  derives  its  power  from  a  siiiall  20-hp  steam 
engine,  generating  current  for  light  as  well  as  for  working  the 
presses.  Another  little  installation  supplies  light  for  the  Abassije 
Hospital,  situated  in  the  suburbs  of  the  city.  The  Vice-Royal  Opera 
House  possesses  a  plant  with  two  dynamos  feeding  850  incandescent 
lamps  and  six  arc  lights.  Two  of  the  larger  hotels  have  also  their 
own  electric  plant.  As  to  private  industrial  enterprises  outside  of 
the  city  of  Cairo,  no  statistical  returns  are  available. 

In  the  city  of  Alexandria  it  is  also  the  local  Gas  Company  which 
supplies  the  electric  light.  But  there  the  plant  is  owned  by  the 
municipality,  and  is  in  no  way  dependent  upon  the  government. 
Neither  Cairo  nor  Alexandria  has  a  street  lighting  system.  In  this 
regard  the  two  largest  cities  of  Egypt  are  far  behind  some  of  the 
towns  in  the  interior,  where  not  only  historic  monuments,  but  also 
the  streets  and  squares,  are  lighted  by  incandescent  lamps.  At 
Mansurah,  Suez  and  Heluan  English  companies  operate  the  electric 
plants,  while  at  Ismailia  a  syndicate,  chiefly  composed  of  Swiss 
capitalists,  furnish  electricity  to  the  town.  The  central  power  station 
at  Mansurah  feeds  373  lamps  installed  in  public  streets  and  about 
the  same  number  of  lamps  for  private  individuals.  In  the  streets  of 
Heluan  there  are  200  lanterns,  each  of  them  provided  with  two  incan- 
descent lamps  of  26  cp.  The  plant  at  Heluan  has  been  built  in  such 
a  way  as  to  be  able  to  meet  emergency  demands,  and  during  the 
winter  season  the  plant  also  supplies  three  large  hotels. 

According  to  information  furnished  by  the  government  authorities 
there  will  be  built,  for  the  towns  of  Jantah  and  Zifta,  but  one 
plant,  at  some  place  between  the  two  cities;  and  this  installation 
has,  at  the  same  time,  to  supply  electric  energy  along  the  canal 
for  the  working  of  pumps  and  similar  purposes.  This  plant  is  to 
generate  tri-phase  current  at  10,000  volts,  which,  reduced  by  means 
of  transformers,  will  be  the  first  installation  to  transmit  current 
over  long  distances  ever  constructed  in  the  land  of  the  Pyramids. 
For  its  lighting  purposes  the  government  is  to  pay  $10  at  Mansurah, 
$11  at  Heluan,  and  $17.50  for  the  Jantah-Zifta  system,  per  lamp 
per  year. 

Regarding  motive  power  for  industrial  enterprises,  it  may  be 
said  that  in  this  respect  electricity  ha^;  made  relatively  little  headway 
so  far  in  Egypt.  As  traction  power,  however,  it  is  especially  used 
on  the  tramways  of  Cairo  and  Alexandria,  at  the  usual  pressure  of 
from  500  to  550  volts.  The  power  station  of  the  Cairo  tramways, 
which,  by  the  way,  belongs  to  a  Belgian  company,  is  equipped  with 
four  steam  engines,  each  of  from  350  to  400  hp,  and  each  of  them 
coupled  to  dynamos  of  200  kw.  The  length  of  the  system,  at  the 
end  of  the  year  1901,  was  36  km,  of  which  21  km  were  double-track. 
During  the  same  year  the  rolling  stock  consisted  of  94  motor  cars 
and  59  trailer  cars.  In  1900  these  tramways  carried  11,225,000 
passengers,  and  in  the  following  jcar  14,750,000,  a  daily  average 
of  30,000  passengers  for  1900,  or  5.45  per  cent,  of  the  population  of 
that  year,  as  compared  with  a  daily  average  of  40,000  passengers 
in  1901,  or  7.07  per  cent,  of  the  population.  In  1896  a  concession 
was  granted  to  this  company  for  a  period  of  50  years,  thus  expiring 
in  1946,  when  the  entire  system,  including  rolling  stock,  becomes 
government  property.  The  Cairo  tramways  are  capitalized  at  6,000,- 
000  francs;  in  igoo  the  gross  receipts  amounted  to  1,500,000  francs 
and  rose  to  nearly  2,000,000  francs  in  1901,  while  the  total  expenses 
did  not  exceed  52  per  cent,  of  these  gross  earnings.  The  gross  re- 
ceipts, per  car-kilometer,  were  0.65  and  .054  franc  respectively  in 
igoo  and  1901. 

The  Cairo  Gas  Company  employs  for  lighting  purposes  exclusively 
single-phase  alternating  current,  which  is  not  adapted  to  run  power- 
ful motors.  During  the  hot  season,  however,  this  current  is  exten- 
sively used  for  driving  a  great  number  of  electrical  fans.  As  far  as 
large  storage  batteries  are  concerned,  there  were  only  six  of  them 
in  Cairo  at  the  end  of  1901. 

i'he  above  remarks  show  evidently  thai  Egypt  offers  a  favorable 
market  for  a  large  number  of  dynamos;  especially  for  those  of  small 
and  medium  capacity,  and  furthermore  for  the  sale  of  suitable 
motors.  The  chances  for  the  sale  of  storage  batteries  are  smaller. 
On  the  other  hand,  however,  all  kinds  of  supplies  for  electric 
lighting  should  find  a  ready  sale.  Up  to  some  time  ago,  the  dynamos 
used  in  Egypt  were  almost  exclusively  of  English  or  Swiss  origin, 
but  the  Cairo  Tramways  Company  introduced  American  dynamos. 
It  seems,  however,  that  up  to  the  present  time  German  manufac- 
turers still  get  the  bulk  of  the  trade.  In  steam  engines  the  famous 
Sulzer  Works,  of  Winterthur,  Switzerland,  are  doing  the  largest 
amount  of  business.     The   writer   saw   Sulzer   and   Tosi    (Legnano. 


Italy;  steam  engines  all  over  Southern  Europe  last  year.  These 
two  firms  are  doing  an  immense  amount  of  business  in  the  countries 
of  the  Mediterranean,  and  it  must  be  admitted  that  their  makes 
rank  among  the  best  in  the  world.  In  petroleum  motors  German 
and  English  manufacturers  compete  together,  while  in  gas  motors 
Germany  still  holds  her  own.  On  account  of  the  high  prices  charged 
by  the  Cairo  Gas  Company,  the  chances  for  an  increased  sale  of 
gas  motors  arc  not  very  great  at  present. 

Lighting  fixtures  are  largely  imported  from  Germany.  The  latter 
country  is  making  the  most  strenuous  efforts  to  obtain  a  firm  foot- 
hold on  the  Egyptian  market,  and  two  of  the  leading  German  elec- 
trical companies  are  already  established  in  the  country.  There  is 
little  doubt  that  others  will  follow.  It  was  only  recently  that  the 
Allgemeine  Elektricitats  Gesellschaft,  of  Berlin,  secured  an  im- 
portant order  from  the  Egyptian  Telephone  Company,  the  head- 
quarters of  which  are  at  London.  The  order  in  question  consisted 
of  the  laying  of  an  underground  telephone  line  between  Cairo  and 
Alexandria,  and  amounted  to  about  $260,000.  At  the  same  time, 
in  many  quarters  of  Cairo,  the  overhead  telephone  lines  had  to  be 
converted  into  underground  lines,  on  account  of  grave  disturbances 
having  occurred  after  the  completion  of  the  Cairo-Alexandria  un- 
derground telephone  system.  For  this  purpose  armored  steel  cables, 
containing  100  double  wires  each,  were  employed.  At  the  present 
time  the  Cairo  underground  telephone  cables  have  a  total  length 
of  a  little  over  20  km. 

Another  German  firm,  the  Siemens  &  Halske  Company,  installed 
the  necessary  electrical  equipments  for  the  great  Assuan  dam,  and 
also  secured  the  order  for  the  installation  of  an  electric  lighting 
plant  at  the  Khartum  barracks. 

According  to  the  official  returns  of  the  Egj'ptian  custom  house 
authorities,  the  imports  of  electrical  appliances  into  Egypt  amounted 
in  value  to  $249,645  in  1899,  $191,695  in  1900  and  to  $209,255  in  1901. 
In  reality,  however,  the  imports  have  been  larger,  as  many  machines 
being  practically  for  electrical  purposes  are  classified  among  other 
items.  The  official  figures  referred  to  above  divide  the  imports  of 
electrical  appliances  as  follows : 

1899.  1900.  1901. 

Germany     $64,735  $77.40o       $1 15.495 

Austria-Hungary     82,150  54.92°  34.385 

France     29,630  16,090  13.' J" 

England     28,955  19.140  21,560 

Italy     4,110  10,880  9.520 

Sweden     • 945  '.635  11,040 

United    States    29,490  2,680  335 

It  will  be  seen  from  these  figures  that,  while  the  imports  from 
Germany  and  Sweden  have  considerably  increased,  those  from  other 
countries,  and  particularly  from  the  United  States,  have  largely 
decreased.  The  increase  in  the  imports  from  Sweden  is  due  to  the 
fact  that  the  telephone  company  of  Cairo  uses  at  present  almost 
exclusively  Swedish  apparatus  of  the  Ericsson  make. 


Recent  Electrochemical  Developments. 


Last  week  but  two  electrochemical  patents  were  issued,  one  being 
granted  to  Mr.  J.  W.  Madigin,  of  Toronto,  Canada,  for  mechanical 
details  of  construction  of  a  non-corrosible  terminal  connection  for 
storage  batteries.  The  other  patent,  for  a  method  of  making  bleach- 
ing liquor,  was  granted  to  Mr.  Marcus  Ruthenburg,  well  known  to 
the  public  by  his  electric  iron  process.  While  in  the  manufacture 
of  caustic  alkali  and  bleaching  powder,  the  anodic  and  cathodic 
products  of  the  electrolysis  of  sodium  chloride  must  be  kept  sep- 
arate and  prevented  from  mixing  with  each  other,  the  opposite  is 
true  for  the  production  of  bleaching  liquor  or  hypochlorites.  Here 
it  is  necessary  to  enable  the  anodic  and  cathodic  products  of  the 
electrolysis  of  sodium  chloride  to  mi.x  thoroughly  to  obtain  the 
reaction  resulting  in  the  formation  of  hypochlorite.  Any  chlorine 
which  is  set  free  at  the  anode  and  escapes  as  gas  is  lost  for  the 
formation  of  bleaching  liquor.  Mr.  Ruthenburg,  therefore,  does 
not  use  simply  sodium  chloride,  but  mixes  it  with  hydrated  oxide 
of  calcium,  the  object  being  to  have  the  chlorine  taken  up  by  the 
hydrated  oxide  of  calcium,  "forming  additional  sohible  chlorine 
salt  in  the  solution  and  thus  augmenting  the  bleaching  capacity  of  • 
(he  latter.''  Another  advantage  is  that  this  addition  reduces  the 
electric  resistance  of  the  cell.  A  mixture  of  20  per  cent,  sodium 
chloride  with  10  per  cent,  of  hydrated  oxide  of  calcium  is  recom- 
mended with  a  current  density  of  yi  amp.  per  sq.  in.  of  electrode 
surface,  the  e.m.f.  at  the  terminals  of  the  cell  being  about  3  volts. 
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Allcrnuiinc  (lurrcnt  Switchboards     II. 


Hv    SrM'iiKN   Q.    Haves, 

Tllli  .switchboards,  .such  as  arc  sliown  in   l-'iij.  4.  arc  incchaiii- 
cnlly  the  saiiii-  as  the  1  lo-j.so-volt  tyjic  prcviutisly  described, 
hut    beiiiK    intended    f>>r    1100- Jjoo- volt    service,    the    knifc- 
bladt    switches    o(    ihc    latter    are    replaced    liy    plunger    .switches    so 
.irrangeil  thai   no  cliarutil  inct.il   |i.irt>  arc  c\posf<l  on  the   front  of 
I  he    board 

rhe.se  swilclu'v  lonsisi  oi  a  cast  iron  lianu-  niouiued  on  the  back 
of  the  switchboard  and  servniR  as  a  support  for  the  porcelain  cyliti- 
ilers  and  as  a  guide  fi>r  the  operalinn  rod  which  passes  thrtJUKli  the 
irnnie  and  is  controlled  by  the  hanclle  in  front.  One  switch  ternii 
nal  is  mounted  at  cacli  end  oi  ilu-  pipuilain  cylinder,  wiiicli  has  a 
V^-in.  bore  through  whicli  a  copper  rod  or  phniner  passes,  iii.ikiiig  the 
electrical  connection  Ijclween  tcrnnnaN. 
The  plungers  are  supported  liv  an  iron  cross-head  rigidly  secured 


I'iK'  5  io  a  rear  view  of  thin  t)pc  of  board,  and  shows  clearly 
the  back  of  the  plunger  switches,  rheostats  fu*e  block,  etc.,  used 
in  the  rear  o!  l-'ig.  4.  I'onceiitric  rheostats  arc  also  used  on  these 
paneK,  and  the  voltmeter  i->  utilized,  in  connection  with  a  plug  re- 
ceptacle and  push  hntion,  fur  a  ground  detector.  Under  iiormal 
coiidiiions,  when  the  reading  of  the  voltmeter  alone  is  required,  the 
plug  Is  inserieil  ill  the  um.  receptacle  sockets  that  arc  covered  by  the 
red  fibre  rings. 

It  may  seem  strange  lo  some  tlial  while  it  is  customary  to  rccom- 
iiieml  against  the  use  of  fuses  111  generator  circuits,  with  this  type 
generator  panels  with  fuses  arc  standard.  The  reason  for  this  is 
that,  as  a  rule,  these  panels  are  used  for  both  generator  and  feeder. 
and  the  fuse  is  put  in  for  the  protection  of  the  feeder  circuit.  While 
this  panel  can  he  used  with  multiple  running  machines,  not  more 
lh:m  10  per  cent,  of  the  hoards  of  this  type  are  so  used.  When  they 
are  intended  to  operate  m  multiple,  the  feeders  are  often  taken  di- 
rect   from    liie   lius-bars   without    either   switches   or   fuses — full   de- 


FiGS.  4  .\.\D  5. — Front  and  Rear  Views  of  iioo — 2200-VoLr  Switchboakd. 


to  the  operating  rod  and  moving  witli  it.  but  entirely  insulated  from 
it.  The  only  charged  metal  on  the  switch  consist  of  the  plungers 
and  the  two  terminals  on  each  porcelain  cylinder.  In  opening  the 
switch  the  plunger  is  withdrawn  from  the  lower  contact,  and  the  arc 
which  tends  to  follow  it  is  destroyed  by  the  combined  eflfect  of  the 
cooling  action  of  the  porcelain  walls  and  the  draft  caused  by  the 
expansion  of  the  heated  air  through  the  outlet  from  the  porcelain 
tube. 

The  switches  used  on  these  hoards  have  one  porcelain  cylinder  in 
each  leg  of  the  circuit,  giving  two  breaks  in  series,  and  are  known 
as  single-brake.  Switches  have  two  porcelain  cylinders  in  each  leg, 
giving  four  breaks  in  series,  are  designated  "double-break  switches." 
The  relative  breaking  capacity  of  these  switches  will  be  given  later 
in  connection  with  other  boards. 


pendence  being  placed  on  those  on  the  generator  panels.  Occasion- 
ally the  fuses  on  the  generator  panels  are  connected  in  the  feeder 
circuits. 

If  the  capacity  of  the  panel  be  over  30  amp.,  single-pole  lignum 
vitae  fuse  blocks,  described  at  some  length  farther  on,  are  used 
mounted  on  the  front  of  the  board.  If  the  capacity  is  less  than  30 
amp.,  double-pole  porcelain  fuse  blocks  are  supplied,  mounted  on  the 
rear  of  the  board.  The  panels  are  built  to  control  one  generator 
and  one  feeder,  single-phase,  for  use  with  a  similar  panel  to  control 
separately  two  generators  and  two  feeders,  single-phase ;  to  control 
one  single  or  one  two-phase  generator  and  two  single-phase  feed- 
ers ;  to  control  one  generator  and  one  feed,  two-phase ;  to  control 
four  single-phase  feeders  or  two  single-phase  feeders  with  dynamo 
changing   switches ;   to   control   two   two-phase   feeders :    to   control 
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Fuis.    6    AND    7.— Front  and  Rear  Views  of  220-VoLT  Switchboard. 


Figs.    S    and    y.— Front  and  Rear  Views  of  440-VoLT  Switchboard. 
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I'lu-    Kf'K'f'i'"!'    iiiiil    I'll!-'    Kitlii,    ihii'c  (jIuim;  ,    li>   tiuiliul    iwu   tliiii 
liliase  (cc(lci>. 

I'ig.  10  is  a  iliuKrain  of  coniicctii)ii  for  a  hoard  of  Ms  sort,  ami 
illiistiates  the  method  of  opcratiiiR  ground  detector,  voltmeter  ami 
synchronizer  connections.  When  the  alternating-current  generators 
arc  conipo.silc  wound,  additional  field  pliiKS  arc  provided  for  pntling 
these  comp.'Mii-  liilds  in  inidtiplc.     The  tkid  plugs  on  lio.oiK   fm 


.  FIG.    ID. — DIAGRA.M   OF  CONNECTIONS  OF  J200-V0LT  BOARD. 

two  generators  and  two  exciters  are  often  so  arranged  that  either 
generator  can  be  fed  from  cither  or  both  exciters,  or  both  generators 
from  one  exciter. 

Next  in  order  are  a  type  of  board  intended  for  larger  generators 
and  installations  than  that  just  described,  and  distinguished  froni 
the  latter  b>   the  use  of  j-in.  marble  and  a  frame-work  built   up  of 


Wliiii  il  1'^  nel:e^^al>  to  mslall  extra  or  special  appaiatus,  ii  iii.i> 
lie  mounted  on  marble  panels  placed  below  the  standard  panels,  ilic 
iron  supporling  legs  being  removed,  and  the  iiniallcr  panetn  fastened 
ilirectly  to  the  frame.  The  rem.'iining  spaces  may  be  fitted  with 
blank  marble  for  imiformily.  ( )iie- modification  ha-,  the  panels  in  u 
Mtigle  slab,  65  in.  high,  while  in  anoiher  the  panel  is  in  two  slabB, 
the  tup  I  ft.  8  in.  Iiigh,  and  the  bottom  3  ft.  9  in.  This  arrangement 
It  to  permii  these  allernaling-cnrrent  panels  to  match  up  properly 
with  similar  lines  of  direct-current  panels. 

I'"ig.  7  shows  the  re;ir  of  ibis  same  board,  and  illustrates  the  bus- 
bar structure,  and  the  method  of  connecting  the  switch  studs  to  the 
bus  by  means  of  copper  straps  and  extension  studs  or  "adapters." 
The  bus-bars  consist  of  copper  straps  3  in.  x  ^  in.  in  section  rest- 
ing on  porcelain  insulators  and  supported  on  cast-iron  brackets. 
This  construction  gives  ample  ventilation,  ready  inspection,  .ind 
avoids  use  of  any  rubber  insulation  or' other  inflamable  material,  a 
point  of  great  imiiorlaiice  in  switchboard  work.  .\1I  wires  ;ind  bus- 
bars arc  thoroughly  insulaled  by  proper  spacing  apart  in  air  and 
carried  on  porcelain  insulators  wherever  necessary. 

On  this  type  of  board,  as  a  rule,  the  exciters  for  the  generators 
c;in  be  controlled  from  the  generator  panel  by  means  of  field  plugs 
or  field  switch  and  the  exciter  field  rheostat.  The  limiting  sizes  of 
exciters  for  such  control  arc  15  lip,  no  volts,  and  20  hp  and  220  volts. 
I"or  larger  exciters,  or  if  meters  are  required,  separate  exciter  panels 
must  be  provided. 

Fig.  8  is  the  inml  view  of  this  type  of  switchboard  intended  for 
the  control  of  three  three-phase  feeders  and  two  three-phase  gen- 
erators and  shows  the  field  ammeter,  polyphase,  indicating  watt- 
meter and  long  scale  ammeters  used  with  this  type  of  board — rela- 
tively a  high-|)riccd  one.  On  the  modified  types  field  ammeters 
and  indicating  wattmeters  are  not,  as  a  rule,  supplied,  and  less 
expensive  ammeters  and  voltmeters  are  used.  Fig.  9  is  a  rear  view- 
of  this  board  taken  from  the  feeder  end  and  illustrates  the  method 
used  for  mounting  fuse  blocks  on  the  back  of  these  panels.  It  also 
shows  very  clearly  the  porcelain  spacing  blocks  between  the  bus-bars. 

At  the  time  these  panels  were  designed  they  were  only  listed  up 
lo  J50  volts,  but  since  that  lime  the  underwriters'  rcf|uirements  have 


Figs.  11  and  12. — Front  a.vd  Rkak  Views  of  iioo — 2200- Volt  Sw'iTCHnoARD. 


vertical-angle  irons  resting  on  a  channel  iron  and  connected  to- 
gether by  flat  irons  at  the  top.  The  standard  boards,  like  Fig.  6, 
have  a  clear  space  of  about  25  inches  between  the  bottom  of  the 
marble  and  the  floor.  The  marble  rests  on  ornamental  iron  legs, 
which  also  serve  to  conceal  the  connecting  wires  and  that  portion 
of  the  angle  iron  frame  which  pr.oiects  below  the  panels. 


Ijeen  modified  and  tiic  ^witches  rated  at  250  volts  direct  current  are 
permitted  to  be  used  on  440  volts  alternating  current.  The  type 
is  provided  with  600-volt  switches,  but  as  alternating-current  gen-- 
erators  are  seldom  wound  for  any  voltage  between  440  and  i.ioo 
volts,  these  600-volt  switches  are  seldom  used  on  these  alternating- 
current    panels.      On    alternating-current    voltages    r.p    to   (Soo    volts. 
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currents  up  to  1,000  amp.  can  readily  be  broken  with  a  quick-break 
switch,  so  the  limiting  capacity  for  generators  controlled  by  this 
type  is  about  1,000  amp.,  440  volts,  or,  allowing  for  90  per  cent, 
power  factor,  about  800  kw,  two-phase,  and  650  kw,  three-phase. 

Fig.  II  is  the  front  view  of  a  board  of  the  type  here  considered 
and  shows  the  general  appearance  of  the  plunger  switches,  fuse 
blocks,  meters,  etc.,  on  the  front  of  the  board.  For  these  panels, 
plunger  switches  are  supplied  for  operation  at  1,100  and  2,200  volts. 
These  switches,  previously  described,  are  made  both  single  and 
double-break  and  all   have  llic  same  carrying  capacity,  namely,  200 
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FIG.     13. — DIAGRAM    OF    CONNECTIONS    OF    44O-VOLT    BOARD, 

amp.     The  breaking  capacity,  however,  is  different  for  lighting  and 
for  power  load  and  for  different  frequencies. 


Character    of    load.  Lighting  load. 

Alternations     7200                16000 

Voltage     1 100     2200     1100     2200 

Cap.  in  amp.   single-break    .  100         50       100         50 

Cap.   in  amp.   double-break.  200       100       200       100 


— — -Power  load. 

7200  16000 
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As  the  breaking  capacity  of  the  switch  is  the  limiting  factor  on 
lighting  loads  where  the  power  factor  is  .90  or  above,  these  panels 
may  be  used  up  to  400  kw,  two-phase,  or  350  kw,  three-phase,  and 
on  power  load  with  a  power  factor  of   .75 
or  above  the  limits  are  respectively  300  kw 
and  250  kw. 

The  alternating-current  generator  field 
rheostat  is  mounted  in  most  cases  on  the 
back  of  the  generator  panel  with  the  exciter 
rheostat  placed  within  the  alternating  frame. 
Both  rheostats  are  independently  operated 
by  concentric  handwheels  on  the  front  of 
the  board.  In  the  case  of  large  generators 
only  the  rheostat  face  plate  is  on  the  switch- 
board, connection  being  made  from  it  to  the 
rheostat  resistance  which  may  be  installed 
in  any  convenient  place.  As  a  rule,  syn- 
chronizing is  done  by  lamps,  but  when  de- 
sired a  synchroscope  may  be  used  and 
mounted  on  a  swanging  bracket  at  the  end 
of  the  board. 

The  proper   place    for   automatic   protec- 
tion is  in  the  feeder  circuits  and  fuses  as  a 
rule  are  satisfactory  for  circuits  of  the  sizes 
usually  controlled  by  these  panels,  i.  e.,  less 
than    1,000  amp.  at  440  volts,  200  amp.  at 
1,100,  and  100  amp.  at  2,200  volts.    The  low- 
voltage  fuses  furnished  ordinarily  are  of  the  open  type  and  are  usually 
mounted  apart  from  the  switchboard  in  the  outgoing  feeders.    Occa- 
sionally  the  open    fuse  blocks   are  arranged   in  gangs  on   slabs   of 
suitable  size  and  mounted  on  brackets  on  the  back  of  the  switch- 
board.     Instead   of   open    fuses   a   line   of   enclosed   fuses   has   been 
designed  and  these  occasionally  are  located  on  the  front  or  rear  of 
the  board. 

For    I. TOO   and    2.200-volt    service,   a    lignum    vitje   expulsion    type 
fuse   block    is    used    with    aluminum    fuses   enclosed    in    a    chamber. 


which  is  air-tight  except  for  one  small  vent.  The  melting  of  the 
fuse  causes  a  rapid  expansion  of  the  air  contained  in  this  chamber 
and  consequently  creates  a  strong  and  quick  air  blast  through  the 
vent,  blowing  out  the  arc.  Lignum  vita;  being  an  extremely  heavy, 
close-grained  wood,  cannot  burn  from  the  arc.  It  has  great  strength 
combined  with  considerable  elasticity,  and  the  tremendous  expansive 
tendency  produced  by  the  arc  is  thus  properly  restrained,  while  just 
enough  flexibility  is  allowed  to  avoid  rupture.  These  fuse  blocks 
are  mounted  at  the  bottom  of  the  board,  and  the  vent  is  so  con- 
structed 'that  it  discharges  the  fuse  vapors  downwards  towards 
the  floor. 

The  blocks  containing  the  fuse  are  on  the 
front  of  the  panel,  the  terminals  on  the  rear 
and  plugs  extending  through  the  marble 
and  formmg  part  of  the  fuse  holder,  com- 
plete the  connections  between  the  terminals 
and  the  fuse.  These  fuse  holders  are  read- 
ily detachable  from  the  board  and  by  having 
extra  holders  on  hand  already  fused,  the  in- 
terruption to  the  service  is  reduced  to  a 
minimum.  A  new  fuse  can  be  inserted  to 
replace  the  blown  one,  w-henever  convenient, 
and  without  the  least  danger  to  the  at- 
tendant. 

Fig.  12  shows  the  rear  view  of  the  board 
and  illustrates  the  bus-bars,  wiring,  brack- 
ets, transformers,  etc.,  used. 

It  is  often  deemed  important  that  the 
generators  and  feeder  panels  be  equipped 
with  wattmeters,  and  it  is  customary  to 
use  indicating  wattmeters  on  the  generator 
panels  and  integrating  meters  on  the  feeders. 
The  use  of  indicating  wattmeters  on  the 
generator  panels  allows  a  ready  means  of  determining  when  the 
fields  of  the  machines  are  excited  to  give  as  high  a  power  factor  as 
l)()ssible.  With  the  kilowatt  output  constant,  the  power  factor  will 
l)e  a  maximum  when  the  armature  current  is  a  minimum,  so  the 
field  current  is  adjusted  until  this  minimum  point  is  reached.  In- 
dicating wattmeters  also  show  at  a  glance  the  output  of  the  machine 
at  all  times.  Instead  of  indicating  wattmeters,  power  factor  meters 
are  sometimes  used. 

Integrating  wattmeters  on  feeder  i)anels  keep  a  record  in  kilowatt- 
hours  of  the  energy  supplied  to  a  feeder  which  supplies  a  certain 
section   of  a   factory,   a  certain   portion   of  a  town,  or  a  particular 
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FIG.    14. — DIAGRAM    OF   CONNECTIONS   OF   2200-VOLT   BOARD. 

customer  or  set  of  customers,  and  by  checking  up  these  readings 
against  those  of  the  custoincr's  meters,  the  actual  commercial  effi- 
ciency of  the  transmission  line  is  readily  obtained. 

The  feeder  panels  are  provided  with  one  ammeter  per  feeder 
instead  of  one  in  each  phase  to  allow  two  feeders  to  be  controlled 
by  one  panel.  The  panels  have  an  ammeter  in  each  phase  of  a 
feeder,  and  are  not  as  a  rule  arranged  for  double-throw  systems : 
but  the  modified  boards  are  provided  with  double-throw  switches 
and  two  sets  of  bus-bars  when  required. 
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As  siiiglc-phasc  liKlitiiiK  circuits  .irv  nfU'ii  iim  limn  i.kn)  .iiuI 
-■,iOi>  M>lt  systoins,  suilablc  feeder  panels  lor  lliis  line  ol  work  have 
been  inclinicil  111  this  type.  These  siiiKlepiiasc  feeder  panels  are 
arrantied  nsnally  wilh  two  feeders  per  panel  and  citlier  with  .siiiKle 
•  ir  donlilf  tliruw  >\vilrlies.  On  a  l«i)  phase  s\vitchl)i>ar<!  wilh  smule 
thrijw  >» Itches  mi  feeder  panels,  tlicse  feeders  arc  usually  e(|ually 
divided  helworn  tlic  pliases.  With  duulilo  tlirnw  switches,  the 
feeder-,  can  be  thrown  on  one  pliase,  or  tiic  otlicr  In  balance  up 
(he  load 

Fiji  i.<  IS  u  diagram  of  connections  with  three  440-volt,  two-phase 
jjencralors  operating  in  multiple.  It  shows  the  scheme  used  for 
groimd  detector,  synchronizer  and  voltmeter  connections.  Field 
connections  have  been  omitted  to  avoid  confusion.  When  synchroii- 
uinn  tlic  Krouiul-detcctor  plug  is  jjlaccd  in  a  red  receptacle  the 
voltmeter  plug  put  in  on  the  right-hand  side  of  a  6-point  receptacle 
of  the  panel  for  the  machine  to  be  synchronized  and  the  plug  in- 
serted in  the  synchronizer  receptacle  of  same  panel.  Connections 
as  shown  are  for  syiuhruiiizinj;  with  dark  lamps.  If  it  is  preferred 
to  synchronize  with  bright  lamps  the  connections  of  one  oi  tin- 
transformers  can  be  reversed. 

Fig  14  is  the  diagram  of  connections  for  a  switchboard  with  three 
2,200-volt,  twii-phasi'  generators  operating  in  multiple,  and  shows 
all  of  the  connnlions  except  ihc  field  wiring. 


An  Object  Lesson  in  Telephone  Receivers.  -III. 


Illinois  State  Electric  Association. 


Note  was  made  in  these  pages  last  week  of  the  opening  sessions  of 
the  Illinois  State  F.lectric  Association,  at  St,  Louis,  and  the  subse- 
quent trip  on  the  Mississippi 

At  Alton,  on  Saturday  night,  September  ly,  the  .Mion  Railway,  Gas 
and  Electric  Company,  through  President  J.  F.  Porter,  entertained 
the  association  by  a  theater  party.  The  trip  up  the  river  the  next 
day,  from  Alton,  was  very  enjoyable.  The  delegates  were  given  an 
opportunity  to  see  some  of  the  beautiful  but  now  comparatively  little- 
known  scenery  along  the  Mississippi  and  Illinois  rivers. 

The  only  formal  meeting  of  the  Association  was  that  held  on  the 
steamer  for  the  election  of  oflicers.  The  old  officers  were  all  re- 
elected, as  follows:  W.  E.  McCuUough,  Beardstown  Electric  Light 
and  Power  Company,  president;  John  W.  Glidden,  first  vice-presi- 
dent :  R.  L.  .Mien,  Economy  Electric  Light  and  Power  Company, 
Joliet.  111.,  second  vice-president;  C.  L.  Gerould,  Galesburg  Gas  and 
Electric  Company,  third  vice-president;  D.  Davis,  Litchfield  Electric 
Light  and  Power  Company,  treasurer;  H.  E.  Chubbuck,  Citizens' 
Lighting  Company,  La  Salle,  111.,  secretary;  and  W.  B.  McKinley, 
Urbana  and  Champaign  Railway,  Gas  and  Electric  Company;  J.  N. 
C.  Shumway,  Taylorville  Electric  Company ;  Frank  J.  Baker,  North 
Shore  Electric  Company,  Waukegan ;  C.  E.  Hay  and  S.  S.  Davis, 
People's  Power  Company,  Moline,  111.,  executive  committee- 
Applications  lor  membership  were  received  from  the  Mt.  Sterling 
Electric  Light  and  Power  Company  and  the  Pana  Electric  Company. 
The  place  of  the  next  meeting  was  left  with  the  executive  committee. 
Resolutions  were  passed,  thanking  the  Fish  Commission  for  its 
courtesy  in  allowing  the  association  the  use  of  the  steamer  Illinois; 
thanking  the  officers  of  the  Alton  Railway,  Gas  and  Electric  Company 
for  the  entertainment  at  that  place;  thanking  the  oflicers  of  the 
Louisiana  Purchase  Exposition  for  the  courtesies  extended  while 
visiting  the  World's  Fair  grounds;  thanking  the  St.  Louis  Transit 
Company  for  the  use  of  a  special  car  to  and  from  the  World's  Fair 
grounds,  and  thanking  the  St.  Louis  Car  Company  for  the  reception 
and  entertainment  at  that  company's  works  in  Baden,  where  a  stop 
was  made  on  the  way  up  the  river  Saturday  afternoon. 


Convention  of  Electrical  Workers. 


The  annual  convention  of  the  International  Brotherhood  of  Elec- 
trical Workers  was  held  in  Salt  Lake  City,  Sept.  14,  there  being 
about  250  delegates  in  attendance.  The  convention  was  presided  over 
by  Grand  President  W.  A.  Jackson.  A  resolution  was  passed  voting 
$5,000  to  the  electrical  workers  at  San  Francisco,  who  are  on  a  strike 
against  the  telephone  company.  There  was  a  large  electrical  street 
display  in  honor  of  the  occasion.  The  delegates  were  entertained  in 
various  ways  during  their  stay  in  the  city. 


Hv  Arthur  V.  Aihiott,  C.  E. 


1^  big  5'<>  published  on  page  517,  last  week,  a  somewhat  differ 
eiit  model  of  the  Kellogg  receiver  is  shown.  Here  a  threaded 
block,  b'',  is  placed  on  the  lop  uf  the  magnet  bars,  which  cngagrs 
ill  a  screw  thre.id  on  the  inside  of  the  case.  By  this  means  adjust 
ability  is  secured  between  the  pole  pieces  and  the  diaphragm.  Fig.  56 
also  illustrates  the  method  of  attaching  the  receiver  cord.  On  the 
real  of  the  case  is  a  cap,  e,  which  is  secured  by  means  of  a  screw 
thread.     Undcrne.-ith   this  cap  a  partition  is   formed  in  the  receiver 


FIG.    5;  iil\Mt>M     OK     KELLOGG    RECEIVER    WITH     Ul AiHunu ivi     i^^MOVEO. 

case  having  a  hole  in  its  center.  The  leading-in  wires  from  the  line 
coils  pass  along  through  the  case  beside  the  magnet  and  through  a 
hole  in  the  center  of  the  partition,  o*.    On  the  top  of  this  partition 
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FIG.   5S.  — PHANTOM  OF  KELLOGG  RECEIVER  WITH   DI.\PHRAGM    IS    PLACE. 

are  two  screws,  d,  to  which  the  leading-in  wires  are  attached.  The 
receiver  cord  passes  through  a  hole  in  the  tail  cap,  e,  and  is  then 
knotted  at  ^1.     From  the  receiver  cord  the  conductors  pass  to  the 
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ecrews,  d^,  thus  securing  electrical  connection  with  the  leading-in 
wires.  Figs.  57  and  58  are  the  phantoms  of  the  Kellogg  receiver, 
Fig.  57  is  taken  with  the  diaphragm  removed,  while  Fig.  58  shows  the 
field  with  the  diaphragm  in  place.  The  phantom  of  Fig.  57  is  notice- 
able for  the  uniformity  of  the  field  which  is  produced,  while  Fig.  58 
indicates  that  the  magnetic  relations  between  the  diaphragm  and  the 
field  are  well  preserved,  as  there  is  little  or  no  evidence  of  any 
external  field  outside  of  the  diaphragm. 

THE    MANHATT.\N   TELEPHONE  RECEIVER. 

The  Manhattan  hand  telephone  is  illustrated  in  Figs.  53,  59  and  60. 
Fig.    53B   siiows    the    iiistniinent   assembled,    while   in    Fig.   59   it   is 


lie,    59.^ — .\I,\Nn.\TTAN    HAND-TELEPHONE   DISSECTKD, 

dissected.  The  case  consists  of  three  pieces  :  the  body,  the  diaphragm 
cap  and  a  tail  piece,  which  is  simply  a  composition  disc,  carrying 
two  binding  posts,  through  the  center  of  which  a  screw  runs  into 
the  interior  of  the  instrument  and  is  tapped  into  the  magnetic  system. 
The  magnetic  system  consists  of  two  bars  of  steel  .628  in.  wide,  .120 
in.  thick  and  3.75  in.  long.  In  the  rear  the  bars  are  clamped  to- 
gether by  means  of  a  screw  bolt  and  a  filling  piece  of  soft  iron,  while 
in  front  there  is  a  filling  piece  cast  of  non-magnetic  metal  that  car- 


FIG.   60. — PHANTOM    OF    MANH.\TTAN    HAND-TELEPHONE. 

ries  a  screw  thread  which  engages  with  a  similar  thread  on  the 
inside  of  the  case.  This  block  is  also  provided  with  a  shoulder  and 
presumably  the  magnetic  system  is  to  be  screwed  into  the  case  until 


the  shoulder  reaches  a  bearing.  This  receiver  is  noticeable  in  having 
no  [jolc  pieces.  The  magnet  bars  extend  directly  through  the  com- 
position block  and  on  to  their  ends  the  line  spools  are  forced.  The 
spools  are  .44  in.  wide,  i.o  in.  long  and  .43  in.  deep.  The  winding 
is  of  No.  34  or  No.  36  wire  and  the  resistance  from  68  to  70  ohms, 
both  of  the  line  coils  being  joined  in  series.  The  diaphragm  is  flat, 
of  ferrotype  metal  .01  in.  thick,  2.25  in.  in  diameter  over  all,  and 
1.75  ill,  free  diameter.  The  tractive  effort  is  .851  pounds,  corre- 
sponding to  369  grams.  This  is  equivalent  to  a  tractive  eflFort  of 
1,216  grams  per  square  cm.,  showing  an  induction  of  5,500  gausses 
in  the  pole  pieces,  and  remaiiance  the  same  in  the  magnets.  The 
leading-in  wires  pass  from  the  line  spools  through  two  slots  in  the 
composition  filling  piece  and  thence  extend  to  the  rear  of  the  re- 
ceiver and  are  soldered  into  the  binding  posts.  The  leading-in 
wires  are  carefully  insulated  with  rubber  tube  to  prevent  any  pos- 
sibility of  crosses.  Fig,  60  is  the  phantom  from  the  Manhattan 
model  with  the  diaphragm  removed.  The  field  is  exceptionally 
symmetric  and  uniform  and  is  noticeably  less  intense  than  that  of 
iitlicr  models,  which  is  fully  substantiated  by  a  lower  tractive  effort. 

THE    MANHATTAN    HEAD   TELEPHONE. 

The  Manhattan   head   telephone   is  a  curious  model   in   many   re- 


FIG.   61, — A^WESTEKN     TELEPHONE     RECEIVER     DISSECTE*. 

B — MANHATTAN  WATCH-CASE  RECEIVER  DISSECTED. 

spects.  It  is  illustrated  in  Figs.  54,  61,  62  and  63.  In  Fig.  54B  the  in- 
strument is  shown  assembled,  while  in  Fig.  6ib  it  is  dissected.  The 
instrument  consists  of  a  wash  bowl-shaped  casting  of  hard  iron  or 
steel.  In  the  center  of  this  a  small  round  hard  steel  stud  is  secured, 
which  extends  upwards  and  is  faced  off  even  with  the  rim  of  the 
casting.  Around  this  central  stud  is  a  wooden  spool,  which  carries 
the  line  coil.  Through  the  side  of  the  case  two  holes  are  drilled 
and  are  furnished  with  small  binding  posts  to  which  the  cord  tips 
may  be  attached  and  from  which  the  leading-in  wires  pass  to  the 
spool.  The  diaphragm  is  flat,  of  ferrotype,  .005  in.  in  thickness, 
2  in.  in  diameter  over  all  and  1.75  in.  free  diameter.  The  exciting 
coil  is  a  single  spool  of  wood  i  in.  in  diameter  and  .312  in.  deep. 
The  receiver  is  wound  with  No.  38  wire  to  70  to  80  ohms.  The 
pole  piece,  if  it  may  be  so  termed,  is  a  steel  stud   .280  in.  outside 
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I'hc  tractive  ctYort   is    .344  poiituls,  corl°r^|lotulill|{   to    156  grain*. 

This  is  equivalent  to  276  grams  per  sq.  cm.,  showinn  .m  induction 
"'  S..V"  Raussis  in  the  pole  piece.  The  pliaiitiuns  of  this  imxlrl 
arc  shown  in  I'igs.  (>_•  and  63  (Fig.  6j),  heiuR  the  phantom  with  the 
diaphragm  removed,  while  Fig.  63  is  that  taken  witli  the  diaplnagm 
in  place.  The  field  shown  in  Fig.  02  is  u  curious  one,  but  is  wliai 
wouM  naturally  he  expected  from  a  magnetic  system  designi-d  upon 
the  lines  of  this  model.  The  efTcct  of  the  central  magnet  is  clc.iily 
shown.     In  Fig.  (\\  llie  phantom  taken   with  diaphragm  in  place  it 
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FIG.    02. — l'H.\Nro.\l    OK     MANUAllAN     WATCH-CASE    RECEIVER     WITH 
DIAPHRAGM    REMOVED. 

is  curious  to  notice  that  the  reluctance  of  the  diaphragm  is  sufticient 
to  cause  a  noticeable  magnetic  leakage  from  the  circumference  of 
the  casting  which  forms  the  case  of  the  instrument. 

RECEIVER  OK  THE  ERICKSON  TELEPHONE  COMPANY. 

The  model  adopted  by  the  Erickson  Telephone  Company  is  shown 
in  Fig.  53c  and  in  Figs.  64,  65  and  66.  Fig.  53c  illustrates  the  re- 
ceiver assembled,  while  in  Fig.  64  it  is  dissected,   Figs.  65  and  66 
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FIG.    63. — PHANTOM    OF    MANHATTAN    WATCH-CASE    RECEIVER    WITH 
DIAPHRAGM    IN    PLACE. 

being  the  phantoms.  In  this  receiver  a  pressed  brass  case  forms 
the  foundation  of  the  instrument  over  the  handle  portion  of  which  a 
tube  of  rubber  or  other  insulating  material  is  slipped,  which  is  fur- 
nished with  a  tail  piece  that  carries  the  binding  posts  to  which  the 
receiver  cord  is  attached  and  in  the  center  of  which  is  a  screw  eye 
to  which  a  supplementary  cord  is  knotted  to  support  the  receiver 


and  relieve  hiiidiiiK  posts  and  cord  conductors  of  any  strain.  In 
this  rcsin(  I  ilil.  model  is  a  drparture  from  those  that  have  been 
pir\i<iii^l\  >  "M  .nil  led,  for  the  foundation  in  ihc  case  is  entirely 
metallic  and  merely  enough  insulation  provided  to  protect  the  re- 
ceiver. The  magnetic  system  consists  of  n  U  bar  .622  in.  wide  and 
ja  in.  thick:  llu-  magnet  is  4  in.  long.     Each  pole  piece  is  bolted  to 


KK;.   64. — ERICSSON   RECEIVER  DISSECTED. 

its  appropriate  side  of  the  U  by  means  of  a  bolt  and  nut.  The 
pole  pieces  are  .573  in.  wide,  .115  in.  thick  and  .970  in.  long.  The 
tractive  effort  is  2.595  pounds  (corresponding  to  1,177  grams). 
This  corresponds  with  tractive  effort  1,315  grams  per  sq.  cm.,  the 
induction  in  the  pole  pieces  is  n,6oo  gausses,  and  the  remanance  is 
6,000  gausses.  The  line  coils  are  of  brass  .41  in.  wide,  .88  in.  long 
and  .31  in.  deep.  The  receiver  is  wound  with  No.  36  wire  with 
about  2,000  turns  and  has  a  resistance  of  120  to  125  ohms.     After 
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FIG.   65. — PHANTOM    OF   ERICSSON    RECEIVER   WITH    DIAPHRAGM    REMOVED. 

the  magnetic  system  is  slipped  in  the  side  of  the  case  two  holes  are 
bored  through  the  sides  of  the  case  and  the  magnet  bars,  and  two 
screws  inserted  from  the  exterior.  By  this  means  the  case  and 
magnets  are  bolted  firmly  together.  The  screw  holes  in  the  case 
are  slightly  elongated  and  thus  it  is  possible  to  adjust  the  pole  pieces 
with  reference  to  the  diaphragm.     The  surface  of  the  case  is  faced 
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off  and  the  diaphragm  by  means  of  the  cap  clamped  firmly  upon 
the  exterior  of  the  shell.  The  leading-in  wires  are  insulated  with 
a  double  covered  paraffined  cotton.  They  are  attached  directly  to 
the  line  coil  wire  and  thence  carried  backward  to  the  case  and 
soldered  to  the  binding  posts,     The  diaphragm  is  flat,  of  tin   .01  in. 


KIC.    66. — PH.\.NT().M    OF   ERICSSON    RECEIVER   WITH    D1AI'HI<.\GM    IN    PLACE. 

thick,  2.31  ill.  ill  diameter  over  all,  giving  2  in.  in  free  diameter. 
The  phantoms  of  this  model  shown  in  Figs.  65  and  66  are  noticeable. 
Fig.  65  shows  a  field  that  is  exceedingly  uniform  and  intense.  The 
phantom  of  Fig.  66  is  taken  with  the  diaphragm  in  place  and  shows 
a  uniform  distribution  of  field  and  that  the  diaphragm  is  slightly 
above  saturation. 


Electric  Trolley  Lines  in  Germany. 


A  Proof  of  the  Law  for  Grouping   Cells  to  Obtain 
Maximum  Current. 


By  E.  Dana  Pierce. 

SUPPOSK  we  have  a  circuit  of  known  resistance,  R,  to  which 
we  wish  to  furnish  current  from  a  given  number  of  similar 
galvanic  cells  (or  other  direct-current  generators),  each  of 
an  e.m.f.,  e,  and  internal  resistance,  r.  To  obtain  the  maximum 
current  we  must  so  connect  the  cells  in  series-parallel  groups  that 
I  lie  total  internal  resistance  of  the  battery  shall  be  as  nearly  as 
i'ossible  equal  to  R,  the  resistance  of  the  external  circuit.  This 
principle  is  usually  stated  without  proof  in  elementary  text-books 
of  physics.  Its  truth  may  be  easily  verified  by  trying  a  few  test 
cases,  and  it  may  al^o  readily  be  proved  by  the  use  of  calculus.  It 
is  the  purpose  of  this  article  to  give  a  simple  algebraic  proof  which 
is  mathematically  complete  and  also  capable  of  being  understood 
by  any  one  familiar  with  simple  algebra: 
I^et  /  =  current. 

e  =  e.m.f.  of  one  cell, 
r  =:  internal  resistance  of  one  cell. 
A'  =  external  resistance  of  circuit. 
p  =  number  of  cells  in  each  "parallel"  set. 
s  =  number  of  such  sets  in  series. 
Then  for  any  given  number  of  cells,  n, 
Let  n  ^=  ps,  (i) 


.\  recent  report  from  U.  S.  Consul  H.  W.  Harris,  Mannheim, 
Baden,  deals  with  street-car  lines  in  Germany.  Recently  published 
figures,  he  says,  place  the  total  number  of  miles  of  electric  car  lines 
in  Germany  at  2,117.  Considering  the  area  and  population  of  the 
Empire,  these  figures  show  a  comparatively  slow  development  of 
this  branch  of  railway  building — this,  too,  in  spite  of  the  fact  that 
in  electric  lighting  and  in  other  applications  of  electricity  Germany 
had  taken  advanced  rank.  The  cause  of  this  backwardness  is  to  be 
sought  mainly  in  the  fact  of  State  ownership  of  the  larger  part  of 
the  existing  steam  railways,  and  the  unwillingness  on  the  part  of 
city  and   other   authorities  to  grant  charters   to   private   companies. 

The  Grand  Duchy  of  Baden,  a  small  part  of  the  Empire,  has  an 
area  slightly  larger  than  that  of  the  State  of  Connecticut,  with  a 
population  somewhat  more  than  twice  as  great.  In  1900  it  had 
five  cities  of  upward  of  40,000  population,  namely,  Mannheim,  Carls- 
ruhe,  Frieburg,  Pforzheim  and  Hcidelijerg.  There  were  in  1900 
fourteen  cities  of  upward  of  io,ooo  population.  The  State  includes 
a  thickly  settled  portion  of  the  Rhine  Valley  about  160  miles  long, 
with  an  average  width  of  10  miles,  which  would  seem  to  be  a  spe- 
cially good  field  for  electric  railway  lines.  And  yet  at  present  elec- 
tric lines  are  in  operation  only  in  or  near  the  following  cities: 

Length    of    line. 
Miles. 

ilannlicim     (iiicIudinR     Ludwisshafen    extension) 25 

Carlsruhe    (including    line   to    Durlacli)    9 

Heidelberg    (including   Heidclberg-VViesloch    line)    11^ 

Kreiburg     8 

The  city  of  Kehl,  Baden,  is  connected  with  .Strassburg  by  a  branch 
of  the  Strassburg  city  lines,  but  does  not  operate  an  independent 
line.  Of  the  above  lines,  each  belongs  to  the  respective  city  ex- 
cept in  the  case  of  the  Heidelberg  city  lines,  which  are  operated  by 
a  private  corporation,  the  city  being  the  owner  of  three-quarters  of 
the  capital  stock. 

The  fare  charged  carries  with  the  distance  long  rides  and  transfers 
on  a  single  fare  not  being  permitted  to  the  extent  they  are  in  the 
United  States.  The  fare  for  ordinary  distances  is  10  pfennigs  (25/2 
cents),  tickets  good  for  25  ride-s  being  sold  for  2  marks   (48  cents). 


I 

k 
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Then  p  s  =^  — 
I: 


P   = 


(a) 


(3) 


(4) 


s  k 


Now,  by  Ohm's  law,  we  have 

es 

I  =  


e  s 


= (S) 

s  R  -\-  rks"^ 

R  +  r  X    - 
P 

It  is  to  be  proved  that  /  in  the  last  equation  will  be  a  maximum 

when  R  =  rks^.  (6) 

To  prove  this  by  calculus  we  differentiate  /  with  respect  to  j  in  (5), 
and  obtain 


dl         e{R  —  rks^) 


ds  (R  +  rks^Y' 


(7) 


For  a  maximum  value  of  /,  the  second  member  of  (7)  is  put  equal 
to  zero : 


e  (R  —  rks^) 
(R  -f  rks^)'^ 


o: 


(8) 


or,  e  {R  —  r  k  s'-) 


0. 


(9) 

R  =  rks-  (10) 

That   is,  the  exterii.il  and  internal  resistances  must  be  equal   for 

maximum  current. 
The  algebraic  proof  of  this   proposition  is  as   follows,  using  the 

same  symbols : 
In  any  case,  the  total  iitlcinol  resistance  is 

s 

r  X  —  =  rks^  (from   [4]) 

P 
Now,  r  k  s^  is  either  equal  to  R,  i.  e., 

R  =  rks"-  (11) 

or  )■  /.'  s-  equals  R  plus  or  minus  some  quantity,  i.  e., 

rks"  =  R  ±    d.  (12) 

.Assuming  first  (11).  we  have 
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and  »ub«litiiiiiiR  thin  value  of  s  iiilu  ^5).  we  have  (r  k  s'  r-  K). 


\rk 


But  if  we  .■issiiinc  il\r  I'ondition  of  (■(|untion  (12),  then 


(•4) 


(15) 


and   from    (5)    we  have  the  current   vahie   for  this  case    {r  k  s^  = 


f.= 


JA'  ±    ^/ 


{•6) 
2  A'   t    ,/ 
It  ninains  to  be  shown  that  /,  of  (14)  is  greater  than  /„  of  (16). 
Expressing  the  ratio  of  1^  to  /,  from  (14)  and  (16), 

I^  (2/e  ±  d)   \IR 


/j  2R  \/R  +  d 


2Ji  ±  d 


2x/'  R(R  ±  d) 


\R*  ±  ^R  d+  d* 
\   '\R*  ±  \Rd 


But  here,  since  d-  is  essentially  f>6sithc  (that  is,  whether  d  is  a 
plus  or  a  minus  quantity),  the  numerator  of  the  fraction  is  greater 
than  the  denominator,  and,  therefore,  7^,  the  current  value  when  the 
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CURRENT  CURVE. 

external  and  internal  resistances  are  equal,  is  proved  greater  than 
the  current  value  when  they  are  unequal. 

The  diagram  gives  the  curve  obtained  by  plotting  the  number  of 
cells  in  series,  s,  as  abscissse,  and  /,  current  values,  as  ordinates  for 
a  given  numerical  case. 

It  will  be  seen  from  the  curve  that  there  is  one  and  only  one 
maximum  value  for  the  current,  and  that  this  is  represented  by  the 
top  of  the  curve  where  the  external  and  internal  resistances  are 
equal,  namely,  .81  ohms. 

It  is  also  evident  from  the  curve  that  the  rate  of  decrease  of  current 
with  changing  number  of  cells  connected  in  series  is  not  the  same  on 
the  two  sides  of  the  maximum. 


A  New  Journal  of  Physical  Chemistry. 


The  first  issue  has  appeared,  dated  July,  of  the  Journal  de  Chitnie 
Physique,  published  in  Geneva,  Switzerland,  under  the  editorship 
of  Prof.  P.  A.  Guye.  In  a  list  given  of  collaborators  appear  the 
names  of  .-Krrhenius.  Berthelot,  Ciirie.  Duhew,  Guillaume,  Heroult, 
van't  Hoflf,  Le  Chatelier,  Mond,  Morley  (Cleveland,  O.),  Nernst, 
Ostwald,  Poincare,  and  other  names  well  known  in  chemical  and 
physical  science.  The  journal  will  appear  monthly  at  a  subscription 
price  of  25  francs  per  annum. 


A  Possihic  Soiiii-i.-  for  ScciiriiiK  Wick-  Spt-ctl  Rannc 
ill    l)irccr-(Airtciil   Motors. 

liv  Aim  Id   F.  IIkmini.way. 

THK  work  of  conslnicling  an  electric  motor  capable  of  wide 
speed  variation  wan  fir^t  alleniptrd  with  the  siippoHition  in 
mind  th.it  the  problem  would  consist  in  the  use  of  greater 
bulk  of  copper  and  iron  within  the  motor  itself,  as  a  substitute  for 
foreign  accessories,  armature  resistances,  special  systems,  gearing, 
etc.,  now  largely  employed  for  obtaining  speed  changes,  all  of  which 
arc  accompanied  by  undesirable  complications  more  or  less  inclfi 
cicnt  and  expensive.  I  refer  here,  of  course,  to  a  motor  in  which  the 
speed  variations  arc  accomplished  by  varying  the  magnetic  density 
of  the  fielfl  magnets,  the  inaiiipulalion  for  such  speed  changes  being 
accomplished  by  adjusting  a  variable  resistance  in  circuit  and 
through  which  the  current  passes  to  the  field  magnet  coil.  Pre- 
liminary determinations  on  the  subject  show  at  once  the  iinpos.iibility 
of  obtaining  a  design  productive  of  anything  like  a  satisfactory 
range  of  variation.  In  fact,  about  all  that  is  possible  is  being  daily 
.Tccomplishcd  by  a  number  of  electrical  manufacturing  companies. 
I  believe  a  speed  ratio  of  two  to  one  is  about  the  practical  limit. 

The  obstacles  preventing  results  may  readily  be  noted  by  the  fol- 
lowing summary : 

First.  Arcing  at  the  commutator  when  the  magnetic  field  is  ab- 
normally reduced,  owing  to  distortion  created  by  armature  reaction 

Second.  Under  normal  conditions  of  design,  not  sufficient  .cross- 
section  of  magnet  cores  to  convey  additional  magnetism,  even  if 
provided  for  by  field  coils. 

Third.  Assuming  normal  proportions,  if  provision  be  made  for 
reducing  speed  by  increasing  the  density  of  the  magnetic  flux,  field 
core  dimensions,  armature  diameter  and  length  must  proportionately 
increase.  Thereby  each  turn  of  wire  upon  the  armature  encircles  a 
corresponding  greater  section  of  iron ;  and  the  effect  of  the  armature 
current  becomes  greater  in  the  same  degree  as  the  proportions  have 
grown.  So  that  in  retaining  torque,  it  will  be  found  impossible  to 
approach  the  maximum  speed  originally  established  without  exces- 
sive arcing  at  the  commutator ;  and  altogether,  so  far  as  the  per 
cent,  of  variation  is  concerned,  very  little  is  gained  by  increasing  the 
normal  proportions. 

In  any  type  of  machine  a  definite  ratio  between  armature  and  field 
magnetism,  or  the  coil  energy  producing  it,  must  be  had  to  obtain 
satisfactory  commutation,  and  as  is  readily  observed  from  the  fore- 
going, speed  may  be  reduced,  but  not  successfully  varied. 

It  is  true  that  there  is  in  existence  a  large  number  of  methods 
and  auxiliary  devices  for  counteracting  armature  reaction.  The 
foremost  and  more  important  of  these  consists,  in  principal,  of  main- 
taining a  powerful  and  permanent  saturation  at  the  polar  extremi- 
ties of  each  magnet  pole,  by  suitably  shaping  the  projections  or 
through  the  use  of  auxiliary  coils.  These  devices  are  familiar  to 
all,  and  conform  with  the  theory  that  at  the  point  of  commutation 
the  current  circulating  in  the  armature  is  caused  to  change  its  course. 

Where  the  work  of  reversal  is  forced  by  the  commutator  brush 
forming  connection  with  the  coil  through  the  commutator  bar, 
commutation  is  said  to  be  poor,  and  worse  if  the  coil  undergoing 
reversal  is  at  that  moment  within  a  field  tending  to  excite  an  e.m.f. 
contrary  in  direction  to  the  course  the  current  takes  in  leaving  the 
armature.  Commutation  is  said  to  be  best  when  the  coil  un- 
dergoing commutation  is  within  a  field  tending  to  assist  the  re- 
versal ;  in  other  words,  the  coil  being  within  a  field  tending  to  excite 
an  e.m.f.  opposite  in  direction  to  that  of  the  other  coils  in  the  ad- 
vancing side  of  the  armature.  The  function  of  these  devices,  as 
previously  noted,  is  to  maintain  this  proper  shading  or  fringe  of 
magnetism  stable  at  the  point  of  commutation,  regardless  of  load 
or  distortion  taking  place  at  other  points  of  the  polar  surface. 

."Knother  method  that  has  gained  considerable  attention  i<  that 
applied  in  the  Thompson-Ryan  dynamo,  wherein  coils  through  which 
the  armature  current  flows  are  suitably  disposed  upon  the  polar  face 
of  each  pole.  The  magnetism  created  by  these  coils  is  opposite  to 
that  of  the  armature  and  is  intended  to  counterbalance  armature 
reaction.  Primarily  the  aim  of  any  of  these  inventions  is  to  obtain 
arcless  operation  at  the  commutator  with  a  fixed  position  of  the 
brushes.  ^ 

Between  zero  and  full  load  of  a  dynamo  or  motor  there  is  on 
the  one  hand  a  condition  where  armature  reaction  is  at  a  minimum, 
and  on  the  other  a  maximum  :  but  it  has  become  quite  general  with 
many  dynamo  designers  to  overlook  any  auxiliary  methods  for  the 
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suppresion  of  arcing  at  the  commutator,  the  practice  being  to  con- 
struct a  massive  and  stiff  field,  offering  little  opportunity  for  dis- 
tortion at  maximum  load,  and  conbcquently  not  in  need  of  brush 
adjustment.  Giving  consideration  to  any  such  devices  for  use  when 
speed  is  to  be  varied,  by  varying  the  field  magnetism,  records  as  to 
the  satisfaction  given  would  not  warrant  an  expenditure  of  effort 
along  these  lines.  The  problem  of  building  a  motor  or  dynamo  that 
will  not  arc  at  the  commutator  between  zero  and  maximum  load 
is,  comparatively  speaking,  a  simpler  matter  than  the  building  of 
one  in  which  this  condition  is  not  only  to  be  maintained,  but  arcing 
is  to  be  avoided  between  great  variations  of  field  density  and  speed. 

After  some  study  and  searching  as  to  the  availability  of  any  such 
existing  device  for  the  suppression  of  arcing  at  the  commutator  that 
could  be  used  to  advantage  in  variable-speed  motors,  the  writer  came 
across  in  the  London  Electrical  Engineer  in  tiie  issue  of  October  12. 
1900,  a  contribution  of  some  length  entitled  "A  Continuous-Current 
Dynamo  for  Widely- Varying  Voltage,  Designed  by  E.  Lanhoffe." 

In  this  dynamo  two  or  more  magnet  yokes  are  arranged  in  tandem 
common  to  a  single  armature,  and  it  is  claimed  to  have  remarkable 
speed  and  voltage-varying  characteristics.  One  of  the  field  yokes 
is  maintained  at  a  maximum  density,  while  the  other  is  varied  and 
capable  of  being  reversed.  A  five  to  one  ratio  of  speed  or  voltage 
variation  is  stated  to  be  possible.  Although  the  article  is  adversely 
criticised  by  the  editors  of  the  journal  in  uhich  it  appears,  there  is 
reason  for  expecting  as  good  results  with  this  method  as  with  any 
other.  One  method  at  present  on  the  market  for  varying  speed  by 
varying  magnetic  density,  consists  in  adjusting  by  inward  and  out- 
ward travel  the  centers  of  liie  motors'  poles  or  field  cores,  leaving 
the  border  fixed  and  in  permanent  relation  with  the  armature,  thus 
maintaining  at  the  polar  projections  a  saturated  and  stable  fringe. 
By  the  preceding  plan  of  double  yokes,  the  results  should  not  ma- 
terially differ. 

In  the  development  of  dynaino  construction  the  tendency  has  been 
towards  increasing  the  nimiber  of  poles,  and  theoretical  consider- 
ations demonstrate  that  an  increase  in  the  number  of  poles  aids 
materially  in  obtaining  arcless  operation  at  the  commutator.  A 
machine  having  a  large  number  of  poles  is  capable  of  greater  varia- 
tions in  field  density  without  arcing  than  one  of  a  lesser  number; 
that  is,  assuming  a  machine  of  normal  design  and  known  capacity 
at  maximum  speed,  to  obtain  speed  reduction  will  require  a  corre- 
sponding increase  in  field  core  dynensions,  and  as  previously  noted, 
a  larger  armature  with  proportionate  increase  in  armature  reaction. 
If,  however,  this  increase  can  be  made  to  take  the  fonn  of  additional 
poles,  the  armature  turns  remaining  the  same  in  number,  owing  to 
the  decrease  of  angular  span  of  each  armature  coil,  it  does  not 
encircle  as  great  a  section  of  iron,  and  consequently  the  armature 
reaction  do  'S  not  increase  with  the  increased  dimensions.  A  design 
to  withstand  considerable  field  strength  variation  is  thus  a  possi- 
bility until  the  external  dimensions  reach  an  undesirable  diameter, 
which  follows  from  the  fact  that  imder  ordinary  circumstances 
diameters  are  much  greater  than  length ;  and,  therefore,  can  meet 
with  but  limited  success  where  symmetry  of  outside  proportions  are 
to  be  normal. 

Multiplying  the  number  of  poles  by  arranging  yokes  in  tandem  has 
the  advantage  that  each  yoke  is  only  susceptible  to  the  armature 
reaction  of  that  portion  of  the  armature  enclosed  by  it,  although, 
where  the  yokes  are  doubled,  armature  length  and  reaction  are 
doubled.  Once  the  best  design  has  been  arrived  at  for  a  single  yoke, 
the  question  remains  whether  there  is  anything  to  be  gained  by 
adding  the  second  yoke. 

It  is  self-evident  that  by  the  addition  of  a  second  yoke,  equivalent 
m  magnetic  density  to  the  first,  the  speed  would  be  reduced  one-half. 
By  varying  one  of  them  to  zero,  the  speed  is  brought  back  to  that 
of  one,  and  by  reversing  the  polarity,  the  counter  e.m.f.  of  the  arma- 
ture is  reduced,  because  of  the  reverse  field,  and  the  speed  increases 
as  a  result.  The  complications  arising  at  this  stage  make  it  difficult 
to  predetermine  without  tests  as  to  what  effect  this  combination 
would  have  upon  arcless  operation. 

If  one  of  the  yokes  has  its  poles  shaped  and  situated  for  the  best 
operating  conditions  with  respect  to  commutating  fringe,  the  poles 
of  the  yokes  undergoing  varying  densities  will  take  a  central  posi- 
tion well  within  the  boundary  of  the  polar  prospections  of  the  other. 
That  IS,  the  magnetic  flux  of  the  yoke  undergoing  change  and  re- 
versal enters  the  armature  at  a  point  midway  between  the  armature 
coils  undergoing  commutation,  being  so  applied  as  not  to  interfere 
with  the  magnetic  fringe  for  proper  commutation  established  by  the 


first  yoke.  If  the  poles  of  both  yokes  to  be  alike,  when  operating 
with  one  reversed,  the  distortion  due  to  armature  reaction  arises 
from  a  peculiar  influence.  It  would  appear,  assuming  it  a  possi- 
bility, to  reach  the  condition  where  the  poles  of  each  yoke  are  oppo- 
sitely energized,  when  the  commutating  fringe  would  take  an  ideal 
position  because  of  the  counteracting  influence  of  the  two  divisions 
of  the  magnetic  circuit. 

The  foregoing  is  in  line  with  the  type  of  construction  conceived 
by  the  author  to  satisfactorily  meet  the  conditions  of  reasonable 
speed  variation  in  direct-current  motors,  and  is  offered  as  nearest 
to  any  in  producing  fruitful  results. 

An  electric  motor  capable  of  giving  a  wide  range  of  speed  is  a 
great  necessity.  It  it  can  be  attained  without  freakish  and  elaborate 
designs  it  will  be  gladly  received  by  a  large  percentage  of  motor 
users.  We  can  safely  assume  that  so  long  as  the  applied  magnetic 
field  maintains  stable  relations  with  that  portion  01  the  armature 
winding  undergoing  commutation,  arcing  during  commutation  is 
a  minimum,  regardless  of  the  varying  density  within  this  polar 
border. 

A  notable  instance  of  a  design  of  pole  in  which  this  method  takes 
direct  form  is  one  referred  to  among  others  under  the  heading  of 
"methods  for  counteracting  armature  reaction  in  direct-current 
dynamos"  in  the  work  of  Sylvanus  P.  Thompson,  wherein  each  pole 
is  provided  with  three  energizing  coils.  A  large  shunt  coil  with 
coils  connected  in  series  with  the  armature  circuit  is  placed  upon  the 
upper  and  lower  polar  propections.  By  means  of  these  polar  divi- 
sions, the  portions  constituting  the  polar  propections  are  maintained 
saturated,  and  consequently  retain  a  powerful  fringe  at  the  proper 
point  for  commutation,  no  matter  what  the  variations  and  load  may 
be,  or  what  distortion  due  to  armature  reaction  befalls  the  larger 
middle  pole.  It  is  not  necessary  to  point  out  the  limitations  of  this 
arrangement  for  extensive  speed  variation,  although  the  difference 
between  this  and  the  preceding  plan,  that  of  double  yokes,  is  one 
of  adopting  the  same  underlying  principle  to  greater  structural 
;idvantage  in  the  case  of  the  double  yokes. 

The  type  of  construction  conceived  by  the  author  utilizes  a  second 
magnetic  yoke,  also  a  second  armature,  both  armatures  being  com- 
mon to  the  one  shaft.  The  second  aniiature  may  be  considerably 
narrower  than  the  first,  and  the  ratio  between  armature  and  field 
ampere-turns  need  not  be  great.  The  windings  of  both  armatures 
are  connected  in  series  at  each  armature  coil,  employing  only  one 
commutator.  The  field  poles  of  the  second  yoke  are  calculated  to 
take  a  central  position  well  within  the  commutating  border  of  the 
poles  of  the  first  yoke.  Owing  to  the  large  number  of  turns  on 
the  second  armature,  a  comparatively  small  field  is  needed,  which 
is  varied  and  reversed  for  speed  variations.  The  first  or  main  yoke 
is  massive  and  calculated  in  itself  to  have,  so  far  as  it  is  possible, 
characteristics  conducive  to  arcless  commutation  within  speed  and 
load  variations,  by  means  of  a  high  ratio  between  armature  and  field 
ampere-turns,  a  maximum  number  of  poles,  and  a  compound  field 
winding  in  addition  to  the  shunt. 

The  secondary  division  of  the  motor  is  entirely  relied  upon  to 
ffive  the  speed  v.irintions  by  varying  and  reversing  its  field,  its  func- 
tions being  similar  to  the  interposition  of  an  external  generator, 
generating  a  variable  and  controllable  e.m.f.  motor  force,  commonly 
known  as  the  booster  or  teaser  method,  but  with  less  apparatus. 


Development  in  Cuba, 


A  recent  report  to  the  U.  S.  State  Department  from  Cuba  gives 
the  revenue  from  posts  and  telegraphs  from  May  20,  1902.  when 
the  Republic  was  established,  to  December  31.  as  $279,479.  As  to 
water  power  development,  it  is  said :  Water  power  has  been  very  lit- 
tle employed  in  Cuba,  although  a  great  many  rivers  and  creeks  of 
considerable  capacity  exist  to  supply  power.  The  .Mmendares  River, 
which  passes  through  the  outskirts  of  Habana  on  the  west  side, 
supplies  the  city  and  suburbs  at  present  with  1,200  hp  for  a  paper 
mill,  brewery,  and  other  turbines  already  established  of  250  hp 
each.  By  going  farther  up  more  power  may  be  obtained  without 
causing  great  damage  to  the  others  below.  Mayabeque  River,  in 
Guines,  Province  of  Habana,  was,  until  a  few  years  ago,  supply- 
ing power  to  run  two  sugar  plantations.  The  water  employed  then 
is  now  used  in  irrigation.  In  the  San  Juan  River.  Matanzas.  there 
is  a  turbine  established  to  run  an  ice  factory.  Water  power  is  not 
known  to  be  used  anywhere  else  in  the  whole  island. 
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Hiuh-Spccil   HIcctric  Railway   Work  in  (icrmany. 

The  l;ict  tliai  iti  llic  renewed  trials  on  the  Maricnfcldc-Zusacii 
military  railroad  an  electric  car  ninde  a  speed  last  week  nt  the  rate 
of  118  miles  an  hour,  gives  special  interest  to  the  subjoined  details 
of  the  plan  under  wiiich  the  cxpernni-nts  are  beiiiB  carried  out: 

The  Studien-Gcsell.scliafl  (iir  ICIeklrisclie  Schnellbahncn  (whicli 
is  the  name  of  the  German  corporation  which  has  financed  and  con- 
ducted the  liiRli-spocd  trials),  has  just  issued  its  third  report,  cover- 
ing tlu"  year  kaj-  The  board  of  directors  consists  of  18  members, 
among  whom  are  I'.rnst  Horsig,  the  chief  of  the  great  Horsig  works; 
Gehcimrat  Moritz  I.ochner,  Geheimrat  Emil  kathenau,  general  man- 
ager of  the  Allgemeiuc  Elect ricitats  Gesellschaft,  now  in  this  coun- 
try; Adi>lf  Sehmidt.  iliroiior  of  h'riedrich  Krupp,  lessen;  Wilhclm 
von  Siemens,  I'rof.  Adolf  Slaby,  and  Geheimrat  R.  Ulbricht,  |)resi- 
dcnt  of  the  German  Association  of  Electrical  Engineers.  The  tech- 
nical board  consists  of  2<)  mcml)crs,  many  of  whom  are  engineers 
of  internalional  reputation. 

The  report  reads,  in  elTecl,  as  follows:  "As  already  menlioned 
in  our  last  annual  report,  the  Prussian  Secretary  of  I'ublic  Works 
(Minister  der  Oflfcntliclien  .\rbcitcn)  has  oflfered  to  supply  the  new 
rails  re<|uired  for  the  construction  of  a  more  solid  road  on  the  e.x- 
pcrimcntal  line.  In  order,  bowevir.  to  obtain  a  road  which  shall 
be  sufficiently  solid  to  stand  even  the  highest  contemplated  speeds, 
it  was  considered  necessary  to  renew  also  the  whole  roadbed  and  to 
provide  the  greater  part  of  the  experimental  line  with  a  guide  rail 
on  the  inside  of  each  of  the  two  running  rails.  This  progranmu- 
required  a  considerable  expenditure,  estimated  at  $75,000.  As  the 
members  of  the  Sludiengesellschaft  had  already  been  assessed  for 
an  extra  50  per  cent,  above  the  original  capital,  the  association  was 
unable  to  raise  this  money.  The  more  credit  is,  therefore,  due  to 
the  Prussian  Secretary  of  Public  Works,  who,  on  the  request  of  the 
Sludiengesellschaft.  placcil  the  above  sum  in  the  budget  of  the 
Prussian  Railroad  Department  for  1903,  and  to  the  Prussian  Par- 
liament, which  voted  a  grant  of  this  sum.  Thanks  are  also  due  t" 
the  Prussian  Secretary  of  War  (Kricgsministcr)  who  has  permitted 
the  construction  of  the  new  roadbed  by  the  Eisenbahn  Brigade  (a 
corps  of  the  German  army  specially  trained  in  erecting  railways  and 
in  general  engineering  work). 

"Under  these  circumstances  it  was  not  possible  to  make  trial  runs 
nt  high  speeds  during  the  last  year,  and  the  time  was  spent  to  ad- 
v.intage  for  other  purposes.  Preparations  were  made  for  the  coming 
experiments ;  the,  designs  of  the  high-speed  railroad  cars  were  im- 
pi-oved  on  the  basis  of  experience  gathered  from  previous  trials; 
c^tperiments  were  also  made  with  a  three-phase  locomotive,  built 
by  the  Siemens  &  Halske  Company,  with  high-voltage  motors,  and 
?.  larger  number  of  trial  runs  were  made  with  the  high-speed  cars. 
The  experiments  with  the  three-phase  locomotive  have  shown  that 
it  is  possible  to  build  motors  to  take  current  direct  from  the  12.000- 
volt.  high-pressure  mains,  thus  making  it  unnecessary  to  carry  heavy 
and  expensive  transformers  on  the  cars. 

"Although  on  account  of  the  lightness  of  the  rails  no  higher  speed 
than  125  km.  (74  miles)  per  hour  could  be  attempted  in  the  former 
runs  with  the  high-speed  cars,  yet  it  was  possible  to  make  with  the 
lower  speeds  detailed  tests  and  investigations  of  the  electric  equip- 
ment of  the  cars,  of  the  resistance  of  the  cars,  of  the  air  resistance 
and  the  most  favorable  form  for  the  front  walls  of  the  trains,  as 
well  as  measurements  of  the  electric  power,  the  lateral  oscillating 
vibrations  of  the  cars  and  the  eflfect  on  the  rails.  The  results  of 
these  experiments  offer  a  valuable  basis  for  devising  the  plan  of  the 
runs  on  the  new  roadbed  and  for  the  design  of  now  high-speed  cars. 

"For  the  trial  run*  on  the  new  roadbed  the  original  intention  was 
to  provide  both  cars  with  eight-wheel  trucks ;  when  the  design  was 
worked  out  in  greater  detail  it  was  found,  however,  that  to  make 
the  eight-wheel  trucks  effective,  they  would  have  to  be  given  dimen- 
sions for  which  the  space  below  the  cars  was  not  sufficient.  It  was. 
therefore,  decided  to  employ  six-wheel  trucks  instead  of  eight-wheel 
trucks :  the  final  design  having  been  chosen  according  to  a  decision 
of  a  sub-committee  of  the  board  of  directors,  in  agreement  with  the 
electric  manufacturing  companies  and  Messrs.  van  der  Zypen  & 
Charlier.  The  former,  who  had  promised  to  provide  the  cars  at 
their  own  expense  with  eight-wheel  trucks,  have  agreed  to  do  the 
same  with  the  six-wheel  trucks.  The  new  trucks  are  being  built 
and  it  is  hoped  that  in  the  trial  runs  to  be  made  during  the  summer 
of  1903  on  the  new  roadbed,  a  speed  of  200  km  (120  miles)  per  hour 
will  be  reached." 


1  he  above  i-i  all  the  technical  niioriiiation  contained  in  the  report. 
Concerning  the  tinanciul  situation,  it  is  stated  thai  the  expenses  in 
uji)j  consisted  uf  general  expenses,  the  purchase  of  measuring  in- 
sirunnnts,  the  maintrnancc  of  cars,  road  and  electric  transnnssion 
line,  etc.  'I'hc  exact  amount  of  these  expenses  for  which  the  board 
uf  directors  h:r.  granted  $12,500,  cannot  yet  be  given,  but  it  is  thought 
that  the  expiiises  have  not  been  beyond  the  amount  granted.  Ac- 
cording to  the  report  the  former  expenses  were  as  follows: 

$187,}  "0 

Ciencral    cxpcnKi    to    end    of    March,    190J 10,250 

ICxpcnicf  for  (rial  run*  in   190J ■ ,....  la.suo 

Tolul    rxpciiKii    up    to    (laic    %3io,JSO 

The  oriiilnal  capital  with  50  per  cent  extra  MMumenli  wai fj8i,.iso 

Income  in   intrrmt   up   to  date    '. t,So« 

Tolul     »«83,7SO 

Under  the  assumption  that  about  $50,000  more  can  be  made  avail- 
able, the  difference  between  $333,75"  and  $310,250,  i.  e.,  $23,500,  is 
at  the  disposal  of  the  Studiengcsellschaft,  and  it  is  believed  that  this 
amount  will  be  sufficient  to  finish  the  experiments  this  year. 

It  would  appear  from  the  cable  dispatches  that  the  high  speed 
run  noted  above  was  made  by  the  Siemens-Halske  locomotive,  tak- 
ing currenl   directly  from  the  feed  wires  at   13,500  volts. 


Residual  Charge  of  a  Condenser. 

liV   J.   J.    CoKT. 

In  the  ordinary  theory  of  the  condenser  the  charge  is  assumed 
to  be  strictly  proportional  to  the  charging  c.m.f.  This  simple  pro- 
portionality, however,  is  not  strictly  true,  for  there  is  a  "soaking-in" 
and  "soaking-out"  effect  in  charging  or  discharging  a  condenser 
which  is  analogous  to  the  elastic  lag  of  glass. 

When  a  given  constant  bending  force  is  applied  to  a  glass  rod 
the  rod  will  take  a  large  bend  promi)tly  and  then  for  several  hours 
the  bend  will  increase  very  slowly;  or  when  a  bent  glass  rod  which 
has  been   subjected   to  a  given  constant  bending  force  is  released. 
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CURVE  OF  DISCHARGE  DEFLECTIONS. 

the    rod    will    quickly    become    very   nearly   straight,    and   then    for 
several  hours  slowly  settle  into  its  unstrained  condition. 

In  an  exactly  analogous  way  when  an  e.m.f.  is  connected  through 
a  low-resistance  to  a  condenser,  there  will  flow  into  the  condenser 
a  sudden  pulse  of  current  which  quickly  drops  to  a  very  small  value, 
continuing  for  several  hours  and  gradually  falling  to  zero.  (In 
this  statement  the  very  small  leakage  current  due  to  imperfect  in- 
sulation of  the  condenser  is  ignored.)  This  lingering  current  may 
be  termed  the  "soaking  in"  current.  Or  when  a  charged  condenser 
is  connected  to  a  low-resistance  discharging  circuit,  there  will  flow 
out  of  the  condenser  a  sudden  pulse  of  current  which  quickly  drops 
to  a  small  value,  continuing  for  several  hour?  and  gradually  falling 
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to  7.ero.  Tliis  lingering  ennent  may  he  tcfmcd  the  "soaking-oiit" 
current. 

In  any  ordinary  commercial  condenser  tlie  value  of  this  lingering 
current  that  flows  during  the  "soaking-in"  or  "soaking-out"  period 
is  too  small  to  be  measured  directly;  but  if  a  charged  condenser 
is  momentarily  connected  to  a  low-resistance  discharging  circuit 
and  then  insulated,  the  "soaking-out"  current  will  accumulate  in 
the  condenser,  constituting  a  residual  charge.  The  value  of  this 
charge  may  be  observed  by  discharging  the  condenser  a  second  time 
through  a  ballistic  galvanometer. 

In  obtaining  the  data  for  the  accompanying  curve,  a  two-micro- 
farad condenser  was  used,  this  condenser  being  charged  by  con- 
necting it  for  five  minutes  to  five  small  dry  batteries  in  series.  The 
condenser  was  then  discharged  by  connecting  it  for  a  moment  to 
a  low-resistance  discharging  circuit  of  seventy  ohms,  after  which 
it  was  allowed  to  stand  insulated  for  ten  seconds,  when  it  was  dis- 
charged a  second  time  through  a  D'Arsonval  galvanometer  and  the 
deflection  observed.  This  same  process  was  repeated  a  number  of 
times,  except  that  the  time  during  which  the  condenser  was  allowed 
to  stand  insulated  before  the  second  discharge  was  varied,  being  in- 
creased bv  ten  seconds  each  time. 


The  Institute's  New  President. 


Following  are  the  remarks  of  Mr.  Bion  J.  yVrnold  upon  assuming 
the  presidency  of  the  American  Institute  of  Electrical  Engineers : 

The  remarkable  development  and  growth  of  our  body  during  the 
past  two  years  has  introduced  many  new  elements  which  must  stand 
the  test  of  time  and  possibly  be  tried  in  a  period  of  financial  depres- 
sion. Our  energies,  therefore,  should  be  directed  toward  carrying 
forward  the  work,  so  well  started  by  my  predecessors,  upon  con- 
servative lines  which  will  insure  its  permanency  and  result  in  the 
greatest  good  to  the  Institute  : 

1.  For  obvious  reasons,  our  recent  great  rate  of  increase  of  mem- 
bership cannot  continue  indefinitely,  and  our  expenditures  should, 
therefore,  be  gauged  to  meet  this  condition. 

2.  Our  local  chapters  should,  if  possible,  be  made  to  last  after  the 
enthusiasm,  born  of  novelty,  has  worn  off,  which  implies  encourage- 
ment from  headquarters  and  sustained  effort  on  the  part  of  the  local 
members. 

3.  The  work  of  our  special  committees  in  connection  with  elec- 
trical engineering  standardization  and  the  collection  of  technical  data 
should  be  encouraged,  and  additional  committees  appointed  to  ex- 
tend the  work  in  other  promising  directions. 

4.  We  should  allow  the  authors  of  papers  more  time  for  present- 
ing them,  and  our  members  more  time  for  their  discussion,  even,  if 
to  accomplish  this,  we  are  compelled  to  have  fewer  papers. 

3.  Contributions  making  provision  for  our  interest  in  the  land  for 
the  Engineering  Building  should  be  placed  in  a  separate  fund,  which 
should  be  set  apart  from  all  other  Institute  funds,  an^  to  which 
should  be  credited  all  funds  for  building  purposes  now  on  hand,  and 
subsequently  received  for  such  purposes,  from  donations  or  from  the 
sale  of  bonds  or  other  securities. 

6.  Our  library  fund  should  also  be  carried  as  a  distinct  fund,  and 
all  donations  and  appropriations  for  library  purposes  credited  to  it; 
all  expenditures  for  library  purposes  to  be  debited  to  this  fund. 

7.  On  account  of  the  International  Electrical  Congress  to  be  held 
at  St.  Louis  in  1904,  we  shall  be  called  upon  not  only  to  contribute 
to  the  scientific  value  of  this  Congress,  but  to  receive  and  entertain 
many  distinguished  guests  and  members  from  foreign  countries. 
Our  plans  should,  therefore,  be  so  well  and  broadly  laid  and  executed 
that  our  guests  shall  return  home  not  only  fully  repaid  for  their  visit 
among  us,  but  shall  also  feel  that  the  splendid  hospitality  which  was 
shown  us  as  a  body  on  our  trip  abroad  in  1900,  and  to  our  individual 
members  before  and  since,  has  been  fully  appreciated. 

8.  Our  relations  with  the  other  large  engineering  societies  of  this 
country  have,  during  the  past  year,  become  more  intimate,  and  we 
are  now  about  to  join  with  them  in  the  ownership  and  membership 
of  a  union  engineering  building,  which  shall  meet  the  ends  of  all. 
The  general  preliminaries  have  been  perfected,  and  the  work  of  the 
coming  year  will  consist  in  the  crystalization  of  the  plans  and  the 
originating  of  definite  means  and  methods  for  raising  funds  and  for 
promoting  the  material  progress  of  the  work. 

I  trust  we  may  be  able  to  carry  to  a  successful  conclusion  the 
work  so  splendidly  initiated  by  my  predecessor,  Mr.  Scott,  and  his 
able  lieutenants,  and  in  such  a  manner  as  not  only  to  retain  but  to 
heighten  the  respect  and  good  will  of  those  who  may  co-operate  with 


us;  and  by  the  adoptiun  ot  rational  methods  and  the  exercise  of  good 
business  judgment  in  carrying  on  the  work,  insure  that  the  generous 
gift  of  Mr.  Carnegie  to  the  engineering  profession  shall  be  ideally, 
and  in  its  material  culmination,  all  that  he  hoped  it  would  be. 

I  wish  to  express  my  appreciation  of  the  confidence  you  have 
shown  in  me  by  placing  me  at  the  head  of  this  Institute,  the  young- 
est, yet  one  of  the  most  progressive,  of  the  several  great  engineering 
bodies  of  this  country.  I  sincerely  thank  you,  and  I  feel  that  you 
will  accord  me  such  harmony  of  action  and  support  that  the  coming 
year  may  be  of  the  greatest  benefit  to  our  membership,  and  add  in 
some  slight  degree  to  the  prestige  of  the  engineering  profession  at 
large. 


Electric  Moving  Platforms  for  New  York  City. 


The  Extensions  Committee  of  the  New  York  Rapid  Transit  Com- 
mission has  recommended  that  approval  be  given  the  plan  of  the 
Continuous  Transportation  Syndicate  for  a  moving  platform  system 
through  a  tunnel  in  New  York  and  then  across  the  Williamsburg 
Bridge.  The  moving  platform  idea  is  already  familiar  to  our  read- 
ers, and  the  present  scheme  has  already  been  noted  in  Electrical 
World  and  Engineer. 

The  tunnel  in  Manhattan  will  be  divided  into  two  sections  by  a 
partition,  so  that  trains  will  run  in  but  one  direction  in  each.  The 
tube  itself  will  be  little  larger  than  those  now  being  constructed  for 
the  subway.     Electricity  will  be  tlie  motive  power. 

The  wheels  are  not  to  be  on  the  cars  themselves,  but  are  to  be 
stationary.  The  rails,  instead  of  the  wheels,  will  "run."  There  are 
to  be  three  platforms.  A  passenger  getting  aboard  would  step 
from  the  station  platform  onto  the  first,  which  is  going  one-third 
as  fast  as  the  third,  whereon  are  the  seats.  Then  he  would  step 
from  the  first  to  the  second,  going  in  the  same  direction,  but  a  third 
again  as  fast  as  the  first.  From  the  second  he  would  step  to  the 
third  and  last,  which  is  made  up  of  many  short  cars  so  closely 
joined  together  that  they  form  a  single  train,  and  it  would  be  dif- 
ficult to  see  the  separate  sections.  The  seats  are  to  be  crosswise  of 
the  car,  as  at  Chicago  in  1893,  so  that  the  passenger  will  always  be 
facing  the  direction  of  the  motion  of  the  train.  They  will  be  about 
three  feet  apart,  and  each  will  seat  three  persons  comfortably.  When 
a  passenger  approaches  a  station  at  which  he  wishes  to  get  off,  he 
steps  from  the  third  platform  to  the  second,  and  sees  the  seat  in 
which  he  sat  speed  on  ahead.  Then  he  steps  to  the  first  and  finds 
himself  hardly  moving.     When  the  station  is  reached  he  alights. 

For  those  who  might  lose  their  balance,  standards  or  posts  will  be 
fixed  at  points  on  all  of  the  platforms  as  at  Paris  in  1900;  when 
there  were  no  seats  provided. 

The  seats,  being  three  feet  apart  and  holding  three  passengers,  will 
moan  one  passenger  for  each  lineal  foot.  When  the  platforms  are 
moving  at,  saj',  nine  miles  an  hour,  and  that  is  a  fair  average  and 
one  perfectly  possible,  the  line  could  carry  47,520  an  hour — nine  times 
the  5,280  passengers  in  the  mile. 

In  the  present  plans  for  the  tunnel  and  trains  it  is  the  purpose  to 
use  nothing  inflammable  except  the  wooden  backs  of  the  seats;  and 
steel  may  be  substituted  for  the  wood  there  when  it  comes  to  the 
construction.  The  dynamos  and  all  of  the  wires  are  separated  from 
the  passenger  tunnel  by  a  thick  wall  of  concrete. 

A  modern  system  of  artificial  ventilation  will  be  installed  which 
will  provide  fresh  air  for  the  tube,  and,  in  case  of  the  burning  of  a 
wire  or  dynamo,  the  offensive  odors  would  be  carried  out  of  the 
tunnel  immediately.  The  lighting  plant  will  be  separate  from  the 
motive  power,  so  that  an  accident  to  one  would  not  affect  the  other. 
Along  the  side  of  the  tunnel,  below  the  platforms,  and  on  a  level 
with  the  dynamos  will  extend  a  small  passageway  for  inspectors, 
who  will  be  on  watch  all  the  time  for  trouble.  The  wheels  and  all 
of  the  machinery  are  to  be  reached  from  below,  so  that  repairs  can 
be  made  without  interference  with  the  platforms  or  passengers. 

The  stations  will  be  similar  to  those  being  built  for  the  subway, 
with  guards  to  give  any  aid  required.  No  attendants  on  the  trains 
would  be  necessary.  The  fare,  it  has  been  tentatively  determined 
will  be  3  cents  for  a  single  ticket  and  5  cents  for  two. 

It  is  expected  to  complete  the  line  from  Battery  Park  across  the 
Williamsburg  Bridge  in  about  two  years,  although  it  may  be  done  in 
less  time.  The  first  section  of  the  tunnel  will  extend  from  the  bridge 
to  a  convenient  point  a  short  distance  from  there,  perhaps  at  the 
Bowery,  which  the  engineer  thinks  could  be  in  operation  within  a 
year  after  the  work  was  begun.  At  the  next  meeting  of  the  Board 
of  Estimate  and  Apportionment,  it  is  understood,  it  will  be  decided 
what  portion  of  the  new  bridge  the  moving  platforms  shall  occupy. 
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A  Sunuested  Hydraulic  Unit. 


At  tlic  St'plcnihcr  im-cliiig  of  ilic  American  Institute  of  l-llcctriciil 
I''.nKiiiC('r.s,  Mr.  k;il|ili  I..  Monl;iKU  .siiKgcstcd  the  crrutiun  of  a  new 
unit  fur  till-  nuMNuri-uiriit  of  water  power.  Tliere  i»  at  present  ni 
use  on  the  slope  a  unit  of  nieasurenient  of  the  flow  of  water  known 
as  the  "Miller's  liu-h,"  Tlie  Ksal  definition  of  the  means  of  mcas- 
iiriiiK  this  voUime  varies  so  much  in  dilTerent  States  tliat  tlie  actual 
llow  of  le^al  miners'  inches  is  from  I.,V)  to  1.73  cu.  ft.  of  water  per 
iiiiiuite,  l'"or  this  reason  a  miner's  inch  unless  the  cubic  feet  flow 
per  minute  that  it  represents  is  specified,  can  be  dispensed  with.  On 
liie  other  h:iiul  foninil.T  relatiiiK  to  horse-power  of  water  are  based 
on  tile  niiiiii)er  of  cubic  feet  of  water  per  minute,  or  gallons,  under 
a  certain  head;  that  is,  the  vertical  distance  of  fall.  Mr.  MontaKU 
suKKcsied  that  a  new  unit  composed  of  one  cubic  foot  of  water  per 
uniiuie  under  one  foot  head  be  recoKui/ed  and  a  name  for  it  sug- 
Hesteil  by  the  Institute.  This  unit  would  ecpial  62.3808  ft.  lbs.,  or 
.iX)iyo  hp,  or  i.40tj()4  watts. 

Aw  analogy  can  be  drawn  beiueen  this  unit  and  the  watt,  inas- 
much as  the  head  in  one  i-  similar  to  volts  in  the  other,  and  the  cubic 
feet  (if  water  per  uiiiiule  takes  iho  place  of  amperes  in  the  other. 
The  following  formula  for  horse-power  of  water  is  based  on  this 
unit  or  its  e(|uivaleiil  value,  viz.,  .00189  ''P- 

t'i(/>iV  fi'ct  of  uiatt'r  f'cr  mitiule  X  '«^a<'  i"  A'f' 
1  lorse-power  ^ ( i ) 


K 


52<joo.8 


K  for  am   etVuicncv  .r  := 


(2) 


Mr.  Montagu  gave  the  following  example  of  the  use  of  the  pro- 
posed unit : 

A  water  power  consists  of  a  flow  of  3,700  cu.  ft.  of  water  per 
niituite,  with  a  total  available  head  of  763  ft.  There  are  the  fol- 
lowing losses  due  to  friction  resistance,  etc.,  viz.: 

5  per  cent,  loss  of  head  front  friction  in  pipe  line. 
15  per  cent,  in  prime  motor. 

3  per  cent,  in  generator. 
3  per  cent,  in  step-up  transformers. 
to  per  cent,  in  transmission  line. 
3  per  cent,  in  step-down  transformers. 
2  per  cent,  in  low-tension  wiring. 

6  per  cent,  in  motors. 

Required  total  horse-power  available  at  motor  pulleys: 
Total  efficiency  =  100  X   -995  X    85  X   -97  X    97  X    90  X   -97 
X  .98  X  .94  =  63.12. 

. 52900 . 8 
K  =  =  838  (2) 

63  .  T  2 

3700  X  763 

liorse-power  = =  3368  hp  available  at  motor  pulleys,  (i) 

838 
The  following  table  gives  values  of  A.',  based  upon  water  of  specific 
gravity  of  I.  one  cubic  foot  of  water  weighing  62.3808  pounds: 

'~c  Efficiency.     K.  %  Efficiency.     K.  %  Efficiency.     K. 

79 669  64 836 


94 
03 
9.2 
91 
90 
89 
88 
87 
86 

85 
84 
83 
82 
81 
80 


.56^ 
.568 
•575 
.581 
.587 
■594 
.601 
.60S 
.615 
.622 
.629 
.637 
•  645 
.653 
.661 


78. 
77- 
76. 

75  • 
74- 
73- 


70. 
69. 
68. 
67. 
66. 
65- 


.678 
.687 
.696 
.705 
■714 
■724 
•734 
•745 
•755 
.766  ' 

•777 
•789 
.801 
.813 


63  • 
62. 
61. 
60. 

59^ 
58. 
57^ 
56. 
55  • 
54- 
53^ 
52. 
5i^ 
50. 


•  839 

•  853 
.  867 
.    881 

•  897 
.  912 
.    928 

•  944 
.    961 

•  979 

•  998 
.  1017 
.1037 
.1058 


In  discussion  of  Mr.  Montagu's  paper,  'Mr.  C.  O.  Maillou.x  said 
he  considered  that  the  author  has  performed  a  service,  not  so  much 
in  suggesting  the  adoption  of  a  new  unit  of  measurement,  but  rather 
because  he  brings  forward  quite  forcibly  an  additional  good  reason 
why  we  should  adopt  and  use  the  metric  system.  Proceeding,  he 
said  that  if  we  think  of  this  matter  in  metric  units,  we  will  see  at 
once  how  simple  it  becomes,  and  we  find  that,  in  reality  we  do  not 
need  to  complicate  the  unit  system  and  burden  it  by  additional 
names.    According  to  the  metric  system  a  cubic  meter  of  pure  water 


(or,  for  practic.il  piirposen,  clean  water),  weighs  i.ixio  Ukui,  or  a 
"metric  ton,"  while  a  cubic  detmictrc  of  water,  being  ihe  thousandth 
part  of  ii  cubic  metre,  weiKhn  exactly  1  kgm.  Wc  aUo  tiiul  tliat  75 
kgni  metres  per  second  ecpial  one  "metric"  horsepower,  while  70 
Ukiii  iiulres  per  fecund  eipial  one  "Knglish"  or  "American"  horse- 
power (33,000  ft.  Ills  per  niinuie,  or  550  ft.  lbs.  per  second).  With 
li.ese  data  we  ha\e  all  that  is  necessary  to  enable  us  to  make  readily 
and  quickly  any  calculations  whatever  relating  to  water  power.  We 
have  our  horse  power  unit  alre;idy,  and  as  it  is  tlic  same  for  water 
power  as  for  suam  power,  n.'imely,  75  kKin-metres  per  second.  We 
take  the  volume  of  w.'iter  flowing,  in  cubic  metres  per  second,  multi- 
plied by  the  height  through  which  it  falls  in  metres,  and  we  have 
kilogram  metres  per  second  direct;  and  if  we  divide  that  product 
by  75,  we  have  the  result  at  once  in  metric  horse  power.  If  wc 
divide  it  by  70  we  have  the  result  in  standard  American  horsepowers, 
each  equal  to  33,000  ft.  lbs.  per  minute.  Again,  let  us  remember 
that  the  kilowatt  is,  in  round  numbers,  a  little  over  one  third  of  one 
horse  power,  or  7O  kgm-metres  jier  second,  for  I'.nglish  horse-power 
units  (1.34  times  greater  to  be  exact),  also  not  far  from  one-third 
"f  75  kgm-metres  per  second  for  metric  horse-power  units  (1.358 
times  greater  to  be  exact).  We  then  see  that  the  kilowatt  is  equiv- 
alent, in  round  numbers,  to  100  kgm-metres  per  second.  ( To  be 
exact,  it  is  ecpiivalent  to  loi  .8  kgm-mctres  per  second.  Nothing 
could  be  easier  to  remember  and  to  apply.  It  seems  that  if  the  com- 
mittee of  French  savants  appointed  at  the  time  of  the  l-'rench  revo- 
lution, or  over  no  years  ago,  to  work  out  this  (|uesiioii.  had  sought 
to  devise  a  system  intended  to  be  of  special  use  to  water  power 
measurements,  they  could  scarcely  have  done  it  more  successfully. 
We  have  here  another  of  the  many  ways  in  which  the  metric  system 
shows  its  adaptability  to  various  purposes,  and  its  superiority  to  all 
other  systems. 

In  conclusion,  Mr.  Mailloux  said  that  aside  from  the  possible  (.he 
was  going  to  say  doubtful)  value  and  utility  of  the  present  paper 
ill  proposing  a  substitute  for  and  an  improvement  upon  the  "miner's 
inch"  to  miners  in  the  West  who  are  accustomed  to  the  old  nomen- 
clature, its  greatest  utility  is  in  the  lesson  which  it  contains  to  the 
effect  that  we  cannot  too  soon  abandon  the  old-fashioned  system 
of  measuvenient  and  adopt  the  metric  system,  where  there  is  a  well- 
known  definite,  rational  relation  between  the  specific  gravity  of 
water,  and  measurements  of  length,  area  and  volume.  Instead  of 
trying  to  patch  up  the  antiquated  system  with  another  "unit"  which, 
at  best,  would  be  only  a  name  for  a  string  of  figures,  why  not  do  the 
more  sensible  thing  of  adopting  a  system  which  obviates  altogether 
the  necessity  for  any  like  unit?  The  remarks  of  Mr.  Mailloux  were 
received  with  much  applause. 


New  York  State  Street  Railway  Convention. 


The  tw-enty-first  annual  convention  of  the  New  York  Street  Rail- 
way Association  will  be  held  at  the  Yates  House,  Syracuse,  on  Oc- 
tober 6  and  7.  The  executive  committee  is  very  desirous  to  have  a 
large  attendance,  and  has  requested  the  announcement  to  be  made 
that  supply  men  are  particularly  invited  and  will  be  rendered  a 
cordial  welcome.  There  will  be  space  provided  for  small  exhibits 
in  the  writing  room  and  rotunda  of  the  Yates  Hotel.  Applications 
for  space  should  be  addressed,  with  full  particulars,  to  Philip  J. 
Honold,  care  Syracuse  Rapid  Transit  Company.  Syracuse,  N.  Y. 
The  Syracuse  Rapid  Transit  Company  has  made  a  number  of  im- 
provements in  its  system  during  the  past  two  or  three  years,  so  that 
the  engineer  will  find  a  great  deal  to  interest  and  instruct  him  in  a 
study  of  the  street  railway  system. 

The  general  programme  of  entertainment  of  the  convention  dele- 
gates has  been  drawn  up  under  the  direction  of  Mr.  Connette.  the 
general  manager  of  the  Rapid  Transit  Company,  and  is  a  most  at- 
tractive one.  It  includes  trolley  rides  and  luncheon  for  the  ladies; 
tally-ho  ride  to  the  Onondaga  Indian  Reservation  and  Green  Lake 
Park:  the  annual  dinner,  which  will  be  held  at  the  Yates  House;  a 
trolley  ride  to  Edward's  Falls,  for  the  ladies ;  a  trip  to  Skaneateles 
and  a  Bohemian  luncheon  and  dancing  at  Long  Branch. 

As  soon  as  the  guests  arrive  at  the  hotel  and  register,  a  badge 
will  be  supplied  by  the  Association,  which  will  entitle  the  wearer  to 
free  transportation  during  the  convention  on  the  lines  of  the  Syra- 
cuse Rapid  Transit  Railway  Company,  the  Auburn  &  Syracuse  Elec- 
tric Railway  Company,  the  Syracuse,  Lakeside  &  Baldwinsville  Rail- 
way Company  and  the  Syracuse  &  Suburban  Railroad  Company. 
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New  Telephone  Patents. 


NEW   TVl'li   lELEPHONE  LOCK. 

Many  tcleplione  locks  have  been  i)atented  during  tlie  last  year  or 
two  embracing  more  and  more  simple  coin-controlled  hook  switch 
locks.  These  locks  have  all  been  adapted  to  be  so  mounted  that 
their  bolts  would  secure  the  hook  switch  in  the  depressed  position 
until  the  deposit  of  the  required  coin.  All  have  had  the  same  defect, 
namely,  that  in  case  the  hook  switch,  once  released,  is  dciircssed 
either  accidentally  or  for  the  purpose  of  calling  the  operator,  the  bolt 
at  once  secures  it  until  a  second  coin  is  deposited.  Mr.  W.  H.  Scott, 
of  St.  Louis,  has,  therefore,  departed  from  this  type  of  lock,  trans- 
ferring the  control  from  that  of  the  switch  lever  to  that  of  the  re- 
ceiver itself.  To  this  end  a  star  wheel  is  arranged  partially  within 
and  partially  without  the  lock  case.  This  star  wheel  will  take  the 
small  end  of  a  receiver  between  its  teeth  and  when  the  lock  is  so 
mounted  that  the  exposed  star  wheel  teeth  when  in  the  locked  posi- 
tion are  at  right  angles  to  the  hook  switch  prongs,  the  receiver  may 
be  secured  from  removal  from  the  hook.  When  the  star  wheel  is 
released  the  removal  of  the  receiver  for  calling  or  conversation  is 
accompanied  by  a  rotation  of  this  wheel.  The  means  for  securing 
the  star  wheel  against  rotation  is  a  latch  which  is  adapted  to  be 
raised  by  the  deposit  of  a  coin  or  by  auxiliary  electromagnetic  de- 
vices under  the  immediate  control  of  the  owner  of  the  premises 
where  the  telephone  is  located.  The  lock  is  so  designed  that  it  is 
impossible  to  place  the  receiver  upon  the  hook  without  its  making 
proper  engagement  with  the  star  wheel,  and  lest  the  receiver  be  acci- 
dentally locked  off  the  hook,  the  latch  is  single-acting,  securing  the 
star  wheel  against  forward  rotation  only.  Mr.  Scott's  patent  has 
been  assigned  to  the  Controller  Company  of  America. 

A    MEMBRANOtTS   DI.\PHRAGM   TRANSMITTER. 

Few  persons  expect  to  sec  transmitters  with  membranous  dia- 
phragms patented  at  this  late  date,  yet  such  a  transmitter  is  the  sub- 
ject of  a  patent  issued  to  Dennis  O'Brien,  of  Limestone,  N.  Y.  This 
transmitter  is  truly  of  a  freak  type,  as  it  is  designed  as  a  microphonic 
magneto-multiplying  transmitting  combination.  It  is  also  suggested 
by  Mr.  O'Brien  as  a  repeater.  .\  sectional  view  of  the  apparatus  is 
shown   in   Fig.    i.     Over  an  insulating  frame  is  stretched  a  rubber 


FIG.    I. 


I  BRIEN    TRANS.MITTEK. 


membrane  diaphragm  with  its  edges  held  beneath  an  adjustable 
strain  ring  forming  part  of  the  mouthpiece.  To  the  center  of  the 
diaphragm  a  disc  of  ferrotype  metal  is  attached,  forming  a  movable 
armaHne  for  the  induction  coil  core  secured  immediately  beneath. 
Resting  against  the  ferrotype  disc  is  the  end  of  a  lever,  which  is 
fulcrumed  at  its  farther  end,  and  which  is  threaded  through  the  eye 
of  a  short  needle.  The  needle  rests  in  the  cup  of  the  adjusting 
thumbscrew.  The  fulcrum,  needle  eye  and  cup  contacts  form  the 
microphonic  contacts,  these  several  parts  being  oxidized  "to  increase 
their  microphonic  power."  The  primary  induction  coil  circuit  in- 
cludes these  contacts,  while  the  secondary  passes  to  the  line.  The 
motion  of  the  ferrotype  disc  affects  the  secondary  circuit  by  direct 
magnetic  influence  and  also  by  varying  the  primary  resistance  througli 
the  microphone.  Furthermore,  as  these  two  eflfects  are  interde- 
pendent, a  multiplying  of  some  sort  should  take  place,  but  exactly 
what  this  multiplying  will  result  in  is  certainly  hard  to  predict  in  the 
absence  of  an  actual  test. 

INSTRUMENT   NOVELTIES. 

A  peculiar  arrangement  of  subscriber  set  is  the  subject  of  a  patent 
granted  to  M.  S.  Voight  and  assigned  to  the  Voight-Berger  Company. 


The  talking  instruments  are  of  the  hand  microphone  type  and  are 
attached  to  a  long  cord.  This  cord  issues  from  a  magnetic  case 
passing  through  a  weighted  idler  and  thence  over  a  pulley  secured  by 
2  ratchet  device  to  the  magneto  drive  shaft.  When  the  hand  micro- 
phone is  drawn  toward  the  user,  the  passage  of  the  cord  over  the 
pulley  drives  the  generator  to  signal  central. 

A  very  compact  arrangement  of  subscriber's  wall  set  is  the  in- 
vention of  W.  Kaisling,  of  Chicago.  Fig.  2  shows  a  view  of  the 
backboard,  with  the  cover  box  turned  down.  A  metallic  bridge 
spanning   the   condenser   carries   the   induction   coil,   terminal   block. 


FIG.   2. —  KAISLING  TELEPHONE  SET. 

hook  switch  springs  and  a  stud  for  the  hook  switch.  This  stud 
riveted  m  the  bridge  is  provided  with  an  annular  groove  into  which 
a  slotted  locking  plate  can  slide  to  lock  the  lever  in  the  stud.  The 
locking  plate  in  turn  is  secured  in  position  by  a  shoulder  of  the 
screw  which  .serves  as  an  arbor  for  the  spring  actuating  roller. 

Mr.  Kaisling  has  also  obtained  a  patent  for  a  receiver  cord  tip. 
This  tip  is  in  two  parts,  the  outer  being  the  tip  proper,  while  the 
inner  is  a  sheet  metal  bushing  formed  up  about  the  end  of  the  con- 
ducting cord  strand  in  a  manner  such  that  not  only  does  it  hold 
the  wires  together,  but  it  also  .secures  the  braiding  from  fraying 
within  the  end  of  the  tip.  Mr.  Kaisling  has  assigned  both  his  patents, 
the  first  to  the  Stromberg-Carlson  Company  and  the  second  to  the 
Kellogg  Company. 

A  substitute  for  the  secondary  cut-out  button  is  a  transmitter 
diaphragm  damping  device  and  is  patented  in  the  shape  of  a  push 
button  in  the  transmitter  face,  which  may  be  pressed  against  the 
diaphragm.  It  is  of  very  doubtful  utility,  however.  The  patent  for 
this  device  is  granted  to  H.  D.  Stroud,  of  Chicago. 

The  receiver  holder  again  appears  in  a  patent  issued  to  E.  J. 
Murphy,  of  Crandall,  Tenn.  This  seems  to  have  no  advantages  over, 
but  retains  nil  the  defects  of,  its  predecessors. 

LIGHTNING    AURESTERS. 

Three  protecting  devices  for  telephones  wliich  have  recently 
been  patented  are  a  thermal  cut-out  invented  by  G.  E.  Hoglund, 
of  Chicago— a  carbon  plate  arrester,  the  work  of  John  Davis,  of 
Sterling.  III.,  and  a  line  opener  by  B.  W.  Holdridge,  of  Trenton, 
Mo.  Mr.  Hogiund's  heat  coil  is  wound  upon  an  insulator  having  a 
reduced  section.  When  the  coil  heats  the  insulator  softens  and  is 
pulled  apart  by  the  tension  of  the  spring  terminals.  As  the  ter- 
minals part,  the  coil  end  is  separated  from  one  terminal  by  the  spring 
tension.  The  invention  in  the  carbon  plate  device  lies  in  serrating 
the  lower  carlion  to  facilitate  the  falling  of  dust  from  between  the 
ground  and  line  elements  after  a  discharge.  The  line  opener  is  a 
device  having  the  general  appearance  of  a  large  safety  pin.  The  end 
of  the  line  wire  is  looped  and  passed  over  the  pin  point  and  normally 
clasped  within  the  pin.  The  retaining  hook  of  the  pin  is  rotatable 
about  its  longitudinal  axis,  and  is  under  the  control  of  the  operator 
through  a'  string  passing  to  his  premises.  When  a  storm  arises  a 
pull  on  the  spring  releases  the  pin  which  action  causes  the  line  wire 
to  fall  to  earth. 
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CONTACT   KKl.AY. 

A  contact  rclaj  was  discussed  some  moiUlis  since  in  these  columns 
in  wliidi  adjiistniciit  for  opcialiiiK  liniils  was  si-ctircd  l)y  varying  the 
air-gap  of  tlic  magnetic  circuit  without  varying  the  position  of  the 
armature.  In  this  relay  a  screw  pole  extension  was  arranRid  in 
the  end  of  the  core.     This  screw  adjustment   ha-,  now  been  trans- 
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FIG.  3.— HEDMAN  CONTACT  RKI.AY. 

fcrred  from  the  core  to  the  armature  itself,  at  the  iiaiids  of  C.  M. 
Hedman.  Fig.  3  shows  a  sectional  view  of  the  relay,  which  is  self- 
explanatory. 

A    CRUDE   SWITCHBOARD   CIRCUIT. 

Most  all  switchboard  circuit  inventors  are  working  toward  a  sim- 
plification of  the  common  battery  switchboard.  The  latest  patent 
for  a  simplified  system  is  that  granted  to  S.  A.  Duvall,  of  Ciiicago. 
This  is  a  two-wire  jack  system  in  which,  while  separate  talking  and 
signalling  batteries  are  used,  a  cut-off  relay  is  dispensed  with.  Un- 
fortunately, the  circuit  shown  in  the  patents  seems  to  be  inoperative, 
a.s  the  line  signal  relay  is  cut  out  by  short-circuiting,  its  operating 
battery  being  thereby  placed  directly  across  the  line.  This,  of  course, 
effectively  short-circuits  the  line  to  talking  currents. 

SELF-TYING   INSULATORS. 

Two  types  of  self-tying  insulators  are  shown  in  Fig.  4.  The  right- 
hand  one,  in  which  the  line  wire  is  to  be  fed  by  a  twisting  motion 


1  IG.    4.  — Ul.TLEDGE    INSLL.VTOR. 

through  curve  slots  into  a  transverse  aperture,  is  the  invention  of 
W.  G.  Rutledge,  while  the  second,  with  the  screw  cap,  is  patented 
by  H.  Bottjer. 

SELECTIVE  SIGNALLING  POLE  CH.VNGER. 

The  final  patent  at  hand  for  consideration  is  that  for  pole  changer 
granted  to  T.  W.  Warner,  of  Muncie,  Ind.,  and  assigned  to  the 
Warner  Electric  Company.  This  pole  changer  requires  an  operating 
and  a  ringing  battery.  The  first  keeps  the  switch  arm  vibrating 
continuously,  while  the  second,  connected  to  the  arm  and  various 
switch  springs  between  which  the  arm  vibrates,  sends  out  inde- 
pendent circuits,  positive  impulses,  negative  impulses  and  alternating 
impulses. 


British  Trolley  Commission. 


The  Royal  Railroad  Commission  appointed  to  study  the  American 
street  railway  systems  with  a  view  toward  bettering  the  conditions 
in  Great  Britain,  arrived  in  New  York  on  Saturday  last  on  the 
White  Star  line  steamship  Arabic.  The  commission  consists  of  Sir 
David  Barbour,  K.  C.  M.  G. ;  George  S.  Gibb,  director  and  general 
manager  of  the  Northeastern  Railroad;  Lord  Ribblesdale,  and  Sir 
John  Dickson-Poynder,  Bart.,  M.  P.  No  definite  plan  has  been  de- 
termined upon  for  the  commission  to  follow  out,  but  an  investiga- 
tion will  be  made  of  every  branch  of  American  street  railroading. 
Three  weeks  will  be  spent  in  New  York  and  Boston.  Hearings  will 
begin  in  New  York  this  week. 


The  American  Telephone  &  Telegraph  Company  has  lately  issued 
$j.',(Kx>,(xx>,  the  suliAcriptions  upon  which  became  due  last  week,  and 
aif  undrrsloiid  to  have  been  fully  taken  up.  The  company  has 
tilnl  the  subjoined  report  with  the  New  York  Stock  Exchange: 

The  .American  Telephone  &  Telegraph  Company  rccpicsis  the  ad- 
misition  to  the  regular  list  of  the  New  York  Stock  l%xcliangc  of 
j|g,4.U'  additional  shares  of  its  capital  stock  ofTcrccI  to  its  stock- 
holders, and  of  70  shares  withheld  from  previous  applications.  The 
authorized  capital  stock  of  the  company  is  $.>5o,ooo,rxx>.  Its  issued 
capital  stock  is  now  $i3^.,S26,fKK),  of  which  amoinit  the  listing  has 
been  authorized  of  $hx).7<>2,j(K)  ;  $$(),ijoo  of  that  offered  in  \i/>2  have 
not  yet  been  issued;  $27,117,400  arc  held  by  the  American  Bell  Tele- 
phone Company.  In  our  application  of  June  18,  1903,  it  was  stated 
that  271,244  shares  were  held  by  the  American  Bell  Telephone  Com- 
pany, of  which  that  company  has  since  lh;it  date  exchanged  70 
shares  for  shares  of  its  own  stock.  Application  is  now  made  for  the 
listing  of  these  70  shares  as  above  stated. 

In  addition  to  the  amount  of  capital  stock  above  named  as  now 
issued,  the  company  has  in  a  circular-to^its  stockholders,  dated  June 
15.  1903,  offered  for  subscription  219,432  shares  of  stock  ($21,943,- 
200),  to  be  issued  in  October,  1903,  or  in  May,  1904,  and  the  applica- 
tion hereby  made  is  for  the  listing  of  these  additional  shares  from 
time  to  time  as  and  when  issued.  The  issue  of  these  additional  shares 
has  been  authorized  to  provide  funds  for  the  general  purposes  for 
which  the  company  was  organized,  namely :  Constructing,  buying, 
owning,  leasing  or  otherwise  obtaining  lines  of  electric  telegraph, 
partly  within  and  partly  beyond  the  State  of  New  York,  and  of 
equipping,  operating  or  otherwise  maintaining  the  same. 

An  estimate  of  the  disposition  of  the  proceeds  of  this  issue  of  stock 
is  as  follow  s  : 

For  the   New   England   States    $1, 5.35. 900 

For  tlie   Middle   States    6,603,000 

For    Canada    500,000 

For  the  Middle  Western   States    2,520,000 

For  the  Western   States    1,458,450 

For  the  Southern   and   Gulf   States    2,709,200 

For   the    Pacific    States    501,000 

For  the  purch.ise  of  instruments,  etc.,  and  for  the  construction  of 

long  distance  lines    4,250,000 

Following  are  statements  of  resources  and  liabilities  of  the  com- 
pany June  30,  1903,  and  of  earnings  and  expenses  January  i  to  June 
30,  1903: 

Resources: 

Construction,   equipment    and    supplies    $24,491,923 

Telephones     7,072,205 

Real    estate    1,836,029 

Stocks    and    bonds    125,538,075 

Patent    account    1 73,7i S 

Machinery   and   tools    48,126 

Cash  and  deposits   7,246,185 

Bills    and    accounts    receivable    16,762,615 

American    Bell    Telephone   Company    22,1 10,401 

$205,279,274 

Liabilities: 

Capital    stock     $136,826,600 

Capital    stock    installments    9,620 

Surplus     3,764,021 

Bonds     28,000,000 

Reserves     8,543,381 

Accounts    payable    8,427,052 

Income    1,063,390 

Contingent     18,645,210 

$205,279,2-4 

Earning    (six  months) : 

Dividends     $3,868,892 

Rental    of    construction     «.469,S'9 

Telephone  traffic    2,398,87s 

Real   estate    SS-'S' 

$7,772,437 

Expenses  (six  months) : 

Expenses   of    administration    $477»425 

Legal     expenses     54,475 

Interest  and  taxes    677,952 

Telephone    traffic     1,384,837 

Net    revenue     '• 5,177,747 

$7,772,437 
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CURRENT  NEWS  AND  NOTES. 


PORTO  RICO.— Press  dispatches  from  Ponce,  Porto  Rico,  state 
lliat  during  an  electric  storm  (in  Seiitcinber  28,  accompanied  by  heavy 
rains,  tlie  circuits  of  the  two  electric  light  plants  in  that  city  were 
burned  out. 


FIRE  IN  BROOKLYN  POWER  HOUSE.— On  Saturday  after- 
noon last  fire  in  the  Fifty-second  Street  power  house  of  the  Brook- 
lyn Rapid  Transit  Company  caused  damage  to  the  extent  of  $6,700, 
according  to  official  figures.  The  first  reports  of  the  fire  were  to  the 
efifect  that  the  power  house  was  destroyed,  entailing  a  loss  of  $175,000. 
The  damage  was  confined  to  the  switchboard.  The  machinery 
escaped  damage.  Service  on  the  street  railway  lines  supplied  with 
power  from  that  station  was  suspended  for  some  time. 


TEACHERS  AS  CAR  DRIVERS.— Thcrt  are  eight  township 
schools  in  Ohio  that  have  not  been  opened  this  fall,  and  cannot  be 
opened  until  teachers  are  secured.  There  is  a  dearth  of  teachers, 
due  to  the  fact  that  the  salaries  paid  are  considered  insufficient.  It 
is  said  that  many  teachers  in  the  rural  districts  have  deserted  the 
country  and  gone  to  the  cities  to  take  places  as  motormen  and  con- 
ductors on  the  street  railway  because  the  pay  is  better.  A.  B.  Gra- 
ham, superintendent  of  the  township  schools,  said  the  trouble  is 
due  largely  to  the  fact  that  the  poorest  workman  on  the  streets  re- 
ceives as  much  on  an  average  as  the  country  teacher. 


WIRELESS  ON  LARGE  TUGS.— On  account  of  frequent  trouble 
due  to  the  breaking  away  of  barges  from  tows,  one  of  the  large  Boston 
towing  companies  has  decided  to  e(|uip  one  of  its  tugs  with  a  wire- 
less telegraph  system,  and  two  topmasts  and  the  necessary  rigging 
will  be  ready  for  the  vessel  when  she  next  comes  to  port.  With  tugs 
having  on  board  such  equipment,  it  will  be  possible,  in  case  of  an 
accident  at  sea,  to  notify  the  agents  of  the  fact  and  obtain  assistance 
within  a  short  time.  In  the  recent  gale  on  the  New  England  coast 
when  the  steamer  Charles  F.  Mayer  lost  a  barge,  it  is  claimed  that 
(he  barge  could  have  been  saved  had  the  steamer  been  able  to  com- 
municate w'ith  the  shore.  Wireless  stations  are  now  so  frequent 
along  the  shore  that  tugs  will  be  within  range  of  some  one  of  them 
all  the  way  from  the  capes  of  the  Chesapeake  to  Boston. 


TO  CLOSE  COLOMBIAN  CABLE.  It  is  announced  that  the 
cable  service  to  Buena  Ventura  will  be  closed  at  the  end  of  September. 
The  inspector  of  Telegraphs  has  received  orders  from  Bogota  to  close 
the  Central  and  South  American  Company's  office  at  the  seaboard 
on  the  suspension  of  the  service  to  Buena  Ventura.  If  the  Colombian 
Government  carries  out  its  threat  the  company  will  lose  heavily. 
The  Government  in  the  meantime  is  making  efforts  to  establish  the 
Marconi  system  of  wireless  telegraphy  between  Panama,  Chiriqui, 
Buena  Ventura,  Colon,  Bocas  del  Toro  and  Cartagena.  It  is  also 
reported  that  the  West  India  and  Panama  Telegraph  Company  will 
ofifer  to  construct  a  cable  to  Buena  Ventura.  The  Colombian  Minister 
of  State  has  made  public  the  demands  of  the  cable  company,  which 
asks  for  a  new  concession  lasting  twenty  years  and  the  privilege  of 
raising  the  tariff.  Among  the  reasons  given  for  the  Government's 
refusal  of  these  propositions  is  that  an  Italian  company  has  applied 
to  establish  a  system  of  wireless  telegraphy. 


WATER  POWER  IN  ALASKA.— It  is  stated  that  several  promi- 
nent operators  at  Cape  Nome  are  developing  a  project  to  supply  all  of 
Seward  Peninsula  with  electric  and  water  power  for  hydraulic  mining 
on  a  mammoth  scale.  East  of  Port  Clarence,  within  a  few  miles  of 
salt  water,  rise  the  Saw  Tooth  Mountains,  from  the  heart  of  which 
gush  forth  several  mountain  streams.  It  is  proposed  to  harness  these 
rivers  and  generate  an  aggregate  of  near  100,000  horse-power,  using 
the  water-power  for  generating  current,  which  will  be  trans- 
mitted to  Nome  and  all  other  mining  districts  of  Seward  Peninsula. 
The  current  will  then  be  utili;^ed  in  lifting  water  from  various  rivers 
and  creeks  for  hydraulic  mining  purposes.  At  present,  steam  plants 
are  being  used,  but  the  cost  of  machinery  and  fuel  is  so  great  that 
they  can  be  employed  only  where  the  ground  is  very  rich.  Two  en- 
gineering parties  are  in  the  field  surveying  the  falls  and  rivers  of  the 
Saw  Tooth  Mountains.  With  ample  volumes  of  water,  which  can  be 
found  nowhere  else  on  Seward  Peninsula,  and  with  a  fall  of  700  to 
1,800  feet,  enormous  power  can  be  obtained.  The  Saw  Tooth  Power 
and  Mining  Company  is  being  organized  to  develop  it.  It  is  intended 
to  get  a  portion  of  the  machinery  installed  next  summer. 


WATER  POWER  I.W  THE  PHILIPPINES.— A  number  of  firms 
in  Manila  have  petitioned  the  Philippine  government  for  franchises 
to  develop  water  power  in  those  islands.  According  to  a  Washington 
dispatch.  Gov.  Taft  is  now  having  surveys  made  of  the  Botocan  Falls 
and  two  other  falls  in  the  province  of  Laguna,  within  55  miles  of 
Manila.  The  investigation  already  conducted  warrants  the  belief 
that  about  10,000  horse-power  can  be  secured  at  these  falls,  and  no  en- 
gineering difficulties  arc  presented.  Applications  have  also  been  re- 
ceived for  a  franchise  to  develop  the  power  of  the  .'\ngat  River  in  the 
province  of  Bulucan,  where,  it  is  believed,  4,000  horse-power  can  be 
secured.  The  franchises,  it  is  stated,  will  be  let  to  the  highest  bidder, 
after  advertising  in  the  United  States.  The  terms  will  be  fixed  by 
the  Philippine  government,  and  the  government  .will  provide  for 
the  sale  of  power  on  equal  terms  to  any  one  who  desires  it,  and  the 
price  will  be  fixed  by  the  Philippine  government  according  to  the  cost 
of  the  operation  of  the  power  plants. 


ODD  DAMAGE  CLAIMS. — The  managers  of  street  railway  sys- 
tems seem  peculiarly  liable  to  queer  damage  claims,  to  say  nothing 
of  the  fraudulent  ones.  The  officials  of  the  Middlesex  and  Somerset 
Traction  Company,  which  operates  the  principal  trolley  lines  in  Cen- 
tral New  Jersey,  believe  that  there  is  an  epidemic  of  damage  claiming 
developing  around  them.  Almost  every  mail  brings  claims  for  all 
kinds  of  alleged  grievances.  If  a  woman  gets  her  dress  dusty  while 
riding  on  a  car,  the  next  mail  brings  a  demand  for  $50  for  a  new 
dress.  Several  days  ago  a  man  was  jarred  by  the  sudden  stopping 
of  the  car  and  dropped  his  false  teeth  on  the  footboard.  He  claimed 
damages.  Here  is  a  sample  of  the  claims  that  are  filed  against  the 
company :  "I  was  on  a  trolley  car  that  left  New  Brunswick  about  7.30 
P.  M.  Sunday,  September  13,  1903.  While  passing  through  Sayreville, 
a  short  distance  from  the  siding,  I  was  struck  in  the  face  by  a  piece 
of  watermelon  thrown  by  parties  along  the  track,  ruining  my  clothes. 
I  hereby  make  a  claim  for  same  in  the  amount  of  $20,  and  for  the 
assault  $100.    Please  forward  check  for  same." 


FIRE  IN  KANSAS  CITY  TELEPHONE  EXCHANGE.  On 
September  16  fire  occurred  in  the  five-story  building  of  the  Missouri 
&  Kansas  Telephone  Company  at  the  corner  of  Sixth  and  Wyan- 
dotte Streets,  Kansas  City,  Mo.,  severely  damaging  the  toll  board 
and  the  main  switchboard.  It  is  stated,  however,  that  the  greater 
part  of  the  big  "A"  switchboard  on  the  fourth  floor  can  probably  be 
saved,  although  it  was  drenched.  It  is  thought  that  when  it  is  dried 
cut  it  will  be  available  for  re-use.  Both  ends  of  the  board  were 
damaged.  It  is  proposed  to  dry  out  the  board  by  using  gas  stoves 
10  generate  the  heat  for  the  drying  process.  The  terminal  room  of 
this  board  on  the  fourth  floor  was  a  total  wreck,  the  damage  being 
wrought  by  water.  The  company  has  set  up  a  temporary  ''B"  board, 
which  it  will  use  for  toll  service,  and  some  old  sections  of  discarded 
boards  have  been  pressed  into  service  in  the  emergency.  .\  large 
force  of  men  from  the  Western  Electric  Company's  factory  in  Chi- 
cago is  at  work,  and  it  is  stated  that  it  will  require  about  thirty  days 
before  the  company  can  re-establish  its  service  on  a  satisfactory  basis. 
It  is  making  every  endeavor  to  give  the  public  as  good  service  as 
pi'ssible  under  the  circumstances. 


ISLES  OF  SAFETY.— Two  more  electroliers  and  isles  of  safety 
Nimilar  to  that  recently  illustrated  and  described  in  these  pages,  at 
l''ifth  Avenue  and  Twenty-third  Street.  New  York,  are  to  be  set  up 
,it  the  intersection  of  Forty-fourth  and  Forty-fifth  Streets  and  Long- 
acre  Square,  between  the  tracks  of  the  street  railway  lines  converging 
there.  The  electroliers  will  be  the  gift  of  a  person  who  withholds 
bis  name  and  makes  the  Municipal  Art  Society  his  agents.  The 
donor  will  bear  all  expense  of  building  and  placing,  but  the  lighting 
and  care  of  the  structures  once  completed  will  fall  to  the  city. 
Horough  President  Jacob  A.  Cantor  has  consented  to  take  all  steps 
r.ccessary  to  carry  out  the  donor's  wishes,  and  the  Committee  on 
Street  Fixtures  has  reported  favorably  on  the  sites  selected.  The 
electroliers,  standing  some  20  ft.  high  and  made  of  ornamental 
bronze  by  the  Gorham  Manufacturing  Company,  will  be  crowned 
« ith  a  pyramid  of  four  white  light  globes  surmounting  a  triangular 
street  sign.  The  design  is  that  of  H.  Wallin,  who  received  the 
second  prize  in  a  contest  last  year  under  the  auspices  of  the  Munic- 
ipal Art  Society,  the  giver  of  the  electrolier  at  Fifth  Avenue  and 
Twenty-third  Street.  Secretary  William  S.  Crandall,  of  the  society, 
has  secured  the  necessary  permits,  and  work  will  begin  at  once. 
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Tangential  Traction. 


To  the  Lililors  of  r.U-clrical  IVorld  and  l-.nginecr : 

Sirs:— 'I'lic  tlircc-pliasc   syslrm    atlril.uttvl    in   Sitfiior   riuarini   on 
[>>*Rf   P.'O  ff  your   issno  of   SrplfinluT   .•(>,   .-iiid    previously   described 


in  a  Rcneral  way  •'>'  y">'p  ^''"'  paleiitcd  in  this  country  aliout  len  years 
ago  by  Mr.  F..  K.  Kic»,  in  all  its  cssculi;il  fealures,  so  far  as  the 
driicriplion  in  your  paper  goes. 

None  of  these  conditions  of  opening  out  ihe  stalor  in  plane  seem 
to  rcKard  tlie  in.iKneii/inK  current  in  the  idle  sections  as  of  any 
importance  at  all  It  would  he  interesting  to  know  what  the  watt- 
less current   would  he  in  such  a  system  as  the  one  outlined. 

New  N'oHK  Cnv  I    J    Johnston. 
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POLYPH.\SE  TRANSFORMER. 


DVNA.«v'>.    A\()|()K^    AMI     ^l<ANS^<>KMl:H^ 

.\\"f  1  yt''  i-'l  I'olyphiisc  J  i\iiisloniu-r.~Z\VAii..-  .\\\  article  in 
which  the  author  describes  a  construction  dilTcring  from  the  usual 
arraiigenient,  which  is  to  have  the  three  cores  of  a  tlircc-phasc  trans- 
former III  one  plane  or  at  the  annlcs  of  an  e(iuilatcral  triangle,  with 
two  yoke  pieces  in  common  to  all  three.  As  shown  in  the  acconipaiiy- 
iuR  tivjure,  the  new  arrangement  consists  in  the  superposition  of  two 

or  more  cores,  each  forming  a  closed 
iiiagnotic  circuit.  The  author  stales 
lliai  this  construction  lias  the  advant- 
age of  considerably  simplifying  the 
manufacture,  inasnuicli  as  for  single, 
two  and  three-phase  transformer-^ 
equal  cross-sections  for  the  iron 
sheets,  equal  patterns  for  the  magnet 
coils  and  equal  armature  parts,  can 
be  used.  Comparing  three  individual 
transformers  with  a  three-pole  trans- 
former of  the  new  construction,  the 
latter  shows  under  otherwise  equal 
conditions  a  considerably  reduced 
weight  of  iron,  inasmuch  as  the  num- 
ber of  iron  yoke  pieces  is  only  6  in- 
stead of  8.  With  the  same  magneti- 
zation the  losses  are,  therefore,  di- 
minished. Also,  when  the  heat  radia- 
tion of  the  new  type  is  compared  with 
that  of  the  three-core  type,  it  is 
found  that  the  former  has  a  considerably  larger  cooling  surface, 
and  a  considerably  greater  capacity  to  dissipate  the  heat.  The  differ- 
ence between  the  maximuni  inner  and  outer  temperature  of  the  iron 
will  be  about  one-quarter  of  that  in  the  old  construction,  which  means 
that  the  maximum  induction  in  the  new  type  can  be  chosen  higher. 
The  case  is  similar  with  the  coils,  and  another  advantage  in  this  con- 
nection is  the  division  of  the  copper  coils  into  as  many  parts  as  pos- 
sible, thus  getting  a  large  cooling  surface.  From  the  possibility  of  a 
higher  magnetism  of  the  iron  and  a  larger  cooling  surface,  there  re- 
sults naturally  the  possibility  of  a  higher  current  density  in  the  copper, 
and  therefore  saving  in  copper  and  iron.  An  influence  of  the  mag- 
netic fluxes  upon  each  other  cannot  take  place  as  the  middle  yoke 
pieces,  between  two  phases,  bring  about  an  equalization  of  a  one-sided 
load,  because  an  e.xcess  of  lines  of  force  of  one  phase  cannot  enter 
into  another  phase-winding,  but  has  to  travel  through  the  intervening 
yoke  piece.  The  loss  of  potential  from  no  load  to  full  load,  caused 
by  the  leakage  and  the  ohmic  loss,  has  with  equal  load  on  the  phases, 
the  same  percentage  value  in  each  of  them,  because,  apart  from  the 
ohmic  loss,  the  lines  of  leakage  or  the  leakage  potentials,  which  ap- 
pear on  short  circuit  of  the  transformer,  are  equal  in  each  phase. 
The  leakage  potentials  themselves  only  reach  very  small  amounts  on 
account  of  the  compact  construction ;  that  is,  the  smaller  leakage  sur- 
faces and  the  longer  leakage-line  paths.  Therefore  the  total  loss  of 
potential  of  the  transformer  is  very  small.  A  transformer  is  illus- 
trated of  25  kw  capacity,  running  at  2200/210  volts  and  50  cycles, 
which  had  a  total  weight  of  345  kilograms,  including  the  oil,  of  which 
weight  59  kilograms  were  for  copper  and  1 16.5  kilograms  for  the 
iron  sheets. — Elek.  Zeit.,  September  10. 

Theory  and  Working  of  Rotary  Comrrters. — RoGERS.^An  article 
in  which  the  author  reviews  the  working  of  the  rotary  converter,  and 
more   especially  the  three-phase  type.     He   discusses   the   different 


iii('lhii<|s  III  e.M'ilalioM  and  regul.ilioii,  aii<l  dwells  at  sonic  Iciiglli  on 
the  starting  and  parallel  running  of  converters,  lie  states  as  advan- 
tages of  the  rotary  converter:  I,  a  large  overload  capacity;  2,  high 
etliciency ;  3,  relatively  low  cost  and  high  power  factor.  In  compar- 
ing the  cost  of  rotary  converters  with  other  forms  of  transforming 
machinery,  it  must  not  be  forgotten  that  step-down  transformers 
must  be  provided,  which  increase  the  cost  and  lower  the  efTicicncy  of 
transformation.  The  disadvantages  of  the  converter  are  stated  as 
folkiws:  I,  sensitiveness  in  parallel  running;  2,  necessity  of  using 
complicated  regulating  apparatus  and  switch  gear;  3,  requirement  of 
skilled  attendance  ;  4,  necessity  of  operating  by  currents  of  low  fre- 
quency to  obtain  satisfactory  working,  which  currents  are  undesirable 
for  use  in  other  forms  of  transforming  apparatus,  so  far  as  economy 
of  copper  is  concerned.  Notwithstanding  these  disadvantages,  how- 
ever, the  author  believes  that  the  rotary  converter  will  continue  to 
play  a  very  important  part  in  the  working  of  the  large  power  schemes 
ill  connection  with  electric  traction  and  the  supply  of  electrical  energy 
III  hulk.  — Lond.  Elcc,  September  11. 

Armature  Reaction  in  Alternating-Current  Machinery. — Thorn- 
ton,— An  article,  accompanied  by  diagrams,  in  w'hich  the  author  dis- 
cusses some  effects  of  the  armature  reaction  in  alternating-current 
machinery.  He  notes  that  the  influence  of  mechanical  inaccuracy  of 
construction  is  small  compared  with  the  efTect  of  the  armature  re- 
action. When  examined  with  an  oscillograph,  both  exciting  current 
and  generated  voltage  are  found  to  exhibit  well-marked  ripples,  which 
in  the  case  of  single-phase  converters,  are  large  enough  to  profoundly 
disturb  the  direct-current  output.  The  author  carried  out  experi- 
ments with  two  bipolar  ring-wound,  direct-current  generators,  with 
solid  rectangular  cores  and  yokes,  fitted  with  slip  rings  so  that  they 
could  be  used  as  single,  two  or  three-phase  generators,  synchronous 
motors  or  converters.  This  made  it  possible  to  compare  the  same 
machine  working  under  identical  conditions  of  load  and  excitation, 
but  with  different  kinds  of  alternating  current  in  the  armature.  The 
second  machine  received  alternating  current  from  the  first,  and  its 
current  was  conducted  to  storage  cells  or  an  equivalent  liquid  re- 
sistance. The  diagrams  obtained  by  the  author  show,  that  the  general 
disturbance  is  much  greater  in  single-phase  than  in  three-phase  work- 
ing. The  amplitude  of  the  single-phase  ripple  in  the  charging  cur- 
rent is  about  four  times  as  great  as  the  three-phase.  The  chief  in- 
terest of  the  curves  is  that  everything  seems  to  be  in  a  state  of  quiver, 
armature  currents,  field  currents  and  voltages,  in  order  of  relative  in- 
tensity. The  author  states  that  it  might  be  expected  that  a  continuous 
component  in  the  first  machine  would  steady  the  system,  and  it  does, 
when  this  is  a  double-current  generator;  but  as  a  converter  it  is  al- 
most as  unsteady  as  when  a  single  or  three-phase  generator  alone. 
A  table  of  variations  of  current  and  voltage  caused  by  armature 
reaction,  expressed  in  percentage  of  the  average  values  of  each,  is 
given,  from  which  it  appears,  that  in  general  the  second  machine  has 
the  greater  disturbances  of  continuous  armature  current,  more  than 
double  the  variation  in  the  first  when  single-phase.  The  voltages  and 
field  currents  have  ripples  fairly  constant  in  magnitude,  whether 
charging  cells  or  on  ohmic  resistance.  The  most  pronounced  effect 
is  in  the  change  from  cells  to  resistance.  With  two  converters  the 
ratio  of  percentage  current  disturbance  is  80/33,  i.e.,  3.4;  but  with 
generator  and  converter  it  is  93/22.5,  1.  e.  4.1.  The  three-phase  dis- 
turbances are  much  less,  and  for  converters  the  variation  is  less  with 
cells  than  with  liquid  resistance.  So  far  as  the  power  factor  of  the 
continuous-current  output  depends  on  field  variation,  the  phase  of  the 
ripple  in  the  field  with  regard  to  that  in  the  cell  current,  is  important. 
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for  it  i-  the  ccsinc  of  the  aiij^lc  Ix-tween  the  generated  voltage  in  the 
niachnie.  whicli  depends  on  the  instantaneous  stale  of  tiie  held,  and 
tile  armature  current,  that  is  the  ohscrved  power  factor.  Ihe  stiffer 
the  field  of  the  second  machine,  the  less  the  power  factor  of  the  con- 
tinuous current  should  be  and  is.  Short-circuiting  the  series  coils 
on  the  first  machine  altered  the  phase  of  the  field-current  disturbance 
by  nearly  90  degrees  more  into  phase  with  the  ripple  in  the  cell  cur- 
rent. The  power  factor  of  this  was  therefore  increased,  but  at  the  ex- 
pense of  the  energy  lost  in  the  coil  and  core,  ainounting  to  I,  or  even  2, 
per  cent,  of  the  output  in  extreme  cases.  A  lagging  current  in  the 
machine  strengthens  the  iield,  and  as  the  magnitude  of  the  voltages 
changed  when  the  current  from  the  second  machine  is  switched  from 
cells  to  resistance,  the  conclusion  is  that  the  internal  current  lagged 
more  when  charging  cells.  It  is  this  which  is  most  conclusive  in  de- 
termining the  cause  of  the  ripples  to  be  the  armatme  reaction.  The 
frequency  of  the  ripples  is  twice  that  of  the  main  wave,  whether  the 
iTiachine  is  driven  from  the  alternating  or  direct  side.  A  more  impor- 
tant point  bearing  on  the  number  of  teeth  or  slots  per  pole  per  phase 
which  generators  should  have  for  driving  three-phase  converters,  is 
that  in  all  the  three-phase  armature  currents  and  voltages,  12  rip- 
ples per  period  are  to  be  observed.  The  conclusion  is  that  three- 
phase  machines  with  two  slots  per  pole  per  phase  are  unsuitable 
for  driving  converters,  if  it  is  desired  to  have  a  perfectly  steady,  con- 
tinuous current  supply. — Loud.  Elcc,  September  4. 

Power. 

Thrce-[>hasc  Motors  for  Electrical  Driving. — Eborall. — The  first 
part  of  a  paper  read  before  the  English  Society  of  Arts.  As  far  as 
tlic  question  of  direct  current  versus  three-phase  current  is  con- 
cerned, the  author  is  of  the  opinion  that  if  each  case  is  decided  strictly 
on  its  own  merits,  it  will  be  found  that  a  three-phase  installation  is 
preferable  for  most  classes  of  work,  on  account  of  its  greater  sim- 
plicity, flexibility  and  reliability,  it  being  at  the  same  time  cheaper 
to  install  and  to  maintain.  The  three-phase  equipment  appears  to 
greater  advantage  in  these  respects  as  the  severity  of  the  work  in- 
crea.ses,  f<ir  a  properly  laid  out  three-phase  plant  possesses  a  capacity 
for  standing  overloading  and  rough  treatment,  which  certainly  cannot 
be  equalled  by  the  corresponding  direct-current  equipment.  It  is  only 
when  a  great  amount  of  economical  speed  regulation  is  required  that  a 
three-phase  system  cannot  hold  its  own  with  direct-current  working; 
the  question  of  econoinical  speed  regulation  over  a  wide  range  is  the 
weak  point  of  the  three-phase  motor.  The  author  then  considers  some 
questions  relative  to  the  construction  and  performance  of  three-phase 
motors,  dividing  them  into  two  classes,  viz.,  those  with  permanently 
short-circuited  rotors  and  those  with  round  rotors  and  slip  rings.  He 
states  that  the  three-phase  motor  with  permanently  short-circuited 
rotor  is  in  all  respects,  except  with  regard  to  starting  performance, 
an  ideal  motor  to  employ  for  all  work  requiring  constant  speed;  for 
certain  classes  of  work,  in  which  the  motor  has  to  work  in  a  more  or 
less  inflammable  atmosphere,  it  is  the  only  type  of  motor  that  can  be 
used  with  absolute  safety  for  any  purpose.  Curves  are  given  show- 
ing the  running  and  starting  performance  of  a  lO-B-hp,  three-phase 
motor,  with  permanently  short-circuited  rotor,  specially  designed  for 
large  starting  torques  and  intermittent  working.  A  motor  driving  a 
line  of  countershafting  and  having  a  permanently  short-circuited 
rotor,  will  take  about  three  times  the  full-load  current  at  starting. 
As  the  power  factor  of  this  starting  current  is  usually  of  the  order  of 
20,  with  a  large  motor  the  drop  of  pressure  over  the  systetn  may  be 
such  as  to  impair  seriously  the  lighting  service,  and  may  even  affect 
other  motors.  The  author  then  deals  with  motors,  which  have  to 
start  with  full-load  or  still  greater  torque,  such  as  crane  motors. — 
Land.  Elcc,  September  4. 

Electrically-Driven  Mining  Plant. — Hooghvvinkel. — The  second 
part  of  his  article  previously  referred  to  in  the  Digest.  A  brief  review 
of  the  various  constructions  of  coal  cutters  is  given.  The  motor  should 
be  rated  30  to  40  per  cent,  higher  than  the  horse-power  required.  The 
author  found  for  the  average  required  horse-power  the  following 
values:  for  disk  machines,  12  to  i8-hp  motor  rated  at  25-B-hp.  The 
performance  of  several  machines  in  active  operation  is  then  described. 
— Land.  Elcc,  September  4. 

Electric  Driving  in  Workshops. — A  note  on  the  equipment  of  the 
Queensland  Railway  shops  with  electric  driving  equipment.  Power 
is  supplied  to  the  shops  by  three  200-kw,  two-phase  generators  of  220 
volts  at  60  cycles,  connected  to  vertical,  single-acting  compound  con- 
densing engines.     In  all,  161  induction  motors  are  employed,  ranging 


from  I  to  75  hp,  aggregating  about  1.200  hp.     Eleven  electric  erases 
arc  m  operation. — Lond.  Elcc,  .September  4. 

I'uxccr  Plant.— \u  article-  containing  an  illustrated  description  of 
the  power  plant  of  the  Rock  Island-Lake  Shcjre  Terminal  station  in 
Chicago.  .Steam  is  furnished  by  live  water-tube  boilers  of  250-hp 
capacity  each,  fitted  with  motor-drive  traveling  grate  stokers.  Ihe 
lump  coal  is  crushed  by  a  motor-driven  crusher.  The  generating  sets 
comprise  one  500  and  two  250-kw  units,  consisting  of  cross-com- 
pound, horizontal  engines  and  250-volt,  direct-connected  dynamos. 
Current  is  distributed  on  the  three-wire,  iio-220-volt  system — Eng'ing 
Record,  September  ig. 

Measuring  the  Foi>.'er  of  Machine  T'oo/.t.— \V.\lsh.— The  amount 
of  power  used  by  different  machine  tools  is  determined  by  each  in- 
dividual shop  for  its  own  classes  and  conditions  of  work.  In  operat- 
ing machines  in  groups  by  motors,  allowances  have  to  be  made  for 
the  friction  of  the  shafting  and  belting.  Modern  line  shafting,  how- 
ever, is  made  m  the  best  shops  so  that  friction  is  reduced  to  a  small 
figure.  .\  line  .shaft  200  ft.  long  and  2j/'  in-  in  diameter,  with  its 
counter-shafts,  can  be  operated  by  electric  power  with  about  I'A 
horse-power.  A  line  shaft  driving  a  group  of  nine  machines  con- 
-umed  in  a  is-minute  test  a  ma.ximum  of  10.43  horse-power  and  a 
minimum  of  0.88  horse-power,  giving  an  average  of  4.6  horse-power. 
In  this  group  of  machines  there  were  small  and  large  ones,  the  large 
ones  including  a  heavy  wheel-press  of  50  tons,  a  72-in.  wheel-lathe,  an 
S4-in.  boring  mill  and  a  6o-in.  planer  for  cutting  cast-iron.  When  a 
42-in.  lathe  wheel  and  an  84-in.  boring  mill  w-ere  belted  to  the  shaft 
the  power  on  an  average  was  raised  to  6.9  horse-power,  but  this 
large  increase  was  due  to  the  fact  that  the  two  machines  were  doing 
work,  and  the  boring  and  cutting  machines  consumed  nearly  as  much 
power  in  starting  up  as  all  the  others  of  the  group  did  when  in  full 
operation.  In  many  shops  the  grouping  of  machines  to  be  operated 
by  electric  power  has  been  so  carefully  worked  out  that  the  maximum 
shifting  of  the  load  of  any  group  is  comparatively  small.  Blotters 
and  planers  are  grouped' together  so  that  the  reversals  come  at  certain 
intervals.  The  grouping  of  machines  so  that  they  can  be  operated 
together  or  singly  by  electric  power  is  an  important  factor;  experi- 
ence has  shown  that  machines  which  carry  about  the  same  load  up  to 
a  given  maximum  can  best  be  grouped  together,  while  those  which 
shift  the  load  frequently  between  wide  extremes  should  be  operated 
either  singly  or  in  pairs,  or  in  groups  by  themselves. — Amcr.  Elcc, 
September. 

Superheater  Tests. — A  note  on  the  results  of  some  experiments 
with  a  given  boiler  with  and  without  superheating.  The  gain  in  power 
due  to  superheating  was  36.6  per  cent.  The  consumption  of  steam 
per  electrical  hp-hour  was  44.9  pounds  without,  and  31.7  pounds  with 
superheating.  The  consumption  of  coal  per  electrical  hp-hour  was 
7.51  and  5.45  pounds  without  and  with  superheating,  respectively. — 
Lond.  Elec,  September  4. 

REFERENCES. 

Coal-Cutting  Machines  zcith  Three-phase  Motors.— An  illustrated 
general  description  of  a  machine  of  recent  design  of  the  bar  type. — 
Lond.  Elec.  Rev.,  September  11. 

Modern  Electric  Cranes. — Bender. — An  illustrated  description  of 
the  construction  of  a  lo-ton  crane,  driven  by  three  electric  motors. — 
Elek.  Rundschau,  September  i. 

Electric  Passenger  and  Goods  Elevators. — .^n  illustrated  descrip- 
tion of  elevators  built  by  a  London  Tivm.— London  Engin'ing,  Au- 
gust 28. 

Traction. 

Trolley  Omnibus. — An  illustrated  description  of  the  Lombard- 
Gerin  system  in  Monteban,  France.  The  cars  weigh,  einpty,  about 
3}/2  tons,  and  are  driven  by  two  8-hp  motors,  one  on  each  rear  wheel, 
at  500  to  550  volts.  The  speed  is  from  6  to  8  miles  per  hour.  There 
are  two  overhead  conductor  wires,  on  which  runs  the  trolley,  which  is 
connected  to  the  car  by  means  of  a  flexible  cablt.  This  trolley  is  a 
small  automobile  in  itself,  and  its  speed  varies  with,  but  is  always 
slightly  greater  than,  that  of  the  car.  It  therefore  alw-ays  keeps  ahead, 
and  takes  up  the  slack  automatically.  A  small  three-phase  motor  is 
arranged  in  the  trolley,  which  obtains  its  current  from  the  direct- 
current  motors  of  the  car,  the  armature  being  tapped  for  this  purpose, 
and  provided  with  three  slip  rings.  The  trolley  motor  thus  runs  very 
nearly  in  synchronism  with  the  car  motor.  Provision  is  also  made  for 
actuating  a  small  electromagnetic  brake  to  prevent  the  trolley  run- 
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iiinff  back,  as  it  niinlit  ilo,  for  instaiut-,  if  ilir  c;ir  sioiiixd  wlicii  Koiiitj 
up  hill  I  he  aindLiximalc  ciiriKy  letimrcd  is  nivcii  as  i,i(i<)  watts  per 
car  mile,  ur  jyo  watts  per  ton  mile,  at  a  loaxitmim  gradient  of  6  per 
cent.  I  he  cost  of  the  overhead  equipment  is  said  to  amount  to 
$3,aoo  per  mile,  a  belter  way  bcin^  to  put  it  at  between  40  and  50 
per  cent  more  than  for  the  overhead  equipment  of  a  tramway  doing 
ihe  same  amount  of  work.     J.oiid.  Elcc.  Times,  September  10. 

REFKKENCE. 

AVu'  Llvctiic  /-otc»mo/Kf.r— Brunn. — A  series  of  articles.  'Ihe 
present  installment  contains  the  illustrated  description  of  an  electric 
locomotive  on  a  iron-ore  hauling  road  in  Hungary,  run  by  300-volt, 
three-phase  current.  The  motor  is  a  20-hp,  polyphase  motor,  with  S 
poles,  running  at  0,ooo  alternations  and  800  revolutions  per  minute. 
Owing  to  the  special  conditions  under  which  it  has  to  work,  this  lo- 
comotive is  provided  with  a  specially  constructed  current  collector, 
which  is  illustrated  and  described.— Zt-iV.  /.  lilcctrotcch.  u.  Masclti- 
iicribau,  August  16. 

INSTALI  ATIONS,  SYSTEMS   AND   APPLIANCES. 

Municipal  Lighting  Plant  at  Tallahassee,  y'7a.— Poole.— An  illus- 
trated description  of  the  municipal  electric  lighting  plant  at  Talla- 
hassee, Fla.  The  plant  contains  a  iis-kvv,  2,300-volt,  two-phase,  60- 
cycle  revolving-licid  generator  with  its  exciter.  All  of  the  incandes- 
cent lighting  is  on  one  phase,  and  the  arc  lights  run  either  all  on  the 
opposite  phase,  or  one  circuit  is  placed  on  each  side  as  the  lighting 
load  varies.  The  street  lighting  outfit  consists  of  fifty  7;.i-amp. 
series-enclosed  alternating  arc  lamps.  The  incandescent  service  is 
from  105-210  three-wire  secondaries  wherever  the  business  justifies 
the  running  of  the  same ;  the  more  scattered  customers  are  on  single 
transformers.— ^mt-r.  Elcc,  September. 

Eiolution  of  the  Starting  Switch.— K.  II.  M.— The  author  briefly 
reviews  the  principal  defects  of  starting  switches,  and  calls  attention 
to  several  factors  which  deserve  attention.  He  lays  down  the  es- 
sential requirements  of  a  satisfactory  switch  as  follows:  I,  the  re- 
sistance must  be  of  ample  capacity  and  of  lasting  material ;  2,  the 
contacts  and  contact-maker  must  be  properly  designed,  according  to 
the  current  to  be  dealt  with  :  3.  automatic  release  for  no  voltage  must 
be  fitted;  4,  when  the  switches  will  be  handled  by  inexperienced  per- 
sons an  automatic  starting  device  must  be  provided.— lonrf.  Elec. 
Eng.,  September  4. 

REFEREN'CES. 

Operation  of  Rotary  Converters. — Fernandez. — An  illustrated  arti- 
cle dealing  with  the  operation  and  control  of  rotary  converters  oper- 
ating at  their  normal  capacity.  The  author  considers  the  case  of  a 
rotary  driven  by  current  from  another  machine  located  in  a  station 
some  miles  distant  from  the  receiving  machine,  and  connected  to  it 
by  suitable  transformers,  etc.,  and  also  considers  the  case  of  a  rotary 
driven  from  a  prime  mover.  — Amer.  Elec,  September. 

Electrical  Station  Prnc/iVc— Radcliffe.— The  first  article  of  a 
serial  on  the  subject,  containing  a  general  consideration  of  the  operat- 
ing conditions  of  central  stations,  which  are  discussed  in  an  ele- 
mentary manner. — Electricity.  September  9. 

Wires.  Wiring  and  Conduits. 

The  Choice  of  High-Tension  Insulators. — Kn'owltox. — An  article 
in  which  the  author  points  out  that  however  important  good  material 
and  workmanship  may  be  in  regard  to  the  poles,  cross-arms,  tie  wires 
and  pins  of  a  high-tension  line,  it  is  imperative  that  the  insulators  be 
designed,  built,  tested  and  installed  with  the  utmost  skill  and  care, 
since  the  integrity  of  the  line  depends  upon  their  adaptation  to  the 
service  furnished.  In  the  choice  of  insulators  for  circuits  of  25,000 
volts  and  upward,  four  essential  features  in  design  should  be  given 
special  attention,  viz. :  the  resistance  to  puncture,  the  resistance  to 
arcing  to  pin  or  cross-arm,  proper  distribution  of  electrostatic  strains 
and  low  capacity  and  proper  creepage  surface.  The  voltage  re- 
quired to  puncture  an  insulator  should  be  enough  greater  than  the 
voltage  required  to  arc  over  from  wires  to  pin  under  any  conditions 
to  insure  the  insulator  against  injury  in  case  of  abnormal  voltage. 
Where  the  petticoats  flare  widely  or  are  short,  there  is  usually  less 
concentration  of  electrostatic  strain  on  the  inner  petticoat,  and  con- 
sequently less  liability  to  puncture.  Resistance  to  arcing  is  chiefly 
the  function  of  the  longest  combined  air  and  insulator  surface  path 
which  the  discharge  can  be  forced  to  take  in  passing  through  the  wire 
to  the  pin  or  to  the  cross-arm.  With  regard  to  electrostatic  strains, 
the  noise  and  display  of  an  insulator  under  test  may  be  taken  as  an 
indication  of  its  static  capacity  and  effectiveness  of  material  distribu- 


iKiii.  I'hc  iKiiiii  of  visible  static  discharge  should  be  kept  at  least  as 
high  as  the  lull-line  voltage,  in  order  that  no  insulator  should  be 
subjected  to  undue  strain.  The  area  of  creepage  surface  should  be 
made  as  high  as  is  consistent  with  reasonable  design.— /J mtr.  Elec, 
Scplcnibcr. 

KEKEUENCE. 

Calcutalion  of  .\'ct2vurks  of  CoK/uf/orj.—BussET- Schiller— An 
article  illuslraled  by  diagrams,  in  which  the  author  develops  a  graphic 
method  for  finding  the  most  favorable  position  of  the  junction  points 
for  mains  and  feeders      l.'Industric  Elec,  August  25. 

ELfcCTRO-PHYSICS  AND  MAGNETISM. 

Self  Electrification  of  Radium.— WiKU. — 'Hie  author  has  invcsti- 
galcd  the  self  electrification  of  radium  and  the  intensity  of  the  rays 
sent  out  by  it.  As  the  positive  particles,  discovered  by  Rutherford,  are 
much  more  strongly  absorbed  than  the  negative  ones,  it  ought  to  be 
possible  by  retaining  the  positive  particles  in  an  envelope  permeable 
t<_-  the  negative  ones,  to  charge  the  envelope  positively,  and  the  amount 
of  this  charge  ought  t(.i  furnish  a  measure  for  the  amount  of  radiation 
-•ent  out.  The  method  used  by  the  author  ami  the  precautions  v\hich 
had  to  be  taken  to  get  rid  of  the  radium  emanation,  which  interfered 
with  the  measurements,  are  described  in  detail.  The  radium  bromide 
used  by  the  author  was  enclosed  in  a  glass  tube,  into  which  a  platinum 
wire  was  meltid,  and  the  electricity  collecting  inside  had  tij  be  con- 
ducted to  the  outside  by  the  platinum  wire.  This  tube  was  suspended 
by  a  glass  thread  in  a  larger  tube,  into  which  a  second  platinum  wire 
w.is  melted.  The  author  found  the  current  to  be  of  the  order  of 
3  X  10  to  the  —  I2th  power,  amperes.  The  radiated  masses  of  the 
electrons,  figured  out  from  this  value,  give  for  the  positive  particles 
4.6  X  10  to  the  —  17th  power  gram,  per  second,  and  for  the  negative, 
2.9  X  10  to  the  —  20th  power.  It  is  therefore  totally  impossible  to  de- 
termine the  radiated  masses  by  weighing.  The  energy  of  radiation  is, 
however,  not  inconsiderable.  The  latter  figures  out  for  the  positive 
electrons,  assuming  the  velocity  as  1.65  x  10  to  the  9th  power,  as  60 
ergs  per  second,  and  for  the  negative  electrons,  with  a  velocity  of  2.5 
X  10  to  the  loth  power,  as  8.7  ergs  per  second,  from  4  milligrams  of 
radium  bromide. — Phys.  Zeit.,  September  i. 

Hall  Effect. — van  Aubel. — The  author  has  found  that  the  addition 
of  a  larger  quantity  of  bismuth  sulphide  to  metallic  bismuth  in- 
creases the  action  of  the  Hall  rotation  coefficient,  and  that  the  latter  is 
especially  high  with  bismuth  sulphide.  He  found,  however,  that  the 
bismuth  which  he  had  used  formerly  was  not  entirely  pure,  and  had 
therefore  given  too  low  a  value.  He  calls  attention  to  the  difficulty  of 
getting  the  metal  absolutely  pure,  and  to  the  influence  which  traces 
of  foreign  metals  exert  on  the  Hall  effect.  He  finds  from  his  meas- 
urements that  the  Hall  rotation-coefficient  has  the  same  sign  with 
pure  bismuth,  with  the  sulphide  of  the  metal  and  with  mixtures 
of  both.  The  strength  of  the  phenomenon  is  so  great  with  pure  bis- 
nnith  sulphide,  that  the  Hall  eflfect  can  be  used  for  the  measurement 
of  strong  magnetic  fields.  He  further  investigated  whether  the  Hall 
effect  is  inlluenced,  when  the  plate  under  investigation  is  brought  into 
a  medium,  the  specific  magnetism  of  which  is  considerable.  He  there- 
fore tried  a  plate  consisting  of  a  mixture  of  bismuth  and  bismuth 
sulphide,  containing  4.36  parts  by  weight  of  sulphur  and  95.64  parts  of 
bismuth.  This  plate  was  brought  into  a  glass  vessel,  which  was  first 
filled  with  pure  water  and  then  with  a  concentrated  ferric  chloride 
solution,  at  the  same  temperature.  No  difference  in  the  strength  of 
the  Hall  effect  was  observed. — Phys.  Zeit.,  September  I. 

reference. 

Terrestrial  Magnetism  and  Atmospheric  Electricity. — The  last  issue 
of  this  quarterly  journal  contains  the  following  articles:  Sutherland, 
the  curve  of  the  earth's  magnetism ;  Chree,  an  analysis  of  the  results 
from  the  Kew  magnetographs  on  quiet  days  during  the  eleven  years 
1890  to  1900,  with  a  discussion  of  certain  phenomena  in  the  absolute 
observations ;  Adolf  Schmidt's  charts  of  the  earth's  magnetic  compo- 
nents for  1885;  Bauer  and  Hasard,  results  of  magnetic  observations  in 
the  United  States  up  to  June  30,  1902;  Life  and  Work  of  Benj. 
Franklin,  etc. — Terr.  Magn.  and  Atm.  Elec,  June. 

Electro-Chemistry  and  Batteries. 

Electrolysis  ivith  Smooth  and  Platinized  Platinum  Anodes. — 
FoERSTER. — A  long  article  in  which  the  author  discusses  the  results 
of  an  extended  series  of  researches,  made  by  him  and  under  his  di- 
rection on  the  difference  of  the  behavior  of  smooth  and  platinized 
platinum  anodes.    If  no  oxygen  is  evolved  at  the  anode,  the  difference 
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in  the  behavior  of  botli  kinds  of  electrodes  is  small ;  with  a  platinized 
anode  the  active  surface  is  larger  and  therefore  the  real  current  den- 
sity smaller,  other  things  being  equal ;  the  anodic  voltage  in  the  elec- 
trolysis of  an  alkaline  potassium  iodide  solution  is  only  0.07  volt 
higher  with  a  smooth  than  with  a  platinized  platinum  anode.  A 
much  greater  difTerence  exists  between  both  kinds  of  anodes  when 
iixygen  is  developed,  two  special  peculiarities  being  observed.  First, 
the  potential  of  a  platinized  anode  increased  continually  during 
the  course  of  electrolysis,  while  smooth  anodes  soon  assume  a  po- 
tential which  then  remains  constant.  Second,  the  potential  which 
a  smooth  platinum  anode  assumes  is  considerably  (several  tenths 
of  a  volt)  greater  than  that  of  a  platinized  anode.  It  is  certain  that 
there  is  some  change  going  on  in  the  interior  of  the  platinized  anode 
during  electrolysis.  It  seems  that  small  parts  of  the  anodically  gen- 
erated oxygen  are  absorbed  by  the  platinum  black,  and  are  stored 
in  it  at  a  gradually  increasing  pressure ;  the  formation  of  a  platinum- 
oxygen  compound  may  be  assumed  which  is  dissolved  in  the  plati- 
num black  in  steadily  increasing  concentration.  The  author  applies 
his  results  to  several  cases  of  practical  importance,  and  discusses 
especially  alkali  chlorj^dc  electrolysis,  the  formation  of  hypochlorite 
and  chlorate  being  dealt  with.  The  conditions  of  a  platinized  anode 
represent  nearly  the  ideal  conditions  for  sodium  chloride  electrolysis, 
but  leave  the  question  undecided  whether  this  method  of  working 
can  be  used  without  modification  in  practice  on  a  large  scale,  or 
whether  it  will  be  necessary  to  try  and  approach  these  ideal  condi- 
tions as  much  as  possible  by  different,  and  though  imperfect,  yet 
practical  means.  The  author  then  discusses  the  application  of  platin- 
ized anodes  for  the  electrolysis  of  sodium  sulphite,  and  for  quanti- 
tative analysis  by  constant  potential  electrolysis;  the  use  of  a  platin- 
ized anode  together  with  a  stirring  device  enables  one  to  shorten  the 
time  required  for  electro-analysis  very  considerably.  The  author 
believes  that  the  use  of  platinized  anodes  may  prove  useful  in  the 
investigation  of  the  electrolytic  oxidation  of  organic  compounds.— 
Elcctrochcm.  Ind.,  September. 

Single  Potentials. — Patten  .\nd  Mott. — An  account  of  an  experi- 
mental determination,  together  with  theoretical  calculations  of  the 
single  potentials  of  the  alkali  metals,  sodium  and  potassium.  The 
theoretical  single  potentials  and  the  experimentally  determined  values 
agree  well  with  each  other.  The  results  strengthen  the  view  that 
metafs  which  give  potentials  lower  than  the  theoretical,  do  so  rather 
because  of  the  formation  of  a  film  upon  them  than  because  the  metal 
decomposes  the  solution  with  the  liberation  of  hydrogen. — Electro- 
chetn.  Ind.,  September. 

Bleaching  Liquors.— W.  II.  Walker. — After  an  historical  sketch 
of  the  production  of  bleaching  solutions,  the  author  discusses  the 
principal  conditions  which  must  be  fulfilled  in  an  efficient  apparatus 
for  the  production  of  hypochlorite  by  electrolysis  of  sodium  chloride. 
It  is  necessary  to  prevent  as  much  as  possible  the  discharge  of  the 
CIO  ions  at  the  anode.  The  reducing  action  of  nascent  hydrogen 
upon  the  hypochlorite  at  the  cathode  must  also  be  counteracted, 
either  by  making  the  cathode  small  or  by  adding  to  the  electrolyte 
hydrates  of  calcium  and  magnesium  or  by  adding  chromates  or 
sodium  resinate.  The  formation  of  chlorates  must  be  prevented  by 
keeping  the  electrolyte  at  a  sufficiently  low  temperature  by  means  of  a 
cooling  device.  The  author  then  describes  the  forms  of  apparatus  in 
commercial  use,  the  apparatus  of  Hermite,  Kellner,  Schuckert,  and 
Haas  &  Oettel  being  dealt  with.  For  laundries,  bleacheries  and  tex- 
tile mills,  the  author  believes  electrolytically  prepared  bleaching 
liquors  have  advantages  over  those  made  from  chloride  of  lime ;  the 
color  of  the  finished  goods  is  purer  and  more  even ;  the  solution 
penetrates  the  fibres  more  easily,  giving  a  color  of  greater  perma- 
nence; there  is  no  danger  of  the  deposition  of  insoluble  calcium  salts. 
producing  a  harsh  or  rough  feel  on  the  goods.  The  cost  of  the  plant, 
especially  where  carbon  electrodes  are  used,  is  not  great  when  com- 
pared with  the  diaphragm  cells,  and  the  labor  of  repair  and  operation 
is  much  less.  For  large  paper  and  pulp  mills,  however,  especially 
those  in  which  caustic  soda  is  used  to  reduce  the  wood  to  fibre,  the 
diaphragm  cells  seem  to  have  the  advantage. — Electrochem.  Ind., 
September. 

REFERENCE. 

Measuring  Electrode  Potential.— \V.  Mc.\.  Johnson.— .\n  article 
illustrating  by  diagrams  in  which  the  author  describes  the  various 
methods  of  determining  decomposition  voltages  and  electrode  poten- 
tials.     He    discusses    the    simple    voltmeter    method,    the    condenser 


method,  and  the  use  of  the  potentiometer,  and  describes  the  con- 
nections in  direct-reading  potentiometers.  He  then  describes  the 
method  of  determining  the  decomposition  voltage  by  measuring  the 
current  which  flows  through  the  cell  when  the  applied  e.m.f.  is  grad- 
ually increased;  the  curve  giving  the  current  as  a  function  of  the 
applied  e.m.f.,  shows  a  very  sharp  bend  at  the  decomposition  point. — 
Electrochem.  hid..  September. 

Units,  Measurements  and  Instruments. 

Measurement  of  Pozver  in  Alternating-Current  Circuits. — Craio- 
H ILL.— The  power  in  alternating-current  circuits  can  be  measured  in 
\arious  ways,  but  none  of  them  is  very  satisfactory  except  the  one 
which  involves  the  use  of  the  wattmeter.  This  is  the  quickest  and 
most  accurate,  and  no  computation  is  necessary,  as  in  the  case  of 
other  methods,  the  watts  being  read  directly  from  the  instrument. 
The  author  considers  the  method  of  connecting  wattmeters  in  or- 
der to  measure  the  power  of  a  single-phase  circuit,  of  a  two-phase 
system  with  separate  circuits,  of  a  two-phase  system  having  a  com- 
mon return  for  the  two  circuits,  of  a  three-phase  Y  or  delta-con- 
nected system,  of  balanced  two-phase  and  three-phase  circuits,  and  of 
a.  monocyclic  circuit. — ^-Imcr.  Elec,  September. 


New  Books. 

The  ALTERNATiNG-CtRHENT  Transfor.m ER.  By  F.  G.  Baum.  New 
York:  McGraw  Publishing  Company.  195  pages,  122  illustra- 
tions.   Price,  $1.50.  ■ 

A  work  written  by  so  co:npetent  and  thoughtful  a  man  as  Prof. 
Baum  is  deserving  of  our  most  careful  consideration.  The  little  book 
before  us  is  an  elementary  treatise  on  the  theory  of  the  transformer, 
written  in  a  concise  and  strictly  scientific  manner,  the  treatment  being 
carried  through  both  analytically  and  graphically.  The  circle  diagram 
is  treated  briefly,  as  well  as  the  regulation  diagrams  of  transf>.>rmers 
as  originated  by  Mr.  Kapp.  Some  interesting  remarks  about  ageing 
and  testing  will  be  appreciated  by  the  reader,  and  the  chapter  on 
"Circuit  Regulators"  will  be  found  useful  and  instructive.  We  should 
also  be  glad  to  have  seen  Prof.  Baum's  own  views  on  electrostatic 
capacity  and  on  his  experience  with  long-distance  lines  embodied 
in  this  book,  as  they  certainly  would  have  greatly  enhanced  its  value. 

The  work  is,  however,  open  to  some  criticism.  The  description  of 
commercial  transformers  is  somewhat  meagre,  and  perhaps  not  quite 
up-to-date.  In  section  61  it  is  said,  in  referring  to  some  curves  of  the 
properties  of  annealed  sheet  transformer  iron :  "Curves  between 
B  (induction)  and  watts  lost  per  pound  of  iron  at  6a  p.p.s.  are  given. 
:  .  .  For  any  other  frequency  multiply  the  losses  given  in  the  curies 
by  frequency  60."  As  a  matter  of  fact,  the  total  watts  lost  per  pound 
of  iron  are  not  at  all  directly  proportional  to  the  frequency. 

In  section  50,  speaking  about  methods  of  cooling  transformers,  it  is 
stated :  "On  account  of  danger  to  insulation  or  of  ageing  of  the  iron 
it  is  necessary  to  limit  the  temperature  rise  to  about  50°  C.  above  the 
surrounding  air.  .  ,  .  Tlie  square  inches  of  exposed  surface  should 
be  more  than  tivice  the  number  of  watts  to  be  radiated.  See  Fig.  46." 
Now,  looking  at  Fig.  46  (taken  from  Kapp's  "Transformers"),  we 
see  that  "In  case  without  oil,"  for  50°  C.  rise  the  corresponding 
watts  are  .16  watt  per  square  inch,  or  the  square  inches  are  6'^  times 
greater  than  the  number  of  watts  to  be  radiated ;  and  "In  ca.--o  with 
oil,"  .27  watt  correspond  to  50°  C.  rise,  or  the  number  of  watts  are 
3.7  times  the  radiating  surface  in  square  inches.  Why  then  are  tzvice 
the  watts  the  minimum  that  should  be  allowed  for  radiating  surface  in 
square  inches? 


Opere  Di  Galileo  Ferraris.    Pubblicate  per  Cura  Delia  Associazione 
Elettrotecnica    Italiana.      Vol.    I.      Milan:    Ulrico   Hoepli.      492 
pages,  52  illustrations.    Price,  12  lire. 
To  all   who  consider  the  increase  in  our  knowledge  of  the  phe- 
nomena of  nature  as  the  stepping  stone  to  improvement  and  culture, 
the  death  of  Ferraris  has  been  a  most  painful  disappointment.    The 
Italian  Electrical  Association  has  paid  a  tribute  to  the  memory  of 
F'erraris  by  publishing  his  collected  papers,  of  which  the  first  volume 
is  lying  before  us.     The  variety  of  subjects  over  which  the  scientific 
genius  of  Ferraris  has  swept  is  illustrated  by  the  papers  on  the  propa- 
gation  of  electricity  in  homogeneous  bodies,   by  his  paper  on  the 
tiieory   of    .\.    G.    Bell's   telephone,   the  theory  of  the   Gaulard   and 
Gibbs  transformer,  the  discovery  of  the  rotary  field,  his  papers  on  vec- 
tors and  on  many  other  subjects.     Ferraris'  famovis  and  fundamental 
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\oi    Xl.ll,  N<j.  14. 


paper  ctt  electromagnetic  rt)tati<>iiN  is  preceded  l>y  a  paper  on  tl)e 
phase  ditlercncc  in  nlleriiatiiiK-ciirreiit  circuits,  wliicli  lie  used,  us  is 
well  kiiciwi),  in  oriler  to  olitain  Irniii  a  miikIc  phase  circuit  two  alter- 
nutiiiK  currents  uf  dilVereiit  pha>>e.  Ilie.se  tsvu  papers  arc  dated  l)e- 
cettiber  4.  18M7,  and  Marcli  18,  18.S8.  Anions  the  remainder  of  the 
c■Olltenl^.  his  paper  un  the  rcsolutinn  of  an  oscilialiiiK  vectur  intn  two 
vectors  ot  one  halt  the  iiiaKnitndc  lotatiiiK  in  opposite  (hrectmns,  is 
nndoutitedly  the  most  interesting  and  pernianenl. 

An  excellent  portrait  of  I'erraris  forms  the  frontispiece  of  the 
vohniie  liis  best  monument  is  iiis  life-work,  and  titc  love  and  esteem 
III  wliidi  he  is  held  by  all  those  who  had  the  K'»<"I  fortune  to  know 
however,  simhtlv.  this  meat  man  of  science,  scholar  and  Keiilleman 


HOOKS     KKl  KIVKI) 

Ati.anik  1)1  Maiiihm-:  k  (.'aiiiaik.  Hy  Salvator  Dinaro.  Milan: 
Ulrico  lloepli.    8<)  pages,  i  u  illustrations.    Price,  3  lire. 

The  Elasticity' anu  Kksistanck  oi-  ink  Matf.riai:s  ok  Eniuneek- 
iNC.  By  Win.  II.  Burr.  New  York:  John  Wiley  &  Sons.  978  pages. 
IVicc,  $;  50. 

L.MioKATOKY  ExERClSfS,  rrim.iiy  and  .Storage  Batteries.  By  Karl 
E.  Guthc.  rii.  D.  Ami  Aihor.  .Muh  :  ( Icorge  Walir.  5S  page,  iK 
illustrations. 


Electrically  Operated  Floating  Dry  Dock. 


By  Tom  T,  Donnelly. 

The  balanced  lloating  dry  dock,  a  view  of  which  is  shown  here- 
with, was  built  by  James  Trcgarthen  &  Son  Co.,  foot  of  Seventh 
Street.  East  River,  New  York,  and  is  of  the  well-known  balanced 
type  which  has  demonstrated  its  fitness  for  a  great  variety  of  dry 
(locking  work,  and  is  justly  so  popular  in  this  country. 

The  dock  is  260  ft.  long  on  keel  blocks,  186  ft.  4  in.  length  of  body, 
and  85  ft.  wide.  It  has  a  depth  at  center  of  10  ft.  4  in.  and  a  height 
of  wings  sutlicient  to  take  a  draught  of  20  ft.  over  3- ft.  keel  blocks. 
The  dock  is  divided  by  a  center  longitudinal  bulkhead,  four  side 
longitudinal  and  six  cross  bulkheads,  into  fourteen  water-tight  com- 
partments, each  of  which  is  provided  with  two  pumps. 


I  he  speed  of  ihe  motor  11  475  r.p.m.,  which  is  re<luced  by  geariiiK  to 
110  r  p.m.  of  the  line  shaft,  and  to  56  r.p.m.  for  the  pumps,  winch 
speril  will  piMiip  till'  full  capacity  ol  the  dock  (J.oikj  Ioiis>  in  .iboiil 
.tS  minutes. 

The  motor  is  operated  from  the  N.  Y.  Kdison  Company's  mains  at 
J40  volts,  tlic  current  being  led  from  the  pier  to  the  motor  house  on 
the  dry  dock  by  lleMble  cables.  Ihe  whole  is  installed  m  a  house 
shown  oil  the  right  wing  of  the  dock. 

It  is  very  esseiiti.-il  m  the  docking  of  vessels  to  have  a  perfect 
and  reliable  control  of  the  speed  of  tlic  pumps,  and  the  re(|nircmenls  of 
ihe  contract  were  thai  the  control  should  give  at  least  ten  diflfereiit 
speeds,  which  should  r.'inge  from  full  speed  <lowii  to  10  per  cent  of  full 
speed,  and  that  the  nujtor  should  operate  contintujusly  at  any  of  the 
ri(|uir>d  speeds.  As  llie  motor  is  necessarily  exposed  to  salt  air 
and  moisture,  tiiorough  insulation  was  very  carefully  provided  for, 
and  also  the  insulation  of  the  pumping  machinery  (which,  of  course, 
is  very  thoroughly  grounded  to  the  water)  from  the  frame  of  the 
motor  The  installation  has  been  an  niupialilied  success,  and  has  now 
been  m  operation  for  several  months  without  iiiterrn|>tioii  of  any  kind. 

The  series-parallel  system  of  control,  as  built  by  the  C.  &  C. 
l'".lectric  Company,  and  installed  011  this  dock,  is  designed  for  a 
range  of  speed  practically  as  great  as  can  be  obtained  with  a  steam 
engine,  and  the  moior  may  be  operated  for  any  length  of  time,  at 
any  speed  from  the  lowest  motion  up  to  maximum,  and  the  speed 
may  be  accelerated  or  retarded  as  rapidly  as  desired.  This  is  ac- 
complished wiihont  any  abnormal   consumption  of  current. 

The  armatnre  of  the  motor  is  built  with  two  cfjinmutators  and 
indepeiKknt  windings,  which  are  thrown  into  different  relations  au- 
tomatically by  the  controller.  On  the  lower  range  of  speed  these 
sets  of  windings  are  thrown  in  series,  giving  the  effect  of  operating 
the  armature  on  reduced  voltage,  and  consequently  reduced  speed, 
which  result  is  ordinarily  obtained  only  by  the  use  of  wasteful 
armature  resistance,  c-Ktcrnally  applied. 

The  controller  is  operated  by  a  single  band-wheel,  shown  in  the 
photogra|)li.  and  emergency  switclics  are  provided  so  that  in  case 
of  accident  to  either  set  of  windings  the  other  set  may  be  operated 
intact. 

The  pninping  of  dry  docks  is  a  class  of  work  for  which  electricity 


FIC.    I. ELECTRIC    FLOATl.N'U    DRY    DOCK. 


FIG.    2. — PUMP    MECHANISM. 


The  pumps  are  of  the  standard  dry  dock  pattern,  14  ft.  square  and 
20-in.  stroke.  The  pumps  are  operated  by  a  loo-hp  electric  motor. 
The  motor  was  especially  designed  for  the  work  under  specifications 
of  Faber  du  Faur  &  Donnelly,  engineers,  by  the  C.  &  C.  Electric  Co., 
and  is  a  special  application  of  their  series-parallel  system  of  control. 


is  especially  adapted,  as  it  requires  a  large  amount  of  power  for 
but  a  short  time  and  at  uncertain  intervals,  and  often  at  short  notice; 
and  where  the  source  of  electricity  is  available  at  any  time  of  night 
or  day,  it  is  of  especial  value  in  case  of  an  emergency  which  may  re- 
quire the  docking  of  an  injured  vessel  in  the  shortest  possible  time. 


October  3,  i'jo.5. 
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Tests  of  Oerlikon  Motor-Generator  Sets  for  the 
Stockholm  Central  Station. 


Four  motor-generator  sets  recently  built  by  the  Maschinen- 
fabrik  Oerlikon  for  the  Stockholm  electric  station,  serve  for  trans- 
forming 6,000-volt,  three-phase  currents  of  a  frequency  of  25  into 
direct  current.  The  alternating-current  motors  are  induction  motors 
with  starting  resistances  provided  on  the  rotor.  The  four  sets  shown 
in  Fig.  I  to  Fig.  4  have  the  following  capacities :  That  illustrated 
in  Fig.  I  is  a  500-kw  set ;  the  6,000-volt,  three-phase  induction  motor 
has  a  capacity  of  600  kilovolt-amp.  and  is  coupled  with  a  500-kw, 
direct-current  dynamo,  giving  440  or  600  volts  ;  the  number  of  revolu- 
tions is  375.  In  Fig.  2  is  shown  a  500-kw  set;  the  voltage  of  the  alter- 
nating-current motor  is  6,000;  that  of  the  direct-current  dynamo 
220  or  .?oo ;  the  number  of  revolutions  is  300.  The  set  shown  in 
Fig.  3  is  of  250-kw  capacity;  the  voltage  of  the  alternating-current 
motor  is  6,000 ;  that  of  the  direct-current  dynamo  440  or  600,  and 


values.  Of  course,  on  account  of  the  difficulties  and  the  inherent 
inaccuracy  of  direct  measurement,  the  results  thus  obtained  are  of 
less  value  than  those  determined  with  great  accuracy  by  the  indirect 
method.  An  absolutely  exact  determination  of  the  efficiency  requires 
the  use  of  three  voltmeters,  three  annneters  and  two  wattmeters  on 
the  alternating-current  side,  and  the  use  of  one  voltmeter  and  one 
ammeter  on  the  direct-current  side.  Readings  of  all  these  instru- 
ments must  be  taken  simultaneously  and  load  and  frequency  and 
voltage  of  the  three-phase  currents  must  be  kept  absolutely  constant 
for  some  time.  It  is  obvious  that  lliis  is  extremely  difficult  to  ac- 
complish in  practice. 

Repeated  careful  measurements  have  convinced  the  engineers  of 
the  Oerlikon  Company  that  only  in  very  rare  cases  are  the  three- 
phase  currents  taken  from  a  network  really  symmetrical,  and  that 
even  small  discrepancies  from  complete  symmetry  may  have  an 
important  influence  upon  the  results  of  the  measurements.     There- 


FiGS.  1  .\.\D  2. — Two  Views  of  500-KW  Set. 


the  number  of  revolutions  500.  The  65-kw  set  shown  in  Fig.  4  is 
for  an  alternating-current  voltage  of  6,000;  that  of  the  direct-current 
dynamo  being  440  or  600,  and  the  number  of  revolutions  500. 

All  these  machines  were  tested  in  the  testing  room  of  the  Oerlikon 
Company  with  utmost  accuracy  and  the  best  commercial  measuring 
instruments.  In  the  test  of  each  machine  the  no-load  losses  were 
first  determined  for  various  voltages  and  the  iron  losses  were  sep- 
arated from  the  friction  losses ;  the  copper  losses,  due  to  ohmic 
resistance,  were  then  determined  at  full  load.     For  each  three-phase 


fore,  besides  the  fact  that  the  readings  of  the  best  measuring  in- 
struments are  inaccurate  by  at  least  0.5  per  cent.,  there  are  always 
inherent  sources  of  error  involved  in  the  direct  measurement  of  the 
efficiency,  and  the  result  may  be  wrong  by  2  per  cent.  On  the  other 
hand,  under  the  conditions  of  the  test,  the  error  in  the  indirect  de- 
terminations of  efficiency  can  reach  2  per  cent,  only  if  errors  of 
about  20  per  cent,  were  involved  in  the  separate  measurement  of 
the  different  losses.  In  the  following  diagrams,  therefore,  the  values 
of  efficiency  arc  given  as  calculated   from  the  single  losses,  and  the 


3. — 2=10- KW     SET. 


FIG.    4. — 65-K\V    SET. 


induction  motor  the  coefticient  of  the  magnetic  stray  field  was  meas- 
ured, which,  according  to  well-known  and  reliable  theories,  deter- 
mines the  phase  difference  between  e.m.f.  and  current  for  different 
loads.  For  each  direct-current  dynamo  the  collector  losses  were 
measured  and  the  commutation  was  studied  for  short-circuit  and  for 
different  loads.  Moreover,  with  the  250-kw  and  6s-kw  sets,  com- 
plete tests  were  made  for  a  load  varying  from  no-load  to  full-load. 
The  direct-current  generator  of  the  500-kw  set,  running  at  300  rev- 
olutions, was  also  tested  for  full  load.  It  was  thus  possible  to  com- 
pare the  measured  efficiencies  of  the  sets  for  various  loads  with  the 
efficiencies  calculated  from  the  separately-determined  different  losses; 
and  to  compare  the  measured  phase  differences  for  various  loads 
with  the  phase  differences  determined  from  the  coeffcient  of  the 
magnetic  stray  field. 

It    was    found   that    the   measure    values    of   efficiency   and    phase 
difference  were  in   extremely   close  agreement   with   the  calculated 


\alucs  lit'  phase  difference  as  deterniiued  tnim  llic  coefficient  of 
the  stray  field  as  determined  from  the  magnetizing  current  and  the 
short-circuit  current.  There  are  thus  neglected  the  losses  which  at 
full  load  are  caused  by  eddy  currents  in  the  conductors  which  carry 
current  and  by  distortions  of  the  field.  These  additional  losses 
must  be  very  small,  as  may  be  shown  by  direct  measurements  and 
from  measurem.ents  of  the  short-circuited  machines. 

The  commutator  losses  of  the  direct-current  machines  were  cal- 
culated from  the  data  (*)  given  by  Dettmar  in  Elektrotechnisclie 
Zeitschrift,  1900,  p.  429;  the  engineers  of  the  Oerlikon  Company 
have  found  these  data  to  be  in  perfect  agreement  with  repeated 
measurements  made  with  their  own  commutators  and  their  own 
carbon  brushes. 


*  .^n   abstract   of   this   article   was   given    in   Electrical   World   and   Engi- 
neer,  1900,  June  23,  page  949. 
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FIG.   5. — TEST  OK  5OO-KW    SET    (FIC.    I). 
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FIG.   6. — TEST   OF  500-K\V   SET    (fIG.    I). 
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FIG.    7. — TEST   OF  500- KW    SET    (FIG.    i). 
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FIG.    II. — TEST  OF  25O-KW   SET. 
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The  results  of  the  tests  of  set  I  (Fig.  i)  are  given  in  Figs.  5,  6,  7; 
those  of  set  II  (Fig.  2)  in  Figs.  8,  9,  10;  those  of  set  III  (Fig.  3) 
in  Figs.  II,  12,  13;  those  of  set  IV  (Fig.  4)  in  Figs.  14,  15,  16. 

Fig.  S  gives  the  curves  for  the  720-hp,  three-phase  induction  motor 
of  set  I,  tested  at  a  voltage  of  6,000  and  a  frequency  of  25,  and 
running  at  370  r.p.ni.,  the  rotor  being  disconnected  from  the  direct- 
current  generator.  /  is  the  current  supplied  per  phase  to  the  stator, 
n  is  the  efficiency  in  per  cent.,  cos  fi  the  power  factor,  and  g  the  slip 
in  per  cent.  The  efficiency  is  95.2,  95.2,  94.5,  90.0  per  cent,  at  full, 
three-quarters,  one-half,  one-quarter  load,  respectively;  the  power 
factor  is  0.95,  0.952,  0.94,  0.84,  respectively;  the  slip  at  full  load  is 
1.47  per  cent.;  the  overload  capacity  is  225  per  cent.,  and  the  no-load 
current  is  7.5  amp. 

To  illustrate  how  the  efficiency  was  determined,  in  the  case  of 
full  load,  the  no-load  losses  are  13.5  kw,  the  primary  copper  loss 
at  full  load  6.3  kw,  the  secondary  copper  loss  7.9  kw;  hence,  the 
total  losses,  27.7  kw ;  the  energy  supplied  to  the  motor  is  555  kw, 
of  which  27.7  kw  are  lost;  hence,  the  efficiency,  95.2  per  cent. 

Fig.  6  gives  the  curves  for  the  500-k\v,  direct-current  generator 
of  set  I,  supplying  1,140  to  830  amp.  at  440  to  600  volts,  respectively. 
e^  is  the  characteristic  curve  for  no-load,  giving  the  volts  at  open 
circuit'  as  a  function  of  the  exciting  current.  The  scale  for  the 
exciting  current  is  the  upper  horizontal  scale  at  the  bottom  of  the 
diagram,  reading  from  0  to  11  amp.;  the  scale  for  the  voltage  is 
the  vertical  one  at  the  left-hand  reading,  from  0  to  700  volts.  '/  is 
the  efficiency.  V  arm  is  the  ohmic  loss  in  the  armature  copper. 
Vkd  is  the  loss  at  the  commutator,  due  to  the  transition  resistance 
between  the  segments  and  the  brushes ;  V/^-/^>  is  the  mechanical  loss 
at  the  commutator;  VFe  is  the  loss  due  to  hysterisis  and  eddy  cur- 
rents ;  V  err  is  the  loss  in  the  field  copper  and  in  the  shunt  regu- 
lator ;  Vk  -\-  V  \s  the  loss  due  to  friction  of  the  bearings  and  to  ven- 
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FIG.    14. — TEST   OF  6S-KW    SET. 

tiiation.    The  scale  for  all  these  losses  is  the  vertical  one  at  the  left- 
hand  reading  from  o  to  20  kw. 

To  show  by  an  example  how  the  efficiency  is  determined,  the  fol- 
lowing table  gives  the  amounts  of  the  different  losses  at  full  load 
for  440  volts  and  600  \olts : 

Single    losses    in    kw    at    full    load    at  440  volts.  600  volts. 

Ohmic   loss   in   armature   copper    7.4  kw  4  kw 

Loss  due  to  transition   resistance  at  commutator.  2.5  kw  1.7  kw 

Mechanical    loss   at    commutator    2.3  kw  2.3  kw 

Loss   in   armature   iron    4      kw  13.4  kw 

Loss  in  field  copper  and  in  shunt  regulator   ....  2.6  kw  6.3  kw 

Loss  due  to   friction   of  bearings  and   ventilation  5      kw  5  kw 

Total   loss   at   full   load    23.8  kw  32.7  kw 

The  output  of  the  machine  is  500  kw ;  hence,  output  plus  losses 
is  523.8  or  532.7  kw  for  440  or  600  volts,  respectively.  The  efficiency 
is,  therefore,  95.5  per  cent,  for  440  volts,  and  94  per  cent,  for  600 
volts.    The  curves  in  Fig.  6  refer  to  440  volts. 

Fig.  7  gives  the  curves  for  the  complete  set  I ;  cos  p!  is  again  the 
power  factor,  '/  the  total  efficiency  of  the  motor  generator.  The 
scale  of  the  abscissae  gives  the  output  in  kilowatts,  at  440  volts. 

Fig.  8  gives  the  curves  of  the  720-hp,  6,000-volt,  three-phase  motor 
of  set  II,  running  at  296  revolutions;  the  notation  is  exactly  the 
same  as  in  Fig.  5.  The  total  no-load  loss  at  6,000  volts  is  13.2  kw, 
and  the  no-load  current  is  8.6  amp.  The  efficiency  is  95.0,  95.2, 
94.5,  91.5  per  cent,  at  full,  three-quarters,  one-half  and  one-fourth 
full  load,  respectively,  and  the  power  factors  are  0.953,  0.950,  0.934, 
0.85,  respectively;  the  overload  capacity  is  250  per  cent.,  and  the 
slip  at  full  load  is  1.5  per  cent. 

Fig.  9  gives   the  curves  of  the  500-kw,   direct-current  generator 


of  set  II ;  the  notation  is  exactly  the  same  as  in  Fig.  8.  The  dynamo 
may  be  used  at  220  to  300  volts,  the  figures  in  the  diagram  referring 
to  220  volts.  The  total  loss  at  full  load  at  220  volts  is  26.2  kw, 
the  efficiency  is  95,  93.8  and  90  per  cent,  for  full,  half  and  quarter 
load,  respectively,  at  220  volts. 

Fig.  10  gives  the  curves  of  the  complete  set  II.  the  notation  being 
exactly  the  same  as  in  Fig.  3. 

Figs.  II,  12,  13  give  the  curves  for  the  induction  motor,  the  direct- 
current  generator,  and  for  the  combination  of  both  machines  for 
set  III.    The  notation  is  again  the  same  as  in  Figs.  5,  6,  7.    In  Fig.  2 
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FIG.    15. — TEST   OF   65-KW    SET. 
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the  points  surrounded  by  small  circles  were  found  by  direct  meas- 
urement, while  the  curves  were  indirectly  determined  as  above 
stated.  The  curves  in  Fig.  12  refer  to  a  voltage  of  440.  Figs.  14, 
IS,  16  give  the  corresponding  curves  for  set  IV,  the  curves  in  Fig. 
15  referring  to  a  voltage  of  440. 

Finally  some  of  the  results  of  the  temperature  measurements  may 
be  given.  As  the  induction  motor  of  set  I  could  not  be  tested  at 
full  load,  it  was  operated  unloaded  at  8,000  volts  for  six  hours.  At 
the  start  the  temperature  of  the  iron  was  14°  C. ;  that  of  the  sur- 
rounding air  being  13°  ;  at  the  end  of  six  hours  these  temperatures 
were  58  and  21°,  respectively. 

The  direct-current  generator  of  set  I  was  operated  for  five  hours 
at  353  volts,  1,180  amp.,  363  revolutions,  and  4.6  amp.  exciting  cur- 
rent. After  five  hours  the  temperature  of  the  room  was  21°  C. ; 
that  of  the  arinature,  42;  commutator,  56;  magnet  coils,  32°.  The 
same  generator  was  operated  for  ten  hours  at  600  volts,  with  390 
amp.,  the  number  of  revolutions  being  385  and  the  shunt  exciting 
current  8.1  amp.;  at  the  end  of  the  ten  hours  the  temperature  of 
the  room  was  19.5°  C. ;  armature,  36;  commutator,  35.5;  magnet 
coil,  44°  C. 
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The  induction  motor  of  set  III  was  operated  at  full  load  (250  kw) 
for  six  hours.  At  the  start  the  temperature  of  the  room  was  17.5° 
C,  that  of  the  motor  casing  22° ;  after  si.x  hours  the  temperature  of 
the  room  was  26° ;  that  of  the  motor  casing  45°  ;  that  of  the  stator 
winding  65°. 

The  Oerlikon  Company  claim  that  these  results  are  considerably 
better  than  any  obtained  up  to  the  present  in  Continental  Europe. 


Telegraphers'  Tournament. 


A  telegraphers'  tournament  will  take  place  on  October  30  and  31 
in  the  auditorium  of  the  National  Export  Exposition  Buildings, 
Philadelphia. 
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New  SiaiuliirJ  Types  of  Sicmfiis'  Dvnamos  and  Motors. 

I  lir  larKc  aiul  KrowiiiK  (Iciiiaiul  for  ilynainos  and  motors,  loKcthrr 
witli  tlif  kcpii  i-ompftitioii,  lias  iMiiscd  many  of  the  Britisli  inaniifar 
tiirtrs  to  iiivcsliKatf  closely  liu-ir  types  of  apparatus  willi  a  view  to 
slaiulardi/iiiK  tiicin,  and  so  bi'iiiK;  alilc  to  rediirc  tlic  expense  of  niaiiii- 
factnrc  and  more  sncccssfnlly  compete  in  the  markets  of  the  world. 
AinonK  tile  companies  wiio  reconni/ed  tliat  miicli  could  lie  done  in 
this  lield  was  Siemens  Urolhers  »S;  Co  ,  I.til  ,  of  I.nndciii  and  Woolwicii, 
and  wliile  their  great  new  factories  iiave  lieen  Kcadnally  takiiiK  shape 
at  Stafford,  where  they  will  soon  have  one  of  tiie  iiest  equipped  fac- 
tories in  l>eal  Tlril.iin,  tliey  have  )>een  i)nsy  devising'  a  complete  new 


KIG.    I. — 50    TO    125-HP    MACHINE. 

line  of  direct-current  motors  and  dynamos  whicii  arc  thoroughly  up- 
to-date  in  design,  both  electrically  and  from  the  manufacturing  point 


1  he  iiiaciiines  have  i)een  divided  into  four  types  as  follows:  |  j  10  2 
hp,  shown  ill  i'iK  ,) ;  2  to  50  hp,  siujwii  in  Iiks.  2  and  4;  50  to  IJ5  hp, 
sliown  in  i'"ij{.  1  ;  and  75  to  3,ikjo  kw.  In  all  ly|)es  tlic  armatures  arc  of 
the  sliitU'd  dinm  type  form-woniid,  and  with  field  coils  fiirin-wonnd. 
I  he  type  including  machines  from  2  to  50  lip.  is  made  in  two  forms, 
open  and  closed,  as  shown  in  I'igs.  2  and  4.  'i'iie  iiiaKnet  frames  of 
all  machines  arc  of  cast-iron  with  wrought-iron  poles  cast-welded  into 
the  frame  and  fitted  with  laminated  pole  slioes  screwed  to  the  pole 
face. 


New  Plant  at  NiaKara   Falls. 


liy  the  middle  of  October  tlic  By-Products  Paper  Company  will 
iiave  its  big  plant  in  operation.  This  factory  was  expected  to  start 
by  Octoiier   1,  but  the  failure  of  an  cngineerinR  company  to  deliver 


vie.  3.- 


^   TO  2-HP   MACHINE. 


one  of  its  boilers  has  caused  the  delay.     At  the  outset  this  plant  will 
employ  about  fifty  men.     As  the  demand  for  the  product  increases. 


FIG.   2. — 2  TO   50-HP   M.\CHINE — OPEN   TYPE. 


FIG.    4. — 2    TO   50-HP    MACHI.VE — E.NCLOSED   TYPE. 


of  view.  In  this  work  they  have  been  most  ably  assisted  by  Mr.  A. 
S.  Ciift,  who  was  for  so  many  years  chief  draughtsman  of  the 
Crocker- Wheeler  Company,  of  New  York.  These  new  standardized 
types  are  now  ready  for  the  market,  and  we  illustrate  several  of  these 
machines  abeve 


as  competent  authorities  declare  it  is  bound  to  do,  the  plant  will 
be  enlarged.  It  is  believed  that  within  a  few  years  this  will  be  one  of 
the  largest  plants  at  Niagara  Falls.  About  fifteen  tons  of  paper 
stock  per  day  will  be  the  output  at  first,  flax  fibre  being  used  in 
making  the  stock. 
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Typo-Telegraphy. 


Printing  telegrapliy  has  hccii  a  mucli  discussed  question,  and  the 
demand  is  to  secure  a  system  which  will  be  profitable  for  commer- 
cial telegraphy,  with  the  gratifying  results  of  confining  it  to  an  eco- 
nomical and  simple  system.  From  the  earliest  attempts  at  printing 
telegraphy,  the  only  means  of  transcribing  telegraph  messages  into 
printed  form,  has  been  by  the  use  of  a  typewheel,  of  uniformity  of 
revolution,  and  in  harmony  with  the  positive  impulses  sent  upon  the 
line  from  the  transmitter.  However  mechanically  accurate  a  printing 
telegraph  system  may  be  constructed,  upon  the  well-known  princi- 
ples of  controlling  the  typewheel  by  a  step  by  step  movement,  difii- 
culty  arises  in  obtaining  correct  operation  under  high  speed,  even 
upon  short  circuits.  In  other  forms  of  printing  telegraph,  the  uni- 
form rotation  of  the  transmitter  and  the  typewheel  is  maintained  by 
synchronous  rotation  of  the  motors  at  each  end  of  the  circuit.  Each 
of  these  systems  has  correcting  devices  which  are  peculiar  to  their 
construction. 

Dr.  George  A.  Cardwell,  of  New  York,  has  patented  a  system  of 
printing    telegraphy,    coniuionly    called   the    typo-telegraph,    which    i 
peculiarly   simple   in   construction,   and   appears   to   have   proved   its 
applicability  to  commercial  telegraphy. 

The  typo-telegraph  is  not  to  be  classed  with  any  system  which  sends 
peculiar  signs  or  signals  on  a  tape,  to  be  mechanically  transposed  into 
a  printed  message.  The  typo-telegraph  requires  but  one  operator  at 
the  transmitting  end.  There  is  no  prior  preparation  of  the  messages 
on  a  tape.  The  messages  are  sent  directly  to  the  line  by  the  trans- 
mitter, operated  by  the  sender.  There  is  no  duplicate  handling  of  the 
messages.  The  receiving  instrument  automatically  records  the  mes- 
sages on  a  printed  blank  ready  for  delivery.  The  only  assistance 
that  the  receiving  instrument  requires  is  a  daily  supply  of  blanks,  of 
which  some  three  hundred  are  placed  in  the  machine  in  a  roll,  which 
works  automatically. 

There  are  always  three  electrical  pulsations  used  for  each  char- 
acter of  the  alphabet,  and  these  pulsations  may  be  sent  out  with  no 
lapse  of  time  between  the  pukations  for  each  letter,  in  order  that  th 
letter  may  be  selected  and  printed.  Hence  the  selection  and  printing 
of  any  character  is  brought  about  liy  three  impulses  of  current, 
which  are  of  different  polarity. 

Experiment  has  taught  that  to  obtain  the  best  results  in  long  line 
telegraphy  it  is  necessary  to  diminish  the  number  of  impulses  and  to 
make  these  impulses  as  short  as  possible.  This  rule  applies  more 
particularly  to  printing  telegraphy  than  any  other  system.  Therefore, 
the  transmitting  device  for  the  typo-telegraph  consists  of  a  universal 
keyboard,  which  covers  the  range  of  all  letters,  figures,  fractions, 
punctuations,  etc.,  necessary  for  commercial  uses.  Upon  the  depres- 
sion of  any  one  of  the  keys,  three  impulses  are  sent  directly  upon  the 
line  from  three  magnets,  which  close  consecutively,  throwing  into 
the  line  the  impulses  distinctly  and  clearly,  as  if  they  were  three 
dots  of  the  Morse  system.  These  pulsations  are  sent  very  rapidly, 
because  the  touch  of  the  keyboard  is  a  staccato  touch,  and  is  capable 
of  more  rapid  action  than  the  skill  of  any  operator  in  striking  the 
keys.  It  is  a  fact  that  no  rhythmical  operation  can  be  maintained  b; 
any  operator  working  at  a  high  rate  of  speed.  No  average  transmis- 
sion of  words  can  be  obtained,  because  the  operator  is  liable  to  be 
erratic  in  the  manipulation  of  the  keyboard,  and'certain  words  may  be 
sent  at  the  rate  of  one  hundred  and  fifty  words  per  minute,  while 
other  words  may  be  sent  at  a  much  lower  rate.  Therefore,  the  actual 
printing  of  messages  by  a  skilled  operator,  to  be  correct,  is  placed  at 
sixty  words  per  minute,  although  the  system  has  the  maxinumi 
capacity  of  printing  a  hundred  and  fifty  words  per  minute  and  more. 

Should  any  impulse  be  lost  upon  the  line  from  high  inductive  dis- 
turbance, or  the  transmissions  of  the  electrical  impulses  be  disturbed 
by  the  carelessness  of  the  operator  in  striking  two  keys  at  once,  the 
typewriter  will  leave  a  blank  space,  indicating  the  loss  of  one  letter. 
The  line  has  absolute  clearness  after  the  transmission  of  any  three 
impulses,  or  the  printing  of  a  letter,  whether  correctly  or  not. 

The  number  of  selected  combinations  in  the  transmitter  is  linn'ted 
to  thirty-six,  which  control  the  same  number  of  local  circuits  in  the 
permutating  apparatus.  These  combinations  can  be  changed  into  the 
thousands,  which  arc  all  mathematically  and  electrically  correct, 
thereby  allowing  the  system  to  be  used  in  secret  service  without  any 
danger  of  wire-tapping  or  the  revealing  of  any  important  message. 
It  is  a  simple  mathematical  problem  electrically  solved  info  direct  in- 
dividual working  circuits.  There  is  no  clock-work  or  synchronizing 
device  but  the  closing  of  any  three  magnets  of  a  series  of  four,  which 


in  their  sequence  remain  closed  until  the  character  is  printed,  when 
they  are  automatically  restored  to  their  normal  condition  by  the  print- 
ing mechanism. 

One  magnet  controls  the  movement  of  the  typewheel,  and  thereby 
insures  a  steady  and  quick  movement,  with  sufficient  surplus  power 
to  maintain  a  maximum  amount  of  speed  to  offset  any  erratic  work- 
ing of  the  operator.  The  carriage  is  moved  in  rhythmical  step  with 
the  printing  of  each  character,  and  at  the  end  of  the  line  is  auto- 
matically returned  to  its  original  position  and  the  line  space  given, 
absolutely  under  the  control  of  the  operator. 

The  peculiarity  of  the  typewriter  carriage  is  that  it  will  never  over- 
throw a  line,  is  always  controlled  by  the  will  of  the  operator,  and 
each  blank,  after  the  message  has  been  printed,  is  thrown  into  po- 
sition ready  to  be  taken  out  and  delivered  witliout  stopping  the  work- 
ing of  the  system.  As  each  message  is  finished  another  blank  is  im- 
mediately thrown  into  position,  thus  avoiding  any  delay  on  the  part 
of  the  operator  in  the  continuance  of  his  work.  It  would  seem  from 
I  he  simplicity  of  the  line  conditions  of  the  typo-telegraph  that  it  can 
be  operated  at  all  times  upon  a  telephone  circuit  without  any  inter- 
ference to  the  telephone.  The  two  systems  can  be  worked  conjointly 
on  the  one  circuit. 

The  typo-telegraph  requires  but  a  space  of  a  foot  and  a  half  square, 
and  can  be  put  in  any  convenient  place  in  a  telegraph  or  private 
office.  It  is  stated  that  the  system  has  been  successfully  worked  be- 
tween New  York,  Washington  and  Boston,  transmitting  and  printing 
messages  at  the  rate  of  75  words  per  minute. 


Extensive  Cuban  Traction  and    Lighting  Projects. 


.'\n  extensive  electric  traction  and  lighting  system  is  to  be  con- 
structed in  the  southern  part  of  Cuba,  power  being  derived  from  a 
hydraulic  plant,  which  will  be  the  largest  in  that  part  of  the  world. 
The  Cienfuegos,  Palmira  &  Cruces  Railroad  &  Electric  Power  Com- 
pany has  been  organized'  for  the  purpose  of  building  and  operating 
both  systems.  The  bulk  of  the  capital  will  be  furnished  by  Cubans. 
Hruno  Diaz,  a  large  Cuban  cigar  manufacturer,  is  president  of 
the  company.  Cornelius  C.  Vermeule,  203  Broadway,  New  York,  is 
acting  as  consulting  engineer.  TJie  length  of  the  road  will  be  about 
43  miles.  Four  and  a  half  miles  of  track  w-ill  be  constructed  in  the 
l)usy  seaport  of  Cienfuegos.  The  line  will  run  from  Cienfuegos  to 
Caonan,  thence  over  a  private  right  of  way  to  Palmira,  Harmiguero 
and  Cruces.  There  will  be  a  branch  also  over  a  private  right  of 
way,  from  Caonao  eastward,  15  miles,  through  Los  Guaos  to  Cuman- 
ayagua.  From  the  harbor  of  Cienfuegos  to  Caonao  there  will  be  a 
second  line  on  a  private  right  of  way  built  to  carry  freight  exclu- 
sively. 

The  track  will  be  of  the  standard  gauge.  Sixty-pound  T  and 
girder  rails  will  be  employed.  The  initial  rolling  stock  will  con-ist 
of  four  combination  cars.  32  ft.  over  ail.  seating  24  persons  and  oper- 
ated by  two  so-hp  motors  each;  four  open  passenger  cars.  35  ft.  8  in. 
over  all.  seating  60  passengers  and  operated  by  two  50-hp  motors 
each:  three  closed  passenger  cars.  27  ft.  8  in.  over  all,  seating  24 
passengers,  and  operated  by  two  25-hp  motors  each  :  three  8-bench 
open  cars,  25  ft.  over  all,  seating  40  passengers  and  operated  by  two 
25-hp  motors  each.  Five  express  cars  2i  ft.  over  all.  equipped  with 
four  so-hp  motors  each  and  having  a  capacity  of  20  tons  will  be 
ordered,  also  twenty  box,  8-wheel  freight  cars,  capacity  20  tons  ;  a 
similar  number  of  8-wheel  flat  cars,  capacity  20  tons,  also  sprinkler 
and  repair  cars. 

The  company  will  also  generate  energy  for  the  purpose  of  lighting- 
Cienfuegos — about  30,000  inhabitants — and  the  other  towns  men- 
tioned whose  population  averages  about  8,000  people.  Power  will  be 
derived  from  the  Falls  of  Hababanilla.  which  are  known  as  the 
Niagara  of  Cuba,  located  about  26  miles  from  Cienfuegos.  The. 
voltage  at  which  the  energy  will  be  transmitted  has  not  yet  been 
determined.  The  initial  capacity  of  the  plant  will  be  3.000  hp.  ex- 
tensions being  provided  for. 

The  Cuban  port  of  Santiago  is  also  to  he  lighted  by  electricity. 
Hugh  Reilly,  formerly  a  New  York  contracting  engineer  and  now 
permanently  resident  in  Cuba,  is  primarily  interested  in  the  project. 
There  will  be  about  10.000  i6-cp  lights  on  the  commercial  circuit 
and  320  arcs  for  street  lighting.  A  steam  power  generating  plant 
will  be  constructed.  The  initial  capacity  will  be  1,500  hp  in  three 
imits.  The  entire  project  will  be  carried  out  according  to  the  most 
modern  ideas  in  hydraulic,  electrical  and  steam  engineering.  J^Ir. 
Reilly's  address  is  Hotel  Pasajc,  Havana. 
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The  Matthews'  Spherical  Candlc-Power   IMioioinctcr. 

\Vc  illustrate  iicicwilli  the  latest  iiuulcl  of  the  integrating  photo- 
mcfcr  for  direct  ri-adinK  nu-asun-nu-iiis  of  spherical  cniulic-powcr, 
invented  by  I'rof.  Maltlicxvs,  of  I'lirduc  University.  The  complete 
iheory  and  discussion  of  principles  upon  which  the  instnniicnt  is 
h.ised  were  given  in  .i  paper  presented  before  the  American  Insti- 
tiilo  of  lilcclrical  I-JiginciTs,  and  will  be  found  in  their  I r.in tactions 
of  November,  1902.  I'his  iheory  shows  that  the  mean  spherical 
candle-power  is  proportional  to  the  illumination  of  a  photometer 
screen  receiving  its  liKht  from  11  pair  of  mirrors  placed  at  equal 
angles  al)out  ibe  arc  of  a  half  circle  having  the  lamp  and  screen 
respectively  at  the  two  centers  of  the  two  parallel  arcs  of  mirrors. 
The  instrument  as  perfected  commercially  is  a  device  which  ofTers 
the  only   solution  of  practical  mean   spherical    measurements. 

The  instrument  nia\  be  used  as  a  simple  photometer  for  ordi- 
nary   horizontal    measurements;    as    an    integrating    instnnnent    for 
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SPHERICAL  CANDLE-POWER  PHOTOMETER. 

the  direct  determination  of  mean  horizontal,  mean  spherical,  mean 
hemispherical  or  mean  zonular  candle-power;  and  as  an  integrating 
photometer  for  the  direct  determination  of  the  spherical  reduction 
factor — that  is,  the  ratio  of  mean  spherical  to  mean  horizontal 
candle-power.  All  these  measurements  can  be  made  by  one  oper- 
ator with  one  observation  with  great  accuracy,  ease  and  conveni- 
ence. 

As  may  be  seen  from  the  cut,  the  eleven  pair  of  mirrors  are 
supported  at  proper  intervals  (15°)  by  a  semicircular  frame  con- 
nected to  a  central  pillar.  The  "unknown"  is  behind  the  curtain, 
and  while  under  test,  is  spun  around  on  its  axis  in  a  rotator.  The  rays 
of  light  sent  out  at  different  angles  from  the  lamp  are  reflected  by 
the  mirrors  in  such  a  way  that  they  all  meet  again  upon  the  photo- 
meter screen,  seen  directly  opposite  the  lamp  in  front  of  the  cen- 


tral pillar.  The  other  oide  of  the  screen  is  illuminated  hy  t la- 
standard,  hut  with  the  horizontal  rays  only,  hy  aid  of  two  rcllcct- 
ing  nnrror.s.  I  hese  two  mirrors  slide  along  a  horizontal  bar  s<j  as 
to  increase  or  decrease  the  distance  from  the  screen  to  the  stan<l- 
ard,  which  is  located  in  the  same  plant  with  the  unknown,  and 
shielded  from  it  by  means  uf  an  opaque  screen.  When  hnlatu-c  is 
oblanird  the  v.alue  of  the  unknown  can  be  read  from  a  scale  movmg 
vxith  the  sliding  mirrors  and  passing  behind  a  pointer  screwed  at  the 
central  pillar.  Thus  the  mean  spherical  candle-power  of  a  lamp 
IS  readily  determined,  and  it  is  done  without  forniul.Tc  or  figuring. 
The  apparatus  may  also  he  used  as  an  ordinary  pliolometer  bench 
lor  comparative  measurements;  for  this  purpose  the  two  horizontal 
pair  of  mirrors  only  arc  used,  all  other  mirrors  being  closed.  Both 
horizontal  mirror  pairs  are  now  connected  to  the  sliding  bar,  which 
i"  moved  to  and  fro  by  the  rack  so  as  to  vary  the  distance  between 
the  screen  and  the  two  lamps  for  a  constant  distance  between  the 
lamps  themselves.    The  scale  for  horizontal  candle-power  is  used. 

To  obtain  the  spherical  reduction  factor,  the  opatpic  screen  sep- 
arating the  unknown  and  the  standard  lamp  is  removed,  and  but 
one  lamp — that  whose  reduction  factor  is  wanted — is  used;  this 
anip  is  placed  in  the  rotator,  and  if  all  mirrors  be  uncovered  one 
side  of  the  photometer  screen  is  illumined  proportionately  with  the 
mean  spherical  candle-power,  the  other  side  proportionately  with 
the  mean  horizontal  candle-power  of  the  same  lamp.  A  reading 
from  the  scale  at  the  balance  of  the  screen  gives  the  required 
factor.  A  table  attaches  to  the  main  pillar  and  rests  in  front  of  the 
photometer,  as  shown.  On  this  table  are  mounted  the  controlling 
rheostats  and  the  various  binding  posts  for  attachment  of  the  volt- 
meters, ammeters,  etc.  The  table  is  permanently  wired  so  that 
ihe  instrument  is  always  ready  for  use. 

The  Matthews  photometer  has  been  in  daily  com- 
mercial use  now  for  some  months  by  the  Lamp  Test- 
ing Bureau  of  New  York.  It  is  also  being  used  by 
the  Sawyer-Man  Lamp  Company,  the  Edison  Lamp 
Company,  at  Harrison,  etc.,  etc.  Among  research 
laboratories  that  have  installed  the  instrument  may 
be  mentioned  Cornell  University,  Leland  Stanford, 
Jr.,  University,  Washington  University,  Polytechnic 
Institute  of  St.  Petersburg,  etc.,  etc.  The  Messrs. 
Willyoung  &  Gibson  Company,  No.  40  West  Thir- 
teenth Street,  New  York,  are  the  manufacturers. 


A  Large  Installation  of  Variable  Speed  Motors, 

The  illustration  shown  on  page  579  gives  a  view  of  a  portion  of  a 
large  equipment  of  multi-speed  motors  recently  installed  by  the  Stow 
Manufacturing  Company,  of  Binghamton,  N.  Y.,  in  the  works  of  the 
Oil  Well  Supply  Company,  at  Pittsburg  and  Oil  City,  Pa.  In  their 
new  Twenty-first  Street  (Pittsburg)  factory,  which  was  recently 
completed,  this  company  proposed  from  the  start  to  use  the  electric 
drive,  but  for  a  time  were  undecided  as  to  which  of  the  various 
methods  proposed  was  best  suited  to  their  requirements  of  variable- 
speed  driving.  The  question  was  finally  decided  after  a  series  of 
careful  and  rigorous  competitive  tests  of  the  motors  and  methods  of 
the  various  manufacturers.  These  comparative  tests  resulted  in 
the  selection  of  the  Stow  multi-speed  motor. 

In  the  selection  of  this  motor  the  situation  required  a  motor  with 
which  all  the  speeds  could  be  obtained  by  the  use  of  one  voltage 
only,  ai)d  one  which  should  be  able  to  develop  continuously  its  full 
rated  horse-power  at  its  lowest  as  well  as  its  highest  speed,  and  with 
an  efficiency  as  high  at  the  minimum  speed  as  at  the  maximum. 
These  conditions  w-ere  admirably  fulfilled  throughout  a  severe  test, 
and  orders  were  placed  for  30  Stow  motors  to  be  used  for  the 
driving  of  individual  machine  tools,  lathes,  slotters,  etc.  The  ac- 
companying illustration  shows  a  group  of  4-hp  Stow  motors  driving 
26-in.  Bridgeford  lathes. 

The  severity  of  the  original  test  on  this  4-hp  motor  may  be  inferred 
from  the  fact  that  steel  chips,  averaging  about  one-half  an  inch  wide 
and  one-sixteenth  of  an  inclt  thick  were  turned  ofif  at  the  rate  of 
75  ft.  per  minute,  throwing  a  100  per  cent,  overload  on  the  motor, 
and  causing  the  point  of  the  tool  to  melt.  The  above  test,  in  which 
the  steel  chips  were  removed  at  the  rate  of  28  cu.  in.  per  minute 
was  repeated  several  times,  and  while  it  required  from  thirty  seconds 
to  one  minute  to  put  the  cutting  tool  out  of  order,  the  motor  received 
no  damage  whatever. 
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In  this  installation  there  is  a  noticeable  absence  of  all  auxiliary 
apparatus  and  wiring,  as  the  motors  are  entirely  self-contained  and 
operate  on  one  voltage  only.  As  no  resistance  or  rheostat  of  any 
kind  is  used  to  regulate  the  speed,  the  electric  circuits  of  the  motor 
remain  absolutely  unchanged. 

Reversible  motor  starters  of   the   CuiK-r-Hamnier   type   are   used 
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to  bring  the  motors  up  to  speed,  and  when  mounted  on  lathes  the 
speed-regulating  hand  wheel  is  located  on  the  side  of  the  motor  in 
a  position  most  convenient  for  the  operator,  as  shown  by  the  cut. 


A  World's  Record  in  Coal  Hoisting. 


A  great  advance  in  the  speed  of  handling  coal  from  freight  vessels 
and  barges  falls  to  be  recorded,  a  world's  record  for  rapid  unloading 
having  been  recently  established  by  the  C.  W.  Hunt  Co.,  West  New 
Brighton,  N.  Y.,  at  the  Lincoln  Wharf  Power  Station  of  the  Boston 
Elevated  Railway  Company.  Run  of  mine  bituminous  coal  was 
raised  go  ft.  above  the  tide  water  from  one  hatch  of  a  vessel  and 
delivered  to  the  storage  pockets  cracked  to  mechanical  stoking  size, 
at  the  rate  of  320  tons  per  hour,  by  one  tower.  This  is  an  advance 
of  about  200  per  cent,  upon  th\  previous  best  record,  and  marks 
an  important  mechanical  engineering  achievement. 

To  attain  this  end  the  steam  engines  of  fifty  to  100  combined 
horse-power   in   common   use  have  been   replaced   by  machinery   of 


delivered  to  it  from  the  hoisting  machinery.  The  ordinary  small 
steam  shovel  has  been  supplanted  by  an  automatic  one  of  two  tons' 
capacity  at  each  lift.  The  time  occupied  in  raising  two  tons  of  coal 
from  the  hold  of  a  vessel  to  the  discharging  hopper,  nearly  200  ft. 
above,  is  only  6  seconds,  while  the  round  trip,  involving  the  oper- 
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ations  of  lowering  and  moving  the  shovel  out  of  the  boom,  opening 
the  former,  digging  up  two  tons  of  coal,  raising  it  to  the  level  of  the 
hopper  and  discharging  it  therein,  is  frequently  performed  in  22 
seconds. 

The  installation,  shown  in  the  illustration,  follows  in  general 
design,  but  in  heavier  proportion,  the  standard  Hunt  "Steeple 
Tower"  rig,  the  moving  gear  and  coal  cracker  being  electrically 
driven  and  the  hoisting  engine  direct-connected.  The  towers  have 
to  traverse  overhead  the  whole  length  of  the  coal  storage  pocket 
and  to  move  30  ft.  at  a  time  without  changing  steam  connection.  In 
this  way  a  single  tower  can  operate  on  each  hatch  of  a  vessel  in  turn, 
or  several  towers  can  work  simultaneously.  The  boom,  made  to 
fold  up,  for  the  free  manipulation  of  vessels  with  their  rigging, 
has  an  overhang  of  40  ft.,  and  enables  the  tower  to  operate  on  coal 
steamers  of  the  widest  beam  and  largest  dimensions. 


Trolley  Catcher  Development. 


A  simple  and  effective  form  of  trolley  catcher  has  lately  been  in- 
troduced by  Johnson  &  Morton,  of  Utica,  N.  Y.,  and  the  construc- 


FIG.    I. — COAL  HOISTING. 


300  hp,  and  the  coal-cracking  machine  attached  to  the  tower  cracks 
to  the  proper  dimensions  for  automatic  stokers,  before  passing  to 
the  pocket  the  enormous  quantity  of  coal,  over  5  tons  per  minute, 


FIG.    I. — TROLLEY  CATCHER   COMPLETE. 

tion  of  the  device  shows  how  great  an  improvement  has  been  effected 
ill  this  minor  but  important  attachment  for  street-car  service.  The 
appliance  is  shown  complete  and  in  detail  in  Figs.  I  and  2.     In  re- 
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Kiird  to  its  (i|ifi'atii>ii,  ii  may  lir  iiuted  lli.ii  ilir  iniic  di.tw  icstH  b) 
ilH  own  wi'IkIU  nil  a  Iicimiik  in  (lie  rase  wiiIkhiI  a  cap  1  lie  slack  Iml 
icy  i'o|>c  is  WKiiiiil  till  llu'  (hiiiii  by  a  |>laiii  cuilcd  fipriiiK.  Wbrii  liir 
speed  of  the  iiiiwiiulinK  cord  is  suddenly  increased,  tlir  drniii  is  iiftnl 
from  its  bcariiiK  bi-fuiv  llu-  cuiil  muvinds,  and  a  raldicl  mi  tin-  ilrimi 
licati  I'linaKcs  a  slalionaiy  tunlli  mi  llic  case  al)«)vr  il,  tiitis  pirvi'iitiiiK 
the  dnmi  from  iiiniinK.  Uii  accoiml  of  this  rapid  and  positive  action, 
barely  half  an  inch  of  mpc  is  paid  out  before  the  catclicr  operates, 
and  the  trolley  pole  is  thus  held  below  ihc  level  of  the  span  wires. 

The  catcher  will  coil  I'lftceii  feel  of  '.|in  rope  I'hrrr  eighths  inch 
lope  may  be  used,  altliouKh  '4-in.  rope  is  recommended  The  heavier 
rope  is  not  recpiired  with  this  catcher,  a-  ilu-  inii\ciiuiii  <>{  liu-  trolley 
poles  after  leaving'  the  wire  is  so  short,  the  sc\crc  strains  from  sud- 
denly stoppiiiK  it  are  axciidcd  The  base  is  fastened  to  the  h,ir  by  three 
holts,  and  has  a  substantial  bayonet  lock  so  that  the  catcher  proper  c.iii 
he  removed  by  a  half  Inrn  of  the  case.  Accidental  loosening  of  the 
case  is  impossible.  Ibis  in:ikes  it  possible  to  use  only  one  catcher 
upon  rexersible  cars,  as  a  base  can  be  f.istciicd  on  each  end,  and  the 
catcher  taken  from  one  end  to  the  other  when  llie  trolley  is  reversed. 
A  chain  is  provided  on  the  coid  druui,  so  iIkiI  iIu-  irolliv  mrd  c.in  be 
•ittached  by  a  hook.  .\  crank  exlciulmn  Imm  the  head  i>l  tin-  case  is 
Connected  with  the  cord  drum  so  the  spring  can  readily  be 
wound  up.  The  head  of  the  case  is  fastened  by  a  latch  joint  so  ar- 
ranned  that  it  can  be  taken  off  instantly,  but  cannot  c(tme  loose  by 
accident. 

When  the  case-heati  is  removed,  the  si)riiiK,  cord,  drum  and  interior 
of  the  case  are  at  once  accessible.  The  spriuj;  is  held  in  a  recess  in  the 
case-head  and  can  Ir-  l:ilM.'n  nnl  without  the  use  of  tools  for  replace- 
ment or  inspection. 

l"i}I.  J.  with  the  druiii  case  open,  shows  tlie  couslruclimi  and  prin 
ciple  of  operation.     Both  the  bearing  in  the  case  and  the  head  are  of 
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chilled  iron,  to  prevent  wear.  The  drum  shaft  and  spring  shaft  arc 
of  best  mild  steel,  and  can  be  renewed  with  but  little  trouble  or  ex- 
pense. The  rack  upon  the  cord  drum  is  of  chilled  iron,  and  the  catch 
of  case-hardened  steel.  The  spring  is  fifteen  feet  in  length,  of  finely 
tempered  steel,  and  winds  upon  a  shaft  one  inch  in  diameter,  ensuring 
durability. 


Field  Regulator. 


The  Cutler-Hanuner  Manufacturing  Company,  Milwaukee,  Wis., 
has  recently  placed  upon  the  market  a  new  type  of  field  regulator,  an 
illustration  of  which  is  shown  herewith.  It  consists  of  a  base  of 
insulating  material,  to  which  are  attached  the  resistance  wire  contacts 
and  lever,  the  whole  being  carried  by  a  japanned  iron  casing,  which 
not  only  gives  the  instrument  a  handsome  finisli.  but  prevents  the 
possibility  of  direct  contact  with  the  heat-radiating  portion  of  the 
rheostat.  No  enamel  or  similar  material  is  used  in  the  construction, 
and  the  resistance  material  itself  cannot  possibly  disintegrate  through 
misuse.  It  is  claimed  that  grounding  is  impossible  on  account  of  the 
insulating  base;  and  the  compound  by  which  the  various  current- 
carrying  parts  are  attached  thereto  is  of  such  nature  as  to  become 
practically  part  of  the  base  when  the  apparatus  itself  is  complete. 
This  substance  possesses  the  qualities  of  insulation,  heat  conduction 
and  radiation  to  a  marked  degree,  and  is  so  little  affected  by  heat  that 
the  resistance  wire  has  frequently  been  run  white  hot  by  passing 
excessive  currents  tbrough  it.  without  in  any  way  causing  the  com- 
pound to  deteriorate  or  separate  itself  from  the  base.     This  insures 


ilie  maxiimim  factor  of  safely  foi  ih<-  apparatus,  as  it  makes  certain 
that  ciirieni  will  be  carried  wilboiit  perinaneiit  damaKe  up  to  tin- 
icliial  biirnmu  out  point  of  the  wire  itself.  I  he  woikiiiK  parts  of  the 
apparalim  are  nil  amply  proportioned  fur  their  dcsiKned  load. 

With   these   field   rheostats    for   rear  of   switchboard   mounting   is 
fiirmshi'd  a  novel  S'i  in    hand- wherl,  which  is  iiiadr  throughout  of 


FIFLU   REUULATOK. 

roppcr,  handsomely  [xilished  and  laccpured  11  is  obvious  that  a 
liaiid-wheel  of  this  kind  possesses  many  advanlage-,  over  the  ordinary 
plated  hand-wheel,  the  plating  of  which  in  time  rubs  od  and  presents 
a  bad  appearance.  The  insulation  is  of  the  simplest  character,  consist- 
ing of  but  a  single  large  piece,  and  coiiseiiuently  the  loosening  up  of 
small  parts  has  been  entirely  done  away  with,  a  feature  which  will 
be  appreciated  by  those  familiar  with  the  ordinary  form  of  insulated 
band- wheel. 


Turbines  for  Pennsylvania  Railroad  Plant. 


An  order  for  three  steam  turbines  of  the  largest  size  has  recently 
been  placed  with  the  Westinghouse  Machine  Company,  East  Pitts- 
burg, Pa.,  by  Westinghouse,  Church,  Kerr  &  Company,  acting  as  en- 
gineers and  constructors  for  the  Pennsylvania  Railroad  in  con- 
nection with  the  New  York  Terminal  equipment.  These  machines 
will  form  the  initial  installation  in  the  new  Long  Island  power  house, 
on  which  construction  is  just  beginning,  and  which  will  serve  the 
traction  in  the  tunnels  for  the  Hudson  and  East  Rivers  and  the  New 
York  Terminal  at  Thirty-second  Street  and  Seventh  Avenue,  and  also 
such  part  of  the  Long  Island  Railroad  System  as  is  in  process  of 
conversion  to  electric  traction. 

The  turbines  will  be  of  the  horizontal  short-barrelled  type,  mounted 
upon  a  single  bedplate,  resulting  in  a  particularly  compact  arrange- 
ment and  great  economy  of  lloor  space.  They  will  have  a  capacity  of 
approximately  7,400  electrical  horse-power  each,  and  will  drive  5,500- 
kw,  three-phase  generators  operating  in  parallel.  Their  overload 
capacity  will  be  over  11,000  hp,  and  each  turbine  will  be  provided  with 
a  by-pass  automatically  controlled  by  the  governor  to  accommodate 
abnormal  fluctuations  in  load.  This  will  also  permit  operation  at  full 
load  non-condensing. 

The  turbine  equipment  will  operate  under  conditions  favorable  to 
the  attainment  of  high  economy,  viz. :  200  pounds  steam  pressure  at 
the  throttle,  28  in.  vacuum  and  175  degrees  F.  superheat.  The  gener- 
ator will  be  direct  connected  to  the  turbine  shaft  through  a  flexible 
coupling,  each  section  of  the  unit  having  two  bearings  of  ample  pro- 
portion, thus  avoiding  shaft  stresses.  The  three-phase  winding  will 
deliver  current  directly  to  the  distribution  system  at  11,000  volts,  no 
step-up  transformers  being  employed.  The  machines  will  be  separ- 
ately excited,  and  will  carry  full  load  continuously  at  100  per  cent,  to 
80  per  cent,  power  factor,  with  a  rise  in  temperature  of  35  degrees  C., 
or  50  per  cent,  overload  for  two  hours  with  an  increase  in  tempera- 
ture rjse  of  slightly  over  50  per  cent.  Each  turbo  unit  will  thus  be 
capable  of  delivering  8,250  kw  for  reasonable  intervals,  and  consid- 
erably in  excess  of  this  figure  during  momentary  load  fluctuations. 
The  entire  equipment  will  be  delivered  by  July,  1904,  one  year  from 
the  date  of  contract. 


NEWS   OF  THE  WEEK. 


Financial   Intelligence. 


THE  WEEK  IN  WALL  STREET.— There  was  another  sharp 
break  of  liquidation  and  bearish  activity  during  tlie  week,  the  feature 
iif  the  movement  being  the  heavy  decHnes  in  the  securities  of  the 
United  States  Steel  Corporation.  Railroad  shares  have  likewise 
fallen,  and  the  market  disregarded  for  the  time  being  the  favorable 
items  like  the  fair  crop  news,  good  railroad  earnings,  or  the  excel- 
lent showings  for  the  year  past  made  in  various  annual  railway  re- 
ports, to  say  nothing  of  further  measures  taken  by  the  United  Stales 
Treasury  calculated  to  arrest  any  financial  stringency  this  fall.  Elec- 
tric and  traction  stocks  reflected  the  condition  in  the  general  market, 
and  all  sufifered  marked  declines.  On  Monday  of  this  week  the 
stock  market  opened  very  weak  and  decided  demoralization  soon 
became  manifest.  New^  low  records  were  made  in  many  important 
stocks,  among  tiiem  being  Brooklyn  Rapid  Transit,  which  fell  to 
2g]4.  General  Electric  recorded  136  and  Metropolitan  Street  Rail- 
way 100.  United  States  Steel  common  fell  to  15  and  preferred  to 
59^,  the  previous  low  records  of  these  latter  two  stocks  being  20^ 
and  67,  respectively.  The  pressure  to  sell  was  especially  noticeable. 
General  Electric  declined  8  points  on  sales  of  2,850  shares,  pre- 
sumably on  reports  of  a  reduced  working  force  at  Schenectady,  and 
Westinghouse  13  points  on  sales  of  700  shares.  Following  are  the 
closing  quotations  of  September  29: 

NEW  YOKE. 
Sept.  22    Sept.  28  Sept.  22    Sept.  2U 

American  Tel.  &  Cable 7!)  im  Ueueral  Electric 153         143i^ 

American  Tel.  &  Tel 127  12.5it  Hudson  River  Tel 

American  Dist.  Tel 24  H  Metropolitan  St.  Ry 112         103M 

Brooklyn  Rapid  Transit    ..    37!-4         32M  N.  E.  Elec.  Veh.Trns 

Commercial  Cable 14li  140  N.Y.&N.  J.  Tel 140 

EUectric  Boat l(i  13  Marconi  Tel Va, 

Electric  Boat  pfd 40  40  Western  I'nion  Tel 82  81 

Electric  Lead  Reduction. .   .      IH  l^i  WestinKbonsc  com U'>ii      138 

Klectric  Vehicle 4T*  4*4  Westinghouse  pfd 160         IW 

Electric  Vehicle  pfd 7  7 

BOSTON. 


Sept.  22    Sept.  2i) 
American  Tel.  &  Tel  I28H       I2n% 

Cumberland  Telephone...  *11d94      nib^ 

Edison  Elec.  Ilium 230  225 

aeneral  Electric l-W!*       142 

Western  Tel.  &  Tel im        10 


Sept.  22    Sept.  2!1 
Western  Tel.  «£  Tel.  pfd.. ..      80H         79 

Mexican  Telephone IM  1^ 

New  England  Telephone  .     *124        *124 

Mass  Elec.  Ry IS  18 

Mass.  Elec    Ry.  pfd 78  77 


PHILADELPHIA. 


Sept.  22   Sept.  29 

Amencan  Railways 43  42 

Elec.  Storage  Battery  .     ...      52  *o^ii 

Elec.  Storage  Battery  pfd .  <!>IH 

Elec.  Co.  of  America HH  lH 


Sept.  22  Sept.  2!) 

Phila.  Traction Mii        94 

Phila.  Electric «H  5^ 

Phila.  Rapid  Trans 13H         11 


CHICAOO 
Sept. 22    Sept.  2il 


Sept.  22  Sept.  29 

National  Carbon  pfd *hU  *89H 

M"tropolitan  Elev.  com 18  17 

Union  Traction  4H  4 

Union  Tractiim  pfd Hi  30 


Central  Duion  Tel.   . 

Obicago  Krtison 145 

Chicago  City  Ry 170  1«5 

Chicago  Tel.  Co 112 

National  i  'arbon       *20>^       *20 

*  Asked 

BELL  TELEPHONE  OUTFIT.— .\s  noted  last  week,  the  total 
output  since  December  20  last  was  407,430,  which  although  some- 
what less  than  for  the  same  period  last  year,  is  still  larger  than  for 
any  similar  period  in  the  company's  history.  The  output  and  the 
number  of  instnmu-nts  cmtstandin,^-  fur  the  last   five  years  are  shown 

in  the  following  table  : 

Increase 

Total  outstand.  Increase.  per  cent. 

i8q8    1,124,846  205,725  22.3 

1899    1,580,101  455,255  40.4 

1900     1,952.412  372,311  23.5 

1901     2,525,606  573.194  29-3 

1902     3,150,320  624,714  24.7 

The  increase  in  eight  months  of  1903  was  12.9  per  cent,  compared 
with  17.0  per  cent,  in  the  same  eight  months  of  1902. 

UNITED  ELECTRIC  SECURITIES  COMPANY.— The  United 
Electric  Securities  Company,  in  its  semi-annual  statement  for  the 
six  months  ended  August  i,  IQ03,  on  the  profit  and  loss  account 
shows  a  surplus  on  that  date  of  $1,032,371,  against  $SSy,Q79  January 
31,  1903.  The  increase  was  mainly  derived  from  a  profit  of  $465,345 
from  the  sale  of  securities.  This  company  was  incorporated  May 
20,  1890,  under  the  laws  of  Maine.  It  has  a  paid-up  capital  of  $1,000.- 
000  7  per  cent,  preferred  stock  and  $500,000  common  stock.  The 
company  devotes  itself  particularly  to  buying  mortgage  bonds  of 
corporations  operating  electric  lighting,  power  and  railway  plants, 
and  issuing  against  them  its  own  collateral  trust  bonds.  Since  its 
incorporation  the  company  has  issued  $10,500,000  of  such  bond- 
bearing  5  per  cent,  interest,  of  which  only  $1,768,000  are  now  out- 
standing, secured  by  collateral  having  an  appraisal  value  of  $2,493,443. 


POWER  FOR  NEW  YORK  SUBWAY.— It  is  understood  that 
the  Interborough  Rapid  Transit  Company  has  proposed  the  purchase 
of  the  surplus  power  of  the  Metropolitan  Street  Railway.  The  pur- 
chase of  such  power  as  the  Metropolitan  may  have  to  spare  from  the 
operation  of  its  own  lines,  will,  it  is  expected,  so  far  neutralize  the 
effect  of  the  tie-up  of  work  on  the  power  houses  of  the  Interborough, 
due  to  labor  troubles,  as  to  make  it  possible  for  the  subway,  now 
nearly  completed  from  Park  Row  to  One  Hundred  and  Fourth  Street 
over  the  Fourth  ,\venue- Forty-second  Street-Broadway  route,  to  be 
put  in  operation  early  in  the  spring  of  next  year.  It  would  mean  a 
gain  of  several  months  in  getting  some  sort  of  rapid  transit  service 
under  way,  even  if  it  were  not  possible  for  the  Interborough  to  put 
on  a  full  schedule  of  trains. 

DIVIDENDS.— The  Westinghouse  Electric  Manufacturing  Com- 
pany have  declared  a  ([uarterly  dividend  of  2^  per  cent  on  the  pre- 
ferred and  the  assenting  and  the  non-assenting  stocks  of  the  com- 
pany. The  dividend  is  payable  October  10.  Philadelphia  Company 
directors  have  declared  the  regular  quarterly  dividend  of  i^  per 
cent,  on  the  common  stock,  payable  November  2. 

MONTREAL  STREFIT  RAILWAY— The  directors  of  the 
Montreal  Street  Railway  have  been  authorized  by  the  stockholders 
to  issue  $1,000,000  of  new  stock,  increasing  the  total  amount  out- 
standing to  $7,000,000. 

Commercial  Intelligence, 


THE  WEEK  IN  TRADE.— A  general  survey  of  the  trade  situa- 
tion shows  that  better  weather  and  crop  conditions  in  the  Northwest 
have  stimulated  business  in  that  section  and  the  same  applies  to  the 
South  and  Southwest.  .In  the  East  a  fair  trade  is  reported,  but 
(|uietness  in  general  business  is  noted  in  New  York,  where  buying 
power  is  restricted  by  long  and  costly  labor  troubles,  and  at  Phila- 
delphia, where  textile  business  has  not  increased,  as  expected.  The 
hardware  jobbing  trade  in  the  West  is  reported  to  have  been  excel- 
lent. On  the  Pacific  coast  business  is  good  as  a  whole.  There  are 
few  complaints  as  to  car  shortage  for  the  movement  of  crops.  In 
iron  and  steel  there  has  been  a  quieting  down  of  demand  where  plans 
for  restriction  of  furnace  output  are  being  discussed,  and  finished 
products  lag.  .\  number  of  anthracite  collieries  have  been  put  on 
shorter  time.  Railway  earnings'  returns  are  still  highly  favorable, 
those  roads  reporting  for  the  first  half  of  September  showing  a  gain 
of  10  per  cent,  over  a  year  ago,  and  the  absence  of  car  congestion 
permits  the  more  profitable  conduct  of  business.  Lumber  and  build- 
ing materials  are  not  so  active  at  the  East  as  was  earlier  expected 
they  would  be,  strikes  again  interfering,  .^t  Philadelphia  export 
lumber  business  is  good,  but  domestic  trade  is  quiet.  It  is  noted 
that  preparations  for  a  large  lumber  cut  in  Maine  and  the  Northwest 
are  going  forward.  Pig  iron  is  dull  and  weak  at  Chicago ;  finished 
products  are  unsettled  and  steel  interests  do  not  report  orders  as 
large  as  some  time  ago.  Shutdowns  of  some  Eastern  furnaces  are 
reported,  due  to  moving  operations,  and  steel  sheet  mills  are  re- 
ported likely  to  close  if  lower  wages  are  not  accepted.  Structural 
plants  are  doing  well,  considering  the  restriction  in  consumption  due 
to  strikes.  Copper  was  dull  with  little  doing.  It  is  stated,  however, 
that  consumers  have  limited  supplies  on  hand  and  a  more  active 
market  is  looked  for  soon.  The  closing  quotations  were  13^  to 
i^Hc.  for  Lake;  13  to  I3^c.  for  electrolytic;  12^  to  13c.  for  cathodes 
and  12%  to  i2%c.  for  casting  stock.  The  business  failures  for  the 
week  ending  September  24.  according  to  Bradstreet's.  numbered  185, 
against  170  the  week  previous  and  172  the  corresponding  week  last 
year. 

AMERICAN  EQUIPMENT  FOR  BRITISH  STEEL  WORKS. 
— The  Southw-ark  Foundry  and  Machine  Company,  of  Philadel- 
phia, Pa.,  is  about  to  make  shipment  of  large  blowing  engines  and 
other  machinery  for  installation  in  the  plant  of  the  big  British  iron 
and  steel  firm  of  Bolckow,  Vaughan  &  Company.  Middlesboro,  which 
is  now  being  remodeled  on  .American  lines. 

ADDITIONAL  EQUIPMENT  FOR  CAUVERY  FALLS  — 
The  extension  to  the  power  transmission  plant  at  Cauvery  Falls, 
India,  will  be  equipped  with  a  1,200-kw  General  Electric  generator, 
direct-connected  to  a  Pelton  type  water  wheel  of  2,000-hp  capacity, 
built  by  Escher,  Wyss  &  Co.,  Zurich,  Switzerland. 

FAN  MOTORS  FOR  INDIA— Sibley  &  Pitman.  26  Warren 
Street,  N.  Y.,  have  fair-sized  orders  on  hand  for  fan  motors  for  ship- 
ment to  India,  and  general  supplies  for  the  Cuban  market. 
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KXI'DRT  AND  IMI'ORI  I  KADIv  The  cxlmi  ;ui(l  voluinr  ..t 
our  CDniincrcr  in  lyo.i  and  lliat  i»f  i8<J3  is  slmwii  liy  snmc  t'i|{iirr<< 
just  prrsrnlrd  by  (he  l>c|iai'(iiiciit  of  L'oininrrct-  and  l.alior,  tlinniKli 
ilx  Hurrau  of  Statistirs.  Inipoiis  liavc  ki''<^^'u  frum  $S(i(>,(kii),(hi<) 
li>  $1  .nj.s.ooo.ooo,  an  nuicasr  of  $I5<j,<hh),(kio,  and  llir  «-\piirls  have 
grown  from  $8.|7,oai,(xio  to  $i,4.io,tK>o,(xx),  an  increase  of  $573,000,000, 
They  show  that  $92,o(ki,»kxi  of  the  iiu-roa»c  in  import!)  conies  from 
Fnrope,  $55,(xxi,c)<xi  from  Asia  and  al)out  $5,ockj,(xx>  each  frf)ni  Nortli 
America,  South  America  and  Africa.  The  t'lKures  for  Oceania  show 
an  appareiil  falling  off  of  ahcuil  $5,(xx),ixx),  but  tliis  is  ilnc  In  the  fact 
that  tlie  mcrchaiidisc  hrnnRht  from  Hawaii  is  no  longer  classed  as 
imports,  ll.iwaii  hcing  now  a  Territory  of  the  United  States.  If  this 
were  inchided  in  tlie  figures  of  imports  in  11/13  it  would  sliow  a  gr4)wlh 
of  imports  from  Oceania  of  about  $.>o,ooo,ooo.  On  tlie  export  side 
the  showing  is  eiiuaiiy  interesting.  Of  the  $573,000,000  of  increase, 
$367,(XX),ooo  was  to  Europe.  $(;4,(xx),ooo  to  North  America,  $41,000, 
000  to  Asia,  $33,000,000  to  Africa,  $26,000,000  to  Oceania,  and 
$8,ocxi,ooo  to  South  America.  In  case  the  shipments  to  Hawaii  were 
inchided,  the  increase  to  Oceania  would  be  aiioul  $36,0(X),ooo.  In 
case  those  to  I'orto  Rico  were  included,  the  increase  to  North 
America  would  be  over  $100,000,000. 

ELKCTRIC  HEATING  ORI1ERS.— The  Prometheus  Electric 
Company,  30  Cortlandt  Street,  New  York,  manufacturers  of  the  well- 
known  Prometheus  electric  heating  and  cooking  apparatus  and  re- 
sistance units,  reports  a  number  of  orders  for  large  heating  and 
cooking  uiuipments,  which  have  been  received  during  the  past  few 
weeks.  Among  these  might  be  mentioned  the  heating  equipment 
for  all  the  rcoins  of  the  steamships  Minticsola  and  Dakota,  now  being 
built  at  New  London  for  the  Great  Northern  Steamship  Company ; 
also  the  entire  heating  equipment  of  the  large  new  hat  factory  of 
F.  Berg  &  Co.,  Orange  Valley,  N.  J. ;  heating  of  the  large  town  resi- 
dence of  John  B.  Claflin,  New  York;  the  heating  of  the  sub-stations 
in  Flushing,  L.  I. ;  curling  iron  equipments  for  several  new  New 
^'ork  theatres,  etc.  Several  large  agencies  have  also  been  established 
throughout  the  country,  the  New  York  agency  having  been  given  to 
R.  H.  Macy  &  Co.,  who  have  a  large  display  of  these  goods  in  the 
basement  of  their  store.  Several  new  styles  of  apparatus  have  been 
place<l  on  the  market  recently. 

PLANT  FOR  SOUTH  AFRICA.— Johannesburg  is  to  have  a  very 
extensive  electric  light  and  power  plant.  The  total  electrical  output 
is  to  be  close  upon  7.000  kw- :  but  it  has  not  been  definitely  decided  by 
the  consulting  engineers  in  London.  Messrs.  Mordey  &  Dawbarn. 
whether  steam  or  producer  gas  will  be  the  motive  power.  Tenders  are 
thus  to  be  received  for  both  systems.  The  one  will  include  water-tube 
boilers  with  mechanical  stokers,  conveyors,  etc.,  four  2,000-brake 
horse-power  steam  engines  or  steam  turbines,  each  driving  1,350-kw 
generators,  with  four  others  of  half  this  horse-power,  one  for  operat- 
ing a  continuous  dynamo  and  the  three  others  for  two-phase  alter- 
nators. There  will  also  be  driven  transformers  and  other  gear.  The 
units  will  be  of  the  same  size  should  gas  motors  be  used,  the  internal 
combustion  engines  being  simply  substituted  for  the  steam  turbines 
or  engines,  and  the  gas-producing  plant  is  to  be  equal  to  the  gasifying 
of  75^2  tons  of  Transvaal  coal  per  hour,  with  all  accessories  of  coal 
conveyors,  etc.    The  contracts  will  be  let  before  the  end  of  the  year. 

MEXICAN  C.A.R-BUILDING  PLANT.— Construction  work  is 
about  to  begin  on  an  extensive  car-building  plant,  to  be  erected  in 
Mexico  City.  The  plant  will  be  electrically  equipped.  The  Mex- 
ican Car  &  Foundry  Company  has  been  incorporated  under  the 
Mexican  laws  for  the  purpose  of  building  and  operating  the  factory. 
Isaac  M.  Hutchison,  of  Mexico  City,  who  represents  the  interests 
of  the  St.  Louis  Car  Company,  A.  L.  Ide  &  Sons,  and  other  promi- 
nent American  manufacturing  concerns  in  the  southern  republic,  is 
the  leading  spirit  in  the  enterprise.  The  united  capacity  of  the  plant 
will  be  20  cars  daily.  Later  on  electric  traction  cars. will  be  turned 
out  at  the  rate  of  a  score  a  month.  The  works  will  have  an  inde- 
pendent power  and  lighting  plant,  whose  capacity  will  in  the  first 
instance  be  500  hp.  Contracts  for  the  electrical  equipment,  also  for 
machine  tools,  etc..  will  be  awarded  within  the  next  three  weeks. 

GENERAL  ELECTRIC  ROTARY  CONVERTERS  FOR  SYD- 
NEY TRACTION  SYSTEM.— The  General  Electric  Company 
has  been  awarded  a  further  contract  by  the  New  South  Wales  Rail- 
road Commission  for  the  sub-stations  of  the  Sydney  City  &  Suburban 
electric  traction  system.  The  contract  calls  for  two  additional 
sub-station  equipments  consisting  of  450-kw  rotary  converters,  with 
the  necessary  transformers  to  convert  from  6.600  to  600  volts.  Five 
more  units  for  installation  in  various  sub-stations,  consisting  of 
three-phase  rotary  converters  of  400-kw  capacity  each,  with  the 
necessary  transformers  and  other  machinery  are  also  about  to  be 
ordered. 

ELECTRICAL  POWER  PLANT  FOR  VENEZUELA.— Senor 
Antonio  Para,  of  Caracas.  Venezuela,  w-ho  has  been  in  this  country 
for  several  weeks  negotiating  several  fine  beds  of  asphalt,  which  he 
holds  under  government  concession  on  the  Island  of  Trinidad,  has 
received  instructions  to  sail  for  home  before  October  i  and  bring 


with  him  pl.iiis  and  estimates  for  a  complete  guvcrnnicnt  electrical 
power  plan),  presiimalily  for  the  governmenl  army  supply  factory 
and  ,u>mal.  He  has  already  received  plans  ami  cHlimatcs  irtjtu  hcv- 
rial  concerns  in  this  CKiinlry  for  the  equipmeni  of  a  complete  elec- 
trical syHirm  of  asphalt  conveying  macliinrry  for  the  mines  in  Trin- 
idad. 

1  ill':  ELECTRIC  SroRA(iE  HA  r  lERY  COMPANY,  of  Phila- 
delphia, maimfaiiurer  of  the  "Chloride"  aeciimtilulor,  has,  within 
a  few  days,  closed  conlr;icls  with  the  New  N'ork  I'.rlison  Company 
and  the  Chicago  lulisoii  Cumpany  for  additional  batteries.  These 
are  in  addition  to  the  inslallalions  mentioned  in  .'i  recent  issue.  I  he 
battery  for  the  New  York  Julison  Company  consists  of  150  cells, 
with  a  capacity  of  4,480  amp. -hours,  and  makes  the  twenty-third  m 
stallation  for  this  company.  'Ihe  battery  for  the  Chicago  Edison 
Company  makes  the  fourteenth  battery  operated  by  this  company,  and 
has  ;i  capacity  of  2,813  kw-hours. 

ItRAZlLIAN  TRACTKJN  PROJECT.— An  electric  traction  sys- 
tem is  to  be  built  between  the  city  of  Rio  Janeiro  and  Niclhcroy, 
once  the  capital  city  of  Brazil.  The  length  of  the  road  will  be 
about  five  miles.  It  will  be  a  metric  gauge  line.  Dr.  Carlos  Cesar 
de  Olivcira  Sampaio  and  Antoni  Julio  de  Oliveira  Sampaio  have 
secured  the  concession  for  the  construction  and  operation  of  the 
system.  Among  the  provisions  of  the  franchise  is  the  exemption 
from  import  duties  of  the  material,  etc.,  for  the  construction  of  the 
road  and   for  the  fust  three  years  of  its  working. 

ANDICRSON  LINE  MATi'LRIAL.— The  Albert  and  J.  M.  Ander 
son  Manufacturing  Company,  of  Boston,  has  lately  taken  a  number  of 
good-sized  British  orders  for  line  material  through  Robert  W.  Black- 
well  &  Company,  Limited,  of  London.  Orders  are  also  in  hand  from 
Francis  J.  Cundill,  for  the  British  firm  of  L.  J.  Healing  &  Co.,  of 
Yokohama,  Japan.  Domestic  orders  received  within  the  last  few 
days  include  one  from  the  Union  Railway  Company,  of  New  York, 
for  line  material  to  be  used  in  the  construction  of  the  Macombs 
Dam  Bridge  line  and  other  extensions. 

SKINNER  ENGINE  ORDERS— J.  Holt  Gates,  Monadnock 
Building,  Chicago,  western  agent  of  the  Skinner  Engine  Company, 
Erie,  Pa.,  reports  the  following  sales  of  engines:  Wisconsin  Bridge 
and  Iron  Company,  iso-hp  direct-connected;  IngersoU  Milling  Ma- 
chine Company,  Rockford,  III.,  150-hp,  direct-connected;  La  Crosse 
Cooperage  Company,  La  Crosse,  Wis.,  125-hp,  belted :  Granada 
Hotel,  Chicago,  2  direct-connected  sets ;  Clinton  Brewing  Company, 
Clinton,  la.,  60-hp,  direct-connected  set ;  Mueller  Brewing  Company, 
125-hp,  direct-connected. 

STKF.L  POLES.— The  Franklin  Rolling  Mill  &  Foundry  Com- 
pany, of  Franklin.  Pa.,  which  concern  is  represented  in  New  York 
by  Chas.  W.  Mackey,  Postal  Telegraph  Building,  is  completing  its 
|)laiU  for  the  manufacture  of  steel  poles  for  electric  light,  power, 
trolley,  telephone  and  telegraph  lines,  and  is  making  a  bid  for  foreign 
business.  Arrangements  have  been  made  with  Roger  Sons  &  Com- 
pany, of  London,  to  represent  the  company  in  Great  Britain,  while 
Isaac  M.  Hutchison,  Mexico  City,  who  represents  the  interests  in 
Mexico  of  the  St.  Louis  Car  Company,  will  handle  the  poles  there. 

ROCHE  BATTERIES  FOR  ABROAD.— William  Roche,  42 
Vesey  Street,  New  York,  reports  recent  receipt  of  several  substantial 
foreign  orders  for  his  standard  dry  batteries.  The  more  important 
orders  have  been  secured  from  London,  through  the  export  house  of" 
S.  HofTnung  &  Company,  Limited,  116  Broad  Street,  and  for  South 
Africa.  China  and  .\ustralia  through  Mulicr.  McLean  &  Company, 
same  address. 

LAUNCHES  FOR  ST.  LOUIS  FAIR.— The  Willard  Storage 
Battery  Company,  of  Cleveland.  Ohio,  has  closed  a  contract  with  the 
Truscott  Boat  Manufacturing  Company,  of  St.  Joseph,  Mich.,  for  31 
sets  of  battery  of  44  cells  each.  These  batteries  are  to  be  used  for 
operating  launches  at  the  Louisiana  Purchase  Exposition,  at  St. 
Louis.    They  will  have  a  capacity  of  140  amp. 

ORDER  FOR  AKRON  GENERATORS.— The  Mantua  Light, 
Heat  and  Power  Company,  of  Mantua,  Ohio,  has  closed  contract  with 
the  Bosworth-Holding  Company,  Cleveland,  agent  for  the  Akron 
Electrical  Manufacturing  Company  for  two  generators.  The  plant 
will  be  in  operation  in  about  two  months. 

"PHONO"  WIRE  FOR  EUROPE.— The  Bridgeport  (Conn.) 
Brass  Company  has  recently  secured  some  fair-sized  contracts  for 
Phono  electric  wire,  through  the  British  electrical  engineering  and 
contracting  firm  of  Maguire  &  Barcus.  for  use  by  English  and  German 
electric  traction  systems. 

SUPPLIES  FOR  MEXICO.— The  Trumble  Electric  Manufac- 
turing Company.  Plainville,  Conn.,  has  secured  a  fair-sized  contract 
through  its  New  York  office,  T.  D.  Watson,  manager,  from  the  ex- 
port house  of  Carr  Brothers,  61  Broadway.  The  goods  will  be 
shipped  to  Mexico. 

BALL  ENGINE  ORDER.— Crofts  &  Reed,  manufacturers  of  soaps 
and  perfumes.  Chicago,  111.,  have  purchased  a  200-hp,  direct-con- 
nected engine  from  the  Ball  Engine  Company,  Erie,  Pa. 
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American  Electrochemical  Society.  Secretary,  C.  J.  Reed,  929  Chestnut 
Street,   Philadelphia,  Pa. 

Amkrican  Electro-Therapeutic  Association.  Secretary,  Dr.  C.  E.  Skin- 
ner,   New    Haven,    Conn. 

American  Institute  of  H^lectricai.  Engineers.  Secretary,  Ralph  W. 
Pope,  95  Liberty  Street,  New  York. 

American  Railway,  Mechanical  &  Electrical  Association.  Secretary, 
Walter  Mower,   12  Woodward  Ave.,  Detroit,  Mich. 

American  Street  Railway  Association.  Secretary,  T.  C.  Pennington,  2020 
Sl.ito    Street,    Chicago. 

.Association  of  Edison  Illuminating  Companies.  Secretary,  W.  H.  John- 
son,   Philadelphia,  Pa. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P.  W. 
Drew,  Colby  and  Abbott  Building,  Milwaukee,  Wis.  Next  meeting,  Indianap- 
olis,  Ind.,  June   15,    1904. 

California  Street  Railway  Association.  Secretary,  J.  E.  Morris,  Oakland, 
Cal. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer,  Toronto, 
Ont.      Next  meeting,   Hamilton,   Ont.,    1904. 

Connecticut  State  Street  Railway  .Association.  Secretary,  A.  E.  Pond, 
New  Haven,  Conn. 

Engine  Builders'  Association  of  the  United  States.  Secretary,  F.  P. 
Ide,  Springfield,  111.  Next  meeting,  December,  1903.  Date  and  place  to  he 
announced    later. 

Electrical  Trades  Society  (Member  National  Electrical  Trades  .Asso- 
ciation). Secretary,  A.  P.  Eckert,  39  Cortlandt  Street,  New  York.  Board  of 
Directors  meets   second   Friday   of  each   month. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  Chubbuck,  LaSalle 
111. 

Indiana  Electrical  Association.     Secretary,  H.  C.  Kimhrough,  Muncie,  Ind. 

International  Association  of  Municipal  Electricians.  Secretary,  Frank 
P.    Foster,   Corning,   N.   Y. 

Interstate  Independent  Telephone  Association.  Secretary,  E.  M.  Cole- 
man, Louisville,  Ky.     Next  meeting,  Chicago,  111.,  December  8,  9  and  10,   1903. 

Iowa  Telephone  Association.  Secretary,  C.  C.  Deering,  Des  Moines,  la. 
.Annual   meeting,   Des  Moines,   March  8,    1904. 

Kentucky  Independent  Telephone  Association.  Secretary,  H.  K.  Cole, 
Lancaster,    Ky. 

Maine  Street  Railway  Association.  Secretary,  E.  A.  Newman,  71 
Congress  Street,  Portland,  Me. 

Magnetic  Club,  New  York,  N.  Y.  Secretary,  R.  J.  Murpliy,  195  Broadway, 
New  York  City.  Annual  meeting,  Second  Thursday  in  January;  meetings, 
April,   June   and    November. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S.  Clark, 
70   Kilby    Street,    Boston,    Mass. 

Michigan  Interurban  and  Street  Railway  Association.  Secretary,  Ben- 
jamin S.   Hanchett,  Jr.,  Grand  Rapids,  Mich. 

National  Arm,  Fin  &  Bracket  Association.  Secretary  J.  B.  Magers,  Mad- 
ison, Ind. 

National  Independent  Telephone  Association.     Secretary,  Frank  G.  Jones. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  44  Whitesboro  Street,  Utica,  N.  Y.  Next  meeting 
St.  Louis,  Mo.,   September  14,   15  and   16,   1904. 

New  England  Street  Railway  Club.  Secretary,  J.  H.  Neal,  loi  Milk 
Street,   Boston,  Mass. 

New  York  Electrical  Society.  Secretary,  G.  II.  Guy,  114  Liberty  Street, 
New  York. 

National  Electric  Light  Association.  Secretary,  Ernest  H.  Davis,  Wil- 
liamsport.   Pa.     Next  meeting,   Boston,   Mass.,   May   or  June,    1904. 

Northwestern  Electrical  Association.  Secretary,  T.  R.  Mercein,  85 
Michigan  Street,  Milwaukee,  Wis.  Next  meeting,  Milwaukee,  Wis.,  Jan.  20, 
1904. 

Ohio  Street   Railway  Association.     Secretary,  Chas.   Currie,   Akron,   Ohio. 

Ohio  Electric  Light  Association.  Secretary,  J.  H.  Perkins,  Youngstown, 
Ohio.     Next  meeting,  Columbus,  Ohio,  October   13,   14  and   15,   1903. 

Old  Time  Telegraphers'  &  Historical  Association  and  Society  of  United 
States    Military    Corps.      Secretary,   John    Brant,    195    Broadway,    New    York. 

Pennsylvania  Street  Railway  Association.  Secretary,  Charles  H.  Smith, 
Lelianon,    Pa. 

Southern  Indiana  Telephone  Association.  Secretary,  E.  W.  Pichardt, 
Huntingburg,    Ind. 

Southwestern  Electrical  Association.  Secretary,  G.  W.  Cooper,  Okla- 
homa City,  Okla.  First  Semi-Annual  meeting,  Oklahoma  City,  October  9 
and    10,    1903. 

Southwestern  Gas,  Electric  &  Street  Railway  Association.  Secretary, 
Frank   E.   Scovill.  Austin,  Texas. 

Street  Railway  Accountants'  Association  of  .America.  Secretary,  W.  B. 
Brockway,  40  Morris  Street,  Yonkers,  N.  Y. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
Henry  A.  Robinson,  621  Broadway,  New  York.  Next  meeting,  Syracuse,  N. 
y.,  October  6  and  7,  1903. 

Tennessee   Street    Railway   .Association. 

Toronto  (Canada)  Railway  Roadmasters'  Association.  Secretary,  John 
1".    Argue,  Janes   Building,  Toronto,   Ont. 

United  Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, William  J.  Davis,  Ithaca,  N.  Y.  Next  meeting.  New  York  City,  Jan- 
uary   19,    1904. 

Vermont  Electrical  Association.     Secretary,  C.  C.  Wells,   Middkbury,  Vt. 

Virginia  Street  Railway  and  Electric  Association.  President,  R.  P. 
Apperson,  Lynchburg,  Va. 


NEWPORT,  ARK.— The  Farmers'  Telephone  Company  has  been  organized 
here  with  a  capital  stock  of  $100,000.  The  old  Newport  Elgin  line  has  been 
absorbed  by  the  new  company.  A  line  from  Elgin  to  Centerville  and  other 
places   will    be   constructed   in    the   near   future. 

SAN  BERNARDINO,  CAL.— The  directors  of  the  Home  Telephone  Com- 
pany have  authorized  an  issue  of  $100,000  bonds  for  the  purpose  of  building 
its   plant. 

HAWKINSVILLE,  GA.— The  Southern  Bell  Telephone  Company  will  build 
a  line  from  Macon  to  Cochran. 

S.AVANNAH,  GA. — Contracts  have  been  signed  by  the  following  telephone 
companies  by  which  the  chief  cities  of  (Georgia  and  .Alabama  will  be  connected 
by  long  distance  lines.  The  Southern  Long  Distance  Telephone  Company  and 
the  Georgia  Telephone  &  Telegraph  Company  of  Savannah,  and  the  Atlanta 
Telephone  &  Telegraph  Company.  A  charter  will  soon  be  applied  for  by  John 
Flanney,  W.  A.  Bisbee  and  others  of  Savannah. 

MOLINE,  ILL. — The  Union  Electric  Telephone  Company  will  build  a  line 
from  here  to  Milan. 

CHAMPAIGN,  ILL.— The  Home  Telephone  Company  has  been  organized 
here  with  a  capital  stock  of  $3,000. 

SUMNER,  ILL.— The  Farmers'  Mutual  Telephone  Company  has  applied 
to  the  council  of  this  place  for  a  franchise. 

CHARLESTOWN,  IND.— The  Home  Telephone  Company  has  been  granted 
a    franchise   to   enter   Charlestown. 

DANVILLE,  IND.— The  name  of  the  Plainfield  Telephone  Company  has 
been  changed  to  Consiilidaled  Telephone  Company,  with  principal  office  in 
Danville. 

CR.AWFORDSVILLE.  I.M).— The  Co-operative  Telephone  Company,  of 
this  city,  has  filed  the  re(|iiired  bond  and  received  authority  to  make  desired 
changes  and  extensions  of  its  lines. 

LINTON,  IND.— The  Iloiiie  Telephone  Company  of  Linton  is  reconstructing 
its  entire  line  and  plant  and  will  erect  its  own  exchange  building.  The  com- 
pany proposes  extending  its  lines  to  the  numerous  coal  mines  in  the  county. 

EVANSVILLE,  IND.— The  citizens  of  Evansville  are  not  in  accord  con- 
cerning the  installation  of  a  municipal  telephone  system  until  it  is  ascer- 
tained that  there  will  not  be  a  dual  system.  One  "company  and  regulate  it," 
is    the    slogan. 

WABASH,  IND.— City  Clerk  McLees  has,  by  order  of  the  council,  notified 
the  Central  Union  Telephone  Company  to  remove  its  poles,  wires  and  property 
from  the  streets  by  October  i.  The  company's  franchise  expired  some  weeks 
ago  and  no  effort  is  being  made  to  procure  a  new   franchise. 

YEOMAN,  IND.— The  Yeoman  Telephone  Company  has  filed  articles  of  in- 
corporation with  the  Secretary  of  State.  This  new  company  will  build  an 
exchange  in  Yeoman,  construct  and  operate  telephones  and  telephone  lines 
throughout  Carroll  and  White  counties.  Wm.  M.  McNeel  is  president;  C. 
W.   Steel,  secretary;  M.  M.  Bauni,  Wilbur  Creek  and  G.   M.   Briney,  directors. 

GOSHEN,  IND.— The  State  Board  of  Tax  Commissioners  have  fixed  assess- 
ments of  telephone  companies  in  Elkhart  County  as  follows:  American. 
876.67  miles  at  $50  per  mile,  $43,833-50;  Central  Union,  935-25  miles  at  $56 
per  mile,  $52,374.00;  United  States,  47  miles  at  $40  per  mile.  $1,180;  Home, 
460  miles  at  $160  per  mile,  $72,240;  Syracuse  Home,  22  miles  at  $10  per  mile, 
$220;  Wakarusa  Home,  70  miles  at  $30  per  mile.  $.',100. 

INDIANAPOLIS,  IND.— A  recent  census  of  the  independent  telephones 
in  this  state  shows  that  independent  lines  and  exchanges  are  well  established 
in  eighty  counties  and  partially  established  in  tlic  remaining  twelve  counties. 
Only  two  counties  in  the  state,  Clark  and  Vaiiderburg,  are  without  inde- 
pendent telephone  exchanges.  There  are  109,000  independent  telephones  in 
operation  in  the  state.  In  Indianapolis  the  New  Telephone  Company  has 
7,536  telephones  in  operation  and  800  applicants  waiting  by  turn  the  arrival 
of   instruments   and   material   which   cannot    be   procured    as  rapidly   as  needed. 

KELLOGG,  lA.— The  Kellogg  Mutual  Telephone  Company  has  been  organ- 
ized by   C.   T.    Powers,   H.   Thorpe,   Frank   Coffee  and  others. 

NEWTON,  lA.— The  Jasper  County  Telephone  Company  will  increase  its 
capital  stock  from  $100,000  to  $150,000,  to  take  over  six  additional  lines 
which    have    been   lately    organized. 

PORTSMOUTH,  lA.— The  Portsmouth  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000.  The  officers  are:  President.  Gus 
Batty;  vice-president,  Peter  Korth;  secretary,  W.  A.  Sorrenson;  treasurer,  C. 
S.   Scroggins. 

KEOKUK,  lA.— The  Union  Telephone  &  Telegraph  Company  has  been  in- 
corporated with  a  capital  stock  of  $1,500.  Mr.  J.  C.  Hubinger  is  one  of  the 
promoters  of  the  company,  which  will  operate  telephone  and  telegraph  lines 
in   Iowa,  Minnesota,   Illinois,  Missouri   and  other  slates. 

WINFIELD,  KAN.— The  Winficld  Telciihone  Company  operates  exchanges 
in  this  place  and  at  Oxford.  The  Winficld  board  has  a  capacity  of  600  drops, 
and  that  at  Oxford  has  50  drops,  the  number  of  subscribers  being  570  and  44, 
rcsnectively.  Ericsson  apparatus  is  used  exclusively.  The  company  has  100 
miles   of   toll   line. 

FRANKFORT,  KY.— The  Rural  Home  Telephone  Company  of  Daviess  Coun- 
ty, with  a  capit.il  stock  of  $25,000,  and  the  Whitley  Telephone  Company,  with 
a  capital   stock  of  $4,000,  have  been  incorporated. 

UNION,  ME. — The  Union  Telephone  Company  has  45  subscribers  and  40 
miles  of  toll  line.  It  uses  apparatus  of  the  American  Electric  Telephone  Com- 
pany, the  switchboard  being  of  25  drops  capacity.  The  rates  for  toll  service 
are   $20,  $15   and   $12.      Mr.   F.   A.   Burkett  is  clerk. 
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ADRIAN,  MICH.  Tin-  .S.uitli  Di.vri  Tclipliuiic  Company  liu>  lirrii  lium 
liuraliMJ,  ihr  i'n|iilal  (tiH-k  liclnii  f  i.uiiu, 

ilOMKR,  MU'll.-'riir  WiHulliiiry  Trlrphonr  Cnmpany  of  thin  clly  will  hiillil 
•(rvrial  rxlrimioni  lo  ill  •yatcni  iltiritig  llie  fnll, 

lUlRK  OAK.  MICH.- The  lupilnl  ktock  of  lli<  A.  C  HimrlaiiKli  Trlrpln.iir 
Cniupaiiy  wim  Inlrlv  iiurrairil  Id  $6o,min.  The  sruwlh  of  Ihr  iiiiiitmiiy  iiinliri  i| 
III!'    ;ii|ilitiiiiiul   riipilitlirnllon    nrii-anaiy. 

.SOUTH  I.Y»)N.S.  MICH.  Tin-  Soiilh  Lyoiii  T.lcplumc  Company  ha*  hen 
urK.inurd  hy  liii  hiinuiMK  men  iif  ilijg  place.  Mr.  Kingflcy  Calkinii  lirliiK 
pimiilrnl.     An  inilrpenilcnl  exchange  will  be  mlnhlishrd  here. 

HUI.I'ril,  MI.W,  The  .Menaha  Telephone  Coinpaiiy  will  exlciul  ila  line 
li..in  HilihuiK  to  Nuahwauk,  a  dialance  of  ij  milci.  NuihwanU  i.  ,  n.w  i.,wn 
Mil    Ihr    Meaaba  range. 

I',\UI.S,  MO.-  The  .\tonriir  roiiiily  Miiliial  Tt  lephoiir  (.'uiii|i,iMy  d  I'aria, 
Willi  a  capital  atock  of  $.(.500  haa  hcen  inc.irpiuateJ  hy  W.  Jonca,  W.  S. 
Wiley.    J.    M.    Grigsley    anil    olhris. 

LINCOLN,  NEB.  The  MoiiriK-  IniKiicmlcnl  Telephone  Conip.iny.  with  an 
.iiilhorijcd  capital   stock  of  $5.0110,   has  lilcd  articles  of  incorporation, 

ll.VDK,  N.  Y.-  The  Kmpirc  .Stale  Telephone  &  Telegraph  Company  la 
I'liil.linc  a  trunk  line  from  thia  city  to  Wolcott. 

I'.LMA,  N.  Y.— The  Klma  Telephone  Exchange  has  been  organized  with 
a  capital  stock  of  $5,000.  The  incorporators  arc  Herman  Jmlgc,  R.  I'etcr  Lee 
and   Herbert    B.    Lee. 

NEW  YORK,  N.  Y.— It  is  stated  that  the  Police  Dei.artinrnt  of  New  York 
City  has  contracted  with  the  New  York  Telephone  Company  for  an  cxclii 
sive  telephone  .system.  The  contract  calls  for  661  telephones,  the  entire  plant 
to   cost   between   $400,000  and   $500,000. 

HAINRRIDCE,  N.  Y.— The  Bainbridge  Telephone  Company  has  100  sub 
scribers,  mostly  all  farmers,  each  subscriber  being  a  stockholder.  The  com- 
pany has  about  25  miles  of  line,  and  cliargcs  10  cents  per  message  to  those  not 
subscribers.       It    uses    Stromberg-Cnrlson    apjiaratus. 

DKLHI,  N.  Y. — The  IVlhi  Telephone  Company's  business  is  rapidly  ex- 
panding. It  now  has  250  subscribers  and  75  miles  of  toll  line.  Its  switch 
board  capacity  is  200  drops.  The  rate  for  toll  service  is  $10  per  year.  The 
company    uses   Standard    Telephone    Company    apparatus. 

I'KNN  YAN,  N.  Y.  -The  Milo  Telephone  Company  has  been  organized  at 
Second  Milo  with  a  capital  stock  of  $5,000.  The  directors  elected  the  follow- 
ing named  officers:  President.  A.  Castner  Townsend;  vice-president,  John  A. 
Stone;  secretary  and  treasurer.  John  \V.  Coolbaugh,  This  company  will  be 
connected  with  the  switchboard  of  the  Iiitcr-Occan  Telephone  Company  at 
Pcnn  Yan. 

W.WHAW,  N.  C— The  Waxhaw  Telephone  Company,  of  Union  County,  N. 
C,  has  been  chartered,  its  capital  stock  being  $2,000. 

CAl.KnONIA.  OHIO,  The  Marion  County  Telephone  Company  is  putting 
ill  an  exchange  here. 

S.\LKM.  OHIO, — The  business  men  of  Salem  have  organized  to  resist  the 
purpose   of   the    Columbiana   County   Telephone   Company   to    increase    its   rates. 

ri.ATSBURG,  OHIO.— The  Home  Telephone  Company  of  Platsburg  is 
building  a   line  to    Catawba   and  will  extend   throughout   the    county. 

WARREN,  OHIO.— The  Burton  Telephone  Company  is  extending  its  line 
from    Middleficid   to    Mesopotamia, 

DILLONVALE,  OHIO.— The  Vigilent  Teleplione  Company  has  been  in- 
corporated with  $j,ooo  capital  stock  hy  J,  L,  Barkhurst.  H,  T.  Roe  and  others 
of    Dillonvale. 

McCOMB.  OHIO,-  The  Farmers'  Mutual  Telephone  Company  is  construct- 
ing a  telephone  line  between  McComb  and  Benton  Ridge.  It  is  planning  to 
build    other   lines. 

IIOI.MSVILLE.  OHIO.— Judge  F.  G.  Robinson,  of  Ravenna,  has  refused 
an  injunction  restraining  the  Columbiana  County  Telephone  Company  from 
increasing  its  rates  for  service. 

WAPAKONETA.  OHIO.— The  Buckland  Mutual  Telephone  Company  has 
been  organized  with  II,  D,  Bowsher,  president;  R.  \V.  Sharp,  vice-president;  T. 
v..    HoMsher,    secretary-treasurer. 

TOLEDO,  OHIO.— The  Wellsburg  Home  Telephone  Company  of  West  Vir- 
ginia has  been  permitted  to  conduct  business  in  Ohio,  It  will  locate  at  To- 
ledo.    The  capital  stock  is  $50,000. 

PORT  CLINTON,  OHIO,— The  Ottawa  County  Telephone  Company  is  ex- 
tending its  system  to  all  the  farmers  in  this  district.  The  company  has  recently 
completed  direct  connection   with  Toledo. 

ORRVILLE,  OHIO.— The  Millersburg,  Wooster  &  Orrville  Telephone  Com- 
pany is  preparing  to  rebuild  its  plant  at  Orrville.  About  100  poles  will  be 
replaced  and  9,000  feet  of  cable  will   be  put  up. 

KIMBLE,  OHIO. — The  Farmers'  Telephone  Company  has  been  organized 
here  with  a  capital  stock  of  $5,000,  by  L,  P,  Wirtz,  S.  S.  Fraizer,  Geo.  W. 
Weidner,  G.  W.  and  P.  O.   Stiving  and  W.  J.  Ewing. 

ELYRIA,  OHIO. — The  Elyria  Telephone  Company  has  increaseil  its  capital 
slock  to  $50, 000, and  has  purchased  property  on  which  it  will  erect  a  new  build- 
ing to  be  equipped  with  a  modern  board  of  2,000  lines  capacity. 

WAPAKONETA.  OHIO.— The  Wapakoneta  Telephone  Company  is  making 
arrangements  to  enlarge  its  exchange  and  will  shortly  place  a  switchboard  ex- 
tension. The  company  now  has  over  400  subscribers  and  its  business  is  grow- 
ing rapidly. 

NEW  PHILADELPHIA.  OHIO,— The  Crescent  Telephone  Company  is 
erecting  new  lines  between  here  and  Browerstown  and  will  extend  to  Sherods- 
ville  and  New  Hagerstown,  It  will  connect  with  all  the  surrounding  towns  in 
the  county  in  the  near  future. 


I'l'I'I'.K  SANDUSKS',  OHIO.  Ihr  Upper  .Sanduaky  Trlrphone  Company 
hiia  rlrcird  (i.  W.  Iliilr,  prrajilrnll  L.  I).  Ingard,  vice  iirraidrnl ;  M.  II. 
Ililnkrrholl,  arrrctary;  ),  J.  Itulac,  Irraiurrr,  and  C.  C.  Jiivrnul,  niaiiugrr. 
The  company   haa  addnl    IJ5    new    Irlrphonra   wllhin    a    year. 

SPRINCFIKI.I).    OHIO.-  The    SpriiiKtield   «i    Xrnia   Company    la   i iplrting 

ila  mi'hanKr  in  SprinKli<°l<l  a«'l  i*  ^i"  br  in  nprralinn  within  a  frw  ilaya.  The 
I'liilnl  .Sljilia  Trlrpliiini'  (oiiipiiiiy  haa  built  a  long  dialanrr  line  into  SpiiiiK 
held   to  nfTord    lotig   dialance  coniirctinn    for  Ihr   new  exchange, 

K.AX'I'.NN' A.  OHIO.  Tlie  I'nrtugr  County  Trlrphonr  Company,  which  waa 
oiuani/rd  ^ix  niontha  ago,  ia  making  a  rrmarkalilc  allowing.  It  haa  incrraard 
Ihr  number  of  ila  aiibacrilirra  by  joo  afiil  haa  cntirrly  rrhuill  the  ayatein  in 
Kavrnna.      It    ia   building  arvrral    milca  of  loll   linr  in   Ihr   aurroiinding   country. 

TOLEDO.  OHKi  (  ity  Solicitor  Drninan  ha<  aiilmiittrd  an  opinion  to  Ihr 
Cily  Council  that  the  Toledo  Homr  Trlrphonr  Company  may  legally  charge 
ita  patron*  an  arbitrary  rale  rcgardleaa  of  franchiar  rratrictiona.  He  holda 
that  it  nioy  alao  ceaar  to  (irovidc  free  telephonca  for  city  uac  and  may  prohibit 
the  city    from    iiaing   ila   polca   for   carrying   fire   alarm    wirra. 

CINCINNAll.  OHIO.  The  Philip  Filzaimmona  Trlri.honc  Mfg.  Company 
haa  been  rcorgaiiizrd  lure,  the  capital  Block  being  increaacd  from  $5,000  lo 
$6,000,000.  Mr.  l''ilZHiminonB  ia  president  of  the  company  and  Mr,  W.  C. 
I'ricketl  iit  vice-preaideni  and  general  manager.  This  in  the  company  through 
which    the   Haniillon   Teliphone   Company  expecta  to  reach    Ciiicinniili. 

.SALEM,  OHIO.-  A  local  mercantile  firm  ha(  brought  auit  againat  the 
Columbiana  County  Tele|ihone  Company  to  teat  its  right  to  advance  ita  ratea 
over  those  stipulated  in  its  franchise  from  the  city.  The  company  refused  to 
put  in  a  telephone  at  the  old  rate;  hence  the  suit.  It  maintains  that  the  couria 
have  decided  thai  :i  municipality  has  no  right  to  establish  rates  for  telephone 
s'ervice. 

OKLAHOMA  (  11  ^  .  <)KLA.  The  Missouri  &  Kansas  Telephone  Company 
will  expend  $40,000   in   the  construction  of  a  conduit  system   here. 

PITTSBURG,  PA.  -The  Roncevertc  &  Elkins  Telephone  Company  has  been 
incorporated  by   S.  J.    Payne  and  others.     The  capital  stock  is  $io,ooo. 

BE/WER,  PA  The  Beaver  County  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $100,000.  The  directors  are  J.  G.  Mitchell, 
J.    A.    Mellor    and    II.    M.    Camp. 

NEW  BETHLEHEM.  PA.— West  Millvillc  Telephone  Company  uses  an 
American  "Express"  switchboard  of  60  drops,  has  50  miles  of  toll  lines  and 
60  subscribers.     Service  costs  $2  per  month. 

WASni,\C.T().\,  PA, — The  Federal  Telephone  Company  is  securing  rights 
of  way  for  a  line  from  Waynesburg  to  Dallas,  W.  Va.,  there  to  meet  a  line 
already  constructed   from  that  place  to  Wheeling. 

NAZARETH,  PA,— The  magneto  system  is  used  in  the  exchanges  of  the 
Slate  Belt  Telephone  &  Telegraph  Company,  with  branches  at  Nazareth,  Ban- 
gor. Pen  .'\rgyl  and  Portland,  Pa.  The  latter  is  a  recent  addition;  a  new 
switchboard  has  also  been  installed  at  Bath,  Pa,  A  500-drop  Kellogg  switch- 
board is  used  in  the  service  furnished  600  subscribers,  who  pay  $18  and  $24 
yearly.  The  Slate  Belt  Company  has  toll  connections  with  the  Keystone  Com- 
pany of    Philadelphia  and  the   Consolidated  Telephone   Company. 

AIKE.N,  S.  C. — The  South  Carolina  l^ong  Distance  Telephone  Company  is 
rebuilding  the  local  system  in  Aiken, 

ABERDKE.V,  S.  D. — At  the  annual  meeting  of  the  Dakota  Central  Tele- 
phone Company  the  old  officers  were  re-elected.  The  company  now  has  3,000 
miles  of  lines  in  operation,  and  many  extensions  and  improvements  are  pro- 
jected. 

WARRENTON.  TEX. — The  Commercial  Telephone  Company  of  Houston 
is  building  a  line  between  Carmine  and  Lagrange,  and  extensions  to  other 
places   are    contemplated. 

WYTHEVILLE,  VA. — The  capacity  of  the  Wytheville  Telephone  Company's 
exchange  has  been  doubled  in  the  past  two  years;  at  present  there  are  300 
subscribers,    who    pay   a   flat   rate   of  $15   per   annum. 

LEXINGTON,  VA.— The  Lexington  Mutual  Telephone  Company,  with  its 
150  subscribers  and  20  miles  of  toll  line,  reports  the  outlook  as  fair  and  says 
it  may  make  the  system  metallic.  American  Electric  telephone  apparatus  for 
the  most  part   is  used, 

SPOK.'VNE,  WASH.-  The  Interstate  Telephone  Company,  incorporated  with 
a  capitalization  of  $100,000,  will  make  connection  between  this  city  and  towns 
in  Northern  Idaho.  The  officers  of  the  new  company  arc  M.  A.  Pheljis.  of 
Spokane,  president  and  treasurer;  John  Fisher,  of  St.  Maries,  vice-president  and 
manager;  P.  W.  Haverland.  of  St.  Maries,  secretary.  The  company  has  under 
contemplation  many  extensions  in  its  lines. 

FOUNT.MX  CITY.  WIS,— D,  S,  Schroeder  is  promoting  a  new  telephone 
system   here. 

SCANDINAVIA,  WIS. — The  Scandinavia  Telephone  Company  will  install 
an  exchange  here. 

KN.\FP.  WIS. — The  Knapp  Telephone  Company  has  been  incorporated  with 
a   capital   stock   of   $5,000. 

ALGOM.'\,  WIS.— The  Farmers'  Lake  Shore  Telephone,  Traction  &  Electric 
Power  Company  has  incorporated  with  a  capital  stock  of  $3,000.  Dan  Ilitt  is 
one   of    the    directors. 

GREEN  BAY.  WIS, — The  Valley  Telephone  &  Telegraph  Company  has  been 
organized  here.  Dr.  W.  E.  Fairfield  is  president;  H.  H.  Davenport,  of  Chi- 
cago, secretary,  and  W.  H.  Jones,  of  Chicago,  treasurer.  The  company  irill 
build  an  independent  system  in  this  city. 

LAR-AMIE.  WYO. — A  telephone  system  will  be  built  between  this  city  and 
Hanna  by  way  of  Rock  River.  The  distance  to  be  covered  is  75  miles,  and  a 
number  of  big  ranches  will  be  included  in  the  line. 
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MACON,  GA. — A  new  tiKphoiu-  system  may  hv  established  here  by  A.  W. 
Zealey  and  David  Goldberg,  who  have  petitioned  the  council   for  a  franchise. 

JACKSON,  (;A.  It  is  the  intention  of  the  Jackson  Telephone  Exchange  to 
hiiilil  22  miles  of  lull  line  to  extend  its  system.     It  has  at  present   182  subscribers. 

SYI.VANIA,  GA. — Of  the  85  subscribers  in  the  system  of  the  Creven  Tel- 
ephone roni|)any  25  were  added  this  year.  A  sodrop  switchboard  of  the  Tele- 
phone ManufacttuinR  Company's  make  is  used.  The  rales  are  from  $1  to  $2.50 
per  month. 

TIFTON,  GA.— Mr.  J.  J.  L.  Phillips,  president  of  the  Tiflon  Telephone  Ex- 
change, reports  a  good  outlook  with  a  contemplated  increase  of  20  telephones. 
.\  StrombergCarlson  200-drop  switchboard  is  used  for  the  150  subscribers, 
who   pay  $1.25   for   rtsidence  and   $2.50    for   business  service. 

WASHINGTON,  (;.\.-  The  Washington  TekplioiK-  Cninpauy  uhich  operates 
in  Wilkes  County,  has  iio  subscribers.  .\pparatus  manufactured  by  Sumter 
Telephone  Manufacturing  Company  and  Telephone  .Manufacturing  Company 
is  usetl.     The   rate  for  toll  service   is   15c.    for  live  minutes,  jo  miles. 

l'.\SC'll.\L,  (;.\.  The  I'nioTi  Telephone  &  I'.Uitrie  Light  Company  operates 
three  excliatiges.  .\1  Huena  \'ista  the  switthboaril  has  a  capacity  of  135  drops, 
.it  Talbotton  165  and  at  Montezuma  125.  There  are  425  subscribers  wlio  pay 
$1  to  $2.50  per  month.  The  company  reports  a  good  outlook,  and  is  contem- 
plating an  increase  of  from   50  to   lOo  subscribers. 

FOREST  CITY,  ILL. -The  Forest  City  Telephone  Company  has  increased 
its  capital   stock    from   $5,000   to   $20,000. 

STEWARDSO.N,  ILL.  The  capital  slock  of  the  Stcwardson  Telephone  Com- 
pany   has   been   increased    from   $2,500   to   $5,000. 

HOPEDALE,  ILL. — II.  G.  Schneider,  with  others,  has  incorporated  the  Far 
mers'  Telephone  Company,  with  a  capital  stock  of  $5,000. 

CHICAGO,  ILL. — The  capital  stock  of  the  Norstrom  Lockout  Telephone  & 
.Manufacturing  Company  has  been  increased  from  $6,000  to  $10,000. 

ALEXIS,  ILL. — The  Alexis  Telephone  Company  has  been  incorporated  to 
operate  telephone  exchanges;  capital  stock,  $2,000.  Incorporators:  Charles 
Rogers,  J.   W.    Standley  and   W.   A.   McKnight. 

BETHANY,  ILL.— Mr.  W.  S.  Herman,  proprietor  of  the  telephone  line  at 
Bethany  reprrts  that  he  is  constantly  extending  his  service.  Of  the  156 
subscribers  about  forty  have  been  added  this  year. 

ALPHA,  ILL. — The  Cox  Telephone  Exchange  operates  a  112-drop  Stromberg- 
Carlson switchboard,  has  200  subscribers,  175  miles  of  toll  line,  and  charges 
$3  per  year  for  service.     Each  subscriber  owns  his  line. 

TAMPICO,  ILL. — The  Tampico  Farmers'  Mutual  Telephone  Company  has 
thirty  miles  of  line  and  connects  with  other  farmer  companies  throughout 
Whitesi.lc  and  Bureau  counties.  Tlie  company  will  extend  its  lines  to  Deer 
Grove.    ' 

COLUMBIA  CITY,  IND.— The  Farmers'  Mutual  Telephone  Company  has 
been  incorporated  with  a  capital  of  $25,000.     R.  R.  Scott  is  one  of  the  directors. 

LIBERTY,  IND.— The  Liberty  Telephone  Company,  formerly  owned  hy  Drs. 
Coughlin  and  Wilson,  of  Indianapolis,  has  been  incorporated  as  a  stock  com- 
pany with  a  capital  stock  of  $30,000.  The  company  will  build  new  country  lines 
and    install    a    new    400-drop   switchboard. 

LAWREi\'CE\'ILLE,  IND.  The  Farmers'  Home  Mutual  Telephone  Com- 
pany of  Lawrence  County  has  beeft  granted  a  thirty-year's  franchise  by  the 
Lawrenceville  City  Council.  The  company  is  installing  a  modern  system  and 
extending  the  service  to  many  towns  in  Lawrence  County. 

MOORELAND,  IND.— The  Mooreland  Rural  Telephone  Company  contem- 
plates building  a  few  party  lines,  about  five  miles,  immediately.  It  will  have 
200  telephones  in  a  short  time.  A  loo-drop  "Eureka"  switchboard  is  in  use. 
There  are  at  present   158  subscribers,  and  20  miles  of  toll  line. 

BROWNSTOWN,  I.ND.— At  a  recent  meeting  of  the  representatives  of  the 
Seymour  Telephone  Company,  the  ZoUman,  Trautman  and  Ruddick  lines,  and 
the  Brownstown  Telephone  Company,  arrangements  were  made  whereby  a  long- 
distance line  will  be  built  and  operated  from  Bedford  to  Seymour  by  way  of 
Brownstown   and   Medona. 

[N1JI.\NAP()LIS,  IND.— The  Farmers'  Mutual  Telephone  Company  of  Co- 
lumbia City  has  filed  articles  of  incorporation  with  the  Secretary  of  State. 
The  company  has  a  paid  up  capital  stock  of  $2,500.  The  principal  exchange 
and  offices  will  be  in  Columbia  City.  The  officers  are:  President,  Robert  S. 
Scott;  vice-president,   C.   R.   Stoner;  secretary,  D.   W.   Dranfec. 

INDIANAPOLIS.  INI). — From  recent  developments  there  are  reasons  to 
believe  that  the  indeiiendent  telephone  system  of  Indiana  will  soon  gain  ad- 
mission into  Cincinnati,  Ohio.  The  arrangements  made  recently  by  repre- 
sentatives of  the  New  Long  Distance  Telephone  Company  of  Indiana  and  the 
United  Slates  Telephone  Company  of  Indiana,  to  build  and  connect  up  what  is 
10  be  known  as  the  Indiana-Ohio  system  will  practically  accomplish  this  result, 
as  the  United  States  Compaliy  has  instruments  in  operation  just  outside  the 
city  limits.  It  is  claimed  that  plans  are  maturing  whereby  Cincinnati  will  he 
included  among  the  large  number  of  towns  and  cities  served  by  the  inde- 
jiendent  systems. 

NASHVILLE,  IND. — After  standing  out  and  denying  themselves  of  tel- 
ephone service  for  three  months  in  the  hope  of  getting  better  terms,  the  cit- 
izens of  Nashville  have  ordered  the  telephones  replaced  in  their  homes  and 
business  houses.  Several  months  ago  the  Morgantown  Telephone  Company 
put  in  an  exchange  at  Nashville,  the  first  system  the  city  ever  had.  After  a 
lime  a  large  number  of  patrons  demanded  a  lower  rate  for  communicating 
with  Columbus,  this  being  denied,  the  telephones  were  ordered  out  by  physicians, 
merchants,  county  officers  and  others.  The  company  remained  stubborn  and  the 
citizens  have  now  yielded  by  declaring  that  the  telephone  is  too  much  of  a 
necessity  to  do  without,  and  have  withdrawn  further  opposition  to  the  com- 
pany's rate  and  ask  for  the  restoration  of  their  instruments. 

CASSELTON,  lA.— The  Hunter  Telephone  Company  has  been  organized 
with  a  capital  stock  of  $5,000. 


NEWIIALL,  lA. — Mr.  James  Harrington  is  president  of  the  Farmers'  & 
Merchants'  Mutual  Telephone  Company,  just  incorporated  with  a  capital  stock 
of   $i,6oo. 

CEDAR  FALLS,  lA.— The  Iowa  Telephone  Company  will  rebuild  its  ex- 
change throughout,  installing  a  central  energy  board  and  introducing  other 
improvements. 

COKATO,  MINN.-  The  Cokato  Telephone  Company  has  been  incorporated 
with    $10,000   capital. 

NORTHFIELI),  MI.NN.— The  Cass  County  Telephone  Company  has  been 
organized  to  build   a   line   from   Leader  to   Motley. 

CYRUS,  MINN.— The  Stevens  County  Telephone  Company  started  business 
July  20  this  year.  It  has  a  switchboard  capacity  of  fifty  drops  and  twenty 
subscribers.  It  operates  25  miles  of  toll  line  and  its  rates  are  $1.50  and  $1 
per  month.  The  officers  are  H.  L.  Hulburd,  president;  C.  R.  C.  Johnson, 
secretary    and    treasurer,    and    Z.    Burt    Clarke,    superintendent. 

ST.  LOUIS,  MO.— At  a  meeting  of  the  stockholders  of  the  new  St.  Louis 
County  Telephone  Company  the  following  named  officers  were  "elected:  J.  B.  C. 
Lucas,  president;  F.  A.  Heidorn,  vice-president;  D.  C.  Taylor,  secretary;  Ernest 
Marshall,   treasurer,   and   James    1).    Houseman,   general   manager. 

RED  LEDGE,  MONT.— The  Rocky  Mountain  Bell  Telephone  Company  has 
been  granted  permission  to  establish  a  toll  line  in  this  city.  The  council  stood 
firm  in  favor  of  giving  the  exclusive  telephone  privilege  to  L.  L.  Moffit,  until 
the  latter  sold  his  Wyoming  exchanges  to  the  Bell  Company,  thereby  leaving 
Red  Lodge  without  connection  except  over  the  Bell  lines.  The  Bell  Company 
has  agreed  to  pay  the  expenses  of  a  special  election  and  to  pay  one-half  of 
the  $2,000  fines  assessed  in  the  city  police  court  against  the  Bell  Company's 
linemen.      The    special  election   will   be   held   within   two   or   three  weeks. 

WINSTON,  N.  C. — The  Bell  Telephone  Company  will  string  an  additional 
circuit  between  Greensboro  and  Winston. 

BENSON,  N.  C. — The  Benson  Telephone  Company  of  Johnston  County 
has  been  chartered   with  a  capital  of   $10,000. 

YANCEYVILLE,  N.  C— The  Yanceyville  Telephone  Company,  of  Yancey- 
ville,  has  been  chartered  to  build  several  long  distance  lines.  B.  S.  Graves, 
of  Yanceyville,  is  interested. 

FESSENDEN,  N.  D. — C.  E.  LesUe  and  others  were  granted  a  franchise  by 
the    county    board   to    build    telephone    lines. 

TROY,  (JHIO. — The  Bushncll  ulephone  line  will  be  extended  to  Pleasant 
Hill. 

GREENWICH,  OHIO.— The  Clinton  Telephone  Company  has  secured  a 
franchise  in  this  place  and  will  soon  commence  work  on  an  exchange. 

CINCINNATI,  OHIO. — The  City  &  Suburban  Telegraph  Association  has 
signed  a  contract  for  connection  with  the  Independent  Telephone  Company  of 
Kenton   County    (Kentucky). 

FREMONT,  OHIO. — The  Fremont  Home  Telephone  Company  has  increased 
its  capital  stock  from  $60,000  to  $100,000  and  is  planning  to  make  improve- 
ments.    Russ  J.  Christy  is  secretary. 

SALEM,  OHIO. — The  Salem  Business  Association,  composed  of  a  number 
of  leading  business  men,  has  adopted  a  resolution  deciding  to  use  the  Bell  tel- 
ephone. The  Columbiana  County  Telephone  Company,  the  independent  com- 
pany,  recently   increased   its  rates,   resulting   in   concerted   action   against   it. 

EAST  LIV'ERPOOL,  OHIO.— The  business  men's  associations  of  Lisbon, 
Leetonia,  Columbiana  and  East  Liverpool  have  adopted  resolutions  to  fight  the 
increase  in  rates  announced  by  the  Columbiana  County  Telephone  Company 
which  operates  in  all  these  towns.  The  telephone  company  claims  to  have  lost 
$60,000  in  the  past  three  years. 

AKRON,  OHIO. — The  Summit  Rural  Telephone  Company,  recently  incor- 
porated with  $3,000  capital  stock,  has  bought  at  receiver's  sale  the  property  of 
the  Copley-Sharon  Telephone  Company  and  will  rebuild  the  lines  and  improve 
the  service.  New  toll  stations  will  be  installed  at  Montrose,  Ghent  and  Ham- 
mond's Corners.  Connection  will  be  made  with  the  Akron  People's  Telephone 
Company,  thus  securing  long  distance   service. 

BL.VCKWELL,  OKLA.— The  Blackwell  Rural  Telephone  Company  has  been 
incorporated  by  William  Risley  and  others,  the  capital  stock  being  $25,000. 

PIEDMONT,  S.  C. — On  account  of  an  increase  in  rates  a  fight  is  on  here 
against   the   Southern    Bell  Telephone  Company. 

D.'^LLAS,  TEX.— Joseph  D.  Lloyd,  of  Wilkesbarre,  Pa.,  has  made  appli- 
cation to  the  city  authorities  here  for  a  franchise  for  the  construction  and 
operation  of  an  independent  telephone  system  in  Dallas.  He  represents  inde- 
pendent telephone  interests  which  comprise  the  Fort  Worth  Telephone  Com- 
pany.    Mr.   Lloyd   is  secretary  and  treasurer  of  the  latter  company. 

F.'VRMVILLE,  VA.— The  South  Side  Telephone  Company,  recently  organized 
in  this  city,  has  commenced  the  construction  of  its  system  in  Prince  Edward 
and  Cumberland  counties.  The  officers  of  the  company  are:  Dr.  Peter  Winston, 
president;  J.  D.  Eggleson,  vice-president  and  general  manager,  and  E.  W. 
\enable,    secretary. 

W.\SHBURN,  WIS.— The  Bayfield  County  Telephone  Company  has  just 
been  organized  in  connection  with  the  Home  Telephone  Company  of  Ashland, 
and  lines  have  been  strung  between  .\shland.  Washburn,  Iron  River,  Mellen 
and  other  points.  The  lines  will  be  carrieil  through  to  Bayfield  at  once,  and 
then  connection  will  be  made  with  all  Northern  Wisconsin  and  long  distance 
points. 

OTTAWA,  ONT. — The  Bell  Telephone  Company  has  made  a  proposition  to 
the  city  of  Ottawa,  in  return  for  a  live  years'  monopoly  of  the  telephone 
.service  of  the  city,  to  give  a  service  at  the  rate  of  $25  per  annum  for  resi- 
dential telephones  and  $45  for  business  telephones.  The  company  will  also 
give  free  service  to  the  civic  buildings  and  other  concessions.  The  city  council 
is  considering  whether  to  accept  this  proposal  or  install  a  municipal  telephone 
service. 
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El.liCTKIC  LIGHT  AND   POWHR. 


DADKVIl.l.K.  M.A.  It  wa»  vulrd  nn  Srpl.  Ji  to  iMur  $io,ono  lionda  (ui 
an  clrclric   light  plant, 

BKNSON,  ARIZ.— A  gieiit  electric  Kcncmting  plant  ii  to  be  citablialird 
at  tlic  (alli  in  the  Colorado  Kivrr.  15  milri  below  Ihr  Grand  Canyon,  by  tbr 
MinM(-»(itu  GuUI  Milling  (  onipuiiv.  C  T.  Kngliili,  of  St.  Paul,  Minn.,  I* 
niginrcr.      Mure   than    J5,uuo-hp   will   br   devrlupcd. 

WATSKKA,  ILL. — The  Council  ha>  granted  Frank  Bartn<M  &  Cotnpnny 
a   (rancliiie   fur  an  electric   light  (ilaiit. 

CARIIONHALK.  ILL. -The  Carbondnle  Wiilcr.  Light  &  I'owei  C.niipnny  in 
the  outciinie  of  the  consolidation  of  tbr  viiriuut  companiea  operating  in  tlinl 
city,    capital    $juo,ooo. 

WKSr  I.KIIANON,  INI>.  — The  City  louiicil  ban  granted  a  francbinc  to  Win. 
II.  (iixulwine  for  an  electric  light  plant,  to  run  for  twenty  yrnrs.  The  plant 
11   til   Ik-   connlrncted  at   once. 

l"R.VV\T''OUI>SV'Il.I.K,  INI).  The  rcpurl  of  tlic  electric  light  coninii»«i<iner» 
■iliowii  thiit  during  the  numth  of  .'\11g119t  the  recei|ita  of  the  plant  were  $6^5 
and   the  disbursements  $1,506.44. 

Rl'SHVILLE,  IND.— The  City  Council  will  improve  the  electric  light 
plant  by  putting  in  all  new  in.->chinery,  cbanginn  oM  building,  etc.  Plans  will 
also  be  made  for  buying  additional  niachimry.  .\.  I..  Stewart  is  now  pre 
paring   the  plans  and  siiccit'ications. 

Kl.WOOl).  INI).-  City  ofiicials  are  holdiiiK  l..uk  bills  of  the  KIwood  Mice- 
trie  Light  Company  pending  investigation  of  a  charge  that  the  company  is 
not  furnishing  light  of  the  required  candle  power.  Tliey  insist  that  the  plant 
be  overhauled  and  modern  machinery  be  installed. 

IM)1.\N'AI'(,)L1S.  TM).— The  Merchants'  Association  has  adopted  reso 
lotions  in  favor  of  an  all-night  schedule  for  electric  lights  in  tliis  city  under 
the  iiroposed  new  contract.  The  specilications  provide  for  an  all  night  sclud 
ule,  but  the  moonlight  schcilulc  is  also  provided  for,  so  bidders  arc  re(|utstc(l 
to  make  proposals  on  both  systems. 

VINXENNES,  IND. — The  City  Electric  Lighting  Company  has  asked  tin 
City  Council  for  a  twenty-year's  extension  of  its  franchise  without  change  in 
the  price  of  lighting.  It  asserts  that  the  company  contemplates  expending  a 
large  sum  of  money  in  making  extensions  and  improvements  and  the  installa 
tioii  of  new  and  up-to-date  machinery,  but  the  outlay  could  not  he  juslilicd  on 
the   life  of  the  present  franchise. 

I-T.  WAYNE,  IND.— A  peculiar  condition  exists  in  this  city.  The  Jcnney 
Electric  Light  Company  asked  for  a  renewal  of  its  franchise.  The  company 
is  now  furnishing  the  municipal  and  commercial  lighting.  Mr.  R.  Woodworth 
and  others  secured  a  temporary  injunction  against  the  council  restraining  it 
from  granting  the  franchise.  Woodworth  and  his  associates  are  in  favor  of 
the  erection  of  a  municipal  plant,  and  say  that  the  granting  of  the  franchise 
would  put  this  out  of  the  question.  A  change  of  venue  has  been  taken  to 
.\ubiirn.  In  the  meantime  a  company  of  citizens  have  agreed  to  build  the  city 
an  electric  light  plant  which  will  furnish  street  lights  for  $70  a  year  and  charge 
10  cents  per  kw-hour  for  commercial  uses.  The  plant  is  to  become  tlie  prop- 
erty of  the  city  in  ten  years,  the  city  paying  over  to  the  company  the  $60,000 
which  has  been  raised  by  taxation  for  a  municipal  plant. 

Ml.NDEN,   lA. — There  is  an  opening  here  for  an  electric  light  plant. 

PORTL.\N'D,  ME. — The  Steep  Falls  Lighting  Company  has  been  organized 
at  Portia  1,  for  the  purpose  of  manufacturing  electricity  for  light,  heat  and 
power  purposes;  capital,  $10,000.  Guy  H.  Sturgis,  president.  Steep  Falls; 
Franklin    B.    Pease,   treasurer,    Portland. 

MILLERS  I--ALLS,  MASS.— Sargent,  Conant  &  Co..  Boston,  will  soon  begin 
work  on   an   electric   light  and   power   plant   for   the   town   of    Millers   Falls. 

GREENFIELD,  MASS.— The  State  Gas  &  Electric  Light  Commissioners 
have  authorized  the  Greenfield  Electric  Light  &  Power  Co.  to  issue  $100,000 
bonds.  $75,000  of  which  is  for  the  construction  of  a  new  plant  on  Deerfield 
River. 

MANCHESTER,  MASS. — The  Manchester  Electric  Company  expects  to  put 
in  conduits  and  wires  for  light  and  power,  build  a  small  distributing  station. 
and  buy  current  from  the  Beverly  Electric  Company.  The  General  Electric 
Company  will  probably  receive  the  contract. 

L.WVREN'CE.  MICH.— The  question  of  issuing  $25,000  water  and  light  bonds 
is   under  consideration. 

ALPEN.\,  MICH. — .A  vote  will  be  taken  on  the  question  of  issuing  $100,000 
bonds  for  an  electric  light  plant. 

BELDING,  MICH. — The  Spencer  Electric  Light  &  Power  Company  is  re- 
ported as  intending  to  install  an  electric  light  plant  at  Belding. 

M.\GNOLI.-\.  MISS.— The  Magnolia  Cotton  Mills  will  install  an  electric  liglit 
plant,  to  illuminate  the  mills  and  vicinity.  Xavier  A.  Kramer,  of  Magnolia,  is 
the  engineer. 

YAZOO  CITY,  MISS. — .\  new  water  and  electric  light  plant  is  being  in- 
stalled here.  A  day  power  circuit  will  be  put  in  and  an  electric  railway  may  be 
built  later  on. 

MISSOULA,  MONT.— It  is  reported  that  the  Missoula  Light  &  Power  Com- 
liany  has  in  contemplation  the  enlarging  of  its  plant  at  Bonner,  at  a  cost  of 
$50,000. 

BUTTE,  MONT. — The  Butte  &  Anaconda  Power  Company  has  been  or- 
ganized to  furnish  electrical  power  to  the  two  cities  named.  It  has  filed 
upon  5.000.000  inches  of  the  waters  of  the  Missouri  River  at  Ox  Bend.  A 
plant  will  be  constructed  at  an  expense  of  about  $1,500,000.  Capitalists  of 
Pittsburg  and  Chicago  are  behind  the  enterprise,  which  is  being  pushed  here 
by  H.  N.  Conoll,  of  Helena,  and  O.  Baur,  of  Chicago.  The  transmission  line 
from  the  plant  to   Anaconda  will  be   100  miles   in  length.      Condemnation   pro- 


cerdinga    have    been    coiiinienccd    againal    the    owncia   of    property    likely    to    be 
damaged  by  the  high  wnter  rcaulting  from  the  conilruclion  of  the  Ham. 

IIRIIiliKr'OUT,  N.  Y.  Dr.  S.  llnbliell,  of  Syracuie.  i.  rrpoitrd  to  have 
purchaard  a  largr  water-power  anil  milling  pruperiy  at  Bridgeport,  on  Chit- 
lenango  t'leek.  lie  intrnda  to  mukc  exiriitive  impruvcmenta  to  the  proiierty 
and  will  adapt  it  for  the  developmrnl  of  electric  power,  which  will  be  uaed 
evenliiully  for  an  elntric  railway  connecting  Syraciur  with  iioiiitii  along 
the   ■oiitliern  ahorr   of   Oneida   Lake, 

liF.KMA.N'TOWN,  OHIO.-  At  a  recent  election  it  wua  voted  to  ianue  $6,nun 
boniU  loi  the  imiirovcment  of  the  electric  light  plant. 

SUN  BURY,  I'A.—Thc  Went  Branch  Electric  Light  Company  baa  been  in 
ciirporaled  with  a  capital  nf  $,(,000,000,  to  develop  jiower  for  the  electric 
liu'iling  of  lowiia  from  .Shaniokin  to  Wlllianiaport.  The  new  company  ia  re- 
ported to  have  piiicured  options  on  twenty  electric  light  conipanira  and  ityalemii. 

I  IMMONSVILI.K,  S.  C— Thia  town  is  contemplating  the  building  of  nn 
•  leclric    lighting   plant. 

.\MAI<ll.l.o,  'IF.X.  Tlie  Ainarillo  Water,  Light  «r  Power  Company  will  ex- 
pend about    $ju,onu    for   electrical   and   pumping  machinery. 

CiK.W  lll'UY.  TK.\.  The  (iranbury  Milling  (.'ompany  will  inatall  an  electric 
light  plant  for  the  |>urpiise  nf  furnishing  the  town  with  lights  and  for  coni- 
nu'icial    uac. 

TACO.MA,  WASH.  Porter  Bros.,  of  Duluth,  Minn.,  it  is  slated,  have  »e- 
cuied  a  contract  from  the  Columbia  Improvement  Comjiany,  of  Bolton,  Maaa., 
for  the  development  of  water  power  on  Puyallup  River  in  Waah.,  30  milea 
from  Tacoma.     The  contract  is  reported  to  amount  to  $350,000. 

.ARC.MlIA,  WIS.-  The  Village  Council  has  decided  to  construct  an  electric 
light  iilant,   to  cost   about   $6,000. 

EAU  CLAIRE,  WIS.  It  is  reported  that  the  Kau  Claire  Light  &  Power 
Company  contemplates  rebuibling  its  electric  light  plant  if  the  lighting  con- 
tract is  renewed.     The  new  plant  would  cost  about  $100,000. 

OKILLA,  ONT. — The  Ragged  Rapids,  on  the  Severn  River,  19  miles  from 
(>rilla,  were  harnessed  by  the  municipality  for  the  production  of  electric 
power,  at  a  cost  of  about  $75,000.  Some  800  horse  power  was  expected  to  have 
lieen  developed,  but  a  defect  in  the  tail  race  made  this  amount  not  available 
at  present.  The  revenue  derived  is  already  $21,237,  and  the  cost  of  running 
the  works,  with  repairs,  is  about  $7,500  adding  to  which  the  interest  on  the 
investment  leaves  a  profit  to  the  town  of  from  $600  to  $1,000  on  the  present 
power  capacity.  In  addition  the  town  has  its  street  and  municipal  building 
lights    free.     The  charge   for  power  is  $15   per  horse  power  per  annum. 

OTT.-WVA,  ONT. — The  streets  of  Ottawa  will  be  lighted  by  a  civic  plant 
next  year,  if  the  requisite  expenditure  is  ratified  by  the  ratepayers  next 
January.  It  is  estimated  that  the  cost  of  installation  of  the  plant,  exclusive 
of  poles,  as  those  of  existing  companies  can  be  used  free,  will  be  $40,000,  and 
the  annual  cost  of  maintenance  about  $20,000.  The  city  will  buy  power  from 
one  of  the  existing  companies.  The  city  is  now  paying  $65  per  light  per  annum 
for  street  lights.  The  cost  under  the  operation  of  the  municipal  plant  will  not 
exceed  $42  i)cr  light.  The  lamps  will  burn  4,000  hours  each  per  year,  from 
dusk  to  daylight,  the  moonlight  schedule  to  be  abolished.  Per  hour,  the  pres- 
ent cost  is   2.16  cents;  under  the  civic  management  it  is  figured  at   1.05   cents. 

OTTAWA,  ONT. — An  effort  is  being  made  to  resume  operations  nn  the 
works  of  the  Metropolitan  Electric  Company,  at  Britannia,  six  miles  from 
Ottawa,  or  do  something  to  release  the  capital  which  is  tied  up  in  the  concern. 
Several  years  ago  the  Metropolitan  Company  secured  a  civic  franchise  for 
the  supply  of  light,  heat  and  power  and  a  large  sum  of  money  was  spent 
in  the  construction  of  a  power  canal  at  the  Deschenes  Rapids,  Britannia,  but 
the  company  did  not  proceed  further.  It  is  now  reported  that  the  company 
will  complete  the  work  or  dispose  of  its  interests  to  some  electric  power  de- 
veloping concern.  ,'\  large  amount  of  power  is  capable  of  being  developed 
at  this  point. 


The  Electric  Railway. 


PLAINVILLE,  CONN. — The  incorporators  of  the  Plainville  &  Farmington 
Tramway  Company  have  organized.  The  company  proposes  to  operate  the 
road  already  built.  The  stockholders  are  J.  T.  Patterson,  of  Bridgeport;  J.  B. 
Cornwall,  of  Bridgeport;  Arthur  Perkins,  of  Hartford;  Howard  H.  Knapp, 
of  Bridgeport;  W.  J.  Carroll,  of  Hartford.  They  were  elected  directors  of 
the  company,  and  at  the  meeting  of  the  directors  J.  T.  Patterson  was  chosen 
president  and  treasurer,  and  W.  J.  Carroll,  secretary.  The  directors  voted  to 
empower  the  president  to  make  arrangements  for  putting  the  road  into  opera- 
tion at  an  early  date.  The  company  is  negotiatiiye;  for  cars  and  for  the  sup- 
phing  of  power. 

PRIN'CETON,  IND.— At  the  annual  meeting  of  the  stockholders  of  the 
Evansville  &  Princeton  Traction  Company  the  following  directors  were  chosen: 
J.  S.  Ileston,  S.  T.  Heston,  E.  J.  lialdwin,  W.  L.  Sonntac  J.  G.  Legrange. 
The  directors  then  elected  the  following  officers:  President,  Joseph  S.  Heston, 
Princtton;  secretary  and  general  freight  and  passenger  agent  E.  J.  Bald- 
win, Princeton;  treasurer  and  purchasing  agent,  Samuel  T.  Heston,  Prince- 
ton;  general    manager,   William    L.    Sonntag.    Evansville. 

WASHINGTON,  IA. — Articles  ol  incorporation  of  the  Iowa  City.  Kalone 
&  Washington  Railway  have  been  filed  with  the  County  Recorder  of  Wash- 
ington County.  The  company  is  organized  for  the  purpose  of  constructing 
an  interurban  electric  railway  from  Iowa  City  to  Washington,  a  distance  of 
about  24  miles.  The  capital  stock  is  $50,000,  and  Washington  is  named  as  the 
principal  place  of  business.  The  officers  are  George  Rodman,  of  Washington, 
president;  W.  P.  Coast,  of  Iowa  City,  vice-president;  Willard  J.  Welch,  of 
Iowa   City,   secretary;   G.    M.   Kacvk,   of  Washington,  treasurer. 
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LOUISVILLE.  KY.— Thr  Kentucky  Traction  Company  has  filed  amcnilcd 
articles  of  incorporation.  The  capital  stock  is  increased  to  $5,000,000  and  the 
bonded  indebtedness  to  the  same  amount.  The  company  is  given  the  riglit 
to  build  a  line  from  Rock-  Haven  to  Owcnsboro  and  one  from  HopkinsviUe 
to    Bowling  Green. 

NEW  ORLE.\NS,  LA.— A  large  contract  has  been  closed  by  Knox,  George 
&  Company,  for  the  construction  of  an  interurban  railway  line  at  Birmingham 
which  will  cost  when  completed  about  $800,000.  The  new  company,  which  will  be 
known  as  the  Birmingham  &  Steel  Cities  Railway  &  Power  Company,  will 
construct  40  miles  of  road,  which,  while  operated  in  the  same  general  district 
as  that  covered  by  the  older  company,  will  open  up  entirely  new  territory.  In 
addition  to  being  the  largest  contract  of  the  kind  ever  let  to  a  New  Orleans 
firm,  the  line,  when  completed,  will  be  the  longest  interurban  line  in  the 
South. 

SPRINGl-IELD,  MASS.- -The  Springfield  Street  Railway  Company  has  re- 
ceived petitions  from  the  towns  of  Hampden,  Mass.,  and  Stafford  Springs, 
Conn.,  for  an  extension  of  its  lines  to  those  places.  The  petitions  have  the 
support   of   the   Springfield    Board   of   Trade. 

DETROIT,  MICH.— The  Hawks-Angus  syndicate  has  sold  the  Lansing 
Street  Railway  to  Nelson  Mills,  of  St.  Marys,  and  his  associates.  The  con- 
sideration is  said  to  have  been  $^00,000.  They  will  merge  it  with  the  Lansing, 
St.  Johns  &  St.  Louis  Railway.  The  sale  agreement  gives  the  Hawks-Angus 
syndicate  entry  over  the   Lansing  system   for  the  Lansing-Battle   Creek  line. 

SAVANNAH,  MO.— The  St.  Joseph,  Savannah  &  Northern  Street  Railway 
Company  of  Savannah  has  been  incorporated.  It  is  proposed  to  construct  an 
interurban  line   between  the  above-named  cities. 

JOl'LIN,  MO. — An  Eastern  syndicate,  headed  by  Major  William  Vincent, 
of  the  United  States  Guarantee  Loan  &  Trust  Company,  of  New  York  City, 
proposes  to  build  an  electric  railway  between  Joplin  and  Kansas  City.  The 
road  will  be  170  miles  long.  It  is  the  intention  of  the  company  to  do  a  gen- 
eral  freight  as  well   as  passenger  business. 

MANCHESTER,  N.  H.  -All  the  directors  of  the  Manchester  Traction  Light 
&  Power  Company  and  the  Manchester  Street  Railway  Company  were  re-elected 
at  meetings  of  these  corporations  held  at  the  Manchester  office  Sept.  16. 
They  are  as  follows;  Traction,  Light  &  Power  Company — William  A.  Tucker, 
of  Boston;  George  H.  Hood,  of  Boston;  Walter  M.  Parker,  Gerge  B.  Chandler, 
R.  G.  Sullivan,  Harry  E.  Parker,  J.  Brodie  Smith,  of  this  city;  S.  Reed 
Anthony,  of  Boston;  Stillman  F.  Kelley,  of  Boston;  Billings  P.  Learned,  of 
Boston;  R.  H.  Hallowell,  of  Boston,  and  Charles  M.  Floyd,  of  Manchester. 
Manchester  Street  Railway  Company — Philip  L.  Saltonstall,  of  Boston;  Wal- 
ter M.  Parker,  of  Manchester;  S.  Reed  Anthony,  of  Boston,  and  David  A. 
Taggart,  of  Manchester. 

NEWARK,  N.  J. — A  part  of  the  trolley  system  of  the  Public  Service  Cor- 
poration was  tied  up  last  Thursday  evening  by  a  strike  of  employees.  A  few 
of  the  lines  to  outlying  towns  were  affected  for  a  few  hours.  The  strike  seems 
to  have  been  premature.  The  company  refused  to  negotiate  with  representa- 
tives of  associations,  but  expressed  its  willingness  to  treat  with  individuals  or 
committees  of  employees. 

JERSEY  CITY,  N.  J.— Service  out  of  the  United  States  Circuit  Court  se- 
cured last  week  on  the  officers  of  the  Union  Railway,  Power  and  Electric  Com- 
pany in  Jersey  City  and  upon  co-defendants  Frederick  K.  Day,  receiver  of  the 
American  Union  Electric  Company;  George  Riker,  James  S.  Riker,  William 
F.  Bailey,  Charles  W.  Ailing,  Harry  W.  Hungerford,  Calvin  G.  Hungerford 
and  Charles  A.  Hungerford,  in  the  suit  for  foreclosure  on  the  property  of 
the  Union  Railway,  Power  &  Electric  Company  brought  by  the  McVicar  Realty 
Trust  Company,  of  New  York.  The  bill  of  complaint  notes  the  fact  that  the 
Union  Railway  &  Power  Company  was  adjudged  insolvent  by  the  Chancery 
Court  of  New  Jersey,  and  a  receiver  in  the  person  of  Frederick  K.  Day  ap- 
pointed Oct.   29,    igo2. 

NYACK,  N.  Y. — The  Rockland  Railroad  Company  was  granted  a  franchise 
in    South   Nyack   on   Sept.    10. 

NEW  YORK,  N.  Y. — Mayor  Low  has  affixed  his  signature  to  the  franchise 
granting  to  the  Union  Railway  Company  the  right  to  cross  Macomb's  Dam 
Bridge  and  Viaduct,  thus  giving  residents  of  the  Bronx  an  outlet  from  their 
borough  directly   into  Manhattan. 

UTICA,  N.  Y.— At  the  annual  meeting  of  the  stockholders  of  the  Utica  & 
Mohawk  Valley  Railway  Company  the  following  directors  were  re-elected  for 
another  year:  Horace  E.  Andrews,  John  J.  Stanley,  Alden  M.  Young,  Nicho- 
las E.  Devercux,  Charles  B.  Rogers,  Walter  N.  Kernan,  David  H.  Burrill, 
William   E.  Lewis  and  James  S.   Sherman. 

NEW  ROCHELLE,  N.  Y.— The  power  house  of  the  Union  Street  Railway 
Company  at  Washington  and  Webster  Avenues  was  completely  destroyed  by 
fire  on  the  morning  of  September  19.  All  the  trolley  lines  of  New  Rochelle 
and  those  running  to  Mount  Vernon,  Larchmont,  Tuckahoe  and  Glen  Island 
are  supplied  by  the  plant.  It  will  take  months  to  rebuild  the  plant,  which 
cost  over  $100,000. 

DELAWARE,  OHIO.— The  Delaware  &  Magnetic  Springs  Railway  Com- 
pany has  commenced  the  erection  of  a  power  house  on  the  Scioto  River,  near 
here.     The  plant  will  be  completed  shortly  after  the  first  of  the  year. 

CLEVELAND,  OHIO. — A  franchise  has  been  granted  by  the  City  Council 
to  a  proposed  street  railway  company,  which  is  to  charge  a  three-cent  fare. 
It  is  the  first  franchise  of  its  kind  in  the  city.  Mayor  Johnson  is  said  to  be  in- 
terested   in   the    new    line. 

CLEVELAND,  OHIO. — The  Eastern  Ohio  Traction  Company  is  planning 
extensive  improvements  on  its  Garrettsville  division.  It  is  probable  that  the 
power  equipment  will  be  improved  and  that  new  rolling  stock  will  be  added. 
George   L.   Bishop,  the   newly  elected  president,  is  formulating  the  plans. 

AKRON,  OHIO.— The  Northern  Ohio  Traction  &  Light  Company  has 
placed  contracts  for  the  installation  of  a  2,500-hp  engine  and  generator  to  be 
delivered  about  Jan.  i.  The  company  has  placed  a  contract  for  ten  new  cars. 
It  is  the  intention  to  install  limited  service  on  the  line  between  Cleveland  and 
Akron. 

CLEVELAND,  OHIO.— The  Westinghouse  Electric  &  Manufacturing  Com- 
pany  has   commenced   the   erection   of   the    Elyria   power   station   of   the    Cleve- 


land &  Southwestern  Traction  Company  of  the  two  looo-kw  alternating-cur- 
rent Parsons  turbine  sets  ordered  some  time  ago.  Three  500-hp  Heine  boilers 
are  to  be  installed.  A  new  switchboard  and  transformers  are  also  to  be 
installed. 

CLEVELA.VD,  OHIO.— A  meeting  of  the  stockholders  of  the  Muncie, 
Hartford  &  Fort  Wayne  Traction  Company  has  been  called  for  Sept.  25  for 
the  purpose  of  financing  the  company.  It  is  announced  that  an  outside  bank 
ing  house  has  agreed  to  take  the  entire  issue  of  bonds  providing  some  of  the 
issue  is  retired.  The  bonds  are  now  held  to  secure  a  loan  over  and  above 
that   paid   on    the   original   underwriting    for   the    construction   of   the   road. 

CINCIN.NATI,  OHIO. — Construction  has  been  started  on  the  west  end  of 
the  Indianapolis  &  Cincinnati  Railway  between  Rushvillc  and  Indianapolis. 
The  survey  from  Rushvillc  to  Connersville  is  completed,  and  the  line  from 
Hamilton  through  Oxford  to  Connersville  is  well  under  way.  The  line  will  be 
built  for  high  speed,  and  it  will  aim  to  comjiete  with  the  steam  roads  for 
through  traffic.  Charles  L.  Henry  is  president  and  general  manager  of  the 
company. 

WASHINGTON  C.  H.,  OHIO.— The  Ohio  River  &  Columbus  Railway  Com- 
pany has  filed  a  mortgage  for  $1,000,000  in  favor  of  the  Union  Savings 
Bank  &  Trust  Company,  of  Cincinnati.  The  mortgage  secures  bonds  for 
the  construction  of  a  steam  and  electric  road  through  Franklin,  Madison, 
Fayette,  Pickaway,  Highland  and  Brown  counties,  Ohio.  The  line  will  extend 
from  Maysville,  Ky.,  to  Washington  C.  H.,  where  connection  will  be  made 
for  Columbus.  The  road  will  be  constructed  for  handling  freight  trains 
by  steam.  The  officers  of  the  company  are  G.  Baumbach,  president;  E.  E. 
Galbreath,  vice-president;  W.  G.  Wagenthals,  general  manager.  W.  G.  Wagen- 
thals  &  Company,  of  Cincinnati,  are  the  contractors  for  the  road. 

PETERBORO,  ONT. — An  agreement  has  been  entered  into  between  the  cor- 
poration of  Peterboro  and  the  Peterboro  Radial  Railway  Company,  by  which 
the  latter  is  given  a  franchise  to  operate  a  street  railway  in  the  city,  to  extend 
over  a  period  of  30  years  from  July  i,  1904.  The  company  will  use  the  tracks 
of  the  defunct  Peterboro  &  Ashburton  Railway  Company,  and  agrees  to 
have  the  system  in  operation  not  later  than  July  next.  The  capitalists  inter- 
ested in  this  enterprise  are  those  identified  with  the  American  Cereal  Com- 
pany, including  Senator  Cox,  of  Toronto.  The  company  will  spend  $250,000 
on  a  new  dam  and  power  house. 

ALLENTOWN,  PA.— The  Lehigh  Valley  Traction  Company  has  begun  run- 
ning cars  through  from  this  city  to   Bangor. 

PALMYRA,  PA. — Surveys  have  been  made  for  a  four-mile  electric  railway 
between  this  place  and  Valley  Glen  Park,  in  which  Philadelphia  capitalists  are 
interested. 

JOHNSTOWN,  PA. — Surveys  have  been  completed  for  the  new  Johnstown, 
Woodvale  Heights  &  East  Conemaugh  Street  Railway,  which  was  chartered 
Aug.   31.     The   new   line  will  be  about   four  miles  long. 

CHAMBERSBURG,  PA.— The  Town  Council  has  granted  the  Chambers- 
burg  &  Gettysburg  Electric  Railway  Company  a  franchise  to  build  a  line  on 
East  Queen  Street  between  Main  and  Second  Streets,  thus  reducing  the  run- 
ning time  between  this  town  and  Fayetteville  when  the  line  is  completed. 

DANVILLE,  PA. — The  Danville  &  Bloomsburg  Street  Railway  Company, 
capital  $36,000,  was  chartered  Sept.  21  to  build  a  six-mile  electric  railway  from 
Danville  to  Bloomsburg.  William  F.  Pascoe,  of  .MIentown,  is  president  of 
the  company. 

JOHNSTOWN,  PA.— The  Johnstown,  Woodvale  Heights  &  Conemaugh 
Street  Railway  Company  was  chartered  Sept.  21,  with  a  capital  stock  of  $30,000, 
to  build  a  five-mile  electric  railway  from  this  city  to  East  Conemaugh.  Joseph 
H.   Berlin,  of  Johnstown,   is  president. 

HARRISBURG,  PA.— The  Blenside  &  Willow  Grove  Street  Railway  Com- 
pany, capital  $24,000,  was  chartered  here  Sept.  21,  to  build  a  four-mile  electric 
railway  from  Keswick  Avenue,  Philadelphia,  to  Willow  Grove  Park.  C.  P. 
Weaver,  of  Philadelphia,  is  president  of  the  company. 

BEAVER,  PA. — A  charter  was  granted  at  Harrisburg,  Sept  21,  to  the 
Northern  Street  Railway  Company  to  build  a  five-mile  electric  railway  from 
College  Hill  to  Big  Beaver  via  Homewood  and  Hoytdale.  William  Redwood 
Wright,  of  Philadelphia,  is  president  of  the  company,  and  the  capital  stock  is 
$30,000. 

MORRISVILLE,  PA. — A  charter  was  granted  at  Harrisburg  Sept.  21  to 
the  Delaware  River  &  Morrisville  Street  Railway  Company,  capital  $60,000, 
to  build  ten  miles  of  line  from  this  place  and  across  the  Delaware  River 
Bridge  here  to  the  dividing  line  between  Pennsylvania  and  New  Jersey,  near 
Trenton.     Samuel  Rea,  of  Bryn  Mawr,  is  president  of  the  company. 

MONTREAL,  QUE. — The  Montreal  Street  Railway  Company  has  decided 
to  increase  its  capital  stock  to  $7,000,000,  an  increase  of  $1,000,000.  The  in- 
crease is  to  carry  out  a  plan  of  extension  of  the  lines  and  also  to  provide 
additional   rolling  stock. 

CHATTANOOGA,  TENN.— At  a  meeting  of  the  stockholders  of  the  Chat- 
tanooga Electric  Railway  Company  to  be  held  in  the  latter  part  of  September, 
or  early  in  October,  decision  will  be  reached  on  the  contruction  of  an  electric 
railway   up   Lookout   Mountain   and   a  line   to   Chickamauga   Park. 

CLARKSVILLE,  TEX. — It  is  announced  that  the  promoters  of  the  proposed 
interurban  electric  railway  between  this  place  and  Mt.  Pleasant,  Tex.,  by  .way 
of  Rosalie  and  Bogata,  have  perfected  the  necessary  financial  arrangements  for 
the  early  construction  of  the  road. 

FORT  WORTH,  TEX.— F.  M.  Haines,  general  manager  of  the  Northern 
Texas  Traction  Company,  of  this  city,  says  that  the  company's  interurban  elec- 
tric road  across  the  bottoms  between  Fort  Worth  and  Dallas  will  be  double- 
tracked  within   the   next   fourteen   months. 

HAMPTON  ROADS,  V.A.— Application  has  been  filed  for  a  receiver  for  the 
Hampton  Roads  Railway  &  Electric  Company  by  Jno.  G.  Powell  and  Brothers, 
of  Philadelphia,  they  being  the  principal  stockholders.  It  is  alleged  that  the 
company  is   insolvent. 
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nil  .SII.KIIM,  .Mdlt.k  li)MI'.\.NV.  ..I  lliiiuliamlun,  .\.  V.,  |,a.  I,rrn 
infur|uir«lr<l  wiili  a  ca|iilul  >•(  $j).o(ici.  Hirrilori:  O.  S,  llrllcr,  I".  II.  Mat- 
tlirwu.   anil    II.    \V,    KcUon,    ninuliamlnn. 

TIIK  .ADDISON  GAS  AND  POWKR  COMl'AW  Imi  been  incorpuralcl  at 
Ail.luon,  N.  Y.;  capital,  $50,000.  Direclori;  M.  T.  Cutnda.  Wcblx  MilU; 
J.    II.    Kiinucy,  Oiwayti,   l'«. ;   U    11.    Srihrrt,  Coudrraport,    l'«. 


Legal. 


l.tGIITNINi;  DVKK  TKI.KIMID.M.  \\  IKIC  In  llic  appeal  caic  of  ihc 
Soiilhrrn  llrll  Trlrplumr  &  TrlrKraph  C'unipany  v«.  M.  C.  Tycr.  Ilic  Suprrmc 
Court  of  .'Malminii  lins  uflirnird  llir  drcinion  of  the  lower  court  in  favor  of  the 
plaintifT,  M.  C.  Tycr,  whose  pliue  hat  heen  struck  by  IJKblninK  that  lanic  in 
over  the  telephone  wires.  It  was  held  that  where  a  trlrphone  company,  hav- 
ing previously  maintained  a  telephone  in  a  store,  on  beioK  requested  to  remove 
the  same  removed  the  instrument,  but  against  the  proprietor's  protest  neglected 
to  remove  the  wires,  merely  twistiuR  the  ends  of  the  wires  together  inside  the 
huililing,  and  by  reason  thereof  atmospheric  electricity  was  conducted  into 
the  store  and  injured  plaintiff,  who  was  lawfully  in  the  store  on  business  with 
the  proprietor,  defendant's  failure  to  remove  the  wires  from  the  building 
was   neRhgencc   per  sc.   entitling   plaintilT  to   recover   for   the   injuries   sustained. 

TKLIil'IIONK  rOLE  ACCIDKNT.— At  Cambridge,  M.iss.,  a  market  wagon 
wluel  ran  into  a  depression  in  the  street,  the  wagon  lurched  and  came  in  con- 
tact with  a  slightly  leaning  pole  of  the  New  Kngl.ind  Telegraph  &  Telephone 
Company.  A  rider  in  the  vehicle  was  hurt  by  the  pole,  and  a  verdict  in  his 
favor  against  the  company  has  just  been  sustained  by  the  Supreme  Judicial 
Court  of  Massachusetts.  One  of  the  judges  dissented,  however,  remarking: 
"It  will  be  curious  to  see  how  far  the  majority  of  the  court  will  carry  its  inter- 
pretation of  the  statute.  It  frequently  happens  at  the  present  time  that  an 
automobile  gets  beyond  the  control  of  the  person  in  charge,  and  plunges  into 
a  telegraph  pole  outside  the  traveled  part  of  the  way,  and  the  automobile  or 
the  person  in  charge  is  injured.  Is  the  owner  of  the  pole  to  be  held  liable? 
Again,  an  open  trolley  car  leaves  the  track  owing  to  a  defective  rail,  and  a 
passenger  is  thrown  against  a  telegraph  pole.  Is  the  owner  thereof  liable? 
I  cannot  think  that  the  Legislature  intended  any  such  consequence  to  result 
from  the  language  used  in  the  statute.  Statutes  are  to  be  construed  reason- 
ably, and  it  seems  to  me  that  the  construction  put  by  the  majority  of  the 
court  tends  to  most  unreasonable  results." 

MAY  E.'VT  PEANUTS.— The  jury  at  New  Brunswick,  N.  J.,  which  heard  the 
evidence  in  the  suit  of  Alvie  Peterson  against  the  Middlesex  &  Somerset 
Traction  Company  gave  Mr.  Peterson  a  verdict  of  $400.  Peterson  had  been 
eating  peanuts  in  a  car  and  declined  to  stop  when  ordered  by  the  conductor 
to  do  so.  The  conductor,  James  Crossen,  thereupon  threw  him  off  the  car  and 
injured  him.  Mr.  Peterson  instituted  criminal  proceedings  against  Crossen 
and  the  man  was  indicted,  but  at  his  trial  he  was  acquitted.  Then  Peterson 
sued  the  company.  Supreme  Court  Justice  Fort,  in  his  charge  to  the  jury, 
plainly  laid  down  the  principles  of  the  law  in  such  cases.  He  said  that  a 
carrying  company  enters  into  a  contract  with  its  passengers  to  use  a  high 
grade  of  cars  in  carrying  them,  and  that  if  an  unlawful  assault  is  made  the 
carrier  is  liable  for  the  act  of  its  employee  while  the  employee  is  acting  in  the 
capacity  of  employee.  The  company  may  establish  reasonable  rules  that  they 
may  enforce  on  their  cars,  he  said,  but  the  passengers  are  not  bound  by  those 
rules  unless  the  rules  are  posted  in  the  car  or  the  passengers  are  notified  of 
them.  In  the  enforcement  of  the  rules  the  company  is  not  permitted  to  use 
any  more  force  than  necessary.  Crossen  was  enforcing  a  rule  that  peanut 
shells  are   not  permitted  on  the   floor  of  trolley  cars. 


Personal. 


MR.  D.  \V.  COONS,  manager  of  the  Hydra  Battery  Company,  New  York, 
is  around  again  after  a  severe  and  painful  illness. 

MR.  RUDOLPH  BUECKING,  manager  for  Hugo  Reisinger,  New  York, 
has  gone  to  Europe  for  a  short  trip,  combining  pleasure  with  business. 

MR.  E.  THURNAUER,  of  the  French  Thomson  Houston  Company,  is  again 
visiting  this  country  and  may  be  here  some  little  time  before  returrring  to  Paris. 

MR.  RUDOLPH  MIEHLING  has  taken  charge  of  the  New  York  office  of 
the  Walker  Electric  Company,  of  Philadelphia,  having  come  from  the  factory 
in   that   city. 

MR.  IS.AAC  M.  HUTCHISON,  of  Mexico  City,  who  represents  prominent 
American  manufacturing  concerns  in  Mexico,  is  now  in  New  York  City  at  the 
Hotel    Manhattan. 

MR.  A.  E.  WARSWTCK,  formerly  chief  engineer  of  the  electric  traction 
system  of  Mexico  City,  controlled  by  the  London  financial  house  of  Wernher 
Beit  &  Company,  has  sailed  for  Europe. 

MR.  FRED.  W.  EWALD,  former  manager  of  the  Consolidated  Schools  Com- 
pany, and  Mr.  Leonard  W.  Seelisberg,  former  vice-president  and  secretary, 
have  severed  their  connection  with  the  company  and  will  take  up  work  of  a 
diflferent   kind. 

MR.  RALPH  D.  MERSHON  sailed  on  Sept.  25  for  Europe,.  He  will  re- 
turn about  the  middle  of  November.  His  visit  abroad  is  in  connection  with 
engineering  work  on  which  he  has  been  retained  by  a  prominent  company 
in   this  country. 

MR.  PAUL  J.  KRUESI,  manager  of  the  Sunlight  Lava  Mfg.  Company,  of 
Chattanooga,    Tenn.,    has    been    spending    a    couple    of    weeks    north,    visiting 


IrirniU    und    Irantucting     buiinenii.       The    ciinirrn     la    very     buay     on     cleclriial 
ami  ttrrtylrtir   auppliri 

.MK.  <  IIAKI.I  S  S.  DKUMMO.M),  wh..  rr.rnlly  fri.iKnrd  the  financial  dl- 
rrctorahip  of  (he  llriliah  Klectric  Tmction  I'unipaiiy  (ur  the  purpoar  of  aaaum- 
iiig  the  prraideiuy  i>l  ilir  Manlialluii  I'ranait  Company  liaa  vacated  that  r>u>Mi>'n. 
lie   Bailed    for    Kuinpr    Siiliirday   last. 

MR.  DE  VKKK  SIKVKNS  haa  left  for  South  Africa  in  the  iiiirreala  of  the 
recently  reorganiiril  Kiporl  Club  of  America,  0  South  William  Street,  of 
which  aeveral  electrical  men  concerned  in  foreign  Iratlr  arc  mrmliera.  Mr. 
Stcveiia   expecia   to   Im-   abaent    about    aix    niontlia. 

MR.  J.  II.  \'AII..  »(>  well  known  in  Kdiaon  rirclra,  and  for  iomr  time  chief 
engineer  of  Ihc  ayalnn  In  lliiladrlphia,  la  now  aaaocialed  with  the  I'ennaylvania 
Iron  Worka,  and  busily  engaged  on  aeveral  important  engineering  mattera  for 
them.     He  waa  a  visitor  in  New  York  laat  week. 

MR.  A.  I  KKDKKICK  COLLINS  haa  already  booked  for  thia  aeaaon  aome 
twenty  enKaKcinnils  to  lecture,  with  demonalrationn,  on  wireleaa  telegraphy 
and  telephony.  Ilia  firal  lecture  takea  place  thia  week,  (Jctober  3,  before  the 
Iluaineaa   Mrn'a   Aaaocialion   of   I'oughkecpale,   N.    Y. 

MR.  M.  R.  McADOO,  formerly  connected  with  the  I'lltaburg  McKrrapi.rt  & 
Connellavllle  electric  traction  ayatem  and  now  president  of  the  Compania  .Mex- 
icana  de  Tracclon  (Mexican  Traction  Company),  Mexico  City,  haa  juat  left 
New   York   for  Mexico  City  to  atari  construction  work. 

MR.  CHARLES  I'.  JOHNSON,  who  has  made  a  great  aucceaa  in  RufTalo 
in  dealing  in  new  anil  secondhand  electrical  and  kindred  machinery,  haa  de- 
cided on  a  new  atep  which  will  give  him  broader  scope,  lie  is  opening  a  New 
York  office  which  in  all  (irobabllity  will  be  headquarters,  and  from  which  it  i( 
likely  his  Buffalo  business  will  be  conducted. 

MR.  C.  J.  GLIDDKN. — A  cable  dispatch  from  I^ndon  announces  that  Mr. 
and  Mrs.  Charles  J.  Glldden,  of  Lowell,  Mass.,  have  returned  to  London  after 
completing  an  automobile  Arctic  tour  of  6,670  miles.  Mr.  and  Mrs.  Glidden 
sailed  from  Boston  in  June  for  England,  whence  they  began  their  tour  through 
Europe,   in  the  course  of   which  they  crossed   the  arctic  circle. 

MR.  R.  T.  LAFFIN. — Richard  T.  Lalfin,  general  manager  of  the  great  sys- 
tem of  the  Worcester  Consolidated  Street  Railway  Company,  has  sent  in  his 
resignation,  to  take  effect  Jan.  i.  He  is  to  go  to  the  Pliilippines  to  be  general 
manager  of  the  Manila  Electric  Railway  Light  &  Power  Company.  Mr. 
LaflTin  went  to  Worcester  to  his  present  position  on  Jan.   i,   1901. 

MR.  THOMAS  C.  WOOD,  president  of  the  Ball  &  Wood  Company,  the 
well-known  high  speed  engine  builders,  has  just  returned  to  New  York,  from 
Europe.  He  visited  England  and  the  Continent,  making  casual  observation  of 
technical  affairs;  but  the  bulk  of  the  time — some  two  months — was  spent  with 
a  friend  in  a  delightful  walking  tour  through  Switzerland.  Mr.  \Sood  finds 
himself  greatly  benefitted  by   this  quiet  and  leisurely  experience. 

CHILDS— COFFIN.— Miss  Jenny  Coffin,  daughter  of  Mr.  C.  A.  Coffin,  pres- 
ident of  the  General  Electric  Company,  was  married  at  Lynn,  Mass.,  on  Sept. 
23,  to  Mr.  Sterling  W.  Childs,  of  Pittsburg.  Guests  were  present  from  Eng- 
land, Germany  and  many  cities  in  this  country.  The  ceremony  was  performed 
by  Rev.  G.  A.  Gordon,  pastor  of  the  Old  South  Church,  Boston,  who  is  an 
intimate  friend  of  the  bride's  parents.  It  is  stated  that  the  wedding  presents 
are  valued   at  $250,000. 

MR.  EUGENE  L.  ASHLEY,  president  of  the  Hudson  River  Water  Power 
Company  was  the  guest  of  honor  at  a  testimonial  banquet  tendered  to  him  at 
the  United  States  Hotel,  Saratoga,  N.  Y.,  on  Sept.  24.  The  affair  was  gotten 
up  by  the  leading  citizens  of  Glens  Falls,  South  Glens  Falls,  Sandy  Hill,  Fort 
Edwards  and  other  towns  as  a  testimonial  to  Mr.  Ashley's  pluck  and  perse- 
verance in  carrying  forward  the  construction  of  the  big  power  works  at 
Spier's    Falls   on    the    Hudson    River. 

MR.  W.  J.  KELLY,  of  Guatemala  City,  Guatemala,  one  of  the  firm  of  Van 
de  Putte  &  Company  of  that  city,  dealers  and  jobbers  in  machinery,  is  in  New 
York  getting  information  and  estimates  for  electrical  machinery  and  material 
for  the  Guatemala  market.  He  is  especially  looking  up  small  commercial  plants, 
incandescent  lamps  and  fans.  Electrical  machinery  is  practically  admitted  duty 
free  in  Guatemala,  and  that  country  offers  for  American  made  goods  a  fine 
market  which  heretofore  has  been  monopolized  by  the  Germans,  French  and 
English.      Mr.    Kelly  is  a   large  dealer  also   in   farm   and   plantation   machinery. 


Educational. 


TRAINING  FOR  FOREMEN.— With  the  object  of  training  artisans  for  the 
position  of  foremen  it  has  been  decided  to  substitute  for  the  advanced  courses 
which  have  hitherto  been  given  by  the  Lowell  Institute,  Boston,  an  evening 
"School  for  Industrial  Foremen,"  to  comprise  at  the  outset  two  courses,  one 
mechanical  and  the  other  electrical,  both  extending  over  two  years.  The  sub- 
jects in  the  first  year  for  both  courses  will  be  practical  mathematics,  elementary 
physics  and  electricity,  elements  of  mechanism  and  gearing,  and  drawing.  The 
subjects  taught  in  the  second  year  of  the  mechanical  course  will  be  mechan- 
ics, valve  gears,  elements  of  thermodynamics,  the  steam  engine  and  boilers, 
elementary  hydraulics,  testing  laboratory,  steam  and  hydraulic  laboratory  and 
mechanism,  and  elementary  machine  design.  The  second  year  of  the  electrical 
course  will  include  valve  gears,  elements  of  thermodynamics,  the  steam  engine 
and  boilers,  steam  laboratory,  direct-current  machinery,  alternating  currents, 
electric  distribution,  electrical  testing  and  dynamo  laboratory.  The  first  session 
will  open  in  October  and  continue  through  April.  The  instruction  will  be 
given  by  means  of  recitations,  lectures,  drawing  room  practice  and  laboratory 
exercises,  and  it  will  be  given  at  the  Institute  of  Technology  by  members 
of  the  instructing  staff  of  that  institution.  To  be  admitted  applicants  must  have 
a  good  knowledge  of  arithmetic,  including  the  metric  system,  elementary  al- 
gebra, plane  geometry  and  mechanical  drawing.  Like  all  courses  conducted 
by  the  Lowell   Institute,  the  instruction  is  free. 
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I'RANKLIN  INSTITUTE  LECTURES— The  course  of  lectures  announced 
by  the  Franklin  Institute,  Philadelphia,  for  i()o3-4  includes  Mr.  W.  J.  Hammer 
on  radium;  Prof.  R.  \V.  Wood  on  fluorescence,  etc.;  Dr.  Lee  De  Forest  on 
wireless  telegraphy;  VVm.  Martin  I.  VVilbert  on  Roentgen  ray  therapeutics; 
Mr.  A.  A.  Knudson  on  underground  electrolysis;  Dr.  M.  G.  I.loyd  on  the  theory 
of  electrons;  Vr.  J.  W.  Richards  on  the  electrolysis  of  water;  Dr.  E.  F.  Rocber 
on  the  electrometallurgy  of  iron  and  steel;  Mr.  C.  J.  Reed  on  Faraday's  elec- 
trochemical work;  Mr.  Clarence  J.  Messer  on  telpherage;  Mr.  \V.  E.  Harring- 
ton on  rail  bonds;  Mr.  W.  M.  Scott  on  circuit  breakers;  Mr.  Mortimer  Norden 
on  electric  carriage  calls  and  electric  signs;  Dr.  W.  E.  Winship  on  storage 
batteries  in  street  railway  operation. 

BROOKLYN  INSTITUTE.— The  Brooklyn,  N.  Y.,  Institute  of  Arts  and 
Sciences,  has  issued  an  excellent  prospectus  for  1903-1904,  in  which  the 
various  electrical  and  allied  departments  are  well  represented.  In  chemistry  a 
course  of  six  lectures  is  to  be  delivered  by  Prof.  Harry  C.  Jones,  of  Johns 
Hopkins  University,  in  which  electrolytic  dissociation,  etc.,  will  come  up.  Prof. 
John  S.  McKay,  of  the  Packer  Institute,  is  to  deliver  a  course  of  eight  illus- 
trated lectures  on  "Recent  Discoveries  in  Physical  Science  and  their  Relation 
to  Theories  of  Matter  and  Energy."  In  the  Department  of  Electricity  also 
Prof.  K.  R.  von  Nardroff  will  deliver  a  course  of  six  illustrated  lectures  on 
"The  Electron  Theory:  Its  Experimental  Basis  and  its  Chemical  and  Physical 
.Applications."  In  mineralogy,  Mr.  VV.  Goold  Lcvisnn  is  to  lecture  on  the 
■'.Magnetic  and   Electric  Properties  of   Minerals." 


Obituary. 


MR.  \V.  II.  HILL.— We  regret  to  note  the  suicide  of  Mr.  \\  .  H.  Hill,  of  the 
foreign  department  of  the  General  Electric  Company,  at  Orange,  N.  J.  He 
had  returned  recently  from  Mexico  after  a  long  stay  abroad,  and  was  in  very 
poor  health.  He  complained  of  his  inability  to  sleep,  and  appears  to  have 
brooded  over  his  own  condition,  as  well  as  that  of  his  father,  who  has  also  been 
ill.  Mr.  Hill  was  quite  a  young  man  and  was  formerly  at  the  Schenectady 
works. 

MR.  HENRY  STEERS.— A  sad  accident  occurred  at  Westport,  R.  L,  on 
September  29,  when  Mr.  Henry  Steers,  while  fishing  in  the  harbor,  was 
drowned  from  his  boat.  He  was  a  well-known  banker,  and  son  of  the  designer 
of  the  famous  schooner  yacht  America,  which  won  the  Cup.  He  was  early 
interested  in  electrical  matters,  giving  active  support  to  his  friend,  Mr.  E.  H. 
Johnson,  the  pioneer  in  so  many  useful  new  enterprises.  He  was  a  director 
of  the  Dry  Dock,  East  Broadway  &  Battery  Railway  Company,  of  the  Dubuque 
and  Sioux  City  Railroad  Company,  of  the  Interior  Conduit  &  Insulation  Com- 
pany, the  New  York  and  Boston  Dyewood  Company^  the  Rubber  Goods  Manu- 
facturing Company,  and  the  State  Trust  Company.  He  was,  besides,  a  member 
of  many  clubs,  including  the  New  York  Yacht  Club,  the  Union,  the  Racquet  and 
Tennis,  and  the  Engineers'  Club.  He  left  a  widow  and  a  son,  Henry  Steers,  Jr., 
a  contracting  engineer. 


Urabe  Botes. 


EXHAUST  HEADS  FUR  LONDON.— Sixteen  Burt  exhaust  heads  were  re- 
cently sent  to  London,  England,  by  the  Burt  Mfg.  Co.,  Akron,  Ohio. 

THE  HEALD  MACHINE  COMPANY  has  succeeded  to  the  business  lately 
carried  on  as  manufacturers  of  machinery  and  tools,  at  Barre,  Mass.,  under 
the  style  or  firm  name  of  L.  S.  Heald  &  Son. 

THE  PITTSBURG  BRANCH  of  the  H.  W.  JohnsManville  Company,  on 
account  of  increased  business,  has  secured  larger  quarters  by  taking  the  adjoin- 
ing property,  and  now  occupies  the  entire  building  at  218-220  First  Ave. 

STANLEY  INSTRUMENT  COMPANY,  of  Great  Barrington,  Mass.,  has 
issued  a  four-page  bulletin  with  regard  to  its  Stanley  recording  wattmeter  for 
alternating  current  circuits.  The  brochure  is  a  closely  printed  and  closely 
reasoned  technical   discussion  of  the  principles  and   features  of  the  instrument. 

THE  PITTSBURG  TRANSFORMER  COMPANY,  Pittsburg,  Pa.,  is  con- 
tinuing the  mailing  of  monthly  calendars.  In  the  October  publication  appears 
a  girl  dressed  in  Colonial  style,  while  the  business  part  of  the  calendar  is 
contained  in  the  terse  statement  that  more  Pittsburg  transformers  were  sold 
in   September,    1903,   than   ever   before. 

THE  EASTERN  ARM  &  PIN  COMPANY,  of  New  Bern,  N.  C,  is  now 
equipping  another  plant  to  especially  manufacture  large,  special  arms  for 
street  railway  and  power  line  work.  Its  business  in  this  line  both  for  domestic 
and  foreign  consumption  has  grown  to  such  large  proportions  that  it  has 
been  obliged  to   separate  it  from  its  general  cross  arm  business. 

TELEPHONE  EQUIPMENT.— The  International  Telephone  M.inufacturing 
Company,  Chicago,  reports  having  constantly  increasing  demand  for  its  im- 
proved generator-call  telephones  and  its  new  manual  and  self- restoring  drop 
switchboard  equipment.  Among  its  recent  equipments  was  an  order  for  a 
complete   public   exchange   outfit    for   E.    A.    Schuman,    of   Jacksonville,    Fla. 

EXCELSIOR  BATTERY  AT  A  LOW  PRICE.— The  Excelsior  Dry  Battery 
Manufacturing  Company,  32  Vescy  Street,  New  York,  is  offering  to  send  to 
responsible  telephone  companies,  on  six  months'  approval,  a  5x2  cell  which  it 
states  is  far  more  efficient  than  the  ordinary  cell.  It  is  offering  it  at  a  very 
low  price,  and  will  be  glad  to  hear  from  telephone  companies  in  regard  to 
the  matter. 

MR.  E.  L.  VOGEL,  formerly  with  the  Chas.  Munson  Belting  Company,  has 
accepted  a  position  with  the  Grafton  &  Knight  Mfg.  Company,  54  Canal  St., 
Chicago,  as  special  agent.  The  Grafton  &  Knight  Company  are  well  known 
as  manufacturers  of  belting  of  the  highest  quality,   and   are  to  be   congratulated 


upon   having   secured   tlie   services  of  one   so   well   and   favorably   known   to  the 
belting   trade  as   Mr.    Vogel. 

THE  VIRGINIA  LOCUST  PIN  COMPANY,  with  headquarters  at  New 
Bern,  N.  C,  is  now  operating  large  plants  in  three  states,  Virginia,  North 
Carolina  and  Tennessee.  The  product  of  its  factories  in  northern  Virginia 
is  used  for  making  prompt  deliveries  north  and  cast,  that  in  Tennessee  for 
prompt  deliveries  west,  and  that  in  North  Carolina  for  southern  distribution. 
It  has   great  advantages   in   the   way  of   freights. 

THE  BARRIETT  ELECTRIC  COMPANY.  Cincinnati,  Ohio,  has  opened  its 
own  salesroom  and  wareroom  in  the  Havemeycr  Building,  New  York.  Its 
representative,  Mr.  C.  J.  Purdy,  will  carry  in  stock  a  full  line  of  motors  from 
yi  to  lo-hp,  all  voltages.  Mr.  Harriett  has  had  a  great  deal  of  success  with 
these  machines  and  the  stock  which  is  to  be  placed  in  New  York  will  give  him 
opportunities   for   broadening   his  work  and   market. 

THE  HOBART  ELECTRIC  MFG.  COMPANY,  Troy,  Ohio,  has  recently 
enlarged  its  factory  and  increased  its  manufacturing  facilities  to  such  an  ex- 
tent that  it  can  make  immediate  deliveries  of  dynamos.  As  a  matter  of  fact, 
on  regular  sizes  it  is  willing  to  take  telegraphic  orders  where  it  is  essential 
that  machines  be  secured  promptly.  The  company  is  a  well-known  manufacturer 
of  dynamo  electric  machinery  and  has  been  successful  in  building  up  an  ex- 
cellent  business   in    the    middle   west. 


pany, 


ELECTRICAL   SUPPLY  THEFT.— The   Manhattan    Electrical    Supply   Com 
ny,  New   York  City,  had  its  suspicions  aroused  as   to  some  of  its  employees 


and  arrests  of  three  were  made  this  week,  two  being  truckmen  and  one  an 
elevator  man.  It  is  stated  that  these  persons  had  been  stealing  supplies  to- 
gether for  some  months  past,  with  the  collusion  of  a  receiver  of  the  stolen 
goods.  The  supplies  are  estimated  to  be  worth  more  than  $20,000,  and  were 
taken  away  in  cases.     They  consisted  chiefly  of  keys,  sockets,  etc. 

INCANDESCENT  LAMP  METER.-The  Talmont  Electric  Engineering 
Company,  150  Nassau  Street,  New  York,  is  marketing  an  ingenious  device  for 
the  measurement,  at  an  incandescent  lamp,  of  the  amount  of  current  con- 
sumed by  the  lamp.  It  consists  of  an  ammeter  built  in  the  receptacle  between 
the  plug  and  socket.  The  ammeter  is  designed  for  direct  and  alternating  cur- 
rents, and  is  compact  in  size.  The  company  also  builds  high-class  instruments 
10  specifications.     It  reports  meeting  with  much  success  with  its  products. 

THE  EUREKA  ELECTRIC  COMPANY,  formerly  of  Chicago,  has  bettered 
itself  extensively  by  removing  its  plant  to  Genoa.  It  not  only  is  in  position 
to  manufacture  more  cheaply,  but  its  additional  capacity  has  aided  it  to  make 
more  prompt  shipments.  Within  the  last  week  it  has  closed  ten  distinct  con- 
tracts on  telephone  switchboards,  not  smaller  than  400  capacity  each,  and  up 
to  very  large  central  energy  equipments.  Among  new  printed  matter  may  be 
found  its  high  art  No.  23  catalogue,  as  well  as  Bulletins  No.  26  and  No.  27 
relating  to   its   later  switchboard  products. 

ORDER  FOR  ROOFING.-The  largest  orders  ever  given  for  roofing  re- 
cently  placed  by  the  War  Department  with  the  H.  W.  Johns-Manville  Com- 
pany, 100  William  Street,  New  York,  for  roofing  to  be  used  on  the  Army 
Buildings  in  the  ITiilippine  Islands.  A  total  of  14,020  rolls  of  two  squares, 
over  900  tons,  was  ordered;  enough  to  cover  65  acres,  or  make  a  strip  a  yard 
wide  200  miles  long.  Ten  bids  were  submitted  and  the  award  was  made  only 
after  careful  investigation  by  the  War  Department  and  the  supervising  archi- 
tect of  the  Treasury.  Prompt  delivery  was  essential  and  it  is  of  interest  to 
note  that  one  order  for  11,120  rolls  was  completed  within  30  days,  and  another 
for  2,900   rolls  within  ten  days  of  receipt. 

GLOBE  ELECTRIC  MFG.  COMPANY,  of  Gordon  Avenue,  Cleveland,  Ohio, 
has  recently  introduced  a  noVel  form  of  combination  arc  and  incandescent  head- 
light for  electric  cars.  It  has  two  circuits.  On  one  is  an  enclosed  arc,  with 
mechanism  for  elevating  the  lamp  out  of  focus  with  the  reflector,  for  the 
purpose  of  dimming  the  light  when  entering  city  limits.  A  small  rheostat 
goes  with  the  lamp  which  is  adjustable  for  2  to  5  amp.  on  a  drop  of  300 
volts.  It  burns  H  in.  carbons.  On  the  other  circuit  are  four  incandescent 
lamps  to  be  thrown  in  when  the  arc  is  cut  out,  according  to  whether  the  car 
is  within  or  outside  city  limits.  The  change  of  light  is  made  by  inserting  either 
the  arc  or  incandescent  positive  plug  into  the  receptacle  or  by  operating  a  two 
point  switch  in  the  vestibule  of  the  car. 

DECORATIVE  LAMPS.— While  incandescent  lamps  lend  themselves  very 
readily  to  decorative  effects,  the  beauty  of  brilliancy  and  decorative  illumina- 
tion is  frequently  enhanced  by  the  inclusion  of  a  color  scheme.  It  is  not  al- 
ways worth  while  to  buy  lamps  made  with  frosted  or  colored  bulbs  especially 
if  the  decoration  is  only  temporary.  Therefore  the  next  best  thing  is  to 
get  a  coloring  preparation  which  will  give  all  the  result  of  a  permanently  col- 
ored lamp  or  of  a  frosting  solution  which  will  give  similar  results.  Several 
manufacturers  have  placed  such  compounds  on  the  market.  Of  one  of 
these,  Mr.  Francis  Granger,  26  Cortlandt  St.,  New  York,  has  been  appointed 
Eastern  sales  manager  and  is  now  prepared  to  offer  it  in  connection  with  the 
Sterling  Special  lamps  which  have  become  justly  famous  in  part  through  Mr. 
Granger's    aggressiveness. 

PERKINS  SWITCHES.— The  Perkins  Electric  Switch  Mfg.  Company,  of 
Bridgeport,  Conn.,  has  just  issued  a  new  catalogue  6^3x3^  inches,  convenient 
pocket  size,  comprising  192  pages,  in  dark  green  buckram  cover  with  rounded 
corners.  On  the  front  cover  is  shown  a  nickel-plated  flushplate,  with  two 
rotary  flush  switches.  On  the  back  cover  is  shown  the  Perkins  key  socket 
with  shade  holder  rigidly  attached  to  the  shell.  The  latter  is  one  of  the  new 
goods,  shown  for  the  first  time  in  this  catalogue.  No  fewer  than  1,200  articles 
are  enumerated  in  the  catalogue,  each  with  an  individual  catalogue  number  and 
telegraph  code  word.  The  cuts  are  in  halftone,  bringing  out  remarkably  well 
the  qualities  of  the  goods  made  in  porcelain.  The  Perkins  Company  will  be 
glad  to  have  requests  for  the  catalogue  sent  to  any  electrical  supply  house  in 
the  country.     The  catalogue  is  not  distributed  direct  to  the  consumer. 

STANDARD  VITRIFIED  CONDUIT.  — President  B.  S.  Barnard,  president 
of  the  Standard  Vitrified  Conduit  Co.,  39  Cortlandt  St.,  New  York  City,  has 
just  issued  to  the  trade  a  circular  as  follows:  "We  have  on  hand  a  large  stock 
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u(  nuiltl|>le  mU  lingk  Ijrpr  coiiduila  in  all  liiei.  Can  make  iiiimrUiair  ihli)- 
nirnl.  Our  (at'lotin  arr  ill  (nil  operation,  producing  over  8u,uoo  Unit  (rrl 
o(  i-onduil  (irr  diiy.  Wc  ■xlicll  your  ordrrt,  ami  i(  any  of  your  conduit  niiriu 
tiona  arr  lirini  driayrd  l>y  non  drlivrry  of  conduit,  conuiiuiiiiale  with  ua,  ilut 
inic  atyle  and  nuniher  of  ductfrcl  rrquirrd,  and  wr  will  at  onrc  q\iiiir  low 
price  delivrrrd  on  cara  at  factory  or  at  deatination.  There  niuy  l>r  runmra 
in  the  trade  that  wc  arc  not  oprr.itinK  our  worka.  If  you  place  order  with  ua 
wc  will  prove  by  prompt  ahipment  that  rumora  arc  without  foundation.  The 
excellent  quality  of  our  material  ia  well  known.  Many  of  the  largral  con- 
Iracia  awurdeil  durinii  the  paal  yrnr  have  licrn  (atiafaclorily  >U|i|>licd  by  ua." 
STOW  MUI.TI  Sl'lvKli  MOTORS.  The  Slow  Manufncturing  Coiiipiiny. 
ninghninton,  N.  V'.,  haa  recently  iinurd  a  neat  and  wcllillualiatrd  bullrlin  of 
)3  pngca  on  the  aubjecl  of  ila  multi  apeed  nioiora.  Thia  bullrlui  dracril>ra 
theae  motors  (jiiite  clearly,  both  in  lonitruclion  and  operation  iind  «bowa  viiri- 
oui  applications  to  machine  tools.  Thia  method  of  apecd  vari,ilioti  nilmila  of 
a  range  of  apecd  in  the  ratio  of  1  to  ly,.  It  ia  claimed  lh.1l  the  motor  ia 
cap:ible  of  drvrlnpiiig  it<  full  rnlcd  load  at  any  speed  within  its  range  with 
practically    uniform   cnicirmv.    ami    (or   lliii    rra-ion    ii    well    a(ln|>trd    for   a   large 


variety  of  uara.  'I  hr  abaencc  of  any  auxiliary  conlrolling  rcsiatanoc*  and  the 
fact  that  the  moloi  inpiirea  but  one  voltage  only,  inakra  the  machine  rapecially 
drairable  in  many  inalallationa  where  compaLliiran,  lUggrdnrM  and  mm 
pliclty  arc  reciuircd.  The  company  will  he  plraanl  t<i  mail  i-oinm  of  thia  Ilul- 
Iclin   (No.   jj)    to  any  intcrealed  pnrliea. 

MO'ldK  HUUK.-  The  Rolibiiis  &  Myera  Company,  Springrield,  Ohio,  in  ila 
bulletin  No.  ,\j,  recently  iaaucd,  illualrnlra  and  dracribea  il<  complete  line  of 
power  niotiira  ami  dynamoa.  A  number  of  iniprovcmrnta  in  tlieac  mat-hinca  have 
been  introduced  during  <hc  paat  two  ycara,  and  arvrral  aiica  have  brrii  added 
to  the  lin.  Aa  rrgarda  the  dilTrrcnt  nizca  (here  arr  14  framra  in  all,  1}  hp 
being  the  largrat  and  l-johii  the  aiiiallral,  with  auDiciciit  iiilrrmeiiiair  capac 
itica  for  almoat  all  purpoaca.  A  belt  adjuadng  baac  is  regularly  furniahrd  with 
each  inacbinc  of  ^^'hp  and  upward,  and  (he  convenience  of  aide  wall  or  ceiling 
auapenniim  arc  point*  (lia(  a|ipcal  favorably  to  moat  condiliona.  Particularly 
valuable  fraturea  of  (he  pulilica(inn  arc  (hr  chap(cra  cn(i(lrd  "Notca  on  Selec- 
tion of  Motors,"  and  "Instnllatioit  and  Care  of  Motora."  The  bullcdn  ia 
well  illualra(rd  with  views  of  tyiirreprcarntalivc  macbinra,  of  details,  dimen- 
sions, (liaKram^,  e(c.      The   uniial   tables,  corlc   words,  rtc,  are  included. 


UNITED  STATICS   TATliMS   ISSUED   SErTEMHEK  jj,    1903. 
[Conducted  by  \Vm.   A.   Roscnbaum,   Pa(cn(  A((orney,   140   Nassau  St.,  N.   Y.] 

739,282.  JOINT  COVER  OR  KICK  PLATE;  Chrisdan  C.  Bohn,  New  York. 
N.  Y.  App.  filed  l"cb.  ji.  11)03.  A  sirap  pl.itc  in(endi-d  (0  cover  (he  joint 
between   a   wiriiiK   molding  ami   a  wall   conduit. 

739,287.  WIRELESS  TELEGRAPHY;  Elmer  E.  Hu(cher,  Nor(h  Ridgevillc, 
Ohio.  Api>.  filed  .^pril  11,  1903.  .V  device  which  automatically  connects 
the  transmitter  and  disconnects  the  receiver  with  the  aerial  conductor 
each  lime  the  key  is  depressed  and  vice  versa  cich  time  the  key  lifts, 
thereby  luaintaininR  the  receiver  in  circuit  a(  all  times  except  the  instants 
when    the   transmitter    is   operating. 

739.359-  ELECTRIC  LIGHT  SIGNAL;  Valdcinar  Taboulcvilsch.  Sselo  Alc-c- 
androwskojc,  St.  Petersburg,  Russia.  App.  filed  May  14.  190J.  Means 
for  inserting  powdered  niatirial  between  the  pencils  of  an  arc  light  to 
change   the  color  of  the   light  emitted. 

739.306.  ELECTRIC  ATTACHMENT  FOR  PIANOS;  George  H.  Davis. 
Orange,  N.  J.  .'Vpp.  filed  May  g,  iqoi.  Among  other  improvements  (he 
invcn(ion  includes  means ,  for  changing  the  flow  of  current  through  the 
key-operating  magnet  lulices  from  imiitiple  to  scries  to  increase  the  re- 
sis(ance  and  avoid  sparking  a(  (he  contacts. 

739,432.  TERMINAL  FOR  STORAGE  R.VTTERIES;  Jacob  Wilfrid  Madi- 
gin,  Toronto,  Canada.     App.  filed  Jan.    10,  1903.     (See  page  551.) 

739.433-  ELECTRICAL  CONTROLLER;  Gustave  C.  Marx,  Elizabeth,  N.  J. 
App.  filed  July  2,  1903.  The  handle  and  resistance  controlling  lever  of 
a  rheostat  are  pivoted  in  a  tight  cover  which  protects  the  contacts  from 
dust,   etc. 


739.359- — Electric  Light  Signal. 

739,448.  ART  OF  MAKING  BLEACHING  COMPOUND;  Marcus  Ruthen- 
burg,  Harrisburg,  Pa.     App.  filed  Jan.   14.  1902.      (See  page  551.) 

739,464-  RAILWAY  RAIL  JOINT;  George  A.  Weber.  Stamford,  Conn.  App. 
filed  June  2.  1902.  A  pocket  is  formed  in  a  plate  set  beneath  the  joint, 
for   a    bond. 

739,469.  INSULATED  TWIN  JOINT;  George  A.  Weber.  New  York.  N.  Y. 
App.   filed  May   28,    1903.      Details. 


739.SI''-  KAILWAV  1!1,0(  K  SKJNALING  SV.STEM ;  Herbert  U.  Taylor, 
Newark,  N.  J.     App.  filed  Aug.  2,  1901.     DctaiK  of  a  track  circuit  systetn. 

-39,569  APPARATUS  FOR  LOCATING  SHORT  CIRf  HITS  IN  ELEC- 
TRIC LINES;  William  W.  WoodrufT,  Wimh.sicr,  Ky.  App.  filed 
March  19,  1903.  A  magiietic  needle  is  pivotcil  so  that  its  opposite  ends 
or  poles  stand  between  llic  abutting  ends  of  two  semicircular  electro-mag- 
nets which  are  respectively  in  circuit  with  the  line  to  be  measured  and  a 
br.'inch  line.  The  needle  maintains  this  positi(;n  as  long  as  the  two  lines 
balance. 

739.572.  SYSTEM  OF  MOTOR  CONTROL;  Albert  II.  Armstrong,  Schenec- 
tady, N.  Y.  App.  filed  June  15,  1900.  A  fea(urc  of  (bis  inven(ion  is  (he 
eons(ruc(ion  of  (he  ma5(er  con(roller  in  such  a  manner  (hat  current  may 
be  supplied  from  an  alternating  current  source  to  the  controlling  circuits 
without  at  any  time  opening  a  circuit  through  which  current  is  flowing. 

739.577-  MOTOR  CONTROL  SYSTEM;  Charles  E.  Barry  and  William  O. 
Mundy,  Schenectady,  N.  Y.  App.  filed  May  8,  1902.  A  controller  having 
one  lever  with  a  motion  in  one  direction  during  which  the  control  of  a 
small  motor  is  first  effecfed  and  afterwards  the  proper  starting  and  con- 
trol of  a  larger  motor  is  accomplished,  such  an  arrangemen(  of  mo(ors 
being  commonly  used  on  large  prindng  presses  for  threading  in  (he 
paper  and  afterwards  for  the  regular  drive. 

739.588.  ELECTRIC  BRAKING;  Frank  E.  Case.  Schenectady,  N.  Y.  App. 
filed  July  6,  1900.  The  magnetization  of  the  brake  actuating  devices  can 
be  reduced  as  the  speed  of  the  vehicle  decreases  without  reducing  by  a 
corresponding  amount  the  current  generated  by  the  motors  under  mo- 
mentum. 

739.598.  END  PLAY  DEVICE;  Henry  Geisenhoner,  Schenectady.  N.  Y. 
App.  filed  May  8.  1903.  A  spring  pin  abuts  against  the  end  of  an  arma- 
ture shaft  and  causes  end-play  thereof. 


739.433- — Electrical    Controller.  739,601. — Metal  Working  by  Electricity. 

739.599-  SEARCH  LIGHT  PROJECTOR;  John  L.  Hall,  Schenectady.  N.  Y. 
App.  filed  Feb.  24.  1903.  The  motors  for  moving  the  projector  are  con- 
trolled by  switches  in  the  base  of  the  projector  which  in  turn  are  operated 
by   a   master   controller    from   any   distant   point. 

739,601.  METAL  WORKING  BY  ELECTRICITY;  Daniel  E.  Johnson,  Hart- 
ford, Conn.  App.  filed  March  14.  1903.  An  arrangement  of  transformers 
whereby  the  commercial  polyphase  systems  can  be  utilized  for  metal-working 
purposes. 

739.632.  TROLLEY  CATCHER  AND  REPLACER;  James  V.  Ainsworth, 
Los  Angeles,  Cal.     App.   filed  June  22,   1903.      Details. 

739.636-  SWITCHBOARD  FOR  TELEPHONES;  George  F.  Archer,  New 
York,  N.  Y.     -App.  filed  Feb.  4,   1903.      (See  page  565.) 

739,671-  SUPPORT  FOR  ELECTRIC  FIXTURES;  Charles  A.  Hannan,  New 
York,  N.  Y.  App.  filed  May  6,  1902.  A  hanger  consisting  of  a  short 
coupling  threaded  at  each  end  to  fit  the  end  of  the  conduit  and  the  fix- 
ture and  provided  with  a  passage  which  leads  laterally  outward  for  the 
electrical  conductors. 

739,672.  ELECTRIC  SWITCH;  John  Harisberger,  Seattle,  Wash.  App.  filed 
Jan.  26,  1903.  A  non-conducting  diaphragm  is  thrust  between  the  sep- 
arated contacts  at  the  moment  the  circuit  is  broken. 

739,685.  THERMOSTATIC  ELECTRIC  CIRCUIT  CONTROLLER;  Chris- 
tian Klopfanstein  and  Godfried  Klopfanstein,  Utica,  N.  Y.  App.  filed 
Jan.    15,    1903.     Details. 

739,741.  APPARATUS  FOR  MAGNETIC  SEPARATION;  Benjamin  H. 
Sweet,  Brooklyn,  N.  Y.  App.  filed  June  14,  1902.  Magnetic  cylinders  ar- 
ranged successively  in  the  path  of  movement  of  the  crushed  ore,  are 
driven  at  different  speeds  and  are  arranged  with  respect  to  each  other 
and  to  various  receiving  compartments  in  a  manner  to  effect  good  separa- 
tion of  the  materials. 

739.776.  CONTROLLING  ELECTRIC  MOTORS;  Harold  W.  Buck,  Niagara 
Falls,  N.  Y.  App.  filed  Nov.  17,  1900.  The  valve  of  an  engine  driving 
the  generator  is  controlled  automatically  when  a  rudder  has  been  moved 
to  a  certain  point  by  a  motor,  which  point  is  predetermined  by  the  posi- 
tion   of   a   switch-operating  handle. 
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Normal  Activity. 

Xote  is  made  in  our  Financial  Intelligence  this  week  of  the  decline 
during  Septetiiber  in  the  prices  of  various  leading  electrical  securi- 
ties, which  in  coininon  with  otiier  stocks  (juoted  in  Wall  Street, 
have  seen  the  long  depression  accentuated  l)y  a  sharp  "simnp." 
There  has  naturally  arisen  a  good  deal  of  discussion  and  conjecture 
over  this  state  of  affairs,  while  many  have  wondered  as  to  the 
possible  effect  on  general  industry.  Immediate  effect  there  has  been 
none  anywhere  di-covcrable,  but  it  would  be  only  reasonable  to 
e.xpect  some  sympathetic  reaction  in  trade  or  commerce;  while  it 
would  be  equally  unreasonable  to  expect  that  the  increase  of  national 
wealth  could  be  maintained  forever  at  the  abnormal  rate  prevailing 
in  the  last  few  years.  We  say  "increase  of  wealth."  not  with  refer- 
ence to  any  Wall  Street  quotation  of  stocks,  but  because  the  unde- 
niable fact  is  that  real,  tangible  property  of  all  kinds  has  been 
brought  into  existence  at  an  enormous  rate  under  the  stimulus  of 
expanded  credit,  overtime  work,  and  an  insatiable  desire  to  get  rich 
and  to  enjoy  in  larger  degree  the  comforts  of  life. 


For  the  time  being  the  creation  of  stocks,  securities  and  new  prop- 
erties to  absorb  the  savings  and  spare  cash  has  outrun  the  demand 
or  the  capacity  of  absorption,  and  hence  the  situation.  In  a  great 
many  respects  this  lull,  this  breathing  spell,  is  a  great  boon,  and 
will  be  turned  to  advantage.  It  is  already  checking  the  fever  of  spec- 
ulation ;  it  is  already  substituting  conservatism  for  craze ;  it  is  al- 
ready relegating  to  the  rear  the  mere  gamblers  and  leaving  plain  and 
industrious  people  in  sober  possession  of  their  own  and  of  the 
field.  The  moment  has  arrived  for  quiet  and  thoughtful  solidifica- 
tion of  the  gains  and  achievements  of  the  recent  past  as  a  new  and 
permanent  foundation  for  the  industrial  and  financial  triumphs  of 
America  in  the  future. 


Whoever  first  sounded  the  cautionary  halt  is  a  public  benefactor; 
more  probably,  the  instinctive  impulse  of  society  for  self-preser- 
vation has  been  finer  than  the  shrewdest  foresight  of  any  keen  indi- 
vidual. The  cost  of  living  was  rapidly  reaching  the  point  of  priva- 
tion ;  the  exactions  of  labor  were  wiping  out  all  the  inducements 
to  capital;  and  the  general  charges  on  production  had  imperiled 
our  status  in  the  trade  of  the  world,  and  offset  all  the  virtues  of 
native  ingenuity  and  invention.  But  all  the  permanent  conditions 
and  attributes  of  welfare  are  with  our  country  and  can  neither  be 
dissipated  nor  dislodged  nor  changed.  Moreover,  at  the  instant, 
over  and  above  the  fierce  ambition  to  excel  and  the  national  habit 
of  steady  labor,  the  abundance  of  raw  material  and  the  presence 
of  a  vast  population  of  unbounded  powers  of  consumption,  we  have 
the  providential  spectacle  of  fruitful  harvests  and  excellent  demand 
at  good  prices  for  the  exportable  products  of  our  soil.  It  was  a 
famous  British  statesman  who,  after  a  strenuous  period  of  advance,, 
gave  his  party  the  motto  "Let  us  rest  and  be  thankful."  .-Ml  periods 
of  advance  invite  to  repose  and  recuperation,  but  the  .American  with 
a  teeming  continent  to  subdue  can  only  say.  "Let  us  be  thankful; 
but  we  cannot  rest." 


Rural  Tellphony. 

We  learn  that  Senator  Fairbanks,  of  Indiana,  proposes  to  push 
vigorously  with  the  Post  Office  Department  a  scheme  by  means  of 
which  mail  delivery  in  the  rural  districts  will  be  considerably  ex- 
pedited through  the  intervention  of  the  telephone.  It  would  appear 
that  the  general  idea  underlying  this  plan  is  to  organize  such  a 
system  that  when  the  envelope  is  properly  designated  and  stamped, 
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tlir  iiiistiMiisiiT  at  any  mail  centre  can  iitih/c  ilic  tdiplmnc  iiiiuil«. 
nill  up  the  person  out  in  the  country  to  whom  ilic-  letter  l^  ail 
dressed  and  communicate  the  contents  (orthwiih.  It  would  scrni 
that  such  a  scheme  would  abridge  the  lime  of  delivery  several  hours, 
especially  in  the  winter;  and,  in  fact,  we  can  imagine  an  extrusion 
of  it  by  \vhich  the  person  receiving  the  contents  of  a  letter  could 
dictate  to  the  postmaster  or  his  clerk  a  telephonic  reply  if  necessary, 
again  paying  a  small  fee  for  the  privilege.  Thus  a  whole  day  miglit 
be  saved  in  the  receipt  and  reply  of  a  letter,  and  while  there  may  be 
a  general  idea  that  in  the  rural  districts  such  di-patcli  and  celerity 
would  account  for  little,  we  are  under  the  imiire-sion  that  in  tlic 
aggregate  a  great  deal  of  new  business  might  be  created  corre- 
sponding to  the  special  delivery  system  already  in  fonc  in  cities. 


>.i  ilir  past,  I.I  us  iii.ike  note  of  what  rcniaini  for  the  future  to 
achieve.  The  world  is  living  fast,  burinng  the  candle  at  both  ends, 
and  nerds  not  only  the  resources  of  the  present  but  increase  to  an 
hundredfold. 


It  will  be  observed  that  this  proposed  system  is  predicated  upon 
an  e.xtensive  network  of  rural  telephone  wires,  and  it  serves  to  call 
attention  to  the  extensive  development  that  rural  telephony  has  en- 
joyed of  late  years;  in  fact,  it  may  be  doubted  if  the  luiblic  has  any 
idea  of  the  extent  to  which  telephony  is  modifying  .iiui  h;is  already 
ameliorated  some  of  the  conditions  of  loneliness  attaching  to  life  on 
the  farm.  We  note  in  the  Xew^  York  Sun  of  last  Sunday  a  very  in- 
telligent and  well-mformed  article  on  this  subject,  giving  many  de- 
tails of  the  manner  in  which  rural  telephony  has  been  pushed,  par- 
ticularly by  the  independents,  in  the  great  Middle  States  and  those 
of  the  Northwest,  and  giving  an  estimate  that  during  the  last  five 
years  telephones  have  been  put  in  nearly  hall  a  million  rural  homes. 
The  service  very  often  saves  money  for  the  farmer,  as  well  as  his 
labor,  furnishes  amusement  for  his  wife,  puts  the  doctor  and  the 
storekeeper  within  quicker  access,  and  generally  knits  the  whole 
community  together.  It  is  obvious  that  the  Fairbanks  plan  would 
prove  another  stimulus  to  this  development,  and  we  have,  in  fact,  a 
suspicion  that  in  some  country  places  where  the  post  office  and  the 
telephone  happen  to  be  close  together,  it  would  be  found  that  the 
idea  has  already  been  tried  under  the  stress  of  circumstances  and 
found  to  work.  We  trust  that  Senator  Fairbanks  will  agitate  the 
matter  further,  for  it  is  in  such  ways  that  these  modern  appliances 
are  brought  to  their  full  utility;  and  unsuspected  benefits  often  crop 
up  from  such  trials  and  experiments. 


A  Decadf  of  Power  Transmission. 

Ten  years  ago  last  month  the  first  polyphase  transmission  plant 
on  this  continent  was  put  into  operation.  It  was  looked  upon  by 
many  as  a  precarious  innovation  of  somewhat  doubtful  and  limited 
usefulness,  but  it  was  a  success  from  the  start,  and  from  that  time 
onward  the  art  of  power  transmission  has  developed  with  sensa- 
tional rapidity.  We  are  just  in  receipt  of  a  list  of  polyphase  power 
plants  from  the  General  Electric  Company  which,  although  it  shows 
the  work  of  but  a  single  large  company,  gives  a  most  vivid  idea  of 
what  a  single  decade  has  wrought.  Although  limited  to  installations 
aggregating  more  than  500  hp,  the  total  of  plants  in  operation  or 
now  under  construction  rises  to  331,  including  those  undertaken  by 
the  Canadian  annex  of  the  same  great  organization ;  and  the  total 
generator  capacity  now  delivered  or  contracted  for  rises  to  the  tre- 
mendous aggregate  of  more  than  eleven  liuitdred  thousand  horse- 
power. So  enormous  a  growth  is  startling  even  in  this  age  of  won- 
ders, and  doubly  sensational  when  we  realize  that  it  represents  only 
a  part,  although  a  very  large  part,  of  the  work  that  has  been 
accomplished.  We  can  hardly  realize  the  size  of  the  figures,  and  yet 
they  represent  only  the  beginning  of  the  world's  opportunities  in 
power  transmission.  For  if  all  this  splendid  growth  had  been  con- 
centrated into  a  single  year,  and  every  plant  had  utilized  a  water 
power,  the  whole  gain  in  harnessing  the  forces  of  nature  would 
not  have  been  great  enough  to  make  a  perceptible  change  in  the 
world's  aggregate  consumption  of  fuel.     Lest  we  be  unduly  proud 


111  fact,  only  a  part  of  this  great  record  of  power  transmission  per- 
tains to  the  development  of  water  powers.  Of  the  polyphase  plants 
built  in  the  last  five  years  no  small  proportion  are  steam  driven,  and 
employed  in  railway  or  lighting  service,  feeding  substations  with 
rotarics.  A  glance  at  the  list  before  us  shows  how  swift  has  b<*cn 
the  growth  of  this  class  of  service,  and  how  far  reaching  has  been 
the  change  in  methods  of  electrical  distribution.  Nevertheless,  the 
water  power  developments  have  been  of  great  importance,  and  have 
marked  out  the  way  for  the  work  of  the  century  just  begun.  .As 
time  goes  on  water  power  must  assume  greater  and  greater  indus- 
trial importance,  and  as  the  rising  price  of  fuel  renders  longer  and 
longer  transiiiissions  profitable,  powers  not  now  seriously  considered 
at  all  will  become  sources  of  vast  revenue.  ICven  now  many  trans- 
missions over  50  miles  in  length  arc  in  operation,  and  it  is  interest- 
ing to  observe  that  the  General  Electric  list  contains  three  transmis- 
sions of  100  miles  or  more,  while  two  others  installed  by  other  com- 
panies are  well  known  to  our  readers.  This  extension  of  the  ef- 
fective radius  of  transmission  has  been  brought  about  by  additional 
experience  in  dealing  with  high  voltages.  The  number  of  plants 
using  line  pressures  of  10,000  to  12,<KX>  volts  is  now  so  large  that 
these  may  be  considered  as  standard  for  transmissions  of  moderate 
length.  The  list,  however,  contains  no  less  than  32  plants  operating 
at  or  above  20,000  volts,  and  it  is  perfectly  safe  to  say  that  the  total 
number  of  such  plants  is  not  less  than  50,  of  which  at  least  a  large 
minority  are  working  at  30,000  volts  or  more.  Truly  the  radical  of 
lo-day  is  the  conservative  of  to-morrow,  and  the  little  group  of  engi- 
neers who  were  standing  out  for  high  voltage  of  ten  years  ago,  now 
find  themselves  in  the  category  of  the  cautious.  There  are  not  now 
enough -plants  running  at  40,000  volts  or  more  to  permit  a  clear  view 
of  the  situation  at  still  higher  voltages,  but  the  engineer  who  in  a 
reasonably  good  climate  is  content  with  20,000  or  30,000  volts  should 
be  regarded  as  careful  and  conservative. 


And  now'  about  the  commercial  success  of  the  art.  Financial  data 
from  electric  plants  are  notoriously  hard  to  obtain ;  but  we  know 
something  of  not  a  few  of  the  properties  on  the  list  and  their  con- 
dition, generally  speaking,  is  good.  We  will  go  so  far  as  to  say  that 
most  transmission  plants  established  as  investments  and  operated 
for  profit  have  paid  and  will  pay.  Plants  thoughtlessly  initiated  in 
a  speculative  spirit  may  come  to  grief  and  deserve  the  fate.  It  is 
interesting  to  run  over  the  list  before  us,  and  to  note  from  our 
knowledge  of  the  history  of  some  of  the  plants  how  long  and  care- 
fully they  have  been  considered  before  going  ahead  with  them.  Some 
have  been  under  consideration  for  five  years  or  more  before  finally 
getting  under  way,  and  some  for  even  longer  periods.  The  art  has 
been  growing  year  by  year,  and  projects  that  once  looked  precarious 
are  now^  on  a  firm  basis.  Every  improvement  has  opened  a  new- 
field  of  action,  and  at  the  present  time  there  are  plans  maturing  for 
transmissions  that  five  years  ago  would  have  seemed  without  the  pale 
of  commercial  possibility.  He  would  be  rash  who  would  predict 
what  the  progress  of  the  next  decade  may  be;  but  this  much  is  cer- 
tain, that  power  transmission  must  of  necessity  be  greatly  extended 
in  its  scope,  and  that  the  growth  of  the  past  decade  is  only  a  bare 
beginning  of  what  must  be  accomplished.  Industry  must  go  on  and 
power  must  be  forthcoming.  Year  by  year  the  world's  coal  supply 
is  diminishing,  and  long  before,  probably  centuries  before,  it  is  ex- 
hausted, the  price  of  fuel  will  be  so  high  as  to  constitute  a  serious 
obstacle  to  human  development.  Before  the  close  of  the  present 
century  the  fuel  situation  will  be  grave,  and  every  effort  must  be 
bent  toward  reduction  in  fuel  consumption.     So   long  as  there  are 
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many  great  water  powers  undeveloped  the  use  of  fuel  will  be  a 
wanton  extravagance,  and  it  is  safe  to  say  that  every  usable  stream 
will  be  harnessed  and  put  into  service.  Methods  may  change  and 
new  economic  situations  may  arise;  but  clearly  the  great  work  of 
electrical  power  transmission  must  go  on  with  the  impetus  already 
given  it  until  the  list  before  us  shall  seem  a  mere  fragment  of 
ancient  history. 


Electrostatic  Transformers. 

An  article  by  Dr.  Ives  on  page  595  describes  an  e.xperiment  con- 
<hicted  in  the  direction  of  electrostatic  transformation.  At  the  pres- 
ent time  all  our  industrial  and  commercial  transformation  of  energy 
is  electromagnetic,  through  the  medium  of  the  transformer.  In  this 
apparatus  electric  energy  is  absorbed  from  a  primary  circuit  into  iron 
or  steel  in  the  form  of  magnetic  energy,  and  transferred  to  an  asso- 
ciated secondary  circuit  as  electric  energy,  through  magnetic  energy 
as  a  connecting  link.  It  is  possible,  theoretically,  to  absorb  electric 
energy  in  the  form  of  electrostatic  energy  and  transfer  it  to  a  sec- 
ondary circuit,  through  electrostatic  energy  as  a  connecting  link. 
Thus  far,  however,  not  much  success  has  been  attained  in  this  di- 
rection. It  is  easy  to  step  down  in  pressure,  but  not  easy  to  increase 
at  the  same  time  in  current.  Thus,  if  50  one-microfarad  condensers 
are  charged  in  series  from  an  alternating-current  circuit  of  5.000 
volts  pressure,  each  condenser  taken  alone  will  develop  a  pressure 
of  100  volts,  but  the  current  through  each  capable  of  being  diverted 
into  a  shunt  path  is  only  the  same  as  the  primary  current  through 
all  the  other  condensers.  In  the  experiments  considered,  Professor 
Ives  employed  a  secondary  condenser  metallically  insulated  from  the 
primary.  The  power  transferred  to  the  secondary  circuit  does  not 
seem  to  have  been  encouragingly  large. 


Three-Phase  Power  Measurements. 

In  a  single-phase  circuit,  the  power  transmitted  at  any  point  varies 
cyclically  between  zero  and  a  ma.ximum,  when  the  circuit  is  non- 
inductive,  and  between  a  definite  negative  and  positive  values  when 
the  circuit  is  inductive.  An  ordinary  wattmeter  with  its  pressure 
and  current  coils  properly  connected,  indicates  the  integrated  value, 
or  mean  value,  of  the  power  in  the  circuit,  without  any  difficulty. 
When,  however,  three  single-phase  circuits  differing  in  phase  are 
collected  together  into  a  three-phase  system,  the  voltage  of  the  sys- 
tem is  naturally  presented  in  a  delta,  between  adjacent  wires,  or  on 
the  sides  of  the  systems;  whereas  the  current  is  naturally  measured 
in  star,  by  inserting  an  ammeter  in  each  wire.  Under  these  condi- 
tions the  power  of  the  circuit  is  not  measured  so  readily.  If  the 
system  is  all  presented  in  star,  as  in  the  case  of  a  star-wound  three- 
phase  generator,  with  a  neutral  point,  the  ordinary  measurement  of 
power  can  be  applied  by  connecting  a  wattmeter  to  each  branch  of 
the  system  successively.  Again,  if  the  system  is  all  presented  in 
delta,  as  when  loads  are  connected  in  delta  to  a  three-phase  system, 
a  similar  application  can  be  made.  But  when  the  voltages  are  in  star 
and  the  currents  in  delta,  or  vice-versa,  the  ordinary  method  has  to 
he   modified. 


The  customary  method  with  the  voltages  in  delta  and  the  cur- 
rents in  star,  is  to  use  t\\o  wattmeters  simultaneously,  with  the  cur- 
rent coil  of  No.  I  in  the  A  wire,  and  its  pressure  coil  in  the  AC 
phase,  while  the  current  coil  of  No.  2  is  in  the  B  wire,  with  its  pres- 
sure coil  in  the  BC  phase.  The  particular  order  of  wires  selected  is, 
of  course,  indifferent,  provided  that  the  pressure  is  measured  be- 
tween the  wire  with  the  coil-bearing  current  and  the  wire  that  has 
no  coil.  Two  wires  of  the  system  then  pass  through  current  coils, 
and  the  third  wire  has  no  current  coil,  but  connects  with  both  pres- 


sure coils.  Under  these  conditions  the  sum  of  the  two  wattmeter 
readings  is  the  total  power  transmitted,  whether  the  system  is  bal- 
anced or  unbalanced,  symmetrical  or  dissymmetrical.  The  method 
is  usually  described  as  the  two-wattmeter  method.  It  is  not,  of 
course,  essential,  but  merely  convenient  to  use  two  wattmeters  si- 
multaneously, since  one  wattmeter  may  be  connected  to  the  two 
positions  alternately,  in  swift  succession.  The  proposition  that  two 
wattmeters,  thus  connected,  can  jointly  and  correctly  indicate  the 
power  delivered  over  the  three  wires,  is  readily  proved,  either  graph- 
ically or  analytically. 


On  page  596  of  this  issue  appears  an  article  by  Mr.  Jeannin,  in 
which  a  graphical  method  is  given  for  computing  the  power  in  any 
ihree-pliase  system,  symmetrical  or  dissymmetrical,  when  the  mag- 
nitudes of  the  three  delta  voltages  and  the  strengths  of  the  three- 
star  currents  are  all  known  in  their  proper  order.  That  is  to  say, 
the  method  enables  the  power  of  the  system  to  be  computed  from  the 
magnitudes  of  the  voltages  and  currents,  without  any  direct  meas- 
urcnicni  of  phase-angles,  or  without  the  use  of  any  wattmeter.  It  is 
known  that  any  set  of  three-phase  voltages  in  delta  make  up  a  tri- 
angle, whose  exterior  angles  are  the  respective  voltage  phase-dif- 
ferences. It  is  also  known  that  any  set  of  three-phase  currents  in 
star,  make  up  a  triangle  whose  e.xterior  angles  are  ihe  respective 
current  phase-differences.  Mr.  Jeannin's  two  methods  are  conju- 
gate. In  the  first  he  plots  the  delta-voltages  graphically  to  scale  in 
a  triangle.  He  then  plots  the  star-currents  graphically  on  trans- 
parent paper,  having  drawn  their  relative  star-phases  correctly  by 
the  aid  of  the  current  triangle.  He  works  the  transparent  star- 
current  diagram  over  the  voltage  triangle,  until  a  position  is  found 
at  which  the  three-star  current  arms  emerge  through  the  three  re- 
spective vertices  of  the  voltage  triangle.  The  centre  of  the  star  is 
then  marked  within  the  triangle.  This  is  a  fictitious  neutral  point 
of  the  voltage  system.  It  is  such  a  neutral  point  as  would  produce 
a  star-voltage  system  capable  of  supplying  the  observed  star-cur- 
rent strengths  and  phases  on  non-inductive  loads.  If  the  magnitudes 
of  the  three  star-voltages  from  this  fictitious  neutral  point  be  each 
respectively  multiplied  by  the  star  branch  current  in  phase  therewith, 
the  sum  of  the  three  products  will  be  the  total  power  transmitted  in 
the  system. 


The  other  method  consists  in  taking  the  triangle  of  currents  and 
working  over  it  a  transparent  star  diagram  of  voltages,  until  the 
arms  of  the  star  pass  through  the  vertices  of  the  triangle.  The 
star  centre  then  measures  off  star-current  components  that  may  be 
multiplied  directly  by  their  respective  voltages  and  the  sum  will  be 
the  total  power  in  the  system.  The  two  methods  are  conjugate  by 
the  ordinary  law  of  conjugate  relations  between  alternating  pres- 
sures and  currents  in  a  connected  system.  The  advantage  of  the 
method  is  that  it  can  be  readily  employed  in  a  central  station  where 
there  are  three  ammeters  constantly  connected  to  the  system,  and 
where  a  \oItmeter  can  be  successively  connected  to  the  three  sides 
of  the  .system.  The  power  can  thus  be  determined  without  having 
to  procure  a  wattmeter  or  wattmeters  and  insert  coils  in  the  lines. 
The  disadvantage  of  the  method  is  that  it  is  a  graphical  method,  de- 
pending for  its  accuracy  upon  the  manipulation  of  a  pair  of  diagrams 
and  the  measurement  on  a  scale  of  the  components  within  the  dia- 
grams. It  is  true  that  with  care  the  work  can  be  done  with  an  error 
that  is  not  of  much  commercial  importance;  but  the  three  ammeter 
scale  errors  enter  independently  into  the  result,  as  well  as  the  per- 
sonal equation  of  the  draughtsman.  For  purposes  of  accuracy, 
therefore,  the  wattmeter  method  by  two  successive  observations  is 
likely  to  be  preferred,  especially  since  the  wattmeter  may  be  checked 
and  tested  upon  a  contimioi>  current  circuit. 
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New   York  State  Street  Railway  Convention. 


■rill-  SlUTl  Railway  Association  of  the  United  States  held  an  ex- 
ii-llciit  twtiiiy  liisl  annual  lOiivcntion  at  the  Yates  House,  Syraciitc. 
N.  v.,  l)rKnuimK  rucsilay,  October  0.  when  about  lOo  delcKatcs  and 
others  were  in  alti-iul  iiue.  The  prograinine  as  given  already  in 
these  i)atjes  was  adhered  to. 

Prrsidonl  IJ  Tracy  Rogers,  whose  long  administration  liav  biiii 
marked  by  adniiiablo  work  lor  street  railway  interests,  delivereil,  .i^ 
usual,  a  masterly  annual  address,  reviewing  the  situation  within 
and  outside  the  Stale,  and  offering  many  valuable  suggestions  for 
work  by  members  and  the  Association  in  delinite  directions.  In  ihe 
eijiirse  of  the  address  be  said: 

"A  subject  which  is  of  the  greatest  interest  to  cities,  alTeetmg 
rspccially  at  present  those  of  the  first  class,  and  which  will  un- 
doubtedly affect  the  other  cities  of  the  State,  is  the  status  of  the 
law  inider  which  the  public,  upon  paying  a  fare  of  five  cents,  de- 
mands a  transfer  as  well  as  a  re-transler  upon  the  lines  of  a  system. 
The  c.\tent  to  which  the  net  earnings  are  diminished  by  this  obliga- 
tion will  at  once  be  recognized  as  serious  and  militating  against  the 
best  interests  of  street  railways.  Its  effect  is  shown  by  the  reduc- 
tion of  the  average  fare  on  roads  in  Manhattan  Island  to  3.46  cents, 
and  on  roads  in  the  Rorongh  of  Bronx  and  Westchester  to  2.64 
cents,  and  the  evidence  that  30  per  cent  of  all  payers  of  fare  request 
a  transfer  ticket.  While  the  issuance  of  transfer  tickets,  in  my 
opinion  is  of  great  value  to  the  companies  and  undoul)tedly  increases 
their  income,  the  law  under  which  transfers  were  given  has  been 
so  construed  as  to  make  it  optional  with  a  passenger  as  to  what 
point  and  upon  what  lines  he  would  ride,  thus  depriving  the  company 
of  the  e.Kcrcise  of  the  discretion  which  is  vested  in  its  board  of 
directors  to  operate  their  road  for  the  best  interests  of  the  public. 

"This  condition,  overburdening  as  it  does  some  lines  and  pre- 
venting the  distribution  of  traffic  upon  others,  which  reach  substan- 
tially the  same  point  of  destination,  rapidly  wearing  out  the  equip- 
ment, militates,  in  my  opinion,  strongly  against  the  best  interests  of 
street  railway  companies  and  of  the  public  itself. 

"For  a  number  of  years  we  have  been  confronted  in  the  Legislature 
with  a  proposed  mortgage  tax  bill,  taxing  our  corporation  mortgage. 
I  consider  it  imperative  to  remind  you  of  the  disaster  which  would 
befall  us  in  event  the  proposed  law  should  be  enacted.  The  street 
railroads  are  bearing,  in  the  way  of  taxation,  all  the  burdens  that 
should  be  imposed  upon  them. 

"The  percentage  of  net  income  paid  in  taxes  by  the  street  railways 
of  the  State  as  shown  by  the  last  annual  report  of  the  State  Board 
of  Railroad  Commissioners,  for  the  year  ending  June  30.  1902,  was 
35  per  cent. — when  the  Ford  franchise  tax  bill  was  passed  it  was  28 
per  cent.  This  percentage  does  not  include  the  amount  of  the 
Ford  franchise  tax  which  was  assessed  for  1902,  but  not  paid  by  the 
large  companies  for  that  year,  they  claiming  the  law  to  be  uncon- 
stitutional, but  the  Court  of  Appeals  has  since  declared  it  consti- 
tutional, and  the  amount  assessed  against  these  companies  for  that 
year  must  be  paid  and  added  to  the  above  percentage,  which  will 
very  materially  increase  the  above  rate. 

"Of  the  99  operating  roads  of  this  State  for  that  year  but  eleven 
paid  dividends,  three  of  these  being  in  New  York  City.  Of  the 
remaining  eight  dividend-paying  roads,  three  showed  a  deficit  after 
so  doing. 

"The  percentage  of  gross  earnings  paid  for  taxes  during  the  year 
1902,  for  the  maintenance  of  State,  local  and  municipal  government, 
w-as  S  2/10  per  cent.  It  would  seem  from  the  above  figures  that 
we  are  now  paying  our  share  of  the  tax.  Should  a  law  be  passed 
taxing  our  mortgages,  it  would  seriously  affect  the  sale  of  our 
securities,  which  would  result  in  retarding  the  future  development 
of  street  railroads  throughout  our  State,  which  development,  if 
uninterrupted,  would  materially  increase  the  assessed  valuation 
of  real  estate  to  an  extent  which  would  largely  offset  the  expected 
revenue  to  be  derived  by  the  enactment  of  a  law  taxing  our  mort- 
gages." 

Mr.  Orlando  W.  Hart,  of  Fall  River,  Mass.,  read  a  brief  but  in- 
teresting paper  on  "Dispatchers'  Duties  and  Electric  Signals,"  in 
which  he  suggested  the  holding  of  a  dispatchers'  convention  this 
winter  to  discuss  the  question  of  safe  street  railway  operation  under 
the  train  order  system  and  to  formulate  a  set  of  rules  and  forms 
for  the  government  of  all  the  companies  represented. 

Mr.  C.  E.  Parsons,  of  Glens  Falls,  read  an  interesting  paper  on 
"Hydraulics  in  Connection  with  Street  Railway  Operation,"  in 
which   he   outlined   the  hydro-electric   power   development   that    has 


been  ({■miik  <iii  in  the  Hud. on  .md  .Mohawk  Valleys  of  New  York 
.Stale,  and  honi  which  a  large  trolley  network  alreaily  derives  cur- 
rent. Mr.  Parsons  :iNo  discussed  technical  quesiioiis  bearing  upon 
Mieh  nlilization  m  general,  such  as  wheels,  generating  uiiitSj  switch- 
Ix'ards,  etc.  While  admitting  that  a  good  deal  of  skepticism  existed 
among  street  railway  managers  as  to  the  reliability  of  water  power 
for  continuous  set  vice,  he  concluded  that  "it  seems  safe  to  predict 
iliat  water  power  will  be  as  reliable  as  steam,  with  the  additional 
advantage  of  a  s.iving  of  50  per  cent,  in  the  cost  of  energy." 

The  sessions  were  concluded  on  Wednesday  morning.  Among 
other  g(jod  pajiers  presented  were  those  on  steam  and  electric  cross- 
ings, by  Mr.  C.  R.  Barnes;  standards,  by  Mr.  C.  1.  .\llen.  of  Utica; 
traffic  arrangements  with  Other  iiiternrban  line>-,  T.  J.  Nicholl,  of 
Rochester;  freight  and  express  business,  by  Mr.  1'..  F.  Seixas,  of 
St.  Catharines,  Canada. 

After  nine  years  of  service,  President  Rogers  declined  re-election 
in.  a  graceful  speech,  on  account  of  the  pressure  of  his  growing 
private  business.  Mr.  Caryl  Ely  paid  a  deserved  tribute  to  the 
services  of  Mr.  Rogers  to  the  Association.  The  officers  then  elected 
were  as  follows:  President,  Mr.  E.  G.  Connette,  of  Syracuse;  vice- 
presidents,  Mr.  A.  B.  Colvin,  of  Glens  Falls,  and  J.  L.  Heins,  of 
Brooklyn;  secretary-treasurer,  Mr.  W.  W.  Cole,  of  Elmira;  execu- 
tive committee,  Messrs.  C.  I-  -Mien,  of  Utica;  B.  B.  N'ostrand,  Jr., 
of  Peckskill;  .\.  B.  Pouch,  of  New  burgh,  and  J.  II.  Pardee,  of 
Canandaigua. 

Interesting  papers  were  also  presented  by  Mr.  J.  F..  Stephenson. 
of  Buffalo,  on  "Interurban  Ticketing."  and  by  Mr.  John  E.  Duffy. 
of  Syracuse,  on  the  "Use  and  Abuse  of  Transfers." 

'I'lie  hospitalities  extended  by  local  trolley  interests  during  the 
week  were  lavish  and  were  heartily  enjoyed  by  all. 


Over  125  Miles  an  Hour. 


Continuing  the  experiments  on  the  Berlin-Zossen  military  road, 
to  which  we  directed  special  attention  last  week,  the  German  elec- 
trical engineers  engaged  on  the  work  have  now  succeeded,  as  we 
predicted  they  would,  in  pushing  the  speed  of  the  car  above  125 
miles  an  hour.     A  cable  dispatch  from  Berlin  of  October  6  says: 

".\n  electric  car  on  the  Marienfelde-Zossen  experimental  line 
reached  a  speed  of  125^  miles  an  hour  to-day,  or  a  kilometer  more 
than  the  highest  previous  record.  The  machinery  and  roadbed  were 
unimpaired.  The  engineers  are  determined  to  try  for  still  higher 
speeds  and  venture  the  opinion  that  they  will  be  able  to  attain  the 
rate  of  140  miles  per  hour.  The  current  was  between  13,000  and  14,- 
000  volts,  capable  of  driving  the  car  at  the  rate  of  over  200  miles. 
This  power  is  reduced  by  transformers  to  about  450  volts.  The 
car  used  to-day  had  four  motors,  having  together  about  1,100  hp. 
It  was  the  car  used  in  the  previous  tests  this  year,  and  is  constructed 
on  the  Siemens-Halske  system.  Another  car  of  somewhat  different 
equipment  as  to  motors  and  transformers  has  been  built  for  addi- 
tional high-speed  tests. 

"The  lives  of  all  on  board  the  experimental  car  were  heavily  in- 
sured. A  large  party  of  engineers,  military  men  and  civilians 
gathered  at  Dallwitz,  where  the  highest  points  of  speed  are  reached 
in  these  experiments.  .\  French  observer  remarked  that  the  new- 
sensation  of  the  power  of  velocity  inspired  by  the  car's  flight  was 
worth  traveling  from  Paris  to  see!  There  were  twelve  to  fourteen 
persons  on  board  the  car.  all  technical  men.  They  affirm  that  the 
motion  of  the  car  was  no  greater  than  that  of  an  ordinary  express 
train.  A  curious  phenomenon  accompanying  the  car  is  the  continu- 
ous sparking  of  electricity  from  the  six  trolley  arms. 

"While  the  engineers  do  not  believe  a  speed  of  125  miles  is  prac- 
ticable at  present  on  the  State  railroads  they  are  prepared  to  recom- 
mend a  speed  of  93  miles  an  hour  between  Berlin  and  Hamburg." 


New  Edison  Invention. 


The  daily  papers  of  the  current  week  have  contained  various 
vague  items  as  to  a  new  power  generator  that  Mr.  Edison  is  working 
upon,  and  which  may  cheapen  power  considerably.  Mr.  Edison 
himself  is  not  known  to  be  doing  any  "interviews"  on  the  subject, 
Init  it  is  somewhat  of  an  open  secret  that  for  months  past  he  has 
given  attention  to  the  utilization  of  coal  dust  for  power  generation 
purposes,  his  experiments  being  based  upon  results  observed  in  his 
cement  grinding  and  powdering  operations. 
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On  an  Attempt  to  Construct  an  Electrostatic 
Transformer. 


By  James  Edmund  Ives,  Ph.D. 

WHILE  working  on  condensers  last  winter  in  the  Physical 
Laboratory  of  the  University  of  Cincinnati,  one  of  my 
students  suggested  that  two  condensers  might  be  inter- 
leaved so  that  a  charge  on  one  would  induce  a  charge  on  the  other. 
We  should  then  have  an  arrangement  which  would  be  analogous 
to  the  transformer,  but  the  induction  would  be  electrostatic  instead 
of  electromagnetic. 

The  idea  appeared  to  me  to  be  a  good  one  and  worthy  of  inves- 
tigation, and  the  fallowing  article  is  the  result  of  some  experiments 
which  have  been  performed  with  such  an  arrangement. 

There  will,  of  course,  be  a  primary  and  a  secondary  condenser. 
The  arrangement  of  the  sheets  of  tinfoil  is  shown  diagrammatically  in 
Fig.  I.  Any  number  of  sheets  can,  of  course,  be  interleaved  in  this 
manner. 

If  the  primary  is  connected  to  a  battery,  the  primary  plates  will 
have  positive  and  negative  charges  respectively.  The  positive  charge 
on  the  primary  will  induce  a  negative  charge  on  the  adjacent  plate 
of  the  secondary.  If  the  charges  are  at  rest  the  positive  plate  of  the 
primary  will  have  a  potential  +  V  and  the  negative  plate  a  potential 
—  V.  Since  the  two  plates  of  the  secondary  are  connected  by  a  con- 
ductor, they  will  have  the  same  potential  which,  since  it  must  be 
midway  between  +  V  and  —  V ,  will  be  equal  to  zero. 

Two  methods  of  investigation  are  available :  we  can  use  a  voltaic 
cell  to  charge  the  primary  and  a  ballistic  galvanometer  to  measure 
the  quantity  induced  in  the  secondary,  or  we  can  use  an  alternating 
current  in  the  primary  and  determine  by  means  of  an  alternating 
ammeter  and  an  electrometer  the  current  and  potential  in  the  sec- 
ondary. 

I.      EXPERIMENTS    WITH    A    BALLISTIC    GALVANOMETER. 

Three  such  condensers  were  constructed,  each  having  ten  sheets 
of  tinfoil,  giving  three  primary  sections,  and  two  secondary.  To 
distinguish  them,  they  were  called  A,  C  and  D,  respectively.  In  A 
and  C  all  the  sheets  were  of  the  same  size.  In  D  the  secondary 
sheets  were  only  half  the  size  of  those  of  the  primary.  Their  capaci- 
ties are  given  in  Table  I : 

TABLE   I. 

A  C                    D 

Micro-  Micro-  Micro- 
farads, farads.  farads. 

Capacity    of    primary    .040  .048                 .047 

Capacity    of    secondary     -029  .032                 .018 

Mutual    capacity     .010  .011                  .006 

The  sheets  of  tinfoil  were  4  in.  x.  6  in.,  and  the  sheets  of  paraffined 
paper  6  in.  square.  The  sheets  of  the  primary  and  secondary  were 
arranged  at  right  angles  to  each  other,  as  shown  in  Fig.  2. 

To  determine  whether  the  capacity  of  the  primary  condenser  is 


will  be  induced  in  the  secondary  if  the  primary  is  charged.  But  if 
the  plates  of  the  secondary  are  fewer  in  number  or  smaller  than  those 
of  the  primary,  it  is  not  evident  that  this  will  be  so.  It  was,  how- 
ever, found  to  be  so  by  experiment.  The  charge  that  is  induced  on 
the  secondary  when  the  primary  has  a  diflference  of  potential  of 
one  volt,  may  be  called  the  mutual  capacity  of  the  two  condensers. 
The  nnilual  capacities  of  primary  and  secondary  for  A,  C  and  D 
are  given  in  Table  I. 

When  the  charges  are  at  rest,  all  parts  of  the  secondary  condenser 
must  be  at  zero  potential,  and  no  lines  of  force  will  pass  between 
its  plates.  This  is  shown  in  Fig.  3.  Lines  of  force  pass  from  the 
positive  plates  of  the  primary  to  the  negative  plates  of  the  primary, 
and   from  the  positive  plates  of  the  primary  to  the  negative  plates 
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FIG.   5. — CURVE  SHOWING  RESULTS  OF  TESTS. 

of  the  secondary,  but  no  lines  of  force  can  pass  between  the  two 
plates  of  the  secondary  itself.  If  the  sheets  of  tinfoil  are  close 
together  it  can  be  assumed  that  all  the  lines  which  originate  on 
the  positive  plate  of  the  primary  end  either  on  its  own  adjacent 
negative  plate  or  on  the  adjacent  negative  plate  of  the  secondary. 
But  the  sheets  of  tinfoil  are  equally  distant  from  each  other  and  the 
difference  of  potential  between  the  positive  and  negative  plates  of  the 
primary  is  twice  as  great  as  between  the  positive  of  the  primary  and 
the  negative  of  the  secondary.  Therefore,  since  the  field  intensity 
is  proportional  to  the  space  rate  of  change  of  the  potential,  there 
will  be  at  least  twice  as  many  lines  ending  on  the  negative  plate  of 
the  primary  as  there  are  on  the  negative  jilate  of  the  secondary. 
This  is  shown  in  Fig.  3.  This  means  that  the  induced  charge  on  the 
secondary  cannot  be  more  than  one-third  of  the  total  charge  on 
the  primarjf. 

II.      EXPERIMENTS  WITH  THE  ALTERNATING  CURRENT. 

The  primary  was  connected  directly  to  a  iis-volt  commercial 
alternating-current  circuit.  The  capacity  of  the  condenser  was  so 
small  that  the  current  entering  it  could  not  be  detected  with  an 
ammeter,  but  it   could  be  heard  in  a  telephone  put  in  series  with 
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Figs,  i,  2,  3  and  4. — Diagrams  of  Electrostatic  Transformers. 
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changed  when  the  secondary  circuit  is  closed,  the  ballistic  gal- 
vanometer was  put  in  the  primary  circuit,  and  the  deflection  noted 
when  the  secondary  circuit  was  open  and  when  it  was  closed.  The 
deflection  was  found  to  be  the  same  in  both  cases. 

When  the  primary  circuit  is  closed  a  charge  appears  in  the  primary 
condenser,  and  if  the  secondary  circuit  is  closed,  an  induced  charge 
in  the  secondary  condenser.  If  the  primary  and  secondary  are  exactly 
alike  both  in  the  number  and  size  of  the  plates,  the  same  charge  will 
evidentlv  be  induced  in  the  primary  if  the  secondary  is  charged,  as 


the  condenser.  In  the  same  way  the  induced  secondary  current  could 
be  heard  with  a  telephone.  This  shows  that  the  secondary  current 
exists,  and  that  the  current  is  capable  of  doing  work,  since  it 
vibrates  the  diaphragm  of  the  telephone.  Undoubtedly  if  the  primary 
and  secondary  condensers  were  large  enough,  a  lamp  could  be  lighted 
in  the  secondary  circuit.  The  fact  that  the  secondary  current  is 
capable  of  doing  work  is  also  shown  by  the  rotation  of  the  mirror 
of  the  ballistic  galvanometer  in  the  experiments  made  with  direct 
current.     In  A  and  C  the  intensity  of  the  sound  produced  by  the 
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sccnnihiry  ciirrciil  in  llu-  (clc|ilu)ne  was  one-linlf  nr  uiie-third  il^  nn-at 
a-  dial  produced  in  tin-  jirimary. 

All  altt-rnaiiiiK-ciirrfnt  vollinctiT,  in  scrirs  with  the  secondary 
iciiulcuMT.  tailed  to  Rive  any  rcadinK.  l>ut  a  (|nadrant  cluclronictcr 
lonncclcd  idin^tatically  nave  for  llu-  condenser,  (',  aliont  40  volts 
ill  tile  secondary  for  115  volts  in  the  primary.  When  the  secondary 
condenser  was  shorl-circiiiled  with  a  low  resistance  this  difTcrencc 
of  potential,  as  indicated  by  the  electrometer,  vanished.  It  ajipeared 
ajjaiii,  however,  when  the  sluint  resistance,  A',  was  consideralily 
increased,  and  Kraihially  rose  in  valne  as  li  was  increased  by  large 
increments  of  resistance  (io,o(xi  ohms  at  a  time).  The  connections 
were  made  as  in  Fij{.  A  and  the  results  arc  given  in  Table  II  and 
plotted  in  l-'ig.  5.  It  will  he  noticed  that  the  potential  in  the  sec- 
ondary approaches  the  limiting  value  nf  about  40  volts  for  an  infinite 
resistance. 

T.\  111,1.    11. 
Rcaistancc,     R,  nilTrrencc  of  jiDtrn- 

of    llir    sliunt  tint   in   tlic   secondary 

in    ohms.  contlcnscr  in    voltK. 
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In  Fig.  4  .-/  is  the  aUcrnator,  /'  is  the  (|iiadr.int  electrometer  and 
R  is  the  variable  liigh  resistance. 

My  best  thanks  are  due  to  Mr.  Gordon  l'"arnhaiii,  of  the  University 
of  Cincinnati,  for  the  assistance  he  has  given  me  in  these  experiments. 


Three-Phase  Power  Measurements. 


By  F.  Hardie  Je.\nnin. 

THE  following  article  is  something  more  than  the  title  suggests; 
being  in  brief  the  development,  step  by  step,  of  a  method 
whereby  an  unbalanced  three-phase  system  can  be  completely 
analyzed  with  no  other  data  than  the  three  ammeter  and  voltmeter 
readings. 

With  this  method  tlic  entire  analysis  can  be  made  in  a  few  minutes 
and  as  certainly  as  can  be  done  by  the  use  of  other  instruments  re- 
quired by  the  method  now  in  vogue,  requiring  several  hours  to 
connect  in  and  read. 

I  have  endeavored  to  set  forth  the  method  with  such  fullness  that 
no  great  difficulty  should  be  experienced  in  intelligently  apprehending 
the  sum  of  the  whole  matter  as  found  subsisting  in  the  diagram  of 
Fig.   10. 

Wlien  a  three-phase  system  is  balanced  the  currents  and  potentials 
are  symmetrically  related,  the  currents  in  all  the  leads  and  the  poten- 
tials across  all  the  phases  will  be  equal.  In  this  case  /  will  be  the 
currents  in  each  leg,  and  E  the  potential  across  each  two  leads,  and 
the  total  power  will  be 

lV=^JlE.  (I) 

Since  this  formula  depends  for  its  existence  upon  an  unvarying 
relation  between  the  currents  and  potentials  which  is  true  for  bal- 
anced conditions  only,  it  follows  that  it  is  not  true  when  the  system 
is  unbalanced.  If  it  were  possible  to  take  the  average  number  of 
amperes  from  the  total  number  given  by  three  ammeters  as  equiv- 
alent to  the  current  in  each  leg  of  a  balanced  system,  formula  (i) 
would  be  true  for  unbalanced  conditions  also.  But  this  cannot  be 
done  as  an  example  will  show,  for  which  purpose  we  will  construct 
and  have  reference  to  the  diagram  of  Fig.  i,  considering  the  balanced 
condition  first. 

The  power  will  be  the  same  in  both  cases  and  taken  as  6,000  watts 
three-phase  at  100  volts  between  each  two  leads,  and  the  load  non- 
inductive. 

Draw  A  B  C  to  represent  the  potentials  of  a  delta  wound  generator 
so  that  A  B,  B  C  and  C  A  are  equal  to  E.  Then  the  relation  of  the 
current  in  the  leads  to  the  potentials  will  be  represented  by  the 
lines  Aa,  Bb  and  Cc,  which  are  found  by  completing  the  parallelo- 
grams Ahag,  Bfbh  and  Cgcf,  with  sides  equal  to  the  current  in  each 


Kener.itor  wiiiiIiiik      This  currnii  is  in  phase  with  ilie  e.ni.f.,  for  wc 
arc  sii|)pusinK  ■'>  non-iixhtctive  lo:id. 
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Then 


;  = 


(3) 


V3  E 
6,oc» 

1.732  X  100 


=  34.642  amp. 


If  ih 


.'iirrenl  1  per  coil  be  taken,  then 
/  =  I  X   1.732  r=  20  X   1.732  =  34642  amp. 
This  is  also  the  average  current  for  the  three  leads,  and  the  power 
will  be 

W  =  V3  X  34642  X  100  =  6,000  watts. 

If  the  power  were  measured  by  two  wattmeters,  say  one  in  the 
lead  at  B  and  the  other  in  the  lead  at  C,  it  would  be  ecjual  to 

IV  =  {Bb  X  cos0^  X  B  A)  +  (Cc  X  cos  0*  XCA).      (3) 
=  (34.642  X  .866  X  100)  -f  (34642  X  .866  X  100)  =  6,000  watts. 

The  wattmeters  can  be  placed  in  any  two  of  the  leads,  only  the 
free  ends  of  the  potential  coils  must  be  connected  to  the  lead  in  which 
there  is  no  wattnielir. 

Consider  now  ilie  uiib.ilaiice<l  condition  with  respect  to  the  current, 
noting  that  the  current  in  phase  with  A  B  is  Ad,  or  Bd  equal  to  10 
amp.,  iu  phase  with  B  C  is  Bf,  or  Cf  equal  to  20  amp.,  and  in  phase 
with  CA  is  Ce  or  Ac,  equal  to  30  amp.  Then  by  completing  the 
parallelograms  Ada'c,  Bfb'd  and  Ccc'f  with  the  current  in  adjacent 
coils  as  sides,  we  obtain  the  resultant  current  in  the  lead  at  A,  rep- 


FIG.    I. 

resented  by  the  Vector  Aa,  in  the  lead  at  B  by  vector  Bb' ,  and  in 
the  lead  at  C  by  vector  Cc'.  These  vectors  show  the  present  relation 
between  the  currents  and  potentials,  and  the  present  relation  of  the 
currents  with  respect  to  the  same  when  the  load  is  balanced. 

Let  Aa'  ~  I  A,  Ac  =  a,  and  e  a'  =  b.  I A  means  the  current  in 
the  lead  at  A,  and  it  will  he  I  B  for  the  current  in  the  lead  at  B,  and 
/  C  for  the  current  in  the  lead  at  C. 

Then 


%. 


j^^f[a  +  bXcos  (180° -120°)]=  + 
V         [b  X  sin  (180°  —  i20°)]2        / 

And  since  a  and  b  can   be  any  two  sides  of  either  of  the  three 


triangles,  the  expression  becomes 
/ 


Va-'^  +  ab  +  b-. 
Substituting  numerical  values: 


(4) 


I A  =  (30-  +  30  X  10  -j-  io2)%  =  Vi,300  =  36.05  amp. 
I B  ^^  (20-  +  20  X  10  -f-  10-)^  =  V7oo^  26.457  amp. 
I  C  —  (302  -f  30  X  20  -f  20=) '/i  =  Vi,900  =  43.589  amp. 
Now  the  average  of  these  is 

36.05  -f  26.457  -f  43-589 
/  = =  35-365  amp., 


wdiich  is  greater  than  the  current  per  leg  for  the  same  power  when 
the  load  is   balanced.     There  will  be  a  corresponding  increase  in 
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the  power  if  the  calculation  is  made  on  that  basis;  thus  by  formula 
(I) 

W  —  y/3  X  35-365  X  100  =  6,125.22  watts, 
which  is  obviously   incorrect ;   we  know  the  power   is  6,000   watts. 
The  two  wattmeters  will  record  the  true  power,  and  which  will  be 

lV=iIB  X  cosfi^  XBA)  +  (ICXcosfi^X  C  A).  (5) 
=  (26.457  X  756  X  100)  +  (43589  X  -9177  X  100)  =  6,000  watts. 
Therefore,  it  is  proved  that  the  average  of  the  three  ammeter  read- 
ings does  not  give  true  results.  This  is  so  because  the  phase  rela- 
tion that  exists  between  the  current  and  potential  is  not  taken  into 
account.     This  relation  is  taken  into  account  by  formula   (5).     At 


,-/    ^4? 


FIG.    2. 


FIG.   3. 


present  there  is  no  known  method  by  which  the  power  can  be  cal- 
culated from  the  ammeter  and  voltmeter  readings  only  when  the 
load  is  unbalanced. 

The  following  is  a  method  here  proposed  which  makes  such  a 
calculation  possible  with  very  little  trouble : 

Referring  to  Fig.  i,  it  is  demonstrable  that  for  balanced  conditions, 
W—{AaXAo)-\-{BhXBo)-\-{CcXCo).  (6) 

and  that  for  unbalanced  conditions, 

W  =  {Aa'  X  Ao')  +  {Bb'  X  Bo')  -f  {Cc'  X  Co').         (7) 

Since  the  vectors  Ao,  Bo  and  Co  represent  e.m.f's  in  phase  with 
the  current  in  the  leads  A,  B  and  C  respectively,  it  is  evident  that 
the  point  0  can  have  bilt  one  location  for  any  given  set  of  conditions. 
So  that  when  the  point  takes  up  a  new  position,  it  does  so  by  reason 


FIG.   4. 

of  changes  having  occurred  in  ihe  system.  It  is  also  evident  that 
the  angles  «,  P  and  y  can  have  but  one  value  for  any  given  set  of 
conditions.  Therefore,  the  vectors  0  a,  ob  and  0  c  have  a  definite 
location  in  the  diagram  for  every  given  relation  between  the  cur- 
rents and  potentials.  Consequently  it  is  possible  to  obtain  the  loca- 
tion of  the  vectors  representing  the  currents  if  the  angles  ",  /3  and  y 
are  known;  and,  according  to  the  terms  of  the  proposition,  these 
angles  must  be  obtained  from  the  ammeter  and  voltmeter  readings 
only. 

It  is  also  demonstrably  true  that  the  vectors  representing  the  three 
ammeter  readings  will  always  form  a  closed  triangle.  Taking  the 
three  unbalanced  currents  of  Fig.  i  we  get  the  diagram  of  Fig.  2, 


in  which  ab  is  made  equal  and  parallel  to  Aa',  b  c  to  Bb' ,  and  c  a  to 
Cc'.  Now  by  drawing  b  e  parallel  to  a  c  and  extending  c  b,  the  re- 
suJting  angles,  «,  ;?  and  y  must  be  equal  to  the  similar  ones,  re- 
spectively, of  Fig.  1.  It  only  remains  to  sufficiently  extend  the  lines 
b  a,  b  d,  and  be  to  fit  the  resulting  figure  to  the  delta  of  potentials, 
as  in  Fig.  i,  so  that  the  lines  pass  through  the  vertices,  such  as 
A,  B  and  C  If  it  be  desired  to  know  the  value  of  the  currents  for 
any  other  output,  and  one  reading  is  known,  it  is  quickly  done  by 
laying  this  known  reading  off  on  the  proper  vector,  as  b  f  on  b  a 
(Fig.  2),  and  drawing  a  vector  from  this  point  and  parallel  to  the 
side  opposite  and  intersecting  the  remaining  side.  This  gives  the 
new  diagram  fbg  (Fig.  2). 

An  example  will  now  be  adduced  to  show  the  practical  application 
of  the  method  so  far  developed.  Suppose  the  three  ammeter  readings 
are  25.98,  39.686  and  39.686  amp.,  and  the  voltmeter  readings  are 
all  equal  to  £  ^  100  volts.  Then  to  some  suitable  scale  lay  ofi  ab 
(Fig.  3),  equal  to  39.686  amp.,  ac  equal  to  39.686  amp.,  and  be 
equal  to  25.98  amp.  Extend  cb,  draw  be  from  b  parallel  to  ac, 
and  extend  b  a,  all  to  a  sufficient  length.  Next  draw  the  delta  of 
voltages  ABC  (Fig.  4),  and  fit  the  Y  figure  of  Fig.  3  to  it  by  pass- 
ing the  vectors,  o'a',  o'b'  and  o'c'  through  the  vertices  A,  B  and  C, 
respectively. 

If  the  method  so  far  is  correct,  the  power  calculated  from  the 
diagram  of  Fig.  4  will  be  without  error.  By  actual  measurement 
we  find  that  the  current  in  phase  with  ^  B  is  Ad,  or  Bd  equal  to  15 
amp.,  in  phase  with  5  C  is  Bf,  or  Cf  equal  to  15  amp.,  and  in  phase 
with  C  A  is  Ce,  or  Ac  equal  to  30  amp.  Therefore,  by  formula  (8) 
the  power  will  be 

W  =  (AB  X    Ad)  -^  {BC  X  Bf)  -f  (C»4  X  Ce) .      (8) 
=  (100  X  15)  +  (100  X  15)  -\-  (100  X  30)  =  6,000  watts. 

And  by  formula  (5), 
W  =^  (25.98  X  -866  X  100)  -\-  (39.686  X  -9449  X  100)  =  6,000  watts. 

And  by  formula  (7), 
W  =  (39.686  X  534)  +   (25.98  X  68.744)   +   (39-686  X  53-4)  = 
6,000  watts. 

Thus  the  method  so  far  is  shown  to  be  correct.  There  still  lacks 
the  simplicity,  however,  to  be  desired  for  convenient  use.  But 
further  simplification  is  possible. 

By  observing  Fig.  i  we  discover  that  i  fthe  triangles  Ada',  Bfb' 
and  Cec'  are  combined  with  Aa',  Bb'  and  Cc'  as  sides  of  a  triangle 
as  before,  the  diagram  of  Fig.  5  results.  By  comparing  the  diagrams 
of  Figs.  I  and  5  we  learn  that  angle  b  c  o  ■=  ^^,  c  a  0  =:  0^,  o  ab  =^ 
0^,  o  b  c  :=  0.^,  o  c  a  =^  0j,  and  a  b  o  =  0^.  Consequently  the  diagram 
of  Fig.  5  contains  all  the  data  required  in  order  to  calculate  the 
power  of  an  unbalanced  three-phase  system.  The  lines  ab,  b  c  and 
c  a  represent  the  currents,  and  the  lines  0  a,  o  b  and  o  c  defines  the 
phase  relation  of  the  potentials.  The  various  angles  formed  by  the 
two  sets  of  lines  give  the  phase  relation  between  the  current  in  the 
leads  and  the  two  potentials  meeting  at  those  leads. 

In  using  the  diagram  of  Fig.  5  it  might  appear  that  a  little  am- 
biguity exists  as  to  which  angles  to  use,  for  it  is  evident  that  in 
calculating  the  power  from  the  current  in,  say  the  leads  at  B  and  C, 
angles  0  and  0..  cannot  be  used,  but  that 
angles  jzi^  and  0^  must  be  taken,  the  cosine 
of  which  multiplied  by  /  gives  the  com- 
ponent of  the  current  in  phase  with  the 
potentials  BA  and  C  A.  But  not  so;  the 
data  supplied  by  the  diagram  of  Fig.  5  is 
definite.  It  will  be  found  that  the  two 
angles  to  be  used  will  always  be  the  two 
diverging  ones  as  indicated  by  the  two  ar- 
rows, which  will  always  point  away  from 
6  to  a  and  c,  from  c  to  a  and  b,  or  from  a 
to  b  and  r.  Thus  if  angle  0  a  b  \s  chosen, 
the  other  angle  must  be  bco;  and  so  on. 

It  was  said  that  the  point  o'  can  have  but  one  location  for  any 
given  set  of  conditions,  which  is  not  true  as  regards  the  quantities 
involved,  but  is  true  when  A  B,  B  C  and  C  A  refer  to  definite 
armature  coils.  As  far  as  the  quantities  involved  are  concerned,  the 
point  can  be  located  at  either  one  of  three  places :  at  0' ,  o"  or  o'". 
Therefore,  when  calculating  the  power  only,  the  location  of  0'  need 
not  be  considered. 

Thus  far  the  potentials  have  been  considered  as  equal  and  bal- 
anced ;  that  is,  £  :=  /4  S  =  B  C  =  C  /I,  but  the  principles  set  forth 
are  equally  as  applicable  to  cases  where  the  potentials  are  not  equal. 
By   examining  Fig.   5  it   is  seen  that  with   the  potentials  equal   the 
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lints  are  symiuctiically  related,  I)cmi4  always  uo"  ap.irl.  In  any 
case  these  lines  are  parallel  tn  their  respective  potentials,  so  that 
when  the  potentials  arc  unhalaiiccil,  a  diagram  of  potentials  will 
also  have  to  be  constructed;  and  from  which  the  lines  corresponding 
to  od,  oc  nnd  oc  are  obtained.  An  important  fact  will  now  be 
noticed  and  pointed  out  in  connection  with  l-'i^.  5,  .'ifter  which  some 
examiiles  will  be  adduced  showing  tlic  practical  application  of  the 
method  evolved  above.  When  E  is  the  same  for  all  the  phases  we 
need  not  concern  ourselves  as  to  which  is  the  proper  |)otential  to  use 
will)  the  two  angles  decided  upon  to  use  in  the  calculation;  hut  this 
data  is  necessary  when  the  potentials  are  not  etiual.  lly  comparing 
I-'igs.  I  and  5  it  becomes  evident  that  vector  <'  a  is  parallel  to  and, 
therefore,  indicates  the  potential  to  use  with  angles  oab  and  cao; 
likewise,  i> />  indicates  the  imtcntial  to  be  used  with  angles  a  l>  o  and 
o  b  c,  and  (i  <•  indicates  the  potential  to  be  used  with  angles  h  r  o 
and  o  c  a. 

For  the  lirsl  example  assume  data  as  follows:  Anuneter  re^idings 
as  35  amp.  each;  I-'  =  80  volts;  £'  =  too  volts;  and  /;-  n=  60  volts. 
First,  to  some  convenient  scale  draw  abc  (Fig.  6),  so  that  ab,  be 
and  ca  are  each  equal  to  35  amp.  Next  draw  ABC  (Fig.  7)  so 
that  A  B  =  Ez=8o  volts,  B  C  =  E^  =  100  volts,  and  C  A  =  E*  = 
60  volts;  and  extend  CB  to  D.  and  draw  BE  from  B  parallel  to 
AC.  Then  tit  the  Y-shaped  figure  B  A.  BD  and  BE  to  the  delta 
of  Fig.  6,  which  becomes  0  a,  o  b  and  o  c.  It  is  immaterial  which 
lines  pass  through  the  vertices.  For  convenience  in  after  operations, 
it  is  best  to  pass  B  A  (Fig.  7)  through  a  (Fig.  6)  ;  the  letter  a  show- 
ing that  ()  ii  is  the  same  as  B  A.     This  prevents  us  front  losing  track 
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FIG.   6. 


FIG.    7. 


of  the  different  vectors,  because  if  we  know  that  oa    (Fig.  6)    is 
B  A  oi  Fig.  7,  the  others  are  easily  identified. 

From  Figs.  6  and  7  the  power  according  to  the  data  given  can  be 
calculated.  I  will  remark  that  the  lines  b  d  and  b  e  should  be  con- 
sidered as  though  they  were  not,  until  attention  is  drawn  to  them. 
Angles  oab  and  b  c  0  will  be  used  first.  By  measurement  angle 
oab  '\s  found  to  be  12°  41',  the  cosine  of  which  is  .9756,  and  angit 
b  c  o  \s  found  to  be  16°  39',  the  cosine  of  which  is  .9581.  Now,  the 
potential  to  use  with  angle  oab  and  current  otis/45  =  £  =  8o 
volts,  and  with  angle  b  c  0  and  current  b  c  \s  A  C  =  E"^  ■:^  60  volts. 
Then  by  formula  (5), 
W  —  {iS  X  -9756  X  80)  -f  (35  X  .9581  X  60)  =  4,743-69  watts. 

To  check  this  calculation,  angles  ob  c  and  cao  w  ill  be  used.  By 
measurement  angle  ob  c  is  found  to  be  35°  41',  the  cosine  of  which 
is  .8123,  and  angle  c  a  o  is  found  to  be  47°  19',  the  cosine  of  which 
is  .678.  The  potential  to  use  with  angle  ob  c  and  current  b  c  \s  B  C 
=  £1  =  IOC  volts,  and  with  angle  cao  and  current  o  c  is  /^  B  =  £-  = 
So  volts.  Then  by  the  same  formula, 
W  =  (35  X   .8123  X  100)  +  (35  X  678  X  80)  =  4741-45  watts. 

Checking  again  by  using  angles  ab  0  and  oca  exhausts  the  means 
of  checking  by  the  use  of  formula  (5).  By  measurement,  angle 
a  b  o  IS  found  to  be  24°  19',  the  cosine  of  which  is  .9113,  and  angle 
o  ca  is  found  to  be  43°  21',  the  cosine  of  which  is  .7272.  The  poten- 
tial to  be  used  with  angle  ab  o  and  current  a  b  is  B  C  ^=  E^  =  100 
volts,  and  with  angle  oca  and  current  a  c  is  ^  C  =  £-  =  60  volts. 
Then  by  the  same  formula, 
W  z=  (35  X  -9113  X  100)  +  (35  X  -7272     X  60)  =:  4.716-67  watts. 

In  order  to  check  the  calculations  by  formula  (8),  the  diagram  of 
Fig.  8  is  constructed  as  before  explained.  This  is  done  by  drawing 
the  potential  diagram  ABC.  Then  obtain  the  Y-shaped  figure,  a  c, 
a  d  and  a  e  from  Fig.  6  and  fit  it  to  the  delta  of  Fig.  8,  obtaining  the 
lines  o'a' ,  o'V  and  o'c'.  The  vectors  Aa' ,  Bb'  and  Cc'  of  Fig.  8  are 
made  equal  to  vectors  a  c,  ab  and  b  c,  respectively,  of  Fig.  6.  Com- 
plete the  parallelograms  with  sides  parallel  to  the  proper  vectors  for 
the  potentials.  It  will  then  be  found  that  the  intersections  will  so 
ocair  that  the  sides  will  be  the  components  of  the  current  in  each 
lead  in  phase  with  the  two  potentials  meeting  at  those  leads.  There- 
fore, measuring  Ah  or  Bh,  Bf  or  Cf,  and  Ag  or  Cg  to  the  same  scale 


that  the  currents  in  the  leads  arc  represented,  we  get  the  value  of 
these  components.  In  this  case  Ah  and  Bh  are  ecpial  to  23.844  amp., 
Bf  and  Cf  arc  equal  to  12.90O  amp.,  and  Ag  and  Cg  are  equal  to 
25.813  amp.    Then  by  formula  (8), 

\V  -  (23.844  X  80)  -\    (12.966  X  100)  +  (25.813  X  60)  =  4,746  87 
watts. 
The  slight  dilTerences  in  the  results  i.s  due  to  the  fact  that  the  values 
were  obtained   from  the  diagram,  and  it  is  impossible  to  get  abso- 


FIG.  8. 

lute  accuracy  with  the  graphical  method.  I  have  not  used  formula 
(7)  in  this  last  example,  but  the  reader  can  do  so  for  himself  if 
he  chooses. 

In  the  previous  examples  either  the  current  or  potential  has  been 
balanced.  We  will  now  take  up  an  example  involving  unbalanced 
conditions  for  both  the  current  and  potential.  This  will  be  the  last 
example,  in  connection  with  which  two  more  facts  will  be  noticed, 
being  the  last  step  in  the  simplification  of  the  method.  The  fol- 
lowing data  are  assumed  for  this  example :  The  voltage  across 
leads  A  and  5  is  £  =  70;  across  B  and  C  is  £i  =  90,  and  across 
C  and  ^  is  £2  =  100  volts.  The  ammeter  reading  in  the  lead  at  A 
IS  I A  =  ab  =.  20;  in  the.  lead  at  fi  is  /  B  =  6  c  =  50;  and  in  the 
lead  at  C  is  /  C  =  c  a  =  40  amp. 

As  before  instructed,  construct  the  diagram  for  the  voltages. 
Fig.  9,  and  currents.  Fig.  10.  Next  obtain  the  Y  figure,  B  A,  B  D  and 
BE  and  fit  it  to  the  diagram  of  Fig.  10.     In  doing  this  it  must  be 


FIG.  9. 


FIG.  10. 


remembered  that  the  data  is  inseparably  linked  with  definite  physical 
conditions  and  relations  which  must  be  maintained  in  the  diagrams. 
That  is,  the  vectors  of  the  Y-shaped  diagram  must  pass  through 
certain  vertices  of  the  diagram  of  currents.  In  order  to  do  this  we 
observe  that  the  components  of,  say,  o  b,  are  in  phase  with  A  B  and 
B  C.  Therefore,  B  A  and  B  D  must  pass  through  a  and  b,  respec- 
tively, leaving  B  E  to  pass  through  c,  thus  obtaining  vectors  oa,  ob 
and  0  c. 

Now  by  reference  to  the  diagram  of  Fig.  6  in  connection  with 
that  of  Fig.  8,  it  is  demonstrable  that  o  a.  ob  and  0  c  are  the  com- 
ponents of  the  current  to  be  used  in  connection  with  the  potentials 
corresponding  to  vectors  0  a,  o  b  and  o  c,  respectively.  That  is,  0  a 
is  the  component  to  be  multiplied  by  the  potential  corresponding  to 
that  vector ;  likewise,  0  t  is  the  component  in  phase  with  the  e.m.f. 
corresponding  to  vector  0  b,  and  o  c  is  the  component  in  phase  with 
the  e.m.f.  corresponding  to  that  vector.  Hence,  it  is  only  necessary 
to  measure  these  three  components  to  the  same  scale  to  which  the 
ammeter  readings  were  laid  oflf,  and  take  the  values  thus  found,  in 
connection  with  their  respective  potentials,  as  indicated  by  the  vectors 
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for  those  components.  Thus  o  a  indicates  the  potential  B  A  (Fig.  7), 
o  b  the  potential  C  B,  and  0  c  the  potential  A  C.  Then  (0  a  X  B  A) 
+  (o  b  X  C  B)  -\-  (0  c  X  A  C)  is  the  power  in  watts.  By  letting  i, 
i^  and  i^  be  the  three  components,  and  E,  £*  and  E^  their  respective 
e.m.f's,  which  are  indicated  by  the  vectors  for  those  components,  we 
arrive  at  the  following  formula: 

IV  =  (iE)  +  (ti£i)  +  (i2£2).  (9) 

It  is  to  be  noticed  that  formulas  (8)  and  (9)  are  similar. 

Next  draw  a  e  and  c  h  perpendicular  to  b  0  extended,  b  g  and  a  f 
perpendicular  to  c  o  extended,  and  b  d  and  c  i  perpendicular  to  0  o 
extended.  It  is  then  also  demonstrable  that  ad  is  the  energy  com- 
ponent oi  ab  or  I  B,  in  phase  with  the  e.m.f.  indicated  by  0  a  or  E, 
c  g  is  the  energy  component  of  /  C  in  phase  with  £-,  b  e  is  the  energy 
component  oi  I B  in  phase  with  E^,  b  h  is  the  energy  component  of 
/  C  in  phase  with  £^,  c  f  is  the  energy  component  oi  I  A  in  phase  with 
£-,  and  a  i  is  the  energy  component  of  /  A  in  phase  with  £.  Con- 
sequently we  are  able  to  obtain  the  data  required  by  formula  (5) 
without  the  use  of,  or  any  reference  to,  the  angles  at  all.  That  is, 
the  factors  "/  B  X  cos  0^"  and  "/  C  X  cos  0^"  can  be  determined 
direct  from  the  diagram  by  measurement,  using  the  same  scale  as 
the  ammeter  readings  were  laid  off  to.  For  instance  (I  B  X  cos  fi^) 
=  ad,  which  is  in  phase  with  £,  and  (I C  X  cos  <f>^  =  c g,  which 
is  in  phase  with  E^.  Therefore,  if  we  let  /"  and  /*  be  any  two 
energy  components,  and  £''  and  £  respectively,  the  potentials  with 
which  they  are  in  phase,  the  following  formula  holds  true : 

IV  =  (I"   X   E")  +  (//'   X   £/>).  (10) 

There  need  be  no  difificulty  at  all  in  quickly  determining  which 
two  energy  components  and  e.m.f's  go  together,  if  it  is  remembered 


FIG.    II. 

that  the  lines  perpendicular  to  the  vectors  for  any  two  components 
join  at  the  same  point,  as  &g  and  bd  join  at  b;  which  shows  that 
the  vectors  a  d  and  c  g  are  the  two  energy  components  that  are  to 
be  taken  together.  And  we  can  see  instantly  from  the  diagram  that 
a  d  is  in  phase  with  £,  and  that  eg  is  in  phase  with  E^. 

We  can  now  proceed  to  make  our  promised  calculation,  using 
formula  (9)  first.  By  measurement,  we  find  that  0  a  :=  27.1,  0  b  =^ 
35.63,  and  o  c  =  5.63  amp. 

Then 
W  =  (27.1  X  70)  +  (  35.63  X  90)  -f-  (5.63  X  100)  =  5,666.7 
watts. 

And  by  formula  (10), 

^  =  (35-67  X  70)  +  {2,1-72  X  100)  =  5.669.1  watts, 
where  we  took  energy  components  a  d  and  c  g. 

In  order  to  verify  the  results.  Fig.  11  is  constructed  from  Figs.  9 
and  10.    Using  formula  (5), 

^  =  (50  X  .712  X  70)  -f  (40  X  .7969  X  100)  =  5,679  watts, 
which  proves  the  correctness  of  the  method. 

After  the  diagram  of  Fig.  10  is  constructed  that  of  Fig.  9  can 
be  discarded.  And  since  the  diagram  of  Fig.  10  contains  all  the  in- 
formation to  be  had  from  such  a  diagram  as  Fig.  11,  it  is  not  neces- 
sary to  construct  the  latter  one.  That  is  to  say,  the  diagram  of 
Fig.  10  is  the  conclusion  of  the  whole  matter,  and  not  only  enables 
us  to  calculate  the  power  of  an  unbalanced  three-phase  system  with 
nothing  more  than  the  ammeter  and  voltmeter  readings,  but  enables 
us  to  analyze  the  entire  problem,  and  without  additional  data. 

The  slight  discrepancy  in  the  various  results  is  due  to  the  meas- 


urements being  made  direct  from  the  diagrams.  If  greater  care  had 
been  exercised  the  results  would  have  been  more  nearly  in  agree- 
ment, but  I  preferred  to  use  about  such  care  as  would  likely  be  used 
in  practice.  I  used  diagrams  small  enough  to  go  on  an  ordinary 
sheet  of  letter  head  paper,  but  if  a  drawing  board  is  at  hand,  greater 
accuracy  can  be  had  by  laying  the  diagrams  out  to  a  comparatively 
large  scale.  Formula  (10)  will  perhaps  prove  the  most  convenient 
one  to  use  in  connection  with  the  diagram  of  Fig.  10. 


Electricity  in  Russia. 


According  to  our  Russian  contemporary,  Elektritshcskij  IViestnik, 
the  Russian  branch  of  the  Westinghouse  Electric  Company  at  St. 
Petersburg  recently  made  an  offer  to  the  municipality  in  which  it 
proposed  to  change  over  all  the  existing  tramway  lines  in  the  city 
now  using  animal  traction,  to  electric  railways.  The  construction 
work,  according  to  this  proposition,  is  to  be  carried  out  entirely 
with  Russian  workm-en,  and  no  material  to  be  used  not  exclusively 
ol  Russian  production,  the  work  to  be  completed  within  four  years. 
The  change  from  animal  to  electric  traction  is  to  be  carried  out  on 
plans  which  have  been  already  adopted  by  the  Interior  Department. 
The  cost  of  the  project  has  been  calculated  at  27,000,000  roubles 
within  the  city  limits  and  34,000,000  roubles  if  the  lines  are  to  be 
extended  to  Sosnooka  in  order  to  connect  with  the  city  the  new 
Polytechnic  Institute  of  St.  Petersburg.  All  the  roling  stock  was 
to  be  supplied  by  the  Westinghouse  Company  at  a  special  rate,  to 
be  established  by  the  municipality.  The  amount  required  for  the 
motor  cars,  which  arc  to  number  500  at  least,  will  be  about  5,000,000 
roubles.  The  requirement  is  that  the  work  on  both  the  existing 
tramway  systems  is  not  to  interfere  with  the  horse  car  traffic. 
Should  the  city  department  decide  to  accept  the  proposition,  the 
Westinghouse  Company, will  deposit  300,000  roubles,  but  with  the 
right  to  withdraw  that  sum  in  case  the  city  does  not  sign  the  con- 
tract within  three  months  after  the  proposal  is  adopted. 

The  same  journal  states  that  a  company  of  American  capitalists 
proposes  to  establish  an  electric  railroad  between  Warsaw  (Poland) 
and  Lodz.  The  syndicate  has  sent  an  electrical  engineer,  Mr.  Dros- 
dof,  from  Chicago,  in  order  to  discuss  the  question  with  the  author- 
ities. According  to  the  project,  the  road  is  to  be  run  in  a  straight 
line  as  nearly  as  possible,  between  the  two  points,  and  the  profile 
is  to  be  made  practically  level,  since  the  line  would  run  through 
a  flat  country.  It  is  proposed  to  run  the  trains  at  a  speed  of  50  miles 
an  hour.  At  all  the  points  where  the  new  line  will  cross  other  rail- 
road lines,  a  number  of  viaducts  are  to  be  constructed. 

A  recent  Russian  report  contains  the  following  data  relating  to  the 
consumption  of  current  for  light  and  power  in  Moscow  and  St. 
Petersburg :  During  the  last  year  the  number  of  subscribers  in 
Moscow  increased  from  2,038  to  2,629,  and  the  total  output  of 
current  for  all  purposes,  from  6,075  k\v  to  7,074,  or  an  increase  of 
25  per  cent.  At  St.  Petersburg  the  total  output  of  current  increased 
from  4,829  to  5,05s  kw,  and  the  number  of  subscribers  from  2,063 
to  2,383.  For  Moscow  the  consumption  of  energy  in  kilowatt- 
hours  figures  6,300,000,  against  5,710,000  delivered  the  year  before. 
The  corresponding  figures  for  St.  Petersburg  show  a  consumption 
of  6,810,000  kw-hours,  against  6,400,000,  which  makes  an  increase 
of  about  10  per  cent,  for  both  cities. 

This  small  increase  in  the  consumption  of  energy  is  attributed 
to  the  general  stagnation  in  industry,  but  there  is  to  be  noticed  a 
tendency  towards  a  betterment  of  these  conditions.  The  total 
receipts  from  the  operation  of  the  system  in  the  two  cities  increased 
from  1,778,567  roubles  during  the  previous  year  to  2,046.186  roubles. 
The  expenditure  diminished  from  1,040,686  roubles  to  996,478.  The 
company  is  paying  ij/^  per  cent,  dividends,  as  against  i  per  cent, 
during  the  past  year. 

The  Imperial  Russian  Technical  Society,  which  proposed  to  hold 
a  meeting  for  discussing  the  question  of  technical  and  professional 
education  at  Odessa,  has  changed  the  place  of  meeting  to  St.  Peters- 
burg. The  Minister  of  the  Interior  has  granted  the  request  of  the 
society  and  authorized  the  meeting  to  be  held  at  St.  Petersburg  in 
December,  1903. 

According  to  a  recent  decision  of  the  Russian  Government,  a 
new  electric  railway  is  to  be  installed  between  the  city  of  Kief  and 
the  Borough  of  Brovari,  in  the  Province  of  Tshernigof,  with  a 
branch  to  the  village  of  Darnitza.  A  syndicate  has  been  formed  to 
construct  and  operate  the  roads  which  will  be  of  standard  gauge, 
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the  president  heiiin  .\lr  .\  T  Malviiisf.  Tin-  .syiuluale  li;is  de 
posited  the  sum  d  i5,tK)<)  n.uhles  as  a  Kiiarantee,  wliieh  sum  will 
he  retunieil  to  the  innipaiiy  after  it  has  realized  50  per  cent,  nf  ilu- 
aniDUiit  for  whiili  ilie  compaiiy  is  capitalized,  in  order  to  supply 
the  line  with  current  the  company  is  to  estalilisji  two  Keneratinjc 
stations,  one  at  Kief  and  the  second  at  Hrovari ;  the  leuKtJi  (»f  the 
main  line  is  to  he  ahout  18  miles,  and  that  of  the  hranch  road  5 
miles.  AecordiuK  to  the  aureemenl.  iratVic  on  the  line  is  to  he 
cstahlished  within  two  years.  The  company  will  h.ive  the  right  to 
operate  the  line,  includiuK  the  hranch,  durinR  a  period  of  75  years, 
and  after  that  time  the  Rovernment  will  take  possession  of  the  line 
and  all  the  material  of  the  company.  All  the  supplies  used  in  the 
construction  of  the  plan  are  to  he  furnished  hy  Russian  manufac- 
turers and  made  exclusively  from  Russian  material.  The  capital 
of  the  company,  l, 300,000  roubles,  is  to  he  paid  in  cash  in  one  year 
after  the  decision  of  the  government  is  made  puhiic,  and  is  to  he 
olit.iined  hy  issuing  of  shares  without  the  guarantee  of  the  govern- 
ment. .After  25  years  the  government  will  have  the  right  to  pur 
cli.isi'  the  line  with  all  the  material  belonging  to  it. 

The  nuniicipality  of  Odessa  is  considering  a  project  to  change 
over  the  existing  system  of  horse  tramways  to  electric  traction,  and 
has  submitted  the  following  proposition  to  the  government:  I.  To 
commence  at  once  preparing  plans  Inr  clianging  over  three  of  the 
horse  car  lines,  together  with  plans  for  laying  out  a  new  park  and 
a  street.  2.  To  allow  also  private  companies  to  present  plans  for 
the  same  project.  3.  The  admission  and  ilu-  revision  of  these  difTer- 
ent  projects  to  be  under  the  control  of  the  administration  and  the 
special  committee  of  light  and  animal  traction.  4.  The  projects  to 
be  presented  to  the  municipality  before  March  I,  1904.  5.  For  the 
preparatory  work  25.000  roubles  is  to  be  assigned,  which  is  to  be 
placed  at  the  disposition  of  the  committee.  6.  The  committee  is 
to  be  authorized  to  establish  and  to  present  a  series  of  plans  to 
the  Minister  of  the  Interior,  showing  the  location  of  the  tracks,  and 
after  the  plans  are  accepted,  to  commence  at  once  the  laying  of 
the  tracks  with  rails  of  the  type  which  are  to  be  nsed  in  changing 
over  the  first  three  lines.  7.  The  committee  is  to  be  authorized  to 
draw  up  plans  for  changing  over  and  extending  the  whole  system 
of  horse  traction,  including  the  construction  of  the  bridges  and 
changing  the  profiles  of  the  adjoining  streets.  8.  The  committee 
is  to  be  charged  with  publishing  up  a  report  for  1904.  in  which  is 
to  be  presented  a  plan  tor  the  union  of  both  systems  of  horse 
traction  and  to  draw  up  a  set  of  regulations  for  controlling  the 
same.  The  preparatory  commission  for  changing  over  the  city  lines 
from  animal  to  electric  traction  has  already  started  its  work.  At 
the  tirst  meeting  of  the  commission  it  was  decided  to  complete  the 
staff  of  experts  by  adding  a  number  of  the  best  known  engineers 
and  others  who  have  considerable  experience  in  railway  work. 

The  Cathedral  of  Kazan,  which  is  the  largest  church  in  St.  Peters- 
burg, is  shortly  to  be  provided  with  electric  light.  The  whole 
number  of  incandescent  lamps  necessary  to  light  the  interior  will 
reach  about  900  lamps  of  16  cp.  200  of  32  cp  and  6  arc  lamps,  which 
latter  will  be  hung  between  the  columns. 

At  the  present  time  the  Department  of  Posts  and  Telegraphs  of 
Russia  is  undertaking  the  work  of  replacing  the  overhead  wires  by 
underground  cables  in  St.  Petersburg.  During  the  last  year  the 
first  main  cable  was  laid  from  the  central  telegraph  office  to  the 
.Alexander  Bridge;  during  the  present  year  a  cable  is  to  be  laid  from 
Admiralty  Place  along  the  Nevski  Prospect  towards  the  Xicolas 
railway  station,  and  during  the  following  year  the  Warsaw  and  the 
Baltic  railway  stations  will  be  connected  with  the  central  office. 
The  cables  used  for  these  purposes  are  insulated  with  rubber  and 
armored  with  galvanized  iron  wire,  4  mm.  in  diameter.  The  cables 
are  laid  directly  in  trenches  2  ft.  deep,  and  to  protect  them  during 
the  repair  of  the  pavements  or  other  operations,  they  are  covered 
with  a  layer  of  bricks.  In  order  to  joint  the  main  cables  and  to 
take  oflf  branch  wires,  as  well  as  to  facilitate  inspection,  a  special 
type  of  wrought  iron  manhole  pits  is  used. 

The  first  main  cable  contains  70  wires  as  far  as  Xevski  Prospect, 
and  after  that  point  it  contains  only  29  wires.  Along  this  main 
cable  have  been  placed  three  of  the  above-mentioned  manhole  pits. 
The  other  cable,  which  has  35  wires,  will  be  provided  with  four 
pits,  which  are  separated  by  distances  varying  from  i.ioo  to  1.600 
ft.  The  cables  for  this  work  have  been  made  entirely  at  St.  Peters- 
burg by  the  Messrs.  Felten  &  Guillaume  (Ribon  Manufacturing 
Company),  and  Siemens  &  Halske  Company.  The  cost  of  all  this 
work  is  estimated  at  about  300.000  to  400,000  roubles. 


The  city  of  I'crni  has  just  established  a  system  of  street  lighting 
which  in  now  in  successful  operation.  A  large  central  station  has 
been  erected  for  city  and  priv.ite  lighting,  a  remarkable  feature  of 
which  jihint  is  that  it  is  conducted  on  co-operative  principles.  The 
syiicm  is  to  be  extended  exclusively  from  receipts  from  consumers. 
A  delegation  of  Belgian  engineers  has  visited  the  city  of  Vladi- 
kovkas  to  consider  the  project  of  establishing  a  large  electric  plant 
in  that  locality.  The  new  plant  is  to  provide  for  a  system  of  electric 
railway  lines  and  also  for  the  electric  lighting  of  the  city. 

Some  interesting  figures  have  recently  been  published  relating  to 
the  operati<iii  of  the  lelegr;ipli  and  telephone  lines  in  Russia  during 
the  year   Mjoj,  logellier  with  the  development  of  new  lines. 

According  to  the  financial  report  of  the  Postal  and  Telegraph 
Department,  a  credit  of  4,000,000  roubles  is  asked  for  the  expen- 
ditures of  the  telegraph  and  telephone  systems.  This  tfital  sum 
includes  the  cost  of  all  the  wfirk  undert;iken  in  i</)2  for  the  exten- 
sion of  all  the  telegraph  and  telephone  lines,  including  the  labor 
and  erection,  together  with  the  cost  of  the  material.  The  above 
sum  is  divided  between  the  telegraph  and  telephone  systems:  80 
per  cent.,  or  Ti.2  million  roubles  will  be  for  telegraphic  purposes 
;ind  fjjO.ocKj  roubles  for  the  telephone  system. 

The  largest  part  of  this  credit  is  needed  for  the  purpose  of  re- 
pairing and  keeping  up  the  telegraph  system,  which  alone  contains 
3-'j.47f)  miles  of  wire,  at  the  rate  of  5.72  kopecks  per  mile  for  re- 
p.iirs;  this  rate  being  estimated  according  to  the  experience  of 
previous  years,  which  makes  a  total  of  1,911,400  roubles.  If  to  this 
work  is  to  be  added  the  work  of  changing  the  existing  telegraph 
lines  and  running  them  in  a  new  direction  so  as  to  follow  the  newly 
established  railroads  or  post  roads,  also  the  replacing  of  old  wires, 
for  which  356,000  roubles  has  been  assigned — this  work  also  to  be 
considered  as  repair  work — the  whole  amount  of  the  credit  asked 
for  repairs  will  reach  2,268,000  roubles ;  this  will  be  at  a  rate  of 
7.2  roubles  per  miles  of  wire.  The  remaining  sum  of  900,000 
roubles  is  demanded  for  the  extension  of  the  existing  telegraph 
system,  both  for  adding  new  lines  owing  to  the  increased  use  of  the 
telegraph,  as  well  as  for  erecting  new  lines  according  to  the  needs 
of  the  population  and  of  the  government. 

As  to  the  credit  for  the  telephone  system,  this  has  been  calculated 
at  653,800  roubles,  and  is  to  be  used  for  the  repair  and  extension  of 
the  existing  gi  telephone  systems  which  are  under  government 
control.  .About  two-fifths  of  this  sum  is  to  be  used  for  the  repair 
of  existing  telephone  lines,  both  for  the  city  and  interurban  systems ; 
the  remaining  three-fifths  to  be  used  for  the  addition  of  new  sub- 
scribers. The  average  cost  of  repairs  and  maintenance  of  one  mile 
of  telephone  line,  according  to  the  experience  of  the  last  ten  years, 
will  be  6.04  roubles  per  year;  the  addition  of  one  subscriber  to  the 
line  costs  136  roubles.  On  the  government  lines  the  number  of 
subscribers  in  igoi  was  17,728  and  the  whole  telephone  system  used 
45.300  miles  of  cable.  Besides  the  telephone  system  belonging  to 
the  government,  there  are  already  11  systems  which  are  under  private 
control.  These  are  distributed  as  follows:  St.  Petersburg,  Moscow, 
Warsaw,  Odessa,  Riga.  Lodz,  Nishni  Novgorod,  Livara,  Revel, 
R.ostov  on  the  Don  and  Bakou,  with  a  total  of  15,896  subscribers 
in   1901. 


Alaskan  Cable  Laying. 


Dispatches  to  the  newspaper  press  from  Tacoma,  Wash.,  last  week, 
state  that  the  striking  of  a  submerged  iceberg  by  the  United  States 
cable  ship  Burnside  did  not  prevent  her  from  laying  the  Alaskan 
cable  in  short  order  two  weeks  ago.  As  a  precaution  against  acci- 
dents the  Burnside  took  several  days  going  to  Juneau  from  Puget 
Sound,  lying  to  every  night.  Despite  this  safeguard,  she  struck  a 
big  submerged  iceberg  on  the  morning  of  September  22,  and  several 
plates  were  punctured,  flooding  her  forward  compartments.  Exam- 
ination showed  that  pumps  could  keep  her  afloat,  and  Captain  Bur- 
nell.  of  the  Signal  Corps,  decided  to  commence  laying  the  cable  at 
once.  One  object  was  to  lighten  the  ship,  and  thereby  save  as  much 
of  her  valuable  cargo  in  the  event  of  the  vessel  sinking  as  possible. 
Engineers  made  temporary  repairs  and  kept  the  pumps  at  work  so 
successfully  that  forty-six  miles  of  cable  had  been  unreeled  when  the 
ship  arrived  at  Douglas  City.  An  inspection,  there  showed  that  the 
Burnsidc's  hull  could  be  repaired  by  the  ship's  crew.  This  is  now- 
being  done.  General  Greely,  Chief  of  the  Signal  Corps,  is  directing 
the  laying  of  the  remainder  of  the  cable.  He  will  recommend  a 
branch  cable  from  Juneau  to  Urangel  and  Ketchikan. 


October  to,  i(jo3. 
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Alternating  Current  Switchboards — IH. 

Jiv  Stkpiikn  y.  Hayes. 

ANOTHER  type  of  switchhoard  to  be  considered  has  a  frame- 
work similar  to  the  type  described  in  the  previous  article, 
but  there  is  no  space  left  between  the  bottom  marble  and  the 
channel  imn.  The  total  height  of  the  board  is  the  same,  namely 
^ft.  from  the  top  of  the  2-in.  channel  iron  to  the  top  of  the  board. 
The  panels  are  divided  vertically  into  three  slabs,  the  one  on  top 
20  in.  high,  the  middle  45  in.,  and  the  bottom  23  in.  The  top  slab 
is  for  the  circuit-breakers,  the  middle  for  the  instruments  and 
switches,  and  the  bottom  for  the  rheostats  or  other  apparatus.  This 
type  of  panel  is  intended  for  three  different  ranges  of  voltage: 
100-600,  1,100-2,200  and  2,200-6,600. 

Fig.  15  illustrates  a  board  for  the  control  of  two  1,250-390-volt, 
three-phase  generators  and  three  800-kw,  delta-connected  raising 
transformers,  390-2,200  volts.  On  this  board  the  e.xciters  are  con- 
trolled by  separate  panels  not  shown.  The  voltmeters  and  syn- 
chroscope are  mounted  on  swinging  brackets  at  the  ends  of  the 
board.  With  single-throw  systems  there  are  two  voltmeters,  one 
connected   to  the  bus-bars   and  one  which   can   be  connected   to  any 


from  them  by  successive  copper  shunts  to  the  carbon  or  arcing  ter- 
minals. The  construction  of  the  circuit-breaker  aids  the  natural 
tendency  of  the  arc  to  rise,  and  prevents  any  chance  of  its  cojn- 
nuinicating  to  other  live  parts.  The  brush  which  carries  the  cur- 
rent is  made  up  of  laminated  copper  and  adapted  to  be  closed  under 
pressure  against  fiat  contact  blocks,  which  form  a  part  of  the  studs. 
The  pressure  for  closing  is  obtained  by  a  toggle  joint  lever,  and 
this  contact  pressure  is  sufficient  to  throw  out  the  swinging  arm 
of  the  circuit-breaker  when  tripped,  aiding  the  releasing  spring 
instead  of  acting  against  it,  as  is  the  case  with  all  types  of  circuit- 
breaking  devices  with  sliding-jaw  contacts.  The  automatic  over- 
load breaker  is  tripped  electromagnetically  and  is  calibrated  by 
weight  attached  to  the  scale  beam.  The  range  of  adjustment  of 
the  circuit-breakers  may  be  set  for  any  predetermined  current  be- 
tween the  limits  of  20  per  cent,  less  than,  and  50  per  cent,  in  excess 
of,  their  normal  rated  capacity.  They  will  carry  their  rated  cur- 
rent with  a  rise  in  temperature  not  exceeding  20'  C.  and  success- 
fully open  the  circuit  in  which  they  are  connected  under  any  con- 
dition of  overload  or  short-circuit.  These  breakers  are  for  730  volts 
in  one,  two,  three  and  four-pole  combinations.  Marble  barriers 
are  provided  when  necessary,  between  adjacent  breakers. 


Figs.  13  and  16. — Front  and  Rear  Views  of  600- Volt  Switchboard. 


phase  of  any  generator  by  means  of  voltmeter  receptacles  011  the 
various  panels.  With  a  double-throw  system,  with  two  generators, 
there  are  also  two  voltmeters,  one  connected  with  each  machine. 
With  three  or  more  generators  there  are  three  voltmeters,  one  con- 
necting to  either  set  of  bus-bars  and  one  for  the  machines.  The 
synchroscope  on  a  double-throw  system  is  arranged  to  be  connected 
to  either  set  of  bus-bars  and  to  any  generator  by  a  suitable  plugging 
system.  On  these  panels,  the  capacity  of  which  runs  up  to  6,000 
amp.,  quick-break  switches  are  not  depended  on  to  open  the  circuit 
even  on  440  volts,  but  circuit-breakers  are  provided  for  this  pur- 
pose, non-automatic  on  the  generator  panels  and  overload,  and 
automatic  on  the  feeder  panels.  On  the  two-phase  panels,  three- 
pole  circuit-breakers,  and  on  the  three-phase,  two-pole  breakers, 
are  used.  A  breaker  of  one  less  number  of  poles  than  the  number 
of  leads  on  the  panel  will  satisfactorily  open  the  circuit  at  this 
voltage,  the  remaining  leg  being  opened  on  the  switch.  These 
breakers  are  arranged  to  be  closed  separately  as  single-pole  breakers, 
but  to  trip  together  as  two-pole  or  three-pole  breakers,  as  the  case 
may  be. 

The  circuit-breakers  shown  have  the  ;ircing  and  current-carrying 
contacts  in  plain  view,  a  most  important  feature.  The  copper  or 
current-carrving  contacts  are  broken  first  and  the  current  is  shunted 


The  switches  used  on  these  boards  ha\e  their  sectional  areas  and 
contact  faces  of  all  sliding  and  stationary  parts  calculated  in  accord- 
ance with  the  latest  requirements  of  the  best  practice  and  to  fulfil 
every  requirement  of  the  National  Board  of  Fire  Underwriters. 
Blades  of  certain  definite  capacity  are  selected  as  units  and  larger 
switches  of  capacities  which  are  multiples  of  the  unit  are  built  by 
combining  in  parallel  the.  required  number  of  blades;  so  that 
switches  of  different  capacity,  multiples  of  the  same  units,  are  built 
alike  in  length  and  general  appearance.  This  is  a  very  desirable 
feature  in  fine  switchboard  design.  Switches  constructed  in  this 
manner  are  very  strong  mechanically  and  give  a  greater  radiating 
.?urface  and  larger  area  of  actual  contact  surface  per  ampere  capacity 
than  any  other  type  of  switch.  To  facilitate  closing  on  the  larger 
sizes,  single-pole  switches  are  used  instead  of  three-pole  or  four- 
pole  on  this  type  of  board. 

On  these  panels  the  standard  arrangement  is  for  one  ammeter 
on  generator  panels,  but  with  the  necessary  number  of  series  trans- 
formers and  ammeter  plugs  to  enable  the  ammeter  to  measure  the 
current  in  any  phase.  The  connections  as  shown  on  diagram  Fig. 
*i7,  are  so  made  that  all  the  ammeter  plugs  are  to  be  closed  except 
the  one  in  the  phase  to  be  read.  All  meters  used  on  these  boards 
are  fed  from  3-amp.  secondaries  of  series  transformers. 
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lioarcjii  of  tliis  l>|)e  arc  made  up  of  two-phase  generator  panels, 
single-throw    and    do\iblc-throw ;    two-phase    feeder    panels,    single- 
throw    and    duiiblc  throw ;    three-phase    generator    i)anrls,    single- 
throw    and    double  ilirow ;    three-phase    feeder    panels,    singlcthrow 
and   dotible-lhruw,    to  control    a   bank    of    three    transformers   con- 
nected  ill  star  or   three  transformers   connected   in   delta,   where   it 
is  not    desired   to  cut   any   single   transformer  out   of  the  circuit; 
tlirec-phasc  fn-dcr  p.incis,  single-throw,  to  control  a  bank  of  three 
transformers  delta-com)ecled,  where  it  is  desired  to  cut  any  single 
transformer  out  of  the  circuit;   single-phase   feeder  panels,   single- 
throw  and  double-throw,  which  may  be  used  to  control  one  of  a 
bank    (lelt.i-connected    transformers,    where    it    is    desired    to 
cut   any   single   transformer   out   of   the    circuit;   load   ])anels, 
two-phase   and   single-phase,   single-throw   and   double-throw; 
rheaslol  panels  to  go  under  two-phase  or  three-phase  gener- 
ator panels. 

The  first  four  types  of  panels  do  not  need  any  lengthy  de- 
scription, but  the  fifth  one,  which  is  used  with  a  bank  of  three 
delta-connected  transformers,  where  any  one  transformer  can 
be  cut  out,  merits  a  few  remarks. 
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On  this  panel  there  are  three  single-pole 
^  circuit-breakers,  three  ammeters  and  three 

single-pole,  double-throw  switches.  The  connections 
are  so  made  that  each  of  the  three  transformers  con- 
trolled by  the  panel  has  a  switch  in  one  leg,  and  a 
circuit-breaker  on  the  other,  so  that  by  tripping  the 
circuit-breaker  and  opening  the  switch  directly  be- 
low it,  one  transformer  will  be  cut  out  of  the  delta 
and  the  remaining  two  left  connected  in  V. 

The  ammeters  also  are  connected  to  read  the  cur- 
rent in  each  transformer — not  that  in  each  phase — so  the  sum  of 
the  ammeter  readings  multiplied  by  the  voltage  will  be  the  apparent 
output  of  the  bank  of  transformers.  They  also  indicate  the  relative 
load  on  each  of  the  transformers  of  the  bank.  When  a  similar  ar- 
rangement is  wanted  on  a  double-throw  system,  it  is  necessary  to 
use  three  single-phase  panels,  each  provided  with  one  single-pole 
circuit-breaker,  one  ammeter  and  two  single-pole,  double-throw 
switches.  The  circuit-breaker  is  connected  between  one  leg  of  the 
transformer  and  the  middle  stud  of  the  single-pole,  double-throw 
switches,  and  the  other  leg  of  the  transformer  is  connected  to  the 
middle  stud  of  the  other  switch. 

Fig.    16  shows  the  rear   view  of  this   same  board,   and   indicates 
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clearly  the  massive  bus-bars,  the  heavy  "adapters"  on  the  switch, 
and  circuit-breaker  studs  and  the  series  transformers,  on  the  studs, 
straps  or  bus.  The  series  transformers  on  the  bus-bars  feed  a  poly- 
phase integrating  wattmeter  that  records  the  entire  alternating-cur- 
rent output  of  the  station.  They  also  feed  a  three-phase  power  factor 
meter  which  is  placed  on  a  swinging  bracket  at  the  end  of  the 
board.  On  the  load  panels  it  is  usual  to  provide  an  ammeter  in  each 
phase   for  each   set  of  bus-bars,  a  polyphase  integrating   wattmeter 


switches,  stick  type  breakers  arc  used  both  for  protection  and  for 
switching,  i.  e.,  no  additional  switches  arc  used.  These  circuit- 
breakers  will  successfully  break  the  circuit  in  which  they  are  con- 
nected on  overload  or  short-circuit  under  any  conditions  of  in- 
ductive or  non-inductive  load.  The  main  or  current-carrying  con- 
tact is  a  laminated  brush  made  of  leaf  copper.  The  contact  pres- 
sure of  this  brush  is  sufficient  to  help  the  releasing  spring  throw  out 
Ihe    movable   arm    of   the   circuit-breaker    when    it    is    tripped.      This 


Figs.  18  .■\ni)  19. — Front  .\nd  Rk.\r  Views  of  220o-volt  SwiTCHBO.xRn. 
for   each   set,   and  occasionally  a  power   factor  meter  or  polyphase       is  a   very   important    feature   and  a   great    improvement   o\er   other 


indicating  wattmeter  in  each  set. 

As  this  line  of  panels  is  used  a  great  deal  for  power  trnnsmission 
work,  static  ground  detectors  are  sometimes  supplied  operated 
from  condensers  in  the  high-tension  transmission  line  fed  from  the 
raising  transformers. 


types  of  circuit-breakers  having  jaw  contacts,  tlie  friction   of   which 
always  acts  against  the  releasing  spring. 

The  current-carrying  contacts  of  these  circuit-breakers  are  pro- 
tected by  copper  shunts  so  that,  when  the  breaker  is  opened  the 
current    is    gradually    shunted    from    the    current-carrying    contacts 
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i'lGS.  20  .\.\'D  21. — Front  and  Rk.\r  Views  oe    66oo-volt  S witch bo.\ri). 


Fig.  17  shows  the  diagram  of  connections  for  part  of  this  plant 
and  illustrates  the  method  used  of  connecting  the  one  ammeter  so 
that  it  can  be  plugged  into  any  phase.  Wiring  for  synchroscope, 
power  factor  meter  and  other  instruments  is  also  show-n. 

Panels  of  this  type  for  1,100-2,200  volts,  as  shown  in  F"ig,  18, 
are  built  for  two-phase  and  three-phase  work  and  are  similar  in 
general  arrangement  to  those  used  on  100-600  volts,  the  main  difTer- 
ence   being   that,    instead   of   bru>h    tyi)e   circuit-breakers   and   blade 


to  the  carbons  by  steps  of  such  low  resistance  that  no  arcing  can 
occur  until  the  final  break  is  made  on  the  carbons.  This  feature  in 
the  design  obviates  all  possibility  of  "bugging"  of  the  copper  or 
current-carrying  contacts.  The  length  of  break  of  opening  of  the 
circuit-breaker  is  proportioned  to  the  voltage  of  the  circuit.  The 
arc  occurs  on  carbon  terminals  above,  and  well  removed  from 
metal  parts  of  the  breaker.  This  construction  aids  the  natural 
tendency  of  the  arc  to  rise  and  prevents  any  possibility  of  communi- 
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cali..,,  lo  a.u   l.vo  1....S  bclosv  the  carl,..,,  Ur„„„al..      Wn-  ra„Ko  J.f 
.Zs.-„.   .nay  l-c  set  .o  n.,y  prcdc,cr..,i..cd  currc.   U-twcc,.      u- 
,.,  ,.,s  ..r  ..,  iK-r  .0,,..   less  than,  and  50  pcr  cent    .n  excess  of.  H.c 
n     .«U  r-Ucd  capactv.     Tl,c  breakers  are  l.uilt   for  ,.otcnt,als  frn„, 
"to       1  volts/i,.  one.  two.  three  a.,d  f.ur-pole  eo.„l..„a.,..„s. 
The  sa,ue  type  of  instru„,en.s  is  use.l  .„,  these  panels  as^n  Hu- 
tvpe  described  ,„  the  previous  article,  bnt  as  ,nach,„es  of  t.ioo-^.joo 
Is  are  often  used   fur  l,Kht,nK  purposes,  wlnle  the  600-volt  ones 
are  ahnosl  invariably  u.scd  for  power,  there  ,s  one  a.uu.e.er  ,„  e.,.l, 
hase    and    on    the    two-phase    panels,    two    s,nKle-pbase    .ud.cMuK 
w  m  .etcrs  are  used  instead  of  one  polyphase.     As  a  rule,  the  rheo- 
"face  plate  ,s  utouu.ed  o„  the  back  of  the  ,na,„  4.Vu..  Kcue  a  or 
,  ,„cl  witl,  the  han.l  wheel  and  direction  dial  on  the    -"'■  -"    '^"^ 
held  switch  is  also  located  ..„   ,lus  sa,nc  slab.     '''^;T     '.I  ^^- 
siat  a„.l  switch  can  be  placed  o„  the  lower  .5-"^.  >lab  if  .1  's  "-^^ 
sary  to  provide  roo,n  for  additional  apparatus.  ..,,., 

FiK    to  gives  a  rear  view  of  a   typical  .'..'oo-volt   sw.tchboard  o 
this  type.   sliRhtlv  .nodified   fro,n   the   standard  by  ou,.,tu,K   two  of 
:  three  a.n,nelJrs  and  putting  ,n  polyphase  .n.egrat.ng  wa  tnu-ters 
.lower  slabs  of  the  generator  panels.    One  o    the  tnos    pron  - 
"out    features  of  this  type  of  board  is  the  use  of  marble  barr.ers 
"ween  the  various  poles  of  the  circuit-breakers.     As  ahnost  every 
'  g  ,      r  has  some  personal  ideas  as  to  leavn,g  off  or  add.ng  ap 
m,     .0  what  is  usually  considered  necessary,  d.fficulty  .s  met  > 
cxactlv   illustrating  a   standard   panel   by   a   photograph   of   n   bo,.r.l 

"^Afm^loned  before.   ...00-voH    p.ncU  of  the  type   fornung   the 
M.biect  of  this  article  are  often  used  with  two-pba.se  gene.ators  f,- 
Hg     ing  work,  and  are  then  adapted  for  two   -'«'7>--,/-f ^ 
,' connection  wi.h  single-phase  feeders  and  occasionally  wth  tw 
re  panels,  it  ,s  necessary  to  use  regulators,  and  these  are  us.u 
.H,„ ted  on   the  bottom   slabs  underneath   the  feeder  panels.     1 1  - ~ 
"    ype  of  board   is  also   used   for   three-phase    6.600-volt    work, 
.on      differs  from  those  for  ...00-voU  in  the  s,.e  of  the  crcu    - 
h  okers    and    barriers   used.      Fig.    20    illustrates    a    board    of    th,. 
hsT  which   differs   from  the  standard   in  that  the  upper   slabs  are 
ird. vided      The  polvphase  indicating  wattnuter  and  field  ammeter 
^ve  in  omitted  on  ?he  generator  panels  and  two  annneters  have 
n    eft  off  of  the  feeder  panel;  but  a  polyphase  u.t.gratn.g  w at  - 
'eter    a  pair  of  static  ground  detectors  and  two  low-vol  age  hght- 
ing  switches  have  been  added.     Fig.  2.  shows  the  rear  of  the  san,e 
bonrd  and  indicates  the  bus-bar   construction   used,   the  condensers 
or  tte  static  ground  detectors  and  the  series  and  shunt  transformers 
used  with  the  meters.     It  also  shows  the.  rheostats  for  the  excUers 
and  the  face  plates  of  the  generator  rheostats. 


An  Object  l-csson  in  Telephone  Receivers.      IV. 
Hv  .\uTiiiK  V.  AiiuoTT,  C.  E. 

..HIIVIK   o,     I  UK    WKSTKKN    TK..K.MIONK   CONSTKUCTION    COMfANY. 

Till.-  receiver  ol   -b-    N\ -<-'■.  Telephone  Connlr.  Co.  is  shown  ... 
Pigs    „.  <>,.  07  and  (^.      F.g.  5.^  is  the  recover  asHen.bU.  . 
vhi  e    ;    iMg.  0.   it   is  diHsecte.1.     The  case  .s  of  three  parts. 
c->"-;:^.fabody.ad.aph3..and.het..^ 

r;r:;;::-;^H;!i:g^:^ri:Fig. .;.  ^be  pole  p.eces  are 


•.%^'<rf^'  ^^ 


nc.    07.-.H.^.N.OM     OF     WESTEKN     TELEPHONE    COMPANY    RECEIVER, 
DIAPHRAGM   REMOVED. 

a-o  ,„  wide  .09  .n.  thick  and  .97  >".  long  and  are  bolted  to  the 
nagnet  by   means   of  a  boh  that  extends   through  a  -"-^8-^ 

on'position  filling  piece,  whkh  .s  cast  between  the  adjacent  surface 
of  the  magnetic  system.  This  pole  piece  carr.es  ^  --  thre^'^^ 
which  engages  with  a  similar  thread  on  the  msule  of  the  case 


Meeting  of  the  Indiana  Electrical  Association. 

The   third  annual  meeting  of  the   Indiana   Electrical   Association 
.-as  held  .n  IndianapoHs.  September  25.     The  meetn.g  was  ca  led  to 
order  by   President  T.  C.   McReynolds,  of  Kokojno.     Mr^  McRe 
nolds  received  the  condition  of  the  association  and  deplored  the  lack 
: HnteS  manifested  by  the  members.     He  -^  'here  was^  tjo  p    - 
pared  programme  for  the  meeting,  it  being  ^f^"^'^^  ^^'''""^'l^'^l^ 
fine  the  business  of  the  session  to  matters  o^  vf  ^  '-P-^-^"    °  'J^. 
association.     There  was  a  free  discussion  of  the  ^^^^^^^^^IZ. 
large  the  scope  of  the  association,  and  in  consequence  the  name  was 
changed  to  that  of  the  Indiana  Public  Utilities  Association.    The  b 
aws    ire  ordered  changed  so  as  to  make  persons  connected  with 
hfo  lowing  bnsinesses%lig.ble  to  membership  in  the  associa  10    • 
Flectric  light,  water,  gas.  street  and  interurban  railways,  teleg  aplv 
tekp lone  companies,  fire  alarm  and  all  allied  services.     Agents  o 
ous'de  companies  or  representatives  of  supply  houses  traveling   n 
?;;iiana  are  also  made  eligible  to  membership.    The  dues  were  fixed 

"if  riaTeTto  put  forth  a  united  effort  to  infuse  new  life  into 
the  Indian:  Association,  and  many  valuable  suggestions  -ere  made^ 
which,  if  carried  out,  will  make  the  association    ar  "--  "^^^^ 

those  engaged  in  developing  and  '^^^^^'''^  ^^'^  ^""^^'^  ^^T^s 
throughout  the  State.  Heretofore  the  assocation  has  confined  its 
membership  to  electric  light  men  exclusively. 

The  following  officers  were  elected  for  the  ensuing  year .   Presi 
dem   J    H    Harding.  Laporte:  vice-president,  H.  D.  Hanng.  Indian- 
apolis; secretary-treasurer,  A.  M.  Barron.  Indianapolis. 


,„-,.    W.-PHANIOM    OF    «ESTE»»    TELEFHOSE    COMPAKV    RECElVElt 

DIAPHR.VGM    I.V    PLACE. 

in  this  respect  this  model  closely  resembles  one  ^^^  f  f  ^^^^^;;'^; 
receiver  A  lead  casting  is  cast  between,  the  face  of  the  magnet  in 
X  to  give  sufficen?  weight  to  retain  ^^e  hook  switch  in  .t 
orooer  place  The  coil  spools  are  of  brass  .42  m.  wide,  .83  m.  long 
and  37  ."deep.  The  winding  is  No.  36  and  the  resistance  frorn 
S  to  100  ohms      The  tractive  effort  is  1.188  pounds    (553  grams). 
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This  corresponds  to  a  tractive  effort  of  964  grams  per  stj.  cm.,  and 
an  induction  in  the  pole  pieces  of  9.680  gausses ;  the  remenance  is 


FIG.    69. — SWEUISH-AMEklCAN    KECEIVER    ASSEMBLED. 

4.000  gausses.     The  thaphragm  is  fiat,  of  tinned  sheet  iron    .011   in. 
thick,   2.13    in.    in    diameter   over    all,   and    1.93    in.    diameter    free. 


FK;.     70. — .SWEDISH-AMERICAN     RECEIVER    DISSECTED. 

The  leading-in  wires  are  rubber-covered  okonite  ami  extend  iipw.ird 
to  the  line  spools  from  the  rear  uf  ilu-  case  and  are  there  attached 


cord  passes  through  the  tail  cap  and  is  there  knotted  and  attached 
to  the  same  screws.  The  phantoms  of  this  receiver  are  shown  in 
Figs.  67  and  68.  Fig.  67  is  the  phantom  of  the  diaphragm  removed, 
showing  an  exceedingly  uniform  and  well-distributed  field.  In  Fig. 
68  the  diaphragm  is  in  place  and  it  is  quite  evident  that  it  is  fully 
saturated,  as  the  location  of  the  poles  and  the  surrounding  field  may 
be  clearly  traced. 

SWEDISH-AMERICAN    RECEIVER. 

The    receiver   of   the    Swedish-American    Telephone   Company    is 
shown  in  Figs.  69  to  76,  inclusive.     In  Fig.  69  the  receiver  is  as- 


FIG.     75. — I>H.\NTOM    OF    SWEDISH-AMERICAN     RECEIVER,     UIAI'HRAGM 

REMOVED. 

sembled  as  it  would  appear  in  ordinary  use.  In  Fig.  70  it  is  dis- 
sected, while  Figs.  71,  ■;2,  73  and  74  are  details.  In  general  design 
this  receiver  somewhat  resembles  that  by  the  Erickson  Companj-, 
as  it  consists  of  a  substantially  pressed  metal  case  over  which  a  tube 
of  insulating  material  is  slipped  to  form  the  necessary  handle.  The 
magnetic  system  consists  of  a  U  bar  and  is  shown  in  Figs.  70  and  74. 
This  bar  is  .623  in.  wide,  3  in.  thick,  of  D-shaped  steel.  The  dis- 
tance between  the  face  of  the  bar  is  .25  in.  The  magnet  is  3.25  in. 
long.     The  pole   pieces   are    .625   in.    wide,    .120  in.   thick.    1.31    in. 


FIGS.    71,    ;_'.   7,",    AND  74. — DETAILS   OF   SWEDISH -AMERICAN    RECEIVER. 

to  two  screws  in  a  partition  between  the  end  of  the  body  and  the 
tail  cap,  after   the  fashion   of  the   Kellogg  receiver.     The  receiver 


FIG.     76. —  PHANTOM     OF     SWEDISH-AMERICAN     RECEIVER.     DIAPHRAGM     IN 

PLACE. 

long,  and  are  secured  by  two  brass  bolts  which  pass  through  the 
magnet  bars,  the  pole  pieces  and  the  filling  piece,  which  is  interposed 
between  the  faces  of  the  magnet  bars.  The  coil  spools  are  .43  in. 
wide,  .92  in.  long,  .43  in.  deep  and  are  made  of  brass.  The  winding 
is  Nos.  34  to  36  wire  to  a  resistance  of  about  70  to  So  ohms.  Under- 
neath the  line  coils  is  a  wash  bowl-shaped  brass  casting.  The  face 
nf  this  casting  is  machined  to  be  .02  to  .03  in.  in  advance  of  the  pole 
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l)ieces,  and  the  dia|iliragiii  is  laid  l1nt  iipun  the  face  of  this  casting. 
Then  the  entire  system  i.s  sli|i|>cd  inside  of  the  case  and  the  dia- 
phragm cap  screwed  down  to  a  bearing.  When  the  cap  is  Ijome,  the 
diaphra^n)  and  brass  casting  are  pinched  tirndy  to  the  metal  of 
the  case.  There  is,  therefDrc,  in  this  receiver,  no  adjustment  be- 
tween diaphragm  and  the  pole  pieces,  sulisei|uent  to  a  final  assem- 
blage. The  diaphragm  is  flat,  of  sheet  iron,  tinned  .014  in.  thick, 
2.19  in.  in  diameter  over  all  and  .'  in.  free  diameter.  The  tractive 
effort  is  I.()S5  pounds  (761  grams).  This  is  equivalent  to  795 
grams  per  sij.  cm.,  giving  an  induction  of  8,8<X)  gausses  ami  a  rcme- 
nance  of  4.5<»  gausses.  l'"ig.  7.'  shows  the  interior  metal  shell  of 
the  receiver  before  the  insulating  tube  is  slipped  in  place.  In  Fig.  73 
one  method  that  has  been  adopted  for  Iniildinn  the  pole  jiieces  and 
line  coils,  while  in  I'"ig.  74  the  assembled  niagiiel.  pole  pieces  and 
spools  arc  indicated.  I'"ig.  71  is  a  front  elevation  of  the  receiver 
assembled  and  shows  a  model  in  which  two  damper  springs  are  used 
for  the  purpose  of  checking  the  vibrations  of  the  diaplir.igm.  Figs. 
75  and  7()  are  llic  phaiilonis  of  this  receiver.  Fig.  75  shows  the  phan- 
tom with  the  diaphragm  rcmnvcd,  while  Fig.  76  is  taken  with  the 
diaphragm  in  place. 


The  Curtis  Steam  Turbine. 


At  a  meeting  last  week  of  the  New  England  Cotton  Manufac- 
turers' Association,  Mr.  Austin  R.  Dodge,  of  Schenectady.  N.  Y., 
read  a  paper  entitled  ".Advantages  of  Steam  Turbines  for  Textile 
Mills,"  from  which  we  extract  the  following  portions  relating  par- 
ticularly to  the  Curtis  turbine.  The  author  of  the  paper  is  particu- 
larly well  qualified  to  treat  of   the  subject,   having  been  connected 


clearance  it,  suflicicnt  to  permit  the  discharge  of  the  oil  delivered  at 
the  center  of  the  supporting  block.  That  there  is  no  end  thrust  in 
this  turbine  is  shown  by  the  fact  that  the  oil  pressure  necessary  to 
float  the  revolving  element  docs  not  change  under  any  condition  of 
load.  This  veilical  arrangement  afTords  great  compactness  and 
greater  uniforniiiy  of  expansion  due  to  lieat. 

The  clearances  between  stationary  and  moving  parts  have  proven 
thoroughly  commercial,  as  shown  in  several  months'  operation  of 
vertical  si'okw  units,  In  cases  in  which  the  oil  pressure  has  failed 
in  the  vertical  type  of  this  unit  duriiin  the  use  of  a  temporary  belt- 
driven  oil  pump,  there  has  been  no  damage  to  the  revolving  or  sta- 
tionary vanes.  Any  contact  which  inay  occur  is  due  to  the  lifting 
of  the  revolving  element  owing  to  formation  of  ridges  on  the  step 
bearing  surface.  The  weight  of  the  revolving  element,  therefore, 
tends  to  neutralize  any  tendency  to  injury.  As  the  vanes  are  less  in 
width  than  the  metal  from  which  they  arc  cut,  nothing  more  serious 
happens  than  a  polishing  of  the  solid  part  of  the  wheels.  Even  the 
step  bearing  blocks  ran  be  faced  off  and  used  again.  When  using  the 
standard  direct-driven  oil  pump  a  failure  of  oil  supply  to  the  step 
bearing  is  highly  improbable. 

The  soo-kw  type  has  two  sets  of  nozzles,  each  delivering  steam 
to  a  set  of  three  revolving  discs,  carrying  the  vanes,  which  are  ma- 
chined from  the  solid  disc.  Governing  is  affected  by  operating  a 
series  of  valves  which  control  the  admission  of  steam  to  the  nozzles 
on  the  first  stage.  This  insures  a  constant  velocity  in  the  first 
stage  nozzles,  while  the  pressure  in  the  first  stage  diminishes  with 


FIG.     I. — GENERAL   VIEW    OF    INTERIOR    OF    NEWPORT    STATION. 

with  the  development  of  the  Curtis  turbine  from  the  time  it  was 
first  taken  up  by  the  General  Electric  Company. 

Following  a  discussion  of  the  De  Laval  turbine,  the  Curtis  turbine 
is  described  as  a  type  which,  in  addition  to  nozzles  delivering  steam 
at  high  velocity  to  a  single  wheel,  has  also  stationary  vanes  which 
redirect  the  steam  discharged  at  considerable  velocity  from  the 
first  wheel,  due  to  the  relatively  low  bucket  speed,  into  the  second 
wheel.  The  velocity  of  the  jet  leaving  the  nozzle  is  about  2,000  ft. 
per  second,  about  half  the  velocity  of  the  De  Laval  under  the  same 
conditions  of  exhaust  pressure,  while  the  peripheral  speed  of  the 
vanes  in  the  Curtis  is  proportionally  much  less,  about  400  ft.  per 
second,  instead  of  1,200  ft.  per  second.  By  this  process  of  fractional 
abstraction  the  speed  of  revolving  vanes  need  not  be  excessive  to 
secure  maximum  economy ;  in  other  words,  to  bring  the  direction 
of  the  jet  discharged  from  the  last  set  of  vanes  parallel  to  the  shaft, 
this  satisfying  the  necessary  condition.  With  this  high  steam  velocity 
only  a  minimum  of  revolving  vanes  are  necessary,  and  they  rotate 
in  steam  which  has  a  lower  density,  due  to  the  considerable  drop 
in  pressure  from  one  stage  to  the  next.  There  is  a  large  clearance 
between  outer  wall  of  revolving  vanes  and  the  shell,  reducing  friction 
due  to  water  of  condensation.  End  thrust  is  eliminated,  as  there  is 
abundant  opportunity  for  the  pressure  to  equalize  on  each  side  of  the 
revolving  discs,  and  the  entrance  and  discharge  angles  of  the  vanes 
are  the  same. 

In  the  larger  sizes  of  the  Curtis  type  the  shaft  is  vertical  and  floats 
on  oil  under  sufficient  pressure  to  balance  the  weight  of  the  revolv- 
ing element,   which   rises  a  few   thousandths  of  an  inch   until  the 


FIG.    2. — ASSEMBLY    OF    5,0OO-KW    FOUR-STAGE    TURBINE. 

the  steam  flow  until  at  no  load  it  is  nearly  equal  to  the  vacuum  in 
the  second  stage,  a  desirable  condition,  as  it  reduces  the  density  of 
the  steam  in  which  the  first  stage  wheels  rotate,  and  renders  unnec- 
essary adjustment  of  the  valve  controlling  the  second  stage  nozzles. 

After  referring  to  the  desirability  of  an  electric  drive  for  cotton 
mills,  and  the  advantages  in  this  connection  of  the  steam  turbine 
through  its  obviating  the  necessity  of  changing  reciprocating  to 
rotative  motion,  Mr.  Dodge  took  up  the  matter  of  first  cost  of  a 
turbine  installation.  A  Curtis  turbine  requires  only  7  per  cent,  of 
the  floor  space  taken  by  a  horizontal  cross-compound  engine  of  the 
same  capacity,  and  the  cost  of  foundations  is  in  about  the  same  pro- 
portions in  favor  of  the  turbine.  The  weight  is  from  15  per  cent, 
to  25  per  cent,  that  of  the  engine.  There  is  no  wear  with  a  moderate 
amount  of  superheat  resulting  from  the  action  of  the  steam  jet  on 
the  vanes,  even  at  a  velocity  of  2,500  ft.  per  second,  as  shown  by 
long  continued  tests. 

One  of  the  great  advantages  of  a  turbine  is  due  to  the  entire 
absence  of  internal  lubrication.  Consequently  the  condensed  steam 
can  be  returned  to  the  boilers,  saving  the  cost  of  oil  and  feed  water, 
often  10  per  cent,  the  cost  of  fuel.  As  no  boiler  scale  is  formed 
while  using  the  same  feed  water  continuously,  tube  cleaning  is  un- 
necessary and  the  boilers  are  maintained  at  the  highest  efficiency 
without  withdrawal  from  service. 

It  is  estimated  that  the  saving  in  attendance  charges  will  average 
25  per  cent,  on  the  entire  station  pay-roll.  A  turbine  having  but  one 
moving  part  requires  no  adjustment,  unlike  a  reciprocating  engine 
with  a  large  number  of  moving  parts,  which  must  be  carefully  in- 
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spectcd  at  frequent  intervals  by  a  skilled  engineer.  The  economy, 
therefore,  remains  constant,  which  is  not  true  of  a  reciprocating 
engine. 

One  of  the  principal  requirements  of  textile  mills  is  uniform  speed. 
A  turbine  has  a  large  amount  of  stored  energy  in  its  revolving  parts 


large  quantities  does  no  injury  to  any  part  of  the  turbine,  a  serious 
condition  when  reciprocating  engines  are  in  use. 

The  first  vertical  turbine  engine  to  be  installed  in  this  country 
was  at  Newport,  R.  I.,  and  few  engines  of  this  capacity,  even  when 
new,  can  show  as  high  efliciency  at  full  load.  The  motors  required 
to  operate  the  circulating  and  air  pumps  for  the  condenser  are  driven 
from  the  turbine  generator  and  this  power,  about  20  kw,  is  included 
in  the  output  of  the  machine.  Analysis  of  the  velocities  obtained  in- 
dicate that  the  result  from  the  first  vertical  unit  will  be  materially  re- 
duced. Lighting,  railway  and  arc  load  are  all  carried  on  the  same 
unit  without  difficulty.  Minor  troubles  have  developed,  but  no  more 
than  with  every  radically  new  device,  and  these  have  in  turn  been 
corrected  as  rapidly  as  possible  under  commercial  operation.  The 
station  is  arranged  for  four  turbines,  two  of  which  have  been  put  in 
service. 

Similar  plants  have  been  installed  at  Scranton,  Pa.,  Dover,  N.  H., 
and  within  the  past  year  orders  have  increased  to  such  an  extent 
that  200,000  hp  of  Curtis  turbines  are  under  contract.  A  6oo-kw 
horizontal  unit  has  been  in  continuous  service  at  Schenectady  for 
two  years,  operating  for  two  periods  of  about  four  weeks  each  with- 
out a  single  shut-down. 

A  1,500-kw  Curtis  unit  is  in  successful  operation  at  Port  Huron, 
Mich.,  carrying  a  mixed  load  of  motor  power,  railway  and  lighting. 
This  turbine  has  the  standard  clearance  of   .03  to   .05  in.  between 


FIG.    3. — TWO  INTERMEDIATES   FOR  SECOND  ST.VGE  OF  A  SOO-KW   TURBINE. 

and  is,  therefore,  well  adapted  for  work  requiring  close  regulation. 
In  Fig.  4  is  plotted  a  curve  which  indicates  the  regulation  of  a  20-hp 
Curtis  turbine,  when  full  load  is  suddenly  thrown  on  and  as  sudden- 
ly removed.     The  variation  in  speed  of  the  larger  units  is   within 
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FIG.    4. — REGULATION    CURVE   OF  20-HP  TURBINE. 

two  per  cent.,  when  the  load  is  varied  from  no  load  to  full  load.  Fly- 
wheels are  not  required  on  any  type,  as  the  driving  force  is  always 
transmitted  without  angular  variation ;  a  desirable  condition  when 
generators  are  operated  in  parallel. 

The  absence  of  internal  lubrication  permits  a  high  degree  of  super- 
heat. In  the  Newport  plant  the  superheat  of  the  turbine  has  been 
raised  to  250°  F.  without  increasing  the  temperature  of  any  part 
of  the  revolving  wheels  or  surrounding  casing,  except  the  admission 
valves.  The  conditions  in  an  engine  operating  at  this  high  tempera- 
ture would  not  be  as  favorable.  Actual  experience  in  commercial 
operation   has   shown   that   water  carried   over   from   the   boilers   in 


FIG.    5. —  I5-KW    TRAIN    LIGHTING    SET. 

stationary  and  moving  parts,  and  can  be  started  cold  and  brought 
up  to  full  speed  in  half  an  hour.  It  is  easily  brought  into  synchron- 
ism with  other  three-phase  generators  driven  by  cross-compound 
engines.  One  8oo-hp  and  one  soo-hp  engine,  both  tandem  compound, 
and  also  one  500-hp  cross-compound  engine,  all  condensing,  have 
heretofore  carried  the  load,  about  750  kw,  requiring  two  SOO-hp  and 
one  250-hp  Sterling  boilers.  With  the  turbine  alone  carrying  the 
same  load,  one  of  the  500-hp  boilers  is  cut  out. 

A  s,ooo-kw  Curtis  turbine  has  recently  been  installed  at  the  Com- 
monwealth station,  Chicago,  where  provision  has  been  made  for 
fourteen  similar  units.  This  machine,  the  first  of  its  size,  has  been 
operated  continuously  for  several  periods  of  eight  hours  each  on  a 
water  rheostat  load  of  5,000  kw  and  will  shortly  be  put  in  com- 
mercial service.  On  account  of  water  leaks  around  the  condenser 
tubes,  no  reliable  economy  tests  have  yet  been  made. 

In  textile  mills  the  first  units  to  be  mstalled  are  three  500-kw 
Curtis  turbines  at  the  Lane  Cotton  Mills,  New  Orleans,  and  two 
similar  units  at  the  Fulton  Bag  &  Cotton  Mills,  Atlanta,  Ga. 


Speaking  Evil  of  Corporations. 


In  signing  a  conduit  franchise  for  the  United  Electric  Company  at 
Orange,  N.  J.,  and  meeting  criticism  freely  offered,  Mayor  Stetson 
says,  in  approving  the  ordinance  in  a  written  statement :  "There  is 
always  more  or  less  clamor  against  corporations  merely  as  corpora- 
tions. This  sentiment  is  found  everywhere,  and  while  in  many  in- 
stances it  is  well  grounded,  it  is  often  based  upon  shallow  prejudice, 
and  cannot  survive  the  test  of  reason,  justice  and  sound  common 
sense.  An  irresponsible  individual  may  freely  inveigh  against  cor- 
porations and  contracts  which  municipalities  may  make  with  them, 
but  an  officer  sworn  to  impartially  perform  his  duty  to  all,  whether 
corporation  or  individual,  must  go  beyond  the  consideration  of  mere 
prejudice  and  general  objections  when  he  is  called  upon  to  act  in 
such  matters,  in  which  corporations  or  others  are  involved." 
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Recent  Electrochemical  Developments. 


>I'VKK   lilSCII.XKliKS  TIIKUl'i;il  CASKS. 

The  cIiiimkmI  fiVfits  line  Id  spark  (lisi-harj{rs  throiiKli  (jasi-s  arc 
gaining  slculily  Kri'-'tiT  iiniiortaiicc :  aiul  while  n/oiii/iiix  apparatus 
is  already  in  coiiinicrcial  uses  in  ICun^pe  for  the  sterilization  of 
water,  the  best  known  process  of  this  type  in  this  country  is  tlmt 
of  Hratlley  and  Lovejoy  for  the  (ixalioii  of  atmospheric  nitrogen. 
The  mechanical  i>rnlileni  to  he  solved  in  all  such  processes  is  to 
brinj{  every  particle  of  Ras  into  the  most  intimate  contact  with  the 
spark.  In  two  patents  granted  on  .Septemher  29  to  Mr.  Harry 
PanliiiK.  of  Krandan,  .\nstria.  two  dilTeieni  devices  arc  described 
for  this  purpose. 

In  the  one  the  positive  electrode  is  of  pointed  shape,  as  shown  in 
I'ig.    1,   and    the   neRrilivc    ■';    of   disc   sli:i]>e,    w  lurcliy    the   discharge 


^t    '--^-r 


FIC.    1. — SP.VRK   DISCH.\RCES   THROUGH    GASES. 

Sparks  are  conical  with  the  ba.se  directed  towards  the  disc  and  its 
ape.x  at  the  discharge  point.  The  blowing  in  of  the  gas  is  effected 
through  this  point  in  the  direction  of  the  spark  cone  in  such  a  manner 
that  the  greater  part  of  the  gas  current  coincides  w^ith  the  spark  path. 
The  outlet  of  the  gases  after  treatment  preferably  takes  place  through 
openings  in  the  disc  electrode. 

In  the  other  device  the  sparking  surface  is  drawn  out  in  band 
shape  and  the  gases  are  blown  or  sucked  through  the  spark-gap  so 
formed.  A  band-shaped  sparking  surface  can  be  produced,  for  in- 
stance, by  allowing  the  points  between  which  the  spark  has  to  pass 
to  make  a  rapid  lateral  displacement.  The  apparatus  for  this  purpose 
is  shown  in  Fig.  2.  .\round  a  cylinder  of  insulating  material,  a 
conducting  wire  is  wound  in  form  of  a  helix,  the  ends  of  this  wire 
being  connected  to  the  shaft.  At  a  suitable  distance  from  the  cylinder 
a  metal  strip  is  arranged  parallel  to  the  shaft,  shown  in  the  figure 


FIG. 


-SPARK   DISCHARGES   THROUGH    GASES. 


at  the  top.  This  metal  strip  is  connected  to  one  pole  of  an  induction 
coil,  while  the  other  pole  is  connected  with  the  shaft  of  the  cylinder. 
A  set  of  nozzles,  supplied  by  a  common  pipe,  is  arranged  between 
the  metal  strip  and  the  cylinder.  By  revolving  the  cylinder  at  a 
sufficiently  high  speed,  a  continuous  spark  band  between  the  metal 
strip  and  cylinder  is  produced,  so  that  every  part  of  the  gas  passing 
from  the  nozzles  comes  into  contact  with  the  sparks. 

TREATING  ANIMAL  HIDES  OR  SKINS. 

A  patent  for  this  purpose  was  granted  on  September  29  to  Mr. 
George  D.  Burton,  of  Boston,  Mass.  A  tank  contains  the  electrolytic 
solutions,  such  as  any  suitable  unhairing  solution  (for  instance,  a 
mixture  of  quicklime  and  red  sulphide  of  arsenic  in  water),  the  two 
electrodes  of  inert  material  being  suspended  across  the  bath  at  the 
two  ends  of  the  tank.  The  skins  to  be  treated  are  suspended  on 
longitudinal  rods  (i.  e.,  perpendicular  to  the  surface  of  the  elec- 
trodes). The  electrolyte  is  stirred  by  passing  air  through  it.  While 
it  seems  not  at  all  clear  from  the  specification  what  the  effect  of  the 


current  is,  il  in  claimed  lo  set  up  an  electrolytic  action  m  the  Milution 
"which  causes  the  destruction  of  all  germs  therein,  at  the  same  time 
prcHcrviiiK  the  Kelaline  matter  in  tile  skins.  The  electricity  has  a 
tendency  to  raise  the  hair  and  permit  a  free  circulation  (jf  the  liquid 
around  the  hair  cells."  This  treatment  is  completed  in  about  three 
minutes. 

The  skins  are  then  submitted  to  a  drenchinti  solution  and  are 
afterwards  agains  suspended  in  the  tank,  which  is  now  filled  with  a 
tanning  solution,  'i'he  current  is  turned  on  again  and  its  efTcct  is 
now  claimed  to  be  "to  open  the  pores  and  permit  a  free  circulation 
of  the  solution  armmd  them,  causing  a  quick  penetration  of  the 
tanning  material  and  a  hardening  of  the  gelatinous  matter,  thereby 
preserving  the  gelatine  in  the  hides  or  skins  so  treated." 

STORAGE   IIATTKRY    INVENTION. 

Ill  .1  patent  gr.inied  lo  Mr.  Job  Thomas  Niblett,  of  Greenwich, 
London,  Kngland,  I  he  suggestion  is  made  to  make  use  of  the  highly 
absorbent  and  acid-proof  nature  of  "kiesclguhr"  or  infusorial  earth 
in  connection  with  storage  battery  plates.  By  incorporating  a  certain 
proportion  of  infusorial  earth  with  the  active  materials  and  also 
with  the  materials  from  which  the  separators  between  the  electrodes 
are  made,  the  porosity  of  the  active  material  and  the  separators  is 
stated  to  be  improved. 

PLATING    METAL   SHEETS. 

A  patent  was  granted  on  September  29  to  Mr.  Charles  R.  Fletcher, 
of  East  Greenwich,  R.  I.,  for  apparatus  for  coating  iron  or  steel 
sheets  with  copper  or  brass  or  other  metals.  The  sheets  to  be  plated 
are  attached  to  a  cylindrical  skeleton  cathode  frame  which  is  re- 
volved between  interior  and  exterior  anodes,  so  that  both  surfaces 
of  the  iron  sheets  are  simultaneously  exposed  to  direct  electrolytic 
action.    The  rotation  of  the  cathode  serves  to  stir  the  electrolyte. 


The  Pennsylvania  Railroad  New  York  Tunnel. 


The  Pennsylvania  Railroad  Company  has  finally  decided  upon 
the  methods  by  which  it  will  build  its  tunnels  under  the  North  and 
East  Rivers  and  Manhattan  Island.  The  construction  beneath  the 
North  River  will  consist  of  two  single  cast-iron  tubes,  entering  this 
city  at  the  foot  of  West  Thirty-second  Street,  and  running  under 
that  street.  They  will  be  built  by  the  shield  process.  Among  the 
precautions  arranged  to  make  the  tunnel  safe  will  be  two  concrete 
sidewalks  built  inside  the  tubes  on  a  level  with  the  car  windows, 
and  the  plans  provide  that  the  tubes  must  be  roomy  enough  to 
allow  ample  width  for  these  walks.  The  object  of  the  walks  is  to 
provide  exits  for  passengers  in  case  of  accident.  Every  car,  it  is 
claimed,  will  be  fire-proof.  The  tunnel  itself  will  be  fire-proof. 
The  signal  system  will  be  the  most  perfect  know-n.  The  lighting 
current  and  circuits  will  be  separate  from  those  for  the  locomotives, 
and  there  are  to  be  numerous  hydrants  and  hose  nozzles  ready 
in  the  event  of  fire. 

The  Pennsylvania  North  River  tunnel  will  rest  on  screw  pile  foun- 
dations, the  reason  being  that  the  great  electric  locomotives,  weigh- 
ing something  like  i.ooo  tons,  are  too  heavy,  in  the  judgment  of  the 
engineers,  to  permit  of  allowing  the  tubes  to  rest  in  the  natural  soil. 
In  the  case  of  the  New  York  and  Jersey  Railroad  tunnel,  where 
trolley  cars  only  are  to  be  operated,  it  was  decided  that  there  would 
not  be  enough  weight  in  the  tubes  to  necessitate  artificial  founda- 
tions. 

Under  the  East  River  the  railroad's  tunnel  will  consist  of  four 
cast-iron  tubes  resting  directly  on  the  rock  bed  of  the  East  River. 
The  great  underground  station  in  New  York  City  will  extend  from 
Seventh  to  Ninth  Avenues,  and  from  Thirty-first  to  Thirty-third 
Street.  The  plans  just  completed  provide  that  it  shall  be  about  40 
ft.  below  the  street  level.  From  the  streets  to  the  waiting  room 
level,  20  ft.  down,  will  be  driveways  of  ample  width  and  gentle  slope. 
Although  entirely  underground,  the  station  will  be  the  largest  in 
the  world,  in  respect  to  both  width,  length  and  trackage. 

The  power  to  be  used  in  the  tunnel,  as  required  by  both  the  States 
of  New  York  and  New  Jersey,  will  be  entirely  electricity,  used 
through  electric  locomotives.  In  the  Hackensack  Meadows  will  be 
a  station,  where  the  trains  will  exchange  their  steam  engines  for  the 
electric  ones.  The  arrangements  for  the  change  will  be  made  so 
that  the  time  of  the  stop  will  be  not  more  than  one  minute.  On 
Long  Island  there  will  be  a  similar  changing  station  in  the  yards 
near  Thompson  Avenue. 
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The  Colombia  Cable  Dispute. 


It  would  appear  by  advices  from  Washington  tliat  the  interference 
by  the  United  States  in  the  controversy  between  tlie  Government  of 
Colombia  and  the  West  Indies  and  the  South  American  Cable  Com- 
pany is  likely  to  maintain  communication  between  Washington  and 
Bogota,  notwithstanding  the  threat  of  the  cable  company  to  shut  its 
Bucna  Ventura  oflice.  The  experiments  of  the  Director  of  Tele- 
graphs for  Colombia  with  the  Marconi  system  of  wireless  telegraph 
has  hardly  proved  adequate  to  menace  the  company. 

The  real  bone  of  contention  is  the  refusal  of  the  Colombian  Gov- 
ernment to  grant  an  extension  of  the  cable  company's  franchise  for 
twenty  years,  with  modifications  which  would  give  the  company  a 
monopoly  of  cable  comnuinication  on  both  the  Atlantic  and  Pacific 
coasts  and  across  the  Isthmus  of  Panama.  It  is  in  regard  to  the 
latter  point  that  the  United  States  is  chiefly  interested.  The  grant 
of  such  a  monopoly  in  advance  of  the  conclusion  of  an  agreement 
between  the  United  States  and  Colombia  in  regard  to  the  canal 
franchise  would  greatly  prejudice  the  interests  of  the  United  States 
on  the  Isthmus. 

The  company  now  has  the  exclusive  right  to  land  a  cable  on  the 
Pacific  coast,  and  Buena  Ventura  is  the  terminus  in  Colombia.  From 
there  communication  is  by  the  government  lines  for  a  distance  of 
400  miles  to  Bogota.  Colombia  has  threatened  that  unless  the  com- 
pany continued  its  services  extreme  measures  would  be  resorted  to 
in  retaliation.  The  company  shut  down  the  Buena  Ventura  office 
in  August  for  two  weeks,  and  the  Colombian  Government  gave  notice 
that  unless  the  office  was  opened  and  communication  re-established 
the  Panama  office  would  be  seized.  The  company  promptly  opened 
the  Buena  Ventura  office,  and  there  has  been  no  trouble  since.  The 
Panama  office  is  doing  a  business  of  $2,000  a  day,  and  the  Colombian 
Government  threatened  to  seize  it  again  if  the  cable  line  was  shut 
down  on  October  i. 

When  the  facts  were  laid  before  the  State  Department  Minister 
Beaupre  was  instructed  to  protest,  and  the  representatives  of  the 
company  in  New  York  were  communicated  with  and  the  conse- 
quences of  shutting  off  communication  just  at  this  time  with  Bogota 
were  explained.  The  company  has,  therefore,  notified  the  State 
, Department  that  the  line  will  lie  operated  as  usual  until  further 
notice. 


as  compared   with  the  previous  month.     The  South   Side  Elevated 
shows  the  best  gains  of  any  of  the  elevated  lines. 


CURRENT  NEWS  AND  NOTES. 


FIRE  AT  SNOQUALMIE  FALLS.— A  correspondent  informs 
us  that  the  plant  of  the  Snoqualmie  Falls  Power  Company,  near 
Seattle,  Wash.,  was  damaged  by  fire  recently  to  the  amount  of 
$40,000. 


VILLAGE  COUNCIL  ON  A  STRIKE.— Owing  to  local  quarrels 
the  village  council  of  Buchannan,  Michigan,  has  not  met  for  six 
months  to  pay  bills  for  street  lighting  and  other  purposes.  Mr. 
Charles  A.  Chapin,  of  Chicago,  who  owns  the  lighting  plant,  has 
caused  the  street  lights  to  be  cut  off,  and  the  town  is  now  in  darkness. 


ELECTRICAL  WORKERS.— At  the  recent  convention  in  Salt 
Lake  City  of  the  International  Brotherhood  of  Electrical  Workers, 
F.  J.  McNulty,  of  Newark,  N.  J.,  was  elected  grand  president ;  W. 
H.  Sherman,  of  Washington,  grand  secretarj',  and  F.  J.  Sheehaii,  of 
New  Britain,  Conn.,  grand  treasurer.  The  next  convention  will  be 
held  in  El  Paso,  Tex. 


BRAZILIAN  UNDERGROUND  ROAD.— It  is  stated  that  the 
Brazilian  Federal  Government  has  granted  permission  to  several 
engineers  to  form  a  company,  with  the  right  to  construct  an  "un- 
derground" railroad,  to  be  operated  by  electricity,  connecting  the 
federal  capital  with  the  city  of  Nictheroy.  The  data  are  not  very 
clear,  but  we  should  not  be  surprised  to  learn  that  the  road  is  not 
"underground,"  but  of  the  underrunning  conduit  type. 


INFLUENCE  OF  ELEVATED  TRANSFERS.— Figures  on  the 
traffic  of  the  Chicago  elevated  lines  for  September  show  that  the 
system  of  universal  transfers  adopted  by  the  Chicago  Union  Trac- 
tion Company  has  resulted  in  a  material  decrease  in  the  traffic  on 
the  Metropolitan  lines.  The  Northwestern,  although  running 
through  the  territory  of  the  Union  Traction  Company,  shows  a  gain 


AUTOMATIC  TELEPHONY  /jV  CHICAGO.— Tht  automatic 
exchange  of  the  Illinois  Telephone  &  Telegraph  Company,  which 
was  described  in  Electrical  World  and  Engineer  recently,  is  now 
in  successful  operation.  The  last  directory,  which  has  just  been  pub- 
lished, contains  the  names  of  1,200  subscribers.  Connections  are  be- 
ing made  as  fast  as  it  is  possible  to  install  equipment  on  the  custo- 
mer's premises.  It  is  expected  that  4,000  subscribers  will  be  con- 
nected before  the  first  of  the  year,  as  a  greater  number  of  contracts 
than  this  have  already  been  secured. 


SEEK  RADIUM  IN  COLORADO.— A  company  is  being  organ- 
ized to  mine  radium  in  Routt  County,  in  Colorado.  Specimens  of 
ore  have  been  passed  upon,  it  is  said,  by  Professor  and  Madam  Curie 
and  Professor  Bccqucrcl,  the  discoverers  of  practical  radio-activity, 
and  the  Routt  County  ore  was  pronounced  by  them  the  best  in  the 
country  for  the  purpose  of  producing  radium.  The  ore  was  found 
to  be  almost  entirely  free  from  gold,  and  was  reported  to  be  car- 
notite,  in  combination  with  uranium,  vanadium,  copper,  baranium 
and  polonium.  It  is  said  that  J.  A.  Munroc,  freight  traffic  manager 
of  the  Union  Pacific  Railroad  and  Stephen  T.  Lockwood,  of  Buffalo, 
N.  Y.,  are  interested  in  the  project.  Note  was  recently  made  of  this 
discovery  in  our  columns. 


OLD-TIME  TELEGRAPHERS.— At  the  recent  annual  meeting 
in  Milwaukee  of  the  Old-Time  Telegraphers'  Association,  C.  C 
,\dams,  of  Atlanta,  Ga.,  was  elected  president ;  J.  M.  Stephens,  of 
.Atlanta,  first  vice-president,  and  W.  H.  Adkins,  of  Atlanta,  second 
vice-president.  Mr.  John  Brant,  of  New  York,  was  re-elected 
secretary.  It  was  decided  to  hold  next  year's  meeting  at  Atlanta,  Ga. 
At  the  meeting  of  the  United  States  Military  Telegraph  Corps  at 
the  same  time  and  place  25  telegraph  veterans  of  the  Civil  War,  and 
four  ex-Confederate  operators  were  present.  The  present  officers 
were  re-elected,  as  follows :  W.  B.  Wilson,  of  Philadelphia,  presi- 
dent ;  W.  L.  Ives,  of  New  York,  vice-president,  and  J.  E.  Petitt,  of 
Chicago,  secretary-treasurer.  This  association,  which  is  practically 
identical  with  the  Old-Time  Telegraphers'  Society,  will  also  meet 
in  Atlanta  next  year  with  the  latter. 


THE  VICTORIA  FALLS.— It  is  well  known  that  proposals  are 
afoot  for  utilizing  electrically  the  Victoria  Falls,  South  Africa,  and 
promoters  of  the  enterprise  are  now  visiting  this  country  to  study 
ii|)  Niagara  and  long-distance  power  transmission.  The  Victoria 
Falls  on  the  Zambesi  River,  are  approximately  one  mile  wide  by 
4J0  ft.  high.  The  near  approach  of  the  Cape  to  Cairo  Railroad, 
which  is  planned  to  cross  the  Zambesi  just  below  the  falls,  makes  it 
probable  that  some  small  portion  of  this  vast  power  will  be  utilized 
as  indicated  in  the  speech  by  the  chairman  of  the  African  Conces- 
sions Syndicate,  Limited,  who  w'ill  execute  the  scheme.  The  power 
obtained  is  to  be  transmitted  electrically  all  over  the  iron  and  copper 
fields  in  the  inmicdiate  district,  and  further  afield  to  the  gold  mines 
within  400  or  500  miles  of  the  power  stations  ;  there  is  talk  of  even 
supplying  a  country  whose  area  is  not  limited  by  1. 000.000  square 
miles. 


FLEECING  PUBLIC  CORPORATIONS.— Another  one  of  the 
many  grade-crossing  accidents  which  are  occurring  at  Chicago,  has 
brought  to  light  a  new  method  of  fleecing  public  corporations,  which, 
except  for  its  ludicrous  outcome,  would  appeal  to  the  public  only 
because  of  its  sad  nature.  Six  race-track  employees  were  killed  and 
eleven  others  were  badly  hurt  when  a  west-bound  Wisconsin  Central 
limited  train  struck  a  Chicago  Consolidated  Electric  Company  car 
at  the  Fifty-seventh  .Avenue  crossing  in  Hawthorne.  In  his  zeal  to 
be  appointed  administrator  of  the  estates  of  these  men,  who,  it  was 
averred,  left  no  surviving  widows,  heirs-at-law,  next  of  kin,  or 
creditors  in  this  State,  the  public  administrator  applied  for  letters  of 
administration  for  the  estates  of  five  men  who  never  existed,  as  was 
later  disclosed  upon  identification  of  the  bodies,  and  whose  only  per- 
-sonal  estate  consisted  in  rights  of  action  against  the  Wisconsin  Cen- 
tral Railway  Company  and  the  Chicago  Consolidated  Traction  Com- 
pany. What  makes  the  case  still  more  amusing  is  the  fact  that  the 
statutes  of  Illinois  explicitly  stipulate  that  "amounts  received  in 
every  such  action  shall  be  for  the  exclusive  benefit  of  the  widow  and 
next  of  kin  of  such  deceased." 
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AMLKICA'^  LlS.-l P.— "Tlic  United  Slates,"  writes  the  Lcono- 
mUU  {'raniais,  in  discussing  American  industrial  problems,  "will  be 
suriiiiNM-d  by  no  other  n.ition  in  tlu-  ;i|>|)lii'alion  of  electricity  to  trade. 
Tlic  innncnsc  hydraulic  forces  which  the  nation  owns  Kiiaranlec  it 
u  brilliant  future,  ll  the  new  motive  force  which,  along  with  steam 
and  the  utili/atioii  ot  oil  a^  fuel,  produce  tins  century  uii  industrial 
revolution,  the  American  republic  will  certainly  not  be  the  sulTerer." 


liDJSON  AND  liLECTRlC  MOTORS.— \\.  was  recently  stated 
in  the  newsiiapers  that  at  his  Stewarlville  (N.  J.)  cement  works  Mr. 
Kdison  had  abandoned  the  use  of  electricity  and  adopted  steam, 
"and  this  change  is  said  to  remove  the  liability  of  explosion."  As 
we  supposed,  this  statement  is  slightly  in  error;  and  one  of  the 
otficials  of  the  cement  company  writes  us:  "In  the  new  coal  plant, 
we  are  using  steam  for  driving  the  machinery,  but  in  the  other  parts 
of  the  plant  we  still  have  something  like  130  motors  in  use." 


ENGLISH  EDUCATORS  COMING.— Tht  American  liner  /'/ii7 
adclf'hio  has  sailed  from  Southampton  having  among  her  pissengers 
a  number  of  the  members  of  the  Educational  Commission  sent  by 
Alfred  Moscley  to  study  the  school  system  in  the  United  States. 
As  noted  already,  these  include  Prof.  W.  K.  Ayrton,  who  has  not 
been  over  here  for  some  years.  In  an  editorial  article  on  the  ap- 
proaching visit  the  London  Times  says:  "We  lack  systematic  or- 
ganization and  facilities  to  bring  the  best  education  within  the  reach 
of  all.  *  *  *  The  best  and  most  efficient  technical  instruction 
fails  in  its  object  if  the  intelligence  is  insufficiently  developed.  It 
is  here,  we  suspect,  that  the  United  States,  as  well  as  Germany,  have 
the  advantage  over  us.  The  very  freedom  from  old  traditions  and 
associations,  such  as  encircle  our  public  schools  and  universities, 
rendering  them  sometimes  almost  impervious  to  the  breath  of  change, 
gives  special  interest  to  educational  experiments  in  America." 


BLOCKING  A  TROLLEY.— The  modern  trolley  extensions  often 
revive  the  old  physical  wars  of  steam  railroad  development.  Last 
week,  near  Trenton,  N.  J.,  in  order  to  prevent  the  Pennsylvania 
Railroad  from  interfering  with  its  work  while  it  put  in  a  new  trolley 
crossing  over  the  tracks  of  the  railroad  company  on  a  siding  of  the 
Belvidcre  Division  in  that  city,  the  Johnson  Trolley  Company,  build- 
ing links  between  New  York  and  Philadelphia,  erected  a  barricade 
of  Belgian  blocks  and  ties  on  the  tracls.  As  soon  as  the  local  rail- 
road officials  heard  of  it  they  had  a  freight  train  made  up  at  Coalport, 
two  miles  distant,  and  backed  at  full  speed  against  the  barricade. 
The  effort  was  successful  in  slopping  the  work.  The  two  rear  cars 
were  wrecked,  but  the  barricade  went  down  like  paper  cards  and  the 
cars  plunged  through,  tearing  up  the  trolley  company's  crossing. 
Head  officials  of  each  company  were  called  and  both  sides  stopped 
work  pending  an  agreement  by  which  the  trolley  can  cross  the  tracks. 


NEW  LIZARD  LIGHTHOUSE.— A  cable  dispatch  from  Lon- 
don, of  October  3,  says :  An  important  change  is  the  great  improve- 
ment in  the  flashlight  from  Lizard  Point,  which  was  put  in  opera- 
tion Thursday  night.  As  all  American  travelers  know,  the  Lizard 
light  is  the  first  they  see  from  the  ship  on  approaching  the  English 
coast.  For  more  than  one  hundred  and  fifty  years  the  familiar  dou- 
ble lights  have  been  shown  from  this  promontory,  but  henceforth 
only  one  electric  light  will  irradiate  the  sea.  The  light  exhibits  a 
flash  every  five  seconds,  and  the  concentrated  intensity  of  each  flash 
is  such  that  the  new  Lizard  light  is  said  to  be  more  powerful  than 
any  other  lighthouse  light  in  the  world.  It  is  expected  that  the  in- 
creased power  of  the  light  will  enable  it  to  be  seen  a  greater  dis- 
tance, even  when  the  atmosphere  is  dimmed  by  haze.  The  light 
will  now  show  also  more  effectually  to  eastward  vessels,  and  west- 
ward bound  craft  will  find  it  easier  to  keep  clear  of  the  dreaded 
Manacles  rocks  and  the  outlying  dangers  of  Lizard  Point. 


MAGNETIC  ROCKS  IN  ALASKA.— 'Nott  is  made  in  the  Eng- 
lish papers  of  the  discovery  of  a  considerable  stretch  of  magnetic 
rocks  off  the  coast  of  Alaska,  where  compasses  have  been  inclined 
to  go  wrong.  It  is  remarked,  however,  that  Alaska  has  no  monopoly 
in  magnetic  rocks  that  distress  the  mariner  and  surveyor.  Not  long 
ago  a  party  of  Russian  explorers  found  their  needle  swing  round 
180  degrees.  Parry,  in  his  second  voyage  in  the  Fury  and  Hecla, 
observed  a  considerable  local  deviation  of  the  compass  when  off  the 
shore  of  Igloolik.  At  Bluff  Harbor,  South  Island,  New  Zealand, 
there  is  a  focus  of  magnetism  on  the  summit  of  the  bluff;  and  dur- 


inu  the  survey  of  South  Island  the  ofJiccrs  of  \l.  M.  S.  ./i/ktom  had 
to  iibandon  the  tiie  of  compast  bearings.  A  similar  disturbance  was 
observed  by  Captain  Creak  when  surveying  near  Port  VValcott, 
Northv\est  Australia.  He  came  across  a  submerged  sipiarc  mile  of 
ruck,  which  made  the  needle  uf  his  cumpaHS  hop  about  50  degrees 
and  more  from  where  it  should  have  been.  Upon  the  Norwegian 
coast  in  the  Jocdcrn  province  is  a  magnetic  mountain,  about  a  thou- 
sand yards  long,  but  of  no  great  height.  lis  influence  is  such  that 
vessels  veiiiiiriiiK  too  near  the  coast  lose  their  bearings,  and  some 
are  wrecked. 


GIRL  DISTRICT  MESSENGERS.— The  Kansas  City  Journal 
(|Uotcs  Mr.  Murphy,  of  the  Western  Union  Telegraph  Company,  as 
follows,  as  to  the  district  telegraph  girl  messengers:  "The  plan  is 
working  well,  and  it  will  be  a  success.  Since  the  plan  was  started 
I  have  had  thirty-two  girls  employed,  and  only  three  have  given  up 
their  places.  These  three  girls  had  fathers  who  were  union  men, 
and  they  (|uit  because  they  were  required  to  work  more  than  eight 
hours.  The  girls  all  like  their  work,  and  we  find  that  the  messenger 
service  has  been  improved  upon.  The  improvement  consists  in  the 
willingness  of  the  girls  to  work.  There  is  only  one  woman  on  the 
force,  and  she  is  a  widow,  aged  23  years.  She  docs  the  work  of  two 
boys,  and  is  much  more  satisfactory.  The  boys  used  to  get  lazy  and 
insolent,  but  it  is  not  so  with  the  girls.  When  they  carry  messages 
they  are  prompt  and  do  not  loiter  on  the  way.  At  first  the  customers 
were  loth  to  accept  the  girls,  but  they  are  now  favoring  them.  Girls 
are  employed  at  the  sub-stations  only.  There  are  six  at  the  Board 
of  Trade,  and  they  have  done  so  well  that  business  men  have  tried 
to  take  three  of  them  away  from  us.  It  is  my  purpose  to  protect  the 
girls,  and  they  are  not  sent  to  any  place  of  questionable  character. 
An  incident  happened  at  the  Board  of  Trade  the  other  day  that  is 
significant  of  the  way  in  which  the  girls  are  treated.  One  of  the 
messengers  had  gone  to  the  wrong  floor  and  was  looking  for  a  num- 
ber, when  she  asked  one  of  the  men  on  trade  to  tell  the  way.  'I'm 
going  up  to  the  next  floor,'  said  he.  'I'll  take  it  for  you.'  The  girl 
gave  him  the  message  and  it  was  not  long  until  the  man  returned 
and  gave  her  the  slip  that  was  to  be  receipted  by  the  person  who  re- 
ceived the  message." 


ELECTRICITY  AND  SHADE  TREES.— The  Hatch  Experiment 
Station  of  the  Massachusetts  Agricultural  College  has  just  issued  a 
bulletin  on  the  injury  to  shade  trees  from  electricity.  The  pamphlet 
discusses  the  subject  from  various  aspects,  and  illustrates  damage 
due  to  current  from  railway  and  lighting  circuits.  Data  are  also 
given  as  to  the  resistance  of  trees.  The  results  are  thus  summarized: 
The  adverse  conditions  with  which  shade  trees  have  to  contend,  in 
cities  and  towns,  constitute  a  serious  drawback  to  their  development. 
A  considerable  amount  of  damage  occurs  to  shade  trees  by  wires, 
causing  abrasions,  destruction  of  limbs  and  leaders,  burnings,  and 
necessitating  much  injudicious  pruning.  The  greatest  amount  of 
damage  caused  to  trees  by  alternating  and  direct  currents  is  by  local 
burnings.  The  higher  the  e.m.f.,  the  more  injury  is  likely  to  occur 
to  trees.  There  is  practically  little  or  no  leakage  from  wires  during 
dry  weather.  In  wet  weather,  however,  when  a  film  of  water  is 
formed  on  the  bark,. more  or  less  leakage  is  likely  to  occur,  and  if 
the  insulation  is  insufficient  and  contact  with  the  tree  exists,  ground- 
ing takes  place,  and  burning  due  to  arcing  results.  No  authentic 
cases  have  been  observed  where  the  alternating  current,  employed 
for  lighting  service,  has  killed  trees,  though  there  are  authentic  cases, 
extremely  rare,  where  the  direct  current,  used  in  operating  street 
railroads,  has  killed  large  shade  trees.  This  has  been  accomplished 
by  reversing  the  polarity,  causing  the  positive  current  to  traverse  the 
rail  and  the  return  current  the  feed  wire,  which  usually  carries  the 
positive.  The  high  resistance  offered  by  trees  and  plants  in  general 
serves  as  a  protection  against  death  from  an  electrical  contact.  The 
least  resistance  in  trees  occurs  in  the  vital  layer  (cambium),  and 
those  tissues  adjacent  to  it.  Electric  currents  of  whatever  nature, 
when  applied  to  plants  of  a  certain  intensity,  act  as  a  stimulus.  The 
physiological  effect  of  the  direct  current  on  vegetable  life  differs 
from  that  of  the  alternating:  the  latter  current  acts  more  as  a  stim- 
ulus to  the  plant  than  the  former.  There  is  evidence  to  support  the 
idea  that  a  current,  of  not  sufficient  strength  to  cause  burning,  may 
over  stimulate  the  plant  and  cause  a  retardation  of  its  activities 
which  will  subsequently  result  in  death.  Earth  discharges  during 
thunderstorms  are  more  common  than  generally  supposed,  and  they 
are  known  to  disfigure  and  cause  the  death  of  trees. 


October  io,  1903. 
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Letters  to  the  Editors. 


Theory  of  Ons. 


Tu  the  Editors  of  Electrical  IVorld  and  lingineer: 

Sirs  : — The  paper  of  Mr.  R.  R.  Bowker  on  "Theory  of  Ons,"  pub- 
lished in  the  Electrical  World  and  Engineer,  of  September  26, 
is  very  stimulating  to  a  tired  imagination.  When  so  complete  a 
theory  of  the  possible  and  the  perhaps  can  be  set  forth  in  100  short 
lines  and  contain  only  61  distinct  assumptions  or  might  he's,  it  cer- 
tainly shows  that  a  vast  field — an  unexplored  realm — is  within  the 
grasp  of  every  one  who  can,  for  a  moment,  disentangle  himself  from 
commonplace  facts  and  give  his  imagination  rein.  Mr.  Bowker 
has  conceived  the  happy  e-xpedient  of  creating  ponderable  matter 
out  of  imponderable  ons  by  the  exceedingly  simple  hypothetical 
process  of  putting  them  together  and  giving  them  energy.  When 
some  one  else  shall  succeed  in  creating  energy  by  a  similar  process 
we  shall  have  solved  the  great  question  of  the  origin  of  the  universe 
For  surely,  after  having  created  matter  and  energy  out  of  nothing, 
it  will  not  be  difficult  to  create  nothing,  the  raw  material. 

The  most  serious  objection  to  Mr.  Bowker's  generalizations,  in 
his  opinion,  seems  to  Ije  that  in  several  distinct  respects  his  assump- 
tions are  in  accordance  with  the  principles  of  the  conservation 
of  energy.  This  need  not,  however,  give  him  any  worry,  as  the  so- 
called  conservation  of  energy  is  merely  a  statement  of  fact  and  cannot 
be  claimed  or  dignified  as  a  theory.  The  same  may  be  said  of  the 
doctrine  of  the  conservation  of  matter,  which  is  another  form  of 
expression  for  Dalton's  law  of  individual  and  unchangeable  atoms. 
All  such  mere  statements  of  fact  are  easily  brushed  aside  as  the 
cobwebs  of  science  by  the  hand  of  the  theory-builder. 

Mr.  Bowker  is  evidently  a  past  master  in  the  art  of  designing 
theories.  But  if  the  ions  and  the  electrons  are  to  be  resolved  into 
"ons,"  vihat  will  become  of  the  numerous  recently  started  manufac- 
turers of  fool's  gold,  who  depend  upon  electrons  for  their  raw 
material? 

Philadeli'HIa,  Pa.  C.  J.  Reed. 


Water  Purification,  Not  Filtration. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs: — In  you  issue  of  January  17  you  give  the  first  trustworthy 
and  complete  account  of  the  ozone  process  of  purifying  public  water 
supplies  published  in  this  country,  and  one  which  should  be  of  great 
interest  to  all  engineers,  and  officers  genferally,  of  city  governments. 

So  long  and  so  persistently  has  water  filtration  been  spoken  of  in 
American  engineering  reports  and  literature  as  though  it  were 
synonymous  with  water  [lurification,  that  the  impression  of  its  being 
the  only  method  of  water  purification  worth  e.xamining,  is  at  present 
fairly  well  established  in  the  mind  of  the  average  citizen  of  the 
United  States.  Nevertheless,  a  rational  consideration  of  the  situa- 
tion should  for  years  have  been  ready  to  welcome  a  process  more 
perfect  in  the  analysis  of  its  operation  than  filtration.  Such  a  one 
is  the  ozone  process,  which  has  thus  presented  itself  from  its  very 
beginnings.  If  a  small  part  of  the  money  that  has  been  voted  under 
advice  by  cities  in  this  country  for  experimental  filtration  plants  had 
been  spent  in  experimental  purification  works,  there  can  be  no  doubt 
that  the  ozone  process,  and  perhaps  others,  would  by  this  time  have 
been  firmly  established  in  the  United  States.  We  itiight  thus  have 
done'  the  experimental  work  done  by  Siemens  &  Halske,  of  Berlin, 
at  the  cost  of  over  a  million  marks  ($250,000),  or  done  better.  As 
it  is,  we  are  obliged  now  to  go  abroad  to  learn  how  to  purify  water 
for  domestic  uses  by  this  up-to-date  method. 

Your  January  17  illustrated  article  described  the  ozone  purification 
works  built  for  Wiesbaden  and  for  Paderborn  in  Germany,  by  Sie- 
mens &  Halske.  a  1,500,000-gallon  plant,  and  reported  in  success- 
ful operation.  .\11  this  was  news  in  the  United  States  on  account  of 
the  exclusiveness  above  referred  to,  with  which  for  years,  whenever 
it  became  a  question  of  purifying  water,  only  sand  and  mechanical 
filtration  processes  had  been  considered  by  the  engineering  profes- 
sion in  this  country,  or  by  those  who  have  made  a  business  of  ad- 
vising filtration,  and  of  advising  on  matters  connected  v/ith  it. 
From  any  professional  standpoint  this  is  surprising,  and  has,  no 
doubt,   done  downright   harm   in   the   United   States.     That   it   will 


cease  there  can  be  no  question,  but  it  should  never  have  come  to 
pass,  as  the  simplest  theoretical  considerations  will  prove. 

Sand  filtration  consists  of  a  delicate  operation  which,  to  be  suc- 
cessful, must  be  well  and  skilfully  conducted,  with  a  delicately  con- 
structed, expensive  apparatus,  never  failing  and  continuously. 

Mechanical  filtration  may  be  described  in  precisely  the  like  terms, 
added  to  which  comes  the  fact  that  it  includes  a  dosing  of  the  water 
supply,  requiring  for  its  proper  performance  a  change  in  manipula- 
tion, during  the  hours  of  each  day,  in  conformity  to  the  results  of  a 
continuous  chemical  analysis  of  the  water  to  be  treated.  Also  a 
most  careful  and  expensive  handling  of  the  product  after  filtration, 
and  until  it  is  consumed  in  covered  reservoirs,  or  else  the  filtered 
water  will  spoil  and  become  foul. 

In  the  natural  course  of  events  our  American  cities,  from  time 
to  time,  undergo  political  overturns  or  revolutions.  Call  them  as 
one  will,  most  of  our  cities,  not  infrequently,  put  their  municipal 
works  for  years  into  the  hands  of  unworthy  servants.  It  would 
seem  madness  to  entrust  delicate  operations,  like  those  above  de- 
scribed, in  which  negligence  alone  will  suffice  to  corrupt  the  whole 
domestic  water  supply,  into  the  hands  of  a  changeable  body  like 
our  city  governments  and  its  employees,  or  into  hands  that  cannot 
even  be  trusted  to  keep  the  streets  clean,  let  alone  to  properly  pro- 
vide the  water  we  drink.  I  do  not  know  which  is  the  most  danger- 
ous, viewed  from  the  standpoint  just  taken,  sand  filtration  or  me- 
chanical filtration,  in  which  the  one  is  liable  to  let  into  the  drink- 
ing water  of  any  one  day,  the  accumulated  and  concentrated  filth  of 
a  week  or  a  month,  while  the  other  by  error  in  makeup  by  excess  of 
dose,  or  by  other  negligence  would  directly  infect  the  water  with 
chemicals  deleterious  to  the  public  health. 

But  so  much  must  appear  clearly  by  contrast,  that  a  process  of 
water  purification  which  puts  in  nothing  that  is  harmful,  is  better 
than  one  that  puts  into  the  water  harmful  inatter,  and  a  process 
that  directly  and  instantaneously  burns  up  animal  and  vegetable 
matter,  is  better  than  one  that  strains  it  out  and  accumulates  it  in 
its  various  degrees  of  putrifaction  until  it  gets  rid  of  it,  partly  by 
nitrification,  but  also  largely  by  mere  surface  skimming. 

Probably  a  dozen  or  a  score  of  filters  for  family  use  have  been  put 
on  the  market  in  the  United  States  every  year  for  the  past  twenty 
or  thirty  years.  Of  course,  we  all  know  that  none  is  used  to  any 
material  extent  in  spite  of  plenty  of  typhoid  fever  scares,  but  in- 
stead the  public  is  advised  to  boil  their  drinking  water.  So  that 
here  is  a  process  constantly  represented  in  the  market  by  a  score  of 
devices,  which  the  most  intelligent  family  cannot  be  allowed  to  en- 
deavor to  make  practically  useful,  but  which  the  employees  of 
changeable  municipal  governments  are  expected  to  operate  faithfully, 
diligently  and  ably  every  hour  and  day  of  every  year. 

In  comparison  to  this  the  ozone  process  from  the  beginning  has 
offered  nothing  but  success.  Lack  of  knowledge  or  diligence  can 
never  render  the  water  worse  than  it  naturally  is;  excess  of  ozone 
makes  the  water  sparkling,  or  passes  off  into  the  air;  uniform  atten- 
tion to  simple  duties  burns  out  of  the  water  all  animal  and  vegetable 
matter,  whether  nauseous  or  only  discoloring,  and  converts  the  same 
into  harmless  gases,  that  pass  off  or  are  absorbed. 

Earthy  matter  will  for  the  great  majority  of  cases  be  taken  out 
by  subsidence,  before  the  ozone  treatment,  and  can  also  be  removed 
by  processes  in  aid  of  subsidence,  depending  on  the  nature  of  the 
water  to  be  treated.  The  preliminary  operations,  as  a  rule,  remain 
the  same,  whether  the  water  is  to  be  filtered,  or  purified,  but  the 
ozone  process  takes  the  place  of  the  final  filtration,  whether  it  be 
the  only  treatment  of  the  water  or  the  last  one  of  a  series. 

Accounts  of  filtration  and  of  their  allied  sewage  treatment  works 
while  they  are  new,  and  while  their  personnel  is  unwearied  in  good 
efl'ort,  are  not  to  be  trusted.  They  differ  greatly  from  the  true  his- 
tory of  the  working  of  such  plants  for  the  ten  years  or  more  that 
follow.  Many  such  plants  go  out  of  use,  or  are  replaced  by  other 
sources  of  water  supply,  or  of  sewage  treatment. 

The  very  same  public  officers,  who  have  gone  furthest  in  their 
study  of  filtration,  when  put  to  it  to  select  drinking  water  for  their 
own  community,  select  initially  purer  water,  at  a  greater  cost,  rather 
than  water  made  better  by  filtration,  at  a  less  cost.  "Innocence," 
they  tell  us.  "is  better  than  repentance."  Thus  the  Massachusetts 
State  Board  of  Health  in  1895  state  that  although  a  filtered  supply 
from  the  Mcrrimac  River  could  be  procured  for  the  Metropolitan 
District  for  a  sum  of  money  10  per  cent,  smaller  than  the  same 
quantity  of  water  would  cost  if  taken  from  the  Nashua  River,  and 
although  "waters  polluted  as  those  of  the  Merrimac  River  at  Law- 
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rcncc  can  be  rtTecliially  filtered  aiul  iciidcrcci  safe  (or  domestic 
use,"  tliry  recommend  the  hiiildiiig  of  works  to  take  water  from  the 
more  expensive  source  of  supply,  now  being  constructed. 

This  is  not  written  by  one  having  an  interest  in  any  ozone  puri- 
fication process,  except  such  as  every  good  citi/cn  or  professional 
man  should  have  in  favor  of  progress  to  be  made. 

Two  ozone  processes  (or  purifying  tlic  domestic  water  supply  of 
cities  are  in  use  in  Europe,  that  perfected  liy  Siemens  and  llalske, 
already  spoken  of,  and  the  Otto  process,  whose  promoters  have  en- 
tered into  contracts  for  the  purification  of  water  with  the  mtmicipali- 
ties  of  Paris  and  Nice.     That  American  workers  in  this  field  could 


do  e(|iially  well,  and  possibly  better,  is  not  to  be  doubted.  A  large 
field  of  operation  awaits  their  efforts. 

Several  years  ago  the  writer  became  convinced  that  the  ozone  proc- 
ess had  a  beneficent  future  before  it,  and  that  its  introduction  into 
the  LInited  States  should  be  worked  for.  lie  has  been  desirous  of 
seeing  it  at  least  exi)erimentcd  with,  or  what  would  be  nuich  belter, 
to  see  it  exploited,  in  a  business  way,  in  the  United  States. 

It  may  be  that  on  a  business  basis  of  this  sort  only  can  the  de- 
sirable work  of  water  purification  make  true  progress  in  the  United 
States,  and  if  so,  the  more  such  forces  are  at  work  the  better. 

New  York  City.  Clf.mens  Hkksciiei„ 


Dynamds,  Motors  and  Transhohmkks. 
Coiii/'aiiSDn  of  Dynamo  Designs. — Hob.\rt.— The  author  proposes 
a  term  "specific  output,"  as  a  basis  of  comparison,  of  the  merits 
of  dynamo  designs.  Hy  taking  L  as  the  Kiigtli  in  centimetres 
of  the  armature  over  the  end  connections  and  D  tiie  armature 
diameter  in  centimetres,  the  cylindrical  surface  of  the  armature 
becomes  irD  L.  The  rated  output  in  watts  equals  !F,  the  speed  in 
revolutions  per  minute  =  r.p.ni. ;  then  the  "specific  output"  equals 
W/ttD  L  X  r.p.m.  In  order  to  show  that  the  "specific  output"  is 
a  true  criterion  of  the  degree  of  commercial  economy  attained  in  a 
given  design,  the  author  constructs  curves  representing  the  total 
factory  costs  of  lines  of  direct-current  generators,  manufactured 
by  four  different  firms.  They  should  present  a  straight  line  if  the 
cost  were  truly  proportional  Xo  D  X  L,  and  the  author  holds  that 
the  agreement  between  them  and  the  plotted  points  is  amply  satis- 
factory to  justify  the  assertion  that  the  total  factory  cost  of  modern 
direct-current,  barrel-wound  generators  for  a  given  type  and  volt- 
age, is  directly  proportional  to  P  X  /-  Such  a  machine  is,  therefore, 
considered  to  be  of  the  most  economical  design,  in  which,  when 
complying  with  a  given  specification,  the  maximum  "specific  output," 
i.  e.,  the  maximum  watts  rated  output  per  revolution  per  minute  per 
square  centimetre  of  armature  surface,  is  obtained.  The  author 
illustrates  the  application  of  the  "specific  output"  constant  by  com- 
piling a  table  for  a  number  of  machines  and  plotting  curves  for  slow 
and  high-speed  designs. — Lond.  Elec,  September   11. 

REFERENCES. 

Armature  Testing  ivith  a  Milli-l'oltmeter. — C.\le  Gough. — 
The  author  describes  a  method  of  testing  armatures  with  a  milli- 
voltmeter  and  presents  a  number  of  diagrams  showing  the  difTerent 
windings  and  combinations.  He  claims  for  this  method  that  its 
use  will  eliminate  much  of  the  uncertainty  now  existing  regarding 
the  faults  in  armature  winding  and  prevent  mistakes  in  connecting 
and  winding  railway  armatures. — 5"/.  R'y  Jour.,  October  3. 

Vector  Diagram  of  the  Sitigle-Phasc  Induction  Motor. — Sumec. — 
A  mathematical  article  of  some  length,  with  diagrams,  in  which  the 
author  describes  a  method  for  the  construction  of  the  vector  diagram. 
He  was  not  able  to  carry  out  practical  experiments  in  order  to  verify 
his  theoretical  conclusions. — Zeit.  f.  Elck..  September  6. 

LIGHTS  AND  Lighting. 

reference. 

Bremer  Arc  Lamp. — A  note  on  the  proposed  amendment  of  the 

British  patent  No.   14.704  of   iSgg,  granted  to  Hugo  Bremer.     The 

complete  specification  is  printed,  indicating  the  passages  which  are 

proposed  to  be  amended. — Lond.  Elec,  September  11. 

Power. 

Bridge  Plant. — A  long,  well-illustrated  article  containing  a  de- 
scription of  the  new  bridge  plant  of  the  Pennsylvania  Steel  Company, 
near  Harrisburg.  Pa.  All  the  machine  tools  are  driven  by  a  440- 
volt  alternating-current ;  the  overhead  cranes  are  operated  by  a 
220-volt  direct-current  and  a  iio-volt  current  is  used  for  the  lighting 
service.  All  o'f  the  machine  tools  are  operated  by  three-phase  in- 
duction motors,  most  of  them  of  the  enclosed  type.  The  air  used 
for  operating  riveting  tools,  hammers,  etc.,  is  compressed  in  air 
compressors  driven  by  electric  motors.     The  alternating-current  ap- 


paratus includes  two  1,500-kw,  one  i8o-kw  and  two  75-kw  alter- 
nators, six  300-kw  and  two  200-kw  rotaries  and  about  100  motors 
of  from  1/2  to  350  hp.  The  direct-current  apparatus  includes  one 
7-kw  arc  light  generator,  two  45-kw  generators  and  about  150  multi- 
polar motors  of  from  2  to  75  hp  each. — Eng'ing  Record,  September  26. 

references. 

Steam  Turbines. — Perkins. — An  illustrated  article  on  recent  Euro- 
pean activity  in  the  steam  turbine  field.  The  author  gives  a  brief  de- 
scription of  several  installations. — Electricity,  September  9. 

Oil  Engines  for  Electrical  Use. — Walsh. — An  article  discussing 
the  advantages  of  oil  engines.  Attention  is  called  tu  the  use  of  such 
tiigincs  in  connection  with  portable  electric  light  plants  for  the  use 
of  contractors,  etc. — Elec.  Rev.,  September  19. 

TRACTION. 

Combined  Railway,  Lighting  and  Potuer  System. — An  article  de- 
scribing the  property  of  the  West  Penn  Railway  &  Lighting  Com- 
pany. The  new  system  combines  several  smaller  properties  and 
furnishes  service  for  what  is  known  as  "the  coke  region,"  in  Alle- 
gheny and  Westmoreland  Counties,  in  Western  Pennsylvania.  There 
is  a  central  generating  station  in  Connellsville  and  a  number  of 
sub-stations  located  at  convenient  points  throughout  the  district. 
The  plant  may  be  said  to  be  divided  into  two  distinct  parts,  one  of 
which  is  used  for  furnishing  current  for  railway  operation  and 
the  other  for  lighting  and  power  plants.  At  present  the  railway 
current  is  supplied  by  three  vertical  cross-compound  engines  direct- 
connected  to  i,ooo-kw  alternators  of  the  revolving  field  type.  Three 
steam  turbine  units  of  1,000  kw  each  are  now  being  installed  and 
these  will  be  utilized  for  the  lighting  service.  The  power  station 
at  present  has  a  capacity  of  6,000  kw,  but  it  can  be  readily  enlarged 
to  meet  any  additional  demands.  An  interesting  feature  of  this 
plant  is  the  opportunity  which  it  will  afiford  for  comparison  be- 
tween the  turbo-generating  and  the  reciprocating  engine  equipments. 
The  actual  space  required  for  the  turbine  unit  is  59  per  cent,  of  that 
required  for  the  engine  unit.  In  the  present  layout,  turbine  con- 
densers included,  the  total  floor  space  for  each  turbine  as  compared 
with  that  for  each  engine,  favors  the  turbine  by  37^  per  cent.  The 
difference  in  head  room  required  for  the  two  prime-movers  is  about 
7  meters,  and  the  cost  of  foundations  shows  a  considerable  diflfer- 
ence  in  favor  of  the  turbines.  It  is  proposed  to  make  a  compar- 
ative performance  test  when  the  equipment  is  complete.  All  the 
high-tension  apparatus  are  located  in  a  separate  building  which  has 
been  especially  designed  with  the  view  of  isolating  fires  resulting 
from  high-tension  disturbances  or  possible  ignition  of  transformer 
oil.  The  ground  floor  of  this  building  is  used  for  transformers. 
those  for  the  railway  system  being  arranged  along  one  wall  and  those 
for  lighting  along  the  other.  The  high-tension  switching  apparatus 
occupy  the  third  floor.  The  route  of  the  transmission  line  avoids 
the  coke  ovens  as  much  as  possible,  as  it  has  been  found  difficult 
to  preserve  insulation  in  this  district  owing  to  smoke  deposits  upon 
the  insulators.  Both  the  lighting  and  railway  lines  are  carried  upon 
the  same  poles,  transposition  being  resorted,  to  in  order  to  prevent 
induction.  In  the  sub-stations  all  the  high-tension  apparatus  is 
isolated  in  what  is  known  as  the  high-tension  tower,  including  trans- 
formers  on   the   main   floor   and   selector   switches,   poles   and   fuse 
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switches,  and  static  iiUerruiJtcrs  upon  the  upper  lioor,  the  equip- 
ment being  identical  with  the  main  station  except  in  point  o£  size. 
Current  for  the  operation  of  cars  is  supplied  through  an  overhead 
trolley,  a  single  0000  hard-drawn  wire  being  used. — St.  /v''>'  Jour., 
September  5. 

Electric  Tramways  in  Nciv  Zealand. — An  illustrated  description 
of  the  extensive  electric  railway  system  in  and  about  Auckland, 
which  city  will  be  the  first  in  New  Zealand  to  have  electrically- 
operated  tramways  throughout.  The  lines  will  extend  to  neighbor- 
ing suburbs,  serving  a  total  population  of  about  70,000.  Center- 
pole  construction  is  employed  wherever  the  streets  are  wide  enough 
and  in  other  parts  of  the  city  side  poles  and  span  wires  have  been 
adopted.  Span  wire  construction  is  uniformly  used  for  curves  and 
junctions.  The  power  house  equipment  comprises  4  boilers,  3  hori- 
zontal cross-compound  Corliss  engines  directly  connected  to  direct- 
current  compound-wound  railway  generators,  the  maximum  engine 
capacity  being  about  2,000  hp. — St.  R'y  Jour,,  September  26. 

REFERENCES. 

Auburn  &  Syracuse  Electric  Railway. — A  description  of  a  new 
interurban  railway  system  connecting  the  cities  of  Auburn  and  Syra- 
cuse, in  New  York  State,  which  is  chiefly  interesting  because  it 
parallels  and  enters  into  direct  competition  with  the  New  York 
Central's  steam  line. — St.  Ji'y  Jour.,  October  3. 

Expansion  of  Electric  Raikvays  in  Massachusetts. — Adams. — .\ 
statistical  article  in  which  the  author  compares  results  obtained  with 
electric  traction  to  those  with  horse  traction. — Scien.  Am.,  Septem- 
ber 19. 

Electrolysis  of  Water  Pipes. — A  note  on  the  electrolysis  of  water 
pipes  in  the  Boston  Metropolitan  district,  with  a  statement  on  the 
subject  from  the  report  of  the  Metropolitan  Water  and  Storage 
Board,  describing  the  efforts  made  to  overcome  the  trouble. — Eng'- 
ing  Record,  September  26. 

INSTALLATIONS,   SYSTEMS   AND   APPLIANCES. 

Measurement  of  Velocities  of  Rotation. — Sartori. — The  author 
describes  a  stroboscopic  method  used  by  him  for  determining  the 
changes  in  speed  of  rotation  of  alternators  in  parallel.  The  method 
depends  upon  the  use  of  two  stroboscopic  discs  with  narrow  spiral 
slits.  If  the  spirals  are  arranged  in  opposite  direction  on  two  discs, 
the  intersection  of  two  slits  will  give  a  luminous  point,  and  the 
respective  vector  will  depend  on  the  position  of  the  two  discs.  If 
one  of  the  discs  is  turned  through  a  certain  angle,  the  vector  also 
increases,  and  the  distance  of  the  luminous  point  from  the  center 
gives  exactly  the  position  of  the  two  discs  with  respect  to  each  other. 
If  one  of  the  discs  is  fixed  to  the  shaft  of  the  machine  to  be  tested 
and  the  other  disc  is  turned  by  a  motor  running  at  constant 
speed,  and  the  two  discs  move  in  the  same  direction,  the  luminous 
point  will  present  a  fixed  circle,  if  the  discs  have  the  same  speed. 
But  if  the  one  disc  constantly  changes  its  speed,  the  luminous  circle 
will  alternately  contract  or  expand.  The  author  describes  tests  made 
with  this  method  on  two  three-phase,  250-kw,  42-period  alternators, 
connected  in  parallel,  the  maximum  angle  deviation  being  found  as 
190/100.  The  author  mentions  several  other  cases  where  the  method 
might  be  used  to  advantage. — Zeit.  f.  Elek.,  August  23,  30, 

Large  Generating  Sets. — .^n  illustrated  description  of  the  large 
generating  sets  now  in  course  of  erection  in  the  new  electricity  works 
of  the  Manchester  (England)  Corporation.  Particulars  of  the  en- 
gines are  given.  There  are  two  of  them,  of  a  normal  output  of  6,000 
ihp  each,  and  an  emergency  output  of  6,500  ihp  for  two  hours.  They 
are  of  the  triple-expansion  vertical  type,  with  four  cylinders  and 
four  cranks  each.  They  are  said  to  be  the  largest  engines  yet  in- 
stalled for  electrical  generation  in  England.  The  alternators  are 
of  the  three-phase  type,  generating  at  6,300  to  6,500  volts,  at  50 
cycles.  The  normal  output  is  3,750  kw,  with  a  power  factor  of  0.87, 
and  4,250  kw  with  a  power  factor  of  unity,  while  the  emergency 
load  for  half  an  hour  is  4,900  kw.  The  armatures  are  of  the  sta- 
tionary type,  the  magnets  being  carried  on  the  periphery  of  the 
fly-wheel.  The  magnet  poles  are  provided  with  amortisseurs  to 
facilitate  parallel  running  and  to  prevent  hunting.  The  temperature 
rise  of  any  part  of  the  machine  above  that  of  the  surrounding  air, 
after  24  hours'  run  at  full  normal  current,  is  not  to  exceed  70°  F. 
The  mean  fall  or  rise  of  pressure  between  no  load  and  full  load 
or  vice-versa,  is  not  to  be  greater  than  7J4  per  cent.,  with  a  power 
factor  unity,  or  18  per  cent,  with  a  power  factor  of  0.87.  The  ar- 
mature   must    stand   a   dead   short-circuit   for  two   minutes   without 


injury  and  the  current  must  not  exceed  four  times  the  normal.  The 
alternators  must  be  able  to  endure  an  overload  of  15  per  cent,  on 
emergency  for  half  an  hour  and  are  to  be  capable  of  running  in 
parallel  with  each  other  and  with  the  existing  machinery  on  non- 
inductive  and  inductive  loads  and  at  all  loads. — Lend.  Elec.  Rev., 
September  18. 

Xeiv  Forms  of  Resistances. — Vogelsang. — A  long  article  in  which 
the  author  describes  some  of  his  recent  constructions  of  rheostats 
for  continuous  connection  and  for  transient  loads.  An  apparatus 
of  the  first  type  shows  a  number  of  spirals,  each  mounted  on  a 
porcelain  roller  and  arranged  on  both  sides  of  a  sheet  of  iron.  The 
latter  effects  a  very  favorable  distribution  of  the  heat  generated  in 
the  rheostat  so  that  the  spirals  can  be  loaded  much  more  than 
usually.  Other  constructions  are  described  in  detail.  A  construction 
of  the  second  type  depends  upon  the  use  of  thin  metallic  tubes, 
having  a  thin  interior  lining  of  asbestos.  The  resistance  spiral  is 
introduced  into  the  tube,  so  that  it  fixes  itself  against  the  wall. 
The  tube  is  then  filled  with  burnt  cement  and  closed  with  porcelain 
stoppers  of  peculiar  form.  Several  forms  of  apparatus  are  illus- 
trated.— Elek.  Anseiger,  September  6,  13. 

references. 

Iligh-Voltage  Switchboards  and  Apparatus. — KiNSBRtjNNER. — .'^n 
illustrated  description  of  several  types  of  constructions.  The  last 
part  is  devoted  to  a  description  of  the  Ferranti  system  of  cellular 
switchboard  construction,  illustrations  of  which  are  given.  The 
advantages  of  this  system  over  the  others  are  set  forth. — Zeit.  f. 
Elek.,  August  30. 

Regulation  of  Transmitted  Power. — Adams. — The  author  discusses 
the  different  conditions  which  are  required  in  the  regulation  of  trans- 
mitted power  owing  to  the  nature  of  the  load.  He  considers  various 
cases  of  distribution  from  a  common  center  with  regard  to  the  ad- 
visability of  establishing  or  omitting  sub-stations  at  the  points  of 
distribution  of  the  consumers'  circuit.  He  then  reviews  the  various 
methods  for  the  regulation  of  the  voltage  of  transmission  at  the 
generating  stations  and  the  final  regulation  at  the  sub-stations. — Elec. 
Rev.,  September  12. 

Electric  Station  Practice. — Radcliffe. — The  continuation  of  the 
serial  previously  mentioned  in  the  Digest.  The  various  conditions 
governing  the  location  of  a  central  station  are  considered,  after 
which  the  construction  of  the  building  is  discussed  at  some  length. 
— Electricity,  September  16,  23. 

Trend  in  the  Development  of  Sub-Station  Apparatus. — Miller. — 
An  article  reviewing  the  development  of  the  apparatus  at  the  sub- 
scribers' end  of  the  telephone  connection  and  the  gradual  elimina- 
tion of  devices,  which  had  to  be  operated  by  the  subscriber.  The 
advantages  gained  by  this  procedure  are  enumerated. — Telephony. 
September. 

Central  Station  at  Brussels. — The  second  part  of  the  article  pre- 
viously noted  in  the  Digest,  containing  a  description  of  the  elec- 
trical equipment  in  the  new  station. — L'Ind.  Elec,  September  10. 

Wires,  Wiring  and  Conduits. 

Aluminum  as  an  Electrical  Conductor. — Kershaw. — .^  paper  read 
licforc  the  recent  meetin.g  of  the  British  Association  for  the  .Ad- 
vancement of  Science.  The  author  deals  briefly  with  the  production 
and  price  of  aluminum,  the  relative  costs  of  copper  and  aluminum 
and  the  installations  of  aluminum  for  conducting  purposes.  He  then 
gives  the  results  of  durability  tests  of  aluminum  and  other  metals 
under  atmospheric  exposure  for  nearly  three  years.  Rods  and  wires 
cut  into  2-ft.  lengths,  were  tested  by  placing  them  upon  glass  in- 
sulators in  a  horizontal  position  and  exposing  them  on  a  roof.  In 
summarizing  the  results,  the  author  states  that  all  the  samples  of 
aluminum  gained  in  weight  during  exposure,  and  that  all  were  pitted 
and  corroded,  especially  on  the  under  sides,  where  the  water  drops 
had  collected  and  dried.  The  rods  appeared  to  have  suffered  rather 
less  than  the  wires  and  the  author  considers  it.  therefore,  proliable 
that  in  the  process  of  drawing  down  into  wire  the  aluminum  un- 
dergoes physical  change.  Galvanized  iron  wires  though  unchanged 
in  appearance,  gradually  lost  in  weight,  the  loss  being  a  progressive 
one  and  greatest  in  the  third  year.  Copper  and  tinned  copper  wires 
stood  the  exposure  best,  but  the  latter  had  lost  nearly  the  w^hole  of 
its  tin  covering  by  the  end  of  the  second  year.  In  conclusion  the 
author  states  that  he  does  not  wish  to  base  any  unfair  conclusions 
upon  the  results  obtained  in  these  exposure  tests.  It  was.  however, 
onlv  a  fair  deduction  to  assert  that  aluminum  manufacturers  have 
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yet  U>  |>ri>vr  llic  tiictai  to  tic  a  sulisfuctui>  ;iikI  durable  siibiititulc 
for  copper  ii)  bare  overhead  transmission  lines,  or  (or  electrical  work 
which  involvi's  cxitosiire  to  climates  near  the  coast.  In  the  discus- 
sion follow  uiK  the  papi'i,  llxpUiiison  stated  that  he  had  used  alu- 
niinnni  for  tramway  purposes,  but  it  had  lo  be  discardcil.  The  prin- 
cipal difficulty  was  eiii-oimlered  on  account  of  the  high  cocllicient 
of  expansion  of  the  metal,  the  wire  sagging  down  to  a  serious  extent 
in  hot  weather.— Lond.  Lice.  Hn:,  September  18. 

Klectro-Physics  ANtt  Magnetism. 

Contact  /'o/fH/iu/i.— Hkskiii  s.— An  abstract  of  an  article  giving 
the  author's  investigations  of  -the  inlhience  which  the  degree  of 
polish  and  liic  supcrlicial  ilcnsity  of  bodies  have  on  the  dilTcreucc 
of  electric  potential  produced  by  their  contact.  The  author  arrived 
at  the  following  conclusions;  In  all  cases,  that  one  of  the  two 
surfaces  of  a  particular  metal,  which  is  most  polished,  becomes 
positive.  If  two  dilYcrcnt  dielectrics  are  brought  into  contact,  the 
hardest  one  ordinarily  becomes  positive ;  the  contrary  takes  place 
with  the  metals:  the  numerous  exceptions  can  be  easily  explained. 
A  body  of  hard  material,  hul  which  presents  on  account  of  its  struc- 
ture, few  points  where  contact  is  possible,  behaves  like  a  soft  sub- 
stance. Glass  wool,  for  instance,  becomes  negative  in  contact  with 
cloth,  ordinary  absorbent  cotton,  porcelain  and  glass.  Hygroscopic 
surfaces,  poorly  dried,  become  positive  like  tl\e  water  itself.  A  body 
which  easily  crumbles  into  dust,  or  a  glue-like  body,  which  leaves 
traces  on  the  surface  with  which  it  was  in  contact,  always  becomes 
negative.  This  fact  explains  numerous  variations  in  the  sense  of 
electrification  of  the  same  pair  of  bodies,  through  contact  or  by 
rubbing  them  against  each  other.  Ebonite,  for  instance,  becomes 
negative  when  in  contact  with  emery  paper,  but  it  is  positively  elec- 
trified when  it  is  rubbed  with  the  paper  in  order  to  polish  it.  Two 
pieces  of  ijuartz,  of  sugar  or  of  pyrite,  which  give  a  phosphorescent 
light  when  knocked  against  each  other,  are  both  positively  electrified. 
The  particles  produced  by  the  knocking,  however,  if  allowed  to  fall 
on  an  electrometer,  charge  the  latter  negatively. — L'Eclairage  Elec, 
September  5;  from  Journal  de  la  Societe  Physico-Chimique  Russc. 
T.  34.  p.  I -14. 

REFERENCE. 

Iron-Clad  Magnets  for  Braking  Purposes. — Hellmund. — An  illus- 
trated article  on  the  construction  of  such  magnets.  The  author  con- 
siders the  action  of  the  stray  field,  which  for  small  lifts  can  be  dis- 
regarded, but  has  to  be  taken  into  consideration  for  larger  ones.  The' 
effects  of  a  dissymmetric  distribution  of  the  field  are  also  disad- 
vantageous as  leading  to  more  or  less  losses  by  friction.  A  mathe- 
matical calculation  is  given  for  the  determination  of  the  most  favor- 
able diameter  of  the  core.— £/ct.  Zeit..  September  3. 

Electro-Chemistry  and  Batteries. 

Lead  Salts  by  Electrolysis. — Elbs  and  Nuebling. — An  article  con- 
taining a  description  of  the  work  of  the  authors  on  the  production 
of  various  lead  salts  by  electrolysis.  They  succeeded  best  in  obtain- 
ing lead  tetrachloride.  The  vessel  used  for  this  purpose  consisted 
of  a  receptacle  of  glass  with  a  porous  cell  arranged  therein.  In  the 
cell  there  was  suspended  a  lead  plate,  serving  as  cathode;  on  both 
sides  of  the  cell  strips  of  lead  were  fixed  which  served  as  anodes 
and  on  the  bottom  of  the  glass  vessel  there  rested  a  carbon  plate, 
serving  as  auxiliary  anode.  The  liquid  in  the  cathode  cell  was  dilute 
hydrochloric  acid  of  about  i.i  specific  gravity,  while  a  1.8  specific 
gravity  acid  was  used  in  the  anode  compartment.  The  temperature 
must  be  below  10°  C.  The  idea  of  using  different  anodes  is  that 
dichloride  of  lead  is  formed  at  the  regular  anodes,  while  free  chlorine 
is  generated  at  the  carbon  anode,  which  chlorine  then  affects  the 
conversion  of  the  dichloride  of  lead  into  the  tetrachloride.  The 
authors  isolated  various  double  salts  of  this  substance.  They  also 
worked  with  hydrobromic.  hydroiodic.  chromic,  phosphoric  and  hy- 
drofluosilicic  acid  as  electrolytes. — Zeit.  f.  Elektro.  Chem..  Septem- 
ber 17. 

Industrial  Electrolysis  of  Water.— Sch.oop.— An  article  reviewing 
the  processes  for  the  electrolysis  of  water,  which  are  used  in  practice. 
The  Garuti,  the  Schmidt  and  the  Schoop  processes  are  described 
briefly.  The  Garuti  process,  as  carried  out  by  the  Societe  Oxhy- 
drique  in  Brussels,  has  been  recently  noted  in  the  Digest.  The  ap- 
paratus of  Schmidt  consists  of  bipolar  iron  electrodes,  connected  in 
series,  the  apparatus  having  an  outward  appearance  similar  to  a 
filter  press.  These  two  systems  use  alkaline  electrolytes.  Schoop 
works  with  an  acid  electrolyte  and  uses  tubular  electrodes  of  lead. 


1  he  vollage  taken  by  each  cell  amounts  to  j.3  to  3.0  volt-,.  The 
author  stutci  that  the  generation  of  oxyhydrogcn  gas  is  absolutely 
excluded  in  this  process.  Extended  rchults  on  a  practical  scale  have 
shown  lh.it  one  electric  horsc-powcr-hour  furnishes  48.75  liters  of 
oxygen  and  g7.5  liters  of  hydrogen,  c(|uivalent  to  a  consumption  of 
(t.a  lo  6.8  horse-powcr-hours  per  cubic  meter  of  oxyhydr«gen  ga*. 
The  gases  arc  very  |)ttre,  but  the  oxygen  contains  a  cunsidcrable 
amount  of  ozone.  The  greater  part  of  ihc  article  is  devoted  to  a 
discussion  of  the  induslri.il  and  lher;ipeulical  .-ipplications  of  hydro- 
gen ,'uid  oxygen,  the  welding  of  metals  being  described  and  illus- 
trated. Alumimim  is  sialed  to  be  easily  welded  by  means  of  the 
oxyhydrogen  llame.  The  welding  is  autogenous,  no  solder  of  any 
kind  being  required,  not  only  for  aluminum,  but  also  for  other  mctaK. 
l-lrclroclicm.  Zeit.,  Stpiember. 

UKFERENCES. 

St.  Louis  ILvfosition  and  Electrochemistry. — An  article  stating 
that  the  presenl  space  requirements  of  the  electrochemical  exhibits 
exceed  10  per  cent,  of  the  exhibit  area  of  the  Palace  of  l^lectricity ; 
complete  processes  will  be  shown  in  operation.  An  historical  ex- 
hibit will  be  made  by  the  American  Electrochemical  Society.  This 
society  will  be  in  charge  of  the  electrochemical  section  of  the  Inter- 
national  Electrical   Congress. — Electrochem.   Ind.,   September. 

Pioneers  in  Electrochemistry. — The  continuation  of  this  serial 
contains  an  account  of  the  life  and  work  of  Charles  S.  Bradley,  with 
his  portrait. — Electrochem.  hul.,  September. 

Units,  Measurements  and  Instruments. 

Discontinuous  Mercury  Arc. — Kallik. — The  author  describes  an 
apparatus  which  permits  taking  a  discontinuous  current  from  a 
source  of  direct  current.  The  apparatus  is  illustrated  in  the  adjoin- 
ing figure.  It  consists  of  the  tube,  K. 
with  the  globular  bulb,  F,  into  which 
is  inserted  a  metallic  rod,  .M.  The 
mercury  is  contained  in  F,  and  a 
vacuum  can  be  maintained  therein. 
The    construction    is    such    that    the  I  :       ff 

metallic  rod  is  movable  enough  to  be  I  yK 

brought  nearer  to  or  further  away 
from  the  mercury,  fi  is  a  source  of 
direct  current  of  about  no  volts,  / 
a  hot-wire  ammeter,  C  a  direct-cur- 
rent ammeter  with  permanent  mag- 
net, E  a  hot-wire  voltmeter,  .i  a  di-  H 
rect-current  voltmeter,  also  with  per- 
manent magnet,  R  a  rheostat,  L^  and 
h^    two    inductive    resistances,    which 
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DIAGRAM    OF    APPARATUS. 


can  be  short-circuited  if  desired.  The 
passage  of  current  with  this  appara- 
tus under  the  proper  conditions  is  dis- 
continuous, as  the  indications  of  / 
and  C,  E  and  A  are  not  the  same,  but 
show  higher  values  on   the  hot-wire 

instruments.  Discontinuous  passage  of  current  takes  place  only  when 
the  current  flows  in  the  direction  from  mercury  to  the  rod.  The 
author  explains  the  phenomenon  as  follows:  By  the  first  passage  of 
the  current,  mercury  is  vaporized  and  a  vapor  layer  is  formed  between 
the  rod  and  the  mercury.  This  is  non-conductive  for  the  direction  of 
the  current  from  the  mercury  to  the  metal,  like  in  the  Cooper  Hewitt 
apparatus,  and  the  current  is,  therefore,  interrupted.  As  the  forma- 
tion of  vapor  ceases,  metal  and  mercury  come  into  contact  again, 
and  the  operation  is  repeated.  There  appears,  therefore,  a  phe- 
nomenon like  the  one  in  the  Wehnelt  interrupter.  With  the  opposite 
direction  of  current  a  constant  passage  of  electricity  takes  place,  just 
as  in  the  Cooper  Hewitt  apparatus  when  the  arc  is  struck  from  metal 
to  mercury.  A  pressure  of  22  to  70  mm.  of  mercury  was  found  to 
be  most  favorable.  The  author  concludes  by  describing  a  con- 
trivance by  which  he  was  enabled  to  measure  the  periodicity  arid  the 
kind  of  interruption.— ZeiV.  /.  Elek.,  August  30. 

Testing  Method  for  Magnetic  Metals. — Fraichet. — An  article  il- 
lustrated by  diagrams,  in  which  the  author  describes  a  method  for 
testing  magnetic  metals  for  mechanical  properties.  The  principle  of 
the  method  depends  on  the  variation  of  the  reluctance  of  a  steel  bar 
subjected  to  a  pull  in  a  strength  testing  machine.  The  test  bar  is 
pulled  with  "a  constant  speed,"  and  it  is  arranged  as  the  core  of  a 
coil   with   two   superposed   windings,    comprising   a   primary   circuit 


October  io,  1903. 


ELECTRICAL     WORLD    and    ENGINEER. 


'9 
617 


connected  to  the  terminals  of  a  battery  and  a  secondary  circuit  con- 
nected to  a  galvanometer.  This  latter  circuit  is,  therefore,  traversed 
by  a  variable  flux,  which  is  closed  through  the  test  piece  and  the 
frame  of  the  testing  machine,  and  the  variation  of  this  flux  is  meas- 
ured at  every  instant  by  the  galvanometer  deviation.  The  flux  varies 
on  account  of  two  distinct  reasons :  1st,  the  continual  modification 
of  the  dimensions  of  the  test  bar,  that  is,  increase  of  length  and  de- 
crease of  cross  section  ;  2d,  the  change  of  the  molecular  structure  of 
the  metal,  under  the  influence  of  the  variable  pressures.  The  author 
claims  that  this  method  of  testing  makes  it  possible  to  easily  obtain 
exact  data  on  the  mechanical  qualities  of  the  metal  subjected  to  test, 
and  on  the  treatment  which  it  has  undergone  (annealing,  forging, 
hardening,  tempering).  The  molecular  deformations  produced  by 
the  pulling  of  the  test  bar  are  in  some  way  rendered  visible  and  par- 
ticularly the  passage  from  the  elastic  to  the  plastic  period  admits  of 
observations  relative  to  the  degree  of  homogeneity  of  the  metal.— 
L'Eclairage  Elcc,  September  5. 

REFERENCES. 

Testing  Insulators. — Ritter. — A  long  illustrated  article  describing 
the  electrical  installations  at  a  German  insulator  manufacturing 
plant,  for  the  purpose  of  testing  their  insulators  with  very  high 
potential,  before  they  leave  the  works.  Insulators  for  5,000,  10,000, 
20,000  and  50.000  volts  are  tested  with  20,000,  30,000,  50,000  and  100,- 
000  volts,  respectively.  The  arrangement  of  the  appliances  for  test- 
ing is  described  in  detail. — Srlnvcis.  Blactt.  f.  Elck.,  July  8,  22,  Au- 
gust 8. 

Direct-Current  Measuring  Instruments. — A  didactic  article  deal- 
ing with  direct-current  measuring  instruments.  The  construction  of 
voltmeters,  ammeters,  recording  voltmeters  and  recording  ammeters 
is  described,  diagrams  of  connections  are  given  and  the  various  uses 
of  the  instruments  are  explained. — Amer.  Elec.,  September. 

Telegraphy,  Telephony  and  Signals. 

Tclefhone  Cables  with  evenly  distributed  Self-induction.— Hole- 
ZALEK  AND  Ebeling. — An  article  containing  the  result  of  an  investi- 
gation undertaken  for  the  purpose  of  ascertaining  how  far  it  is  pos- 
sible, by  surrounding  copper  cables  with  iron  wire,  to  prevent  the 
damping  of  the  current  waves  and  whether  this  method  of  increas- 
ing the  induction  would  be  able  to  enter  into  competition  with  the 
Pupin  system  of  interrupting  the  conductor  at  predetermined  places 
and  inserting  coils  of  high  self-induction.  Of  the  different  methods 
for  increasing  self-induction  by  surrounding  cables  with  inductive 
material,  only  the  covering  with  iron  is  practically  available.  As 
telephonic  currents  are  alternating  currents  of  high  frequency,  the 
use  of  a  tubular  cover  is  impossible  on  account  of  eddy  current 
losses.  Therefore,  the  iron  must  be  divided  up  as  much  as  possible, 
and  it  would  be  best  to  use  rings  of  thin  sheet  iron.  On  account  of 
practical  constructive  considerations,  however,  the  covering  of  the 
cables  is  accomplished  by  winding  the  cables  with  a  coil  of  this  iron 
wire.  The  authors  give  a  mathematical  investigation  of  the  elec- 
trical constants  of  such  cables  and  their  influence  on  the  damping 
of  the  current  waves.  From  this  calculation  they  find  that  the  self- 
induction  increases  in  a  linear  ratio  with  the  logarithm  of  the  diame- 
ter of  the  iron  covering,  and  therefore  the  enlarging  of  this  cover- 
ing beyond  a  certain  small  thickness  no  longer  gives  any  practical 
advantage.  .A.s  far  as  the  capacity  is  concerned,  they  calculate  that 
the  iron  covering  has  a  very  unfavorable  influence  by  increasing  it. 
The  authors  then  investigate  the  influence  of  the  iron  covering  on 
the  damping  of  the  telephonic  current  waves  and  calculate  the  theo- 
retical damping  constants  for  various  cables  with  and  without  iron 
covering.  They  then  give  the  results  of  measurements  on  cables 
which  had  been  constructed  for  this  particular  purpose,  and  were 
several  hundred  meters  long.  A  table  is  given  containing  the  results 
of  these  measurements,  which  show  a  very  close  agreement  between 
the  results  calculated  theoretically  and  obtained  practically.  .\  table 
is  also  given  of  a  number  of  measurements  to  ascertain  the  influence 
of  the  number  of  windings  of  iron  wire  per  meter  length.  As  a 
comparison  of  the  efficiency  of  covered  cables  and  cables  with  in- 
duction coils  (Pupin),  the  authors  calculate  a  practical  example, 
from  which  they  deduce  that  the  damping  constant  of  the  cable  with 
coils  is  nearly  three  times  smaller  than  that  of  the  iron-covered 
cable.  As  the  length  of  cable  over  which  sufficient  communication  is 
possible,  is  inversely  proportional  to  the  damping  constant,  the  cable 
with  coils  can  transmit  to  three  times  greater  distances  than  the  iron 
covered  cable.     The  general  conclusion  to  which  the  authors  arrive 


is  that  the  cable  with  coils  is  not  only  in  efficiency,  but  also  in  economy 
of  constructive  material  quite  considerably  superior  to  the  iron- 
covered  cable.  It  results  therefrom  that  the  use  of  iron-covered 
cables  cannot  come  into  consideration  for  ordinary  telephone  cables, 
which  are  laid  in  the  ground  or  in  tubes.  The  authors  think  that  for 
sea  cables  also  the  use  of  iron  covers  will  soon  be  abandoned,  and 
cables  with  coils  employed,  as  the  technical  difficulties  in  the  con- 
struction of  the  coils  are  not  great. — Elek.  Zeit.,  September  17. 

The  Rowland  Telegraph. — Picconi. — A  short  article  relative  to 
the  recently  completed  installation  of  the  Rowland  system  on  tele- 
graphic lines  between  Rome  and  Naples.  The  author  gives  his  ob- 
servations on  the  practical  working  of  the  apparatus,  and  discusses 
various  advantages  of  the  system  from  the  operator's  standpoint. 
He  states  that  he  was  able  to  transmit,  in  regular  business,  fifty 
telegrams  an  hour,  after  hardly  a  week's  practice,  not  e.xceeding  two 
hours  a  day.  .Although  the  apparatus  cannot  yet  be  said  to  be  per- 
fected, it  is  already  able  to  give  good  results.  The  work  it  is  actually 
doing,  with  a  staff  as  yet  imperfectly  acquainted  with  it,  may  be  cal- 
culated at  a  figure  much  superior  to  that  of  a  Baudot  quadruplex. 
The  system  was  recently  described  at  length  in  the  Electrical  World 
AND  Engineer. — Giornale  dei  Telegraphisti,  July. 

Miscellaneous. 

Magnetic  Separation  of  Ores. — Fabre. — An  illustrated  article  in 
which  the  author  describes  the  latest  progress  in  the  magnetic  sepa- 
ration of  ores.  He  describes  especially  several  recent  types  of  the 
Witherill  separator,  as  built  by  the  German  licensee,  the  Metallur- 
gische  Gesellschaft  of  F'rankfort.  The  first  machine  has  two  south 
poles  opposed  to  one  north  pole,  which  construction  permits  ob- 
taining a  very  concentrated  field.  The  ore  is  carried  past  the  poles 
on  a  moving  belt ;  the  wear  and  tear  on  these  belts  is  said  to  be  very 
small,  one  outfit  lasting  for  30  days  of  20  working  hours,  which  rep- 
resents an  expenditure  of  0.00255c.  per  1,000  kilograms  of  material 
treated.  To  separate  spathic  iron  ore  from  zinc  blende,  one  hecto- 
watt-hour is  required  for  1,000  kilograms  of  ore.  Several  other  types 
are  briefly  described  and  illustrated,  and  a  table  is  given  of  experi- 
mental  results  obtained. — L'Eclairage  Elec,  September  5. 


Plant  for  Westinghouse  Foundry  Company. 


The  completion  of  the  plant  of  the  Westinghouse  Foundry  Com- 
pany at  Trafford  City,  Pa.,  marks  another  step  in  the  development 
of  the  great  industrial  organization  known  collectively  as  the  West- 
inghouse Companies.  Formerly  these  companies  obtained  their  sup- 
ply of  castings  from  foundries  located  in  Cleveland,  O.,  Allegheny, 
Pa.,  and  Pittsburg,  Pa.     Hereafter  all  of  this  product  will  be  sup- 


FIG.    I. — ENGINE   ROOM. 

plied  by  one  foundry  plant  located  at  Trafford,  17  miles  east  of  Pitts- 
burg, on  the  P.  R.  R.,  and  connected  with  the  Westinghouse  factories 
in  East  Pittsburg  by  a  single  track  railroad  of  standard  gauge  and 
heaviest  type  of  construction.  This  road,  which  has  been  built  by 
the  Westinghouse  Companies  and  named  the  Westinghouse  Inter- 
works   Railroad,   also   intersects  the  town   of   Wilmerding,   situated 
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.iboiii  li.ilf  way  lu-lwccii  TratTord  Cily  .mil  liast  Pittsburg,  wlicre 
the  Kicat  works  dI  tlic  WcNtintfliouse  Air  iirake  Company  arc 
located. 

The  entire  tract  of  land  purchased  at  Stewarts  Station  (now 
TratTord  City)  by  tlic  Westinuliouse  Companies  consists  of  Ooo 
acres,  of  whidi  ijo  acres  were  allotted  for  the  foundry  site.  This 
provides  suDicieiit  room  for  the  present  foundry  buildings,  includ- 
ing the  iron  foundry,  the  brass  foundry,  the  pattern  shop,  the  pat- 
tern building  and  power  house,  all  of  which  arc  now  completed,  and 
olTors  room  for  the  future  construction  of  additional  inaiiuf.iclur 
ing  plants. 

The  power  house  is  3J0  ft.  long  by  56  ft.  wide,  witli  .1  clinmiey  7 
ft.  inside  diameter  and  170  ft.  high.  The  boiler  plant  at  present 
consists  of  5,ixx»  hp  of  M.-ibcock  &  Wilcox  boilers,  with  ample  re- 
maining space  for  double  this  equipment  when  the  future  growth 
of  the  plant  requires  it.  The  furnaces  are  supplied  with  Roney  auto- 
matic stokers  and  the  coal  is  liaiidlcd  by  a  "Link-Rcit"  conveyor. 

The  engine  room  is  snlVuienily  large  to  acconmiodate  two  hori- 
zontal cross-compound  W'estingliouse-Corliss  steam  engines,  having 
a  capacity  of  i.ooo  hp.  One  of  these  is  now  installed  and  direct  con- 
nected, as  shown,  to  a  600-kw  alternating-current,  three-phase  gener- 
ator.    .-X  Westinghouse  vertical  gas  engine,  having  a  capacity  of  175 


The  first  bnilding  for  foundry  purposes,  which  is  now  erected  and 
in  operation,  adjoins  the  pattern  »hop  with  a  space  of  100  ft.  between 
them.  It  ix  of  brick  and  stone  construction  on  concrete  foundations, 
and  is  612  ft.  long  by  1H4  ft.  wide,  the  walls  being  j6  ft.  at  the  eaves 
and  80  ft.  at  the  peak.  .As  will  be  seen  in  the  accompanying  illus- 
tration. Fig.  4,  it  is  divided  transversely  into  three  bays,  the  center 
being  8<)  ft.  wide  and  those  on  either  side  60  ft.,  6  in.  wide.  The  bays 
are  transversed  by  lliree  traveling  cranes,  the  centre  being  of  too 
tons,  and  the  two  niliers  of  60  tons  capacity,  all  of  the  Sellers  two- 
trolley  type.  liach  of  the  side  bays  has  three  cranes  of  the  Morgan 
type  of  20  tons  capacity  each. 

In  addition  the  centre  bay  has  on  cither  side  special  runw.iys  un- 
derneath those  for  the  cranes  just  mentioned,  and  these  accommo- 
date four  traveling  jib  cranes,  two  in  each  runway.  These  cranes, 
which  are  illustrated  in  the  accompanying  engraving,  Fig.  2,  reach 
out  into  the  centre  bay  about  35  ft.  As  the  largest  molds  will  al- 
ways be  arranged  close  to  the  side  bays,  they  are  thus  intended  to 
handle  all  the  work  of  setting  and  drawing  patterns,  setting  cores; 
in  fact,  doing  all  the  work  of  the  foundry  except  that  of  the  very 
heaviest  nature.  A  track  from  the  main  railroad  system  runs 
through  each  end  of  the  building  to  co-operate  with  the  larger 
cranes  in  the  transportation  of  raw  material  to  and  from  the  foun- 
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hp,  is  also  in  place,  and  is  direct  connected  to  a  i20-k\v  double- 
current  generator.  This  engine  draws  its  supply  of  gas  from  a  well 
1,900  ft.  deep,  built  on  the  property  in  addition  to  the  plant. 

The  current  from  the  steam-driven  plant  is  used  during  the  day 
for  operating  the  cranes  and  other  power  motors  about  the  factory, 
and  for  such  electric  lighting  as  may  be  necessary  during  the  day 
time.  The  gas  engine  plant  is  used  for  lighting  and  power  at  night 
only.  An  underground  tunnel  6  ft.  square  and  thoroughly  water- 
proof connects  the  power  house  with  the  various  buildings,  and  in 
this  are  installed  all  electric  light  conduits  and  piping  for  steam,  air 
and  water. 

The  machine  shop  is  equipped  with  tools  and  such  other  appliances 
as  are  required  in  the  maintenance  of  a  great  plant  of  this  charac- 
ter. The  pattern  shop  and  storage  building  is  605  ft.  long  by  80  ft. 
wide;  the  pattern  shop  occupies  160  ft.  of  the  north  end,  and  is  two 
stories  high.  It  is  supplied  with  the  most  complete  equipment  possi- 
ble of  tools  and  appliances  for  woodworking,  and  particular  atten- 
tion has  been  paid  to  the  matter  of  lighting.  The  general  artificial 
illumination  is  by  arc  lamps  and  the  direct  illumination  for  the  tools 
and  work  is  eflfected  by  means  of  Nernst  lamps. 


dry.  and  a  narrow-gauge  railway  transverses  the  side  bays  from  end 
to  end  and  works  conjointly  with  the  smaller  cranes  above  men- 
tioned. To  serve  the  storage  yard  for  handling  flasks  and  heavy 
apparatus  connected  with  the  foundry  operations,  runways  are  pro- 
vided equipped  with  double  trolley  traveling  cranes  of  50  tons 
capacity. 

The  molding  equipment  consists  of  three  cupola  furnaces  of  18 
tons  capacity  per  hour,  each  served  from  platforms  to  which  the 
raw  material  is  raised  on  lifts  operated  by  hydraulic  power  supplied 
from  the  power  plant.  As  it  is  not  an  uncommon  practice  in  foundry 
work  to  hold  molten  metal  for  three  hours  or  more,  it  would  easily 
be  possible  with  this  equipment  to  pour  a  casting  of  200  tons  in 
weight  should  this  ever  be  necessary.  By  the  use  of  the  air  furnace 
method  of  melting  iron,  metal  50  per  cent  stronger  than  that  from 
the  cupola  may  be  obtained,  so  that  all  large  and  important  cast- 
ings are  usually  made  of  the  former  metal.  The  core  ovens  are  sit- 
uated opposite  the  melting  plant  and  crosswise  of  the  building. 
These  are  arranged  to  be  heated  either  by  coke  or  natural  gas. 

Adjacent  to  the  main  approach  to  the  foundry  buildings  is  a  brick 
building  of  two  stories  in  height  in  front,  which  is  occupied  on  the 
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first  floor  by  the  business  offices  of  the  Westiiighouse  Machine  Com- 
pany's foundry  department,  and  the  superintendent  and  his  staff. 
The  second  floor  is  used  as  a  draughting  room,  and  the  rear  of  the 
building,  which  is  only  one  story  in  height,  serves  as  a  brass  foundry, 
the  space  being  40  ft.  by  80  ft.,  and  containing  six  pit  furnaces. 
Other  buildings  are  a  sand  house  and  the  laboratory  and  lavatory 
building.  The  normal  number  of  employees  in  the  foundry  is  about 
600,  but  in  busy  times  as  many  as  1,000  can  be  readily  accommodated. 


FIG.    3. — VERTICAL  GAS   ENGINES. 

The  location  of  the  works  in  a  locality  somewhat  distant  from  the 
Pittsburg  labor  market,  has  given  rise  to  a  neighboring  industrial 
town,  which  is  rapidly  growing  in  population.  One  of  the  unique 
features  of  the  town  is  that  it  is  built  on  several  terraces  which 
nature,  aided  by  the  landscape  gardener,  has  cut  from  the  hill  in 
front  of  the  factory.  It  may  here  be  mentioned  that  the  English 
Westinghouse  Works  are  located  in  a  district  of  Manchester,  Eng- 
land, known  as  Trafiford  Park,  and  doubtless  the  present  town  thus 
derived  its  nnnie.  One  of  its  most  interesting  buildings  is  TrafFord 
Inn,  which  is  designed  to  fill  not  only  the  requirements  of  a  first-class 
hotel,  but  to  supply  also  many  of  the  features  of  a  casino.  The  build- 
ing has  been  handsomely  constructed  of  pressed  brick  with  stone 
trimmings,  and  is  of  a  sufficient  size  to  accommodate  75  guests. 
The  general  internal  arrangement  is  on  the  bachelor  club  plan, 
the  idea  being  to  provide  to  the  well-to-do  employees  of  the  foun- 


from  six  to  nine  rooms  each.  The  regular  purchase  price  of  these 
houses  and  lots  has  been  based  on  the  cost  of  building  in  large 
numbers  at  one  time  without  profit  to  the  projectors,  thus  placing 
them  within  the  range  of  employees  with  the  idea  of  inducing  them 
to  live  adjacent  to  the  plant  rather  than  in  other  towns  on  the  line 
of  the  railroad. 


Power  Factor  Indicator. 


The  accompanying  illustrations  show  a  power  factor  indicator 
made  by  the  General  Electric  Company  for  use  on  balanced  systems 
only,  either  three-phase,  three-wire  or  two-phase,  three  or  four-wire, 
and  particularly  adapted  for  the  needs  of  generating  and  sub-station 
systems  operating  rotary  converters.  In  appearance  the  instrument 
corresponds  to  horizontal,  edgewise  alternating-current  instruments 
made  by  the  same  company. 

The  instrument  is  so  designed  as  to  involve  small  loss  of  energry. 
Capacities  up  to  and  including  200  amperes  do  not  require  current 
iransformers  when  for  use  on  potentials  of  2,500  volts  or  less.    Above 
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JOO  amperes  or  for  use  in  connection  with  systems  in  excess  of  2,500 
volts,  one  current  transformer  is  required  for  each  instrument.  In- 
struments for  use  on  systems  of  750  volts  or  less  may  be  operated 
without  potential  transformers  In  excess  of  this  voltage,  two  po- 
tential transformers  are  required  for  use  in  connection  with  each 
instrument. 

Current  and  potential  transformers  already  in  use  on  existing 
boards  of  General  Electric  manufacture,  and  used  at  the  standard 
secondary  ratings  established  in  connection  with  the  same  company's 


FIG.    4. GENERAL   VIEW    OF    INTERIOR    OF    FOUNDRY. 

dry  who  have  no  families  such  comforts  and  accommodations  as 
will  render  occupation  at  the  Traflord  plant  most  desirable.  A 
large  reading  room  on  the  first  floor  adjoins  the  dining-room,  and 
these  two  rooms  by  being  thrown  together  can  be  used  for  meetings 
and  entertainments.  The  town  has  been  laid  out  for  about  2,000 
building  lots,  and  space  has  been  left  for  several  parks,  all  of  which 
are  thickly  wooded.  A  large  number  of  houses  have  already  been 
erected.     These  are  of  brick  and  stone  construction,  and  vary  in  size 


FIG.    2. — POWER    FACTOR    INDICATOR. 

alternating-current  instruments,  may  be  utilized  in  operating  power 
factor  indicators,  provided  the  addition  of  the  power  factor  indicator 
does  not  increase  the  total  load  on  the  secondary  of  the  current  or 
potential  transformers  beyond  the  specified  limits.  The  power  factor 
indicator  may  be  regarded  as  adding  the  same  load  as  would  a  sec- 
ond indicating  wattmeter.  The  instrument  is  manufactured  with 
one  standard  scale,  .60-1 .00-. 60,  indicating  down  to  60  per  cent, 
power  factor  for  leading  or  lagging  current. 
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liquipmcnt  lor  Canadian  C  oppcr  Plant. 

l'!lcctiicily  will  111-  laiKi'ly  iililiznl  fur  llic  purpose  of  operating;  the 
plant  ul  tlic  (.'aiiailian  (.'upper  Company,  which  is  now  under  con- 
struction at  Copper  Cliff,  t)nt.  The  company  is  controlled  hy  the 
Inlerii.ilional  Nickel  Company,  74  Hroadway,  New  York. 

The  power  plant  has  been  desisncd  with  a  view  to  the  ultimate 
installation  of  a  1,000-kw  eipiipmcnt,  but  in  the  first  instance  only 
400  kw  will  be  put  in.  The  contract  for  the  generators  calling  for 
two  alternatinK-current  machines  of  joo  kw  capacity  each  has  been 
awarded  to  the  Canadian  (IiMirral  I'.lcctric  Company.  They  will  be 
direct  connected  to  taiidem-compoinid  condensing  engines  of  300  hp 
capacity  each,  which  arc  to  be  built  by  ihc  Robli  Engineering  Com- 
pany, of  Amherst,  Nova  Scotia. 

The  .Xultman  &  Taylor  Company,  of  Mansfield,  O.,  has  secured 
the  contract  for  the  boilers  through  Thayer  &  Co..  3<)  Corllandt 
Street,  New  ^'ork.  The  condensing  equipment  will  be  built  by  the 
Alberger  Condenser  Company,  95  Liberty  Street,  New  York.  Two 
electric  cranes  of  40  tons  capacity  each  have  yet  to  be  ordered,  and 
eventually  the  company's  mines  will  be  electrically  operated,  which 
will  necessitate  the  purchase  of  several  motors,  etc.  The  power 
house  is  being  constructed  and  equipped  under  the  supervision  of  the 
Engineering  Company  of  .'\merica,  74  Broadway.  New  York. 


the  connections  of  (he  armatinc  on  the  binding  post  plate  without 
removing  the  motor  covers.  I£ach  plate  is  stamped  "shunt"  or 
"series"  to  indicate  the  winding  of  the  motor,  and  also  bears  the  word 
"reverse"  close  to  the  armature  leads.  l''or  convenience  in  reversing 
the  direction  of  rotation,  the  armature  leads  may  be  conducted  to  a 
special  switch  at  some  convenient  point,  as  a  single  adjustment  of  the 
rocker  arm  may  be  secured,  at  which  the  motor  will  operate  satis- 
f.irlorily  without   sparking. 

The  field  is  cnmpnserl  of  mild  steel  laminations  of  high  magnetic 
(|uality,  which  arc  specially  treated  before  being  placed  in  the  motor 
frame.  The  field  coils  are  form  wound  and  heavily  taped  to  prevent 
mechanical  injury. 

The  comnuit.itor  is  inuisually  large  :ind  is  made  from  hard-drawn 
copper  bars  and  best  mica.  As  noted  above,  both  armature  and  com- 
nuit.itor arc  mounted  on  a  ventilated  sleeve  surrounding  the  shaft. 
so  that  in  case  the  shaft  becomes  worn  or  cut  it  may  be  removed  and 
replaced  without  disturbing  the  bars  of  the  rommiilator  or  the  arma- 


Six  Pole  EncloseiJ  Type  Direct  Current  Motor. 


The  Emerson  Electric  Manufacturing  Company,  of  St.  Louis,  long 
and  well-known  for  their  success  in  the  field  of  alternating-current 
motors,  have  of  late  been  developing  a  line  of  direct-current  motors, 
and  are  now  introducing  these  machines  to  the  market.  These  mo- 
tors are  particularly  adapted  for  the  purpose  of  operating  individ- 
ually driven  machinery  in  accordance  with  one  of  the  most  marked 
tendencies  of  the  day  in  electric  power  development.  We  are  enabled 
to  illustrate  herewith  a  six-pole  entirely  enclosed  type  of  Emerson 
direct-current  motors  for  slow  and  medium  speeds,  the  complete  mo- 
tor being  shown  in  Fig.  i,  and  the  details  in  Figs.  2  and  3.  These 
motors  are  built  in  four  sizes  of  frames,  developing  from  ]/$  to  2}/2 
hp,  and  are,  in  tact,  the  outgrowth  of  a  line  of  smaller  multipolar 
motors,  a  large  number  of  which  arc  now^  in  service  under  severe  and 
varying  conditions. 

One  of  the  new  features  of  this  motor,  as  shown  in  Fig.  2,  is 
that  the  armature  and  commutator  are  mounted  on  a  cast-iron  sleeve, 
self-contained,  instead  of  being  assembled  directly  on  the  shaft  in 
the  usual  manner.     The  shaft  is  pinned  into  this  .sleeve,  as  will  be 


FIG.   2. — ARMATURE. 

ture  coils.  Motors  of  the  14  and  J^-hp  sizes  are  fitted  with  ^-inch 
tool  steel  shafts  accurately  ground  to  size,  running  in  self-aligning 
phosphor-bronze  bearings  of  the  wick  oil  type.  Larger  motors  are 
equipped  with  self-aligning  oil  ring  bearings  and  proportionately 
larger  shafts. 

The  end  housings  of  these  machines,  shown  in  Fig.  3,  are  con- 
centric, and  may  be  moved  one-quarter  or  one-half  way  around,  keep- 
ing the  oil  wells  upright;  if  it  is  desired  to  operate  the  motor  in  an 
inverted  or  semi-inverted  position,  on  wall  or  ceiling. 

Carbon  brushes  of  the  radial  type  are  supplied.  The  brush  holders 
are  mounted  on  fibre  insulating  plates,  which  give  a  long  break  for 
possible  grounds  likely  to  be  caused  by  oil  and  dirt  in  a  small  en- 
closed motor.  Owing  to  the  design  of  the  brush-holders  the  motor 
may  be  reversed  without  readjusting  the  brushes.  The  rocker  arm 
is  set  to  the  point  of  best  commutation  after  test,  but  if  necessary 
the  brushes  may  be  readjusted  by  loosening  the  thumb  nut  outside 
the  cover. 

The  brush-holder  springs  are  of  tempered  steel  wire,  and  owing  to 
their  design,  give  practically  an  even  tension  throughout  the  entire 


i-i(j.    1. — E1NCLO6ED    MOTOR. 

seen,  and  can  be  readily  removed  and  replaced  by  an  extended  shaft 
of  the  driven  machine  if  desired.  In  this  way  couplings  are  dis- 
pensed with  and  the  change  can  be  effected  without  disturbing  the 
relative  position  of  the  armature  to  the  commutator.  The  armature 
itself  is  of  the  small  engine  type,  having  closed  slots  and  no  band 
wirfes.  It  is  built  up  of  toothed  laminations  of  mild  steel,  with  coils 
dipped  and  baked  and  well  insulated  from  each  other  and  from  the 
armature  core.     These  motors  may  be  reversed  by  simply  changing 


FIG.    3. — ENCLOSED    MOTOR    WITH    ENDS    OF    CASING    REMOVEU. 

range  of  the  brush.  As  they  are  fastened  directly  on  the  fibre  insulat- 
ing plates  holding  the  brush-holders,  they  carry  no  current  and  can- 
not become  heated  from  that  cause. 

These  motors  in  sizes  up  to  yi  hp  are  furnished  with  3-inch  iron- 
flange  paper  pulleys  for  2-inch  flat  belt,  and  with  removal  bases, 
slotted  to  permit  of  belt  adjustment.  Frames  larger  than  14  hp  are 
equipped  with  crowning  face,  iron  pulleys,  4-inch  diameter,  4-inch 
face  and  oil  pan  bases,  complete  with  slide  rails  and  set  screw  ad- 
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justment.  The  smaller  motors  are  finished  in  black  japan,  and  the 
I  and  2-hp  frames  are  filled  and  finished  with  a  high-grade  machine 
enamel  paint,  almost  etnial  to  japan  in  lustre. 


The  Electrical  Pole  Industry. 


It  is  probable  that  the  i)iilc  will  long  remain  one  of  the- most  prom- 
inent and  typical  features  of  electrical  de\clopment,  and  that  the 
various  public  services,  such  as  the  trolley,  the  telephone,  the  electric 
light  and  the  telegraph  will  long  be  insatiable  in  their  demands  for  a 
support  of  aerial  wires.  In  fact,  even  the  wireless  telegraph  seems  to 
run  more  strongly  to  poles,  and  big  ones  at  that,  than  any  of  the  pre- 
cedent arts.  The  result  is  that  one  of  the  large  businesses  closely 
allied  to  electrical  applications  is  that  of  furnishing  poles,  and  no  one 
who  has  inissed  the  chance  to  see  them  can  form  an  accurate  idea  of 


poles  piled  ready  for  loading.  Fig.  2  illustrates  a  car  being  loaded 
with  poles,  and  the  manner  in  which  a  pole  is  hoisted  into  position 
to  be  placed  on  the  car. 

A  further  idea  of  the  rate  at  which  electricity  alone  helps  to  use 
up  the  forests  is  given  by  the  fact  that  this  one  firm  has  closed  sev- 
eral contracts  of  great  size  of  late,  and  still  has  about  7S,ooo  to  100,- 
000  poles,  as  well  as  several  thousand  ties,  such  as  are  used  on  trol- 
ley roads,  ready  for  shipment.  These  figures  represent  m  them- 
selves a  tidy  little  area  of  cleared  forest.  The  firm  ship  cedar  to 
nearly  every  State  in  the  Union,  as  well  as  making  foreign  deliv- 
eries, one  of  which  recently  went  as  far  as  Egypt.  One  would  ex- 
pect to  find  large  yards,  but  even  then  can  hardly  realize  that  some 
of  the  piles  contain  as  many  as  10.000  poles.  When  the  timber  comes 
ill  cut  for  poles,  but  does  not  fill  the  specifications,  it  is  immediately 
manufactured  into  posts,  tics  or  shingles.  There  is  a  large  tie  and 
shiiigk-  mill  combined,  so  th:ii  all   the  limber  not  available  as  good 


Fig.    I. — Poles  Ready   for   Lo.^ding. 


the  magnitude  of  the  pole  yards,  or  the  vast  scope  and  extent  of  the 
pole  plant  in  general. 

A  couple  of  views  presented  herewith  are  somewhat  instructive 
and  interesting  in  this  respect.  Figs,  i  and  2  show  piles  of  sorted 
poles  and  the  method  of  loading  poles  into  cars.  These  views  are 
from  the  yards  of  W.  C.  Sterling  &  Son,  of  Monroe,  Mich.,  whole- 


poles  can  at  once  be  worked  up  in  the  other  forms.  Hence  the  sort- 
ing yard  and  the  general  scene  take  on  a  brisk  air  of  activity.  The 
firm  has  considerable  standing  cedar  timber.  It  has  a  good  many 
"lookers"  out  prospecting,  and  keeps  all  its  forces  in  movement.  At 
the  sorting  yard  poles,  ties,  posts  and  shingle  timber  are  continually 
coming  down  the  river  or  in  on  cars  and  wagons,  and  loaded  cars 


Fig.  2. — Method  ok  Lo.\ding  I'oles  on  Cars. 


sale  producers  of  all  kinds  of  cedar  since  1880,  whose  industry  with 
all  its  remarkable  facilities  for  supply  is  in  itself  an  exemplar  of  con- 
ditions relating  to  poles.  They  have  fourteen  yards  in  Michigan, 
the  most  central  and  largest  sorting  yard  being  at  Omer.  Situated 
on  the  Rifle  River,  this  plant  gives  the  firm  the  advantage  of  "driv- 
ing" the  river,  as  well  as  of  appropriating  some  of  its  water  power. 
Fig.  I  illustrates  a  small  section  of  the  pole  yard  there,  showing  the 


to  fill  orders  are  going  out  on  the  other  side,  while  all  tne  interme- 
diate processes  of  sorting,  inspecting  and  manufacturing  are  in  full 
swing.  The  importance  of  such  work  in  relation  to  the  lumber  in- 
dustry is  shown  by  the  fact  that  all  the  later  census  schedules  relat- 
ing to  electrical  industries,  such  as  trolleys,  telephone,  etc.,  require 
data  from  the  local  companies  as  to  their  poles  and  methods  of 
using  them. 
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Motor  ntiuipinciu  for  N,  Y.  Telephone  Repair  Shop. 


Electrical  Method  of  I.ocatiriK  Minerals. 


The  New  York  Iclephunc  Conipany's  repair  shops  arc  to  be  in- 
stalled with  a  uiiiqur  motor  equipincnl,  tlic  contract  for  which  has 
just  been  sccuiril  !>>'  llie  I  lnlt/cr-Cabot  IClcctric  Company. 

Three  motors  arc  to  he  suspcnilcil  (rum  tlie  ccihnK  and  direct- 
coupled  to  line  shaft.H  turning  at  .'5u  r.p.ni.  Ihc  frames  of  the  motors 
will  be  of  20-hp  size,  but  the  machines  are  wound  to  deliver  only  7Vi 
lip  each.  Comiectcd  with  the  woodworkinn  macliincry  will  he  five 
dust-proof  motors  ol  ,vhit  capacity  each. 

The  motors  for  <lrivinK  the  woodworking  machinery  can  be  started 
by  pushbuttons  attached  to  the  motors.  The  automatic  starters,  of 
Cutler-llanmicr  manufacture,  arc  to  be  grouped  on  a  specially  built 
switchboard.  The  lime  saved  by  having  the  control  at  the  motors,  it 
is  said,  will  more  than  pay  for  the  additional  expenditure  as  coinjiarcd 
with  the  ordinary  starting  device. 


Electric  Automobile  Test  Run. 


In  a  test  run  iiuule  by  one  of  the  I'ischer  Motor  Vehicle  Com- 
pany's live-ton  electric  motor-gasoline  trucks  to  Morristown,  New 
Jersey,  the  following  results  arc  reported  to  us.  The  truck  left  the 
factory  at  Iloboken  at  8:.)5  A.  M.,  on  September  i8,  running  to  Jer- 
sey City  and  ai  riving  there  at  9.15,  where  4  tons  and  2  cwt.  of  sash 
weights  were  loaded.  The  vehicle  started  on  her  way  to  Morristown 
at  11.05,  ii'id  arrived  there  at  6.25  that  evening.  After  having  made 
several  stops  in  the  course  of  the  trip,  including  one  hour  for  din- 
ner, the  total  time  lost  on  the  various  stops  was  I  hr.  30  inin.,  making 
the  actual  running  time  5  hrs.  50  min.  The  distance  covered  was 
31  ^j  miles,  and  eighteen  gallons  of  gasoline  were  consumed.  Taking 
the  total  ton  miles  traveled  for  the  trip,  they  amount  to  129,  and 
with  gasoline  at  I2,'4C.  per  gallon  it  would  figure  out  if^jc.  per  ton 
mile  for  hauling  the  useful  load.  The  truck  being  a  five-ton  one,  if 
loaded  with  its  maximum,  would  have  used  but  very  little  more  oil, 
and  would  have  reduced  the  cost  of  operating  per  ton  mile  by  fully 
20  per  cent. 

In  the  course  of  this  trip  they  encountered  a  number  of  long  hills, 
one  of  them  being  about  a  mile  in  length,  and  in  some  places  these 
hills  were  very  steep,  the  grades  reaching  as  high  as   12  per  cent. 

The  truck  left  Morristown  on  September  19  at  8.25  A.  M.,  and 
arrived  at  Hoboken  at  1.20  P.  M.  Several  stops,  amounting  in  all  to 
twenty  minutes,  are  to  be  deducted  from  this  time,  which  would 
show  4  hrs.  35  min.  to  be  the  actual  running  time  for  the  return  trip. 
Twelve  and  one-half  gallons  of  gasoline  were  consumed.  The  com- 
pany is  busy  finishing  orders  for  the  large  'busses  for  London,  and 
has  also  several  orders  for  five-ton  trucks  in  the  United  States. 


Electric  Power  ^Development  at  Buford,  Ga. 

The  Winding  Shoal?  Electric  Power  Company,  a  company  re- 
cently incorporated  at  Buford,  Ga.,  will  install  a  6,ooo-hp  hydro- 
electric plant  on  the  Chattahoochie  River,  four  miles  west  of  Bu- 
ford. The  location  selected  for  the  dam  and  power  house  is  a  most 
advantageous  one,  lying  between  high  bluflfs  which  are  composed 
almost  entirely  of  solid  granite.  The  plans  contemplate  the  con- 
struction of  a  crib  dam,  for  which  an  abundance  of  material  can  be 
secured  in  close  proximity  to  the  plant.  The  power  house  will  be 
of  stone  and  concrete  construction.  Details  of  the  power  house  ma- 
chinery equipment  have  not  been  fully  worked  out,  but  it  can  be 
stated  definitely  that  the  first  equipment  of  wheels  and  generators 
will  be  for  about  3,000  hp.  ultimately  increasing  it  to  6,000. 

A  portion  of  the  power  will  be  utilized  by  local  factories  in  Buford. 
which  is  the  largest  leather  manufacturing  district  in  the  South,  and 
for  the  Atlanta.  Buford  &  Gainesville  Railway,  for  which  a  survey 
is  now  being  made.  The  remainder  of  the  power  will  be  transmit- 
ted to  .Atlanta  and  surrounding  towns  ;  the  bulk  of  it  will  most  likely 
be  taken  to  .Atlanta.  Ga.  The  Electrical  Equipment  Company,  Mon- 
adnock  Building.  Chicago,  III.,  of  which  Mr.  J.  W.  Peterson  is  presi- 
dent, is  preparing  the  plans  and  specifications,  and  will  soon  be  ready 
to  receive  bids  for  the  machinery  equipment  and  construction  work. 
Mr.  Peterson  is  one  of  the  officers  of  the  company,  and  has  personal- 
ly had  charge  of  the  engineering  details  in  connection  with  the  work. 
He  has  associated  with  him  in  the  company  several  prominent  men 
of  .Atlanta.  Gainesville,  and  Chicago,  and  it  is  their  intention  to  start 
construction  as  soon  as  the  contracts  can  be  let. 


The  Mibjcci  III  Imaimg  ininerab  by  aid  of  the  electric  current 
IS  nut  an  entirely  new  one;  but  to  device  nlc^ns  fur  »o  doing  that 
.ire  applicable  tu  (|uick  and  accurate  measures  and  in  which  a  simple 
direct  current  may  be  used  has  until  recently  been  unc  of  consider- 
able  tliuuKlit  and  .study.  'To  uvuid  the  cicctrulytic  furmation  of  gases 
.It  the  rods  (Iriveti  m  the  e.irtli  where  u  direct  current  of  small  voltage 
!•>  employed,  and  thereby  insure  accurate  measurements,  the  Electric 
Mineral  Survey  Cumpany,  Pasadena,  Cal.,  employs  a  method  whereby 
this  gas  formal iun  is  neiitrali/.ed. 

In  taking  measurements  for  locating  an  ore  body  slakes  are  driven 
as  rejiresented  in  the  diagram,  these  stakes  in  jiraclice  being  one 
u(  hard  drawn  copper  and  the  other  of  iron  or  steel.  The  stakes 
arc  then  withdrawn  and  a  small  amount  of  sulphate  of  copper  solu- 
tion poured  into  the  hole  made  by  the  copper  rod  and  the  rud  is 
then  replaced  in  the  hole.  The  iron  stake  is  then  treated  in  a  like 
manner  with  sulphate  of  iron.  This  forms  a  two-fluid  battery  in 
the  earth  with  the  earth  acting  as  the  porous  cell.  It  is  practically 
a  Daniels  battery,  in  which  the  hydrogen  has  a  reducing  action  with 
the  formation  of  a  deposit  of  copper  on  the  copper  rod  and  an  oxy- 
di/ing  action  at  the  iron  rod,  which  is  changed  to  a  sulphate  by 
the  liberation  of  sulphuric  acid. 

The  instrument  used  is  some  form  of  direct-reading  milliammeter, 
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DIAGRAM    SHOWING  ARRANGEMENT  OF  APPARATUS. 

and  in  the  case  are  contained  from  one  to  three  cells  of  dry  battery 
and  a  rheostatic  arrangement  to  compensate  for  variation  of  voltage, 
owing  to  difference  of  temperature  at  different  times  of  the  day  and 
season.  These  batteries  are  joined  up  in  series  with  the  ammeter 
and  the  earth  battery.  In  each  case  the  measurements  are  taken 
through  the  entire  length  of  wire  on  a  spool,  so  that  the  circuit  above 
ground  is  always  of  the  same  resistance.  There  is  thus  only  the 
variation  of  resistance  in  the  earth  part  of  the  circuit,  and  as  this 
decreases  as  the  mineralized  condition  increases  actual  resistance 
can  be  disregarded  and  comparisons  made  in  terms  of  current  so 
long  as  a  standard  of  e.m.f.  is  adhered  to  and  saturated  solutions 
of  the  earth  battery  are  maintained. 

Referring  to  the  diagram,  measurements  are  taken  and  compared 
at  various  points  across  the  formation,  as  between  A  and  H;  the 
most  favorable  is  selected  as  at  E,  and  then  another  set  of  measure- 
ments is  taken  as  between  E  and  other  stakes  driven  in  a  circle. 
If  between  E  and  F  is  the  highest  reading  taken,  it  indicates  the 
most  highly  mineralized  zone  between  E  and  F. 

Various  conditions  may  be  ascertained  regarding  a  vein  of  mineral 
by  modifications  of  this  system,  such  as  determining  approximately 
the  inclination,  width,  most  highly  mineralized  portion  of  a  vein, 
and  in  some  cases  the  depth  from  the  surface.  This  system  has 
been  in  use  by  the  Electric  Mineral  Survey  Company,  of  Pasadena, 
Cal..  for  the  past  two  years  and  it  makes  claim  to  a  record  of 
manv  successful  locations. 


NEWS   OF  THE  WEEK. 


Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— The  stock  market  was  fair- 
ly active,  and  at  the  close  held  the  improvement  shown  on  prices 
made  early  in  the  week  in  spite  of  the  actual  or  rumored  financial 
troubles  at  other  cities.  Support  from  large  interests  and  covering 
by  bears  were  responsible  mainly  for  the  rally,  public  buying  being 
still  restricted.  The  Steel  stocks  were  steady  on  covering,  the  new 
bonds  being  irregular,  however,  on  sales  by  participants  in  the  syndi- 
cate. The  electrics  and  tractions  showed  decided  improvement,  and 
in  most  all  cases  closed  with  substantial  advances,  although  there 
was  no  particular  reason  for  the  strength  shown  in  these  securities. 
General  Electric  closed  at  150,  being  the  highest  point  of  the  week, 
and  a  net  gain  of  5  points,  the  lowest  quotation  being  136.  Westing- 
house  common  closed  at  146,  ex-div.,  this  being  a  net  loss  of  Yi 
point,  while  the  preferred  closed  at  166,  ex-div.,  being  a  net  gain  of 
8}/4  points.  In  the  tractions,  Brooklyn  Rapid  Transit  closed  at  34?^, 
which  was  practically  the  highest  point  of  the  week,  the  lowest  be- 
ing 29^.  This  represents  a  net  gain  of  25^  points.  The  transactions 
in  this  stock  aggregated  100,940  shares.  Metropolitan  Street  Rail- 
way advanced  to  107,  and  closed  at  io6j^,  the  net  gain  being  2}4 
points.  During  the  week  this  stock  made  a  "low"  record,  touching 
ggVi.  Other  closing  quotations  were :  Western  Union,  82 ;  Ameri- 
can Telegraph  &  Cable,  80,  a  net  loss  of  }/2  point,  and  Commercial 
Cable,  14954.  a  net  loss  of  3J4  points.  Conmiercial  Cable  at  149^4 
is  the  lowest  quotation  for  the  year,  the  highest  having  been  176. 
In  this  connection  it  may  be  interesting  to  note  the  net  losses  of  the 
principal  electric  and  traction  stocks  for  the  month  of  September, 
during  which  time  the  market  was  under  a  severe  strain,  there  being 
a  continuous  pressure  of  liquidating  sales  and  heavy  shrinkage  in 
the  prices  of  all  classes  of  securities:  American  Telephone  &  Tele- 
graph, 5J^  ;  General  Electric,  21  ;  Westinghouse  common,  25  ;  West- 
inghouse  preferred,  10;  Western  Union,  2]/^;  Brooklyn  Rapid  Tran- 
sit, isVi ;  Metropolitan  Street  Railway,  15.  American  Telegraph  & 
Cable  made  a  net  gain  of  J4  point  in  the  same  time.  Trading  on  the 
curb  during  the  week  was  marked  by  some  violent  fluctuations,  both 
up  and  down.     Following  are  the  closing  quotations  of  October  6: 


Sept.  2!> 

American  Tel.  h  Cable 78Xi 

American  Tel.  &  Tel l>h\ 

American  Diat.  Tel     24 

Brooulyn  Rapid  Transit    . .  32W 

Commercial  Cable 140 

Electric  Knal       15 

Electric  Bolt  pfd ...  40 

Electric  Lead  Reduction. .   .  IK 

Klectric  Vehicle  ..   iH 

eaectric  Vehicle  pfd 7 


Sept.  2il 
American  T^l.  S  Tel     ...      ViftH 

Cumberland  Telephone *115%i 

Edison  Elec.  Ilium 225 

General  Electric 1 42 

Western  Tel.  &  Te! 10 


NKW  YORK 
Oct.  « 


Sept.  2!l 

7854         General  Electric 143 

127  Hudson  River  Tel 

25  Metropolitan  St.  Ry 10:)M 

.18H         N.  E.  Elec.  Veh.Trns 

N.  Y.&N.  J.  Tel 140 

l.j  Marconi  Tel. 

40  Western  Union  Tel 81 

\H         Westinghouse  com 138 

4  Westinghouse  pfd lliO 

6 

BOSTON. 

Oct.  8  Sept.  2!) 

127H  Western  Tel.  &  Tel.  pfd.. . .      7!) 

....  Mexican  Telephone Uli 

2.31  New  England  Telephone  .     *124 

145  Mass.  Elec.  Ry 18 

10  Mass.  Elec    Ry.  pfd 77 


PHILADELPHIA. 


Sept.  2!) 

American  Railways  42 

Eaec.  Storage  Battery  .  . .  »51H 
EHec.  Storage  Battery  pfd.  "Sm 
Elec.  Co.  of  America 7>e 


Oct.  li 

42 

•50 

48 

IH 

CHICAGO. 


Sept.  29 

Phlla.  Traction 94 

Phila.  Electric  B^ 

Phila.  Rapid  Trans U 


Sept.  2!)  Oct.  8 

Central  Union  Tel 

Chicago  Edison 145  140 

Chicago  City  Ry 1H5  170 

Chicago  Tel.  Co  112  U-i 

National  Carbon       *20         *20 


Sept.  2» 

National  Carbon  pfd *8»^ 

Metropolitan  Elev.  com 17 

Union  Traction  4 

Union  Traction  pfd 30 

*  Asked 


Oct.  K 
147 


lOS 


142 

165 


Oct.  8 
*80 

20 
77M, 


Oct.  (i 
94 

12« 


Oct.  (1 

88 

18 

4 

30 


OUTPUT  OF  BELL  TELEPHONES.— With  regard  to  the  re- 
cent apparent  decline  in  Bell  telephone  output,  an  official  of  Ameri- 
can Telephone  &  Telegraph  Company  says:  "It  is  a  mistake  to 
consider  the  instrument  statement  of  our  company  as  an  unfailing 
index  of  business  conditions.  While  it  may  throw  some  light  on 
the  question,  there  are  other  considerations  peculiar  to  the  telephone 
business  itself,  which  materially  reduces  its  value  as  a  business 
indicator.  At  the  present  time  the  sub-companies  of  the  American 
Telephone  &  Telegraph  Company  are  operating  under  a  new  royalty 
system  which  makes  it  a  disadvantage  for  them  to  keep  in  stock 
any  instruments  for  which  they  have  not  immediate  use,  and  so 
these  companies  are  returning  such  instruments  to  us.  The  taking 
back  of  a  large  number  of  instruments  is  now  reflected  in  an  un- 
usually large  number  of  'returned'  instruments  which  to  that  extent 
makes  the   present   net   output   abnormally   small.      Then   again   the 


present  unsettlement  in  financial  affairs  has  induced  a  more  con- 
servative policy  on  the  part  of  the  sub-companies  in  their  fight  with 
competitors  for  new  business.  They  are  not  offering  the  same 
liberal  inducements  for  the  sake  of  getting  business,  and  this  let-up 
in  the  quest  for  new  business  is,  of  course,  showing  itself  in  a 
falling  off  in  the  demand  for  instruments." 

GENERAL  ELECTRIC  STATUS.— General  Electric  stock  was 
lower  recently  on  the  laying  off  of  some  hundreds  of  hands  at 
Schenectady,  and  went  up  again  on  the  statement  that  orders  were 
being  accepted  subject  to  eight  months'  delay,  in  heavy  lines.  A 
director  is  quoted  as  follows :  "The  General  Electric  Company  had 
on  the  last  day  of  August  more  than  $1,500,000  in  bank.  It  has 
gained  on  that  this  month.  The  company  seems  to  have  $3,000,000 
cash.  Its  orders  up  to  the  19th  inst.  were  well  ahead  of  last  year 
and  or  the  last  week.  Its  business  last  month  was  the  heaviest  of 
its  existence.  It  will  get  more  cash  by  sales  of  securities  when  it 
wants  to  sell  them.  It  sold  a  handsome  lot  of  them  in  September. 
I  think  that  fewer  large  lots  will  come  for  a  while,  but  its  steady 
business  is  very  large.  Of  course  it  can  buy  raw  material  at  lower 
prices  against  its  existing  orders.  The  price  of  the  stock  is  de- 
[)endent  wholly  upon  the  individual  necessities  of  the  holders." 

ELECTRICAL  EXPORTS.— In  the  export  trade  in  iron  and 
■■steel  machinery,  builders'  hardware,  electrical  machinery,  locomo- 
tives, tools,  firearms,  etc.,  the  returns  for  August  compare  favor- 
ably with  August,  1902.  Increases  are  shown  in  the  trade  with  the 
United  Kingdom,  Belgium,  France,  the  Netherlands.  Colombia  and 
.A^rgentina,  while  decreases  are  shown  with  Mexico,  Germany  and 
Italy.  The  exports  of  electrical  machinery  for  August  this  year 
and  last  were: 

August,    1902    $558,826 

August,    1903    4'3.396 

For  the  eight  months  ending  August  31,  the  total  was  $3..S53-3IS. 
compared  with  $3,896,547.  The  exports  of  builders'  hardware  for 
.August  last  were  $972,394,  compared  with  $944,822  in  August,  1902. 
For  the  eight  months  of  this  year  the  total  was  $8,251,928,  compared 
with  $7,405,152  the  first  eight  months  of  1902. 

DIVIDENDS.— The  Cincinnati,  Newport  &  Covington  Light  & 
Traction  Company  has  declared  the  regular  quarterly  dividend  of 
lYi  per  cent.  .At  a  meeting  of  the  directors  of  the  Union  Switch  & 
Signal  Company,  the  regular  dividend  rate  on  the  stock  of  the  com- 
pany was  made  10  per  cent,  yearly  on  the  preferred  and  8  per  cent, 
on  the  common,  these  having  been  respectively  9  per  cent,  and  6 
per  cent.    A  quarterly  dividend  was  declared  at  these  rates. 


Commercial  Intelligence, 


THE  WEEK  IN  TRADE.— The  favorable  feature  of  the  general 
business  outlook  was  the  improvement  in  collections  West  and 
Northwest,  which  is  regarded  as  the  reflection  of  the  beginning  of 
the  movement  of  delayed  crops  to  market.  Otherwise  the  situation 
presented  is  that  of  ordinary  conditions.  Among  the  great  indus- 
tries iron  and  steel  show  the  effects  of  threatened  over-production  in 
proposals  for  a  20-per  cent,  reduction  of  Northern  furnace  output, 
rumors  of  like  action  by  Southern  producers,  and  quiet  demand  for 
finished  products.  Lumber  is  showing  a  seasonable  quieting  down, 
but  building  trades  are  still  active.  Railway  earnings  for  September 
thus  far  available  exceed  those  of  1902  by  8.4  per  cent.,  and  sur- 
passing the  earnings  for  1901  by  19.3  per  cent.  The  copper  market 
shows  no  improvement,  and  is  practically  lifeless.  In  the  absence 
of  demand  the  "official"  quotations  of  the  New  York  Metal  Exchange 
reinain  unchanged,  and  are  nominally  as  follows:  Lake,  I3^@ 
I3^c. ;  electrolytic,  i3)^@i3Mc. :  casting  stock,  i3'4@i3Mic.  As 
regards  business  failures,  Dradstreet's  states  that  for  the  nine  months 
of  this  year  they  are  the  smallest  in  number  reported  for  twenty 
years  past.  The  liabilities,  however,  are  larger  than  last  year  by 
15.8  per  cent.,  but  9.2  per  cent,  less  than  those  of  1901.  The  failures 
for  the  week  ending  October  I  numbered  153,  against  185  the  week 
previous  and  164  the  corresponding  week  last  year. 

HOLTZER-CABOT  NOISELESS  GENERATORS.  —  The 
Board  of  Education.  New  York,  has  just  placed  a  contract  with  the 
Holtzer-Cabot  Electric  Company,  of  Brookline,  Mass.,  through  H. 
J.  Brewer  for  several  noiseless  generator  couples,  consisting  of  Yi- 
hp  motors,  direct  connected  to  ^-hp  ringers,  and  54-hp  noiseless 
generators.  Current  is  to  be  taken  from  the  noiseless  generator  and 
transmitted  directly  on  the  transmitter  lines  of  telephone  systems. 
These  outfits  will  replace  storage  batteries. 


f).'J 
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AMKKICAN  F^KGINi;s  AM)  UUlLKKS.  .\li.  J.  h.  I'inlHi. 
L'niiril  Stales  C'oiimiI,  I'rrluria,  'I'raiisvaal,  writes:  "It  is  with  no 
pleasure  that  1  report  the  fact  that  frr<|iient  cotnplaiius  are  received 
ut  this  coiisuiutc  Iroiii  the  importers  of  our  ({"*><l'>>  •>'>(l  >t  wntild 
perhaps  iiUerest  the  Assuciation«of  Itnpleiiieiit  and  Vehicle  Maiiu 
facturers  to  know  that  these  complaints  are  confined  almost  entirely 
to  the  classes  of  wares  which  they  maiuifactnre.  The  importers  com- 
plain that  American  Roods,  especially  in  the  machinery  line,  do  not 
meet  representations.  Nine  new  hoilors  of  American  make,  invoiced 
at  ahout  $.v>.<x)o,  were  recently  condemned  and  thrown  out  on  the 
veldt  near  Johamieshurg  as  ahsolntely  worthless.  A  lawsuit  urcw 
out  of  tlie  transaction,  and  the  newspapers  gave  wide  puhiicity  to  the 
fact.  The  electrical,  mining  and  mechanical  engineers  on  the  Wil- 
watersrand  gold  fields  are,  for  the  most  part,  Americans,  and 
through  them  our  manufacturers  have  built  up  a  large  trade,  espe- 
cially in  boilers  and  engines ;  but  instances  like  the  above  create  a 
detrimental  prejudice  not  only  against  the  article  condemned,  but 
against  American  goods  in  general.  A  letter  of  complaint  from  one 
of  the  largest  dealers  in  electrical  supplies  in  this  city  has  been  re- 
ceived since  tbi-.  report  has  been  in  i)rogrcss." 

Till'.  l'i:i.rt)\  WAIIU  \V1II-:EL  company,  of  San  I'lan- 
cisco,  reports  good  business  in  the  mainifacture  of  water  wheels. 
Its  plant  is  working  night  and  day  to  keep  up  with  the  orders. 
Among  the  important  contracts  closed  during  the  past  few  months 
for  hydro-electric  plants  are  the  following,  which  aggregate  56,400 
hp:  American  River  Electric  Company,  Placervillc,  Cal..  head  575 
ft.,  two  double  Pelton  units,  each  of  2.S00  hp  capacity;  Pike's  Peak 
Hydro-l-'leclric  Company,  Colorado  Springs,  Col.,  head  2,200  ft., 
three  Pelton  wheels,  each  of  1.500  lip  capacity:  Columbia  Improve- 
ment Company,  Tacoma,  Wash.,  head  850  ft.,  four  Pelton  units,  each 
of  ".500  hp  capacity;  Vancouver  Power  Company,  Vancouver,  B.  C, 
head  3OO  ft.,  three  double  Pelton  units,  each  of  3,000  hp  capacity; 
Northern  California  Power  Company,  Anderson,  Cal.,  head  1,150 
ft.,  two  double  Pelton  units,  each  of  3,000  hp  capacity ;  Rock  Creek 
Power  &  Transmission  Company,  Raker  City,  Ore.,  head  g6o  ft.,  two 
Pelton  units,  aggregating  1.760  hp :  Columbus  Consolidated  Mining 
Company,  one  Pelton  unit,  404  ft.  bead,  660  hp  capacity. 

ARTIFICIAL  NIAGARA  AT  ST.  LOUIS.— An  immense  arti- 
ficial cascade  has  been  determined  upon  by  the  authorities  of  the 
Louisiana  Purchase  Exposition  as  the  centerpiece  of  the  semi-circu- 
lar lay-out  of  the  principal  buildings.  The  cascade  itself  will  be  di- 
vided into  three  parts ;  a  large  middle  cascade  with  a  smaller  one  at 
each  side,  the  water  flowing  directly  into  the  head  of  the  Grand  Basin. 
In  all.  about  90.000  gallons  of  water  per  minute  will  be  supplied  at  a 
head  of  159  ft.,  forming  the  greatest  artificial  water  effect  ever  at- 
tempted. The  water  will  be  taken  from  the  Grand  Basin  itself,  and 
will  be  raised  to  the  top  of  the  cascade  by  a  pumping  station  located 
imder  Festival  Hall.  The  pumping  machinery  will  consist  of  three 
36-in.,  single-stage,  turbine  centrifugal  pumps,  purchased  from  Henry 
R.  Worthington.  of  New  York  City,  each  driven  by  a  2,000-hp  West- 
inghouse  alternating-current  motor.  The  total  horse-power  utilized 
will  thus  be  6.000,  making  this  the  largest  electric  pumping  station  in 
the  world.  The  pumps  and  other  pieces  of  machinery  for  this  plant 
are  now  being  installed  at  St.  Louis. 

SUCCESS  OF  BRAZILIAN  TROLLEYS.— The  Sao  Paulo 
Tramway  Company,  of  Sao  Paulo,  Brazil,  which  was  organized 
by  F.  S.  Pearson,  has  made  a  wonderful  record  of  earnings  since 
its  organization  two  years  ago.  At  that  time  $6,000,000  of  5  per 
cent,  bonds  were  sold  largely  to  Toronto  interests  at  90,  w-ith  a  100 
per  cent,  bonus  in  stock,  and  such  investment  now  shows  90  per 
cent  profit,  the  bonds  selling  at  95  and  the  stock  at  85.  At  the  top 
of  the  Toronto  boom  the  stock  sold  as  high  as  118.  Earnings  have 
just  been  published  for  the  first  six  months  of  this  year.  They  show 
net  receipts  of  $436,949.  compared  with  $326,787  for  the  same  period 
of  1902,  a  gain  of  $110,162,  or  34  per  cent.  During  the  six  months 
operating  expenses  were  reduced  $20,000,  or  9  per  cent.  Earnings 
of  the  Sao  Paulo  Company  now  equal  814  per  cent,  on  the  $7,000.- 
000  of  capital  stock  ($1,000,000  of  new  stock  having  been  issued  last 
year  at  par  $100.) 

RIDGEWAY  ENGINE  AND  DYNAMO  ORDERS.— The 
Ridgeway  (Pa.)  Engine  &  Dynamo  Company,  through  its  Eastern 
sales  agents.  McClave,  Hamilton  &  Co..  has  obtained  an  order  for 
a  175-hp  high-speed  automatic  engine  for  operating  a  loo-kw  gen- 
erator to  be  installed  in  the  Paterson  (N.  J.)  silk  mills  of  J.  A. 
Hall  &  Co.  The  St.  Clair  (Pa.)  Coal  Company  has  ordered  a  100- 
hp  belted  engine  for  lighting  the  mines.  The  Pennsylvania  Stove 
Company,  of  Laquin.  Pa.,  has  ordered  a  30-kw  Ridgeway  set  for 
lighting  purposes.  The  Hodgman  Rubber  Company,  of  Tuckahoe, 
N.  Y.,  has  requisitioned  for  two  25-kw  dynamos  for  direct  connec- 
tion to  45-hp  engines  and  two  lo-kw-  dynamos  for  direct  connection 
to  20-hp  engines.  The  latter  outfits  are  for  the  company's  Mount 
Vernon  factory. 


HUIU'MLNT  FOR  HIG  BRIDGEPORT  PLANT.-An  exten- 
sive electrical  ei|mpnienl  is  to  be  uistalled  to  uper.ite  the  maclnncry 
and  light  the  mam  and  additional  plants  now  under  consir\iction  at 
Itndgeport,  Conn.,  by  the  I'.aton,  Cole  Si  Kurnham  ('om|i.'iny,  manu- 
facturers of  Hteam  littings,  etc.  G.  K.  Hooper,  Howling  (jrccn 
Huilding,  is  acting  as  consulting  engineer  in  the  matter.  About 
j.SOo  hp  will  be  iii.stalled.  A  three  phase  system  will  be  employed. 
A  4()o-kw  Westinghouse  turbogenerator  has  already  been  ordered, 
."several  motors  .iveraging  100  hp  capacity  will  shortly  be  contracted 
for.  The  C"ase  M:inuf:icturing  Company,  of  Columbus,  (J.,  has  se- 
cured a  contract  for  a  5-ton  electric  crane  and  another  is  about  to 
be  contr.icted    for. 

ICLKCTKIC  TRAIN  LIGHTING— Mr.  A.  Sanford  Adler.  gen- 
eral manager  of  the  United  States  Light  &  Heating  Company,  says,  in 
relation  to  its  contract  with  railways:  "Our  system  is  n(jw  in  oper- 
ation on  the  New  York  Centr;il,  and  we  arc  equipping  cars  for  the 
Del.iware.  Lackawanna  <t  Western.  We  have  orders  from  the  Del- 
aware S:  Hudson,  Southern  Railway,  Chicago  Short  Line,  Boston  & 
.Albany,  Butte.  .Anaconda  &  P.icific,  and  additional  orders  from  the 
New  \'ork  Central.  We  have  foreign  r)rders  from  the  Lancashire  & 
Yorkshire,  Great  Western  and  Great  Northern  roads  in  England. 
We  also  have  orders  from  the  Sheffield  Works  of  Sheffield,  ICngland, 
and  also  have  orders  booked  from  South  .America." 

EQUIPMENT  FOR  PRINC1-:T0N  UNIVIiRSITY— Consider- 
able c(|uipment  is  to  be  installed  for  lighting  purposes,  etc..  at 
Princeton  University.  The  engines  will  be  built  by  the  Reeves  En- 
gine Company,  Trenton,  N.  J.  New  York  offices,  Singer  Building. 
Two  will  be  15  in.  by  26  in.  by  18  in.  cross-compound  verticals,  and 
the  third  will  be  a  12-ih.  by  20-in.  by  14-in.  machine.  The  two 
larger  engines  will  be  direct  connected  to  Westinghouse  generators 
of  210  kw  capacity  each,  while  the  smaller  engine  will  run  a  iio-kw 
General  Electric  gencratoi. 

ELECTROLYTIC  COPPER  REFINING  PLANT.— The  De 
Lamar  Copper  Refining  Company,  which  is  building  an  extensive 
electrolytic  copper  refining  plant  at  Carteret,  N.  J.,  is  placing  con- 
siderable contracts  for  equipment,  etc.  The  boilers  will  be  built  by  the 
Babcock  &  Wilcox  Company,  Singer  Building,  New  York.  A  3,000 
hp  outfit  has  been  ordered.  The  condensing  equipment  will  be  built 
by  the  Albcrger  Condenser  Company,  95  Liberty  Street.  New  York. 

BARRIETT  ELECTRIC  COMPANY,  of  Cincinnati,  O.,  for- 
merly the  Cincinnati  Electric  Motor  Company,  has  just  shipped  a 
5-hp  500-volt  motor  to  the  University  of  Arkansas  to  be  used  in  its 
laboratory.  It  has  also  shipped  a  5-hp  machine  to  the  Chicago  Uni- 
versity to  be  used  for  a  similar  purpose.  Mr.  S.  L.  Barriett  was  re- 
cently in  New  York,  arranging  with  Mr.  C.  J.  Purdy  to  carry  a  stock 
of  his  motors  for  prompt  local  delivery. 

EQUIP.MENT  FOR  CARBON  PAPER  WORKS.— The  engi- 
neering firm  of  McClave,  Hamilton  &  Co.,  85  Liberty  Street,  has  se- 
cured a  contract  for  the  complete  power,  lighting,  heating  and  ven- 
tilating system  to  be  installed  in  the  Parkridge,  N.  J.,  plant  of  Mit- 
tag  &  Volger,  manufacturers  of  carbon  paper,  inks,  typewriter  rib- 
bons, etc.  ,A  lOO-kw  generator  will  be  ordered  for  direct  connection 
to  a  175  hp  each.  Eight  -motors  aggregating  125  hp  will  also  be  put 
in.    The  boiler  capacity  will  be  320  hp  in  two  units. 

EQUIPMENT  FOR  SAND-LIME  BRICK  FACTORY.— The 
Northern  Electric  Manufacturing  Company,  Columbia  Building,  29 
Broadway,  New  York,  has  received  a  contract  from  the  Schwarz 
System  Brick  Company,  Maritime  Building,  New  York,  for  a  number 
of  dynamos  and  motors  to  be  installed  in  a  sand-lime  brick  factory 
now  in  course  of  erection  under  the  Schwarz  system. 

WHEELER  CONDENSER  CONTRACT.— The  Wheeler  Con- 
denser &  Engineering  Company,  120  Liberty  Street,  has  secured  a 
contract  for  condensers  and  Edwards  triplex  air  pumps  to  take  care 
of  5.000  hp.  This  equipment  is  to  be  installed  in  the  Quincy  station 
of  the  Old  Colony  Street  Railway  Company,  Newport.  R.  I. 

GEORGE  C.  TOWLE  MANUFACTURING  COMPANY.— 
The  stockholders  of  George  C.  Towle  Manufacturing  Company  will 
meet  October  19  to  vote  on  certain  propositions.  One  of  these  will 
be  to  increase  the  capital  stock  of  $50,000,  and  the  other  is  to  change 
the  name  of  the  company  to  the  Fidelity  Electric  Company. 

BALL  ENGINE  ORDERS.— The  Eaton  Sugar  Company,  Eaton, 
Colo.,  has  recently  purchased  a  direct-connected  unit  of  60  hp  from 
the  Ball  Engine  Company.  Erie,  Pa.  The  \yelch  Grape  Juice  Com- 
pany, Westfield.  N.  Y.,  has  bought  a  direct-connected  unit  of  60  hp 
from  the  Ball  Engine  Company. 

THE  AMERICAN  ASPHALTUM  &  RUBBER  COMPANY, 
with  offices  at  721  Woman's  Temple,  Chicago,  announces  the  or- 
ganization of  an  insulating-compound  department.  Mr.  A.  D. 
Chandler,  who  is  well  known  to  the  trade,  will  be  in  charge  of  sales. 

NEW  HARLOE  INSULATOR  FACTORY.— The  Harloe  In- 
sulator Company,  of  Elmer.  N.  J.,  whose  general  agents  are  W.  H. 
Frisby  &  Co..  24  Vesey  Street.  New  York,  is  building  a  new  plant 
at  Hawley.  Pa.,  which  will  have  a  daily  capacity  of  35,000  insulators. 
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The  Telephone. 


MOBILE,  ALA. — On  October  15  the  Home  Telephone  Company  expects  to 
install  a  new  Ericsson  central-energy  switchboard.  The  company  has  600  sub- 
scribers, and  anticipates  an  increase  of  about  200.  Business  telephones  are  $30 
per  annum;  residence  $25. 

DOTII.^X,  ALA. — The  Dothan  Telephone  Company  reports  through  its  man- 
ager, Mr.  R.  T.  Ghent,  that  it  will  begin  work  at  once  making  the  exchange 
full    metallic,    using    Stromberg-Carlson    central-energy    telephones.      There    are 

124  subscribers  who  pay  $24  annually  for  a  single  telephone  and  $36  for  two 
telephones.  A  connection  is  soon  to  be  made  with  the  Blakely  Telephone  Com- 
pany connecting  Dothan  with  .-Mbany,  Ga. 

ROANOKE,  ALA.—  Mr.  H.  H.  Cauthun,  manager  of  the  Roanoke  Tckplione 
Company,  says:  "Our  exchange  is  growing  every  day.  We  give  first-class 
service,  owing  to  the  fact  that  we  have  the  best  instruments  that  wc  can  get 
and  keep  instruments  and  lines  in  perfect  order.  Twelve  months  from  date 
expect  to  have  200  or  more  telephones  in  operation."  This  company  uses 
Sumter  Telephone  Manufacturing  Company's  apparatus  and  has  a  switchboard 
of   100  drops,  with  98  subscribers.     Thp  rate  for  service  is  $1.50  per  month. 

FLAGSTAFF,  ARIZ. — The  common  return  metallic  system  is  operated  by 
the  Flagstaff  Mutual  Telephone  Company  which  has  83  subscribers.  Standard 
Telephone  &  Electric  Company  apparatus  is  used.  The  rates  are  $1  per  month 
for  residences  and  $1.50  for  business. 

SEARCY,  ARK. — American  Electric  Telephone  apparatus  is  used  by  the 
Searcy  Telephone  Company  which  operates  10  miles  of  toll  line  and  has  130 
subscribers.     The  rates  are  $1.50  for  residence  and  $2.50   for  business. 

STUTTGART,  ARK. — An  extension  of  40  miles  of  toll  line  and  one  new 
exchange  is  projected  by  the  Stuttgart  Telephone  Company  which  at  present 
has  140  subscribers.  Manager  A.  A.  Tindall  says  the  outlook  is  promising  and 
satisfactory. 

BL.ACK  ROCK,  ARK. — It  is  proposed  to  enlarge  the  telephone  plant  of  the 
Lawrence  County  Telephone  Company  by  the  addition  of  a  loo-drop  switch- 
board.    This  company  at  present  operates  American   Electric  apparatus  and  has 

125  subscribers.     The  outlook  is  very  good. 

WINSTED,  CONN.— Mr.  C.  K.  Hunt,  proprietor  of  the  telephone  exchange 
at  this  place  operates  a  200-drop  switchboard,  and  furnishes  service  to  415  sub- 
scribers, all  local.     The  rates  are  $12  for  residence  and  $18  for  business. 

WILMINGTON,  DEL. — The  Delmarvia  Telephone  Company  has  connec- 
tions with  the  United  Tel.  &  Tel.  Company,  Keystone  State  Tel.  &  Tel.  Com- 
pany and  Maryland  Tel.  &  Tel.  Company.  At  present  there  are  1438  sub- 
scribers. Western  and  Couch  &  Seeley  apparatus  is  used.  A  new  switchboard 
and  additional   underground  lines   will   shortly  be  built. 

TAMP.A,  FLA. — The  Peninsular  Telephone  Company  operates  exchanges  at 
Barton,  Braidentown,  Palmetto,  Lakeland  and  Plant  City,  in  addition  to  the 
one  at  Tampa  which  has  1,150  subscribers.  The  exchange  at  the  latter  place 
was  opened  in  November,  1902,  and  has  a  North  switchboard  of  1,000  drops. 
The   rates  are  $1.50   for  residences  and  $2.75   for  business  offices. 

CARROLLTON,  GA. — Messrs.  Cheney  &  Mandeville  operate  the  exchange  at 
this  place;  they  have  160  subscribers,  and  use  Sumter  apparatus. 

BOSTON,  GA. — Beginning  with  30  drops  18  months  ago,  the  Boston  Tele- 
phone Company  now  has  108  subscribers.'    Viaduct  apparatus  is  used. 

FORT  VALLEY,  GA.— The  Fort  Valley  Telephone  Company  numbers  130 
subscribers;  there  has  been  an  increase  of  about  14  telephones  each  year  and 
a  good  increase  is  expected  for  1904. 

COLUMBUS,  GA. — An  Automatic  Electric  Company's  switchboard  of  1000- 
drop  capacity  will  be  in  working  order  at  the  exchange  of  the  Columbus  Auto- 
matic Telephone  Company,  about  November  i.  It  is  expected  to  start  with 
1,000  subscribers. 

COMER,  GA. — The  Danielsville  &  Comer  Telephone  Company,  of  Madison 
County,  uses  "Imperial"  and  "American"  apparatus.  The  company  has  re- 
cently added  25  miles  of  toll  line;  numbers,  at  present,  93  subscribers,  and  re- 
ports a  promising  outlook. 

BLAKELY,  GA. — "Getting  business  faster  than  we  can  take  care  of  it,"  is 
the  report  from  the  Blakely  Telephone  Company,  which  is  projecting  90  miles 
of  toll  line.  There  are  251  subscribers  who  use  the  Telephone  Manufacturing 
Company's   "Imperial"   apparatus. 

FORT  GAINES,  GA.— The  Fort  Gaines  telephone  system  connects  with  ex- 
changes at  Arlington,  Blakely,  Cuthbert  and  Shellman,  Ga.,  and  at  Doth,  Ala., 
and  with  independent  switchboard  at  Eufaula,  Ala.  At  Fort  Gaines  there  are 
100  subscribers,  who  pay  $18  per  annum  for  service. 

CONYERS,  GA.— Mr.  A.  Whitaker,  Jr.,  proprietor  of  the  Conyers  Tele- 
phone Exchange,  writes:  "The  telephone  business  is  becoming  more  popular 
and  is  increasing  as  to  subscribers  and  toll  line  business.  At  Lawrenceville  I 
use  switchboard  manufactured  by  Sumter  Telephone  Manufacturing  Company 
and  that  exchange  has  Bell  receivers  and  transmitters."  A  ten-mile  line  from 
Lawrenceville  to  Logan  is  projected.  The  exchange  at  Conyers  has  no  sub- 
scribers;  at   Lawrenceville  there  are  45   subscribers. 

ATLANTA.  GA. — A  new  switchboard  has  just  been  installed  by  the  Atlanta 
Telephone  &  Telegraph  Company  which  is  now  putting  in  about  $35,000  worth 
of  underground  cable  and  doing  considerable  construction  work.  New  tele- 
phones are  being  installed  as  fast  as  possible,  and  the  company  expects  to  have 
long  distance  connection,  with  all  the  principal  cities  in  the  state  before  very 
long.  There  are  between  2,200  and  2,300  subscribers  at  tlie  present  time,  who 
pay  $42  for  business  and  $30  for  residence  service.  A  340o-drop  Stromberg- 
Carlson   switchboard   is   in   operation. 


CORDOVA,  ILL. — The  Cordova  Creamery  Telephone  Company  operates  a 
6o-drop  American  switchboard,  and  has  100  subscribers  who  pay  $13.50  per 
annum   each. 

CLINTON,  ILL. — The  Farm  &  City  Telephone  Company  operates  exchanges 
in  six  counties,  and  has  1000  subscribers  and  200  miles  of  toll  lines.  Sterling 
apparatus    is    used. 

AUGU.STA,  ILL. — A  400-drop  Kellogg  switchboard  is  operated  by  the 
Augusta  Mutual  Telephone  Company,  into  whose  office  seven  different  lines 
enter.     There  are  200  subscribers. 

CASEY,  ILL. — The  Shimel  Telephone  Company  uses  Kellogg  and  Sterling 
apparatus,  metallic  system;  has  260  subscribers  and  161  miles  of  metallic  lines. 
The  rates  arc  $12  and  $18  per  annum. 

AVA,  ILL. — There  are  120  subscribers  to  the  Ava  &  Southern  Illinois  Tel- 
ephone Company,  which  uses  a  loodrop  American  Electric  Telephone  switch- 
board.     There  arc  65   miles  of  toll   line. 

DAXV'ILLE,  ILL.-  The  Vermilion  County  Telephone  Company  operates 
nine  exchanges,  and  has  a  total  subscription  list  of  2,100.  It  is  now  installing 
an  underground  system.     Sterling  apparatus  is  used. 

CHE.STER,  ILL. — An  encouraging  outlook  is  reported  by  the  Gordon  Tel- 
ephone Company,  which  is  putting  in  5,000  feet  of  cable  and  changing  to  cop- 
per metallic  circuit.  Stromberg-Carlson  apparatus  is  used  by  the  300  sub- 
scribers. 

DES  PLAI.NES.  ILL. — The  Des  Plaincs  Telephone  Company  looks  for  a 
large  increase  in  the  number  of  its  subscribers  during  the  coming  year.  There 
are  at  present  200  patrons  who  pay  $1  for  residence  and  $2  for  business  service 
per  month. 

AUBURN,  ILL. — A  new  distributing  board  and  toll  board,  as  well  as  i 
2i-mile  toll  line  to  Springfield  are  under  consideration  by  the  Auburn  Tele- 
phone Company,  which  has  221  subscribers  and  operates  a  200-drop  Western 
Telephone   Construction   Company's  switchboard. 

BRIMFIELD,  ILL.— An  extension  of  ten  miles  of  new  line  and  service  to 
25  more  subscribers  is  contemplated  by  the  Brimfield  Telephone  Company  which 
lias  178  subscribers  at  present,  about  60  of  which  have  been  added  recently. 
The  rates  are   $18  and  $12  per  annum   for  party  lines. 

BR.\DFORD,  ILL.— The  Milo  &  Bradford  Telephone  Company  uses  Strom- 
berg-Carlson apparatus.  It  has  190  subscribers,  who  can  connect  with  about 
300  telephones,  including  subscribers  on  their  own  as  well  as  on  other  lines. 
The  company  contemplates  building  a  number  of  short  lines  and  adding  some 
more  telephones. 

ANNAPOLIS,  ILL.— Mr.  J.  H.  McGovern,  of  the  Crawford  County  Tele- 
phone Company,  informs  us  that  its  system  is  giving  entire  satisfaction;  that 
it  has  one  toll  line  with  26  Swedish-American  telephones  which  is  working 
well.  The  company  has  recently  added  20  miles  of  line,  and  reports  150 
subscribers  at  present. 

CHENEYVILLE,  ILL.— The  Cheneyville  Telephone  Company  is  a  farmers' 
line  organized  in  March,  1897.  Nearly  every  farmer  has  a  telephone,  for  which 
he  pays  $3  to  $7.50  per  year  according  to  the  number  of  towns  he  gets  free 
service  with.  There  are  20  miles  of  toll  line  and  100  subscribers.  American 
Electric  apparatus  is  used. 

JACKSONVILLE,  ILL.— The  Illinois  Telephone  Company  reports  a  very 
promising  outlook  and  rapidly  increasing  business,  the  number  of  subscribers 
having  doubled  in  the  past  year.  It  is  planned  to  build  toll  lines  to  Springfield, 
111.,  and  St.  Louis,  Mo.  The  system  has  250  miles  of  toll  line  at  present  and 
numbers  about  2.000  subscribers. 

BIGGSVILLE,  ILL.— A  Eureka  switchboard  and  Stromberg-Carlson  tele- 
phones are  used  by  the  Farmers'  Telephone  Company  of  Henderson  County. 
This  system  numbers  520  subscribers.  A  subscriber  is  entitled  to  call  any  of 
about  1200  telephones  without  paying  toll;  he  pays  toll  after  leaving  Mon- 
mouth.    Twelve  dollars  per  annum  is  the  rate. 

CHADWICK,  ILL. — The  Carroll  County  Independent  Telephone  Company 
is  building  new  trunk  lines  in  every  direction  and  expects  to  increase  its  sub- 
scription list  1000  within  another  year.  The  system  includes  exchanges  at 
Savanna,  Milledgeville,  Mt.  Carroll,  Lanark  and  Shannon,  and  numbers  2000 
subscribers.     The  rates  are  $18  and  $24  a  year. 

BUNKER  HILL,  ILL. — The  system  of  the  Bunker  Hill  Telephone  Company 
is  full  metallic,  the  company  having  recently  completed  re-building  it  at  a  cost 
of  $4000.  It  owns  its  exchange  building  and  has  about  5S00  feet  of  cable. 
One  hundred  and  thirty-four  subscribers,  who  use  American  apparatus,  pay  $18 
for  business  and   $12  per  annum   for  residence  service. 

CORINTH,  ILL. — Mr.  J.  L.  Roberts,  secretary  Crab  Orchard  Telephone 
Company,  furnishes  the  following  information:  "Ours  is  a  union  of  farmers' 
party  lines,  who  put  in  a  switchboard  uniting  their  lines  and  by  which  they 
can  exchange  with  neighboring  systems.  We  rent  to  some  20  persons  who  live 
on  or  near  our  lines,  at  $1  per  month,  or  50c.  per  month  if  they  furnish  their 
own  telephones.  These  revenues  meet  our  operating  expenses  and  10%  per 
month;  each  shareholder  has  kept  our  repairs  up." 

COLUMBUS,  N.  C— The  Polk  County  Telephone  Company,  of  Columbus, 
contemplates  building  a  line  to  Rutherfordton,   N.   C. 

WILMINGTON,  N.  C. — The  Bell  Telephone  Company  at  Wilmington  has 
announced  an  advance  in  rates  of  from  25  to  60  per  cent,  upon  the  completion 
of  its  new  service.     The  advance  is  meeting  much   opposition. 

WHITEVILLE,  N.  C- — The  property  of  the  Columbus  Telephone  Company,  of 
Whitevillo.  has  been  sold  at  auction  to  E.  G.  Empie.  The  company  owns  170 
miles  of  long  distance  connections.     Mr.  Empie's  bid  was  $2500. 

CHILLICOTHE,  OHIO.— There  are  530  subscribers  using  the  service  of 
the  People's  Telephone  Company,  whicli  operates  American,  Kellogg,  and 
Stromberg-Carlson    apparatus. 
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fllARI.KSTON,  S,  C  — Tlir  Ml.  I'lrimuiil  'I  rlr|iti<iiir  loiiipiixy  oi  .Soulli 
Carolina  lia>  brrii  coiiitniatloiircl  wllli  Ij.jmi  ca|iilal  tu  l>iill<l  u  line  lo  Cliritl 
Cliurcli  ill  I'liDi  irtioii  County. 

SOUTH  ROYAI.TON.  VT.-  A  jn  .lro|.  iwilclil.our.l  iiuijc  by  llic  Ullm  lire 
Alarm  TrlrKmiili  I'oiiipany  i«  in  o|iriatioii  al  llic  rxilinngr  of  llir  Rapid  TrI- 
rplionr  &  'I'rlriiiupli  Company  wliicli  hat  no  miljicribcrt.  Tlic  ratci  are  ^l$ 
anil  $j.-  prr  aiinutn,  and  butincii  increaKi  yearly. 

MlUDLKllURY,  VT.  The  Adiliion  County  Tricplione  Company  ii  erecting 
a  new  exchange  liuilding  which  will  he  ready  in  IVcrmlier,  Mr.  A.  i*'.  Calhoun, 
treaturer,  reports  a  large  development  of  the  iryairm  which  now  ha«  joo  ■iil>' 
•cribrra.      Wratern  Telephone,  Kellogg,  and   North  upparatua  is  uaed. 

roRT  WlNi;,  WIS.— A.  L.  Johiiaoii  and  olhera  have  incorporated  llu-  IViri 
Wing    Telephone   Company,     The   capital   is  $s,oou. 


ELliCTKIC  LIGHT  AND   POWHR. 


l).\l)K\II.LE,  AL.'\. — Bids  ore  wanted  Dct.  15  for  furnishing  for  the  electric 
light  and  power  plont;  two  6o-kw  single  phiisv,  i33cycle,  slow-speed,  belt- 
driven  alternators  of  3300  volts,  with  switchboard  and  station  transformers 
complete;  16,  ao,  50  and  100  light  transformers;  15 — iiovolt,  6  amperes  arc 
lights;  also  one  pair  join,  twin  water  wheels  to  work  under  jSs-ft.  head.  J.  R. 
Hall  if  the  engineer. 

BEN.^ON,  ARIZ.— C.  T.  English,  of  .St.  r.iul.  .Minn.,  has  prepared  plans  for 
an  rliclric  generating  plant  for  the  Minncsntn  Cold  Mining  Company  to  be 
constructed  at   the  fall  in  Colorado  River,  25  miles  below  the  Grand  Canyon. 

LOS  .-VNGELES,  CAL.— The  Pacilic  Light  &  Power  Company,  of  this  city, 
has  made  application  for  a  franchise  to  construct  and  operate  an  electric  liglit 
and  power  system  in  Alliambra.     A.  C.  Balch  is  manager. 

S.-\N  FRA.N'CISCO,  C.\L. — The  Nimshcw  water  power  electric  plant,  which 
has  been  constructed  by  the  Valley  Counties  Power  Company,  a  sub-company  of 
the  California  Gas  &  Electric  Corporation,  is  now  ready  for  operation.  It  will 
tie  in  with  Bay  Counties  Power  Company's  transmission  line  and  it  can  supply 
about  3,ooo-hp.  The  plant  has  been  in  course  of  construction  nearly  two 
years  and  its  capacity  will  be  increased  as  the  work  goes  on. 

SAN  FRANCISCO,  CAL.— The  Mutual  Electric  Light  Company,  of  San 
Francisco,  in  which  D.  O.  Mills,  P.  B.  Cornwall  and  Alvinza  llayward  are  in- 
terested, has  decided  not  to  enter  the  gas  and  electric  lighting  combination. 
In  accordance  with  the  merger  plan  the  electric  and  gas  plants  owned  by 
Claus  Sprcckels  were  purchased  by  the  San  Francisco  Gas  &  Electric  Company 
and  the  arrangements  for  the  actual  consolidation  of  the  offices  and  harmonious 
operation  of  the  several  plants  are  progressing  favorably.  The  Mutu.il  Electric 
Light  Company  has  issued  bonds  to  the  amount  of  $400,000  which  will  provide 
for  the  construction  at  once  of  a  modern  steam  power,  electric  generating 
station,  which,  it  is  claimed,  will  give  the  best  results  with  the  heavy  corapetition- 

DOUGLAS,  GA. — The  citizens  have  voted  to  issue  $20,000  bonds  for  water 
works  and  an  electric  light  plant. 

HILLSBORO,  ILL.— The  capital  stock  of  the  Hillsboro  Electric  Liglit  & 
Power  Company  has  been  increased   from  $18,000   to   $20,000. 

FT.  W.W'NE,  IND.— Hubbell  &  Company,  of  Xenia,  Ohio,  have  submitted  a 
proposition  to  the  Council  to  construct  an  electric  plant  for  the  city. 

TELL  CITY,  IND. — The  City  Council  has  decided  to  either  buy  or  lease  the 
electric  light  plant.     The  company  owning  the  plant  asks  $10,700  for  it. 

GREEN  CASTLE,  IND. — It  is  reported  that  the  two  electric  light  companies 
and  the  gas  company  of  this  city  will  be  consolidated  and  operated  under  one 
management. 

ELKH.-\RT,  IND.— The  Elkhart  Power  Company  has  filed  articles  of  incor- 
poration with  a  capital  stock  of  $500,000.  Governor  Durbin,  Walter  Brown 
and  Vernon  W.  Van  Fleet,  of  Elkhart,  are  interested  in  the  company. 

SHOALS,  IND. — The  Indiana  Hydraulic  Power  Company  has  filed  an  instru- 
ment of  appropriation  to  condemn  sufficient  land  for  the  construction  of  a 
hydraulic  plant  to  generate  electricity.  T'  is  proposed  to  dam  White  River  at 
Hindostan   Falls. 

OWENSVILLE,  IND  — An  electric  plow  manufactory  is  being  built  in  this 
city  by  Evansville  capitalists.  A  four-share  plow  capable  of  breaking  ten  acres 
of  land  in  ten  hours,  at  a  cost  of  $5,  will  be  manufactured.  The  company  is 
incorporated  with  a  capit:'  stock  of  $1,000,000.  George  P.  Heilman  is  sec- 
retary and   treasurer. 

NEWCASTLE,  IND. — The  Newcastle  Light,  Heat  &  Power  Company  has 
authorized  the  issuance  and  sale  of  $15,000  of  preferred  stock  of  said  company, 
for  the  purpose,  it  is  stated,  of  securing  funds  with  which  to  make  extensive 
improvements  and  the  installation  of  new  machinery.  John  S.  Hedges  is 
president  and  L.  F.  Wayman,  secretary. 

INDI.-\NAPOLIS,  IND. — A  portable  electric  outfit  for  farmers'  use  was 
exhibited  at  the  Indiana  State  Fair.  It  consists  of  a  gasoline  engine  of  4hp, 
a  dynamo,  switchboard,  wire,  etc.  The  equipment  will  give  a  farmer  fifty 
lights  for  his  home  and  provide  power  to  run  fans,  grind  feed,  pump  water  and 
supply  hot  water  for  the  bath  from  a  tank  on  the  engine.  The  equipment  costs 
$400. 

JUNCTION  CITY,  K.\N.— The  stockholders  of  the  Junction  City  Electric 
Railway,  Light  &  Ice  Company  have  voted  to  increase  the  capital  from  $100,000 
to  $300,000.  This  increase  was  made  necessary  by  the  company's  plans  to  im- 
prove its  plant  to  carry  out  contract  with  the  government  for  lighting  Ft.   Riley. 

\'IDALIA,  LA. — The  citizens  have  voted  to  issue  $12,000  bonds  for  water 
works  and  an  electric   light  plant. 

MITTINE.-\GUE,  M.\SS.— Casper  Ranger,  of  Holyoke,  has  secured  the  con- 
tract for  the  power  house  of  the  Worthy  Paper  Company.  A  350-hp  engine 
will  be  required. 


NOinVIXll),  MIN.N.-    Kida  will  be  received  Oct.   iw  by  Erneai  Meyer,  Village 

Rrcordrr,    for   $4 lighting  pl.iiit   bond*. 

WELCOME,  MINN,  lilda  are  wanted  Oct.  10  (or  $u,oi>ii  water  iiinl  lighting 
Uinda.     k.   i>.  Child  la  the  Village  Uecorder. 

MANKATO,  MINN. — On  Sept.  t^  the  city  awarded  the  contract  for  lighting 
the  cily  lo  the  Mankato  Ciai  tt  Kleelrie  Light  Company  fur  10  yeara  at  the  fol- 
lowing prlcea:  100  or  tiiorr  eiicloard  area  :f,uoo-cp,  %(i%  per  year;  50  ur  more 
3J  cp  incundeairnla,  at  %iij  per  yrur,  to  br  all  night  aervicc  tm  Philadelphia 
achediile. 

M.\I<V\'ILLK,  .MO.  The  .Muryville  Light,  llculing  &  Inipruveinent  (onipany 
ia  rrpuited  incurporatrd,  with  a  capital  of  $juu,uou,  by  Richard  M.  llriidbury, 
Cliua.  C.  Gravea  iind  olhera.  The  new  company  will  operate  in  .Maryville  and 
other  poinia  on  the  line  of  the  new  electric  railway.  It  will  furniah  light 
ur   power. 

SOUTH  KIVKK,  N.  J.— The  Sayre  &  Fiaher  Company,  of  Sayrcville.  hi* 
(ecured  the  contract  for  cunalructiiiK  the  electric  light  plant  al  a  prulmble  coat 
of  $6,500. 

lORI  IIAVAKl),  NEW  MEX.— An  electric  light  plant  ia  to  be  inatalled  at 
Ihia  United  Statca  government  post.  It  will  have  a  capacity  of  1,300  incan- 
descent lighta.     Capt.   II.   M.   Powell,  Q.   M.,   U.  S.   A. 

SHELBY,  N.  C-  The  Lily  .Mill  &  Power  Company,  which  propoaea,  to  de- 
velop a  big  water  power  for  electric  purposes  near  Shelby,  liaa  been  organized. 
The  plant  will  cost  $200,000.  J.  H.  Ransom,  of  Lincolnlon,  N.  C,  waa  elected 
secretary  and  treasurer. 

CHARLOTTE,  N.  C— It  is  reported  that  the  Charlotte  Conbolidated  Con- 
struction Company,  of  which  E.  I).  Latia  is  president,  may  inaugurate  a  big 
water  power  development  on  the  Catawba  River  at  Mt.  Island  for  electrical 
transmission  tu  Charlotte.  It  is  slated  that  the  Highland  Park  Manufacturing 
Company,  of  Charlotte,  will  also  devel(j]j  a  $iuo,uoo  water  power  on  Sugar 
Creek. 

OAKIIILL,  OHIO.-^ — D.  C.  B.  Harrison  has  secured  a  franchise  for  water 
works  and   an  electric  light   plant. 

LOCKLAND,  OHIO. — An  ordinance  has  been  introduced  in  the  Council 
granting  a  franchise  to  the  Cincinnati  Gas  &  Electric  Company. 

ELRENO,  OKLA.  TER.— It  is  stated  that  the  Elreno  Light  &  Power  Com- 
pany will  make  extensive  improvements  in  its  power  plant.  John  A.  Masters 
is  general  manager. 

BRISTOL,  TENN.— The  United  Gas  &  Electric  Company,  .New  York  City,  is 
reported  to  have  purchased  an  interest  in  the  plants  of  the  Bristol  Gas  & 
Electric  Company  and  the  Bristol  Belt  Line  Railway.  It  is  stated  that  the  new 
company  will  ex|>cnd  about  $200,000  in  improving  the  gas  plant  and  railway. 
Electric  wires  arc  to  be  extended  throughout  the  city,  and  service  generally 
improved. 

GRANBURY,  TEX.— It  is  reported  that  the  Granbury  .Milling  Company  will 
install  an  electric  plant,  to  furnish  the  town  with  light. 

MILl'ORD,  TEX.— The  Milfonl  Milling  &  Ginning,  Ice,  Light  &  Power 
Company,  of  Milford,  has  been  incorporated;  capital,  $10,000.  R.  F.  Tozier, 
of  Milford,  is  one  of  the  incorporators. 

CORPUS  CHRISTI,  TEX.— The  Corpus  Christi  Electric  Light  &  Power 
Company  has  been  incorporated,  with  a  capital  of  $20,000,  by  \V.  B.  McCamp- 
bell  and  E.  P.  Gibson,  of  Corpus  Christi,  and  M.  R.  Boen,  of  New  Orleans,  La. 

.\UST1X,  TEX. — The  state  of  Texas  will  not  establish  its  own  water  and 
electric  light  plant  as  was  provided  for  by  the  Legislature  at  its  last  regular 
session  and  for  which  an  appropriation  of  $155,000  was  made.  A  careful  in- 
vestigation by  the  State  Board  which  had  charge  of  the  matter  led  to  the  con- 
clusion that  it  would  be  cheaper  for  the  state  to  obtain  its  water  and  light 
supply  from  the  city  of  Austin  than  to  establish  a  plant  of  its  own.  A  contract 
for  a  period  of  si-K  years  has  therefore  been  entered  into  with  the  city  for 
furnishing  and   hanging   lighting  fi.xtures   in   the   state   capitol.      D.    B.    Garrison 

OLY.MPI.'X,  WASH.— Bids  will  be  received  Oct.  10  by  the  State  Capitol  Com- 
mission for  installing  and  erecting  an  electric  lighting  and  power  plant,  and 
furnishing  and  hanging  lighting  fixtures  in  the  State  Capitol.  D.  B.  Garrison 
is  secretary. 

TACOM.\,  WASH. — Several  prominent  men  at  Cape  Nome  are  interested 
in  a  project  to  supply  the  entire  Seward  peninsula  with  electric^  and  water 
power  for  mining  on  a  large  scale.  It  is  proposed  to  utilize  several  mountain 
streams  which  have  an  estimated  aggregate  of  about  ioo,ooo-hp.  Electric 
power  will  be  transmitted  to  Nome  and  all  mining  districts  on  the  Seward 
peninsula.  At  present  steam  plants  are  being  used,  but  the  cost  of  machinery 
and  fuel  is  very  high  and  they  can  be  only  employed  where  the  ground  is  very 
rich. 

'  MADISON,  WIS.— The  Great  Northern  Power  Company,  incorporated  under 
the  laws  of  Minnesota  with  a  capital  stock  of  $100,000,  has  filed  articles  to 
operate  in  Wisconsin-  The  capital  represented  in  Wisconsin  does  not  exceed 
$25,000. 

KENOSHA,  WIS.— The  plant  of  the  Kenosha  Gas  &  Electric  Company  was 
destroyed  by  fire  on  Sept.  20.  It  is  proposed  to  rebuild  at  once  at  a  cost  of 
from  $10,000  to  $15,000,  exclusive  of  building  which  is  in  course  of  con- 
struction. 

SAN  LUIS  POTOSI,  MEX. — D.  J.  Spillane  and  associates  have  under  con- 
sideration the  establishment  of  a  large  electric  generating  plant  at  a  waterfall 
situated  on  the  Tanchachin  hacienda  which  they  recently  purchased.  This 
waterfall  is  272  feet  high  ajid  of  large  volume. 

SHERBROOKE,  QUE.— Ross  &  Holgate,  Montreal,  have  prepared  plans 
for  the  development  of  water  power  of  St.  Francis  River  at  Westbury  Basin. 
The  probable  cost  of  the  work  fs  $200,000. 

WINNIPEG,  MAN. — The  Council  is  considering  propositions  to  develop 
water  power  in  the  Assiniboine  made  by  the  Great  Falls  Company  and  the  Win- 
nipeg Power  Company. 
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REDWOOD  CITY,  CAL.— A  franchise  of  fifty  years  has  been  granted  to 
W.  A.  Clark  and  H.  P.  Bowie  for  both  electric  and  steam  railways  from  San 
Mateo  across  the  mountains  to  Half-Moon   Bay. 

BRISTOL,  CONN.— The  Bristol  &  Plainville  Tramway  Company  has  voted 
to  increase  its  capital  from  $100,000  to  $150,000  to  carry  out  contemplated  im- 
provements. The  present  stockholders  will  be  given  first  opportunity  of  pur- 
chasing. 

HOOPESTOWN,  ILL.— The  Hoopcstown  Street  Railway  &  Light  Company 
has  been  incorporated  to  operate  street  railways  and  electric  light  plants.  Cap- 
ital, $10,000.  Incorporators:  James  H.  Dyer,  John  L.  Hamilton  and  Jacob 
C.  McFerrin. 

KEWANEE,  ILL. — The  Kewanee  Short  Line  Electric  Railway  Company  will 
probably  begin  the  construction  of  its  line  this  winter,  as  one  link  will  run  to 
the  company's  new  mine  between  Kewanee  and  Annawan.  Power  to  operate 
the  road  will  be  secured  from  the  Kewanee  Mining  &  Manufacturing  Com- 
pany. None  of  the  other  details  have  been  worked  out.  The  officers  of  the 
company  are  F.  H.  Davis,  president;  II.  S.  White,  secretary;  W.  V.  Eddy, 
treasurer  and  electrician. 

SOUTH  McALESTER,  INU.  TERR.— The  Indian  Territory  Traction  Com- 
pany has  completed  its  electric  railway  to  South  McAlester.  The  line  will  be 
extended  to  Hartshorne,  Ind.  Ter.  It  is  the  first  electric  road  to  be  built  in 
Indian  Territory. 

MARION,  IND. — Arrangements  have  been  made  for  the  merging  of  the 
Marion  Light  &  Heat  Company  with  the  Indiana  Northern  Traction  Company; 
that  it  is  building  an  electric  railway  from  this  city  to  Wabash  and  other 
points  south  of  Chicago.  According  to  plans  agreed  upon,  a  mammoth  power 
house  will  be  erected  in  North  Marion  sufficient  to  furnish  power  for  the 
traction  lines  and  also  to  furnish  to  present  and  future  patrons  light,  heat 
and  electric  power.     A  contract  has  been  let  for  the  building  of  the  road. 

HAMMOND,  IND. — At  a  spirited  meeting  of  the  Council,  Russell  B.  Har- 
rison, who  represents  the  Chicago,  Michigan  &  Indiana  Traction  Company, 
made  an  effort  to  obtain  a  iifty-year  franchise.  Charges  were  made  that  the 
company  is  simply  trying  to  obtain  the  franchise  so  that  it  may  sell  out  to 
the  South  Chicago  City  Railway  Company.  Besides  the  old  company  there  are 
four  others  that  are  interested.  The  Chicago,  Indiana  &  Michigan  Company 
is  one;  another  is  the  Indiana  Union  Traction  Company,  which  is  building  in- 
terurban  lines  throughout  the  Hoosier  state,  and  which  recently  obtained  a 
fifty-year  grant  from  the  Council.  J.  A.  Hanna,  of  Cleveland,  is  behind  the 
Air  Line  road,  so-called.  It  wants  a  fifty-year  grant  from  the  Hammond  Coun- 
cil. A  street  railway  builder  named  Sam  A.  White,  who  is  constructing  a  line 
in  Laporte  County,  is  also  attempting  to  secure  privileges  from  the  Hammond 
Council. 

IOWA  CITY,  lA.— The  Iowa  City,  Kalona  &  Washington  Railway  Com- 
pany  has  been  incorporated    with   $50,000   capital   stock. 

DES  MOINES,  lA. — The  Burlington  Interurban  Railway  Company  has 
tiled  articles  for  the  construction  and  operation  of  a  line  running  west  from 
Burlington  through  Des  Moines,  Lee,  Henry,  Van  Buren  and  adjacent  coun- 
ties. It  is  capitalized  at  $200,000.  Its  officers  are:  President,  Carl  Leopold; 
first  vice-president,  W.  W.  Copeland;  second  vice-president,  Charles  Blaul; 
treasurer,   Charles  Armknecht;   secretary,  J.   W."  Topping. 

WICHITA,  KAN. — The  question  of  issuing  $30,000  in  bonds  to  aid  in  the 
erection  of  the  Arkansas  Valley  Interurban  Railway  will  be  submitted  to  the 
vote   of  the  people. 

LOUISVILLE,  KY.— The  Louisville  &  Southern  Indiana  Traction  Com- 
pany has  leased  the  New  Albany  Street  Railway  Company  for  twenty-hve 
years.  The  consideration  is  that  the  Louisville  &  Southern  Indiana  Traction 
Company  shall  pay  an  annual  rental  of  $500  a  year,  commencing  Aug.  1,  1903; 
that  the  company  is  to  assume  the  payment  of  $250,000  bonded  indebtedness 
of  the  street  railway  company  guaranteed  by  the  United  Gas  &  Electric  Com- 
pany, of  New  Albany  and  Jeffersonville,  together  with  the  5  per  cent  interest 
on  such  bonds  which  were  issued  Aug.  i,  1902,  and  that  the  company  is  to 
pay  all  taxes  and  fixed  charges  on  the  street  railway  system. 

BOSTON,  MASS.— The  Boston  &  Northern  Street  Railway  Company  has 
petitioned  the  Railroad  Commissioners  for  authority  to  issue  additional  capital 
stock  to  the  amount  of  $380,000  for  the  payment  of  floating  indebtedness  and 
the  purchase  of  additional  equipment. 

LOWELL,  MASS.— The  Boston  &  Northern  Street  Railway  Company  has 
begun  preparations  for  a  double  track  between  Lowell  and  Lawrence.  Sur- 
veys have  been  made  and  German  rails  have  been  ordered.  It  is  expected  that 
with  the  double  track  the  trip  between  the  two  cities  will  be  made  in  45 
minutes. 

ST.  JOSEPH,  MO.— The  St.  Joseph,  Savannah  &  Northern  Street  Railway 
Company  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $10,000. 
The  stockholders  and  directors  arc  Charles  F.  Booher,  Isaac  Williams,  Collins 
F.   Newton  and  Willis  G.  Hine.     All  live  in   Savannah. 

BATTLE  MOUNTAIN,  NEV.— Articles  of  incorporation  of  the  Reno  Subur- 
ban Railway  Company  have  been  filed.  The  incorporators  are  T.  F.  Dunaway, 
W.  J.  Westerfield,  H.  J.  Gossc,  A.  J.  Clark  and  John  Wagner.  The  capital 
stock  is  placed  at  $100,000. 

NEWARK,  N.  J. — The  Public  Service  Corporation,  which  controls  all  the 
electric  railways  in  Essex,  Hudson,  Union  and  Passaic  counties,  has  entered 
into  an  agreement  with  the  Amalgamated  Association  of  Street  Railway  Em- 
ployees of  America  providing  for  a  uniform  wage  rate  of  22  cents  per  hour 
for  motormen  and  conductors,  an   increase  of  three  cents. 

NEW  YORK,  N.  Y.— It  is  reported  that  the  Pennsylvania  Railroad  Company 
is  behind  the  Hudson  &  Manhattan  Railroad  Company  and  the  two  tunnels 
it   proposes   to   build    from   Cortlandt    Street   and   Fulton    Street  to   Jersey   City. 


The  Hudson  &  Manhattan  Railroad  Company  was  organized  under  the  New 
York  laws  with  a  capital  stock  of  $3,000,000,  and  William  G.  McAdoo 
is  president. 

GLOVERSVILLE,  N.  Y.— The  Mountain  Lake  Electric  Railroad  Com- 
pany, of  Gloversville,  which  was  reorganized  after  the  wreck  last  year,  is 
about  to  increase  its  capital  stock  in  order  to  secure  funds  for  extending  the 
line  into  the  city  of  Gloversville.  The  cost  of  the  extension  will  be  about 
$40,000.  New  cars  and  additional  equipment  for  the  power  house  will  be 
purchased. 

CEN  fERPORT,  N.  Y. — An  agent  representing  a  syndicate  of  capitalists  is 
canvassing  the  property  holders  along  the  highway  with  a  view  to  obtaining 
their  consent  to  a  right  of  way  for  the  purpose  of  building  an  electric  railway 
from  Oyster  Bay  along  the  shore  front  through  Centerport  to  Northport. 
Ultimately  the  road  will  be  extended  in  both  directions,  starting  at  Flushing 
and  reaching  eastward  as  far  as  Orient,  it  is  claimed.  Papers  of  incorporation, 
it  is  said,  are  to  be  filed  within  a  short  time. 

CLEVELAND,  OHIO.— The  promoters  of  the  -Muncie,  Hartford  &  Fort 
Wayne  Traction  Company  have  placed  the  contracts  for  the  construction  of 
the  Bluffton  branch.  It  is  the  intention  to  have  the  branch  in  operation  this 
winter. 

YOUNGSTOWN,  OHIO.— The  Pennsylvania  &  Mahoning  Valley  Railway 
Company  is  installing  a  new  unit  of  300-kw  capacity  with  which  to  take  care 
of  the  increased  load  added  through  the  building  of  the  new  Mahoning  Avenue 
line  and   the   new   line   to  Struthers. 

PROSPECT,  OHIO.-The  plant  of  the  Prospect  Electric  Light  Company 
has  passed  into  the  hands  of  the  Columbus,  Delaware  &  Marion  Railway  Com- 
pany. The  new  owners  are  planning  to  enlarge  the  plant,  with  a  view  to 
providing  power  temporarily  for  the  northern  division  of  its  railway   system. 

CLEVELAND,  OHIO.— As  the  result  of  the  change  of  control  of  the 
Cincinnati,  Dayt9n  &  Toledo  Traction  Company  the  general  offices  of  that 
company  have  been  removed  from  Cleveland  to  Cincinnati.  The  executive 
committee  of  the  company  held  a  meeting  recently  and  decided  to  enter  into 
negotiations  with  the  Interurban  &  Terminal  Company  for  the  use  of  that 
company's  terminal  station  on  Sycamore  Street  for  the  freight  and  express 
department  of  the  Cincinnati,  Dayton  &  Toledo.  It  was  also  decided  to  bring 
the  Cincinnati,  Dayton  &  Toledo  cars  directly  into  the  city  either  by  building 
a  new  line  on  a  street  not  now  occupied  by  the  Cincinnati  Traction  Company 
or  by  laying  a  third  rail  on  one  of  the  city  lines. 

CLEVELAND,  OHIO.— On  Sept.  15  sleeping  cars  were  placed  in  commis- 
sion on  the  interurban  line  between  Indianapolis,  Ind.,  and  Columbus,  Ohio. 
Orders  have  been  placed  for  twenty-four  cars,  sleeper  and  combination  sleeper 
and  diners,  and  within  eighteen  months  the  routes  covering  Ohio,  Pennsyl- 
vania, New  York,  Wisconsin,  Indiana,  Michigan,  Illinois  and  West  Virginia 
will  be  equipped  with  the  cars.  Buffalo  is  at  present  the  Eastern  terminus  of 
the  Appleyard  interurban  electric  roads;  Milwaukee,  the  northwest  terminus; 
St.  Louis,  the  southwest,  and  Chicago,  Terre  Haute,  Indianapolis,  Cincinnati, 
Dayton,  Springfield,  Zanesville,  Wheeling,  Pittsburg,  Columbus,  Cleveland, 
Toledo,  Detroit  and  Port  Huron  are  the  principal  cities  to  be  reached  by 
the  syndicate. 

MONONGAHELA,  PA. — Donora  capitalists  have  organized  a  new  com- 
pany, to  be  called  the  Monongahela  &  Clairton  Street  Railway  Company.  The 
directors  and  officers  are:  President,  J.  M.  Mullen;  secretary,  Oliver  S.  Scott; 
treasurer,  Herbert  Ailcs;  directors,  William  H.  Burns,  B.  W.  Castner,  John 
Ailes,  Paul  McCully,  John  G.   Parke,  Jr. 

BANGOR,  PA. — The  Northampton  Traction  Company  is  installing  a  200-cell 
battery  near  this  place  to  help  the  cars  on  this  end  of  the  Easton  line.  The 
battery  will  be  housed  in  a  building  30  ft.  x  70  ft.,  and  the  whole  equipment 
will  cost  about  $10,000.  The  power  house  is  located  along  the  Bushkill,  below 
Tatamy,  12  miles  away,  and  the  additional  current  is  needed  on  the  long  and 
heavy  grades  in  this  section. 

PHILADELPHIA,  PA.— At  the  annual  meeting  of  the  Union  Traction  Com- 
pany the  old  board  of  directors  was  re-elected  with  the  exception  of  Charles 
O.  Kruger,  who  was  succeeded  by  Robert  A.  Balfour.  The  board  is  made  up 
as  follows:  William  L.  Elkins,  Alexander  M.  Fox,  John  B.  Parsons,  William 
H.  Shclmerdine.  J.  J.  Sullivan,  P.  A.  B.  Widener,  George  D.  Widener,  George 
W.  Elkins,  Robert  A.  Balfour,  John  M.  Mack,  George  H.  Earle,  Jr.,  Joseph 
E.  Widener.  The  Philadelphia  Rapid  Transit  Company  elected  two  directors. 
John  B.  Parsons  and  George  D.  Widener,  for  four  years,  as  under  the  by-laws 
of  the  company  only  two  directors  are  required  to  be  elected  each  year. 

HOUSTON,  TEX. — The  City  Council  has  granted  a  franchise  for  twenty- 
one  years   for  the  interurban  electric  railway  between   Houston  and   Galveston. 

BEAUMONT,  TEX.— It  is  stated  by  H.  F.  Thayer,  of  New  Orleans,  repre- 
sentative of  the  Carnegie  Steel  Company,  that  another  interurban  electric  rail- 
way system  is  projected  by  a  syndicate  of  capitalists  which  is  being  organized 
for  that  purpose.  The  proposed  system  will  center  in  Beaumont  and  will 
extend  to  several  adjacent  towns. 

J.\MESTOWN,  VA.— The  Jamestown.  Island  Park  &  Land  Company  of 
Virginia  proposes,  among  other  extensive  improvements,  to  build  an  electric 
railway  from  Jamestown  to  Williamsburg,  Yorktown  and  other  points;  also  a 
branch  line  from  Gloucester  Point  to  Mathews  Courthouse.  Part  of  the 
route  will  be  completed  by  November  i.  The  capital  stock  of  the  company  will 
be  $2,000,000. 

SNOHOMISH,  WASH. — The  City  Council  has  passed  an  ordinance  granting 
a  franchise  to  W.  M.  Snyder  for  an  electric  railway  through  the  city.  Mr. 
Snyder  represents  the  company  of  Snohomish  citizens  formed  some  time  ago 
to  build  a  trolley  line  from  Snohomish  to  Cherry  Valley,  taking  in  the 
city  of   Monroe  en  route. 

VERA  CRUZ,  MEX.— J.  W.  Miles,  chief  engineer  of  the  Mexican  Railroad, 
is  making  a  survey  for  an  electric  railway  line  that  is  to  be  built  here.  It 
is  reported  that  a  syndicate  ol    English  capitalists  are  interested  in  the  project 
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New  Industrial  Comi»anihs. 


THE  SAFETY  IIIIKDUAU.  (OMI'ANV  linn  l>rcn  Incorporated  in  New 
York  to  inanufnctuir  rlri'Irlcal  apixirntiii,  etc.  The  capital  •tocl<  i>  $5110,000, 
and  the  inrorporaloit  are  Laiiron  Intlria,  John  G.  Mllirr,  of  New  York,  and  II. 
S.    White,   »f    llrooklyii. 

TlIK  rKDKKAI,  KNCINKKRINC.  AND  fONSTKUlTJON  COMPANY  hai 
lireii  iiicorpiirutcil  in  Jrrney  fity  wllli  a  capitnl  ilock  of  $i;ij,ooo.  The  incor^ 
|>orator<  are  llroiiiin  Kccd,  \V.  Kilry  Weaver,  Uultiniore.  Md.,  and  K.  P.  McDcr 
inotl,  Jeroey   I'lty,   N,  J, 


LEGAL. 


MARCONI  l.iriCiATIOX.-  The  Murcoiii  WircU-ns  TcU-(jrniili  I'ompany  nml 
Kt'giiKilil  l-'mrndcii,  11  rriiidrnt  of  VirKinia,  are  defendants  in  two  suits  for 
infrinKeinent  iiistitiitrd  in  the  United  Slates  Circuit  Court  at  Trenton,  N.  J., 
on  October  5,  liy  the  Iiilrriiutional  Wireless  Tclegr.iph  Company.  The  plain- 
tiff claims  to  have  purchased  from  .\.  F.inerson  Dolhear,  of  Somervillc,  Mass.. 
certain  palriits  for  a  system  of  wireless  telegraphy  granted  on  Oct.  s,  1886. 
Dolbear  in  an  atlidavit  sets  forth  that  lie  was  the  original  inventor  of  the  sys- 
tem. Me  charges  that  the  Marconi  Company  has  been  aware  of  his  patent 
rights  and  has  been  reiK-atedly  warned  that  it  was  infringing  them.  The  Inter- 
national Company  seeks  an   injunction  and  damages. 

WKSTER.V  UNION  RAILROAD  POLES.— A  further  step  was  taken  on 
October  3  in  the  tight  between  the  Pennsylvania  Railroad  Company  and 
the  W'estcrn  Union  Telegraph  Company,  when  Judge  Joseph  Uunington,  in  the 
United  States  Circuit  Court  at  Pittsburg  handed  down  an  opinion  in  an  equity 
case  in  which  the  telegraph  company  was  plaintiff  and  the  Pennsylvania  lines 
west  defendant.  The  Court  says:  "After  full  consideration  -we  are  of  the 
opinion  the  present  agreement  conveyed  no  intent  or  easement  in  realty.  We 
are  also  of  opinion  the  relation  between  the  parties  was  one  of  joint  ownership, 
but  the  extent  of  that  ownership  or  interests  is  not  here  involved  or  deter- 
mined." The  decree  sustains  the  demurrer  of  the  railroad,  but  the  court's 
ruling  of  joint  ownership  will  prevent  any  attempt   at   cutting  down  the  poles. 


PERSONAL. 


MR.  E.  R.  KNOWLES,  E.  E.,  has  just  been  retained  as  consulting  engineer 
by  the   Federal  Refining  Company,  of  New  York. 

MR.  FRANK  JONES,  a  veteran  telephone  manager  in  South  America,  is 
again  visiting  this  country,  but  leaves  immediately  for  London,  where  he  makes 
his     headquarters. 

MR.  L.  W.  SERRELL,  M.  E..  has  an  interesting  review-  in  Cassicrs  Magazine 
for  October,  ot  the  electric  railways  of  the  United  States,  showing  suc- 
cinctly the  financial  and  technical  results  of   15   years. 

MR.  C.  W.  B.VRTLETT,  the  Nebraska  representative  of  the  Stromberg- 
Carlson  telephone  interests,  is  now  located  at  1635  South  Twenty-Second  St., 
Lincoln,  Neb.     His  previous  address  was  at  Kansas  City,  Mo. 

MR.  I.  McMICHAEL,  District  Superintendent  of  the  Western  Union  Tele- 
graph Company,  with  headquarters  in  Minneapolis,  has  resigned  to  accept  the 
vice-presidency  and  general  managership  of  the  Northwestern  Telegraph  Com- 
pany of  Canada,  with  headquarters  in  Toronto. 

MR.  ISIDOR  STERNFELD,  who  was  formerly  head  of  the  electrical  de- 
partment of  the  Mexican  house  of  G.  and  O.  Braniff,  Mexico  City,  which 
represents  the  interests  of  the  Westinghouse  people  and  other  prominent  Amer- 
ican manufacturing  concerns,  is  now  the  general  manager  of  the  firm.  He 
has  succeeded  H.  J.   Bischoff,  who  has  retired. 

MR.  HENRY  RUSTIX,  chief  electrical  and  mechanical  engineer.  World's 
Fair,  St.  Louis.-has  recently  returned  to  his  work  after  a  six  weeks'  vacation  in 
Colorado,  etc.  He  is  said  to  have  been  greatly  run  down  by  his  arduous  task 
in  making  preparations  for  the  vast  plant  and  for  its  operation  next  year;  but 
it  is  some  satisfaction  to  report  his  resumption  of  duties. 

MR.  HENRY  W.  GOODE,  president  of  the  Portland  General  Electric  Com- 
pany, of  Portland,  Oregon,  recently  left  San  Francisco  for  a  trip  to  the  Eastern 
States  in  the  interests  of  the  Lewis  &  Clark  Exposition,  of  which  he  is  director 
general.  The  Exposition  will  be  held  at  Portland  in  1905.  There  will  prob- 
ably   be   some   unique   electrical   effects  at   the   big   historical    fair. 

MR.  JULIUS  H.  WEST,  consulting  telephone  and  telegraph  engineer,  of 
Berlin,  Germany,  is  now  visiting  this  country,  not  having  been  here  since 
1893,  when  he  attended  the  World's  Fair  at  Chicago  and  the  Electrical  Congress. 
Mr.  West  will  now  spend  probably  a  couple  of  months  here  looking  up  tele- 
phone, fire  alarm,  burglar  alarm  and  police  call  development  in  particular. 

MR.  P.  JUNKERSFELD,  of  the  Chicago  Edison  Company,  is  recovering 
from  a  somewhat  prolonged  illness,  which  was  brought  on  to  a  great  extent 
by  a  too  close  application  to  work.  The  members  of  the  Institute  will  be  glad 
to  hear  that  Mr.  Junkersfeld  will  soon  be  able  to  again  take  an  active  part  in 
the  work  of  the  Institute,  of  which  he  was  elected  local  secretary  last  spring. 

HOLBROOK-JOHNSON. — Announcement  is  made  of  the  marriage  in  Mil- 
waukee of  Miss  Jennie  Johnson  to  Mr.  Frederick  M.  Holbrook,  technical  ex- 
pert of  the  Chicago  branch  office  of  the  Crocker-Wheeler  Company.  Mr.  and 
Mrs.  Holbrook  are  now  on  an  extended  trip,  embracing  Niagara  Falls  and  the 
White  Mountains  of  New  Hampshire,  and  are  visiting  relatives  in  New 
York   State. 

MR.  C.  P.  ELIESON,  of  London,  England,  a  well  known  advocate  of  the 
Plante  type  of  storage  battery  as  well  as  an  indefatigable  inventor  in  that  field. 


U  aKuiii  III  this  country  on  inullers  connrtlrd  with  sonic  of  hin  lutrin  work  in 
ballrrlr>.  Il  may  he  rcnirnil>rrrd  that  in  1M9J  3  Mr.  Klirion  equipped  an  rxprri- 
mental  •turauc  biillrry  line  al  Ml.  Vrriicni,  N.  Y.,  on  which  ioiiie  interoliiig 
Iriolt    wrrr   made. 

MR.  TIIO.S.  V.  (  l.,\RK,  prrnideiil  and  unirrnl  manaiirr,  and  Aekland  Sliling, 
ailveitiaiiiK  manager  of  the  Thoa.  K.  Claik  Wirrlrta  Telegraph  'I Vlrphone  Com- 
pany, ipf  Detroit,  .Mich.,  have  been  on  a  trip  for  St.  Louia,  Mo.,  on  matlera 
prrlaiiiiiiii  lo  thr  lompuiiy'a  exhibit  at  the  St.  I^uia  Kxhiliitiun.  It  ii  their 
inlenlion  to  have  one  of  (he  moat  nllractlvr  exhibits  in  the  electrical  line,  em- 
botlyiiig  many  fealiirea  of  novelty. 

MR.  W.  II.  ZIMMKRM.\.N',  for  ihr  past  two  years  on  the  engineering  ulafT 
of  the  Arnold  KIrelric  I'imrr  .Station  Company,  of  Chicago,  and  a  graduate  in 
inrehuiiical  engineering  of  Ihc  Univeraity  of  Itlinoia,  claaa  of  '97,  haa  accepted 
the  fioailion  of  griieral  inunager  of  the  DeKalbSycamoie  Kleclric  Company,  of 
DrKalb,  III,  Thia  company  operates  ligliting  planla  at  DeKalh  and  Sycamore, 
and  also  six  milrn  of  road  between  the  two  lowna, 

HON.  CAKDINKR  (  .  SIMS,  of  Providence.  R.  I.,  haa  recently  been  a  via- 
itor  to  New  York,  a  city  where  he  haa  not  often  been  aern  of  late  leara,  al- 
though he  still  manages  to  keep  in  touch  with  many  old  electrical  friends.  Ills 
work  in  helping  lo  break  the  big  trolley  strike  at  Paw  tucket  ia  not  forgotten; 
while  as  a  police  commiHsioner  of  Providence  he  ha«  been  doing  nplendid  work 
along  broad  and  rational  lines  of  reform  and  business  adminiatraUon. 

GENERAL  HENRY  IDE  WILEY,  who  ii  consulting  engineer  for  the 
Yaqui  Copper  Company  which  is  to  build  a  large  hydraulic  power  |>lant  to 
operate  its  mines,  etc.,  in  the  Slate  of  Sonora,  Mexico,  is  now  in  .Mexico 
preparing  plans.  Shortly  after  his  return  to  New  York,  Oct.  25,  iioinc  im- 
portant contracts  are  expected  to  be  awarded.  The  capacity  of  the  plant  will 
be  ut  least  5,000-hp.  The  company's  ofliees'  are  in  the  Broadway  Maiden  Lane 
Building. 

MR.  W.  NELSON. — A  special  telegram  from  Canajoharie,  .N.  Y.,  of  October 
3,  says:  While  trying  a  new  motor  attachment  for  a  bicycle  which  he  himself 
had  made,  William  .Nelson,  an  employee  of  the  General  Electric  Company  of 
Schenectady,  fell  from  the  machine  on  a  hill  opposite  the  home  of  bis  father- 
in-law,  William  II.  Sterling,  at  Mapletown,  this  afternoon,  and  was  instantly 
killed.  Nelson  was  regarded  as  an  inventor  of  mucli  promise.  He  was  only 
twenty-four  years  old. 

SIR  CHARLES  H.  T.  D.  METCALFE,  the  well-known  railroad  builder  in 
South  Africa,  and  I.  F.  Jones,  manager  of  the  Chartered  Company,  have  sailed 
from  Liverpool  on  the  Campania  on  an  important  mission  to  the  United  States. 
They  intend  to  spend  a  month  investigating  the  industrial  and  railroad  methods 
employed  in  America,  and  especially  to  examine  the  system  by  which  the  power 
of  Niagara  Falls  is  utilized,  with  a  view  to  applying  similar  methods  in  harnessing 
the  Victoria  Falls  on  the  Zambesi  River,  in  South  .Africa. 

MR.  L.  C.  VAN  NESS,  general  manager  of  the  Lincoln  (Neb.)  Gas  &  Elec- 
tric Company,  has  been  asked  by  President  Edgar  to  report  to  the  twenty- 
seventh  convention  of  the  National  Electric  Light  Association,  to  be  held  in 
Boston  next  May  or  June,  on  lost  and  unaccounted-for  current.  Mr.  Van 
Ness  made  a  report  on  this  subject  at  the  Chicago  meeting.  He  has  been 
giving  the  matter  considerable  further  study  since  that  time,  and  hopes  to  make 
the  next  report  much  more  valuable  and   interesting  than  any   former  ones. 

MR.  V.  A.  KAJEVNIKOFF,  formerly  chief  mechanical  engineer  of  the 
Chinese  Eastern  Railroad,  in  which  capacity  he  has  visited  the  United  States 
twice  within  the  last  two  years  and  placed  contracts  for  electrical  equipment, 
machine  tools,  etc.,  representing  an  expenditure  of  considerable  over  $1,000,000, 
is  expected  to  arrive  on  this  side  again  very  shortly  with  a  view  to  closing 
some  substantial  contracts  for  the  Trans-Caspian  railroad  of  which  he  is  now 
the  chief  constructing  engineer.  Prince  Hilkoff,  the  Russian  minister  of  ways 
and  communication,  has  passed  on  the  specifications  which  call  for  the  expen- 
diture of  more  than  $50,000,000. 

MR.  W.  MARCONI  was  a  passenger  for  Liverpool  on  the  Cunard  Line  steam- 
ship Lucania,  which  sailed  on  October  3.  Special  apparatus  was  installed  on 
the  ship  by  means  of  which  Mr.  Marconi  hopes  to  receive  messages  from  the 
land  stations  in  England  during  the  entire  trip.  An  invention  which  he  com- 
pleted recently  will  be  tried  for  the  first  time.  If  it  is  successful,  the  inventor 
says,  it  will  demonstrate  further  the  commercial  value  of  wireless  telegraphy. 
The  apparatus  on  the  ship  has  been  altered  to  make  it  as  near  as  possible  to 
that  of  the  land  stations,  with  the  wires  vertical  where  formerly  they  have  been 
rigged  horizontally.     Mr.   Marconi  will  conduct  the  tests  in  person. 

MR.  C.  T.  FREID.— Advices  from  West  Orange,  N.  J.,  state  that  Mr.  Calvin 
T.  Freid,  onc^  an  assistant  of  Thomas  A.  Edison,  has  made  a  demonstration  of  an 
invention  of  his  which  he  calls  a  "non-cavitating,  balanced  screw  propeller."  Mr. 
Freid  has  on  exhibition  at  his  laboratory  a  dry  ore  separator,  the  essential  part  of 
which  is  the  propeller,  or  rather  a  modification  of  it,  and  by  its  use  he  says  he 
can  reclaim  95  per  cent,  of  the  ore.  It  is  intended  to  be  operated  in  regions 
where  the  hydraulic  system  is  impracticable  because  of  lack  of  water.  It  is 
said  that  the  propeller  can  also  be  used  in  hat  making  processes,  for  the  pro- 
pulsion of  vessels,  for  which  it  is  primarily  intended,  and  in  ventilating  plants. 
Mr.  Freid  was  for  five  years  a  master  mechanic  at  Mr.  Edison's  laboratory  and 
left  to  take  up  his  private  line  of  investigation. 


Obituary. 


MR.  FRANK  V.  CLARK,  master  mechanic  of  the  Varley  Duplex  Magnet 
Company,  of  Phillipsdale,  R.  I.,  died  last  week  from  injuries  sustained  at  the 
crossing  there  of  the  East  Providence  of  the  Consolidated  Railroad,  near  the 
American  Electrical  works.  He  was  struck  by  a  locomotive  before  becoming 
aware  that  it  was  upon  him,  and  his  wounds  and  fractures  were  too  serious  to 
permit  recovery.  He  was  only  28  years  of  age  and  had  been  three  years  with 
the   Varley    Company. 
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Educational. 


THE  UNIVERSITY  OK  CALIFORNIA  is  reprtsentcd  in  the  field  of  col- 
lege technical  journalism  by  the  California  Journal  of  Technology,  which  en- 
ters into  its  second  volume  with  the  Scptenibtr  issue.  Mr.  Robert  Sibley,  of 
the  class-  of  1903  is  editor-in-chief,  and  Mr.  Arthur  H.  Ilalloran,  of  the  class 
of  1904  is  manager.  The  current  issue  gives  an  excellent  description  of  the 
Mariposa  County  high  tension  transmission  system  by  the  editor-in-chief. 
Other  articles  are  on  the  quantitative  determination  of  lead  and  the  inter- 
ference of  calcium  and  barium,  by  W.  H.  RadclifTe,  Jr.;  tests  of  two  Santa 
Fe  locomotives,  by  M.  C.  M.  Hatch,  and  the  refining  of  California  petroleum, 
by   Dozier  Finley. 

WORCESTER  POLYTECHNIC  INSTITUTE.— While  in  New  York  last 
week,  President  Engler  had  a  conference  with  a  number  of  the  leading  foun- 
drymen  from  different  parts  of  the  country  respecting  the  building  and  ex- 
hibit which  the  latter  propose  to  have  at  the  St.  Louis  Exposition  next  year. 
At  that  time  it  is  proposed  to  erect  and  operate  a  model  foundry,  fully  equipped 
with  all  necessary  apparatus,  and  exhibiting  in  operation  all  the  processes  of 
modern  foundry  practice.  An  advisory  committee  consisting  of  many  of  the 
prominent  foundry  interests  in  the  country  has  been  appointed  to  organize  the 
work,  and  of  this  committee  President  Engler  is  a  member.  The  Worcester 
Polytechnic  Institute  has  been  invited  to  prepare  complete  plans  for  the  build- 
ing, having  in  mind  special  reference  to  ideal  conditions  as  to  light,  heat, 
ventilation  and  sanitation,  and  to  a  maximum  of  economy  and  efficiency  by 
convenience  of  arrangement  and  use  of  the  best  modern  devices  in  machinery 
and  methods.  Besides  furnishing  space  for  all  ordinary  operations  in  iron, 
brass,  aluminum,  steel  and  lead,  the  building  is  to  provide  accommodations 
for  a  chemical  laboratory,  an  exhibition  room,  a  library  and  reading  room, 
toilet  room  and  shower  baths.  This  foundry  exhibit  is  designed  to  be  pri- 
marily educational  in  its  character,  and  during  the  entire  time  of  operation 
at  St.  Louis  it  will  be  under  the  direction  and  charge  of  the  Institute.  The 
invitation  to  design  the  building  comes  as  a  result  of  the  erection,  a  little  over 
a  year  ago,  of  the  new  foundry  building  at  the  Institute  which  is  acknowledged 
by  all  to  be  one  of  the  very  best  and  most  complete  plants  of  its  kind  in  the 
United  States. 


Xtrabe  Botes. 


THE  CUTLER-HAMMER  MFG.  COMPANY'  has  issued  a  neat  blotter  about 
automatic   field   regulators  on   which   an   illustration   of  the   instrument   appears. 

LARGE  EXHAUST  HEADS.— The  Burt  Mfg.  Co.,  Akron,  Ohio,  recently 
shipped  two  15-inch,  and  one  12-inch  Burt  exhaust  heads  to  the  American  Steel 
&   Wire  Co.,   Worcester,  Mass. 

THE  FERRACUTE  MACHINE  COMPANY,  Bridgeton,  N.  J.,  write  us,  we 
regret  to  state,  that  on  Sunday,  September  27,  their  building  and  the  contents 
were  completely  destroyed  by  fire. 

PAYOT,  UPHAM  &  COMPANY  announce  the  removal  of  their  estab- 
lishment in  San  F'rancisco  to  their  own  new  building  opposite  their  former 
quarters   at    Pine   and   Battery    Streets. 

THE  EMPIRE  ELECTRIC  SUPPLY  COMPANY,  57  W.  Jackson  Blvd., 
Chicago,  is  handling  a  full  line  of  electric  light,  telephone  and  gas  engine 
supplies,  such  as  magnetos,  spark  coils,  jump-spark  coils,  batteries,  etc. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY  announces  the 
removal  of  its  San  Francisco  office,  Oct.  i,  from  the  Mills  Building,  to  more 
commodious  quarters  in  the  Crossley  Building,  at  Mission  and  New  Montgom- 
ery Streets. 

"FEMCO"  REFLECTOR  LAMP.— In  a  handsome  circular  just  issued,  the 
I'ranklin  Electric  Mfg.  Company,  of  Hartford,  Conn.,  points  out  the  advantages 
of  the  "Femco"  reflector  lamp,  which  are  illustrated  by  a  curve  showing  the 
excellent  distribution   of   light   its  use   assures. 

THE  STANLEY  ELECTRIC  MFG.  COMPANY,  of  Pittsfield,  Mass.,  an- 
nounces the  opening  of  two  new  sales  offices,  one  at  Cincinnati  with  head- 
quarters in  the  Perin  Building,  in  charge  of  Mr.  O.  H.  P.  Fant  and  the  other 
in  the  Century  Building,  St.  Louis,  Mo.,  in  charge  of  Mr.   F.  Johnson. 

IRON-ARMORED  CONDUIT.— The  second  edition  of  Bulletin  No.  411  of 
the  Sprague  Electric  Company  comprises  48  pages,  and  its  numerous  illustra- 
tions render  the  publication  a  complete  pictorial  epitome  of  the  art  which  it 
covers.  A  useful  section  is  one  illustrating  all  kinds  of  tools  used  in  install- 
ing conduit. 

CHANGE  OF  ADDRESS. — The  Chasc-Shawmut  Company  announces  that 
it  has  purchased  and  equipped  a  new  factory  at  Newburyport,  Mass.,  at  which 
place  its  main  office  will  also  be  located  on  and  after  October  19.  In  the  new 
quarters  the  company  will  have  increased  facilities  to  insure  the  prompt  filling 
and  shipment  of  orders. 

UNITED  TELPHERAGE  COMPANY,  20  Broad  Street,  New  York  City,  has 
issued  Bulletin  Nos.  39  and  40,  the  former  devoted  to  the  electrical  handling 
of  miscellaneous  freight,  by  telpher,  at  railroad  stations,  wharves,  etc.,  and  the 
latter  to  the  handling  of  coal,  ashes,  etc.,  by  the  same  appliance.  Some  very 
interesting  data  are  given  on  both  subjects. 

THE  ROYSE-BATTY  ELECTRIC  COMPANY  has  incorporated  at  In- 
dianapolis, Ind.,  with  a  capital  stock  of  $10,000.  The  company  will  engage  in 
the  manufacture,  sale  and  installation  of  electrical  machinery,  apparatus  and 
appliances.  The  principal  office  will  be  at  26  West  Maryland  Street.  Walter 
A.   Royse  is  president  and  J.   W.   Batty,  secretary. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  has  added  two  new 
catalogues  to  its  list.  The  No.  19  is  a  telephone  catalogue  most  complete  in 
everything  pertaining  to  telephone  work.  No.  20  lists  the  complete  general 
line  of  electrical  supplies,  electric  light,  street  railway,  construction,  etc.  An 
up-to-date  price   list  accompanies  each   catalogue. 


IMPERIAL  INCANDESCENT  LA.MPS.— The  Bryan-Marsh  Company  has 
issued  a  circular  calling  attention  to  the  merits  of  the  new  Imperial  lamp,  a 
valuable  property  of  which  is  that  it  maintains  its  candle-power  to  the  end  of 
its  useful  life,  when  the  filament  burns  out— the  "smashing  point"  being 
thus  automatically  indicated  and  the   lamp   "smashed." 

WIRELESS  TELEGRAPHY.— The  Thos.  E.  Clark  Wireless  Tel.  &  Tel. 
Company,  of  Detroit,  Mich.,  has  just  issued  Bulletin  No.  9,  giving  data  and 
facts  relative  to  its  apparatus.  It  also  includes  an  article  by  Mr.  Clark 
discussing  the  subject  with  the  aid  of  diagrams  The  apparatus  is  also  shown 
in  detail  with  cuts.  Copies  of  this  pamphlet  can  be  obtained  from  the  com- 
pany  on   application. 

THE  U.  T.  HUNGERFOKD  BRASS  &  COPPER  COMPANY,  New  York, 
IS  sending  out  a  very  handsome  catalogue  of  its  different  lines  of  brass  and 
copper  goods.  The  catalogue  is  one  of  the  most  complete  we  have  recently 
received  and  is  indexed  in  such  a  manner  that  anything  in  the  brass  and  copper 
line  can  readily  be  looked  up.  In  this  catalogue  is  also  to  be  found  tables  of 
weights  and  measures  and  a  special  telegraphic  code.  Altogether  it  is  a  very 
useful    publication. 

ELECTRIC  HEATING  AT  MACY'S.- One  whole  window  at  Macy's  big 
store  on  Thirty-Fourth  Street,  New  York  City,  is  devoted  to  electric  heating 
apparatus  and  has  a  large  sign  to  that  effect.  The  appliances  shown  are  those 
of  the  Prometheus  Electric  Company.  In  the  basement  of  the  store  is  also  a 
display  of  domestic  aluminum  utensils,  and  these  are  used  in  connection  with 
the  Prometheus  goods,  which  thus  enjoy  a  double  demonstration  of  their  value 
and   utility. 

RURAL  TELEPHONY.- The  North  Electric  Company,  Cleveland,  Ohio, 
has  sent  out  through  its  advertising  department  a  most  tasteful  and  inter- 
esting pamphlet  entitled  "The  Rural  Telephone."  It  deals  with  a  field  of 
telephone  work  in  which  the  North  Company  has  been  conspicuously  a  pioneer 
with  a  lot  of  good  work  to  its  credit:  and  to  some  extent  this  brochure  reveals 
how  the  success  was  achieved,  by  enterprising  methods,  creditable  apparatus 
and  the  satisfaction  of  a  large  number  of  persons  to  whom  it  would  have 
been  disastrous  to  entrust  apparatus  that  was  not  able  to  stand  much  wear 
and  tear  and  unintentional  but  serious  hard  usage. 

BELT  CON\EYORS.— The  Link-Belt  Engineering  Company,  Nicetown, 
Philadelphia,  Pa.,  has  recently  brought  out  a  new  pamphlet  describing  its  shal- 
low trough  belt  coal  and  coke  conveyors.  This  company  has  given  careful  and 
extensive  study  to  this  subject  and  has  determined  by  actual  experiments  how 
belts  for  this  class  of  work  should  be  made,  and  of  what  material,  to  give  the 
longest  life  and  best  results.  The  publication  contains  several  half-tone  vie»-s 
of  plants  in  which  these  belt  conveyors  have  been  installed,  and  a  table  enu- 
merates some  of  the  more  recent  installations,  the  size  and  the  class  of  material 
handled.  All  those  interested  in  the  transportation  of  materials  about  a  fac- 
tory or  works  will  find  in  this  pamphlet  information  of  value  and  interest. 

AUTOMATIC  TELEPHONY.— The  Automatic  Electric  Company,  of  Chi- 
cago, has  just  issued  a  very  interesting  and  striking  pamphlet  devoted  to  its 
telephone  system,  its  exchanges,  its  offices,  its  factory,  and  its  apparatus  and 
the  processes  of  manufacture.  An  exterior  view  is  shown  of  the  new  factory, 
corner  of  Morgan  and  Van  Buren  Streets,  Chicago,  and  this  is  supplemented 
by  a  variety  of  interior  views  showing  the  automatic  system  in  all  its  details 
of  construction  and  assemblage.  Views  are  also  given  of  the  exchange  at 
Dayton,  Ohio,  and  of  other  work.  The  company  is  already  employing  800 
hands  in  its  factory  and  has  a  paid-up  capital  of  $3,000,000  with  no  debts. 
Its  system  has  lately  been  adopted  for  a  number  of  large  independent  ex- 
changes. 

THE  EUREKA  ELECTRIC  COMPANY,  at  its  new  factory,  which  is  now 
running  in  full  force,  at  Genoa,  111.,  is  manufacturing  telephone  receivers  of 
bipolar  type  in  various  styles  at  the  rate  of  one  thousand  a  day.  The  Eureka 
Company  claims  this  to  be  the  largest  output  of  telephone  receivers  of  any 
factory  in  the  world.  It  is  quoting  very  interesting  prices,  owing  to  its  large 
output  of  these  goods  which  are  illustrated  in  its  catalogue  No.  23.  Its  new 
full  bulletins,  two.  No.  26,  illustrate  its  large  line  of  switchboard  apparatus, 
central  energy  switchboards,  line  equipments,  etc.,  together  with  the  regular 
line  of  switchboard  apparatus.  Bulletin  No.  27  illustrates  its  new  devices  and 
telephone  apparatus  not  shown  in  No.  23  catalogue.  It  will  be  pleased  to  send 
this  printed   matter   to   concerns   interested,   upon   application. 

"HELLO,  CENTRAL!"— That  hazy  "Central"— the  place  so  long  heard, 
but  so  seldom  seen  is  not  a  modern  Babel,  delivered  over  to  jarring  voices 
ringing  bells,  and  general  pandemonium.  "Behind  the  Scenes  at  Central."  the 
title  of  a  lively  article  in  the  October  Bookiovers  Magazine,  describes  minutely 
the  wonderful  and  vastly  expensive  system  now  prevailing  in  a  first-rate  tele- 
phone exchange,  with  numerous  photographic  illustrations  from  actual  scenes. 
Every  step  in  the  process  is  made  clear,  as  well  as  the  severe  training  which 
"the  telephone  girl"  undergoes  to  fit  her  for  swift  and  almost  automatic 
action,  and  the  opportunities  given  her  for  rest  and  recreation.  The  reader 
of  this  article  is  likely  to  have  a  much  clearer  and  more  sympathetic  appre- 
ciation  of  the  cost  and  effort  expended  in  giving  good  telephone  service. 

STROM  BERG-CARLSON  LITERATURE.-Tlie  Stromberg-Carlson  Tele- 
phone  Mfg.  Company,  of  Chicago,  has  iust  issued  its  bulletins  Nos.  6  and  7. 
They  are  excellent  trade  literature,  full  of  interesting  and  valuable  data,  and  a 
number  of  good  features  have  been  introduced  in  the  preparation  of  the  bul- 
letins. The  loose  leaf  scheme  has  been  adopted,  with  back  pegging,  so  that 
each  sheet  stands  alone  and  is  detachable.  Opposite  each  half-tone  view  of 
a  telephone  cabinet  is  shown  a  corresponding  detail  sectional  drawing  of  it, 
adding  greatly  to  a  clear  understanding  of  the  subject.  At  the  back  of  the 
book  is  a  summary  sheet  which  will  be  of  great  assistance  to  the  purchaser  in 
determining  what  he  wants  while  enabling  the  manufacturer  to  make  a  price 
quickly.  In  No.  7  bulletin  the  jacks  and  keys  relating  to  the  generator  call 
switchboard  have  been  coded,  which  is  a  useful  aid  to  the  purchaser  and  net 
prices  are  also  quoted  on  switchboard  parts,  which  also  appears  to  be  quite  a 
novelty. 
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UMIKI)  Sr.MKS  r.MlCMS   I.SSUI.I)  SKriKMIlKk   .y.   lyuj. 
(Coniliicted  by   Win.    A.    Kuaciiliaiim,    I'ntcnl    Attorney,    140    Nuiau   St.,    N.    Y.] 

730.81''.  fONTAlT  SUM)  AM>  IIXI.VC  lOK  ttSK  WITH  SURFACE 
CDNTAlT  SYSTK.MS  Ol'  II.Kl  TKIC  IKACTION;  llciijnmiii  II.  Ur- 
ilcll,  LuiuUm,  KiikIhikI-  Api*.  Iilnl  Muy  1  j,  tvuj.  A  ei>iit:ii't  kIiiiI  nf  in;i|{- 
iirtic  inalrtial  hiiviiiK  u  itiovatilr  Muck  iit  itn  luwrr  cn<l  \\'liich  in  attiaclrd 
luwurd  till*  conductor  to  iiiakr  rlrctrical  contact  tlirrcwitli  wlirii  a  ntai^nct 
carricti   tiy    tlir  car   is  prrscntrd    to   the   Hiiid. 

7j9,8io.  KI.IX  TRIC  TRAMWAY  (IR  RAILWAY  RAIL;  Henry  M.  Biawood 
and  Horace  Itiuwood.  Wolvrr)iain|>ton.  t*'niiland.  App.  filed  April  14, 
1003.  The  tread  is  a  separate  piece  from  the  web  of  the  rail  and  a  liondiiiK 
pfnte    i»    inserted    between    the    two   parts    at    the   joints    of    the    rail    lengths. 

739.8.5.  I'ROl  KSS  OT  TRKATI.Vf.  ANIMAL  HIDES  UR  SKI.NS;  George  U. 
Burton.   Boston,  Mass.     -Xpp.  filed  Nov.  8,    i8gK.      (See  pa^e  608.) 

739,845.  ILLUMINATED  SKIN;  Samuel  Evans.  Oakpark.  111.  App.  filed 
April  JT,  looj.  .\  cylinder  carryinK  rows  of  lamps  is  rotateil  while  a 
switch  succesiiively  cuts  the  r«>ws  of  hiiiips  into  circuit  as  they  ,'ire  pre- 
sented   at    the    front   of   the    sign. 

739.8}3  CONDUIT  SECTION  FOR  MANHOLE  TERMINALS;  Guy  M. 
Oiest,  Cincinnati.  Ohio.  -App.  filed  July  12,  190J.  ,\  special  construction  of 
tlaring  mouth    for   the  terminal  of  the  conduit. 

739.8,<;8.  DOUBLE  WALL  BLOCK;  Georife  E.  llaKerman.  Chelmsford,  Mass. 
App.  tiled  May  11.  IQOJ.  \  short  verttcial  rod  securely  fixed  in  a  bracket 
nnil  having  an  insulatt>r  knob  at  each  end,  to  which  the  two  wires  of  a  cir- 
cuit aiT   secured. 

739.9JO  and  7.}Q.g.M.  APPARATUS  FOR  TREATING  GASES;  Harry  Paul 
ing.   BranJau.  Austria-Hungary.     App.   filed   .-Vpril    2,   i()02.     (Sec   page  608.) 

739.947.  CIRCUIT  BREAKER;  Emniett  W.  Stull.  Johnstown.  Pa.  App.  filed 
Jan.  J,  1902.  A  resetting  magnet  and  its  armature  have  co-operating  por- 
tions which  arc  substantially  in  contact  with  each  other  when  the  magnet 
is  ilead,  but  which  separate  to  introduce  the  resistance  of  an  air  gap  into 
the   magnet  circuit   as  the  armature  closes. 

739.967.  MAXIMUM  OR  INDICATING  METER;  James  Wohl.  Brooklyn, 
and  Egisto  L'.  (liovannoni,  .New  York,  N.  \*.  App.  filetl  Dec.  12,  1902. 
Two  parallel  detlecting  thermostats  acting  uniformly  under  variations  of 
atmospheric    temperature:   one   of   them  having    means    for   applying  a   meas- 


739,967. — Ma.ximum  or  Indicating  Meter. 

urable  quantity  of  heat  thereto  and  means  for  measuring  the  resulting  rel- 
ative deflection. 

739.973.  ELECTRIC  LIGHT  MOUNTING;  Samuel  H.  Anderson,  Los  An- 
geles, Cal.  App.  filed  Feb.  12,  1902.  A  spring  clamping  arrangeipent  for 
fixing  an  arc  lamp  to  a  ceiling  and  at  the  same  time  making  the  electrical 
connection. 

739,977.  ELECTRIC  ARC  LAMP;  Andre  Blondel,  Paris,  France.  App.  filed 
March  26,  1902.  In  a  lamp  in  which  light-producing  salts  are  introduced 
between  the  electrodes,  an  inverted  pan  is  arranged  above  the  arcs  for 
the  reception  and  condensation  of  the  mineral  vapors  arising  from  the  arc. 

740,005.  IXSUL.\TOR  BR.ACKET;  James  F.  Gilliland,  Adrian.  Mich.  App. 
filed  Dec.  11,  1902.  The  bracket  has  a  longitudinal  groove  in  its  attaching 
face,  which  permits  water  to  pass  freely  through,  whether  the  bracket  be 
fixed  to  a  flat  or  curved  surface. 

740,034.  STORAGE  BATTERY;  Job  Thomas  Niblett,  Greenwich,  London, 
England.     App.   filed  Aug.  8,   1902.      (See  page  608.) 

740.037.  TROLLEY';  Jacob  M.  Olinger,  Vienna  Crossroads,  Ohio.  .'\pp.  filed 
Aug.   I,  1903.     Details. 

740.038.  ELECTRIC  CLOCK;  William  E.  Palmer,  Tonbridge,  England.  App. 
filed   Nov.   24,    1902.     Details. 

740,062.  ELECTRIC  IGNITION  DEVICE  FOR  GAS  BURNERS;  Henri  De 
Thiersant,  London,   England.     App.  filed  Oct.    10,    1902.      Details. 

740.074.  MULTIPLE  CONTROL  SYSTEM  FOR  RAILWAY  VEHICLES 
OR  TR.MNS;  Louis  M.  Aspinwall.  Wilkinsburg,  Pa.  App.  filed  Feb.  6, 
1903.  The  invention  relates  to  electro-pneumatic  controlling  systems,  the 
main  object  being  to  provide  improved  means  for  insuring  automatic  step 
by  step  operation  of  each  controller. 

740,077.  NON-REFILL.JlBLE  L.'\MP;  Frederick  W.  Bartlett,  New  York.  N.  Y. 
App  filed  June  21,  1902.  .\n  incandescent  lamp  provided  with  disruption 
means  applied  after  the  initial  installation  of  the  filament  to  prevent  another 
installation  of  a  filament. 

740  loi.  METHOD  OF  OPER.\TING  ELECTRIC  MOTORS;  William  A. 
'Dick,  Wilkinsburg,  Pa.  App.  filed  Dec.  29.  1902.  Operating  a  motor  at 
variable  speed  from  circuits  of  different  voltages  by  supplying  a  low  volt- 
age to  the  armature  and  to  a  portion  of  the  field  winding  for  low  speed, 
then  introducing  resistance  into  the   field  circuit,  then  cutting  out  the   re- 


•iiitancc  and  nupplying  u  liiglier  voltnge  to  the  armature  uml  In  all  the  field 
coiU  in  •rrici  and  finally  introducing  reritlancr   into  the  lield  circuit. 

740.io«.  TROLLEY  RE.STORING  DEVICE;  Charlei  W.  Uowling.  Newark, 
Otiio,     Api>.  filed  Jan.  31,  1903.     Detaila. 

740,IJ5-  ELi;(  TRIC  HEAIER;  Jo«:r  II.  Hallberg,  New  York,  N.  Y.  App. 
filed  Nov.  K.  lyoj.  Mriallic  concentric  cylinder!  through  which  water  cir- 
culates,  have   -lecomlary  ciirrenl»   induced   therein    from   a   primary    winding, 

740,131^.  .METHliD  OF  PRODUCING  INSULATED  ELECTRIC  CONDUCT- 
nv.  I'hiladelphia,  i'.-i.  Aiip.  filed  May  9,  1902.  The 
d    with    an    adheaivc    aubatancc    containing    flocculcnt 


0,131. 
ORS 


<S;  John  A.  Heanv 
conductor  ia  coveretl 
aabeatoa. 


740,1^2.      ELECTRIC 
tiled  Jan.   7,   190.1. 


ARC    LAMP 
Detaila. 


740,144.       TROLLEY    POLE;    Phineaa    F, 

Aug.     23,     I902. 

the   wheel   leaves   the   wire 


John    A.    Heaiiy,    I'hiladelphia,    Pa.      App. 
Ohio.      App.    filed 


King,    Cleveland, 
The  trolley   pole   is  lockecT  at  an   inclined  position   in  case 


740,166.  ELECTRIC  HOIST;  Martin  B.  .McLaughlin.  Maiden,  Mass.  App. 
filed  March  29,  1902.  The  motor  armature  is  contained  in  the  drum  of  the 
hoist,  the  latter  serving  .-is  the  field  magnet  core  and  the  invention  being 
concerned  particularly  with  the  maiiiier  of  carrying  the  conductors  througp 
the  bearings  to   the  armature. 

740,171.  CONTINUOUS  AND  PULSATORY  CURRENT  ELECTRIC  MO- 
TOR; Che.s-ler  M.  Palmer,  Fond  Du  Lac,  Wis.  A()p.  filed  Sept.  i:^,  1901. 
A  field  inagnet  provided  with  two  coils  of  the  same  magnetic  airection  and 
a  source  of  continuous  current  connected  with  one  coil  and  with  intermit- 
tent current  connected   with  the  other. 

740.173.  VOLTAGE  REGULATING  APPARATUS;  John  S.  Peck,  Pittsburg, 
and  Harve  R.  Stuart,  Wilkinsburg,  Pa.  App.  filed  Oct.  13,  1902.  An  ap- 
paratus for  raising  and  lowering  the  voltages'  of  alternating  current  cir- 
cuits where  the  currents  or  voltages  arc  so  high  that  they  cannot  be  safely 
handled   by   the   regulators  ordinarily   cmployea  in   such   service. 

740.174.  MEANS  FOR  VARYING  THE  VOLTAGE  RATIO  OF  TRANS- 
l-'tJRMERS;  John  S.  Peck,  Pittsburg,  Pa.  App.  filed  Feb.  28,  1903.  A 
transformer  having  a  number  of  corresponding  portions  of  one  of  its  wind- 
ings provided  with  interconnected  leads,  in  combination  with  a  switch 
connected  to  the  leads  for  symmetrically  varying  the  voltage  ratio  of  the 
transformer. 

740.175.  RHEOSTAT;  Thomas  S.  Perkins,  Wilkinsburg,  Pa.  App.  filed  Nov. 
13,  1902.  A  resistance  structure  comprising  a  set  of  grids  of  zi^  zag  forma- 
tion each  of  which  has  end  limbs  of  relatively  large  cross  section  and  ter- 
minating in  bosses  having  plain  surfaces  perpendicular  to  the  planes  of  the 
grids    for   connection    purposes. 

740,205.  TROLLEY  WIRE  CROSSING;  Oliver  Vanorman,  Los  Angeles,  Cal. 
App.  filed  June  2,  1903.  Two  members  pivoted  together  each  having  op- 
positely disposed  arms  which  are  provided  with  channels  for  the  reception 
of  the   feed  wires. 

740,240.  ELECTRIC  HEATER  FOR  LIQUIDS;  Fernan  O.  Conill,  Roxbury, 
Mass.  App.  filed  April  9,  1903.  A  cylinder  containing  a  core  around  which 
a  heating  resistance  is  wound,  the  structure  being  attached  to  a  handle  and 
intended  to  be  thrust  into  a  body  of  liquid  to  heat  the   same. 

740,248.  MEANS  FOR  LOCKING  INCANDESCENT  LIGHT  BULBS;  Chas. 
W.  Dabb,  and  Chester  E.  Macduffee,  New  York,  N.  Y.  App.  filed  Feb. 
19,  1903.  A  key-operated  lock  is  used  to  secure  the  base  of  the  lamp  in 
the  socket. 

740,254.  TLIERMOSTAT;  Leonard  H.  Des  Isles,  Cambridge,  Mass.  App.  filed 
Jan.    19,    1901.      Details. 

740.260,  LEAD-IN  WIRE  FOR  ELECTRIC  LAMPS;  John  C.  Entriken  and 
William  S.  Everett,  Malvern,  Pa.  App.  filed  Aug.  21,  1903.  A  platinum 
coated  Icadingin  wire  is  used  in  place  of  the  solid  platinum  wire  and  the 
ends  of  the  coated  wire  are  sealed  to  prevent  air  from  passing  along  the 
wire  into  the  exhausted   bulb. 

740.261.  ELECTRIC  SIGNAL;  Howard  A.  Fessendcn,  Detroit,  Mich.  App. 
filed  May  6,  1902.  Combined  transmitting  and  receiving  instruments  at 
each  station  so  constructed  that  the  operation  of  the  key  at  one  station 
will  indicate  the  signal  adjacent  to  the  corresponding  keys  at  another  sta- 
tion, while  the  operation  of  the  latter  key  will  indicate  the  return  signal 
adjacent  to  the  first  operated  key. 

740,272.     TROLLEY  POLE  CONTROLLER;  Charles  Harter,  South  Pasadena, 

(;al.     App.  filed  July  9,  1903.     Pneumatic  cylinders  are  arranged  to  control 

the  movements  of  the  trolley  pole. 
740,284.     EQUALIZING  ELECTRIC  COUPLING;  Joseph  Klopfenstein,  Paris, 

France.     App.    filed  Aug.    9,    1902.      A   system   whereby   low   voltage  lamps 

can  be  used  with  economy  on  high  voltage  circuits. 

740.312.  SIGNALING  MECHANISM;  John  L.  Ricketts.  Philadelphia,  Fa. 
App.  filed  .Aug.  21,  1902.     Details  of  a  railway  signaling  system. 

740.313.  TROLLEY'  CATCHER;  Charles  B.  Robertson,  Ottumwa,  Iowa.  App. 
filed  Dec.  13,  1902.  Details  of  a  pawl  and  ratchet  and  spring  drum  re- 
triever. 

740.314.  INSULATOR:  Charles  B.  Robertson  and  John  J.  Robertson,  Ottumwa, 
la.  .App.  filed  Jan.  12,  1903.  The  head  of  the  insulator  is  formed  with 
angular  slots  for   locking  the   wire   in  plate. 

740,326.  CABLE  HANGER;  Justus  J.  Smith,  New  York,  N.  Y.  App.  filed 
Feb.  4,  1903.     Details. 

740.357.  CIRCUIT  CONTROLLER  FOR  ELECTRIC  FLASH  SIGNS;  Joseph 
H.  Eastman  and  George  L.  Weaver,  Boston,  Mass.  App.  filed  Jan.  8, 
1903.  A  resilient  connection  is  employed  between  the  fixed  and  moving 
parts  of  the  controller  in  order  that  the  connection  in  each  section  of  the 
controller  may  endure  beyond  the  time  corresponding  to  the  actual  position 
of  the  moving  part  and  the  transition  to  the  next  connection  be  made 
abruptly. 

740.358.  ELECTRICAL  CONTACT  CLAMP:  Frederick  J.  Esmond,  Vancou- 
ver,  Canada.      App.   filed  July    10,    1902.      Details. 

740.359.  METHOD  OF  ELECTRODEPOSITING  METALS;  Charles  R. 
Fletcher,  Boston,  Mass.     App.  filed  May  28.    1900.      (See  page  608.) 

740,369.  SWITCHING  MECHANISM  FOR  DOUBLE  FILAMENT  ELEC- 
TRIC LAMPS:  John  McCullough,  .Newark,  N.  J.  App.  filed  Dec.  10,  1902. 
The  lamp  base  is  connected  with  the  socket  by  a  bayonet  joint  of  such  char- 
acter that  the  rotation  of  the  lamp  to  switch  the  filaments  into  and  out  ot 
circuit  does  not  separate  the  joint. 

740,379.  ELECTRIC  FURNACE  FOR  THE  MANUFACTURE  OF  FIL.A- 
MENTS;  William  L.  Voelker,  Erie,  Pa.  App.  filed  March  15.  1902.  The 
filament  is  passed  through  the  furnace  in  a  plane  slightly  eccentric  to  that 
of  the  electrodes,  provision  being  made  for  deflecting  the  arc  into  the  patb 
of  the  filament. 
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The  Gas  Engine  at  the  St.  Louis  Exposition. 

What  promises  to  be  one  of  the  most  interesting  and  importani 
features  of  the  St.  Louis  Exposition  is  the  section  that  will  be  de- 
voted to  gas  engines  and  gas  engine  producers.  European  manu- 
facturers appear  to  have  arrived  at  the  conclusion  that  this  country 
affords  an  excellent  field  for  this  class  of  prime-mover,  and  at  least 
two  of  the  leading  makers  have  taken  large  space  for  exhibits.  One 
of  these  is  the  celebrated  Cockerill  Company,  of  Seraing,  Belgium, 
which  will  exhibit  a  3,000-hp  engine  of  the  type  utilizing  blast 
furnace  gas.  A  600-hp  gas  engine  of  this  type  exhibited  by  the  Cock- 
erill Company  at  Paris  in  1900  was  generally  considered  one  of  the 
"clous"  of  that  exposition.  Another  is  the  well-known  Borsig 
Company,  of  Tegel,  Germany,  which  will  show  a  1,500-hp  Oechel- 
hauser  engine  operated  from  a  Pintsch  gas  producer  plant  of  2,400-hp 
capacity.  In  addition  to  this  producer  plant  will  be  one  from  Eng- 
land of  3,000-hp  capacity  and  a  Wood  American  plant  of  2,000-hp 
capacity.  In  Europe  the  gas  engine  for  some  time  has  occupied  the 
place  before  the  engineering  public  that  the  steam  turbine  has  lately 
assumed  in  this  country,  and  the  faith  in  its  future  is  indicated  by 
the  great  expense  which  manufacturers  there  are  willing  to  incur 
in  seeking  publicity  for  its  merits.  In  view  of  this  situation  we 
hope  that  American,  gas  engine  and  gas  producer  manufacturers 
will  not  allow  themselves  to  be  left  in  the  background  at  St.  Louis. 


High-Speed  Sensations. 

At  the  beginning  of  the  last  century,  the  Royal  College  of  Bavarian 
Physicians  sought  to  forbid  steam  railway  travel,  because  it  would 
induce  delirium  furiosum  among  the  passengers  and  drive  the  spec- 
tators crazy;  while  an  English  quarterly  said  that  it  would  as  soon 
expect  the  people  to  suffer  themselves  to  be  tied  to  one  of  Congreve's 
rockets  as  to  trust  themselves  to  the  mercy  of  a  locomotive  going  at 
the  prodigious  rate  of  twelve  miles  an  hour.  This  is  about  the  tenor 
of  some  of  the  remarks  we  see  and  hear  in  respect  to  the  Berlin- 
Zossen  electric  train  running  at  the  rate  of  over  125  miles  an  hour; 
and  we  begin  to  wonder  just  what  is  the  speed  that  ought  to  provoke 
mental  and  physical  difficulties  on  the  part  of  the  passenger  and  the 
spectator.  We  fancy  there  is  a  good  deal  of  relativity  about  it,  and 
some  subjectivity.  If  people  expect  to  enjoy  weird  and  curious 
sensations  because  they  are  traveling  at  an  unusual  rate,  those  are 
the  very  sensations  they  are  likely  to  get;  but  if  speed  is  steadily 
increased  by  a  vehicle  without  the  passenger  being  aware  of  the  fact, 
a  gain  of  twenty  or  even  forty  miles  an  hour  will  not  make  much 
perceptible  difference  to  him,  provided  the  run  is  straight  and  the 
roadbed  is  good. 


In  tlie  reports  coming  from  Germany,  we  note  this  tense  expectancy 
and  hence  it  is  no  surprise  to  hear  that  the  speed  at  Zossen  "confused 
the  senses  and  produced  a  sensation  that  was  unlike  any  that  even 
the  imagination  had  pictured.  Had  it  not  been  for  the  steel  edged- 
like  spirals  of  air  that  shot  through  every  crack  and  crevice,  scorch- 
ing and  burning  and  even  seeming  to  pierce  the  flesh,  we  might  have 
been  detached  objects  forced  through  space  at  lightning  speed."  Then, 
too,  the  landscape  got  blurred,  with  "a  peculiar  effect  on  the  eyes, 
seeming  to  catch  hold  of  them  and  drag  them  backward,"  which  is 
very  interesting;  but  this  keen  and  sensitive  observer  rather  gives 
himself  away  by  remarking  that  the  passengers,  after  squirming  at  an 
annihilation  of  distance  past  comprehension,  "asked  themselves  why 
it  might  not  have  been  225  miles  an  hour  just  as  well."  Exactly; 
and  we  venture  to  believe  that  when  the  great  electric  railroad  pvs- 
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trms  of  the  future  nettle  down  to  ihcir  2ou-niileB-aii-hour  stride, 
or  whatever  the  speed  may  be  at  which  the  vehicles  will  hold  together, 
the  passengers  will  take  it  very  complacently  and  wonder  how  wc 
antediluvians  endured  anything  less. 


The  Electrolysis  of  Water  Vapor. 

A  paper  on  this  subject  was  read  by  Mr.  l*'.  A.  Lidbury,  at  the 
rei'i-nt  convention  of  the  American  F.leclrochcmical  Society,  which 
tends  to  show  that  electrolysis  in  gases  may  be  a  more  complex 
l>rocess  than  electrolysis  in  liquids,  so  far  as  relates  to  the  quantities 
of  matter  decomposi-d  The  conclusion  is  drawn  that  in  the  partial 
decomposition  of  w.iicr  vapor  by  electric  discharges,  the  hydrogen 
and  oxygen  liberalcd  tend  to  separate  and  to  take  up  different  posi- 
tions in  the  tube,  the  hydrogen  collecting  at  both  anode  and  cathode, 
and  the  oxygen  in  the  middle  of  the  tube.  This  result  is  so  anoma- 
lous by  comparison  with  the  action  that  takes  place  when  discharges 
pass  through  water,  instead  of  water  vapor,  that  further  experimental 
research  should  be  directed  to  this  matter.  At  first  sight  the  result 
seems  very  improbable.  In  dealing  with  water  vapor  subjected  to 
electric  spark  discharges,  it  has  to  be  remembered  that  the  heat  of 
the  discharge  may  be  capable  of  decomposing  the  vapor  into  its 
constituent  gases,  and  that  complex  results  may  occur  when  thermal 
dissociation  is  superposed  upon  electrolytic  dissociation. 


Electrical  Supply  for  St.  Louis. 

There  is  no  more  disheartening  and  thankless  task  than  taking 
in  hand  the  aggregated  blunders  of  past  years  and  trying  to  rectify 
them  into  a  homogeneous  whole.  The  report  which  we  publish  else- 
where of  the  electrical  situation  in  St.  Louis  is  typical  of  the  condi- 
tions found  in  many  large  cities,  and  discouraging  as  the  combination 
might  look  at  first  sight,  it  will  doubtless  be  worked  into  satisfactory 
shape  in  the  end.  We  never  look  at  such  a  situation  without  de- 
voutly wishing  that  some  extraneous  potency  might,  without  causing 
loss  of  life,  or  of  other  property,  step  in  and  wipe  out  of  existence 
all  the  existing  systems,  leaving  nothing  but  the  task  of  reconstruc- 
tion. Such  a  catastrophe  would  save  money  in  the  long  run  and 
would  give  a  chance  at  last  for  the  lighting  of  a  large  city  to  be 
arranged  without  damaging  compromises.  As  the  case  now  stands, 
St.  Louis  has  a  fairly  good,  but  terribly  heterogeneous  group  of 
systems  which  have  wisely  been  united.  Competition  in  the  electrical 
supply  of  large  cities  is  nearly  always  a  cut-throat  sort  of  business, 
when  it  really  exists  far  from  likely  to  result  in  the  best  of  service 
and  quite  certain  to  injure  the  business  by  encouraging  shifty  rates. 
By  gathering  all  the  supply  companies  into  one  it  will  be  possible 
to  set  and  maintain  fixed  and  equitable  rates,  probably  lower  than 
the  average  rates  are  now,  and  by  economies  in  production  and  dis- 
tribution to  bring  even  from  lowered  rates  a  better  return  on  the 
capital  invested  than  is  now  obtainable. 


The  engineering  of  such  a  proposition  is  always  fraught  with  diffi- 
culties, and  particularly  where  the  component  factors  operate  on 
different  systems  and  at  different  voltages,  as  is  generally  the  case. 
The  main  existing  networks  are  single-phase,  three-wire,  with  no 
and  220  volts  in  the  secondaries,  and  a  direct-current,  three-wire 
network  at  235  and  470  volts.  There  are  also  soo-volt,  direct-current 
motor  circuits,  series  direct-current  arc  lights,  and  a  miscellaneous 
lot  of  isolated  plants  waiting  to  be  taken  on.  Out  of  this  chaos  some 
sort  of  organization  must  be  brought.  A  new  power  house  is  under 
construction,  to  be  equipped  with  large  three-phase  generators,  the 
current  from  which  will  be  distributed  at  6,600  volts  and  used  as  may 
seem  expedient.  The  engineers  follow  the  practice  of  the  day  in 
adopting  the  2S-cycles,  thereby  crippling  their  power  of  utilizing  the 
big  generators  directly;  but  they  are  at  least  in  the  fashion,  and  if 
five  years  from  now  there  has  to  be  a  change,  why  the  same  old 
"necessary  improvement"  plea  will  probably  again  meet  the  emer- 
gency. 


The   Inilknaiional    Electrical    Congress  01    IH04   at  St 
l.ouis. 

The  International  i-.lcctrical  Congress  of  St.  l.uuis  is  now  dcfniitely 
outlined,  and  its  success  will  largely  depend  upon  the  support  lliat 
American  electricians  and  electrical  workers  will  lend  to  the  move- 
ment. The  International  Electrical  Congresnes  of  the  past  have  done 
much  for  the  advance  of  the  science  and  arts  of  electricity.  The 
Uritish  Association  for  the  Advancement  of  Science  appointed  a 
committee,  in  1861,  to  report  on  the  selection  of  electrical  units. 
The  conunittce  reported  from  time  to  lime  up  to  1874,  formulating 
the  centimctre-gramme-second,  or  C.  G.  S.  system  of  units,  and  also 
the  quadrant-cleventhet-gramme-sccond,  or  Q.  E.  S.  system.  The 
former  was  the  fundamental  scientific  system,  and  the  latter  was 
a  modification  intended  for  practical  use,  with  the  ohm  and  volt 
as  units.  In  1881  (September  20),  the  first  International  Electrical 
Congress  was  held  at  Paris.  It  accepted  and  adopted  the  C.  G.  S. 
and  Q.  E.  S.  systems,  created  the  farad,  the  ampere  and  the  coulomb, 
and  appointed  a  conunission  to  redetermine  the  concrete  value  of  the 
ohm.  In  1884  another  International  Electrical  Congress  convened 
at  Paris.  It  confirmed  the  volt,  ampere,  coulomb  and  farad  and 
adopted  a  provisional  concrete  value  for  the  ohm,  called  the  legal 
ohm.  A  third  International  Electrical  Congress  was  held  at  Paris 
in  August,  1889.  This  congress  created  the  joule  and  watt.  It  also 
defined  the  terms  period,  frequency,  impedance,  mean  and  effective 
currents  and  electromotive  forces  used  in  alternating-current  tech- 
nology. The  next  International  Electrical  Congress  was  held  in 
the  United  States,  at  Chicago,  in  conjunction  with  the  World's  Fair 
of  1893  (21st  to  25th  August).  At  this  congress  the  ohm,  ampere, 
volt,  coulomb  and  farad  were  confirmed  and  defined  concretely  under 
the  title  of  "international"  units  to  distinguish  them  from  the  "legal" 
or  "B.  A."  values  of  preceding  congress  definitions.  The  henry  was 
also  adopted.  The  fifth  International  Electrical  Congress  was  held 
at  Paris  in  conjunction  with  the  Exposition  Universelle  of  1900 
18th  to  25th  August).  It  adopted  the  maxwell  and  gauss  as  titles 
for  two  C.  G.  S.  magnetic  units. 


In  addition  to  the  official  international  work  accomplished  by  these 
congresses  in  the  establishment  of  units  and  standards,  a  very  large 
amount  of  valuable  work  has  been  accomplished  by  them  in  the 
meetings  of  their  sections.  At  Chicago  thirty-three  papers  were  read, 
twelve  of  which  were  presented  by  authors  from  abroad.  There 
was  also  an  important  topical  discussion.  Owing  to  an  imperfect 
preliminary  organization,  no  funds  were  secured  in  advance  for 
publishing  these  transactions.  The  transactions  would  have  sunk 
into  oblivion  if  the  American  Institute  of  Electrical  Engineers  had 
not  assumed  the  tasks  of  printing  and  financing  the  publication.  The 
transactions  were  published  in  1894  in  a  handsome  volume  of  489 
pages.  The  proceedings  of  the  Paris  Congress  of  1900  have  been 
published  in  two  volumes,  the  first  of  526  pages,  which  appeared 
in  1901,  and  the  second  of  318  pages,  which  has  very  recently  been 
issued  from  the  press.  There  were  920  members  of  this  congress,  of 
whom  469,  or  just  about  one-half,  were  French,  while  only  about 
42  were  from  the  United  States.  The  remainder,  409,  were  from 
various  other  parts  of  the  world. 


The  transactions  of  an  International  Electrical  Congress  represent 
the  permanent  record  of  its  achievement,  and  also  represent  the  prin- 
cipal— almost  sole — expense  incurred  in  its  work.  It  is  highly 
desirable  for  the  prestige  of  electrical  America,  that  the  International 
Electrical  Congress  to  be  convened  at  St.  Louis  next  year,  should 
be  successful  not  only  in  its  conventions  and  proceedings,  but  also 
in  its  records  and  published  transactions.  Ample  accommodation 
has  been  promised  by  the  St.  Louis  Universal  Exposition  for  the 
congress  and  its  sections,  during  the  week  September   12-17.     We 
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understand,  moreover,  that  the  section  officers  are  being,  or  have 
been,  appointed.  The  list  will  no  doubt  be  published  as  soon  as  it 
is  complete.  Not  only  the  American  Institute  of  Electrical  Engi- 
neers, but  also  various  other  national  associations  connected  with 
electrical  applications,  have  signified  their  intention  to  assist  in  the 
development  of  the  congress.  Invitations  are  now  being  issued  to 
all  who  are  interested  in  electrical  progress,  requesting  their  mem- 
bership. The  membership  fee  not  only  will  entitle  the  member  to 
attend  any  or  all  of  the  meetings  of  the  congress,  but  will  also  secure 
a  copy  of  the  transactions  which  are  to  be  subsequently  published. 
We  understand  that  the  invitations  to  join  the  congress  will  be 
issued  first  to  all  members  of  national  electrical  organizations  in 
this  country  and  abroad,  and  second  to  libraries  and  societies  who 
may  naturally  desire  to  secure  the  transactions  without  necessarily 
taking  direct  interest  in  the  sessions. 


against  perjury,  it  would  seem  that  examples  might  well  be  made  of 
a  few  offenders  if  the  offense  is  as  frequent  as  intimated. 


It  is  stated  that  the  committee  of  organization  of  the  congress  is 
about  to  send  invitations  to  a  number  of  prominent  electrical  work- 
ers in  this  country  and  abroad  requesting  the  favor  of  specially- 
prepared  papers  to  be  presented  in  the  section  meetings  at  St.  Louis, 
as  the  basis  of  discussion  and  subsequent  publication ;  also  that 
the  State  Department  will  be  requested  to  invite  the  home  and 
foreign  governments  to  appoint  official  delegates  to  the  congress. 
It  is  expected  that  at  least  ten  thousand  invitations  to  join  the 
congress  will  be  issued,  about  half  of  which  will  be  to  individuals 
and  associations  in  the  United  States.  If  a  prompt  and  adequate 
support  is  returned,  there  is  every  reason  to  expect  that  the  impetus 
which  past  congresses  have  given  to  electricity  and  its  applications 
will  be  successfully  followed  by  the  convention  at  St.  Louis.  It  is 
fitting  that  the  first  International  Electrical  Congress  held,  in  America 
at  the  World's  Fair  of  1893  should  have  a  worthy  successor  in  con- 
nection with  the  St.  Louis  Exposition  of  1904.  It  would  be  a  great 
pity  if  the  good  example  left  by  Paris  in  1900  could  not  be  followed 
successfully  on  this  side  of  the  Atlantic,  and  its  influence  further  ex- 
tended as  an  incentive  to  yet  more  fruitful  results. 


Expert  Testimony. 

An  interesting  and  somewhat  amusing  paper  was  that  read  before 
the  recent  Saratoga  convention  by  Michael  Brennan,  Esq.,  dealing 
with  some  of  the  abuses  conspicuous  in  actions  of  tort  against  corpor- 
ations. His  strictures  are  mainly  against  "damage  lawyers"  and  in- 
cidentally against  the  expert  testimony  they  invoke.  There  is  no 
doubt  that  the  damage  lawyer  and  his  expert  are  sometimes  respon- 
sible for  scandalous  proceedings,  but  Mr.  Brennan's  suggested 
remedy  is  so  naive  as  to  be  positively  delicious.  He  suggests  the 
revival  of  the  old  English  statutes  against  maintenance  and  cham- 
perty, these  being  forms  of  malicious  venal  support  of  a  suit 
brought  by  another,  in  which  class  Mr.  Brennan  would  include  the 
prosecution  of  damage  suits  on  a  contingent  fee.  It  is  obvious  that 
such  a  step  would  simply  license  wealthy  persons  and  corporations 
to  accidentally  maim  or  kill  any  member  of  the  community  too 
poor  to  employ  eminent  counsel,  who  as  a  class  are  seldom  distin- 
guished by  a  desire  to  work  for  nominal  fees.  Incidentally  the 
knife  would  turn  the  other  way  and  eviscerate  the  casualty  com- 
panies, whose  chosen  business  it  is  to  defend,  for  a  suitable  stipend, 
suits  against  those  insuring  with  them.  It  seems  to  us  that  there 
is  a  far  easier  remedy  in  the  inculcation  and  enforcement  of  a  sterner 
code  of  morals  in  the  legal  profession.  A  lawyer  who  seeks  out 
damage  cases  to  prosecute  on  shares  with  the  help  of  perjured  evi- 
dence certainly  deserves  disbarment  if  the  offense  can  be  proved. 
If  it  cannot  be  proved  then  it  seems  to  us  that  Mr.  Brennan  is  making 
rash  accusations  against  his  fellow  members  of  the  bar.  With  so 
potent  a  remedy  as  disbarment  at  hand,  to  say  nothing  of  the  statutes 


The  trouble  is  that  counsel  for  the  defense  in  such  cases  is  very 
prone  to  assume  that  all  cases  are  fraudulent  and  all  damnatory  ex- 
pert evidence  is  perjured.  We  have,  first  and  last,  heard  a  good 
many  tort  and  other  cases  involving  expert  testimony  and  have  never 
yet  been  able  to  discern  any  difference  in  quality  between  the  expert 
evidence  for  the  plaintiff  and  that  for  the  defendant,  or  between  the 
moral  codes  of  the  respective  counsel.  The  trouble  lies  very  largely 
with  the  modes  of  procedure  and  the  rules  of  evidence  now  in  vogue. 
The  latter  seem  specially  suited  to  keeping  the  actual  facts  in  the 
case  from  reaching  the  ears  of  the  jury,  and  the  former  are  admir- 
ably designed  to  encourage  shady  operations.  There  are  doubtless 
expert  witnesses  to  be  found  ready  to  support  almost  any  fairly 
plausible  contention,  but  as  a  matter  of  fact  deception  is  often 
adroitly  fostered  by  counsel  in  framing  the  questions.  Under  present 
practice  the  expert  witness  in  a  court  case  does  not  have  the  concrete 
case  laid  before  him  for  his  opinion,  but  is  compelled  to  answer  a 
hypothetical  question  involving  just  so  much  of  the  case  at  issue 
as  counsel  chooses.  He  is  sworn  to  answer  such  a  question  truth- 
fully, and  so  far  as  our  observation  goes,  generally  does  so.  His 
answer  may  or  may  not  accord  with  the  real  facts  in  the  case  at 
issue,  but  this  point  he  is  not  allowed  to  raise,  being  rigorously 
confined  to  the  form  of  question  asked.  In  cross  examination  he 
has  to  reply  to  still  other  hypothetical  questions,  skillfully  framed 
to  squint  in  the  other  direction,  and  often  almost  impossible  to 
answer  truthfully  without  conveying  an  impression  almost  wholly 
false  to  the  casual  listener.  The  result  is  that  the  experts  for  both 
sides,  who  on  a  joint  investigation  of  the  facts  would  probably 
agree  very  closely,  are  often  compelled  to  support  positions  which 
seem  to  be  diametrically  opposite  to  the  jury.  Sometimes,  of  course. 
there  may  be  honest  differences  of  opinion,  but  many,  perhaps  most,. 
of  the  apparent  differences  are  due  to  adroit  shading  of  the  hypo- 
thetical questions  for  which  the  witness  is  in  no  wise  responsible. 


We  heartily  agree  with  Mr.  Brennan  that  expert  procedure  ought 
to  be  radically  changed,  but  in  just  what  way  is  a  question  difficult 
to  answer.  We  have  sometimes  thought  that  some  relief  might  be 
obtained  by  removing  the  examination  of  experts  from  the  hands 
of  counsel  entirely  and  placing  it  directly  in  the  hands  of  the  court. 
Even  better  seems  the  French  procedure  referred  to  by  Mr.  Brennan, 
in  which  the  court,  when  technical  questions  arise,  may  direct  their 
reference  to  a  commission  of  experts  acting  in  a  quasi- judicial  func- 
tion under  direction  of  the  court  as  regards  the  issues  to  be  con- 
sidered. This  method  of  action  w'ould  certainly  get  at  the  facts  and 
would  give  a  weight  and  dignity  to  the  opinions  which  they  now 
generally  lack.  The  present  status  of  expert  evidence  is  in  every- 
way unsatisfactory,  both  to  the  legal  profession  and  to  the  experts 
themselves.  In  electrical  cases,  with  which  our  especial  interest 
lies,  the  abstruse  nature  of  many  of  the  considerations  which  arise 
renders  expert  testimony  given  in  the  usual  way  particularly  unsat- 
isfactory. Even  in  patent  causes  in  which  the  procedure  is  far  more 
direct  than  anywhere  else,  the  expert  testimony  is  generally  need- 
lessly elaborate  and  tedious,  particularly  in  the  cross  examinations, 
which  are  usually  wearisome  and  fruitless.  A  commission  appointed 
by  the  court  would  be  likely  to  lead  to  far  more  valuable  results; 
and,  lacking  this,  if  the  experts  were  merely  directed  to  prepare 
technical  briefs  for  submission  with  those  of  counsel,  the  court 
would  be  in  a  far  better  position  than  at  present.  Now  the  unfor- 
tunate justice  has  to  wade  through  a  technical  slough  of  indefinite 
extent  or  trust  to  the  more  or  less  garbled  extracts  that  find  their 
way  into  the  briefs.  We  hope  that  better  days  are  at  hand,  but  it 
seems  difficult  to  get  a  reform  started. 
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The  Steam,  Gas  and  Fuels   BuildinK  ai  the  St.   Louis 

Kxposition 


Over  a  year  ago  Mr.  Moore,  chief  of  the  machinery  department 
of  the  Universal  Exposition  of  1904,  claimed  that  the  steam  boiler, 
boiler  ajipliaiK-e,  Kas  proiliicer  and  fuel  handling  exhibits  would 
U-  adetpialely  .md  creditably  housed  in  a  spacious  building  and  that 
this  building  would  be  found  in  the  center  of  the  grounds  and  at 
the  intersection  of  the  main  thoroughfares  connecting  the  norihern 
and  southern  ami  the  eastern  and  western  sections  of  the  Exposition. 
To  the  outsider  there  .seemed  very  little  basis  for  this  claim,  but  the 
physical  evolution  of  the  Exposition  appears  to  substantiate  Mr. 
Moore's  prediction.  What  at  first  was  a  boiler  house  about  100  x  75 
is  now  the  Steam,  Gas  and  Fuels  Muilding,  a  steel  construction,  fire- 
proof struitiire  3JO  x  300  ft.  This  building  is  over  60  per  cent, 
completed  and  the  installation  of  boilers  in  it  is  already  progressing. 
The  structure  is  particularly  light  and  airy  and  all  the  arrangements 
are  to  contribute  to  the  programiiie  for  making  this  building  at- 
tractive not  i>iily  to  the  engineering  fraternity,  but  to  the  general 
;public.  It  certainly  is  located  at  a  point  where,  by  the  prominence 
■of  its  location  and  the  character  of  its  surroundings,  it  can  easily 
attract  a  full  audience  for  its  exhibitors. 

The  exhibits;  to  be  installed  are  intended  to  illustrate  the  most 
modern  methods  and  economics  in  steam  and  gas  generation  and 
the  handling  and  t-eatment  of  fuels.  The  illustration  commences 
with  the  coal  in  50-ton,  hopper-bottom,  self-cleaning  steel  cars  con- 
trolled and  oper  led  by  the  Exposition.  These  cars  bring  the  coal 
from  the  mine  to  tne  Steam,  Gas  and  Euels  Building,  where  it  is 
dumped  a  id  automatically  conveyed  to  and  from  bunker  and  crusher, 
or  either,  and  thence  to  the  mechanical  stokers,  gas  producers  and 
briquetting  machines.  Over  2,200  lineal  feet  of  conveyor  lines  are 
required  in  this  automatic  coal  handling  system.  Bituminous  coal, 
anthracite  coal,  briquettes  and  crude  oil  will  all  be  availed  of  with 
the  purpose  of  providing  lines  for  comparison  and  to  illustrate  as 
fully  as  practicable  the  broad  subject  of  the  use  of  fuels  for  power 
purposes. 

In  both  hand-firing  and  mechanical  stokers,  particular  attention  is 
being  paid  to  the  avoidance  of  the  smoke  nuisance.  The  stoker 
builders  are  afforded  an  opportunity  to  substantiate  their  claims  in 
this  direction,  for  on  installations  of  1,500  hp  or  over  a  separate 
stack  is  to  be  furnished  by  the  Exposition  for  each  installation  and 
thus  a  line  for  practical  demonstration  and  comparison  is  established. 
In  hand  firing,  briquettes  will  be  largely  availed  of  and  the  claim 
of  the  possibility  of  smokeless  combustion  from  their  use  can  be 
substantiated  or  refuted. 

Boilers  have  been  drawn  from  Europe  as  well  as  from  American 
shops,  and  particular  attention  is  being  paid  to  marine  water  tube 
boilers.  The  standard  marine  types  of  boilers  are  less  familiar  than 
the  standard  stationary  types  to  the  average  engineer,  and  it  is 
■believed  that  where  economy  of  space  is  an  essential,  they  may 
•demonstrate  advantages.  In  any  event,  opportunity  for  direct  com- 
parison between  the  various  water  tube  marine  type  boilers  oper- 
ating side  by  side  and  under  the  same  conditions  will  be  interesting 
and  instructive.  Different  groups  of  boilers  are  to  be  operated  at 
different  pressures  and  practice,  from  125  pounds  to  250  pounds 
illustrated. 

Owing  to  the  central  location  of  the  Steam,  Gas  and  Fuels  Build- 
ing and  in  deference  to  the  architectural  harmony,  it  is  impractical 
to  establish  natural  draft  boiler  stacks,  and  Consequently  mechanical 
<Iraft  will  be  availed  of.  This  affords  the  blower  builders  an  oppor- 
tunity to  exploit  their  systems. 

The  water  supply  in  St.  Louis  is  not  without  features  which  are 
objectionable  in  boiler  practice,  and  this  condition  is  very  generally 
being  availed  of  by  the  builders  of  water  purifying  apparatus  to 
■exploit  the  practical  value  of  their  systems. 

The  installation  of  a  number  of  independent  steam  generating  sys- 
tems carries  with  it  the  possibility  to  illustrate  a  variety  of  accessory 
items,  such  as  feed  water  pumps,  feed  water  heaters,  injectors, 
traps,  valves,  gauges  and  various  steam  specialties. 

In  gas  producers  the  range  is  from  a  capacity  to  supply  an  engine 
of  50  hp  to  a  capacity  for  a  3,000  hp  unit  or  collection.  The  most 
notable  producer  units  are  as  follows :  One  of  2,400  hp,  direct-suc- 
tion system,  from  Julius  Pintsch,  of  Berlin ;  one  of  3,000  hp,  Duff- 
Whitfield  system,  from  W.  F.  Mason  &  Co.,  of  Manchester,  England, 
and  one  of  2,000  hp,  from  R.  D.  Wood  &  Co.,  Philadelphia.  Both  of 
the  latter  will  avail  of  tanks  or  holders.     A  Thiessen  gas  scrubber 


built  by  the  John  Cockcrill  Society,  of  Seraing,  Helgium,  will  be 
shown  in  operation.  The  installations  of  the  latest  gas  producers 
serving  the  latest  types  of  gas  engines  driving  alterii.ilors  and  oper- 
ating side  by  side  on  the  same  load  with  steam  boilers  at  the  one 
end  and  steam  reciprocating  and  turbine  engines  on  the  other  end, 
will  go  far  toward  a  determination  of  the  claim  by  the  gas  engine 
advocates  that  the  gas  producer  gas  engine  projiosition  has  in  effi- 
ciency and  first  cost  and  operating  expense  great  and  universal  ad- 
vantages over  the  steam  boiler  steam  engine  system. 

The  programme  announced,  and  already  so  far  carried  into  effect, 
that  we  ni.iy  reasonably  look  for  its  complete  fuKilment,  certainly 
demands  consideration  and  no  small  amount  of  adniir.ition.  If  Mr. 
Moore  succeeds  in  doing  what  he  has  planned  he  will  des_Tve  great 
thanks  from  the  engineering  world  and  in  any  event  every  assistance 
and  encouragement  should  now  be  extended  to  him. 


Figures  of  Llectric  Street  Traction  in  New  York  City. 


The  Interurban  Street  Railway  Company,  of  New  York  City,  the 
greatest  system  in  the  world  of  electric  street  railway  traction,  has 
just  issued  its  first  annual  report  since  taking  over  the  Metropolitan, 
Third  Avenue  and  allied  properties.  The  Interurban  Company  now 
controls  all  the  surface  street  railroad  lines  in  Manhattan  and  Bronx, 
excepting  one  unimportant  line.  During  the  year  14.18  miles  in 
Manhattan  have  been  electrically  equipped  and  31  miles  are  under 
construction  in  the  Bronx,  thus  adding  45  miles  to  the  electric 
system.  The  system  now  covers  478  miles  of  roadway.  In  the  past 
three  years  the  Union  Railway  has  constructed  53  miles  in  the  Bronx 
and  reconstructed  25  miles  of  old  lines.  By  the  close  of  the  present 
fiscal  year  all  the  current  required  for  operation  of  the  system  will 
be  supplied  from  the  company's  two  power  stations,  thus  saving  con- 
siderable cost. 

The  transfer  system  has  been  extended  between  Metropolitan  and 
Third  Avenue  lines.  Of  the  total  of  622,071,723  passengers  carried 
last  year,  433,608,524  paid  cash  fares,  while  188,463,199  used  transfers. 

The  track  mileage  shows  as  follows : 

Electric.       Horse.         Total. 


Metropolitan     . 
Third   Avenue 


Total     

Passengers  carried  were : 


'33 

228 
361 


9" 
26 


"7 


224 
254 

478 


Metropolitan     . 
Third    Avenue 


Fare. 
323,491,446 
110,117,078 


Transfer. 
145,691,999 
42,771,200 


Total. 
469,183,44s 
152,888,278 


Total     433.608,524         :88,463,i99         622,071,723 

The  consolidated  balance  sheet  showed  total  assets  of  $182,150,753, 
and  the  liabilities  account  showed  a  profit  and  loss  surplus  of  $4,123,- 
503.  The  capital  stock  is  given  as  $67,582,100  and  funded  debt  as 
$88,097,000.  Other  liabilities  are  real  estate  mortgage,  $950,000 ;  Inter- 
urban lo-year  notes,  $3,465,000,  and  Metropolitan  Securities  Company, 
$12,132,500. 

Gross  earnings  increased  $618,377  during  the  year.  Subway  con- 
struction and  inconveniences  arising  therefrom  prevented  the  increase 
from  being  larger,  as  also  did  the  work  of  changing  motive  power. 
Operating  expenses  were  increased  by  abnormally  high  prices  for 
coal  and  advanced  wages.  Fixed  charges  were  increased  by  interest 
on  $11,000,000  Metropolitan  Street  Railway  bonds  issued. 

No  provision  is  made  in  the  income  account  for  the  franchise  tax. 

In  view  of  the  uptorn  condition  of  New  York  streets  in  every 
direction,  entailing  serious  expense  and  loss  of  traffic,  the  showing  is 
remarkably  good  and  encouraging  as  to  the  future. 

The  consolidated  income  accounts  show  the  earnings  of  the  entire 
system  as  follows : 


Gross     

Operating    expenses 


Net     

Other    income 


Total    income    . . . 
Charges   and   taxes 


Surplus     

Dividend   on    Metropolitan    Street   Railway    stock 


Deficit    after    dividend 


$21,549,545 
11,389,109 

$10,160,436 
573,408 

$10,733,844 
7,366,189 

$3,367,655 
3.639,791 

$272,136 


October  17,  igoj. 
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The  Electric  Light  and  Power  Situation  in  St.  Louis. 

ST.  LOUIS  is  attract- 
ing widespread  at- 
tention at  the  pres- 
ent lime  as  the  place  of 
the  next  World's  Fair, 
ihe  Louisiana  Purchase 
Exposition.  Many  of 
ilujsc  who  will  be  drawn 
thither  to  learn  of  the 
progress  made  in  the  arts 
and  sciences  will  be  im- 
pressed with  the  increas- 
ing importance  of  St. 
Louis  as  an  industrial 
conter.  Situated  as  it  is, 
111  the  Mississippi  Valley, 
It  tlie  center  of  a  great 
i.iiiway  system,  it  may  be 
iruly  termed  the  "Gate- 
\  :iy  of  the  West."  Con- 
ulering  the  time  of  its 
incorporation  as  an 
.\merican  city  as  its 
birthday,  St.  Louis  is  the 
youngest  of  the  four  great  cities  of  the  United  States;  but  its  percent- 
age of  commercial  growth  during  the  past  ten  years  was  greater  than 
that  of  any  of  the  others.  It  is  not  only  the  fourth  city  in  point  of 
population,  but  the  fourth  in  pciint  of  manufactures  as  well.  It  is  one 
of  the  great  railroad  and  commercial  centers  of  the  country,  and  in 
fact  is  a  distributing  center  for  the  West,  and  the  great  Southwest 
in  particular,  which  section  is  so  rapidly  being  developed.  The  last 
United  States  census  credits  St.  Louis  with  a  population  of  575,238, 
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EDISON    ELECTRIC   COMPANY. 


the  clearings  of  the  St.  Louis  banks  and  trust  companies  amounted 
to  $2,506,804,320,  an  increase  of  over  10  per  cent,  over  1901,  while 
the  combined  capital  and  surplus  of  the  30  banks  and  trust  companies 
is  $87,267,173,  with  deposits  amounting  to  $209,522,208. 

St.  Louis,  although  foremost  in  several  lines  of  trade,  is  essen- 
tially the  home  of  many  and  varied  industries.  There  are  approxi- 
mately 7,200  different  manufacturers  in  the  city  and  its  immediate 
neighborhood,  employing  115,000  persons,  paying  $62,000,000  annually 
in  wages,  ,and  producing  a  product  of  an  estimated  value  of  $390,- 
000,000  annually.  St.  Louis  holds  first  place  as  a  jobber  of  shoes, 
of  which  it  manufactured  in  1902  1,151,000  cases.  It  is  the  largest 
drug  market  in  the  country,  and  the  largest  distributor  in  the  West 
of  dry  goods  and  kindred  lines.  It  is  one  of  the  largest  mule  markets 
in  the  United  States,  perhaps  in  the  world.  The  city  is  also  noted 
for  a  very  large  wholesale  business  in  groceries,  implements  and 
woodenware,  and  the  manufacture  of  plug  and  package  tobacco  and 
of  beer.  The  coming  World's  Fair  is  a  monument  to  the  energy 
and  the  progressiveness  of  its  citizens,  and  indicative  of  the  resources 
of  St.  Louis. 

In  the  past  St.  Louis  has  appealed  to  the  investor  and  the  central 
station  manager  as  a  most  promising  and  profitable  field  for  the 
exploitation  of  the  electric  light  and  power  business.  Recent  events 
will  serve,  no  doubt,  to  instill  still  greater  confidence  in  existing 
and  proposed  investments,  and  in  the  possibilities  of  the  business 
under  the  new  conditions.  In  fact,  it  has  been  said  that  the  possi- 
bilities of  the  central  station  business  have  been  i^cogn.zed  by  but 
few.  Although  the  electric  light  on  a  commercial  scale  has  been 
before  the  public  for  more  than  a  decade,  the  greater  part  of  the 
business  secured  so  far  has  virtually  been  thrust  upon  'he  companies, 
and  is  not  the  result  of  a  systematic,  aggressive  car  pa1gn.  Invest- 
ments have  been  made  to  take  care  of  a  natural  inc  ease  rather  than 
to  develop  the  business  to  its  fullest  possible  extent. 

In  recent  years  several  large  water  powers  at  some  distance  from 
industrial   centers   have   been    developed,   with    what   success   is   too 


Fig.  2. — Engine  Room  Imperial  Electric  Light  &  Power  Company. 


whereas  the  last  local  count  shows  that  the  700.000  mark  has  been 
passed.  The  city  covers  an  area  of  over  60  sciuare  miles,  and  has  a 
frontage  on  the  Mississippi  River  of  nearly  20  miles. 

The  hank  clearings  of  a  city  indicate  perhaps  more  forcibly  than 
any  other   statistics  the  i  -"dition   of  trade.     During   the  past  year 


well  known  to  the  public  in  general,  to  need  extended  comment. 
I'hese  in  cases  have  been  promoted  without  any  legitimate  business 
reason.  It  is  true  that  some  industries  which  were  not  dependent 
upon  local  markets,  have  been  attracted  by  the  comparatively  cheap 
rates   charged    for   power,   but   as   is   well   known    even   at   Niagara 
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Falls,  si-\fral  yl•a^^  \mti'  ronmn-il  in  ilispnso  nf  ilu-  inial  niii- 
piit  of  tlir  i>latil.  Tile  fart  m-c-dii  to  liaxo  lii-on  nvcrlookcd  ilial 
oiir  mrvnt  ill(lll^lrial  t'CMtrr>  nlTiT  a  tu-lil  for  tlu'  i-U-i'inc  liKlii  anti 
power  liuMiii-ss  whuli  laiinoi  in-  i-M-rlli'd  cIsewiuTiv  riio  lar({f  ami 
the  siuall  nianiifactiirrr  in  tlu-  iiiaDV  Itrniu'ho  ui  inilii^try,  ilu-  iiu-r- 
chant,  the  tradi-siiiaii,  otTor  o|i|)iirtuiiitic>i  for  iiiiiiUMlialc  and  cxlrii- 
sivo  di'vi'lo|iiiu'nl.  It  is  not  n^•l•^•^sa^>•  lo  olfi-r  s|ii-cial  nidiit-iMiicnts 
for  tlu'si-  to  localf  at  any  pariuidai-  pi>iiil  wIutc  tliry  I'an  lu-  stTM-d. 
It  rfi|iiii'cs  hut  a  ratc-riiiK  to  their  wanl-;  at  a  cost  which  will  not 
prove  excessive,  lo  secure  an  amoniit  of  llu^ine•.^  which  will  tjive 
profitahle  returns  on  a  JarRe  investment. 

The  ancient   history,  so  to  speak,  of  the  electric   li^hl    Inisiness  in 
St.  l.oui>,  is  no  donlit  a  repetition  of  ilmi  in  oihir  large  cities  in  the 
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country.  Several  small  planis  were  at  first  installed,  reprcsentins; 
the  various  systems  then  in  use.  In  the  course  of  time  the  "survival 
of  the  fittest"  was  inevitahle.  By  consolidation,  there  remained  two 
or  three  comiianies  in  the  field  to  compete  for  the  husiness.  Even 
these  were  eventually  united.  This  course  possibly  may  be  con- 
strued as  having  worked  to  the  disadvantage  of  the  public  at  large. 
In  fact,  it  has  been  the  connnonly  accepted  opinion  that  competition 
is  the  life  of  business.  To  the  student  of  everyday  problems,  how- 
ever, the  fact  has  been  brought  home  more  and  more  that  such  is  not 
true  in  case  of  quasi-public  corporations.  .-Mthough  some  of  the 
public  may  have  been  benefited  temporarily,  nevertheless  it  is  the 
public  at  large  and  the  public  only  which  eventually  must  foot  the 
bills  for  costly  experiments  in  the  duplication  of  physical  plants  and 
in  ruinous  competition. 

The  determination  of  the  city  of  St.  Louis  in  i8g6  to  force  under 
ground  all  overhead  wires  in  the  business  district  of  the  city.  .1 
course  which  in  itself  was  commendable,  resulted  in  the  passing  of 
an  ordinance  by  the  municipal  assembly,  by  virtue  of  which  it  was 
possible  for  new  interests  to  build  underground  systems  in  the 
down-town  district  and  secure  franchises  for  the  operation  of  plants 
in  connection  with  the  former.  Previous  to  that  time  the  field  had 
practically  been  covered  by  the  Missouri-Edison  Electric  Company. 
A  formidable  competitor  which  now  entered  the  field  was  the  Im- 
perial Electric  Light  &  Power  Company.  The  Citizens'  Electric 
Light  &  Power  Company  at  that  time  contented  itself  with  the  in- 
stallation of  an  underground  system,  which  course  was  also  pursued 
by  several  subway  construction  companies.  A  further  complication 
was  introduced  by  the  Laclede  Gas  Light  Company,  which  in  1890 
embarked  in  the  electric  light  business,  having  secured  a  ten-year 
contract  for  the  lighting  of  alleys,  public  parks  and  buildings  north 
of  Washington  Avenue.  Two  other  small  companies  had  also  en- 
gaged in  the  business,  confining  themselves  either  to  a  limited  ter- 
ritory or  a  particular  branch  of  the  business.  It  will  thus  be  seen 
that  a  condition  of  affairs  existed  which  naturally  led  to  evil  results. 
Competition  of  a  demoralizing  character  unavoidably  resulted,  which 
moreover  did  not  necessarily  benefit  the  consumer  entitled  to  a 
reduction.  Duplication  of  physical  property  was  unavoidable.  Oper- 
ating and  executive  expenses  necessarily  were  higher  for  the  com- 
bined  output   than    would  otherwise   have   been    the   case   with   one 


iiprr.'itini:  company.  EMensinns  were  nut  made  to  tlu'  ){reatesi  .id 
vaniace.  The  loss  in  nicome  caused  by  the  reiluclion  in  rales  in 
cerlani  districts  was  naturally  made  up  by  a  correspondniK  mcrease 
III  oiIkt  sections.  On  (he  whole,  a  coinliiion  of  alTairs  resulted  winch 
prevciiled  a  development  of  the  liusitu-HH  to  the  best  advantage,  and 
retariled  rather  than  .'tided  a  natural  Ki'"^vth. 

When  these  fads  are  taken  into  consideration,  as  well  as  others, 
it  seems  (o  have  been  a  most  opporliine  time  for  the  consoli<lalioii 
of  the  various  inieresis.  The  Citizens'  Electric  l.inht  &  Power 
Company  ^^as  aboiil  to  become  an  active  compelilor,  ha\iiiK  desiKne<| 
.•iml  commenced  the  erection  of  ;i  modern  jiower  plant.  The  power 
plants  of  the  Mi'soiiri  l-Mison  Electric  Company  and  that  rif  ihe 
Imperial  ICIectric  Light  &  Power  Company  were  loaded  down  to 
the  limit  of  their  cap.acity,  and  were  abiuil  to  reipiire  extt'iisive  adili- 
iioiis  lo  their  eiiuipmetit.  The  first  sieps  looknig  to  .1  >  •iiisolidation 
were  taken  when  the  Imperial  Electric  Light  &  Power  Com))any, 
on  May  20,  i>/OJ,  iiuiled  with  the  Citizens'  Electric  l.iubt  &  Power 
Company,  under  the  name  of  the  L'liion  Electric  Linht  &  I'ower 
Comp.iuy,  .\  controlling  interest  was  also  siihse(|Ueutly  obtained  in 
the  Missouri  b'dison  ICIectric  Com|)any.  The  consolid.-ition  of  the 
two  large  liKhting  companies  on  the  iith  of  last  monlh  under  the 
name  of  the  Union  Electric  Light  and  Power  Company,  is,  therefore, 
in  reality  a  mere  technicality,  as  both  are  dominated  by  the  .Vorth 
.\merican  Company,  of  New   York. 

The  coiisoiid.-iiion  of  ihe  various  interests  has  resulted  in  the  in- 
.'luguration  of  a  broad  .nid  liberal  policy,  which  contemplates  the 
(livision  of  economies  resulting  from  such  a  c  lur-e  with  the  con- 
sumer, to  the  ultimate  benefit  of  all  concerned.  In  fad.  the  con- 
sumer is  to  profit  at  once  by  economies  which  will  be  realized  later 
as  the  connncrcial  departments  of  the  various  companies  are  merged 
into  one.  the  physical  property  de\ eloped  as  one  unit  and  the  new- 
power  house  put  ill  operation  which  will  make  possible  the  pro- 
duction of  electric  current  at  a  low  figure.  It  is  only  as  a  broad 
\  iew    of   the   situation    is   taken    that    success   is   assured.      ;\    large 
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market  and  low  production  costs  are  (jf  Ifttle  avail  unless  a  liberal 
policy  is  pursued.  It  is  with  this  in  view  that  a  uniform  system 
of  rates  for  the  entire  sys'tem  is  being  considered,  which,  based  on 
the  experience  gained  at  other  large  cities,  it  is  proposed  shall  make 
a  charge  for  service  that  will  be  equitable  under  all  conditions. 
As  is  readily  understood,  the  systems  of  rates  which  have  been  in 
force  differed  from  each  other,  and  furthermore  v^ere  influenced 
to  a  great  extent  in  many  cases  by  competition.  This  resulted  in 
the  charging  of  a  high  rate  for  certain  classes  of  business  in  some 
districts,  which,  although  bringing  up  the  gross  receipts  of  the  com- 
panies, was  a  check  to  growth,  while  on  the  other  hand  a  large  part 
of  the  business  was  taken  at  an  unprofitable  figure 

As  soon  as  it  is  possible  to  do  so,  the  various  commercial  depart- 
ments will  be  merged  into  one.  It  is  self-evident  that  such  a  course 
will  materially  reduce  the  executive  and  general  office  expenses  for 
a  given  output.  The  consolidation  of  the  physical  properties,  how- 
ever, although  under  consideration,  will  require  a  greater  length  of 
time.     This  of  necessity  has  to  be  accomplished   with  the  system  in 


Fig.  S. — Engink  I^oom   Stathix    I,!  .Missori<i-l'",Di.soN   F.i.kctkic      Company. 
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opcrutii>n.  At  llu-  prcsciil  time  tlic  (ormcr  MisMHiri  I-idison  Cimi- 
jinny  is  oprratiiiK  a  tlircc-wire,  no  and  JA>-vult  altcnialiiig-currcnt 
system  ill  the  timlcrKroimcl  district,  n»  well  as  soo-volt,  direct-cur- 
rent circuilt  for  power  pitrpoNcs.  The  same  territory  is  also  covered 
hy  (he  three-wire,  J.ts  and  470-volt  direct-current  system  <>(  the 
former  Imperial  l'"lectric  1  isht  &  Power  Company.  To  simplify 
the  situation  and  prevent  the  duplication  of  lines,  it  will  be  neces- 
sary gradually  to  chaiiKe  over  to  an  entirely  new  system,  or  to 
either  one  of  the  others  already  in  use.  It  is  possible  that  as  soon 
as  the  new  power  house  is  in  operation,  temporary  expedients  may 
be  devised  to  transfer  the  load  to  the  latter.  Arrangements  have 
already  been  made  whereby  all  of  the  500-voll  circuits  in  the  under- 
ground district  will  be  fed  from  the  power  house  of  the  Imperial 
Electric  Light  &  Power  Co.  at  Tenth  and  St.  Charles  Sts.,  except 
at  times  of  the  lap  load,  when  several  units  at  Station  B  of  the  Mis- 
souri-K.dison  l'".lectric  Co.  at  Nineteenth  and  Gratiot  Streets  will  be 
tlirowii  in  parallel  with  the  load,  as  this  .station  has  an  excess  capacity 
of  boilers.  As  the  various  plants  will  be  fully  loaded  this  fall,  ar- 
rangements have  been  completed  whereby  in  case  of  an  accident, 
power  will  be  obtained  from  the  St.  Louis  Transit  Company.  Two 
500-kw  rotary  converters  through  step-down  transformers  will 
convert  three-phase  currents  at  25  cycles  and  6,600  volts  to  500-volt 
direct-current.  The  outlying  districts  arc  also  to  a  great  extent  cov- 
ered by  lines  of  the  Missouri  Edison  Co.  and  of  the  Imperial  Electric 
Light  &  Power  Company.  The  former  arc  1,000  volts  alternating, 
while   the   latter   are    500   volts    direct  ourrtnt.      .^o\eral    sv-lems    for 


FIG.    7.^B0ILER   ROOM    IMPERI.VL   ELECTRIC   LIGHT   &   POWER   COMPANY. 

supplying  this  and  other  outlying  territory  with  current  from  the 
new  power  house  now  building,  are  under  consideration.  Sub-sta- 
tions will  be  located  at  various  points,  which  will  feed  direct  current 
at  235  and  470  volts  into  a  network  of  overhead  mains;  or  alter- 
nating-current feeders  at  2,300  volts  will  be  run,  the  secondary 
being  a  three-wire  system  operated  at  no  and  220  volts,  with  banked 
transformers. 

The  power  houses  now  operated  not  being  very  economical, 
the  load  on  these  will  be  transferred  to  the  new  one  now  building, 
as  soon  as  it  is  possible  to  do  so.  In  fact,  the  plants  of  the  former 
Missouri  Edison  Electric  Company  are  operated  to  a  great  extent, 
non-condensing,  and  that  of  the  former  Imperial  Electric  Light  & 
Power  Company  has  not  sufficient  capacity  to  operate  the  plant  con- 
densing under  all  loads.  The  apparatus  in  the  former  is  not  very 
modern,  and  does  not  permit  of  operation  under  favorable  condi- 
tions. '-"The  rated  capacity  of  the  former  Imperial  Electric  Light  & 
Power  Company's  plant,  at  Tenth  and  St.  Charles  Streets,  is  4,600" 
kw.  The  equipment  consists  of  500-volt  direct-current  generators, 
direct-connected  to  vertical  cross-compound  condensing  engines. 
A  i.500-kw-  unit  is  operated  by  a  horizontal  cross-compound  non- 
condensing  engine.  The  plant  includes  a  storage  battery  with  a 
capacity  of  1,000  amp.  at  the  one-hour  rate.  The  city  arc  lighting 
is  done  by  twelve  iio-light  series  direct-current  arc  light  machines, 
driven  by  500-volt  motors.  The  boiler  room  equipment  includes 
water  tube  boilers,  which  are  hand-fired,  and  economizers. 


Station  A  of  the  former  Missouri- l-'dison  Electric  Co.  at  Nineteenth 
and  Locust  Streets  is  an  ultcrnatinK  station  which  supplies  the 
underttround  district  in  the  business  jKirtion  of  the  city.  The  normal 
cipacily  of  this  plant  is  2,7<X)  kw.  The  e(|uipment  consists  of  two- 
phase,  l,ioo-v(dt  alteriialiiig-currriit  generators,  direct-connected  to 
vertical  compound  engines.  The  nature  of  the  apparatus  in  this  as 
well  as  in  Station  H  is  such,  however,  that  the  generators  cannot 
be  run  in  parallel,  and  in  consequence  each  one  carries  separate 
circuits.  The  boilers  arc  of  the  water  tube  type  and  hand  fired. 
Both  of  these  stations,  A  and  H,  arc  the  result  of  a  gradual  growth, 
and  as  a  consequence,  the  arrangement  and  character  of  the  apparatus 
i.s  such  as  to  prevent  economical  operation.  Station  H,  which  is 
situated  at  Nineteenth  and  (jraliot  Streets,  has  a  normal  capacity 
of  about  4,100  kw.  The  generators  arc  single-phase,  operated  in 
part  by  simple  and  in  part  by  cross-compound  Corliss  engines.  The 
boiler  rooni,  which  is  located  on  the  opposite  side  of  the  street  from 
the  engine  room,  contains  water  tube  boilers  which  arc  hand-fired. 
The  three  plants  which  arc  now  being  operated,  although  not  econom- 
ical enough  to  warrant  their  continuance  for  any  length  of  time  in 
the  future,  nevertheless  are  in  excellent  condition  to  carry  the  light- 
ing and  power  loads  until  such  a  time  as  it  is  possible  to  transfer 
these  to  the  new  power  house  now  being  erected. 

At  present  there  are  in  use  nearly  160  miles  of  pole  line,  95  miles 
of  series  arc  circuits,  76  miles  of  feeders,  192  miles  of  two-wire 
mains  and  60  miles  of  three-wire  mains.  In  the  underground  district 
there  are  37  miles  of  series  arc  light  circuits,  10  miles  of  feeders 
;'iid  22  miles  of  mains. 

The  new  power  house,  as  will  be  seen  from  the  accompanying  illus- 
trations, is  well  under  way,  the  construction  being  pushed  as  rapidly 
as  possible.  It  is  expected  that  part  of  the  equipment  will  be  in 
operation  next  April,  and  the  remainder  will  be  completed  as  soon  as 
possible.  It  is  estimated  that  the  cost  of  the  power  house,  including 
liuilding  and  real  estate,  will  be  in  the  neighborhood  of  $2,000,000. 
I'relimiiiary  work  of  preparing  the  ground  for  the  foundations  was 
l"irst  commenced  in  February  of  last  year.  After  two  months,  how- 
ever, an  injunction  was  secured  by  the  city  preventing  any  further 
work  on  the  river  front,  as  it  was  claimed  that  the  power  house 
would  project  beyond  a  line  established  by  the  city.  The  question 
was  taken  up  with  the  United  States  Government,  and  after  a  vex- 
atious delay  the  matter  was  settled  in  favor  of  the  company,  a  new 
harbor  line  having  been  established  which  placed  the  building  within 
the  required  limits.  Further  delay  was  occasioned  by  a  very  high 
stage  of  water  of  the  Mississippi  River,  which  continued  during 
the  entire  season.  This  caused  nearly  a  year's  delay,  although  work 
proceeded  on  the  engine  room  and  the  engine  foundations. 

The  site  is  located  near  the  center  of  the  city,  a  short  distance 
north  of  the  Eads  Bridge.  It  occupies  an  entire  city  block,  and 
with  a  present  length  of  building  of  322  ft.,  allows  for  an  extension 
of  100  ft.,  with  additional  space  for  storage.  The  building  is  of  the 
steel  skeleton  type,  supported  by  concrete  walls  resting  on  rock 
foundations,  with  terra  cotta  columns  and  brick  curtain  walls. 
Steel  window  and  door  frames  are  used,  a  fire-proof  construction 
having  been  adopted  throughout.  The  roof  is  lighted  by  five  sky- 
lights, running  crosswise  of  the  building. 

The  power  house  equipment  has  been  located  and  arranged  with 
a  view  to  securing  the  most  economical  operation  of  the  plant.  The 
current  generated  will  be  three-phase,  25  cycles,  at  6,600  volts,  and 
will  be  transmitted  to  the  various  sub-stations  in  the  city  for  trans- 
formation. The  current  will  not  only  be  used  for  electric  light 
and  power  purposes,  but  for  the  operation  of  the  street  railway 
system  of  the  St.  Louis  Transit  Company  as  well.  At  present  the 
generators  will  be  driven  by  reciprocating  engines,  although  the  use 
of  the  steam  turbine  for  extensions  is  being  considered. 

The  engine  room  is  322  ft.  long  and  81  ft.  wide.  The  interior  is 
finished  w  ith  brown  Vnameled  brick  to  a  height  of  10  ft.  from  the 
main  engine  gallery,  and  above  that  height  with  white  enameled  brick. 
The  only  floors  will  be  those  at  the  sides  of  the  foundation  for  the 
support  of  heavy  parts  which  may  be  moved.  Otherwise,  all  parts 
of  the  room  will  be  reached  by  a  series  of  galleries  and  stairways. 
The  engine  room  consequently  will  be  unobstructed  from  the  base- 
ment floor  to  the  roof,  and  will  be  served  by  a  50-ton  traveling  crane 
with  a  ten-ton  auxiliary  hoist.  This  will  be  operated  by  induction 
motors  from  the  same  circuits  as  the  motors  for  the  motor-driven 
exciter  sets.  All  of  the  electrical  equipment  is  of  Westinghouse 
make. 

The  equipment  at  present  will  include  two  1,500-kw  alternators  of 
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the  revolving  field  type,  each  direct-connected  to  a  vertical  cross-  galleries  located  at  one  end  of  the  engine  room.  This  will  provide 
comipound  Reynolds-Corliss  engine  made  by  the  Allis-Chaimers  for  the  control  of  two  1,500  and  three  3.000-kw  generators,  four  125- 
Company.     There  are  three  further  units  of  3,000-kw  capacity  each.       volt,   ino  kvv   exciters,  and  twelve   feeders.     Each   generator   will  be 


liG.   8. — Switchboard   Station   A    Missouri-Edison   Electric   Company. 


Fig.  9. — Map  Suuwi.ng  Akhas  of  Undkrgrou.nd,  Direct-Current   and  Ai.tf.rnating-Currknt  Districts,  St.  Loui- 

There  will  be  three  engine-driven  exciters  of  a  capacity  of  100  kw       connected    to   a    .separate    auxiliary   bus.     These   auxiliary   bus-bars 

at  125  volts  each,  and  two  motor-driven  sets  of  the  same  capacity.  will  be  connected  through  oil  break  switches  and  high-tension  hook 

A  switchboard  of  blue  Vermont  marble  will  be  installed  in  several       switches  by  duplicate  sets  of  cables  to  a  duplicate  set  of  high-tension 


638 


KI.ECTKK    \I.     WORLD     ani.     ENGINHKR. 


M.I  I    NO    ifi 


liiis-barN.      I  he  HmKi-  (l•»•lll•^^  arc  coiiiii'clfil  io  ilio  loiiiu'r  tliroitxli 
iiiliTloikfd  M'li'ilur  ><\vitchi'> 

I'lif  l»iilt-r  KMiiii,  altluiuxli  ol  llio  sanii'  li-nxtli  a>  tlio  i'ii){in('  niDtn, 
will  Ih-  <i.|  II.  wulf.  The  c(|ui|iMit'nl  will  i-onsist  (>(  Jd  iiilcnially- 
liicil  hiiilris  i)f  liii-  Si'oti-ji  iiiariiu'  lypc,  \Mlii  llu-  C()lnl)ll^tll>tl  iliainltt-r 
at  till'  ii-iiUT  111  ilic  boiler.  TlirM'  an-  ii  ft.  7  in.  in  ilianK-U'c  ami 
35  fl.  ill  IfiiKlli.  Two  »>(  llu"  tnriiacfs  arc  48  in.  in  diameter  ainl 
one  SJ  in.  I'lacli  will  be  eiinipped  with  a  Jone>  niulcrfeed  stokci. 
Two  brick  stacks  joo  ft.  hiKli  and  i.j  11.  in  diamelcr  of  Custodi> 
construction,  will  be  erected,  drecn's  econoini/ers  will  also  be  in- 
stalletl.  'I'be  boilers  will  be  placed  in  t«o  rows,  facing  each  other, 
and  each  pair  will  be  connccteil  wiih  tin-  steam  lie.ider.  I'"oiir  boiler 
feed  pumps  of  the  Admiralty  tyjie  will  be  used.  The  feed  water 
heaters  will  be  of  the  closed  type,  of  special  design.  A  VV'heeln 
condenser  will  be  installed  for  each  unit,  two  of  which  will  be  placed 
between  two  engines,  and  so  connected  that  either  one  can  be  used 
for  either  engine.  The  circulating  water  is  piniiped  from  the  river 
by  centrifugal  pmnps.  which  discharge  into  a  large  m:iin  leading  to 
the  coiulcnscrs.  I'Voin  the  latter  the  condensing  water  will  overllow 
into  the  river.  Hotb  tiie  circulaliiig  ami  liie  .lir  pumps  will  be  driven 
by  steam  engines. 

On  the  east  side  of  the  boiler  room,  iietween  two  parallel  walls, 
one  of  which  will  form  the  river  wall,  are  located  the  coal  bunkers 
and  the  settling  tanks,  which  will  be  utilized  for  removing  all  sus- 
pended matter  from  the  feed  water,  which  is  taken  directly  from  the 
river.  I'rom  these  coal  bunkers  the  coal  will  be  taken  into  cars  in 
the  ba.senient.  which  deliver  the  coal  to  the  boot  of  a  large  elevator. 
This  elevator  places  the  coal  in  large  tanks  at  cither  end  of  tiie 
building,  under  which  passes  the  crane  which  delivers  the  coal  to 
the  spouts  of  the  stokers.  The  same  cars  which  handle  the  coal 
in  the  basement,  also  take  the  ashes  from  chutes  underneath  the 
boilers.  The  coal  storage  compartment  delivers  the  coal  into  the 
cars  at  about  the  elevation  of  the  boiler  room  floor.  Above  the 
coal  storage,  on  top  of  steel  girders  which  rest  on  the  parallel  walls 
already  mentioned,  is  the  track  for  the  railroad  cars.  Either  side 
or  bottom  dump  cars  will  be  available  for  unloading  coal.  Arrange- 
ments have  also  been  made  whereby  coal  can  l>e  unloaded  from 
barges  on  the  river.  The  coal  storage  space,  which  is  of  the  same 
length  as  the  engine  and  boiler  rooms  and  about  20  ft.  wide,  will 
hold  about  6,000  tons  of  coal.  The  ultimate  storage  capacity  of  the 
plant  will  he  e(|ui\aleiit  to  aliout  ten  days'  supply  at  tiie  iiia.ximum 
rate  of  the  plants. 

In  conclusion    it    may   lie   said    lliat   the   liberal  .policy   inaugurated 
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by  the  Union  Electric  Light  and  Power  Company  has  already  resulted 
in  a  considerable  expansion  of  the  business.  It  furthermore  shows 
the  possibilities  which  can  be  developed  in  such  an  industrial  center 
as  St.  Louis  when  the  conditions  are  thoroughly  understood.  What 
is  without  doubt  the  largest  single  contract  in  the  history  of  the 
electric  light  and  power  business  in  the  United  States  was  secured 
from  the  St.  Louis  Transit  Company.     This  calls  for  9,000  kw   18 


limii-,  .1  (l.n  foi  a  teiin  ol  10  years  The  latter  eoiii|),iM\  bad  previ- 
ously already  closed  contracts  for  the  e(|iiipineiit  of  a  new  power 
house  which  was  urKeiiily  re(|uired  lo  supply  the  iiicreasiiiK,  demand 
of  power  for  its  system.  Kecogni/ing  the  value  of  such  a  consumer, 
iieKoii.'iiions  were  successfully  brought  to  a  close  whereby  the  St. 
I.oiiis  Transit  t'ompaiiy  reliin|uishes  the  plan  of  building  its  own 
pi'wer  house,  ami  obtains  all  of  its  current  front  the  Union  Electric 
Light  and  Power  Company.  A  further  important  contract  is  that  with 
the  Louisiana  Purchase  I'^xposition  Coinpany,  which  calls  for  a 
capacity  of  fi.ono  kw  during  the  period  of  the  World's  I-'air.  l-'iirther 
evidi'iirr   ..1'    ill.     liberal    policy    ptirsiieil    can   be   adduced    from    the 
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number  of  isolated  plants  which  have  >liut  down  since  the  consoli- 
dation. These  are  22  in  number,  and  ranged  in  capacity  from  15 
to  165  kw,  with  an  aggregate  capacity  of  1,575  l<w. 

I-'rom  the  accompanying  map  it  will  be  noticed  that  the  greater 
part  of  the  area  of  St.  Louis  is  reached  by  one  or  the  other  of  the 
company's  lines.  This  possibly  will  produce  the  impression  that  the 
territory  is  already  covered,  but  such  is  not  the  case,  when  the  fore- 
going is  considered.  Although  a  large  number  of  isolated  plants 
have  already  been  shut  down,  a  large  number  are  still  in  operation. 
Although  within  the  last  five  years  the  gross  receipts  of  the  combined 
companies  have  increased  50  per  cent.,  and  the  total  during  the  past 
year  was  nearly  $1,500,000,  a  consideration  of  the  results  obtained 
since  the  inauguration  of  the  new  policy  will  lead  to  the  conclusion 
that  the  business  secured  in  the  past  is  but  a  small  part  of  that  which 
awaits  development. 


Twelfth  Annual  Convention  of   the  Pennsylvania  Street 
Railway  Association. 


The  Pennsylvania  Street  Railway  Association  held  its  twelfth 
annual  convention  in  the  ball  room  of  the  Park  Hotel.  Williamsport, 
Pa.  The  convention  was  called  to  order  by  President  Ernest  H. 
Davis,  who,  after  responding  to  the  Mayor's  welcome,  laid  particular 
stress  upon  the  question  box  idea,  and  expressed  the  hope  that 
through  the  hearty  co-operation  of  the  members  the  feature  would 
prove  of  valuable  assistance  to  street  railway  men.  In  referring  to 
the  development  of  interurban  railways,  Mr.  Davis  said  that  their 
construction  had  been  greatly  hindered,  owing  to  unnecessary  re- 
strictions in  State  laws,  and  he  called  upon  the  members  to  use  their 
utmost  influence  to  secure  more  favorable  legislation  for  interurban 
railways. 

The  afternoon  session  was  devoted  to  the  reading  of  and  discus- 
sion on  John  F.  Ohmer's  paper  entitled  "Fares  and  Fare  Protection." 
In  the  evening  the  delegates  enjoyed  a  smoker  at  the  Park  Hotel. 
The  following  day  over  seventy  delegates  took  a  pleasant  trip,  in 
three  special  coaches,  to  Eagles  Mere,  via  the  Reading,  Williamsport 
&  North  Branch  Railroad.  The  election  of  officers  resulted  as  fol- 
lows :  President,  F.  B.  Musser,  general  manager,  superintendent 
and  purchasing  agent  of  the  Harrisburg  Traction  Company;  secre- 
tary, C.  H.  Smith  (re-elected),  superintendent  and  purchasing  agent 
of  the  Lebanon  V^alley  Street  Railway  Company;  treasurer.  William 
H.  Lanius  (re-elected),  president  of  the  York  County  Traction 
Company. 
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Alternating  Current  Switchboards--IV. 

H's   Stki'kkn  Q.  Vf avf.s. 

AN()'I"IIICI<   tyiH'  cil   paiu'l   similar  In  that   dcscrilx-d   in   llio   pre- 
ceding article  is  siiowii  in  Fig.  22.  the  main  difference  being 
that    the    circuit-hreaker    slab    is    made    2-,   in.    liiglier    to    ac- 
commndate   the  necessary   closing   niechani'-ni  :    the   main   slab   is   in- 


circuit-breakers,  etc.,  will  hold  g(jod  for  both  types.  Tiie  illustra- 
tion shows  one  of  the  boards  built  of  this  type — made,  in  fact,  pre- 
\ious  to  the  standardization  of  this  line  of  panels— but  it  illustrates 
\ery  well  the  general- construction.  >  The  board  shown  dififers  from 
the  present  stand.ird  in  the  following  particulars:  The  circuit- 
breaker  panels  are  18  in.  high,  instead  of  25  in.,  making  it  necessary 
to  locate  the  closing  mechanism  of  the  circuit-breaker  off  the  inslru- 


FiGS.  22  .\ND  23. — Front  .\.\i)  Rf..\r  \'ik\v.s  of  6oo-volt  Swm  mho.m;ii. 

creased   to  65   in.  to   hold   the   atWitional    meters,  and  a   few   other       ment  slab  instead  of  on  the  iipixr  slab;  different  types  of  ammeters 
changes  are  made.     These  boards  are  btiilt  for  the  same  voltages  as       and   voltmeters   were   used.   ai\d   two   single-phase  Niagara   type   in- 


-I'KONT  .\\n  Rk.\k  \'ie\vs  of  2JOO- volt  S\vir<.niiu.\Ki>. 


Fi(;s.  24  .VM) 

the    other    type,    namely    100-600,    1,100-2.200    and    2,200-6.600,    and       dicating  wattmeters,  connected  to  properly  divide  the  load  on  three- 
the  same  general  remarks  relative  to  the  types  of  switches,  meters,       phase  circuits  employed,  as  the  polyphase  indicating  wattmeters  were 
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not  designed  when   llic  Iid.ikI   m;i!1  built;   lirld  plugs  were  used  in 
stead  of  field  switches,  uiid  the  feeder  panels  were  built  .'^  in.  wide 
instead  of  3J  in.,  the  present  standard   for  this  si/c. 

Fig.  33  shows  rear  view  of  this  same  board  and  illustrates  the 
bus-bar  consiruolinn,  the  strap  connoiMmns,  series  Iransforniers, 
etc.  These  strap  connections  are  made  with  copper  straps  j  in.  x 
yi  in.  in  section,  spaced  J^  in.  apart,  a  sufficient  ntiinlier  being  pro- 
vided to  carry  the  iiirnul   withunl   iiiidiu-  ri'>c  In  Iciupcialinc.     \Vit^ 


feeder  p.incli,  which  as  a  rule  cmitrol  banks  of  raising  transformers 
feeding  power  transmission  lines,  arc  usually  supplied  with  over- 
load time  limit  breakers.  The  function  of  the  timeliinit  relay 
IS  to  delay  the  openiiiR  of  the  circuit  breaker  for  some  predeter- 
mined leiiKih  of  time,  raiiKiiiK  from  one  to  ten  seconds  after  the 
overload  or  shortcirciiits  come  on  the  transmission  line.  This 
device  prevents  a  temporary  overload  or  short-circuit  in  one  of  the 
Mil)  statiiins    fed    from   the   transmission    line   rntliiiK  "T  the   power 


Figs.  26  and  27. — Sidk  .\.nu  Fko.v r  \'iews  ok  2200-voLr  SwircnuoAHU. 


very  heavy  currents,  such  as  arc  handled  on  these  boards,  the  outer 
bars  will  carry  more  current  than  the  inner  ones,  due  to  the  so- 
called  "skin  effect."  As  this  effect  is  more  noticeable  at  higher 
frequencies,  more  straps  are  used  for  the  same  current  at  60  cycles 
than  at  25  cycles  or  for  direct  current. 


from  the  entire  line,  as  it  gives  time  for  the  sub-station  breakers  to 
come  out,  simply  cutting  off  the  one  station.  The  panels  are  also 
built  for  1,100-2,200  and  2,200-6,600  volts  similar  to  the  corre- 
sponding panels  of  the  type  previously  described,  with  the  addition 
of  a   single-throw   or   double-throw   square    shaft   switch   connected 


Figs.  28  axd  29.— Front  a.nu  Rear  Views  of  i  1,000-', olt  Switchbo.vrd. 


The  600-volt  panels  of  this  type  are  built  for  practically  the  same 
work  as  the  type  previously  described,  using  the  same  type  of 
meters,  switches,  breakers,  etc.,  so  that  it  is  not  necessary  to  repeat 
the  remarks  on  these  items.  There  are  a  few  points  of  difference, 
however,  that  may  be  briefly  noted. 

The  circuit-breakers,  instead  of  closing  singly,  are  thrown  in 
all  at  the  same  time  bv  the  action  of  cross   shaft  and  lever.     The 


in  series  with  and  interlocked  with  the  main  circuit-breaker. 

Fig.  24  shows  a  front  view  of  a  2,200-volt,  two-phase  switchboard 
illustrating  the  type  of  switches  and  circuit-breakers  used.  Fig. 
25  is  a  rear  view  of  the  same  board  and  shows  the  bus-bars,  series 
and   shunt  transformers,  ground   detector  condensers,  etc. 

.•\nother  type  of  panel  is  illustrated  in  section  in  Fig.  26.  In  this 
board,  which   is   for  2,200  volts,  channel   iron  braces  are  run   from 
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the  top  of  the  meter  and  switch  panels  to  the  wall  and  the  circuit- 
breakers  arc  supported  on  slabs  resting  on  these  horizontal  channels 
and  the  various  poles  of  the  breaker  are  separated  by  marble  bar- 
riers. The  bus-bars  on  this  particular  board  were  2-in.  round  copper 
rods  insulated  with  fullerboard  and  mica  tubes  and  later  covered 
with  asbestos  steam  pipe  covering  for  the  purpose  of  fire  proofing. 

Fig.  27  is  a  front  view  of  this  board  and  shows  how  the  breakers 
are  set  back  of  the  board  and  illustrates  the  type  of  switch  used. 
These  switches  consist  of  knife  blades  mounted  on  an  insulated 
shaft,  and  separated  by  marble  barriers.  These  switches  are  not 
used  to  open  the  circuit  under  load  and  in  fact  are  so  interlocked 
that  when  the  breaker  is  closed  it  is  impossible  to  open  the  switch, 
but  if  already  open  can  be  closed.  When  the  breaker  is  open,  the 
switch  can  be  opened  or  closed  and  thrown  over  from  one  bus  to  the 
other.  The  breakers  used  generally  are  the  stick  form,  described 
in  connection  with  a  previously  described  type.  The  synchro- 
scopes are  here  also  mounted  on  swinging  brackets.  There  is  an  am- 
meter for  the  field  circuit  on  each  generator  panel  and  an  ammeter  is 
furnished  for  each  phase.  On  two-phase  generator  panels  there 
are  two  single-phase  indicating  wattmeters,  and  on  three-phase 
generator  panels  a  polyphase  indicating  wattmeter  is  used. 

Panels  of  this  type  for  2,200-6,600  volts  are  similar  to  those  just 
described  except  that  they  are  only  built  for  three-phase  work,  and 
the  breakers  and  switches  are  designed  for  the  higher  voltage.  The 
panels  for  6,600-11,000  volts  are  also  similar  to  those  just  de- 
scribed, except  that  there  are  no  switches,  the  circuit  being  opened 
and  closed  on  the  breakers,  which  are  of  suitable  size  to  success- 
fully handle  currents  at  this  voltage.  . 

Fig.  28  illustrates  a  board  of  this  type  used  for  the  control  of 
two  500-kw,  ii,ooo-volt,  three-phase  generators,  two  375^-kw,  12;- 
volt  exciters,  and  one  main  outgoing  feeder.  On  the  upper  slab  of 
the  double  exciter  panel  should  be  a  pair  of  static  ground  detectors 
connected  to  condensers  on  the  main  high-tension  bus-bars,  but 
these  instruments  and  the  generator  rheostats  were  not  mounted 
when  the  switchboard  was  photographed.  A  polyphase  integrating 
wattmeter  is  mounted  on  the  feeder  panel  to  measure  the  entire 
output  of  the  station.  Fig.  29  is  a  rear  view  of  this  same  board 
and  illustrates  the  bus-bar  construction,  location  of  series  trans- 
formers, etc.,  and  shows  how  the  high-tension  wiring  is  kept  away 
from  the  instruments,  etc.,  with  which  a  person  is  liable  to  come 
in  contact. 


An  Object  Lesson  in  Telephone  Receivers. — V. 


By  Arthur  V.  Abbott,  C.  E. 


Sources  of  Rubber  Supply. 


The  Department  of  .Agriculture  has  issued  an  interesting  Lulleiin 
on  rubber  culture  and  production  in  the  Central  American  States 
and  the  dependencies.  The  publication  is  the  work  of  O.  F.  Cook, 
botanist  in  charge  of  tropical  agriculture,  who  has  made  an  exhaus- 
tive study  of  rubber  culture  in  every  field  of  production.  Its  im- 
portance appears  from  the  fact  that  rubber  is  the  third  of  the  large 
imports  from  the  tropics,  sugar  and  coffee  being  the  first  and  secnnd 
respectively.  The  average  value  of  the  yearly  importance  of  rubber 
is  $28,000,000.  These  studies  are  directed  primarily  to  the  question 
whether  rubber  culture  is  promising  for  Porto  Rico  and  the  Philip- 
pines, and  the  principal  fact  established  in  this  report,  namely,  that 
a  continuously  humid  climate  is  neither  essential  nor  even  desirable 
for  rubber  culture,  promises  well  for  the  extension  of  this  industry 
to  the  tropical  islands  of  the  United  States, 

It  is  now  accepted  that  rubber  can  be  cultivated  and  that  the  sup- 
ply from  wild  growths  cannot  be  relied  on  for  a  sufficient  amount 
from  year  to  year.  .-Xt  the  same  time  it  has  hardly  been  shown  that 
cultivation  is  safe  and  profitable,  and  the  whole  industry  may  be  snid 
to  be  still  in  the  experimental  stage.  It  has  been  demonstrated  that 
the  Pst^aitrcc  may  be  cultivated  interchangeably  with  the  Castilla  in 
Central  America  and  Porto  Rico,  and  is  producing  handsome  results 
in  the  Malay  Peninsula,  Ceylon  and  Borneo.  The  variety  of  soils, 
exposures,  altitudes  and  climates  where  Castilla  will  be  successful 
have  been  found  to  embrace  widely  separated  sources  of  supplj'.  Mr. 
Cook  commends  rubber  culture  in  the  Philippines  in  view  of  what 
has  been  learned  about  Castilla. 

Studies  of  Castilla  in  Mexico  have  resulted  in  a  favorable  opinion 
regarding  the  prospects  of  Castilla  in  Porto  Rico,  since  it  is  believed 
that  the  requirement  of  continuous  heat  and  humidity  has  been  over- 
stated. Mr.  Cook  says  there  are  toward  the  southwest  corner  of  the 
island  many  places  where  the  climatic  conditions  are  not  unsuited 
for  Castilla  and  where  experimental  plantings  should  be  made. 


THE    HOLTZER-CABOT    RECEIVER. 

THIS  model  is  illustrated  in  Figs.  ^^  to  80,  inclusive.     Fig.  77 
shows  it  assembled  in  readiness  for  use.    In  Fig.  78  it  is  dis- 
sected.   The  case  consists  of  two  parts,  a  body  and  a  receiver 
cap.     The  magnetic  system  is  built  of  U-shaped  bars  of  steel  which 
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FIG.    78. — RECEIVER  DISSECTED. 

is  slightly  semi-circular  in  section.     The  bar  is   .624  in.   wide  and 
.26  in.  thick  and   3.5   in.   long.     The   pole  pieces  are  nearly   semi- 
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>(.-i-tiiiii,  .47  in.  w  iili',   .15  in.  thick.  .1);  in.  wide  and  i.^.s 


iiKncI   by  a   |iin,   winch  is  drive 


in.  liinK,  and  are  si-cnrcd  l<>  ihc  inaKncI  hy  a  pin,  winch  is  driven 
tlir(>n|{l)  llic  ni.'iKix'l  l>ar<>,  ihc  |>(>U-  pit-cu'^  and  a  tillinK  pircr.  The  coil 
s|iools  tit  tile  jiiilr  picco  an<l  art-  .4,)  in.  wide,  .81  in.  lonK  and  ..V> 
in,  deep.  The  windniK  is  .\o.  jd  wire  and  ihe  ri'Mslancc  70  to  Ho 
ohms;  the  coils  arc  connected  in  series.  On  the  inside  of  the  shell 
n  iM-arini;  is  faceil.     Hetween  the  niaKnet  bars  and  ilie  line  spools  a 
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non-metallic  disc  is  set  which  is  hrDuglu  to  a  licariiig  upon  tiie  ledge 
on  the  inside  ul  the  sin'll,  and  ihe  magnetic  system  lu-id  in  place  by 
four  screws,  which  pass  ihrongh  this  disc  into  the  receiver  case. 
The  diapiirajim  is  of  sheet  iron,  tinned  Hat:  ,01,^  in,  thick,  2.1  in 
in    diameter   and    i  .87    in     tree    diameter.      The    face   of   the   case    is 
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machined  and  the  diaphragm  clamped  between  the  cap  and  the 
body  of  the  case.  The  receiver  cord  passes  through  a  hole  in  the 
rear  of  the  case,  the  braid  of  the  cord  is  then  looped  around  the 
U  of  the  magnet,  and  there  tied  so  that  the  entire  receiver  hangs  to 
the  braid  thus  attached  to  the  magnetic  system.  Between  the  faces 
of  the  magnet  a  fibre  block  is  placed  to  which  the  cord  terminals 
are  carried  and  attached  by  means  of  two  screws.     Upon  this  fibre 


block  two  ilips  .lie  placed  The  cord  ternnnals  are  attached  to 
one  end  of  the  clip  line,  the  leadinn-in,  wires  to  the  other,  and 
then  Ihry  e.Ktcnd  to  iho  coil  spools.  FiRH.  70  and  80  are  the  phantoms 
froni  this  receiver,  I''ik.  7<J  showing  the  phantom  with  the  diapliraKin 
removed,  and  it  is  curious  tn  iiou-  tliat  this  field  is  almost  iirciilar 
in  cross-section,  which  would  apparently  correspond  in  distribution 
very  closely  tn  the  shape  «if  the  diaphr;ij{m,     I-'in.  Ko  is  the  phantom 
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with  the  diaphragm  in  place,  and  indicates  an  exceedingly  uniform 
distribution  with  a  diaphragm  that  is  not  oversaturated. 

Fig.  81  is  rather  a  unicpie  model  of  receiver  and  is  only  known  as 
being  an  ;ittempt  to  produce  a  design  which  could  be  subjected  to 
any  amount  of  abuse  without  injury.  The  magnetic  system  consists 
of  a  U  bar  upon  the  end  of  w'hich  the  customary  pole  pieces  are 
l)laced.  Resides  this  U  bar  two  leading-in  wires  are  placed  that  arc 
attached  to  two  binding  posts  set  near  the  end  of  the  magnet.  Thus 
the  whole  arrangement  is  placed  in  a  mold  and  composition  pressed 
around  it  so  that  the  leading-in  wires,  magnetic  system  and  pole 
pieces  are  cast  into  a  solid  block  of  composition.  The  case  is  then 
faced  oflf,  the  coil  spools  pressed  upon  the  pole  pieces  and  the  ter- 
minal wires  soldered  to  the  leading-in  wires.  The  diaphragm  is 
then  placed  on  the  case  and  the  diaphragm  cap  secured  home,    Obvi- 


FIG.    83. — THE    SUN"    RECEIVER. 

ously  there  is  no  possibility  of  adjustment  to  this  receiver  after  it 
is  once  manufactured,  and  in  case  of  any  injury  to  any  part  the 
easiest  method  of  repair  is  to  throw  the  receiver  away  and  buy  a 
new  one. 

The  Columbia  receiver,  shown  in  Fig,  82,  is  a  design  using  a  shell 
magnet  instead  of  a  bar  magnet,  as  is  shown  in  the  illustration. 
The  magnetic  system  consists  of  a  central  pole  piece,  upon  the  end 
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of  which  the  line  wire  coil  is  placet!.  This  bar' is  enclosed  in  an 
iron  tube,  which  forms  the  other  half  of  tiie  magnet  system.  Around 
liiis  tube  a  composition  bushing  is  placed  which  is  threaded  to  fit  a 
corresponding  screw  thread  in  the  interior  of  the  case.  The  magnetic 
system  is  then  screwed  lionie  and  adjusted  at  the  proper  distance 
from  the  diaphragm.  Then  a  lock  nut  is  screwed  on  the  outside 
of  the  bushing,  which  locks  it  against  a  ledge  machined  in  the 
receiver  case.  The  diaphragm  is  secured  in  the  usual  manner  by 
clamping  it  to  the  face  of  the  case  by  means  of  a  diaphragm  cap. 
The  Cohunbia  receiver  adopts  a  method  similar  to  that  used  in  the 
receiver  of  the  Western  Telephone  Construction  Company,  of  per- 
•lorating  the  diaphragm  cap  with  a  number  of  small  holes  instead 
of  a  large  central  aperture.  This  by  some  is  considered  an  advantage. 
as  it  prevents  the  curious  or  malicious  from  poking  the  diaphragm 
with  a  pencil  or  other  object,  and  thus  bending  it  out  of  shape. 
Doubtless  this  is  an  advantage  from  a  maintenance  standpoint,  and 
while  it  is  asserted  that  this  method  of  making  the  diaphragm  cap 
does  not  perceptibly  impede  the  delivery  of  sound  waves  to  the  air, 
it  seems  almost  certain  that  the  larger  number  of  small  holes  must 
exercise  some  perceptible  retarding  action  upon  the  air  impulses. 
The  model    which  is  known  as  the  Sun  receiver,  e.xhibits  a  pecul 


TABIyK  VI.-RECEIVER  DATA. -THE  MAGNETIC  SYSTEM. 


.\.  B.    1.  Co.    Hand    Keceiver 
..      ..     ,.     ..       (|g,j  .. 

Stromberg  Carlson  Hand  "   .. 

.\mericiD  F^lectric  Tele-  j  ., 
phone  Co.  ( 

Kellogg  !^witcliboard  &  I  .. 
Supply  Co.        -  /       ' 

Manhattan  Hand  ".. 

Watch  Case       "  .. 

Erickson  Telephone  C».  -  "  .. 

Western    Telephone       I   ,, 

Construction  Co.       f 
Swedish  American        -        "  .. 


Hollzer-Cabot . 
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'30 

.35 

425 

.i»7 

625 

.24 

655 

•25 

630 

•24 

eis 

.120 

Irc'l 

(■h»Ck 

612 

.20 

627 

.24 

f23 

■11 

624 

.26 

□ 

CD 


•50 

•  •57 

J25 

5«8 

4250 

.053 

!... 

477 

3500 

31 

.150 

4.60 

■332 

5800 

.3» 

.164 

4-25 

964 

4750 

.38 

151 

3.50 

1170 

54CO 

.31 

.075 

3.75 

364 
156 

4300 

.50 

.125 

4.00 

1177 

6000 

.38 

.151 

3.50 

553 

4000 

.25 

.142 

3.75 

761 

4500 

■38 

.158 

3.SO 

1262 

5500 
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No.  Name. 

1  A.    B.   T.   Company    hand    receiver    

2  A.    B.   T.    Company   head    receiver    

3  Stromberg-Carlson    hand    receiver 

4  American    Electric   Telephone    Company   receiver    ,  , 

5  Kellogg   Switchboard   &    Supply    Company    receiver 

6  Manhattan    liand    receiver    

7  Manhattan    watch    case    receiver    

S  Ericlcson    Telephone    Company    receiver    

9  Western  Telephone  Construction  Company  receiver 

10  Swedish    American    receiver    

f  I  Holtzer    Cabot    receiver     


TABLE    VHI.- -RECEIVER 


J2 

e 

f 

? 
^ 

s 

.2  c 

?■? 
So 

•540 

•085 

1.36 

•30 

.3>2 

9600 

•375 

.086 

•5" 

2.05 

.500 

9700 

•590 

.100 

I. .8 

■38 

■436 

13100 

.610 

.100 

1.50 

■39 

.420 

1*900 

■540 

.I02 

1.25 

.36 

.420 

12300 

630 

.120 

Prolongation 
•f  in. 

.52 

.480 

6000 

Steel  i)iii 

.280"  diam. 

.14s"  hole 

.26 

5300 

■573 

.113 

.970 

■43 

•415 

1160a 

•  495 
.625 

.090 
.120 

.970 
I-3I 

.29 
.45 

.412 
.500 

9680 
8800 

.470 

.130 

1. 1 20 

.46 

•475 

10500 

kTA.      THE 

LINE    COILS. 

No. 


Name. 

A.    B.    T.    Company    hand    receiver    

A.    B.    T.    Company   head    receiver    

Stromberg-Carlson    hand    receiver     

American    Electric   Telephone    Company   receiver    .  . 
Kellogg   Switchboard   &    Su|)ply    Company    receiver 

Manhattan    hand    receiver    

Manhattan    watch    case    receiver    

Erickson    Telephone    Company    receiver     

Western  Telephone  Construction  Company  receiver 

Swedish    American    receiver    

Holtzer     Cabot     receiver     


T3 

c 

c. 

? 

J 

^ 

.40 

•9» 

.43 

•37 

•68     . 

.31 

•  44 

.86 

.50 

.40 

■  90 

.62 

•  41 

.90 

.42 

•44 

1. 00 

■43 

spool 

Circular  i"  diam 

■  3< 

•  4" 

.88 

■  3> 

•42 

.83 

•37 

•43 

•92 

•43 

•  43 

.81 

.36 

Brass 
Brass 
Fibre 
Brass 
Brass 
Brass 
Wood 
Brass 
Brass 
Brass 
Brass 


•a 

0 

u 

C 

36 

20  to  26 

38 

60 

38 

94 

36 

125 

30 

69 

36 

68 

38 

73 

36 

121 

36 

98 

34 

75 

36 

78 

TABLE    IX.— RECEIVER    DATA.      THE    DIAPHRAGM. 


No.  Name. 

1  ,\.    B.   T.    C^ompany    hand    receiver    

2  A.    B.   T.    Company   head    receiver    

3  Stromberg-Carlson    hand    receiver 

4  American    Electric  Telephone    Company   receiver    

5  Kellogg   Switchlroard  &    Supply    Company    receiver    

<S  Manhattan    liand    receiver    

7  Manhattan    watch    case    receiver    

8  Erickson    Telci)boiie    Company    receiver    

9  Western  Telephone  Construction  Company  receiver 

10  Swedish    American   receiver    

1 1  Holtzer    Cabot    receiver     

ia^rjty  in  the  adjustment  of  the  pole  pieces  to  the  diaphragtu.    As  is 
shown  in  Fig.  83,  the  model  consists  of  a  case,  body  and  a  diaphragm 
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2^25 

1.93 

Ferrotype 

\'arnish 

Flat 

01 

2.00 

2.00 

F'errotype 

\'arnish 

Flat 

01 

2.19 

2.12 

Sheet  iron 

Tin 

Flat 

01 

2.12 

1.87 

Sheet  iron 

Tin 

Dished 

01 1 

2.18 

'93 

Ferrotype 

Wlrnish 

Flat 

01 

2.25 

1.75 

I'errotype 

N'arnish 

Flat 

005 

2.00 

1.75 

Ferrotype 

Varnish 

Flat 

01 

2.31 

2.00 

Sheet  iron 

Tin 

Flat 

01 1 

2.13 

1-93 

Sheet  iron 

Tin 

Flat 

014 

2.19 

2.00 

Sheet  iron 

Tin 

Flat 

013 

2.13 

1.87 

Sheet  iron 

Tin 

Flat 

cap.     The  magnetic  system  is  composed  of  two  parallel   b«rs  that 
are  united  by  two  bolts  atid  filling  pieces,  those  at  the  rear  Weing  •£ 
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magiiflic  and  lliosc  in  the  front  of  iionniagnrtic  material.  The 
pole  pieces  arc  securctl  to  the  front  bolt  and  carry  the  coil  spools 
to  which  is  bolted  a  heavy  brass  plate,  on  top  of  which  the  dia- 
phragm is  placed.  The  pole  pieces  extend  through  the  brass  plate, 
which  is  faced  (WT  and  forms  a  bearing  for  the  diaphragm.  This 
brass  plate  bears  against  the  body  of  the  case,  and  the  diaphragm  cap 
clamps  the  diaphragm  case  and  magnetic  system  together  nt  a  single 
operation.  While  this  model  is  similar  to  those  of  the  Swedish- 
American  and  the  American  ;  it  is  a  departure  in  placing  the  sup- 
porting plale  outside  of  the  line  coils,  and  thus  reduces  to  a  minimum 
all  of  the  resonant  cavities  of  the  receiver.  For  the  sake  of  easy 
comparison  the  data  of  the  models  illustrated  is  collected  into  the 
following  four  tables:  No.  6,  the  magnetic  system;  No.  7,  the  pole 
pieces;  No.  7,  the  line  coils;  No.  9,  the  diaphragm. 


Electric  Flower  for  New  EiiKland  Mills. 


In  a  paper  read  at  the  recent  meeting  of  the  New  England  Cotton 
Manufacturers'  Association,  Dr.  F.  A.  C.  Pcrrine  discussed  the  eco- 
nomics of  water  power  development  and  suggested  a  change  from 
the  present  practice  of  each  mill  generating  its  own  power  to  a  sys- 
tem whereby  power  for  all  the  mills  in  a  given  district  would  be 
generated  and  distributed   from  a  central  station  plant. 

New  England  n)ills  are  equipped  with  both  steam  and  water 
power,  and  there  is  probably  no  body  of  men  in  the  country  more 
familiar  with  variable  water  power  than  their  superintendents.  Water 
powers  not  continuous  require  an  equivalent  steam  power  equipment 
of  engines,  boilers  and  men,  with  interest  charges,  and  in  consequence 
such  powers  only  eflfect  a  saving  equivalent  to  the  fuel  consumption 
of  the  steam  engine.  This,  with  contmuous  power  and  coal  at  the 
average  New  England  price,  amounts  to  approximately  $36  per  hp- 
year,  and  in  consequence  it  is  not  reasonable  to  contemplate  the  de- 
velopment of  excess  power  beyond  the  continuous  flow  of  the  stream 
where  the  generation  of  the  excess  power  involves  capital  and  opera- 
tion charges  exceeding  $36  per  year.  Furthermore,  it  is  safe  to  esti- 
mate that  this  means  that  one  should  not  expend  as  much  as  $600  per 
horse-power  for  the  development  of  excess  power,  since  a  cotton 
mill  organization  which  can  only  net  6  per  cent,  on  the  investment 
which  it  has  made  for  machinery  and  equipment  had  better  use  its 
money  in  a  banking  business  and  go  out  of  manufacturing.  In  fact, 
it  is  unwise  to  develop  the  variable  power  of  a  river  where  the  ex- 
penditure for  this  portion  of  the  developing  exceeds  on  the  basis  of 
twelve  months'  supply  of  power,  $200  per  horse-power,  or,  in  other 
words,  $100  per  horse-power  for  six  months'  power,  or  about  $150 
per  horse-power  for  nine  months'  power.  But  it  is  economical  to 
develop  the  variable  power  where  the  continuous  power  does  not  ex- 
ceed in  cost  $300  per  horse-power,  and  the  variable  power  does  not 
exceed  $200  per  horse-power,  based  upon  a  continuous  rate. 

It  has  been  stated  that  the  development  for  continuous  power  at  a 
cost  not  exceeding  $300  per  horse-power  produces  energy  at  a  rate 
with  which  steam  plants  cannot  compete  successfully,  no  matter 
what  the  cost  of  fuel.  Dr.  Perrine  said  he  is  further  of  the  opinion 
that  where  the  excess  power  for  a  development  does  not  cost  more 
than  $200  per  horse-power  it  more  than  pays  for  the  saving  in  fuel 
alone,  and  that  this  condition  warrants  the  development  of  this  ex- 
cess power  and  the  installation  of  a  steam  plant  to  be  operated  only 
during  the  time  of  the  deficiency  of  w-ater.  As  these  opinions  may 
not  be  easily  justified  in  the  installation  of  the  plants  having  less 
than  1,000  hp  minimum  capacity,  and  as  the  majority  of  mills  and 
w-ater  powers  to  which  the  argument  might  apply  are  of  less  capacity 
than  this,  it  may  at  first  sight  seem  that  the  arguments  which  have 
been  presented  have  no  particular  or  general  interest;  but  before 
hastily  arriving  at  this  conclusion,  attention  should  be  given  to  the 
fact  that  the  development,  generation  and  distribution  of  power  is 
no  more  the  business  of  a  cotton  mill  than  making  investments  of  a 
banking  character  would  be. 

Cotton  mills  have  been  built  up  along  the  water  powers  of  New 
England,  and  as  a  consequence  we  find  everywhere  wasteful  and 
expensive  development  of  power,  a  lack  of  proper  railroad  facilities 
and  a  general  disregard  for  manufacturing  convenience  in  conse- 
quence of  a  choice  of  site  rendered  necessary  by  the  domination 
of  the  needs  of  past  methods  of  water  power  development.  Dr. 
Perrine  advocated  a  centralized  plant,  developing  power  for  the  use 
of  many  cotton  mills.     In  many  cases  this  means  the  purchase  of 


power  from  a  concern  altogrthrr  independent  of  the  mill  itself, 
though  in  the  future  central  power  plants  may  be  owned  by  the 
cotton  mills,  precisely  as  they  own  their  insurance  companies  to-day, 
with  a  separate  and  cfTicient  management  and  with  a  common  interest 
and  aim.  The  dcvclopmrnt  of  the  water  powers  in  large  units  and 
not  in  small  units,  with  auxiliary  central  steam  plants,  will  permit  at 
all  times  ihc  distribution  of  constant  power  to  the  mills  and  the  con- 
sequent location  of  the  mill  with  reference  to  their  product  and  oper- 
atives and  not  with  reference  to  the  power.  In  order  to  do  this  it 
is  necessary  to  abandon  the  developments  of  small  individual  falls 
and  to  substitute  therefor  the  unification  of  many  falls  into  one  high 
head  power  wherever  this  can  be  accomplished  by  the  means  of 
flumes  or  dams.  Whether  this  shall  be  done  by  the  individual  mills 
or  a  separate  water  power  company  owned  by  the  mills  is  a  question 
for  each  individual  case.  Generally,  in  sections  thickly  covered  by 
mills  and  intersected  by  power  streams  there  is  no  doubt  what  the 
central  plant  can  easily  utilize  and  concentrate  all  powers  within  a 
radius  of  35  miles,  lying  the  auxiliary  steam  plants  and  water  power 
plants  together  by  transmission  lines  so  that  the  mills  will  be  free, 
not  only  from  the  variation  in  the  water  supply  but  also  from  in- 
terruption of  service  due  to  breakdowns  of  machinery. 

It  may  be  objected  that  the  opportunities  for  accomplishing  this 
have  most  of  them  altogether  disappeared.  This,  indeed,  is  regret- 
fully true,  but  it  is  not  altogether  true,  and  there  are  to-day  many 
streams  throughout  New  England  undeveloped  on  account  of  their 
fancied  inaccessibility,  which  can  readily  become  available  if  the 
question  of  the  possibility  of  the  site  of  the  mill  near  the  water 
power  be  considered  as  unimportant,  and  if  transmission  distances 
of  from  twenty-five  to  thirty-five  miles  be  contemplated. 

The  development  of  water  powers  at  high  heads  has  not  only  ad- 
vantages on  account  of  the  fact  that  the  inefficiency  of  many  small 
wheels  is  eliminated,  but  also  from  the  standpoint  of  the  storage 
reservoir,  since  with  the  high  heads  that  are  sometimes  reasonably 
available  the  quantity  of  water  necessary  to  develop  a  large  power  is 
so  much  reduced  that  reservoirs  become  important,  which  under  low 
heads  are  of  inconsiderable  capacity.  Along  the  Boston  &  Albany 
Railroad,  between  Becket  and  Chester,  is  to  be  seen  an  opportunity 
of  carrying  out  such  a  plan  as  is  here  in  mind.  Whether  the  water 
in  the  Westfield  River  is  sufficient  for  any  development  may  be  a 
question,  but  it  is  assumed  that  the  water  is  in  reasonable  quantity, 
as  it  is  used  to  operate  several  mills  a  little  below.  It  will  be  ob- 
served as  in  traveling  along  the  railroad  that  a  canal  of  about  five 
miles  in  length  along  the  hillside  would  give  at  its  lower  end  a 
head  of  approximately  400  ft.,  and  although  there  are  no  mill  sites 
in  the  immediate  neighborhood  of  such  a  possible  power  plant,  there 
are  good  mill  locations  within  ten  miles  down  the  valley. 

In  the  vicinity  of  the  mills  at  Dalton  is  one  of  the  best  reservoir 
sites  in  the  New  England  States,  probably  rendered  forever  unavail- 
able by  reason  of  the  presence  of  Crane's  Pioneer  and  Berkshire 
mills  at  the  bottom  of  what  might  have  been  a  reservoir  backing  up 
the  water  beyond  Weston's  mill  and  turning  this  little  branch  of  the 
Housatonic  from  a  power  stream  of  comparative  insignificance  into 
a  stream  giving  a  large  continuous  water  power. 

Down  the  Housatonic  River  at  Glendale  are  two  powers  which 
have  practically  been  abandoned — that  at  Glendale  and  the  one  at 
Challenders.  The  configuration  of  the  ground  is  such  that  not  only 
these  two  powers  might  be  united,  but  if  it  were  not  for  the  present 
development  of  the  river,  many  feet  additional  head  could  be  ob- 
tained in  consolidating  the  heads  by  fiuming  the  river  for  a  distance 
of  ten  or  fifteen  miles. 

The  disadvantage  of  the  location  of  mills  along  the  rivers  is  most 
beautifully  shown  in  the  neighboring  cities  of  North  Adams  and 
Adams,  where  there  are  mill  after  mill  with  foundations  sunk  in  the 
river  beds  at  a  very  considerable  expense,  and  where  once  every 
five  or  ten  years  great  repair  bills  on  account  of  floods  are  en- 
countered, though  the  configuration  of  the  ground  is  such  as  would 
have  permitted  the  consolidation  of  the  water  powers  into  one  large 
efficient  central  station  plant. 

The  most  notable  example  of  the  wastefulness  of  low-head  develop- 
ment is  to  be  found  at  Holyoke,  where  the  canals  consume  space 
which  should  be  available  for  good  factory  sites,  and  where  they  are 
losing  from  20  per  cent,  to  25  per  cent,  of  the  entire  power  developed 
by  reason  of  the  inefficiency  of  many  low-head  wheels  in  series.  It 
would  not  be  correct  to  object  that  in  such  a  case  as  that  of  Holyoke 
the  inefficiency  of  electrical  machinery  and  transmission  would  more 
than  counterbalance  the  increased  eflSciency  of  the  waterwheels,  since 
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we  all  know  that  the  introduction  of  the  electrical  drive  will  of  itself 
overcome  the  loss  from  belting  amounting  to  more  than  the  loss 
incident  to  the  electrical  machinery,  and  whatever  increased  efficiency 
there  could  be  gained  by  the  high  head  would  be  clear  gain  and  in- 
creased power. 

The  present  day  marks  an  era  of  consolidation  and  specialization, 
and  all  that  has  been  said  is  in  direct  line  with  this  tendency,  and  is 
hardly  more  than  calling  attention  to  the  fact  of  the  improvements 
in  hydraulics  and  hydraulic  machinery,  electrical  generation,  trans- 
mission and  application,  and  the  great  change  now  made  possible 
in  the  methods  of  power  application  over  anything  that  has  been 
seen  heretofore  in  New  England. 

The  advantage  of  these  principles  has  been  widely  appreciated  in 
the  regions  of  the  Rocky  Mountains  and  beyond,  and  by  their  appli- 
cation the  manufacturers  of  these  regions  have  succeeded  in  over- 
coming their  very  great  disadvantage  of  inaccessibility  and  expen- 
sive fuel,  even  where  they  have  had  to  run  flumes  and  ditches  from 
five  to  fifty  miles  in  length,  and  have  had  to  transmit  power  to  such 
great  distances  that  the  limit  set  of  thirty-five  miles  seems  to  the 
Western  engineers  so  short  that  they  do  not  hesitate  at  rendering 
available  powers  that  are  at  least  100  miles  from  a  possible  market. 

The  reception  of  the  ideas  outlined  will  eliminate  many  of  the 
present  difficulties  met  in  New  England  from  the  gradual  increase 
in  price  of  coal,  and  will  tend  to  solve  also  some  of  the  questions 
that  are  so  serious  which  present  themselves  with  reference  to  the 
labor  problem,  and  will  aid  New  England  in  retaining  its  cotton 
manufacturing  business,  which  during  the  past  generation  has  been 
so  important  in  its  development  and  prosperity. 


Electro-Hydraulics  and  Street  Railway  Operation. 


As  noted  briefly  in  these  pages  last  week,  one  of  the  papers  read 
before  the  New  York  State  Street  Railway  Association  was  by  Mr. 
C.  E.  Parsons,  of  Glens  Falls,  on  hydraulics  in  connection  with 
street  railway  operation.  He  gave  some  interesting  details  with 
regard  to  work  in  his  own  vicinity,  and  said : 

"The  new  hydro-electric  development  at  Spier  Falls  on  the  Hudson 
River  is  to  play  a  most  important  part  in  the  operation  of  the  street 
railways  in  the  eastern  part  of  the  State.  Some  of  the  features  of 
this  plant,  and  of  the  one  at  Mechanicsville,  together  with  their 
various  transmission  systems,  give  an  idea  of  what  may  be  done  in 
reducing  the  cost  of  energy  as  used  for  electric  traction. 

"Within  the  last  year  a  complete  system  of  connecting  railways 
has  been  put  in  operation  in  the  Hudson  and  Mohawk  Valleys,  and 
lines  now  run  from  Gloversville  in  tlie  west  to  Albany  and  Hudson 
in  the  east  and  south,  and  Lake  George  on  the  north,  while  all  of 
the  intervening  cities  have  the  benefit  of  the  most  modern  electric 
railway  engineering  and  construction.  Six  different  railway  systems 
are  located  within  a  radius  of  45  miles  of  the  Spier  Falls  plant.  The 
Hudson  Valley  Railway  connects  Albany  and  Warrensburg  and 
the  adjoining  villages.  The  Ballston  Terminal  Railway  connects 
the  various  manufacturing  villages  in  the  vicinity  of  Ballston.  The 
United  Traction  Company's  lines  are  located  in  Albany,  Troy  and 
vicinity.  The  Albany  &  Hudson  Railway's  third-rail  system  covers 
the  territory  from  Albany  south  to  Hudson.  The  Schenectady 
Railway  Company  operates  lines  between  Schenectady,  Albany  and 
Troy,  and  has  nearly  completed  a  line  to  Ballston  and  Saratoga. 
The  Fonda,  Johnstown  &  Gloversville  Railroad  covers  34  miles  of 
territory  between  Gloversville  and  Schenectady. 

"Three  of  these  systems  are  now  using  power  from  Spier  Falls 
and  Mechanicsville.  The  Hudson  Valley  Railway  is  connected  with 
the  Glens  Falls  transmission  line  at  Glens  Falls.  The  voltage  on  this 
line  is  20,000,  and  part  of  the  current  is  used  in  rotaries  at  this  point. 
The  remainder  is  transmitted  over  the  company's  high-tension  lines 
located  on  the  right  of  way  to  the  Wilton  sub-station.  The 
18-mile  line  from  Saratoga  to  Glens  Falls  is  supplied  from  the 
rotaries  at  this  station.  The  railway  company  has  a  complete 
system  of  high-tension  lines,  and  connections  may  be  made  with 
very  little  additional  copper,  so  that  the  whole  125  miles  of  line 
may  be  operated  from  Spier  Falls.  The  United  Traction  Company 
of  Albany  is  under  contract  to  take  6,000  hp  at  its  sub-stations  in 
Watervliet  and  Albany,  and  a  large  part  of  this  power  is  now  being 
supplied.  The  Schenectady  Railway  Company  is  receiving  power 
over  three  separate  transmission  lines.  Two  are  from  the  Mechan- 
icsville plant  at   10,000  volts,  and  one   from  Spier  Falls   at  30,000 


volts.  These  lines  reach  sub-stations  at  Latham's  Corners  on  the 
Troy  branch,  Colonie  on  the  Albany  branch,  and  the  Dock  Street 
Station  in  Schenectady.  The  railway  company  also  has  a  io,ooo-volt 
transmission  system  connected  to  its  steam  plant. 

"With  the  prospect  of  so  much  of  the  energy  being  used  from 
Spier  Falls  for  railway  purposes,  it  became  of  the  utmost  importance 
that  a  reliable  and  constant  supply  should  be  assured.  The  one 
object  which  of  all  others  has  been  kept  in  view  since  the  very 
inception  of  this  water  power  development  was  to  so  build  that  the 
supply  of  power  would  never  fail. 

"One  of  the  first  questions  to  be  decided  in  a  water  power  plant 
is  the  size  of  the  units,  both  of  wheels  and  of  generators.  The  Spier 
Falls  plant  is  laid  out  with  four  more  generators  than  can  be  run 
in  extreme  low  water.  This  gives  a  spare  set  of  generators  during 
the  low  water  months,  and  provides  for  the  sale  of  30  per  cent,  more 
power  during  the  eight  months  of  the  year  when  the  supply  is 
abundant.  Another  feature  which  also  applies  to  most  plants  is 
that  of  the  construction  of  storage  reservoirs  to  regulate  the  flow 
during  the  summer  months.  It  is  easier  to  provide  for  additional 
units  to  be  supplied  from  this  storage,  while  the  first  part  of  the 
plant  is  under  construction,  than  at  some  future  time,  when  foun- 
dations would  have  to  be  put  in  with  the  aid  of  cofferdams.  The 
additional  cost  of  the  masonry  and  rock  work  for  spare  units  is 
small,  as  compared  with  the  expense  of  a  shut-down,  if  future  ex- 
tensions are  found  to  be  desirable. 

"In  regard  to  the  question  of  the  comparative  size  of  water  wheels 
and  generators  there  seems  to  be  a  difference  of  opinion  among  de- 
signing engineers,  and  at  first  consideration  it  might  seem  as  if  there 
were  no  necessity  for  a  wheel  much  larger  than  the  generator.  The 
Spier  Falls  wheels  are  built  to  develop  40  per  cent,  more  power 
than  the  rated  capacity  of  the  generators,  and  the  wisdom  of  such 
construction  has  already  been  demonstrated  in  the  following  manner : 
It  became  necessary,  in  order  to  fill  power  contracts,  to  start  the 
generators  before  the  dam  was  carried  to  its  full  height,  and  the 
wheels  are  now  operated  under  a  64-ft.  instead  of  an  8o-ft.  head. 
Because  of  their  large  capacity  they  are  able  to  maintain  the  speed 
and  develop  the  full  rated  power  of  the  generators,  although  the 
head  is  20  per  cent,  less  than  that  for  which  the  wheels  were  designed. 

"The  protection  of  the  canal  and  forebay  is  a  most  important 
feature,  and  a  thorough  study  of  existing  plants  was  made  before 
the  present  layout  was  adopted.  The  canal  and  intake  rack  run 
parallel  with  the  river,  and  the  racks  are  made  continuous,  with 
ample  space  behind  them.  This  gives  a  larger  rack  surface,  and  the 
velocity  being  correspondingly  less,  there  is  not  so  great  a  tendency 
for  driftwood  to  choke  the  water  supply.  This  arrangement  allows 
the  larger  pieces  of  wood  to  be  floated  down  the  face  of  the  racks, 
and  over  the  wasteway  at  the  end,  instead  of  lifting  them  out  bodily. 
A  practice  which  should  be  avoided  where  feasible  is  that  of  placing 
the  intake  square  across  the  current.  If  this  is  done  heavy  pro- 
jecting piers  must  be  built  to  take  the  ice  thrust  in  times  of  high 
water. 

"The  plant  at  Mechanicsville,  unfortunately,  has  this  arrange- 
ment, and  there  was  serious  trouble  with  the  ice  almost  every  year, 
until  a  series  of  ice  breakers  was  built  diagonally  across  the  river. 
In  order  to  facilitate  the  making  of  repairs  on  the  hydraulic  equip- 
ment, and  to  enable  any  part  of  the  system  to  be  laid  up  without 
interrupting  service,  a  series  of  grooves  for  stop  logs  was  arranged, 
both  for  the  canal  head  gates  and  for  the  gates  in  front  of  the  pen- 
stocks, and  any  of  the  gates  may  now  be  repaired  or  replaced  without 
affecting  the  others. 

"The  question  of  the  governing  of  a  plant  is  one  to  which  alto- 
gether too  little  attention  is  usually  given.  It  is  impossible  to 
attain  accurate  speed  regulation  with  the  best  governor  that  can  be 
built,  unless  due  consideration  has  been  given  to  the  principles  upon 
which  depends  the  speed  of  a  watei;  wheel.  The  function  of  a 
governor  is  to  vary  the  energy  delivered  to  the  wheel  as  the  gen- 
erator load  changes,  and  this  can  be  satisfactorily  done  only  when 
the  gates  and  gate  rigging  are  so  designed  that  they  will  respond 
quickly  to  the  governing  mechanism.  The  limitation  of  speed  control 
is  that  imposed  by  the  inertia  of  the  water,  and  to  obtain  good  gov- 
erning the  one  most  essential  thing  is  for  the  water  column  to 
respond  promptly  to  the  varying  aperture  of  the  gates.  It  is  to  the 
water  column,  therefore,  that  attention  should  be  given  from  the 
moment  the  plant  is  begun,  if  the  accurate  speed  control  which  is 
now  demanded  is  to  be  obtained.  The  shorter  the  penstock,  the 
sharper  the  downward  pitch,  and  the  less  the  velocity,  the  better 
on  the  whole  \vill  be  the  regulation. 
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"It  nul^l  Ik-  icnu-nibtrcil  :ils(i  dial  the  walcr  culiiiiiii  ilm's  not  riul 
at  the  tiiilc:  iiixl  Iodk  anil  I'ontniclcd  drnft  tnlirs  .nid  >h.'illii\v  tail- 
laci's  may  li;i\c  a  serious  clTcct  nn  llif  KovcrninK.  even  if  the  work 
alin\f  ilu-  wlicfl  is  correctly  planned,  l-'rcniiciit  cause  of  disaster  is 
ilie  sudtlcn  and  ilangerous  rise  of  pressure  in  the  penstock,  due  to 
sudden  closing  of  tlio  gates,  and  there  sccin  to  he  hut  two  practical 
methods  of  cliniinatinK  this  daiiKer.  Standpi|)cs  arc  ciTective  if  prop- 
erly huilt,  hut  are  expensive  and  a  source  of  trouhic  in  cold  cliinalcs. 
The  prohlem  seems  to  he  solved  at  Spier  I'alls  hy  the  use  of  l.oin- 
hard  relief  valves.  They  arc  easily  adjusted,  open  and  close  ipiickly 
and  have  n  discharge  area  large  enough  to  afford  ample  ]irotection. 
As  a  result  of  a  study  of  the  foregoiuK  principles  aiul  of  the  adop- 
tion of  the  most  modern  K«^»"rnors,  the  rcnulatiou  of  the  Spier  h'alis 
plain  is  very  satisfactory. 

"The  switchhoard  is  another  part  of  the  system  which  neecis  lo 
he  carefully  studied  if  shut-downs  arc  to  he  reduced  to  a  minimum, 
and  the  one  at  Spier  Falls  is  to  he  modem  in  every  respect.  It  will 
he  possihic  to  put  any  one  of  the  ten  machines  on  any  one  of  the 
eight  outgoing  circuits,  hy  means  of  the  small  controlling  switches 
on  the  operating  hoard  in  the  center  of  the  station.  Conseipiently, 
in  case  of  trouMc  with  the  generators,  ihcre  will  he  no  delay  in 
changing.  The  transmission  lines  are  all  to  he  huilt  in  duplicate, 
and  two  separate  pole  lines,  running  through  tlitTercnt  sections  of 
the  country,  will  reach  the  larger  centers  of  power  distribution. 

"There  is  a  great  ileal  of  scepticism  among  railway  managers  in 
the  Kast,  as  to  the  reliahility  of  water  power  as  applied  to  electric 
traction.  This  is  largely  due  to  the  fad  ili.it  designing  engineers 
have  not  given  the  proper  study  to  their  hydro-electric  developments, 
and  nunu-rous  shut-downs  and  poor  regulation  have  caused  the 
more  conservative  to  withholil  their  ajiproval.  From  the  results 
which  will  he  attained  in  the  Spier  F'alls  plant,  and  in  other  modern 
plants  of  this  character,  under  constnutioii.  it  seems  safe  to  predict 
that  water  power  will  be  as  reli.ible  as  steam,  with  the  additional 
advantage  of  a  saving  of  50  per  cent,  in  the  cost  of  energy." 


New  Telephone  Patents. 


C.VLI.    REOISTEKI.Vr,    SYSTEM. 

The  proportioning  ot  tclcplioiu'  charges  to  llic  aiiinmit  nt  scrxice 
given  has  always  been  a  rather  knotty  pro])k-iii.  The  flat  or  un- 
limited system  of  charging  of  course  makes  no  attempt  at  such 
equalization,  while  the  more  modern  message  rate  systeru  is  far  from 
perfect  in  this  direction.  Slot  machine  service,  as  given  in  many 
cities,  does  equalize  the  charges  fairly  well,  but  it  cannot  be  perfect 
in  this  direction  so  long  as  one  does  not  pay  something  for  "busy" 
calls.  For  instance,  suppose  A  to  make  five  attempts  to  call  per 
day,  but  owing  to  the  class  of  subscribers  called  but  one  of  these 
is  successful.  On  the  other  hand,  suppose  B  to  call  but  twice  a 
day  and  both  calls  are  successful.  Now  every  attempt  to  make  a 
call  by  .\  has  taken  part  of  the  time  of  his  operator,  and  as  this 
must  be  paid  for  in  some  manner  by  the  subscribers,  it  is  evident 
that  were  A  and  B  the  only  subscribers  on  the  system  a  large  pro- 
portion of  B's  payment  for  his  two  good  calls  would  go  toward 
paying  for  A's  failures  to  complete  his  one  call.  A  system  of  regis- 
tering calls  recently  patented  by  Albert  J.  Springborn  contemplates 
a  diflferentiation  between  successful  and  unsuccessful  calls.  These 
are  scored  separately  upon  two  counters.  These  counters  are  located 
at  the  subscriber's  premises — one,  that  for  good  calls,  being  operated 
automatically  ;  and  the  second,  for  lost  calls,  being  under  the  control 
of  the  central  office  operator.  Unfortunately,  the  present  develop- 
ment of  the  system  is  rather  of  the  laboratory  than  of  the  practical 
type,  as  there  is  at  each  subscriber's  station  such  an  abundance  of 
coils,  contacts  and  levers  as  to  render  the  maintenance  system  a  dis- 
advantage far  beyond  any  saving  w  hich  it  could  possibly  introduce. 

SELF-RELE.^SING    INTERCOMMUNICATING    SWITCH. 

George  F.  .\rcher.  of  New  York,  is  the  patentee  of  an  automati- 
cally releasing  intercommunicating  system  switch.  With  this  switch 
each  line  terminates  in  a  spring  member,  the  end  of  which  plays 
across  a  latch  member.  When  a  line  is  desired  the  corresponding 
spring  member  is  depressed  beyond  the  latch  to  a  stop  member,  to 
which  the  signal  battery  is  connected.  When  it  is  released  it  returns 
to  the  latch,  thereby  completing  the  talking  circuit  to  the  desired 
line.     If  the  receiver  be  returned  to  the  hook,  or  if  a  second  line 


spring  be  depressed,  iIk'ii   llir   latch   will  nil   and   release  any   KprniK 
previously  hilihrd 

IIFI.I.    VOKK    APJtrSTMKNT. 

One  of  ihe  primary  adjustnienls  of  a  polari/ed  hell  is  that  con- 
IrolliiiK  (he  distances  helween  the  amialure  and  pole  faces  of  tlu- 
core  and  helween  the  armature  and  ihe  free  pole  of  the  polari/ing 
perm.-ini'iit  magnet,  As  in  almost  all  bells  of  this  type,  the  armature 
i-  carried  hy  a  yoke  sp:iiining  the  longiliidin:il  frame  meinhers,  this 
.'idjiistinent  is  well  ternuci  ihe  yoke  adjiislinenl.  .\  coiiiiiioii  prac- 
tice in  providing  for  Ibis  yoke  movement  is  the  tlire,'i<ling  of  thr 
longitudinal  members  which  pass  through  Ihe  yoke  ends,  one  nut 
being  placed  on  each  side  of  the  yoke.  This  certainly  provides  a 
■-ecure,  if  rather  .iwkward,  adjuslmeiil.  I'rank  H.  Cook,  of  (Chicago, 
has  recently  obtained  a  p;ilent  for  another  means  of  yoke  adjust- 
ment, by  which  the  movement  of  the  yoke  is  facilitated.  In  this 
bell  the  longitudinal  members  are  cut  off  :it  about  the  level  of  the 
pole  faces.  These  ends  arc  then  drilled  .-md  tapped  to  receive  screws 
which  pass  through  the  yoke.  These  screws  are  quite  long  and 
after  passing  ihroiigh  the  yoke  they  are  threaded  through  spiral 
springs.  These  latter  hold  the  yoke  against  the  screw  heads,  while 
at  ihe  same  time  permitting  of  a  considerable  range  of  motion  of 
the  yoke. 


CURRENT  NEWS  AND  NOTES. 


CHICAGO  HK.IXCU  .1.  I.  li.  li.— Mr.  P.  Junkersfeld.  local  sec- 
retary, announces  the  appointment  of  the  following  members  to  the- 
F.xecutive  Committee  of  the  Chicago  branch  of  the  American  Insti- 
tute of  Electrical  F.ngineers :  Messrs.  George  A.  Damon,  James 
I.yman,  H.  H.  Wail,  Kempster  B.  Miller,  Prof.  P.  H.  Woodworth. 
J.  R.  Cravath  and  T.  P.  Gaylord.  .Vrrangenients  for  the  fall  (iro- 
granime  are  to  be  made  at  an  early  date 


,1/.///,  BV  TELEPHONE.— \t  is  stated  that  Senator  Fairbanks, 
cf  Indiana,  as  soon  as  the  regular  session  of  Congress  convenes,  will 
take  up  a  matter  in  which  he  is  much  interested.  Just  before  thc- 
adjouniment  last  spring  he  offered  a  resolution  calling  upon  the 
Postal  Department  to  investigate  the  feasibility  of  using  the  tele- 
phone in  the  delivery  of  special  delivery  letters.  The  Senate  would 
not  make  an  appropriation  at  that  time,  as  the  proposition  was  new. 
Senator  Fairbanks  talks  enthusiastically  of  the  matter.  He  believes 
that  the  adoption  of  the  rural  telephone  will  make  it  possible  for  the 
farmer  to  receive  his  mail  as  quickly  as  the  man  in  town.  He  would 
ha\e  it  arranged  so  that  the  postmaster  could  open  the  special  de- 
livery letter,  and  read  it  over  the  telephone  to  the  man  in  the  country. 
The  rapid  extension  of  telephone  lines  through  the  rural  districts 
makes  the  scheme  more  easy  than  it  would  have  been  at  the  time  he 
prepared  it.  He  has  talked  w'ith  merchants  and  farmers  and  mem- 
bers of  the  Post  Office  Department,  and  they  are  all  in  favor  of  the 
plan.     He  says  he  intends  to  push  the  matter  as  rapidly  as  possible. 


ELECTRIC  V.'IPOR  LAMPS.— Two  patents  were  recently- 
granted  to  Mr.  Peter  Cooper  Hewitt  for  improvements  in  his  electric 
vapor  lamp.  While  the  old  familiar  type  of  this  lamp  is  held  in  a 
vertical  position,  Mr.  Cooper  Hewitt  has  found  that  operation  in  a 
horizontal  position  has  certain  advantages,  and  has  now  patented 
details  of  construction  for  this  purpose.  It  is  stated  that  a  hori- 
zontally-disposed lamp  having  a  luminous  element  of  considerable 
length  placed  in  the  upper  part  of  a  room  furnishes  a  kind  of  illumi- 
nation which  is  agreeable  to  the  eye  and  is  well  adapted  to  display 
the  special  features  of  architecture,  decoration  or  furniture,  and  at 
the  same  time  the  light  is  said  to  be  agreeable  for  reading  purposes. 
The  other  patent  relates  to  details  of  construction  which  improve 
the  method  of  starting  the  mercury  vapor  lamp.  By  adding  certain- 
other  materials,  such,  for  instance,  as  red  sulphide  of  mercury, 
during  the  manufacture  of  the  lamp,  a  condition  is  produced  within 
the  lamp  which  facilitates  the  starting,  a  much  lower  potential  being 
sufficient  than  if  such  material  is  not  present.  It  is  also  of  advantage 
to  provide  a  band  of  foil  in  proximity  of  the  negative  electrode  and 
in  electrical  connection  with  the  positive  electrode.  To  start  the 
lamp,  it  is  connected  to  a  special  circuit  having  a  higher  potential 
than  that  upon  which  the  lamp  is  intended  to  run  after  it  has  been 
started,  this  higher  potential  being  produced  by  a  spark  coil. 
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MASS.lCin  SETTS  STREET  KAILWAVS.—M  the  anmial 
meeting  of  the  Massachusetts  Street  Railway  Association,  held  at 
Voting's  Hotel,  Boston,  the  following  officers  were  elected:  Presi- 
dent, Edward  P.  Shaw,  of  Newburyporl ;  first  vice-president,  Francis 
H.  Dewey,  of  Worcester;  second  vice-president,  RoVjert  S.  Goff,  of 
Fall  River;  treasurer,  Fred  H.  Smith,  of  Quincy;  secretary,  Charles 
S.  Clark,  of  Boston.  Executive  Committee,  the  president,  vice-presi- 
dents and  li.  H.  Crapo,  of  New  Bedford;  P.  F.  Sullivan,  of  Lowell; 
W.  S.  Looniis,  of  Itolyoke;  W.  W.  Sargent,  of  Fitchburg,  and  R.  T. 
Laffin,  of  Worcester  The  following  were  elected  Auditing  Com- 
mittee: Charles  F.  Grosvenor,  of  Palmer;  George  W.  Cook,  of 
Springfield,  and  11.  C.  Page,  of  Pittsfield. 


N.  E.  L.  A. — President  lulgar  accomplished  a  good  deal  of  work 
for  the  association  during  a  visit  to  New  York  last  week.  He  has 
completed  the  organization  of  the  committee  for  the  investigation  of 
the  steam  turbine,  and  a  meeting  will  be  held  at  an  early  date  to 
formulate  a  plan  for  innnediate  and  thorough  work.  The  association 
made  a  large  appropriation  for  this  work  at  the  Chicago  meeting, 
believing  it  to  be  one  of  great  importance  to  the  members ;  and  in 
the  hands  of  the  men  composing  the  committee  the  investigation  is 
sure  to  result  in  a  valuable  report  for  the  Boston  meeting.  The 
following  gentlemen  have  consented  to  take  up  this  work:  Mr. 
Wm.  C.  L.  Eglin,  Philadelphia,  chairman ;  Mr.  Frederic  Sargent, 
Chicago,  and  Mr.  A.  C.  Dunham.  Hartford. 


A  GREAT  STURM.— The  Atlantic  seaboard— particularly  the 
States  of  New  York  and  New  Jersey — was  visited  by  a  tremendous 
rainstorm  last  week,  lasting  virtually  from  Thursday  to  Saturday. 
and  doing  immense  damage.  Work  was  interrupted  at  the  General 
Electric  factories,  Schenectady,  by  the  rising  of  the  Mohawk  River. 
The  electric  power  dam  at  Port  Jervis.  N.  J.,  broke  away  and  damage 
was  inflicted  on  the  plant  of  the  Neversink  Light  &  Power  Company. 
At  various  points  along  the  Hudson  River  electric  light  and  power 
plants  were  submerged  and  silenced,  and  the  same  is  true  of  the 
system  of  the  Public  Service  Corporation,  in  New  Jersey,  whose 
plants  border  the  Passaic.  Serious  trouble  of  the  same  kind  was 
experienced  at  Scranton,  Pa.  In  several  places,  including  New  York 
City,  the  street  railway  systems  were  tied  up  or  badly  restricted. 


MARCONI  AT  WORK. — When  the  steamship  Caiiituiiin  arrived 
in  New  York  Harbor  on  Saturday  last  it  was  learned  that  Mr. 
Marconi  had  been  successful  in  his  latest  wireless  telegraph  experi- 
ments. The  steamship  Liicania,  with  the  inventor  on  board,  and 
with  special  apparatus,  sailed  from  New  York  on  October  3,  when 
Mr.  Marconi  said  that  he  would  attempt  to  communicate  with  one 
of  the  land  stations  all  the  way  over,  receiving  everything  they  sent. 
His  success  was  announced  in  a  wireless  telegraph  "extra."  which 
was  printed  on  the  Canif^ania  in  midocean  on  Wednesday  morning, 
shortly  after  the  two  ships  passed.  The  Lucaiiia  at  that  time  was 
in  communication  with  the  land  station,  and  had  been  since  leaving 
Sandy  Hook.  She  conveyed  all  of  the  latest  news  of  the  world  to  the 
CatHpania.  As  soon  as  the  Camf>anij  had  received  the  news  from 
the  Liicania,  Purser  Graham  assumed  the  role  of  editor,  and  with 
the  aid  of  several  of  the  other  members  of  the  crew,  published  an 
early  morning  extra.  The  paper  was  given  to  the  passengers  at 
breakfast,  with  the  information  that  it  was  the  first  thing  of  the 
kind  ever  done  at  sea.  Such  "relaying"  is  a  very  effective  demon- 
stration of  the  immense  possibilities  of  wireless  telegraphy. 


STREET  RAILirAV  PENSfONS.—At  the  recent  annual  meet- 
ing of  the  Metropolitan  Street  Railway  Association — the  benefit  or- 
ganization of  the  New  York  street  railway  interests — President  Vree- 
land  said:  "Referring  to  the  pension  system  in  combination  with 
the  association,  from  the  time  a  man  enters  the  service  of  the  com- 
pany, until  the  time  of  his  death,  he  is  properly  cared  for,  the  pension 
system  stepping  in  where  the  association  leaves  off  when  a  man 
becomes  incapacitated  for  active  labor.  It  has  also  been  made  a 
rule  that  all  of  the  lighter  grades  of  work,  such  as  transfer  agents, 
janitors,  watchmen,  etc.,  are  reserved  for  men  in  the  service  of  the 
company  who,  either  on  account  of  age  or  injury,  have  become  in- 
capacitated for  the  more  active  service.  This  is  in  direct  contrast 
with  the  system  in  vogue  years  ago,  when  influence  had  much  to  do 
with  the  placing  of  men  in  these  positions,  employees  of  many  years 
of  service  being  forced  out  with  no  means  of  support.  As  an  illus- 
tration of  the  workings  of  the  pension  system,  an  employee  with  an 


annual  salary  of  $goo,  who  receives  40  per  ceiU.  of  that  average  salary 
through  pensions,  would  receive  $360  per  year.  This  is  the  interest, 
at  4  per  cent.,  on  $y.ooo,  a  sum  which  a  man  living  in  a  thrifty  man- 
ner, would  be  unlikely  to  save  during  his  active  service." 


AMERICANS  AS  ENGLISHMEN.— Our  London  contemporary. 
Electrical  Times,  comments  amusingly  on  the  industrial  invasion 
of  England  by  Americans.  .Anywhere,  it  says,  between  Maine  and 
Manila,  it  is  allowed  to  be  the  manifest  destiny  of  America  to  dom- 
inate the  world.  "The  preliminary  step  is  the  invasion  and  industrial 
conquest  of  this  country.  After  that  the  rest  is  easy.  Resistance 
is  futile,  owing  to  the  difficulty  of  distinguishing  the  invader  from 
a  true-born  Englishman  after  he  has  been  six  months  on  this  side. 
Sometimes  one  has  not  to  wait  so  long.  Until  last  week  if  there 
were  wanted  for  polemical  purposes  a  well-established  landmark  of 
the  progress  of  the  American  invasion,  it  could  have  been  found  in 
the  acquisition  by  the  American  storage  battery  interest  of  the 
Chloride  Company  at  Manchester.  It  was  all  in  the  New  York 
papers,  and,  besides,  directors  of  the  Electric  Storage  Battery  Com- 
pany, of  Philadelphia,  were  made  directors  of  the  English  company, 
,so  there  could  be  no  doubt  of  it.  The  English  company  held  its 
annual  meeting  at  Clifton  Junction  last  week,  and  there  was  Mr. 
Herbert  Lloyd,  the  president  of  the  Philadelphia  company.  In  ac- 
cordance with  dramatic  jjropriety  he  should  ha\e  forthwith  ordered 
the  stars  and  stripes  to  be  hoisted  o\er  the  company's  new  offices. 
Nothing  of  the  kind  :  he  simply  intimated  to  the  assembled  share- 
holders that  he  had  been  raised  in  the  old  country,  and  was.  as  a 
matter  of  fact,  a  real  Britisher.  Moreover,  the  other  director,  who 
resided  in  America,  was  also  an  Englishman,  and  the  American 
company  was  not  run  by  Americans,  but  by  Englishmen.  It  was  he 
who  had  invaded  America  twenty  years  ago.  and  now  came  back 
with  the  experience  of  those  twenty  years  to  give  the  mother  country 
the  benefit  of  it.  Now,  what  is  to  be  done  with  an  invasion  which 
is  not  an  invasion,  but  simply  the  return  of  the  native?  One  of  my 
colleagues  has  started  off  on  a  research  designed  to  establish  the 
proportion  of  eminent  .American  electricians  that  were  born  under 
the  British  flag,  and  he  tells  me  the  results  are  surpri.sing,  but  I 
don't  trust  him.  It  does  not  seem  safe  in  this  matter  to  trust 
anybody." 


Letters  to  the  Editors. 


Theories  in  Wireless  Telegraphy. 


To  the  Editors  of  Electrical  U'orhl  and  Engineer: 

Sirs: — I  notice  that  in  your  issue  of  September  ly  last,  page  474, 
reference  is  made  by  Mr.  A.  F.  Collins  to  Prof.  Fessenden's  "Sliding 
half- wave"  theory. 

I  have  on  other  occasions  refrained  from  making  any  comments 
when  various  names  have  been  put  forward  as  the  originators  of 
this  theory,  but  feel  impelled  in  this  instance  to  point  out  that  the 
theory  in  question  did  not  originate  with  Prof.  Fessenden,  as  he 
himself  will  no  doubt  be  the  first  to  admit. 

So  far  as  I  am  aware,  the  theory  was  first  propounded  by  myself 
in  articles  published  in  the  London  Electrical  Reviezc,  of  May  12 
and  ig,  1899. 

The  first  mention  of  the  theory  by  Prof.  Fessenden  appears  to 
have  been  made  at  a  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  in  November  of  the  same  year,  as  will  be  found 
on  reference  to  the  Transactions  of  the  Institute. 

London,  England.  J.  E.  Tayi.ok. 


Boyleiana. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs: — Having  had  occasion  to  consult  the  1774  edition  of  Boyle's 
works  recently  presented  to  the  Library  of  the  American  Institute 
of  Electrical  Engineers  by  Dr.  S.  S.  Wheeler,  it  occurred  to  me  that 
the  following  notes  might  be  of  interest  to  the  general  scientific 
reader : 

(i).  In  the  life  of  Boyle  by  Dr.  Birch,  which  forms  the  first  94 
pages  of  this  fine  quarto  edition,  will  be  found  on  page  70  a  letter 
from  Sir  Isaac  Newton  to  the  philosopher  of  Lismore  on  the  prop- 
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ertics  ol  iIk-  iilm,  wljuh  liypoiliciiial  Kubstancc  is  there  licUl  u>  he 
"ciipahle  of  rontrnction  and  ililatatidii,  atroiiKly  clastic,  and  in  a 
word  mucli  like  air  in  all  respcols,  hiii  far  more  s\il)tilc." 

(2).  The  tract  on  the  "Mechanical  Drigin  of  KIcctricity,"  Vol.  III. 
p.  6.|7,  is  of  historic  iiilerest,  heinR  the  (irsi  work  (l(>75)  written  in 
Kn^lish  on  the  subject  of  electricity.  t;ill)erl's  famous  work  (1600) 
contains  a  very  important  chapter  on  t  In  li  icily,  hut  written,  like 
the  rest  of  "De  MaRnete,"  in  Latin. 

(3).  In   his  "l-'xperinicnla  ct  Ohservaliones   Fhysicx,"  Vol.   V.  p. 


81,  Hoylr  makes  the  curiotis  remark  that  a  brick  rendered  red  hot 
and  then  allowed  to  cool  while  lying  in  the  magnetic  meridian  ac- 
(|uires  "maKnetical  verlicity." 

(4).  Vol  V  contains  n  paper  entitled  "A  short  account  of  the 
statical  baroscope  imparted  by  Mr,  Moylc,  March  24,  1665."  This 
letter,  written  by  Hoylc  to  Mr.  Oidenhurgh,  is  especially  interesting 
from  the  fact  that  in  it  we  meet  for  the  first  time  the  term  barometer 
(see  page  ^x^). 

Manhattan  Coi.i.ece,  New  York.  .     H.  Potamian 
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Dynamos.  Motors  and  THANSKJRMiiRS. 

SiHgle-Phosc  Jit'{>ulsu>n  Motor. — Crami-. — The  author  describes  in 
a  general  way  his  construction  of  a  single-phase  repulsion  motor. 
He  believes  that  repulsion  motors  may  be  built  up  to  at  least  _'o  lij), 
which  will  compare  favorably  with  any  type  of  motor  at  present  in 
use.  In  the  first  form  of  repulsion  motor  which  he  tried  he  found 
that  the  spark  was  almost  as  great  on  closing  the  coil  as  on  opening 
it.  He  found  that  on  the  whole,  to  avoid  sparking  on  the  make,  a 
good,  tirni,  clean,  low -resistance  contact  is  adequate;  this  could  be 
obtained  by  copper  brushes.  He  was  enabled  to  obtain  sparkless 
opening  by  means  of  the  same  principles  that  are  employed  in  what 
is  known  as  "resistance  commutation" ;  that  is,  by  providing  a  suffi- 
cient interpolar  space  to  enable  each  rotor  coil  to  pass  entirely  outside 
the  magnetic  held,  so  that  the  current  can  die  down  before  the  open- 
ing of  the  circuit.  Of  the  two  forms  of  commutation  to  be  adopted 
in  the  design  of  a  repulsion  motor,  namely,  resistance  or  e.ni.f.  com- 
mutation, the  author  slates  that  he  tried  both  forms,  and  finds  that 
while  both  may  be  rendered  sparkless  between  certain  limits,  the 
former  gives  good  commutation  over  a  wider  range,  whiJe  the  latter 
gives  better  starting  torque  and  a  better  power  factor.  As  far  as 
the  design  of  the  rotor  winding  is  concerned,  the  author  illustrates 
two  arrangements,  in  the  first  of  which  all  short-circuited  coils  arc 
in  series,  while  they  are  in  parallel  in  the  second.  All  motors  at 
present  under  construction  are  of  the  first  type,  while  with  the  second 
class  of  windings  it  has  been  found  that  if  the  rotor  is  of  the  closed- 
coil  type,  besides  those  coils  actually  short-circuited,  there  are  other 
closed  circuits  carrying  useless  or  even  harmful  currents.     Most  of 


SINGLE-PHASE   REPULSION    MOTOR. 

his  experiments  were  made  with  a  type  illustrated  in  the  adjoining 
figure,  in  which  the  rotor  is  practically  converted  into  an  open-coil 
armature,  with  two  coils  in  parallel.  He  then  discus.ses  theoretically 
the  e.m.f..  current,  torque,  etc.,  with  the  help  of  diagrams.  As  far 
as  efficiency  is  concerned,  the  author  does  not  give  definite  figures, 
but  states  that  the  repulsion  motor  for  a  given  power  will  be  heavier 
than  the  corresponding  polyphase  motor,  and  lighter  than  the  single- 
phase  motor  with  its  starting  apparatus.  Considering  the  enormous 
waste  of  energy  in  starting  the  latter,  the  repulsion  motor  will  be 
far  more  economical  of  energy  for  non-continuous  running.  The 
great  advantage  of  the  repulsion  type  of  motor  is  that  it  may  be 
started  under  full  load,  with  a  current  only  slightly  exceeding  the 
full  load  current,  without  any  expensive  and  cumbersome  starting 
arrangement.  If  maximum  torque  of  the  motor  is  required  at  start- 
ing, and  the  brushes  are  to  be  kept  fixed,  the  power  factor  can  never 
exceed  70  per  cent.  At  any  speed  the  torque  w-ill  always  be  a  maxi- 
mum with  about  this  power  factor,  but  in  order  to  keep  this  maxi- 
mum the  brushes  would  have  to  be  moved  gradually  in  the  direction 
of  rotation  as  the  speed  rose.     The  author  sees  no  reason  why  this 


should  not  be  done  either  automatically  or  by  hand,  iti  ihe  case  of 
small  motors. — Lond.  lUcc,  September  25. 

Power. 

Thrcc-Phasc  Motors  for  Electrical  Driving. — Euokall. — The  con- 
tinuation of  his  paper,  previously  mentioned  in  the  Digest,  on  the 
application  of  three-phase  motors  to  the  electrical  driving  of  work- 
shops and  factories.  The  use  of  a  rotor  resistance,  according  to  the 
author,  presents  the  advantages  that  the  current  consumption  for 
a  given  torque  is  greatly  reduced  and  the  power  factor  of  the  starting 
current  attains  a  high  value,  approximating  to  the  value  it  has  when 
the  iTiotor  is  running  well  loaded.  The  starting  is  gradual,  in  ac- 
cordance with  the  requirements  of  the  load,  and  it  is  perfectly  under 
the  control  of  the  operator.  Test  curves  are  given  of  .the  running 
and  starting  performance  of  three-phase,  15  and  30-hp  motors,  with 
wound  rotors.  Such  motors  start  with  a  torque  equal  to  that  at  full 
load,  with  a  starting  current  a  little  in  excess  of  the  full  load  current; 
they  can,  if  desired,  start  with  more  than  twice  the  full  load  torque, 
and  then  the  current  consumption  is  two  and  a  quarter  to  two  and 
a  half  times  the  full  load  running  current.  The  starting  performance 
of  three-phase  slip  ring  motors,  as  compared  with  direct-current 
motors,  is  also  illustrated  by  curves.  The  author  then  discusses  the 
question  of  speed  regulation,  the  slip  ring  type  of  motor  being  the 
only  one  which  can  be  employed  in  this  connection.  He  concludes 
that  for  all  practical  purposes  rheostatic  (rotor)  control  is  the  only 
method  of  general  application,  which  is  available  at  the  present  time 
for  varying  the  speed  of  three-phase  motors.  He  gives  the  diagram 
of  connections  for  a  three-motor  crane,  each  of  the  three-phase 
motors  having  its  own  controller  and  resistance.  The  controllers 
are  represented  in  the  form  of  developed  diagrams. — Lond.  Elec, 
September  18. 

Distribxition  of  Electric  Power  and  Lighting. — A  description  of  the 
system  adopted  for  the  distribution  of  power  and  lighting  in  the  new 
locomotive  shops  of  the  Philadelphia  &  Reading  Railway,  at  Reading, 
Pa.  The  reasons  are  given  in  detail,  which  led  the  management  to 
choose  the  two-phase  alternating-current  system  of  power  distri- 
bution, with  two-phase  generators,  as  best  suited  to  the  local  con- 
ditions. For  lighting  purposes  the  series,  enclosed,  6.6-amp.,  alter- 
nating-current lamp  was  adopted  for  both  inside  and  outside  use. 
Both  alternating  and  direct  current  are  furnished,  the  former  for 
driving  induction  motors  on  all  machinery  requiring  constant-speed 
driving,  the  latter  for  cranes  and  variable-speed  motors  on  individu- 
ally-driven tools.  A  frequency  of  60  cycles  at  480  volts  was  adopted. 
The  construction  of  the  wiring  tunnel  leading  from  the  power  house 
to  the  shops  is  described  and  illustrated. — Am.  Eng.  &  Rail.  Jour., 
October. 

Motor-Driven  Chasing  Lathe. — A.  short  illustrated  description  of  a 
recent  English  construction.  The  fast  head-stock  casting  is  so  ar- 
ranged as  to  form  a  bedplate  for  the  motor,  which  drives  the  spindle 
by  means  of  rawhide  spur  gearing.  The  machine  is  specially  designed 
for  the  rapid  production  of  fire  box  stays  in  brass,  copper  or  bronze, 
and  a  small  pump,  driven  from  the  motor  shaft,  is  used  for  flooding 
the  tools  while  making  a  cut. — Eng'ing,  September  25. 

Electrically-Driven  Quartering  Machine. — An  illustrated  descrip- 
tion of  an  interesting  new  design  for  mounting  electric  motors  for 
driving  a  machine  for  quartering  and  boring  crankpin  holes  in  loco- 
motive driving  wheels.  The  machine  is  driven  individually  at  each 
head  by  3V2  hp  constant-speed  motors.  The  most  important  feature 
of  the  design  is  the  simplicity  of  the  construction  for  changing  around 
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for  quartering  with  left  instead  of  right-hand  lead,  without  altering 
the  relative  locations  and  the^principal  dimensions  of  the  drive. — Am. 
Eng.  &  Rail.  Jour.,  October. 

REFERENCES. 

Application  of  Induction  Motors. — A  note  on  the  electrical  equip- 
ment of  ;i  cement  factory.  The  plant  includes  ten  variable-speed  in- 
duction motors,  each  of  them  direct-geared  to  a  rotary  kiln  and 
provided  with  a  corftroUer  permitting  the  motor  to  be  run  at  any 
one  of  four  speeds ;  the  note  does  not  describe  how  it  is  done.  The 
operation  of  the  kilns  by  variable-speed  induction  motors  is  said  to 
be  a  new  departure  from  the  usual  method  of  applying  power  to  this 
class  of  machines. — Engineer,  October  i. 

Coal-Handling  Machinery  Driven  by  Electric  Motors. — Willey. — 
.\n  illustrated  description  of  the  installation  of  the  Maryland  Steel 
Company,  at  Sparrow's  Point,  Md. — Elec.  Rev.,  September  19. 

Alternating  Versus  Direct  Current  for  Mines  and  Smelters. — 
P.KOWN. — An  article  on  the  relative  advantage  of  2,300  volts  alter- 
nating current  versus  550  volts  direct  current  for  mine  and  smelter 
work,  in  which  the  author  enumerates  the  various  advantages  and 
disadvantages  of  each  system.  He  concludes  that  no  hard  and  fast 
rules  can  be  laid  down  to  determine  the  question,  as  it  depends  upon 
local  conditions.— £jig.   &  Mining  Journal,  September  26. 

Motor-Driven  Machine  Tools. — An  illustrated  description  of  recent 
practice  in  the  application  of  electric  driving  to  drilling 'machinery. — 
Am.  Eng.  &  Rail.  Jour.,  October. 

European  Electrically-Operated  Cranes. — Perkins. — An  illustrated 
description  of  several  constructions. — Elec.  Rev.,  October  3. 

Traction. 

New  Power  Station  at  Brussels. — An  illustrated  description  of  the 
power  station  which  has  just  been  put  in  operation  and  is  intended 
to  distribute  polyphase  current  to  three  sub-stations  to  operate  the 
entire  tramway  system  in  Brussels.  The  sub-stations  are  located  in 
the  old  direct-current  stations,  which  are  to  be  given  up,  but  the  old 
direct-current  feeders  will  be  used.  The  station  contains  at  present 
four  1,500-kw  alternators  generating  current  at  6,600  volts  and  25 
cycles.  Each  alternator  is  operated  by  a  twin,  tandem-compound 
condensing  engine,  with  cylinder  dimensions  630  mm.  and  1,090  mm. 
by  1,200  mm.  stroke.  These  engines  operate  at  94  r.p.in.,  with  a 
pressure  of  nine  atinospheres  and  an  admission  temperature  of  the 
steam  of  from  275  to  300°  C.  The  principal  feature  of  the  station 
is  the  switchboard,  which  consists  of  three  sections.  The  apparatus 
for  the  low-tension,  direct-current  apparatus,  such  as  the  exciters, 
battery,  lighting  circuits  and  motors  used  around  the  station  con- 
stitute one  section.  The  second  part  of  the  switchboard  is  that  for 
the  operation  of  the  high-tension  switches.  All  of  these  switches 
are  operated  by  low-tension  circuits,  and  the  low-tension  apparatus 
for  doing  this  work  is  mounted  on  a  table  in  the  center  of  the  switch- 
board gallery.  This  table  is  also  provided  with  rheostat  connections 
for  the  alternators  and  with  the  controller  for  an  especial  electrical 
governing  device  on  the  engine  governors.  The  third  part  of  the 
switchboard  includes  the  recording  instruments,  together  with  the 
automatic  relays  for  operating  th.e  oil  switches.  The  switchboard 
operator  thus  has  all  this  apparatus  in  front  of  him  and  also  has  a 
<:lear  view  of  the  engine  room.  The  bus-bars  are  divided  into  sec 
tions  so  that  any  feeder  or  leads  from  any  machine  can  be  switched 
to  any  section  of  the  bus-bar. — St.  R'y  Jour.,  October  3. 

REFERENCES. 

Colorado  Springs  &  Interurban  Railicay  System. — A  description 
of  the  line  which  connects  the  cities  of  Colorado  Springs,  Colorado 
City  and  Manilou.  The  roadbed  is  built  with  a  view  of  obtaining 
high  speed.  A  new  power  house,  new  shops  and  new  car  houses 
have  been  erected  recently,  plans  and  views  of  all  of  which  are  pre- 
sented. Three  direct-connected  generating  units  of  750  hp  each  fur- 
nish current  for  the  railway  plant,  and  an  alternator  has  been  in- 
stalled to  furnish  current  for  lighting  the  buildings  and  the  parks  of 
the  company. — St.  R'y  Jour.,  October  3. 

Notes  on  the  Operating  Practice  of  the  Indiana  Union  Traction 
Company.^.\n  article  calling  attention  to  a  number  of  operating  de- 
tails which  have  been  worked  out  on  this  important  system,  and 
which  are  of  general  interest  for  those  who  are  engaged  in  the  oper- 
ation of  interurban  properties.  The  limited  service  established  by 
this  company  is  described,  together  with  the  train  dispatching  system 
and  a  number  of  features  of  construction  and  equipment. — St.  R'y 
Jour..  October  3. 


Electric  Railways  of  Budapest. — Koester. — An  illustrated  descrip- 
tion of  the  electric  underground  and  surface  roads.  The  power  plant 
is  briefly  described. — St.  R'y  Rev.,  September  20. 

Columbus,  London  &  Springfield  Electric  Railway. — Reagan. — A 
long  illustrated  description  of  the  system  of  the  Columbus,  London 
&  Springfield,  and  the  Dayton,  Springfield  &  Urbana  Railways.  The 
mechanical  and  electrical  equipment  of  the  power  house  is  described 
in  detail. — St.  R'y  Rev.,  September  20. 

Electric  Railways  in  the  United  States. — Serrell. — A  statistical 
article,  reviewing  the  railroad  situation  from  the  investor's  stand- 
point.— Cassier's  Mag.,  October. 

Installations,  Systems  and  Appliances. 

Gas-Driven  Electric  Light  Plant.— A  short  illustrated  description 
of  the  plant  of  the  Tunis  (Algiers)  Electric  Light  Plant,  which  is 
stated  to  oflfer  special  interest,  because  it  affords  the  first  instance  in 
which  a  gas  company  has  adopted  producer  gas  and  gas  engines  as 
the  motive  power  for  its  electric  station.  There  are  three  gas  pro- 
ducers, a  brief  description  of  which  is  given,  with  coke  scrubber  and 
chemical  purifier.  The  engine  room  contains  four  high-speed  gas 
engines  of  106  brake  hp  each,  running  four  dynamos  of  70  kw  each 
at  240  volts.  The  engines  can  be  run  with  producer  gas  or  coal  gas, 
and  can  be  changed  to  either  while  running. — Eng'ing,  September  25. 

Wires,  Wjring  and  Conduits. 

Conductivity  of  Certain  Aluminum  Alloys. — Wilson. — A  paper 
read  before  the  recent  meeting  of  the  British  Association  on  the 
electrical  conductivity  of  certain  aluminum  alloys  as  affected  by 
e.\posure  to  the  London  atmosphere.  Specimens  of  various  alloys 
in  the  form  of  wire  of  0. 126  in.  diameter  were  placed  on  the  roof 
of  Kings  College  on  June  11.  1901,  taken  down  and  tested  after  a 
year's  exposure  in  1902  and  again  in  1903.  A  table  gives  the  results 
obtained.  During  the  first  year  the  series  of  copper  aluminum  alloys 
diminished  in  conductivity  to  a  greater  extent  the  greater  the  per- 
centage of  copper  they  contained.  This  process  has  progressed  still 
further  in  the  second  year,  though  in  a  smaller  percentage  ratio. 
The  manganese  and  the  nickel  series  have  changed  very  little.  For 
exposed  light  aluminum  alloys  the  results,  therefore,  confirm  the 
conclusion  previously  arrived  at,  namely,  that  copper  alone  should 
not  be  used  in  comparatively  large  quantity. — Lond.  Elec,  Sep- 
teinber  18. 

references. 

Sag  and  Tension  of  Suspended  Wires. — Sengf.i.. — A  mathematical 
article  containing  a  method  of  approximately  calculating  the  new- 
tensions  and  sagging  which  are  produced  through  variations  of  tem- 
perature, load  or  distance  between  the  poles.  The  calculations  are 
made  in  the  metric  system. — Elek.  Zeit.,  September  24. 

Bringing  High-Tension  Conductors  into  Buildings.— Skxnser. — A 
short  illustrated  discussion  of  the  methods  employed.— 5"/.  R'y  Rev., 
September  20. 

Electro-Physics  and  Magnetism. 

Radioactivity  of  Metals  in  General.— Voller.- A  discussion  of  the 
results  obtained  by  McLennan  and  Burton,  previously  noted  in  the 
Digest.  These  experimenters  found  that  metals  like  lead,  aluminum, 
zinc,  tin  and  copper  send  out  spontaneously  positive  ions  and  retain, 
therefore,  negative  charges.  They  found  negative  potentials  of  0,216 
to  0.073  volts.  The  author  calls  attention  to  the  fact  that  in  electro- 
meter measurements  of  such  potentials,  which  are  of  the  order  of 
the  "Volta  contact  potentials,  it  is  necessary  to  consider  all  electro- 
motive forces  which  appear  between  the  single  metallic  parts  of  the 
electrometer  or  the  whole  electrometer  system,  when  they  touch  each 
other.  In  such  cases  the  metals  to  be  investigated  and  the  metals  of 
which  the  electrometer  is  composed  have  to  be  of  the  same  nature. 
If.  however,  the  electrometer  quadrants  were  of  brass  there  was  al- 
ways the  voltaic  electromotive  force  of  brass  against  lead,  aluminum, 
etc.,  acting  in  the  system.  These  forces  generate  potentials,  the  value 
of  which  is  equal  to  or  greater  than  those  measured  by  the  first-named 
experimenters.  If  the  above  influence  of  the  voltaic  potentials  has 
not  been  excluded,  there  is  no  necessity  to  assume  a  general  and 
spontaneous  electronic  emanation  of  all  metallic  surfaces.— P/iyj. 
Zeit..  October  i. 

Action  of  the  Earth  in  the  Propagation  of  Electric  Waves.— Vollek. 
—The  author  gives  the  result  of  experiments  with  a  small  Braun 
and  Siemens-Halske  apparatus,  which  was  operated  in  four  wavs : 
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I,  III  tlie  ordinary  inaiiiicr,  with  buili  ;iii  wires,  withuut  any  cartli 
cunncclion;  2,  witlioiu  both  air  wires  and  with  connecting  wires  to 
carlli  phitcs ;  j,  with  rcjjhiccnicnt  of  sender  or  receiver  wire  respec- 
tively by  earth  connection ;  4,  without  air  wires  or  earth  connections. 
He  concludes  that  a  variable  electrification,  coninuinicated  to  tlic 
surface  ol  the  earth,  is  jiropagated  by  conduction  in  the  latter  in  the 
same  way  as  in  a  dielectric  by  progressive  polarization,  and  that, 
therefore,  a  sort  of  wave  telcRraphy  through  the  surface  of  the  earth 
it  possible.— P/i.vj.  /if it.,  October  1. 

Action  of  X-Rays  on  /'a/'orj.— Campanile  and  Commo. — The  au- 
thors investigated  the  property  of  condensing  vapors  possessed  by 
air  ionized  by  the  X-rays.  They  established  that  the  air  which  is 
traversed  by  X-rays  has  the  property  of  condensing  a  sensitive  ray 
of  vapors,  even  of  other  liquids  than  water.  The  air  traversed  by 
X-rays  also  condenses  such  vapors,  which  arc  generated  in  the  air, 
if  a  liquid  is  contained  in  an  electrified  metallic  capsule.  They  con- 
firnicd  that  negative  ions  are  more  ctTectivc  in  producing  condensa- 
tion than  positive  ions. — Fliys.  Zeit.,  September  15. 

REFERENCES. 

Losses  by  Hysteresis  and  Eddy  Cwrrcvi/j.— Richter.— A  inatheniat- 
ical  article,  accompanied  by  diagrams,  in  which  the  author  investi- 
gates the  influence  of  the  distribution  of  the  lines  of  force  in  an  iron 
ring  on  the  lojscs  by  hysteresis  and  eddy  currents,  He  finds  that 
with  an  irregular  distribution  of  the  lines  of  force  smaller  iron  losses 
arc  obtained  than  with  regular  distribution.— £/f/t.  Zeit.,  September  3. 

Terrestrial  Magnetism. — Creak. — An  abstract  of  an  address  before 
the  British  Association,  on  terrestrial  .magnetism  in  its  relation  to 
geography,  reviewing  the  work  done  by  magnetic  surveys,  the  search 
for  the  magnetic  poles  of  the  earth,  etc. — Lond.  Elec,  September  18. 

Alternating  Ct*rrcnts.~TELL. — A  didactic  article  on  the  elementary 
principles  of  alternating  currents. — Engineer,  September  15. 

Electro-Chemistry  and  Batteries. 

Electrolysis  and  the  Solvent. — Ix)bry  de  Bruyn. — An  abstract  of 
an  article  in  which  the  author  publishes  the  results  of  his  endeavors 
to  obtain  quantitative  data  bearing  upon  the  question  as  to  whether 
the  ions  carry  the  solvent  with  them  in  electrolysis.  This  cannot  be 
decided  by  using  purely  aqueous  solutions,  and,  therefore,  the  author 
used  a  mixed  solvent  of  water  and  alcohol.  Then,  if  one  of  the 
ions  carried  with  it  one  of  the  solvents,  this  would  be  found  by  the 
difference  in  the  proportion  of  the  two  solvents  at  the  cathode  and 
at  the  anode.  The  electrolyte  was  silver  nitrate  dissolved  in  25,  35 
and  64  per  cent,  solutions  of  methyl  alcohol,  and  silver  electrodes 
were  employed.  The  apparatus  was  such  as  is  used  for  the  deter- 
mination of  transference  numbers  of  the  ions.  The  result  was  dis- 
tinctly negative.  If  the  silver  or  the  nitrogen  oxide  ion  had  carried 
with  it  one  molecule  of  the  solvent,  then  for  every  4  grams  of  silver 
an  increase  or  decrease  of  0.6  to  0.7  grams  of  water  or  of  about 
1.2  grams  of  alcohol  at  the  anode  or  cathode  would  have  taken  place. 
This  would  have  been  easily  detected  by  analysis,  even  though  the 
amount  had  been  largely  diminished  by  diffusion. — Lond.  Elec, 
September  18;  from  Proc.  Roy.  Acad.  Sc,  Amsterdam,  August  27. 

references. 

Extraction  of  Mercury  in  the  Electric  Furnace. — Becker. — A  short, 
popular  description  of  the  ordinary  chemical  process  of  treating 
cinnabar  and  the  advantages  of  the  electric  furnace,  when  used  in 
this  connection.  It  is  proposed  to  heat  the  cinnabar  together  with 
lime. — L'Ind.  Electro-Chimique ,  September. 

Quantitative  Electrolytic  Precipitation  of  Metals. — Nissenson  and 
Danneel. — A  paper  read  before  the  Congress  of  Applied  Chemistry 
at  Berlin  on  the  quantitative  precipitation  and  separation  of  metals 
by  electrolysis,  for  analytical  purposes.  The  authors  give  methods 
of  determination  for  lead,  copper,  antimony,  tin,  cobalt,  nickel,  zinc, 
and  cadmium. — Zeit.  f.  Electrochem.,  September  10. 

Manufacture  of  Metallic  Powders. — A  short  review  of  several 
electrothermic  processes  for  the  manufacture  of  metallic  powders. — 
L'Ind.  Electro-Chimique ,  September. 

Units,  Measurements  and  Instruments. 

Resistance  of  Highly  Insulating  Substances  to  Perforation. — 
Walter. — A  very  long  article  in  which  the  author  describes  in  detail 
a  method  which  he  has  worked  out  for  testing  strongly  insulating 
substances  in  order  to  ascertain  the  resistance  which  they  offer  to 
perforation.  He  calls  attention  to  the  fact  that  different  insulating 
substances   show    considerable    differences   as    far   as   their   specific 


resistances  arc  concerned,  but  that  their  resibtances  to  perforation 
are  not  nearly  as  dilTcrcnt.  The  method*  is  founded  on  the  discovery 
that  a  ralhi-i  iliuk  plate  ot  an  iiiNiilating  substance  can  be  easily 
perforated  by  the  following  method:  A  drop  uf  wax,  stearin  or 
similar  substance  is  brought  on  one  side  of  it  and  after  it  has  be- 
come cold  is  perforated  with  a  line  needle,  until  the  surface  of  the 
plate  is  reached,  and  the  whole  brought  between  two  electrodes, 
which  are  connected  with  the  poles  of  a  high-pressure  machine,  or 
an  induction  apparatus.  The  arraiigeiiicnt  must  be  such  thai  the 
perforation  in  the  drop  is  in  line  with  the  two  electrodes,  and  the 
latter  arc  about  1  mm.  distant  from  the  plate,  on  each  side.  It  is 
then  possible  to  perforate  the  plate  in  a  direction  representing  the 
continuation  of  the  pti  loration  in  the  drop  of  wax,  even  with  a  c<jm- 
paratively  low  potential  measured  by  a  spark-gap  connected  111  par- 
allel. The  author  found  that  for  a  certain  plate  of  insulating  material 
there  was  always  a  certain  minimum  length  of  spark,  with  which  the 
perforation  is  just  possible,  and  that  this  minimum  spark  length 
increases  proportionately  with  the  thickness  of  the  plate.  An  in- 
duction apparatus  of  20  to  30  cm.  length  of  spark  is  sufficient  for 
several  millimeters'  thickness  of  insulation.  The  arrangement  of 
the  apparatus  and  the  method  of  carrying  out  the  determination 
is  discussed  by  the  author  at  considerable  length,  as  the  exactness 
of  the  experiments  depends  largely  on  conforming  to  the  proper 
conditions.  For  glass  plates  of  various  thicknesses  and  compo- 
sition, the  author  found  that  the  composition  of  the  glass  is  not  to 
be  neglected,  as  the  resistance  to  perforation  of  plates  which  con- 
tained a  larger  amount  of  lead  was  considerably  less.  He  mentions 
in  this  connection  the  interesting  fact  that  the  dielectric  constant 
of  a  glass  containing  45  per  cent,  of  lead  is  almost  the  same  as  that 
of  a  glass  w^hich  contains  no  lead.  He  also  gives  experimental  re- 
sults on  a  number  of  hard  rubber  plates  and  hard  porcelain  plates. 
He  also  conducted  an  extended  scries  of  experiments  with  mica 
and  micanite  plates,  the  behavior  of  which  was  found  to  be  different 
from  that  of  the  other  plates,  in  so  far  as  this  material  consists  of 
several  superposed  pieces  of  mica,  separated  partly  from  each  other 
by  air  cavities.  The  drop  method  in  such  a  case  will  not  lead  to  a 
perforation  of  the  whole  plate,  but  only  of  the  upper  pieces  of  mica, 
up  to  the  next  air  cavity,  in  which  the  electricity  then  spreads  to  all 
sides.  The  practical  value  of  the  results  consists  in  the  comparison 
of  the  qualities  of  the  different  materials  and  the  possibility  of  cal- 
culating the  minimum  thickness  of  a  'layer  of  insulating  material. — 
Elck.  Zeit.,  September  24. 

Measurement  of  Electromagnetic  Radiation. — Huth. — The  author 
describes  an  oscillation  galvanometer,  devised  by  himself,  for  the 
measurement  of  electromagnetic  radiation.  The  instrument  is  shown 
in  the  adjoining  figure.     It  consists  of  a  bundle,  a,  of  steel  wires  of 

o.i  mm.  diameter,  and  16  mm. 
length,  which  is  carried  by  an 
ivory  rod  suspended  at  f  by  a. 
phosphor-bronze  wire,  c.  The- 
lower  cord  of  the  rod  is  fastened 
by  a  phosphor-bronze  spiral,  d,  on 
the  base  plate  of  the  instrument 
at  S:  P>  P  are  damping  wings  of 
paper,  e  is  a  storage  battery,  which 
furnishes  magnetizing  current  for 
the  bundle.  The  current  goes  from 
e  over  f  and  c  through  the  mag- 
netizing spiral,  b,  through  the  tor- 
sion spiral,  d,  and  returns  over  g 
to  e.  Parallel  to  this  circuit  are 
arranged  the  antennae,  which  are 
indicated  at  f  as  air  wire,  and  at 
g  as  earth  connection.  The  meas- 
urement takes  place  as  follows  r 
The  bundle,  a,  is  first  magnetized 
and  endeavors  to  arrange  itself  in 
the  magnetic  meridian,  thereby 
subjecting  the  spiral,  d,  to  torsion. 
If  now,  after  the  magnetizing  cur- 
rent has  been  opened,  electric  waves  strike  the  antennae,  and  demag- 
netize the  bundle,  the  disturbance  of  the  magnetic  equilibrium  is  fol- 
lowed by  a  turning  of  the  movable  system,  which  is  measured  in 
the  usual  way  by  means  of  the  mirror,  S,  and  a  scale.— P/iyj.  Zeit.,. 
September  15. 

Method  for  Finding  the  Efficiency  of  Series  Motors. — Wilson.— A 
paper  read  before  the  British  Association  at  its  recent  meeting.    The 
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DIAGRAM    OF    INSTRUMENT. 
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method  is  stated  by  the  autlior  to  be  of  great  accuracy  and  to  have 
been  found  to  work  well  in  practice.  The  diagram  of  connections 
is  given  in  the  adjoining  figure.  M  and  G  are  two  like  machines 
mechanically  coupled  together  with  or  without  gearing,  according 
as  the  efficiency  of  either  machine  with  or  without  gearing  is  to  be 
obtained.  In  the  test  M  runs  as  a  motor  and  delivers  current  to 
G  running  as  generator.  The  field  coils,  F^  and  F,,  are  in  series 
with  one  another  and  the  motor  armature,  in  order  that  each  machine 


DIAGRAM     OF    (O.NNECTIONS. 

may  be  conveniently  magnetized  to  the  same  degree.  The  input  of 
the  motor  is  measured  on  the  voltmeter,  J>'j,  and  ammeter,  Ay  The 
generator  is  loaded  on  a  resistance,  R,  and  its  output  measured  on 
the  volttneter,  F„  and  the  ammeter,  A.^.  If  R^  and  R^  are  the 
ohmic  resistances  of  the  motor  and  generator  armatures  respec- 
tively, then  V^  A^  —  '^2"^2  —  -^  ^""^  "^^  ^°'-^^  watts  dissipated  in 
the  system,  exclusive  of  the  generator  field  coil,  F^.  Of  these  A.^^ 
(F^  +  i?j)  +  A^-R^  =  Y  are  the  ohinic  resistance  losses  in  watts 
and  X  —  Y  are  the  watts  due  to  brush,  bearing  and  wind  friction, 
eddy  currents  and  magnetic  hysteresis.  The  machines  are  equal 
and  rotate  at  the  same  speed.  (X—  Y)  /2  are  the  watts  which  can  be 
debited  to  each  machine,  when  calculating  the  efficiency,  it  being 
assumed  that  the  brush  contact  resistance  has  the  same  value  as 
when  measured  vyith  the  machines  at  rest,  and  that  armature  reac- 
tion does  not  produce  inequality  in  the  watts  dissipated  by  eddy 
currents  and  magnetic  hysteresis  in  the  two  machines.  The  expres- 
sions for  the  efficiency  are,  for  the  motor  (X  —  Y)  /2  -\-  V^A^  + 
A.^RJV^Ay  and  for  the  generator,  V„A^/  (X  —  Y/2)  +  A./R^  + 
A^^F^  4-  J^2"^2-  ^^^  author  has  made  an  extension  to  this  method 
by  adding  two  low-resistance  shunts,  r^r^,  a  millivoltmeter,  o,  and  a 
voltmeter,  v.  By  these  instruments  the  dififerences,  A^  —  A^,  and 
j/j  —  V.„  have  been  measured  as  direct  quantities.  Greater  accuracy 
can  be  obtained  by  measuring  A^  and  a  and  using  the  value  A^  —  a 
instead  of  A^,  and  measuring  V^  and  v  and  using  the  value  V^  —  v 
instead  of  V„.  For  instance,  if  V^  —  500,  A^  =  50,  V^  =  450,  A^  = 
42,  R  =  i?J  =  Fj  ^  F,  =  0.5  ohm,  and  the  liability  for  error  in 
reading  the  instruments  is  I  per  cent.,  then  the  possible  error  in  the 
value  of  X  —  Y.  when  V^  A^  F„  A^  are  the  measured  quantities. 
is  31.9  per  cent.;  whereas,  it  is  1.9  per  cent.,  when  V^  v  A^  a  are 
the  measured  quantities.— Lond.  Elec,  September  18. 

String  Galvanometer. — Einthoren. — An  abstract  of  a  paper  de- 
scribing the  instrument  constructed  by  the  author,  of  which  it  is 
stated  that  it  appears  likely  to  displace  the  capillary  electrometer  as 
an  instrument  for  physiological  research.  The  instrument  consists 
essentially  of  a  silvered  quartz  thread,  which  is  stretched  like  a 
string  in  a  strong  magnetic  field.  When  an  electric  current  is 
passed  through  the  thread,  the  latter  is  deflected  perpendicularly  to 
the  direction  of  the  magnetic  lines  of  force,  and  the  amount  of  the 
deflection  can  be  measured  by  means  of  a  microscope  with  an  eye 
piece  micrometer.  The  thread  now  used  has  a  resistance  of  10,000 
ohms.  If  the  tension  is  very  feeble  and  the  deflection  requires  ten 
or  fifteen  seconds  to  establish  itself,  the  instrument  can  be  made  ex- 
tremely sensitive,  suflFicient  to  measure  a  current  of  10  to  the  12th 
power  amperes.  But,  as  a  rule,  the  tension  used  is  such  that  the 
final  position  is  reached  in  about  one  second  or  less.  The  motion  is 
absolutely  dead  beat,  and  there  is  no  perceptible  disturbance  from 
tremors  nor  any  creeping  of  the  zero  as  in  the  capillary  electro- 
meter. The  author  has  applied  the  instrument  to  obtaining  photo- 
graphic "electro-cardiograms."  showing  the  currents  traversing  the 
human  body  with  every  heart  beat. — I. and.  Eke,  September  18,  from 
Proc.  Royal  Acad.  Sc.  Amsterdam.  August  27. 

Demand  Indicator  for  Three-Wire  Installations. — Dick. — A  short 
description  of  the  method  devised  by  him.  with  illustration  of  the 
instrument.  There  is  a  difficulty  in  measuring  the  maximum  demand 
in  three-wire  installations,  when  two  separate  instruments  are  used, 
as  the  maximum  values  of  the  currents  on  the  positive  and  the 
negative  sides  will  probably  not  occur  simultaneously.  The  new 
method    consists   in    dividing   the   neutral    w^re,   and    inserting   two 


equal  resistances  in  the  branches,  across  the  ends  of  which  the 
indicator  strip  is  connected.  The  resistances  are  very  low  and  the 
total  drop  is  less  than  with  two  separate  instruments.  It  can  be 
shown  that  the  reading  on  the  demand  indicator  is  always  directly 
proportional  to  the  sum  of  the  positive  and  negative  currents.  This, 
of  course,  holds  good  for  maximum  values  of  these  currents,  which 
is  what  it  is  desired  to  measure.  In  addition  to  the  gain  in  accuracy, 
considerable  economy  is  effected  by  the  employment  of  the  three-wire 
instrument  in  i)lace  of  two  single  indicators. — Lond.  Elec,  Septem- 
ber II. 

Telegraphy,  Telephon.  and  Signals. 

Telephone  Cables  zvith  Iron  Wire  Winding. — Walsoe. — The  author 
believes  that  the  Krarup  method  of  winding  several  layers  of  thin 
iron  wire  closely  around  the  telephone  cables,  for  the  purpose  of 
compensation  of  the  capacity,  is  more  rational  than  Pupin's  method. 
In  the  first  place,  the  ohmic  resistance  is  not  increased  and  the  self- 
induction  is  distributed  evenly  over  the  whole  length  of  the  con- 
ductor. Furthermore,  the  Pupin  induction  coils  can  only  replace  an 
evenly  distributed  induction  for  a  predetermined  number  of  oscilla- 
tions. These  oscillations  vary,  however,  in  the  transmission  of 
speech,  between  100  and  1,000.  The  author  states  that  he  has  made 
experiments  with  the  Krarup  method  which  disprove  the  objection 
raised  against  this  system,  namely,  that  it  caused  an  increase  of 
capacity.  He  found  that  the  capacity  is  increased  for  direct  cur- 
rents, but  that  for  alternating  currents  its  value  is  considerably  de- 
creased and  the  more  so,  the  higher  the  number  of  alternations. 
The  author  states  that  several  cables  laid  recently  between  the 
Danish  islands  are  provided  with  such  iron  wire  winding.  One  of 
these  cables  contains  four  strands  of  seven  copper  wires  each,  of 
1.35  mm.  diameter.  These  wires  are  wound  as  closely  as  possible 
with  an  0.3  mm.  iron  wire.  Whether  each  individual  wire  or  each 
bundle  of  wires  is  thus  wound  is  not  stated  in  the  article.  The 
author  investigates  mathematically  the  connection  between  the  cross- 
section  of  the  iron  wires  and  the  value  of  the  self-induction  and 
deduces  a  formula  for  the  calculation  of  the  latter.  For  the  coeffi- 
cient of  self-induction  of  the  above  cable  he  calculates  0.002  henrys, 
while  actual  measurements  gave  0.0025.  He  finds  that  the  increase 
of  the  self-induction  soon  reaches  its  practical  limit,  and  states 
that  the  powerful  action  of  the  capacity  could  hardly  be  compensated 
entirely  by  a  mere  increase  of  the  self-induction.  It  remains,  there- 
fore, that  a  new  means  for  the  complete  compensation  of  the  capacity 
is  still  to  be  found. — Elek.  Zeit.,  September  10. 

Block  Signal  System. — An  illustrated  article  describing  a  block 
signal  system  for  trolley  railways.  When  the  car  enters  a  block, 
the  trolley  wheel  passes  a  contact  strip  which  actuates  the  signal 
system.  In  each  signal  box  are  two  diamond-shaped  targets.  When 
the  signals  are  employed  on  a  single-track  road  between  turnouts, 
the  top  target  shows  red  when  a  car  is  approaching  in  the  block 
ahead  and  the  bottom  target  is  not  displayed.  If  there  is  a  car  in 
the  block  ahead  traveling  away  from  the  signal  the  top  target  is  not 
displayed  and  the  bottom  target  shows  white.  Opposite  each  of 
these  targets  are  lamps  showing  colors  similar  to  those  displayed  by 
the  targets.  The  targets  are  so  wired,  however,  that  they  will 
operate  whether  the  lamps  light  or  not.  When  no  car  is  in  the 
block  both  targets  are  in  a  horizontal  position  and  the  lamps  are 
all  out.  The  same  system  can  also  be  employed  on  double-track 
roads. — St.  R'y  four.,  October  3. 

REFERENCES. 

Measured  Telephone  Service. — Stroud. — The  first  part  of  an  illus- 
trated serial.  The  author  gives  a  description  of  the  "nickel  service" 
in  Chicago  and  its  rapid  growth. — Telephony,  September. 

Regulations  for  Testing  Electrical  Machines. — A  reprint  of  the 
Regulations  for  the  rating  and  testing  of  electrical  machines,  proposed 
by  the  Association  frangaise  des  proprietaires  d'appareils  a  vapeur 
and  the  Association  des  Industriels  du  Nord  de  la  France. — L'Ec- 
lairage  Mlec,  August  29. 


Forged  Street   Railway  Paper. 


According  to  a  dispatch  from  Worcester,  Ma.^s.,  indorsements  on 
paper  of  the  Worcester  &  Southbridge  Street  Railway  Company, 
representing  nearly  $1,000,000.  are  said  to  have  been  pronounced 
forgeries  by  handwriting  experts.  The  road  went  into  the  hands 
of  a  receiver  two  months  ago. 
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TiiK  MKiAiirKiiv  OF  Zinc  and  Cadmu  .m.  lly  W.iltri  KriUim  In- 
galls.  New  York:  Tlw  litiniitiunnj-  iiiii/  .\/ihiii^'  JkiiiiuiI  7(»i 
piiKi'.s.  404  illiisiriitioii!..     I'ricf,  $().ix). 

This  book,  wliilc  not  appi-aliiif;  to  the  special  fu-UI  of  electrical 
engineers,  is  so  e.xliaustive  and  tliorongli  a  treatise  on  the  subject 
that  the  reviewer  believes  that  it  deserves  more  than  |)assing  notice. 

Zinc,  of  course,  has  Itad  a  tremendous  inlhience  on  the  develop- 
ment of  electrical  science.  The  iliscuvery  of  the  zinc  primary  cell 
gave  the  investigator  a  source  of  current  which  was  fairly  steady  and 
ortlcient.  Most  of  those  who  studied  electricity  before  1880  made 
more  use  of  the  Bunsen  battery  than  the  storage  battery  and  gen- 
erator. Now,  of  course,  zinc  is  used  even  more  largely  in  the  form 
of  sheet  zinc  for  dry  batteries,  for  enclosed  fuses,  and  in  cast  zinc 
and  rolled  rods  for  negatives  of  several  types  of  cells  (c.  g.,  the 
I.eclanche  and  gravity).  Sheet  zinc  is  also  used  to  seal  up  elec- 
trical instruments  and  other  articles  for  shipment.  Considering  its 
low  price,  it  is  probable  that  sheet  zinc  will  displace  sheet  brass  and 
sheet  copper  for  many  purposes.  Accordingly.  Ingalls'  "Metallurgy 
of  Zinc"  and  his  briefer  book,  "Production  and  Properties  of  Zinc," 
should  be  read  by  every  electrical  engineer  who  prides  himself  on 
being  up-to-date  in  his  professional  knowledge. 

For  the  metallurgist  this  book  is  of  more  than  special  interest. 
Not  less  tlian  forty-five  special  forms  of  roasting  furnaces  arc  de- 
scribed. Chapter  IV  is  in  itself  a  treatise  on  mechanical  roasters 
and  Chapters  \'III  and  IX  on  combustion  of  fuels  and  furnace 
designs.  We  take  pleasure  in  stating  that  in  our  opinion  this  book 
is  worthy  of  a  place  on  the  shelf  of  the  metallurgist's  library,  be- 
sides "Howe's  Steel,"  "Campbell's  Iron,"  "Hofman's  Lead."  "Percy's 
Copper"  and  "Peter's  Modern   Copper  Smelting." 


I  HI'  I'MAt  114  .M.  I'lu.sus  III'  iiiK  MoiiKUN  Stka.m  Koii.kk.  !5y  Fred- 
erick J.  Uowan.  New  York:  1).  Van  Nosiraiid  Company.  O.jK  pages, 
314  illuHtrations.     Price,  $7.50. 


Stidknts'  Glide  to  Suilmaki-ne  Caiu.e  Testini;,  By  H.  K.  C 
Fisher  and  J.  C.  H.  Darby.  Third  Edition.  New  York :  D.  Van 
Nostrand  Company.     230  pages,  illustrated.      Price.  $2.50. 

This  book,  in  its  latest  edition,  has  been  considerably  enlarged  and 
improved.  It  is  divided  into  three  parts.  Part  I  deals  with  defini- 
tions of  terms  and  the  elements  of  regular  cable  testing.  The  de- 
scriptions are  simple  and  clear.  There  is  a  good  explanation  of  the 
universal  shunt,  although  there  are  unfortunate  misprints  both  in 
the  illustration  and  in  the  text. 

Part  II  is  devoted  to  the  localization  of  faults  in  cables,  or  tn 
the  tests  of  faulty  cables.  The  treatment  of  the  subject  is  excellent 
and  is  aided  by  a  nuinber  of  illustrative  examples.  Part  III  deals 
with  the  measurement  of  electrostatic  capacity  in  cables  and  is  a 
good  compendium  of  the  various  methods  in  vogue. 

The  appendices  contain  useful  tables,  questions  and  answers  or 
problems  in  the  various  sections  of  the  book,  as  well  as  standard 
diagrams  of  signalling  connections.  The  book  terminates  with  a 
good  index. 

The  work  is  specially  recommended  to  all  students  of  submarine 
cable  testing  and  will  be  useful  to  all  who  are  interested  in  that 
subject. 
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The  Co-Opcrativc  Tc-Itplionc  Company's  System  at 
Detroit,  Mich. 


Another  chapin  in  the  cheipiered  telephone  history  of  Detroit, 
.\lieh.,  .•iiul  ill  independent  development  there,  is  begun  by  the  upen- 
uig  iif  the  e.seliaiige  of  the  Co-operative  Telephone  Company's  system 
ill  th,it  city.  I'revious  chapters  have  often  been  retold  and  are 
familiar  to  our  readers,  so  it  is  not  necessary  to  go  ov<;f  the  story 
.•ig;iin  'fhe  starting  up  of  this  exchange  would  indir.ile  that  the 
"independent"  spirit  is  slill  strong  in  the  comnuinity,  .iiid  that  a 
l.-trge  patronage  is  counted  upon  from  the  public,  especially  as  there 
are  40,cK)o  indrpendent  telephones  and  600  independent  exchanges  and 
loll  slalions  scattered  through  the  Stale. 

The  company's  franchise,  embodying  provisions  which  absolutely 
prevented  any  possible  chance  of  its  ever  being  absorbed  by  com- 
petitors, allows  a  charge  for  rentals  of  $48  for  business  and  $24  for 
residence  service.  ;it  which  rale  party  line  ser\  ice  may  be  given.  The 
franehisc  also  allows  the  use  of  the  city's  conduit   system,  pole  lines 
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and  iiublic  buildings  upon  a  purely  niaiiUenance  basis,  which  pro- 
vision is  of  considerable  advantage,  the  city  owning  its  municipal 
lighting  system  covering  the  entire  city  with  its  conduit  system  and 
pole  line. 

I'lider  the  organization  of  the  Co-operative  Telephone  Company 
each  business  subscriber  also  subscribes  for  at  least  one  share  of  the 
stock  of  the  company,  par  value  $50.  The  conditions  of  these  stock 
subscriptions  and  small  stock  holdings  are  such  as  to  absolutely  pre- 
vent their  sale  to  the  competitors. 

In  view,  it  is  said,  of  the  strong  efforts  being  made  to  discourage 
investors  in  independent  systems,  it  could  not  be  hoped  to  establish 
a  system  covering  the  entire  city  upon  this  basis,  and  under  these 
conditions,  at  once,  so  it  was  decided  by  the  management  of  the  co- 
operative company  to  start  with  a  business  men's  exchange  in  the 
down-town  district,  to  establish  services  with  the  more  than  40,000 
independent  subscribers  throughout  the  State,  with  the  w^holesale 
houses,  hotels  and  other  large  business  places,  and  to  thoroughly 
demonstrate  to  the  people  the  value  of  independent  connections. 

The  company,  under  the  leadership  of  Mr.  C.  M.  Burton,  president, 
one  of  Detroit's  most  prominent  citizens,  president  of  the  Michigan 
Historical  Society,  and  under  the  management  of  A.  A.  Cowles,  also 
one  of  the  local  prominent  business  men.  together  with  the  support 
of  J.  C.  Danziger,  secretary;  Max  J.  L.  Towler,  vice-president,  and 
J.  Ward  Howland,  treasurer,  all  local  merchants  of  wide  connections 
and  with  high  reputation,  soon  had  a  sufficient  number  of  busi- 
ness subscribers  to  warrant  beginning  work.  The  company  had 
in  view  the  establishing  of  an  exchange  with  the  most  modern  and 
practical  system  in  use  and  one  where  the  initial  business  men's 
exchange   could   be   increased   at    any   time   without    discarding   the 
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original  iiistallalinn.  Tliey  contracted  witli  the  International  Tele- 
l)lu)nc  Manufacturing  Company,  of  Chicago,  for  four  sections  with 
an  uhiniatc  capacity  fur  ij.ooo  line  lamp  signal  central  energy  mul- 
tiple switchboard  equipment,  with  long-distance  central  energy  telc- 
ptioiies  embodying  the  many  new  features  and  improvements  that 
have  lieen  evolved  liy  the  Intcrnati(3nal  Company. 

The  exchange  is  located  in  the  (iolden  Block,  32  Michigan  Avenue, 
whicli  allows  for  extending  space  to  make  the  necessary  increase. 
Fig.  1  shows  four  sections  of  the  original  installation  of  switch- 
board. The  board  is  constructed  in  sections  with  a  capacity  for 
installing  the  necessary  nuiltiple  jacks  for  the  ultimate  equipment  01 
ij.ooo  subscribers'  lines.  The  sections  are  built  of  heavy  archi- 
tectural irein  and  are  firmly  braced  to  make  them  strong' and  rigid. 
The  cabinet  work  is  of  heavily  polished  dark  mahogany.  The  plug 
board  and  the  pilot  lamp  panel  back  of  the  plug  board  are  covered 
with  mahogany-stained  heavy  belt  leather  %  of  an  incli  in  thickness. 
The  first  position  is  provided  with  the  necessary  multiple  jacks 
as  an  annex  to  the  second  position.  The  second  and  third  positions 
are  arranged  for  installing  the  necessary  incotning  trunk  line  equip- 
ments. The  fourth  position  is  equipped  for  twenty  long-distance  loll 
lines  and  arranged  as  extensions  for  a  main  toll  board.  The  re 
mainder  of  the  board  is  equipped  for  regular  city  exchange  lines. 

The  toll  line  signals  are  high-wound  tubular  drops,  with  drop 
shutters  of  the  regular  size.  The  local  subscriber's  line  signals  are 
a  ,'4-cp  lamp  mounted  in  an  opaque  tube  provided  with  a  small 
opalescent  jewel,  set  in  a  shouldered  brass  cap  to  allow  it  to  be 
readily  inserted  into  its  socket  or  removed  from  the  front  of  the 
board.  The  lamp  signal  jacks  are  arranged  in  banks  of  ten  and  are 
mounted  in  hard  rubber  strips  provided  with  a  well  braced  brass 
rail  support.  The  banks  of  lamp  jacks  are  so  constructed  that  they 
can  be  readily  installed  or  removed  from  the  front  of  the  board. 

-Alternating  with  the  strips  of  lamp  jacks  and  corresponding  in 
number,  are  mounted  the  necessary  answering  jacks  arranged  in 
banks  of  ten,  constructed  with  their  springs  firmly  clamped  in  strips 
of  hard  rubber,  and  securely  supported  by  a  front  piece  of  a  heavy 


FIG.    2.       LlGilTMNG    .MiKEsXLK    AMI    DlsTKIUUTING    RACK    AND    RELAY. 

brass  rail,  pro\ided  on  its  front  and  back  with  strips  of  hard  rubber 
perfectly  insulating  the  ferules  of  the  spring  jacks  from  the  frame. 
The  multiple  jacks  are  arranged  in  banks  of  twenty,  mounted  on 
•>^-in.  centers,  with  the  construction  of  the  banks  the  same  as  the 
answering  jacks,  making  the  banks  very  strong,  rigid  and  durable. 

The  banks  of  multiple  jacks  are  so  constructed  that  they  can  be 
readily   fastened   or   loo<enefl    from   the   front   of  the   hoard.     Their 


front  heavy  brass  rail  making  them  perfectly  straight  and  rigid, 
allows  the  taking  out  a  strip  at  any  part  of  the  position  without  dis- 
turbing those  above  the  strip  removed.  The  strong  and  solid  con- 
struction of  the  banks  and  absence  of  contacts  in  the  spring  jacks, 
makes  them  practically  indestructible  and  immune  from  incidental 
trouble. 

liach  operator's  |)<)sition  is  equipped  with  a  long-distance  Interna- 
tional transmitter,  mounted  in  a  strong  oxidized  bra.ss  case.     The 


FIG.    3. — POWER    PLANT    FOR    INITIAL    INSTALLATION. 

switchboard  transmitters  are  adjusted  to  avoid  taking  up  side  lone 
as  much  as  possible,  to  prevent  subscribers  hearing  operators  in  ad- 
joining positions,  but  transmitting  clearly  and  distinctly  conversa- 
tion spoken  directly  into  the  mouthpiece  in  a  low  tone  of  voice.  The 
transmitters  are  suspended  on  a  pair  of  cords,  supported  by  an  ad- 
justable extension  arm.  These  arms  are  constructed  of  heavily 
nickel-plated  brass  on  which  are  mounted  oxidized  hangings  with 
pulleys.  The  cords  are  supplied  with  proper  weights  so  that  the 
transmitters  may  be  lowered  or  heightened  as  required,  and  the  arni 
is  arranged  to  be  extended  or  shortened,  if  necessary. 

The  operators'  receivers  are  provided  with  a  cord  and  plug  and 
can  be  attached  and  detached  at  a  cut-in  jack  in  each  position, 
mounted  underneath  the  key  shelf.  The  key  shelves  are  constructed 
of  five  layers  of  the  wood  of  which  the  board  is  constructed,  glued 
together,  the  grain  of  the  two  outside  and  central  layers  running 
lengthwise  and  the  grain  of  the  other  two  layers  running  crosswise. 

The  ringing  and  listening  keys  are  mounted  on  the  bottom  of  the 
shelves  with  the  lever  passing  through  the  shelf,  supplied  at  the  top 
with  a  nickel-plated  brass  sliding  escutcheon  to  prevent  dust  enter- 
ing. The  sets  of  ringing  springs  and  listening  springs  are  mounted 
one  above  the  other-,  firmly  clamped  in  a  hard  rubber  block.  This 
arrangement  allows  the  use  of  heavy  and  long  springs  to  prevent 
breaking  and  the  small  and  compact  key  enables  mounting  the  re- 
r|uired  number  in  one  line  in  each  operator's  position.  The  key 
springs  are  of  German  silver  and  provided  with  platinum  contacts. 
The  keys  are  constructed  with  the  terminals  of  both  the  ringing  and 
listening  set  at  one  end,  enabling  all  connections  to  be  made  from 
one  side  with  one  key  cable,  and  leaving  the  springs  and  contact 
points  open  for  convenient  inspection. 

The  supervisory  clearing-out  lamps,  oae  for  each  cord,  are  mounted 
on  the  plug  board  between  the  plugs  and  the  keys.  The  clearing-out 
'ignals  consist  of  yS-cp  lamps  mounted  in  an  opaque  tube  similar 
to  the  line  signal  and  provided  with  an  opalescent  jewel  set  in  a 
shouldered  brass  cap.  This  is  supplied  with  an  arched  wire  guard 
to  prevent  the  breaking  of  the  opal  from  impact  of  the  plugs  and 
also  to  provide  the  means  for  removing  the  lamps  from  the  top  of 
the  board  without  the  use  of  special  tools.  The  supervisory  lamp 
sockets  or  jacks  are  mounted  individually  on  the  bottom  of  the  plug 
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boufil.  The  elciiring-oui  hiiiii)  oii;il  wiili  4511,11.1  i-  -■■  .  ..nsiruclcd  as 
to  prevent  the  accunuilatioii  of  dust. 

The  pluKs  are  inailc  siuall  aiul  riiin|iaci  to  alluu  Iao  or  more  being 
placed  in  adjoiniiiK  iiiulli|ilc  jacks,  nunmltd  on  jx  in.  centers.  Tlie 
sleeve  ol  tlie  plug  is  ul  black  polished  hard  rubber  and  is  nioiinled 
lo  allow  its  turning  on  the  shank  lo  avoid  twisting  the  plug  when 
inserting  and  kinking  the  cord,  thus  inininii/ing  the  cord  trouble. 
The  plug  sleeve  is  fastened  wilh  a  set  collet  screwed  onto  the  shank 
Irom  the  liont  or  tip  end,  to  avoid  using  a  set  scnw  iIikhikIi  the 
sleeve,  and  the  possibility  of  breaking  the  shell 

Each  operator's  position  etpiippcd  is  proMdtd  wuh  three  pilot 
signals,  one  for  indicating  111  coiiiuction  with  the  subscriber's  line 
signal,  one  to  show  in  connection  with  the  super\isory  cic.iring-oiit 
signal,  and  one  for  use  in  the  ringing  circuit.  The  pilot  signals  are 
a  ;  j-cp  lamp  mounted  in  an  opacpic  tube,  provided  with  a  large  brass 
cup  receptacle  into  which  is  mounted  the  ci>lored  prism  bull's  eye. 
The  pilot  lamp  sockets  can  be  readily  removed  from  the  front  of 
the  board,  the  same  as  the  line  or  dearitig-out  signals. 

Fig.  2  shows  the  distributing  board  with  lightning  arrester  board, 
and  relay  rack  for  the  original   installation  of  fioo  linos.     The   line 


FIG.    4. — INITIAL    INSTALLATION    OF    B.\TTERY    PLANT. 

side  of  the  distributing  board  is  arranged  with  immediate  capacity 
for  800  pairs  of  cable.  On  the  switchboard  side  of  the  distributing 
board  are  mounted  700  pairs  of  carbon  lightning  arresters  with  self- 
soldering  heat  coil  protectors.  The  relay  rack  is  divided  in  sections 
for  500  lines  to  the  section.  The  rack  is  constructed  of  heavy  archi- 
tectural iron,  well  braced  to  make  it  strong  and  rigid.  The  relays 
are  mounted  in  strips  of  ten.  They  are  constructed  with  an  iron-clad 
shell  completely  enclosing  the  winding-in  iron  when  the  armature 
is  drawn  up.  The  springs  are  constructed  of  the  best  grade  of 
spring  German  silver  and  are  of  ample  length  to  insure  accuracy. 
All  contacts  are  provided  with  platinum.  The  relays  are  so  con- 
structed and  mounted  as  to  be  readily  removed  or  inspected.  In 
addition  to  the  iron  shell,  the  complete  relay  is  individually  enclosed 
with  a  heavy  brass  tube  or  cap,  screwed  onto  a  threaded  base, 
avoiding  rust  or  dust  entering  the  working  parts.  At  the  bottom 
of  the  relay  rack  is  mounted  a  heavy  marble  slab  containing  fuses 
for  the  leads  to  the  relays  in  order  to  properly  protect  the  coils. 

The  cables  from  the  relay  rack  and  the  distributing  board  are 
run  to  the  switchboard  on  a  strong  iron  cable  chute  or  rack.  The 
distributing  board  and  relay  rack  can  be  extended  at  any  time  up  to 
the  full  ultimate  capacity  of  the  exchange. 

Fig.  3  shows  the  power  switchboard,  charging  machine,  main  and 
auxiliary  ringing  machines.     The  power  board   is  built  of  a  heavy 


marble  slab,  supported  by  an  architectural  ipin  i.uk  m  siimig  and 
ligid  construction.  It  is  iirovidcd  with  the  necessary  ammeters,  volt- 
meter, voltmeter  switch,  circuit-breaker,  starting  boxes,  field  rheo- 
stat and  the  necessary  double  pole  copper  blade  knife  switches  for 
properly  controlling  the  systeiti.  Fig.  4  shuwii  one  set  of  the  battery 
plant,  consisting  of  u  cells  of  U-ad  Iiiu-<1  tank  Chloride  storage  bat 
lerics. 

The  telephones  used  in  the  system  arc  of  the  well-kntjwii  Interna- 
tional long-ilistance  type  neatly  and  substantially  constructed,  elli- 
cient  :iiid  diir.iliU-.  All  distinct  parts  of  the  telephones  as  well  as 
the  switchboard  e<|uipmenl  are  made  by  machinery,  directly  from 
the  crude  materi.il  from  modern  designed  compound  dies  and  special 
tools,  making  .ill  like  parts  absolutely  uniform  and  renewable  tm 
the  spot. 

This  exchange  has  recently  been  c<jmiected,  through  the  loll  lines 
of  the  Peninsular  Telephone  Company,  of  Detroit,  with  the  other 
independent  lines  of  the  State,  once  more  opening  telephone  com- 
munication with  Detroit  to  the  independent  telephone  subscribers 
in  Michigan,  as  well  as  the  independent  systems  throughont  the 
'iihcr  Stales. 


Stanley  Alternating  Current  Recording  Wattmeter. 


.\  new  type  of  recording  wattmeter  for  alternating-current  circuits 
has  been  added  to  the  list  of  the  manufactures  of  the  Stanley  Instru- 
ment Company,  of  Great  Harrington,  Mass.  This  instrument,  which 
is   illustrated   in   the  accompanying  cuts,  is   knowm   as  the   balance- 


FIG.    I. — PERSPECTIVE    VIEW    OF    WATT.METER. 

thrust  recording  wattmeter,  for  which  a  number  of  important  claims 
are  made,  as  follows:  There  is  no  jewel  wear  from  hammer  or 
side  thrust,  and  no  "kicking"  auxiliary  friction  device  is  used;  the 
instrument  has  the  highest  effective  torque,  an  improved  spring  sup- 
port, the  braking  is  not  affected  by  temperature,  magnetic  short- 
circuits  are  impossible,  and  the  instrument  compensates  for  induc- 
tive lag ;  the  method  of  sealing  protects  against  any  manner  of 
tampering  and  the  instrument  is  air,  moisture,  dust  and  insect  tight. 
It  is  well  known  that  when  a  current  is  caused  to  flow  through 
the  field  of  a  magnet  a  thrust  is  produced  at  right  angles  to  the 
field  and   to  the  current   flow.     This  tends   to  move  the  disc  of  a 
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jnieter  bodily  away  from  its  normal  position  and  forces  the  spindle 
against  its  bearings.  In  some  meters  this  side  thrust  is  fully  as 
great,  and  in  some  cases  greater,  than  the  torque  thrust,  and  of 
course  increases  the  friction.  In  the  Stanley  meter  this  thrust  is 
counterbalanced  by  closed-circuit  copper  rings  placed  over  the  side 
of  the  field  or  shunt  pole  nearest  to  the  edge  of  the  disc.  By  this 
means  an  opposing  thrust  is  set  up  which  can  be  proportioned  to 
exactly  counterbalance  the  side  thrust.  A  second  source  of  friction 
which  is  counterbalanced  in  the  Stanley  meter  is  that  due  to  an 
unsymnietrical  relation  of  the  shunt  or  shunt  and  series  system 
with  reference  to  the  disc.  In  this  instrument  the  magnetizing 
forces  arc  applied  to  the  shunt  system  symmetrically,  and  being 
thus  evenly  distributed  on  each  side  of  the  disc,  the  pushing  tendency 
of  the  magnetism  is  neutralized.  A  third  source  of  friction  in  contact 
bearing  meters  is  that  due  to  the  trembling  or  vibration  of  the  disc 
or  armature  caused  by  the  magnetic  attraction  and  repulsion  exist- 
ing between  the  magnets  and  the  moving  parts.  In  the  Stanley  meter 
tiie  disc  is  placed  at  the  zero  magnetic  potential  position  and  as  a 


Seattle  Municipal  Power  Plant. 


FIG.    2. — VIEW   OF    W.VrTMETER   MECHANISM. 

■consequence  all  trembling  or  vibration  of  the  disc  is  obviated.  In 
this  instrument  also  the  magnetic  balance  existing  prevents  the  lift- 
ing and  filling  of  the  disc,  thus  obviating  a  pounding  action  aflfecting 
the  life  of  the  mechanism  and  the  accuracy  of  the  instrument. 

Owing  to  the  balancing  of  the  thrust  in  this  meter  its  disc  will 
not  creep,  moving  only  when  energy  is  being  used,  and  it  will  rotate 
and  measure  at  extremely  small  loads.  As  a  consequence  there  is 
no  need  of  any  auxiliary  or  kicking  device.  The  air-gap  or  distance 
between  the  disc  and  brake  magnets  cannot  be  changed  by  variations 
of  temperature,  as  the  magnets  are  held  rigidly  in  a  permanent  posi- 
tion, so  that  they  cannot  expand  or  contract.  A  feeder  plate  between 
the  back  and  front  of  the  meter  constitutes  a  magnetic  shield,  upon 
the  front  of  which  plate  is  mounted  the  disc  shaft  and  its  bearings, 
the  brake  magnets,  train  gearing  and  other  mechanisms.  This  shield 
acts  as  a  complete  protection  to  the  brake  system  against  the  effects 
of  short-circuits.  The  disc  shaft  when  in  place  rests  upon  a  finely 
polished,  carefully-selected  jewel  mounted  in  a  carrier  supported 
■on  an  accurately  graduated  spring.  The  entire  arrangement  of  jewel, 
carrier  and  spring  are  immediately  in  sight  and  readily  accessible 
for  adjustment  or  replacement. 


A  contract  for  supplying  water  wheels  to  the  city  of  Seattle 
Municipal  Lighting  &  Power  Plant  has  been  awarded  the  Pelton 
Water  Wheel  Company,  of  San  Francisco.  The  main  wheel  units 
will  be  two  in  number,  each  direct-connected  to  a  i,200-kw,  400- 
r.p.m.,  2,300-voIt,  60-cycle,  three-phase  revolving  field  generator. 
The  wheel  units  will  operate  under  an  effective  head  of  about  550 
ft.  and  will  have  a  capacity  sufficient  to  develop  5°  per  cent,  over- 
load in  each  generator.  Combination  needle  and  deflecting  nozzles 
will  be  employed  for  regulating  wheels,  the  needle  portion  to  be 
hand-controlled,  while  Lombard  governors  will  take  care  of  the  de- 
flecting portion.  The  governors  will  be  equipped  with  125-volt 
motors  to  permit  of  central  control  of  the  main  machines  from  the 
switchboard.  Two  7S-kw,  i2S-volt,  compound-wound  multipolar 
direct-current  generators  will  furnish  exciting  current.  Each  of 
these  machines  will  be  direct-connected  to  a  Pelton  wheel  runnmg 
at  550  r.p.m. 

A  riveted  steel  pipe  line  of  uniform  diameter  of  48  in.  will  lead 
the  water  a  distance  of  about  1,080  ft.  from  the  main  penstock,  the 
pipe  varying  in  thickness  from  Vs  in.  to  11/16  in.,  terminating  in  a 
steel  receiver,  from  which  branch  pipes  will  distribute  the  water  to 
the  various  wheels.  The  transmission  line  into  Seattle  will  be  ap- 
proximately 40  miles  long,  over  two  separate  lines  of  three  No.  i 
copper  wires,  or  equivalent  aluminum  wires.  The  current  at 
Seattle  will  be  stepped  down  to  two-phase  at  2,200  volts  for  city 
distribution  for  power  purposes,  incandescent  lighting  and  arc  and 
series  incandescent  street  lighting  by  means  of  constant-current 
transformers. 

Owing  to  the  season  being  so  far  advanced,  it  is  the  intention  to 
complete  and  get  into  operation  one  of  the  transmission  lines,  the 
other  to  be  erected  as  soon  thereafter  as  possible. 


Street  Railway  Exhibits  at  Syracuse. 


Quite  a  large  number  of  concerns  in  the  supply  field  were  repre- 
sented last  week  at  the  Syracuse  convention  of  the  New  York  State 
Street  Railway  Association.    Some  of  them  had  exhibits. 

The  Crouse-Hinds  Electric  Company,  of  Syracuse,  N.  Y.,  had 
a  very  neat  exhibit,  in  the  writing  room  of  the  Yates,  of  the  various 
specialties  manufactured  by  this  company.  It  was  along  the  lines 
of  their  recent  fine  exhibit  at  Saratoga.  The  booth  was  decorated 
by  Norbitt  specialties.  The  new  arc  headlight  recently  placed  on 
the  market  was  exhibited  in  operation.  The  Syracuse  chaiigeable 
headlight,  junction  boxes  and  heavy  switches  were  also  on  exhibition. 
President  H.  B.  Crouse  was  in  charge,  assisted  by  a  staff  of  active 
employees. 

The  General  Electric  Company  was  represented  by  J.  J.  Ma- 
hony,  H.  Greer  and  A.  B.  Babson,  of  the  New  York  office;  W. 
Gibson  Carey  and  J.  G.  Barry,  of  Schenectady;  H.  H.  Crowell,  of 
Syracuse,  and  J.  C.  Calisch,  of  Buffalo. 

The  Standard  Underground  Cable  Company  made  a  fine  exhibit, 
including  bare,  weather-proof  and  rubber-covered  wire,  and  aerial, 
underground  and  submarine  cables.  One  of  the  company's  large 
new  plants  has  been  devoted  almost  exclusively  to  the  manufacture 
of  trolley  and  weather-proof  feed  wire  for  railway  use,  and  it  is  now 
engaged  in  turning  out  some  of  the  largest  orders  for  these  materials 
given  out  of  late.  The  company  was  represented  by  H.  P.  Kimball, 
of  the  New  York  sales  office. 

Westinghouse.— The  interests  of  the  Westinghouse  Electric  & 
Manufacturing  Company  were  looked  after  by  Paul  T.  Brady,  S.  B. 
Storer  and  J.  D.  Mickle,  of  the  Syracuse  office  of  the  Westinghouse 
Company.  The  Westinghouse  Traction  Brake  Company  w^as  repre- 
sented at  the  convention  by  J.  R.  Ellicott,  C.  R.  Ellicott  and  George 
E.  Baker. 

National  Electric  Company  was  represented  by  H.  W.  Ransom, 
J.  T.  Cunningham  and  R.  Long.  John  A.  Roebling's  Sons  Company 
was  represented  by  M.  R.  Cockey  and  G.  W.  Swan.  Pittsburg 
Reduction  Company  by  S.  R.  Colby  and  W.  R.  Darby.  American 
Steel  &  Wire  Company  by  A.  G.  Greenberg  and  F.  A.  Keyes.  The 
H.  W.  Johns-Manville  Company  by  J.  W.  Perry.  Ohio  Brass  Com- 
pany by  N.  M.  Garland.  New  Process  Raw  Hide  Company  by  T.  G. 
Meachem.  Van  Dorn-Elliott  Electric  Company  by  W.  A.  Dutton. 
Electrical  World  and  Engineer  by  J.  M.  Wakeman. 
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Financial   Intdliiicnce, 


TH1-:  WKEK  IN  WALL  STRliKT.-The  market  continued  dc- 
prcssctl.  tlie  profrssional  intcrosts  hciiig  bc:irisli  in  scntiniint  while 
public  buyiuK  of  stocks  was  excci-diiiis'ly  ristricted.  An  unfavorable 
impression  was  produced  by  ibc  nduclion  of  the  Steel  common  divi- 
dend, and  also  by  the  develoi)nients  in  connection  with  the  United 
States  Shipbuilding  scheme.  The  Steel  shares,  Amalgamated  Copper 
and  the  traction  stocks  showed  special  weakness.  Western  Union 
rallied  sharply  at  the  close  of  the  market  on  Wednesday  on  the  news 
that  the  company  had  won  an  old  suit  against  the  .Vmerican  Bell 
Telephone  Company.  The  stock  closed  on  that  day  with  an  advance 
of  Hi  points.  Hrooklyn  Rapid  Transit  fluctuated  between  34J4. 
the  highest,  and  31^^.  the  lowest,  closing  at  32!^.  thus  losing  ihi 
points  net.  Metropolitan  Street  Railway  was  also  weak,  ranging 
between  107':.  and  los'.;.  the  closing  price  being  103,  a  net  loss  of 
3J^i  pomts.  General  Electric  is  off  6  points,  closing  at  144  after 
havmg  touched  140.  Tlie  highest  figure  of  the  week  was  149J4  and 
the  sales  aggregated  4,000  shares.  Westinghouse  common  closed 
at  the  lowest  figure  of  the  year— 134— this  representing  a  net  loss 
of  12  pomts  for  the  week.  The  highest  figure  for  this  stock  this 
year  was  221.  Preferred  made  a  net  gain  of  6  points,  closing  at 
172.  Western  Union  closed  at  82.  American  Telephone  &  Tele- 
graph lost  3':.  points,  closing  at  122^.  During  the  week  it  touched 
the  lowest  point  of  the  year,  viz.:  117^.  Following  are  the  closing 
quotations  of  October  13 : 


Oct. « 

AniiTicau  Tnl.  &  liable..  7S*< 

MuericHn  Tel.  &  Tol 127 

American  Pist.  Tel 25 


NKW  YORK. 
Oct.  13 


Brooklyn  li^ipid  Trausit 
Oommert'ial  Cable. 
Elei'tric  Hi>at 
Eleotric  Boat  pfd  ,    . 
HHei-trio  Lead  Reduction 
Electrio  Vehiole 
Electric  Vehicle  pfd 


38Vi 

15 

40 

4 

II 


■it 

14S 
IK 
42 


Oct.  « 
...   t47 


General  Electric.   . . 

HiulHon  Uivcr  Tol 

Metropolitan  St.  Ry.     105 

N.  E.  Elec.  Veh.Tms.     '   !" 

.N.  Y.  &N.  J.  Tel 

Marconi  Tel 

Western  llnion  Tel '. ' '     gi^i 

WeHtinghouse  com 142 

Westinghouse  pfd IBS 


BOSTON. 


Oct.  8 
•  127H 


American  Tel.  *  Tel    , . 

Onmberland  Telephone 

Edison  FUec.  Ilium 231 

General  Klectric 145 

Western  Tel.  &  Tel 10 


Oct.  14 
120^ 

2.io 

142 
W 


PHILADKXPHIA. 


Western  Tel.  &  Tel.  pfd. ...     »80 

Mexican  Telephone iJs 

New  EuKlaud  Telephone  .      121>» 

Ma-ss.  Eke.  Ry 20 

Mass.  Elec.  Ry.  pfd 77H 


Oct.«  Oct.  14 
Amencan  Railways                    40  41 

raec.  Storage  Battery  ....      50  48 

Elec.  Storage  Battery  pfd.        4S  48 

Elec.  Oo.  of  America.  79*  7!< 


,,..•■     „  Oct-  8 

Phila.  Traction 94 

Phila.  Electric  8i< 

Phila.  Rapid  Trans 12H 


Central  Quion  Tel 

Ohicairo  Edison 146 

OhicaKoOity  Ry....  '.'.'.,',',',',  no 

OhlcaRo  Tel.  i\,  11.5 

National  Carbon  ^o 


CHICAGO. 
Oct.  14 


14:) 

170 

115 

1!1 


».     .        ,  Oct.  8 

^atlonal  Carbon  pfd 88 

Metropolitan  Elev .  com 18 

Union  Traction  4 

Union  Traction  pfd 30 

*  Asked 


Oct.   13 
140^ 

103 


Sl« 
131 
18m 


Oct.  14 
80 

*I23 
18 


Oct.  14 

93W 

5« 

11« 


Oct.  14 

*8flX 

17 

4 
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BOSTON  EDISON.— The  annual  meeting  of  the  Edison  Electric 
Illummating  Company,  of  Boston,  is  to  be  held  October  13.  The 
company  closed  its  fiscal  year  June  30.  Its  report  of  operations  as 
filed  with  the  gas  commissioners  compares  as  follows : 


1903. 

Income  from  sales  of  light  and  power   $2,663,733 

ENpense    of   station    533,732 

Expense   of  distribution    250,705 

E.xpense    of 


management     

E.xpense  of  taxes  and   incidentals 


Total     expense 
Net   income    . . , 
Other    income 


Total    net    

Accrued  profits  from  purch.  Cos. 


243.583 
702,435 

$1,730,456 

933.277 

36.578 

$969,855 


Total     

Interest  and  miscel.   charges 


Balance 
Dividends 


$969,855 
185,508 

$784,347 
804,667 


Surplus     Def.  $20,320 

Previous    surplus     60,951 


Total    surplus 


$40,631 


1902. 
$1,840,291 
339.340 
201,929 
188,272 
516,058 

$1,245,599 

594.692 

47.021 

$641,713 
306,129 

$947,842 
174.654 

$773,188 
727.345 

$45,843 
•5.109 

$60,951 


The  lyoj  ligiires  nidiide  the  operalions  of  the  iiustmi  i-Ileclric 
l-ight  Ci'iiipany  but  for  five  months,  ami  the  Suburban  I'".lectric 
Light   Compans    fur   seven   niuiilhs. 

CI..^^  CKl.Ul  r<  )1<S.— .'\  conunittee  of  seven  bankers,  of  which 
l-'redcrick  M.  Schenck,  president  of  the  .Mercantile  National  Hank, 
New  York,  is  chairman,  representing  the  interests  which  arc  cred- 
itors in  the  bankruptcy  proceedings  of  the  various  Penfield  clay 
proilucts  comp.-inies.  has  sent  out  ;i  circular  looking  to  the  consoli- 
dation of  the  creditor  interests.  When  the  receivership  w:i!.  sroight, 
on  account  of  notes  to  a  nimiber  of  l''.:istern  and  Western  banks  then 
becoming  due,  and  for  which  Mr.  I'cniield,  in  his  sclu-me  of  financier- 
ing, had  apparently  made  no  arrangement  in  the  matter  of  payment, 
the  creditor  institutions  agreed  not  to  press  their  paper  until  such 
plan  could  be  worked  out  as  would  enable  all  the  demands  to  be  met. 

TI:I.1:PH0NY  in  CINCIXNATI.- The  Queen  City  IVIephone 
Company  has  been  incorporated  in  Cincinnati  with  a  capital  of 
$1,000,000,  but  this  capital  will  eventually  be  increased  to  cither 
$4,000,000  or  $(),ooo,ooo.  The  company,  which  is  closely  identified 
with  the  independents,  claiming  to  have  connections  as  far  east  as 
Philadelphia,  west  to  Kansas  City,  north  to  St.  Paul  and  south 
to  Galveston,  will  apply  for  a  franchise,  and  if  necessary  will  go 
before  the  Legislature  this  fall  in  order  to  secure  authority  to  estab- 
lish its  exchanges.  The  new  company  when  once  estalilished  will 
cut  the  rates  far  below  those  which  are  now  being  charged  by  the 
City  &  Suburban  Telegraph  Association  (the  Bell  Company). 


Commercial  Intelligence, 


THE  WEEK  IN  TRADE.— Trade  conditions  are  still  irregular, 
as  reflected  by  reports  to  the  mercantile  agencies.  There  are,  how- 
ever, many  underlying  favorable  conditions,  first  of  which  is  the 
better  tone  of  advices  from  the  corn  and  wheat  crops.  Others  are 
improving  collections,  coincident  with  the  expansion  of  the  corn 
and  cotton  movement,  and  the  excellent  business  done  by  the  rail- 
roads. Business  is  of  a  fair  volume,  but  not  so  active  as  a  year  ago, 
partly  because  of  the  backward  season,  heavy  rains  interfering  with 
crop  movement  and  collections ;  vexatious  labor  troubles,  the  spread 
of  a  conservative  feeling  among  buyers  based  upon  stock  market 
liquidation,  and  the  feeling  that  high  prices  of  many  products  will 
tend,  if  they  have  not  already  done  so,  to  check  consumption  auto- 
matically. The  growing  weakness  in  pig  iron  will  have  the  efifect  of 
shutting  off  production  to  the  extent  of  1,000,000  tons  for  the  last 
quarter  of  the  year  and  of  ending  foreign  imports.  Finished  products 
of  iron  are  taken  in  a  fair  way,  and  some  railroads  are  entering  the 
markets  for  rails  and  cars.  Copper  showed  no  improvement,  and 
the  market  is  still  practically  lifeless.  In  the  absence  of  demand  the 
official  quotations  remained  unchanged  and  are  nominally  as  fol- 
lows: Lake.  13^;  electrolytic,  I3j4,  and  casting  stock.  i2'A.  Rail- 
way earnings  for  September  promise  to  show  a  gain  of  fully  10  per 
cent,  over  the  same  month  a  year  ago.  Business  failures  for  the 
week  ending  October  8,  according  to  Bradstreet's,  numbered  197, 
against  153  the  week  previous,  and  170  the  corresponding  week  of 
last  year. 

MINING  EQUIPMENT  FOR  GUAN-MUATO.- Electricity  will 
be  largely  employed  in  extensive  operations  on  the  Guanajuato  River, 
Mexico.  The  working  of  the  tailings  will  necessitate  the  purchase 
of  large  shovels  to  be  electrically  operated  as  well  as  various  other 
mining  equipment.  E.  Gybbon  Spilsbury,  of  the  Spilsbury  Engineer- 
ing Company,  45  Broadway,  New  York,  has  gone  to  Mexico  re- 
garding the  undertaking  and  on  his  return,  early  next  month,  con- 
tracts will  be  awarded.  The  plant  will  have  an  initial  capacity  of 
1,000  tons  a  day. 

MOTORS  FOR  CAPE  MAY  SEWAGE  WORK.— The  Mackay 
Engineering  Company,  149  Broadway,  New  York,  has  secured  a 
contract  for  a  loo-hp  and  a  50-hp  motor  for  direct-connection  to 
pumps  built  by  R.  D.  Wood  &  Co.,  of  Philadelphia.  The  equipment 
is  to  be  used  in  connection  with  the  city  of  Cape  May,  N.  J.,  sewage 
work.  The  motors  will  be  built  by  the  Akron  (Ohio)  Electric  Man- 
ufacturing Company. 

ELECTRIC  COAL  CUTTING  MACHINERY  FOR  N.  S.  W.— 
The  Jeffrey  Manufacturing  Company,  of  Columbus,  Ohio,  has  se- 
cured a  contract  for  electric  coal  cutting  machinery  for  installation 
in  one  of  the  principal  collieries  in  New  South  Wales. 
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CANADIAN  VVESTINGHOUSE  COMPANY,  LIMITED,  OR- 
GANIZED.—At  a  meeting  held  at  Hamilton,  Ont.,  October  8,  the 
Canadian  Westinghoiise  Company,  Limited,  was  organized  with  a 
capital  of  $2,500,000.  Mr.  VVestinghouse  was  present,  accompanied 
by  Mr.  H.  H.  Westinghoiise,  vice-president  of  the  VVestinghouse 
Air  Brake  Company,  of  Pittsburg,  Pa. ;  Mr.  John  Caldwell,  treasurer 
of  the  same  company ;  Mr.  Frank  H.  Taylor,  vice-president  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  and  Mr.  George 
C.  Smith,  president  of  the  Security  Investment  Company,  all  of  the 
same  city.  They  were  met  by  Mr.  Paul  J.  Myler,  of  Hamilton,  who 
has  been  manager  and  secretary  of  the  Westinghouse  Manufacturing 
Company,  Limited,  which  the  new  organization  succeeds.  The  new 
company  is  a  consolidation  of  all  the  Westinghouse  interests  in 
Canada,  which  heretofore  have  been  conducted  individually.  It  will 
take  over  all  the  property  patents  and  other  interests  of  the  suc- 
ceeded companies,  including  the  sales  organization  and  business  of 
Ahearn  &  Sopcr,  of  Ottawa.  The  organization  committee  elected 
the  following  board  of  directors :  Mr.  George  Westinghouse,  of 
Pittsburg;  C.  F.  Size,  of  Montreal;  H.  H.  Westinghouse,  George 
C.  Smith,  Frank  H.  Taylor,  L.  A.  Osborne,  all  of  Pittsburg;  Thomas 
Ahearn,  of  Ottawa ;  Hon.  J.  M.  Gibson,  of  Hamilton ;  W.  Y.  Sopcr, 
of  Ottawa,  and  Paul  J.  Myler,  of  Hamilton.  The  executive  com- 
mittee as  formed  will  consist  of  H.  H.  Westinghouse,  F.  H.  Taylor, 
L.  A.  Osborne,  George  C.  Smith  and  W.  Y.  Soper.  The  officers  as 
elecxctd  are:  George  Westinghouse,  President;  H.  H.  Westinghouse, 
vice-president ;  F.  H.  Taylor,  vice-president ;  Paul  J.  Myler,  gen- 
eral manager  and  treasurer ;  John  H.  Kerr,  secretary.  The  board 
when  complete  will  consist  of  fifteen  members,  the  remaining  five 
to  be  named  from  the  Canadians  interested.  Ground  is  to  be  broken 
for  the  new  works  in  Hamilton  within  the  next  two  weeks,  and  the 
erection  of  the  buildings  will  follow  as  fast  as  possible.  It  is  ex- 
pected that  at  least  a  thousand  employees  will  be  serving  the  com- 
pany within  a  year,  as  soon  as  the  plant  is  completed.  When  it  is 
considered  that  the  Westinghouse  Manufacturing  Company  alone 
have  had  sales  in  the  Dominion  amounting  to  about  $2,000,000  an- 
nually, the  importance  of  this  addition  to  the  Canadian  industry 
cannot  be  overestimated. 

MEXICAN  TRACTION  COMPANY.— The  American  capitalists 
interested  in  the  Compania  Mexicana  de  Traccion  (the  Mexican 
Traction  Company)  recently  organized  for  constructing  and  oper- 
ating an  extensive  system  in  Mexico  City,  met  in  New  York  last 
week  for  the  purpose  of  increasing  the  financial  resources  of  the 
enterprise,  and  determining  as  to  what  rails,  cars  and  power  equip- 
ment would  be  required.  About  1,000  tons  of  85-pound  girder  rails 
will  be  ordered  right  away.  The  company  will  also  be  in  the  market 
for  twenty  40-ft.  cars,  which  will  be  equipped  with  four  motors  of 
56  hp  each.  The  power  house  will  have  an  initial  capacity  of  2,000 
hp.  Westinghouse  equipment  will  be  installed.  The  company  has 
acquired  what  are  known  as  the  Moylan,  Garcia  &  Requima  conces- 
sions, which  permit  of  the  building  and  working  of  about  100  miles 
of  road,  about  50  in  the  city  and  50  in  the  suburbs.  The  company  has 
also  assumed  control  over  the  Empresa  del  Circuito  de  Bancs,  a  horse 
road  two  miles  long,  operating  between  Belvanera  and  Alberca,  in 
the  heart  of  the  Mexican  capital.  It  will  be  electrically  converted. 
Construction  will  begin  immediately.  M.  R.  McAdoo,  15  Wall  Street, 
New  York,  is  president  of  the  company.  The  other  officers  are  Mexi- 
cans. The  company  is  incorporated  under  the  Mexican  laws.  There 
IS  an  American  advisory  board  of  directors  composed  of  Pittsburg 
capitalists.  The  directors  are  James  B.  Oliver,  Julius  Bieler,  Reuben 
Miller,  Sr.,  James  H.  Park  and  Frank  B.  Smith.  Mr.  Oliver  is 
president  and  Mr.  Bieler  is  treasurer.  The  chief  engineer  of  the 
company  is  A.  T.  Montgomery,  C.  E.,  Mexico  City.  George  C. 
i'ierce,  formerly  of  another  road,  has  been  appointed  superintendent 
and  electrical  engineer  of  the  new  company.  Construction  work  will 
be  begun  right  away,  and  the  system  is  expected  to  be  in  active  opera- 
tion inside  of  eighteen  months. 

ST.  LOUIS  FAIR  FIRE  PUMPS.— The  authorities  of  the 
Louisiana  Purchase  Exposition  are  taking  every  precaution  to  pre- 
vent the  recurrence  at  St.  Louis  of  any  such  disastrous  fire  as  that 
which  destroyed  the  great  cold  storage  building  at  the  Chicago  Ex- 
position in  1893,  and  are  making  adequate  provision  for  water  sup- 
ply by  putting  in  the  largest  installation  of  fire  pumps  in  the  world. 
These  pumps,  which  have  been  purchased  from  Henry  R.  Worth- 
ington,  of  New  York  City,  comprise  twelve  1,000-gallon  standard 
underwriter  fire  pumps,  each  capable  of  supplying  four  fire  streams, 
making  it  possible  to  have  48  fire  streams  in  use  at  one  time.  The 
pumps  are  of  the  duplex,  double-acting  type,  and  are  supplied  with 
air  and  vacuum  chambers  of  large  capacity.  The  fittings  are  of 
composition  metal  throughout,  and  the  piston  and  valve  rods  are 
of  bronze.  Every  measure  has  been  taken  in  designing  these  pumps 
to  insure  that  they  will  start  at  a  moment's  notice  at  any  time  after 
having  been  idle  for  a  long  period.  They  are  the  pumps  recom- 
mended by  the  Associated  Factory  Mutual  Insurance  Companies, 
and,  in  fact,  formed  the  basis  of  the  specifications  for  fire  pumps 
adopted  by  the  .Associated  Companies. 


THE  AMERICAN  ELECTRIC  TELEPHONE  COMPANY, 
of  Chicago,  reports  that  it  has  just  shipped  several  carloads  of 
central  energy  switchboard  equipment  to  the  Fort  Worth  Telephone 
Company,  Fort  Worth,  Tex.  The  capacity  of  the  exchange  is  6,000 
lines.  It  is  thought  that  this  is  the  first  large  switchboard  intended 
for  independent  service  where  each  cord  circuit  is  equipped  for  four- 
party  selective  signaling  service ;  the  American  Company's  high  and 
low-frequency  selective  apparatus  having  been  adopted.  In  addition 
to  the  Fort  Worth  equipment,  a  3,000-line  capacity  switchboard 
has  been  shipped  to  the  Kcwanee  Telephone  Company.  Kewanee, 
111.,  this  switchboard  also  being  equipped  complete  with  four-jiarty 
selective  keys. 

TURBINE  STEAMSHIPS.— Mr.  William  Denton,  head  of  the 
firm  of  Swan,  Hunter,  Wigham  &  Richardson,  one  of  the  largest 
shipbuilding  concerns  in  the  world,  states  that  in  all  probability  the 
new  Cunard  liner  which  his  firm  is  about  to  build  will  have  turbine 
engines.  The  Cunard  Company  has  appointed  a  committee  of  ex- 
perts to  study  the  question.  The  new  liner,  said  Mr.  Denton,  will 
be  larger  than  the  Deutschland.  She  will  be  785  ft.  long,  and  will 
have  a  displacement  of  37,500  tons.  Mr.  Denton  is  convinced  that 
the  turbine  engines,  in  which  he  has  the  greatest  faith,  will  prove 
an  immense  success  in  vessels  of  that  type.  The  new  liner  will  be 
built   at   Newcastle-on-Tyne. 

THE  EUREKA  ELECTRIC  COMPANY,  of  Chicago  and  Genoa. 
has  just  furnished  one  of  its  late  outfits,  comprising  the  new  Bell 
style  ring-down  magneto  switchboard,  to  the  exchange  at  Fuller- 
ton,  Neb.  It  now  has  a  complete  200-line  outfit  and  ''is  will  make 
one  of  the  finest  in  the  State  of  Nebraska.  The  Eureka  Electric 
Company  also  has  its  apparatus  installed  at  Wahoo,  Neb.,  in  one 
of  the  most  successful  independent  exchanges.  This  company  is 
also  manufacturing  a  self-restoring  drop  switchboard  as  well  as 
a  central  energy  visual  drop  board,  in  regard  to  which  it  has  issued 
a  new  catalogue  and  bulletins  Nos.  26  and  27. 

THE  INTERNATIONAL  TELEPHONE  MANUFACTURING 
COMPANY,  Chicago,  reports  a  decided  increase  in  number  of 
orders  for  the  jiast  month.  It  has  recently  placed  on  the  market 
a  new  type  mechanical  self-restoring  drop  switchboard,  which  has 
met  with  such  favor  that  a  large  number  of  orders  were  hooked 
before  the  tools  were  completed  for  its  manufacture.  The  first  de- 
livery of  the  board  was  made  to  D.  S.  Thomas,  Paris,  Mo.,  who 
purchased  a  complete  exchange  equipment,  including  telephones, 

ENLARGEMENT  OF  N.  Y.  EDISON  SU^-STATION.— 
The  New  York  Edison  Company  has  filed  plans  with  the  building 
bureau  for  a  new  four-story  basement  and  mezzanine  story  electric 
power  house  to  be  built  by  it  in  West  Twenty-seventh  Street,  be- 
tween Broadway  and  Sixth  Avenue,  immediately  in  the  rear  of  the. 
present  power  house  in  West  Twenty-sixth  Street.  The  new  build- 
ing will  be  44  ft.  front  and  96  ft.  deep,  and  will  cost  $85,000. 

THE  JENNEY  ELECTRIC  MANUFACTURING  COMPANY, 
of  Indianapolis,  has  opened  an  office  at  Chicago,  w-ith  Mr.  A.  J. 
Cline,  formerly  with  the  Milwaukee  Electric  Company,  in  charge. 
The  company,  which  manufactures  a  complete  line  of  direct-current 
motors  and  generators,  will  give  special  attention  to  machine  tool 
and  printing  press  equipments. 

LIGHTING  OUTFITS  FOR  MANHATTAN  BATHS.— The 
Borough  of  Manhattan  Public  Baths  are  to  be  equipped  with  light- 
ing outfits.  The  Buffalo  Forge  Company,  39-41  Cortlandt  Street, 
has  secured  a  contract  calling  for  six  40-hp  engines,  which  are  to 
be  direct  connected  to  Crocker-Wheeler  generators  of  25  kw  ca- 
pacity each. 

MOTORS  FOR  PRINTING  TICKERS— The  Page  Machine 
Company,  812-814  Greenwich  Street,  New  York,  has  placed  a  con- 
tract with  the  Holtzer-Cabot  Electric  Company  for  50  motors  of 
special  design,  and  of  1-20  hp  capacity  for  operating  the  company's 
printing  tickers  in  Philadelphia. 

LIGHTING  PLANT  FOR  CUBA.— The  Afackay  Engineering 
Company,  149  Broadway,  has  secured  a  contract  through  the  Ameri- 
can Trading  Company  for  a  small  lighting  equipment  for  Cuba.  The 
outfit  will  be  built  by  the  Akron  (Ohio)  Electric  Manufacturing 
Company. 

LIGHTING  EQUIPMENT  FOR  AUSTRALIA.— Mackenzie, 
Quarrier  &  Ferguson,  114  Liberty  Street,  has  secured  an  order  for  a 
90-hp.  belted  Harrisburg  engine,  to  drive  a  5S-hp  generator,  for  ship- 
ment to  .Sydney,  .Xustralia,  for  lighting  purposes. 

EQUIPMENT  FOR  MEXICO.— The  Reeves  Engine  Company, 
Trenton,  N.  J.,  have  secured  a  contract  for  a  400-hp  engine  for  direct 
connection  to  a  200-kw  generator  of  General  Electric  build,  for  a 
Mexican   plant. 

THE  STANLEY  ELECTRIC  MANUFACTURING  COM- 
P-'KNY.  of  Pittsfield.  IMass.,  has  sold  a  2.000-kw  revolving  field  gen- 
erator to  the  Memphis  Consolidated  Gas  &  Electric  Company.  Mem- 
phis. Tenn. 
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KKMDl'Kl.lS.  Al.A.  Tlir  DrinopolU  Telephone  Conipony'i  linei  nre  lieing 
cxtrmlol  vrry  rupidly:  nboul  lo  new  (eirplinnct  per  muntli  liave  l>ccn  added. 
The  iwilclibuard   it  u(   SlrombcrgCarlson   uiukc,  und   llierc   nre    160  (ubicribcra. 

OSCr.OI.A,  ARK.— The  Trlttale  Telephone  Company,  of  OtceoU,  hai  been 
lncurpiii:ilr>l  with  a  capital  (tock  o(  $15,000.  The  incor|>oratora  ore  W.  J. 
Driver,  prrajdeni ;  C  II.  daylord,  vice-prenidrnt ;  William  I'ylea,  aecretary  and 
treaaurrr;  R.  C.  Rose,  Cliarlea  S.  Driver,  Samuel  Uowcn.  S.  S.  Semmer,  J.  H. 
Lovewell,  J.  L.  Ward,  }.  W.   Edrinffton,  A.  O.  Hurton  and  L.  A.   Morrii. 

SAN  I'RANriSCO.  CAI-.— The  Yo«rmite  Valley  Comniiiiiioneri,  it  ia  atated, 
will  inauKurntr  a   telephone  ayalcm  in   the  Yosemite  Valley. 

LOS  ANGEl.KS,  CAI.. — Tlie  Home  Telephone  Company  ia  planning  lo  ex- 
tend il>  line  from  Kl  Monte  to  Pomona,  a  distance  of  about  twenty  milea. 

LOS  ANGELES,  CAL.-  The  Sunset  Telephone  &  Telegraph  Company  boa 
begun  extensive  repairs  and  remodeling  in  its  systems  at  Santa  Monica  and 
Ocean    Park. 

DENVER,  COLO. — The  Pitkin  Telephone  Comp.iny  has  been  incorporated 
with  n  cnpit.il  slock  of  $10,000.  The  directors  are  Scott  Dickenson,  John 
Plnson.  W.  S.  Henderson,  D.  C.  Masson,  W.  Heckert,  John  Custcd  and 
Thomas  Huxtable. 

CAIRO.  ILL. — The  Central  Union  Telephone  Company  has  sublicensed  the 
Thebes  Home  Telephone  Comp.nny  of  Thebes.  The  latter  place  will  be  con- 
nected with  Cairo. 

BLOOMVILLE,  II-L. — Mr.  J.  T.  Carbin  operates  an  exchange  at  this  place 
and  also  one  at  Republic.  The  former  has  las  subscribers  and  the  latter 
75,  which  will  soon  be  increased  to   100. 

INDIANAPOLIS,  IND.— The  New  Long  Distance  Telephone  Company  de- 
clared a  dividend  of  one  per  cent.,  payable  Oct.   15. 

CONNERSVILLE,  IND.— The  Connersville  Independent  Telephone  Com- 
t>any  is  putting  in  a  new  "central  energy"   system  at  a  cost  of  $10,000. 

INDIANAPOLIS,  IND.— The  Libertyville  Mutual  Telephone  Company,  of 
Libertyville,  Vigo  County,  has  filed  articles  of  incorporation.  The  capital  stock 
is  $5,000.     J.  B.   Baatman  is  president  and  Ira  D.  Andrews,  secretary. 

BURROWS,  IND.— The  Burrows  Telephone  Company  filed  articles  of  incor- 
poration with  the  Secretary  of  State.  The  capital  stock  is  $15,000.  The  com- 
pany will  build  and  operate  a  telephone  system  in  Carroll  and  Cass  counties 
with  principal  office  and  exchange  in  Burrows. 

RICHMOND.  IND. — The  directors  of  the  Richmond  Home  Telephone  Com- 
pany h,is  declared  a  quarterly  dividend  of  one  per  cent,  payable  Oct.  15.  This 
dividend  does  not  include  the  bond  interest.  P.  J.  Freeman  resigned  the  office 
of  president  and  A.   C   Lindermoth  was  elected. 

SULLIVAN,  IND. — The  Sullivan  Telephone  Company  has  been  organized 
and  incorporated  with  a  capital  stock  of  $50,000.  The  headquarters  and  ex- 
change will  be  in  Sullivan.  The  incorporators  are  W.  W.  Harbaugh,  W.  T. 
Melott,  J.   S.   Bays,   C.  J.   Sherman  and  G.  R.   Dutton. 

WABASH,  IND. — The  Central  Union  Telephone  Company  has  submitted 
the  draft  of  an  ordinance  asking  for  the  right  to  use  the  streets  of  this  city 
for  a  period  of  twenty-five  years.  The  company  has  been  operating  without 
a  franchise  and  was  ordered  to  remove  the  poles  and  wires.  It  is  doubtful  if 
the  franchise  will  be  granted. 

CLAYTON,  IND. — The  Clayton  Free  Telephone  Association  has  transferred 
its  property  to  a  company  of  five  local  men,  of  which  E.  J.  Smith  is  president, 
and  D.  M.  Reynolds,  secretary.  The  new  company  will  furnish  switching 
service  and  keep  up  lines  to  the  town  limits.  The  association  has  been  operat- 
ing on  the  cooperative  plan,  and  its  business  became  so  large  that  it  was 
thought  best  to  make  the  change.  Party  lines  will  continue  as  private  property 
up  to  the  town  limits.  There  are  150  subscribers  and  the  company  expects 
to  add  several  hundred  more. 

EVANSVILLE,  IND.— The  United  States  Court  convened  in  this  city  Oct. 
5,  Judge  Anderson  presiding.  The  most  important  case  on  the  docket  is  the 
injunction  proceedings  of  the  Cumberland  Telephone  Company  against  the  city 
of  Evansville.  The  decision  of  this  case  will  practically  decide  the  status  of 
the  Cumberland  Telephone  Company  in  this  city — whether  it  has  a  right  to 
remain  in  the  city  and  to  use  the  franchise  under  which  it  has  done  business 
in  past  years.  The  company  has  installed  a  new  switchboard  in  a  new  exchange 
building  and  built  new  lines  in  the  city,  while  the  city  has  encouraged  the 
organization  of  the  Municipal  Telephone  Company  to  occupy  the  field  ex- 
clusively. 

SLOAN,  IA. — The  North  Telephone  Company  has  been  formed  with  a  cap- 
ital stock  of  $5,000  to  build  rural  lines. 

DES  MOINES,  IA. — The  Jasper  County  Telephone  Company  has  increased 
its  capital  stock  from  $100,000  to  $150,000. 

BOOXE.  IA. — The  Central  Union  Telephone  Company,  it  is  stated,  proposes 
to  erect  a  handsome  exchange  building  in  this  city,  if  it  cannot  buy  an  existing 
building  that  is  suitable   for  its  purposes. 

BOONE.  IA. — The  Jackson  Telephone  Company  has  been  incorporated  with 
a  capital  stock  of  $10,000.  This  business  has  been  established  for  some  time. 
The  officers  are  W.  A.  W'ill,  president;  W.  S.  Crisswell,  secretary,  and  Em- 
manuel  Xelson,   treasurer. 

SHELBY,  IA. — The  Shelby  Independent  Telephone  Company  operates  ex- 
changes at  Shelby  with  190  subscribers  and  Minden  with  150  subscribers.  The 
company  is  installing  an  exchange  at  Neola  with  a  capacity  of  600  drops,  and 
is  operating  about  80  miles  of  toll  line.     Its  local  rates  are  $2   per  month   for 


buslncM,  and  |l  (or  rciidciice.  The  rale  (or  rural  service  ii  $18  per  year. 
The  company  ia  continually  building  lines,  and  ex|iecli  to  cover  all  the  section 
of  ihr  cdunlry  lo  Ihr  Mimouri  River  west  o(  Avoca.  The  o(ricers  o(  the  com- 
pany are:  I'refidcnl,  C.  R.  Benedict;  vice  preaideni,  D.  C.  0>i>vr,  ,  .ntrMry. 
N.  Jas|>cr  Jonrs;  Irroaurrr,  G.   A.   Casiidy. 

DUKANT.  I.  T.— The  Chick»«aw  Choctaw  Telephone  (.ompai'y  ul  lliis  my 
has  purchased  the  line  o(  the  Western  Telephone  Company  between  Durant 
and  Meail,  and  will  extend  this  line  to  Kinlock,  Fort  Waihito  and  Madill. 
The  company  it  erecting  two  new  wires  between   Durant  and  Denison. 

WELLINGTON,  KAN.— The  Western  Union  Telegraph  Company  haf  run  > 
special  wire  from  I'onca  City  to  Bluckwrll,  O.  T.,  lo  connect  with  Kansas  City, 
Chicago  and  New  V4)rk,  lo  be  used  cxilusively  for  the  ninrkcts  from  the  East; 
also  a  special  wire  from  Topcka  to  Wellinglon,  Kan.  and  another  lo  Arkaniaa 
City,  lo  he  used  (or  railway  aervicc. 

DANI'ORTIl,  ME.  The  Danforth  Telephone  Company  has  been  organized 
with  a  capital  stock  of  $10,000,  of  which  $a,ooo  has  been  paid  in.  The  oflicert 
are:  I'residcnt,  \-"--  A  Price,  of  Weston;  treasurer,  Martin  L.  Porter,  of 
Danforth. 

SOUTH  FRA.Ml.M.UA.M,  MASS.— The  New  F-ngland  Telephone  &  Tel- 
egraph Company  is  pulling  in  an  underground  service  in  this  town. 

SALTILLO,  MEX.— It  is  stated  that  another  telephone  line  is  being  con- 
structed  nt    Saltillo. 

ST.  PETER,  MINN.— The  Nicolett  County  Telephone  Company  will  make 
extensive  additions  to  its  system. 

BUCKLIN,  MO.— The  Bucklin  Telephone  Exchange  has  been  sold  by  its 
former  owner  and  manager  lo  Mr.  George  Linberry. 

I'ARNELL,  MO.— The  Parnell  Mutual  Telephone  Company  and  the  North 
Mutual  Telephone  Company  have  been  consolidated  and  will  be  operated  under 
one  management. 

HALE,  MO. — The  Hale  Telephone  Company  has  been  incorporated  with  a 
capital  stock  of  $25,000.  The  incorporators  are  George  R.  Vaughan,  J.  R. 
Heryford,  W.  W.   DeardofI  and  others. 

NAPOLEON,  MO.— The  Napoleon  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5000.  The  incorporators  are  J.  M.  Hutchins, 
H.   F.   Ellers,  P.   D.   Williams,  Adolph  Bettien  and  J.   A.  Woestemeyer. 

HANNIBAL,  MO.— The  directors  of  the  Bluff  City  Telephone  Company  have 
elected  officers  as  follows:  President,  J.  F.  Davidson;  vice-president,  C.  E. 
Brown;    secretary    and    manager,    H.    C.    Conger;    treasurer,    James    P.    Hinton. 

MISSOULA,  MONT.— The  Rocky  Mountain  Bell  Company  contemplates  ex- 
tending its  lines  to  Spokane  by  way  of  Sand  Point,  Ida. 

FREMONT,  NEB. — A  trust  mortgage  to  Mr.  S.  S.  Sidner  to  secure  an  issue 
of  $20,000  of  bonds  has  been  filed  by  the  Fremont  Telephone  Company.  A 
portion  of  these  will  be  sold  to  meet  outstanding  indebtedness. 

SPRINGFIELD,  N.  J.— The  Central  New  Jersey  Telephone  Company  ha» 
petitioned  the  Springfield  township  committee  for  a  telephone  franchise.  The 
home  office  of  the  company  is  at  Trenton,  N.  J. 

MANLIUS,  N.  Y. — The  Manlius  Telephone  Company,  with  30  subscribera, 
has  just  started  a  cooperative  local  system. 

NAPLES,  N.  Y. — Some  rural  party  lines  are  projected  by  the  Naples  Tele- 
phone  Exchange  which  has  at  present  about  100  subscribers. 

WAYNE,  N.  Y. — The  Barrington-Wayne  Telephone  Company,  with  a  cap- 
ital stock  of  $2500  has  been  incorporated  by  Olney  Welker,  Elmer  E.  Miles, 
Dundee,  N.  Y.,  and  Quincy  A.   Earnest,  Wayne,  N.  Y. 

ONTARIO,  N.  Y. — The  Wayne-Monroe  Telephone  Company,  of  Ontario, 
has  been  incorporated;  capital,  $30,000.  Directors:  J.  A.  DriscoU,  Rochester; 
L.  T.  Yeomans,   Walworth,  and  J.   Selden   Brandt,  Ontario. 

MORGANVILLE,  N.  Y.— There  are  28  subscribers  to  the  Stafford  Tele- 
phone Company  which  expects  to  double  the  number  within  a  year.  Through 
the  Inter  Ocean  Telephone  Company  long  distance  connection  is  secured. 

MIDDLETOWN,  N.  Y. — A  Stromberg-Carlson  central  energy  visual  signal 
multiple  board  with  600  drops,  ultimate  capacity  1,000  drops,  is  being  installed 
by  the  Orange  County  Telephone  Company.  There  have  been  86  telephones 
added  since  January,  the  company  having  now  641  subscribers.  It  expects  a 
large   addition  to  the  number  when   the  new  board  is  in  working  order. 

JAMESTOWN,  N.  Y.— The  Ashville  &  Panama  Telephone  &  Telegraph  Com- 
pany, which  was  organized  recently,  has  185  subscribers,  its  switchboard  ca- 
pacity being  50  drops.  The  company  has  41  miles  of  toll  line  and  intends  to 
build  10  to  15  miles  of  local  lines  this  fall.  The  system  throughout  is  equipped 
with  Stromberg-Carlson  apparatus.  The  rates  for  service  are  $9  and  $12  per 
annum,  payable  in  advance.    Mr.  Alton  H.  Appleby  is  secretary  and  treasurer. 

COINJOCK,  N.  C. — A  charter  has  been  granted  to  the  Currituck  Telephone 
Company,  of  Coinjock,  with  a  capital  of  $2,500.  E.  R.  Johnson  is  interested. 
The  company  will  operate  in   four  counties. 

WILLIAMSTON,  N.  C— The  Williamston  Telephone  Company  claims  to 
have  more  subscribers  for  the  size  of  town  than  any  other  place  in  its  part 
of  the  country.     There  are  88  miles  of  toll  line  and  90  subscribers. 

HOPE,  N.  D. — A  line  from  Page  to  Casselton,  N.  D.,  is  under  consideration 
by  the  Union  Telephone  Company,  which  serves  at  present  165  subscribers,  and 
has    50   farm   stations.     An    "American"    130-drop   switchboard    is    in    operation. 

HILLSBORO,  N.  D.— The  Hillsboro,  Duane,  Caledonia  &  Shelby  Telephone 
Company  has  225  subscribers  (all  using  farmers'  lines),  with  Standard  Tel- 
ephone Manufacturing  Company's  apparatus.  The  charge  is  $15  per  annum  in 
advance. 

ROCK  HILL,  S.  C— The  Southern  Bell  Telephone  Company  will  build  a 
long  distance  line  between   Y'orkville  and   Rock  Hill. 

COLUMBUS,  OHIO.— The  Citizens'  Telephone  Company,  of  this  city,  is 
preparing  to  install  a  new  automatic  switchboard. 
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ALBANY,  OHIO.— The  Albany  &  Vales  Mills  Telephone  Company  has  100 
subscribers  and   100  miles  of  toll  line.     North  apparatus  is  used. 

LF.XINGTON,  OHIO. — A  North  8o-drop  switchboard  is  used  by  the  Mans- 
field Telephone  Company  for  its  100  subscribers,  who  pay  $1.25  a  month. 

BURTON,  OHIO.— The  Burton  Telephone  Company  employs  Kellogg  ap- 
paratus. It  has  225  subscribers  and  75  miles  of  toll  line.  The  rate  is  $12 
per   annum. 

BELLEFONTAINE,  OHIO.— The  United  Telephone  Company  contemplates 
increasing  its  plant.  It  numbers  at  present  750  subscribers,  and  has  450  miles 
of  toll  line. 

ASHLAND,  OHIO. — Kellogg  apparatus  is  in  operation  at  the  exchange  of 
the  Star  Telephone  Company,  which  has  a  subscription  list  of  1,010.  The 
company  owns  350  miles  of  toll  line. 

GREENFIELD,  OHIO.— The  Greenfield  Home  Telephone  Company  has  been 
organized,  with  $30,000  capital,  by  D.  O.  Miller,  Stanley  Pike,  Fay  Baldwin 
and  others.     It  will  install  a  local  exchange. 

BROOKVILLE,  OHIO.— Two  years  ago  the  BrookviUc  Telephone  Company 
was  started;  it  has  now  160  subscribers,  15  miles  of  toll  line  and  reports  a  good 
outlook.      Swedish-American   telephones   are   used. 

ADA.  OHIO. — The  Ada  Telephone  Exchange  Company  operates  an  "Amer- 
ican" 420-drop  switchboard  and  has  510  subscribers.  The  charges  for  service 
are  $2  for  business  and  $1   for  residence,  per  month. 

FAIRVIEW,  OHIO. — The  Union  Telephone  Company  has  doubled  the  num- 
ber of  its  subscribers  in  the  last  year  and  expects  to  add  about  30  or  40  more 
next  year.     Kellogg  apparatus  is  used.     The  rate  is  $12  a  year. 

TOLEDO,  OHIO. — The  Toledo  Home  Telephone  Company  has  announced 
a  slight  advance  in  rates  to  take  effect  Oct.  15.  The  original  rates  were  based 
on  an  exchange  of  3000  lines,  but  now  the  company  has  over  7000  subscribers. 

COVINGTON,  OHIO. — Farmers'  lines  will  be  erected  in  all  directions  by  the 
Covington  Home  Telephone  Company.  The  exchange  at  Covington,  having 
350  subscribers,  was  rebuilt  in  1902  and  has  gained  40  per  cent,  in  the  past  year. 

HURON,  OHIO. — New  telephones  are  being  added  every  day  by  the  Huron 
Telephone  Company  and  several  new  country  lines  are  under  consideration. 
The  123  subscribers  pay  from  $1  to  $2.50  per  month.  Kellogg  apparatus  is 
installed. 

COSHOCTON.  OHIO.— The  Citizens',  Farmers'  &  Merchants'  Telephone 
Company  has  had  a  very  rapid  growth,  numbering  now  1,500  subscribers.  Five 
miles  of  cable  are  soon  to  be  added.  Kellogg,  Viaduct  and  North  instruments 
are  employed. 

CONNEAUT,  OHIO.— Mr.  Henry  H.  Hart,  vice-president,  reports  a  normal 
increase  in  the  business  of  the  Conneaut  Telephone  Company  numbering  at 
present  670  subscribers,  who  pay  a  rental  of  $1,  $1.50  and  $2.  American  Elec- 
tric  apparatus  is  installed. 

ARLINGTON,  OHIO. — Mr.  Oscar  Wise,  general  manager.  People's  Tele- 
phone Company,  informs  us  that  his  company  has  added  75  subscribers  in  the 
past  year,  numbering  at  present  175.  It  expects  to  have  300  within  a  year. 
"American"  apparatus  is  used. 

HICKSVILLE,  OHIO.— The  Hicksville  Telephone  Company  has  secured 
100  new  subscribers  in  five  months,  the  total  number  at  present  being  355. 
It  operates  38  miles  of  toll  line.  American  Electric  apparatus  is  used.  Mr. 
William   Purdy   is  the  secretary. 

CLEVELAND,  OHIO. — The  Cuyahoga  Telephone  Company  announces  that 
its  new  Kellogg  central  energy  board  will  be  in  service  about  January  i.  The 
new  board  will  take  care  of  8000  lines.  The  change  will  not  affect  the  several 
branch  exchanges  of  the  company. 

KENT.  OHIO. — The  Portage  County  Telephone  Company  has  558  sub- 
scribers in  Kent  and  about  1,700  in  the  county.  The  company  plans  to  build 
50  more  miles  of  toll  line.  The  rates  charges  are  $18  and  $24  on  the  selective 
system.     North   instruments  are  used. 

CIRCLEVILLE,  OHIO.— An  exchange  at  Laurelville,  Ohio,  has  lately  been 
opened  by  the  Citizens'  Telephone  Company,  which  has  also  built  a  line  to 
Stoutsville,  a  point  never  reached  before  by  the  independents.  The  system 
has  925  patrons  and  43  miles  of  toll  line. 

BELLEVUE,  OHIO. — The  addition  of  some  farmers'  lines  is  planned  by  the 
Bellevue  Telephone  Company,  which  has  475  subscribers,  50  of  which  have  been 
added  during  the  past  year.  The  charges  are  $1.25  and  $2  per  month.  A  600- 
drop  "American"  switchboard  is  in  operation. 

LIMA,  OHIO.- — The  Lima  Telephone  &  Telegraph  Company  has  just  com- 
pleted a  600-pair-cable  extension  and  connected  up  400  additional  subscribers, 
making  the  present  number  1,500.  The  rates  are  $30  for  business,  $18  res- 
idence for  a  single  line  and  $15  on  a  four-party  line. 

BRYAN,  OHIO.— The  Edon  exchange  of  the  Williams  County  Toll  Line 
Company  has  been  sold  to  the  Edon  Home  Telephone  Company,  recently  or- 
ganized, with  E.  L.  Palmer,  of  Edon,  president,  and  E.  E.  Newman,  Edon, 
secretary.      The    new   company   will   improve   the   exchange. 

GREENFIELD,  OHIO. — New  incorporation  papers  arc  now  being  taken  out 
by  the  Greenfield  Mutual  Telephone  Company  for  an  increase  of  capital  stock 
to  $30,000.  It  intends  to  install  cables  and  a  new  switchboard  shortly.  There 
arc  435   patrons  who  pay  a  rental   of  $12  and   $18   per  annum. 

ELMORE,  OHIO. — Seven  exchanges  and  23  toll  stations  are  in  operation  by 
the  new  Ottawa  County  Telephone  Company,  the  entire  system  numbering  1,200 
subscribers.  There  are  200  miles  of  toll  line.  An  exchange  of  fifty  telephones 
is  projected  for  Curtice.     Mr.  J.  G.  Steinkamp  is  general  manager. 

BETHANY,  OHIO.— The  Bethany  &  Hughes  Telephone  Company  was 
bought  by  the  Hamilton  Home  Telephone  Company,  which  will  change  the 
system,  with  130  subscribers,  from  grounded  to  full  metallic  and  will  use  all 
new  instruments.     It  is  purposed  to  build  several  rural  lines  this  fall. 


CAREY,  OHIO. — The  Carey  Electric  Company  operates  an  American  "Ex- 
press" switchboard  of  300-drops  capacity  and  uses  Kellogg  and  Hipwcl!  tele- 
phones for  the  275  subscribers.  Ninety  telephones  have  been  added  since  Jan- 
uary and  the  company  is  figuring  on  increasing  the  number  of  subscribers  to 
350  by  January,   1904. 

BRYAN,  OHIO.— Manager  U.  G.  Townsend,  of  the  Bryan  Telephone  Com- 
pany, informs  us  that  the  company  has  one  telephone  to  every  seven  and  one- 
half  persons.  The  system  has  at  present  435  subscribers,  and  the  addition  of 
300  farmers'  telephones  of  branch  exchanges  is  under  consideration.  The 
Bryan  exchange  uses  "American"  apparatus. 

FOSTORIA,  OHIO —The  Citizens'  Telephone  &  Message  Company  now  has 
887  subscribers  and  there  are  still  140  unfilled  contracts  on  hand.  The  ex- 
change is  taxed  to  its  utmost  capacity  and  it  is  the  plan  of  the  company  to  in- 
crease the  plant  50  per  cent.  American  Electric  apparatus  is  used.  The  rates 
charged  are  $24  and  $12  for  business  and  $18  for  residence. 

.'^KRON,  OHIO.— Since  1901  the  growth  of  the  Akron  People's  Telephone 
Company,  which  operates  in  Summit  County,  has  been  almost  beyond  its  ability 
to  take  care  of.  There  are  3,548  subscribers  at  Akron,  1,200  at  Barberton, 
500  at  Cuyahoga  Falls,  400  at  Hudson  and  100  at  Talmudy.  StrombergCarl- 
son  telephones  are  used.  The  rates  are  from  $12  to  $36  per  annum,  according 
to  the  location  of  the  telephone. 

CRESTLINE,  OHIO.— The  Crestline  Local  Telephone  Company  has  recently 
installed  a  new  switchboard  and  cable,  increasing  the  capacity  of  the  exchange 
to  500.  Heretofore  it  has  been  unable  to  care  for  new  subscribers.  Country 
lines  projected  will  reach  thickly  settled  regions,  and  the  outlook  is  splendid, 
we  are  informed  by  President  Jacob  Babst.  A  4oodrop  Stromberg-Carlson 
switchboard  is  used  and  North  telephones. 

COLUMBUS,  OHIO.— Judge  Dillon,  of  the  Franklin  County  Court,  holds 
that  a  telephone  number  is  an  asset.  A  Columbus  grocer  recently  sold  his 
store  and  ordered  his  telephone  with  the  old  number  removed  to  his  home. 
The  purchaser  of  the  store  claimed  that  the  telephone  as  well  as  the  number 
by  which  it  was  known  was  part  of  the  assets  of  the  store  and  went  with  the 
purchase.     The  court  sustained  this  view. 

BATAVIA,  OHIO.— Eleven  exchanges  in  Clermont  County  are  operated  by 
the  Citizens'  Telephone  Company,  which  is  extending  its  lines  to  Cincinnati  and 
will  be  able  to  give  service  as  soon  as  it  can  arrange  to  get  through  the  towns 
of  Madisonville  and  Norwood.  The  Batavia  exchange  has  115  patrons,  who  pay 
$2  for  business  and  $1  per  month  for  residence  service.  The  Citizens'  Com- 
pany has  recently  built  20  miles  of  toll  and  farmers'   party  lines. 

KENTON,  OHIO.— A  gain  of  215  subscribers  for  the  year  1902  and  60 
so  far  this  year  is  the  .-ecord  of  the  Kenton  Telephone  Company,  which  has 
at  present  780  subscribers.  Mr.  C.  E.  Nicholas,  manager,  writes:  "Our  farm 
telephones  are  increasing  in  number  ^0  rapidly  that  we  will  have  to  put  them 
on  a  board  by  themselves  and  then  add  a  selective  system  to  them,  but  we  want 
a  selector  that  will  let  us  use  our  present  telephones  and  be  full  metallic  and 
not   use  a  ground   or   third  wire." 

CLEVELAND,  OHIO.— President  Dickson,  of  the  Federal  Telephone  Com- 
pany, denies  that  the  Columbiana  County  Telephone  Company  is  experiencing 
any  great  difficulty  in  increasing  its  rates  in  Columbiana  County.  The  company 
gave  a  very  low  rate  and  allowed  free  toll  service  throughout  the  country. 
Recently  it  increased  its  rates  and  established  a  charge  for  toll  service,  with 
the  result  that  some  of  the  subscribers  complained.  President  Dickson  claims 
that  the  company  will  not  lose  more  than  too  subscribers  and  that  double  this 
number  can  be  acquired. 

DAYTON,  OHIO. — The  Automatic  Electric  Company's  system  is  in  opera- 
tion by  the  Home  Telephone  Company.  Subscribers  to  the  number  of  1,400 
are  securing  service  and  from  15  to  40  additions  are  being  made  daily.  The 
charges  are  $40  for  business  and  $28  for  residences.  We  are  informed  that 
the  automatic  switches  and  telephones  are  giving  excellent  satisfaction  and 
meeting  with  public  approval  and  endorsement.  It  is  the  expectation  to  have 
the  entire  city  covered  by  lines  within  two  months.  The  Dayton  exchange  is 
stated  to  be  the  largest  all-cable  plant  in  the  country.  The  officers  of  the  Home 
Telephone  Company  are  Mr.  John  T.  Barlow,  president;  Mr.  H.  C.  Kiefarber, 
vice-president;  Mr.  J.  C.  Rebcr,  secretary  and  treasurer;  Mr.  W.  C.  Prickett, 
general  manager;  Mr.  R.  D.  Funkhouser,  cashier. 

CADIZ,  OHIO. — The  Harrison  County  Telephone  Company  began  business 
two  years  ago  with  100  subscribers  and  since  then  has  built  50  miles  of  toll 
line,  put  in  an  exchange  at  Jewett,  and  finished  one  in  Scio  last  spring  with 
125  subscribers.  It  recently  finished  a  copper  metallic  circuit  from  Scio 
to  Canotton  and  Bowerstown,  and  is  now  making  arrangements  to  build  from 
Bowerstown  to  Plum  Run,  where  it  can  connect  with  the  Tuscarawas  County 
Telephone  Company.  It  now  has  under  construction  an  exchange  at  Bowers- 
town. The  United  States  Telephone  Company  has  ordered  material  to  build 
from  Cadiz  to  Ulrichsville,  which  will  connect  the  Harrison  Company  with  all 
important  towns  and  cities.  Stromberg-Carlson  apparatus  is  used.  Cadiz  has 
210,  Scio  140  and  Jewett  50  subscribers.  The  charges  are  $24  for  business, 
$12  for  residence  service. 

FREDERICK,  OKLA.— The  Southwestern  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $15,000.  J.  T.  McClannahan  is  one  of  the 
directors. 

PRAGUE,  OKLA. — The  Prague  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $2,500.  The  incorporators  are  J.  B.  Charles,  of  Stroud; 
H.  Josey,  of  Prague;  E.  L.  Conklin,  of  Sac  and  Fox  Agency;  Roy  Hoffman, 
of  Chandler. 

PITTSBURG,  PA. — The  Northern  Lackawanna  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  M.  D.  Potter  and  W.  C.  Smith  are 
among  the  directors. 

BIRDSBORO,  PA. — The  Concstoga  Telephone  Company  proposes  to  extend 
its  line  from  Joanna  to  Birdsboro,  a  distance  of  ten  miles,  to  connect  with  one 
of  the  long  distance  telephone  companies. 
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PFIMONT,  S.  n.-  T,  A.  PIcplow  liiii  been  grantrcl  a  franchiar  for  a 
lelrphiuic   rxi-hniiRr    in   Ihia   place. 

VV.ATKKTOW.V.  S.  P.-  The  Dakota  Iriitral  Trlrplionr  Company  conlcm 
plain  liiiililini:  a  nrw  rxcliniiHr  here,  anil  aonie  rnniliiil  work  ii  projected. 

Di:.\D\\(IOD.  S.  D.-  The  CHy  Council  lia*  granted  the  Nebraaka  Telephone 
Company  ii  fritnchlte  givins  the  right  to  erect  it*  pole*  and  wire*  anil  to  lay 
•iihway.  throughout  the  principal  tlreeli.  A  tiniilar  ordinance  waa  pa»ed  liy 
the  City  of  I.ead  leveral  inonih*  ago.  It  i«  «t«led  that  the  coinpiiny  will  inokc 
iniprovenienta  iA  Deadwood   to  the  extent  of  about  $jo,oou. 

.VASIIVII.LE.    TENN.-The    Ijiudcrdnle    Telephone    Company,    of     I,nu<ler 
dale    County,    hai    been    granted    o    franchiie.       It    ii    proponed    to    builil    and 
operate  a  line   from  Ripley  to  Purhamvillc  and   Arpa.     The  capital  itock  of  the 
company  ii  $1,500.  an<l   the   incorporator*  arc  T.    A.    Anthony,    W.   G.    L.    Rice, 
1-  C.  Moorer.  F.  L.  Sprighl.  J.  A.   Ilolmc*.   K.   R.  Anthony  and  A.   S.   Anthony! 

CORSICW.N'A,  TKX.-  The  Corsicana  Telephone  Company  lins  juat  coniplrled 
the  conatruction  of  a  telephone  toll  line  from  this  city  to  Knni»,  Tex. 

SULIMIUK  SPRINCS.  TKX.- The  Northea.t  Texa*  Telephone  Company,  of 
Sulphur  Springs,  ha*  hern  incorporated  with  a  capital  slock  of  $50,000.  The 
incorporator*  are  R.  C.  llawley.  James  l'.  Quinn.  I.ulher  A.  McLcmore  and 
John  D.  Williams,  of  Sulphur  Springs,  and  J.  J.  Ellis,  of  Pituburg.  Tex. 

OCOEN.  UTAH.  The  Independent  Home  Telephone  Company,  which  re 
ccnily  received  a  franchise  to  operate  in  this  city,  has  coninunccd  work  on  the 
erection  of  a  building. 

MARTI.N'SVIl.LE.  VA.— The  Henry  County  Telephone  Company,  of  Mar- 
tinsville has  been  incorporalc.l  with  a  capital  .lock  of  $800  to  $5000.  W.  O. 
Minler   is   president. 

RICHMOND.  VA.— The  MendolaHenhams  Independent  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $.'500  to  $5000  by  J  C 
rruiior.   W.   W.    Sproles,   J.    S.    Klcenor   and  others. 

RICHMON'D.  VA-  The  Albemarle  Mutual  Telephone  Company  has  been 
granted  permission  to  change  its  corporate  name  tp  Farmers'  Mutual  Telephone 
Company.      Mr.    T.    K.    Powell   is    president,   and    Mr.    C.    A.    Miller,    secretary. 

RICHMOND.  VA.-The  Central  Telephone  Company,  of  Charlotte  Court- 
house, has  amended  its  charter  so  as  to  permit  it  to  increase  its  capital  stock 
to  a  maximum  of  $20,000.  W.  H.  Smith  is  president  and  W.  G.  Williams 
secretary. 

SPOKANE.  WASH. -The  Pacific  States  Telephone  &  Telegraph  Company 
plans  the  extension  of  its  underground  c.iblcs  so  that  there  will  be  direct  com- 
munication  between  this  city  and  Seattle.  Heretofore  connection  had  to  be  made 
by  way  of  Portland.  Ore.  That  line  is  one  of  the  lonRest  in  the  Northwest. 
The  Rocky  Mountain  Bell  Telephone  Company  already  has  material  ready  for 
the  extension  of  its  system  from  Sandpoint,  Idaho,  to  Newport.  Wash,  where 
It  will  connect  with  the  lines  from  this  city.  The  strike  of  the  telephone  girls 
here  has  not  yet  been  settled,  but  the  girls  arc  still  confident  of  going  back  to 
their  old  employment. 

RIO.  WIS.-The  People's  Telephone  Company,  of  this  place,  is  activelv  de- 
veloping rural  service.  It  now  has  700  .subscribers,  loo  of  which  are  of  r'ecent 
acquisition.  Its  switchboard  capacity  is  300  drops  Kellogg  and  Peerless  Mfg. 
tompany  apparatus  being  used.  Mr.  J.  L.  Farrington  is  president  of  the 
company. 


ELECTRIC  LIGHT  AND  POWER. 

SANTA  ANA.  CAL.— The  citizens  have  voted  to  issue  $60,000  bonds  for 
an  electric  light  plant. 

MILLEDGEVILLE.  ILL.-The  question  of  constructing  an  electric  light 
plant    IS    under    consideration    here. 

TERRE  HAUTE.  IND.-It  is  reported  that  the  Terre  Haute  Electric  Com- 
pany   will    expend   about    $200,000   in    new    machinery    and   other   improvements 

EVANSVILLE,  IND.-W.  B.  McDonald  has  succeeded  George  Whysall  a« 
general  manager  of  the  Evansville  Electric  Light  Company  and  has  assumed 
bis  duties. 

NEW  CASTLE.  IND.-The  New  Castle  Light.  Heat  &  Power  Company 
has  authorized  the  is^e  of  $15,000  bonds  for  improvements.  L  F.  Wayman 
IS  secretary. 

H.\MMOND,  IND.-The  Hammond  Illuminating  Company  has  filed  with 
the  Secretary  of  State  a  certificate  increasing  its  capital  stock  from  $350,000 
to  $2,000,000.  The  company  is  organized  to  operate  a  lighting  plant  and  heat- 
ing system   for  Hammond,   East   Chicago  and  Whiting. 

GREEN  CASTLE,  IND.-The  two  electric  companies  of  this  city  have  been 
merged  by  the  sale  of  the  plant  of  the  Green  Castle  Electric  Light  Company  to 
the  Putnam  Electric  Company.  The  former  company  until  the  last  few 
months  had  the  contract  for  the  city  lighting.  The  Putnam  Companv  organized 
and  secured  the  contract  for  the  city  lighting  which  is  the  cause  of  ihe  sale. 

ELKHART,  IND.-The  Elkhart  Power  Company  has  been  organized  with 
Walter  Brown,  of  Elkhart,  president,  and  Vernon  W.  Van  Fleet,  of  Elkhart, 
secretary.  Work  will  begin  immediately  upon  the  erection  of  a  power  house- 
i2.ooo-hp  will  be  installed  this  fall  and  more  power  will  be  added  as  soon  as 
new  dam  can  be  completed,  which  will  probably  be  early  next  year.  It  is  the 
intention  of  the  company  to  construct  a  16-foot  dam  in  St.  Joseph  River  below 
the  present  dam. 

EMPORI.\.  KAN.  -Mayor  John  Martin  is  planning  to  expend  $10,000  in 
extending  the   electric   light   system. 

COFFE\'AILLE.  KAN.— .A  petition  is  being  circulated  asking  the  Mayor 
and  City  Council  to  call  an  election  to  vote  on  issuing  $15,000  bonds  for  en- 
larging the  electric  plant. 

OTT.\WA,  KAN. — Plans  are  being  made   for  the  construction  of  a  new  dam 


■rro**  the  Muiuin  de«  Cygne*  River  at  Ibi*  poini  and  the  in«iallalion  nf  u 
plant  to  develop  electricity  from  water  power.  The  city  will  be  aitked  to  ai<t 
in  the  cnnttruction  of  the  dim. 

MORCiANTOWN,  KY.— J.  O.  C«r»on  write*  thai  it  i*  propoaeil  to  conitriicl 
water  work*  and  an  electric  light  plant  ond  bid*  will  (oon  be  ■•keil. 

.VEW  ORLEANS.  I, A. —The  New  Orlean*  Lighting  Coinjiany  will  construct 
n  new  aiib  *tRlion  on   Broad  and   l''*plana<le  .Street*. 

IIIII.VOKE.    MASS.      For  the   |>urpo*e  of  extending  Ihe  electric   light   sydrin 

■  he    llonril   of   Alilrrnirn    hn»  authorized    the   city    treasurer   to    negotiate   a   bond 

■  •Bile  for  $36,000. 

GI. EN  WOOD.  MINN.  1  be  village  council  ha*  granted  the  recently  incor- 
porated GIrnwooil  Mill  &  Electric  Light  Company  a  15-year  lighting  fr«nchi*e. 
The  or'liniince  contain*  a  providon  that  the  village  may  purch»»e  the  plant  at 
any  lime  after  five  year*. 

DI'I.I'TII.  MINN.  It  i»  ataled  final  survey*  and  engineering  work  of  the 
Great  Northern  Power  Company  to  determine  moHt  feaaibic  iilan*  for  develop- 
ment of  St.  fxiui*  River  and  for  installation  and  tranamiasion  of  electric  power 
to  Dululh  and  Superior  and  to  the  Miasabe  and  Vermilion  iron  range*  have 
been  com|ilrled.  Manufacturers  of  hydraulic  and  electric  equipment  will  now 
be  aakeil  fur  final  designs  and  bid*  for  water  wheels  and  generators  required 
for   first    innlallalion    of   3O.000-hp. 

.\nERDEEN.  MISS.— The  Aberdeen  electric  light  plant  and  franchise  have 
been  sold  and  transferred  by  J.  F.  Enderlin  to  E.  M.  and  J.  K.  Jones.  The 
entire  system  will  probably  be  overhauled  and  repaired. 

COLUMBIA.  MO. — F.  P.  S|>aulding  ha*  prepared  eatimatea  for  water 
works  and  an  electric  light  plant,  to  cost  about  $150,000. 

O.M.\H.\,  NEB. — Some  of  the  local  ward  improvement  clubs  are  agitating 
the  question  of  a  municipal  electric  lighting  plant  though  it  is  not  probable 
that  such  a  plant  will  be  established  in  the  near  future. 

ST.  P.MJL.  NEB.— The  City  Council  has  granted  a  25-year  franchise  to  the 
Loup  Valley  Electric  Company  for  the  installation  of  an  electric  light  system. 
The   company   includes  J.   E.   and   H.   E.   Crawford,  of  New  Castle,   Pa. 

WASHINGTON,  N.  J.— W.  M.  Ostrander,  Philadelphia,  Pa.,  reports  the 
sale  by  him  of  the  Washington  electric  light  plant  to  Mr.  Harry  Reed,  of 
New  York  City.  The  Washington  Company  has  a  capital  of  $50,000.  Mr.  Reed 
expects  to  make  Washington  his  home  and  give  the  property  his  personal  at- 
tention. Mr.  Ostrander  also  sold  recently  the  plants  at  Hollidaysburg,  Pa., 
and   Hempstead,   N.    Y. 

COOPERSTOWN,  N.  D.— J.  S.  Webster,  of  Minneapolis,  Minn.,  contem- 
plates installing  an  electric  light  plant  here. 

COLUMBUS,  OHIO.. — The  Infirmary  Directors  are  considering  the  ad- 
visability of  establishing  an  electric  light  plant. 

GREENFIELD.  OHIO.— W.  L.  Day,  of  Bettsville,  is  considering  the  esUb- 
lishment  of  an  electric  light  plant  at  Greenfield. 

SCRANTON,  P.^.— Bids  are  wanted  Oct.  16  for  installing  electrical  equip- 
ment in  the  Almshouse  at  Hillside  Home  near  Clarks  Summit.  Edw.  H. 
Davis,   Connell    Building,    is   the   architect. 

SEVEN  VALLEY,  PA.— The  Council  of  the  borough  of  Seven  \allcy,  a 
town  of  soo  inhabitants  in  this  county,  is  considering  the  project  of  lighting 
the  town  by  electricity.  Spurgeon  Heathecote.  proprietor  of  the  woolen  mills 
at  Glen  Rock.  Pa.,  is  endeavoring  to  secure  the  franchise  for  supplying  the 
town  with  light.  Mr.  Heathecote  has  purchased  an  old  mill  property  at  Seven 
V'alley  in  which  he  will  establish  a  woolen  mill  and  also  an  electric  light  plant, 
if  he  secures  the  franchise.  He  is  endeavoring  to  interest  the  proprietors  of 
factories  in  the  town  with  the  view  to  supplying  the  plants  with  motive  power. 

GREENVILLE,  S.  C— The  Southern  Water  Power  Company,  of  Greenville, 
is  to  develop  about  40,000-hp  in   various  places  in   upper   South    Carolina. 

CLINTON,  S.  C- — There  is  considerable  talk  in  the  town  of  installing  an 
electric  light  plant  and  water  works,  and  a  company  has  been   interested. 

SPOKANE.  WASH.— It  is  reported  that  the  Spokane  Light  &  Power  Com- 
pany will  develop  water-power  on   Spokane  River. 

NEWPORT,  WASH.— Alex.  M.  Winston  and  J.  C.  Odell,  both  of  Spokane, 
have  applied  for  a  franchise  for  an  electric  light  plant  for   Newport. 

SPRING  VALLEY,  WIS.— H.  C.  Hullinter,  of  Berlin,  has  secured  a  fran- 
chise  for  an  electric    light  plant. 

JESUS  MAR;.\,  MEX. — a  large  electric  generating  plant  is  to  be  estab- 
lished near  here  by  Manuel  Hernandez  .^cevedo.  The  water  power  for  operat- 
ing the  plant  will  be  obtained  by  constructing  a  dam  across  the  Santa  Maria 
River  at  a  point  nine  miles  east  of  this  place.  The  electric  power  will  be  sup- 
plied to  the  town  of  Santa  Maria  del   Rio. 

CHILPANCINGO,  MEX.— It  is  announced  that  the  Mitchell  Mining  Com- 
pany, which  is  operating  extensive  copper  mines  in  this  state,  has  under  con- 
sideration the  establishment  of  large  electric  power  plants.  The  company  has 
acquired  two  waterfalls,  one  capable  of  providing  20,000-hp  and  the  other 
1,500-hp.  The  plans  of  the  company  contemplate  the  construction  of  an  elec- 
tric railway  between  the  mines  and  the  port  of  Acapulco,  a  distance  of  31 
miles.  This  road  will  be  used  to  transport  the  ore  and  other  freight  of  the 
company.  John  F.  Dowling  can  give  further  information  in  regard  to  the 
projects. 

FREDERICTON,  N.  B.— Bids  wUl  be  received  Oct.  15  by  Chas.  W.  Beck 
with.  City  Clerk,  for  $15,000  electric  light  bonds. 

STRATFORD,  ONT.— H.  M.  Sloan,  of  Chicago,  and  Dr.  McKay,  of  Inger- 
sol,  have  petitioned  Council  for  a  50-year  franchise  to  supply  electricity  for 
lighting  and  power. 

BERLIN,  ONT. — The  Town  Council  has  voted  $70,000  to  the  Light  Com- 
missioners to  be  used  for  improvements  to  the  electric  light  and  power  plant 
recently  purchased  by  the  city.  In  place  of  steam,  coal  gas  engine?  will  be 
installed. 
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The  Electric  railway. 


DOVER,  DEL. — A  contiact  has  been  awarded  to  the  Tennis  Construction 
•Company  for  building  the  electric  railway  from  Chesapeake  City  to  Elkton, 
Md.  The  ultimate  aim  of  the  parties  who  control  the  line  is  to  build  a  con- 
nection at  the  State  line,  with  an  extension  via  Newport,  Del.,  Stanton  and 
Newark,  Del.,  and  from  Chesapeake  City  to  Fredericktown,  across  the  Sassa- 
fras River,  to  Chestcrtown,  Md.,  with  a  branch  probably  from  Chesapeake  City 
to  Middlctown,  Del.,  thus  completing  a  circuit  via  Delaware  City  and  New 
Castle  to  Wilmington,  Del.  If  this  last  arrangement  is  carried  out,  the  line 
will  undoubtedly  be  continued  down  the  State  to  Smyrna,  and  thence  on 
through  to  Rehoboth,  giving  the  entire  peninsula  a  complete  electric  railway 
for   freight   and   passenger    business. 

EAST  ST.  LOUIS,  ILL.— The  East  St.  Louis  &  Columbia  Electric  Railway 
Company  has  been  incorporated  with  a  capital  of  $45,000.  The  incorporators 
are  Thomas  \.  Chase,  J.  P.  Meyers  and  John  Pickhaw. 

MARSEILLES,  ILL. — Tlie  Streator  Manufacturers'  Railway  has  been  in- 
corporated to  build  a  railroad  from  Ottawa,  111.,  to  Marseilles  and  to  Streator. 
The  capital  stock  is  $25,000,  and  the  incorporators  are  Frank  R.  Davidson, 
John  F.  Clark,  Charles  H.  Adams  and  others. 

CHARLESTON,  ILL. — Articles  of  incorporation  have  been  filed  at  Spring- 
field by  the  Charleston,  Champaign  &  Northern  Interurban  Railway  Company. 
The  principal  offices  will  be  at  Charleston,  and  the  capital  is  $10,000.  The  in- 
corporators and  first  board  of  directors  are  W.  R.  Patten,  W.  F.  Jenkins,  J.  B. 
Mitchell,  C.  L.  Lee  and  J.  L.  Shisand,  of  Charleston. 

DECATUR,  IND.— The  Springfield  &  Fort  Wayne  Electric  Railway  Com- 
pany is  preparing  plans  for  a  new  power  house. 

CAMBRIDGE  CITY,  IND.— The  Richmond  Street  &  Interurban  Railway 
Company  will  in  the  spring  convert  the  Red  Whitewater  Division  of  the  Big 
Four   from  Hagerstown  to  Connersville  into  a  traction  line. 

FT.  BRANCH,  IND. — The  Evansville  &  Princeton  Electric  Railway  Company, 
whose  power  house  is  situated  in  this  place,  has  made  a  proposition  to  install  a 
system  of  electric  lights  for  this  city  and  it  is  thought  the  council  will  ratify 
the  proposition. 

TERRE  HAUTE,  IND.— The  County  Commissioners  have  granted  a  fran- 
chise to  the  Western  Traction  Company  to  build  an  electric  railway  from  the 
south  line  of  the  county  to  Terre  Haute.  Samuel  Williams,  of  Vincennes,  is 
president  of  the  company. 

SIOUX  CITY,  lA. — Negotiations  liave  been  pending  for  the  purchase  by 
the  Siou.N  City,  Homer  &  Southern  Railway  Company  of  a  right  of  way  across 
the  Winnebago  and  Omaha  Indian  reservations.  This  seems  to  point  to  the 
certainty  of  the  extension  of  the  line  from  Homer  to  Omaha.  The  Omaha 
Northern  Railway  Company  owns  a  right  of  way  over  these  reservations,  but 
has  never  done  anything  as  yet  to  construct  the  line   from  Omaha  to  Sioux  City. 

LOUISVILLE,  KY.— The  promoters  of  the  Louisville,  New  Albany  & 
French  Lick  Valley  Traction  Company  have  practically  abandoned  the  plan 
to  construct  the  line,  and  there  is  now  an  opening  for  some  other  company 
to  build  it.  It  is  presumed  that  the  Louisville  &  Southern  Indiana  Traction 
Company   will   take   over  the   franchises   and  build   the  line. 

B.-KLTIMORE,  MD. — William  P.  Lyons,  of  Baltimore,  has  been  appointed 
co-receiver  of  the  Washington,  Ba^imore  &  Annapolis  Railway  Company. 

BURLINGTON,  MASS. — The  town  of  Burlington  has  instructed  the  Board 
of  Selectmen  to  grant  a  location  to  the  Middlesex  Street  Railway  Company, 
which  proposes  to  construct  a  line  between  Arlington  and  Lowell,  with  rails 
in  Arlington,  Bedford,  Burlington  and  Billerica.  The  route,  so  far  as  possible, 
will  be  over  private  land  and  a  double  track  will  be  laid. 

CADILLAC,  MICH. — The  Cadillac  Traction  Company,  recently  organized, 
will  build  a  line  to  skirt  Lake  Cadillac.  The  company  has  purchased  the  elec- 
tric light,  power  and  water  plants  of  the  city,  and  will  operate  the  street  railway 
in  connection  with  them.  The  company  has  been  granted  a  franchise  which 
will  aggregate  about  10  miles  of  track  in  Cadillac  proper  and  around  Lake 
Cadillac,  passing  Lake  Mitchell.  The  officers  of  the  company  are  Willis  J. 
Cornwell,  president;  John  F.  Vasberg,  vice-president;  George  S.  Hanley,  sec- 
retary; Francis  O.  Gaffney,  treasurer;  James  II.  Orr,  manager  and  purchasing 
agent. 

JOPLIN,  MO. — An  Eastern  syndicate,  headed  by  Major  William  Vincent, 
of  the  United  States  Guarantee  Loan  &  Trust  Company,  of  New  York,  pro- 
poses to  build  an  electric  railway  between  Joplin  and  Kansas  City.  The  road 
will  be  179  miles  long.  It  is  the  intention  of  the  company  to  do  a  general 
freight  as  well  as  passenger  business. 

LINCOLN,  NEB. — In  response  to  appeals  of  its  emnloyees  the  Lincoln 
Traction  Company  has  raised  the  wages  of  first-class  conductors  and  motormen 
one  cent  per  hour,  taking  effect  October   i. 

DOVER,  N.  J. — The  Morris  County  Traction  Company  is  making  plans  to 
extend  its  lines   from  Dover  to  Morristown. 

JERSEY  CITY,  N.  J. — The  Keeler  Transportation  Company  has  been  in- 
corporated here,  capital  $500,000.  Incorporators:  Frank  R.  Baldwin,  Elmer  A. 
Keeler  and  Martin  A.  Ryan. 

UTICA,  N.  Y.— The  directors  of  the  Utica  &  Mohawk  Valley  Street  Railway 
Company  have  re-elected  the  present  officers. 

BINGHAMTON,  N.  Y. — The  Montrose  Railway  Company  has  voted  to  issue 
bonds  to  the  amount  of  $100,000,  and  it  is  reported  that  the  line  will  be  ex- 
tended through  to  Binghamton.  It  has  been  decided  to  widen  the  road  to 
standard  gage,  to  buy  a  right  of  way  into  Montrose,  and  to  build  the  neces- 
sary  trackage  and  station. 

MIDDLETOWN,  N.  Y. — It  is  understood  that  negotiations  are  on  for  the 
extension  of  the  power  lines  of  the  Honk  Falls  Power  Company  from  Ellcn- 
ville  to  Middletown,  a  distance  of  more  than  20  miles,  so  as  to  supply  power  to 
both  the  Middletown-Goshen  Electric  Railway  Company  and  the  Consumers' 
Light   &   Power    Company. 


NEWARK,  OHIO.— The  .Newark,  Martinsburg  &  Mount  Vernon  Traction 
Company  has  amended  its  articles  of  incorporation  to  authorize  the  construc- 
tion of  branch  lines  through   Martinsburg,  Gambier  and  Wooster. 

CINCINNATI,  OHIO.— The  Cincinnati,  Dayton  &  Toledo  Traction  Company 
will  install  a  new  generating  unit  at  its  Spring  Grove  Avenue  power  house, 
and  it  is  probable  that  a  new  power  house  will  be  erected  at  Hamilton  to 
improve  the  condition  of  the  city  service. 

MANSFIELD,  OHIO.— Hon.  S.  M.  Douglass,  of  Mansfield,  is  at  the  head 
of  a  project  to  build  an  electric  railway  from  Mansfield  to  Akron  by  way  of 
Wooster  and  Orrville.  The  company  has  not  yet  been  incorporated,  but  it  is 
stated  that  practically  all  the  required   right  of  way  has  been  obtained. 

GENEVA,  OHIO.— C.  W.  Goodrich  has  filed  a  petition  with  the  County 
Commissioners  for  a  franchise  for  an  electric  railway  through  Ashtabula 
County,  from  Geneva  to  Jefferson,  and  thence  to  Meadville.  The  right  of 
way  for  this  line  has  all  been  secured  and  engineers  have  made  a  survey  of 
the  same. 

YOUNGSTOWN,  OHIO.— The  Youngstown  &  Southern  Railway  Company 
and  the  Youngstown  &  Salem  Railway  Company  have  been  consolidated  into 
one  corporation  to  be  known  as  the  Youngstown  &  Southern  Railway  Company; 
capital,  $1,800,000.  A.  W.  Jones,  John  Ruhmann,  W.  H.  Ruhmann,  J.  R. 
Long,  W.   S.  Andrews  and  R.  L.  Andrews  are  the  directors. 

EAST  LIVERPOOL,  OHIO.— L.  W.  Healcy,  manager  of  the  United  Power 
Company,  of  East  Liverpool,  has  applied  to  the  Jefferson  County  Commis- 
sioners for  a  franchise  to  extend  the  company's  line  from  Welisville  to  Em- 
pire. The  object  of  the  extension  is  to  connect  with  the  line  of  the  Stcuben- 
ville  Traction  &  Light  Company,  now  completed  to  Empire.  This  would  give  a 
continuous  line  from   East  Liverpool   to   Wheeling. 

GUTHRIE,  OKLA.— The  Blue  Island,  Riverdale  &  Hammond  Street  Rail- 
way Company,  of  Oklahoma  City,  has  been  incorporated  with  a  capital  stock 
of  $1,500,000.  The  incorporators  are  William  F.  Owen,  August  W.  Miller, 
John  F.  Noel,  Ira  J.  Owen,  W.  S.  McCaull  and  Frank  E.  White,  of  Chicago; 
W.   F.   Harn,  T.   F.   McMechan  and  John  Threadgill,  of  Oklahoma  City. 

HARRISBURG,  PA.— Control  of  the  West  Fairview  &  Marysville  Electric 
Railway  has  passed  into  the  hands  of  the  Harrisburg  &  Mechanicsburg  Street 
Railway  Company. 

OXFORD,  PA. — The  Town  Council  has  granted  tlie  right  to  lay  tracks  to 
the  West  Chester,  Kennctt  &  Wilmington  Electric  Street  Railway  Company. 
The   projectors  promise   to  have  the  road  in   operation   by  the  new  year. 

BEAVER,  PA. — The  Beaver  Valley  Traction  Company  will  extend  the 
Morado  line  to  Homewood,  and  may  extend  the  Monaca  line  to  Aliquippa  Park. 
Surveys  for  both  extensions  have  been  made.  It  is  reported  that  the  company 
will   build  an  extension  to  EUwood  City. 

CIIAMBERSBURG.  PA.— The  Chambersburg,  St.  Thomas  &  Fort  Loudon 
Electric  Railway  Company  has  been  organized  to  build  an  electric  railway 
from  Chambersburg  to  St.  Thomas  and  Fort  Loudon.  The  officers  of  the 
company  are  John  R.  Eberly,  president;  Frisby  Miller,  secretary;  Dr.  F.  G. 
Strock,   treasurer. 

CONNELLSVILLE,  PA. — A  charter  has  been  granted  the  Monongahela  & 
Clairton  Street  Railway  Company.  The  incorporators  are  Paul  W.  McCully, 
W.  P.  Whitledge,  John  G.  Parke,  Jr.,  Culin  Armstrong,  William  H.  Lewis, 
B.  W.  Castner,  John  W.  Ailes,  William  H.  Binns,  J.  N.  Mullin  and  Oliver  S. 
Scott.     The  capital  stock  is  $75,000. 

LANCASTER,  PA.— Mr.  W.  F.  Given,  president  of  the  Lancaster  County 
Railway  &  Light  Company,  has  resigned  his  position,  owing  to  the  discovery  of  a 
shortage  in  his  accounts  of  over  $100,000.  Mr.  Given  was  also  president  and 
director  of  the  Columbia  Trust  Co.,  both  of  which  offices  he  has  resigned.  It  is 
stated  that  in  large  part  he  has  made  restitution  and  that  the  stockholders  of 
the  Lancaster  County  Company  will  not  suffer  a  severe  loss.  According  to 
reports,  Mr.  Given  did  not  owe  the  Columbia  Trust  Company  anything.  It  is 
stated  that  he  was  a  plunger  in  the  stock  market.  He  was  regarded  as  a 
man  of  great  wealth. 

GEORGETOWN,  S.  C. — The  proposed  electric  railway  at  Georgetown  has  re- 
sulted in  the  application  for  a  commission  from  the  Secretary  of  State  by  R.  M. 
Barnes,  Jos.  B.  Johnson  and  others.  The  capital  stock  will  be  $10,000.  The 
company  also  asks  for  the  right  to  furnish  light  and  power. 

MEMPHIS,  TENN. — The  Memphis  Street  Railway  Company  will  extend 
its  line  from  Buntyn,  a  suburb  of  Memphis,  to  Colliersville,  Tenn.,  a  distance 
of   18  miles. 

AUSTIN,  TEX. — The  law  passed  by  the  Texas  legislature  at  its  last  reg- 
ular session  requiring  all  street  railway  companies  operating  lines  in  this  state 
to  place  vestibules  on  their  cars  is  being  generally  observed.  All  cars  will  be 
equipped  with  vestibules  by  the  time  the  winter  season  opens. 

NEW  BRAUMFELS,  TEX. — The  project  of  building  an  interurban  electric 
railway  between  this  place  and  San  Antonio  is  being  considered  by  capitalists. 
The  distance  is  about  thirty  miles.  This  is  one  of  the  greatest  pleasure  resorts 
in  Texas  and  thousands  of  people  are  attracted  here.  The  most  abundant  water 
power  in  the  state  is  afforded  in  the  Guadalupe  river  at  this  place  and  if  the 
project  is  carried  out  the  power  station  will  be  located  here.  Colonel  Harry 
Landa,  of  New  Braumfels,  can  give  information. 

MADISON,  WIS. — The  Chicago  &  Northwestern  Lake  Electric  Railway 
Company  has  filed  an  amendment  to  its  charter,  with  the  Secretary  of  State, 
providing  for  the  construction  of  a  branch  line  from  the  state  line,  in  Kenosha 
County,  into  the  city  of  Milwaukee,  45   miles. 

OSHKOSH,  WIS.— The  Eastern  Wisconsin  Railway  &  Light  Company, 
which  has  in  contemplation  the  construction  of  an  electric  railway  between 
Oshkosh  and  Fond  du  Lac  and  through  contiguous  territory,  has  just  filed 
articles  of  incorporation  with  the  Secretary  of  State  of  Wisconsin.  The  capital 
of  the  company  is  $500,000,  and  the  directors  are  Frank  B.  Hoskins.  Benjamin 
Wild.  Sr.,  and   Leander  Cboate. 
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WESTEKN   UNION   VS.   IIKI.I.  TKI.KI'IIONK .     Tlie  Unitc.l   St.tr*  Circuit 

Court   o(   Apprali.   ■iiiinu   at   Boiton.   hat  »riii   down   u   decree   in    llie   catr   of 

the  Weitcrn  Union  TclriirA|ih  Compony  el  al.  vii.  Ilie  Amrricon  Bell  Tele|>lione 

Coni|.«ny.   rrveriing   the  drcition  of   the  circuit  cmitl,   which  confirm*  the  mai- 

ler'i   report.      The   maiter'i   report   held   that   the   plnintilT   could    not    recover  in 

the   luit    »rrl<inB    an   accounting    fur    certain    tharci   of    mock    in    the   companie* 

licenaed    hy    the    Hell    Cumpuny,    under    a    contrm-l    made    in    November.    1879. 

Now    the   court    of   appruU    holds   that    the    plaiiilifT   can    recover.      The    amount 

involved  ia  very   large.      Thia  decision  markt   the   end  of  a  legal  contcat   which 

has    been    in   and   out    of    the    courla    for    almoat    twenty    year*.      The    auit    wan 

brought    origiuully   by    the    Weilern    Union   Telegrnph    Company    in    1884   to    re 

cover    JO    per    cent,    of    certain    telephone    profiti   of   companies    licensed    by    the 

Bell   Telcphiinr   Company   whicli   had    taken   over  cerium    telephone    patents   .iiid 

companies   of    the   Western    Union    under   a   conlriict    made    in    November,    i87i>. 

whereby   in  exchange  for  those  patcntit  the   Western    Union   was  to  receive   the 

royalty    above     staled.       The    contract    gave    the     Bell     Company     the    exclusive 

license  for  the  Western  Union  patents  or  any  extensions.     The  Western   Union 

also  agreed  to  acquire  certain  other  patents,  apidication  for  which  were  pending 

and    to   license    the    Bell    Company    under    them.      It    also   stipulated    that    if    it 

should    thereafter    acquire    any    telephone    patents,    the     Bell    Company    should 

have    the    right    to    use    them.      Ii    agreed    to    withdraw    from    the    manufacture, 

rental  and   use  of  telephones  and  gave   the  licld  to  the   Bell   Company.      It  also 

agreed  to  transfer  telephone  exchanges  it   had  established.      The    Bell   Company 

was    to    give    the    Western    Union    20    per    cent,    of    the    rentals    for    royalties. 

Shortly    after   making   the   contract    the    Bell   Company    changed   its   methods   of 

business    and    began    to    give    licenses    to    use    telephones    for    rentals    and    for 

stock.      The    Western    Union    contended    that    the    stock    received    was   as   much 

rental  as  the  money  rental.     Rush  Taggart  says:  "We  do  not  know  the  amount 

in  question  until  an  accounting  is  rendered.     We  believe  the  sum  to  be  a  large 

one.     It  may  be  between  $-^ooo,ooo  and  $4,000,000."     There  seems  a  likelihood 

that  the  case  may  be  appealed. 

SUIT  AGAINST  U.  G.  I.— Charges  against  the  United  Gas  Improvement 
Company  to  the  effect  that  it  has  made  a  secret  and  illegal  profit  of  $20,000,000 
in  the  stock  of  the  United  Electric  Company  of  New  Jersey  arc  made  in  a  bill 
in  equity  tiled  in  Common  Picas  Court  No.  i,  Philadelphia,  in  behalf  of  Col. 
Allan  B.  Wallace,  of  Summit,  N.  J.  It  is  alleged  that  the  Philadelphia  corpo 
ration  promoted  the  New  Jersey  concern  for  the  purpose  of  subsidizing  a  num- 
ber of  electric  light  and  power  companies  in  and  around  Newark  and  Jersey 
City.  It  is  said  that  the  U.  G.  I.,  in  the  spring  of  1899,  through  Frank  M. 
Stillman,  William  J.  David  and  others,  formed  the  New  Jersey  corporation 
with  an  authorized  capital  of  $20,000,000,  divided  into  200,000  shares  of  the 
par  value  of  $100  each.  David  became  president,  Stillman,  secretary,  and  the 
other  representatives  of  the  U.  G.  I.  formed  with  them  the  directorship  of  the 
concern.  It  is  explained  that  at  this  time  there  were  about  twenty  smaller 
companies  around  Newark  and  Jersey  City  engaged  in  the  electric  lighting  and 
power  business.  In  order  to  get  control  of  these  the  U.  G.  I.  offered,  through 
the  Fidelity  Trust  Company  of  Newark,  to  buy  stockholders'  holdings  with  the 
United  Electric  bonds.  It  also  offered  to  sell  the  balance  of  the  bonds  of  the 
United  Electric  Company  to  them  for  $30  a  share.  The  scheme  proved  successful 
and  the  directors  of  the  United  Electric  Company  made  a  bond  issue  of  $20,000,- 
000  and  turned  the  securities,  together  with  the  stock,  over  to  the  U.  G.  I. 
At  this  time  Col.  Wallace  was  3  shareholder  in  the  People's  Light  &  Power  Com- 
pany, a  subsidiary  concern.  It  is  complained  that  the  U.  G.  I.  did  not  disclose 
to  the  purchasers  of  the  bonds  and  stock  of  the  United  Electric  Company  that  it 
was  getting  the  entire  issue  of  the  stock  as  a  profit,  or  bonus,  for  promoting 
the  organization,  and  that  the  receipt  of  its  stock  by  its  agents  in  the  capacity 
of  directors  without  full  disclosure  was  illegal.  It  is  also  contended  that  the 
whole  transaction  was  in  fraud  of  the  rights  of  the  electric  company  and  of 
those  who  purchased  the  stock  from  the  U.  G.  I.  A  full  discovery  of  all  profits 
is  asked  for  and  when  these  have  been  ascertained  the  court  is  asked  to  order 
the  U.  G.  I.  to  turn  them  over  to  the  electric  company  and  to  declare  the  as- 
signment of  the  $20,000,000  stock  to  the  U.  G.  I.  invalid.  The  U.  G.  I.  people 
state  that  they   know   little  or  nothing  of  this  matter. 


Obituary. 


MR.  F.  D.  OLMSTED,  assistant  chief  engineer  of  the  Telluride  Power 
Company  and  the  Power  Company  of  Montana,  died  in  Denver,  Colo.,  Octobei 
4,  of  tuberculosis  and  heart  trouble,  after  a  short,  acute  illness.  Mr.  Olmsted 
has  been  associated  with  these  companies  for  the  last  five  years.  He  was  an 
Ann  Arbor  man,  and  previous  to  his  connection  with  the  Telluride  Power  Com- 
pany was  with  the  Edison  Electric  Company,  of  New  York  City.  He  had  done 
a  great  deal  of  very  creditable  original  work  in  hydraulics  with  these  com- 
panies. He  was  also  associated  with  Mr.  P.  H.  Thomas,  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  in  original  research  on  static  strains  pro- 
duced by  interruptions  of  high  tension  long  distance  circuits.  Mr.  Olmsted 
was  hghly  thought  of,  both  for  his  technical  ability  and  his  personal  character, 
by  all  of  his  associates,  and  the  Telluride  Power  Company  feel  they  have  lost 
one  of  their  best  men.  He  died  on  his  twenty-eighth  birthday.  He  was  a 
junior  member  of  the  American   Society  of  Mechanical   Engineers. 

COL.  R.  H.  SAVAGE.— We  regret  to  note  that  Col.  Richard  Henry  Savage, 
the  soldier,  author,  traveler  and  scientist,  died  on  Sunday,  October  11,  in 
New  York  City,  from  injuries  which  he  received  on  the  night  of  Oct.  3,  when 
he  was  knocked  down  and  run  over  by  a  wagon.  He  was  well  known  by  his 
literary  works,  of  which  he  had  published  about  thirty  volumes  of  prose  and 
poetry,  many  of  which  have  been  translated  and  sold  on  the  Continent  of 
Europe.  His  first  novel,  "My  Official  Wife,"  has  been  translated  into  seven- 
teen   languages,    besides    being    dramatized    and    burlesqued.      He    was    born    in 


I  Ilia,  .\.  v.,  iin  June  1  j,  it*4b.  lie  went  to  .Sim  I'iuiicImo  uI  an  rarly  age, 
where  he  was  one  of  the  litsl  |iublic  school  children  in  that  city.  While  in 
thr  West  he  brcumr  u<'<|uaintrd  with  frontier  life,  and  saw  the  wofkinga  of 
the  Vigilance  Comniittrr  (urnird  by  the  curly  •rttlcrs  in  thotc  parts.  ,\l  the 
age  of  iwriitytwo  hr  was  graduated  from  the  West  Point  Mililury  Academy 
with  the  highest  honiun.  From  the  Academy  he  went  into  M-rvice  uii  the 
Western  frontier.  Col.  Savage  then  went  to  Egypt,  where  in  1871  he  enlrrrU 
the  Egyptian  Army  as  Major,  serving  fur  one  year,  at  the  end  of  which  hr 
received  an  honorable  (limhargr.  At  various  times  hr  wan  \'hc  Consul  at 
Marseilles  aiul  ui  Kumr.  lie  was  Commisiioner  in  Texas  in  1872-3  to  trttle 
the  MexicanTrxus  border  dispute.  For  fourteen  years  Col.  .Savage  carried  on 
grugraphicul  studies  which  carried  him  over  most  of  thr  globe.  Whrn  war 
was  declared  against  Spain  Col.  Savage  was  one  of  thr  timt  to  voluntrcr  his 
servieei  to  the  Govcrniiirnt.  He  was  assigned  to  thr  command  of  thr  First 
Battalion   United   States  Volunteer   Engineers. 


FliHSONAL. 


.MK.  C.  J.  II.  \\UCIU1IUKV,  M.  E.,  has  changed  his  Lynn,  .Mas;.,  address 
to   51    Baltimore  Street. 

MR.  C.  A.  BENTON,  of  the  Marine  Engine  &  Machine  Company,  has  sailed 
for   Europe   this   week,  and   will   be  over   there  some   little   time. 

MR.  E.  E.  STARK,  of  the  Hay  Counties  Electric  Power  Company,  California, 
has  been  appointed  electrical  engineer  for  the  Waipori  Falls  Electric  Power 
Company,    New  Zealand. 

MR.  JAMES  C.  IIOBART,  manager  of  the  Triumph  Electric  &  Ice  Ma- 
chine Company,  of  Cincinnati,  was  in  Chicago  tlic  past  week,  looking  after 
some  important  interests  of  his  company. 

MR.  A.  W.  HENSIIAW,  formerly  with  the  General  Electric  Company,  at 
Schenectady,  ,will  hcnccfurtb  have  charge  of  the  motor  department  of  the 
Stanley    Electric    Mfg.    Company,   Pittsficld,   Mass. 

-MR.  JOHN  MUSTARD,  who  was  formerly  with  the  Wagner  Electric  Mfg. 
Company,  has  opened  an  office  at  1617  Real  Estate  Trust  Building,  I'hila- 
delphia,  where  he  will  handle  several  lines  of  electrical  specialties. 

MISS  CECILE  WOODWORTH  has  painted  an  admirable  portrait  of  the 
late  John  W.  Mackay,  head  of  the  Commercial  Cable  &  Postal  Telegraph  in- 
terests. It  has  been  on  exhibition  the  past  week  at  the  Schaus  galleries  in 
New  York  City. 

MR.  H.  H.  VREELAND,  president  of  the  Interurban  Street  Railway  Com- 
pany, of  New  York  City,  has  started  with  $1000  a  fund  for  the  Department  of 
Railway  Engineering  at  Sibley  College,  Cornell  University,  to  be  used  in 
starting  a  laboratory  for  that  department.  The  building  will  cost  between 
$10,000  and   $15,000. 

MR.  J.  F.  MAC  WILLIAMS,  the  superintendent  of  the  Meridian,  Miss., 
Light  &  Railway  Company,  has  resigned  and  has  accepted  a  similar  position 
with  a  company  with  headquarters  in  Chicago.  His  place  has  been  taken  by 
Mr.  H.  M.  Blackington,  formerly  superintendent  of  construction  for  Ford, 
Bacon  &  Davis,  at  Birmingham,  Ala. 

MR.  J.  C.  MURRAY,  formerly  with  the  Kellogg  Company  and  later  with 
the  Strombcrg-Carlson  Tel.  Mfg.  Company,  has  resigned  his  position  with 
the  latter  company  to  engage  with  the  International  Telephone  Mfg.  Company, 
of  Chicago,  as  traveling  representative.  Mr.  Murray  will  cover  Indiana  and 
Michigan. 

PROF.  W.  E.  AYRTON,  F.  R.  S.,  member  of  the  Mosely  Educational  Com- 
mission from  England,  arrived  here  last  week  and  has  since  been  very  actively 
engaged  in  connection  with  that  work.  He  has  found,  however,  a  host  of 
old  electrical  friends  in  this  country  who  have  gladly  seized  the  opportunity 
to  meet  him  once  again.  He  will  spend  about  three  weeks  in  America.  Prof. 
Ayrton  will  deliver  a  lecture  before  the  New  York  Electrical  Society  in  the 
lecture  room  of  the  American  Institute,  19  West  44th  Street,  New  York,  Mon- 
day, Oct.  19,  at  8  p-  m.  His  subject  will  be  "An  Informal  Talk  on  Some 
Electrical  Measuring  Instruments  and  Recent  Use  of  Them." 

MR.  WARD  BARNUM,  who  for  several  years  has  been  superintendent  of 
the  Cincinnati,  Newport  and  Covington  Light  &  Traction  Company  has  been 
appointed  electrical  engineer  for  the  Louisville  &  Nashville  Railroad  system 
with  headquarters  at  Louisville.  He  will  have  supervision  over  all  the  elec- 
trical work  of  the  entire  system,  including  the  large  shops  now  under  con- 
struction at  Louisville.     He  assumed  his  duties  October   i. 

SIR  CHARLES  METCALFE,  chief  engineer,  etc.,  of  the  South  African 
Chartered  Company,  which  proposes  to  develop  electro-hydraulically  the  power 
of  the  great  V^ictoria  Falls  on  the  Zambesi  River,  arrived  in  this  country  last 
week  from  England  to  study  power  development  here,  including  that  at  Niag- 
ara. He  was  met  by  Mr.  George  Westinghouse  at  the  pier.  The  Victoria 
Falls  are  reputed  to  be  three  times  as  high  and  twice  as  wide  as  Niagara. 

MR.  JOHN  A.  DREW.— The  Brooklyn  Engineers'  Club  held  the  first  meet- 
ing of  the  season  on  the  evening  of  October  8.  Besides  the  usual  formal 
business,  a  very  interesting  paper  entitled  "A  History  of  Pumps,  Ancient  and 
Modern,"  was  read  by  Mr.  John  A.  Drew,  of  the  Worthington  Company.  Mr. 
Drew  sketched  the  development  of  pumping  machines  from  the  early  Egyptian 
"noria,"  resembling  the  familiar  well  sweep,  to  the  latest  triple-expansion,  con- 
densing, water-works  pumping  engines,  requiring  little  more  than  a  pound 
of  coal  per  horse-power-hour.  The  paper  was  illustrated  by  a  large  number 
of   lantern   slides. 

MR.  STEVEN  F.  FR.  DE  CSESZNAK,  called  at  the  office  of  Electrical 
World  a.nd  Engineer  this  week  on  his  return  from  a  four  months'  trip  in 
Europe.  He  reports  the  prospects  for  business  on  the  other  side  of  the  Atlan- 
tic as  particularly  good,  and  says  that  American  apparatus  is  growing  in  favor 
in  all  of  the  European  countries  he  visited,  especially  in  Russia,  where  the 
industrial     outlook    and     financial     conditions     are     both     excellent,     and     where 
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American  machinery  is  regarded  with  the  greatest  favor,  not  only  because  of 
its  superiority,  but  also  on  account  of  the  dislike  which  the  Russian  has  to 
dealing  with  some  of  the  other  nations.  An  electric  light  plant  is  being  installed 
in  Moscow,  and  a  large  corporation  for  the  construction  of  electric  railroads 
through  the  Russian  Empire  has  been  formed  in  St.  Petersburg.  The  larger 
portion  of  machinery  and  supplies  to  be  used  will  be  purchased  in  the  United 
States. 

MR.  CHARLKS  CHURCHILL,  managing  director  of  Charles  Churchill  & 
Company,  Limited,  of  England,  which  concern  is  the  largest  handler  of  Amer- 
ican labor-saving  devices  in  Great  Britain,  is  now  on  a  visit  here.  Mr.  Churchill 
is  an  American  by  birth  and  was  the  pioneer  importer  of  Yankee  machine  tools 
on  the  other  side.  His  company  handled  $1,000,000  worth  of  machinery  within 
the  last  twelve  months.  He  looks  for  a  steady  demand  right  along.  The  com- 
pany recently  secured  substantial  contracts  from  the  British  Westinghouse 
Electric  &  Manufacturing  Company,  the  British  Thomson-Houston  Company  and 
other  electrical  concerns  operating  large  British  plants;  also  for  various 
equipment  for  the  Woolwich  arsenal.  The  Churchill  Company  represents  the 
British  interests  of  nearly  100  American  manufacturers,  including  the  W.  F. 
&  John  Barnes  Company,  of  Rockford,  111.,  the  Cincinnati  (O.)  Milling  Machine 
Company,  etc.  Mr.  Churchill  is  making  his  headquarters  at  the  American  Gas 
Furnace  Company's  offices,  23  John  Street.  He  will  be  in  this  country  until 
the  end  "^f  November. 


Educational. 


DELAWARE  COLLEGE,  DEL.— The  college  opens  with  the  largest  and  best 
prepared  class  in  its  history.  Over  70  per  cent,  of  the  new  students  will  take 
the  engineering  course.  Of  the  new  men,  11  have  registered  for  the  electrical 
course  under  Prof.  Wood.  The  enlargement  of  the  shops  is  nearly  completed, 
giving  an  addition  of  over  5,000  sq.  ft.  of  floor  space.  A  part  of  this  will  be 
used  for  the  new  electrical  laboratory  and  dynamo  room,  and  the  new  schedule 
for  the  course  requires  laboratory  work,  to  a  greater  or  less  extent,  from  all 
of  the  seventy-five  engineering  students.  Mr.  L.  A.  Fruedenberger,  a  graduate 
of  Lehigh  University,  who  has  taught  in  the  electrical  department  there  for 
over  a  year,  was  recently  appointed  instructor  in  electrical  and  mechanical  en- 
gineering. Mr.  Freudenberger's  work  on  the  investigation  of  train  accelera- 
tion is  known  to  the  readers  of  Electrical  World  and  Engineer.  The  entire 
electrical  work  is  being  brought  up  to  a  standard  of  proficiency  which  should 
insure  thoroughness   in  the  most  advanced  branches  of  the  science. 


^rabe  IRotes. 


MR.  E.  O.  WAYMIRE,  of  the  Dayton  Fan  &  Motor  Company,  has  been 
in  New  York  for  the  past  ten  days. 

OIL  FILTERS  FOR  GERMANY.— Eighteen  Cross  oil  filters  have  just  been 
shipped  to  Witten,  Germany,  by  the  Burt  Mfg.  Co.,  Akron,  Ohio. 

THE  TRANSIT  FINANCE  COMPANY,  of  Philadelphia,  announces  the 
removal  of  its  offices  to  the  Land  Title  Building,  Broad  and  Chestnut  Streets. 

L.  B.  ALLEN  CO.,  INCOR.,  of  Chicago,  has  issued  a  neat  pamphlet  on  its 
soldering  paste.  The  book  is  envelope  size  and  is  accompanied  by  a  loose 
sheet  price   list,  which   any  of  our   readers  may   have  by   writing   for  it. 

ARC  LAMPS  FOR  STEEL  WORKS.— The  Carnegie  Steel  Company  has 
purchased  through  the  Doubleday-Hill  Electric  Company,  of  Pittsburg,  250 
Adams-Bagnall  arc  lamps   for  its  new  Donora  works. 

EXHAUST  HEADS.— The  Baldwin  Locomotive  Works,  Philadelphia,  Pa., 
has  just  sent  their  thirteenth  order  for  Burt  exhaust  heads  to  the  Burt  Mfg. 
Co.,  Akron,  Ohio.  The  Baldwin  Company  now  has  39  Burt  exhaust  heads  in 
use  in  its  plant. 

JOHNSTON,  LIVINGSTON,  JR.  &  COMPANY,  successors  to  the  elec- 
trical construction  department  of  the  United  Engineering  &  Contracting  Com- 
pany, announce  removal  to  their  new  building  at  113  East  Twenty-Second 
Street,  New  York  City. 

HARVEY  HUBBELL,  Bridgeport,  Conn.,  has  brought  out  catalogue  and 
price  list  No.  7,  devoted  to  his  high  grade  electrical  specialties,  in  such  lines 
as  pull  sockets,  pull  clusters,  attachment  plugs,  shade  holders,  chandelier 
and  other  switches,  insulating  joints,  etc.  To  all  of  these  great  ingenuity,  ex- 
cellent workmanship  and  good  material  have  been   applied. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  writes  that  it  will  be 
pleased  to  send  its  new  catalogue  to  those  in  the  trade,  by  prepaid  express.  Ap- 
plications coming  from  its  territory,  which  takes  in  the  United  States  except 
the  Eastern  States,  will  have  prompt  attention,  if  accompanied  by  business  card. 
Its  catalogues  are  claimed  to  be  the  latest  and  most  comprehensive  electrical 
supply  catalogues  issued  by  any  house. 

HALLER  MACHINE  COMPANY,  127-129  Fulton  Street,  Chicago,  has 
issued  a  neat  8-page  quarto  size  circular  as  to  its  sign  department.  The  con- 
cern makes  letters  for  electric  signs,  "raised"  or  "box,"  as  well  as  "sunken" 
or  "grooved"  letters.  These  letters  make  admirable  signs.  They  take  a  dur- 
able glossy  surface  finish,  reflecting  excellently  the  light  from  the  lamps.  The 
concern  build  up  also  complete  electric  signs. 

THE  EUREKA  ELECTRIC  COMPANY,  of  Genoa  and  Chicago,  has  lately 
furnished  new  switchboard  and  telephone  equipment  to  no  less  than  19  ex- 
changes situated  in  Indiana,  Wisconsin,  Illinois,  Minnesota,  Iowa,  Pennsylvania, 
Georgia,  Tennessee,  Missouri  and  Nebraska.  The  Eureka  Company  is  now  well 
settled  in  its  new  plant  at  Genoa,  111.,  with  increased  capacity  and  better  able 
to  take  care  of  customers  than  ever  in  the  past. 


THE  SHELBY  ELECTRIC  COMPANY,  manufacturers  of  Shelby  "use- 
ful light"  incandescent  lamps,  has  made  an  important  change  in  its  New 
York  office.  While  the  office  is  still  in  the  Parker  Building,  No.  225  Fourth 
Ave.,  Mr.  Wormley,  who  has  been  in  the  employ  of  the  company  as  manager 
of  the  branch,  has  been  relieved,  and  Mr.  W.  G.  McKennan,  who  has  been 
with  the  company  for  a  number  of  years,  will  hereafter  have  charge  of  the 
sales  department.  The  telephone  number  of  the  New  York  office  is  No. 
18— 1 8th    St. 

LA  HARPE  METAL. — The  success  of  sheet  zinc  under  this  brand  has  led 
the  Lanyon  Zinc  Company,  sole  manufacturers  of  "La  Harpe  Metal"  to  spe- 
cialize certain  of  its  products  for  the  various  requirements  of  the  electrical 
trade.  For  spinning,  stamping  or  drawing,  and  forming  to  special  shapes,  the 
sheet  zinc  of  this  brand  has  won  an  enviable  position  amongst  the  materials 
available  to  manufacturers.  The  long  experience  of  the  Lanyon  Zinc  Company 
as  the  largest  producer  of  zinc  in  this  country  insures  a  quality  which  users  are 
not  slow  to  recognize. 

ASBESTOS  PRODUCTS. — A  unique  postal  card  is  being  sent  out  by  the 
H.  W.  Johns-Manville  Company,  100  William  Street,  New  York,  setting  forth 
the  advantages  of  asbestos  filtering  cloths  and  of  asbestos  "Vitrex"  retort 
cement.  It  consists  of  a  sheet  folded  in  three  sections  to  a  size  equal  to  that 
of  the  ordinary  postal  card.  On  one  of  the  sections  is  the  address,  and  another 
section  is  perforated  that  it  may  be  used  to  mail  with  an  inquiry  asking  quota- 
tions. Between  two  of  the  sections  and  glued  on  the  face  of  one  of  them  are 
two  specimens  about  two  inches  square  of  asbestos  filtering  cloths.  Truly 
this  is  an  instance  of  multum  in  parvo. 

BANNER  LAMPS. — Conclusive  proof  of  the  steadily  increasing  popularity 
of  Banner  lamps  is  furnished  by  the  fact  that  several  times  during  the  past 
two  years  the  company  has  found  it  necessary  to  make  important  additions  to 
its  plant  at  Youngstown,  Ohio.  In  order  to  furnish  sufficient  power  for  the 
enlarged  factory  a  new  power  house  is  being  constructed.  This  building,  which 
will  be  isolated  from  the  rest  of  the  plant,  will  contain  a  direct  connected 
6o-hp  Walrath  gas  engine  now  under  construction.  Next  to  quality,  the  Banner 
Company  prides  itself  on  prompt  deliveries,  and  with  its  increased  facilities, 
orders  will  be  filled  even  more  punctually  than   in  the  past. 

STORAGE  BATTERY  FANS.— It  has  been  asserted  pretty  often  that  if 
an  efficient  storage  battery  could  be  devised  which  would  operate  without 
liquid  electrolyte,  the  problem  of  the  operation  of  fans  and  other  small  ma- 
chines would  be  solved.  The  National  Battery  Fan  Company,  of  14  South 
Broad  Street,  Philadelphia,  Pa.,  has,  it  is  claimed,  combined  the  principles  of 
the  primary  and  secondary  battery,  and  so  utilized  these  principles  as  to 
retain  all  the  advantages  of  the  primary  battery  while  providing  for  its  being 
recharged  at  a  nominal  cost,  and  producing  a  dry  battery  capable  of  being 
shipped  like  ordinary  merchanidise  by  express  or  freight  to  any  part  of  the 
country. 

THE  NERNST  LAMP.— This  is  the  title  of  a  special  publication  just  issued 
by  the  Nernst  Lamp  Company,  of  Pittsburgh.  It  is  a  24-page  brochure, 
octavo,  handsomely  printed  and  illustrated.  Its  really  valuable  feature  is  a 
treatise  by  Mr.  A.  J.  Wurts,  electrical  engineer  of  the  company,  which  con- 
stitutes in  popular  form  a  digest  of  all  the  data  and  all  the  arguments  bearing 
upon  the  beauty,  utility  and  superiority  of  the  lamp  which  Mr.  Wurts  has  done 
such  admirable  work  upon  in  this  country.  The  cuts  include  a  number  of 
excellent  curves  dealing  with  current  consumption  voltage,  candle  power,  ef- 
ficiency, etc.  Diagrams  are  also  given  showing  the  construction,  circuit  con- 
nections, etc.  We  can  imagine  a  big  demand  for  this  well-conceived  and  well- 
executed  pamphlet. 

SAUTTER,  HARLE  &  COMPANY,  of  26  Avenue  de  Suffren,  Paris,  have  just 
issued,  in  English,  an  excellent  and  interesting  pamphlet  on  high  pressure  cen- 
trifugal pumps,  of  the  Rateau  system,  for  mining  purposes.  These  pumps  are 
shown  and  described  in  the  pamphlet  connected  to  electric  motors  of  various 
types  and  in  different  positions,  and  a  list  is  given  of  plants  that  have  been 
equipped.  Data  are  also  furnished  with  regard  to  turbo-pumps,  in  which  an  even 
higher  speed  than  that  of  motors  is  attained.  An  instance  is  given  of  the  turbo- 
pumps  in  the  Bruay  mines,  Pas  de  Calais,  which  raise  a  single  jet  of  250  cubic 
meters  per  hour  to  a  height  of  350  meters,  the  unit  developing  500-hp.  Both 
centrifugal  and  multicellular  electric  pump  installations  are  brought  to  notice. 
The  steam  turbines  referred  to  are,  cf  course,  those  lately  brought  forward  by 
Prof.  Rateau. 

TRANSFORMERS.— The  General  Electric  Company  has  added  to  its  list 
of  pamphlets  on  transformers  two  new  publications,  one  entitled  "Core  Type 
Transformers,"  and  the  other  "Permanency  of  Transformer  Insulation."  Both 
of  the  pamphlets  are  gotten  up  with  the  excellent  taste  that  characterizes  the 
productions  of  the  General  Electric  Press.  The  former,  which  is  a  reprint 
of  an  article  appearing  in  these  columns,  with  additional  illustrations,  describes 
in  detail  the  core  type  of  transformer,  curves  being  included  of  core  losses 
and  regulation,  comparative  curves  of  copper  losses,  and  curves  showing  the 
reduction  in  core  losses  that  has  been  brought  about  in  recent  years  by  im- 
provements in  transformers.  The  other  pamphlet  discusses  the  requirements  of 
transformer  insulation,  and  shows  how  these  are  improved  by  the  vacuum  dry- 
ing and  compound  filling  process  employed  by  the  General  Electric  Company. 

SKINNER  AUTOMATIC  ENGINES.— At  this  season  of  the  year,  the 
central  station  manager,  after  thinking  it  over  all  summer,  is  making  active 
preparations  for  the  winter's  business.  His  entire  equipment  is  being  over- 
hauled and  very  often  he  finds  that  further  engine  capacity  is  required.  In  a 
majority  of  such  plants,  the  automatic  engine  enjoys  great  vogue,  and  in  an 
investigation  of  this  subject,  the  manager  cannot  fail  to  be  impressed  with  the 
good  qualities  of  the  Skinner  automatic  engine.  It  embodies  features  which 
combine  to  make  it  durable,  economical,  close  regulating  and  easily  cared  for, 
and  up-to-date.  Some  original  features  embodied  in  its  design  may  be  men- 
tioned as  follows:  a  frictionless  governor,  requiring  no  oil,  a  frictionless  out- 
side connection,  no  eccentric  and  strap  being  required,  a  valve  which  is  guar- 
anteed   steam    light    for    five    years    and,    furthermore,    automatically    takes    up 
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wear,  rclieviiiK  the  cylinder  (rum  water;  an  automatic  oil  and  wutrr  arparalor, 
the  uiling  liciiig  automatic  and  in  plain  aiglit  uf  Ihr  uprratur:  rntirrly  rr- 
placralilc  •liufi  liuxra  nut  reiiuirlns  ll"*  removal  »(  the  ihafl;  a  permanent 
alignmcMi  devue:  a  aelfaligniiiii  oiil-board  pedcital  bearing;  entirely  removable 
top  and  liultoin  guidea;  a  aliifting  rorntric  (or  luw  preaaure  cylimlcr  on  com- 
pounda;  a  combination  pi»ton  alufTing  Ih>x  on  tumlrni  cnmpuunda,  wedge  and 
•crew  iidiualmcnt  on  all  important  bearinga,  and  entirely  removable  poliahed 
oil  ahirUU  rendering  the  engine  acceaaibic,  while  abtoliitrly  preventing  ibe 
eacapr  of  oil.  In  (act  the  popularity  o(  the  Skinner  automatic  engine  haa 
compelled  the  cnmimnv    to   increiiae   iln   (acililiea.      A    new    liuildinK   7sxiHc>    Iret 


Willi  main  bay  and  Iwu  leantua,  ii  now  being  erected,  and  will  be  completed 
the  lirtt  o(  the  yeai.  'I'hia  will  eiiiUxly  the  moat  improved  featuica  u(  con- 
atruclion,  galleriea  Iwing  provided  in  the  leantoi  (oi  the  light  work,  whereaa 
the  heavier  and  errciing  work  will  Ik  done  in  the  main  bay,  by  the  aid  of 
an  electric  traveling  ciiine.  An  entirely  new  equipment  of  modern  loboi 
•aving  loola,  electrically  driven,  will  be  initalled.  Thi«  oddition  will  prac- 
tically diiiible  their  cnpacily  anil  permit  them  to  turn  out  laigri  niginea  than 
formerly  aa  well.  The  laat  month'a  buainrta  ia  the  largeat  in  the  blatory  of 
tilt  company,  the  aalra  in  three  of  the  Inrgeat  cltiea  in  the  country  aggregaling 
over    till! I y    enKliie>«. 


gr 


UNITED  SIAIK.N   |■All■.^l^    1>.SI-I.I)  oi  IdltKK  «.,    iw"j 
[Conducted   by   Win.    j\.    Konciibaum,    I'atent   Attorney,    140   Noaaau   St.,    N.    Y.] 

739.978.  MINI".  li.VTK;  New  Ion  K.  nuwman,  North  Lawrence,  Ohio.  App. 
hied  Jan.  13,  1^03.  A  gali-  nrrungrd  acrnu  the  track  of  a  iniiic  railway 
and  which  ih  made  oi  ci>lla|>sil>lc  inalcriul,  cavrics  a  bridge  on  its  lower 
edge  uliich  coincii  in  contact  with  a  trolley  wire  mounted  just  above  the 
Bale,  when  llic  lower  iiait  of  the  unie  is  lifted  to  allow  a  car  to  pass.  The 
bridge  carries  the  trolley  wheel  uninterruptedly  past  the  gate. 

740,J7J.  MOTOR  CAK;  Robert  II.  Ilasslcr.  Indianapolis,  Ind.  Ai>p.  tiled 
Nov.  io,  igoj.  A  gas  engine,  a  dynamo  driven  thereby,  an  electric  motor 
geared  to  the  vehicle  and  a  controller  for  electrically  connecting  the  dy- 
namo with  the  motor  and  simultaneously  shifting  the  sparking  time  of  the 
engine. 

740,370.  ELECTRIC  KURNACE  FOR  THE  MANUFACTURE  OF  FILA- 
MENTS; \V.  L.  Voelker,  Eric,  Pa.  App.  tiled  March  15,  1902.  A  small 
<  III  I  lie  arc  furnace  in  form  of  a  crucible  through  which  tne  filament  is 
I'.i^M.l  at  a  short  distance  from  the  a.\is  of  the  electrodes,  and  means  for 
diilccliiiK  the  arc  into  the  oath  of  the  filament.  The  crucible  may  be 
charged  with  hydrocarbon  reducing  gases. 

740.385.  ELECTROTIIKRAI'EUTIC  Al'l'LIANCE;  William  B.  Bassell,  Co- 
lumbus, Ohio.  App.  tiled  Dec.  8,  190a.  A  cap  for  the  head,  having  op- 
posed electrodes  arranged  therein  so  that  current  can  be  directed  through 
the  head  when  the  cap  is  worn. 

740,428.  SPARK  GAP;  John  O.  lleinze.  Jr.,  Lowell,  Mass.  App.  filed  May  20, 
1903.  To  prevent  an  arc  from  rising  between  the  surfaces  of  a  spark  gap, 
the  surfaces  are  arranged  on  an  incline,  thus  controlling  the  current  of 
heated  air  which  influences  the  arc. 

740,447.      MEANS    FOR    RKf;fl.  \TI\r.    ALTERNATING    CURRENT    CIR- 


llolii     iiiit      hi     111!      «,llicl     id      ^vlllill    a     tll.'IIIH'lit     Ih     NiM-l,  lit-il,     oiii-     I  lid     of     the 

lilaniriil    being   hpriiig   i>upported   to  permit   it   to  exgiand   uiid   contract. 

740,615.  URUSII  HOLDER;  Charles  A.  Eck,  Belleville,  N.  J.  App.  filed 
Feb.  12.  1903.  Adjacent  to  the  brush  guide  is  a  cylinder  containing  a 
spring  operated  plunger  from  which  a  finger  projects  to  engage  with  the 
back  of  the  brush,  the  linger  carrying  a  pivoted  plate  for  holding  the 
brush    in    (losition   and    for    removing   the   brush    from    its   seal. 

740,663.  ELECTRICAL  OUTLET  llOX;  Hubert  Krantr,  New  "j  ork,  N.  V. 
Ap|i.  tiled  May  25.  i<)03-  The  neck  or  ouriet  sleeve  fr'',n  the  box  can  be 
lenglliened  or  slinrlencd  by  iiicaiiH  of  interlncking  extension  sections  and 
screw   bolts   for  determining   their  position. 

740,671.  I'ORTAIILE  ELECTRIC  LUillT:  Harold  S.  MacKaye,  Yonkera, 
N.    Y.      App.    filed   May    19,    1903.      Details. 

740,707.  TROLLEY;  Uruno  Stenvall,  New  York,  N.  Y.  App.  filed  March  21, 
1903.      The   pole   carries   two   horizontally   arr.-inged    wheels   and    is   made   up 


739.978. — Mine    date. 

CUITS;  Waldo  A.  Laymann  and  Ferdinand  Schwedtmann,  St.  Louis,  Mo. 
App.  filed  Nov.  23,  1901.  The  number  of  sections  of  a  transformer  in 
circuit  is  controlled  by  an  electromagnetic  switch,  the  current  for  op- 
erating which  is  itself  controlled  by  the  current  in  the  transformer  circuit. 

740,450.  AUTOM.XTIC  FIRE  ALARM  AND  SPRINKLER  SYSTEM;  Frank 
K.  Ludlow.  Cincinnati,  Ohio.  App.  filed  March  3,  1902.  The  starting  of 
a  sprinkler  actuates  an  alarm  circuit. 

740,461.  ELECTRIC  LIGHTING  APPARATUS  FOR  RAILWAY  CARS; 
Roger  M.  Newbold,  Birmingham,  Ala.  App.  filed  Nov.  15,  1902.  Re- 
sistance in  the  field  magnet  circuit  of  the  dynamo  is  controlled  by  the 
action  of  a  solenoid  in  the  main  circuit  opposed  by  a  predetermined  weight. 

740,505.  AUTOM.\TIC  BLOCK  SIGNAL  SYSTEM;  Asbury  G.  Wilson,  Wil- 
kinsburg.  Pa.  App.  filed  Feb.  1,  1902.  The  devices  comprise  relays  hay- 
ing neutral  and  polarized  armatures,  pole  changers  in  the  track  circuit 
each  connected  to  the  home  signal  of  the  next  section  in  advance  and  slow 
release  relays  having  a  release  so  slow  as  to  prevent  the  momentary  re- 
versal of  current  in  the  neutral  polar  relay  from  changing  the  signal 
through   the  momentary  release  of  the   neutral  armature  thereoL 

APPT-IANCE    FOR     SOUND-TRANSMITTERS;     Samuel    Judson 


740,787.  —  Rheostat. 

of  two  rods  pivoted  to  the  base  and  to  the  wheel   frame  in  such  a  manner 
as  to  always  maintain   the  axis  of  the  wheel   in  the  same  horizontal  plane. 

740,744.  POLARIZED  ELECTRIC  BELL;  Frank  B.  Cook,  Chicago,  III.  App. 
filed  Dec.  18,  1902.  (Sec  page  646.) 
'740,745.  ELECTRIC  CUT  OUT;  John  Erikson,  Providence,  R.  L  App.  filed 
Mar.  5,  1902.  A  glass  plug  around  the  inner  walls  of  which  the  fuse  runs 
so  as  to  be  seen  from  the  outside;  the  fuse  is  covered  with  a  material 
which  becomes  discolored  by  the  heat  when  the  fuse  is  melted. 

740,787.  RHEOSTAT;  Joseph  C.  Vetter,  Astoria,  N.  Y.  App.  filed  Nov.  19, 
1902.  Two  cup-shaped  plates  adjustable  in  distance  from  each  other  con- 
fine between  them  a  mixture  of  granular  elastic  non-conducting  material, 
and  granular,  inelastic  conducting  material;  the  conductivity  is  changed 
by  bringing  pressure  to   bear  upon  the   mass. 

740,823.  FIRE  SIGNAL;  John  H.  Dixon,  Pittsburg,  Pa.  App.  filed  Sept. 
26,  1901.  Wires  held  under  tension  and  strung  throughout  the  pro- 
tected area,  include  fusible  joints,  the  separation  of  which  causes  a  signal 
to  be  given. 

740,831.  RHEOSTAT;  August  Eimer,  New  York,  N.  Y.  App.  filed  Dec.  3, 
1902.  The  resistance  bodies  are  located  on  a  removable  support  and  are 
surrounded  by  cooling  devices. 

740,873.  APPARATUS  FOR  TREATING  SKIN  DISEASES;  Jakob  Kjeldsen, 
Copenhagen,  Denmark.  App.  filed  Oct.  23,  1900.  An  arc  lamp  having 
metallic  electrodes  the  light  from  the  arc  being  directed  through  rock 
crystal  windows  to  form  a  linear  spectrum  with  a  surplus  of  violet  rays. 

740,912.     RAIL  BOND;  Louis  Pfingst,  Dorchester,  Mass.     .^pp.   filed  July   16, 


740,5 


Ballard,  Los  Angeles,   Cal.     App.   filed   May    14,    1900. 


I      W- 
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740,273. — Motor    Car. 

740,548.  ELECTRIC  SHOE;  John  W.  Gibbs,  New  York,  N.  Y.  App.  filed 
July  16,  1903.  The  insole  has  a  number  of  pairs  of  electrically  opposed 
disks  across  which  the  circuit  is  closed  by  the   foot. 

740,577.  TROLLEY  POLE;  Joseph  F.  Mackin,  Columbus,  Ohio.  App.  filed 
.\pril  25,  1903.  The  trolley  pole  is  made  up  of  a  system  of  levers  in  the 
sn-le  of  a  parallel  ruler,  permitting  it  to  shift  laterally  without  tipping 
the    wheel. 

740,585.  SYSTEM  OF  ELECTRICAL  CHARACTERS  AND  MEANS  FOR 
FORMING  SAME;  Dennis  J.  O'Brien,  San  Francisco,  Cal.  App.  filed 
Nov.  3,   1902.     A  lamp  used  for  signs  consisting  of  a  tube  having  end-caps 


740,428.— Spark    Gap. 


740,663. — Outlet  Box. 


1902.  A  double  bond  having  the  respective  ends  connected  together  through 
two  openings  in  the  web  of  the  rail. 

740,952.  SWIVEL  ATTACHMENT  PLUG  FOR  ELECTRICAL  CONNEC- 
TIONS; Tycho  Van  Aller,  Schenectady,  X.  Y.  App.  filed  Aug.  2.  1902. 
Details  of  an  attachment  plug  which  may  be  turned  freely  in  the  lamp 
socket  without  twisting  the  wires.  »^ 

740,973.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Albert  E.  Doman. 
Elbridge,  N.  Y.  App.  filed  May  31,  1902.  An  electro-magnetic  device 
for  automatically  directing  current  through  a  storage  battery  or  around 
it,   depending  upon  the   voltage  of  the  circuit. 
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Ohio  Electric  Light  Association. 

The  meeting  at  Columbus  last  week  of  the  Ohio  Electric  Light 
Association  demonstrated  again  the  great  value  which,  under  proper 
management,  such  territorial  associations  may  have,  not  only  for 
their  members  but  for  the  electric  lighting  industry  at  large.  At 
Columbus  the  majority  of  the  papers  and  all  of  the  discussions 
related  to  the  electric  lighting  situation  as  it  exists  in  the  territory 
covered  by  the  association,  and  thus  the  proceedings  have  a  most 
direct  value  to  all  members,  which  can  rarely  be  true  in  the  case 
of  the  programme  of  bodies  covering  the  entire  country.  The  pro- 
gramme of  papers  was  of  excellent  quality,  as  will  be  seen  from  the 
abstracts  which  we  print  elsewhere,  and  the  discussions  were  kept 
well  to  the  point,  if  exception  be  made  of  an  exhibition  of  com- 
mercial rivalry  which  consumed  a  good  part  of  the  time  of  one 
of  the  sessions.  The  practical  character  of  the  proceedings  is  indi- 
cated by  the  fact  that  half  of  the  papers  and  topical  discussions 
dealt  with  the  steam  end  of  the  central  station  plant.  Perhaps  the 
most  notable  feature  of  the  meeting  was  the  evident  uncertainty 
manifested  as  to  the  relative  value  of  direct  and  alternating  currents 
for  central  station  service.  It  is  true  that  'none  of  the  old-time 
animadversions  were  made  against  the  alternating  current;  but  it 
was  evident  that  the  direct  current  was  yet  dear  to  the  hearts  of 
many  of  the  central  station  men.  A  reading  of  the  papers  and  dis- 
cussions, however,  brings  out  very  clearly  that  the  favor  in  which 
the  latter  continues  to  be  held  is  owing  entirely  to  two  factors — 
the  storage  battery  and  the  lack  of  an  all-around  alternating-current 
elevator  motor.  If  it  can  be  demonstrated  that  a  rotary  converter 
link  between  the  alternating-current  generator  and  the  storage  bat- 
tery does  not  involve  any  uncertainty  of  operation,  and  if  a  satis- 
factory alternating-current  elevator  motor  system  is  devised,  the 
direct  vs.  alternating-current  question  in  its  present  form  would 
no  longer  harry  the  minds  of  central  station  men  and  load  down 
the  programmes  of  electric  light  meetings. 


Though  the  gas  engine  is  used  more  largely  in  Ohio  than  in  most 
States  of  the  Union,  it  was  received  with  little  favor  by  the  speakers 
who  touched  upon  its  use  for  central  station  purposes.  Here  again 
it  would  appear  that  the  objections  were  not  to  the  gas  engine  per  se, 
but  to  specific  machines  in  the  knowledge  of  the  critics,  which  had 
not  operated  satisfactorily.  Practical  men  are  prone  to  make  sweep- 
ing criticisms  based  only  on  their  individual  experience,  which  ex- 
perience may  be  far  from  sufficient  to  justify  a  general  indictment; 
and  presiding  officers  at  meetings  such  as  that  at  Columbus  would 
perform  a  particular  service  if  in  such  cases  they  were  to  draw  out 
the  specific  experience  on  which  a  criticism  was  based  or  a  statement 
of  the  conditions  thought  to  sufficiently  justify  it.  The  importance 
of  the  gas  engine  situation  in  view  of  recent  developments  is  such 
that  it  merits  the  most  careful  attention  of  central  men,  who  should 
not  be  misled  by  sweeping  condemnations  based  perhaps  upon  lim- 
ited experience  or  with  w-hat  in  a  few  years  may  be  obsolete  types. 
As  was  natural,  considerable  interest  was  shown  in  the  subject  of 
the  steam  turbine,  and  in  the  discussion  it  w'as  brought  out  that  at 
present  direct-current  turbo-generators  are  limited  to  a  capacity 
of  500  kw  owing  to  the  commutator,  which  even  in  the  size  men- 
tioned assumes  ungainly  dimensions  as  compared  with  the  other 
parts  of  the  unit.  At  this  meeting  also  the  first  public  announcement 
was  made  of  a  new  type  of  arc  lamp  being  developed  at  Schenectady, 
concerning   which    there   have   been    rumors   afloat   during   the  past 
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year  or  more.  It  appears  that  in  this  lamp  one  electrode  is  of 
copper,  and  tlie  other  is  composed  of  a  metallic  substance  described 
as  magnetite.  It  was  stated  that  this  lamp  will  give  at  300  watts 
the  same  (|iuiiitity  of  light  as  the  ordinary  carbon  arc  at  450  watts, 
and  the  same  statement  was  made  with  respect  to  the  Uremer  arc 
lamp  employing  composite  electrodes.  With  two  such  promising 
inventions  in  process  of  development,  the  future  of  the  arc  light  is 
considerably  brightened. 


Harnessing  the  Hudson. 

The  great  Spier  Falls  power  development  described  elsewhere  in 
our  colunms  is  a  fine  example  of  the  modern  ide.i  in  power  trans- 
mission. The  stimulus  of  dear  fuel  has  produced  a  remarkable  revo- 
lution in  the  industry,  and  the  public  has  come  to  realize  that  a 
great  hydraulic  power  is  a  very  stable  and  valuable  asset  when  it 
is  within  electrical  reach  of  a  market.  With  this  very  consciousness 
has  come  willingness  to  consider  such  a  plant  a  conservative  and 
permanent  investment,  and  to  establish  it  on  a  sound  and  econom- 
ical basis.  The  power  at  Spier  Falls  has  been  known  of  course  for 
many  years,  and  as  in  many  other  cases,  has  waited  in  vain  for 
industries  commensurate  with  its  importance  to  gather  around  it. 
But  other  influences  than  cheap  power  alone  act  in  determining  the 
location  of  industrial  centers,  and  it  is  only  since  the  success  of 
electric  power  transmission  that  cheap  power  and  other  manufac- 
turing advantages  can  be  made  coincident.  It  is  particularly  inter- 
esting to  note  that  the  demand  for  power  from  the  Spier  Falls  plant 
has  been  so  keen  that  it  has  become  necessary  to  put  into  action  at 
once  6,500  kw  in  generators  working  in  a  temporary  wooden  power 
house  and  at  partial  head  on  the  wheels  to  save  the  time  which  will 
be  required  for  the  completion  of  the  permanent  works.  There  could 
be  no  better  augury  of  financial  success.  The  distribution  from 
the  finished  plant,  as  will  be  seen  from  the  general  location,  will  be 
not  a  single  line  to  a  single  market,  but  a  radiating  system  of  lines 
delivering  large  "blocks"  of  power  in  half-a-dozen  different  places. 


The  transmission  lines  have  some  interest  to  the  engineer  as  an 
expression  of  sound  conservative  opinion  on  line  construction.    They 
are  all  of  hard-drawn  copper  varying  in  size  from  No.  000  to  No.  0, 
carried    on    porcelain    insulators.     These    insulators    are    of    rather 
moderate  size  and  have   to  withstand  a  puncturing  test  of  80,000 
volts  for  five  minutes,  and  that  after  the  insulator  has  been  soaked 
24  hours  in  water.     There  is,  therefore,  a  nominal  factor  of  safety 
of  2.66  in  insulation  strength.     The  pole   line  itself  is   mainly  of 
35-ft.   poles,  24  in.    in   circumference   at   the  tops   and   set   sVi    ft. 
deep.     The  cross  arms  are  extra  heavy,  bolted  and  braced  on  the 
poles,   and  the   wires   in   the  three-phase   transmission    circuit    are 
spaced  three  feet  apart.    The  poles  are  spaced  down  to  100  ft.  and 
even  closer  on  curves,  and  the  whole  construction  is  of  the  most 
substantial  character.     Just  at  the  present  time   when  all  sorts  of 
innovations  in  pole   line  practice  are  being  tried,  it  is   instructive 
to  see  this  large  installation,  supplying  vital  power  for  a  group  of 
large  enterprises,  constructed  along  methods  so  conservative.    There 
is  no  doubt  that  in  dealing  with  insulation  for  very  high  voltages 
such  as   will   be  largely   used  in   the  future,   some  new  ideas  will 
find  place,  but  is   still   far  too  early  to   speak  with   confidence  of 
the   innovations   which  have   so   far  been   tried.     Long   spans   and 
insulators    the   size   of    wash    tubs    may    be   standard    practice   ten 
years  from  now,  but  it  is  a  good  thing  to  remember  that  they  are 
now  on  trial,  and  that  it  takes  more  than  one  season  to  try  out 
anj-thing  connected   with  transmission   work,   assuming  it  to  have 
any  elements  of  success. 


has  gone  by  in  which  a  water  power  is  developed,  distribution 
rights  obtained  in  the  market,  and  the  product  peddled  out  to  small 
consumers.  The  towns  and  cities  which  generally  must  serve  as 
the  market  arc  usually  well  supplied  with  electric  distribution 
.systems,  and  the  modern  transmission  project  must  do  a  wholc- 
.sale  as  well  as  a  retail  business,  dealing  directly  with  a  few  large 
customers,  some  of  them  retailers  of  power  and  light.  In  the  case 
before  us  the  energy  all  goes  to  a  relatively  small  number  of  patrons, 
some  of  llicm  direct  users  like  the  General  lilictric  Company  and 
the  Schenectady  Street  Railway,  others  distributors  like  the  lighting 
companies  in  Troy  and  Albany.  As  electrical  transmission  lines 
get  longer  and  cover  more  and  more  territory,  it  becomes  progres- 
sively more  difficult  fur  one  company  to  look  after  the  full  details 
of  the  transmission  and  to  attend  to  the  numberless  small  distrib- 
uting .systems  requisite  to  supply  the  territory.  These  can  best  be 
handled  by  local  interests  buying  their  energy  at  wholesale  rates 
of  the  great  producers.  Working  in  this  way  it  is  sometimes  pos- 
sible to  sell  the  whole  product  of  a  large  hydraulic  development  as 
yet  uncompleted  for  future  delivery  to  a  single  customer  on  a  long- 
time contract.  This  is  often  very  advantageous  to  both  parties, 
since  the  generating  company  can  reckon  at  once  upon  a  good  and 
safe  return  upon  its  investment,  and  the  distributing  company  can 
obtain  its  stock  cheaper  than  it  can  manufacture  it.  It  is  a  natural 
change  in  business  methods  brought  about  by  the  growth  in  the 
electrical  distribution  business,  and  we  think  that  more  and  more 
in  the  future  long  and  important  transmissions  will  be  undertaken 
upon  this  basis.  The  East,  save  in  a  few  localities,  has  been  back- 
ward in  the  utilization  of  the  larger  water  powers,  and  we  trust 
that  the  example  set  in  the  great  plant  before  us  will  be  followed 
elsewhere. 


One   of    the    most    significant    things    about    the    Hudson    River 
system  is  the  nature  of  the  load  which  is  to  be  carried.     The  day 


Wireless  Telegraphy. 

The   wireless    telegraph    has    for    a    year   or    more    entered    into 
strong  competition  with  the  storage  battery  as  a  source  of  inventive 
inspiration,  as  indicated  by  the  record  of  the  United  States  Patent 
Office.    Almost  every  week  one  or  more  patents  on  this  subject  are 
issued,  usually  on  details,  but  sufficiently  often  on  systems  to  make 
already  a  formidable  list  of  the  latter.    During  the  past  year  one  of 
the  most  prolific  of  inventors  in  this  line  as  gauged  by  the  number 
of  patents  granted  in  his  name,  has  been  Mr.  John  Stone  Stone,  of 
Boston,  and  elsewhere  we  print  an  account  from  the  pen  of  Dr. 
Louis  Duncan  of  the  fundemcntal  principles  of  the  Stone  wireless 
telegraph  system.    As  will  be  seen,  the  main  feature  of  Mr.  Stone's 
system  is  a  sifting  device  between  the  Hertzian  wave  generator  and 
the  transmitting  antennae  on  the  one  hand,  and  between  the. receiv- 
ing antennae  and  the  receiving  circuit  on  the  other  hand,  whereby 
all  waves  generated  except  those  of  a  desired  frequency  are  sup- 
pressed at  the  sending  station,  and  at  the  receiving  station  only  waves 
of  a  desired  frequency  are  permitted  to  pass  to  the  receiver.     In  this 
latter  respect  there  is  a  strong  likeness  in  principle  to  the  Pupin 
multiplex  telegraph   system,  in   which  tuned   circuits  are  employed 
in  a  similar  manner  to  the  end  that  a  multifrequency  current  charged 
with  a  number  of  messages  may  be  enabled  to  deliver  each  message 
at  the  station  tuned  to  the  frequency  at  which  it  was  transmitted, 
and   at   this   station   only.     The   article   of   Dr.    Duncan   does   not 
mention  an  interesting  feature  of  the  Stone  system  which  has  been 
the  subject  of  a  number  of  patents.    This  consists  in  the  use  of  two 
transmitting  antennae,  each  sending  out  waves  of  a  definite  but  dif- 
ferent frequency,  and  two  receiving  antennas  connected  with  the  same 
number  of  sifting  circuits.  Signals  are  simultaneously  transmitted  in 
two  frequencies.  The  receiver  is  controlled  by  a  relay  in  connection 
with  the  two  sifting   circuits   in   such   a   manner   that   it  only  acts 
when  both  circuits  are  simultaneously  receiving  the  two  frequencies 
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sent  from  the  receiving  station.  It  may  be  added  that  a  similar 
"Yale  lock"  system  of  selective  wireless  telegraphy  is  also  the 
subject  of  patents  issued  to  Mr.  Nikola  Tesla. 


The  Mechanism  of  Electrical  Energy  Transfer. 

Elsewhere  we  print  an  elegant  generalization  by  Dr.  Kennelly  on 
the  mechanism  of  electric  power  transmission,  that  term  including 
Hertzian  as  well  as  alternating  and  direct-current  transmission. 
In  the  minds  of  most  people  there  is  a  wide  distinction  between 
simple  direct-current  phenomena  and  those  of  alternating  currents, 
owing  to  the  complexity  of  the  latter  due  to  inductive  and  capacity 
effects ;  while  Hertzian  wave  phenomena  as  ordinarily  explained 
introduce  a  distinct  and  abstract  order  of  ideas  having  few  or  no 
points  of  contact  with  those  employed  in  the  usual  treatment  of 
direct  and  alternating  currents.  Though  less  familiar,  the  funda- 
mental principles  of  Hertzian  wave  propagation  are  by  far  the 
simplest  as  compared  with  those  of  alternating  and  direct  currents, 
and  Dr.  Kennelly  first  takes  up  the  former  for  consideration,  fol- 
lowing with  alternating  currents,  of  which  direct  currents  are  treated 
as  a  special  case.  An  admirable  feature  of  the  article  consists  in 
the  employment  of  numerical  examples  to  illustrate  the  direct  appli- 
cation of  the  principles  deduced.  Aside  from  the  test  this  affords 
of  the  correctness  of  deductions,  the  method  is  of  immense  value 
when  a  new  order  of  ideas  is  treated,  for  it  offers  the  mind  a  means 
of  passage  from  the  abstract  with  its  pitfalls  for  all  but  the  elect 
to  the  firm  ground  of  the  concrete. 


The  Permanence  of  Resistance  Standards. 

This  year's  report  of  the  Committee  of  the  British  Association  for 
the  Advancement  of  Science,  on  Standards  for  Electrical  Measure- 
ments, has  recently  been  published,  and  contains  a  number  of  inter- 
esting statements.  A  number  of  standard  resistance  coils  have 
been  under  the  observation  of  the  committee  during  many  years. 
Some  of  the  measurements  extend  as  far  back  as  1864.  It  seems 
that  since  1888  some  of  the  standard  platinum-silver  resistance  coils 
have  changed  slightly  in  value.  Others  do  not  appear  to  have 
changed  appreciably.  Out  of  ten  standard  coils  reported  upon,  the 
maximum  change  in  fifteen  years  has  been  an  increase  of  one-tenth 
of  one  per  cent.,  and  the  average  change  has  been  an  increase  of 
about  one-sixtieth  of  one  per  cent.,  half  of  the  coils  only  having 
shown  any  change.  Individual  measurements  show  both  small 
increases  and  small  decreases,  the  decreases  being  only  about  half 
as  frequent  as  the  increases.  The  general  average  tendency  is  to  a 
slight  increase.  It  seems  safe  to  say,  therefore,  that  while,  for  most 
practical  purposes,  a  platinum-silver  standard  resistance  coil  has 
constant  resistance,  yet  where  the  greatest  attainable  accuracy  is 
required,  a  platinum-silver  standard  coil  may  not  have  an  entirely 
constant  resistance.  According  to  the  results  reported  for  the  tem- 
perature coefficients  of  the  same  coils,  their  temperature-coefficients 
of  resistance  differ  appreciably  in  some  cases  from  those  observed 
in  1888.  The  greatest  change  is  about  ten  per  cent.  Nevertheless, 
the  mean  temperature  coefficient  of  all  coils  is  practically  the  same 
in  1903  as  in  1888,  and  is  0.028  per  cent.,  or  approximately  one- 
fortieth  of  one  per  cent,  per  degree  Centigrade. 


The  Board  of  Trade  standard  international  ohm  is  stated  to  be 
smaller  than  the  accepted  British  National  Physical  Laboratory 
standard  international  ohm  by  about  the  seventieth  part  of  one  per 
cent.  The  mercury  tubes  of  the  British  National  Physical  Lab- 
oratory constructed  to  represent  the  international  ohm  agree  with 
those  constructed  at  the  German  Reichsanstalt  to  about  one-seven- 
•hundredth  part  of  one  per  cent.  Comparisons  between  measurements 
of  various  coils  made  at  the  Reichsanstalt  and  at  the  British  National 
Laboratory  agree  to  about  one-hundredth  of  one  per  cent.     Such 


comparisons  are  as  much  tests  of  thermometers  as  of  resistance,  since 
a  small  difference  of  temperature  between  the  coil  and  the  thermom- 
eter may  give  rise  to  errors  of  the  magnitude  here  considered.  It  thus 
appears  that  the  standard  of  the  international  ohm  kept  at  the  London 
Board  of  Trade  Laboratory,  at  the  British  National  Physical  Labora- 
tory and  at  the  Reichsanstalt  are  all  within  one-sixtieth  of  one  per 
cent.  This  is  about  the  degree  of  certainty  which  seems  to  prevail  in 
the  scientific  world  at  the  present  time  concerning  standards  of 
electrical  resistance.  If  a  resistance  coil  be  sent  to  these  various 
laboratories  to  be  measured,  the  three  reports  may  seemingly  be 
depended  upon  to  agree  within  one-sixtieth  of  one  per  cent.,  and 
often  within  one-hundredth  of  one  per  cent.  This  degree  of  ac- 
curacy is  far  greater  than  existed  only  a  few  years  ago. 


The  definition  of  the  concrete  standard  international  ohm  as  agreed 
upon  by  the  International  Electrical  Congress  of  Chicago  in  1893, 
was  the  resistance  of  106.3  cm.  of  mercury  weighing  14.4521  grammes 
at  0°  C.  This  means  a  column  of  mercury  one  square  mm.  in  cross- 
section.  According  to  the  report,  this  column  is  slightly  too  long 
to  represent  the  ohm,  and  should  be  reduced  to  106.291  cm.,  so 
that  the  existing  concrete  international  ohm  is  about  one-hundredth 
of  one  per  cent,  bigger  than  the  true  ohm  of  physical  theory.  If 
this  is  the  case  the  Chicago  congress  overshot  the  mark.  The  orig- 
inal B.A.  ohm  represented  104.8  cm.  of  sq.  mm.  mercury  column. 
Then  the  Paris  1884  congress  advanced  the  length  to  106  cm.  as  a 
round  number,  and  the  Chicago  congress  went  as  far  as  106.3  cm., 
although  many  experimentalists  reported  results  lower,  and  some  as 
low  as  106.2  cm.  According  to  the  present  report,  the  correct  length 
should  be  106.291  cm.  Except  for  measurements  of  great  accuracy, 
it  is  evident  that  we  may  all  feel  well  contented  with  the  inter- 
national ohm  of  the  Chicago  congress.  The  report  also  considers  the 
resistance  of  a  metre-gramme  of  copper  at  60°  P.,  or  15.55°  C.  In 
i860  Matthiessen  published  a  value  for  the  resistivity  of  the  purest 
copper  he  could  get,  which  corresponds  to  0.150  international  ohm. 
Modern  electrolytic  copper  is  stated  to  range  between  0.1475  ohm 
and  0.1492  ohm.  Taking  a  mean  of  0.1485  ohm,  it  transpires  that 
modern  good  commercial  copper  has  one  per  cent,  higher  conductivity 
than  Matthiessen  was  able  to  secure  in  i860,  or  has  a  conductivity 
of  loi  per  cent,  of  Matthiessen's  standard.  There  is,  in  fact,  no 
difficulty  in  securing  99  per  cent,  of  Matthiessen  standard  conductivity 
in  ordinary  good  samples  of  commercial  copper  wire.  The  report 
incidentally  accepts  the  density  of  copper  as  8.91. 


If  the  standard  international  volt  were  in  as  satisfactory  a  con- 
dition of  accuracy  as  the  international  ohm,  we  should  be  very  much 
better  off  than  we  are.  We  have  recently  pointed  out  in  these 
columns  that  the  concrete  standard  of  e.m.f.  as  defined  by  the  In- 
ternational Electrical  Congress  of  Chicago,  in  terms  of  the  Clark 
cell,  is  uncertain  to  the  extent  of  about  the  one-fourteenth  of  one 
per  cent.  Consequently,  attention  to  this  standard  in  the  near  future 
is  more  necessary  than  to  the  standard  ohm.  With  the  international 
ohm  comfortably  settled  to  about  one-hundredth  of  one  per  cent., 
research  should  next  be  directed  to  correcting  and  establishing  the 
concrete  value  of  the  volt.  An  error  of  one-fourteenth  of  one  per 
cent,  is  almost  an  error  of  practical  importance  in  electric  lighting 
and  its  technical  work.  The  international  ampere  was  defined  by 
the  International  Electrical  Congress  of  Chicago  by  its  electrolytic 
effect  in  a  standard  bath  of  silver  nitrate  solution,  i.  e.,  in  a  silver 
coulombmeter.  This  value  is  likewise  subject  to  a  small  range  of 
uncertainty,  and  it  is  probable  that  if  the  volt  could  be  reproduced 
at  will  from  a  concrete  standard  to  an  accuracy  of  one-sixtieth  of 
one  per  cent.,  it  would  be  better  to  reproduce  the  concrete  standard 
ampere  indirectly  by  reference  to  the  volt  and  the  ohm,  instead  of 
directly  by  electrol)rtic  effect. 
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AiiiuKil   Rt-poii  of  the  Western   Union  System. 


The  aiiiiu.'il  rcpurt  of  tlic  Western  Union  Telegraph  Company, 
piililislifil  last  week,  is  an  enciniraKing  docnnicnt  anil  l)cars  iml 
the  sliowing  niailc  by  tlio  previous  (|uartcrly  report.  The  net  earn- 
ings for  the  year  were  $9J3,i4J  greater  than  those  of  the  previous 
year.  The  surphis  of  the  company  on  June  30,  including  the  sur- 
plus earnings  of  the  year  just  ii.isscd,  was  $13,01^,7^5. 

The  increase  of  $1,094, syz  in  the  revenue  of  the  company  repre- 
sented an  increase  of  $321,760  from  the  transmission  of  regular 
messages  and  an  increase  of  $282,774  from  leased  wires,  the  balance 
coming  Irom  sundry  other  sources.  The  earnings  and  disburse- 
ments as  comi>ared  with  the  previous  year  were  as  follows: 

1903.  1 90  J. 

Kcvdiiirs      $i9, 167,686.80  $j8,i>73,09S.I() 

1l.x|)cii»c»     3<p,9SJ,ais.o7  30,780,766.21 

Net     rrveiuic     $8,214,471.7*3  $7,392,338.89 

Interest   on   bonds    1,077,700.00  992.580.35 

Protin      $5.U6,77'-73  $6, ;;99, 748.54 

.Appropriated    for    dividends    4,868,050.00  4,868,031.25 

Surplus $2,268,721.73  $1,431,717.29 

The  expenses  in  detail  were:  Operating  and  general  expenses, 
including  taxes,  $15,553,337.31;  rentals  of  leased  lines,  $1,567,705-98; 
maintenance  and  reconstruction  of  lines,  $3,431,822.21 ;  equipment 
ot  otlices  and  wires,  $400,349.57;  total  expenses,  $20,953,215.07. 

During  the  year  the  company  transmitted  69,790,866  messages,  an 
increase  of  415,983  over  the  previous  year,  these  figures  not  in- 
cluding the  eciuivalent  of  about  10,000,000  messages  sent  over  leased 
wires.  There  were  added  to  the  company's  system  402  miles  of 
poles  and  59,228  miles  of  wires,  of  which  47,000  miles  were  of 
copper.  In  the  number  of  offices  there  was  a  decrease  of  447  from 
23,567  in  1902  to  23,120  in  1903.  This  may  reflect  the  closing  of 
certain  oflices  along  the  lines  of  the  Pennsylvania  Railroad.  On 
June  30  the  company  was  operating  196,517  miles  of  poles  and 
cables. 

The  company's  new  railroad  business  secured  during  the  year 
consisted  of  contracts  covering  3,840  miles  of  railroad,  including 
the  St.  Louis  Southwestern  Railway  Company,  East  Carolina  Rail- 
way Company,  Manitou  &  Pike's  Peak  Railway  Company,  Boston 
&  Maine  Railroad  Company,  Nevada  Central  Railroad  Company, 
Manhattan  Railway  Company  and  a  number  of  divisions  of  the 
Brooklyn  Rapid  Transit  system. 

President  Clowry  says,  in  his  report:  "Since  my  last  report  the 
reorganization  of  the  service  has  been  completed.  The  system  of 
thorough  inspection,  including  our  Atlantic  and  Cuba  cable  ter- 
minals, has  been  continued,  and  a  further  reduction  of  expenses 
has  been  effected,  bringing  the  total  up  to  $612,000  per  annum." 

The  general  balance  sheet  as  of  June  30  last  is  as  follows : 

ASSETS. 
Telegraph  lines,  stocks  owned  of  leased  telegraph  companies    • 

that    are    merged    in    Western    Union    Company's    system, 

franchises,    patents,    etc $112,073,906.15 

Stocks  and  bonds  of  leased  telegraph  companies  received  in 

exchange   for  collateral   trust   bonds 8,504,000.00 

Stocks  of  not  leased  telegraph  companies,  and  other  securities  11,459,415.96 

Real    estate    4.765,130.54 

Supplies  and  material   in  supply  departments    498,010.76 

Sundry   accounts   receivable,  etc 2,156,265.12 

Cash    in    treasury    and    in    hands   of   agents    (since    remitted 

to     treasury)      2,678,015.73 

$142,134,744.26 
LIABILITIES. 

Capital     stock     $97,370,000.00 

Funded    debt     24,504,000.00 

Gold  and  Stock  Telegraph  Company  for  stocks  of  other  com- 
panies held  through  lease  of  that  company  until  1981    ....  1,946,592.00 
Sundry   accounts   payable,   etc.    (including   dividend  July  15, 

1903)      3.696,243-68 

Surplus  of  income  prior  to  Oct.  i,  1881,  appropriated  for 
construction  and  acquisition  of  telegraph  lines  and  prop- 
erty (in  excess  of  the  $15,526,590  capital  stock  distrib- 
uted in   1 88 1   on  account  of  such  appropriations  of  income 

during  the    15   years   preceding)    1,598,184.03 

Surplus  of  income  subsequent  to  Oct.  i,  1881,  ($12,389,- 
964.64)  plus  the  proportion  of  surplus  of  income  prior 
to  Oct.  I,  1881,  ($629,759.91)  that  wis  not  appropriated 
as    above     13,019,724.55 

$142,134,744.26 


Tlir      fi  illl  IW  MIL'      t.'iliK 


Mllr«   III    [ii'ir    .ttl'l 
Miln    ot    witr 
(  Kfu m      .  . 
MmvaKr* 

Kccripla      .... 
lixprnici     


k'ucs    siiinc 

intrrestmg 

statistic!!: 

,    , 

1M90. 

iHBu. 

1H67. 

iv'..5'/ 

183,917 

85.645 

96,270 

'  .11X9,21  J 

678.997 

233.SJ4 

85,291 

J3.iao 

19.382 

9.077 

2.565 

'69,790,866 

55,878,762 

29.215.509 

5,879.282 

$29,167,687 

»2J,387,02» 

$12,782,894 

$6,568,925 

:io,u.<l}.2iS 

■  5.074.304 

6,948.957 

3,944.006 

Net    revenue     $8,214,472       $7>3l>.72S  *^,".l.l.■i.l/        < -.!•- i.'<i'< 

Av.    loll    |ier    iiieiMKC    ....  31.4  32.4  38.5      

Av.  colt   10  Co.  per  mrii«iiRr  25.6  22.7  25.4      

*  Not  includinft  mnsjiKrii  wnt  over  Icoted  wirc(  or  under  railroad  contract!. 

Of   the  new    circuits  47,000  miles   of    wire    were  of   copper   and 
$3,351,645  was  spent   during   the  year  on   construction. 


Enormous  Expenditures  for  Chicago  Traction. 

The  extension  ordinance  for  the  Chicago  City  Railway  Company 
has  been  completed  and  is  in  the  hands  of  the  local  transportation 
committee.  It  is  accompanied  by  two  reports,  one  from  the  engi- 
neers of  the  street  railway  company  and  one  from  the  city's  experts, 
showing  that  from  $15,000,000  to  $17,000,000  should  be  expended  in 
the  rehabilitation  of  the  traction  system.  In  estimating  the  amount 
needed  for  the  improvement  of  the  Chicago  city  lines  the  city 
experts  have  placed  the  figure  6  per  cent,  lower  than  the  company's 
estimate,  it  being  the  purpose  of  the  company,  it  is  claimed,  to  beg 
out  of  high  compensation  with  the  plea  of  great  outlay  for  improve- 
ments. 

The  measure  provides  for  the  following:  Joint  use  of  tracks  with 
the  Union  Traction  Company  wherever  possible  and  exchange  of 
transfers  with  that  company's  substitution  of  the  underground 
trolley  for  the  present  cable  system ;  immediate  renovation  of  road- 
bed, plant  and  equipment,  and  maintenance  of  the  lines  in  a  first- 
class  modern  condition ;  removal  of  all  dead  tracks  not  used  by  the 
company  and  not  required  by  public  interest ;  use  of  the  grooved 
rail  in  streets  paved  with  granite,  asphalt,  brick  or  wooden  blocks ; 
use  of  cars  with  center  aisles  and  without  footboards  entire  length 
of  sides;  sprinkling  streets  for  their  entire  width  and  the  sweeping 
of  them  if  possible  by  car  sweepers  and  sprinklers,  and  the  removal 
of  garbage  and  refuse  by  street  cars  if  possible;  use  of  poles  by  the 
city  for  stringing  wires;  making  of  detailed  annual  reports  by  the 
company ;  whatever  value  may  be  conceded  to  the  nincty-nine-year 
claims  shall  be  determined  in  the  adjustment  of  compensation  and  a 
waiver  considered  as  part  of  this. 

The  extension  ordinance  has  been  accepted  by  the  Chicago  City 
Railway  Company,  it  is  said,  in  every  feature  except  compensation. 
No  amount  is  specified  by  the  clause  dealing  with  this.  This  will 
be  the  obstacle  in  the  measure.  The  company  insists  that  3  per  cent, 
is  high  enough,  while  the  aldermen  declare  such  an  amount  to  be 
ridiculous,  and  hold  out  for  20.  The  grant  is  for  twenty  years.  At 
the  expiration  of  that  time  the  city  may  acquire  the  property  by  pur- 
chase, may  let  another  company  take  it,  or  may  renew  the  grant. 

It  is  expected  that  the  Union  Traction  interests  will  oppose  a  sep^ 
urate  settlement  with  the  Chicago  City  Railway  Company  because 
an  extension  ordinance  once  having  been  granted  the  latter,  that 
hereinafter  granted  to  the  Union  Traction  Company  will  have  to 
be  similar  and  the  former  company  is  in  position  to  give  much 
better  terms  to  the  city.  If  the  compensation  can  be  adjusted  to  the 
satisfaction  of  both  city  and  company,  it  is  probable  that  the  south 
side  extensions  will  be  granted  as  one  of  the  first  acts  in  franchise 
legislation  this  fall. 

Six  applications  for  six  different  permits  have  been  made  by 
General  Manager  Roach,  of  the  Union  Traction  Company,  on  behalf 
of  the  receivers,  to  the  Commissioner  of  Public  Works.  Speedy 
litigation  to  define  the  scope  of  the  ninety-nine-year  act  may  be  the 
result  of  the  applications  depending  entirely  on  the  answer  the  city 
makes  to  the  request.  If  it  gives  consent  absolutely  or  with  such 
limitations  as  the  authorities  deem  safe,  that  will  be  the  end  of  the 
matter.  If  the  application  is  refused  then  an  application  to  Judge 
Grosscup  for  instructions  based  on  rights  claimed  under  the  ninety- 
nine-year  act  w-ill  follow,  and  out  of  the  orders  he  may  issue  will 
come  the  test  of  the  act. 

Judge  Grosscup  has  made  permanent  his  injunction  of  August 
15  prohibiting  the  attorneys  for  the  minority  stockholders  objecting 
to  the  plan  of  reorganization  of  the  Union  Traction  and  its  underly- 
ing companies  from  attempting  to  interfere  with  that  reorganization. 
This  will  permit  the  minority  to  perfect  an  appeal  for  the  October 
term  of  the  United  States  Court  of  Appeals. 


October  24,  1903. 


ELECTRICAL    WORLD     and    ENGINEER. 


669 


Transmission  of  Hudson  River  Power. — I. 


ENERGY  from  tlie  Hudson  River  is  to  displace  more  than  40,000 
hp  of  steam  apparatus  in  the  triangular  territory  between 
Albany,  Schenectady  and  Glens  Falls,  N.  Y.  The  extent  of 
this  territory  in  a  direct  line  between  Albany  and  Glens  Falls  is 
about  45  miles,  and  the  cities  of  Albany  and  Schenectady  are  15 
miles  apart.  Within  the  area  named  are  Troy,  Albany,  Schenectady, 
Cohoes,  Lansingburg,  15allston  Spa,  Saratoga,  Fort  Edward,  Sandy 
Hill  and  Glens  Falls,  with  an  aggregate  population  of  300,000. 

This  water  power  is  to  be  transmitted  from  two  generating  sta- 
tions owned  by  the  Hudson  River  Water  Power  Company,  one 
located  at  Spier  Falls  and  the  other  at  Mechanicsville.  From  these 
generating  plants  a  network  a  transmission  lines  extends  to  all  the 
cities  and  towns  above  named,  and  also  to  a  number  of  electric 
railway  sub-stations  scattered  over  the  territory.  A  part  of  the 
energy  developed  at  these  two  water  power  plants  goes  to  sub- 
stations owned  by  the  company  at  Glens  Falls,  Saratoga  and  Ballston 
Spa,  where  the  local  systems  of  electrical  supply  are  also  in  the 
hands  of  the  company.  Besides  the  energy  required  for  these 
systems  the  Hudson  River  Water  Power  Company  has  contracts 
with  the  following  companies  for  the  delivery  of  the  amounts  of 
power  named,  as  soon  as  the  water  power  plants  can  deliver  it,  or 
by  fixed  dates :  General  Electric  Company,  10,000  hp ;  United 
Traction  Company,  of  Albany,  6,000  hp;  Hudson  Valley  Railway 
Company,  2,000  hp ;  Municipal  Gas  Company,  Albany,  8,000  hp ; 
Troy  Lighting  Company,  8,000  hp;  Glens  Falls  Portland  Cement 
Company,  1,000  hp. 

These  contracts,  it  will  be  noted,  aggregate  35,000  hp,  without 
taking  any  account  of  the  regular  lighting  and  motor  loads  in  Glens 
Falls,  Saratoga  and  Ballston  Spa,  where  the  company  is  now  oper- 
ating the  electrical  supply  systems.  Besides  all  the  above,  appli- 
cations are  on  file  for  more  than  6,000  hp  for  use  in  Saratoga,  Glens 
Falls,  Ballston  Spa,  Sandy  Hill  and  Fort  Edward. 

In  order  to  carry  the  total  of  the  loads  just  named,  the  new  power 
plant  at  Spier  Falls  and  the  remodeled  plant  at  Mechanicsville  are 
being  pushed  to  completion  as  fast  as  possible.  The  Electrical 
World  and  Engineer  of  June  27,  1903,  gave  some  account  of  the 
water  power  development  at  Spier  Falls,  and  of  the  great  dam  and 
power  house  going  up  there.  As  then  noted,  the  capacity  of  the  ten 
main  generators  at  Spier  Falls  will  be  24,000  kw,  or  32,000  hp  at 


Since  the  former  matter  was  written  on  the  plant  at  Spier  Falls 
work  on  the  dam  and  the  foundations  of  the  power  house  has  gone 
rapidly  forward,  so  that  the  two  2,ooo-kw  and  one  of  the  2,500-kw 
generators  are  in  operation,  though  the  full  head  of  80  ft.  of  water 
is  not  )'et  available  for  their  wheels.     At  the  present  time  a  portion 


FIG.   2.-r-DAM    AT   SPIER   FALLS. 

of  the  overflow  section  of  the  dam  has  been  left  a  few  feet  below  its 
final  level,  pending  the  completion  of  the  river  section,  and  the  head 
of  water  at  the  wheels  is  about  60  instead  of  80  ft.,  the  final  figure. 
In  spite  of  this  reduced  head  the  generators  are  carrying  their  loads 
in  a  satisfactory  way,  because  of  the  large  capacities  of  their  wheels. 
The  foundation  of  the  power  house  as  well  as  its  floor  is  entirely 


Fig.   I. — Foundations  of  Power  House  at  Spier  Falls. 


normal  rating.  In  the  Mechanicsville  plant  the  normal  generator 
capacity  for  the  seven  units  is  7,000  hp,  giving  thus  a  normal  rating 
of  39,000  hp  for  the  two  water-driven  stations.  Both  plants  when 
completed  will  have  water  wheels  with  materially  larger  capacities 
than  the'  generators  to  which  they  are  connected,  so  that  the  gen- 
erators can  be  overloaded  to  some  extent  when  desirable. 


concrete  masonry  above  the  natural  rock  of  the  river  bed  and  bank. 
This  foundation  and  the  floor  of  the  power  house  have  been  com- 
pleted, so  that  it  is  possible  to  erect  and  operate  the  generators, 
though  the  remainder  of  the  power  house  is  lacking,  and  so  urgent 
is  the  demand  for  power  that  this  has  already  been  done  as  above 
noted.    To  protect  the  generators,  transformers  and  other  apparatus 
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a  tcinpurary  wuuiK-n  buiMiMK  lias  lict-ii  erected  pcnclittg  ihe  com- 
plcliiin  of  the  brii-lv  piiwcr  lioiise. 

'I'liis  pt)Wfr  lioiiM-  wlicn  ftiiLslicd  will  be  70  ft.  10  in.  x  jgj  ft.  inside, 
save  that  a  space  38  ft.  x  34  ft.  is  omitted  at  one  corner.  A  space 
e.xtcndinK  across  tlir  t-ntire  width  of  tiic  buildinK  and  40  ft.  in  thr 
diroiiion  of  its  IciiKlh  is  devoted  to  the  traiislornicrs  and  the  high 
and  low-tension  switchboards.  The  rrinaindcr  of  the  power  house 
is  divided  into  two  parts  in  the  direction  of  its  lenKth  by  a  water- 
tight brick  partition  that  gives  the  wheel  room  a  width  of  34  and 
the  Kcncrator  room  a  width  of  35  ft.  Along  the  outside  wall  of  the 
wheel  room  ten  steel  penstocks  each  t-'  fl.  in  diameter  enter  from 
the  canal.  Kach  of  eight  of  these  penstocks  supplies  water  to  one 
pair  of  horizontal  turbine  wheels  that  discharge  through  a  single 
draft  tube,  and  arc  direct-connected  to  a  2.soo-kw  generator.  Each 
of  the  other  two  penstocks  supplies  one  pair  of  wheels  that  is  direct- 
connected  to  a  j,ooo-kw  generator  and  also  a  wheel  connected  to  a 
200-kw  exciter.  Each  of  the  pairs  of  wheels  is  regulated  by  a 
Lombard  governor.  The  2,500-kw  generators  operate  at  240  r.p.m.. 
40  cycles,  ihree-phasc  and  2,000  volts.  The  2,000-kw  generators 
have  a  speed  of  300  r.p.m.  and  al<o  lievelop  40-cycle,  three-phase, 
2,000-volt  current. 

That  section  of  the  power  station  containing  the  transformers  and 
switchboarils  adjoins  the  dam  and  has  a  basement  underneath  the 
main  floor.  This  basement  with  the  dam  for  one  of  its  side  walls 
and  its  floor,  roof  and  other  sides  formed  of  concrete  masonry,  con- 
tains a  central  air  chamber  where  a  pressure  of  ^  ounce  per  sq.  in. 
is  maintained  by  blowers  in  order  to  force  air  through  the  trans- 
formers that  sit  on  the  main  floor  above  it.  On  that  side  of  this  air 
chamber  which  is  nearest  to  the  main  generator  room  is  the  low- 
tension  switchboard,  where  the  2.000-volt  current  from  the  generators 
is  received.  On  the  opposite  side  of  the  air  chnnther  and  basement  is 
the  lower  portion  of  the  30,000-volt  switchboard,  the  upper  part  of 


FIG.  3. 


NER.VL  VIEW    OF    MECH.XNIC  VILLE    POWER   HOUSE. 


which  runs  above  the  main  floor.  With  this  latter  switchboard  are 
included  the  motor-operated  oil  switches,  through  which  the  30,000- 
volt  windings  of  the  transformers  are  connected  to  the  transmission 
lines.  Each  phase  of  these  switches  is  contained  in  a  separate  brick 
compartment.  The  30,000-volt  connections  are  mounted  on  the 
stone  and  concrete  masonry  by  means  of  Locke  porcelain  in- 
sulators. Each  insulator  for  this  purpose  is  secured  to  an  iron  pin 
and  has  a  cast-iron  cap.  The  joint  between  the  pin  and  insulator, 
and  also  the  joint  between  the  insulator  and  the  iron  cap  is  made 
with  a  thin  mortar  of  neat  Portland  cement.  Insulators  with  pins 
and  caps  of  this  sort  are  used  to  support  not  only  the  connections 
but  also  the  knife  switches  for  the  30,000-volt  lines.  One  of  these 
knife  switches  is  located  in  each  wire  on  each  side  of  every  oil  switch, 
so  that  the  oil  switch  may  be  entirely  disconnected  from  the  line 
wires  and  transformers  when  any  work  on  the  switch  is  to  be  done. 

In  the  complete  equipment  of  the  Spier  Falls  station  are  included 
thirty  transformers  of  the  air-blast  type,  designed  to  operate  at 
2,000  volts  primary  and  either  15,000  or  30,000  volts  secondary. 
Each  of  24  of  these  transformers  is  rated  at  833  kw,  and  each  of 
the  other  6  transformers  is  rated  at  670  kw.  The  833-kw  trans- 
formers are  connected  in  groups  of  three  with  the  2,500-kw  gen- 
erators, and  each  group  of  three  670-kw  transformers  is  connected 
to  a  2,000-kw  generator.  Six  three-phase  transmission  circuits  are 
to  leave  the  Spier  Falls  station,  and  each  of  the  eighteen  wires  that 
make  up  these  circuits  will  be  connected  to  a  ground  plate  through 
a  knife  switch  and  a  series  of  twelve  lightning  arresters  mounted 
in  a  stone  and  brick  cell.  Each  of  these  lightning  arresters  is  of 
General  Electric  make  and  includes  two  carbon  resistance  rods  and 
five  brass  cylinders  with  four  air-gaps  between  them,  all  mounted  on 
a  porcelain  base.  The  length  of  the  air-gaps  between  cylinders  varies 
somewhat  and  appears  to  range  between  1/32  and  1/16  in. 


Each  of  the  two  exciters  at  llic  Spier  Falls  station  has  a  capacity 
of  200  kw  and  is  driven  by  water  from  one  of  the  penstocks  that 
supply  the  wheels  of  the  2,000-kw  generators.  The  u|)erating  switch- 
board is  located  in  front  of  the  row  of  main  generators  and  about 
midway  of  thr  length  of  the  station.  On  this  operating  board  are 
ihc  switches  that  start  the  motors  on  oil  switches  of  the  high-tension 
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FIG.  4. —  MAP  SHOWING  LOCATION  OF  GENERATING  AND  SUB-STATIONS 
AND   THE   TRANSMISSION    LINES. 

lines.  Besides  the  equipment  of  indicating  meters  there  are  also 
recording  wattmeters  for  the  entire  output.  About  25  miles  in  a 
direct  line  from  the  Spier  Falls  station,  though  at  a  somewhat  greater 
distance  by  the  course  of  the  river,  is  the  second  water  power  plant 
of  the  Hudson  River  Water  Power  Company,  namely,  that  at 
Mechanicsville.  This  plant,  as  at  first  built,  was  completed  in  1898, 
and  described  by  the  Electrical  World  and  Engineer  in  Septem- 
ber of  that  year.    The  Hudson  River  at- the  point  where  the  dam  and 
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power  house  were  built  has  a  total  width  of  about  1,200  ft.  At  a  dis- 
tance of  about  800  ft.  from  the  eastern  bank  of  the  river  a  rocky 
island  divides  the  channel  into  two  parts,  and  across  the  greater  of 
these  parts  the  main  or  overfall  section  of  the  dam  was  built.  The 
length  of  the  overfall  section  of  the  dam  between  abutments  is  707 
ft.,  but  the  spillway  has  recently  been  increased  143   ft.  by  the  re- 


in the  western  abutment  of  the  main  dam  there  arc  12  waste  gates 
each  4  ft.  wide  and  6  ft.  high.  From  the  foregoing  it  may  ,be  seen 
that  the  power  house  forms  one  section  of  the  dam  across  the 
western  channel  of  the  river.  In  total  length  the  power  house  meas- 
ures 257  ft.  6  in.,  and  its  width  up  and  down  stream  in  the  river 
section  is  66  ft.  6  in.     Of  this  total  width  the  wheel  chambers  on 
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Fig.  5.^ — Plan  of  Foundations  of  Spier  F.m.ls  Powkr  Mouse. 


moval  of  the  soil  from  ihe  ledge  at  the  eastern  end  of  the  dam,  and 
the  construction  of  a  crest  there  that  is  one  foot  higher  than  the 
crest  of  the  original  overfall  section.  This  section  stands  15  ft. 
above  the  bed  rock  of  the  river,  is  16  ft.  thick  through  its  base,  8 
ft.  just  below  the  crest,  and  30  ft.  thick  through  the  base  and  apron. 


the  upstream  side  take  up  32  ft.  6  in.,  and  the  generator  room  on 
the  downstream  side  has  34  ft.  Up  to  the  level  of  the  floor  of  the 
generator  room  the  power  house,  like  the  dam,  is  constructed  of 
concrete  masonry,  but  imbedded  in  the  concrete  arches  and  piers 
beneath  the  power  house  are  steel  I  beams  and  columns.    Above  the 


Fig.  6. — \'n;w  ok  Interior  ok  Melhanicville  Power  Station. 


From  the  western  bank  of  the  river  the  power  station  extends  a 
distance  of  215  ft.  toward  the  island,  and  the  remaining  width  of 
the  channel  is  closed  by  a  dam  26  ft.  high,  10  ft.  wide  on  top  and 
18  ft.  wide  .at  the  base.  In  the  section  of  dam  last  mentioned  are 
four  arched  waste  gates  each  4  ft.  wide  and  6  ft.  9  in.  high. 


main  floor  on  the  downstream  side,  and  abo\e  the  wheel  chambers 
on  the  upstream  side,  the  power  house  walls  are  of  brick  with  steel 
columns  at  intervals  that  carry  the  steel  roof  trusses  and  the  travel- 
ing crane  of  20-tons  capacity.  The  upstream  half  of  the  power  house 
is   divided   into   nine   wheel    chambers   which   have   arched    concrete 
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iuots  us  well  us  concrete  Hours  and  tides.  1  he  lieud  wall  tliui  scji 
arates  each  wheel  cli;inibcr  from  the  K<''i*<^i'->tor  ruuiii  is  0  ft.  thick 
and  i-i  tiiti'd  with  a  large  bulkhead  uf  cast  iron  that  tarries  a  water- 
tight hearing  for  the  wheel  shaft.  Each  wheel  chamber  connects 
with  the  west  cliannel  ol  the  river  throiiuh  an  arched  opening  at  its 
upstream  end,  and  this  oi)cning  is  protected  by  an  irun  rack  to  in 
tcrcepl  tloaliiiK  objects.  Seven  of  the  wheel  diambers  .ire  designcl 
for  wheels  tiiat  operate  the  main  generators,  and  each  of  these  cham 
bers  is  33.5  ft.  long,  about  18  ft.  high,  and  23  ft.  wide  approxi- 
mately. The  head  water  level  in  each  wheel  ch.imbcr  is  .(y,  and  the 
elevation  of  the  tail  water  underneath  is  31,  under  iioniial  conditions. 
so  that  the  etTecii\c  head  on  the  wheels  is  about  18  ft.  at  best,  liach 
set  of  main  wheels  is  set  with  its  shaft  7  ft.  below  the  normal  head 
water,  and  11  ft.  above  the  normal  tail  water  level,  and  the  draft 
tubes  extend  some  distance  below  the  tail  water.  As  at  first  con- 
structed by  another  company,  the  highest  points  of  the  arched  open- 
ings at  the  upstream  ends  of  the  main  wheel  chambers  were  about 
2  ft.  below  the  level  of  the  river  at  that  point,  but  since  the  plant 
has  come  into  the  hands  of  the  Hudson  River  Water  Power  Com- 
pany a  large  amount  of  concrete  has  been  cut  from  tiic  tops  of  these 
arched  openings,  so  that  the  head  water  can  the  more  readily  flow 
to  the  wheels. 

In  each  main  wheel  chamber  four  4_'-in.  diameter  turbine  wheels 
were  originally  mounted  on  the  horizontal  shaft,  and  each  pair  of 
these  turbines  was  provided  with  its  own  draft  tube.  Each  main 
wheel  shaft,  after  passing  through  the  cast-iron  bulkhead,  is  coupled 
to  the  shaft  of  a  7sc>-kw  or  1,000-lip  generator.  The  four  42-in. 
wheels  wore  rated  to  deliver  1,000  hp,  but  these  wheels  proved  to 
be  too  small  to  drive  the  750-kw  generator  at  full  load  and  overload 
under  the  variations  of  head  due  to  changes  in  the  flow  of  the  river. 
To  remedy  this  defect  the  42-in.  turbines  have  recently  been  replaced 
by  others  of  51  in.  iliameter  each.  These  51-in.  wheels  are  mounted 
four  on  each  shaft,  like  the  former  ones.  The  horizontal  shafts 
carrying  the  turbine  wheels  just  named  have  a  speed  of  114  r.p.m. 
and  drive  the  connected  generators  at  that  rate.  S.  Morgan  Smith 
Company  is  the  builder  of  the  new  Si-in.  turbines.  Each  of  the  two 
exciters  is  driven  by  three  i8-in.  Victor  wheels  mounted  on  the 
same  shaft  and  operating  at  250  r.p.m.  .•\11  water  wheel  governors, 
of  which  there  is  one  for  each  set  of  wheels,  are  the  product  of  the 
Lombard  Governor  Company. 

Each  of  the  seven  shafts  driven  by  the  larger  water  wheels  is 
direct-connected  to  a  750-kw,  12,000-volt,  three-phase,  40-cycle  gen- 
erator of  General  Electric  make,  and  these  generators  are  of  the 
internal  revolving  magnet  type.  Current  for  the  magnets  of  these 
generators  is  supplied  by  two  loo-kw,  125-volt  exciters,  each  direct- 
driven  by  three  of  the  i8-in.  wheels.  To  provide  for  the  contingency 
of  low  water,  two  Heine  water  tube  boilers  rated  at  505  hp  each, 
and  one  Hamilton  Corliss  tandem-compound  engine  with  cylinders 
24  .X  48  X  48  in.,  and  rated  at  1,000  hp,  has  been  installed.  This 
engine  is  connected  by  a  rope  drive  to  a  short  shaft  that  can  be 
readily  coupled  to  the  shaft  of  the  750-kw  generator  nearest  the 
river  bank  when  desired. 

.\  switchboard  gallery  is  located  on  the  upstream  side  of  the 
generator  room,  and  oil  switches  for  all  of  the  12,000-volt  generators 
and  transmission  lines  are  operated  from  this  gallery.  A  part  of 
these  oil  switches  are  operated  by  hand  and  a  part  by  motors,  but 
both  these  types  of  switches  are  located  in  separate  fire-proof  com- 
partments, the  manual  switches  being  beneath  the  gallery,  and  the 
motor  operated  at  one  end  of  the  station.  These  oil  switches  were 
all  made  by  the  General  Electric  Company.  Air-break  switches  were 
at  first  installed  in  this  station,  but  they  did  not  prove  satisfactory  on 
the  12,000-volt  generators  and  circuits. 

In  addition  to  the  existing  stations  at  Spier  Falls  and  Mechanic- 
ville  the  Hudson  River  Water  Power  Company  owns  a  large  water 
power  at  Ashley  Falls,  about  ten  miles  northwest  of  Spier  Falls,  on 
the  Sacandaga  River,  and  another  large  power  at  Gay's  Falls,  about 
three  miles  downstream  from  Spier  Falls  on  the  Hudson  River. 
It  is  the  intention  of  the  company  to  develop  the  powers  at  .\shley 
and  Gay's  Falls  in  the  near  future. 

From  the  plants  at  Spier  Falls  and  Mechanicville  current  is  to 
he  transmitted  to  sub-stations  of  the  Hudson  River  Water  Power 
Company  at  Glens  Falls,  Fort  Edward,  Saratoga,  Ballston  Spa  and 
Watervliet.  The  Glens  Falls.  Saratoga  and  Watervliet  sub-stations 
are  already  in  operation,  and  construction  of  the  Fort  Edward  and 
Ballston  Spa  sub-stations  is  underway. 

Besides  its  own  sub-stations  just  named,  the  water  power  com- 
pany is  delivering  energy  to  a  number  of  sub-stations  along  the  line 


of  the  Hudson  Valley  Railway,  which  extends  from  Troy  to  Me- 
chanicville, S.-iratoga  and  (ileus  Falls,  to  sub-slations  of  the  Schenec- 
tady Street  Railway  at  Hallston  Spa,  Schenectady,  Colonc  and 
I^thain's  Corner,  to  a  sub-station  in  the  General  Electric  Works 
at  Schenectady,  to  substations  of  the  United  Traction  Company, 
of  Troy  and  Albany,  loc.itcd  at  North  Albany  and  Watervliet,  re- 
spectively, to  a  sub-station  of  the  Albany  Electric  Illuminaling  Com- 
pany, to  the  Lighting  Comiiany,  of  Troy,  and  to  a  sub-station  of  the 
local  lighting  company  in  l.ansiiigbtirg. 

To  transmit  energy  from  the  plants  at  Siiier  Falls  and  Mechan- 
icville to  llie  various  sub-stations  named  the  following  thiee-phasc 
circuits  will  be  emi)loyed,  all  circuits  being  made  up  of  copper  wires 
hard-drawn  and  solid.  Between  Spier  Falls  and  the  sub-stations  at 
Glens  Falls  and  Fort  Edward,  a  distance  of  about  10  miles,  there 
is  a  single  circuit  of  3/0  wire.  From  Spier  Falls  to  Saratoga  switch 
house  three  circuits  of  3/0,  and  two  circuits  of  i/o  wire  will  be 
employed.  One  circuit  of  the  i/o  wire  goes  from  Saratoga  switch 
house  to  Saratoga  sub-station,  a  distance  of  about  two  miles,  and 
terminates  there.  Two  of  the  3/0  circuits  pass  from  the  Saratoga 
switch  house  to  the  sub-station  of  the  Hudson  River  Water  Power 
Company  at  Watervliet,  which  is  about  35  miles  from  the  power 
plant  at  Spier  Falls. 

The  remaining,  one  i/o  and  one  3/0  circuits,  go  from  Saratoga 
switch  house  to  Alplaus  switch  house,  which  is  about  five  miles 
from  the  sub-station  in  the  General  Electric  works  at  Schenectady. 
From  Alplaus  switch  house  two  3/0  circuits  pass  to  the  General 
F.lcc'.ric  ^vh-sta'ion,  distant  about  32  miles  in  a  direct  line  from 
Spier  Falls  llotli  the  circuits  betwer-n  Saratoga  switch  house  and 
Alplaus  switch  house  pass  through  the  sub-station  at  Ballston  Spa, 
which  is  17  miles  south  of  the  generating  plant.  Alplaus  switch 
house  is  coiuicctcd  with  the  water  power  company's  sub-station  at 
Watervliet  by  one  circuit  of  3/0  wire.  Between  this  Watervliet 
sub-station  and  that  of  the  Albany  Electric  Illuminating  Company 
there  are  two  circuits  of  3/0  wire.  This  Albany  sub-station  is 
about  41  miles  in  a  direct  line  from  Spier  Falls,  but  the  distance  by 
line  is  somewhat  greater.  The  sub-station  of  the  local  lighting 
company  in  Troy  is  connected  with  the  Watervliet  sub-station  by 
two  3/0  circuits,  and  the  last-named  sub-station  feeds  that  of  the 
United  Traction  Company  at  North  Albany  over  one  circuit  of 
i/o  and  one  of  3/0  wire.  A  circuit  of  i/o  wire  connects  the  Water- 
vliet sub-station  of  the  power  company  with  the  Latham's  Corner 
sub-station  of  the  Schenectady  Street  Railway,  and  this  circuit  has 
been  continued  by  the  railway  company  to  the  sub-station  in  the 
General  Electric  Works.  Three  circuits  each  of  3/0  wires  leave  the 
water  power  plant  at  Mechanicville.  Two  of  these  circuits  pass 
to  the  Watervliet  sub-station  and  one  goes  to  the  switch  house  at 
Alplaus. 

Of  the  above-named  circuits,  three  of  3/0  wire  between  Spier  Falls 
:\m\  .Sar.Ttoga  switch  house,  and  two  of  3/0  wire  between  Saratoga 
'witch  house  and  Watervliet  sub-station  have  not  been  erected,  but 
it  is  the  intention  to  complete  them  at  an  early  date.  When  the 
power  plants  at  Gay's  Falls  and  Ashley  Falls  are  in  operation  their 
transmission  lines  will  join  those  already  named  at  Spier  Falls. 


A  Plea  for  Punctuality. 


The  New  York  Tribune  says :  "With  the  opening  of  the  season  of 
medical,  electrical  and  other  scientific  conferences,  a  familiar  char- 
acteristic of  such  meetings  in  this  city  is  brought  into  fresh  promi- 
nence. The  members  are  rarely  called  to  order  until  ten  or  fifteen 
minutes  after  the  appointed  time.  Not  infrequently  the  delay  is 
greater.  Similar  tardiness  may  be  observed  in  formally  opening 
the  proceedings  of  charitable  and  social  organizations,  and  such 
laxity  is  not  without  its  drawbacks.  Comment  is  confined  here, 
however,  to  the  group  of  gatherings  first  named,  because  a  lack 
of  punctuality  among  scientific  people  is,  after  a  fashion,  incon- 
sistent with  that  exactness  of  thought  and  statement  which  the 
world  expects  from  them  and  on  which  they  occasionally  pride 
themselves.  Men  who  are  trained  to  precision  of  observation  and 
utterance  might  reasonably  be  expected  to  be  exceptionally  scrupu- 
lous in  keeping  engagements.  Any  shortcomings  in  this  respect 
become  even  more  conspicuous  when  a  comparison  is  made  with 
the  promptness  with  which  bank  directors'  meetings  and  church 
services  begin,  to  say  nothing  of  theatres  and  symphony  concerts." 
The  .\merican  Institute  of  Electrical  Engineers  and  the  New  York 
Electrical  Society  will  please  take  note. 
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On  the  Mechanism  of  Electric  Power  Transmission. 

By  Dr.  A.  E.  Kennelly. 

THE  mechanism  of  electric  power  transmission  in  an  electric 
circuit  over  wires  is  essentially  of  the  same  nature  as  the 
mechanism  of  wireless  telegraph  communication.  In  the  latter 
case  electromagnetic  waves,  comprising  electric  and  magnetic  fluxes, 
with  their  energies,  carry  away  the  electric  energy  of  the  sending 
antenna,  and  run  freely  over  the  conducting  surface  of  the  earth, 
spreading  and  attenuating  as  they  run.  In  the  former  case,  the 
waves  are  guided  over  the  surfaces  of  the  wires  and  do  not  spread 
or  attenuate,  except  by  leakage  or  by  absorption  due  to  imperfect 
conductivity  in  the  metal.  In  both  cases  electromagnetic  fluxes  escape 
from  the  source,  and  at  the  speed  of  light,  and  carry  with  them  the 
energies  pertaining  to  such  fluxes.  The  key  to  the  narrow  channeled 
mechanism  of  wire  telegraphy  is  found  in  the  open  field  of  wireless 
telegraphy. 

In  wireless  telegraphy,  owing  to  our  present  imperfect  knowledge 
of  the  height  and  contour  of  the  advancing  waves  above  ground,  we 
must  be  content  with  certain  simple  assumptions.  Let  us  assume 
that  all  of  the  electric  energy  resident  in  a  vertical  sending  antenna 
is  utilized  in  radiation ;  or,  that  its  radiation  efficiency  is  100  per  cent. ; 
also  that  this  energy  is  all  radiated  in  one  double-oscillation  or  com- 
plete wave.  That  is  to  say,  the  radiation  is  to  be  monochromatic, 
and  to  be  confined  to  one  pair  of  alternations,  as  distinguished  from 
a  series  of  decaying  oscillations.  Let  the  single  emitted  wave  be 
supposed  to  expand  hemispherically  in  three  dimensions,  like  a  half 
bubble,  and  to  run  without  any  loss  by  conductive  absorption  over 
the  surface  of  the  earth,  regarded  as  a  smooth,  perfectly  conducting 
plane.  None  of  these  assumptions  can  justifiably  be  applied  to  a 
practical  case ;  yet  the  results  worked  out  on  this  basis  are  probably 
reliable  so  far  as  the  nature  of  the  mechanism  is  concerned,  and  may 
possibly  be  reliable,  for  practical  purposes,  as  a  crude  working  hy- 
pothesis, to  a  first  approximation. 

Suppose  a  vertical  antenna,  say  30  metres  in  height,  charged  to  a 
potential  of  30  kilovolts,  and  suddenly  discharged  to  ground,  with 
perfect  radiation  conversion  efficiency.  The  capacity  of  the  antenna 
may  be  about  o.oi  microfarads,  or  10-^"  abfarad.  The  potential 
being  3  X  10*  volts,  or  3  X  10^"  abvolts,  the  quantity  of  electricity 
in  the  antenna,  just  before  discharge,  will  be  3  X   lO"^  abcoulomb. 


3  X   1012  X  3  X  10- 


and  the  energy  of  this  charge 


=  4-5  X  10' 


ergs,  or  4.5  joules,  or  3.32  foot-pounds.  This  is  the  stock  of  energy 
for  the  outgoing  wave. 

On  discharge,  the  45,000,000  ergs  are  thrown  oflF  into  space,  at  the 
speed  of  light,  in  the  hypothetically  assumed  form  of  a  hemispherical 
wave.  Since  the  height  of  the  antenna  is  a  quarter  wave-length,  the 
thickness  of  the  wave  will  be  everywhere  120  metres,  in  two  alter- 
nations of  60  metres  each,  the  front  half-thickness  being  say  positive, 
and  the  rear  half-thickness  negative.  At  a  distance  of  say  10  kilo- 
metres from  the  emitting  antenna,  the  wave  surface  area  will  be 
27r  (1,000,000)2  =  6.283  X  10^-  sq.  cm.,  and  the  volume  of  the  wave 
shell  will  be  12,000  X  6.283  X  lo^-  =  7.54  X  io^°  c.  c.     The  mean 

4-5  X   10^ 

voluminal  energy  of  the  wave  will  then  be =  6  X  lo-^" 

7.54  X  10I8 

ergs  per  c.  c.  If  the  wave  were  of  the  rectangular  type  graphically, 
i.  e.,  of  uniform  amplitude  in  each  oscillation,  there  would  be  6,000 
cm.  of  wave-shell  in  the  positive  half,  and  6,000  cm.  of  wave-shell 
in  the  negative  half;  while  in  each  of  these  half-shells  the  energy 
would  be  uniformly  distributed  at  0.0006  microergs  per  c.  c.  Half 
of  this,  or  0.0003  microergs.  would  be  in  energy  of  electric  flux,  and 
half  in  energy  of  magnetic  flux.     The  magnetic  energy  would  be  of 

(B- 

the  type ergs  per  c.  c,  where  OJ  is  the  magnetic  induction  density 

Sir 

(S,- 
in  gausses.     Consequently,  =  3   X    lo-^"     ergs,  whence 

gTT 


The  electric  energy  would  be  of  the  type ,  where  E  is  the  elec- 

trostatic  induction.  Consequently,  by  similar  reasonmg,  £  =  8.68  =: 
lo-s  C.  G.  S.  electrostatic  units  of  induction.  The  electric  intensity 
in  the  wave  would  be  8.68  X  10^  abstatvolts  per  cm  (0.02604  volt 
per  cm.).  It  is  interesting  to  observe  that  if  the  electric  quantities 
are  expressed  in  electrostatic  units,  and  the  magnetic  quantities  in 
magnetic  units,  the  numerical  values  of  the  electric  intensity,  induc- 
tion-density and  energy,  are  respectively  the  same  as  those  of  the 
magnetic  intensity,  induction-density  and  energy  at  the  same  part 
of  any  single  electromagnetic  wave  whatsoever,  whether  in  wire  or 
wireless  systems.  This  convenient  property  renders  it  necessary  to 
compute  one  only  of  the  magnetic  and  electric  sets  of  values. 

Since  the  electric  flux  paths  are  all  vertical  in  the  wave  front  at  the 
ground,  while  the  magnetic  flux  paths  are  all  horizontal,  a  receiving 
vertical  antenna,  say  30  metres  in  height,  10  kilometres  from  the 
source,  and  cut  by  the  advancing  wave,  will  be  in  the  condition  of  a 
single-wire  dynamo-armature,  whose  armature  wire,  3,000  cm.  long, 
cuts  a  field  of  -f  8.68  X  lo^  gauss,  at  the  speed  of  light,  for  a  period 
of  0.02  microsecond,  and  then  cuts  a  field  of  —8.68  X  lo*  gauss, 
at  the  same  speed  (3  X  -lo^"  cm.  per  second)  for  another  period  of 
0.02  microsecond.  The  e.m.f.  generated  in  the  dynamo  will,  there- 
fore, be  3,000  X  8.68  X  lo-^  X  3  X  lo^o  =  78.12  X  lo^  abvolts  = 
78.12  volts.  This  would  be  the  momentary  e.m.f.  induced  in  the 
receiving  antenna  for  0.02  microsecond  in  the  positive  direction,  and 
then  for  the  next  0.02  microsecond,  in  the  negative  direction.  That 
is,  the  e.m.f.  induced  at  each  instant  in  the  antenna  is  parallel  to  the 
electric  flux  and  e.m.f.  brushing  by  in  the  wave  shell.  Moreover, 
with  0.02604  volts  per  cm.  of  wave-front  elevation,  and  a  receiving 
antenna  of  3,000  cm.,  the  total  e.m.f.  in  the  wave-front,  bridged  by 
the  antenna,  will  be  3,000  X  0.02604  =  78.12  volts. 

Consequently,  we  may  regard  the  e.m.f.  induced  in  the  receiving 
antenna  either  as  magnetically-induced  by  cutting  horizontal  mag- 
netic flux,  or  as  embraced  and  picked  up,  by  the  height  of  the  antenna, 
from  the  vertical  electric  flux. 

The  waves  emitted  from  the  sending  antenna  would  not,  however, 
be  of  the  graphical  rectangular  type,  as  above  considered,  but  would 
naturally  be  of  the  sinusoidal  type,  in  which  case  all  the  quantities 
considered,  instead  of  being  of  constant  magnitude  throughout  each 
alternation,  would  gradually  wax  to  a  maximum  and  wane  to  zero. 
The  maximum  woufd  be  Vz  times  greater  than  the  unilorm  values 
above  deduced.  The  maximum  e.m.f's  in  the  receiving  antenna  would 
thus  be  +  1 10. 5  volts. 

On  the  same  crude  theory  of  no  absorption  at  the  ground,  and 
hemispherical  expansion,  the  voluminal  energy  of  the  wave  would 
diminish  inversely  as  the  square  of  the  distance  from  the  source ;  but 
the  intensities,  inductions  and  induced  e.m.f's  would  vary  only  in- 
versely as  the  distance,  so  that  at  100  km.  the  received  e.m.f.  impulse 
would  reach  maxima  of  7}-  11.05  volts,  and  at  1,000  km.  i  1.105 
volts. 

There  would  also  be  a  wave,  or  double  oscillation,  of  alternating 
electric  current  on  the  surface  of  the  earth,  which  would  be  relatively 
intense  close  to  the  sending  antenna,  and  would  fall  oflF  in  strength 
inversely  as  the  distance.  In  practice,  with  imperfect  conduction  of 
the  earth,  this  alternating  current  would  penetrate  the  ground  to 
some  depth,  with  loss  of  wave  energy  by  absorption.  The  current 
wave  on  or  in  the  earth  would  always  be  located  at  the  foot  of  the 
advancing  wave.  It  would  consist  of  an  electric  charge  or  charges, 
moving  out  radially  from  the  source  at  the  light  speed. 

Turning  now  to  the  case  of  wire  transmission,  consider  a  pair  of 
parallel  insulated  aerial  copper  wires,  such  as  might  be  used  for  a 
single-phase  circuit.  Let  a  constant  e.m.f.  of  e  abvolts  be  applied  to 
the  sending  end  of  these  wires  and  assume,  for  the  sake  of  simplicity, 
that  the  conductor-resistance  and  leakance  are  both  negligibly  small. 
Then  the  surge  resistance,  or  resistance  which  the  line  will  offer  to 


advancing  electromagnetic  waves,  is  known  to  be  r 


^^- 


absohms, 


(B  =  V24'!r  X  io-i«    =    8.68  X  lo"' 


gauss. 


The  magnetic  intensity  of  force  3C  would  be  8.68  X  10'  gilberts 
per  cm. 


where  I  is  the  inductance  per  cm.  in  abhenrys,  and  c  is  the  capacity 


per  cm.  in  abfarads.     But  /  ;= ,  where  v  is  the  velocity  of  light. 
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absulinis. 


cv 


The  initial  ciirrcm  strniglh  at  the  sending  onil,  wlicn  the  c.m.f.  ia 
t 
applied,  will  bt  i  =  —  =r.tcv  absampcrcs.  and  the  initial  lunvn  will 

r 
bt  ei  =  eh-v  ergs  per  second.     All  of  iIum-  are  known  electrical 
conditions  of  the  circuit  under  the  assumptions  made. 

It  we  take  a  pair  of  mlinite  parallel  planes,  1  cm.  apart  and  per- 
pendicular to  the  two  contluctiiiB  wires,  there  will  be  an  initial  electric 
charge  ot  t  c  abcoulombs  coinnuinicated  to  the  centimetre  length  of 
the  circuit,  comprised  between  the  two  planes.     This  represents  an 

e'-c 
electric  energy  of  ergs  stowed  away  in  the  centimetre  slab  of 


ether  between  the  planes,     'riicie  will 

It'                                                         /.-• 
of ergs  in  the  same  slab.     But  


)C  an  initial   magnetic  energy 


c-c 


= from  the  preceding 


equations;  so  thai  the  initial  energy  contained  in  the  blab  will  be  f'-V 
ergs,  half  electric  and  half  magnetic.  It  will  reside  in  the  electric 
and  magnetic  tluxes  permeating  the  slab.  Rut  the  fluxes  in  the  slab 
move  bodily  along  the  wires  at  the  speed  of  light,  which  is  the  same 
as  though  V  slabs  were  emitted  from  the  sending  end  per  second, 
each  containing  c-c  ergs.  Consequently,  the  initial  rate  of  power 
transmission  will  be  c-c  v  ergs  per  second,  and  this  is  just  the  power 
rate  from  circuital  considerations  as  stated  above.  Consequently,  the 
phenomenon  of  the  transmission  of  electric  power  over  a  circuit  is 
the  rush  of  v  centimetre  slabs  of  electric  and  magnetic  flu.x  per 
second  over  the  wires,  each  slab  carrying  a  definite  amount  of  flux 
energy.  The  energy  is  carried  wholly  through  the  ether,  but  is 
guided  by  the  wires. 

There  is  an  electric  current  on  or  in  the  wires  and  energy  transfer 
in  the  ether  outside  them.  If  the  wires  conducted  perfectly  there 
would  be  no  penetration  of  current  below  their  surfaces.  In  practice, 
the  electromagnetic  flu.xes  on  reaching  the  end  of  the  circuit  are 
partly  absorbed  and  partly  reflected,  the  reflected  remnants  coming 
back  at  light  speed,  to  be  again  partly  reflected  at  the  sending  end. 
A  wave  thus  makes  an  indefinitely  great  number  of  journeys  to  and 
fro  before  being  completely  absorbed.  After  a  brief  period,  in  which 
the  current  is  building  up  over  the  circuit,  there  is  a  long  series  of 
superposed  waves  whose  resultant  or  sum  is  the  steady  current  of 
Ohm's  law.  The  law  as  to  flux  transmission  of  power  applies  to  the 
steady  state  as  well  as  to  the  initial  state;  but  requires  to  have  all 
the  fluxes  properly  summed  in  regard  to  strength  and  direction,  in 
order  to  arrive  at  the  total  power. 

As  an  example  of  the  preceding  reasoning  consider  a  pole  line 
consisting  of  a  pair  of  No.  00  A.  W.  G.  copper  wires  suspended  on 
insulators  at  a  uniform  interaxial  distance  of  18  inches  (45.72  cm.). 
The  capacity  of  these  wires  is  (ignoring  insulators)  0.C09736  micro- 
farad per  mile  of  loop,  or  6.049  X  10-^  abfarad  per  cm.  of  loop.  The 
inductance  of  the  wires,  assuming  perfect  conduction,  is  0.002955 
henry s  per  mile  of  loop,  or  18.36  abhenrys  per  cm.  of  loop.  If  we 
express  the  electrostatic  capacity  in  electrostatic  units,  we  multiply 
by  V-,  or  9  X  10  2<>,  and  we  have  C  =  5.444  X  lo'Z  =  0.05444  abstat- 
farad  per  cm.  The  inductance  per  centimetre  of  the  circuit  in  ab- 
henrys is  the  reciprocal  of  the  capacity  per  centimetre  of  the  circuit 
in  abstat farads,  and  this  is  a  remarkable  general  law  applicable  to  all 
circuits,  when  the  inductance  within  the  substance  of  the  wires  is 
ignored. 

If  an  e.m.f.  of  say  30  kilovolts,  or  3  X  iQi-  abvolts,  or  100  abstat- 
volts.  be  suddenly  connected  between  the  two  wires  at  the  sending 
end,  the  charge  per  linear  centimetre  will  be  100  X  0.05444  =  5-444 

100  X  5-444 

abstatcoulombs.    The  electric  energy  of  the  charge  will  be 

2 

=  272.2  ergs.  This  will  be  the  energy  of  electrostatic  flux  in  any 
centimetre  slab  of  the  ether  perpendicular  to  the  two  wires.  The 
magnetic  energy  of  the  advancing  flux  will  be  equal  to  the  electric 
energy.  The  total  flux  energy  in  any  centimetre  slab  will  thus  be 
544.4  ergs.  But  the  fluxes  advance  along  the  wires  at  the  speed  of 
light,  3  X  10^0  cm.  per  second.  There  are  thus  virtually  3  X  lo*" 
slabs  sent  out  from  the  source  per  second,  each  carrying  544.4  ergs. 
The  total  initial  pow-er  transmitted  will,  therefore,  be  3  X  iQi"  X 


544.4  -  i.6jj  X  10"  ergs  per  second,  or  i.Ojj  nicgawalls,  reckoned 
on  the  basis  of  electromagnetic  wave  power.  The  surge  resistance 
of  the  circuit  at  the  Hrn<Iing  end,  neglecting  conductor  rcnistancc,  is 


-{H- 


lU.jO 


^=5.51  X  to"  absohins  ~  551  ohms. 


ft.o^t)  X  lo-'* 
The  initial  outgoing  current  will  be  t 


30,000 


S5I 


^  54-44  amperes, 


and  the  power  of  the  initial  current  will  be  ^  1  =  30,000  X  54-44  = 
i.6j3,ooo  watts,  or  i  .633  megawatts,  reckoned  on  the  basis  of  electric 
circuit  laws,  and  agreeing  with  the  computed  transfer  by  electro- 
magnetic fluxes. 

As  soon  as  the  outgoing  wave  has  had  time,  at  light  spec<l,  lo  reach 
the  distant  end  of  the  circuit,  to  be  partially  reflected  therefrom,  and 
to  return  to  the  sending  end,  the  current  and  power  will  begin  to  be 
modified  by  superposition  of  successive  waves,  so  that  the  final  cur- 
rent and  power  may  be  very  different  from  the  initial  values.  The 
same  theory,  however,  applies  in  the  final  state  through  a  process  of 
summation. 

The  electric  transfer  of  energy  in  a  circuit  corresponds  to  the 
mechanism  of  rope  transmission,  in  so  far  as  it  depends  upon  a  con- 
stant definite  velocity  and  a  variable  tension.  In  the  circuit  the 
velocity  is  the  velocity  of  light  and  the  pull  is  varied  either  by  alter- 
ing the  applied  e.m.f.,  or  by  varying  the  number  of  waves  that  can 
add  up  to  make  the  final  sunmiation  current. 

If  the  applied  pressure  in  the  preceding  case  had  been  3,000  volts, 
instead  of  30,000  volts,  the  electric  and  magnetic  energies  in  each 
slab  would  both  have  been  one  hundred  times  smaller.  For  the  same 
final  proportional  resultant  wave  system  in  a  circuit,  the  power  trans- 
mitted must  increase  as  the  square  of  the  applied  pressure,  because 
the  number  of  slabs  sent  oflf  per  second  does  not  vary,  but  the  energy 
per  cubic  centimetre,  or  per  slab,  varies  as  the  square  of  the  impressed 
voltage.  A  high-pressure  circuit  is,  therefore,  one  which  compresses 
a  relatively  large  amount  of  energy  into  the  fluxes  linked  with  the 
circuit ;  so  that  w  hen  these  fluxes  run  to  and  fro  over  the  circuit  at 
light  speed  a  relatively  large  amount  of  energy  is  carried  with  them. 


Grouping  of  Cells  to  Obtain  Maximum  Current. 


By  W.  J.  Humphreys. 
Elementary  matters  are  never  so  trifling  as  to  justify  being  passed 
by  without  proof;  but  while  to  some  students  one  demonstration  is 
clear,  others  may  more  easily  follow  a  diff'erent  one.     This  is  the 
excuse  I  ofifer  for  submitting  the  following  equations,  which  lead 
to  the  same  conclusion  that  was  so  nicely  found  by  Mr.  Pierce  in 
the  issue  of  October  3. 
As  in  his  article: 
Let  /  =  current. 

e  =:  e.m.f.  of  one  cell. 
r  =  internal  resistance  of  one  cell. 
R  =  external   resistance  of  circuit. 
/>  =  number  of  cells  in  each  "parallel"  set. 
J  =  number  of  such  sets  in  series. 
n  =:  f>  s  ^  total  number  of  cells. 
Then 


/  — 


R -r  r  ^         pRJ^rs         y/ (p  R  —  r  s)^  +  411  R  r 
P 

Since  the  value  of  »  c  cannot  change,  its  terms  being  constant, 
/  is  a  maximum  when  (/>  i?  —  r  j)^  4-  471  i?  r  is  a  maximum.  But 
4  >i  /?  r  is  also  a  constant,  because  its  several  terms  have  fixed  values, 
and,  therefore,  the  current  is  greatest  when   {p  R  —  r  5)2  is  least; 


that  is,  in  the  ideal  case,  when  p  R  —  r5  =  o,  orT? 


In 


words,  when  the  external  resistance  is  equal  to  the  battery  resistance. 
This  is  not,  of  course,  an  economical  method  of  grouping  cells 
since  only  half  the  total  energy  is  available  for  external  or  useful 
work. 
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The  Stone  Wireless  Telegraph  System. 


By  Dr.  Louis  Duncan. 

THE  commercial  future  of  wireless  telegraphy  depends  largely 
upon  the  possibility  of  selective  signaling.  To  attempt  the 
extended  application  of  wireless  telegraphy  without  such  a 
system  would  cause  confusion  and  failure.  It  is  not  possible  that 
any  international  agreement  should  help  matters  at  the  present  time, 
for  wireless  telegraphy  is  such  a  new  art  that  we  cannot  tell  at 
present  what  its  final  development  will  be,  and  any  restrictions  that 
might  be  imposed  would  only  confine  and  delay  its  improvement 
and  application.  The  futility  of  any  such  agreement  is  evident  to 
any  one  who  has  followed  the  past  development  of  the  art  and  ha^ 
in  view  its  future  possibilities. 

What  has  already  been  done  is  most  encouraging.  I  think  there 
is  no  doubt  that  signals  have  been  sent  across  the  Atlantic  and  under 
favorable  conditions  messages  have  been  sent  and  received.  .A.nd 
the  methods  and  results  have  been  steadily  improved.  In  fact,  it 
has  been  shown  that  as  far  as  overcoming  distance  goes  wireless 
telegraphy  is  a  success.  The  efforts  to  make  this  signaling  selective 
— that  is,  to  make  it  possible  for  a  station  to  communicate  with  a 
station  selected  out  of  a  number  of  others  without  interfering  with 
the  others — has  so  far  proved  a  failure. 

Mr.  Stone's  system  aims  to  do  away  with  this  difficulty.  His  work 
deals  almost  entirely  with  selective  signaling.  Broadly,  he  accom- 
plishes his  purpose  by  the  use  of  a  sending  apparatus  that  emits 
simple  harmonic  waves  of  a  determined  period,  not  a  number  of 
waves  of  diflferent   periods,   as   in   other   systems ;   and  a   receiving 


FIG.    I. 


apparatus   that  responds   to   a   single   period   only.     To   do   this  he 
utilizes  the  properties  of  resonant  circuits. 

It  is  well  known  that  a  single  circuit,  including  a  capacity  and 
inductance,  has  a  definite  period  of  electrical  vibration,  the  expres- 


sion for  the  frequency  of  this  vibration  being  n  = 


-,  or 


Up  —  2'7T,  np 


27r  VCL 
If  e.m.f's  of  different  periods,  including 


the  period  of  the  circuit,  be  impressed  on  this  circuit,  the  current  due 

I 

to  the  e.m.f.  of  period  p  =  ,  will  be  exaggerated,  while  those 

W'CL 

due  to  the  other  periods  will  be  to  a  large  extent  suppressed.  If, 
however,  this  circuit  be  placed  in  inductive  relation  with  a  second 
circuit,  the  natural  periods  of  both  circuits  will  be  modified ;  but 
this  modification  will  be  unimportant  provided  L'  L"  is  great  com- 
pared with  M-,  L'  and  L"  being  the  respective  self-inductions  of  the 
two  circuits,  and  M  their  mutual  induction.  So  by  filtering  an 
electric  vibration  of  mixed  period  through  a  number  of  such  circuits 
having  the  same  period  and  placed  in  inductive  relation,  we  can 
finally  arrive  at  a  vibration  of  a  single  period — that  is,  at  a  simple 
harmonic  wave. 

So  far  we  have  considered  the  natural  vibrations  of  the  system, 
but  if  an  e.m.f.  of  a  period  diflferent  from  the  natural  period  of  the 
system  be  impressed  on  it,  it  will  execute  "forced"  electrical  vibra- 
tions of  a  period  equal  to  that  of  the  impressed  e.m.f.  The  mechan- 
ical analogy  is  exact  and  evident.  If  there  are  no  frictional  losses 
in  the  system — magnetic  and  dielectric  hysteresis — and  a  simple 
harmonic  e.m.f.  of  a  given  period  be  iiupresscd  on  it,  the  result  will 
be  a  simple  harmonic  current  of  the  same  period.  This  is  the  prin- 
ciple of  Stone's  transmission  device,  which  I  have  shown  in  Fig.  i. 


An  induction  coil  has  a  secondary,  B,  and  a  spark-gap,  S.  On  a 
discharge  taking  place  across  the  spark-gap.  an  oscillating  discharge 
from  the  condenser  passes  through  the  circuit,  S  A'  U  C,  this  circuit 
being  so  tuned  that  it  responds  to  the  period  desired.  In  inductive 
relation  to  it  is  a  second  circuit,  A-C"A''L",  tuned  to  the  same 


FIG.   2. 

period  and  in  turn  placed  in  inductive  relation  with  the  vertical 
wire,  V,  through  the  coils,  A^,A*.  The  coils,  A^,  A^,  A^  and  A*, 
consist  of  a  few  turns  of  wire  (twenty  is  the  greatest  number  in  the 
apparatus  used)  wound  on  a  wooden  frame  about  8  in.  square  and 
placed  about  Yi  in.  apart.  The  inductances,  L'  L",  are  placed  in 
the  circuit  to  make  the  condition  hold  that  L'  L"  must  be  much 
greater  than  M'^ ;  actually  they  are  immeasurably  small,  but  their 
values  may  be  calculated  from  the  dimensions.  Any  number  of 
intermediate  circuits  similar  to  A^  L"  A^  C"  might  be  used  to  still 
further  purify  the  wave,  but  it  is  not  necessary  to  multiply  them. 

The  use  of  this  apparatus  gives  this  result :  We  have  impressed  on 
a  continuous  vertical  conductor  simple  harmonic  alternating  waves 
of  a  definite  and  determined  period.  By  changing  the  values  of 
U  C  L"  and  C-  we  may  alter  this  period  as  we  wish. 

Now  to  turn  to  the  receiving  end  of  the  system.  If  we  have  a 
resonant  circuit  such  as  we  have  been  considering — that  is,  a  circuit 
with  concentrated  capacity  and  inductance,  as  distinguished  from 
distributed  capacity  and  inductance — and  place  it  in  inductive  rela- 
tion with  a  circuit  on  which  is  impressed  an  alternating  e.m.f.,  then 
as  the  period  of  this  e.m.f.  approaches  the  natural  period  of  the 
circuit  the  current  in  the  latter  increases  rapidly,  reaching  a  sharp 
maximum  when  the  two  periods  are  equal.  Fig.  2  shows  such  a  state 
of  affairs.  If  the  impressed  wave  is  not  simply  harmonic,  but  con- 
tains a  number  of  waves  of  higher  periods,  then  the  maximum  is  not 
so  sharp,  and  some  part  of  the  higher  impulses  appear  in  the  resonant 
circuit.  It  is  true,  too,  that  even  simple  waves  of  different  periods 
would  cause  the  circuit  to  execute  forced  vibrations.  To  obviate 
this,  and  prevent  impulses  of  a  different  period  affecting  the  receiv- 
ing devices,  the  same  means  may  be  employed  as  at  the  transmitting 
end.  i.  e.,  a  second  circuit  tuned  to  the  same  period  may  be  placed 


FIG.    3. 

in  inductive  relation  to  the  first  and  the  receiving  device  placed  in 
it.  In  this  way  a  receiving  station  may  be  constructed  that  will 
respond,  within  narrow  limits,  to  one  period  and  to  only  one  period. 

This  is  the  plan  Mr.  Stone  has  used.  It  is  shown  in  Fig.  3.  Here 
V  is  the  vertical  wire  containing  the  coil,  A',  in  inductive  relation 
with  the  coil,  A"^,  of  the  resonant  circuit,  A-  C  L*  A^,  which  is  in 
turn  through  the  coils,  A^  and  A*,  in  inductive  relation  with  the 
circuit  of  equal  period.  A*  C"  C"  L".  Across  the  condenser,  C"' , 
in  the  latter  circuit,  is  the  circuit  of  the  receiving  device. 

In  such  an  apparatus  for  receiving  signals  there  is  one  matter  that 
should   be  carefully   considered.     The   magnitude  of  the   effect   on 
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tlif  rccfiviiig  ap|i;ir;itiis  due  to  a  sliglil  chaiiKi-  "f  ikiiikI  uf  tin-  iiii 
prchscti  iMii.f.  dcpciids  oil  llic  sharpness  of  rise  of  tlic  resonant  curve. 
In  i8<)-',  with  Messrs.  CaricliofT  and  U.  H.  and  G.  V..  Mutton.  I  made 
a  number  of  experiments  on  resonant  circuits  and  published  a  brief 
description  of  tlio  work,  giving  a  few  t|uantitative  results.  We 
found  that  hysteresis  losses  in  the  circuits  greatly  decrea.scd  ihc 
effect  of  resonance,  the  introduction  of  n  solid  iron  core  into  the 
inductance  core  used  reducing  tlie  results  to  a  small  fraction  of  what 
was  obtained  by  calculation  fr(>m  the  resistance,  inductance  and 
capacity  of  the  circuit.  We  found  that  dielectric  hysteresis  had 
the  same  cfTcct.  With  the  high  frciiuencics  used  in  wireless  teleg- 
raphy these  results  arc  greatly  exaggerated,  and  the  presence  of 
even  slight  amounts  of  hysteresis  will  mask  all  of  the  cfTects  and 
render  the  method  inoperative.  In  llic  apparatu.s  being  used  by 
Mr.  Stone  hysteresis  is  practically  clinunatcd.  The  coils  that  I  have 
described  have  no  hysteresis  loss,  and  dielectric  hysteresis  is  elimi- 
nated by  using  air  condensers. 

Such,  very  briefly  and  without  detail,  is  Mr.  Stone's  system  for 
selective  wireless  telegraphy.  There  are,  however,  three  or  four 
points  in  connection  with  it  I  wish  to  discuss  a  little  further. 

It  may  be  objected  that  the  train  of  waves  due  to  a  spark  of  the 
induction  coil  does  not  persist  long  enough  to  take  advantage  of  the 
resonance  effects.  That  this  is  not  true  may  be  proved  by  measuring 
the  spark  across  C"  in  Fig.  I  when  the  circuit  A-  L"  A^  C"  is  tuned, 
and  when  its  period  is  changed  by  say  20  per  cent.;  in  this  case  llic 
spark  length  around  the  condenser  varied  from  1%  in.  to  something 
less  than  1/32  in.  We  should  consider,  too,  that  while  the  waves 
in  the  condenser  circuit,  starting  when  the  discharge  takes  place, 
commence  at  a  maxinnini.  gradually  die  out.  the  in<luccd  waves  start- 
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96   yJ^ 


FIG.   4. 


FIG.    5. 


ing  at  a  low  value  increase  for  a  while,  probably  persist  for  a  time 
and  then  die  out  slowly.  It  is  impossible  to  say  exactly  how  long 
the  trains  of  waves  do  last,  but  the  experiment  cited  above  shows 
that  they  last  long  enough  to  have  their  full  or  almost  their  full 
resonant  value. 

I  have  already  stated  that  in  the  Stone  system  the  vertical  sending 
wire  is  continuous,  the  condition  of  affairs  being  shown  in  Fig.  4. 
The  typical  sending  wire  of  other  systems  is  shown  in  Fig.  5,  where 
there  is  a  spark-gap  in  the  circuit.  This  spark-gap  to  a  certain 
extent  limits  the  voltages  used  on  account  of  the  high  ohmic  resist- 
ance of  a  long  gap — or  perhaps  I  should  say  it  would  limit  it  but 
for  the  employment  of  large  shunting  condensers,  which  throw  so 
much  energy  into  the  discharge  that  the  resistance  is  diminished. 
In  the  Stone  apparatus  any  desired  potential  difference  between  a 
and  b  may  be  obtained  by  changing  the  ratio  of  transformation  at  /, 
without  changing  the  length  of  the  spark-gap  in  the  induction  coil 
secondary.  Again,  to  change  the  period  of  the  waves  in  systems 
represented  by  Fig.  5,  the  geometrical  constants  of  the  system  must 
be  changed — the  length  of  the  vertical  wires,  for  instance.  In  the 
Stone  system  the  period  may  be  changed  without  regard  to  the  length 
of  wire  by  changing  the  electrical  constants,  L  and  L' ,  Fig.  4,  for 
instance.  But  the  most  important  thing  is  that  the  system  with 
the  spark-gap  in  the  vertical  wire  cannot  send  out  simple  harmonic 
waves  of  one  definite  selected  period,  while  the  Stone  system  can. 

I  have  had  the  opportunity  of  witnessing  tests  on  the  selectivity 
of  the  Stone  system.  There  are  two  stations  about  1,600  ft.  apart 
in  Cambridge  and  one  in  Lynn,  about  12  miles  from  the  others.  The 
selectivity  shown  was  about  10  per  cent. ;  that  is,  a  variation  of  10 
per  cent,  in  the  period  changed  the  results  from  a  maximum  receptive 
strength  to  absolute  zero.     Trolley  lines  run  very  close — at  Lynn  to 


within  100  ft.  tu  the  stutionii,  but  they  have  no  effect  on  the  receiv- 
ing apparatus. 

In  the  work  that  has  been  done  on  the  sy^leMl.  culKier?.  are  used 
as  ihe  receptive  device.  A  coherer  is  peculiarly  unfitted  for  selective 
work,  because  of  its  great  variations  in  sensibility.  In  changing  the 
resonant  period  of  the  receiving  device  from  a  maximum  elfect  a 
stage  is  soon  reached  where  the  results  are  uncertain — sometimes 
the  coherer  works  and  sometimes  it  does  not — and  this  is  the  con- 
dition of  affairs  over  a  considerable  part  of  the  interval  between 
maximum  effect  and  silence.  With  such  a  system  the  limits  of  sen- 
sibility are  as  important  as  the  actual  sensibility. 

As  I  have  said.  Mr.  Stone's  apparatus  enables  him  to  do  two  things, 
one  of  which  .-it  least  must  belong  to  any  successful  selective  system 
of  wireless  telegraphy.  First,  to  send  out  simple  harmonic  waves 
of  a  definite  period ;  second,  to  receive  these  waves  by  an  apparatus 
that  does  not  respond  to  any  other  electrical  disturbances. 


Glasgow's  Varied  Activities. 


It  is  stated  that  Glasgow  corporation  supplies  the  people  of  the  sec- 
ond city  in  Great  Britain  with  water,  gas,  electric  light,  cable  and 
electric  cars  and  telephones;  they  control  11  public  parks  and  gal- 
leries, 13  baths  and  wash  houses,  a  fruit  and  vegetable  market,  a  dead 
meat  market,  a  home  cattle  market,  two  foreign  cattle  markets,  a 
cheese  market,  a  bird  and  dog  market  and  an  old  clothes  market,  four 
slaughter  houses  and  offices,  four  hospitals  and  one  burying  ground ; 
they  arc  the  owners  of  2,488  municipal  houses,  78  lodging  houses, 
of  which  they  manage  7;  a  family  home,  which  they  also  direct; 
372  shops,  49  stores,  43  warehouses,  43  workshops.  12  halls,  two 
churches,  two  hotels,  one  theatre,  one  studio,  one  pawn  office,  one 
nursing  home,  one  powder  mill,  one  laundry,  one  bakehouse,  one 
golf  course  and  one  gospel  tent;  they  farm  over  1,000  acres  of  land, 
where  large  crops  are  grown,  including  hay,  oats,  wheat,  turnips, 
etc. ;  they  convert  the  city  sewage  into  solid  matter  and  sell  it  to 
farmers  for  manure;  they  carry  on  business  as  market  gardeners; 
they  possess  'tone  quarries  and  900  railway  wagons ;  they  build 
street  cars,  reclaim  b.  (js,  conduct  a  civic  granary,  raise  $S,ooo  a  year 
on  the  clinker,  from  the  refuse  cremating  furnaces,  collect  and  sell 
waste  paper,  and  are  niit  above  melting  and  disposing  of  the  solder 
from  the  old  tin  cans  they  find  in  the  dust  heaps.  This  is  inter- 
esting variety  and  \ersatility,  to  say  the  least. 


Free  Scientific  Lectures. 


Dr.  Leipziger  is  pursuing  his  good  work  as  head  of  the  bureau  of 
free  public  lectures  of  the  New  York  Board  of  Education.  Last  year 
1.200,000  people  heard  4,221  lectures  in  128  centers.  He  is  pushing 
scientific  lectures  this  year  and  says :  "The  attendance  at  the  scien- 
tific lectures  is  such  as  to  show  that  the  purpose  of  the  lecture 
course  should  be  to  lay  especial  stress  upon  the  popularization  of 
science.  For  this  reason  it  is  hoped  that  at  no  distant  day  two  or 
three  well-ec|uipped  science  halls,  where  experiments  can  well  be 
made,  will  form  a  feature  of  the  educational  plant  of  the  city,  and 
to  those  halls  shall  come  the  very  ablest  scientists  to  expound  to 
the  thinking  people  of  our  city  the  great  principles  of  science,  and 
elaborate  on  the  great  discoveries  that  are  constantly  being  made." 


Scientific    Training. 


In  a  very  interesting  lecture  delivered  in  London  recently  on 
Lord  Bacon,  Mr.  Sidney  Lee  expressed  doubt  whether  a  Temple  of 
Science  such  as  Bacon  imagined  in  "The  New  Atlantis"  would  ever 
come  into  existence.  At  present  the  portents  were,  Mr.  Lee  feared, 
not  favorable  for  its  emergence  in  England.  It  seemed  more  likely 
to  come  first  to  birth  in  Germany  or  in  America,  where  things  of  the 
mind  received  from  the  general  public  a  consideration  which  was 
denied  them  in  England.  The  experience  of  a  recent  visit  to  America 
had  shown  Mr.  Lee  that  there  was  nothing  in  his  own  land  to 
compare  with  the  widespread  eagerness  among  the  youth  of  the 
United  States  to  enjoy  academic  scientific  training.  It  was  difBcult 
for  them  at  home,  too,  to  realize  even  dimly  the  munificent  readiness 
with  which  American  Legislatures  responded  to  demands  made  on 
their  resources  to  supply  the  American  people  with  fit  endowment 
and  equipment  of  research. 
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Alternating  Current  Switchboards— V. 

By  Stephen  Q.  Hayes. 
(Concluded.) 

EXCITER  panels,  although  strictly  coming  under  the  head  of 
direct-current  panels,  are  so  closely  connected  with  alter- 
nating-current panels  that  it  might  be  well  to  say  a  few  words 
about  them  here.  As  several  of  the  previous  views  have  illustrated 
typical  exciter  panels,  no  lengthy  description  of  them  will  be  given. 
These  panels  are  built  chiefly  in  two  styles,  single-e.\citer  panels 
and  double-exciter  panels.  The  former  control  one  machine  and 
are  usually  provided  with  a  three-pole  switch,  an  ammeter,  volt- 
meter and  rheostat.  The  latter  control  two  exciters  and  are  provided 
with  an  ammeter  and  rheostat  for  each  machine,  a  voltmeter  to 
be  connected  to  either  by  means  of  receptacle  and  plug,  two  two- 
pole  switches,  one  for  each  machine,  and  one  single-pole  switch  used 
for  the  equalizer  circuit. 

Rotary  converter  panels  are  the  connecting  links  between  the 
alternating-current  and  direct-current  panels,  just  as  the  rotarics 
themselves  form  the  connecting  links  between  the  two  systems. 
The  panels  for  the  control  of  the  direct-current  side  of  the  rotarics 
and  the  direct-current  feeders  are  usually  standard  railway  panels 
with  but  slight  modifications.  The  alternating-current  panels  are 
arranged  for  either  two-phase  or  three-phase  circuits  and  ordinarily 
the  rotaries  are  arranged  to  be  started  from  the  alternating-current 
end  by  means  of  a  starting  motor  on  the  end  of  the  shaft. 

Fig.  30  shows  front  of  a  rotary  switchboard  supplied  for  the  con- 


instant  jubt  how  much  out  of  step  the  rotary  is  at  any  lime.  As  the 
power  factor  of  a  rotary  can  be  varied  like  that  of  any  synchronous 
motor,  by  adjusting  the  field  circuit,  some  or  all  of  the  alternating- 
current  ammeters  are  occasionally  omitted  and  a  power  factor  meter 
supplied  instead. 

A  voltmeter  is  not  considered  necessary  for  alternating-current 
rotary  panels,  as  the  alternating-current  voltage,  as  a  rule,  cannot  be 
varied,  and  moreover  bears  a  definite  ratio  to  the  direct-current  volt- 
age for  which  a  voltmeter  is  supplied.  The  direct-current  rotary 
panels  are  supplied  with  a  single-pole  circuit-breaker,  an  ammeter,  a 
rheostat,  voltmeter  receptacle  and  three  single-pole  switches.  The 
reason  for  furnishing  three  single-pole  switches  instead  of  one  three- 
pole  is  that  if  one  rotary  is  running  and  a  second  one  is  to  be 
started  up,  tlic  closing  of  the  positive  and  equalizer  switch  on  the 
second  panel  will  connect  the  series  field  of  the  second  machine  in 
multiple  with  that  of  the  first  one,  so  that  its  voltage  is  bound  to 
build  up  in  the  right  direction.  Swung  on  the  end  of  the  board  are 
two  direct-current  voltmeters,  one  connected  to  the  direct-current 
bus-bars  and  the  second  connecting  through  a  voltmeter  bus  and 
the  voltmeter  receptacles  with  any  of  the  three  rotaries.  The  last 
two  panels  are  direct-current  feeder  panels,  each  provided  with  a 
circuit-breaker,  ammeter  and  switch,  with  a  lightning  arrester 
mounted  on  the  rear. 

Fig.  31  shows  the  rear  of  this  same  board  and  illustrates  one 
method  of  mounting  fuses  in  gangs  on  the  rear  of  a  switchboard. 
In  the  stations  of  the  plant  where  this  board  was  installed  the 
alternating-current  sides  of  the  rotaries   were  connected  to  a  com- 


Fiu.s.  30  AND  31. — Front  and  Rear  Views  of  Rotary  Converter  SwiTcniiOARn. 


trol  of  three  250-kw,  three-phase  rotary  converters.  The  three 
panels  at  the  left-hand  end  control  the  alternating-current  end  of  the 
three  rotaries,  the  next  three  panels  take  care  of  the  direct-current 
end,  and  the  last  two  are  the  direct-current  feeder  panels. 

On  the  alternating-current  panels  the  equipment  consists  of  three 
ammeters,  one  in  each  phase ;  a  three-pole,  double-throw  switch 
for  the  starting  motor;  a  three-pole,  single-throw  main  switch,  and 
synchronizing  lamps  and  plugs.  The  function  of  the  latter  switch 
for  the  starting  motor  is  to  allow  either  of  two  voltages  to  be  im- 
pressed on  the  motor  terminals.  These  motors  are  wound  with  a 
fewer  number  of  poles  than  the  rotary,  so  that  their  synchronous 
speed  is  higher  than  that  of  the  rotary  to  which  they  are  connected. 
The  armature  resistance  of  the  motor  is  comparatively  high ;  in  fact, 
crane  motors  are  used,  so  their  speed  varies  with  the  voltage  im- 
pressed on  their  terminals.  The  two  voltages  selected  for  the 
double-throw  switches  are  such  that  one  will  cause  the  motor  to 
run  slightly  above  the  synchronous  speed  of  the  rotary,  and  the 
other  slightly  below,  so  that  by  switching  from  one  side  to  the  other 
the  rotary  can  be  brought  to  exact  synchronous  speed  before  being 
thrown  in. 

On  the  board  shown  the  lamps  and  plugs  connected  across  the  jaws 
of  the  main  switch  are  used  for  synchronizing.  Very  often,  how- 
ever, a  synchroscope  is  used  instead,  as  this  will  indicate  whether 
the  rotary  is  running  too  fast  or  too  slow  and  will  show  at  each 


mon  set  of  bus-bars  fed  from  a  bank  of  lowering  transformers,  and 
for  this  reason  it  was  necessary  to  insert  the  fuses.  Where  each 
rotary  is  fed  from  its  own  bank  of  transformers,  the  low-tension 
fuses  are  omitted,  the  automatic  protection  being  furnished  by  fused 
circuit-breakers  or  similar  apparatus  in  the  high-tension  side  of 
the  lowering  transformers. 

In  connection  with  rotary  converter  boards,  it  might  be  well  to 
call  attention  to  the  necessity  of  field  switches  when  the  rotary  is 
started  from  the  direct-current  side  by  means  of  a  starting  rheostat. 
When 'Starting,  the  field  of  the  rotary  must  be  connected  to  the 
direct-current  bus  and  when  the  rotary  is  up  to  speed  the  field 
should  be  connected  to  the  brushes  of  the  rotary.  For  this  work  a 
double-throw  rocker  type  switch  has  been  designed  to  transfer  the 
field  from  the  bus  to  the  rotary  without  the  field  being  opened. 

When  a  rotary  is  operated  from  direct  to  alternating-current,  it 
will  not  work  satisfactorily  with  its  field  connected  to  its  own 
armature  or  to  any  source  of  constant  direct-current  e.m.f.  The 
reason  for  this  is  that  if  a  heavy  current  is  taken  ofT  from  the  alter- 
nating-current end,  particularly  if  the  power  factor  is  low,  the  ar- 
mature reaction  will  weaken  the  field  and  the  rotary,  behaving  like 
a  shunt  motor  with  its  armature  voltage  kept  constant  and  field 
weakened,  will  speed  up,  changing  its  frequency,  etc.  To  obviate 
this  very  objectionable  change  in  speed,  inverted  rotaries  may  be 
excited     from    specially    designed    shunt-wound    exciters    attached 
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to  tlio  ciiti  >>t  iIk-  .>lialt,  III  dm  on  in  synchrunisin  wilh  tlic  rotary; 
as  the  exciter  is  operated  with  an  iiii^atiirutcd  field  a  xhglit  thaiiKc 
is  its  speed  will  nicun  a  bin  change  in  its  voltage.  Tiiis  change  in 
the  exciter  voltage  will  so  strengthen  the  field  of  the  rotary  as  to 
hold  its  speed  practically  cunstant. 

The  additional  apparatus  needed  for  an  inverted  rotary  consists 
sitnply  of  the  exciter  rheostat,  a  field  switch  and  occasionally  a 
direct-current  tlifTerenlial  voltmeter  with  one  side  connected  to 
the  terminals  of  the  field  and  the  other  connected  to  the  exciter. 
As  the  ri'tary  has  to  be  started  up  wilh  its  field  connected  to  the 
direct-current  bus-bars,  this  difl'crential  voltmeter  indicates  the 
correct  instant  for  transferring  the  field  from  the  bus  to  the  exciter. 
A  special  switch  docs  this  without  opening  the  field  circuit. 

Rotary  converters  arc  often  used  to  feed  three-wire,  direct-current 
circuits,  the  neutral  connection  being  brought  out  from  the  lowering 
transformers  feeding  the  rotary.  The  alternating-current  panels  for 
three-wire  rotaries  arc  the  same  as  for  the  two-wire,  but  the  direct- 
current  panels  differ  from  standard  railway  panels  in  that  they 
have  two  single  iiolc  circuit-breakers,  two  ammeters  and  three 
single-pole  switches,  instead  of  one  ammeter,  one  single-pole  circuit- 
breaker  and  three  switches.  The  reason  for  this  difTercncc  is  that 
on  three-wire  machines  it  is  necessary  to  have  an  ammeter  and 
circuit-breaker  in  both  the  positive  and  negative  circuits,  as  the 
current  in  the  neutral  may  be  due  to  an  unbalancing  on  either  side, 
so  a  meter  in  one  wire  would  not  properly  indicate  the  load  on 
the  machine,  nor  would  a  breaker  in  one  leg  give  sufficient  pro- 
tection. 

The  Westinghousc  Company  is  at  present  building  a  great  many 
switchboards  using  oil  switches  mounted  either  on  the  panels  or 
apart  from  the  board  and  operated  mechanically  or  electrically,  but 
as  these  are  usually  designed  to  meet  special  conditions,  they  hardly 
come  under  the  same  class  as  the  "standard"  panels  described  in 
these  articles,  so  no  mention  has  been  made. 


Photometric  Tests  of  ilic  Ncriisi  Lamp. 


Measurements  of  Radioactivity, 


In  newspaper  references  to  the  gift  of  radium  recently  made  to 
the  New  York  Museum  of  Natural  History  by  Mr.  E.  D.  Adams, 
the  activity  of  the  material  was  expressed  in  numbers  with  no  ex- 
planation of  the  manner  in  which  the  numbers  were  determined.  In 
the  paper  read  by  Mr.  Hammer  in  April  before  the  American  In- 
stitute of  Electrical  Engineers  and  the  American  Electrochemical 
Society,  which  in  part  treated  of  radium,  this  explanation  appears. 

To  measure  radioactivity.  Prof,  and  Mme.  Curie  measure  the 
electric  conductivity  which  a  radioactive  substance  imparts  to  air. 
and  take  as  unit  the  radioactivity  of  uranium.  The  radioactive  sub- 
stance is  placed  on  one  of  two  condenser  plates,  which  are  charged 
to  a  high  potential.  The  air  between  the  condenser  plates  is  rendered 
a  conductor  of  electricity  by  the  presence  of  the  radioactive  sub- 
stance, and  in  a  certain  time  a  certain  quantity  of  electricity  will 
pass  from  this  condenser  plate  to  the  other  plate.  This  quantity 
of  electricity  passing  over  in  a  certain  time  is  determined  and  serves 
as  a  measurement  of  radioactivity.  If  the  quantity  of  electricity 
passing  from  one  plate  to  the  other  in  a  certain  time  is  x  times  the 
quantity  which  would  pass  in  the  same  time  if  uranium  was  sub- 
stituted for  the  tested  radioactive  substance,  it  is  said  that  the  latter 
has  the  radioactivity  x.  The  problem  is,  therefore,  to  measure  the 
quantity  of  electricity  passing  from  the  one  condenser  plate  to  the 
other  in  a  certain  time.  This  may  be  done  in  two  essentially  different 
ways.  Either  by  an  electrometer  method  the  quantity  of  ehectricity 
may  be  measured  which  during  a  given  time  passes  over  to  the  pre- 
viously uncharged  condenser  plate.  Or  the  time  may  be  measured 
in  which  this  plate  when  connected  to  an  original  charged  gold  leaf 
electroscope  discharges  it.  For  these  latter  measurements  the  gold 
leaf  electroscope  may  be  observed  by  means  of  a  telescope  provided 
with  a  micrometer  scale  and  the  time  taken  for  the  discharge  of  the 
electroscope  is  taken  by  the  means  of  a  chronometer.  By  such 
methods,  the  Curies  say,  according  to  Mr.  Hammer,  that  they  can 
detect  the  presence  of  a  radioactive  substance  by  the  means  of  such 
a  minute  quantity  that  it  would  require  5,000  times  this  amount  to 
show  at  all  in  the  spectroscope.  And  it  is  stated  that  this  method 
of  electrical  analysis  is  thousands  of  times  more  sensitive  than 
spectrum  analysis  and  millions  of  times  more  sensitive  than  chemical 
analysis. 


rile  liMiilli  piiij-n-..  repoil  of  the  N.  Iv  L.  A.  Committee  for 
Investigating  the  i'hotonictric  Values  of  Arc  Lamps  is  devoted  tu  the 
Ncrnst  lamji,  and  to  tests  of  the  mantle  and  naked  gas  flame.  The 
work  has  been  carried  on,  as  heretofore,  at  I'urduc  University,  by 
Prof.  C.  V.  Mathews,  assisted  by  Messrs.  Paul  G.  Winter  and  Terry 
T.  King.  rioi.  \\  I'..  CJoldsborough  is  the  chairman  of  this  com- 
iiiiltce. 

A  careful  scries  of  tests  was  conducted  upon  the  Ncrnst  lamp 
of  the  one,  three  and  six-glower  types,  equipped  with  the  various 
globes,  shades  and  heater  cases  furnished  by  the  manufacturers. 
In  making  candle-power  measurements  on  the  Nernst  lamp,  con- 
stancy of  voltage  is  of  the  utmost  importance.  A  special  test  given 
in  the  report  shows  that  a  change  of  i  per  cent,  in  the  voltage  makes 
in  this  particular  case  a  change  of  more  than  14  per  cent,  in  candle-, 
jiowcr.  It  was  found  that  operation  of  the  Nernst  lamp  under  con- 
ditions of  a  constant  current  of  .4  amp.  per  glower,  gives  the  most 
satisfactory  result  from  a  photometric  standpoint. 

Fig.  I  shows  the  distribution  of  candle-power  from  a  six  glower 
l.uiip  in  a  horizontal  plane  containing  the  glowers.  It  will  be  seen 
that  the  candle-power  in  this  plane  varies  between  wide  limits. 
Normal  to  the  glowers  the  value  is  260  per  cent,  of  that  parallel  to 
the  glowers.     This  horizontal  distribution  of  candle-power  is  char- 


FIG.     I.— HORIZ0NT.«iL    DISTRIBUTION    OF    CANDLE-POWER    -ABOUT    SIX- 
GLOWER    LAMP,    EQUIPPED    WITH    CLEAR    GLOBE. 

acteristic  of  the  parallel  arrangement  of  glowers  in  a  horizontal 
plane.  It  is  interesting  to  contrast  this  curve  with  similar  curves 
obtained  from  the  naked  gas  flame,  the  mantel  burner,  and  the  arc 
lamp.  These  last-named  sources  give  candle-power  distributions 
in  the  horizontal  plane  that  are  circular,  or  nearly  so.  When  the 
Nernst  lamp  is  equipped  with  a  diffusing  globe,  its  horizontal  dis- 
tribution of  candle-power  is,  of  course,  considerably  rounded  out. 
Because  of  this  peculiar  distribution  of  candle-pow-er.  the  compu- 
tation of  the  mean  spherical  intensity  presents  some  difficulties  not 
found  in  the  case  of  the  other  sources  referred  to.  The  difficulties 
are,  in  fact,  precisely  those  encountered  in  spherical  measurements 
on  an  incandescent  lamp.  In  Table  I  the  relative  errors  in  the  three 
different  methods  of  computing  the  mean  spherical  intensity  from 
candle-power  distribution  are  shown.  The  methods  are:  (i)  From 
the  mean  of  six  distribution  curves  in  vertical  planes  15°  apart. 
(2)  From  the  mean  of  two  distribution  curves,  namely,  parallel  and 
normal  to  the  glowers.  (3)  From  a  single  distribution  curve  in  a 
vertical  plane  35°  to  the  glowers. 

Considering  the  first  method  as  correct,  the  errors  in  the  other 
two  methods  are  as  tabulated.  The  second  method  seems  to  yield 
a  result  correct  to  about  I  per  cent.,  when  diffusing  globes  are  used, 
and  about  4  per  cent,  when  clear  globes  are  used.  It  was  found  that 
there  is  no  single  plane,  in  which  a  candle-power  distribution  can  be 
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taken  and  integrated  for  the  mean  spherical  intensity,  with  correct 
results  for  all  types  of  globes  and  shades.    With  an  integrating  pho- 

TABLE   I. 

ERRORS   I.V   COMPUTATION   OF   MEAN   SPHERICAL   AND   MEAN 

HEMISPHERICAL  CANDLE-POWER. 


Lamp. 


Six-glower,   clear   globe,   M.    li.    S 

Six-glower,  clear  globe,  M.   S 

Six-glower,  pearl  opal  globe,   M.  H.   S. 
Six-glower,  pearl  opal  globe,  M.   S.    . . 
Three-glower,  pearl  opal  globe,  M.   H.   S 
Three-glower,   pearl   opal  globe,   M.   S. 
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tometer,  however,  the  matter  becomes  simply  that  of  the  taking  five 

or  six  photometer  settings,  the  mean  of  which  yields  the  value  sought. 

From  the  records  of  the   many  Nernst   lamp   tests,   contained   in 


.3  show  the  distribution  of  candle-power  from  this  lamp  in  vertical 
planes  respectively  parallel  and  normal  to  the  glowers. 

Figs.  4  and  5  show  candle-power  distribution  in  the  same  planes 
from  the  same  lamp  when  equipped  with  opal  and  metal  shades. 
The  results  show  that  the  Nernst  lamp  equipped  as  indicated  gives 
maximum  candle-power  directly  beneath  the  lamp.  It  may  be  said 
that  for  many  purposes  this  distribution  of  light  is  very  satisfactory, 
there  being  sufficient  upward  light  for  the  purpose  of  general  illumi- 
nation, while  the  light  thrown  downward  within  an  angle  of  45° 
from  the  vertical  is  very  strong,  making  a  desirable  source  for  the 
illumination  of  reading  tables,  counters,  machines,  etc.  A  com- 
parison of  Figs.  2  and  3  brings  out  the  great  difference  in  the  dis- 
tribution of  candle-power  in  the  two  vertical  planes  respectively 
parallel  and  normal  to  the  glowers,  to  which  reference  has  already 
been  made.  The  use  of  opal  and  sand-blasted  globes  alters  the 
distribution  of  candle-power  in  such  a  way  as  to  diminish  the  down- 
ward intensities  and  increase  the  outward  and  upward  intensities. 

The  marked  effect  of  various  shades  and  globes  on  the  downward 
flux  of  light  is  well  illustrated  in  the  case  of  the  tests  upon  the  three- 
glower  Nernst  lamp.  As  tested  with  a  constant  current  of  .4  amp. 
per  glower,  this  lamp  consumes  approximately  260  watts.  It  yields 
mean  hemispherical  candle-power  ranging  from  64.3  for  the  pearl 


FIG.  2.— DISTRIBUTION  OF  CANDLE-POWER 
IN  A  PLANE  P.^RALLEL  TO  GLOWERS  FOR  SIX- 
GLOWER  LAMP,  EQUIPPED  WITH  GLOBES  AS 
INDICATED. 


FIG.  3. — DISTRIBUTION  OF  CANDLE-POWER  IN 
A  PLANE  NORMAL  TO  GLOWERS  FOR  SIX- 
GLOWER  LAMP,  EQUIPPED  WITH  GLOBES  AS 
INDICATED. 


FIG.  4. ^DISTRIBUTION  OF  CANDLE-POWER  IN 
A  PLANE  PARALLEL  TO  GLOWERS  FOR  SIX- 
GLOWER  LAMP,  EQUIPPED  WITH  CLEAR 
HEATER  CASE  AND  OPAL  AND  METAL  SHADE 
AS    INDICATED. 


Hor. 


FIG.  5. — DISTRIBUTION  OF  CANDLE-POWER  IN 
A  PLANE  NORMAL  TO  GLOWERS  FOR  SIX- 
GLOWER  LAMP,  EQUIPPED  WITH  CLEAR 
HEATER  CASE  AND  OPAL  AND  METAL 
SHADES    AS    INDICATED. 


MEAN    DISTRIBUTION    CURVES    EQUIPPED 
WITH    CLEAR   GLOBES. 


FIG.    7. — COMPARATIVE    DISTRIBUTION    CURVES 
OF  NERNST  AND  ARC  LAMPS. 


the  report,  those  on  a  six-glower  lamp  equipped  with  various  globes 
and  shades,  are  reproduced  here  as  being  fairly  typical.    Figs.  2  and 


opal  ball,  to  1 18.4  for  the  clear  heater  case.  The  corresponding 
values  of  watts  per  mean  hemispherical  candle-power,  is  4.18  and  2.22. 
The  wide  variation  in  these  values  indicates  clearly  how  it  is 
possible  to  alter  the  flux  of  light  below  the  horizontal  plane  by  the 
use  of  difTerent  globes  and  shades,  and  is  a  strong  argument  against 
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the  raliiiK  of  lamps  on  the  basis  of  mian  licmisphcrical  caiiillc 
power,  or,  for  tliat  iiintlcr,  on  any  buhis  that  docs  not  take  into 
account  the  total  volinne  of  linhf  emitted  by  the  source.  Coming 
now  to  a  comparison  of  the  HkIiI  output,  liascd  on  the  mean  spherical 
candle-power,  we  find  a  luininuuu  of  S'-9  and  a  maximum  of  68.7, 
the  power  consumption  being  the  same  as  in  the  previous  case. 
The  corresponding  variation  in  specific  power  consumption  or  waits 
per  mean  s|)lierical  candle-power,  is  from  5.09  to  3.H4.  It  is  evident 
that  the  variation  in  mean  spherical  candle-iiower  can  be  due  only 
to  dilTerences  in  the  absorbing  power  of  the  globes  and  shades  used. 
To  put  the  matter  in  another  way,  this  three-glower  lamp,  consum- 
ing appro.ximately  a  constant  power,  is  made  to  yield  through  the 
agency  of  its  nine  different  e(|uipments,  a  maximum  variation  of  84 
per  cent,  in  mean  hemispherical  candle-power,  and  a  maximum 
variation  of  32  per  cent,  in  mean  spherical  candle-power. 

It  is  interesting  to  note  the  relative  candle-power  of  the  one,  three 
and  six-glower  lamps.  In  Kig.  6  will  be  found  distribution  curves 
plotted  to  the  same  scale  for  the  three  lamps,  equipped  with  clear 
globes.  These  curves  are  the  mean  of  parallel  and  normal  distri- 
butions. 

The  relative  power  consumption  per  unit  of  candle-power  is 
shown  in  Table  II,  which  gives  the  watts  per  mean  hemispherical 
and  per  mean  spherical  candle-power  for  each  of  the  three  types 
of  lamp. 


TABLE   II. 

RELATIVE    POWER    CONSUMPTION    PER    CANDLE  POWER    OF    0.\E, 

THREE   AND   SIX-GLOWER   LAMPS   WITH   VARIOUS   GLOBES 

AND   HE.'\TER   CASES. 

Watts    per    Mean    Hemispherical    Candle-power. 


No. 

Opal 

Clear 

Clear 

Opal 

Sand-blasted 

glowers. 

heater  case. 

heater  case. 

globe. 

globe. 

globes. 

■ 

2.31 

4.19 

2.78 

3 

3-09 

2.32 

2.33 

4.18 

2.72 

6 

2.31 

1.90 

1.88 

3-25 

2.29 

Watts 

per  Moan  Spherical  Candle 

-power. 

No. 

Opal 

Clear 

Clear 

Opal 

Sand-blasted 

glowers. 

heater  case 

heater  case. 

globe. 

globe. 

globes. 

I 

4.11 

4-95 

4-30 

3 

4-53 

4.04 

4.51 

4.28 

6 

3-30 

4.01 

3.64 

The  table  shows  clearly  that  the  three-glower  lamp  is  slightly 
more  efficient  than  the  single-glower  lamp,  and  the  six-glower  lamp 
considerably  more  efficient  than  the  three-glower.  This  increase  in 
efficiency  can  be  accounted  for,  if  we  remember  that  a  number  of 
glowers  in  close  proximity  must,  through  mutual  radiation,  operate 
at  higher  temperature  than  would  an  isolated  glower.  The  result 
is  an  increase  in  light  output  in  spite  of  the  fact  that  multiple  glowers 
must  screen  the  light  from  one  another  in  certain  directions,  de- 
pendent upon  their  arrangement  in  the  holder.  Thus,  if  the  number 
of  glowers  be  increased,  in  the  type  of  lamp  with  which  we  are 
dealing  in  these  tests,  the  horizontal  intensity  will  not  increase  in  the 
same  ratio  as  the  downward  intensity,  because  of  the  screening  action 
of  one  glower  upon  another. 

The  report  contains  interesting  results  on  the  effect  of  varying  the 


TABLE 

IIL 

Candle-power. 

Angle. 

Xernst 
6  glower. 

S 

eries  arc    ' 
A.  C. 

Series  arc 
D.  C. 

Hor. 

87 

310 

352 

15°  E. 

248 

375 

404 

30*  B. 

335 

440 

4:0 

45°  B. 

373 

445 

375 

eo"  B. 

372 

420 

29s 

75*  B 

380 

355 

Opalescent 

200 
Opalescent 

Globes 

Clear 

inner,  street 
shade. 

inner,  clear 
outer. 

E.   M.   F. 

226 

73.8 
7-5 
469 

394 

71- 
6.6 

4 

WatU     . . . 

542 
289 

459 
360 

Mean  hemispherical  candle-power  . . 

Watts  per 

mean  H.  S. 

C. 

P 

I. 

87 

1. 19 

1.27 

wait,  nolsv  iilislandmg  the  screening  action  uf  the  glowers  one  upon 
another. 

Although  the  six-glower  Nernst  lamp  takes  about  .'o  per  cent, 
mole  powri  tlian  cither  the  direct  or  alternate-current,  series-arc 
lamps  commonly  used  in  street  service,  yet  it  is,  as  regards  maximum 
candle-power,  a  light  source  of  the  same  order  of  brightness,  and 
hence  a  comparison  of  the  three  sources  is  justiliable.  I'ig.  7  shows 
the  mean  distribution  curve  of  the  six-glower  Nernst  lamp,  ei|uipped 
with  metal  shade,  plotted  on  the  same  sheet  with  the  curves  for  the 
6.6-amp.,  direct-current,  series-arc  and  the  7.s-amp.,  alternating- 
current,  series-arc.  (See  Table  III.)  These  arc  curves  have  been 
taken  from  a  previous  report  of  the  committee.  The  lamps  on 
which  these  measurements  were  made  were  equipped  for  street 
service.  The  direct-current  lamp  having  an  opalescent  inner  globe 
and  a  clear  outer  globe,  the  alternating-current  lamp  having  an 
opalescent  inner  globe  and  a  metal  shade.  It  will  be  noted  that  the 
candle-power  distribution  of  the  Nernst  lamp  is  altogether  different 
from  that  of  cither  arc  lamp.  The  Nernst  lamp  is  strong  where  the 
arc  lamps  are  weak,  and  vice  versa.  The  points  of  intersection  of 
the  curves  form  segments  which  show  the  superiority  in  certain 
zones  of  each  lamp  over  the  other  two. 
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number  and  arrangement  of  glowers  in  the  holder.  The  whole 
matter  may  be  summed  up  by  saying  that,  increasing  the  number 
of  glowers,  augments  the  efficiency  of  the  lamp  in  candle-power  per 


THE  eighty-fifth  meeting  of  the  American  Institute  of  Mining 
Engineers  was  held  in  New  York  City  from  October  13  to 
17.  At  the  opening  meeting  on  October  13,  biographical 
notices  of  lately-deceased  members  were  presented  as  follows: 
J.  P.  Leslie,  by  Mr.  Benjamin  Smith  Lyman ;  William  E.  Dodge, 
by  Dr.  James  Douglas;  Theodore  D.  Rand,  by  Dr.  T.  M.  Drown, 
and  George  S.  Morison,  by  Dr.  Leonard  Waldo.  The  sessions 
devoted  to  the  reading  and  discussion  of  papers  were  held  on 
October  14  in  Columbia  University  and  on  October  15  in  the  Hall 
of  the  American  Society  of  Mechanical  Engineers.  The  papers 
read  on  the  first  day  referred  to  mining  and  to  the  science  and  art 
of  metals  other  than  iron  and  steel,  while  the  session  of  the  second 
day  was  devoted  to  the  metallurgy  of  iron  and  steel. 

On  the  afternoon  of  October  15  optional  trips  to  metallurgical 
plants  in  the  vicinity  of  New  York  had  been  arranged,  invitations 
having  been  extended  to  the  Institute  by  the  following  concerns: 
The  American  Smelting  &  Refining  Company,  the  Nichols  Chemical 
Company,  the  Balbach  Smelting  &  Refining  Company,  and  the 
Bayonne  Refinery  of  the  Standard  Oil  Company.  On  the  evening 
of  October  15  a  reception  and  dance  were  given  at  Sherrys.  On 
October  16  an  inspection  of  the  Rapid  Transit  Subw-ay  had  been 
arranged  for  the  forenoon  and  for  the  afternoon  a  trip  by  water 
around  Manhattan  Island.  On  the  evening  of  the  same  day  Dr. 
G.  F.  Kunz  and  Dr.  Charles  Baskerville  presented  a  paper  on  "the 
action  of  radium,  Rontgen  rays  and  ultra-violet  light  upon  minerals" 
at  the  hall  of  the  American  Museum  of  Natural  History.  On 
October  17  a  visit  was  made  to  West  Point  and  to  the  football 
game  between  Harvard  and  West  Point. 

During  the  session  of  Thursday  the  secretary.  Dr.  R.  W.  Ray- 
mond announced  the  result  of  balloting  concerning  the  proposed 
gift  of  Mr.  Carnegie,  "a  fellow  member  of  the  American  Institute 
of  Mining  Engineers,"  for  the  Union  Engineering  Building.  It 
will  be  remembered  that  the  council  had  declared  heartily  in  favor 
of  this  scheme  and  that  the  question  of  the  advisability  of  the 
Institute  of  Mining  Engineers  joining  the  other  societies  in  this 
scheme  was  submitted  to  all  the  members  for  a  letter  ballot.  Out 
of  about  3,500  members,  1,600  voted,  and  Dr.  Raymond  stated  "about 
1,600  votes  were  in  the  affirmative  and  5  or  6  voted  against  it." 
The  argument  presented  by  the  latter  was  that  the  society  had  been 
run  so  smoothly  for  so  many  years  that  it  seemed  not  advisable  to 
change  anything.  Dr.  Raymond  pointed  out  that  this  smooth  run- 
ning of  the  affairs  of  the  society  was  mainly  due  to  two  principles 
which  were  always  followed.  First  that  the  council  of  the  Institute 
is  omnipotent ;  second,  that  this  omnipotence  refers  only  to  a  very 
limited  circle  of  duties.  Neither  the  council  nor  even  the  society 
itself  is  allowed  to  adopt  resolutions  for  or  against,  say,  the  metric 
system  or  to  adopt  rules  of  standardization.  This  does  not  prevent 
the  Institute  from  having  a  committee  appointed  for  a  discussion 
of  such  questions  or  to  discuss  it  in  a  general  session ;  but  what  the 
Institute  is  after  is  the  information  gathered  by  such  committees 
or  brought  out  in  such  discussions,  and  not  the  adoption  of  resolu- 
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tions.  "We  do  not  ciuloise  iuivljody's  theorj',  \vc  do  nut  endorse 
our  own."  The  carrying  out  of  the  Union  Engineering  Building 
scheme  will  necessitate  some  changes  in  the  constitution  of  the 
Institute  of  Mining  Engineers.  They  will  be  submitted  to  the 
members  at  the  next  general  meeting  in  February,  1904.  One  of 
these  changes  refers  to  the  introduction  of  an  initiation  fee  for 
members,  the  other  one  to  the  formation  of  a  separate  corporation, 
a  board  of  trustees,  which  will  have  in  charge  the  ownership  of 
the  Union  Engineering  Building,  as  far  as  the  Institute  of  Mining 
Engineers  is  concerned. 

In  the  whole  50  papers  were  on  the  programme  of  which,  how- 
ever, only  a  small  number  were  read.  Below  we  give  an  abstract 
of  those  which  are  of  interest  to  electrical  engineers. 

TESTS    OF    STEEL    FOR    ELECTRIC    CONDUCTIVITY,     WITH     SPECIAL 
KF.FERENCE    TO    CONDUCTOR    RAILS. 

A  paper  on  this  subject  was  presented  by  Mr.  J.  A.  Capp,  of  the 
General  Electric  Company,  of  Schenectady,  N.  Y.  He  started  with 
a  brief  comparison  of  the  trolley  system  and  the  third-rail  system. 
While  no  third-rail  installation  has  yet  been  in  operation  long 
enough  to  give  exact  figures  of  cost,  it  would  appear  that  the  cost 
of  maintenance  of  the  third-rail  construction  should  be  less  than 
that  of  the  overhead  trolley.  This  consideration,  together  with  that 
of  sightliness  and  adaptability  (especially  in  the  case  of  terminals, 
yards  and  very  heavy  or  high-speed  service)  would  frequently  ofTset 
a  higher  cost  of  the  third-rail  construction. 

For  the  first  third-rail  installations  old  rails  were  used  when 
obtainable,  and  these  old  rails  were  supplemented  with  new  rails 
of  standard  T-section  and  composition.  With  the  coming  of  the 
very  heavy  high-speed  service  during  the  past  few  years,  the  resist- 


CROSS-SECTION   OF    NEW   CONDUCTOR   RAIL. 

ance  of  these  old  and  new  standard  T-rails  was  found  to  be  so  high 
that  they  would  not  carry  the  high  currents  necessary,  without  too 
great  a  drop  in  the  line  potential. 

"Because  of  the  lack  of  specific  data  on  the  relation  between 
conductivity  and  composition  of  mild  steel,  specifications  for 
conductor  rails  have  usually  been  based  on  the  fact  that  the  con- 
ductivity of  a  metal  is  generally  more  or  less  directly  in  proportion 
to  its  purity.  In  most  cases  the  purity  of  the  iron  specified  for 
such  rails  has  been  so  high  that  not  only  was  it  difficult  to  obtain, 
but  the  iron  was  also  correspondingly  of  high  price.  One  of  the 
factors  governing  the  choice  between  a  third  rail  and  a  trolley  wire 
is  the  relative  price  of  steel  and  copper,  allowance  being  made  for 
the  difference  in  conductivity.  Hence,  a  balance  must  be  struck  be- 
tween high  conductivity  (which  is  equivalent  to  saying  a  high  degree 
•f  purity  or  freedom  from  the  usual  metalloids  associated  with 
iron)  and  the  cost  of  producing  the  steel  of  the  composition  neces- 
sary for  the  conductivity  required." 

The  author  then  gave  the  results  of  tests  made  in  the  testing 
laboratories  of  the  General  Electric  Company  with  the  object  of 
drafting  an  original  specification  for  such  third-rail  steels.  Steels 
of  as  wide  a  range  of  composition  were  tested  as  could  be  obtained 
from  the  steel  makers  and  the  results  are  given  in  various  tables 
and  diagrams. 


The  T-section  rail  was  the  outcome  of  designs  intended  to  present 
the  greatest  life  and  strength  of  the  section,  with  the  least  weight 
of  the  metal,  conditions  necessarily  to  be  met  in  a  running  rail.  But 
the  conditions  of  the  third  rail  are  different.  What  is  required  here 
is  sufficient  surface  for  the  collection  of  the  powerful  current,  and 
an  ample  cross-section  to  carry  the  current  without  an  undue  drop 
in  potential.  On  the  other  hand,  the  strength  of  the  section  is  of 
little  moment,  and  any  section  which  is  easily  installed  in  an  in- 
sulator is  satisfactory.  This  permits  the  use  of  sections  rectangular 
or  nearly  so  which  may  be  rolled  easily  in  many  mills.  With  these 
facts  in  mind  a  section  of  a  conductor  rail  has  been  designed  by 
Mr.  W.  B.  Potter  which,  when  2.5  in.  wide  by  4  in.  high,  will  weigh 
about  98  pounds  to  the  yard.  This  shape,  which  is  shown  in  the 
attached  diagram,  may  be  easily  rolled  in  any  merchant  bar  mill 
heavy  enough  to  attempt  sections  of  this  weight.  A  dove-tail  at 
the  bottom  provides  an  easy  means  of  securing  the  rails  by  fishplates 
of  special  forms,  and  any  of  the  common  forms  of  bond  may  easily 
be  applied.  Ordered  in  lots  of  a  thousand  tons  or  more,  such  a 
rail  should  cost  no  more  than  a  plain  rectangle  of  equal  weight. 

From  the  elaborate  tests  of  the  author  on  the  influence  of  special 
additions  to  steel  upon  its  electric  conductivity  it  appears  that  man- 
ganese preponderates  in  influencing  the  resistance  of  the  steel,  and 
that  for  lowest  resistance  manganese  must  be  present  in  very  small 
quantity,  much  smaller  than  is  usual  in  merchant  steel  or  structural 
steel.  While  all  the  elements  must  be  present  only  in  very  small 
percentages,  so  great  is  the  preponderance  in  the  influence  of  man- 
ganese that  other  elements  may  be  tolerated  in  quantities  which  the 
steel  makers  would  consider  reasonable,  without  unduly  increasing 
the  resistance. 

For  a  satisfactory  third  rail,  the  lowest  possible  resistance  (say, 
from  6  to  6.5  times  that  of  copper)  is  not  necessary;  and  the 
great  cost  of  making  such  extremely  pure  steel  is  not  warranted. 
In  fact,  such  extremely  pure  steels  would  probably  be  so  soft  that 
the  frictional  wear  of  the  collecting  shoe  would  be  excessive  and  the 
life  of  the  rail  in  service  unduly  short.  Assuming,  then,  that  a 
rail  made  from  steel  having  a  resistance  not  greater  than  eight 
times  that  of  copper  (13.8  microhms  at  20°  C.)  would  be  desirable 
for  conductor  rails,  the  figures  tabulated  would  seem  to  indicate 
that  the  following  extreme  composition  would  be  permissible: 

Per  cent. 

Carbon   up   to    0.2 

Manganese    up    to    0.4 

Phosphorus    up    to     0.06 

Sulphur    up    to     0.06 

Silicon    up   to    0.03 

This  composition,  Jiowever,  would  be  extreme,  and  any  over- 
stepping of  bounds  might  result  in  too  great  resistance;  therefore, 
for  resistance  up  to  eight  times  that  of  copper,  the  specified  analysis 
should  be : 

Per  cent. 

Carbon   not   to   exceed    0.15 

Manganese   not  to   exceed    0.30 

Phosphorus   not   to   exceed    0.06 

Sulphur   not   to   exceed    0.06 

Silicon    not   to    exceed    0.05 

This  latter  composition  is  one  which  could  be  made  easily  in 
any  open-hearth  furnace,  and  it  should  present  no  difficulty  in  roll- 
ing to  a  shape  suitable  for  conductor  rails.  In  fact,  steel  of  this 
composition  has  been  successfully  rolled  into  sheets  as  thin  as  0.014 
in.,  a  size  which  was  for  a  long  time  a  standard  product  of  a  large 
sheet  mill. 

The  author  added  some  remarks  concerning  wear  and  tear  of 
such  conductor  rails,  and  from  what  he  said  it  appears  that  this  is 
a  very  serious  question.  While  he  did  not  give  the  exact  figures, 
he  said  that  the  wear  and  tear  of  the  third  rail  of  the  Manhattan 
Railroad  has  been  about  i/io  of  an  inch  since  the  time  of  its  instal- 
lation.    This  seems  to  be  too  much. 

In  the  discussion  which  followed.  Dr.  Raymond  asked  why  wheels 
are  not  used  instead  of  the  ordinary  shoe  for  collecting  the  current 
from  the  third  rail.  Mr.  Capp  replied  that  the  shoe  gives  a  much 
better  line  of  contact.  The  shoe,  as  made  at  present,  does  not 
wear,  while  the  rail  does.  In  the  further  discussion,  in  which  Mr. 
John  Fritz  and  Mr.  Herbert  E.  Field  and  others  participated,  the 
fact  was  brought  out  that  any  larger  addition  of  nickel  to  steel 
would  increase  the  electric  resistance  enormously.  On  the  other 
hand,  it  is  possible  that  a  srrall  addition  of  nickel  might  diminish 
the  wear  and  tear  to  an  extent  which  might  more  than  counter- 
balance the  increase  of  resistance.    However,  from  the  general  drift 
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of  the  discusbion,  it  was  evident  that  the  prubleni  in  still  to  be  con- 
sidered as  unsolved. 

KI-KCTRIC   STEEL   KURNACE   AT  UVSINGE,    SWEDEN. 

A  paper  on  this  .subject  was  presented  to  the  Institute  by  Mr. 
F.  A.  Kjellin,  of  (iysinKf,  Sweden.  In  the  absence  of  the  author. 
the  paper  was  read  by  Dr.  Leonard  Waldo,  who,  in  his  introductory 
remarks,  called  attention  to  the  very  high  temperature  of  the  electric 
arc,  which  is  much  hishcr  than  the  temperature  recjuircd  in  the 
mclalhirgy  of  iron  anil  steel.  He,  therefore,  thinks  lh.it  the  arc 
furnace  is  not  specially  suitable  for  iron  and  steel.  "Moiling  iron 
is  very  interesting,  but  not  of  much  use."  The  resistance  furnace 
is  a  good  substitute,  but  the  trouble  with  the  ordinary  resistance 
furnace,  if  used  for  iron  and  steel,  is  that  the  clfctroiles  arc  eaten 
up  and  that  the  charge  is  thus  contaminated  from  the  electrodes. 

This  difliculty  is  completely  overcome  in  the  "induction  furnace," 
in  which  the  charge  represents  the  single  secondary  turn  of  an 
alternating-current  transformer.  There  arc,  therefore,  no  electrodes 
whatever.  The  operator  is  in  absolute  control  of  the  situation,  and 
especially  of  the  temperature.  There  is  absolute  freedom  of  the 
charge  from  contact  with  any  form  of  fuel. 

Dr.  Waldo  then  read  Mr.  Kjcllin's  paper  in  which  he  describes 
his  interesting  induction  plant,  which  was  also  described  in  Elkc- 
TRiCAL  World  and  Engineer  of  April  4,  1903.  Mr.  Kjellin,  who 
had  first  made  experiments  with  a  small  furnace  of  this  kind,  had 
the  misfortune  that  a  pulp  mill  which  he  owned  burned  down.  He 
then  concluded  to  use  the  available  water  power  for  a  larger  steel 
furnace.  Mr.  Kjcllin's  paper  does  not  seem  to  contain  much  more 
information  concerning  his  plant  and  his  process  than  has  already 
been  published  in  these  columns.  He  emphasizes  that  the  steel 
which  he  makes  is  of  the  very  best  kind.  It  contains  no  gaseous 
matter.  It  is  very  easy  to  make  the  composition  of  the  steel  just 
what  it  is  wanted  to  be.    There  was  no  discussion  of  the  paper. 

COMPRESSED    AIR    AND    ELECTRICITY    IN    MINING    OPERATIONS. 

Advanced  sheets  were  available  of  a  paper  by  Mr.  W.  L.  Saunders, 
who  discussed  and  criticised  some  points  of  a  paper  of  Mr.  W.  B. 
Clarke  on  electrical  apparatus  for  coal  mining.  Mr.  Saunders  says 
in  the  beginning  of  his  paper  that  there  is  no  war  between  elec- 
tricity and  compressed  air.  Each  one  has  its  field  of  usefulness, 
and  in  that  field  each  is  supreme,  but  the  general  tendency  of  Mr. 
Saunders'  paper  is  to  show  that  compressed  air  is  preferable  for 
certain  purposes. 

"At  least  ten  years  ago,  our  engineering  papers  contained  large 
advertisements  and  pages  of  reading  matter  about  the  application 
of  electricity  to  mines,  recording  the  introduction  of  numerous 
rock-drilling  plants,  and  claiming  that  the  problem  had  been  solved, 
greatly  to  the  advantage  of  the  miner,  and  with  promise  of  large 
profits  to  the  manufacturers  of  electrical  apparatus.  Edison  and 
Elihu  Thomson  labored  to  apply  electricity  to  mines,  and  each  be- 
lieved that  the  probabilities  of  success  were  great.  This  was  the 
period  of  the  solenoid  rock  drill,  which  was  admirably  suited,  theo- 
retically, to  the  percussive  principle,  and  in  the  development  of 
which  hundreds  of  thousands  of  dollars  have  been  spent  without 
satisfactory  result.  I  have  searched  in  vain  for  a  standard  mining 
equipment  where  electric  rock  drills  are  in  constant  commercial 
operation." 

Mr.  Saunders  quotes  several  authors  and  points  out  that  there 
is  no  place  where  the  pneumatic  engineer  has  an  easier  time  when 
competing  for  the  introduction  of  machinery  than  in  a  coal  mine 
for  the  reason  that  air  is  exactly  what  is  wanted  in  such  a  mine  and 
electricity  is  what  is  not  wanted,  the  one  being  safe  and  healthful, 
the  other  dangerous  and  destructive.  Mr.  Saunders  says  that  there 
are  places  where  electricity  is  particularly  well  adapted  for  mine 
haulage,  and  where  it  is  to  be  preferred  possibly  to  any  other  means. 
but  that  those  places  do  not  exist  everywhere,  and  that  it  would 
be  wrong  to  put  down  broad  principles.  He  also  holds  that  unless 
some  one  discovers  a  better  way  to  drill  rock  than  by  the  hammer 
blow  it  is  likely  that  the  air  drill  will  stand  supreme  for  many  years 
to  come.  "No  electric  drill  that  has  thus  far  been  devised  has 
equaled  it  in  simplicity,  and  it  is  certain  that  no  electric  drill  has  ever 
equalled  it  in  drilling  capacity,  which  is  really  the  measure  of 
efficiency." 


The  l:kci!ic  Tramways  of   Kaluoorlic,  Wcstcri) 
Australia. 


Alaska   Cable. 


Advices  from  Alaska  state  that  the  Signal  Corps  cable  from  Sitka 
to  Juneaii  went  into  regular  operation  on  October  3,  and  is  now  being 
worked  in  conjunction  with  the  Skagway  cable.  General  Greely. 
head  of  the  Corps,  has  been  superintending  the  operations  in  person. 


llY    S.    W.    ClllLDS. 

In  many  respects,  the  continent  of  Australia  ofTcrs  opportunities 
lor  the  invchtmcnl  of  American  capital,  energy  and  brains  unsur- 
passed by  few  other  comitries  in  the  world.  This  is  particularly  true 
of  the  colony  of  Western  Australia,  occupying  the  western  portion 
of  the  Island  Continent.  This  section  comprises  an  area  of  nearly 
1,000,000  M|uare  miles,  much  of  which  is  yet  undeveloped,  but  which 
has  large  niining,  agricultural  and  industrial  possibilities.  A  de- 
scription 1)1  the  K;ilgoorlic  electric  tramways  will  suffice  to  show, 
as  a  single  instance,  what  has  been  and  what  can  be  accomplished  in 
the  transportation  line  alone  there.  Although  the  city  is  situated 
400  miles  inland  from  Perth,  the  nearest  seacoast  town,  it  now 
<'njoys  the  facilities  of  an  electric  trolley  system,  built  and  operated 
.■iccording  to  the  latest  American  practice,  and  not  surpassed  as  far 
as  engineering  features  are  concerned,  by  any  city  of  similar  size 
in  the  Old  or  New  World.  Incidentally,  a  statement  of  some  of 
the  difficulties  encountered  in  building  the  system  may  be  of  interest. 

Kalgoorlic  has  a  population  of  about  30,000  people,  and  the  tram- 
way lines  were  laid  out  to  furnish  transportation  within  the  city 
itself,  and  to  the  gold  fields  lying  in  the  outskirts  of  the  city.  The 
heaviest  business  handled  by  the  tramway  comes  from  the  miners, 
who  flock  to  the  city  in  large  crowds,  particularly  on  Saturdays  and 
Sundays.  The  tramway  system  comprises  16  miles  of  track,  of 
which  10  miles  are  double-track  and  6  miles  are  single-track  lines. 
The  fares  are  collected  on  the  "flat"  system ;  that  is,  the  fare  is 
3  pence,  or  6  cents  for  a  ride  within  the  municipal  boundaries,  and 
6  pence,  or  12  cents,  to  any  point  outside  the  city  or  into  the  Roads- 
board  district,  as  the  suburbs  are  called.  Cash  fares  are  collected 
and  registered  as  in  the  United  States. 

The  tracks  are  laid  in  a  soil  which  is  practically  a  good  natural 
cement  of  ironstone  composition,  which,  though  hard  to  work,  forms 
a  very  good  and  permanent  roadbed.  In  some  cases,  excavations 
for  track  were  made  by  native  laborers  with  pick  and  shovel,  and 
in  some  cases  with  horse-drawn  plows.  The  rail  is  a  90-pound 
girder,  supplied  partly  by  a  Belgian  house  and  partly  by  the  Lorain 
Steel  Company,  of  America.  For  ballast  and  road  making,  residue 
from  the  gold  mines  known  as  "blue  metal"  was  used  to  good  ad- 
vantage. This  is  harder  than  granite  and,  when  broken  into  sizes 
ranging  from  lyi  to  2j4  in.  in  diameter  and  laid  to  a  depth  of  6  in. 
under  the  ties,  forms  a  very  hard  and  firm,  yet  elastic,  roadbed. 
The  rails  are  laid  on  ties  of  "jarrali"  wood,  a  native  wood  as  hard 
and  fine  as  American  mahogany.  It  is  practically  indestructible, 
proof  against  the  attacks  of  the  white  ants,  and  impervious  to 
moisture.  It  is  now  being  used  with  great  success  as  block  paving 
in  the  streets  of  London.  The  ties  are  6  x  8  in.  x  7  ft.  6  in.  foot  laid 
— 2  ft.  between  centers.  The  rails  are  joined  with  six-bolt  fishplates 
with  tie  rods  every  6  ft.  The  track  is  bonded  with  Mayer  &  Eng- 
lund  double  bonds  under  the  fishplates.  It  is  interesting  to  know 
that  during  the  track  excavation  w-ork,  gold  nuggets  were  frequently 
turned  to  the  surface  by  the  plow — unfortunately,  however,  not  in 
paying  quantities.  For  double-track  lines,  the  double-bracket  style 
of  overhead  construction  was  employed  with  a  single  line  of  35-ft. 
poles  of  jarrah  wood  between  the  tracks.  The  overhead  brackets 
were  also  supplied  from  Philadelphia.  On  single-track  lines  single- 
bracket  construction  was  used. 

The  car  house  measures  300  x  60  ft.  It  is  built  of  steel  through- 
out covered  with  galvanized  iron.  >  The  steel  for  the  building  was 
furnished  by  the  American  Bridge  Company.  The  pit  arrangement 
at  the  car  house  is  novel  and  is  applicable  to  American  conditions. 
The  track  rails  upon  which  the  cars  rest  in  the  car  house  are  car- 
ried on  cast-iron  columns  5  in.  in  diameter,  resting  upon  concrete 
cement  piers.  There  is  no  flooring,  strictly  speaking,  in  the  car 
bam,  but  all  the  work  is  done  from  the  ground  level.  To  expedite 
repair  work,  a  bogie  truck  with  flat-tired  wheels  is  used,  which 
can  be  moved  about  at  will  over  the  ground  level.  At  the  back  of 
the  barn  on  the  lower  level  is  a  set  of  cross  tracks  so  that  armatures 
and  truck  and  motor  parts  can  be  dropped  to  this  level  and  taken 
under  the  cars  to  any  part  of  the  workshops  on  the  bogie  trucks. 
The  workmen  stand  on  the  bogies  when  doing  the  truck  and  motor 
repair  work. 

Owing  to  the  scarcity  of  fresh  water  in  this  locality,  there  have 
been  constructed  at  the  car  barn  two  concrete  cement  tanks  running 
the  full  width  of  the  building,  into  which  is  drained  all  the  rain 
water  falling  upon  the  roof.     These  tanks  are  60  ft.  long.  8  ft.  deep 
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and  5  ft.  wide,  and  eacli  year  they  catch  and  render  available  about 
$5,000  worth  of  water,  which  is  used  for  washing  the  cars  and  for 
fire  protection  purposes.  The  car  house  is  equipped  with  a  complete 
system  of  automatic  sprinklers  in  the  roof,  the  water  for  the  sprink- 
ling system  being  drawn  from  the  cement  storage  tanks  by  a  pump 
and  forced  to  an  elevated  tank  near  the  car  house  by  which  means 
adequate  pressure  is  maintained  on  the  sprinkling  system. 

The  company  owns  10  double-truck  cars  and  15  single-truck  cars, 
all  of  which  are  of  the  closed  type  and  were  furnished  by  the  Brill 
Company,  of  Philadelphia.  The  cars  are  mounted  on  Brill  trucks 
and  in  the  case  of  the  single-truck  bodies  they  are  equipped  with 
two  General  Electric  motors.  The  double-truck  cars  have  four 
General  Electric  motors  to  each  car,  following  accepted  American 
practice. 

Power  is  furnished  by  the  Kalgoorlie  Electric  Power  and  Lighting 
Corporation,  Limited,  which  also  supplies  electric  power  to  the 
neighboring  gold  mines.  This  plant  is  capable  of  producing  power 
economically,  using  during  dry  seasons  water  which  is  practically 
a  saturated  solution  of  ordinary  and  other  salts.  The  entire  plant 
was  designed  by  J.  G.  White  &  Co.,  Limited,  of  London,  which 
later  secured  the  contract  for  its  complete  construction,  and  built 
a  plant  which  is  generally  recognized  as  being  unusually  well  done. 
The  power  house  contains  three  vertical  units,  each  consisting  of 
an  800-hp  engine  made  by  D.  Stewart  &  Co.,  of  London  and  Glas- 
gow, and  direct-connected  to  a  soo-kw  General  Electric  alternator. 
These  units  supply  two  cycle  alternating  current  at  600  volts,  which 
for  tramway  purposes  is  changed  to  550  direct  current  in  two  Gen- 
eral Electric  rotary  converters,  located  at  the  power  house.  Steam 
is  furnished  by  a  battery  of  Babcock  &  Wilcox  boilers  using  "Aus- 
tralian gum"  wood  as  fuel.  Up  to  a  short  time  ago  practically  the 
only  water  available  for  power  house  purposes  was  a  brackish  liquid 
obtained  from  the  low  levels  of  the  mines,  and  to  fit  this  for  boiler 
purposes  it  was  necessary  to  maintain  large  evaporating  and  con- 
densing plants.  Lately,  however,  the  Kalgoorlie  water  system  has 
been  completed,  which  is  now  pumping  fresh  river  water  from  the 
coast  400  miles  away. 

The  Kalgoorlie  Electric  Tramways,  of  which  the  writer  was 
general  manager,  are  owned  by  a  London  syndicate,  but  were  built 
by  J.  G.  White  &  Co.  The  tramways  were  opened  to  the  public  on 
May  20,  1902,  and  on  the  opening  day  souvenir  tickets  were  sold 
for  so  cents  each,  at  which  price  over  10,000  tickets  were  sold  to 
people  who  were  anxious  to  commemorate  the  event  by  riding  on 
the  opening  day. 

One  of  the  difficulties  in  the  way  of  economical  operation  is  the 
climate,  which  is  very  dry  for  nine  months  in  the  year.  These  con- 
ditions giving  rise  to  severe  dust  storms,  the  dust  in  the  air  at  times 
becoming  as  thick  as  the  proverbial  London  fog.  Hence,  it  is  diffi- 
cult to  maintain  the  exterior  and  interior  finish  of  the  cars  in  good 
shape,  and  the  dust  also  hinders  operation  by  filling  in  the  groove  of 
the  rail.  The  only  way  of  freeing  the  groove  from  this  accumula- 
tion of  dust  is  to  force  it  out  by  a  stream  of  water,  fed  under  pres- 
sure to  a  nozzle  attached  to  the  sprinkling  cars.  As  before  stated, 
the  water  contains  a  large  percentage  of  salt,  and  this  is  not  con- 
ducive to  long  life  of  rails  or  motor  equipments.  The  top  soil  is 
also  saline  and  very  detrimental  to  the  rails. 

Although  the  cost  of  building  these  tramways  was  very  high,  due 
to  the  transportation  and  tarifif  charges,  it  is  interesting  to  know  that 
the  road  was  built  at  a  cost  of  $5,000  per  mile  less  than  the  original 
estimate.  The  cost  of  living  in  Australia  is  high,  and  labor  is  able 
to  demand  high  wages.  Ordinary  laborers  on  the  track  receive  30 
cents  an  hour  and  conductors  and  motormen  are  paid  $3  per  <lay, 
of  eight  hours. 


Methods  and  Means  of   Extending  New  Central  Station 

Business. 


China  Objects  to  Wireless  Telegraphy. 

According  to  a  dispatch  from  Pekin,  the  first  wireless  telegraph 
station  of  Marconi  on  the  coast  of  China  was  opened  October  17 
in  the  presence  of  the  Diplomatic  and  Military  Corps  and  repre- 
sentatives of  the  Board  of  War  and  the  Board  of  Foreign  Affairs. 
Congratulatory  messages  were  exchanged  with  the  Italian  flagship 
Vettor  Pisani,  which  was  lying  off  Taku.  Wireless  telegraphy,  as 
an  auxiliary  defence  for  the  legations  was  first  suggested  as  a  mutual 
plan  between  the  legations,  but  to  Italy  is  due  the  credit  for  the 
realization  of  the  scheme.  It  is  reported  that  the  Chinese  Govern- 
ment has  already  oflfered  worship  to  heaven  to  confound  the  elec- 
trical spirits. 


At  the  meeting  last  week  of  the  Ohio  Electric  Light  Association, 
Mr.  M.  C.  Hull,  of  the  Columbus  Railway  &  Light  Company,  pre- 
sented a  paper  on  the  subject  of  methods  and  means  for  securing 
new  business  for  central  stations.  In  opening  Mr.  Hull  said  that 
one  of  the  first  and  most  important  things  to  be  taken  into  con- 
sideration when  the  question  of  how  best  to  get  new  business  is 
considered,  is  that  of  complete  harmony  between  the  department 
having  that  work  in  charge  and  the  other  departments  upon  which 
that  particular  one  is  dependent  for  support. 

The  contracting  department  creates  the  demand,  and  the  men 
engaged  in  this  work  should  be  thoroughly  acquainted  with  the 
business,  in  order  to  meet  and  cope  with  every  situation  which 
arises.  It  is  really  the  sales  department,  and  every  solicitor  is  a 
salesman,  for  he  meets  all  customers  on  their  own  ground  and  must 
of  necessity  work  under  exactly  the  same  conditions  as  any  com- 
mercial salesman.  When  the  salesman,  however,  has  landed  his 
order  and  sends  it  into  the  house,  it  is  now  up  to  them  to  see  that 
the  customer  gets  his  goods  according  to  schedule;  if  he  does  not 
the  salesman  is  apt  to  meet  with  a  cool  reception  upon  his  next 
visit.  In  any  case  too  much  stress  cannot  be  put  upon  the  im- 
portance of  showing  every  customer,  however  small,  every  consid- 
eration possible. 

In  planning  a  campaign  for  new  business,  it  would  be  well  to 
divide  the  work  as  much  as  possible  into  the  various  classes,  such 
as  power,  factory  and  store  lighting,  sign  and  display  window, 
residence,  etc.,  and,  if  practicable,  have  a  man  especially  fitted  for 
each  class  of  work,  which  plan,  if  it  can  be  carried  out,  will  bring 
the  best  results. 

The  territory  to  be  solicited  should  be  blocked  out  in  districts^ 
and  each  district  worked  carefully  and  systematically.  The  only 
satisfactory  way  to  do  this  is  to  make  a  thorough  house-to-house 
canvass,  keeping  a  record  of  the  result  of  each  interview.  These 
records  can  be  kept  on  cards  and  indexed  so  that  they  can  easily 
be  referred  to  at  any  time.  The  interviews  which  give  promise  of 
results  and  and  those  which  are  discouraging  should  be  kept  on 
cards  "of  diflferent  color,  so  that  the  promising  ones  can  be  more 
readily  followed  up.  The  others  should  not  be  dropped,  however, 
without  receiving  at  least  one  more  call,  for  they  frequently  talk 
very  differently  at  the  second  interview.  The  card  records  admit  of 
such  a  wide  range  in  detail  that  one  can  make  as  many  sub-divisions 
as  wished  in  classifying  and  recording  this  work. 

In  case  of  new  buildings  it  is  a  good  policy  to  address  a  personal 
letter  to  each  party  taking  out  a  permit  to  build,  suggesting  the 
idea  of  wiring  and  the  subsequent  use  of  current,  these  letters  to 
be  followed  by  a  personal  call  on  the  owner.  It  is  also  a  good  plan 
to  keep  in  touch  as  much  as  possible  with  the  architects  and  con- 
tractors, for  they  can  in  a  great  many  cases  be  of  considerable 
assistance.  It  has  been  the  experience  of  Mr.  Hull  that  a  very  small 
percentage  of  the  new  houses  planned  make  any  provision  in  the 
specifications  for  electric  lighting,  and  the  above  method  has  been 
the  means  of  securing  business  from  probably  more  than  half  of 
them,  which  would  otherwise  have  been  finished  without  wiring. 

The  most  desirable  customer  is,  of  course,  the  long-hour  power 
user,  and  to  get  him  means  in  most  cases  to  educate  him  up  to  it. 
He  can  be  found  in  every  city  and  is  usually  running  a  steam  or 
gas  engine  plant  with  his  source  of  power  located  as  far  from  the 
machinery  he  is  operating  as  he  possibly  can  get  it,  seemingly  losing 
sight  of  the  fact  that  a  great  deal  of  power  is  required  to  turn  shaft- 
ing and  belting.  As  long  as  his  present  equipment  will  do  the  work 
required,  it  is  next  to  impossible  to  make  any  impression  on  him. 
In  the  course  of  time  he  is  compelled  to  figure  on  more  power, 
either  because  his  engine  is  wearing  out  or  it  has  grown  too  small 
for  his  business,  and  then  is  the  time  to  go  after  him.  He  seldom 
knows  what  it  costs  him  to  operate,  and  it  is  the  business  of  the  cen- 
tral station  man  to  show  him  the  advantages  of  economy  of  motor- 
driven  machinery.  The  man  to  do  this  must  study  very  carefully 
the  conditions  in  each  particular  case,  and  must  know  the  amount 
of  power  required  to  operate  the  difTerent  kinds  of  machines.  If 
the  prospective  customer  is  wide  awake  and  progressive  he  will 
readily  sec  the  force  of  the  argument  when  he  is  shown  how  much 
he  can  save  by  the  intelligent  grouping  of  such  machines  as  are 
running  constantly,  and  operating  them  with  a  small  motor  located 
in  the  center  of  the  group,  thereby  reducing  to  the  minimum  power 
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lost  in  tr:inMiii!>.siuii.  In  tin.-  case  uf  mucIi  niachuic!i  m  urc  U!>cd  ni- 
tcrmittciitly,  individual  motors  should  be  installed  which  save  ex- 
penditure ot  .ill  power  cxi-cpl  when  they  arc  actually  in  operation 
A  very  tavurablc  coni|)arisun  ol  ct>.sl  can  be  made  on  a  plant  opcr 
ating  luider  the  above  conditions,  and  one  runniuK  under  the  old 
method  of  driving  a  long  main  shaft  from  one  end.  These  arc 
facts  with  which  the  majority  of  power  users  arc  unaci|uaintcd, 
and  when  they  arc  presented  to  them  in  an  intelligent  manner  one 
can  nearly  always  get  at  least  a  part  of  their  business.  In  the  case 
of  a  manufacturing  plant  in  Columbus,  which  removed  within  the 
past  year  to  a  new  and  larger  factory,  the  iiucstion  of  power  was 
taken  up  with  them  along  the  lines  suggested  above,  with  the  result 
that  they  gave  up  their  intention  of  installing  a  gas  engine,  and 
equipped  their  new  plant  with  individual  motors,  and  are  well 
satisfied  that  they  did  so.  In  another  instance  where  a  call  was 
made  at  a  factory  to  solicit  lor  lighting,  conversation  brought  out 
the  fact  that  they  were  just  about  to  close  a  contract  for  a  40-hp 
gas  engine.  This  information,  of  course,  started  an  investigation 
as  to  their  requirements,  with  the  result  that  they  were  shown 
that  they  did  not  need  nearly  so  much,  and  a  contract  was  made  wiili 
them  to  install  14  hp  in  three  motors,  which  will  furnish  tluin 
ample  power  for  some  time  to  come. 

By  making  a  careful  study  of  the  conditions  and  requirements  in 
small  shops,  and  even  in  the  larger  ones,  one  will  put  himself  in 
the  way  of  securing  a  part  of  all  of  their  power. 

Next  to  the  power  user  comes  the  long-hour  lighting  customer, 
and  sign  and  display  window  lighting  is  also  in  this  class.  This 
sort  of  lighting  should  not  be  taken  up  along  the  same  lines  that 
you  would  follow  in  presenting  a  proposition  for  interior  lighting. 
It  is  advertising  of  the  best  kind,  and  as  such  its  features  should 
be  strongly  brought  out.  Every  merchant  expects  to,  and  does, 
spend  a  certain  amount  of  money  each  year  for  advertising  purposes, 
and  until  very  recently  the  newspapers  have  been  reaping  the  harvest 
of  the  money  so  spent.  The  central  station,  however,  has  come  to 
the  front  with  its  better  facilities  for  presenting  the  merchants' 
goods  to  the  public,  in  the  way  of  illuminated  signs  which  designate 
his  location  by  night  as  well  as  by  day,  and  by  attractive  window 
lighting,  which  displays  the  goods  themselves  to  every  passerby  on 
the  street,  thereby  reaching  a  large  number  of  people  who  do  not 
read  the  advertisements  in  the  newspapers.  The  solicitor  who  can- 
vasses for  this  sort  of  business  must  be  thoroughly  posted  on  the 
subject,  and  use  his  knowledge  for  the  benefit  of  the  customer,  who 
will  nearly  always  leave  it  to  him  to  decide  what  will  give  the  best 
results. 

As  a  matter  of  course,  they  will  not  all  make  the  investment  re- 
quired to  install  an  electric  sign,  but  these  signs  are  now  put  up  in 
such  an  attractive  manner  and  are  being  so  extensively  used  that 
the  merchant  who  is  progressive  must  of  necessity  consider  the 
question.  The  free  use  of  current  along  these  lines  naturally  lead 
him  to  try  the  experiment  of  making  his  interior  more  attractive, 
which  he  does  by  burning  more  light,  and  he  soon  finds  it  a  paying 
proposition,  so  that  in  the  end  he  becomes  a  customer  who  uses  his 
installation  a  good  part  of  the  day  as  well  as  late  into  the  night. 

Residence  lighting  seems  to  be  one  of  the  hardest  kind  to  get. 
mainly  from  the  fact  that  nearly  all  people  take  it  for  granted  that 
the  cost  is  prohibitive.  As  a  matter  of  fact  it  is  not,  for  a  house 
can  be  lighted  just  as  cheaply  and  much  more  satisfactorily  by  the 
use  of  electric  light  properly  distributed  as  it  can  by  any  other 
method  of  illumination,  and  here  again  the  solicitor  must  get  in  his 
good  work.  He  nearly  always  has  his  first  interview  with  the  lady 
of  the  house,  and  when  he  has  shown  her  that  electric  light  is  not 
beyond  her  means  a  few  suggestions  as  to  other  uses  of  current,  such 
as  a  small  smoothing  iron  for  her  fancy  work,  or  an  electric  chafing 
dish  for  little  lunches— these  with  the  knowledge  that  she  can  have 
a  turn-down  light  and  obviate  the  use  of  matches,  will  make  of 
her  an  advocate,  and  she  will  use  her  influence  to  get  the  service 
into  the  house. 


Recent  liicctrochcmical  Dcvclopiiiciits. 


Colorado  Electric  Light  Association. 


The  Colorado  Electric  Light,  Power  and  Railway  Association  will 
hold  its  first  annual  meeting  at  Denver  on  October  28  and  29.  This 
association  was  organized  last  August.  Mr.  George  B.  Tripp,  of 
Colorado  Springs,  is  the  secretary  of  the  association. 
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The  treatment  of  the  nickel-copper  ores  of  Sudbury,  Canad.i,  is 
of  great  commercial  importance  and  two  processes  there  applied  have 
achieved  comnirrcial  success.  The  ores  generally  contain  I  per  cent, 
of  nickel  and  the  same  amount  of  copper,  and  also  contain  iron  and 
sulphur.  They  are  roasted  and  melted  with  an  addition  of  lime- 
stone and  coke;  the  resulting  matte  is  treated  in  converters  and 
then  contains  about  35  to  40  per  cent,  of  copper,  35  to  40  per  cent, 
of  nickel  and  l/i  to  I  per  cent,  of  iron,  the  balance  being  sulphur. 
The  problem  is  now  to  separate  the  nickel  from  the  copper.  Two 
methods  have  proven  commercially  successful  for  this  purpose. 
The  one  is  the  Orford  process,  operated  by  the  Orford  Copper 
Company,  and  which  is  a  purely  chemical  process;  the  other  process, 
which  is  electrochemical,  was  devised  by  David  II.  Browne,  and  was 
in  successful  use  for  some  years  at  the  Cleveland  plant  of  the 
Canadian  Copper  Company.  The  Browne  process  consists  essen- 
tially in  electrolizing  first  a  solution  of  mixed  nickel  chloride, 
cuprous  chloride,  sodium  chloride  and  ferrous  chloride.  In  a  bath 
with  nickel-copper  anodes  and  copper  cathodes  most  of  the  copper 
is  electrolytically  deposited.  By  chemical  means  the  rest  of  the 
copper  in  the  solution  is  removed;  then  follows  the  removal  of  iron 
and  of  sodium  chloride,  so  that  finally  the  electrolyte  is  a  solution 
of  nickel  chloride,  which  is  electrolyzed  between  graphite  anodes 
and  nickel  cathodes.  Nickel  is  deposited  on  the  cathodes  and  chlor- 
ine is  evolved  at  the  anodes  and  is  then  used  for  making  new  elec- 
trolyte. 

In  a  patent  recently  granted  to  Messrs.  Charles  E.  Baker  and 
.-\rthur  W.  Burwell,  of  Cleveland,  Ohio,  the  inventors  try  to  solve 
the  same  problem  in  the  following  way :  The  ore  is  crushed  and 
chlorinated.  The  chlorides  of  nickel,  copper  and  iron  are  then 
brought  into  solution.  "A  sulphate"  or  sulphuric  acid  is  added  to 
change  the  chlorides  into  sulphates.  The  copper  is  removed  by 
electrolysis  using  anodes  of  carbon,  lead  or  nickel,  and  an  e.m.f. 
insufificient  to  deposit  nickel  or  iron.  Ammonium  oxalate  or  other 
salt  is  added  to  convert  the  nickel  sulphate  into  such  double  nickel 
salt  as  may  be  desirable  for  the  following  electrodeposition  of  nickel. 
The  latter  electrolytic  process  is  carried  on  with  a  current  density 
insufficient  to  effect  the  deposition  of  iron.  The  iron  remaining  in 
the  solution  may  finally  be  clectrodeposited,  briquetted  and  melted 
down. 

The  most  obvious  difference  of  this  process  from  the  Browne 
process  and  the  older  experiments  of  Hoepfner,  is  that  the  latter 
electrolyzed  chloride  solution,  while  in  the  new  process  the  chloride 
solutions  are  changed  into  sulphates  before  electrolysis.  Nothing 
is  said  in  the  sjiecification  of  this  patent  concerning  the  advantages 
of  the  use  of  a  sulphate  over  a  chloride  solution. 

The  chlorination  stage  of  the  process  is  described  as  follows: 
The  ore,  crushed  to  about  50  mesh,  is  placed  in  a  revolving  drum 
and  heated  by  external  means  to  about  150°  C.  Dry  chlorine  gas 
is  introduced  into  the  drum  and  combines  with  the  sulphur  to  form 
sulphur  chloride,  S,CI„,  which  volatilizes  below  this  temperature  and 
is,  therefore,  driven  off  to  a  suitable  condenser  and  liquefied.  The 
metals  in  the  ore  are  thus  changed  into  chlorides. 

COMPOSITE    METAL    ROLL. 

A  patent,  with  the  above  title,  recently  granted  to  Mr.  Charles  J. 
Reed,  of  Philadelphia,  does  not  disclose  any  new  electrochemical 
principle,  but  is  an  interesting  example  of  what  can  be  accomplished 
by  well-known  electrochemical  methods  for  specific  purposes.  The 
patent  relates  to  composite  metal  rolls  for  use  in  the  manufacture  of 
paper  and  analogous  operations  which  require  rolls  having  hard, 
smooth  and  substantially  non-corrodible  surfaces.  The  inventor 
starts  with  a  cast-iron  drum  with  a  coating  of  a  solder  which  is 
an  easily  fusible  alloy,  and  places  over  this  coating  a  cover  of  rolled 
or  drawn  copper,  nickel  or  brass  or  some  other  suitable  alloy.  A 
close  union  between  this  covering  and  the  body  of  the  roll  is  then 
effected  by  applying  sufficient  heat  to  weld  this  solder.  Finally,  a 
layer  of  similar  or  harder  metal  or  alloy  is  electrolytically  deposited 
upon  the  cover.  In  some  cases  it  may  be  advantageous  to  deposit 
electrolytically  an  additional  or  third  coating.  For  example,  it  is 
for  some  purposes  advantageous  to  construct  a  roll  of  one  layer  of 
copper  soldered  to  the  cast-iron  drum,  electrolytically  deposit  a  layer 
of  tough  copper  upon  the  first  copper  layer,  and,  finally,  electro- 
lytically deposit  a  layer  of  nickel  upon  the  second  layer  of  copper. 
The  advantages  claimed  for  this  roll  are  its  ready  and  inexpensive 
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manufacture,   its   durability   in   service   and   its   smooth,   non-porous 
cylindrical  surface.. 

ELECTRIC    FURNACE. 

A  patent  was  granted  recently  to  Mr.  Francis  E.  J.  Hatch,  of 
Green  Bay,  Wis.,  for  a  type  of  resistance  furnace  in  which  the  cur- 
rent is  confined  to  a  series  of  heating  conductors  so  arranged  as  to 
produce  an  even  distribution  of  heat  through  the  charge  of  the  fur- 
nace. As  vk-ill  be  seen  in  Fig.  i,  which  shows  a  cross-section  of 
the  furnace,  there  is  an  outer  cylinder  of  metal  having  an  interior 
lining  of  fire  brick  or  other  suitable  refractory  material.  A  number 
of  straight  tubes  of  porcelain  or  other  highly  refractory  material 
traverse  the  cylinder  lining  in  close  proximity  to  its  interior  surface. 
These  tubes  contain  the  heating  conductors,  consisting  of  a  series  of 
small  cylindrical  carbon  or  graphite  blocks  of  such  a  diameter  as 
to  snugly  fit  within  the  bore  of  the  tube.  At  both  ends  of  each  tube 
springs  are  provided  which  press  the  graphite  blocks  in  each  tube 
together. 

The  advantages  claimed  for  this  construction  are  that  the  graphite 
or  carbon  conductors  are  efficiently  protected  from  being  wholly  or 
partially  destroyed  by  abrasive  contact  with  the  charge,  and  at  the 
same  time  they  are  arranged  to  disseminate  their  heat  at  practically 
the  interior  surface  of  the  lining  of  the  furnace.  The  construction 
of  each  heating  conductor  in  the  form  of  a  series  of  graphite  blocks 
has  the  advantage  that,  although  continually  held  in  contact  with 
each  other  by  the  action  of  the  pressure  devices  at  the  opposite 
ends,  the  short  sections  of  the  carbon  conductor  never  form  a 
completely  closed  circuit  throughout  the  entire  sectional  area  of  a 
block,  and  constantly  incipient  electric  arcs  are  formed  between  ad- 
joining blocks.  The  heating  effect  of  such  arcs  is  rapidly  mani- 
fested, and  by  properly  proportioning  the  blocks  they  may  be  brought 
to  intense  incandescence  from  end  to  end,  so  that  practically  the 
entire  conductor  is  brought  to  an  intense  heat.  The  pressure  of  the 
springs  upon  the  ends  constantly  tends  to  take  up  the  wear  due  to 
the  formation  of  the  arcs  and  to  maintain  the  blocks  in  proper  contact. 

PRODUCTION    OF    NITROGEN    COMPOUNDS. 

A  patent,  recently  granted  to  Mr.  Guillaume  de  Chalmot,  of 
Leaksville,  N.  C,  relates  to  the  production  of  nitrides  of  metals  or 
metalloids  in  the  electric  furnace  and  the  production  of  ammonia 
from  such  nitrides.  If  oxides  or  salts  are  mixed  with  carbonaceous 
matter  and  heated  in  the  electric  furnace  while  a  current  of  nitrogen 
is  passed  through  the  material,  the  formation  of  nitrides  results  with 


FIG.     I. — -HATCH    ELECTRIC    FURNACE. 

occasional  traces  of  cyanides.  Nitrides  of  calcium,  barium,  alumi- 
num and  titanium  can  thus  be  obtained.  It  is  not  sufficient  to  pass 
the  nitrogen  over  the  heated  mass  in  the  furnace,  but  it  must  be 
forced  through  the  charge.  To  this  end  the  inventor  conducts  the 
reaction  with  an  excess  of  carbon  whereby  the  material  is  rendered 
very  porous,  whereby  the  nitrogen  can  be  forced  through  the  entire 
porous  mass  and  brought  into  intimate  contact  with  all  the  reduced 
metal.  In  order  to  obtain  ammonia  from  these  nitrogen  compounds, 
they  are  treated  with  steam  at  red  heat.  The  steam  should  first  be 
superheated,  but  if  not  it  will  become  so  on  the  contact  with  the 
hot  compound.    In  the  case  of  barium,  calcium  and  other  basic  ele- 


ments, the  ammonia  is  easily  obtained  in  this  manner  from  their 
nitrides  or  cyanides.  In  the  case  of  titanium  it  is  preferable  to  mix 
its  nitride  with  a  basic  oxide  and  then  subject  the  mixture  to 
superheated  steam. 

The  inventor  prefers  to  produce  both  the  formation  of  the  nitride 
and  the  production  of  ammonia  in  the  electric  furnace,  by  simul- 
taneously forcing  nitrogen  and  superheated  steam  through  the 
charge.  In  order  to  make  the  operation  continuous  he  feeds  con- 
tinually fresh  material  from  above  into  the  furnace  and  causes  the 
charge  to  slowly  descend  at  a  rate  to  insure  that  the  greater  part 
of  the  material  shall  be  acted  upon  and  reduced  by  the  electrically- 
generated  heat  in  the  furnace,  the  nitrogen  being  introduced  at  the 
top  of  the  furnace  and  circulated  downwards  past  the  electrodes,  and 
tlie  superheated  steam  being  introduced  preferably  beneath  the  elec- 
trodes. The  entire  mass  gradually  descends  and  is  finally  removed 
at  the  bottom  of  the  furnace.     As  titanium  takes  up  nitrogen  more 


FIG.    2. — KENNEDY    STORAGE   BATTERY. 

readily  than  any  other  element  the  inventor  prefers  to  employ 
titanium  oxide  (rutile,  brookite  or  anastase)  or  high-grade  titanif- 
erous  ore. 

STORAGE  BATTERY   INVENTION. 

A  patent  granted  to  Mr.  Charles  \V.  Kennedy,  of  Rutledge,  Pa., 
for  improvements  in  the  field  of  storage  batteries,  relates  to  a 
series  of  cells,  trays  or  cups  nested  to  form  a  battery  of  required 
size.  The  general  appearance  of  the  battery,  shown  in  Fig.  2,  is 
quite  similar  to  the  former  apparatus  used  in  the  Salom  lead  reduc- 
tion process.  There  is  provided  a  bottomless  separator  tray  having 
flaring  sides  and  an  inner  ofTset  supporting  portion.  A  metallic 
dish  is  supported  by  this  offset  portion  and  the  positive  and  negative 
electrodes  are  supported  by  this  dish. 

A  patent  recently  granted  by  Mr.  I.  L.  Roberts,  of  New  York 
City,  describes  a  diaphragm  for  use  in  double  fluid  batteries.  The 
diaphragm  is  made  of  glass  cloth  having  its  interstices  filled  with 
gelatinous  material.  Such  diaphragms  are  said  to  resist  the  action 
of  the  strongest  acids  and,  on  account  of  their  flexibility,  they  are 
easily  secured  in  place  in  a  battery,  and  will  stand  severe  jolting 
without  injury.  The  glass  cloth  which  he  has  found  best  suited 
for  the  purpose  is  tightly  woven  of  very  finely  spun  filaments  of 
glass,  a  large  number  of  such  filaments  composing  each  thread  of 
the  warp  and  woof.  This  makes  a  fabric  of  close  texture  containing 
innumerable  spaces  or  pores  which  are  filled  with  a. gelatinous  elec- 
trolyte. 

MISCELLANEOUS. 

A  patent  recently  granted  to  Mr.  William  H.  Davis,  of  Boulder, 
Colo.,  refers  to  a  process  of  treating  cyanide  solutions  during  or 
subsequent  to  their  contact  with  the  ore,  whi^reby  the  double  salts 
in  the  solution  are  dissociated  and  the  regeneration  of  the  cyanide 
in  the  solution  is  simultaneously  accomplished  with  the  purification 
of  the  solution.  The  process  consists  essentially  in  adding  an  alka- 
line hydrate  to  the  contents  of  the  storage  or  leaching  tanks,  and 
then  subjecting  the  mixture  to  the  action  of  an  alternating  electric 
current  to  break  up  the  double  salts  and  precipitate  the  base  metals 
and  combine  the  cyanogen  radicle  with  the  alkaline  hydrates  to 
regenerate  the  alkaline  cyanide.  Mr.  George  W.  Frazier,  of  Alle- 
gheny, Pa.,  is  the  patentee  of  an  apparatus  for  the  electrolytic  puri- 
fication of  water,  the  invention  claimed  referring  to  details  of 
mechanical  construction.  A  patent  granted  to  Mr.  Albert  R.  Pritch- 
ard,  of  Rochester,  N.  Y.,  relates  to  details  of  mechanical  construc- 
tion of  an  apparatus  for  plating  sheets  of  metal  on  one  side  only; 
for  instance,  for  coating  parts  of  sheet  metal  ware  vessels  on  one 
side  with  zinc. 
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Mcctinu  of  the  Ohio  lilcctric  LiKht  Association. 


The  ninth  aiinn;il  meeting  of  tlie  Ohio  Electric  Light  Association 
was  held  at  lloli-l  Chittenden,  Columbus,  Ohio,  on  OctubiT  13-15, 
1003.  This  Association  comprising,  as  it  docs  in  its  membership, 
all  of  the  principal  central  stations  of  Ohio,  always  holds  inter- 
esting meetings,  and  this  was  no  exception.  The  programme  of  this 
>ear  was  a  departure  from  tlic  ordinary  in  that  it  gave  considerable 
attention  to  boiler  and  engine  room  economy  and  ecjuipment.  The 
attemlance  of  members,  however,  was  somewhat  below  the  average, 
and  it  is  thought  by  some  members  that  the  dates  are  set  too  late 
in  the  fall,  when  the  busy  season  keeps  many  from  attending.  On 
the  other  hand,  representatives  of  electrical  mannlacturers  and  supply 
dealers  were  present  in  full  force.  President  W.  O.  Thompson  and 
the  faculty  of  the  Ohio  State  University,  gave  a  reception  to  the 
members  of  the  Association  on  Wednesday  evening.  Here  the 
party  was  received  by  I'rufs.  VV.  O.  Thompson,  l^dward  Orton,  Jr., 
F.  C.  Caldwell,  E.  E.  Hitchcock  and  W.  T.  Magruder. 

Officers  elected  during  the  session  for  the  ensuing  year  arc  as 
follows:  President,  S.  M.  Rust,  Piqua ;  vice-president,  J.  H.  Per- 
kins, Youngstown ;  secretary-treasurer,  D.  L.  Gaskill,  Greenville. 
Advisory  Committee — D.  L.  Gaskill,  Greenville;  Samuel  Scovil, 
Cleveland ;  L.  G.  White,  Columbus.  E.xccutive  Committee — A.  W. 
Field,  Columbus,  Ohio;  W.  F.  Hubbell,  Wauseon ;  A.  C.  Blinn, 
Sandusky ;  J.  F.  Bendure,  Lima ;  C.  Johnson,  Akron.  Finance  Com- 
mittee—E.  H.  McKnight,  Middletovvn ;  Edward  Plaisted,  Kenton ; 
E.  F.  Gwynn,  Delaware.  President  Rust  is  familiar  with  conditions 
in  the  State,  having  been  connected  with  the  management  of  his 
home  company  for  the  past  ten  years,  and  will  make  a  popular  ofKcial. 
Mr.  J.  H.  Perkins,  of  Youngstown,  has  for  the  past  two  years  made 
a  most  painstaking  and  efficient  secretary,  and  his  advancement  to  the 
vice-presidency  is  a  deserved  recognition.  The  incoming  secretary- 
treasurer,  Hon.  D.  L.  Gaskill,  in  addition  to  being  a  past-president, 
is  a  forceful  man  who  doubtless  will  make  many  accessions  to  the 
membership  during  the  coming  year. 

President  A.  W.  Field,  of  Columbus,  in  his  annual  address,  briefly 
reviewed  the  objects  of  the  Association,  viz.,  the  fostering  of  the 
common  interests  of  its  members,  the  advancement  of  scientific  and 
practical  knowledge  in  matters  relating  to  electric  light  and  power 
companies,  and  the  establishment  of  cordial  and  beneficial  relations 
with  kindred  associations ;  and  both  in  his  address  and  at  other 
times  referred  to  the  mutual  interests  of  the  members  of  the  Asso- 
ciation and  representatives  of  electrical  machinery  and  appliances. 
He  referred  to  the  benefits  conferred  upon  the  smaller  plants, 
especially,  and  after  thanking  the  Association  for  honors  conferred 
upon  himself,  predicted  that  the  Association  would  continue  as  in 
the  past  to  maintain  a  high  position  of  usefulness  in  its  chosen  field. 
Follow-ing  are  abstracts  of  the  papers  read  and  of  their  discussion : 


Mr.  W.  D.  Chester,  in  a  paper  entitled  "Steam  Boilers  for  Power 
Plants,"  after  treating  the  principles  of  combustion,  evaporation 
and  fuels,  described  in  general  terms  the  various  types  of  boilers 
now  in  use.  and  pointed  out  the  advantages  of  the  water  tube  boiler, 
dwelling  upon  its  adaptability  for  high  pressure  and  the  quickness 
in  which  steam  may  be  raised  in  it.  As  an  illustration  of  this  latter 
point  he  referred  to  a  large  power  plant  in  Washington  equipped 
with  marine  boilers  in  which  it  is  necessary  to  begin  to  get  up  steam 
five  to  six  hours  before  the  peak  load  comes,  or  rather  is  due.  As  a 
contrast  to  this,  and  as  showing  the  possibilities  of  the  sectional 
water  tube  boiler  a  case  was  mentioned  where  a  265-hp  water  tube 
boiler  was  blowing  off  steam  at  215  pounds'  pressure  in  less  than 
fifteen  minutes  after  fire  was  lighted  in  a  cold  furnace  with  the 
water  in  the  boiler  at  72°  F.  An  emergency  capacity  test  of  this 
same  boiler  of  three  and  one-half  hours'  duration  showed  an  aver- 
age of  13J/2  pounds  of  water  per  hour,  per  square  foot  of  heating 
surface,  or  four  and  one-half  times  its  nominal  rating,  and  that 
without  the  slightest  sign  of  straining  or  overheating  in  any  respect. 
The  average  rate  of  combustion  on  this  test  w-as  59^  pounds  of 
Pocahontas  coal  per  hour,  per  square  foot  of  grate  surface ;  and  the 
water  evaporation  was  10.15  pounds  of  feed  water  from  and  at 
212°  F.  per  pound  of  combustible.  This  was  a  standard  size  and 
type  of  boiler  which  has  repeatedly  show-n  its  ability  to  success- 
fully, and  without  sign  of  distress,  duplicate  this  performance. 

Mr.  D.  S.  Kohler,  of  the  Columbus  Railways  &  Light  Company, 
opened  the  discussion  on  Mr.  Chester's  paper,  and  asked  if  the 
author  had  any  data  as  to  amount  of  saving  from  use  of  super- 
heaters, and  as  to  how  the  superheaters  made  by  his  company  com- 


patcd  with  those  known  as  independent  siipcrhealcrs.  Mr.  Chester 
.>tatcd  that  his  company  made  both  kinds,  but  llic  scparatcly-fired 
had  not  met  with  much  success.  A  test  of  a  Mclntire  compound 
steam  engine  in  Columbus,  Ohio,  after  running  the  same  battery 
two  days  not  superheated,  and  then  two  days  superheated,  showed  a 
saving  of  ten  or  eleven  per  cent,  in  pounds  water  evaporated  per 
kilowatt  generated.  Prof.  Hitchcock,  of  the  Ohio  State  University, 
.isked  in  the  case  of  a  boiler  being  run  at  51)  per  cent,  overload, 
what  will  be  its  life  of  it  comparatively  speaking,  with  good  water 
supplied  and  boiler  cleaned  properly?  Mr.  Chester  said  he  could 
not  answer  definitely,  generally  speaking ;  the  particular  case  cited 
by  liim  in  the  p.ipcr  was  with  forced  draught,  with  boiler  room  en- 
closed. Mr.  Goldsmith  cited  a  test  made  by  the  Southwark  Foundry 
&  Machine  Company,  Chicago,  at  the  Commonwealth  Electric  Light 
Station,  where  a  1,250-hp  engine  using  100°  superheat,  under  150 
pounds  pressure,  showed  a  consumption  of  10.7  pounds  per  indicated 
hp-hour.  The  engine  was  a  Porter  cross-compound,  vertical,  four 
valves  for  each  cylinder.  The  test  was  for  6  hours  on  a  water  rheo- 
stat load.  Inquiry  made  as  to  the  advantage  of  enclosing  the  boiler 
room,  as  compared  with  enclosing  separate  ash  pits,  elicited  the 
statement  by  Mr.  Kohler  that  the  former  practice  was  a  simpler 
arrangement,  and  on  that  account  adopted. 

The  president  suggested  discussing  in  this  connection  methods  of 
cleaning  boilers,  and  asked  for  an  expression  from  Mr.  Perkins,  of 
Youngstown.  Mr.  Perkins  stated  that  the  water  there  was  as  bad 
as  Pittsburg  water  and  developed  a  great  deal  of  scale;  he  thought 
this  difficulty  had  been  much  aggravated  since  they  had  used  water 
tube  boilers,  and  they  had  been  compelled  to  find  an  efficient  method 
to  remedy  the  conditions. 

He  deprecated   the  use  of  a  hanmier  on  the  tubes,  and  is  using 
a  Weinland  tube  cleaner.     He  had  tried  four  diflferent  boiler  com- 
pounds, with  fair  success,  and  had  finally  adopted  a  combined  process 
of  boiler  compounds  and  mechanical  cleaner,  the  latter  operated  by 
a  motor  running  along  in  front  of  boiler.    Mr.  Kohler  thought  there 
was  less  scale  with  water  tube  boilers.    Mr.  Perkins  said  the  trouble 
was  not  more  scale,  but  one  could  not  get  at  it  so  well  to  clean  it  out. 
Mr.    Kohler    referred    to    the    advantage    of   standing    outside    and 
working  a  machine  on  a  water  tube  rather  than  going  inside  and 
using  a  hammer.     Mr.   Kohler  said   he  had  found  no  trouble  after 
cleaning   the  same   tubes   five  years   at  least  three  times  annually. 
The  cleaner  rather  tended  to  put  a  polish  on  the  tubes  which  pro- 
tected them  somewhat.     Mr.  Perkins  coincided,  and  had  also  found 
no   ill   effects   from   boiler  compounds  as  to  pitting,  although   this 
might  be  possible  with  some  compounds  if  used  in  sufficient  quan- 
tity.    Mr.  McKnight  in  reply  to  inquiry  stated  that  he  used  crude 
oil  and  found  it  to  give  good  satisfaction,  although  their  water  was 
very  bad.     Referring  to  bagging,  it  was  staled  by  Mr.  Kohler  that 
he  never  found  a  tube  bagged  above  the  first  row.     He  had  never 
heard  a  satisfactory  explanation  of  this.     Prof.  Hitchcock  declared 
in  favor  of  a  fire-brick  arch  or  Dutch  oven  Turner  furnace,  especially 
with  use  of  bituminous  coals,  as  a  means  of  protecting  the  heating 
surface,  and  tending  to  distribute  the  heat  better.     Mr.  Kohler  asked 
if  any  one  had  used  the  Shelby  seamless  drawn  tubes,  and  with  what 
results?     Mr.    Perkins    stated   that   after   careful    investigation   and 
keeping  track  of  every  tube  by  number,  they  had  settled  down  to 
the  Tyler  charcoal  iron  tubes,  which  could  be  bought  at  three-fifths 
the  cost  of  the  Shelby.     Mr.   Kohler  had  not  obtained  any  better 
results  with  the  seamless  than  some  others  on  the  first  row  of  tubes. 
In  a  paper  entitled  "Engine  Economy  and  Equipment,"  Mr.  E.  J. 
Bechtel.  of  Toledo,  Ohio,  referred  in  general  terms  to  the  several 
types  of  prime-movers,  and  pointed  out  that  in  designing  the  engine 
equipment  for  a  central   station  it  is  neither  the  engine  having  the 
best  steam  economy  on  the  one  extreme  nor  the  engine  having  the 
least  first  cost  on  the  other  extreme,  which  is  to  be  considered  the 
most  efficient;  but  it  is  the  engine  which  is  best  adapted  to  operate 
under   local   conditions    as    they  exist,    or    under   conditions    which 
can   be   brought   about.      In   other    words,    all    conditions    including 
interest  on  investment,  etc.,  should  be  carefully  studied,  before  de- 
ciding upon  the  proper  equipment.     Upon  the  combination   of  all 
conditions    depends   the   advisability   of   using   high-pressure    steam, 
superheated    steam,    vertical    or    horizontal,    simple    or    compound, 
condensing  or  non-condensing,   high   or  low-speed  engines,   size  of 
units,  with  or  without  steam  jackets,  reheating  coils,  superheaters 
and  various  other  appliances,  which  tend  to  change  the  conditions 
of  economy.     The  economy  of  the  central  station,  moreover,  does 
not  depend  entirely  upon  the  design  of  the  equipment,  but  also  upon 
the   operating  force,   which   can   in   a   great   many   cases   lessen   the 
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efficiency  of  a  well-designed  station  or  increase  the  efficiency 
of  a  poorly-designed  one  by  their  method  of  operation.  Thus, 
the  importance  of  carefully  selecting  an  operating  force  which 
will  give  maximum  results  with  the  least  cost,  is  apparent.  The 
force  should  be  carefully  made  up  of  men  capable  of  promotion 
with  the  knowledge  that  a  defined  line  of  promotion  is  before  them, 
depending  upon  their  ability  and  time  of  service,  without  any  show 
of  favoritism.  In  this  way  only  will  we  be  able  to  get  the  proper 
grade  of  help  to  begin  at  the  bottom  and  at  a  salary  in  proportion 
to  the  position. 

Mr.  Bcchtel  regarded  with  some  favor  the  possibilities  of  the 
steam  turbine  for  central  station  requirements,  their  capacity  at 
present,  he  stated,  being  limited  to  500  kw  per  unit  for  direct- 
current  work;  gas  engines  he  considered  a  doubtful  factor. 

In  the  discussion  Mr.  Gaskill  asked  as  to  the  relative  cost  of  the 
turbine  as  compared  to  the  Corliss  type  of  engine.  This,  Mr.  Bechtel 
stated,  depended  upon  the  size  of  the  unit;  he  had  in  mind  a  2,000- 
kw  unit,  and  the  cost  of  that  with  an  engine  and  generator  as  com- 
pared with  a  turbine  and  generator,  is  in  about  the  proportion  of 
7  to  10,  in  favor  of  the  turbine;  that  is,  not  including  the  condenser 
or  air  pump.  He  did  not  know  the  exact  cost  of  the  engine  alone 
as  compared  with  the  turbine  alone.  As  to  the  limit  of  500  kw  for 
direct-current  when  there  is  no  such  limit  for  alternating  current, 
he  said  this  is  due  to  the  commutator;  the  turbine  necessarily  having 
a  high  speed  of  1,500  to  3,000  r.p.m.,  allows  of  only  a  small  armature, 
and  on  500  kw  at  500  volts  the  ampere  capacity  would  be  about  1,000 
amp.  He  had  seen  in  operation  a  500-kw,  soo-volt,  direct-current 
turbine,  which  had  two  commutators  of  about  15  in.  diameter,  and 
perhaps  15  in.  to  20  in.  face  each,  which  was  entirely  out  of  propor- 
tion to  the  diameter.  In  reply  to  a  question  as  to  the  advantage 
gained  by  using  direct-connected  instead  of  belted  units,  Mr.  Bechtel 
said  there  was  a  little  better  efficiency  in  favor  of  the  direct-driven. 
In  reply  to  a  question,  he  said  that  a  loo-hp  turbine  operating  con- 
densing would  require  with  28-in.  vacuum  about  20.5  pounds  of 
water  per  kw-hour.  The  main  efficiency  of  the  turbine  is  in  the 
condensing  apparatus.  It  is  very  essential  to  have  a  high  vacuum, 
and  also  superheated  steam  if  possible.  The  main  economy  is  in 
these  two  points. 

In  the  discussion  following  several  members  gave  opinions  un- 
favorable to  the  gas  engine  because  of  its  unreliability,  and  dispo- 
sition to  go  on  "strike"  just  when  its  services  were  most  desired. 
It  was  subject  also  to  fluctuations  which  in  an  individual  plant 
might  be  overlooked,  but  not  in  the  case  of  a  public  lighting  plant 
where  tl"^  service  is  constantly  open  to  criticism.  Gas  engines,  Mr. 
Gaskill  thought,  were  faulty  in  the  two  principal  respects  of  unre- 
liability and  fluctuation.  Mr.  Field  thought  they  could  be  used  in 
railway  work  up  to  certain  sizes,  but  concurred  with  other  speakers 
as  to  unreliability  for  electric  light  work.  Mr.  McKnight  had  had 
a  like  experience.  Perhaps  the  difficulty  was  mainly  in  getting  a 
properly  equipped  engineer  to  look  after  the  gas  engine  at  the  price 
most  people  could  afford  to  pay  them  for  units  of  smaller  sizes. 

Prof.  Magruder  said  he  thought  the  unfavorable  opinions  with 
respect  to  the  gas  engine  had  come  from  gentlemen  who  were  un- 
familiar with  the  gas  engine's  capabilities.  He  instanced  a  plant 
in  Lancaster,  Ohio,  which  had  been  using  gas  engines  for  five  years 
for  electric  lighting  work  satisfactorily.  Gas  engines  of  150  hp  had 
generated  on  about  10  en.  ft.  of  gas  per  brake  hp-hour,  which  he 
considered  was  equivalent  to  something  under  12  pounds  of  steam 
per  brake  hp-hour ;  so  that  when  it  came  to  the  question  of  heat 
units,  the  gas  engine  can  deliver  the  goods.  One  of  his  German 
friends  had  written  that  he  had  designed  a  S,00O-hp  unit,  and  one 
of  his  own  students  had  designed  a  45  x  54  crank-pin  20-in.  diameter 
engine  which  is  being  built  by  the  Allis-Chalmers  Company.  The 
foreign  makers  were  guaranteeing  regulation  of  their  gas  engines, 
and  in  America  there  is  a  great  future  for  the  gas  engine. 

Mr.  J.  H.  Perkins  presented  a  paper  entitled  "Development  in  the 
Engine  Room,"  in  which  he  dealt  with  improvements  made  in  the 
plant  of  the  Youngstown  (Ohio)  Consolidated  Gas  &  Electric 
Company  since  igoo,  in  which  year  Mr.  Perkins  described  the  plant 
before  the  association  in  a  paper  entitled  "Operation  of  a  Combined 
Lighting  and  Power  Plant."  In  this  period  the  former  belted  ma- 
chines have  been  replaced  by  direct-connected,  two-phase  gener- 
ators. The  former  arc  light  circuits  are  supplied  from  constant- 
current  transformers,  and  the  soo-volt  direct-current  power  service 
from  rotary  converters,  where  single-phase  and  two-phase  motors 
have  not  been  substituted. 

One  of  the  first   difficulties   when   the  change  was  made  w'as  in 


the  parallel  operation  of  the  direct-connected  units.  There  had 
been  no  trouble  with  belted  machines,  but  considerable  trouble  with 
the  first  direct-connected  machine,  not  when  operating  with  the 
belted  units,  but  in  operating  rotary  converters  and  operating  in 
parallel  with  the  direct-connected  machines.  It  was  found  that 
the  trouble  did  not  lie  in  the  fly-wheel  nor  in  the  variation  of 
the  engine  speed  in  each  revolution.  A  good  share  of  the  trouble 
was  found  in  the  rotary  converters,  and  a  dash-pot  on  the  governor 
of  the  engine  was  found  to  be  a  cure  for  almost  any  trouble  in 
parallel  operation.  The  troubles  in  the  rotaries  were  easily  reme- 
died. Any  engine  in  the  plant  will  pump  and  cause  all  kinds  of 
disturbance  if  the  dash-pots  are  out  of  order,  and  some  of  them 
would  not  work  an  instant  in  parallel  without  a  dash-pot.  Mr. 
Perkins  considers  thai  it  would  be  very  much  more  difficult  to  get 
the  same  results  by  the  use  of  heavier  fly-wheels. 

In  the  matter  of  engine  regulation  3  per  cent,  was  decided  on 
as  about  the  best  that  can  be  expected  with  good,  reliable,  parallel 
operation.  Some  of  the  manufacturers  say  that  this  should  be 
fully  4  per  cent.,  but  it  can  be  made  as  small  as  one  pleases  by 
taking  all  the  kinks  out  of  the  governor  by  dash-pots  or  otherwise, 
thereby  causing  smooth  rotation  or  regular  angular  velocity. 

In  the  changes  a  backward  step  was  taken  in  only  one  feature, 
namely,  voltage  regulation,  and  this  seemed  unavoidable.  The  main 
cause  has  been  the  greater  increase  of  railway  load  as  compared 
with  lighting.  With  50  per  cent,  lighting  and  50  per  cent,  railway 
load,  the  service  would  be  entirely  satisfactory  when  operated 
from  the  same  machines ;  but  if  railway  load  is  added  in  greater 
proportions  the  disturbing  effect  will  become  noticeable,  especially 
if  the  machines  are  overloaded.  To  overcome  this  at  times  when 
it  seems  desirable  to  operate  both  light  and  power  together,  a 
voltage  regulator  of  the  latest  type  is  being  installed.  It  is  safe 
to  say,  however,  that  at  all  times  a  regulation  is  obtained  that  would 
be  impossible  under  the  same  conditions  of  load  and  manner  of 
rimning  on  any  other  systems,  except  by  the  use  of  a  storage  bat- 
tery of  ample  size. 

In  the  period  from  1900  to  date  the  lighting  output  has  increased 
142  per  cent.,  the  railway  output  about  800  per  cent.,  and  the  power 
motor  output  about  200  per  cent. ;  the  increase  in  total  output  being 
about  440  per  cent.  The  load  factor  has  increased  from  about  23 
per  cent,  to  50  per  cent.,  and  there  has  not  been  a  single  shut-down 
due  to  the  engine  room.  The  economy  in  the  engine  room  has  in- 
creased to  a  wonderful  degree,  not  only  in  improving  the  load 
curve  and  by  reason  of  the  large  output,  but  by  reason  of  the  change 
in  the  type  of  apparatus.  The  greater  part  of  the  saving  has  been 
made  in  labor  and  maintenance  charges.  For  an  increase  of  225 
per  cent,  in  capacity  the  engine  room  labor  has  only  increased  57 
per  cent.  There  has  been  a  decided  saving  in  maintenance  of  elec- 
trical apparatus,  this  account  having  dropped  to  almost  nothing. 

Questions  were  asked  by  Messrs.  Bechtel,  Hayler,  Bailey,  Prof. 
Caldwell.  Mr.  McKnight.  Mr.  Perkins  said  that  they  had  to-day 
practically  no  trouble  with  their  rotaries,  although  they  had  at  first 
experienced  some  by  reason  of  their  not  operating  properly  from  the 
vertical  engine.  Some  of  his  sub-stations  are  not  inspected  once 
in  three  months  because  not  found  necessary.  They  were  under- 
stood to  be  the  pioneers  in  the  operations  of  6o-cycle  rotaries,  and 
had  now  found  how  to  operate  them  without  any  trouble,  the  com- 
mutator being  the  principal  thing  that  requires  watching. 

Mr.  George  Hayler,  Jr.,  of  Van  Wert,  Ohio,  in  a  paper  entitled 
"Steam  Records,"  advocated  the  keeping  of  a  steam  logbook,  in 
which  the  following  entries  should  be  made:  The  names  of  engi- 
neers and  firemen  on  duty  and  the  hours  each  works ;  the  number 
of  engines  and  boilers  in  service  and  the  hours  run  by  each ;  the 
amount  of  coal  burned  by  each  fireman  or  group  of  firemen,  and  the 
total  coal  burned  in  24  hours ;  the  amount  of  water  pumped  into 
the  boilers  during  the  same  time  and  the  approximate  evaporation 
figured  from  these  data ;  the  steam  pressure,  temperature  of  feed 
water,  atmospheric  temperature  and  water,  and  the  amount  of  cylin- 
der and  other  oil  used  by  each  engineer  and  the  amount  used  of 
waste  and  packing.  Indicator  cards  should  also  be  taken  from  time 
to  time  and  a  record  made  of  the  time  of  stopping  and  starting  each 
engine.  From  the  data  of  the  record  load  curves  should  be  con- 
structed daily.  The  paper  also  dealt  with  the  economics  of  the 
boiler  room. 

In  the  discussion  of  Mr.  Hayler's  paper  Mr.  Perkins  told  of 
some  important  and  valuable  results  that  had  been  reached  through 
tabulation  and  study  of  records  in  saving  in  coal  consumption,  and 
illustrated    his    statements    by   plotting    curves    on    the    blackboard. 
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Iluriiiiig  ubuut  90  tons  of  coal  per  day,  ihcy  hud  in  one  instance 
saved  tlirough  information  thus  derived  some  $40  per  day  in  coal 
consiiniption.  In  answer  to  a  query  from  Mr.  Gaskill  as  to  where 
the  leak  had  l)een,  he  stated  that  it  was  l)ecausc  of  opi-rating  the 
lurnaces  and  boilers  at  under  capacity— too  much  boiler  capacity 
lor  the  load.  To  get  best  results  they  had  to  operate  at  25  to  30 
per  cent,  over  the  rating  of  the  boilers,  lie  usrd  400  lip  of  koncy 
stokers. 

Mr.  .v.  C.  Ulinn.  of  Sandusky,  Ohio,  in  a  paper  entitled  "The 
N'alue  of  Station  Records,"  argued  strongly  in  favor  of  small  cen- 
tral stations  keeping  complete  records  of  plant  performance.  Aside 
of  the  value  of  such  records  in  revealing  where  economies  may 
be  practised,  is  their  advantage  in  case  a  plant  is  to  be  sold,  through 
preventing  underestimation  by  the  prospective  buyer. 

In  the  discussion  Mr.  Railey  emphasized  the  value  of  records 
outside  of  as  well  as  within  the  station  jiroper,  in  which  Mr.  Blinn 
heartily   concurred. 

Mr.  D.  L.  Gaskell,  of  Greenfield,  Ohio,  delivered  an  address  upon 
the  new  Ohio  municipal  code  as  afTecting  Ohio  electric  light  com- 
panies. He  pointed  out  the  steps  that  will  have  to  be  taken  under 
tlie  new  code  to  contract  with  a  municipality,  and  explained  wherein 
they  are  different  from  the  several  requirements  under  the  old 
rules.  Mr.  Gaskell,  in  conclusion,  said  that  taken  as  a  whole  the 
new  code  will  not  make  any  material  changes  as  affecting  electric 
light  companies,  and  that  while  it  has  cleared  up  a  few  ambiguities 
it  has  introduced  others.  He  considers  what  is  needed  is  a  clear 
and  comprehensive  chapter  of  sections  limiting  the  power  of  muni- 
cipalities to  engage  in  mmiicipal  ownership  and  giving  the  right  to 
contract  for  a  long  term  without  restrictions  as  to  vote  and  consents 
of  any  except  the  boards  in  charge  of  making  city  contracts. 

Mr.  Charles  T.  Mossman  read  a  paper  entitled  "Notes  on  Certain 
Three-Wire  Systems,"  which  will  be  reprinted  in  full  in  the  fol- 
lowing issue. 

The  first  paper  of  the  session  of  Wednesday  afternoon  was  read 
by  Mr.  K.  C.  Randall,  of  Pittsburg,  on  "Some  Practical  Considera- 
tions and  Applications  of  Transformers."  The  writer  took  up  four 
points  as  of  especial  interest  to  the  station  operator,  viz.:  (i)  The 
first  cost;  (2)  amount  of  power  consumed  in  losses;  (3)  the  con- 
tinuous and  overload  capacity;  (4)  the  life  of  the  transformer. 
These  were  considered  with  reference  to  different  classes  of  service, 
attention  being  paid  to  the  time  of  heavy  load  and  light  load ;  also 
to  the  requirements  where  overload  might  exist.  By  means  of 
definite  examples  the  relative  value  of  two  transformers  was  illus- 
trated ;  also  the  great  superiority  of  a  transformer,  which  normally 
operates  at  a  low  temperature  rise,  and,  therefore,  having  large  over- 
load capacity,  over  one  with  a  high  temperature  rise,  and,  there- 
fore, little  or  no  overload  capacity.  As  a  summary,  durability,  life 
and  low  temperature  were  shown  to  be  practically  synonymous, 
and  the  result  of  low  losses  in  a  good  design.  The  features  of  the 
so-called  double-ratio  transformers  were  also  illustrated  by  means 
of  ratio  curves,  and  several  examples  cited  to  illustrate  their  ap- 
plication. 

During  the  discussion  it  was  asked  if  the  iron  loss  with  such 
transformers  when  operated  at  a  9  to  I  ratio  would  not  have  an 
excessively  high  value.  To  this  was  replied  that  the  purpose  of  the 
double-ratio  transformer  was  to  obtain  a  constant  secondary  voltage 
in  spite  of  a  variation  of  5  to  10  per  cent,  in  the  primary  voltage, 
so  that  when  a  constant  secondary  voltage  was  delivered,  meaning  no 
change  in  the  induction  density  throughout  the  core  of  the  trans- 
former, no  increase  in  the  iron  loss  would  result.  Mr.  Randall  said 
that  other  features  of  the  double-ratio  transformers  are  that  where 
an  increased  secondary  voltage  is  desired  for  operating,  say,  induction 
motors  on  an  all-day  service,  the  slight  increase  of  iron  loss  due 
to  increase  in  the  secondary  voltage  would  be  practically  negligible, 
and  still  permit  the  operating  of  the  motor  at  a  higher  voltage,  and, 
therefore,  reduce  the  copper  loss.  The  importance  of  replacing  many 
small  transformers  by  a  single  larger  one  was  dwelt  on  and  illus- 
trated by  a  definite  example  show-ing  the  actual  monetary  gain  by 
such  a  change,  as  well  as  the  gain  due  to  putting  several  trans- 
formers in  reserve  which  were  replaced  by  the  single  larger  trans- 
former. To  produce  good  transformer  iron  minute  attention  must 
be  given  to  the  iron  in  all  its  steps  of  treatment  to  prevent  aging. 
Importance  of  accessibility,  convenience  of  handling,  for  all  trans- 
formers, and  particularly  the  larger  sizes,  was  referred  to.  A  short 
reference  was  made  to  the  use  of  balancing  coils  for  operating  three- 
wire  systems,  or  obtaining  a  double  voltage  or  heavy  voltage,  as 
might  be  desired.     Transformers   should  be  properly  arranged   for 


thrcc-H'irc  operation ;  tlii»  waa  illustrated  by  an  example  showing 
the  trouble  ariiiiig  from  an  improper  design.  A  number  of  cxamitles 
with  tiiiii-  and  tempi  ratiirc  and  lime  load  curves  were  Kiveii,  showing 
liow  a  transformer  of  small  normal  capacity  but  of  large  overload 
capacity  should  be  used  where  a  much  larger  transf(jrmer  capacity 
would  be  required  for  short  periods. 

Ill  the  fliscussion  Mr.  Troy,  of  Schenectady,  asked  if  the  other 
qualities  of  .-i  transformer,  such  as  regulation,  C'K  loss,  etc.,  might 
not  be  limiting  features  just  as  much  as  heating?  Most  central  station 
men  are  e(|ii:illy  concerned  with  the  matter  of  regulation  and  copjier 
hiss.  The  overload  c.ipacily  of  a  transformer  is  just  as  much  a  func- 
tion of  the  regulation  and  C^K  loss  as  it  is  of  the  healing.  Mr.  Troy 
urged  the  necessity  and  desirability  of  a  fixed  standard  of  temperature 
on  which  to  base  regulation  and  efficiency  of  transformers  under  dis- 
cussion. If  such  a  universal  standard  was  accepted  he  thought  the 
stand.'ird  set  by  the  American  Institute  of  Electrical  Engineers, 
namely,  50°  C.  maximum  rise,  is  the  logical  one  to  accept.  Mr.  Troy 
asked  the  writer  of  the  paper  to  state  what  is  the  regulation,  C^K  loss 
and  heating  of  a  5-kw  transformer  on  the  basis  of  a  S-kw  and  a  6-kw 
load  ? 

To  this  Mr.  Randall  replied  that  in  such  case  one  would  practically 
get  the  benefit  of  the  low  iron  loss  for  the  nominal  load  for  5  kw, 
;ind  there  would  be  a  pronounced  gain  that  way;  the  copper  loss 
would  be  larger,  but  just  how  much  he  could  not  slate. 

Mr.  Troy  thought  that  in  operating  a  line  containing  transformers 
of  various  ratios,  the  lamps  on  the  line  would  be  subjected  to  dan- 
gerous voltages  under  light  load  conditions,  and  it  might  well  be 
asked  how  much  would  this  voltage  vary  during  different  parts  of 
the  day  in  the  example  cited  by  Mr.  Randall,  where  transformers 
of  three  different  ratios,  9,  9H  and  10  to  i  were  used  on  the  same 
line?  Would  not  the  saving  in  line  construction  be  more  than  offset 
by  the  poor  all-day  efficiency  of  the  transformer,  etc.? 

Mr.  Randall  replied  that  if  a  9-to-i  ratio  is  used  all  over,  the  iron 
losses,  which  are  pointed  out  as  being  very  prominent,  would  be 
increased,  but  would  even  then  be  quite  low,  while  the  gain  in  regu- 
lation and  gain  in  reduced  copper  loss  would  perceptibly  offset  the 
iron  loss,  and  there  would  be  increased  regulation,  which  would 
be  a  substantial  gain.  In  reply  to  a  question  by  Mr.  Holt,  regarding 
the  relative  efficiency  of  a  so-per-cent.  and  a  iso-per-cent.  load, 
Mr.  Randall  said  this  would  depend  upon  the  proportions  of  iron 
and  copper  loss,  .'\ssuming  a  transformer  with  an  iron  loss  of  say 
V/i  and  a  copper  loss  of  say  2  per  cent.,  at  one-half  load,  the  iron 
loss  would  come  down  about  66  per  cent,  or  just  about  to  i  per 
cent.,  and  the  copper  loss  would  go  up  to  about  45^. 

Mr.  Turner  thought  that  regulation  is  one  of  the  most  vital  points 
in  the  distributing  system ;  if  one  cannot  maintain  a  uniform  voltage 
on  a  distributing  system,  he  loses  one  of  the  great  advantages  that 
electric  light  has  in  competition  with  other  illuminants.  If  at  light 
load  the  lamps  will  receive  a  very  high  voltage  and  are  burning  at 
standard  voltage  only  at  the  time  of  maximum  load,  it  not  only 
means  that  the  lamps'  life  is  shortened,  but  that  those  customers 
who  have  their  maximum  current  at  an  earlier  period  than  others 
will  notice  the  difference  between  the  candle-power  of  their  lamps 
at  one  time  of  the  day  and  what  it  is  at  another  time.  The  question 
of  candle-power  is  mostly  one  of  comparison.  The  best  way  to 
maintain  a  distributing  system  is  by  the  use  of  feeders  and  sub- 
feeders  ;  otherwise  uniform  voltage  cannot  be  maintained.  Mr.  Tur- 
ner feared  that  some  of  the  advice  given  was  wrong  in  that  it  did 
not  develop  the  distributing  system  along  lines  that  are  being  to-day 
recognized  by  the  larger  stations  as  the  proper  lines  for  development. 

Mr.  Bechtel  desired  to  emphasize  the  remarks  of  Mr.  Turner; 
the  use  of  the  double-ratio  transformers  is  equivalent  to  using,  say, 
no  volts  at  one  station  and  100  volts  at  the  end  of  the  line,  with 
poor  regulation ;  the  tendency  would  be  increased  cost  of  current 
to  the  customer,  just  what  to  avoid.  Mr.  Bechtel  thought  the  posi- 
tion taken  by  Mr.  Randall  of  substituting  one  large  transformer 
for  a  number  of  smaller  ones  was  very  good,  although  in  many  cases 
the  point  is  overlooked. 

Prof.  F.  C.  Caldwell,  of  Columbus,  Ohio,  read  a  paper  on  the 
"Combined  Use  of  Alternating  and  Direct  Current  for  Central  Sta- 
tion Work,"  in  which  he  considered  the  question,  "In  what  proportion 
should  the  alternating  and  direct  current  be  used  in  any  particular  _ 
plant?"  His  conclusions  are  that  in  the  case  of  newly-established 
plants  of  the  present  day  the  evidence  seems  to  favor,  for  the  smallest 
plants  having  no  large  concentrated  load  and  little  or  no  elevator 
work,  a  distribution  entirely  by  alternating  currents.  For  larger 
stations  located  near  their  load  centers,  there  seems  to  be  no  doubt 
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about  the  use  of  direct  current  supplemented  by  the  storage  battery 
for  the  district  surrounding  the  station  and  including  the  concen- 
trated load,  and  the  generation  of  alternating  current  for  trans- 
nn'ssion  to  and  distribution  in  the  regions  more  distant  from  the 
station.  For  the  generation  of  power  in  this  case,  several  different 
arrangements  are  possible;  one  of  them  is  the  use  of  double-current 
generators,  but  a  difficulty  presents  itself  here  in  that  these  are 
usually  made  for  a  frequency  which  is  too  low  for  satisfactory  light- 
ing. Another  plan  is  the  use  of  the  direct-current  generator  and 
steam  turbine  alternator  with  a  rotary  converter  to  connect  these, 
and  make  it  possible  to  carry  the  whole  load,  when  light,  on  either 
of  the  two  machines  alone.  In  some  cases  it  may  be  possible  to  omit 
one  or  the  other  of  the  generators,  at  least  temporarily,  producing 
all  the  power  as  direct  current  and  converting  for  the  alternating- 
current  distribution,  or  vice  versa,  according  as  the  demand  for 
one  or  the  other  form  of  current  is  the  greatest.  Lastly  comes  the 
case  of  larger  towns  where  it  is  desirable  to  generate  the  power  at 
a  greater  or  less  distance.  Here  the  almost  universal  practice  is 
to  have  rotary  converter  sub-stations  at  the  center  of  the  concen- 
trated loads,  where  the  alternating  current  generated  at  the  main 
power  station  or  stations  is  converted  to  direct  current ;  this  is  then 
distributed  as  such  with  the  aid  of  the  battery  located  in  the  sub- 
station, while  the  more  distant  and  less  concentrated  districts  are 
supplied  with  the  alternating  current.  Here  the  question  of  fre- 
quency comes  in  again  as  a  complicating  factor.  Rotary  converters 
operate  more  satisfactorily  on  low  frequency,  but  this  is  not  suitable 
for  lighting  purposes ;  the  question,  therefore,  must  be  decided  as 
to  whether  to  sacrifice  the  best  interests  of  the  converter  stations 
and  use  a  frequency  of  60,  or  to  use  25  periods  for  the  transmission 
to  the  sub-stations  and  to  raise  the  frequency  to  60  for  use  in  the 
suburban  districts.  Of  course,  the  relative  importance  of  the  two 
kinds  of  service  would  have  considerable  influence  in  deciding  this 
question. 

Next  Prof.  Caldwell  considered  the  problem  of  the  adaptation  of 
plants  already  installed  so  as  to  fit  them  for  modern  conditions. 
Such  plants,  if  located  near  the  center  of  distribution,  will  generally 
be  direct-current  plants,  and  direct  current  will  be  retained  for  the 
service  in  the  vicinity  of  the  power  house,  alternating  generators 
being  added  for  the  more  distant  districts.  If  the  establishment  of 
a  distant  generating  station  is  warranted,  the  old  power  house  will 
usually  become  a  sub-station  with  rotary  converters  for  supplying 
the  old  direct-current  districts,  alternating-current  districts  being 
supplied  directly  from  the  new  generating  station.  The  old  machinery 
may  be  dispensed  with  entirely  or  maintained  simply  for  emergency 
work,  as  for  the  peak  load  of  nights  during  the  Christmas  holidays; 
if,  however,  the  direct-current  equipment  is  modern,  it  may  be  kept 
in  constant  commission  to  take  care  of  the  daily  peak,  the  load 
during  other  hours  being  taken  care  of  entirely  from  the  main 
generating  stations. 

Assuming  that  the  plant  is  to  comprise  both  alternating  and 
direct-current  distribution,  the  question  arises  as  to  what  part  the 
direct  and  alternating  currents  should  take,  respectively,  in  the 
distribution.  Three  different  arrangements  are  possible;  the  dis- 
tricts covered  by  the  direct  and  alternating  currents  may  be  entirely 
separate,  or  the  alternating  and  direct  currents  may  both  be  available 
to  the  consumer  throughout  a  considerable  part  of  the  system ;  or 
the  alternating  and  direct-current  districts,  while  in  general  separate, 
may  overlap  on  their  borders.  The  first  of  these  conditions,  if  prac- 
ticable financially,  would  be  the  most  satisfactory  to  the  consumer, 
making  it  possible  for  him  to  have  either  form  of  current  as  best 
suited  to  his  particular  needs.  It  is  doubtful,  however,  whether 
conditions  would  often  permit  of  such  a  double  distribution  unless 
it  were  in  a  case  where  polyphase  alternating  currents  were  used  for 
the  general  distribution  of  light  and  power  supplemented  by  a  500- 
volt  direct-current  circuit,  used  only  for  such  motors  as  required 
this  current  for  their  satisfactory  operation.  Otherwise  it  would 
seem  that  the  entire  separation  of  the  districts  covered  by  the  two 
forms  of  current  would  be  the  only  arrangement  that  could  be 
worked  without  danger  of  a  considerable  amount  of  friction  with 
customers  desiring  a  different  form  of  current  from  that  most  avail- 
able in  their  district. 

At  the  conclusion  of  Prof.  Caldwell's  paper  President  Field  said 
that  he  felt  confident  the  Association  highly  appreciated  the  value 
of  such  a  contribution  to  its  proceedings.  Mr.  Bechtel  said  he  had  no 
criticism  of  the  paper,  which  he  thought  had  fully  covered  the 
ground  ;  but  it  had  suggested  the  thought  to  him  of  the  great  im- 


portance of  stations  designing  their  systems  or  modifications  thereof 
with  regard  for  the  future.  Designs  that  were  not  antiquated  intrin- 
sically often  became  useless  because  of  their  small  size  and  inade- 
quacy to  meet  the  conditions  of  growth  and  extension.  He  called 
attention  to  the  new  lamp,  the  magnetite,  recently  designed  by 
the  General  Electric  Company,  in  which  there  is  no  depreciation  of 
the  copper  electrode ;  a  stick  of  magnetite  ^  in.  in  diameter  and  8  in. 
long  burns  about  150  hours  without  an  inner  globe,  being  really  an 
open-arc  lamp.  It  is  not  adapted  to  inside  work  on  account  of  the 
smoky  deposit,  but  is  very  good  for  street  lighting.  If  adopted  it  will 
bring  direct  current  into  favor  again  and  possibly  revive  the  old 
Brush  machines,  unless  a  suitable  converter  can  be  found  to  trans- 
form alternating  into  direct  current.  The  Westinghouse  Company 
also  has  a  luminous  arc  lamp  called  the  Bremer.  Both  these  lamps 
are  very  economical,  the  magnetite  being  an  especially  long-burning 
lamp.  They  consume  about  300  watts  and  either  of  them  will  com- 
pare favorably  with  the  present  open  arc  at  450  watts.  The  rapid  in- 
crease of  interurban  roads  must  also  be  considered  by  many  stations 
and  new  installations,  so  that  stations  can  be  added  to  as  may  be 
necessary.  In  a  new  station  the  generating  apparatus  should  be  en- 
tirely alternating  current ;  25  cycles  would  be  the  best  frequency. 
This  would  necessitate  frequency-changing  sets  of  60  cycles  for 
alternating-current  lighting.  From  the  2S-cycle  generator  could 
be  operated  all  of  the  system  by  means  of  rotary  converters.  The 
mercury  vapor  or  Cooper  Hewitt  lamp  is  a  very  efficient  one,  but 
Mr.  Bechtel  thought  it  would  not  come  into  commercial  use  soon. 
The  alternating-current  railway  motor  is  liable  to  come  into  general 
use;  both  the  General  Electric  and  Westinghouse  Companies  are 
working  on  single-phase  railway  motors.  In  a  trip  taken  on  a  car 
at  Schenectady,  while  the  car  did  not  accelerate  probably  as  fast 
as  with  a  direct-current  motor,  it  obtained  good  speed  and  picked 
up  fast  by  sacrificing  power  factor  at  the  start. 

Mr.  Turner  stated  that  while  he  had  not  heard  any  figures  given 
at  this  meeting,  the  general  impression  seemed  to  be  that  the  area 
of  direct  current  was  very  limited ;  he  believed  that  it  was  generally 
conceded  that  direct  current  can  be  distributed  over  a  radius  of 
close  to  a  mile  at  a  greater  advantage  than  alternating  current,  and 
that  by  the  use  of  sub-stations  and  rotary  converters  that  area  can 
be  very  largely  extended.  Direct  current  has  always  the  advantage 
that  is  at  least  up  to  date  and  of  greater  reliability  of  service  than 
the  alternating-current  system.  With  a  direct-current,  low-tension 
system  a  network  of  mains  and  feeders  and  a  storage  battery,  a  city 
is  practically  sure  of  a  24-hour  service  with  no  interruption  from 
one  year's  end  to  the  other ;  and  there  are  very  few  alternating 
stations  that  can  point  to  a  record  of  continuous  operation  for  one 
year.  Dr.  Bedell,  of  Cornell,  has  worked  a  great  deal  on  distrib- 
uting both  alternating  and  direct  current  over  the  same  feeders  and 
mains  at  both  high  and  low  tension. 

In  closing  the  discussion  of  his  paper.  Prof.  Caldwell  said  that 
he  had  hoped  that  his  paper  would  elicit  some  opinions  as  to  the 
importance  of  the  storage  battery  in  the  modern  central  station; 
whether  it  is  so  essential  as  to  make  it  worth  while  to  give  up  the 
advantages  to  be  gotten  from  alternating-current  distribution  is  a 
very  live  question  at  the  present  time.  Along  the  line  of  Mr.  Bech- 
tel's  comments,  as  to  the  Cooper  Hewitt  mercury  vapor  lamp,  it 
might  be  added  that  when  this  lamp  was  first  presented  last  July 
at  the  American  Institute  of  Electrical  Engineers'  convention,  they 
had  a  little  musicale  with  refreshments  on  the  lawn  served  by 
negro  waiters;  the  negro  waiters  came  out  a  beautiful  pea  green! 

Mr.  M.  C.  Hull,  of  Columbus,  read  an  excellent  paper  entitled, 
"Methods  and  Means  of  Extending  New  Central  Station  Business, 
which  is  reprinted  elsewhere  in  full.  In  the  discussion  of  this  paper. 
Prof.  Caldwell  said  that  the  great  convenience  from  the  use  of  elec- 
tric current  was  a  point  that  could  never  be  overdrawn  when  ap- 
proaching a  customer,  especially  in  a  natural  gas  territory  where  there 
was  so  much  to  contend  with ;  the  ease  of  turning  on  an  electric  light 
in  a  cellar  or  any  remote  part  of  the  house  without  striking  a  light 
was  a  great  inducement  as  a  matter  of  convenience. 

Mr.  Bechtel  spoke  at  some  length  on  the  contract  department  of 
the  central  station,  and  the  advisability  of  keeping  such  a  record 
of  individual  cases  that  even  if  the  solicitor  left  the  service,  the  new 
man  would  be  at  once  prepared  to  take  up  his  w-ork  where  it  was 
left  off.  With  natural  gas  at  30  cents  in  a  city  Welsbachs  were 
cheaper,  but  could  be  offset  by  other  advantages  offered  by  electric 
light ;  tact  and  looking  after  the  interests  of  the  customer  were  also 
powerful  factors  in  soliciting  and  in  making  the  public  your  friend. 
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Mr.  Ilaylcr  iirgril  ilwit  |);iiiis  be  taken  lo  cultivate  the  architect! 
and  sec  til  it  thai  when  tho  wiring  is  done  it  lie  put  in  as  conveniently 
for  the  occupant  ns  pussililc,  and  thus  the  customer  ivould  hccunie 
ihe  staunch  adherent  vi  the  electric  light.  Mr.  Perkins  stated  that 
\'oungstown  had  no  rcKular  contracting  department,  but  wherever 
ihey  learned  of  new  buildings  it  was  arranged,  if  possible,  so  that 
nothing  but  electric  light  would  be  used.  Keeping  in  touch  with 
the  architect  is  a  very  good  thing.  The  architects  come  lo  the 
electric  light  company  to  get  the  form  of  their  specifications,  and 
naturally  they  arc  accommoilated.  Mr.  McKnight  had  found  lii> 
customers  often  his  best  friends;  he  instanced  a  case  where  a  lady 
used  electric  light,  although  her  husband  was  the  manager  of  the 
gas  company,  because  she  found  that  the  handsome  dccor.-itions  of 
her  house  had  been  nearly  ruined  by  the  gas  fumes.  Mr.  Blinn 
reported  that  they  suflfcrcd  a  great  deal  in  his  city  (Sandusky)  from 
bad  wiring,  and  thc)  had  accordingly  established  a  rule  that  con- 
nections would  not  be  made  for  electric  light  unless  the  company 
had  first  inspected  and  favorably  passed  upon  the  wiring  of  the 
house;  the  rule  had  worked  very  satisfactorily. 

Mr.  \V.  F.  Rabcr.  of  Mansfield,  Ohio,  in  a  paper  entitled  "Elec- 
trical Distribution  in  the  Engine  Room,"  described  the  equipment 
of  the  Mansfield  Electric  Light  &  Power  Company,  which,  however, 
he  did  not  hold  up  as  an  ideal  one  from  the  economic  standpoint. 
It  is  the  intention  of  this  company  lo  install  three-phase  generators 
direct-belted  to  each  of  the  Corliss  engines  now  installed,  and  to 
take  from  these  power  for  all  classes  of  lighting  and  for  small 
motors  and  install  rotary  converters  for  direct-current  power  cus- 
tomers and  for  railway  service.  A  storage  battery  will  also  be  in- 
stalled to  float  on  the  railway  and  power  circuits,  thus  enabling  the 
engines  to  do  their  work  at  the  economical  point,  the  battery  to  be 
depended  upon  also  to  take  care  of  the  peak  loads.  It  is  also  pro- 
posed to  install  a  steam  turbine,  the  turbine  to  be  run  regularly  and 
the  other  engines  held  in  reserve  or  used  when  necessary  to  carry 
the  heavy  winter  peaks  on  the  lighting  circuits. 


CURRENT  NEWS  AND  NOTES. 


WIRELESS  TELEGRAPHY  ON  THE  PACIFIC— A  special 
dispatch  from  Port  Townsend,  Wash.,  of  October  17,  says:  "The 
plant  of  the  Pacific  Wireless  Telegraph  Company  was  thrown  open 
to  the  public  here  to-day.  The  apparatus  worked  satisfactorily  on 
the  initial  message,  which  advised  President  Roosevelt  of  the  com- 
pletion of  connections  at  Fort  Casey  on  Whidby  Island  with  the 
land  lines  of  the  big  telegraph  companies.  Following  this  a  large 
number  of  congratulatory  messages  passed  between  Fort  Casey 
and  this  citv." 


THE  SNOWS  OF  YESTERYEAR.— A  cable  dispatch  from 
Paris  of  October  17  has  this  melancholy  item  of  news:  "The  last 
vestiges  of  the  Exposition  of  1900  are  rapidly  disappearing.  The 
great  statue  and  its  supports  on  the  Palace  of  Electricity  were  de- 
molished this  week.  The  gigantic  female  statue  of  the  Genius  of 
Electricity,  w-eighing  30,000  kgm.  and  standing  at  a  height  of  80  m., 
was  overthrown,  causing  a  deafening  noise  and  clouds  of  dust. 
Nothing  remains  of  the  beautiful  palace  but  heaps  of  bent  iron  and 
shattered  glass.  The  detonation  caused  a  great  disturbance  among 
the  cavalry  horses'  now-  quartered  in  the  machinery  hall,  but  there 
w-ere  no  accidents." 


A  LARGE  FLUME. — The  steel  flume  to  be  used  by  the  Ontario 
Power  Company  at  its  plant  at  Niagara  Falls,  Ont.,  will  have  a 
diameter  of  18  ft.  and  will  be  5,880  ft.  long,  the  plates  being  yi  in. 
thick.  On  account  of  the  difficulties  attending  the  transportation 
of  so  large  a  pipe,  a  temporary  plant  will  be  erected  on  the  Canadian 
side  for  the  purpose  of  constructing  the  flume.  Its  construction  will 
require  from  10  to  16  months.  The  flume  will  extend  from  the 
forebay  of  the  Ontario  Power  Company  along  the  base  of  the  bluff, 
at  the  rear  of  Queen  Victoria  Park,  to  a  point  just  below  Table 
Rock,  and  there  its  waters  will  be  diverted  through  penstocks  to 
turbines  to  be  installed  in  a  power  house  at  the  water's  edge. 


NEW  YORK  ELECTRICAL  SOCIETY.— The  Society  held  its 
first  meeting  of  the  season  on  October  19  at  the  American  Institute, 
when  Prof.  W.  E.  Ayrton,  F.R.S.,  member  of  the  Mosely  Educa- 
tional Commission,  delivered  an  informal  address  on  some  electrical 
measuring    instruments    as    developed    in    laboratory    work    upon    a 


study  of  the  rctislance  in  the  electric  arc.  To  an  audience  of  about 
.VM  the  speaker  made  his  subject  full  of  iulercst  and  inslruction 
throughout  the  evennig,  the  exposition  being  acconipanied  by  refer- 
ences also  to  books,  diagrams  and  lantern  slides.  Some  of  the  data 
and  results  brought  forward  had  not  been  previously  made  public, 
and  will  form  the  basis  of  subse(iucnt  papers.  President  J.  J.  Carty 
was  in  the  chair,  and  among  the  .speakers  were  Dr.  Pupin  and  Messrs. 
1-.  ]i.  Marks,  Wil.son  S.  Howell  and  T.  C.  Martin.  The  secretary, 
Mr.  Guy,  has  prepared  an  admirable  programme  for  the  winter. 


./  liELATEl)  PATENT.— A  patent  issued  September  29  to  the 
laic  O.  B.  Shallenberger  is  based  on  an  application  filed  September 
4,  |8<X),  and  has  for  its  subject  the  well-known  shunt  box,  which 
has  been  so  largely  employed  in  series  alternating-current  street 
lighting  with  incandescent  lamps.  It  is  almost  ancient  history  to 
state  thai  each  lamp  on  the  series  circuit  is  placed  in  parallel  with 
an  individual  inductance,  through  which,  when  the  lamp  is  lighted, 
only  a  small  magnetizing  current  passes;  while  should  the  filament 
break,  the  entire  series  current  will  flow  through  the  inductance, 
the  design  being  such  that  the  e.m.f.  then  resulting  will  be  practically 
that  which  existed  between  the  terminals  of  the  lamp.  The  original 
.Shallenberger  patent  on  this  system  was  granted  October  9,  1888, 
the  present  one  covering  the  use  of  an  adjustable  inductance  whereby 
on  the  same  constant-current  main  circuit  lamps  may  be  installed 
requiring  a  greater  or  lesser  quantity  of  current  for  normal  operation. 


PHASE  ADJUSTMENT  FOR  MEASURING  INSTRU- 
MENTS.—A  patent  granted  September  19  in  the  name  of  the  late 
Oliver  B.  Shallenberger,  on  an  application  filed  January  9,  1897 — 
about  a  year  before  the  death  of  Mr.  Shallenberger— describes  means 
for  producing  a  given  phase  displacement  between  the  impressed 
e.m.f.  and  the  magnetic  field  of  alternating-current  measuring  in- 
struments. It  is  well  known  that  by  the  introduction  of  self-induc- 
tion into  a  circuit  an  alternating  current  is  caused  to  lag  behind  the 
impressed  e.m.f.,  and  that  the  magnetic  flux  lags  to  a  corresponding 
degree ;  this  lag  is,  however,  limited  under  practical  conditions  to  an 
amount  somewhat  less  than  90°.  For  certain  measuring  instru- 
ments it  is  desirable  to  augment  this  angular  displacement  of 
the  magnetic  flux  from  the  impressed  e.m.f.,  so  that  the  flux  may 
be  as  nearly  as  possible  in  quadrature  with  the  impressed  e.m.f., 
or  with  another  magnetic  flux  having  a  definite  phase  relation  to  the 
impressed  e.m.f.  To  attain  this  result  a  disc  of  conducting  material 
is  in  inductive  relation  with  several  field  coils;  one  side  of  the  disc 
is  provided  with  two  field  coils  in  series  with  the  main  alternating 
current,  and  on  the  other  side  of  the  disc  there  is  another  field  coil 
in  series  with  an  inductance  coil  and  shunted  across  the  mains.  A 
certain  portion  of  this  field  coil  is  shunted  by  a  non-inductive  re- 
sistance. The  exact  phase  relation  desired  is  obtained  by  adjusting 
the  amount  of  this  resistance  and  the  number  of  turns  of  the  field 
coils  which  it  shunts. 


COMPENSATING  FOR  VOLTAGE  DROP  IN  ALTERNAT- 
ING-CURRENT TRANSMISSION  LINES.— A  patent  was  re- 
cently granted  to  Mr.  Lawrence  A.  Hawkins,  of  Pittsfield,  Mass., 
for  an  automatic  method  of  compensating  for  the  varying  drop  in 
voltage  on  alternating-current  transmission  lines  due  to  varying 
loads  and  varying  power  factors ;  and  also  for  the  drop  in  voltage 
in  alternating-current  generators  due  to  lagging  currents  of  vary- 
ing power  factors.  For  compensating  the  drop  due  to  a  varying 
power  factor,  the  arrangement  consists  of  stationary  coils  in  series 
with  one  phase  and  a  movable  coil  in  shunt  with  the  other  phase 
of  a  two-phase  generator.  The  movable  coil  carries  an  arm  which, 
as  the  coil  revolves,  moves  over  the  contacts  of  a  variable  rheostat 
connected  to  the  field  circuit  of  the  exciter.  A  decrease  of  the  power 
factor  in  the  system  causes  the  movable  coil  to  turn  and  to  cut  out 
resistance  from  the  exciter  circuit,  so  that  the  generator  voltage  is 
raised.  The  coils  of  the  compensator  may  not  be  directly  connected 
with  the  main  circuits,  but  through  intermediate  series  and  shunt 
transformers.  In  order  to  compensate  for  voltage  drop  on  non- 
inductive  loads,  the  inventor  provides  a  suitably  proportioned  chok- 
ing coil  in  series  with  the  fixed  coils  of  the  compensator.  For  ap- 
plication in  a  single-phase  system,  a  condenser  is  inserted  in  the 
circuit  of  the  movable  coil.  The  application  of  this  method  is  not 
limited  to  the  generating  end  of  the  line.  It  may  also  be  applied 
at  the  receiving  end  to  maintain  the  excitation  of  a  synchronous 
motor  or  rotary  converter  at  a  proper  value  to  compensate  for  lag- 
ging current  in  the  mains. 
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ELlsCTKlClTY  IN  ALASKA.— Things  are  moving  rapidly  in 
Alaska  according  to  Mr.  W.  R.  Stewart,  in  the  World's  Work  for 
October.  Dawson  is  lighted  by  electricity,  and  has  a  good  telephone 
system.  "The  telegraph  has  far  outdistanced  the  iron  horse,  and 
remote  corners,  as  yet  long  distances  removed  from  any  line  of  rail- 
road, can  flash  their  intelligence  around  the  world.  Since  1901  the 
Signal  Corps  of  the  United  Slates  Army  has  put  in  working  order 
in  Alaska  more  than  fifteen  hundred  miles  of  land  telegraph  lines 
and  submarine  cables,  and  in  the  Canadian  territories  of  the  Yukon 
and  North  British  Columbia  the  Dominion  Government  has  dis- 
played an  equal  activity.  About  two  thousand  miles  of  Canadian 
Government  telegraph  lines  have  been  built  from  the  international 
boundary,  beyond  Dawson,  south  to  Port  Simpson  and  Quesnelle. 
At  the  latter  point  connection  is  made  with  the  regular  commercial 
lines.  Well-equipped  telephone  services  have  also  been  established 
between  the  towns,  and  scarcely  a  place  of  five  hundred  inhabitants 
in  the  mining  country  has  not  its  local  and  long-distance  telephone 
system." 


separating  everything  in  the  equipment  from  the  high-tension  mains, 
except  the  transformers,  and  thereby  insuring  perfect  safety  to  the 
operator. 


Letter  to  the  Editors. 


TURBO-GENERATOR. — A  combination  steam  turbine  and  poly- 
phase generator  is  the  subject  of  a  patent  granted  October  13  to 
E.  H.  Porter  and  B.  Currier,  which  involves  several  interesting 
features.  A  multiple  set  of  rotors  of  an  induction  generator  are  car- 
ried on  the  turbo  blades,  all  acting  inductively  on  a  stationary  ar- 
mature. This  simple  type  of  generator  adapts  itself  particularly 
well  to  this  type  of  machine,  no  insulation  being  required  except  the 
fire  and  moisture-proof  insulation  around  the  armature  bars.  It  is 
claimed  that  the  losses  incident  ordinarily  with  electric  generation 
are  in  this  machine  returned  to  the  steam  itself,  and  that  the  steam, 
though  maintaining  in  the  generator  a  constant  temperature,  allows 
of  extreme  overloads.  The  machine  is,  in  fact,  so  designed  as  mater- 
ially to  increase  in  it  the  ordinary  electrical  losses,  thus  maintain- 
ing the  turbine  blades  at  a  slightly  increased  temperature  and  thereby 
avoiding  losses  due  to  the  condensation  of  moisture  at  the  turbine 
blades,  this  increasing  the  efificiency  of  the  turbine.  This  also  avoids 
the  necessity  of  using  fine  laminations,  plate  construction  being  pref- 
erable and  far  less  expensive.  It  is  claimed  that  a  machine  of  this 
construction  and  simplicity  embodies  high  efificiency,  limited  floor' 
space  and  ease  of  handling;  that  it  can  be  started  as  an  induction 
motor,  running  in  conjunction  with  other  generators,  and  then  by 
applying  full  steam  pressure,  it  will  take  its  share  of  the  load ;  or  it 
can  be  brought  to  approximate  synchronism  by  the  turbine  and  simply 
thrown  in  without  accurate  adjustment. 


POLYPHASE  RAILWAY  MOTOR.— A  patent  was  issued  Oc- 
tober 13  to  E.  H.  Porter  and  B.  Currier  on  a  variable-speed  poly- 
phase motor  for  railway  service,  in  which  the  speed  is  varied  by 
varying  the  number  of  poles.  The  motor  may  be  of  the  usual  syn- 
chronous or  induction  type  without  commutator,  supplied  by  a  low- 
voltage  current  transformed  from  a  high-tension  line  current.  The 
stator  winding  consists  of  heavy  copper  bars  in  multiple,  but  so  con- 
nected that  each  bar  or  set  of  bars  can  be  connected  by  suitablt 
switches  to  any  phase  of  the  supply  current ;  and  according  to  the 
relative  position  of  these  bars  with  respect  to  different  phases,  the 
number  of  poles  can  be  varied.  These  switches  are  operated  by 
compressed  air  and  controlled  by  a  valve  forming  part  of  the  motor 
itself.  The  valve  when  operated  from  the  train  pipe  operates  the 
switches  transferring  the  stator  bars  to  the  proper  supply,  thereby 
giving  any  number  of  poles  desired.  While  if  all  the  switches  were 
thrown  at  one  instant  there  would  undoubtedly  be  serious  burning 
at  the  contacts,  it  is  claimed  that  the  transfer  of  any  bar  from  one 
phase  to  another  is  accomplished  without  sparking  owing  to  the  large 
number  of  bars  in  multiple  with  it  at  the  time  the  bar  is  temporarily 
removed  from  the  circuit.  This  is  especially  true  for  low-frequency 
currents  for  which  the  motor  is  designed.  It  is  also  claimed  that 
on  account  of  the  heavy  stator  bars  and  low  voltage  requiring  com- 
paratively light  insulation,  the  temporary  variation  in  the  number 
of  bars  to  each  pole  and  phase  during  the  progressive  change  of 
speed  will  have  no  injurious  effect.  The  conductors  are  all  in 
service  at  all  times.  A  train  equipped  with  motors  as  described 
above,  by  changing  the  number  of  poles  slightly  on  arriving  on  top 
of  a  hill,  would  coast  down  a  grade  with  a  steady  speed  without 
brakes  and  would  return  the  greater  part  of  the  energy  to  the  dis- 
tributing system  and  other  trains.  It  is  intended  that  the  operation 
of  the  valves  on  the  different  motors  which  control  the  switches 
will  be  accomplished  by  the  controlling  valve  at  the  head  of  the 
train,   which    would   be   operated   entirely   by   compressed   air.   thus 


Tests  of  Tangential  Water  Wheels. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs:— We  note  in  your  issue  of  August  29,  page  349,  a  letter 
addressed  to  you  by  Mr.  George  J.  Henry,  Jr.,  chief  engineer  of  the 
Pelton  Water  Wheel  Company,  referring  to  an  article  in  your  issue 
of  June  20,  page  1071,  entitled  "Efficiency  Tests  of  Tangential 
Water  Wheels  under  1,912  ft.  Effective  Head:" 

Mr.  Henry  states  in  this  letter  his  opinion  that  the  impression 
produced  on  a  reader  of  this  note  might  be  that  the  Pelton  wheel 
was  lacking  in  efficiency,  whereas  an  efficiency  of  86.2  per  cent,  was 
shown  in  efficiency  measurements  made  by  "independent  engineers." 
We  fail,  however,  to  find  the  Pelton  wheel  mentioned  in  the  note 
to  which  Mr.  Henry  refers,  and  as  far  as  its  efficiency  is  concerned 
we  refrained  from  taking  this  up  in  our  communication  to  you  of 
June  s,  from  which  you  made  up  your  article,  because  the  Pelton 
Water  Wheel  Company  were  not  willing  to  enter  any  comparative 
test,  although  we  had  tried  all  inducements,  and  the  Edison  Electric 
Company  had  made  arrangements  for  such  a  test. 

The  only  comparative  test  by  "independent  engineers"  at  the  Mill 
Creek  plant  was  made  on  the  i6th  and  17th  of  April,  1903,  namely  by 
Prof.  Hoskins,  of  Stanford  University,  and  Messrs.  Samuel  Storrow 
and  William  H.  Sanders,  both  consulting  engineers  of  Los  Angeles, 
who  found  a  maximum  efficiency  of  the  Pelton  wheel  of  approxi- 
mately 80  per  cent,  at  its  most  favorable  load  during  a  three-hour 
run. 

This  test  was  carried  out  most  carefully,  and  every  precaution 
was  taken  to  make  it  as  reliable  as  possible.  The  weir  was  checked 
up  by  both  engineers,  the  leveling  instruments  were  tested  and 
five  minute  readings  were  taken  throughout  the  entire  range  of 
the  test.  The  water  measurements  were  taken  with  very  accurate 
hook  gauges  with  the  verniers  reading  to  one-thousandth  of  a  foot, 
and  two  hook  gauges  were  used.  The  measurements  were  verified 
by  all  three  engineers.  At  its  most  favorable  point  the  Pelton  wheel 
showed  a  lower  efficiency  than  the  Doble  wheel.  At  points  of  partial 
load  its  efficiency  was  much  lower.  Although  the  specifications 
required  that  both  wheels  should  carry  an  overload  of  20  per  cent, 
(.the  generators  are  750  kw)  the  greatest  load  that  the  Pelton  wheel 
would  carry  was  under  780  kw,  while  the  Doble  wheel  carried  an 
output  on  the  generator  of  1,200  kw  delivered  to  the  switchboard. 
Even  when  carrying  this  great  overload,  the  Doble  wheel  exceeded 
the  efficiency  of  the  Pelton  wheel  at  its  most  favorable  point.  This 
test  we  regarded  as  merely  preliminary,  because  the  indicating 
wattmeters  were  not  dead-beat  and  their  accuracy  was  not  known. 
Therefore,  we  have  not  published  the  exact  results.  This  will  be 
done  when  a  final  test  is  made  before  the  close  of  the  year. 

The  test  made  on  the  Pelton  wheel,  from  which  an  efficiency  of 
86.2  per  cent,  was  arrived  at,  was  not  made,  as  Mr.  Henry  states, 
by  independent  engineers,  but  by  Mr.  Henry  himself  with  the 
assistance  of  Prof.  Le  Conte,  of  the  University  of  California,  in  the 
following  manner,  which  speaks  for  itself :  The  two  gentlemen 
arrived  at  the  plant  without  having  provided  a  hook  gauge  to 
measure  the  water.  Accordingly  they  had  to  improvise  one,  and  they 
constructed  what  the  chief  engineer  of  the  Power  Company  called 
a  "shark  hook."  The  hook  is  made  of  Ys-'m.  round  iron,  is  6  in. 
across,  and  was  pointed  on  an  emery  wheel.  It  is  fastened  on  the 
end  of  a  long  staff,  and  the  observer  stood  on  a  platform  6  ft.  above 
the  surface  of  the  water.  In  getting  the  base  line  on  this  measuring 
staff  from  the  edge  of  the  weir  (for  this  independent  test)  Mr. 
Henry,  of  the  Pelton  Company,  sighted  the  level.  The  rod  was 
simply  a  redwood  stick  with  a  pencil  mark  on  it,  transferred  from 
the  edge  of  the  weir  to  the  point  of  the  hook  without  plumbing  it. 
The  base  line  on  the  stem  of  the  "shark  hook"  was  a  knife  cut,  and 
the  readings  were  taken  off  by  measuring  from  a  knife  cut  on  the 
wooden  pole  to  which  the  hook  was  attached  at  the  lower  end.  The 
value  of  this  test  can  be  best  appreciated  when  Mr.  Henry  pretends 
to  announce  the  results  down  to  tenths  of  a  per  cent.  It  was  like 
measuring  millimetres  with  an  unmarked  yardstick. 

During  the  test  made  by  Messrs.  Hoskins,  Storrow  and  Sander? 
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very  careful  (>t)scr\atii)ns  wen-  made  to  K"aril  against  leakatjc 
around  or  under  the  weir,  whieli  is  most  impurtant,  as  sucli  a  leakage 
would,  of  course,  make  the  apparent  efficiency  materially  higher 
than  the  actual  one.  The  first  thing  done  by  Mr.  Henry  and  I'mf. 
Le  Conte  was  to  open  up  the  bottom  of  the  weir  and  let  tlic  water 
out  of  the  measuring  pond,  so  that  the  conditions,  under  which  they 
conducted  their  test,  were  entirely  differcnl  aiul  nuist  cast  discredit 
on  their  results. 

The  weir  was  8  ft.  in  width,  and  the  small  (pianlity  of  w.ilcr  gding 
over  this  wide  weir  crest  made  the  most  accurate  nuasurements  of 
the  height  of  the  water  of  the  greatest  importance,  as  an  error  of 


a  thousandth  of  a  foot  in  reading  this  height  would  materially  affect 
the  percentage  secured. 

As  to  Mr.  Henry's  statement  that  the  lulison  Electric  Company's 
orders  for  dlhcr  wheels  were  pl.ired  before  competitive  measurements 
were  made,  and  before  the  pl.int  was  put  in  service  operation,  we 
can  only  say  that  the  tests  were  made  on  the  i6lh  and  17th  of  April, 
iQO,3.  The  written  order  for  the  last  wheel  unit  of  this  plant  is 
under  dale  of  M.'iy  9,  i'j'i.1.  His  statement,  though  alsrj  misleading, 
is  accurate  in  lli;it  tlirrc  have  been  no  competitive  tests  properly 
speaking. 

San  Francisco,  Cai,.  II.  Homiikrcer. 
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DYNA.VtttS,    MOTOKS   AND   THANSFORMERS. 

Coin{>cnsatioH  and  Compounding  of  Alternating-Current  Ma- 
chines.— Heyland. — The  author  refers  to  the  article  by  Meyer,  re- 
cently noted  in  the  Digest,  and  states  that  he  concurs  with  (he 
lattcr's  opinion  that  the  application  of  compensated  non-synchronous 
machines,  when  they  are  motors,  can  be  considered  only  in  special 
cases.  But  he  calls  attention  to  the  fact  that  for  a  long  time  he  (the 
author)  has  advocated  compensation  and  compounding  of  non- 
synchronous  machines  not  so  much  for  motors  as  for  generators. 
The  most  interesting  item  in  the  further  development  of  his  com- 
pounded machines  is  the  fact  that  these  latest  machines  will  be 
synchronous  machines  of  the  revolving  magnet  pole  type.  In  ex- 
plaining the  principle  of  his  new  synchronous  machine,  he  com- 
pares the  rotor  windings  of  synchronous  and  non-synchronous  ma- 
chines and  shows  that  the  mean  length  of  a  coil  of  the  rotor  wind- 
ing of  a  non-synchronous  machine  averages  at  least  twice  as  long 


COMPEXS.VTION"    OF    ALTERNATING-CURRENT    MACHINES. 

as  the  mean  length  of  the  winding  on  the  field  pole  of  a  synchronous 
machine  with  solid  poles  and  an  equal  flux  per  pole.  If  it  is  assumed 
that  the  rotor  of  such  a  non-synchronous  machine  be  wound  for  two- 
phase  working,  then  the  field,  according  to  its  momentary  direction 
in  the  rotor,  will  be  produced  alternately  by  the  one  or  the  other 
of  the  two  phases,  and  at  the  moment  when  the  one  phase  has  full 
current,  the  other  phase  has  no  current.  If  it  is  imagined  now 
that  the  machine  rotates  in  synchronism  (which  may  happen,  at 
times,  with  compound  non-synchronous  machines),  and  further, 
that  this  takes  place  at  the  moment  when  one  of  the  two  phases  has 
full  current,  it  will  be  seen  that  the  other  phase  remains  continually 


without  current  and  might  be  left  out  ciUirely  without  increasing 
the  losses  in  the  least.  The  new  machine,  which  is  illustrated  dia- 
grammatically  in  the  accompanying  figure,  is  the  outcome  of  these 
reflections.  1"lic  slotted  rotor  is  replaced  by  a  magnet  wheel,  and 
instead  of  a  two  or  multi-phase  winding,  this  magnet  wheel  is 
provided  with  an  ordinary  simple  pole  winding,  which  (as  in  the 
case  of  the  rotor  phases  of  the  non-synchronous  machine)  consists 
of  several  wires  wound  in  parallel  and  connected  to  the  commu- 
tator in  a  similar  manner.  The  connection  of  the  pole  winding  to 
the  commutator  does  not  correspond  quite  exactly  to  the  connection 
of  the  phases  of  the  non-synchronous  rotor,  but  the  indications 
given  above  give  quite  a  good  idea  of  the  principle  underlying  the 
new  machines.  The  phenomena  which  occur  in  these  synchronous 
machines  are  somewhat  different.  The  commutator  serves  in  the 
first  instance  for  splitting  up  the  compounding  current  into  two 
components,  a  power  current  and  a  wattless  current,  the  latter  only 
.by  reason  of  the  brushes  being  properly  spaced,  being  conducted 
to  the  active  pole  winding.  On  the  other  hand,  the  power  currents 
which  enter  the  winding  flow  in  opposite  directions  through  the 
various  parallel-wound  wires,  thereby  neutralizing  each  other.  The 
parallel-wound  wires  are  connected  to  the  commutator  in  such  a 
manner  that  the  brush  currents  are  not  interrupted  in  any  position, 
and  that  at  interruptions  of  the  current  in  the  various  wires  the 
effect  of  the  self-induction  is  neutralized  by  the  remaining  parallel 
circuits.  By  means  of  certain  cross-connections  between  the  various 
wires  it  has,  in  addition,  been  made  possible  to  avoid  any  sparking 
at  the  commutator,  even  when  employing  relatively  high  voltages 
at  the  brushes.  Considering  the  use  of  the  machines  as  motors,  the 
author  states  that  the  former  non-synchronous  rotors  may  be  re- 
tained, but  with  a  single-phase  winding  only.  This  represents  the 
pole  winding,  and  is  connected  to  the  commutator  in  the  same  way 
as  described  above  ;  the  slots  in  the  middle  of  the  winding  may  be 
omitted  or  filled  up  with  iron,  so  that  in  this  way  the  pole  section 
is  correspondingly  increased.  At  starting  this  single-phase  winding 
is  used  as  starting  winding  by  cutting  the  winding  in  the  center,  and, 
as  is  the  case  with  non-synchronous  motors,  completing  the  circuit 
through  slip  rings  and  starting  resistances.  Such  a  motor  starts 
with  a  large  torque,  similar  to  a  non-synchronous  motor  which  is 
fitted  with  a  three-phase  rotor  having  one  phase  open  and  the  rotor 
w'inding  short-circuited  on  itself  through  two  slip  rings  only.  The 
starting  of  such  a  machine  is  comparatively  simple,  requiring  only 
two  slip  rings  and  a  simple  single-phase  starting  resistance.  When 
running  the  single-phase  winding  serves  as  a  pole  winding,  as  in 
the  case  of  the  generators.  The  machine  must  be  somewhat  over- 
compounded  and  when  the  brushes  are  in  their  proper  position  it 
automatically  speeds  up  to  synchronism.  If  sufficiently  over-excited, 
these  machines,  when  working  as  motors,  need  not  be  overcom- 
pounded.  The  curve  of  the  power  factor  will  be  similar  to  that  of 
an  ordinary  non-synchronous  motor.  The  new  machines  will  be 
used  chiefly  as  generators  of  the  magnet  w-heel  type. — Lond.  Elec, 
October  2. 

Parallel  Working  of  Alternators. — Hopkinson. — A  paper  read 
before  the  recent  meeting  of  the  British  Association  for  the  Ad- 
vancement of  Science.  The  author  proposes  to  co-ordinate  the 
mathematical  treatment  of  the  subject  with  the  practical  rules  which 
have  been   framed  and   are   regarded   as   standard   practice,   and   to 
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point  out  the  reason  for  certain  phenomena  which  have  been  ob- 
served. He  investigates  mathematically  the  free  oscillations  which 
are  executed  by  an  alternator  when  disturbed  by  a  temporary  change 
of  conditions,  and  the  forced  oscillations  which  are  produced  in  the 
alternator  by  the  uneven  turning  moment  in  the  prime-mover.  The 
possibility  of  parallel  working,  therefore,  depends  on  the  free  oscil- 
lations being  damped  out  within  a  short  time  of  being  set  up  and 
on  the  forced  oscillations  being  of  such  moderate  amplitude  as  not 
to  interfere  with  the  practical  working.  In  discussing  the  forced 
oscillations,  the  author  points  out  that  the  limitation  of  the  angle 
by  which  the  machine  deviates  from  perfectly  uniform  rotation,  is 
not  precisely  what  is  needed,  and  that  it  would  be  better  to  limit 
the  amount  of  fluctuation  in  the  rate  at  which  energy  is  delivered 
by  the  machine  to  the  bus-bars.  As  the  speed  is  practically  con- 
stant, this  is  proportional  to  the  variations  of  the  torque ;  hence,  a 
machine  with  small  self-induction  will  operate  worse  in  parallel 
under  a  given  amount  of  angular  displacement  than  another  one 
of  large  self-induction,  supposing  the  condition  of  a  long  natural 
period  to  be  fulfilled.  The  author  states  that  the  ordinary  rules 
as  to  fly-vvheel  effect  generally  result  in  the  natural  period  of  oscil- 
lation being  substantially  greater  than  the  period  of  revolution  of 
the  engine,  but  in  a  somewhat  roundabout  and  accidental  way.  It 
seems  highly  desirable  to  pay  more  attention  than  has  hitherto  been 
usual  to  the  natural  period  of  oscillation  of  the  alternator,  when 
specifying  fly-wheels.  The  period  of  oscillation  of  the  governor  of 
the  engine  should  not  be  lost  sight  of;  this  is  generally  fairly  long 
and  may  possibly  give  rise  to  resonant  oscillations.  He  mentions 
the  case  of  a  motor  generator,  which  could  not  be  worked  on  ac- 
count of  resonance.  Its  natural  period  happened  to  be  very  nearly 
equal  to  that  of  the  revolution  of  the  generator,  about  two-thirds 
of  a  second,  and  it  dropped  out  of  step  in  a  very  short  time,  though 
the  variation  in  turning  moment  must  have  been  quite  small.  By 
altering  the  field  current  so  as  to  increase  the  natural  period  about 
25  per  cent.,  the  forced  oscillations  disappeared  almost  completely, 
showing  that  the  difificulty  was  entirely  due  to  resonance.  This  fact 
suggests  the  reflection  to  the  author  that  it  might  possibly  be  better 
in  some  cases  to  put  fly-wheels  on  the  comparatively  high-speed 
rotaries,  and  allov*^  a  small  fly-wheel  and  a  larger  angular  deviation 
in  the  slow-speed  generators.  He  then  investigates  the  question  of 
free  oscillations  and  the  production  of  a  damping  efifect  by  the 
"amortisseur"  action.  In  conclusion,  he  states  that  "to  sum  the 
whole  matter  up,  the  proper  way  to  deal  with  forced  oscillations  is 
to  use  the  right  fly-wheel,  while  damping  coils  must  be  used  for 
giving  stable  free  oscillations." — Lond.  Elec,  September  18. 

Power. 

Thrce-Phasc  Motors  for  Electrical  Driving. — Eborall. — The  con- 
clusion of  his  article,  previously  noted  in  the  Digest,  on  the  appli- 
cation of  three-phase  motors  to  the  electrical  driving  of  workshops 
and  factories.  The  author  gives  a  number  of  tables  for  various 
classes  of  machine  tools,  such  as  lathes  for  different  purposes,  bor- 
ing, milling,  drilling,  etc.,  machines,  showing  the  size  of  motor 
required,  it  being  understood  that  the  motors  in  question  can  carry 
overloads  of  at  least  50  per  cent,  continuously.  The  author  thinks 
that  it  pays,  in  fact,  to  use  motors  which  are  a  little  too  small  for 
the  work,  as  they  will  then  always  be  working  on  the  flat  position  of 
the  efificiency  curve,  and  hence  with  maximum  economy.  For  trav- 
eling crane  work  the  author  regards  as  the  best  practice  using  slip 
ring  motors  in  all  cases  for  the  lifting  motion,  and  if  the  motor  is 
above  4  hp  in  size,  also  for  the  longitudinal  motion  of  the  crane,  in 
order  to  have  perfect  control  of  the  working  of  the  crane.  On  the 
other  hand,  the  motor  for  the  cross-traverse  of  the  crab  can  invar- 
iably be  arranged  with  a  permanently  short-circuited  rotor.  The 
author  next  considers  the  application  of  the  three-phase  motors 
to  textile  mills  and  thinks  that  they  meet  the  various  requirements 
of  the  case  better  than  direct-current  motors  can  do,  whether  driving 
iti  groups  or  independently.  He  states  that  the  ordinary  loom  in  the 
silk-weaving  industry  actually  requires  about  0.25  hp  to  drive  it, 
corresponding  to  0.3  hp  at  the  motor  pulley.  As  a  special  point 
he  lays  emphasis  on  the  fact  that  experience  has  shown  that  a  belt 
connection  between  the  motor  and  the  loom  is  far  preferable  to  any 
other  form,  like  spur  gearing,  for  instance,  and  he  thinks  it  can  only 
be  a  question  of  time  before  silk  looms  are  universally  electrically 
driven  in  this  way. — Lond.  Elec,  October  2. 

Electrically-Operated  Mine  Haulage  Plant. — A  description  of  a 
recent  installation  at  a  German  mine.     The  power  station  is  at  some 


distance  and  generates  electricity  for  another  mine  also.  There 
are  two  500-hp  engines  direct-coupled  to  300-kw,  three-phase  gen- 
erators, which  furnish  current  at  2,080  to  2,300  volts.  A  suitable 
fly-wheel  keeps  the  cyclic  irregularity  down  below  i/250th.  Excit- 
ing current  is  furnished  by  two  motor  generators,  one  serving  as 
reserve.  Direct-coupled  to  the  20-hp,  three-phase  motor  is  the  shunt 
dynamo,  generating  exciting  current  at  125  volts.  The  starting  re- 
sistance of  the  three-phase  motor  is  lodged  in  the  armature.  Six 
single-phase  and  three  larger  sized  three-phase  transformers  of  a 
total  capacity  of  295  kw,  reducing  the  pressure  from  2,200  volts  to 
220  and  no  volts,  respectively,  are  used  in  connection  with  the 
lighting  -system  and  for  the  operation  of  the  small  auxiliary  motors. 
Three-phase  current  is  transmitted  by  a  three-cored  armored  cable, 
2,200  metres  long,  to  the  motor  which  drives  the  haulage  plant. 
The  latter  is  of  the  induction  type,  with  12  poles,  and  has  a  normal 
output  of  120  hp,  which  may  be  exceeded  by  100  per  cent,  for  short 
periods.  Current  is  supplied  directly  at  2,000  volts.  The  induced 
voltage  in  the  rotor  is  about  500  volts.  Slip  rings  are  provided  for 
starting  and  for  speed  regulation,  the  resistances  being  of  the  spirally- 
wound  wire  type.  The  "reversible  starter"  is  so  arranged  that 
any  one  of  the  connections  can  be  effected  by  a  single  lever.  In  the 
center  position  of  the  latter  two  phases  of  the  motor  circuit  are 
opened  and  the  motor  stopped.  By  moving  the  lever  in  the  one  or 
other  direction,  the  motor  begins  to  rotate  in  that  direction.  The 
efficiency  of  the  motor  is  92  per  cent,  and  the  powder  factor  at  full 
load  0.9.  The  total  efficiency  of  the  haulage  plant  is  about  72  per 
cent.  The  total  steam  consumption  per  hour  of  the  plant  amounts  to 
2,800  kgm.,  while  a  steam  engine  suitable  for  dealing  with  the  same 
haulage  requirements  would  consume  about  4,500  kgm.  The  differ- 
ence in  favor  of  the  electric  plant  is,  therefore,  about  38  per  cent., 
meaning  at  the  coal  prices  in  that  particular  locality,  a  saving  of 
about  58  cents  per  hour.  The  machine  is  capable  of  safely  hauling 
a  net  load  of  1,800  kgm.  from  a  depth  of  450  metres  at  a  speed  of 
3  metres  per  second. — Lond.  Elec,  September  25. 

Electric  Coal  Cutting.— Tuoum-'Dawks.— An  abstract  and  analy- 
sis of  a  paper  by  Walker  on  this  subject,  read  before  the  Nottingham 
meeting  of  the  Institution  of  Mining  Engineers.  The  paper  refers  to 
practical  experiences  with  electric  coal  cutting  at  the  Digby  Colliery 
Company.  The  difhculties  encountered  with  electric  cutters  under  the 
peculiar  conditions  at  this  colliery  are  discussed  at  length.  When 
cutting  to  the  dip  with  a  4'/^-ft.  tapered  bar,  and  making  an  under- 
cut of  from  3  ft.  8  in.  to  4  ft.  2  in.,  the  energy  consumption  meas- 
ured near  the  dynamo  was  on  an  average  about  2  kw-hours  per 
square  yard  of  holing.  When  cutting  to  the  rise,  using  a  4-ft.  taper 
bar  with  cleaning  blade,  and  when  using  a  4]/2-it  taper  bar  without 
the  cleaning  blade,  the  average  consumption  was  in  both  cases  1.33 
kw-hours  per  square  yard  of  holing;  cutting  to  the  rise  with  a  4-ft. 
taper  bar,  with  cleaning  blades,  the  consumption  was  1.22  kw-hours, 
while  the  4-ft.  parallel  cutter,  traversed  to  the  rise,  consumed  on 
an  average  about  i  kw-hour  per  square  yard  of  holing.  About  75 
per  cent,  of  these  figures  would  give  the  consumption  of  electrical 
energy  at  the  motor. — Lond.  Elec,  September  25. 

REFERENCES. 

EfUcient  High-Pressure  IVater  Power  Plant.— Ke-hry  and  Le 
CoNTE.— A  description  of  the  hydraulic  features  of  the  hydraulic 
power  plant  which  has  recently  been  started  in  Southern  California 
by  the  Edison  Electric  Company,  of  Los  Angeles.  The  Pelton  water 
wheels  and  the  method  adopted  for  their  regulation  are  described, 
and  efficiency  curves  are  given  from  which  it  appears  that  the 
efficiency  of  the  wheel  exceeds  86  per  cent.,  including  the  losses  in 
the  gate  valve  and  nozzle,  the  windage  of  the  wheel  and  such  slight 
losses  as  occur  in  the  buckets.  The  results  of  tests  undertaken  for 
the  purpose  of  determining  the  efficiency  of  the  wheels  for  different 
loads  and  styles  of  nozzle  tips,  are  also  given. — Eng'ing  News, 
October  8. 

Congress  of  "Houille  Blanche"  in  France.— Bloch.— The  conclu- 
sion of  his  article  previously  noted  in  the  Digest.  The  present  in- 
stallment describes  the  utilization  of  water  power  in  France  and 
an  illustrated  description  is  given  of  the  installation  of  .^ristide 
Berges  at  Lancey,  in  the  French  .Mpine  regions.  The  power  is 
obtained  from  a  head  of  water  of  about  470  metres  and  current  is 
furnished  to  a  paper  factory,  to  a  system  of  lighting  with  a  12,000- 
volt  line  44  km.  long,  and  to  a  tramway  43  km.  long.  The  installa- 
tions are  comparatively  small,  as  the  country  is  not  thickly  populated. 
— Lond.  Elec  Rev.,  September  25. 
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lUfctiic  i'miipiii^i  lor  lirmiitiini.  Kii.iiuhn  Si.orr.  -A  .sliorl  re- 
view of  tlie  ntlvaiilaKt's  of  tins  int-tliiul,  as  c.xciiipliticd  in  the  wcll- 
koowii  Kaker.sficld  (Cnl.)  plant  which  lias  been  described  in  lii.KC- 
TRiCAL  WoHi.i)  AND  Enginkkk.  — l.ond.  liU'f.  ]<!it'.,  September  25. 

EUctrkalty-DrivcH  Milling  Machines.— h  short  ilinstralcd  article, 
giving  examples  of  some  recent  conslructiun  in  niilling  tools  drivL-n 
by  electric  power. — Am.  Machinist,  October  8. 

TRACTION 

Moulincau.r  Electric  Power  Station,  y'a>u.— Allkn.— An  illus- 
trated description  of  this  station,  which  is  owned  by  the  Compagnie 
des  Clu-mins  dc  fir  de  I'Ouest,  and  supplies  power  for  the  suburban 
stretches  of  railway,  extensive  tramway  systems,  numerous  cranes, 
machine  tools  and  pumps,  and  to  outside  customers.  The  station 
is  fed  with  steam  from  27  boilers.  It  contains  nine  main  generating 
sets,  each  consisting  of  a  triple-expansion  or  compound  horizontal 
engine  directly  coupled  to  an  alternator  of  800  to  1,000  kw  output. 
The  maximum  output  of  the  station  is  9,900  kw.  The  generators 
arc  of  the  three-phase  type,  with  rotating  fields,  running  at  78  to 
80  r.p.m.  The  field  magnets  carry  38  poles,  giving  a  frequency  of 
25  cycles.  The  efliciency  of  the  generators  is  stated  to  be  94  per 
cent.,  at  a  load  of  Soo  kw,  the  power  factor  being  90  per  cent.  Cur- 
rent is  generated  at  5,000  volts  and  is  transmitted  to  three  sub-sta- 
tions, where  it  is  converted  into  direct  current  at  500  volts  for  dis- 
tribution to  the  railways,  etc.  There  are  four  exciter  sets,  each  con- 
sisting of  a  single-acting  compound  engine  coupled  to  a  multipolar 
dynamo  of  125  kw  output  at  125  volts.  The  exciting  current  of  each 
of  the  alternators  is  175  amp.  at  no  load  and  19s  at  full  load  at  no 
volts.  The  switchboard  arrangements  are  very  complete,  there 
being  a  separate  panel  for  each  alternator  and  exciter,  and  five  feeder 
panels.  The  high-pressure  circuit-breakers  are  fitted  at  the  top  of 
the  panels ;  they  are  of  the  long  break  type  and  are  separated  from 
each  other  by  large  marble  barriers,  which  eflfectively  prevent  arc- 
ing from  one  pole  to  another.  Each  of  the  switches  has  a  capacity 
of  100  amp.  at  5,000  volts. — Engineer,  October  15. 

Electric  Narrow  Gauge  Road  Betivecn  Lausanne  and  Moudon. — An 
illustrated  description  of  the  transformer  stations  and  the  rolling 
stock.  Polyphase  current  Qf  8,000  volts  at  50  cycles  is  furnished  to 
the  transformer  stations,  each  of  which  contains  two  motor  gen- 
erator groups  of  200  hp  each,  one  serving  as  reserve.  One  of  the 
aggregates  is  driven  by  a  non-synchronous  and  the  other  by  a  syn- 
chronous motor,  on  account  of  the  necessity  of  furnishing  lighting 
and  traction  current  from  the  high  voltage  line.  If  no  light  is 
needed,  the  non-synchronous  transformer  is  working,  as  it  is  less 
sensible  to  the  varying  demands  of  current  or  overloads  than  the 
synchronous  motor.  Both  motors  are  for  8,000  volts  and  wound  for 
12  poles;  they  run  at  500  r.p.m.  The  shunt  machines  which  are 
directly  coupled  to  these  motors  generate  750  to  900  volts  direct 
current.  One  of  the  sub-stations  contains  a  bufifer  battery  of  385 
cells,  with  165  amp. -hour  at  one  hour's  discharge.  The  double-truck 
cars  are  furnished  with  four  four-pole  motors  of  35  to  50  hp.  Each 
two  of  these  motors  are  connected  in  parallel  at  the  start,  while  all 
of  them  work  in  parallel,  when  the  car  is  running.  The  charac- 
teristic curves  of  the  car  motor  are  given  in  an  illustration,  as  is  also 
the  arrangement  of  the  controller  connections  for  a  single-truck  car. 
— Elek.  Zeit.,  September  24. 

INSTALLATIONS,   SYSTEMS  AND  APPLIANCES. 

Three-Phase  Switch  Gear. — Eborall. — The  author  discusses  the 
construction  of  high-pressure  polyphase  switch  gear  and  states  that 
he  is  unable  to  agree  with  those  engineers  who  consider  that  the 
cellular  and  backless  type  of  switchboard  is  superior  to  all  other 
constructions  for  use  in  connection  with  high-pressure  polyphase 
systems.  He  considers  that  while  such  boards  give  excellent  results 
in  connection  with  single-phase  work  at  moderate  pressures,  their 
sphere  of  utility  is  limited  to  single-phase,  single-pole  working  at 
pressures  not  exceeding  3,000  volts.  The  adaptation  of  the  cellular 
board  to  pressures  of  the  order  of  10,000  volts  appears  to  the  author 
an  example  of  a  good  thing  being  carried  too  far.  High-pressure 
switchboards,  according  to  him,  in  order  to  attain  safety,  convenience 
and  absolute  reliability  in  working,  must  be  constructed  upon  the 
following  lines :  I.  The  whole  of  the  high-pressure  gear  must  be 
removed  from  the  operating  platform  and  isolated  in  fire-proof  com- 
partments below,  above  or  at  the  back  of  the  platform  upon  which 
the  operating  board  is  placed.  This  means  the  remote  control  of 
the  high-pressure  apparatus,  which  the  author  considers  the  essential 
feature  of  high-pressure,  three-phase  boards   for   controlling  large 


aniinnils  of  energy.  The  only  apparatus  cjn  the  upii.iiiiig  board 
should  be  that  required  in  connection  with  the  exciting  arrange- 
ments, and  in  connection  with  the  control  of  the  distant  high  pres- 
sure gear,  and  the  nicasureiiiciit  of  the  current,  energy,  etc.,  of  the 
distant  machine  and  feeder  panels.  2.  All  high-pressure  fuses 
should  be  done  aw.iy  with,  as  far  as  those  in  main  circuits  are  con- 
cerned. These  should  be  replaced  by  automatic  altachmciils  on  the 
main  switches;  that  is,  the  latter  are  to  be  simply  automatic  circuit- 
breakers,  which  open  at  definite  overloads  or  (if  fitted  with  reverse- 
current  attachnKiits)  with  reverse  currents.  Protective  devices  in 
the  separate  generator  circuits  should  be  fitted  with  time  or  with 
reverse-current  attachments,  or  both ;  otherwise  they  should  not 
be  used.  3.  The  high-pressure  bus-bars  should  be  arranged  in  such 
a  way  that  any  iiortion  of  them  can  be  isolated  for  cleaning  while  the 
remaining  portions  are  alive,  without  interrupting  the  supply.  Fur- 
ther, their  arrangement  should  be  such  that  any  panel  can  be  cut 
completely  out  of  circuit  without  interrupting  the  supply,  if  neces- 
sary. 4.  The  high -pressure  bus-bars  should  be  provided  with  prop- 
erly arranged  pressure  dischargers,  while  similar  dischargers  should 
be  used  at  the  far  ends  of  the  feeders,  and  where  practicable  en 
route.  5.  The  whole  arrangement  of  the  low-pressure  operating 
board  should  be  such  that  the  attendant  has  no  excuse  for  getting 
confused  in  case  of  a  break-down,  which  necessitates  prompt  meas- 
ures being  taken  at  the  switchboard.  6.  The  whole  arrangement  of 
the  high-pressure  gear  proper  should  be  such  that  arcing  from  one 
part  to  another,  or  to  earth,  due  to  an  accident,  or  to  abnormal  con- 
ditions, is  rendered  an  absolute  impossibility.  Nothing  should  be 
cramped,  plenty  of  space  being  allowed  everywhere,  with  each  piece 
of  apparatus  in  plain  view  for  inspection,  and  capable  of  easy  dis- 
mantling or  removal  for  repairs  or  renewal.  7.  The  whole  of  the 
high-pressure  gear  should  be  in  oil,  as  far  as  it  is  possible  to  arrange 
tliis.  The  author  then  examines  how  these  requirements  are  com- 
plied with  in  the  best  practice  of  to-day,  and  gives  a  dimensional 
sketch  of  a  simple  form  of  remote  control  board  with  the  actual 
connections,  which  is  described  in  detail  and  its  advantages  set  forth. 
The  construction  of  a  cellular  switchboard  is  also  illustrated  and  the 
disadvantages  and  difficulties  encountered  with  this  type  for  really 
heavy  polyphase  work  are  discussed  at  some  length,  in  order  to 
justify  the  author's  opinion,  that  it  can  only  be  a  question  of  time 
before  it  disappears  in  favor  of  the  "remote  control"  design  of  board. 
— Eng'ing,  September  25. 

Central  Station  Auxiliary  Plant. — Davies. — The  author  considers 
in  detail  the  arrangement  of  the  auxiliary  plant  in  central  stations, 
such  as  the  pumps,  injectors  and  stoker  and  economizer  gear.  The 
pros  and  cons  of  electricity  versus  steam  for  the  driving  of  pumps 
are  taken  up  at  some  length.  The  author  comes  to  the  conclusion 
that,  taking  everything  into  consideration,  it  appears  that  the  best 
method  is  to  install  both  steam  and  motor  pumps.  The  latter  should 
do  the  bulk  of  the  work  on  heavy  load,  and  should  be  kept  running 
at  constant  speed  and  as  nearly  at  full  load  as  possible,  while  the 
steam  pump  should  be  used  simply  for  the  small  regulations  that 
are  constantly  necessary,  and  for  very  light  load.  The  installation 
of  both  sorts  of  pumps  is  also  advisable  as  a  safeguard  against 
break-down  of  the  steam  or  electric  service.  As  feed  pumps  are 
such  important  items  in  the  safety  of  a  station,  this  precaution  is 
necessary.  The  same  procedure,  namely,  the  installation  of  both 
steam  and  motor  drive,  is  recommended  for  the  stoking  gear,  the 
steam  plant  being  looked  upon  chiefly  as  a  stand-by.  The  author 
considers  it  best,  when  possible,  to  drive  the  economizer  scraping  gear 
from  the  stoker  plant ;  but  if  the  latter  is  not  installed,  or  is  too 
distant,  motors  alone  should  be  used,  as  the  steady  load  at  constant 
speed  allows  them  to  run  under  excellent  conditions.  The  author's 
opinion  is  that  the  practice  in  single-phase,  alternating-current  plants, 
of  driving  the  auxiliaries  by  direct-current  motors  supplied  from 
the  exciter  circuit,  while  allowing  a  gain  in  efficiency,  is  very  liable 
on  account  of  the  risks  attendant  upon  it,  to  cause  that  efficiency 
to  be  bought  at  too  great  a  price,  namely,  in  convenience  in  working 
or  perhaps  failure  of  supply,  as  the  slightest  interruption  or  unsteadi- 
ness of  the  exciting  current  will  often  lead  to  complications  when 
alternators  are  in  parallel.  The  carrying  of  loads  from  this  circuit 
into  all  sorts  of  out-of-the-way  places  is,  therefore,  highly  dangerous 
and  the  practice  is  obviously  bad. — Lond.  Elec.  Rev.,  September  25. 

Protective  Devices  for  High-Tension  Electrical  Systems. — Wood- 
house. — A  paper  read  before  the  recent  meeting  of  the  British  Asso- 
ciation for  the  Advancement  of  Science.  The  author  discusses  sev- 
eral points  in  connection  with  the  operation  of  a  high-tension  poly- 
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phase  transmission  system,  as  to  the  design  of  the  system  and  the 
stresses  on  it.  He  then  deals  with  circuit-breakers,  fuses,  switches, 
overload  relays,  reverse-current  relays,  devices  which  prevent  or 
relieve  excessive  rise  of  pressv.re  and  switching  inductive  apparatus. 
Under  the  head  of  fuses  ho  gives  the  results  of  tests  of  several  types 
in  the  form  of  curves  in  which  the  time  taken  for  the  fuse  to  blow 
after  the  application  of  a  definite  overload  is  marked  as  a  point  on 
the  curve.  It  appears  from  them  that  the  Ferranti  type  of  fuse  blows 
almost  immediately  after  the  current  reaches  the  fusing  value,  what- 
ever be  the  magnitude  of  the  overload.  The  long  fuse  on  the  con- 
trary takes  many  seconds  to  blow  on  a  moderate  overload,  and  an 
appreciable  time  even  on  a  heavy  overload.  The  one,  therefore, 
has  no  appreciable  time  lag  and  the  other  has  too  much  on  heavy 
overloads.  The  author  states  that  the  practice  is  increasing  of 
attaching  an  automatic  relay  to  the  switch  and  dispensing  with  the 
fuse  altogether.  Under  the  head  of  switches  he  describes  and  illus- 
trates several  recent  types  of  European  make. — Lond.  Elec,  Sep- 
tember 23. 

Electro-Physics  and  Magnetism, 
reference. 
Vaporization  and  Boiling  of  Metals. — Krafft. — An  abstract  of  a 
paper  giving  the  author's  results  in  investigating  the  boiling  points 
and  vaporization  points  of  metals  when  heated  under  a  high  vacuum 
in  the  electric  furnace.  The  author  used  fused  quartz  vessels  for 
carrying  out  his  experiments  and  worked  at  temperatures  of  about 
1200  to  1400°  C. — Zeit.  f.  Electrochem.,  September  17;  from  Berichte 
Deutsch.  CItem.  Gesellschaft,  36  p.  1690-1714. 

Electro-Chemistry  and  Batteries. 

Elmore  Copper  Process. — An  illustrated  article  in  which  the  well- 
known  Elmore  process  for  the  manufacture  of  copper  tubes  is 
briefly  described.  The  illustrations  shown  refer  to  the  German 
Elmore  works  at  Schladern,  which  make  use  of  400  hp  from  steam 
and  550  hp  from  water  power.  These  works  produce  some  2,600,000 
pounds  of  copper  per  year,  while  the  total  weekly  capacity  of  all 
three  works,  Schladern  (Germany),  Leeds  (England)  and  Havre 
(France),  is  stated  to  be  about  396,000  pounds.  It  is  stated  that  the 
current  density  at  the  cathode  amounts  to  56  amp.  per  square  foot, 
and  that  the  deposition  of  a  copper  tube  four  to  five  mm.  thick  takes 
a  week. — Electrochemist  &  Metallurgist,  September. 

REFERENCE. 

Polishing  and  Plating  of  Metals. — Hawkins. — A  continuation  of 
an  extract  of  a  manual  on  the  above  subject.  The  author  discusses 
the  arrangement  of  plating  shops,  the  kinds  of  dynamos  to  be  used 
for  electroplating  and  the  troubles  due  to  the  prevalent  ignorance 
of  electroplaters  on  the  subject  of  electricity.  In  his  opinion  a 
greater  current  density  can  be  used  if  the  thickness  of  the  cathode  is 
greater,  and  an  attempt  is  made  to  explain  the  reason,  which  he 
believes  is  due  to  the  better  heat  conductivity  of  the  thicker  cathode. 
— Am.  Jeweler,  September. 

Units,  Measurements  and  Instruments, 

Electrostatic  Wattmeter. — Addenbrooke. — A  long  article  in  which 
the  author  deals  with  the  electrostatic  wattmeter,  its  calibration  and 
adaptation  for  polyphase  measurements.  He  first  discusses  the 
theory  of  the  action  of  the  wattmeter  when  coupled  to  circuits,  and 
describes  at  considerable  length  the  means  by  which  it  can  be 
standardized  and  calibrated.  The  needle  and  one  pair  of  quadrants 
are  connected  to  the  terminals  of  the  circuit  between  which  the 
voltage  is  to  be  measured.  Between  the  connections  to  the  two 
pairs  of  quadrants  there  is  inserted  a  fixed  resistance,  through  which 
the  main  current  passes;  hence,  the  difTerence  of  potential  between 
the  two  serves  to  measure  the  current.  The  deflection  of  the  needle 
being  produced  by  both  of  these  quantities  is  a  measure  of  their 
product,  namely,  watts.  To  obtain  all  the  factors  required  in  meas- 
uring an  alternating  circuit  containing  inductance  and  capacity,  the 
author  employs,  in  addition  to  the  wattmeter,  a  voltmeter  and  an 
ammeter.  The  two-phase  measurement  with  two  separate  circuits 
is  simple  and  resolves  itself  into  two  separate  measurements.  Two- 
phase  measurement  with  a  common  third  wire  is  best  managed  by 
putting  resistances  in  each  of  the  outer  wires  to  enable  the  current 
flowing  in  each  circuit  to  be  measured  separately,  while  the  pressure 
connection  for  the  voltmeter  and  wattmeter  is  made  to  the  common 
return.  To  carry  out  measurements  in  this  manner  a  switch  has 
been  worked  out  which  enables  all  the  instruments  with  the  high 


resistance  across  the  circuit,  to  be  thrown  over  from  one  circuit  to 
the  other  almost  instantaneously.  The  adjoining  figure  shows  the 
arrangements  for  measurements  on  three-phase  circuits,  where  the 
working  of  each  circuit  can  be  completely  separated  from  the  others. 
G  is  the  generator,  IV,  A  and  V  are  the  electrostatic  wattmeter,  am- 
meter and  voltmeter,  respectively,  each  indicated  by  three  short  lines, 
the  upper  one  representing  the  needle  and  each  of  the  lower  ones  a 


electrostatic  wattmeter. 

pair  of  quadrants ;  5"^  and  S^  are  the  switches.  If  the  center  of  the 
star  in  the  star  connection  cannot  be  got  at,  an  artificial  zero  made 
by  connecting  three  equal  resistances  radiating  from  a  center  and 
joined  to  the  three  phases,  may  sometimes  be  used  with  advantage. 
To  obtain  the  elements  of  a  delta-connected  circuit,  it  is  well  to 
proceed  in  the  manner  proposed  by  Dr.  Fleming  in  his  handbook. 
The  author  states  in  conclusion  that  he  has  shown  sufficiently  on 
what  a  simple  logical  basis  the  making  of  electrical  power  measure- 
ments by  means  of  electrostatic  instruments  rests. — Lond.  Elec, 
September  4,  xi. 

Capacities  in  Connection  with  Electrostatic  Voltmeters. — Mar- 
chant  and  Worrall. — A  paper  read  before  the  recent  meeting  of 
the  British  Association,  on  the  use  of  capacities  as  multipliers,  in 
connection  with  electrostatic  voltmeters  on  alternating-current  cir- 
cuits. The  authors  describe  experiments  directed  to  the  construction 
of  a  simple  and  easily  made  apparatus,  by  which  low-reading  electro- 
static voltmeters  may  be  employed  on  circuits  of  much  higher  ten- 
sion. The  voltmeters  used  were  of  the  Kelvin  multicellular  and 
Ayrton  and  Mather  electrostatic  types.  The  method  of  combining 
the  voltmeter  with  the  capacities  is  to  connect  a  capacity  in  series 
with  the  voltmeter  across  the  mains  and  shunt  another  capacity 
across  the  terminals  of  the  voltmeter,  the  latter  capacity  being  large 
compared  with  the  capacity  of  the  voltmeter.  The  reading  of  the 
latter  bears  a  constant  ratio  to  the  P.  D.  between  the  mains,  and  by 
varying  the  capacities  any  desired  ratio  may  be  obtained.  Com- 
pactness and  saving  of  material  are  gained  by  forming  the  two 
capacities  into  a  condenser,  in  which  one  of  the  two  sets  of  plates 
is  itself  divided  into  two  groups,  each  group  connected  to  its  own 
related  main,  one  group  to  the  voltmeter  and  the  voltmeter  again  to 
the  undivided  set.  Two  instruments  are  briefly  described  and  illus- 
trated in  which  those  principles  are  embodied,  one  for  measuring 
P.  D.'s  up  to  300  volts  on  a  150-volt  instrument,  and  having  a  ratio 
of  yi,  and  the  other  for  P.  D.'s  up  to  16,000  volts,  with  a  ratio  of 
1/40.  The  low-tension  instrument  is  formed  of  alternate  sheets  of 
mica  and  tin  foil  of  equal  dimensions,  held  together  between  strong 
plates  of  ebonite.  The  high-tension  instrument  is  similarly  formed, 
except  that  copper  foil  is  substituted  for  tin  foil,  the  dielectric  varies 
in  thickness  directly  with  the  tension  and  the  whole  is  damped  be- 
tween brass  plates.  The  dielectric  plates  in  the  higher  tension  por- 
tion are  made  larger  than  those  in  the  lower  tension  portion  to  avoid 
sparking  over  the  surface  and  the  entire  instrument  is  suspended  in 
oil  for  the  same  reason.  Results  of  experiments  for  testing  the 
accuracy  of  the  instruments  are  given,  the  existing  variations  being 
well  within  the  limits  of  experimental  error.  The  authors  hope  that 
this  device  may  be  of  considerable  practical  utility  in  simplifying  the 
construction  of  high-tension  voltmeters  and  in  laboratory  and  ex- 
perimental work. — Lond.  Elec.  Eng.,  September  18. 

reference. 
Measurement  of  Cable  Capacity. — Fleming. — An  extract   from   a 
forthcoming  book  on  testing.     The  cases   of   two-core,   three-core, 
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etc.,  cables  :itul  concriilrio  c:il)lr^  ;iro  in;itlictii:ilicully  iiivcsti|{aled. — 
Loiul.  lilfi.,  Stptcnilur  ii. 

TULliCiKAI'MY,    ItLLI'HONY   AND   SlONAI  S. 

Sflectivv  Wireless  7V/r^'r(j/>/i_v.— Ankkks  lU'i.i..— 'riio  aiitlmr  nivcs 
(lie  results  of  cxpiTinicnts  conductcil  with  liis  system  of  wireless 
IclcKrapliy.  previously  noted  in  the  DiKcst.  The  stations  were  55 
km.  apart,  the  experiments  being  conducted  with  the  sole  view  of 
proving  the  possibility  of  secretly  communicating  between  stations 
and  of  the  further  possibility  of  sending  iness.iges  by  means  of 
selective  teifgraphy  to  several  independent  receivers  at  the  same 
time.     The  author's   arrangement,   embodying   his   improvements,  is 


SELECTIVE  WIRELESS  TELEGRAPHY. 

shown  in  the  adjoining  (igure.  One  pole,  C\,  of  the  coherer  is  fixed, 
the  other  pole,  C^,  being  connected  by  means  of  a  bracket,  a,  to  the 
armature  of  the  electromagnet,  E.  This  armature  is  pres.sed  by  an 
insulated  spring,  /,  against  a  screw  contact,  s,  which  limits  the 
movement  of  the  armature  in  the  one  direction  and  serves  at  the 
same  time  as  contact  for  the  coherer  current.  On  the  coherer  be- 
coming conductive,  the  current,  supplied  by  the  battery,  e,  flows  as 
indicated  by  the  arrows.  The  relay,  R,  being  magnetized,  causes  the 
closing  of  the  secondary  circuit,  in  which  are  placed  the  collector 
magnet  and  the  electromagnet,  E.  As  soon  as  the  armature  of  the 
electromagnet  begins  to  move,  the  relay  current  is  interrupted  and 
its  switch  has  time  to  go  back  to  the  ofT  position  before  the  coherer 
has  ceased  to  vibrate.  Since  the  coherer  is  tapped  twice,  first  on  the 
armature  striking  the  core  of  the  electromagnet,  £,  and  second  on 
the  armature  coming  in  contact  with  s,  the  decoherence  is  most 
complete,  vibrations  after  the  shocks  being  almost  entirely  absent. 
The  armature  movement  need  not  exceed  o.i  mm.  To  avoid  the 
formation  of  local  sparking,  condensers,  c,  were  used,  in  series  with 
which  resistances  were  placed  for  diminishing  oscillatory  discharges. 
At  first  the  tests  were  not  successful,  due  to  the  fact  that  the  capacity 
of  one  end  of  the  coherer  was  augmented  by  that  of  the  electro- 
magnet, E,  with  the  result  that  the  potential  differences,  caused 
by  the  oscillations,  were  decreased.  After  the  necessary  alterations 
had  been  made,  the  tests  are  said  to  have  proved  satisfactory.— Lond. 
Elec.j  October  2. 


New  Books. 


Secondary  Batteries.     A  Practical  Handbook  for  Owners  and  At- 
tendants.    By  an  Engineer.     London:  H.  Alabaster,  Gatehouse 
&  Company.    77  pages,  illustrated.     Price,  4  shillings. 
The  enormous  growth  in  the  use  of  accumulators  during  the  last 
decade  is  reflected  in  the  increasing  literature  of  the  subject.     The 
present  volume,  which  is  small  and  unpretentious,  is,  w^e  believe,  the 
first  one  of  recent  date  to  treat  the  subject  from  a  purely  operating 
standpoint.    Written  by  a  "practical"  man,  the  treatment  is  decidedly 
elementary  and  the  author  presupposes  but  little  electrical   and  no 
battery  knowledge  on  the  part  of  his  readers — a  good  point,  consid- 
ering the  class  of  men  he  aims  to  reach. 

The  faults  are  largely  sins  of  omission,  conspicuous  among  which 
is  the  failure  to  describe  the  use  of  the  cadmium  auxiliary  electrode, 
now  so  universally  used,  at  least  in  this  country.  Boosters  are  dis- 
missed with  a  paragraph  or  so.  and  no  description  given  of  their 
various  uses,  while  only  the  simplest  form  of  end-cell  switch  is 
described. 


The  arraiiKenicul  m-iiiis  nut  very  logical,  and  more  hea<liMgs 
wiinid  be  an  imi)r<ivenient,  llioiigh  the  lack  of  them  is  partly  i>lf->L't 
by  a  fairly  complete  index.  Most  of  the  advice  given  is  sound, 
although  s(jnH-  things  apply  only  to  JCnglish  practice,  and  arc  of 
liltle  Use  here.  The  appendix  gives  a  number  of  useful  tables, 
ihiiugh  several  of  these,  too,  would  not  apply,  in  this  country. 

Taken  as  a  whole,  an  engineer  in  charge  of  a  small  lighting  or 
isolated  plant,  who  has  batteries  to  look  after  "on  the  side,"  might 
find  here  many  useful  hints;  but  for  the  care  of  large  railway  and 
lighting  stations,  the  applicaliun  would  be  decidedly  limited.  The 
care  of  automobile  batteries  is  not  touched  upon. 


VillaKc  Telephone  I£xchangc  Switchboard. 


It  has  recently  been  pointed  out  in  these  columns  how  interesting 
and  important  is  the  development  of  rural  or  village  telephony,  this 
movement  having  gone  so  far  already  that  one  of  the  members  of 
the  United  States  Senate,  Mr.  Fairbanks,  has  proposed  to  modify 
the  existing  postal  arrangements,  so  that  the  local  postmaster  can 
send  special  delivery  telephone  letters  to  farmers  and  remote  dwellers 
ill  the  rural  districts  by  using  the  local  telephone  system. 

.■\  good  deal  of  this  new  work  is  due  to  the  energy  and  initiative 
of  manufacturers  in  the  independent  field,  some  of  whom  have 
devised  apparatus  at  once  simple,  durable  and  economical.  An 
illustration  of  this  fact  is  to  be  found  in  the  illustration   furnished 


VILL.VGE    TELEPHONE    EXCHANGE    SWITCHBOARD. 

herewith  of  the  village  exchange  switchboard  constructed  and  fur- 
nished by  the  Stromberg-Carlson  Telephone  Manufacturing  Com- 
pany, of  Chicago  and  Rochester,  N.  Y.  This  party  line  switchboard 
has  each  of  the  lines  terminating  in  a  spring  jack  and  a  polarized 
ringer  signal.  This  board  is  intended  especially  for  party  line  oper- 
ation in  rural  districts,  and  is  equipped  with  operator's  telephone, 
hand  generator,  connecting  cords,  plugs,  keys  and  all  the  necessary 
apparatus.  The  operation  of  such  a  system  is  obviously  well  within 
the  capacity  of  persons  of  intelligence,  even  if  they  have  no  me- 
chanical inclinations,  and  it  has  been  found  that  little  or  no  trouble 
is -experienced  in  securing  locally  the  talent  necessary  to  carry  on 
such  systems  successfully. 
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Exhibits  at  Ohio  Electric  Light  Convention. 

The  meeting  at  Columbus  last  week  of  the  Ohio  Electric  Light 
Association  was  largely  attended  by  representatives  of  electrical 
manufacturers  and  supply  dealers,  and  the  following  exhibits  were 
displayed : 

The  General  Incandescent  Arc  Light  Company  exhibited  its 
multiple  and  alternating  and  direct-current  lamps  in  operation,  and  ' 
series  alternating-current  arc  lamps  in  both  shunt  and  differential 
types:  it  also  showed  a  new  knife  switch,  an  automatic  switch  for 
remote  control  and  a  Wright  demand  meter.  Emphasis  was  placed 
on  the  special  feature  of  its  iio-volt,  direct-current  lamp,  consisting 
in  an  adjustment  coil  permitting  change  in  adjustment  from  3  amp. 
to  6  amp. 

The  J.  A.  Roebling's  Sons  Company  made  no  display,  but  dis- 
tributed souvenir  wire  gauges,  which  were  in  great  demand. 

The  W.  G.  Nagel  Electric  Company,  of  Toledo,  exhibited  the 
Nernst  lamp  in  operation  in  various  sizes. 

The  General  Electric  Company  had  a  special  display  of  its  new 
"Meridian"  lamp,  in  competition  with  the  Nernst  lamp.  It  also 
showed  a  Christmas  tree  outfit,  which  attracted  much  attention,  and 
had  on  view  its  concentric  light  diffuser  with  photographs  illustrating 
the  soft,  even  light,  free  from  distinct  shadows  which  this  attach- 
ment insures. 

The  Stanley  Electric  Manufacturing  Company  showed  its  line 
of  meters  in  operation. 

The  Bryan-Marsh  Company  had  on  exhibition  its  new  type 
lamp,  burning  out  at  the  80  per  cent,  line  of  initial  candle-power. 

The  exhibit  of  arc  lamps  by  the  Adams-Bagnall  Electric  Com- 
pany, of  Cleveland,  handled  by  the  Electric  Appliance  Company,  of 
Chicago,  was  very  complete,  and  attracted  a  constant  throng  of 
callers — the  lamps  made  a  fine  appearance,  the  cases  being  of  copper 
and  constructed  with  interchangeable  parts,  the  insulation  being 
very  thorough.  Here  were  also  shown  the  Gutmann  wattmeter,  the 
Packard  incandescent  lamp  and  Packard  transformer. 

The  National  Electric  Company,  of  Milwaukee,  successors  to 
the  Christensen  Engineering  Company,  showed  by  means  of  enlarged 
photographs  its  various  types  of  direct  and  alternating-current  gen- 
erators and  motors,  belt-driven  and  engine  type,  of  various  designs. 
Its  representatives  also  gave  away  handsome  steel  tape  measures 
to  all  callers. 

The  above  were  all  the  regular  exhibits,  but  the  traveling  men 
from  the  other  houses  represented  were  ever  present  and  made  up 
in  personal  interviews  what  they  lacked  in  material  and  physical 
exhibits.  A  theatre  party  Tuesday  right  was  given  by  the  Erner- 
Hopkins  Company,  the  Columbus  Railways  &  Light  Company,  and 
the  General  Electric  Company. 

Supply  Men  in  Attendance. — Adams-Bagnall  Electric  Company, 
W.  V.  Orr,  Cincinnati ;  F.  L.  Druliner,  Cleveland ;  American  Dis- 
trict Steam  Company,  H.  B.  Kimbrough,  Chicago;  Bryan-Marsh 
Company,  F.  H.  Haughton,  F.  W.  Godfrey,  Cincinnati,  Ohio; 
Buckeye  Electric  Company,  R.  M.  Barwise,  Cleveland;  R.  N. 
Hemming,  E.E.,  Columbus ;  Babcock  &  Wilcox  Company,  W.  D. 
Chester,  Pittsburg,  Pa. ;  F.  Bissell  Company,  C.  M.  Hamilton, 
Toledo;  Bruce  Electric  Company,  Columbus,  Ohio;  Crocker- Wheeler 
Company,  H.  A.  Brown,  E.E.,  Chicago;  Hart  Manufacturing, 
William  Crichton ;  Doubleday-Hill  Electric  Company,  C.  P.  Hill, 
Pittsburg;  Elliott  Reynolds;  Electric  Appliance  Company,  O.  T. 
Kimmel,  Columbus,  Ohio;  Perry  R.  Boole,  Chicago;  Erner  Hop- 
kins Company,  W.  A.  Hopkins,  Jr.,  Columbus ;  Fort  Wayne  Electric 
Works,  T.  J.  Ryan,  Cincinnati ;  George  B.  Edgar,  Cincinnati ;  Gen- 
eral Incandescent  Arc  Light  Company,  W.  F.  Geddes,  3rd,  Cleveland, 
Ohio;  H.  B.  Coles,  Cincinnati;  General  Electric  Company,  W.  M. 
Demming,  manager,  W.  J.  Hanley,  H.  C.  Houck,  S.  D.  Gilbert,  Cin- 
cinnati ;  Matthew  O.  Troy,  Schenectady,  N.  Y. ;  Kuhlman  Electric 
Company,  Elkhart,  Ind. ;  W.  G.  Nagel  Electric  Company,  W.  G. 
Nagel,  E.  J.  Paradis,  J.  M.  Wood,  Toledo,  Ohio ;  Post-Glover  Elec- 
tric Company,  Charles  S.  Kuntz,  Cincinnati ;  Nernst  Lamp  Company, 
D.  D.  Strite,  Pittsburg;  National  Electric  Company,  Charles  G. 
Burton,  Chicago;  National  Carbon  Company,  F.  H.  McDowell, 
Cleveland;  Otis  Elevator  Company,  A.  H.  Wright,  Cleveland;  J.  A. 
Roebling's  Sons  Company,  W.  P.  Bowman,  I.  W.  Brooks,  Cleveland, 
Ohio;  W.  W.  Affleck,  Cleveland,  Ohio;  Standard  Electric  Com- 
pany, P.  J.  Williams,  Cincinnati ;  Stanley  Instrument  Company, 
F.  J.  Alderson,  'Great  Barrington,  Mass. ;  Stanley  Electric  Manu- 
facturing  Company,   O.   H.    P.    Fant,   Cincinnati;    Sprague   Electric 


Company,  O.  P.  Fant,  Cincinnati ;  Westinghouse  Traction  Brake 
Company,  William  D.  Ray,  Cleveland;  Western  Electric  Company, 
Charles  W.  Cobb,  Cleveland ;  Westinghouse  Electric  &  Manufac- 
turing Company,  Nathaniel  Paige,  Jr.,  Leon  Goldsmith,  Columbus, 
Ohio;  J.  W.  Schrantz,  Cincinnati;  K.  C.  Randall,  E.E.,  Pittsburg. 


Hoisting  and  Transferring  Machinery. 


Two  types  of  machines  are  employed  in  the  handling  of  heavy 
materials,  viz.:  I.  A  hoist  fo-  vertical  movement.  2.  A  crane  or 
trolley  for  horizontal  movement. 

Where  the  load  exceeds  the  lifting  capacity  of  one  or  two  men, 
the  hoist  is  the  absolutely  essential  factor,  while  the  crane  or  trolley 


jn-  — 


FIG.    I. —  HOISTING    AND   TRANSFERRING    MACHINERY. 

may  or  may  not  be  necessary.  In  other  words,  in  every  machine 
of  this  class  the  hoist  is  the  vital  part.  In  considering  apparatus 
for  transferring  material,  this,  fact  is  sometimes  overlooked,  and 
chief  attention  given  to  the  mechanism  for  horizontal  motion.  While 
this  is  important,  the  mechanism  for  vertical  motion — that  is,  the 
hoist — is  still  more  important. 

One  of  the  simplest,  most  compact  and  most  mechanical  forms  of 
hoiit  is  the  "triplex  block,"  which  has  the  further  important  ad- 
vantage of  possessing  a  high  mechanical  efficiency.  In  its  standard 
form,  it  is  a  portable  machine,  intended  to  be  hung  by  its  hook  to 
some  overhead  support,  either  fixed  or  movable ;  but  it  is  also 
arranged  to  be  built  into  a  trolley  intended  to  travel  either  on  a 
crane   or   on    an    overhead    tramway.      I;    is    thus    available    as    the 


fig.    2. —  HUISTIN(;    AND    TRANSFERRING    MACHI.N'ERY. 

hoisting  device  in  almost  every  type  of  machine  for  the  handling 
of  material. 

Twenty  tons  may  be  lifted  with  it  5  ft.  in  ten  minutes,  and  300 
pounds  or  less  30  ft.  a  minute.  Where  the  load  is  less  than  a  hun- 
dred pounds  a  quick  speed  block  often  saves  a  great  deal  of  unneces- 
sary strain  in  reaching  the  required  position. 

The  accompanying  illustrations  show  two  of  the  many  possibili- 
ties oflfered  by  the  triplex  block  of  the  Yale  &  Towne  Manufacturing 
Company,  New  York  City,  as  a  hoisting  device  in  apparatus  designed 
for  the  transfer  of  material. 


NEWS    OF  THE  WEEK. 


Financial    Intelligence. 


TUi:  VVICEK  IN  WALL  SlRIiET.— The  stock  market  was  some- 
what steadier  towards  tlie  end  of  the  week,  tliic  to  the  rally  in  prices 
from  the  depression  caused  early  in  the  week  by  adverse  talk  about 
conditions  at  Montreal,  Pittsburg  and  other  cities,  and  tiic  further 
breaks  in  various  industrial  slocks.  Transactions  were  restricted 
and  professional.  Railroad  stocks  showed  tirnmcss  in  the  main, 
while  industrials  rallied  somewhat.  A  good  clTect  was  produced  by 
the  tieclaration  of  the  usual  lu  per  cent,  dividend  on  Amalgamated 
copper.  The  Uniteil  States  Steel  securities  developed  further  weak- 
ness, making  new  low  price  records.  At  the  close  of  the  week,  how- 
ever, there  was  a  firmer  tone  in  these  issues.  Rather  heavy  liquida- 
tion took  place  in  Brooklyn  Rapid  Transit,  but  on  the  other  hand 
Manhattan  Elevated  received  support,  notwithstanding  the  threatening 
attituile  of  its  niotormcn  and  the  possibility  of  a  strike.  Brooklyn 
Rapid  Transit  closed  the  week  with  a  net  gain  of  I'/i  points,  the  clos- 
ing (luotation  being  33-).I.  Metropolitan  Street  Railway  was  also 
favorably  alTected  and  closed  at  105)4.  being  a  net  gain  of  yA  points. 
Manhattan  Elevated  closed  at  132^,  a  gain  of  2J4  points.  General 
Electric  closed  at  the  highest  point  of  the  week — 148 — which  was  a 
net  gain  of  4  points,  and  Westinghouse  common  gained  4  points,  clos- 
ing at  138,  while  first  preferred  lost  11  points,  the  last  quotation  being 
lOi.  Western  Union  remained  steady  at  82.  Following  are  the  clos- 
ing quotations  of  October  20: 


American  Tel.  &  Cable. . 
American  Tel.  *  Tel ... . 

Ameriottii  Kiat.  Tel 

Brooklyn  U:ipi<l  Transit 

Commercial  Cable 

Electric  Hoal     

Oct.  13 
...     78« 

'..'.     24 
..     3l?« 
. .     14.i 
...     IH 
...     42 

NKW 

Oct.  20 

78 

122 

3,1  Vi 
140 
17 
40 

0 

8 

BOS 

Oct.  20 
123H 
*II5« 
230 
146 
*10 

PHILAE 

Oct.  20 
*42 
*50 
*.50 

■H 

CHK 
Oct.  20 

170 

i? 

YORK. 

(ieneral  Electric 

riiulson  River  Tel 

Metropolitan  St.  Ry 

N.  E.  Elec.  Veb.Trns. .. 

N.  Y.  &  N.  J.  Tel 

Marconi  Tcl 

Oct.  i3 
....  UOH 

'.'.'.'.   103 

Oct.  2(1 
147 

l6s'4 
4X 

Western  Union  Tel 

Westinghouse  com. .. . 

...     81« 
.     ..  1.11 

81M 

Electric  Lead  lieduction 

.  .      IX 

...       4 
5 

Oct  13 
...  I'O^ 

'.'.'.  230' 
...  142 
...     10 

13m 

Electric  Vcliide 

Electric  Vehicle  pfd 

American  Tel.  4:  Tel     . 
Oiimberland  Telephone 

Edison  Elec.  Ilium 

General  Wectric 

Western  Tel.  A;  Tel 

Westinghouse  pfd 

TON. 

Western  Tel.  Jt  Tel.  pfd. 
Mexican  Telephone 

....  IHUa 

Oct.  13 
..       80 
Uli 

lliO 

Oct.  20 

*77 
1 

New  England  Telephone 

Mass.  Elec.  Ry 

Mass.  Elec    Ky.  pfd.... 

ELPHIA. 

Pliila.  Traction 

Phila.  Electric  

Phila.  Rapid  Trans 

:ago. 

National  Carbon  pfd 

Metropolitan  Elev.com. 
Union  Tr.iction  

.     *123 

...     18 
.   .     77H 

Oct.  13 
....    !I3H 
....      r,% 

...    ilH 

Oct.  13 
...  *8:,MS 

....     17 
...       4 

....     30 

American  Railways 

Oct.  13 
il 

Oct.  20 
''3K 

Elec.  StoraKe  Battery  .     ...      4S 
HHec.  Storane  Battery  pfd.        48 
Elec.  Co.  of  America 7M 

Oct.  13 
Oentral  Union  Tel 

llH 

Oct.  20 

8ti 

...  143 

18 

CliicaKO  City  Ry 

Chicago  Tel.  Co 

National  Carbon 

...  170 
...  115 

..    in 

25 

*  Asked 

TROLLEY  DEALS  IN  MICHIGAN.— H.  B.  Hollins  &  Com- 
pany, No.  IS  Wall  Street,  have  been  approached  in  the  matter  of 
consolidating  the  trolley  lines  west  of  Detroit,  including  those  of 
Kalamazoo.  The  properties  it  is  proposed  to  consolidate  are  the  De- 
troit, Ypsilanti,  Ann  Arbor  &  Jackson,  Detroit  to  Jackson,  with  the 
Ann  Arbor  city  line  and  a  branch  from  Ypsilanti  to  Saline,  making 
in  all  about  100  miles.  The  Boland  lines,  including  Jackson  city, 
twelve  miles ;  and  Jackson-Albion  road,  about  forty  miles  ;  from  Jack- 
son to  Chelsea,  twenty  miles,  and  twelve  miles  east  of  Chelsea  toward 
Ann  Arbor.  The  Albion,  Marshall,  Battle  Creek  and  Kalamazoo 
lines  belonging  to  the  Railway  Companies  General,  forty-seven  miles  ; 
and  the  Detroit,  Plymouth  &  Northville,  running  from  Wayne  to 
Plymouth  and  Northville,  sixteen  miles,  owned  by  the  Boland  syn- 
dicate, making  a  total  of  about  247  miles  of  electric  lines.  There  is 
now  outstanding  in  the  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson 
$2,600,000  in  stock,  the  majority  of  which  is  held  by  Messrs.  Hawks 
and  Angus ;  first  mortgage  5  per  cent,  gold  bonds  due  February,  1926. 
$1,610,000;  Detroit,  Ypsilanti  &  Ann  Arbor  Railway  Company  first 
mortgage  due  1924,  $330,000  and  Ypsilanti  &  Saline  electric  railway 
first  mortgage  6  per  cent  bonds  due  July,  1910,  $60,000,  making  a  total 
bonded  indebtedness  of  $2,600,000.  The  authorized  amount  of  the 
consolidated  mortgage  of  the  Detroit,  Ypsilanti  &  Ann  Arbor  Rail- 
way Company  is  $1,000,000,  of  which  $600,000  is  reserved  to  retire  the 
first  mortgage  of  the  company  and  $70,000  have  not  been  issued 
The  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  issued  $1,670,000  first 
consolidated  mortgage  5  per  cent,  gold  bonds  due  February  i.  1922. 
The  authorized  issue  was  $2,600,000,  of  which  $900,000  are  reserved 


to  retire  prior  liens.    The  Union  'I'rust  Company,  of  Detroit,  is  trus- 
tee of  all  the  mortgages  and  the  par  value  of  the  stock  is  $100  a  share. 

MKLL  lELKrilONE  SIANDING.— In  answer  to  a  query  as  to 
the  merits  of  1  clephonc  &  Telegraph  stock,  the  Boston  News  Bu- 
reau say.s  in  its  "Answers  to  huiuiries"  column:  The  American 
leleplione  &  Telegraph  Company  is  to-day  earning  more  upon  its 
shares  than  ever  before  in  its  history.  The  last  annual  report  showed 
lilt  earnings  of  $7,835,272,  or  $1,250,868  above  the  71/2  per  cent,  div- 
kIcikIs  paid.  This  does  not,  however,  represent  the  total  share 
earnings  of  the  company,  as  a  large  portion  is  left  in  the  treasuries 
of  the  subsidiary  companies,  which  pay  dividends  to  the  parent  com- 
pany. The  dividends  received  from  the  sub-companies  are  almost 
e(|iial  to  the  dividend  requirements  of  the  parent  company,  and  the 
latter  has  in  addition  its  net  earnings  from  the  long  distance  lines, 
which  it  operates  directly,  and  rentals  of  instruments,  which  are 
paid  by  the  license  companies  in  addition  to  dividends.  The  parent 
company  is  obliged  to  raise  about  $20,000,000  new  money  every  year 
lo  provide  for  new  construction.  It  does  this  by  issuing  new  stock 
lo  stockholders  at  par.  In  former  years  the  new  issue  created  val- 
uable rights,  but  this  year,  owing  to  the  condition  of  the  money 
market  and  to  the  temper  of  the  public  toward  new  issues  of  se- 
curities, the  new  issue  was  not  so  favorably  received.  At  the  present 
market  price  American  Telephone  yields  6%  per  cent,  without  al- 
lowance for  "rights"  to  take  new  stock  at  par. 

DIVIDENDS. — The  Lowell,  Mass.,  Electric  Light  Corporation 
has  declared  a  semi-annual  dividend  of  $4  per  share,  payable  Nov. 
2.  Amalgamated  Copper  Company  has  declared  a  dividend  of  yi 
of  I  per  cent.,  payable  Nov.  30.  The  U.  S.  Steel  Corporation  has 
declared  a  dividend  of  }4  of  1  per  cent,  on  the  common  and  the  full 
i->4  on  the  preferred.  The  directors  of  the  American  Light  &  Trac- 
tion Company  have  declared  the  regular  quarterly  dividend  of  I'A 
per  cent,  on  the  preferred  stock,  payable  Nov.  2.  The  directors  of  the 
Henry  R.  Worthington  Company  have  declared  the  regular  semi- 
annual dividend  of  3^  per  cent,  on  the  preferred  stock,  payable  Nov. 
2.  The  directors  of  the  International  Steam  Pump  Company  have 
declared  the  regular  quarterly  dividend  of  I'A  per  cent,  on  the  pre- 
ferred stock,  payable  Nov.  2.  The  Milwaukee  Electric  Railway  & 
Light  Company  has  declared  the  regular  quarterly  dividend  of  1V2 
per  cent,  on  its  preferred  stock,  payable  on  Nov.  i.  The  Columbus 
Railway  Company,  of  Columbus,  Ohio,  has  declared  a  dividend  of 
iJ4  per  cent,  on  the  preferred  stock,  payable  Nov.  2. 

SAO  PAULO,  BRAZIL,  TROLLEYS.— Mr.  F.  S.  Pearson,  con- 
sulting engineer  of  the  Sao  Paulo  Light,  Heat  &  Tramway  Com- 
pany says :  "With  the  additions  to  the  various  departments  in  opera- 
tion, the  company  should  this  year  earn  11  or  12  per  cent.  While 
it  is  proposed  to  increase  the  dividend,  I  do  not  think  such  a  course 
will  be  adopted.  I  would  rather  favor  the  establishment  of  a  re- 
serve fund.  The  million  dollars  advanced  a  little  over  a  year  ago 
for  construction  work  has  resulted  in  the  company  being  able  to  ex- 
tend its  mileage  considerably  and  it  has  now  been  all  completed. 
Fifteen  of  the  30  new  cars  are  already  in  use  and  the  remainder 
will  be  in  use  before  the  end  of  the  month.  In  the  month  of  Septem- 
ber the  earnings  were  $i6,0(X)  more  than  in  the  corresponding  month 
last  year  and  now  the  company  will  be  in  a  position  to  make  a  more 
marked  increase." 

ELECTRIC  LIGHT  EARNINGS.— The  Minneapolis  General 
Electric  Company  showed  a  gross  for  August  of  $39,144,  a  little  more 
than  $3,000  better  than  last  year.  The  gross  for  12  months  was 
$539,882  and  net  $131,154.  The  Edison  Brockton  Company  for  Au- 
gust showed  gross  of  $7,256  against  $6,320  last  year,  and  $524  net. 
The  gross  for  12  months  w-as  $103,329  against  $92,191,  but  the  net  was 
$18,220  against  $26,209.  , 

PHILADELPHIA  ELECTRIC— A  director  of  the  Philadelphia 
Electric  Company  says :  "The  Philadelphia  Electric  Company,  at  its 
present  rate  of  earnings,  will  show  for  the  present  fiscal  year  about 
$600,000  net  profits  for  the  stock,  equivalent  to  8  per  cent.  Although 
we  are  able,  therefore,  to  pay  more  than  the  standing  rate  of  5 
per  cent.,  there  is  no  probability  of  an  advance.  At  this  time  such  a 
step  would  be  unwise." 

OTIS  ELEVATOR  COMMON  STOCK.— The  directors  of  the 
Otis  Elevator  Company  have  decided  not  to  pay  an  October  dividend 
on  the  common  stock.  The  earnings  of  the  company  for  the  past 
six  months  warranted  the  distribution  of  a  semi-annual  dividend  of 
2  per  cent.,  but  so  much  work  has  been  stopped  by  the  building  strikes 
it  was  considered  more  prudent  to  suspend  the  dividend  for  the 
present. 
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COMPETITION  AT  QUINCY,  ILL.— In  view  of  proposed  com- 
petition ill  ilie  electric  lighting  field,  the  Quincy  (111.)  Gas  &  Electric 
Company,  through  Mr.  J.  C.  Sloan,  manager,  has  issued  a  circular 
to  the  citizens  in  which  it  says :  "The  present  stockholders  and 
officers  of  the  Quincy  Gas  &  Electric  Company  took  possession  of 
the  property  of  this  company,  and  the  management  thereof,  during 
the  month  of  April,  1903.  The  new  officials  were,  at  the  time,  un- 
acquainted with  the  business  affairs  of  the  company,  but  after  enter- 
ing upon  their  duties  and  acquainting  themselves  therewith  were 
led  to  believe,  and  acted  thereon,  that  a  reduction  in  the  price  to 
consumers  of  electric  current,  in  many  instances,  was  demanded  and 
that  a  uniformity,  as  to  the  price  charged  to  customers,  graded  ac- 
cording to  consumption,  should  be  made.  They  thereupon  at  once 
reduced  the  price  from  15  cents  per  1,000  watts  to  12  cents,  which 
has  been  the  price  since  then  charged ;  also  at  once  establishing  a 
uniformity  in  price  between  customers  graded  according  to  the 
amount  consumed.  They  believe  that  the  rates,  as  now  established, 
are  fair  to  the  consumer  as  well  as  to  the  stockholders  of  the  com- 
pany, and  assure  the  patrons  of  the  company  that  there  is  no  ex- 
tortion practiced,  and  that  such  rates  realize  but  a  low  per  cent, 
upon  the  actual  value  of  the  assets  of  the  company.  In  anticipation 
of  competition,  the  Independent  Light  &  Power  Company,  which 
is  now  erecting  a  plant  in  the  city,  has  taken  contracts  for  the  fur- 
nishing of  current  at  a  rate  lower  than  that  charged  by  this  com- 
pany, and,  as  the  officers  of  this  company  are  informed,  are  still 
importuning  other  users  of  electric  current  to  enter  into  contract 
with  it.  This  company  fully  understands  what  competition  means 
and  will  assure  its  patrons  that  when  such  competition  is  to  be  met 
it  will  furnish  electric  current  to  the  consumers  thereof  in  the  city  of 
Quincy  at  a  price  less  than  our  competitor,  regardless  of  the  loss 
it  will  cause  this  company.  While  this  company  would  prefer  to 
manufacture  electric  current  at  a  reasonable  manufacturer's  profit, 
as  it  is  now  doing,  it  has  decided  to  meet  any  and  all  competition  at 
whatever  cost.  It  will  be  to  the  advantage  of  our  patrons,  and  to 
the  consumers  of  electric  current  in  Quincy,  to  await  the  time  when 
competition  shall  have  commenced  before  entering  into  any  contract 
for  the  furnishing  of  current  with  either  the  old  or  the  new  com- 
pany ;  for,  as  stated  above,  no  matter  what  price  the  new  company 
may  furnish  current  for,  this  company  will  sell  the  same  at  a  less 
price." 

TRACTIONS  IN  NEW  YORK.— Gossip,  as  follows,  is  given  by 
the  IVall  Street  Journal.  Evidence  is  accumulating  that  the  con- 
tinued bear  manipulation  of  local  traction  stocks  by  E.  C.  Potter  & 
Company  and  other  firms,  is  really  in  the  interest  of  Interborough 
people.  It  is  current  rumor  that  the  Belmont  people  have  allied 
themselves  with  the  Rockefeller-Gould  interests  in  the  management 
of  Interborough  and  that  this  combination  is  bent  upon  consolidating 
all  the  traction  and  electric  light  and  power  interests  of  Greater  New 
York.  So  far  it  is  claimed  that  these  interests  have  forced  out  very 
large  sales  of  Metropolitan  stocks  as  well  as  Brooklyn  Rapid  Tran- 
sit, by  driving  down  the  prices  of  these  securities.  Some  of  the 
leading  and  largest  holders  of  these  stocks  are  not  opposing  the  de- 
cline, but  are  not  selling  their  own  holdings  because  they  believe  that 
the  movement  of  the  Interborough  people  will  be  for  the  best  interests 
of  all  concerned. 

BOS  TON  EDISON  REPORT.— The  stockholders  of  the  Boston 
Edison  Electric  Illuminating  Company  at  their  annual  meeting  on 
October  13  re-elected  the  directors.  The  report  for  the  year  ended 
June  30,  1903,  shows  a  gross  income  of  $2,667,808  and  a  total  net  in- 
come of  $1,017,225.  Some  further  figures  were  given  in  these  pages 
last  week.  President  Edgar  said :  "The  company  has  purchased  the 
past  year  seven  acres  of  land  adjoining  the  L  street  property  in 
South  Boston,  and  plans  for  a  7S,ooo-h])  station  have  been  prepared. 
Contracts  have  already  been  let  for  the  first  section  of  the  new  sta- 
tion building,  and  upon  the  completion  of  this  section  of  the  plant,  all 
of  the  towns  reached  by  the  suburban  companies  recently  purchased 
will  be  supplied  from  your  Boston  station,  and  Boston  prices  for  elec- 
tricity will  be  adopted  in  these  districts." 

EARNINGS  OF  NATIONAL  CARBON.— Representatives  in 
Chicago  of  the  National  Carbon  Company  claim  that  the  first  eight 
months  of  1903  show  that  the  earnings  of  the  concern  will  be  fully 
equal  to  those  of  1002,  the  net  earnings  of  which  were  $594,371,  out 
of  which  $315,000  for  dividends  and  $254,396  for  depreciation  were 
deducted,  leaving  the  small  surplus  of  $22,734.  The  total  surplus 
shown  in  the  last  statement  was  $156,000.  If  the  directors  follow  their 
former  policy  of  charging  oflf  a  large  sum  to  depreciation,  the  next 
statement  of  the  year  ending  Jan.  31,  1904,  will  show  that  $1,000,000 
has  been  charged  to  this  account  during  the  five  years  that  the  concern 
has  been  in  business. 

CINCINNATI  BELL  TELEPHONE  STOCK  INCREASE.— 
The  directors  of  the  Cincinnati  Bell  Telephone  Company  have  decided 
on  an  increase  of  the  company's  capital  stock,  amounting  to  4,581 
shares  with  a  par  value  of  $242,500.    The  proceeds  of  the  issue  will 


be  used  in  erecting  and  equipping  the  new  exchange  at  Canal  and 
Race  Streets. 

BOSTON  EDISON  INCREASE.— The  Mass.  Board  of  Gas  and 
Electric  Light  Commissioners  has  granted  the  Boston  Edison  Com- 
pany permission  to  issue  20,000  shares  of  new  capital  slock  at  $200 
a  share,  to  provide  money  for  improvements  and  betterments. 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— The  urgent  demand  which  has  been 

conspicuous  in  general  trade  and  industry  at  this  season  in  late 
years  is  not  in  evidence  this  year.  There  are  exceptions,  however ;  in 
the  southwest  the  demand  as  a  whole  is  reported  equal  to  that  of  last 
year  and  at  some  points  in  the  northwest  and  on  the  Pacific  coast. 
In  the  central  west  business  is  fair,  but  at  the  east  the  quietness  is 
increasing,  and  reports  from  the  south  are  rather  less  favorable.  The 
shut-downs  of  iron  furnaces  fail  to  stimulate  values  in  this  line. 
iron  is  weak  and  lower  at  all  markets,  and  a  heavy  curtailment  in 
output  is  expected  this  month.  Finished  products  are  very  firm  con- 
sidering the  heavy  drop  in  raw  materials.  Good  sales  of  rails  are 
noted ;  and  wire,  nails  and  bars  are  active  at  the  west.  Money  is 
easier  at  large  centers;  collections  are  still  complained  of  as  slow  and 
colder  weather  is  apparently  needed  to  stimulate  retail  demand  for 
various  products.  There  are  some  favorable  features  in  the  situation, 
however.  The  cereal  crop  yield  as  a  whole,  though  10  per  cent 
smaller  than  that  of  last  year,  is  of  better  grade,  and  compared  with 
1901  a  gain  of  25  per  cent,  in  the  bulk  yield  is  figured.  Railway  earn- 
ings indicate  that  a  large  volume  of  business  is  still  being  transacted. 
Reports  of  suspension  of  improvement  work  by  railroads  come  ear- 
lier this  year  than  usual,  but  sales  of  new  rails,  cars  and  supplies 
indicate  that  much  of  this  is  largely  seasonal.  The  copper  market 
continues  dull  and  buyers  are  holding  off,  while  producers  are  not 
pressing  the  market.  A  fair  business  was  done  for  export  at  slight- 
ly lower  prices.  The  closing  quotations  are  I2§^  to  I2%c.  for  Lake; 
I2j^  to  I2^c.  for  electrolytic;  12%  to  I2^c.  for  cathodes  and  casting 
stock.  The  business  failures  for  the  week  ending  October  15,  as  re- 
ported by  Bradstreet's,  numbered  203,  against  197  the  week  previous, 
and  203  the  corresponding  week  last  year. 

EQUIPMENT  FOR  COLD  STORAGE  PLANT.— Conron  Bros., 
provision  dealers,  New  York  City,  have  let  a  contract  to  the  Mackay 
Engineering  Company,  149  Broadway,  for  various  equipment.  A  125- 
hp  vertical  compound  engine  has  been  ordered  for  direct-connection 
to  a  75-kw  generator;  also  a  150-hp  engine  for  direct-connection  to 
a  loo-kw  generator,  also  several  motors  of  various  capacity.  The 
equipment  will  be  used  for  lighting  and  power  in  a  new  cold  stor- 
age plant  being  constructed  by  the  Conron  people.  The  engines  will 
be  built  by  the  Reeves  Engine  Company,  of  Trenton,  N.  J.  The 
Akron  (Ohio)  Electric  Manufacturing  Company  will  supply  the  gen- 
erators and  motors. 

MEXICAN  HYDRAULIC  PLANT.— A  large  hydraulic  power 
plant  is  to  be  constructed  on  the  extensive  Tanchachin  estate  in  the 
Tampico  division  of  the  Mexican  Central  Railway,  between  Rascon 
and  Micos.  The  property  has  just  been  sold  by  Mariano  Barragan 
to  D.  J.  Spillane,  Daniel  Spillane  and  George  C.  Hippertz,  who  are 
about  to  let  contracts  for  the  equipment  of  the  plant.  Power  will 
be  derived  from  a  waterfall  272  ft.  high,  over  which  the  waters  of 
the  Callinas,  Tamasopo  Sta,  Maria,  Rio  Verde  and  Tamul  Rivers 
flow. 

STATEN  ISLAND  PLANT.— Milliken  Brothers,  Bowling  Green 
Building,  which  concern  is  building  an  extensive  plant  at  Staten 
Island  for  the  manufacture  of  structural  steel,  will  shortly  let  con- 
tracts for  electrical  equipment.  The  capacity  will  be  looo-kw.  Sev- 
eral electric  traveling  cranes  will  be  installed.  The  Shaw  Electric 
Crane  Company  will  build  a  number.  The  consulting  engineer  for 
the  construction  of  the  plant  is  G.  K.  Hooper,  Bowling  Green 
Building. 

ELECTRIC  HOISTING  EQUIPMENT  FOR  WELSH  STEEL 
PLANT.— Mr.  W.  A.  Stadelman,  of  the  Brown  Hoisting  Machinery 
Company,  of  Cleveland,  Ohio,  New  York  offices  Havemeyer  Build- 
ing, has  secured  a  contract  for  electric  hoisting  equipment  for  instal- 
lation in  the  Ebbw  Vale  Iron  &  Steel  Company's  plant  in  South 
Wales.  A  contract  for  electric  trolleys  has  also  been  secured  through 
the  export  house  of  Henry  W.  Peabody  &  Co.,  17  State  Street,  New 
York,  for  South  Africa. 

MOTORS  OF  BATTLESHIP  IOWA.— The  United  States  bat- 
tleship Iowa,  now  under  construction  in  the  Brooklyn  Navy  Yard, 
is  to  be  equipped  with  some  20  Holtzer-Cabot  motors  for  driving 
ventilators.  The  Holtzer-Cabot  Electric  Company  has  also  secured 
a  contract  for  30  motors  of  1-5  capacity,  and  of  special  design  for 
jewelers'  polishing  and  grinding  purposes.  This  contract  came 
through  W.  Green  &  Co.,  6  Maiden  Lane. 
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Till';  MULLOCK  KLECTKIC  MANUFACTURING  COM 
l'.\NN',  of  Cinciniiali,  Ohio,  lias  carried  out  iluriiiK  llic  past  half 
>oar  llic  lUsiKii  ami  coiistniclioii  of  over  50,000  kw  of  larKc  alUM- 
iialiMK  and  diroct-currciil  iiiacliiiiery  Among  llu*  more  iironnm-til 
I'oiilr.iit-.  iiavf  bom:  Ten  i.o»k)  kw  Kcm-ralors  ami  motors  for  tin- 
Sliawnusan  Water  iS:  I'owir  Company  in  Montreal;  tivc  3,ixx)  kw 
alternators  lor  the  Kern  Kiver  I'ower  Company,  of  Los  Anneles, 
Cal. ;  thrcf  1,500-kw  alternators  for  the  I'acihc  I'llectric  Railway 
Company,  of  Los  Angeles,  Cal.;  two  1,500-kw  lly-whecl  type  alter- 
nators for  the  Mutual  Electric  Company,  of  San  Francisco,  Cal.; 
one  1,500-kw  alternator  for  the  Pacific  Light  &  Power  Company,  of 
Los  Angeles,  Cal.;  one  8o(j  kw  lly-whcel  type  alternator  for  the  Ixjs 
\ngeles  Traction  Company,  of  Los  Angeles,  Cal.;  two  ii,oix)-volt, 
.•(X)-kw  motor  generator  sets  for  the  San  Bernardino  Valley  Traction 
(.■ompaiiy,  San  Mernardino,  Cal.;  one  1,500-kw  fly-wheel  type  alter- 
nator for  the  Denver  Gas  &  Electric  Company,  of  Denver,  Colo. ;  two 
i,(KK>-kw  generators  and  five  400-kw  rotary  converters  for  the  Scioto 
Valley  Traction  Company,  Ohio;  two  750-kw  alternators  for  the  New 
York  Central  &  Hudson  River  Railroad;  one  3,000-kw  fly-wheel  type 
alternator  for  the  Cincinnati  Gas  &  Electric  Company,  Cincinnati. 
Ohio;  one  3,000-kw.  direct-current  generator  for  the  Cincinnati  Gas 
&  Electric  Company,  of  Cincinnati.  Ohio;  two  i.oookvv  generators 
for  the  Niagara  Fails  Hydraulic  Power  &  Manufacturing  Company. 
Niagara  Falls.  N.  Y. ;  two  joo-kw,  i2,ooo-vo!t  generators  for  the 
Island  Pond  Electric  Company.  Island  Pond,  Vt. ;  one  i,ooo-kw  gen- 
erator for  the  Canadian  Electric  Light  Company,  Quebec. 

EXI'RICSSAGK  IN  BROOKLYN,  N.  Y.— It  has  been  understood 
for  some  time  that  Brooklyn  Rapid  Transit  contemplated  engaging 
in  the  business  of  hauling  ashes,  building  material  and  other  low 
grade  freight  over  its  lines  at  night  when  this  could  be  done  without 
disturbance  to  its  passenger  business.  There  are  now  on  the  Thirty- 
ninth  Street  pier  at  South  Brooklyn,  standing  on  flat  cars  of  the 
Seaboard  .\ir  Line  a  number  of  new  covered  freight  cars  bearing  the 
name  of  Brooklyn  Rapid  Transit,  and  which  are  designed  for  the 
transportation  of  packages  of  high  class  freight.  The  cars  are  in  all 
respects  similar  to  those  of  the  National  Express  Company  now  oper- 
ating on  Brooklyn  Rapid  Transit  lines  except  that  the  latter  are  blue, 
while  the  new  ones  are  red  and  bear  the  name  of  the  Transit  and  not 
of  the  Express  Company.  Inquiry  develops  the  fact  that  the  Brooklyn 
Rapid  Transit  Company  has  plans  for  the  inauguration  of  a  system  of 
merchandise  delivery  from  block  to  block  with  the  establishment  of 
convenient  stations  for  the  handling  of  packages.  Such  business  will 
be  largely  carried  on  at  night,  but  much  can  also  be  done  in  the  day 
time  on  lines  where  this  would  not  produce  congestion.  The  system 
would  thus  be  analogous  to  that  of  the  Metropolitan  Express  Com- 
pany in  New  York  City. 

VILTER  COMPANY  PLANTS.— The  Vilter  Manufacturing 
Company,  builders  of  refrigerating  and  ice-making  machinery,  Cor- 
liss engines,  etc.,  Milwaukee,  Wis.,  has  recently  closed  contracts  with 
the  following  parties:  Bay  City  Ice,  Light  &  Power  Company,  Bay 
City,  Tex.,  is-ton  ice  plant,  with  3-ton  refrigerating  machine;  Dal- 
hart  Ice  &  Electric  Company,  Dalhart,  Tex.,  30-ton  ice  plant;  Mil- 
waukee Malting  Company,  Milwaukee,  Wis.,  24  x  42  Corliss  engine ; 
Hastings  Wool  Boot  Company,  Hastings,  Mich.,  18  x  28  x  42  cross- 
compound  Corliss  engine;  Milwaukee-Western  Malt  Company,  Mil- 
waukee. Wis.,  20  X  42  and  16  x  36  Corliss  engine;  Imperial  Fur- 
niture Company,  Grand  Rapids,  Mich.,  18  x  42  Corliss  engine;  Me- 
nasha  Wooden  Ware  Company,  Menasha.  Wis.,  20  x  40  x  48  cross- 
compound  Corliss  engine;  Independent  Malting  Company,  Daven- 
port, Iowa.  16  x  36  Corliss  engine;  Ward-Corby  Company,  Provi- 
dence. R.  I.,  10  x  24  Corliss  engine;  North  Branch  Lumber  Company, 
Chicago,  111.,  24  X  48  Corliss  engine;  Adam  Schillo  Lumber  Company, 
Chicago,  111.,  22  X  42  Corliss  engine;  City  of  Algoma,  Wis.,  17  x  36 
Corliss  engine;  C.  A.  Lawton  Co.,  De  Pere,  Wis.,  12  x  30  Corliss 
engine;  C.  F.  Baum  Company.  Chicago,  111..  12  x  36  Corliss  engine. 

ALLEN  &  DY'ER  is  the  name  of  a  new  firm  at  Calle  San  Juan 
de  Letran  5^,  Mexico.  Mr.  Carlos  E.  Allen  was  at  one  time  en- 
gaged in  the  mining  districts  of  El  Oro,  Guanajuato,  Jalisco  and 
other  Mexican  States,  and  the  last  six  years  was  with  the  State 
Government  of  Michoacan,  Mexico,  and  for  eleven  years  has  had 
experience  in  operating  and  installing  steam,  electrical  and  mining 
machinery:  Mr.  Seth  H.  Dyer  was  at  one  time  in  the  General  Elec- 
tric shops  in  the  United  States,  and  later  with  the  Guanajuato  Con- 
solidated Light  &  Power  Company  and  other  companies  in  Mexico. 
The  firm  will  undertake  mechanical  and  electrical  engineering  and 
the  erection  of  all  kinds  of  machinery  in  Mexico,  Central  America 
and  South  America.  They  will  also  act  as  resident  engineers  for 
companies  desiring  such  representation. 

THE  WESTINGHOUSE  STEAM  TURBINE  is  rapidly  increas- 
ing its  tield  •■.•i  usefulness.  The  Eaton  Cole  &  Burnham  Company,  of 
Bridgeport,  Conn.,  is  preparing  plans  for  a  turbine  plant  which  will 
furnish  power  to  its  works  at  Bridgeport,  Conn.  Large  extensions 
are  now  under  way.  and  the  entire  plant  will  be  operated  by  poly- 


phase motors  from  the  new  power  station.  A  400-kw  Wcstinghousc 
turbine  unit  will  he  immrdiately  installed  to  provide  additional 
power  during  the  construciion  work.  It  will  tcinp<jrarily  be  placed 
in  the  present  power  house  and  will  operate  under  jm)  pounds  steam 
presMire  and  jH  inch  vacuum  without  superheat.  The  unit  will  fur- 
nish three  phase  current  at  440  volts.  The  installation  is  in  charge 
of  Mr.  (ieo,  Hooper,  engineer,  No.  il  Broadway,  New  York. 

EQUIPMENT  FOR  MONEY  ORDER  FLANT.-Thc  Mackay 
F-ngincering  Comjiany,  i.y)  Hro;idway,  has  secured  a  contract  from 
Paul  Herin.'in  for  the  e<|uipm(iit  of  the  machinery  which  is  to  print 
the  government  money  orders.  Three  Hoc  cylinder  presses,  two 
Scott  lithographic  presses,  together  with  two  perforators  and  a 
paper  cutter,  will  be  electrically  driven.  The  motors  to  operate  the 
Hoe  presses  will  he  of  7'/i-hp  capacity  each.  A  lO-hp  motor  will 
drive  the  lithographic  presses.  The  perforators  will  be  worked  by 
K'-hp  motors  and  the  cutter  will  be  driven  by  a  3-hp  motor.  All  the 
motors  will  be  of  Akron  build.  They  will  be  of  special  slow-speed 
type,  with  latest  improved  Carpenter  controllers,  with  variable-speed 
and  safety  devices  and  magnetic  br.'ikcs. 

11  IF  IIOLOPHANE  SYSTEM  IN  CHICAGO.— The  Winde- 
niere  Hotel  in  Chicago  has  redesigned  its  system  of  lighting  and  in- 
stalled the  holophane  system,  saving  thereby  on  an  average  35  per 
cent,  of  its  current  consumption.  The  dining-room  is  entirely 
lighted  by  ceiling  lights,  which  are  practically  out  of  the  range  of 
vision  of  people  seated  at  the  tables.  The  lighting  of  the  billiard 
room  is  a  special  feature,  absolutely  no  shadow  of  the  balls  or  the 
cushions  being  cast  on  the  table.  At  the  same  time  the  lights  are 
hidden  from  view.  The  halls  are  all  lighted  by  ten-inch  holophane 
hemispheres,  giving  a  soft  and  subdued  yet  powerful  light.  The  work 
was  designed  and  installed  by  the  V.  R.  Lansingh  Company,  of  Chi- 
cago. 

ST.  LOUIS  EXPOSITION.— The  steam  power  plant  of  the  St. 
Louis  Exposition,  now  being  built  by  Messrs.  Westinghouse,  Church, 
Kerr  &  Company,  will  be  fitted  with  two  large  central  condensing 
units,  each  consisting  of  a  40-in.  elevated  condenser  capable  of  hand- 
ling 96,000  lbs.  of  steam  per  hour.  These  condensers  are  being  built 
by  Henry  R.  Worthington,  of  New  York  City,  who  will  supply  centri- 
fugal pumps  for  handling  the  circulating  water.  That  Company  will 
also  furnish  the  rotative  dry  vacuum  pumps  which  will  remove  all  air 
from  the  condenser  system.  The  boiler  feed-pumps  of  this  immense 
power  plant  are  likewise  of  Worthington  make. 

THE  NORTHWESTERN  ELECTRIC  COMPANY,  of  Chicago, 
has  been  incorporated.  S.  H.  Martin  is  president,  M.  J.  Clark,  vice- 
president,  and  J.  R.  Dean,  secretary  and  treasurer.  The  members  of 
the  company  are  well  known  to  the  trade,  having  been  connected  with 
a  well-known  concern  for  a  number  of  years.  The  company  will 
make  a  specialty  of  buying  and  selling  second-hand  electrical  ma- 
chinery, and  of  expert  electrical  repairing.  A  factory  at  71  West 
Washington  Avenue  has  been  equipped  for  that  purpose.  It  is  also 
the  manufacturer  of  the  well-known  S.  H.  M.  brush  holders  and  of 
a  line  of  ground  detectors. 

THE  EUREKA  ELECTRIC  COMPANY,  of  Chicago  and  Genoa, 
111.,  has  just  closed  contracts  for  immediate  shipment  of  a  very  large 
outfit  of  its  improved  telephone  apparatus  for  installation  at  Cebu, 
Philippine  Islands.  The  company  is  this  month  making  four  ship- 
ments to  foreign  countries.  The  government  of  Salvador  has  just 
placed  another  contract  for  a  large  shipment  with  this  company, 
after  having  used  its  apparatus  for  the  last  five  years,  proving  its 
superiority  when  placed  in  comparison  with  foreign  makes. 

PITTSBURG  STEEL  COMPANY  IN  CANADA.— A  deal  has 
just  been  closed  by  which  the  Pittsburg  Steel  Company  takes  a  lease 
of  a  portion  of  the  Hoepfner  refinery  buildings  in  Hamilton,  Ont., 
for  one  year.  This  means  that  the  Pittsburg  Steel  Company  will  at 
once  begin  operations  in  Hamilton.  A  contract  has  been  closed  with 
the  Cataract  Power  Company,  of  Hamilton,  for  electric  power.  It 
is  expected  that  before  the  expiration  of  the  lease,  the  company  will 
have  its  own  site  and  buildings. 

ILLINOIS  CENTRAL  SIGNALS.— Arrangements  have  been 
made  for  the  installation  of  the  telegraphic  block  signal  system  on 
the  entire  system  of  the  Illinois  Central.  It  is  estimated  that  the 
cost  of  the  improvement  will  reach  $r,ooo,ooo.  According  to  the 
present  intentions  of  the  executive  officials  of  the  company  the  en- 
tire main  line,  about  3,000  miles,  will  be  blocked  as  fast  as  possible, 
and  it  is  expected  three  years  will  be  consumed  in  completing  the 
work. 

BALL  ENGINE  ORDERS.— The  Sheridan  Iron  Works,  of 
Champlain,  N.  Y.,  have  recently  ordered  a  70-hp  direct-connected 
engine  from  the  Ball  Engine  Company,  Erie,  Pa.  The  City  Electric 
Light  plant  at  Schuyler,  Neb.,  will  install  a  i/S-hp  engine,  furnished 
by  the  Ball  Engine  Company.  The  Ball  Engine  Company  has  sold 
the  Dundee  Textile  Company,  Passaic,  N.  J.,  a  i75-hp  direct-con- 
nected unit. 
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PHOENIX,  ARIZ.— The  Sunset  Telephone  &  Telegraph  Company  has  pur- 
chased a  building  here  and  fitted  it  up  with  the  modern  equipment.  On 
October  I  the  central  energy  system  was  inaugurated.  Throughout  the  busi- 
ness portion  of  the  city  all  cables  have  been   laid  underground. 

LOS  ANGELES,  CAL.— The  Home  Telephone  Company  has  begun  service 
on  its  long-distance  lines  between  this  city  and  Long  Beach,  where  it  has 
300  telephones   installed. 

SANDERSVILLE,  GA. — A  new  telephone  company  is  being  organized  at 
Sandersville  with  a  capital  stock  of  $ia,ooo  to  compete  with  the  Southern 
Bell   Company. 

C.\RROLLTON,  GA.— The  Gainesboro  Telephone  Company,  of  this  city,  has 
secured  the  privilege  to  increase  its  capital  stock  from  $40,000  to  $150,000.  It 
has  built  five  large  exchanges  and  strung  some  300  miles  of  wire  in  this  and 
the  six  adjoining  counties  and  has  500  stations. 

CHICAGO,  ILL. — The  Chicago  Telephone  Company  made  a  total  gain  in 
September  of   1603  telephones.     The  total  now   in  use  is  95,628. 

EAST  ST.  LOUIS,  ILL. — Arrangements  are  being  made  by  the  Kinloch 
Telephone  Company  to  install  a  complete  system  of  underground  conduits  for 
its   wires  in   East  St.   Louis. 

MONMOUTH,  ILL. — The  Central  Union  Telephone  Company  contemplates 
building  an  entirely  new  plant  in  this  city  to  replace  the  one  now  in  operation. 
The  improvements   will   be  made  at  an  expense   of  about  $25,000. 

DECATUR,  ILL. — A  syndicate,  including  Col.  James  S.  Culver,  of  Spring- 
field, John  H.  Culver,  of  Decatur,  E.  W.  Hight,  of  Assumption,  has  purchased 
the  Douglas  County  Telephone  Company,  a  concern  operating  in  Eastern 
Illinois,  with  500  miles  of  wire  and  800  farmers'  telephones.  It  is  the  inten- 
tion to  make  extensions. 

CHICAGO,  ILL. — According  to  the  new  directory  of  the  Illinois  Telephone 
&  Telegraph  Company  the  company  now  has  625  subscribers  in  the  down-town 
district.  The  contracting  department  is  a  way  ahead  of  the  constructing  de- 
partment, orders  being  received  at  the  rate  of  90  per  day,  while  instruments 
are  being  installed  at  the  rate  of  75  per  day. 

CHICAGO,  ILL. — The  new  Douglas  Exchange  of  the  Chicago  Telephone 
Company  was  opened  recently  and  the  service  of  about  4,400  .subscribers 
has  been  transferred  to  it  from  other  exchanges.  This  exchange  district  em- 
braces the  territory  between  29th  Street  on  the  north,  the  Union  stock  yards 
and  Transit  railroad  track  on  the  south,  and  the  Rock  Island  railway  track  on 
the  east.     It  is  located  at  35th  Street  and  Grand  Boulevard. 

CHICAGO,  ILL. — According  to  an  opinion  rendered  by  the  corporation 
counsel,  the  Chicago  Telephone  Company  owes  the  city  more  than  $500,000  in 
back  compensation.  The  city  for  years  has  claimed  that  the  telephone  com- 
pany owed  3  per  cent,  compensation  on  its  gross  receipts  in  the  towns  of 
Hyde  Park,  Lake,  Lake  View  and  Cicero  where,  under  the  old  ordinances  of 
the  towns,  the  latter  paid  no  compensation.  Steps  are  now  to  be  taken  to  col- 
lect the  amount. 

DECATUR,  IND.— At  the  annual  election  of  the  Citizens  Telephone  Com- 
pany the  following  board  of  directors  was  elected;  John  Baker,  Henry  Hite, 
E.  H.   Ehniger,   F.   M.   Schirraeyer  and  J.   W.  Tyndall. 

ELWOOD,  IND. — There  are  signs  of  a  telephone  war  here  between  the  Bell 
Company  and  the  Delaware  and  Madison  Company,  the  latter  an  independent 
concern.  The  independent  company  is  trying  to  get  exclusive  control  of  the 
field,  and  it  is  endeavoring  to  induce  business  houses  and  citizens  to  discon- 
tinue the  use  of  the  Bell  telephones. 

ANDERSON,  IND. — The  Farmers  Telephone  Company  has  just  completed  a 
neighborhood  line  in  this  county.  The  line  extends  east  and  north  of  Alex- 
andria and  has  53  subscribers.  It  will  connect  with  the  Delaware  and  Madison 
County  line  at  Alexandria.  Marshall  Walker  organized  the  company  and  built 
the   line. 

CHESTERFIELD,  IND.— The  Chesterfield  Telephone  plant  was  burned 
out  on  Oct.  8  by  the  cable  coming  in  contact  with  the  trolley  wire  of  the 
Union  Traction  Company.  The  entire  system  was  destroyed  and  the  three- 
story  brick  building  in  which  the  exchange  was  located  was  badly  damaged  by 
the   resulting   fire. 

CEDAR  FALLS,  lA. — The  Iowa  Telephone  Company,  it  is  stated,  will  re- 
build its  exchange  here. 

SIOUX  CITY,  lA. — The  Sioux  City  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000.  Mr.  H.  Woodruff  is  the  only  incor- 
porator of  this  company. 

GETTYSBURG,  MD.— The  United  Telephone  &  Telegraph  Company  is  re- 
building   its    lines    in    Adams    County. 

HUNTER,  MD. — The  Hunter  Telephone  Company  has  been  organized  with 
a  capital  stock  of  $5,000.  It  will  build  lines  in  different  directions  throughout 
this  section. 

BALTIMORE,  MD. — The  Maryland  Telephone  &  Telegraph  Company  has 
concluded  a  traflic  agreement  with  the  United  Telephone  &  Telegraph  Com- 
pany of  Pennsylvania.  Under  this  agreement  the  Maryland  Company  gets  a 
connection  with  Hagerstown,  Md.,  Winchester,  Va.,  Chambersburg,  Carlisle 
and   Harrisburg,   Pa.,   and   many  other  places  throughout  a  large  territory. 

TR.WERSE,  MICH. — The  Traverse  Bay  Telephone  Company,  of  Central 
Lake,   has  been  incorporated  with   a  capital   stock   of  $4,000. 

HART,  MICH. — The  Oceana  Telephone  Company  has  built  over  50  miles 
of  new  line  this  season  and  will  soon  have  700  telephones  in  operation.  It 
pays  a  dividend  of  6  per  cent. 


CHILLICOTIIE,  MO.— The  Livingston  County  Telephone  Company  has 
filed  articles  of  incorporation,  the  capital  stock  being  $2,000.  The  shareholders 
are    S.    J.    Miller,    A.    M.    Shclton,    F.    S.    Miller,    .Maude    Miller    and    D.    F. 

Williams. 

LIVINGSTON,  MONT.— The  Yellowstone  Park  Telephone  &  Telegraph 
Company  has  been  incorporated  with  a  capital  stock  of  $10,000  by  Frank  A. 
Hall,   Geo.    W.   Boycc  and   George   Cox. 

JERSEY  CITY,  N.  J. — Eastern  Illinois  Independent  Telephone  Company 
of  Jersey  City,  N.  J.,  has  been  incorporated,  capital  stock  $500,000;  capital 
in  Illinois,  $50,000. 

MORRIS,  N.  Y.— The  Butternut  Valley  Telephone  Company,  of  this  place, 
has  increased  its  capital  stock  from  $3,500  to  $6,000. 

OSWEGO,  N.  Y.— The  Empire  State  Telegraph  &  Telephone  Company  is 
seeking  a  franchise  in  this  city.  It  is  stated  that  the  company  will  spend 
$100,000   on   a  new  exchange. 

CHARLOTTE,  N.  C. — It  is  reported  that  a  new  telephone  company,  the 
third  one  in  the  city,  will  be  organized  here  to  install  a  local  system. 

REIDSVILLE,  N.  C— The  Southern  Bell  Telephone  Company  has  ab- 
sorbed the  local  independent  exchange  at  Reidsville  and  will  shortly  put  in  a 
modern  common  battery  system.  A  number  of  toll  lines  were  included  in 
the   deal. 

COLUMBUS  GROVE,  OHIO.— The  village  council  has  granted  a  franchise 
to  the  Bell  Telephone  Company. 

SPRINGFIELD,  OHIO. — Linemen  employed  by  the  Central  Union  Tel- 
ephone Company  here  are  on  strike. 

PLAINFIELD,  OHIO.— The  Plainficld  Telephone  Company  has  changed 
its  name  to  Consolidated  Telephone  Company. 

SPENCER,  OHIO.— The  Spencer  Telephone  Company,  capital  $5,000,  has 
been  incorporated  by  N.  E.  Fuller,  F.  T.  Cavin,  M.  M.  Freeman  and  C.  S.  Rice. 

LORAIN,  OHIO.— The  Black  River  Telephone  Company  operates  a  2,000- 
drop  Sterling  switchboard  and  furnishes  service  to  1,400  subscribers.  It  is 
adding  new  subscribers  at  the  rate  of  two  per  day. 

CINCINNATI,  OHIO.- The  telephone  company  has  filed  an  application  for 
a  permit  to  erect  a  new  exchange  building  at  the  corner  of  Race  and  Canal 
Streets.     It  will  cost  $45,000. 

LOGAN,  OHIO. — The  Logan  Home  Telephone  Company  bought  out  the  Stan- 
dard Telephone  Construction  Company  last  March,  changed  the  name  and  re- 
built the  system.  It  expects  to  install  600  telephones.  There  are  350  sub- 
scribers to  the  exchange  and  24  miles  of  toll  line.  The  company  expects  to 
continue   building   farmers'   lines. 

CALEDONIA,  OHIO.— The  Caledonia  Telephone  Company  has  been  incor- 
porated with  $25,000  capital  stock  by  J.  Pommert,  C.  E.  Kelly,  L.  C.  Donnen- 
wirth,  T.  J.  Pittman,  Fred  Busch  and  J.  Rinker.  The  company  has  purchased 
the  system  in  Marion  County  operated  by  Mr.  Pommert.  The  company  pro- 
poses to  extend  the  system  through  Marion,  Morrow  and  Crawford  counties. 

H.\MILTON,  OHIO.— A  syndicate  of  Hamilton  capitalists,  headed  by 
O.  M.  Bake  and  Louis  P.  Clawson,  has  bought  from  the  Northwestern  Con- 
struction Company,  of  Bryan,  Ohio,  the  Hamilton  Home  Telephone  Company, 
which  is  allied  with  the  United  States  Telephone  Company.  Connections  are 
now  being  completed  with  Dayton  and  an  entrance  to  Cincinnati  will  probably 
soon  be  made. 

M.^RION,  OHIO.— The  Marion  County  Telephone  Company  controls  five 
rural  exchanges,  three  of  which  have  been  in  operation  since  July,  the  other 
two  just  being  equipped.  The  Marion  exchange  has  1,237  subscribers.  The 
company's  officers  are  Mr.  F.  E.  Guthery,  president;  Mr.  S.  E.  Barlow,  vice- 
president;  Mr.  Oswald  Wollenweber,  treasurer;  Mr.  French  Crow,  secretary, 
and   Mr.   D.   M.   Odaffer,  general   manager. 

POND  CREEK,  O.  T.— The  Rural  Telephone  Company  of  Pond  Creek 
has  been  incorporated  with  $5000  capital.  The  incorporators  are  Henry  F. 
Wilkin,  John   H.   Dunkin  and  S.   D.   Million. 

LAMONT,  O.  T.— The  Lamont  and  Eddy  Rural  Telephone  Company,  of 
Lament,  has  been  incorporated  with  a  capital  stock  of  $312.  The  incorporators 
are  John  B.  Cowen,  Art.  HoUopeter  and  Swan  Olson. 

BLACKWELL,  O.  T.— The  Blackwell  Rural  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $25,000.  The  incorporators  are  \V.  Harsh- 
man,  William  Risley,  C.   E.  Fondrey  and  A.   Durand. 

ROCK  HILL,  S.  C. — The  Southern  Bell  Telephone  Company  is  seeking 
franchises  and  installing  systems  in  a  number  of  smaller  towns  in  South  Caro- 
lina where  independent  systems  are  already  in  operation.  Among  the  towns  in- 
cluded are  Rock  Hill,  Yorkville,  Lancaster  and  Camden. 

DEADWOOD,  S.  D.— The  Nebraska  Telephone  Company  will  expend 
$30,000  on  its  local  exchange  in  this  city. 

SPARTA,  TENN.— The  property  of  the  defunct  Overton  Telephone  Com- 
pany has  been  purchased  by  the  Gainsboro  Telephone  Company.  The  Gains- 
boro  Company  is  extending  its  mileage  in  Tennessee  and  Kentucky  and  adding 
many  new  exchanges. 

NASHVILLE,  TENN. — The  Tennessee  Telephone  Company  has  petitioned 
the  City  Council  for  permission  to  establish  an  independent  telephone  system 
in  Nashville.  A  50-year  franchise  is  desired  and  the  right  is  given  the  city  to 
purchase  the  plant  after  25  years.  It  is  proposed  to  furnish  telephones  at  $3 
per  month  for  business  houses  and  $2.50  for  residence  instruments.  Thirty 
free  telephones  will  be  given  the  city  and  a  reduced  rate  made  on  additional 
ones   which    may    be    needed. 

G.MNESVILLE,  TEX. — The  People's  Home  Telephone  Company,  of  this 
place,  will  build  a  copper  wire  telephone  line  to  Cleburne. 

CLEBURNE,  TEX.— The  new  telephone  exchange  of  the  Automatic  Tel- 
ephone Company  at  this  place  will  be  opened  in  a  few  weeks.  F.  15.  McElroy, 
of  Fort  Worth,  is  vice-president  of  the  company. 
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SDUR  I.AKi:.  TKX.-  Tlir  S.mi  lake  Trlrgr«|.li  &  Trlrphonc  Comi.aiiy  I* 
lliltalllnil  ■  lclc|ili»iir  rxrliungr  Hi  tliii  pUi-c.  Il  (lUcrtl  luo  Irlrpliuiira  in 
oprrutioii  on  Uctulvr  j  uiiil  Ihia  ntiinl>cr  will  be  iiicrca>e<l  wlini  ihc  |iluiil 
i(  cuiii|ilrlcd. 

TKXARKANA,  'I'KX.-  The  Nrw  I.oM||'l>ialance  Trlr|ilnnic  Comimny  list 
been  »i|[nniiril  lirrr  with  a  ca|>itul  *ti<i'k  u(  )jou,iioo  (or  Ihr  |iiir|iii>r  u(  citab- 
lulling  uM  rxiciialvc  lyatcin  u(  trirpliunr  linca  in  nDitlirualrrii  'I'rxui.  The 
incuriHiiulura  iif  (he  roinpuny  are  John  I*.  KiiiR  onil  Junrph  liuckiiia,  Jr.,  of 
Texurkmia.  Tex.;  John  H.  Kiim  and  VV.  I..  Katra,  of  Trxnrkann,  Ark.;  W.  I', 
llarriaiin,    I''.    M.   Murrolt  and   !■'.    K.   Itnrriaon,  of  Uliio. 

BKAUMONT.  TEX.— The  licaumont  (Ic  Northweatern  Telephone  Company 
ia  cxtriulins  ita  lyftcm  to  Silabee,  Kountze  and  Suratoga.  I'rrparatlnna  (re 
being  niiide  l>y  the  company  to  build  a  copper  metallic  circuit  hctwrrn  Dcau- 
mont  and  Sour  Luke.  The  Iteuuinont  Ht  Northweatern  Telephone  Company 
ia  making  arrangrmenta  to  extend  its  line  from  CIcvrl.uid,  Tex.,  to  Jiipnn,  Tex., 
and  thence  to  ilouaton  by  way  of  Humble.  J.  M.  Smith  ia  gruerul  manager. 
The  aanic  intrrrsia  own  the  Uenumont  and  Northweatern  and  the  Beaiinioiil 
and    Soiilliwcstrin   lrle|ihonc  ayatema. 


ELlfCTKlC  LIGHT  AND   POWHR. 


ALAMEDA,  CAL.— The  City  Trustees  arc  conaidcrioK  ilic  purchase  of  two 
7S-light   transformers  at  a  probablo  cost  of  $45oO' 

LOS  ANliELKS.  CAL.— The  Pacific  Light  &  Power  Company,  through  M.  C. 
Osborn,  has  petitioned  the  Town  Trustees  of  Alhaiiibra  to  advertise  for  sale 
a  franchise  for  the  operation  of  an  electric  lishl  and  power  system  in  Al- 
hambra,  to  cover  a  period  of  50  years.     Bids  will  be  opened  on   November  24. 

LOS  ANGELES,  CAL. — It  is  slated  that  11.  E.  Huntington  is  going  into 
the  San  Bernardino  Mountains  after  power  and  incidentally  take  from  the 
Edison  Electric  Company,  his  rival,  certain  power  rights  which  he  alleges  it 
has  slept  upon.  Mr.  Huntington  is  at  the  head  of  the  Pacific  Light  & 
Power  Company.  The  controversy  centers  on  the  right  to  use  the  water  in 
Bear  Creek  between  Corkscrew  Kails  and  the  junction  of  the  Santa  Ana 
River.  John  C.  North,  of  Riverside,  and  a  corps  of  surveyors  arc  now  in 
the  mountains  for  the  Huntington  interests  running  lines  and  making  prepa- 
rations  for  the   immediate   erection  of   a  power   house. 

EAST  ST.  LOUIS,  ILL.— The  Citizens'  Light  &  Power  Company  has  in- 
creased the  number  of  its  directors  from  three  to  five. 

SHELBYVILLE,  ILL.— The  City  Council  has  decided  that  the  city  shall 
operate  the  electric  light  plant,  recently  turned  over  by  H.  B.  Trout,  who 
has  leased  it  for  three  years.  As  the  law  does  not  grant  power  to  the  city  to 
conduct  a  plant  for  commercial  lighting  purposes,  it  is  announced  that  the  city 
will  be  enjoined  from  running  this  plant  under  a  contract  with  Trout.  The 
city  paid  $10  a  year  for  each  street  light,  but  the  actual  cost  of  operating 
each  was  over  $50.  Until  the  plant  is  enlarged,  which  will  cost  $8000,  the 
city  will  be  in  darkness. 

EV.\NSTON,  ILL.— The  Yaryan  Company,  which  has  been  heating  most 
of  the  public  buildings  and  many  of  the  private  residences  of  Evanston,  will, 
it  is  rumored,  abandon  its  franchise.  Recent  differences  that  have  arisen 
between  the  company  and  its  patrons  are  said  to  be  the  cause.  The  city  council 
has  refused  to  take  any  definite  action.  Many  who  have  been  patrons 
refused  to  install  asbestos-covered  pipes  and  storm  doors  and  windows 
required  by  the  company,  which  refuses  to  supply  heat  unless  these  con- 
ditions   are    fulfilled. 

MARION,  IND. — The  City  Council  has  granted  a  franchise  to  the  Citizens' 
Light  &  Heating  Company. 

MUNCIE,  IND. — The  Delaware  County  Commissioners  are  discussing  the 
building  of  an  electric  light  and  steam-heating  plant  for  the  county  institu- 
tions. 

BLOOMINGTON,  IND.— Engineers  G.  \V.  Scott  and  O.  A.  Thelin,  of 
Chicago.  111.,  are  at  the  university  making  preliminary  surveys  and  estimates 
for  erecting  a  $20,000  addition  to  the  power  house,  for  increasing  the  electric 
supply.  The  entire  heating  arrangements  of  the  university  will  also  be  re- 
modeled. 

BEDFORD,  IND.— The  Secretary  of  State  has  granted  charters  to  the 
Cope's  Shoals  Hydraulic  Company  and  the  Qark's  Ferry  Hydraulic  Company 
with  \Vm.  L.  Stoy,  of  Odon,  Ind. ;  D.  A.  Voder,  of  Vincennes,  and  Harry  T. 
Crook,  of  Washington,  directors  of  both  companies.  They  propose  to  construct 
and  operate  a  water  power  plant  at  or  near  Cope's  Shoals,  on  the  east  fork  of 
White  River  to  operate  a  street  and  interurban  railway  through  Vincennes, 
Washington,  Loogootee,  Shoals,  Indian  Springs,  West  Baden  and  through 
Kno.\,    Daviess,    Martin  and   Orange   counties. 

MASON  CITY,  IA. — Jas.  Rule  and  others  have  petitioned  for  a  franchise 
for  an  electric  light,  gas  and  beating  plant. 

OTTAWA,  KAN. — ^John  Nelson  is  reported  interested  in  the  construction 
of  a  power  plant  to  develop  and  distribute  electrical  power. 

FRANKFORT,  KY. — The  council  has  voted  to  enter  into  a  contract  with 
the  People's  Electric  Light  &  Power  Company  to  furnish  the  city  72  arc  lamps 
at  $80  per  year.     The  present  lights  cost  $96  per  year. 

FAIRFIELD,  ME.— A.  F.  Gerald,  of  Fairfield,  has  purchased  the  water 
power  at  Fairfield  Rip  on  Sebasticook  River  and  will  establish  electric  gener- 
ators, and  run   a  line  of  wire  to  Kennebec  River. 

WEST  B.\Y  CITY,  MICH.— The  commercial  lighting  furnished  by  the 
municipal  lighting  plant  has  proven  so  popular  that  tlie  village  finds  it  neces- 
sary to  increase  the  facilities  of  its  plant  and  new  equipment  will  be  purchased 
in   the   near   future. 


FOSSTON,  MINN.-  Hida  arc  wanted  Oct.  jM  for  $4000  IikIiI  and  water 
bonds.     W.   K.    niai  k  la  recorder. 

COLUMBIA,  MO.— The  vnlcra  tif  Ihia  city  have  dnidcd  in  lavor  of 
municipal  ownrrahip  of  llir  electric  and  wuirr  plant.  Another  eirellon  will  lie 
called   to  laaur   Iwnda   for   the  conilruclton  of  the  plant. 

JOI'I.IN,  ,MO.-  A  nioveinriil  ia  on  foot  by  Eaitcrn  and  local  capitiilmta  to 
ealabliah  a  lurgr  elcclricnl  pliiiil  for  the  purpoac  of  oiierating  nil  the  mines 
and  niilla  of  the  MiaaouriKanaua  mining  diatriet.  It  il  aaid  the  crnlral  plant 
will  lie  loralrd  in  Joptin,  while  amiillcr  alntiona  will  be  located  in  Galena  and 
Webb  City. 

ATLANTIC  CITY,  N.  J.— The  llerbalh  Mitchell  Company,  of  New  York 
("ily,  N.  Y.,  ia  about  to  aak  Cily  Council  for  a  franchiae  to  lay  conduila 
and  run  wirea  In  thia  city  to  fiirniuli  electric  light*  to  private  contunirra.  The 
company  drairra  to  lay  e<induila  under  the  boardwalk  and  later  ainng  wirea 
throiigliciut   the  city. 

FORT  STANTON.  NEW  MEX.— The  United  Statea  government  ia  in- 
atnlling  an  electric  light  plant  at  this  military  poat.  M.  II.  Fiahrr,  manager 
of  the  Alumagordo  Electric  Light  Company,  of  Alamagordo,  New  Mrx.,  has 
the  contract    fur   the  work. 

TKU.MANSnUUG,  N.  Y.— F.  C.  liiggs  and  O.  G.  Noble  arc  interested  in 
the    conatruction   of   an    electric   light    plant. 

MOHAWK,  N.  Y. — The  citizens  are  considering  the  construction  of  water 
worka  and  an  electric  light  plant,  at  a  cost  of  $30,000. 

BATH,  N.  Y.— Bids  will  be  received  Nov.  13  by  Geo.  W.  Dunn,  President 
of  the  Board  of  Trustees,  at  the  N.  Y.  State  Soldiers'  and  Sailors'  Home,  for 
reconstructing  and  repairing  the  electric  plant;  also  installing  engines,  gen- 
rrators,  switchboard,  branch  steam  and  exhaust  piping  at  the  N.  Y.  State 
Soldiers'  and  Sailors'  Home.  Address  G.  L.  Heins,  State  Architect,  Capitol, 
Albany. 

WILSON,  N.  C. — A  proposition  is  being  considered  by  this  town  to  lease  iti 
electric   light   plant   to  the    Flagler  interests. 

\'.\LLEV  CITY,  N.  U. — All  bids  opened  on  Oct.  5  for  constructing  the 
municipal  electric   light  plant  have  been   rejected. 

ATHENS,  OHIO. — The  council  has  sold  $15,300  worth  of  municipal  light 
bonds  to  E.  M.  Strandsberry  &  Company,  of  McConnellsville.  The  new  plant 
will  be  erected  as  soon  as  possible. 

TROY,  OHIO. — Bids  will  be  received  Oct.  31  by  the  Board  of  County  Com- 
missioners for  furnishing  material  and  installing  an  electric  lighting  plant  in 
the  court  house.     Address  E.   E.   Pearson,  the  County  Auditor. 

MANSF.IELD,  OHIO.— The  Mansfield  Railway,  Light  &  Power  Company 
was  the  lowest  bidder  for  the  contract  for  lighting  the  city  and  the  contract 
will  be  entered  into  as  soon  as  the  council  can  grant  the  company  a  franchise. 

GUTHRIE,  OKLA.  TER.-  The  electric  light  plant  at  this  place  has  been 
sold.      New  machinery  will   be   installed  by  the    new  company. 

PATTON,  PA. — The  Patton  Township  Electric  Light  Company  has  been  in- 
corporated   with   a  capital    of    $5000. 

ALLENTOWN,  PA. — U.  H.  Wienland,  of  Allentown,  has  secured  the  con- 
tract for  the  electric  light  plant  at  the  pumping  station.  The  contract  calls  for 
engine,  dynamos,  switches,  etc. 

CHER.'XW,  S.  C— L.  F.  Westerbund,  of  Chester,  S.  C,  is  installing  a  new 
electric  lighting  system  at  Cheraw  with  a  capacity  of  25  arc  and  800  incan- 
descent lights. 

RICU.MOXD,  VA. — The  City  Council  has  granted  a  franchise  to  the  Mer- 
chants' Light   &  Power  Company. 

NEWPORT  NEWS,  VA.— It  is  stated  that  the  Council  will  appoint  a  com- 
mittee  to  report  on  the  advisability  of   establishing  a  city   electric  light  plant. 

SEATTLE,  WASH.— The  Board  of  Public  Works  on  Oct.  6  rejected  all  bids 
recently  received  for  the  generators  for  the  municipal  electric  light  plant. 
The  lowest  bid  received  was  submitted  by  Kilbourne-Clark  Company,  of  Seattle, 
for  $16,933.     New  bids  will  be  called  for  at  once. 

WAUTOMA,  WIS. — The  citizens  have  voted  to  issue  bonds  for  the  con- 
struction of  an  electric  light  plant. 

RICHLAND  CENTER,  WIS.— The  citizens  on  Oct.  6  voted  to  issue  $20,000 
bonds  to  purchase  the  electric  light  plant  of  G.  H.   Strong. 

RANDOLPH,  WIS. — The  contract  to  install  the  municipal  electric  light 
plant  has  been  awarded  to  Langstadt  &  Meyer,   of  Appleton. 

TORONTO,  ONT. — Negotiations  are  under  way  by  which  the  Stark  Elec- 
trical Company,  of  Toronto,  Ont,  hopes  to  take  over  the  plant  of  the  Humber 
Power  &  Light  Company.  The  Stark  people  have  a  new  system  with  which  they 
expect  to  revolutionize  the  telephone  service,  and  they  are  anxious  to  get  it 
into  operation  at  Toronto  Junction  while  some  day  they  intend  to  invade  To- 
ronto.    The  Humber  Power  &  Light  Company  is  capitalized  at  $100,000. 

MONTREAL,  QUE.— Mr.  Charles  F.  Phelps,  the  Baltimore  electrical  engi- 
neer engaged  as  an  expert  by  the  special  committee  of  the  City  Council  of 
Montreal,  named  to  enquire  into  the  proposal  of  placing  all  wires  in  the 
city  underground,  states  that  he  has  completed  estimates  for  a  conduit  system 
for  the  city.  The  plans  permit  of  readjustments  without  materially  altering 
the  project  as  a  whole,  and  will  enable  Montreal  to  put  all  its  wires  under- 
ground without  any  exceptional  difficulty  or  cost. 

MONTREAL,  QUE.— The  Montreal  Light,  Heat  &  Power  Company  is  ne- 
gotiating with  the  Shawinigan  Power  Company,  of  Shawinigan  Falls,  Que.,  for 
an  additional  supply  of  electric  power  to  be  delivered  at  as  early  a  date  as 
possible.  The  first  contract  for  power  supply,  which  was  for  8,000  horse-power, 
has  been  successfully  carried  out  and  has  proved  so  satisfactory,  notwith- 
standing that  this  power  supply  comes  from  a  distance  of  over  80  miles  from 
Montreal,  that  the  Montreal  company  now  wants  to  'get  an  additional  10,000 
supply  of  horse-power  immediately.  It  is  said  that  the  Montreal  company 
can  make  a  larger  profit  on  the  Shawinigan  supply  than  it  can  from  the  power 
generated  by  the  company  itself  at  Charably  and  Lachine  close  at  hand. 
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The  Electric  railway. 


ANNISTON,  ALA. — It  is  understood  here  that  plans  are  forming  for  the 
construction  of  an  electric  railway  from  I'yriton  to  Linevillc,  a  distance  of 
7   miles. 

E.NSLEY,  ALA. — A  franchise  has  been  granted  to  the  Birmingham  &  Steel 
Cities  Railway  Company  to  operate  a  street  railway  throughout  the  city. 

TUCSON,  ARIZ. — The  Tucson  Street  Railway  Company  has  asked  for  a 
25-year  franchi.w  covering  all  the  business  streets  of  the  city.  The  company 
also  wants  a  franchise  for  an  electric  lighting  system.  As  consideration,  the 
city  is  offered  100  arc  street  lights  at  $5  a  month.  The  application  is  opposed 
by  the  Tucson  Electric  Light  Company,  which  is  getting  $10  a  month  from  the 
city  for  each  of  the  tiftyone  street  lights. 

TUSC.W,  CAL. —  Bids  are  wanted  for  the  construction  and  equipment  of 
an  electric  railway  from  Red  Bluff  to  Tuscan,  a  distance  of  about  9  miles. 
Address,   Tuscan  Mineral   Springs   Corps. 

SAN  FRANCISCO,  CAL.— The  question  of  issuing  bonds  by  the  city  for 
the  purchase  and  operation  of  the  Geary  Street  cable  railway  was  voted  upon 
by  the  citizens  on  October  8.  The  result  was  adverse  to  the  proposition,  which 
was  beaten   by   over  6000  votes. 

LOS  ANGELES,  CAL. — The  Fresno  Traction  Company  has  been  incor- 
porated in  Fresno  County  with  a  capital  stock  of  $5,000,000,  the  incorporators 
being  W.  G.  Kerckhoff,  A.  C.  Balch,  H.  P.  Baumgartner  and  W.  E.  Durfee, 
of  Los  Angeles,  and  A.   G.   Wilson,  of  Fresno. 

NORWICH,  CONN.— At  a  meeting  of  the  directors  of  the  Groton-Stonington 
Street  Railway  Company,  a  committee  was  selected  to  engage  an  engineer  to 
begin  th,e  construction  of  the  road,  and  another  committee  was  appointed  to 
secure  the  necessary  rights  of  way.  The  company  has  secured  property  at 
Mystic  as  a   site   for   the   new   power  house. 

KANK.\KEE,  ILL. — The  Kankakee  Interurban  Riverview  Railway  Company 
has  been  incorporated;  capital  stock,  $2500.  Incorporators:  Haswell  Wesley, 
James  Bonfield,  Gordon   Hannah  and  John  C.   Dixon. 

CHARLESTON,  ILL. — The  Cliarleston,  Champaign  &  Northern  Interurban 
Railroad  Company,  with  a  capital  stoclc  of  $10,000,  has  been  incorporated  for 
the  purpose  of  constructing  an  interurban  line  from  Charleston  to  Homer. 

MOLINE,  ILL.— The  Mississippi  Valley  Traction  Company  has  been  in- 
corporated, with  a  capital  stock  of  $600,000.  Incorporators  and  directors: 
William  P.  Kopf,  E.  Scott,  H.  W.  Nichols,  Jr.,  Frederick  W.  Hill  and  Albert 
J.   Claussen,   Chicago. 

AUROR.'\,  ILL. — An  attempt  was  made  by  two  men  to  hold  up  a  car  on 
the  Riverview  Park  line  just  outside  of  the  city  limits  on  the  night  of 
October  8.  The  result  was  that  one  of  the  robbers  was  killed  and  the  other 
probably    fatally   wounded. 

CHICAGO,  ILL.— The  Blue  Island,  Riverdale  and  Hammond  Street  Rail- 
way, with  offices  at  Chicago,  111.,  and  Oklahoma  City,  Okla.,  has  been  char- 
tered at  Guthrie,  Okla.,  to  operate  a  street  railway  in  the  suburbs  of  Chicago 
to  Joliet,  Finley  Park  and  Lansing,  III.     The  capital  stock  is  $1,500,000. 

CANTON,  ILL. — The  Illinois  Central  Electric  Railway  Company  has  been 
incorporated;  capital,  $300,000.  The  incorporators  and  first  board  of  directors 
are  Joseph  David,  Cleveland,  Ohio;  James  A.  Lawrence  and  James  S.  Hopkins, 
Chicago,  III.;  Fred  A.  Dolph,  Aurora,  111.;  David  J.  Peffers,  Jr.,  Evanston,  III. 

CHICAGO,  ILL. — The  council  of  Evanston  has  been  asked  to  grant  a  fifty- 
year  franchise  to  the  Chicago  &  Milwaukee  Railway  Company,  the  purpose 
being  to  build  a  street  car  line  through  the  west  part  of  the  suburb,  in  which 
the  service  has  long  been  recognized  as  inadequate.  The  plan  is  to  parallel 
the  tracks  of  the  Chicago  Consolidated  Traction   Company. 

CHICAGO,  ILL. — The  corporation  counsel  has  rendered  an  opinion  to  the 
effect  that  the  city  ought  to  get  compensation  for  advertising  from  the  North- 
western Elevated  Company,  but  that  he  cannot  recommend  a  suit  to  recover 
such  compensation  because  the  city  has  no  right  to  allow  the  elevated  roads 
to  advertise  on  platforms  over  streets  and  alleys.  Five  ordinances  are  now 
before  the  city  council  to  give  the  various  elevated  roads  this  privilege. 

PAOLI,  IND. — Dispatches  state  that  the  Louisville  and  South  Indiana  Trac- 
tion Company  has  filed  a  mortgage  of  $1,000,000  to  cover  the  construction  of 
an  electric  road  from  Louisville  and  New   Albany  to  French   Lick   Springs. 

INDIANAPOLIS,  IND.— The  Hoosier  Power  &  Traction  Company,  of  Vin- 
cennes,  has  been  incorporated  with  a  capital  stock  of  $50,000.  Directors:  O.  N. 
Greist,   H.   H.   Crooke,   W.   L.   Stoy  and  others. 

NEW  ALBANY,  IND. — The  Louisville  &  Southern  Indiana  Traction  Com- 
pany has  asked  the  County  Commissioners  for  a  right  of  way  through  the 
county  for  an  electric  railway  from  New  Albany  to  Paoli  and  French  Lick 
and   West  Baden  Springs. 

MICHIGAN  CITY,  IND.— Judge  Baker,  of  tlie  Federal  Court,  has  ordered 
the  Lake  Cities  Electric  Railway  property  to  be  sold  under  a  decree  of  fore- 
closure in  favor  of  the  Metropolitan  Trust  Company,  of  New  York.  The  decree 
directs  that  the  road  be  sold  at  public  auction  at  Laporte,  and  that  no  bid 
under  $40,000   be   accepted.     Alexander   A.    Boyd,   of  Terre   Haute,   is  receiver. 

CEDAR  RAPIDS,  lA.— Col.  W.  G.  Dows  and  Isaac  B.  Smith,  of  Cedar 
Rapids,  who  are  now  engaged  in  constructing  the  Cedar  Rapids,  Iowa  City  & 
Southern  Interurban  Railway,  are  considering  plans  for  the  construction  of 
another  interurban  line.  This  new  line  will  be  built  in  a  northwesterly  direc- 
tion from  Cedar  Rapids,  through  Linn,  the  objective  .point  being  Waterloo. 
The  line  will  be  about  54  miles  in  length.  It  is  stated  that  financial  arrange- 
ments have  already  been  made,  and  that  the  work  of  constructing  the  line  will 
commence  in  the  spring 

KANSAS  CITY,  KAN. — There  is  a  project  forming  of  building  an  electric 
railway  from  Kansas  City  to  Jefferson  City  and  thence  to  the  lead  and  zinc  fields 
of  Missouri.  This  information  has  been  given  out  by  P.  H.  Coney,  an  at- 
torney, of  Topeka,  Kan. 


NAHANT,  MASS. — The  voters  have  at  a  special  election  decided  in  favor 
of  an  electric  railway.  The  Selectmen  will  meet  and  consider  the  propositions 
of   the   two   rival   companies. 

WORCESTER,  MASS. — The  project  for  a  street  railway  between  Worcester 
and  Providence,  R.  I.,  which  has  been  dormant  for  a  year,  has  been  revived. 
At  a  meeting  in  Milbury  the  subscribers  to  the  $200,000  of  stock  it  is  proposed 
to  issue  cliose  these  directors:  Fred  C.  Hinds,  of  Newton;  Charles  H.  Wilson, 
of  lirookline;  Henry  F.  Rice  and  Henry  S.  Stockwcll,  of  Sutton;  Dr.  Silas 
D.  Holbrook,  of  Plast  Douglass;  Henry  B.  Bullard,  of  West  Sutton,  and 
William  E.  Home,  of  Millbury.  There  are  assurances  from  the  preliminary 
work  that  has  been  done  that  there  will  be  no  difficulty  in  getting  the  fran- 
chises. 

TRAVERSE  CITY,  MICH.— L.  N.  Gibbs  ct  al.  have  been  granted  a  fran- 
chise for  a  street  railway.  They  will  at  once  organize  the  Traverse  City  & 
Peninsular  Railway  Company. 

BENTON  HARBOR,  MICH.— Right  of  way  is  being  secured  for  an  elec- 
tric railway  from  Benton  Harbor  to  South  Haven.  Mr.  Mueller,  a  Chicago 
lumberman,  owns  a  large  part  of  the  property  necessary  for  the  right  of  way, 
and  it  is  reported  that  he  offers  to  donate  land  for  the  power  house,  besides  a 
liberal  cash  donation   when  the  road   is  completed. 

BAY  CITY,  MICH.— The  Bay  Cities  Consolidated  Street  Railway  Com- 
pany, which  has  been  in  the  hands  of  a  receiver  for  about  three  years,  has 
been  sold  to  H.  D.  Walbridge,  of  Detroit,  representing  the  Bay  City  United 
Traction  Company,  a  corporation  recently  organized  to  take  over  the  property. 
There  was  but  one  bid,, the  price  offered  being  $500,000. 

NEW  YORK,  N.  Y.— An  extension  of  the  rapid  transit  system  to  Van  Cort- 
landt  Park  is  regarded  as  almost  certain  in  view  of  the  outcome  of  two 
auction  sales  of  property  in  that  neighborhood.  The  sales  involved  two  tracts, 
one  of  about  twelve  acres  and  the  other  of  less  than  one  acre. 

NEWARK,  OHIO.— The  Newark,  Martinsburg  &  Mount  Vernon  Traction 
Company  intends  to  build  an  extension  to  Wooster. 

GREENVILLE,  OHIO.— The  People's  Rapid  Transit  Company  has  secured 
a  franchise  in  this  place.  The  company  will  build  a  line  from  Toledo  to  Green- 
ville. 

GUELFH,  ONT.— The  by-law  for  taking  over  the  Guclph  Radial  Railway 
Company  by  the  city  of  Guelph  has  been  voted  on  and  passed.  The  cost  will 
be  $78,000. 

BANGOR,  PA.— The  Bangor,  East  Bangor  &  Portland  Street  Railway  Com- 
pany has  purchased  the  large  plant  of  the  Bangor  Electric  Light,  Heat  & 
Power  Company.  The  trolley  company  intends  making  some  alterations,  after 
which  it  will  extend  the  line  from  the  present  terminus  at  Portland  to  the 
Delaware  Water  Gap   and   Stroudsburg. 

CONNELSVILLE,  PA. — A  charter  has  been  granted  the  Monongahela  & 
Clairton  Street  Railway  Company.  The  incorporators  are  Paul  W.  McCully, 
W.  P.  Whitledge,  John  G.  Parke,  Jr.,  Cullin  Armstrong,  William  H.  Lewis, 
B.  W.  Castner,  John  W.  Ailes,  William  H.  Binns,  J.  N.  Mullin  and  Oliver  S. 
Scott.     The  capital  stock  of  the  company  is  $75,000. 

PROVIDENCE,  R.  L— The  Providence  &  Burrillville  Street  Railway  Com- 
pany, wiiich.  is  planning  to  build  a  double-track  electric  railway  between  Woon- 
socket  and  Providence,  connecting  with  the  Rhode  Island  Company's  system 
to  the  south  and  the  Woonsocket  Street  Railway  Company  to  the  north,  has 
organized.  The  following-named  officers  have  been  elected:  President,  E.  H. 
Rathbun;  general  manager  and  treasurer,  E.  K.  Ray;  secretary,  Frank  E. 
Holden. 

MEMPHIS,  TENN.— It  is  reported  that  the  Memphis  Street  Railway  Com- 
pany will  build  an   i8-mile  line  to  Collierville. 

TRENTON,  TENN. — The  Gibson  County  Construction  Company  has  been 
organized  for  the  purpose  of  constructing  an  electric  railway  from  Trenton 
to  Eaten,  Brazil  and  Gibson  Wells.  The  projected  route  is  about  17  miles  long. 
A  survey  is  to  be  made  at  once. 

CHATTANOOGA,  TENN.— The  Chattanooga  Electric  Railway  Company  has 
a  large  corps  of  men  at  work  investigating  and  securing  estimates  on  the 
amount  of  improvements  to  be  made  on  the  different  lines  of  the  company. 
It  is  said  that  during  the  next  six  months  the  road  is  to  be  entirely  rebuilt  in 
many   places. 

FORT  WORTH,  TEX.— The  construction  of  an  interurban  electric  railway 
from  this  city  to  Mineral  Wells,  Tex.,  is  projected.  The  distance  is  about  57- 
miles.  The  route  of  the  proposed  road  is  through  the  towns  of  Azie,  Reno, 
Springtown,  Poolville,  Whitt  and  Salersville.  John  W.  McCracken,  of  Spring- 
town,  can   give   information   in   regard  to  the  enterprise. 

CORPUS  CHRISTI,  TEX.— C.  B.  Moling,  of  Moling  Bros.,  who  have  had 
plans  prepared  for  the  establishment  of  a  great  pleasure  resort  here,  says  that 
more  than  $1,000,000  will  be  expended  in  the  construction  of  the  interurban 
electric  street  railway  line  that  is  to  run  from  this  place  to  Portland,  Tex., 
and  in  other  improvements  which  are  to  consist  of  a  600-room  hotel,  fifty 
cottages,    opera   house,   casino,   etc. 

HOUSTON,  TEX. — Ed  Kennedy,  the  promoter  of  the  proposed  interurban 
electric  railway  that  is  to  be  built  between  Houston  and  Sour  Lake  has  re- 
turned from  Pittsburg,  Pa.,  Cleveland  and  Columbus,  Ohio,  where  he  says  he 
was  successful  in  perfecting  plans  for  financing  the  project.  The  right-of- 
way  and  survey  for  the  road  has  been  secured  and  the  work  of  construction  is 
to  soon  commence  according  to  present  plans.  The  central  power  station  will 
be   located  at  Liberty. 

NORFOLK,  VA. — Deeds  have  been  filed  here  by  the  Newport  News  & 
Hampton  Street  Railway  separating  the  interests  of  the  Williams  syndicate 
and  of  Alex.  Brown  &  Sons,  of  Baltimore.  The  deeds  are  from  the  Rich- 
mond Trust  &  Safe  Deposit  Company  and  release  the  property  and  securities 
pledged  under  a  deed  of  trust  to  secure  an  issue  of  $2,000,000  of  income  bonds 
issued  in  June,  1902. 
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Niiw  Industrial  COMi^ANiiis. 


TUK  II.VKKK  MOTOR  VKIIICI.i:  AUIiNCY,  of  New  YoiV,  Imi  been  in- 
corporuteil:  c.ipilal,  $J5,iiuo.  nircvton:  J.  K.  Uclniar,  l.,oui(  Hall  and  A.  D. 
Rulidon,    New    Yi>rk. 

TIIK  LANUKKS  KLECTRICAL  COMPANY,  of  Son  FrancUco,  hii  been 
incuriioValril  with  a  capital  itock  of  $500,000.  The  lubKriber*  to  tlie  alock  are 
C.   K.   lUrley  and  C.  W.  Landera. 

TIIK  AUTOMATIC  KLKCTRIC  SIGNAL  COMl'ANV  bnt  been  incor- 
porated at  Newark,  N.  J.;  capital,  $joo,ooo.  Incurporatiirs:  Antonio  Scarturro, 
Joicph  Cifuni  and  Walter  C.  Law. 

THE  EDISON  AUTOMOHILE  COMrANY,  of  Waahinglon,  D.  C,  baa 
been  incorporated  at  Camden,  N.  J.,  capital  $100,000.  Incorporatora:  Edward 
H.   Chrw,  Wilfred  U.   Walcott  and  Norman  Grey. 

TIIK  TOQUET  MOTOR  CAR  AND  CONSTRUCTION  COMPANY  haa 
been  incorporated  at  New  York;  Capital,  $J5,ooo.  Directors;  B.  I^  Toqnrt, 
Wrstport.  Conn.;  Oscar  Wuer«,  Conrad  Stein,  New  York. 

THE  IMTKOVKD  EI.KCTRIC  LIGHT  &  HEAT  COMPANY,  of  New 
York,  has  been  incorporated;  capital,  $10,000.  Directors:  John  Knobloch  and 
G.   K.   HartunK,   New  York;  G.   W.   Wallace,  Mount   Vernon. 

THK  EI.KCTRIC  CtVlTON  LKATHKR  HKLTING  COMPANY,  of  New 
York,  has  been  incorpor.ited;  capital,  $5000.  Directors:  W.  J.  Berg  and  J.  S. 
Luwson,   Brooklyn,  and  W.  W.   Benjamin,   Arlington,   N.  J. 

THE  NEW  YORK  GARAC.K  COMPANY,  of  East  Orange,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  manufacture  motor  vehicles. 
The  incorporators  are  James  B.  Richardson,  Walter  H.  Bond  and  Gardner  W. 
Kimball. 

THE  TOLEDO  STORAGE  BATTERY  AND  ELECTRICAL  COMPANY, 
of  Toledo,  Ohio,  has  been  incorporated  with  a  capital  stock  of  $100,000.  The 
incorporators  arc  G.  L.  Miller,  C.  R.  Clapp,  L.  A.  Alexander,  M.  H.  Griffin 
and  F.  H.  Alexander,  of  Toledo. 

THK  ROYSKB.\TLKV  KLKCTRIC  COMPANY,  of  Indian.ipolis,  Ind.,  has 
been  incorporated  and  has  succeeded  the  business  of  Royse  &  Batlcy.  The 
company's  headquarters  are  at  16  E.  Market  Street,  where  it  carries  on  a 
business  as  electrical  contractors. 

THE  WACO  ELECTRICAL  SUPPLY  &  PLUMBING  COMPANY  has 
amended  its  charter,  changing  its  name  to  the  Duncan-Hobson  Electric  Com- 
pany and  removing  its  headquarters  from  Waco  to  Dallas.  It  has  also  increased 
its  capital  stock   from  $40,000  to  $80,000. 

THE  WHEKLER  ELECTRIC  COMPANY  has  been  incorporated  in  New 
York  to  manufacture  electrical  machinery.  The  capital  stock  is  $5,000  and  the 
incorporators  are  Samuel  W.  Wheeler,  New  York  City,  Walter  S.  Sinclair,  Sea 
Gate,  and  Geo.    L.   Lockwood,   New  York  City. 

THE  AMERICAN  ELECTRIC  BRAKE  COMPANY  has  been  incorporated 
at  Newark,  N.  J.,  the  authorized  capital  stock  beind  $100,000.  The  company 
will  manufacture  brakes  for  street  vehicles.  The  incorporators  are  Thomas 
L.  Nixon  and  Lester  W.  Cockefair,  of  New  York,  and  Adrian  I.  Tichenor,  of 
Newark. 

THE  HOLCOMB  MANUFACTURING  COMPANY  has  been  incorporated 
at  Hartford,  Conn.  The  company,  which  is  a  New  Haven  concern,  takes  over 
the  business  of  H.  C.  Holcomb,  automobile  manufacturer.  The  authorized 
capital  is  $50,000  and  the  incorporators  are  H.  C.  Holcomb,  Henry  W.  B. 
Manson  and  Mr.  Tolman. 


Legal. 


WESTERN  UNION  IN  NEW  ORLEANS.— The  Western  Union  Telegraph 
Company  has  entered  suit  against  the  City  of  New  Orleans  and  Foster  Olroyd, 
city  electrician,  to  enjoin  tlie  defendants  from  in  any  manner  interfering  with 
its  wires  in  the  city.  The  Western  Union  Telegraph  Company  controls  and  op- 
erates the  National  District  Telegraph  Company  in  that  city.  It  wished  to 
install  a  service  in  the  United  States  Mint,  and  asked  Mr.  Olroyd  for  permis- 
sion to  do  so.  This  was  refused  and  Mr.  Olroyd  ordered  the  wires  taken 
down.  Mr.  Olroyd  claims  that  the  National  District  Telegraph  Company  has  no 
permission  to  operate  in  New  Orleans. 

TELEPHONE  COMPANIES  COMMON  CARRIERS.— Judge  Artman,  of 
the  Boone  Circuit  Court,  in  Indiana,  has  ruled  that  when  a  telephone  company 
opened  its  switchboard  and  granted  connection  with  another  telephone  com- 
pany, it  became  a  common  carrier  of  oral  messages,  and  as  such  cannot  dis- 
criminate between  companies  in  the  county  seeking  connection  with  it;  that 
it  is  bound  under  the  law  to  admit  all  companies  seeking  such  service  on  equal 
terms.  The  case  involved  was  that  of  the  Thorntown  Co-operative  Telephone 
Company  which  brought  suit  against  the  Lebanon  Telephone  Company  to  compel 
the  latter  to  give  the  Thorntown  Company  switchboard  connection.  The  Leb- 
anon Company  had  already  given  such  privileges  to  another  Thorntown  com- 
pany. The  ruling  is  interesting  rural  telephone  companies  who  hope  to  obtain 
desirable  connections  if  it  is  sustained  "by  the  higher  court  to  which  the  case 
will  be  appealed. 

NEW  YORK  CONDUITS. — New  York  City,  by  direction  of  Mayor  Low, 
is  going  to  sue  the  Consolidated  Telegraph  &  Electrical  Subway  Company 
for  an  accounting  of  an  indeterminate  amount  under  the  clause  of  the  com- 
pany's contract  with  the  city  which  says  that  the  annual  profits  in  excess  of 
10  per  cent,  on  the  actual  cash  capital  invested  shall  go  to  the  city.  Edward 
Owen,  Commissioner  of  Accounts,  has  made  a  report  to  the  Mayor  to  the 
effect  that  the  profits  have  been  more  than  10  per  cent,  on  the  actual  cash 
capital  invested,  and  that  the  city  has  been  deprived  of  a  large  revenue 
fartlr  by  a  system  adopted  by  the  company  of  charging  against  earnings  high 


rates  of  inlrrett  upon  obligation!  to  lubaidiary  eompaniei,  which  would  have 
lircM  uiinrcrtnary  If  the  company  lind  begun  with  the  necr»ary  ca|iilal.  The 
contract  wai  entered  into  in  1886.  The  report  gives  the  liat  of  the  company's 
alurcholderi.  The  largest  holders  of  atock  arc  the  Stale  Trust  Company, 
15,160  aharei;  Horace  M.  Kilborn,  looo  iibares;  Chailri  R.  II.  Gilbert,  5$o 
•hares;  New  York  Edison  Company,  13H  shares,  and  Edward  Lauterbach, 
100  shares. 


Obituary. 


MR.  JOHN  GRAHAM  MILLAR,  manager  of  the  roofing  department  of  the 
H.  W.  JolinsManville  Company,  New  York,  died  at  St.  Luke's  Hospital  on 
October    15,    1903,   in   hi*   forty-second   year. 

MR.  R.  P.  SCALES,  formerly  general  manager  of  the  Consolidated  Car 
Heating  Company,  died  last  week.  He  was  identified  with  the  company  for  a 
number  of  years,  having  been  the  Chicago  representative  for  five  years,  and 
general  manager  at  Albany  for  two  years.  He  retired  from  active  participation 
in  the  selling  branch  of  the  company  about  a  year  ago.  His  death  occurred 
in  Boston. 


PERSONAL. 


S.      W.      ClilLDS. 


MR.  S.  W.  CHILDS.  recently  gen- 
eral manager  of  the  Kalgourlic  Elec- 
tric Tramways,  of  Kalgoorlie,  Western 
Australia,  has  just  returned  to  this 
country  after  an  absence  of  several 
years.  Mr.  Childs  started  in  the  elec- 
tric railway  business  on  the  old  Water- 
vlict  Turnpike  R.  R.  at  Albany,  N.  Y. 
He  went  to  Boston  in  1890  and  re- 
mained in  the  employ  of  the  old  West 
End  .Street  Railway  Company  for  two 
years.  He  then  went  to  Lincoln,  Neb., 
where  he  was  engaged  in  construction 
work.  He  went  to  Brooklyn  in  1892 
.md  was  employed  with  the  Atlantic 
Avenue  R.  R.  under  the  late  Deacon 
Kicliardson,  well-known  to  many  old 
electric  railway  men  of  this  country. 
.Mr.  Childs  left  Brooklyn  to  enter  the 
employ  of  J.  .G.  White  &  Company,  and 
was  assigned  to  Baltimore,  Md.,  where 
he  had  charge  of  track  and  overhead  construction  work.  He  next  went  to 
Columbus,  Ohio,  and  was  superintendent  of  construction  for  the  Columbus 
Central  Railway  Company,  for  which  he  laid  out  the  entire  track,  overhead 
and  pleasure  park  system.  He  left  Columbus  in  1896  to  take  charge  of  con- 
struction work  at  Fort  Wayne,  Ind.,  for  the  Degnon  Construction  Company. 
He  went  to  Charleston,  S.  C,  in  1898  and  had  charge  of  construction  work 
on  the  electric  railways  in  that  city.  In  the  fall  of  1898  he  went  to  Australia 
for  the  first  time  and  became  assistant  engineer  for  J.  G.  White  &  Company 
in  connection  with  the  electric  tramways  at  Perth,  Western  Australia.  He 
returned  to  America  in  1901  and  had  charge  of  construction  for  the  Toledo 
&  Munroe  Electric  Railway.  He  left  this  position  to  return  to  Australia  as 
manager  of  the  Kalgoorlie  Electric  Tramways.  Mr.  Childs,  on  his  recent"  trip 
to  America,  made  an  extensive  tour  of  New  Zealand,  the  Philippine  Islands 
and  a  few  cities  in  China  and  Japan,  where  electric  tramways  are  contemplated 
or  are  being  built.  At  each  of  these  places  Mr.  Childs  has  increased  his  long 
list  of  friends  and  at  the  same  time  added  substantially  to  his  enviable  record 
for  carrying  out  work  on  a  broad  scale  with  unusual  efficiency  and  energy 
and   with    uniformly   good   results. 

MR.  E.  F.  PECK,  general  manager  of  the  Schenectady  Railway  Company, 
has  been  elected  president  of  the  gas  part  of  the  enterprise  also. 

MR.    P.    G.    GOSSLER,    chief    engineer    of   the    Montreal    electric    light    and 

power  system  was  a  welcome  visitor  in  New   York  City   during  the  past  week. 

MR.    M.    T.    HIGLEY,  superintendent  of  the   Belvidere,    111.,    Gas  &   Electric 

Co.,   has  resigned  and   has  become   manager  of   the   Iowa   City,   la.,    Gas   Light 

Company. 

MAJOR  BLAND,  of  the  Royal  Engineers,  has,  it  is  stated,  lately  been 
visiting  Newfoundland  to  study  the  question  of  the  protection  of  British 
cables  across  the  Atlantic,  in  war  time. 

SIR  W.  H.  PREECE,  F.R.S.,  has  recovered  from  his  recent  severe  attack 
of  pneumonia,  and  accompanied  by  two  daughters  is  now  making  a  tour  of 
convalescence  in   Egypt  and   the   Holy  Land. 

MR.  PETER  COOPER  HEWITT  has  been  abroad  with  his  wife  making 
a  long  automobile  trip  in  Europe.  Mr.  Hewitt  is  greatly  set  up  by  the 
change  and  is  expected  to  arrive  in  New  York  this  week. 

MR.  E.  S.  LEA,  of  the  De  Laval  Steam  Turbine  Company,  has  returned 
from  a  western  trip.  He  says  that  business  in  the  electrical  line  is  much 
more  flourishing  in  the  west  than  it  is  in  this  section  of  the  country. 

MR.  E.  E.  WEBSTER,  formerly  general  manager  of  the  Twin  City  Tele- 
phone Company,  of  Minneapolis,  Minn.,  has  been  appointed  general  manager 
of  the  Independent  Telephone  Company,  of  Seattle,  Wash.,  and  has  proceeded 
to   assume   his   new   duties. 

MR.  E.  THURN.\UER,  head  of  the  French  Thomson-Houston  Company,  has 
returned  to  Paris  this  week  after  a  long  stay  on  this  side,  during  which  he 
has  visited  various  parts  of  the  country  and  looked  up  electrical  progress  on 
this  side  of  the  Atlantic. 


October  24,  1903. 
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MR.  D.  AMOSO  MAZENET,  of  Mexico  City,  who  is  general  manager  of 
the  Mexican  General  Electric  Company,  is  now  on  a  visit  to  the  States.  He 
will  be  here,  according  to  present  arrangements,  for  at  least  a  month  at 
General   Electric   headquarters. 

MR.  RICHARD  H.  RICE,  formerly  of  the  Rice  &  Sargent  Engineering 
works,  which  are  now  part  of  the  Providence,  R.  I.,  Engineering  works,  has 
been  appointed  to  the  management  of  the  manufacturing  end  of  the  Curtis 
turbine  business  at  Schenectady. 

DR.  CLAYTON  H.  SHARP,  testing  officer  of  the  Lamp  Testing  Bureau 
of  the  Association  of  Edison  Illuminating  Companies,  has  sailed  on  the 
Blucher  for  England.  He  goes  to  London,  Glasgow,  Berlin,  Munich  and  other 
places  to   study   up   the  latest  laboratory   methods  and   ideas. 

MR.  S.  W.  ASHE,  of  the  staff  of  the  Brooklyn  Polytechnic  Institute,  is 
delivering  a  course  of  engineering  lectures  at  the  Railroad  Men's  Building, 
in  Brooklyn.  It  is  understood  there  will  be  48  lectures  in  the  course,  and 
the  indications  are  that  they  will  meet  a  marked  educational  want. 

MR.  HENRY  RUSTIN,  chief  of  the  mechanical  and  electrical  department 
of  the  St.  Louis  Exposition,  is  now  visiting  in  New  York  State.  He  went 
recently  to  Colorado  for  his  health  and  returned  to  St.  Louis  to  clean  up  some 
work.  Further  rest  and  change  are  necessary,  however,  after  the  ordeal  of 
the  last  two  years. 

MR.  E.  RATHENAU,  who  is  so  prominently  connected  with  electrical  in- 
terests in  Germany,  sailed  on  Tuesday  by  the  North  German  Lloyd  steamer, 
Kaiser  IVilhehn  Second,  for  home.  He  has  spent  a  good  deal  of  time  with  the 
General  Electric  representatives  and  is  understood  to  have  made  a  very  thor- 
ough  investigation   of   the   Curtis   steam   turbine   with   his  engineering  staff. 

MR.  E.  W.  ROBERTS,  who  is  well-known  to  the  gas-engine  trade  as  author 
of  the  gas-engine  handbook  and  numerous  other  works  on  gas  engines  and 
automobiles,  and  as  a  designer  and  consulting  engineer,  is  fitting  up  a  labor- 
atory at  Clyde,  Ohio,  for  the  testing  of  gas  and  gasoline  engines  and  gasoline 
automobiles  as  well  as  for  calorimetry  and  analysis  of  both  gas  and  liquid 
fuels. 

NEW  YORK  ELECTRICAL  SOCIETY.— The  following-named  gentlemen 
were  elected  members  of  the  New  York  Electrical  Society  at  the  meeting  of 
October  19:  William  Thomas  Taylor,  Schenectady,  N.  Y. ;  George  W.  Travis, 
Brooklyn,  N.  Y. ;  Sydney  Hogerton,  New  York;  Adolph  G.  Koenig,  New 
York;  Edgar  H.  Berry,  New  Brighton,  N.  Y.;  Howard  S.  Rich,  New  York; 
Dr.   John   Woodman,   New  York. 

ABADIE-BOLLING.— The  wedding  took  place  at  Louisville,  Ky.,  on  October 
5,  of  Mr.  Eugene  H.  Abadie,  to  Miss  Alice  G.  Boiling,  member  of  a  well- 
known  old  Southern  family  of  that  city.  Mr.  and  Mrs.  Abadie  will  make 
their  residence  in  this  city.  Mr.  Abadie  has  long  been  prominent  in  electrical 
matters  through  his  connection  with  the  Wagner  Company,  of  St.  Louis,  and 
is  now  in  the  management  of  the  Elblight  Company  of  America. 

MR.  W.  J.  HAMMER,  the  consulting  electrical  engineer,  whose  recent 
lectures  on  radium  have  attracted  so  much  attention,  has  now  been  placed 
under  contract  by  the  Pond  Lyceum  Bureau  to  deliver  his  lecture  this  winter 
before  a  number  of  well-known  social  and  scientific  bodies  of  high  standing. 
Last  winter  Mr.  Hammer  lectured  nine  times  and  there  is  a  great  call  for  his 
services.     The   radium   lecture  is  quite   fascinating  and   very   instructive. 

MR.  VAN  RENSELLAER  LANSINGH,  the  illuminating  and  electrical  en- 
gineer, of  Chicago,  has  been  engaged  to  work  out  a  preliminary  scheme  of 
general  illumination  for  the  Lewis  &  Clark  centennial  exposition,  to  be  held 
at  Portland,  Ore.,  in  igos.  The  illumination  of  the  buildings  and  the  grounds 
will  be  made  a  special  feature  of  the  exposition.  Four-candle  power  lamps 
will  be  adopted  as  the  unit  of  illumination  in  place  of  the  eight-candle-power 
lamps  used  at  the  Pan  American  Exposition  and  at  the  Louisiana  Purchase 
Exposition. 

DR.  LEE  DE  FOREST  sailed  October  14  on  the  White  Star  steamer  Ma- 
jestic, for  England,  taking  with  him  his  chief  assistant,  H.  M.  Horton,  and 
two  outfits  of  De  Forest  wireless  telegraph,  at  the  request  of  prominent  men 
connected  with  the  British  Post  Office,  the  Admiralty  and  others.  A  demon- 
stration is  to  be  made  between  Holyhead  and  Dublin  and  all  facilities  of  the 
Post  Office  have  been  put  at  Dr.  De  Forest's  disposal  towards  this  end.  It  is 
said  that  Sir  William  Preece  is  especially  interested  in  the  test.  The  matter 
of  speed  of  transmission  will  be  especially  observed.  It  is  the  intention  of 
those  interested  in  Great  Britain  to  incorporate  the  British  Empire  De  Forest 
Company  upon  the  completion  of  the  tests. 


Xtrabe  Botes. 


OIL  FILTERS  FOR  BUENOS  AIRES.— The  Burt  Mfg.  Co.,  Akron,  Ohio, 
recently  filled  an  order  for  four  Cross  oil  filters  from  Buenos  Aires,  Argentine 
Republic. 

MR.  WM.  T.  PRINGLE,  Philadelphia,  the  well-known  switchboard  con- 
structor and  manufacturer,  has  recently  removed  to  1906  North  6th  Street 
the  chanfe   being   necessary   to  secure   increased   facilities. 

MALTBY  LUMBER  CO.,  Bay  City,  Mich.,  has  issued  a  very  neat  little 
pamphlet  in  regard  to  its  poles  for  telephone,  traction  and  electric  light  pur- 
poses; and  its  ties  for  trolley  lines  and  steam  roads.  It  will  go  in  an  ordi- 
nary envelope,  but  contains  a  lot  of  information  and  is  well  illustrated  of 
more  than  usual  utility  and  some  of  it  of  permanent  value. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  selling  agent  for 
McBride  "Arkless"  cartridge  fuses,  writes  that  these  fuses  are  now  made  for 
voltages  up  to  500  volts.  They  are  furnished  in  any  capacity  up  to  and  in- 
cluding 30  amperes.  They  fit  any  and  every  style  fuse  connection  in  all  style 
of  fuse  blocks,  are  easy  to  use,  perfect  in  action,  and  are  reliable. 

DOUBLEDAY-HILL  COMPANY.— This  company  will  shortly  issue  its  new 
catalogue,  which   will   be   one  of  the  largest  and  most  complete  ever  issued  by 


an  electrical  supply  house.  The  fact  that  it  will  contain  considerably  over 
1000  pages  gives  some  idea  of  its  size  and  scope.  Furthermore,  there  will  be 
some  very  important  and  valuable  features  never  embodied  in  a  publication 
of  this  kind  before. 

THOS.  G.  GRIER  COMPANY,  128  W.  Jackson  Boulevard,  Chicago,  111.,  has 
been  appointed  western  representative  for  the  sale  of  the  Kinsman  specialties. 
This  company  will  carry  a  stock  oi  the  goods  in  Chicago  so  that  immediate 
deliveries  can  be  made.  The  goods  will  be  sold  at  the  same  prices  and  terms 
as  if  they  were  bought  direct  from  the  manufacturer.  All  inquiries  will 
receive  the  prompt  and  careful  attention  of  Thos.  G.  Grier  Company. 

FIREMEN'S  TOURNAMENT.— At  the  recent  State  Firemen's  Tournament 
of  Pennsylvania,  held  at  AUentown,  there  were  some  fine  lighting  effects. 
The  illuminations  and  lighting  decorations  were  done  by  Mr.  F.  C.  Gardner, 
of  Summit,  N.  J.,  who  used  the  Norbitt  temporary  socket.  Mr.  G.  F.  Rohn, 
of  Milwaukee,  writes  the  Pass  &  Seymour  Company  that  within  two  months 
he  had  used  upwards  of  2000  of  its  new  sockets  on   various  kinds  of  work. 

PACIFIC  COAST  POWER  PLANTS.— Under  the  title  of  "Steam  Power 
Plants  of  the  Pacific  Coast,"  Chas.  C.  Moore  &  Company,  engineers,  of  San 
Francisco,  have  issued  a  very  handsome  pamphlet  illustrating  and  describing 
a  number  of  the  fine  plants  which  they  have  constructed  and  engineered  dur- 
ing the  past  few  years  on  the  Pacific  Coast  and  in  the  Hawaiian  Islands. 
Many  of  the  plants  are  for  electric  lighting,  street  railway  or  power  trans- 
mission  work. 

SCHMIDT  TELEPHONE  APPARATUS.— The  Lambert  Schmidt  Telephone 
Mfg.  Company,  Weehawken,  N.  J.,  has  just  installed  in  the  new  Butterick 
Building,  New  York,  a  120-drop  telephone  switchboard,  common-battery  sys- 
tem. The  New  Amsterdam  Theatre  and  the  New  York  Theatre  have  recently 
been  equipped  with  the  Schmidt  automatic  intercommunicating  telephone 
system.  Other  contracts  just  closed  are  equipments  for  the  Adjutant  Gen- 
eral's office  and  Bureau  of  Ordnance  in  Washington,   D.  C. 

PRAIRIE  FIRE  DRAG.— A  folder  describing  the  "Prairie  Fire  Drag,"  a 
device  for  extinguishing  prairie  fires,  is  being  sent  out  by  the  H.  W.  Johns- 
Manville  Co.,  100  William  St.,  New  York.  The  drag  consists  of  a  chain  mat 
covered  with  an  asbestos  smothering  blanket  supplied  with  chains  at  two 
corners,  and  may  be  easily  and  quickly  adjusted  to  drag  by  the  horn  of  a 
saddle  or  by  single  tree.  A  wash  drawing  by  the  well-known  illustrator, 
Mabie,   shows  two   mounted  cowboys  putting  out   a   prairie   fire   with   the   drag. 

"COMPRESSED  FIBRE"  is  the  name  of  a  useful  product  intended  to  be 
used  in  place  of  hard  rubber.  It  has  been  on  the  market  for  some  time  in  the 
shape  of  photographic  apparatus,  but  is  now  made  for  telephone  receiver 
shells,  telephone  mouth  pieces,  battery  jar  covers,  switch  bases,  etc.  Certain 
particularly  good  features  are  present  in  Compressed  Fibre  which  render  it 
quite  different  in  working  from  other  hard  rubber  substitutes.  The  manufac- 
turer is  known  as  the  Compressed  Fibre  Company  and  is  located  at  6  Beacon 
St.,  Boston,  Mass.  The  president  is  George  W.  Nock,  vice-president,  George 
H.   Hill  and  secretary,  John   C.    Sherman. 

THE  THOS.  E.  CLARK  WIRELESS  TELEGRAPH-TELEPHONE  COM- 
PANY, of  Detroit  &  Pontiac,  Mich.,  announces  that  its  business  for  this  fall 
and  winter  looks  exceedingly  encouraging.  It  is  getting  out  instruments  for 
two  stations  for  the  government  work  at  Washington  and  Baltimore,  and  nu- 
merous orders  for  colleges,  universities,  high  schools  and  individual  sets  for 
short  distances  keeps  it  busy  to  the  full  capacity.  The  company  is  moving  into 
its  new  factory  at  Pontiac.  It  is  preparing  instruments  to  be  used  at  the 
Universal  Exposition  at  St.  Louis,  where  it  will  have  three  stations  in  con- 
stant operation.  This  company  is  now  looking  for  students  to  take  up  wire- 
less telegraph  operation. 

NEW  MAGNETO  TESTING  APPARATUS.— The  Eureka  Electric  Com- 
pany at  its  new  factory  at  Genoa,  111.,  has  just  perfected  improved  apparatus 
for  the  purpose  of  testing  each  and  every  magneto  telephone  generator 
manufactured  by  this  company,  and  in  addition  to  the  testing  of  its  gen- 
erators it  has  devised  a  very  ingenious  instrument  for  the  purpose  of 
testing  and  computing  lines  of  force  obtained  in  a  generator  magnet 
By  this  method  it  is  enabled  to  manufacture  each  and  every  generator 
exactly  alike  and  secure  absolute  and  improved  results  from  every  one 
of  their  machines.  First,  after  assembling  the  generator,  it  is  tested 
for  milliamperes  output  and  then  its  voltage,  and  any  machine  falling  below 
a  given  standard,  which  standard  is  a  very  high  one,  it  is  rejected.  Before 
the  magnets  reach  the  assembling  room,  each  and  every  one  of  them  after 
being  magnetized  is  tested  for  lines  of  force  or,  in  other  words,  its  strength 
in  magnetism.  The  Eureka  Electric  Company  is  now  distributing  its  new  No. 
26  and  27  Bulletins,  describing  its  high-grade  line  of  apparatus,  beautifully 
illustrating  the  same,  in  addition  to  its  splendid  Catalogue  No.  23. 

NAME  PLATES.— Until  recently,  the  manufacturer  of  dynamos,  motors 
and  other  electrical  machinery  was  content  with  labeling  his  product  with  any 
and  every  kind  of  name  plate.  In  fact,  this  was  considered  such  an  unim- 
portant detail  that  very  little,  if  any,  attention  was  given  to  it.  As  the 
manufacture  of  electrical  machinery  became  more  systematized,  a  great  deal 
of  attention  was  given  to  details  and  the  general  appearance  of  the  finished 
product,  whereupon  the  name  plate  also  came  to  receive  its  share  of  attention. 
It  was  recognized  that  this  ought  to  be  of  such  a  shape,  character  and  finish 
that  it  would  not  detract  from  any  favorable  impression  the  machine  itself 
might  create.  Recognizing  the  need  for  offering  the  best  at  the  lowest  pos- 
sible price  consistent  with  good  workmanship,  the  Crowe  Metal  Mfg.  Com- 
pany, of  Chicago,  formerly  the  Bogue  8e  Crowe  Manufacturing  Company,  has 
made  a  specialty  of  this  line,  and  has  perfected  what  is  known  as  the  Crowe 
process,  whereby  a  high-grade  raised-letter  name  plate  can  be  produced  au- 
tomatically frjom  sheet  metal  of  different  qualities  and  thicknesses.  It  is  also 
prepared  to  do  embossed  work  on  metal,  or,  in  fact,  any  work  of  a  similar 
nature.  It  has  recently  increased  its  facilities  so  as  to  be  able  to  fill  all  orders 
promptly  for  its  growing  business.  Among  its  customers  it  numbers  some  of 
the  best-known  manufacturing  companies  in  the  country. 
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UMTK1>  ST.MKS  r.ATKNTS  ISSUED  OCTUUKR  13,  1903. 

[Condiictrd  by   Win.   A.   Roienbaum,   Patent   Attorney,   14a   Nuuu  St.,   N.   Y.] 

741,0^4.      .'iTOR.M.K    ».\TTi;UY;    Cliarlct    W.    Kcnncily.    Rutlnlur,    I'a.      App. 
filnl   Mnroli    ji,    igoj.      (See   page    685.) 

741.05J.      AUTOMATIC   CDUI'LI.M;    1"()R    ELECTRICAL    CONDUCTORS; 


;4i.OQ7.  STREET  RAILWAY  SWITCH;  Waller  J.  Bell.  Los  AnRelei,  Cal. 
App.  '''nl  Aug.  J,  190J.  The  switch  tongue  is  moved  by  a  pneumatic 
piston,  the   air  being  controlled   by  an  elcctromngnetic   valve. 

741.114.  ArrAR.\TUS  I-OR  TELEPHONE  TRUNK-LINES;  William  W. 
Dean,  Chicago,   111.     App.  filed  Jan.    14,   igoi. 

741,1 1;.      RELAY;   Willi.ini   W.    Dean,   Chicago,    III.      App.    filed  Jan.    14,    1902. 

741.118.  MEANS  FOR  OPERATING  RAILWAY  SWITCHES;  Joseph  O. 
Dimmick.  Denver,  Colo.  App.  filed  Jan.  ai,  1903.  An  oscillating  shaft  is 
made  the  core  of  an  electro  magnet,  the  poles  of  which  are  projected 
towards  the  irwitch  point  and  then  rotated,  causing  the  point  to  follow  the 
poles  by   the   magnetic   attraction   therebetween. 

741.123.  ELECTRIC  TRACK  INSTRUMENT;  Taylor  T.  Fogel,  Allcntown, 
Pa.  ."Vpp.  filed  Aug.  8,  1902.  .An  oscillating  magnet  is  placed  near  the 
rail  so  that  the  car  wheel  in  moving  past  it  will  exercise  a  magnetic  in- 
fluence to  oscillate  the  magnet  in  the  direction  in  which  the  train  is 
moving  and  thu.s  cluse  a  signal  circuit  which  indicates  the  direction 
of  movement  of   the  train. 

741,168.  ELECTRIC  SWITCH;  Joseph  H.  Rusby,  Nutley,  N.  J.  App.  filed 
March    20,    1902.      Details, 

741,206.  ELECTRIC  RHEOST.VT;  Leonard  Wilson.  Pittsficld,  Mass.  App. 
filed  April  6,  1903.  The  invention  consists  in  cutting  out  parts  of  the 
resistance  in  scries  with  a  circuit  and  simultaneously  cutting  in  a  shunt 
resistance,  thereby  effecting  a  saving  in  resistance  material  w'hilc  an  even 
adjustment  of  circuit  strength. 


741 


207.      ELECTRIC   RHEOSTAT;    Leonard   Wilson,   Pittsfield.    Mass. 
filed    .April   6.    1903.      .\    modification   of   the   preceding  invention. 


App. 


741,471. — Power    Translating    System. 

741,231.  PROCESS  OF  TREATING  CYANIDE  SOLUTIONS;  William  H. 
Davis,  Boulder,  Col.     App.  filed  July  3,  1902.     (See  page  685.) 

741,274.  CONTINUOUS  CURRENT  MACHINE  AND  APPARATUS;  Ma.\ 
Deri,  Vienna,  Austria-Hungary.  App.  filed  March  6,  1903.  A  field  magnet 
in  the  form  of  a  continuous  ring  slotted  on  its  inner  periphery  and  carry- 
ing exciting  coils  and  equally  distributed  compensating  coils  in  the  slots 
for  the  purpose  of  neutralizing  any  tendency  to  armature  reaction. 

741,239.  CIRCUIT  BREAKER;  Joseph  D.  Forrer,  Johnstown,  Pa.  App. 
filed  March  1;,  1902.  The  arcing  is  subdivided  by  breaking  the  circuit  at 
a  plurality   of   points  in   series. 

741,245.  ELECTRIC  LAMP  OR  CANDLE;  Conrad  Hubert,  New  York,  N. 
Y.  App.  tiled  Feb.  27,  1903.  A  structure  resembling  a  candlestick  and 
candle,  an  electric  lamp  being  located  where  the  flame  usually  occurs  and 
the  candle  body  containing  a  battery  cell  the  current  from  which  is  con- 
trolled by  a  switch  on  the   handle. 

741,255.  ELECn"RIC  ARC  LAMP;  George  M.  Lane,  Brooklyn,  N.  \'.  App. 
filed  Nov.  18,  1902.     Details  of  an  improvement  in  gas  checks. 

741,268.  QUICK  ACrriON  MAKE  AND  BREAK  SWITCH;  William  C. 
O'Brien,  Baltimore,  Md.  App.  filed  May  14,  1902.  Details  of  a  switch 
having  a  quick  movement  on  both  the  make  and  break. 

741.271.  TURBINE  ELECTRIC  GENERATOR;  Edwin  H.  Porter  and  Bur- 
leigh Currier,  Philadelphia,  Pa.  App.  filed  Oct,  9,  1902.  (See  Current 
News  and   Notes.) 

741.272.  ELECTRIC  INDUCTION-MOTOR;  Edwin  H.  Porter  and  Burleigh 
(turrier,  Philadelphia,  Pa.  App.  filed  Feb.  7,  1903.  (See  Current  News 
and  Notes.) 

741,274.  APPARATUS  FOR  ELECTROPLATING;  Albert  R,  Pritchard, 
Rochester,  N.   Y.     App.  filed  June  23,  1903.      (See  page  685.) 

741.282.  TELEPHONE  SYSTEM;  Charles  B,  Smith,  New  York,  N.  Y.  App. 
filed  Feb.   3,    1899. 

741.283.  TELEPHONE;  Charles  B.  Smith,  New  York,  N.  Y,  App.  filed 
March  6,   1899. 

741.284.  TELEPHONE  SYSTEM;  Charles  B.  Smith,  New  York,  N.  Y.  App. 
filed    Dec.    18,    1899. 


741, ^«5  ■n.i.KI'llo.SK  SYSTEM;  Charlei  B.  Smith,  New  York,  N.  Y.  Ai.ii 
filed   Dec.  30,    1899. 

741.290.  MEANS  I-OR  PREVENTING  FLUCTUATIONS  IN  ROTARY 
MOTORS;  Joincn  J.  Wood,  Fort  Wnvne,  Ind.  App.  filed  July  K,,  1900. 
The  lly  whrel  in  loiineclrd  willi  itii  iiliaft  ihroiiuli  two  revrKrfy  arranged 
•iiiral  iprinKK  ad.ipird  lo  br  wound  am!  unwound  by  relative  movement*  of 
tlie   wheel    and   •had,    to  prevent    "hunting"   and   fluctuationn   generally. 

741,312.  RAILWAY  SIGNALING  SYSTEM;  Adolph  G.  Dahnike,  Chicago. 
III.     App.   filed    Feb.   3,    1903.      Details. 

74i.3»».  ELECTROLYTIC  WATER  PURMIKR;  George  W.  Frarier,  Alle- 
gheny,   I'a.      App.    filed   Jan.    3,    1903.      (See   page  685!) 

74>.333.  ELEtTRlC  FURNACE;  Francis  E.  J.  Hatch,  Greenbay,  Wi«.  App. 
filed   Dec.  4,    1902.      (Sec  page  685.) 

741,358.  ELEC1RIC  CLOCK;  Frank  W.  Moore.  Maywood,  III.  App.  filed 
May  24,  1897.  The  gong  hammer  is  actuated  at  each  stroke  by  an  electro- 
magnet, the  hammer  on   the  rebound  moving  the  train. 

741,37'.  APPARATUS  F(JR  THE  TREATMENT  OF  DEFECTIVE  HEAR. 
ING;  Guy  C.  Powell  and  Allen  I).  Smith,  Peoria,  III.  App.  filed  May 
28,  1902.  The  tymiianuin  of  the  ear  Is  massaged  by  directing  impulses  of 
air  against  it ;  a  bellows  being  actuated  rapidly  by  an  electromagnet 
through    which    an    interrupted   current    (lows. 

741,302.  SHOE  FOR  THIRD  RAILS;  James  E.  Blakesley,  Chicago,  III.  App. 
filed  April  27,  1903.  The  shoe  is  pivoted  to  the  end  of  a  bell. crank  and 
makes  under  contact   with    the  rail. 

741,393.  SUPPORT  OR  CHAIR  FOR  THIRD  RAILS;  James  E.  Bl.-ikesley, 
Chicaifo,  III.  App.  filed  April  27,  1903.  The  support  consists  of  a  bracket 
to  which  an  under  contact  rail  is  secured  as  well  as  a  housing  to  protect 
the   rail   from  the   weather. 

741,395-  STEERING  MECHANISM;  Frank  T.  Cable,  New  Suffolk,  N.  Y. 
App.  filed  Nov.  7,  1902.  The  steering  may  be  accomplished  by  hand  or 
by    an   electric   motor    under    the   control    of    the   hand.      The    motor   is   ar- 


741,480, — Wire     Connector. 

rested  automatically  when  it  has  shifted  the  rudder  to  an  extent  governed 
by   the  hand  operated  devices. 
741,396.     PRODUCTION  OF  NITROGEN  COMPOUNDS;  Guillaume  de  Chal- 
mot,  Leaksville,  N.   C.     App.  filed  Jan.  23,   1903.      (See  page  685.) 

741,413.  COMPOSITE  METAL  ROLL;  Charles  J.  Reed,  Philadelphia,  Pa. 
App.  filed  April  4,   1902.     (See  page  684.) 

741,430.  PROCESS  OF  TREATING  ORES;  Charles  E.  Baker  and  Arthur 
W.   Burwcll,  Cleveland,  Ohio.     App.  filed   Dec.   23,   1902.      (See  page  684.) 

741,471.  POWER  TRANSLATING  SYSTEM;  Arthur  C.  Eastwood,  Cleve- 
land, Ohio.  App.  filed  April  3,  1903.  A  method  of  transmitting  power 
from  a  driving  to  a  driven  member,  consisting  in  interposing  a  dynamo 
whose  elements  are  movably  connected  respectively  to  the  two  members; 
the  speed  of  the  driven  member  is  altered  by  varying  the  electrical  char- 
acteristics of  the  two  elements  of  the  dynamo. 

741,480.  WaRE  CONNECTOR;  Frederick  P.  Fuller,  .New  York,  and  John 
J.  Walsh,  Yonkcrs,  N.  Y.  App.  filed  Feb.  7,  1903.  A  conical  spring 
sleeve  inclosing  a  conical  plug  having  a  groove  on  each  side  for  the  main 
and   branch  wires, 

741,490.  ELECTRIC  SWITCH;  Arthur  E.  Handy,  Providence,  R.  I.  App. 
filed  April    15,    1903.     Details. 

741,527.  ELECTRICITY  METER;  William  M.  Mordey  and  Guy  C.  Fricker, 
Westminster,  England.  App.  filed  April  7,  1902.  An  energy  absorbing 
device  disconnected  from  the  armature  is  arranged  to  act  upon  the  latter 
only  when  the  same  nears  the  end  of,  but  before  it  completes,  its  stroke 
in  each  direction  and  to  then  exert  a  damping  effect  on  the  armature 
during  the  remaining  portion  of  its  stroke;  this  is  to  obtain  a  nearly  con- 
stant  amplitude  of  movement  of  the   armature. 

-41,563.  WIRE  SUSPENDING  DEVICE;  Herbert  E.  Stevens,  Windber, 
and  Burt  Gallatly,  Pittsburg,  Pa.  App.  filed  June  26,  1903.  A  two-part 
bolt  having  inclined  surfaces  which  firmly  fix  the  bolt  in  a  socket  when 
the  parts  are  driven  in. 

-41,570.  DETECTION  OF  ELECTIRICAL  OSCILLATIONS;  Louis  Heath- 
cote  Wa'ter,  London,  and  James  Alfred  Ewing,  Cambridge,  Eng.  App. 
filed  April  29,   1903. 

741,571.  RAILWAY  SWITCH  AND  OPERATING  MEANS  THEREFOR; 
Arthur  J.  Backer,  Syracuse,  N.  Y.  App.  filed  Feb.  9,  1903-  The  switch 
point  contains  a  chamber  in  which  is  located  an  electro-magnet;  the  mag- 
net is  fixed  with  respect  to  the  switch  point  and  when  energized  attracts 
the  latter  and  moves  it, 

741,573,  ALARM  SYSTEM;  Ernest  H.  Ballou,  Binghamton,  N.  Y.  App. 
filed  Aug.  13,  1901.  A  jail  in  which  the  bars  are  tubular  and  form  a 
pneumatic  system,  the  air  from  which  is  allowed  to  escape  when  a  door 
IS  opened,   and  an  electric  signal   is  operated  by  the  escape  of   the  air. 

741,592.  ELECTROLYTIC  DIAPHRAGM;  Isaiah  L.  Roberts,  New  York,  N. 
Y.     App.   filed   March  7,   1903.      (See  page  685.) 

741. 599-  TROLLEY;  Artemas  B.  Upham,  Boston,  Mass.  App.  filed  April 
13,  1903.  A  double  trolley  designed  for  trackless  roads,  the  wheels  being 
placed  horizontally  and  making  side  contact  with  the  overhead  wires,  the 
invention  including  a  bracket  designed  to  permit  two  wheels  to  pass  each 
other  on  the  same  wire. 

741.604.  COMBINED  TELEPHONE  TRANSMITTER  AND  RECEIVER; 
Charles  Yeack,  Akron,  Ohio.     App.  filed  March  13,   1903. 

741.605.  ELECTRIC  TERMINAL;  Henry  R.  Young,  New  Orleans,  La,  App, 
filed  Nov.  19,  1902.  The  terminal  comprises  a  hollow  body  open  at  its 
end  and  having  apertured  lugs  at  one  end  and  also  having  a  lateral  socket 
provided  with  set  screws  to  engage  the  end  of  the  conductor  and  a  clevis 
for   a   retaining  cable. 

12,162.  POLE  CHANGER;  William  F.  Warner,  Muncie,  Ind,  App.  filed 
Nov.  5,  1901.  Details  of  a  device  for  sending  reverse  current  to  line 
f«r  ringing  bells  and   signaling  generally. 
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Storage  Battery  Automobiles. 

A  little  while  ago  we  directed  attention  in  these  pages  to  some 
of  the  excellent  results  being  achieved  by  storage  battery  automobiles 
in  commercial  service.  The  data  were,  indeed,  remarkable,  especially 
when  the  earlier  setbacks  and  disasters  are  recalled.  To-day  any 
New  Yorker  can  see  for  himself  scores  of  these  vehicles  plying 
actively  on  their  business  errands ;  and  the  work  can  be  seen,  too,  in 
other  cities.  All  this  has  been,  however,  short-range  operation,  and 
when  long-distance  runs  and  endurance  tests  are  under  consideration, 
the  possibilities  of  the  storage  battery  have  been  referred  to  with 
mingled  contempt  and  commiseration  by  the  advocates  of  steam  and 
gasoline  types.  Admitting  as  we  do  gladly  all  that  can  be  claimed 
for  the  sturdy  contestants  that  of  late  plowed  their  way  from  New 
\ork  to  Cleveland  and  Pittsburg  even  when  the  Pennsylvania  and 
New  York  Central  trains  had  to  stop  running,  we  are  glad  to  note 
some  recent  performances  by  storage  battery  vehicles  in  long-distance 
trials.  Hope  springs  eternal  in  our  breast  again  as  we  direct  atten- 
tion to  the  item  in  our  pages  about  the  run  from  New  York  to  Boston 
last  week  of  Mr.  Charles  L.  Edgar's  tonneau  equipped  with  the 
Edison  cell.  The  distance,  249  miles,  was  made  in  24  hours  56 
minutes  actual  running  time,  an  average  of  10  miles  an  hour;  and 
while  charging  facilities  might,  have  been  better,  they  were  certainly 
frequent  and  discoverable.  On  the  famous  Lester  Hill,  near  Spring- 
field, Mass.,  the  battery  had  to  give  up  102  amperes  of  its  precious 
current.  Recharging  appears  to  have  been  done  at  20  and  40  amperes. 
We  look  for  a  renewal  of  these  trials,  with  different  types  of  bat- 
teries, and  in  the  meantime  hasten  to  commend  the  public  spirit  of 
Mr.  Edgar  in  making  them.  As  president  of  the  National  Electric 
Light  Association,  he  is  thus  pointing  the  way  to  possible  develop- 
ments from  which  the  central  stations  of  the  country  may  reap  a 
rich  harvest.  In  this  connection,  it  is  an  encouraging  fact  that  an- 
other storage  battery  vehicle  also  made  the  New  York-Boston  run 
recently,  under  comfortable  circumstances.  It  is  reported  that  the 
Helios-Upton  battery  was  charged  seven  times,  with  an  average  dis- 
tance per  charge  of  47  miles,  and  a  cost  per  charge  of  about  $1.30. 
Such  figures  lead  to  optimism,  especially  when  followed  up  by  the 
later  report  referred  to  above. 


The  Results  at  Zossen. 

Each  new  week  sees  a  new  record  made  at  Zossen,  in  high-speed 
traction.  We  now  have  to  note  that  a  speed  of  130?^  miles  an  hour 
has  been  attained  since  this  paper  last  went  to  press,  and  even  that 
may  have  been  excelled  before  our  comment  gets  into  type.  Just 
how  long  our  German  friends  are  going  to  keep  this  up,  we  do  not 
know,  but  it  is  safe  to  infer  that  they  are  still  after  that  150  miles 
an  hour,  which  has  been  mentioned  as  their  latest  objective  goal.  .A.t 
any  rate,  all  (hat  they  have  accomplished  is  vastly  to  their  credit, 
even  if  they  did  not  add  another  inch  to  their  speed. 


.A.11  this,  moreover,  is  no  idle  tour  de  force.  It  has  been  supposed 
or  suggested  that  the  main  idea  was  to  get  a  method  of  transporting 
troops  swiftly;  but  we  ventured  to  intimate  quietly  some  weeks  ago 
that  a  new  commercial  road  from  Berlin  to  Hamburg  might  be  found 
awaiting  creation  for  high-speed  purposes,  after  some  of  these  prob- 
lems had  been  solved.  Confirmation  of  such  a  forecast  is  found  in 
a  cable  dispatch  this  week  from  Germany  stating  that  an  electric  road 
is  to  be  equipped  between  Hamburg  and  Berlin,  to  operate  at  100 
miles  an  hour,  and  that  the  Emperor  himself  is  deeply  interested 
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Ill  the  ciirulKMi  ol  ilic  project.  It  is  said,  also,  that  this  iii;iy  be 
tilt  first  ill  a  network  of  such  roads  covering  the  Empire.  Wc  take 
the  distance  between  llauiburg  and  Berlin  to  be  somewhat  over  150 
miles,  and  this  will  be  made  in  l^i  hours  on  the  new  schedule.  The 
carrying  out  of  such  a  plan  will  be  watched  with  dirp  interest  in 
America,  for  we,  with  our  vast  stretches  separating  big  centers  of 
population,  trying  to  get  into  closer  touch  all  the  time,  have  a  great 
stake  ill  the  success  of  enterprises  of  this  character.  As  to  ilic 
suggested  "network"  of  such  roads,  that  is  uiuloubtcdly  a  very  "large 
order"  for  the  jireseiit  stage  of  dcvelopiiient.  Many  questions  have 
still  to  be  studied,  not  the  least  of  which  arc  the  signaling  on  the 
technical  side,  and  ilu-  profitable  schedule  on  the  commercial  side. 
Hut  there  is  sonic  consolation  in  knowing;  lli.it  the  limit  of  speed  in 
transportation  has  been  advanced,  and  that  liuniaiiity  is  not  restricted 
forever  to  the  jog-trot  of  the  present  steam  regime  with  an  average 
far  below  liftv  miles  an  4iour. 


It  would  seem  that  deiuoiisirations  of  this  kind  must  attract  the  in- 
terest of  railroad  managers  all  over  the  world,  and  tlieir  practical 
views  and  objections  to  higher  speed  will  be  worth  noting.  Not  long 
since  the  Pennsylvania  Railroad  had  to  abandon  its  high  speed  sched- 
ule between  New  York  and  Chicago,  because  of  congested  traffic. 
But  congested  traffic  may  arise  from  an  absence  of  cars  and  partic- 
ularly from  a  lack  of  terminal  facilities,  and  it  does  not  follow  that 
faster  runniii!;  must  forever  be  sacrificed  on  such  grounds  as  that. 
We  had  hardly  supposed  there  was  enough  passenger  trafik  between 
Hamburg  and  Berlin  to  warrant  this  new  road,  but  it  is  not  fair  lo 
judge  from  present  conditions,  for  if  one  thing  has  been  well  proven 
it  is  that  the  introduction  of  electricity  increases  travel  and  traction 
receipts  beyond  any  precedent. 


Three-Wire  Distributions. 

Mr.  Mosnian's  paper  in  the  current  issue  is  more  than  anything 
else  a  rather  illuminating  study  of  the  high-pressure,  direct-current, 
three-wire  system  which  bid  fair  to  make  a  serious  impression  on 
the  art  some  two  or  three  years  ago.  On  the  face  of  the  proposi- 
tion the  use  of  220-volt  to  2SO-volt  incandescent  lamps  on  a  three- 
v.ire  distribution  looked  well.  It  implied  a  very  great  saving  in 
copper  and  the  possibility  of  competing  successfully  with  alternating- 
current  distributions  over  a  fairly  long  radius.  A  good  deal  has 
been  done  with  the  system  abroad,  and  a  number  of  plants  were  in- 
stalled in  this  country,  but  as  experience  was  acquired  certain  practical 
difficulties  appeared  on  which  Mr.  Mosnian  lays  considerable  stress. 
Chief  among  these  was  the  trouble  in  getting  proper  lamps.  We  be- 
lieve that  our  .\merican  lamps  are  the  peers  of  any  that  the  world 
produces,  and  our  lamp  makers  know  their  business  thoroughly ;  but 
it  seems  at  present  out  of  the  question  to  produce  a  250-volt  lamp 
good  enough  to  compete  on  even  terms  with  the  best  lamps  of  half 
the  voltage.  For  lamps  of  similar  life  the  higher  the  voltage  the  less 
the  efficiency,  and  except  where  energy  can  be  very  cheaply  produced 
a  low-efficiency  lamp  is  a  serious  handicap. 


The  difficulty  with  arc  lamps  is  still  more  serious,  and  all  the  acces- 
sories of  the  installation  are  more  troublesome  at  the  higher  voltage. 
Mr.  Mosman  shows  the  increased  cost  of  various  items  at  the  higher 
voltage  in  a  table  which  is  striking  enough  to  make  one  think  twice 
before  doubling  up  on  voltage.  In  the  present  stage  of  alternating 
distribution  there  seems  to  be  little  reason  for  a  high-pressure,  direct- 
current  plant,  for  there  is  to-day  no  difficulty  in  providing  a  polyphase 
system  quite  capable  of  taking  care  of  both  lights  and  motors,  and 
that  most  economically.  As  an  illustration  of  this,  we  may  point  to 
the  new  Dublin  polyphase  plant,  which  displaces  a  direct-current  plant 
and  uses  throughout  a  three-phase  distribution.     Even  in  manufac- 


luriiiK  plants  usiiiK  power  and  iiui<lc-ii;.il  liulil,  the  present  trndcncy 
!:•  toward  the  use  of  induciion  inoiors  on  their  merits.  Until  there 
i<  a  radical  change  for  the  better  in  available  illuminants  for  high- 
voltage  distribution,  wc  shall  be  inclined  to  look  upon  the  500-volt, 
three-wire  system  as  a  makeshift  useful  in  particular  cases,  but  not 
:il  all  lo  lie  l.iken  seriously  ns  a  dominant  factor  in  the  future  art. 


liNCllNLUKlNC;    liUUCAIION    IN    GRLAT    URHAIN    AND    AMLRICA. 

The  preliminary  report  has  recently  been  printed  of  the  principal 
of  the  NorthampiDii  Insiiiulc,  a  technological  educational  school  in 
the  city  of  Ix)ndon,  the  administrative  board  of  which  sent  the  prin- 
cipal. Dr.  Mullineu.x  Walmsley,  to  North  America  this  spring  on  a 
ilirec-monlhs'  tour  of  inspection,  to  examine  into  the  nature  of  engi- 
neering and  technological  educational  training.  The  principal  visited 
34  educational  estal)Iishments,  of  various  classes,  from  night  schools 
to  universities,  and  interviewed  68  employers,  manufacturers,  or  pro- 
fessional men,  not  counting  teachers.  The  report  sets  forth  briefly, 
i-learly  and  with  precision,  the  essential  facts  connected  with  the 
school  and  college  training  of  engineering  students  in  this  country, 
as  well  as  the  general  deductions  concerning  the  subsequent  careers 
of  such  students. 


The  main  conclusions  set  forth  in  the  report,  so  far  as  they  relate 
to  American  students  of  engineering,  are  that  the  colleges  endeavor 
to  keep  in  touch  with  the  industrial  establishments  of  the  country 
so  as  to  give  to  the  students  a  scientific  training.  This  training 
enables  the  students  to  apply  their  knowledge  subsequently  to  best 
industrial  advantage  under  actual  conditions  of  their  practical  work; 
also  that  the  manufacturers  and  industrial  establishments  reciprocally 
favor  the  college  graduates,  and  increasingly  appreciate  the  advant- 
ages of  securing  technically  trained  assistants,  as  raw  material  for  the  ' 
development  of  their  staff.  It  is  to  this  mutual  and  reciprocal  action 
of  employers  and  technical  colleges  that  we  may  look  for  the  best 
national  development  in  tlic  future  along  industrial,  manufacturing 
and  constructive  lines. 


The  Chief  Coa\petitor  of  Electric  Light. 

We  print  elsewhere  the  concluding  portion  of  the  report  of  the 
National  Electric  Light  Photometric  Committee,  the  first  part  of 
which  was  printed  last  week.  The  present  section  deals  with  the 
properties  of  the  mantle  gas  burner.  This  has  long  been  recognized 
as  a  cheap  and  useful  means  of  illumination,  but  exact  data  on  its 
performance  in  terms  comparable  with  those  used  for  electric  light 
have  not  been  easy  to  get.  There  have  been  a  good  many  makers' 
tests,  which,  although  doubtless  substantially  correct,  are  yet  some- 
what open  to  the  suspicion  which  attaches  to  ex  parte  testimony.  In 
this  instance,  however,  the  data  are  from  an  examination  made  in 
the  interest  of  rivals,  and  hence  it  is  safe  to  assume  that  the  results, 
which  we  believe  to  be  thoroughly  impartial,  can  fairly  be  counted 
upon  in  commercial  practice.  Both  the  distribution  and  efficiency 
were  measured  for  three  types  of  mantle — the  latest  and  most  ex- 
pensive form,  a  medium  grade  and  a  downright  cheap  grade.  Since 
nearly  all  mantles  have  similar  forms,  it  was  a  foregone  conclusion 
that  the  distributions  would  be  nearly  alike  and  so  they  proved  to  be 
—showing  nearly  circular  distribution  in  a  horizontal  plane,  and  in 
a  vertical  plane  that  nodal  form  with  a  maximum  above  the  hori- 
zontal which  the  usual  shape  of  mantle  most  necessarily  give. 


The  most  extraordinary  feature  of  the  test  was  that  initially  at 
least  the  three  types  of  mantle  gave  about  the  same  results  in  total 
light  and  in  economy,  the  most  costly  mantles  making  the  least  satis- 
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factory  showing,  and  the  burners  as  a  whole  showing  a  consumption 
of  about  0.06s  cubic  foot  per  mean  spherical  candle-power.  This 
is  just  about  one-sixth  the  consumption  found  in  an  average  open 
gas  burner.  Of  course,  the  vital  question  is  the  life  of  the  mantle 
and  its  retention  of  a  decent  color  value.  These  points  were  not 
tested,  but  it  will  doubtless  appear  that  the  more  expensive  mantles 
have  a  material  advantage  in  life.  As  to  color,  we  have  never  seen 
any  old  mantles  that  did  not  burn  green— some  blue-green,  others  a 
curious  yellowish  green,  but  always  offensively  green.  Until  this 
color  difficulty  is  obviated  the  mantle  burner  will  be  steadily  at  a 
disadvantage  as  compared  with  the  electric  light.  The  mantle  loses 
efficiency  in  course  of  protracted  burning  much  as  an  incandescent 
lamp  does,  and  similarly  should  be  thrown  away  after  a  certain 
amount  of  service,  depending  on  the  cost  of  the  supply  and  the  cosi 
of  renewal ;  but  the  light  of  an  incandescent  electric  lamp  does  not 
undergo  degradation  of  quality  of  any  serious  kind.  It  burns  reddish 
orange  after  a  while,  but  the  color  is  not  objectionable.  It  is  often 
held  that  for  outdoor  use  the  mantle  burner  is  little  open  to  objec- 
tion on  account  of  change  of  color. 


This  claim  is  founded  on  fact,  for  things  out  of  doors — the  green 
of  grass  and  trees,  the  gray  of  sidewalks  and  roadway  and  the  neutral 
tints  of  frame  houses — do  not  suffer  much  from  a  greenish  hue  in  the 
lighting,  particularly  where  the  general  illumination  is  low,  as  it 
usually  is  where  mantle  burners  are  installed.  The  same  condition 
holds  for  the  use  of  the  mercury  vapor  lamp  out  of  doors.  But  while 
we  have  never  seen  life  tests  of  mantle  burners  used  on  the  street, 
there  is  reason  to  suspect  far  more  rapid  detrioration  than  takes  place 
indoors,  and  it  is  difficult  to  find  a  street  lighted  by  mantle  burners 
in  which  a  considerable  proportion  of  them  are  not  deteriorated  both 
in  quality  and  quantity  of  light.  An  interesting  feature  of  the  report 
before  us  is  a  comparison  of  the  illuminative  effect  of  the  mantle 
burners  and  Nernst  lamps  of  similar  power,  at  different  distances 
from  the  lamp  post.  The  latter  holds  the  advantage  near  the  post, 
but  at  ordinary  spacing  of  lights  there  is  very  little  difference,  for  the 
mantle  burner  has  decidedly  the  best  of  the  distribution  question. 
The  Nernst  lamp  should  have  a  special  diffusion  system  for  street 
work  to  transfer  the  needlessly  bright  light  under  the  lamp  to  a  more 
useful  point.  Neither  form  of  illuminant  has  any  particular  advant- 
age for  street  work,  though  each  has  a  useful  field  in  general  illu- 
mination. We  hope  that  the  N.  E.  L.  A.  committee  will  later  take 
up  the  much  vexed  question  of  economical  life  and  thus  complete  its 
very  interesting  investigation.  Returning  to  the  color  problem,  we 
understand  that  a  new  type  of  vapor  lamp  in  several  forms  will  pres- 
ently be  announced,  which  is  claimed  to  meet  the  requirements  of 
both  exterior  and  interior  illumination. 


Ill  a  single  alternator.  Instead  of  using  a  mate  to  the  machine, 
mechanically  coupled  as  a  motor,  which  would  often  entail  keeping 
large  sizes  of  dynamo  machinery  on  the  testing  room  floor  solely  for 
tests,  he  virtually  divided  the  machine  into  two  parts,  respectively 
generator  and  motor,  by  dividing  the  armature  against  itself,  one 
part  of  the  armature  acting  as  generator  and  the  other  part,  reversed, 
acting  in  series  therewith  as  motor.  If  the  armature  were  divided 
into  halves,  the  e.m.f.  and  c.e.m.f.  would  be  equal  and  opposite; 
>o  that  no  armature  current  would  flow.  Consequently,  the  armature 
had  to  be  unequally  divided,  leaving  sufficient  preponderance  in  the 
generator  portion  to  drive  full-load  current  through  the  armature 
on  short-circuit. 


In  an  article  on  page  715  of  this  issue,  Mr.  Behrend  shows  that 
with  iron-clad  armatures,  the  armature  reaction,  on  short-circuit 
and  with  full-load  current,  may  so  greatly  distort  the  magnetic  flux 
distribution  that  the  resultant  field  in  the  motor  coils  will  always  be 
much  stronger  than  the  resultant  field  in  the  generator  coils.  If 
about  half  the  revolving  armature  carries  a  strong  magnetic  field 
with  it,  while  the  remainder  carries  a  weak  magnetic  field,  the  arma- 
ture will  be  subjected  to  a  rotary  side  thrust  changing  in  direction 
with  the  same  speed  as  the  armature,  like  the  centrifugal  thrust  of 
an  unbalanced  mass  of  metal  in  the  revolving  armature,  thus  tending 
to  set  up  powerful  vibration  and  thumping  in  the  journals.  To 
avoid  this  difficulty,  Mr.  Behrend  short-circuits  the  armature,  and 
divides  the  field  magnet  system  into  opposed  halves.  By  connecting 
these  halves  into  separate  exciting  circuits,  with  independently  con- 
trolled currents,  he  is  able  to  make  the  resultant  excitation  on  the 
generator  half  of  the  machine  only  a  few  per  cent,  greater  than  on 
the  motor  half,  and  just  sufficient  to  drive  full-load  current  strength 
through  the  armature  coils  on  short-circuit.  By  this  means  the 
magnetic  dissymmetry  and  the  dissymmetry  of  mechanical  force  are 
practically  suppressed. 


The  only  disadvantage  of  the  plan  is  that  when  the  field  system 
revolves  as  in  most  modern  alternators,  a  third  contact  with  thtf-field 
has  to  be  provided.  In  practice  this  should  be  a  rubbing  contact  on 
a  collector  ring,  rather  than  through  the  journal  pedestals,  since  at 
full  speed  a  well  lubricated  journal  tends  to  insulate  the  shaft  from 
the  frame  by  the  automatic  injection  of  the  lubricating  film  of  oil, 
on  which  the  shaft  virtually  floats.  While  Mr.  Behrend's  plan  is 
described  as  working  satisfactorily,  and  bears  internal  evidence  of 
being  suitable  for  the  purpose,  it  is  not  the  only  one  which  may  be 
employed.  For  years  past  it  has  been  customary  to  test  large  alter- 
nators, at  least  in  one  factory,  by  dividing  the  armature  into  op- 
posed halves,  in  series  with  each  other  and  on  short-circuit,  leaving 
the  field  unchanged ;  or  more  conveniently  in  multiphases,  by  dividing 
the  field  into  two  opposed  halves  in  series  with  each  other,  leaving 
the  armature  unchanged.  In  either  case  full-load  excitation  of  the 
field  will  excite  no  appreciable  resultant  e.m.f.  in  the  armature  when 
the  machine  is  at  speed.  This  full-load  field  excitation  provides  for 
the  full-load  iron  losses  by  hysteresis  and  eddies,  but  the  armature 


Testing  Large  Alternators  Under  Full-Load  Conditions. 

In  the  early  days  of  dynamo  construction  and  up  to  about  1886 
all  generators,  whether  of  alternating  or  direct  current,  were  tested 
in  the  factory  under  full  load.  That  is  to  say,  the  dynamos  were 
driven  by  power,  usually  from  a  line  shaft  connected  to  a  steam 
engine,  and  the  full  load  applied  at  dynamo  terminals.  The  load 
often  consisted  of  banks  of  incandescent  lamps.  As  the  dynamos  is  unable  to  deliver  any  current,  and  its  I'^R  losses  wull  not  be  reprc- 
steadily  increased  in  size  and  power,  it  became  more  and  more  in-  sented.  But  if  the  armature  be  supplied  with  a  direct  current  of 
convenient  and  burdensome  to  supply  the  load  required  for  full-load  full-load  strength  from  an  external  source,  usually  incandescent 
operation.  Dr.  Hopkinson  devised  the  method  of  circulating  power  lighting  mains,  the  I-R  losses  and  heating  will  be  provided.  This 
between  two  similar  machines  mechanically  connected,  one  serving  is  the  plan  followed.  It  represents  the  full-load  conditions  of  the 
as  generator  and  the  other  as  motor,  a  plan  which  only  required  the  generator,  except,  perhaps,  that  the  magnetic  distribution  and  iron 
driving  engine  to  supply  the  total  power  losses  of  both  machines.  losses  may  not  be  quite  the  same  under  artificial  direct-current  arma- 
In  this  way  a  comparatively  small  engine  became  capable  of  testing  ture  excitation,  w  ith  a  divided  opposed  field,  as  they  would  be  under 
a  large  dynamo.  The  dynamo  supplied  its  full  load  at  terminals,  natural  excitation.  Mr.  Behrend's  method  should  provide  a  con- 
but  this  power  was  not  wasted  in  lighting  lamps,  or  in  heating  rheo-  venient  alternative  full-load  method.  It  would  be  interesting  to  cora- 
stats.     More  recently  Mr.  Mordey  applied  the  same  idea  to  the  test      pare  the  results  derived  by  the  two  methods. 
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Aluminuii)  t'utcnt  I.iticution. 


An  iniportunt  decision  was  handed  down  liiitt  wcik  (rum  tlic  rniti-d 
Stales  Circuit  Court  of  Appeals  silting  at  New  York,  sustaiiniiK  the 
Hradlt-y  aluminum  patent  as  against  the  Hall  patent  and  ordcrmg 
the  lower  court,  which  was  reversed,  to  enter  u  decree  in  favor  of 
the  owners  of  the  former  patent  for  an  injunction  and  an  accoiuituiK 
with  cost.  This  decision  closes  a  long  line  of  litigation  begnming 
in  iSixJ,  which  abounds  in  conflicting  o])iinon>.  of  courts.  Aside  from 
a  long  litigation  involving  the  Cowles  and  Hall  patents,  which  was 
decided  adversely  to  the  former,  there  have  been  two  principal  issues, 
namely,  the  ownership  of  a  patent  granted  l-'ebruary  2,  i8y2,  on  an 
application  dated  February  23,  i88j,  to  Charles  S.  Uradlcy  for  an 
improvement  in  processes  for  separating  electrically  aluminum  from 
its  ores  or  compounds ;  and  the  status  of  this  patent  as  against  a 
patent  granted  April  2,  1889,  to  Charles  M.  Hall  on  a  process  of 
reducing  alumimnn  by  electrolysis.  The  Bradley  patent  as  early 
as  1884  ligured  in  inlerfcrence  proceedings  in  the  ratent  Uflicc  with 
some  patent  applications  on  aluminum  processes  by  the  Cowles  Bros., 
and  on  May  18,  1885,  the  owners  of  the  former  patent,  Messrs. 
Bradley  and  Crocker,  were  paid  $5,000  for  their  interests  in  any 
and  all  discoveries  and  inventions  relating  to  electrical  smelting 
processes  and  furnaces,  to  all  patents  they  had  obtained  and  all 
applications  then  pending  and  caveats  on  file  in  the  United  Stales 
Patent  Office  relating  to  electrical  smelting  processes  in  furnaces 
which  interfere  with  any  application  for  patents  ma<le  by  the  Cowles 
Brothers.  When  the  Bradley  patent  was  issued  it  appeared  that  the 
late  Grosvenor  P.  Lowrey  held  an  assignment  of  the  same ;  this 
situation  led  to  a  protracted  litigation  over  the  ownership,  which 
in  iSys  was  decided  in  favor  of  Mr.  Lowrey,  but  which  decision 
was  reversed  by  a  cotirt  of  appeals  in  February,  :897. 

In  1897  suit  was  brought  under  the  Bradley  patent  against  the 
owners  of  the  Hall  patent,  which  was  decided  in  favor  of  the  latter 
in  1901,  and  it  is  this  decision  which  was  reversed  last  week.  Inter- 
woven with  the  litigation  above  mentioned,  has  been  the  litigation 
above  referred  to  between  the  same  parties  based  upon  the  Cowles 
patent,  which  was  finally  decided  adversely  to  the  latter. 

The  opinion  just  rendered  was  written  by  Judge  Coxe  and  con- 
curred in  by  Judges  Wallace  and  Lacombe.  The  opinion  states  that 
the  main  object  of  the  Bradley  patent  consists  in  the  employment  of 
an  electric  current  of  greater  intensity  than  is  required  to  produce 
electrolytic  decomposition  alone.  In  this  way  the  ores  are  main- 
tained in  a  state  of  fusion  by  the  heat  developed  by  the  passing  of 
the  eiirrent  through  the  melted  mass.  The  current  performs  two 
distinct  functions :  First,  it  keeps  the  ore  melted  by  having  a  por- 
tion of  its  electrical  energy  converted  into  heat;  second,  it  efifects 
the  desired  electrolytical  decomposition,  by  which  means  the  heat, 
being  produced  in  the  ore  itself,  is  concentrated  at  exactly  the  point 
where  it  is  required  to  keep  the  ore  in  a  state  of  fusion.  Bradley 
dispenses  with  the  crucible  and  uses  a  heap  of  the  ore  itself  to  con- 
stitute the  vessel  in  which  the  reduction  takes  place,  which  is  not 
destroyed  as  was  the  crucible  in  prior  processes,  and  admits  of  the 
process  being  continuous,  nothing  being  required  but  the  charging 
of  fresh  ore  as  fast  as  the  reduction  goes  on,  either  from  without 
or  from  the  sides  or  walls  of  the  heap  itself.  The  court  says  that 
it  starts  with  the  undisputed  fact  that  prior  to  Bradley's  invention 
no  one  had  ever  succeeded  in  separating  aluminum  from  its  com- 
pounds solely  by  the  use  of  electricity;  or  in  other  words,  no  one 
had  dispensed  with  external  heat.  References  are  then  discussed 
to  the  work  of  Davy,  Tessier,  Siemens,  Ball  and  Guest,  Faure  and 
Lane-Fox,  and  the  conclusion  reached  that  nothing  in  these  pub- 
lications anticipates  or  materially  restricts  the  Bradley  patent. 

Then  taking  up  the  Hall  patent,  the  opinion  states  that  the  judge 
of  the  circuit  court  was  in  error  when  he  decided  that  the  Hall  in- 
vention is  an  entirely  separate  invention,  for  Hall's  achievements 
should  be  considered  in  the  light  of  an  improvement  upon  Bradley's 
fundamental  discovery.     The  Hall  process  is  described  as  follows : 

It  uses  a  series  of  metal  pots,  the  sides  and  bottom  of  each 
■being  lined  with  carbon,  connected  in  series  with  a  direct-current 
generator,  each  pot  holding  about  450  pounds  of  molten  bath  ma- 
terial. The  bottom  carbon  lining  is  the  cathode  and  a  group  of 
•carbon  cj'linders.  three  inches  in  diameter,  suitably  suspended  on 
copper  stems  and  connected  with  the  positive  pole  of  the  dynamo  is 
the  anode.  Suitable  conductors  also  extend  from  the  metal  shell 
of  the  pot  to  the  negative  pole  of  the  dynamo.  The  bath  material 
consists  of  a  compound  of  fluoride  of  aluminum,  fluoride  of  sodium 
and  some  fluoride  of  calcium.     Alumina  is  added  when  the  bath  is 


III  a  nuiluii  condition  ami  it  i.s  a.sucrtcU  tli.ii  it  dissolves  Ireel)  upon 
being  Htirrcd  in  the  bath.  The  electric  current  is  sent  ihruiigli  the 
»oliitiun  by  raising  slightly  the  carbon  rods  and  the  alumina  is  de- 
composed, the  metal  going  to  the  negative  electrode  at  the  bottom 
of  the  pot.  The  oxygen  goes  to  the  anode  and  escapes  in  ihc  form 
of  carbonic  o.\idc  gas.  As  the  alumina  is  decomposed  the  bath  is 
clprgcd  with  fresh  quantities,  thus  making  the  process  continuous. 
No  external  fire  is  used.  When  a  new  pot  ii>  started  the  method 
usually  adopted  is  to  ladle  into  it  the  li(|uid  material  from  an  old  pot, 
but  sometimes  a  new  pot  is  started  from  cold  materials  in  which 
case  the  anodes  arc  short-circuited  for  several  hours  and  the  cur- 
rent brings  their  ends  and  the  adjacent  parts  of  the  lining  to  a  red 
heat ;  the  double  Ihioridc  is  piled  around  the  anodes  and  left  for 
several  hours  until  the  compound  is  melted  by  the  heat  conducted 
from  the  lining.  The  alumina  is  then  added  and  the  process  goes 
on  as  before. 

Continuing,  the  opinion  states  that  speaking  generally  most  of 
the  points  at  variance  relied  upon  can  be  traced  directly  to  the  im- 
provement introduced  by  Hall,  namely,  the  use  of  cryolite  as  a 
solvent  for  alumina.  Were  it  not  for  this  change  it  is  hardly  prob- 
able that  infringement  would  be  denied.  The  opinion  holds  that 
the  change  of  material  docs  not  create  a  new  process,  but  a  new  way 
of  working  an  old  process.  Hall  starts  by  fusing  cryolite  and  main- 
taining fusion  by  means  of  the  electric  current ;  so  does  Bradley, 
for  in  the  example  given  in  the  patent  cryolite  is  the  ore  mentioned. 
If  any  other  ore  were  added  to  it  the  Hall  processes  up  to  this  point 
would  he  identical.  But  Hall  found  that  alumina  is  just  as  much 
an  ore  of  aluminum  as  cryolite,  it  dissolves  readily  with  cryolite  as  a 
solvent  or  flux,  and  he  was  able  to  produce  a  more  efficient  and 
cheaper  electrolyte.  The  Bradley  process  is  not  confined  to  cryolite 
of  aluminum,  but  relates  to  all  ores  or  compounds  of  aluminum  and 
all  other  refractory  ores  of  a  like  type. 

Cryolite  is  mentioned  as  an  illustration  in  the  specification,  but  it 
might  as  well  have  mentioned  alumina  or  any  other  ore.  That  there 
is  nothing  in  the  patent  or  out  of  the  patent  requiring  the  limitation 
on  the  claims  to  cryolite  seemed  too  plain  for  debate.  The  process 
may  be  used  with  cryolite  alone  or  alumina  alone  or  with  both  to- 
gether whether  applied  synchronically  or  successively.  In  other 
words,  the  essential  features  of  the  process  are  appropriated.  The 
contention  that  the  Bradley  claims  are  limited  to  an  electric  cur- 
rent twice  as  strong  as  that  formerly  employed  when  external  heat 
was  used,  and  that  the  defendant  does  not  use  such  a  current,  is 
disposed  of  adversely,  being  untenable  for  the  reason  that  the 
defendant  does  regulate  the  current,  not,  it  is  true,  in  the  precise 
manner  described  in  the  patent,  but  in  a  manner  clearly  its  equiva- 
lent. Various  other  limitations  upon  the  Bradley  claims  are  dis- 
posed of  with  the  remark  that  they  are  of  the  same  general  nature 
and  proceed  upon  the  same  initial  fallacy. 

The  court  held  that  in  a  patent  like  Bradley's  the  claims  should 
lie  as  broad  as  the  invention  and  even  if  unnecessary  and  unreasonable 
limits  are  incorporated  in  the  claims,  the  court  should  interpret  them 
liberally  and  not  permit  the  defendant  to  escape  who  reaches  the 
same  results  by  analogous  means,  though  he  may  employ  additional 
elements  and  improved  mechanical  appliances. 

In  regard  to  the  contention  that  the  Bradley  process  is  not  oper- 
ative, the  court  says  that  having  found  that  the  defendant  is  using 
the  process  in  producing  an  annual  output  now  over  7,000,000  pounds, 
it  is  unnecessary  to  enter  into  an  extended  discussion  of  that  prob- 
lem. The  reasons  why  the  owners  of  the  patent  have  not  attempted 
to  operate  it  are  obvious,  being  due  to  the  protracted  litigation  over 
the  title,  the  suit  based  upon  the  Hall  patent,  the  present  suit  and 
the  impossibility  of  commercial  competition  with  the  defendant  with- 
out using  the  so-called  Hall  improvement  or  some  other  improve- 
ment equally  cheap  and  effective.  The  court  adds  that  the  crj'olite- 
alumina  electrolyte  cannot  be  so  used  so  long  as  the  decision  sustain- 
ing the  validity  of  the  Hall  patent  remains  undistured. 

In  a  circular  issued  previous  to  the  above  decision  by  the  owners 
of  the  Bradley  patent  to  stockholders,  it  is  stated  that  should  this 
patent  be  sustained  a  claim  will  be  made  for  royalties  on  50,000,000 
pounds  of  aluminum  that  has  been  manufactured  by  the  defendant. 
In  1901  the  latter  obtained  against  the  Cowles  Company  an  award 
of  $293,970  for  infringement  of  the  Hall  patent,  the  award  being  on 
the  basis  of  a  production  of  170,825  pounds  of  aluminum;  the  cir- 
cular states  that  the  rules  involved  in  arriving  at  this  figure  are  the 
same  rules  that  should  apply  in  fixing  the  amount  due  to  the  plaintiff 
on  the  quantity  of  aluminum  which  has  been  manufactured  by  the 
defendant. 
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Transmission  of  Hudson  River  Power. — II. 


THIS  extensive  network  of  transmission  lines  is  carried  on  chest- 
nut poles  that  vary  from  35  ft.  to  60  ft.  in  length,  the  35-ft. 
poles  being  the  standard.     All  poles  were  peeled,  knots  were 
cut  close,  and  the  following  were  the  required  dimensions : 


Circumference 

ngth  of  pole. 

Circumference  at 

top. 

6  inches  from  butt. 

Depth  in 

ground. 

35   f"-t 

24  inches 

42  inches 

5-5 

feet 

40   feet 

24  inches 

45  inches 

6 

feet 

45   feet 

24  inches 

48  inches 

6 

feet 

50  feet 

24  inches 

51   inches 

7 

feet 

55   feet 

24  inches 

54  inches 

60  feet 

22  inches 

57  inches 

8 

feet 

65   feet 

22  inches 

60  inches 

Poles  on  tangents  were  regularly  spaced  100  ft.  apart,  but  this 
spacing  was  reduced  to  50  ft.  near  tangent  points,  and  heavy  corners 
were  each  turned  with  two  or  more  poles.  All  poles  were  set 
straight,  but  on  curves  the  tops  of  poles  were  pulled  out  radially 
with  guy  wires  to  a  distance  of  6  to  12  in.  Each  pole  was  cut  with 
three  gains  ij^  in.  deep  and  spaced  3  ft.  between  centers. 

Standard  cross  arms  for  the  line  are  10  ft.  6  in.  long,  4  in.  thick 
and  6  in.  deep,  are  chamfered  J/j  in.  on  their  top  edges  and  given 
two  coats  of  metallic  paint.  Each  cross  arm  is  secured  to  the  pole 
by  a  single  through  bolt  15  to  18  in.  long  and  %  in.  in  diameter. 
This  bolt  has  a  thread  cut  over  4  in.  of  its  length,  is  used  with  its  nut 
next  to  the  cross  arm,  and  has  a  washer  3J4  in.  square  and  %  in. 
thick  under  both  head  and  nut.  All  bolts,  nuts  and  washers  are  gal- 
vanized. Each  cross  arm  is  braced  with  one  piece  of  galvanized 
angle  iron  made  from  2-in.  x  2-in.  x  J4-in-  stock,  5  ft.  long  and  bent 
into  bow  form,  so  that  its  center  is  i  ft.  below  its  ends  when  the 
brace  is  attached  to  the  cross  arm  and  pole.  This  brace  is  secured 
to  the  pole  by  one  5-in.  x  f^-in.  fetter  drive  screw.  Each  end  of  a 
brace  is  secured  to  the  under  side  of  its  cross  arm  by  a  single 
through  bolt  7  in.  x  §^  in.,  threaded  2  in.,  and  with  a  354-''''-  square 
washer  under  the  nut.  Cross  arms  face  in  opposite  directions  on 
the  two  poles  of  each  span,  save  that  for  spans  of  more  than  100  ft. 
in  length  the  cross  arms  are  on  the  sides  of  poles  opposite  to  the 
spans.  On  curves  and  corners  either  pole  braces  or  guy  cables  were 
used  to  support  each  pole.  The  pole  braces  were  not  less  than  22 
in.  in  circumference  at  their  tops.  Guy  cables  are  all  made  up  of 
seven-strand  No.   12  B.W.G.  galvanized  steel  wire  with  an  ultimate 
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IIG.    7. — SPECI.AL   POLE   CONSTRIJCTION. 

tensile  strength  of  at  least  80.000  pounds.  Side  guys  were  attached 
beneath  the  lower  cross  arm  on  poles  in  all  cases,  but  head  guys  were 
attached  above  the  lower  arm  in  some  instances.  Clamps,  thimbles, 
bolts  and  nuts  for  guy  cables  are  all  galvanized  and  of  malleable 
or  wrought  iron  or  steel.  Wooden  guy  anchors  are  6  ft.  long  and 
not  less  than  30  in.  in  circumference.  Guy  rods  are  8  ft.  x  -J^  in., 
provided  with  an  eye  at  one  end,  threaded  2  in.  at  the  other,  each 
fitted  with  two  nuts  and  one  washer,  and  all  are  of  wrought  iron 
or  mild  steel. 

Each  of  the  lo-ft.,  6-in.  arms  that  are  standard  on  this  work 
carry  four  insulator  pins  spaced  3  ft.  apart  on  centers.  All  pins  are 
iron  and  each  pin  is  secured  to  its  cross  arm  by  a  54-in.  bolt  or  stud 


of  wrought  iron  or  steel  that  passes  down  through  it  and  is  secured 
underneath  by  a  nut  and  washer.  Two  styles  of  pins  are  in  use,  one 
intended  for  straigiit  lines  and  the  other  for  curves  and  corners. 
The  pin  for  straight  work  is  made  up  of  a  malleable  iron  casting 
with  a  54-in-  wrought  iron  or  steel  stud  threaded  into  its  base.  This 
stud  passes  down  through  the  cross  arm  and  the  casting  stands 
above  the  arm  and  carries  the  insulator.  In  pins  intended  for  curves 
and  corners  a  bolt  passes  entirely  through  the  cast-iron  part  and 


I'IG.    8. — TOWER    FOR    TR.\NSMISSIOX    LINES. 

then  down  through  the  arm  with  a  nut  and  washer  underneath. 
For  this  strain  pin  the  length  of  the  ^-in.  through  bolt  is  i6'/2  in. 
over  all,  the  length  of  the  cast-iron  part  that  stands  above  the  cross 
arm  is  8^  in.,  and  tlie  flange  of  tlie  casting  that  bears  on  the  arm 

r  •     -^ 


FIU.   g. — CROSSING  D.    &    H.    TR.\CKS   AT  SARATOGA. 

is  3^  X  5  in.     The  top  of  this  casting  is  if^  in.  in  diameter  and  has 
J'4-in.  threads  for  the  insulator. 

All  insulators  used  on  these  pins  are  of  porcelain  with  brown 
glaze,  and  are  in  two  styles.  The  type  of  insulator  of  which  the 
greatest  number  have  been  used  is  cast  in  a  single  piece  with  double 
.petticoats.  The  Locke  insulator  that  has  more  recently  been 
adopted  is  cast  in  three  parts  and  then  cemented  together.  On 
these  insulators  the  required  puncturing  test  is  80,000  volts  during 
five  minutes  after  the  insulator  has  been  soaked  24  hours  in  water. 
Each  petticoat  is  tested  separately  with  40,000  volts.  Each  in- 
sulator was  secured  to  its  pin  by  liquid  Portland  cement  poured 
into    the    pin    hole    of  the    insulator    while    the    loose   pin    top    was 
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held  in  a  centrul  position.  On  the  built  up  insuluturs  three  petti- 
coats are  provided.  When  this  insulator  is  in  position  on  its  pin 
and  cross  arm,  its  lowest  petticoat  is  41,4  in.  above  the  top  of  the  arm. 
The  rie.\t  liiKher  pcttii-o;it  is  h-}i  in.  above  the  arm,  and  the  outside 
l>etticoal  has  its  lower  edge  y'/i  in.  from  the  arm.  In  diameter 
the  highest  or  outside  petticoat  measures  H'/i  in.,  the  middle  petticoat 
5Vj  in.,  and  the  lowest  petticoat  4  in.  When  standing  alone  on  its 
longest  petticoat  the  height  of  this  insulator  is  U-yi  in. 

Moth  styles  of  porcelain  insulators  used  permit  the  line  wires 
ii>  be  tied  to  either  their  tops  or  »ides,  but  in  the  construction  the 
lines  were  tied  to  their  sides.  Insulators  for  the  transmission  lines 
were  required  to  withstand  a  transverse  strain  of  3,000  pounds,  and 
thick  petticoats  were  specified  in  order  to  avoid  breaking  under  shot- 
gun practice.  For  the  telephone  wires  which  follow  all  the  trans- 
mission circuits  a  Locke  No.  7  porcelain  insulator  was  employed. 

.Ml  of  the  transmission  circuits  are  made  up  of  solid,  hard-drawn 
bare  copper  wire,  recpiircd  to  be  of  not  less  than  98.5  per  cent, 
conduclivity.  Tic  wires  for  all  sizes  of  the  transmission  conductors 
were  of  No.  4  B.  &  S.  G.  soft-drawn  bare  copper  wire,  and  each 
was  approximately  30  in.  in  length. 

Splices  in  the  main  conductors  were  made  wilh  trolley  sleeves  at 
least  12  in.  long,  and  heat  was  applied  only  at  the  center  of  eacli 
sleeve,  so  as  to  avoid  annealing  the  hard-drawn  copper  wire.  The 
soldered  joints  thus  made  with  sleeves  were  allowed  to  cool  slowly 
to  avoid  the  annealing  just  named.  Wires  were  strung  on  the  stand- 
ard loo-ft.  spans,  with  dellections  depending  on  the  tciiiperature, 
according  to  the  following  table : 

DrRfS    F.ilirciilieit    

Deflection    in    inches    
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In  each  three-phase  circuit  the  wires  were  transposed  '/i  of  a  turn 
for  each  section  of  130  poles,  so  that  each  conductor  passes  through 
a  complete  circle  every  7.5  miles,  there  being  52  poles  per  mile  of 
straight  line. 

The  three  four-pin  arms  per  pole  permit  the  erection  of  four  ihrec- 
phase  circuits  with  each  wire  36  in.  from  any  other.  Two  wires  of  a 
circuit  were  mounted  on  the  two  insulators  thai  occupy  that  half 
of  a  top  cross  arm  on  one  side  of  its  pole.  The  third  wire  of  this 
circuit  was  mounted  on  the  insulator  at  the  end  of  the  next  lower 
arm  and  directly  beneath  the  outer  of  the  two  wires  of  that  circuit 
on  the  top  arm.  This  arrangement  left  the  inner  insulator  on 
the  same  end  of  the  middle  arm  and  the  two  insulators  on  the  cor- 
responding end  of  the  third  or  lowest  cross  arm  for  another  three- 
wire  circuit.  On  the  other  side  of  each  pole  the  six  wires  of  two 
circuits  are  arranged  in  an  exactly  similar  way.  Telephone  lines 
over  the  transmission  system  are  of  No.  12  hard-drawn  copper  wire, 
5  ft.  below-  the  power  wires  and  transposed  every  three  poles. 

Special  constructions  were  necessary  at  several  points  on  the 
transmission  lines.  In  Saratoga,  where  the  circuits  cross  the  tracks 
of  the  Delaware  &  Hudson  Railway,  a  complete  network  of  guard 
wires  was  built  beneath  the  high-tension  circuits.  For  this  pur- 
pose special  cross  arms  were  mounted  on  two  poles  set  about  9  ft. 
apart  in  a  plane  at  right  angles  with  the  line.  The  top  cross  arm 
is  16  ft.,  the  middle  arm  10.5  ft.,  and  the  lowest  arm  14  ft.  long, 
there  being  three  to  each  pair  of  poles.  The  top  arm  carries  six  in- 
sulators, the  middle  arm  two  insulators,  and  the  lowest  arm  four 
insulators.  On  the  four  inside  insulators  of  the  top  arm  and  the 
two  insulators  of  the  middle  arm  the  two  three-phase  circuits  are 
strung.  On  the  end  insulators  of  the  top  cross  arm  and  on  the 
four  insulators  of  the  bottom  arm  heavy  galvanized  iron  wires  are 
strung,  and  at  short  intervals  along  these  iron  wires  between  the 
several  pairs  of  poles  other  iron  wires  are  secured  to  the  former 
transversely,  so  that  a  mesh  of  these  interw^oven  guard  wires  ex- 
tends entirely  over  the  railway  crossing  and  beneath  the  power 
circuits. 

Before  entering  the  Schenectady  switch  house  at  the  works  of  the 
General  Electric  Company,  the  transmission  lines  cross  the  tracks 
of  the  New  York  Central  Railway  and  the  Erie  Canal  overhead. 
This  crossing  is  made  with  wooden  towers  each  66.5  ft.  high  from 
base  to  the  upper  side  of  the  top  cross  arm,  and  set  10.5  ft.  in  the 
ground.  One  of  these  towers  measures  22  ft.  square  at  its  base 
and  its  two  pairs  of  65-ft.  posts  are  9  ft.  apart  on  centers  at  the 
top.  Two  arms,  each  of  6  x  lo-in.  stock,  carry  the  transmission 
lines,  the  top  arm  being  17  ft.  and  the  lower  arm  4  ft.  beneath,  23 
ft.  long.  Each  wire  of  the  transmission  circuits  on  these  arms  is 
supported  between  two  insulators  set  close  together.  Most  of  the 
timber  in  each  of  these  towers,  including  the  four  65-ft.  posts,  is 
Georgia  pine,  and  the  remainder  is  chestnut. 


The  iiiiibcni  of  the  luwer.i  arc  treated  with  carbolinium  avcnarius, 
and  .ill  the  iron  plates  and  bulti  on  the  underground  parts  arc  cov- 
ered witb  coal  tur.  No  guard  wires  for  protection  from  lightning 
are  used  on  any  of  the  above  transmission  lines,  and  liKhliiiiig  ar- 
lesler.i  are  coniirctcd  to  the  wires  only  at  the  gcneraiing  plants, 
sub-stations  and  switch  houses.  Before  entering  a  generating  or 
sub-station,  or  switch  house,  each  bare  copper  conductor  of  the 
transmission  circuits  ends,  and  is  connected  to  an  insulated  wire. 
Connection  between  each  bare  conductor  and  its  insulated  terminal 
is  made  with  one  of  the  trolley  sleeves  already  mentioned.  Each  of 
these  insulated  terminal  wires,  regardless  of  its  size,  is  covered  first 
with  a  layer  of  rubber  0/32  in.  thick,  then  with  9/32  in.  of  varnished 
cambric  wound  on,  ;iiid  finally  with  two  layers  of  weather-proof 
braid  outside  of  the  cambric. 

The  standard  voltage  of  transmission  on  lines  running  from  the 
power  iilant  at  Spier  Falls  is  30,000,  but  lower  voltages  may  be  had 
by  varying  the  connections  of  taps  on  the  transformers.  At  the 
General  lilectric  works  and  at  the  Watervliet  sub-station  energy  is 
ilelivered  from  Spier  Falls  at  a  pressure  of  about  26,500  volts. 
Transmission  lines  from  the  power  plant  at  Mechanicsville  are  sup- 
plied with  current  at  about  12,000  volts,  and  deliver  it  to  the  General 
i  lectric  works  and  the  Watervliet  sub-station  at  10,800  volts  ap- 
proximately, also  to  the  sub-stations  of  the  lighting  companies  in 
Troy  and  Albany,  and  of  the  United  Traction  Company  there  at  the 
same  pressure. 

At  e.icli  generating  plant,  sub-station  and  switch  house  where  the 
transmission  lines  enter  or  leave  a  weather  shield  is  provided.    Each 
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FIG.    10. — STRAIN    INSULATOR   PIN. 

of  these  w-eather  shields  is  built  up  of  boards  on  the  side  of  the 
building  where  the  high-tension  circuits  enter,  and  has  a  slanting 
roof  with  gutter  so  arranged  that  water  falling  on  the  roof  is  car- 
ried ofiF  at  the  sides  and  does  not  drip  down  onto  the  wires.  The 
outside,  vertical  wall  of  each  weather  shield  is  about  4  ft.  from  the 
brick  wall  of  the  building  through  which  the  wires  pass.  In  this 
outside,  vertical  wall  of  the  weather  shield  there  is  a  circular  hole 
10  in.  in  diameter  for  each  wire  that  is  to  pass  through  it.  These 
holes  are  spaced  from  20  to  21  in.  apart  on  centers,  and  the  entering 
lines  pass  as  nearly  as  possible  through  their  centers.  Between 
the  outside,  vertical  wall  of  each  weather  shield  and  the  brick  wall 
parallel  with  it  there  are  porcelain  insulators  to  which  the  bare 
transmission  lines  are  attached.  Close  to  the  point  of  this  attach- 
ment on  each  line  the  joint  between  the  bare  conductor  and  the 
rubber  and  paper-insulated  terminal  cable  already  mentioned  is  made. 
Opposite  each  hole  in  the  weather  shield  is  a  circular  hole  of  15  in. 
diameter  in  the  brick  wall  of  the  building.  Into  this  circular  open- 
ing in  the  brickwork  fits  a  wooden  ring  of  11  inside  and  15  in.  out- 
side diameter  and  2  in.  thick.  To  this  wooden  ring  is  secured  a 
disc  of  hard  fibre  15  in.  in  diameter,  ]^s  in.  thick,  and  with  a  center 
hole  just  large  enough  to  admit  a  porcelain  tube  of  two  in.  internal 
diameter.  Each  of  these  porcelain  tubes  is  24  in.  long,  and  one  of 
the  insulated  terminal  cables  already  mentioned  passes  through  it 
In  this  way  each  ware  of  the  transmission  lines  enters  the  generating 
and   sub-stations  and   switch  houses   so  that   rain  or   snow  cannot 
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follow,  as  each  opening  tluongh  a  brick  wall  is  entirely  closed.  Jusi 
inside  of  the  brick  wall  through  which  it  passes,  each  insulated 
terminal  cable,  is  secured  to  a  porcelain  insulator.  Each  outgoing 
line  at  a  generating  station  and  each  incoming  line  at  a  switch  house 
or  sub-station  is  connected  to  the  middle  terminal  of  a  single-pole, 
double-blade  lever  switch  near  the  circular  opening  through  which 
it  passes  in  the  brick  wall.  Switches  used  for  this  purpose  are  of 
a  uniform  type  throughout  the  system,  and  each  includes  three  large 
Locke  porcelain  insulators  on  which  are  mounted  cast-iron  caps 
that  carry  the  contact  parts.  The  middle  insulator  of  the  three 
carries  two  copper  switch  blades,  each  %  in.  k  2  in.  x  iSyi  in.,  that 
are  in  electrical  connection.  One  of  these  switch  blades  is  intended 
to  make  contact  with  the  terminals  on  one  of  the  other  two  in- 
sulators, and  the  other  blade  makes  contact  with  the  terminals  of 
the  remaining  insulator.  The  terminals  at  one  end  of  this  switch  are 
permanently  joined  to  a  group  of  lightning  arresters,  and  the  ter- 
minals at  the  other  end  connect  with  one  pole  of  an  oil  switch.  From 
the  foregoing  it  may  be  seen  that  the  wires  of  an  outgoing  line  at 
a  power  station,  or  of  an  incoming  line  at  a  switch  house  or  sub- 
station may  be  either  disconnected  from  the  lightning  arresters  and 
left  connected  to  the  oil  switches,  or  vice  versa.  On  the  30,000-volt 
lines  twelve  lightning  arresters  in  series  are  connected  to  one  ter- 
minal of  the  switch  just  mentioned,  and  each  lightning  arrester 
has  four  air-gaps  and  two  carbon  rods  in  series.  For  the  group  of 
twelve  arresters  this  gives  a  series  of  48  air-gaps  and  24  carbon 
rods.  The  air-gaps  are  between  short  brass  cylinders,  and  each  is 
approximately  1/16  in.  long.  Each  carbon  rod  is  said  to  have  a 
resistance  of  200  ohms.  Each  group  of  lightning  arresters  is  located 
in  a  brick  and  stone  compartment  appro.\imately  9.5  ft.  high,  2  ft. 
wide,  28  in.  deep  and  open  at. the  front,  but  these  dimensions  vary 
at  different  stations.  In  each  compartment  or  cell  the  arresters 
are  mounted  on  two  wooden  uprights  each  3  in.  x  3  in.  x  7  ft.  9  in., 
and  these  uprights  are  in  turn  supported  on  four  of  the  iron-capped 
insulators  already  named.  The  lever  switches  are  secured  to 
wooden  uprights  in  cells  similar  to  those  provided  for  the  lightning 
arresters. 

.\nother  important  purpose  to  which  the  single-pole,  double-blade 
lever  switches  are  put  is  that  of  transferring  any  incoming  to  any 
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outgoing  line  at  a  switch  house  or  sub-station,  when  this  is  desir- 
able, because  of  trouble  or  repairs.  To  provide  for  this  result  each 
wire  of  all  the  incoming  lines  is  brought  to  a  terminal  at  one  end 
of  a  switch,  and  each  wire  of  all  the  outgoing  lines  is  brought  to  a 
terminal  at  the  other  end  of  a  switch.  To  the  third  or  center  ter- 
m.inal  of  each  switch,  where  the  two  independent  blades  are  mounted, 
connection  is  made  from  one  side  of  a  single-pole,  single-throw  lever 
switch.  The  other  terminals  of  these  single-pole,  single-throw 
switches  may  be  connected  in  pairs,  as  desired,  by  cables.  When  both 
blades  of  the  single-pole,  double-throw  switches  are  closed  and  the 


single-pole,  single-throw  switch  connected  therewith  is  open,  the 
incoming  and  outgoing  lines  are  connected  in  their  regular  order. 
By  opening  one  blade  on  each  of  any  two  of  the  double-blade 
switches,  and  connecting  the  center  points  of  these  switches  through 
their  two  single-blade  switches,  the  incoming  and  outgoing  lines  of 
the  former  switches  may  be  joined. 

At   each   generating   station   or   sub-station   or  switch   house  the 
several   groups   of  lightning  arresters  are  connected   to  a  common 


FIG.    12. — ELEVATION   SHOWING  ARRANGEMENT  OF  APPARATUS  IN 
SCHENECTADY  SWITCH    HOUSE. 

ground  wire  and  plate.  The  standard  construction  for  this  ground 
connection  includes  a  bare  4/0  copper  wire  leading  from  the  lightning 
arresters  to  a  cast-iron  ground  plate  buried  outside  of  the  building. 
This  cast-iron  ground  plate  is  4  ft.  square,  }i  in.  thick  and  has 
a  boss  at  one  side  that  increases  the  thickness  to  2.5  in.  This  boss 
is  tapped  for  a  1.5-in.  brass  plug,  and  into  this  plug  the  4/0  wire 
from  the  lightning  arresters  is  soldered.  Beneath  the  cast-iron 
plate  a  layer  of  broken  coke  is  placed,  and  another  layer  of  coke 
goes  on  top  of  the  plate  before  the  hole  in  which  it  is  buried  is 
filled  with  earth. 

At  generating  stations,  switch  houses  and  sub-stations  throughout 
this  system  the  general  plan  is  to  give  the  greatest  facility  for  the 
connection  of  any  particular  generator  or  step-up  transformer  to 
any  transmission  line,  any  transmission  line  to  any  step-down  trans- 
former, and  any  distribution  line  to  the  bus-bars  supplied  w-ith  energy 
from  any  generator.  The  result  of  this  general  plan  may  be  traced, 
for  instance,  from  the  station  at  Spier  Falls  to  the  distribution  cir- 
cuits at  any  sub-station.  At  Spier  Falls  either  2,000-volt,  three- 
phase  generator  may  be  connected  by  knife  switches  either  to  the 
primary  coils  of  a  particular  group  of  transformers  that  raise  the 
voltage  to  30.000,  or  to  a  set  of  2.000-volt  bus-bars.  By  means 
of  these  bus-bars  the  particular  generator  in  question  may  be  oper- 
ated in  multiple  with  all  of  the  other  generators  in  the  station,  or 
may  be  connected  to  any  desired  group  of  transformers.  Each  group 
of  three  step-up  transformers  may  in  turn  be  connected  on  its 
primary  side  with  any  one  generator,  or  may  be  fed  from  the  2,000- 
volt  bus-bars. 

After  passing  through  a  triple-pole,  30,000-volt  oil  switch  the 
circuit  from  the  secondary  coils  of  each  group  of  transformers  goes 
to  double-blade  knife  switches  of  the  sort  before  mentioned,  and 
these  switches  suf^ce  to  connect  the  circuit  in  question  with  either 
of  two  sets  of  30,000-volt  bus-bars.  These  bus-bars  are  divided 
into  sections  by  other  knife  sw-itches,  so  that  the  section  of  each 
set  that  is  capable  of  being  directly  joined  with  a  particular  group 
of  transformers  may  be  isolated  from  the  other  sections  of  its 
set.  or  not.  as  desired.  Either  of  the  two  bus-bar  sections  just  men- 
tioned may  be  connected  with  either  of  two  30.000-volt  oil  switches. 
Each  of  these  oil  switches  is  connected  through  knife  switches  with 
a  three-phase  transmission  circuit.  The  net  result  of  all  these  ar- 
rangements is  that  any  transmission  circuit  may  be  supplied  with 
energy  either  from  all  the  generators  and  transformers  operating  in 
multiple,  or  from  any  particular  sets  of  generators  and  transformers. 
or  from  any  one  generator  and  any  one  group  of  three  transformers. 
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October  Mcftiiin  of  American   liiMituic  ol    l-.lccirical 

liiiKinccrs. 


riic  iigiilai  inoiillily  meeting  ol"  llic  .\nKriiaii  lii.>,iiiiiic  oi  I'Joc 
iricai  KiiKiiiicr!!  was  held  in  the  chapter  room  of  Carnegie  Hull 
Friday  evening,  Oelobcr  Jj,  at  which  i)aiHis  were  presented  by  Ur. 
Cary  T.  IhUcliinson  and  Mr.  A.  il.  Armstrong.  The  increasing 
difticulty  oi  «,cciiring  a  place  of  meeting  for  the  Institntc  was  indi- 
cated in  an  annonnccmcnt  by  Secretary  Tope,  who  said  that  the 
hall  of  the  Academy  of  Medicine,  in  which  the  Sei)tcmber  meeting 
was  held  could  not  be  rented  for  the  coming  season  owing  to  a 
by-law  of  the  Academy  restricting  the  use  of  the  iiall  to  medical 
societies.  The  use  of  the  hall  of  the  Chemist's  Club  is  being  con- 
sidered and  meetings  may  be  held  there  if  dates  can  be  made  to 
conform  to  the  schedule  of  the  club. 

Thirty- four  associate  members  were  elected  and  the  following 
members  were  transferred  from  associate  to  full  membership: 
VV.  H.  Cole,  Singapore,  Straits  Settlements ;  VV.  A.  Hall,  Lynn, 
Mass.;  W.  W.  Cole,  Elmira,  N.  Y.,  and  VV.  I.  Slichter,  Schenec- 
tady, N.  Y. 

The  paper  presented  by  Dr.  Hutchinson  is  entitled  "The  Condi- 
tions Governing  the  Rise  of  Temperature  in  Electric  Railway 
Motors  in  Service,"  and  supplements  a  paper  read  before  the  In- 
stitute by  Dr.  lluichinson,  January,  iyo2.  In  this  former  paper  a 
method  was  described  for  determining  the  motor  capacity  and 
energy  consumption  required  to  make  any  schedule  speed  for  a  run 
of  any  distance.  In  this  paper  it  was  roughly  assumed  that  an 
ordinary  railway  motor  would  stand  an  average  loss  of  3  per  cent. 
The  recent  paper  extends  the  method  to  include  the  predetermina- 
tion of  the  rise  of  temperature  of  a  motor  of  any  I^R  and  core  losses 
when  the  constants  of  the  motor  are  known  upon  which  the  rise 
of  temperature  depends.  In  the  first  paper  the  time  required  for 
each  of  the  three  periods  of  the  "type  run"  was  first  determined, 
this  resolving  itself  into  an  algebraical  problem,  the  solution  of 
which  involved  the  initial  acceleration,  the  costing  retardation, 
the  retardation  after  braking,  the  length  of  the  run  and  the 
average  speed  from  start  to  stop.  The  method  put  forth  reduced 
the  variables  from  three — the  average  speed  from  start  to  stop,  the 
length  of  run  and  the  time — to  two,  namely,  the  length  of  run  and 
acceleration.  The  previous  investigation,  as  well  as  the  present 
one,  assumed  a  straight,  level  track,  constant  train  friction  and 
constant  braking  force,  these  assumptions  being  necessary  to  any 
general  treatment  since  curvature  and  gradients  are  arbitrary.  The 
paper,  however,  develops  in  part  a  method  for  making  the  necessary 
allowance  for  curves,  grade  and  variable  train  friction  in  the  form 
of  corrections  to  the  values  fpund  for  the  corresponding  simple 
case.  The  paper  proceeds  to  develop  the  various  equations  and 
includes  a  number  of  charts  of  curves,  as  well  as  examples  worked 
out  for  specific  cases.  The  application  of  the  method  to  pre-deter- 
mination  of  the  rise  of  temperature  is  given  in  detail,  with  examples 
referring  to  particular  types  of  motors  from  very  complete  data  of 
tests  of  the  same. 

In  conclusion  Dr.  Hutchinson  states  that  the  method  as  de- 
veloped takes  account  of  all  the  factors  governing  the  rise  of  tem- 
perature of  motors  under  conditions  of  service.  While  certain 
assumptions  have  of  necessity  been  made,  as  for  instance  a  con- 
stant value  for  train  friction,  it  is  perfectly  feasible  to  recalculate 
the  curve  sheets  for  other  values  of  train  friction.  A  set  of  curve 
sheets,  including  as  many  ma.ximum  velocities  as  may  seem  desir- 
able, can  be  prepared  and  used  as  constant  curves  from  which  the 
rise  of  temperature  for  any  motor  can  be  determined  for  any  con- 
ditions of  service.  While  the  results  obtained  by  the  method  are 
of  necessity  an  approximation  because  of  the  number  of  assump- 
tions it  is  necessary  to  make  in  developing  the  method,  yet  the 
numerous  applications  of  the  curve  sheets  and  practical  examples 
have  shown  that  the  approximation  is  close  and  that  the  curves 
furnish  useful  means  of  determining  the  proportions  of  a  motor 
for  any  service.  The  paper,  which  includes  14  curve  sheets,  some 
of  which  are  of  large  size,  does  not  admit  of  abstract  in  detail. 
Upon  concluding  the  reading  of  his  paper,  Dr.  Hutchinson  said 
that  the  curve  sheets  included,  which  are  plotted  for  the  half  dozen 
motors  made  by  each  manufacturing  company.  .=;hould  serve  a  useful 
purpose  to  engineers. 

In  the  discussion  President  Arnold  said  that  some  engineers  have 
found  when  they  came  to  some  problems  connected  with  the  railway 
motor  that   some   of  the   conclusions   in   Dr.    Hutchinson's   original 


liapcr  were  nearer  correct  than  iluy  had  been  ihunghl  when  the 
paper  wuii  presented,  Mr.  A.  11.  ArnistrutiK  criticized  the  omission 
as  a  factor  of  the  inertia  of  rotative  purts.  This  may  not  amount 
to  nnich  on  sluivspecd  work,  kuch  an  thirty  nnles  an  hour,  but  m 
rapid  Iran.sit  problems  it  would  be  considerable,  reaching  perhaps 
a  lacinr  of  IJ  or  15  per  cent,  on  such  rapid  transit  problems  as  the 
New  York  elevated  road.  On  suburban  runb,  reaching  Oo  miles, 
the  acceleration  of  the  small  parts  of  the  total  energy  consumed 
may  not  reach  mure  than  ,)  or  5  per  cciU.,  due  to  the  fact  that  the 
ears  arc  operated  for  long  distances  at  constant  speed.  Mr.  Arm- 
strong h.-iving  criticized  the  employment  of  only  one  friction  rate, 
Dr.  Hutchinson  pointed  out  that  while  the  examples  in  his  paper 
only  considered  one  rale,  similar  curves  could  be  laid  out  for  as 
many  rates  as  desired;  and  that  a  criticism  as  to  the  motor  capacity 
arrived  at  in  the  paper  was  due  to  the  fact  that  this  capacity  was 
on  the  basis  of  a  run  of  7,tKX)  ft.,  while  the  figures  of  Mr.  Armstrong 
applied  to  a  run  of  one  mile.  In  his  remarks  Mr.  Armstrrjng  showed 
ili.it  some  of  the  deductions  of  Dr.  Hutchinson  agreed  very  ex- 
actly with  results  obtained  by  an  absolutely  difTereiit  method  of 
calculation. 

Following  the  discussion  of  Dr.  Hutchinson's  paper,  Mr.  .\.  H. 
.\rnistrong  read  a  paper  entitled  "A  Gr;iphic  Recording  .Ammeter," 
which  is  reprinted  in  full  elsewhere.  -At  the  conclusion  of  the 
paper  Mr.  Armstrong  added  that  the  instrument,  which  is  the  in- 
vention of  Mr.  Robinson,  of  the  Research  Department  of  the  Gen- 
eral I%lcctric  Company,  enables  accurate  determinations  to  be  made 
of  current  under  the  extreme  conditions  of  violent  fluctuations, 
jarring,  etc.,  occurring  in  motor  cars.  Previously  it  had  been  the 
universal  custom  to  have  a  number  of  observers  taking  readings 
at  various  intervals  of  time;  two  seconds  is  about  as  quick  a  time 
in  which  a  man  could  take  a  reading ;  one  observer  read  and  an- 
other took  down  the  results,  all  the  men  working  at  the  stroke  of 
the  gong;  the  whole  process  was  tedious  and  open  to  criticism  of 
being  more  or  less  inaccurate.  With  the  introduction  of  heavier 
railroad  work,  where  the  motors  aggregate  several  hundred  horse- 
power, where  temperatures  have  to  be  reliable  and  where  the  actual 
duty  of  a  motor  could  be  plotted  beforehand  with  a  great  degree  of 
accuracy,  the  need  of  an  instrument  was  felt  that  would  enable  pre- 
liminary tests  to  be  made  and  the  readings  recorded  with  a  con- 
siderable degree  of  accuracy.  This  instrument,  he  said,  was  brought 
out  by  the  General  Electric  Company  as  the  result  of  this  universal 
need,  not  so  much  to  put  it  commercially  on  the  market  or  for 
general  application,  as  to  enable  their  engineers  to  make  a  better 
study,  and  let  others  have  the  benefit  of  that  study,  of  the  subject 
of  railway  motors  in  operation. 


Lighting   in    Rochester,  N.  Y. 

City  Engineer  Fisher,  of  the  city  nf  Rochester.  X.  Y..  delivered 
an  interesting  address  on  "Rochester  Street  Lighting"  before  the 
annual  convention  of  the  American  Society  of  Municipal  Improve- 
ments, which  was  recently  held  at  Indianapolis,  Ind.  He  asserted  that 
Rochester  is  one  of  the  best  lighted  cities  in  this  country  and  says 
Main  Street  is  the  best  lighted  street  in  the  entire  world.  The  city  of 
Rochester  has  a  total  area  of  11,365  acres,  or  18.18  square  miles. 
In  this  area  are  about  320  miles  of  streets  and  alleys.  On  January 
I,  1903,  the  city  was  lighted  by  2,804  electric  arc  lamps  and  141  gas 
lamps.  Omitting  the  gas  lamps,  the  city  had  an  average  of  one 
electric  lamp  for  3.68  acres  and  an  average  of  8^4  lamps  per  mile 
for  the  entire  area.  A  portion  of  the  city  is  not  yet  built  up  and 
has  no  street  lights:  therefore,  the  average  number  of  lamps  per 
acre,  and  per  mile,  for  the  portion  lighted  is  somewhat  larger.  Going 
a  little  further  into  details,  it  should  be  stated  that  a  portion  of  the 
business  district  is  lighted  by  the  double  arc  light  system,  two  lamps 
on  one  pole. 

The  lamps,  he  said,  are  of  the  enclosed  type,  operated  in  par- 
allel on  a  1 1 5- volt  current.  The  larger  part  of  these  lamps  are 
operated  on  the  direct  current.  The  poles  are  of  iron  and  serve 
also  as  trolley  poles  for  the  electric  railway.  The  railway  poles 
are  generally  125  ft.  apart.  This  condition  was  a  controlling  factor 
in  locating  the  lamps. 

On  Main  Street,  in  Rochester,  the  two  principal  street  crossings 
have  four  double  arc  lamps,  one  on  each  corner.  At  the  other  street 
crossings  two  double  lamps  are  placed.  In  a  distance  of  6.400  ft. 
there  are  61  pairs,  of  122  lamps,  an  average  of  one  pair  of  lamps  per 
105  ft.  of  the  street.    The  lamps  are  of  1.200  cp. 
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An  Improved  Method  of  Testing  Large  Alternators 
Under  Full  Load  Conditions. 

By  B.  a.  Behrend. 

MOST  electrical  engineers  are  familiar  with  the  method  of  cir- 
culating power  originated  by  Dr.  John  Hopkinson  and  pub- 
lished  in  Philosophical  Transactions,  1886.     Dr.  Hopkinson 
circulated   power   between    a  direct-current  generator  and   a  motor 
which  were  electrically  and   mechanically  connected.     Dr.   Sumpner 
suggested  a  method  of  circulating  alternating-current  power  between 


ened  by  the  armature  current,  whereas  the  twelve  poles  of  the  gen- 
erator section  of  the  machine  will  be  weakened  by  the  same  current. 
This  leads  to  a  magnetic  unbalancing  of  the  machine,  as  the  motor 
fields  carry  more  resultant  flux  than  the  generator  fields.  In  Mor- 
dey's  machine  this  condition  may  not  have  caused  trouble,  as  it  does 
not  contain  iron  in  the  armature,  but  in  modern  generators  his 
method  cannot  be  used  on  account  of  the  magnetic  unbalancing  of 
the  machine.  Instead  of  dividing  the  armature  into  two  sections 
and  connecting  these  sections  in  opposition,  it  naturally  suggests 
itself,  especially  on  polyphase  machines  of  the  revolving  field  type, 
to  split  the  field  into  two  sections  and  to  connect  these  sections  in 
such  a  manner  that  the  e.m.f  s  induced  in  the  armature  are  in  oppo- 


-DIAGRAM    OF     MORDEY  S    COMBINATION     OF    FIELD    COILS 
CIRCULATING    POWER   TEST. 

two  lran>t\)rnKr.s  in  The  Electric  mil .  of  July,  1892.  Mr.  William  M. 
Mordey  first  suggested  the  circulation  of  power  for  testing  alternat- 
ing-current generators  of  the  synchronous  type  by  using  a  single 
machine  and  connecting  the  armature  coils  in  opposition  in  such  a 
manner  that  the  machine  was  operated  at  full  current  and  full 
magnetic  flux.  Mr.  Mordey's  paper,  which  is  extremely  suggestive, 
is  contained  in  the  Journal  of  the  Institution  of  Electrical  Engineers, 
Vol.  II,  1893,  London. 

Mr.  Mordey's  method  applied,  for  instance,  to  a  single-phase  gen- 
erator having  twenty  poles  on  each  side  of  his  single-exciting  coil 
would  be  carried  out  by  splitting  the  armature  into  two  sections  of 

R^    Kosultant  Field  for  equal  exciting  current 


FIG.    3. — VIEW    OF    ALTERNATOR. 

>ition.  The  writer  tried  many  years  ago  to  use  this  method,  but  he 
failed,  as  undoubtedly  others  did,  on  account  of  the  magnetic  un- 
balancing of  the  machine.  The  reason  of  this  unbalancing  being 
once  clearly  understood,  a  very  simple  method  suggested  itself, 
which  is  described  below. 


kz>^-{?>- 


Motor  Side       j  Generator  .Side 

FIG.    2. — DIAGRAM    SHOWING   EFFECTS   OF    ARMATURE   CURRENTS. 

eight  and  twelve  coils  respectively,  and  by  connecting  these  sections 
in  opposition,  so  that  only  four  coils  would  be  efTective  in  regard 
to  the  circulation  of  current  through  the  armature.  The  section  of 
the  armature  which  contains  eight  coils  acts  as  motor,  while  the 
section  containing  twelve  coils  acts  as  generator.  The  current  which 
circulates  through  the  armature  coils  is  almost  in  quadrature  with 
the  resultant  e.m.f.,  and  is,  therefore,  a  wattless  current.  Hence 
the  eight  poles  of  the  motor  section  of  the  machine  will  be  strength- 


FIG.   4. — DIAGRAM  OF  COMBINATION   OF   FIELD  COILS   FOR  CIRCULATING 

POWER   TEST. 

Let  US  assume  that  we  iiave  a  twelve-pole  alternating-current 
generator,  as  shown  in  Fig.  i.  The  fields  are  connected  in  such  a 
manner  that  four  field  coils  induce  an  e.m.f.  in  opposition  to  that 
induced  by  the  other  eight.  The  current  in  the  armature  strengthens 
the  magnetism  of  the  four  poles  as  these  act  as  the  poles  of  the 
motor,  and  the  same  armature  current  weakens  the  eight  poles 
which  act  as  a  generator.    This  is  shown  graphically  in  Fig.  2.     The 
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oidinatcs  ut  the  sinusoidal  line  A  represent  at  a  certain  moment  of 
time  the  induction  in  the  air-gap  as  produced  by  the  armature 
current.  'Die  poles  of  the  revolving  field  arc  represented  below  this 
curve  in  their  respective  phase  relations,  the  armature  current  being 
in  nuadratiirc  willi  llie  c.m.f.,  and  therefore  in  phase  with  the  field. 
One  can  easily  plot  the  curve  of  resultant  magnetism,  which  is 
represented  by  the  wavy  line,  R.  A  glance  at  this  line  shows  that 
the  induction  under  the  poles  of  the  motor  side  is  far  in  excess  of 
the  induction  under  the  poles  of  the  generator  side,  and  it  is,  there- 
fore, obvious  that  a  machiiic  connected  in  this  nianner  must  be 
subject  to  most  violent  vibrations.  As  a  matter  of  fact,  the  writer 
tried  this  manner  of  connection  on  a  3,000-kw  generator  having 
twenty-six  poles  and  operating  at  231  r.p.m.,  haviiiK  ten  poles  con- 
nected in  opposition  to  sixteen.  The  machine  of  which  a  picture 
is  shown  in  Fig.  3  threatened  t"  break  to  pieces  uiulcr  the  tremcndou-. 
strains  produced  by  the  imbalaiiccd  magnetism,  and  it  became  nec- 
essary to  stop  the  test. 

In  thinking  over  the  causes  of  this  phenomenon,  the  idea  occurred 
that  it  would  he  easy  to  overcome  this  ditVR-ulty  of  magnetic  balance 
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FIG.    5. — RE.^CTIOK    CURVES. 


by  using  different  exciting  currents  lor  the  motor  section  and  for  the 
generator  section  of  the  revolving  field,  so  that  the  resultant  field 
produced  by  the  interaction  of  the  impressed  and  induced  fields 
would  be  the  same  or  nearly  the  same  for  each  pair  of  poles.  The 
machine  was  connected  so  that  thirteen  poles  were  in  opposition  to 
the  other  thirteen  poles,  and  the  exciting  current  in  each  section 
could  be  regulated  by  a  rheostat  in  series  of  each  section.  Fig.  4 
shows  this  manner  of  connection,  the  common  point  of  the  fields 
being  connected  to  a  slide  ring.  Instead  of  connecting  this  point 
to  a  separate  slide  ring,  it  can  be  connected  to  the  iron  of  the  fields 
and  the  shaft,  or  even  the  base  of  the  machine  may  be  used  to  intro- 
duce the  current.  Now  let  the  reactions  for  this  case  be  plotted 
again.  In  Fig.  5  the  sinusoidal  curve,  A,  shows  the  distribution  of 
magnetism  as  produced  by  the  armature  current.  As  the  exciting 
current  on  the  generator  side  is  smaller  than  the  exciting  current 
on  the  motor  side,  neglecting  local  fields  in  the  armature,  the  re- 
sultant field  must  be  the  same  or  nearly  the  same  for  both  the  motor 
and  generator  sides,  thus  obviating  the  trouble  that  arises  from 
unbalancing. 

In  this  very  simple  manner,  power  was  circulated  in  the  machine 
represented  in  Fig.  3  amounting  to  4,500  kilovolt  amp.  Not  only 
can  a  satisfactory  heat  run  be  obtained  in  this  manner,  but  the 
inductive  regulation  of  an  alternator  may  also  be  determined  with 
an  accuracy  in  all  respects  equal  to  that  obtained  by  operating  two 
machines  together,  as  described  and  used  in  the  author's  experi- 
ments as  published  in  the  transactions  of  the  American  Institute  of 
Electrical  Engineers  for  June.  1903. 

This  brief  notice  may  suffice  to  call  attention  to  a  most  useful  and 
simple  method  of  testing  large  machines.  A  fuller  account  of  this 
method  in  its  application  to  the  determination  of  regulation  will 
be  given  later  in  connection  with  the  tests  carried  out  on  one  of  five 
Bullock  3.000-kw  alternators  built  and  shipped  from  Cincinnati  for 
the  Kern  Power  Company,  for  the  transmission  of  15,000  kilovolt 
amp.  from  the  Kern  River.  120  miles  from  Los  Angeles,  Gal.,  to  that 
eity. 


Below  is  an  abstract  of  that   part  of  the  fourth  progress  report 
of  the   N.   E.   L.    A.  Commiilcc   for  Investigating   the   Photometric 


FIG.     I. — HORIZONTAL    DISTKIULXION     OK    CANDLE-POWER    ABOUT    AN 
INCANDESCENT   MANTLE. 

Value  of  Arc  Lamps,  which  deals  with  tests  of  mantle  gas  burners 
and  of  the  naked  gas  flame. 

With  a  view  of  getting  representative  results  on  gas  mantles  of 
the  Welsbach  type,  a  variety  of  mantles  were  purchased  in  the  open 
market.  These  mantles  were  classified  according  to  their  retail  price, 
as  follows : 

Class  A,  retail  price,  thirty-five  to  sixty  cents ;  class  B,  retail  price, 
twenty  to  thirty  cents;  class  C,  retail  price,  below  twenty  cents. 

It  was  found  that  the  candle-power  of  a  gas  mantle  is  dependent 
in  a  marked  degree  upon  the  gas  pressure.  The  report  contains  data 
on  the  relations  of  these  two  magnitudes.  So  important  is  this 
relation  that  comparative  measurements  on  mantles  become  mean- 
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FIG.    2. — MEAX    DISTRIBUTION    OF    CAXDLE-POWER    ABOUT    AX    IXCAN- 
DESCENT    GAS    MANTLE. 

ingless  unless  conducted  under  conditions  of  constant  pressure. 
Fig.  I  shows  the  horizontal  distribution  of  candle-power  about  an 
ordinary  gas  mantle  mounted  in  a  burner  having  three  side  supports 
for  the  mantle.  It  is  clear  that  the  distribution  would  be  practically 
a  circle  were  it  not  for  the  screening  eflfects  of  these  supporting  rods. 
It  will  be  noted  that  there  are  three  depressions  in  the  curve  corre- 
sponding to  the  positions  of  the  rods.  The  minimum  horizontal 
candle-power  in  this  instance  is  about  57,  the  maximum  about  76. 
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The  position 
the  figure. 
In  Fig.  2  is 


of  the  supporting  rods  is  indicated  in  the  middle  of 
shown  the  mean  vertical  distribution  of  candle-power 


cu.  ft.  per  hour.*  The  values  of  gas  consumption  for  grades  B  and 
C  are,  respectively,  3.66,  3.99  cu.  ft.  per  hour.  The  mean  spherical 
candle-power  for  the  three  grades  is  tabulated  as  55. 8,  58.8,  62.2. 
This  means  a  gas  consumption  per  candle-power  of  .068,  .062  and 
.064  cu.  ft.  It  is  seen  that  the  more  expensive  mantles  give  the 
least  candle-power.  Whether  this  is  a  general  conclusion  or  not 
cannot  be  said  without  a  larger  number  of  tests  than  is  here  de- 
scribed. In  point  of  gas  used  per  mean  spherical  candle-power, 
Class  B  leads  Classes  C  and  A,  following  in  the  order  named.  The 
real  economy  of  one  grade  of  mantles  over  another  cannot  be  told 
without  a  life  test.  Time  was  not  available  for  such  a  test  in  con- 
nection with  this  work. 

Fig.  3  exhibits  the  illumination  on  a  plane  normal  to  the  ray  pro- 
duced by  the  mantle  burner,  placed  at  a  height  of  12  ft.  above  the 
street.  The  illumination  varies  from  the  maximum  of  .  187  candle- 
feet  at  a  distance  of  10  ft.,  to  .0105  candle-feet  at  a  distance  of  80  ft. 


15  20  25  30  40  50  00 

Fig.  3. — Normal  Illumination  Curves  from  Incandescent  Gas    Mantle. 
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at  points  beyond 

-MEAN    DISTRIBUTION    OF   CANDLE-POWER  FOR  VARIOUS    OPEN 
GAS   FLAMES. 

from  each  of  the  three  grades  of  mantles  tested.  This  winged-shape 
distribution  of  candle-power  in  a  vertical  plane  is  characteristic  of 
the  ordinary  gas  mantle.  The  maximum  candle-power  is  found  at 
about  15°  above  the  horizontal  because  from  this  point  of  view  the 
visible  area  on  incandescent  surface  is  probably  a  maximum.  On 
account  of  the  position  of  the  maximum  candle-power  in  these 
curves,  the  mean  hemispherical  candle-power  is  uniformly  larger 
above  than  below  the  horizontal.  The  mean  gas  consumption  for 
Class  A  mantles  working  under  a  pressure  of  2  in.  of  water  is  3.79 


so  ft.  from  the  lamp,  but  changes  in  a  marked 
degree  the  illumination  at  points  near  by.  The 
illumination  at  a  distance  80  ft.  from  the  lamp 
is  practically  .01  candle-feet  for  all  heights  of 
lamp  between  8  and  20  ft.  However,  as  the 
lamp  is  raised  between  these  limits,  the  mean 
normal  illumination  will  fall  from  .039  to  .029 
candle-feet. 

The  report  concludes  with  a  short  series  of 
tests  of  the  candle-power  and  gas  consumption 
of  the  ordinary  open  gas  flame.  An  assort- 
ment of  tips  was  secured  from  different  dealers 
conveniently  at  hand.  In  seeking  to  test  these 
it  was  soon  found  that  the  nominal  rating  of 
the  tip  had  scarcely  any  significance,  either  as 
regards  the  gas  consumption  or  candle-power. 

Table  IV  and  Fig.  4  summarize  the  tests  on 

the  open  gas  flame.     It  is  evident  from  these 

tests  that  the  candle-power  of  gas  as  found  in 

ordinary  commercial  service,  can  be  determined  only  by  means  of  a 

very  large  number  of  tests. 

Chemical  analyses  of  the  gas  used  in  this  work  show  a  very  con- 
siderable variation  in  the  composition  of  the  gas,  at  different  times. 
An  analysis  made  under  the  supervision  of  the  Department  of 
Chemistry  of  Purdue  University,  on  April  23,  1903,  concludes  with 
the  statement  that  "The  gas  is  supposed  to  be  a  mixture  of  coal  gas 
and  water  gas  (enriched),  but  evidently  contains  a  large  quantity 
of  natural  gas." 
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Norcs  on  ('criain  Thrcc-Wirc  Sysicms.' 


lt\    ClIAKLES  T.   MOSMAN. 

Till'.  i)icsciu  tendency  in  electrical  devrlopnicnls  is  tu\v;ird  the 
••erving  of  large  districts  from  large  central  stations.  Tliit 
tendency  naturally  leads  to  alternating-current  distribution  for 
light  and  power  where  under  other  conditions  direct  current  might 
be  useil.  The  new  work  of  to  day  is  thus  largely  alternating,  or 
alternating  converted  to  direct  current  for  final  distril)ution. 

Existing  direct-current  installations  arc  continually  expandnig, 
and  many  are  being  adapted  to  receive  power  from  large  allernaling- 
curreiit  stations.  It  is  necessary  to  consider  carefully  the  new  con- 
ditions to  be  met  and  the  various  methods  and  apparatus  with  which 
to  meet  them,  before  placing  orders.  New  plants  of  a  more  or  less 
isolated  character  may  be  best  served  by  direct  current,  although 
where  there  is  any  doubt  as  to  which  is  advisable,  it  is  well  to  give 
the  alternating  current  the  preference  on  account  of  the  ease  with 
which  such  a  system  is  extended.  A  discussion  of  direct-current 
systems  in  general  would  be  an  undertaking  of  large  dimensions, 
hence  attention  will  be  directed  to  but  one  or  two  points  which 
may  prove  iiuereslmg. 

The  direct-current  lighting  and  power  work  of  to-day  in  this 
country  is  principally  three-wire.  As  the  advantage  of  the  three- 
wire  system  lies  in  the  transmitting  voltage  being  twice  that  of  the 
receivers,  upon  the  advent  of  the  250-volt  incandescent  lamps  it  was 
natural  to  expect  an  extensive  adoption  of  a  500-voIt,  three-wire 
system,  this  system  having  the  added  advantage  of  enabling  dupli- 
cate generators  to  serve  light  and  power  and  railway.  The  500-volt. 
three-wire  system  is  particularly  applicable  to  manufacturing  plant-- 


The  5uu-vult  syKtcm  is  at  a  disadvantage  due  to  the  higher  cost 
of  arc  lamps,  meters,  fan  motors,  incandescent  lamps,  cut-outs, 
rosettes,  circuit-lircakcrs,  etc.,  the  prices  being  higher  in  approximate 
.morilaner  with  the  following  table: 

Arlitic  ■!    Iiiuhrr 

liuatiilrtccnt  lamp 
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CabinrI    paneli    

Circuit   brenkcrt    

Swilclici    

Switchci    
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I'uic    plug*    

Snap  ■witcliri  

f.nmp   aockcts 
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3  in 
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50 
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5 
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D.P 

500 
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volts. 

10 

J50 

volti. 

7 

»50 

volti. 

60 

J50 

volli. 

0 

ISO 

volts. 

0 

J50 

volti. 

Two  hundred  and  tifty-volt  incandescent  lamps  may  be  obtained 
of  3.8  and  3.4  watts  per  candle-power,  having  the  same  useful  life 
and  candle-power  area  as  the  3.1  watts  per  candle-power,  i2S-volt 
l.mip.  Arc  lamps  may  be  connected  two  in  series  with  the  disad- 
vantage of  comparatively  complicated  wiring  and  the  necessity  of 
burning  two  lamps  when  one  only  is  required ;  or  a  twin-carbon 
lamp  may  be  used  with  the  disadvantage  of  a  more  complicated 
mechanism  and  probable  high  maintenance  cost.  A  single-carbon, 
250-volt  lamp  gives  an  objectionably  purple  and  unsteady  arc.  This 
excess   of   purple   rays  necessitates   the  use  of  denser   globes   than 
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Trip  Coil. 


Figs,  i,  2.  3  and  4. — Diagrams  of  Various  Connections. 


using  electricity  principally  tor  power,  with  incidental  lighting,  and 
to  central  stations  serving  a  comparatively  scattered  load  within  a 
somewhat  limited  radius. 

A  comparison  of  250-volt  and  500-volt  underground  three-wire 
Systems  will  show  that  the  superiority  of  one  over  the  other  depends 
upon  the  density  of  the  load,  the  proportion  of  the  total  load  that 
is  in  incandescent  lamps,  the  size  of  the  motor  units  connected  to 
the  system,  the  cost  of  producing  additional  power  and  the  cost  per 
kilowatt  of  the  generating  equipment.  In  large  cities  served  by  a 
central  generating  station  with  many  sub-stations  containing  con- 
verters for  supplying  the  three-wire  network,  the  load  is  quite  dense, 
and  it  can  be  shown  that  in  many  cases  the  savings  in  copper  and 
number  of  sub-stations,  due  to  the  higher  voltage,  is  more  than  offset 
by  the  increased  power  required  by  the  high-voltage  lamps.  The 
lower  the  density  of  the  load,  the  lower  the  proportion  of  incan- 
descent load  to  the  total  load,  and  the  lower  the  cost  of  power  and 
generating  apparatus,  the  greater  becomes  the  advantage  of  the 
500-volt.  three-wire  system. 

*  A  paper  read  October  14  before  the  Ohio  Electric  Lisfht  Association. 


those  used  with  125-volt  lamps,  in  order  to  produce  the  same  quality 
of  light. 

A  decision  in  favor  of  a  500-volt,  three-wire  system  should  not 
be  made  without  first  giving  due  consideration  to  alternating  cur- 
rent. The  advantages  of  continuous  current  over  alternating  are 
mainly  the  following: 

First,  the  possibility  of  the  use  of  storage  batteries.  Second,  the 
possibility  of  operating  high-speed  passenger  elevators  direct  from 
the  lighting  distribution. 

The  efficiency  of  a  storage  battery  is  low  and  the  maintenance 
usually  high.  For  these  reasons  it  cannot  always  be  considered  an 
economical  investment.  Storage  batteries  may,  however,  be  con- 
sidered essential  for  the  proper  service  of  a  dense  business  district, 
on  account  of  their  value  in  supplying  sudden  demands  for  current 
due  to  summer  showers  or  a  break-down  or  burning  off  a  short- 
circuit  in  an  underground  system.  They  are  also  of  great  value  in 
maintaining  good  regulation. 

The  induction  motor,  with  collector  rings  and  variable  external 
resistance  will  give  good  results  on  all  but  the  higher  speed  elevators. 
A   district   in    which   a   soo-volt,   three-wire   system   is   particularly 
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applicable  uoulil  prubably  >uA  coiilam  any  higli-spi;cd  elevators; 
such  a  district  could  well  be  served  by  alternating  currents,  using 
possibly  a  separate  power  circuit.  A  city  of  100,000  inhabitants 
would  probably  have  a  dense  business  section  containing  high-speed 
elevators,  and  large  residence  districts  having  a  comparatively  light, 
scattered  load.  Such  a  city  may  be  served  by  a  three-phase  gen- 
erating system,  a  three-wire  network,  using  high-efficiency,  125-volt 
lamps  and  fed  by  single-phase  primary  feeders,  being  used  for  the 
business  district:  the  power  load  of  which  is  carried  by  a  500-volt, 
direct-current  power  circuit  fed  by  rotary  converters  or  motor-gen- 
erator sets.  Three-phase  feeders  should  be  run  through  the  resi- 
dence districts,  the  lighting  load  being  carried  on  one  phase  only, 
the  third  wire  being  run  into  such  districts  as  offer  light  power  load. 

The  large  cities  contain  extensive  districts  where  the  load  is  of 
such  density  that  the  250-volt,  three-wire  system  with  high-efficiency 
lamps  is  inost  suitable.  They  also  contain  large  suburban  districts 
which  may  be  best  served  by  alternating  current.  .A  combined  con- 
tinuous-current and  alternating-current  generating  system  with 
rotaries  or  motor-generators  to  connect  the  two  is  well  suited  to 
such  cities.  Chicago,  Boston.  Philadelphia,  Cleveland,  Toledo  and 
Cohmibiis  may  he  mentioned  as  cxainples  of  such  an  arrangement. 

There  arc  many  cities  which  might  be  well  served  by  an  alternat- 
ing-current system,  which  have  had  a  three-wire,  direct-current 
system  in  operation  before  the  advent  of  large  alternating  central 
stations,  and  the  systems  have  assumed  such  proportions  as  to  pre- 
clude all  consideration  of  alternating  currents  for  the  denser  sections. 
This  fact  may  explain  the  eventual  use  of  a  combined  alternating 
and  direct-current  generating  system  by  such  cities.  The  ease  with 
which  an  alternating  system  may  take  on  surrounding  towns  through 
step-up  transformers  should  not  be  lost  sight  of  and  constitutes  a 
great  r'dvantage. 

P'rom  the  above  it  appears  that  there  is  littie  justification  for  an 
extensive  use  of  the  500-volt,  three-wire  system  in  this  country. 

The  larger  three-wire  systems  are  almost  without  exception  served 
by  shunt-wound  generators.  An  increase  of  the  generating  capacity 
of  such  a  plant  is  easily  accomplished  by  adding  units  having  the 
voltage  of  the  outers.  The  smaller  plants  are  using  compound- 
wound  generators,  three-wire  generators  and  sometimes  balancer 
sets.  The  coinbination  of  compound-wound  generators  of  different 
voltages  on  a  three-wire  systein,  for  example,  125  and  250  volts. 
or  220  and  440  volts,  requires  special  attention  to  the  switching, 
equalizing  and  indicating  arrangements  in  order  to  secure  proper 
parallel  operation. 

Figs.  I  and  2  show  desirable  arrangements.  The  equalizer  switches, 
ammeter  shunts  and  circuit-breakers  are  placed  on  panels  near  the 
generators.  The  circuit-breakers  are  closed  and  tripped  electrically 
from  the  main  switchboard.  The  low-voltage  machines  have  their 
series  windings  on  the  side  opposite  to  that  connected  to  the  neutral 
wire.  i.  e..  half  of  them  are  equalized  on  the  positive  side  and  half 
on  the  negative  side.  The  high-voltage  machines  are  provided  with 
two  series  windings  in  order  to  admit  of  proper  equalizing  with  the 
low-voltage  machines.  In  the  case  of  machines  with  compensators 
and  collector  rings  for  derived  neutral,  i.  e.,  three-wire  generators, 
two  series  windings  are  necessary  in  order  to  secure  with  unbalanced 
loads  a  compounding  approximating  to  that  with  balanced  loads. 

It  is  desirable  on  lighting  systems  supplied  by  both  low-voltage 
machines  and  three-wire  machines,  to  provide  switches  in  the  con- 
nections between  the  neutrals  of  the  compensators  and  the  neutral 
bus-bar.  With  these  switches  open  it  is  possible  through  the  low- 
voltage  machines  to  raise  the  voltage  of  one  side  of  the  system  above 
that  of  the  <-ither  to  compensate  for  unequal  line  drop  due  to  un- 
balanced load. 

The  projjer  se<|uence  of  operation  of  switches  and  circuit-breakers 
when  connecting  a  machine  to  the  bus-bars  is  as  follows:  First, 
close  the  equalizing  switches.  Second,  go  to  the  main  switchboard 
and  close  the  main  switches.  Third,  having  obtained  the  proper 
voltage  relations,  close  the  circuit-breakers  by  means  of  the  con- 
trolling switches  on  the  main  switchboard.  The  inverse  sequence 
should  be  followed  when  disconnecting  a  machine  from  the  bus-bars. 

Three-w-ire  generators  when  operating  separately,  or  in  conjunc- 
tion with  others  of  the  same  class,  or  with  compound  machines  of 
the  same  voltage,  but  without  collector  rings  and  compensator, 
may  be  connected  as  shown  in  Fig.  i.  Low-voltage,  compound- 
wound  machines  connected  on  the  two-generator  method  should 
always  be  connected  as  shown  in  Fig.  2.  whether  or  not  other  gen- 
erators are  connected  across  the  outside  wires. 


The  advisability  of  the  indicated  arrangement  of  series  windings 
where  both  high  and  low-voltage  machines  are  installed,  has  been 
explained  above.  It  is  desirable  to  use  the  same  arrangement  wlfen 
installing  only  low-voltage  machines,  in  order  that  high-voltage 
machines  may  be  installed  later  without  extensive  changes  in  ex- 
isting panels.  With  the  series  fields  arranged  as  shown,  the  circuit- 
breakers  should  be  placed  as  in  the  diagram,  in  order  to  minimize 
the  chances  of  a  short-circuit  in  the  station  wiring  causing  a  machine 
to  operate  as  a  short-circuited  series  generator. 

A  great  saving  in  cost  of  cables  for  the  moderate  and  larger  size 
generators  results  from  the  placing  of  circuit-breakers  and  equalizing 
switches  near  the  generators,  and  for  the  sake  of  uniformity  this 
arrangement  may  well  be  adopted  for  the  smaller  generators  also. 

A  balancer  set  is  sometimes  depended  upon  to  provide  a  neutral 
for  a  system  having  only  high-voltage  generators.  The  simplest  way 
to  start  such  a  set  is  to  connect  the  two  armatures  in  series  through 
a  starting  rheostat  across  the  main  buses.  It  is  necessary  when 
starting  to  disconnect  the  common  connection  of  the  fields  from 
the  common  connection  of  the  armatures.  Otherwise,  when  starting 
up,  the  field  of  the  machine  having  its  armature  connected  to  the  start- 
ing rheostat  will  receive  the  full  potential  of  the  system,  due  to  the 
other  machine  having  its  field  short-circuited  by  its  armature.  If 
another  balancer  set  or  other  means  of  obtaining  a  neutral  is  in  use, 
it  is  essential  that  the  common  connection  of  the  armatures  be  dis- 
connected from  the  neutral  bus  when  starting;  otherwise,  one  side 
of  the  system  will  be  short-circuited  by  one  of  the  machines. 

It  is  advisable  that  the  shunt  fields  shall  in  normal  operation  be 
connected  between  the  neutral  bus  and  the  main  buses,  in  order  to 
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FIG.  5.- 


-DIAGRAM  OF  RHEOSTAT 
CONNECTIONS. 


To  Generators 


FIG.  6. — DIAGRAMS  OF  CONNECTIONS 
OF  BAL.VXCER  SETS. 


secure  independent  control  of  the  voltages  of  both  sides  of  the 
system.  This  may  be  obtained  by  means  of  one  rheostat  common 
to  the  two  fields  and  in  series  therewith,  having  the  switch  blade 
of  the  rheostat  connected  to  the  neutral  bus.  (See  Fig.  5.)  This 
type  of  rheostat  is  objectionable  due  to  the  extreme  difficulty  in  pre- 
determining its  design.  Two  independent  rheostats  should  be  used 
and  may  be  the  standard  for  the  machines  composing  the  balancer  set. 

A  system  depending  upon  a  balancer  set  for  its  neutral  must  be 
protected  against  the  consequence  of  a  short-circuit  on  one  side  of 
the  system,  causing  the  full  potential  of  the  main  buses  to  be  im- 
pressed upon  the  other  side  of  the  systerri,  with  destructive  results 
to  the  lamps  and  other  devices  connected  thereto.  This  may  result 
from  the  automatic  disconnection  of  the  balancer  set  due  to  short- 
circuit,  or,  if  the  set  is  not  provided  with  automatic  circuit-opening 
devices,  from  the  flashing  over  of  the  commutator  of  the  machine 
on  the  short-circuited  side.  Protection  may  be  afforded  by  a  dififer- 
entially-wound  relay  with  coils  connected  across  the  two  sides  of 
the  system  and  contacts  normally  closed.  These  contacts  close  a 
circuit  through  shunt  trip  coils  on  the  circuit-breakers  of  the  main 
generators.  This  relay  will  operate  and  trip  the  circuit-breakers 
in  the  event  of  an  abnormal  rise  of  potential  on  either  side  of  the 
system.  A  system  having  the  generators  protected  by  fuses  should 
include  an  electrically-tripped  switch  so  placed  in  the  main  buses 
as  to  separate  the  balancer  set  and  distributing  system  from  the 
generators.  The  differential  relay  should  be  connected  to  trip  this 
switch  in  event  of  a  short-circuit  or  abnormal  rise  of  potential  on 
either  side  of  the  system. 

The  series  field  of  balancer  sets  may  be  placed  on  the  positive 
sides  of  both  machines  and  equalized  with  other  balancer  sets  in  the 
usual  manner.  Fig.  3  indicates  the  proper  connections  of  a  com- 
pound-wound balancer  set  and  compound-wound  generators,  both 
being  protected  by  circuit-breakers.     Fig.  4  indicates  the  proper  con- 
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nections  of  similar  machines  protected  by  fuses  and  with  an  elec- 
trically-tri|i|>cd  switch  in  the  main  buses. 

'The  fields  of  sliuiit-wound  balancer  sets  sliuuld  be  connected  as 
shown  in  Fig.  6.  It  is  to  be  noted  that  each  machine  has  its  field 
connected  across  one  side  of  tlic  >ystcni  and  its  armature  to  the 
other.  This  tends  to  maintain  balanced  potentials  on  the  two  sides 
of  the  system  with  unbalanced  loads. 

In  the  discussion  of  Mr.  Mosman's  paper,  Mr.  Hcchu-i  ^tall•(l  thai 
in  Toledo  tlu-y  used  a  three-wire,  direct-current  system  for  down 
town  liKhtiiiR  business  district,  and  single-phase  allcrnating-curreiii 
in  the  residence  portion.  The  station  is  enuipped  with  three-phase, 
four-wire  and  single-phase  generators.  The  feeder  system  is  ar- 
ranged with  main  feeders  and  sub-feeders  on  the  primary  mains, 
so  as  to  Kive  as  nearly  e(|iial  distribution  over  the  whole  territory 
a"!  possible.  The  three-wire,  direct-current  system  is  entirely  un- 
derground and  consists  of  an  interconnected  network,  the  mains 
being  fed  at  diflfcrent  points  from  the  station  by  three-wire  feeders. 
A  rotary  converter  is  used  as  a  tie-in  between  the  two  systems,  and 
converts  alternating  to  direct  current,  or  vice  versa,  making  a  very 
flexible  system  and  requiring  somewhat  less  machinery  for  peak 
load.  The  direct-current  peak  load  comes  at  5.30  P.  M.  in  winter 
time,  and  the  alternatinR-ciirrent  peak  at  about  8.00  P.  M. ;  this  in 
a  measure  docs  away  with  duplicate  machinery.  Mr.  White,  of 
Columbus,  stated  that  his  company  contemplates  putting  in  a  four- 
wire,  three-phase  system.  Mr.  Rechtel  suggested  that  the  matter 
of  whether  wiring  .already  installed  would  take  care  of  the  new 
conditions  was  one  that  ought  to  be  taken  into  consideration  in 
contemplating  a  radical  change  in  system. 


ranged  vertically  over  the  entire  surface  of  tin-  im 
and  are.  therefore,  about  0  m.  apart. 

Tlir  ciidi  of  this  lube,   whirl)  lia>  a   lotal   IciikiIi 
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Vacuum  Tube  Lighting  in  Photography. 


FIG.  I. 


The  Moore  vacuum  tube  light- 
ing system  is  intended  for  gen- 
eral illumination,  but  we  note 
an  important  adaptation  of  the 
light,  for  photographic  purposes. 
The  illustrations  are  of  apparatus 
recently  designed  by  Mr.  D.  Mc- 
Farlan  Moore  and  now  used  by 
Marceau,  the  well-known  New 
York  photographer,  with  great 
satisfaction,  over  500  photographs 
of  remarkable  quality  having  been 
laken  already.  Since  the  intensity 
of  this  light  is  absolutely  constant 
and  the  color  values  of  objects  ap- 
pearing under  it  are  identical  with 
those  of  daylight,  the  results  at- 
tained are  actually  superior  to 
those  obtained  by  natural  light, 
uch  apparatus  solves  the  cloudy 
or  rainy  day  problem  for  photog- 
raphers, since  they  can  be  inde- 
pendent of  the  sun,  avoid  the  nec- 
essity of  leaky  skylights  and  top  floors,  and  take  the  finest  of  por- 
traits— on  the  ground  floor — with  absolute  certainty  of  results,  with- 
out guessing  at  the  length  of  exposures  due  to  weather  conditions. 
In  winter  time  few  sittings  are  now^  taken  after  3  P.  M.,  but  with  an 
"Artificial  Daylight  Window"  the  "photographer's  day"  can  now  be 
all  night  if  necessary.  Artistic  posing  is  also  greatly  aided  by  the 
almost  perfect  color  values,  which  reduce  the  amount  of  retouching 
to  a  minimum. 

The  portrait  of  Mr.  Moore  herewith  reproduced,  as  an  example. 
Fig.  I,  was  taken  by  this  light,  and  the  softness  and  texture  speak 
for  themselves. 

It  will  be  noticed  from  the  illustration,  Figs.  2  and  3,  that  the 
apparatus  consists  of  a  large  flat  window-like  box.  It  is  5  ft.  6  in. 
long  by  4  ft.  6  in.  wide,  pivoted  at  the  center  of  its  two  sides  be- 
tween two  uprights  extending  from  a  box-like  base  mounted  on 
casters,  so  that  as  a  whole  it  actually  constitutes  a  movable  "sky- 
light," which  is  a  great  advantage  in  getting  the  light  exactly 
focussed  on  the  subject.  Since  the  window  proper  is  pivoted  it  is 
possible  to  get  as  much  or  as  little  "top  light"  as  desired.  The 
light  all  emanates  from  one  vacuum  tube,  which  is  bent  back  and 
forth  upon  itself  eight  times,  these  eight  principal  lengths  being  ar- 


-A  THREE  SECONDS 
EXPOSURE. 


FIG.  2. — REAR  VIEW  OF  APPARATUS. 


IIG.   3. — FRONT  VIEW  OF       .MUV.ABLE   SKVLH.IIi. 

back  through  the  face  of  the  window,  which  is  painted  a  dull  white, 
and  connect  with  the  terminals  placed  in  the  back  of  the  window. 
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which  are  in  immediate  connection  v\ith  a  trans£orni(.T  led  from  any 
alternating  source.  Since  the  tube  has  a  life  of  at  least  1,000  hours, 
it  is  kept  lighted  constantly  when  pictures  are  to  be  made,  in  strik- 
ing contrast  to  the  objectionable  flashlight  powders  heretofore  used. 
When  the  tube  is  operating  at  about  5  cp  per  foot  (about  200  cp 
total)  the  photographer  can  take  pictures  with  an  exposure  iden- 
tically the  same  as  he  would  use  under  good  daylight  conditions, 
and  the  power  required  is  about  one-fifth  as  much,  it  is  said,  as 
would  be  necessary  to  obtain  comparable  results  though  greatly 
inferior,  by  means  of  arc  lamps.  Mr.  Moore  has  also  designed  a 
somewhat  similar  apparatus,  but  with  the  light  still  more  intense, 
for  photographic  printing.  Another  utilization  of  this  frame,  for 
which  an  immediate  demand  has  sprung  up,  is  the  lighting  of  rear 
windows  in  deep  buildings  or  store  counters  remote  from  outside 
light. 


A  Graphic  Recording  Ammeter.* 


By  ;\.  II.  Armstrong. 

WHILE  the  construction  of  the  graphic  recording  ammeter  is 
equally  applicable  to  voltmeter  and  wattmeter,  the  follow- 
ing description  is  limited  to  the  ammeter,  since  it  embodies 
all  the  features  contained  in  the  other  instruments. 

With  the  advance  of  our  understanding  of  rapid  acceleration  prob- 
lems the  need  was  felt  for  an  instrument  capable  of  registering 
accurately  the  violently  fluctuating  current  readings.  The  instru- 
ment must,  furthermore,  be  able  to  operate  on  cars  moving  at  high 
rates  of  speed  over  more  or  less  imperfect  tracks,  subjecting  it  to 
vibrations  and  shocks ;  this  had  all  to  be  carefully  considered  in 
the  design.  The  sudden  changes  in  the  quantities  measured  require 
that  the  instrument  should  have  a  short,  quick  period  and  give  per- 
fect damping ;  the  swaying  of  the  car  and  the  rapid  acceleration  and 
retardation,  make  it  necessary  that  the  instrument  be  thoroughly 
balanced.  In  order  to  get  a  permanent  record,  ink  was  chosen,  as 
even  with  the  high  torque  employed  a  metal  stylus  or  graphite 
pencil  point  could  not  be  used  with  perfect  freedom  from  sticking. 

Several  minor  points  contributing  to  the  satisfactory  operation  of 
the  instrument  will  be  mentioned  during  a  brief  detailed  description 
of  the  actual  means  employed  to  meet  the  conditions  outlined. 

To  secure  the  required  torque  a  dynamometer  construction  is  em- 
ployed, in  which  the  current  to  be  measured  is  carried  by  the  fixed 
element,  and  the  moving  element  carries  a  constant  current  supplied, 
preferably,  by  a  small  storage  battery. 

The  moving  coil  is  a  small  rectangle  made  up  of  several  turns 
of  wire,  surrounding  an  iron  core  of  cylindrical  shape,  carrying 
about  one   ampere.     This   coil   and  core   are   enclosed   in   the  fixed 


motion  is  so  limited  that  any  excessive  vibration  cannot  damage 
the  instrument.  Current  is  led  into  and  out  of  the  moving  coil  by 
two  spiral  conductors  of  negligible  elasticity  in  comparison  with 
ilie  control  spring.  The  control  spring  is  adjustable  by  changing 
its  length. 
The   ampere-turns   in   the   fixed   coil    of   the   ammeter   are   about 


KIG.  3. — CURRENT  CURVE,   MULTIPLE  C.N'IT  CONTROL   WITH   AUTOMATIC 
ACCELERATING    DEVICE. 

2,400,  the  ampere-turns  in  the  moving  coil  about  80,  and  by  this 
combination  a  torque  at  the  end  of  the  scale  of  about  200  gram 
cm.   is  secured.     This  is   from  80  to  200  times  the  torque  usually 


FIG.     4. — CURRENT     CURVE,     FOUR-MOTOR     CAR     CLIMBING     A      HE.WY 

GRADE    WITH     MOTORS    IN    SERIES. 

employed  in  measuring  instruments  in  which  the  indications  of  a 
pointer  on  a  scale  are  observed,  and  from  3  to  15  times  that  em- 
ployed in  the  usual  integrating  or  curve-drawing  instruments.     With 
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FIG.     5. — VOLTAGE     CURVE,     SCHENECTADY- ALBANY     CAR. 

this  high  tor(|ue  the  friction  due  to  the  pen  moving  over  the  paper 
is  practically  negligible. 

The  pen    used   consists   of  a   capillary  tube  supplied  by  a   siphon 


Figs,  i  and  2. — Recording  Ammeter. 


coils.  The  moving  coil  is  suspended  by  a  control  spring  and  held 
in  position  by  this  spring  at  the  top  and  by  a  small  steel  shaft  at 
the  bottom.  The  bottom  bearing  is  so  made  that  when  in  use  the 
moving  system  hangs  freely  from  the  control  spring,  but  its  vertical 

*  A    p-iper    presented    at    the    Octolier    meeting   of    the    American    Institute    of 
Electrical   Engineers. 


tilled  from  an  ink  reservoir  carried  some  distance  from  the  recording 
point  toward  the  axis  of  the  instrument.  By  this  means  a  fine  line 
is  drawn,  a  continual  supply  of  ink  is  secured  and  no  blotting  takes 
place  when  the  pen  and  paper  are  at  rest.  This  construction  also 
decreases  the  inertia  of  the  moving  system.  It  is  necessary  to  adjust 
the  contact  of  the  pen  with  the  recording  surface,  as  the  conditions 
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under    wliicli   the  instrument   ib   to   be   UHcd   rniuirc  ii  conxidcrabti* 
ililTcrrnce  in  tlie  pressure  of  the  pen  on  the  puper. 

\(  tlic  instrument  is  used  in  a  slationury  pusition,  the  pen  is  almost 
on  the  point  of  leaving  liie  paper;  if  higli  speed  tests  arc  beiiiK 
made,  the  entire  weight  of  the  pointer  can  he  allowed  to  rest  on  the 
paper.  This  adjustment  is  accomplished  hy  means  of  a  joint  in  the 
pointer  and  n  small  adjustable  spring  capable  of  supporting,  if 
necessary,  the  entire  weight  of  the  niovahle  part  of  the  pointer. 
The  paper  used  is  about  ^j  in.  wide  and  in  rolls  (15  ft.  long,  inid 
it  is  usually  run  at  a  uniform  rate  of  6  in.  per  minute.  The  paper 
is  driven  by  a  spring  motor  similar  to  those  used  for  driving  phono- 
graphs and  can  be  adjusted  to  maintain  a  uniform  speed  of  from 
about  ^  to  8  in.  of  paper  per  minute.  The  paper  is  punched  and  ruled 
by  a  special  niachiue,  and  is  passed  thronnh  llie  instrument  by  means 
of  a  toothed  wheel  driven  by  the  motor.  With  the  machine  which 
has  been  designed  any  desired  ruling  can  be  provided,  and  special 
paper,  if  necessary,  can  be  m:ide  for  each  instrument:  but  it  has 
been  foiuul  that  instruments  of  a  pivcii  capacity  arc  ncnrly  ciiough 
alike  lo  allow  p.iper  of  iiiiil'uriii  sp.icint;  lo  be  used. 


FIG.    6. CL'KRKNT    CURVE,    OTIS    ELKV.VTOR     MOTOR. 

In  testing  With  these  instruments,  it  is  usual  to  employ  at  least 
two,  an  ammeter  and  a  voltmeter ;  and  in  order  that  the  time  can 
be  accurately  marked  on  the  paper  a  time  marker  clock  is  employed. 
This  operates  a  small  pen  on  the  record  strip  similar  to  the  one  used 
for  the  ampere  or  volt  record,  this  contact  being  actuated  by  a  small 
electromagnet  which  in  turn  is  energized  through  a  relay  from  a 
contact-making  device  driven  by  the  clock  and  usually  making  the 
circuit  every  five  seconds. 

It  is  thus  possible  to  obtain  simultaneous  readings  by  the  instru- 


FIG. 


rURRENT     CURVE,     COMPOUND-WOVND     GENERATOR. 


ments  placed  upon  different  cars  in  a  train,  a  valuable  feature 
where  the  diflfercnt  cars  are  each  equipped  with  their  own  motive 
power.  The  marking  device  also  serves  the  purpose  of  calibrating 
the  speed  at  which  the  paper  is  moving,  so  that  it  is  not  necessary 
to  spend  considerable  time  in  calibrating  speed  of  paper  by  watch, 
which  it  would  be  necessary  to  do  every  few  minutes  w'ithout  this 
device. 

With  the  introduction  of  a  recording  ammeter  of  great  accuracy 
it  is  possible  to  obtain  current  readings  and  from  them  compute 
motor  copper  losses,  with  every  assurance  of  obtaining  consistent 
results.  The  recording  instrument  replaces  the  labors  of  the  several 
men  required  by  the  old  method  of  two-second  readings,  and  gives 
results  of  greater  accuracy.  It  therefore  becomes  a  comparatively 
simple  matter  to  run  an  all-day  test  upon  a  railway  motor,  taking 
a  sufficient  number  of  readings  to  obtain  a  fair  average  and  thus 
determine  its  copper  losses  quickly  and  accuratelj'.  As  both  voltage 
and  ampere  input  are  accurately  recorded  it  is  also  possible  to 
compute  from  stand  tests,  the  core  losses  of  the  motors,  and  in 
this  manner  obtain  the  total  energy  lost  in  heating  the  motor  for 
a  given  class  of  service.  The  introduction  of  these  instruments  has 
made  it  comparatively  easy  to  obtain  the  thermal  capacity  of  the 
motor,  and  this,  too,  with  the  degree  of  accuracy  that  insures  con- 
sistent results  in  comparing  motors  of  different  sizes  and  different 
designs. 


UKNKKAl.  DATA. 
Length,  ,\-- 
Width,  I.e. 
Height,   II^<(". 

Approximate  weight,  loo  pounds. 
Toniiie  of  .'immelcr,  Jtu  gm.-cin.     (  Full  scale  J4".) 
Tor(|ue  of  voltmeter,  200  gin. -cm. 
Period,   ..l.T  seconds  for  complete  cycle. 
.^lnpere-tn^ns  in  fixed  coil  of  ammclcr,  2,400. 
.Ampere-turns  in  fixed  coil  of  voltmeter,  <J50. 
Aiii|)erc-lurns  ni  moving  coil  of  ammeter,  80. 
.Ampere-turns  in  moving  coil  of  voltmeter,  i8y. 
VV.itts  consumed  in  moving  coil  of  ammeter,  i. 
W.ills  consumed  in  moving  coil  of  \oltiiieter,  .v.V 
W.ills  consinncd  in  fixed  coil  of  ammeter,   130. 
Walts  consumed  in  fi.sed  coil  of  voltmeter,  3.v 


New  Telephone  Patents. 


MICROBE  CATCHER. 

After  several  weeks'  quiescence  the  antiseptic  transmitter  attach- 
ment has  again  broken  out,  this  lime  in  a  patent  issued  to  S.  J. 
Ballard,  of  Los  Angeles,  Cal.  This  device  is  of  the  sheet  of  paper 
type,  novel  in  that  the  stock  of  paper  is  a  roll  carried  above  the 
mouthpiece.  From  the  roll  the  paper  strip  passes  over  the  mouth- 
piece, beneath  a  spring  pressure  ring,  and  thence  over  a  small  sur- 
face plate  to  a  roller  clamp  and  tearing  edge.  The  presence  of  the 
surface  plate  beneath  the  paper  permits  of  memoranda  being  jotted 
down  on  the  paper  strip,  if  one  stands  far  enough  away  from  the 
mouthpiece.  Hut  to  use  the  transmitter  properly  and  to  use  the 
plate  at  the  same  lime,  one  would  certainly  find  it  necessary  to 
wobble  back  and  forth  in  a  manner  to  rival  the  "balancing  man" 
triys  of  some  years  ago. 

COM. MUX    B.\TTERY    TRUNK    LINES. 

While  probably  all  telephone  men  know  the  meaning  of  the  term 
"trunk  line,"  only  those  having  had  experience  with  large  exchange 
districts  embodying  several  good-sized  central  offices  can  appreciate 
what  a  potent  factor  is  trunking,  in  determining  the  quality  of 
service.  In  such  large  systems,  trunk  lines  are  usually  of  two  sorts : 
First,  those  over  which  traffic  is  sent,  irrespective  of  from  which 
end  it  approaches  the  trunk  line ;  and  second,  those  trunks  which  are 
used  for  traffic  approaching  from  one  direction  only.  This  latter 
class  is  by  far  the  more  important,  for  a  number  of  years  ago  it 
was  shown  to  be  economical  to  operate  all  large  trunk  groups  on  this 
basis.  Now,  when  an  exchange  undergoes  a  transition  from  the 
magneto  to  the  common  battery  or  central  energy  system,  the  ap- 
proved type  of  trunk  circuit  has  usually  involved  a  retrograde  step 
from  an  operating  standpoint,  from  the  best-known  trunk  circuits 
of  magneto  practice.  This  retrogression  is  due  to  the  fact  that  the 
standard  common  battery  trunk  is  not  "through  ringing."  By  this 
we  mean  that  the  operator  originally  answering  the  calling  party  and 
requesting  its  extension  in  another  central  office,  cannot  directly 
signal  the  distant  "called-for"  party,  but  must  depend  upon  the 
assisting  trunk  operator  to  do  the  calling.  Ready,  although  rather 
expensive,  means  have  long  since  been  devised  to  meet  the  difficulty 
which  is  applicable  for  most  kinds  of  calls,  but  for  some  few 
kinds,  principally  long-distance  calls,  through  ringing  is  almost  a 
necessity. 

Before  one  can  understand  in  a  few  words  the  means  adopted  to 
provide  through  ringing  it  is  necessary  to  know  why  it  is  ordinarily 
impossible,  and  this  lies  in  the  fact  that  the  repeating  coils  used  in 
common  battery  practice,  when  designed  for  best  talking  properties. 
fail  to  repeat  the  low-periodicity  ringing  currents.  Obviously,  two 
methods  of  surmounting  this  difficulty  suggest  themselves :  First, 
to  cut  out  the  repeating  coil  while  the  ringing  process  is  continu- 
ing, and  second,  to  relay  around  the  repeating  coil.  Both  methods 
have  been  tried  with  some  success,  and  rather  coincidentally  both 
methods  are  represented  this  week  in  two  patents  issued  to  one  in- 
ventor. Mr.  W.  W.  Dean,  of  Chicago. 

The  patent  to  be  discussed  first  is  that  for  the  relay  shown  in 
the  middle  of  the  accompanying  illustration.  This  relay  is  designed 
to  respond  positively  to  ringing  current,  and  is  a  primary  means  in 
the  process  of  relaying  such  current  around  a  trunk  repeating  coil. 
The  view  shown  is  a  longitudinal  section.  The  armature,  a  heavy 
block  of  iron,  is  swung  on  trunnions  between  the  legs  of  a  U-piece 


()(    lOBIN     il.     Kjd.V 


ELECTRICAL     WORLD    and     ENGINEER. 


723 


of  sheet  iron  and  directly  in  frtjnt  of  the  pole  of  an  electromagnet 
also  contained  within  the  U.  Of  course,  the  U  forms  a  return 
pole-piece  and  this,  together  with  the  manner  of  suspending  the 
armature,  almost  at  its  center  of  gravity,  permits  of  the  use  of  a 
very  massive  and,  therefore,  sluggish  armature.  The  result  is  a 
relay  that,  with  the  proper  circuit  arrangements,  will  receive  alter- 
nating ringing  current  over  a  trunk  line  irrespective  of  the  re- 
peating coil,  and  rcsjionding  will,  through  a  local  switching  relay, 
transmit  the  signal  beyond  the  repeating  coil. 

The  same  figure  also  shows  the  circuit  constituting  the  subject 
of  Mr.  Dean's  second  patent.  This  shows  a  through  connection 
passing  through  two  central  offices  and  including  the  through  ring- 
ing trunk  wherein  the  disturbing  repeating  coil  is  cut  out  during 
ringing.      A>suming    that    the    reader    is    familiar    with    the    purely 


DE.^X  COMMON  B.XTTEKV  TRUNK  LINE  SYSTEM. 

subscriber's  and  cord  circuits,  we  will  consider  the  trunk  circuit 
only.  This  latter  extends  from  the  jack,  d,  at  A,  to  the  plug,  b,  at 
B.  It  will  be  noted  that  h'^h^,  the  disturbing  trunk  repeating  coil, 
is  normally  disconnected  from  the  circuit.  At  such  time  short 
straps,  g-g^  and  g^g^,  complete  the  through  circuit.  When  the 
operator  at  A  depresses  her  ringing  key  the  circuit  may  be  readily 
traced  to  the  called  subscriber's  bell.  In  tracing  this  circuit  the 
relay,  k,  at  B,  will  be  found  included  therein.  This  relay  does  not, 
however,  respond  to  the  ringing  current,  because  of  the  great  im- 
pedance of  the  subscriber's  bell.  Now  suppose  the  subscriber  an- 
swers through  his  talking  set  across  the  line;  then  will  relay  k  at 
once  respond,  receiving  current  either  from  the  generator  or  bat- 
tery at  A,  according  to  the  position  of  A's  ringing  key  at  the  in- 
stant. The  operation  at  the  relay,  g,  at  once  follows  the  closing  of 
k,  this  relay,  g.  serving  to  properly  insert  in  the  line  the  trunk  re- 
peating coil.  The  remaining  relays,  o,  n  and  f,  serve  to  control  the 
auxiliary  supervisory  and  disconnect  signals  of  trunking  practice 
in  a  manner  readily  traceable.  Both  of  these  patents  have  been 
assigned  to  the  Western  Electric  Company. 

NOVEL    TELEPHONE    INSTRUMENT. 

A  combined  telephone  transmitter  and  receiver  is  the  title  under 
which  Charles  Yeack,  of  Akron,  Ohio,  has  patented  a  magneto 
telephone  instrument  of  novel  design.  Mr.  Yeack  departs  from 
the  usual  hand  telephone  form  and  within  a  receptacle  in  a  longi- 
tudinal block  places  a  permanent  magnet  with  a  consequent  pole 
at  the  center.  The  soft  iron  telephone  coil  core  arises  laterally 
from  this  consequent  pole,  and  with  the  usual  fine  wire  coil  is  con- 
fronted with  the  diaphragm.  Two  other  coils  are  provided,  disposed 
on  either  end  of  the  bar  magnet.  These  are  placed  in  series  with  the 
regular  coil,  the  three  being  so  arranged  that  currents  arising  from 
an  advance  of  the  diaphragm  so  pass  about  the  permanent  magnet 
as  to  tend  to  increase  its  strength,  and  vice  versa,  for  the  retreat  of 
the  diaphragm.  It  is  the  aim  of  the  inventor  to  obtain  increased 
volume  and  sensitiveness  by  this  arrangement. 

SWITCHBOARD  CLOCK. 

With  the  advent  of  pay  stations  and  message  rates  with  which 
the  usual  standard  of  charge  is  a  conversation  of  a  definite  duration 
with  pro  rata  increments  for  additional  time,  a  satisfactory  switch- 
board timing  device  became  a  sore  necessity.  The  awkwardness  of 
a  clock  at  the  top  of  the  switchboard  or  upon  a  distant  wall  is  at 


once  apparent,  and  their  use  is  accompanied  by  frequent  mistakes. 
For  long-distance  calls,  when  the  charge  rate  is  sufficiently  high 
to  warrant,  instruments  of  the  calculagraph  type  have  long  since 
provided  an  efficient  method  of  timing.  For  local  traffic,  however, 
such  devices  are  not  much  in  vogue  because  of  the  valuable  keyboard 
space  which  they  require  and  also  because  of  the  comparatively  slow 
process  of  stamping  call  tickets.  To  provide  a  suitable  timing 
device  for  local  switchboards  is  the  object  of  a  recently-patented 
invenlion  by  Mr.  B.  F.  Merritt,  of  East  Orange,  N.  J. 

This  apparatus  consists  of  two  essentials :  A  master  clock  with  a 
circuit-controlling  attachment  and  a  series  of  electrically-operated 
time  indicators  controlled  by  the  clock.  The  time  indicators  are 
small  and  compact  and  are  arranged  to  be  mounted  beneath  the  line 
jacks  of  the  switchboard,  a  position  just  about  in  the  usual  line  of 
sight  of  an  operator  performing  her  routine  duties.  The  master 
clock  controller  makes  and  breaks  an  electric  circuit  ten  times  per 
minute.  To  each  consequent  electric  impulse,  each  time  indicator 
through  the  agency  of  a  ratchet  and  electrically-controlled  pawl, 
advances  one  step.  Ten  such  steps  complete  a  revolution  of  the 
most  right-hand  number  wheel,  bringing  successively  to  view  the 
figures  0  to  9,  indicating  thereby  tenths  of  minutes.  Three  other 
number  wheels  are  provided  showing  minutes,  tens  of  minutes  and 
hours.  Any  instant  of  time,  therefore,  reads  directly  in  figures — 
thus,  10-16.5.  The  mechanisms  of  the  device  seem  to  be  well  worked 
out  and  of  a  very  simple  nature,  and  the  whole  seems  calculated 
to  properly  perform  a  useful  function. 

TWO-PARTY    LINE    SYSTEMS. 

Four  other  patents  of  last  week's  issue  deal  with  party  line 
systems.  All  of  these  have  been  granted  to  Charles  B.  Smith,  of 
New  York.  A  selective  party  line  system  by  this  inventor  was  noted 
in  these  columns  a  short  time  ago,  in  which  selection  depended 
upon  the  use  of  what  may  be  termed  master  wires,  which,  singly 
or  in  pairs,  controlled  the  signalling  of  groups  of  stations.  One  of 
the  present  patents  deals  with  a  secrecy  or  lock-out  device  for 
such  system. 

The  other  three  patents  relate  to  a  novel  scheme  of  party  lines 
by  which  each  party  may  have  access  both  for  calling  and  for  re- 
ceiving calls  over  any  one  of  a  number  of  lines,  all  being  tapped  to 
his  premises  for  this  purpose.  By  such  an  arrangement  each  line 
can  handle  more  calls  without  more  inconvenience  to  the  sub- 
scribers. If  the  scheme  were  dropped  here  it  might  have  considerable 
merit.  Mr.  Smith  has,  however,  introduced  much  complicated  ap- 
paratus at  both  the  subscriber's  station  and  at  the  central  office 
to  provide  for  automatic  selection  of  idle  lines  and  for  secrecy.  This 
is  of  such  a  nature  as  to  undoubtedly  defeat  the  whole  cause,  for 
surely  simplicity  is  in  telephony  almost  the  first  essential  to  success. 


Recent  Electrochemical   Developments. 


MANUFACTURE    OF    SUGAR    FROM    BEET    JUICE. 

Two  patents  were  granted  on  October  20  to  Mr.  M.  H.  Miller,  of 
Wiarton,  Canada,  for  a  process  on  treating  and  purifying  the  juices 
preparatory  to  the  crystallization  of  sugar.  In  his  system  apparatus 
is  used  by  which  the  juice  is  treated  with  an  electric  current,  in 
order  to  separate  albuminous  foreign  and  coloring  matter.  At  one 
stage  of  the  process,  current  is  passed  through  the  juice  between 
frames  revolving  within  the  body  of  the  juice;  and  at  another  stage 
of  the  process  the  juice  is  allowed  to  drip  or  trickle  over  a  metallic 
frame,  which  constitutes  one  terminal  of  an  electric  circuit.  The 
process  is  stated  to  be  applicable  to  the  treatment  of  molasses,  which 
is  a  by-product  of  the  crystallization  processes,  and  hitherto  has 
been  discarded  for  purposes  of  sugar  making  and  used  mainly  for 
making  alcohol. 

MISCELLANEOUS. 

An  apparatus  for  purifying  water  by  the  electric  current  has 
been  patented  by  Mr.  O.  M.  R.  Moeller,  of  Copenhagen.  Denmark. 
In  the  lower  part  of  the  apparatus  a  number  of  perforated  plates 
are  arranged  one  above  the  other  and  connected  alternately  to  the 
positive  and  negative  terminals  of  the  current.  The  water,  while 
passing  between  the  plates,  is  electrolyzed  with  the  production  of 
hydrogen  and  oxygen  and  some  ozone.  It  is  claimed  that  a  thorough 
intermingling  of  the  gases  is  produced  "so  that  the  ozone  can  per- 
fectly purify  the  water,  and  so  that  the  other  gases  generated  can 
combine  with  ingredients  in  the  water  and  further  purify  and  cleanse 
the  same." 

A   patent   has   been    granted   to   Mr.    C.    T.    Pratt,    of   Frankfort, 
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N.  v.,  for  mechanical  details  ot  clcctropUting  apparatus  for  plating 
slip  nipples  with  zinc,  with  the  bulk  of  the  deposit  on  the  interior 
surface. 

.A  patent  was  granted  to  Mr.  W.  K.  L.  Dickson,  of  London,  for  a 
storage  battery  in  which  the  containing  vessel  is  provided  with  a 
metallic  lining  linvinK  projecting  from  its  surface  thorn-shaped 
spines,  which  Imlil  a  layer  of  active  material  in  form  of  a  paste. 
Within  the  case  tlicrr  are  electrodes  consisting  of  a  light  and  per 
foratcd  tnlnilar  core  provided  with  projecting  spines,  which  also 
hold  layers  of  active  material.  Asbestos  fibres  are  used  as  a  binder 
for  llic  active  material. 


Notes  on   Lighting  in  Europe. 


Mr.  Arthur  Williams,  of  the  New  York  l''.dison  Company,  pre- 
sented to  the  Association  of  Edison  Illuminating  Companies,  at  the 
Thousand  Islands  convention,  a  very  interesting  paper  on  what  he 
had  seen  of  European  lighting  practice  during  a  recent  trip  abroad. 
One  thing  he  observed  was  the  absence  of  electrical  effects  upon 
special  occasions,  as  for  example,  the  visit  of  President  Loubet  to 
London.  As  to  arc  lighting  in  that  city,  he  remarked  that  the  prices 
paid  by  the  municipality  vary  from  $iio  to  ^'iSO  annually  for  an  arc 
lamp  of  about  the  same  size  as  our  lamp  rated  at  2,000  candles.  The 
practice  is  to  place  the  lamps  nmcli  nearer  together,  in  many  in- 
stances averaging  not  more  than  too  feet  apart,  and  the  result  is  a 
degree  of  lighting  which  would  offer  a  useful,  impressive  example 
to  those  in  charge  of  that  kind  of  service  in  most  of  our  American 
municipalities,  llie  city  furnishes  the  posts  and  shades;  the  com- 
panies provide  all  else,  giving  the  lamps  the  usual  attention. 

Enclosed  arc  lamps  have  made  very  little  headway;  the  few  to  be 
seen  are  of  a  design  less  satisfactory  than  that  with  which  we  are 
familiar  here,  and  for  the  most  part  they  have  not  given  satisfaction 
to  the  users.  The  reason  the  English  engineers  adhere  so  devotedly 
to  the  open  lamps  is  that  in  London  and  other  English  and  Euro- 
pean cities,  the  price  of  labor  and  carbons  is  low,  while  the  cost  of 
current  is  high — the  reverse  being  true  in  our  American  cities. 

The  Siemens-Halske  Company  has  just  placed  upon  the  market 
a  very  small  enclosed  arc  light,  called  the  "Lillipnt"  ;  in  deference  to 
its  lack  of  size.  This  lamp  is  so  small  that  it  can  be  used  directly 
over  a  writing  desk,  near  one's  work,  or,  in  fact,  in  any  position  suf- 
ficient for  the  usual  incandescent  lamp,  and  in  which  a  large  volume 
of  light  is  required.  It  is  even  shown  in  the  conventional  desk 
standard,  in  which  heretofore  the  incandescent  lamp  has  been  sup- 
posed to  find  an  exclusive  field.  The  lamp  may  be  placed  in  any 
position  without  affecting  its  accuracy  or  steadiness  of  feed. 

"Bremer"  lamps  are  seen  frequently  on  the  streets.  The  outside 
of  one  hotel  or  restaurant  on  Piccadilly  Circus  is  strikingly  illum- 
inated by  them.  The  color  of  the  light,  however,  is  not  pleasing, 
and  he  questioned  whether,  unless  changed,  the  lamp  will  soon  be- 
come very  popular.  It  is  said  that  about  150  are  now  used,  with 
very  great  satisfaction,  for  lighting  the  streets  of  one  district — that 
surrounding  the  East  India  docks.  The  lamp  has  recently  been  im- 
proved, and  all  now  in  use  are  to  be  replaced  with  the  new  type  as 
soon  as  practicable.  The  object  of  the  improvement  is  to  do  away 
with  "'fluttering,"  which  heretofore  has  been  a  chronic  defect.  As  all 
doubtless  know,  these  lamps  burn  two  in  series,  about  50  volts  each, 
on  a  1 10-120  volt  circuit. 

These  lamps,  as  incandescent  lamps  and  all  other  features  of  the 
installation,  must  be  purchased  by  the  consumer,  but  to  insure  good 
service,  the  manufacturers — The  Westinghouse  Company — arrange 
for  their  care  at  a  cost  of  10  shillings,  or  $2.50  weekly — for  two — 
the  price  including,  inspections,  carbons,  and  repairs,  but  not  the  cur- 
rent supply.  The  responsibility  of  the  company  supplying  electric 
current  ends  at  the  meter,  and  so  everybody  seems  to  understand. 
This  Mr.  Williams  considers  not  conducive  to  best  service.  It  com- 
pels the  customers  to  purchase  incandescent  lamps,  without  expert 
knowledge  and  at  a  price  in  excess  of  the  cost  of  lamps  to  the  supply- 
ing company,  tending  thus  to  prolong  their  use  until  breakage,  how- 
ever blackened  or  low  the  candle  power  has  fallen.  The  incandescent 
lighting  standards  are  low,  and  as  the  service  rendered  by  the  com- 
panies is  said  to  be  very  satisfactory — it  is  evident  that  they  are  care- 
fully managed — the  cause  must  be  found  in  the  lamps. 

In  the  business  sections  one  sees  little  gas  lighting,  and  it  is  said 
that  there  is  but  one  oil  lamp  installation  in  the  city — and  that  that 
is  going  out.    The  "Lucas"  lamp  comparing  with  the  "Northern" 


hcic,  is  UNcd,  but  appaicntly  not  to  any  jjrcat  extent,     lileciric  light 
seems  to  have  little,  if  any,  serious  competition. 

Ncrnst  lamps,  large  and  small,  arc  to  be  seen  frequently  on  the 
principal  thoruughfarcs,  and  the  light  is  of  very  satisfactory  quality. 
A  number  of  stores  use  them  exclusively.  Plain,  ground,  or  opales- 
cent glass  globes  arc  used,  with  vertical  spiral  glowers— distinct  from 
the  hori/onial  straight  glowers  with  which  we  arc  familiar  in  Ameri- 
can practice.  Large  lamps,  consumiiiK  about  250  watts,  cost  the  retail 
consumer  $5;  small  lamps,  $1.25;  large  glowers  cost  50  cents,  the 
small,  371/2  cents.  They  can  be  used  with  either  alternating  or  direct 
current — those  he  saw  using  the  direct  current. 

A  Nernst  projector  lamp  of  1,000  candle  power  has  been  made. 
The  lamp  consists  of  three  glowers,  in  parallel,  placed  on  a  white 
enamel  disc  of  about  2'/j  inches  diameter.  About  300  watts  are  con- 
sumed and  hand  control  is  substituted  for  the  usual  automatic  control. 
A  representative  of  the  manufacturers  stated  that  400,000  of  these 
lamps,  60  per  cent,  small,  the  remainder  large  in  size,  were  sold  in 
England  during  the  last  year.  It  should  be  remembered  that  the  in- 
candescent lighting  standards  are  generally  low,  and  therefore  a 
greater  relative  growth  than  would  be  possible  here,  should  be  ex- 
pected. 

There  are  36  companies  or  vestries  in  London  operating  electric 
lighting  plants.  The  aggregate  oi  the  installations,  on  the  16  candle 
basis,  is  2,476,491  equivalents.  This  is  largely  incandescent  lighting; 
the  motor  installations  aggregate  hardly  more  than  5,000  H.  P.,  and 
the  arc  lamps  something  less  than  that  number. 

It  has  been  stated  that  13  of  the  companies  or  vestries  use  Wright 
meters,  not  exclusively,  but  in  conjunction  with  their  rates.  The 
companies  using  these  meters  control  about  45  per  cent,  of  the  total 
installations,  but  Mr.  Williams  got  no  data  as  to  the  number  ofi 
meters  used,  or  on  the  percentage  of  current  sold  through  them. 
The  manager  of  one  of  the  largest  companies  stated  that  though  he 
was  reported  as  using  this  system  of  discount,  he  actually  had  only 
a  few  of  the  meters.  The  Shattner  demand  meter  is  also  in  use; 
one  advantage  being  that  it  can  be  made  fast  or  slow,  as  desired,  by 
simply  changing  the  medium  through  which  the  balls  fall. 

So  much  has  been  devised  and  said  concerning  electric  lighting 
rates  that  it  would  seem  as  though  nothing  new  were  possible.  Yet 
he  had  not  previously  heard  of  the  rate  recently  adopted  by  the  St. 
James  &  Pall  Mall  Company  for  long  hour,  usually  hidden  light- 
ing; by  hidden  is  meant  the  lighting  of  hotel,  apartment  house  and 
club  cellars,  kitchen  and  servants'  quarters,  shops  below  the  side- 
walk level,  basements  and  the  public  conveniences,  which  the  city 
of  London  has  liberally  provided  at  the  large  intersections.  The 
retail  rates  of  this  company  are  12  cents  a  kilowatt  hour  for  the  first 
4,000  kilowatt  hours  of  annual  use  and  8  cents  for  all  over,  with  a 
discount  of  8  per  cent,  on  all  bills  paid  quickly — say  within  30  days. 
To  meet  the  competition  of  gas  in  the  places  mentioned,  the  company 
has  adopted  a  new  schedule,  under  which  all  "below  street  level" 
lighting  is  supplied  at  exactly  half  the  usual  rates.  That  is  to  say, 
the  first  4,000  kilowatt  hours  are  charged  for  at  6  cents  instead  of  12 
cents,  and  the  remainder  at  4  cents  instead  of  8  cents — and  the  addi- 
tional discount  of  8  per  cent,  is  also  allowed. 

If  the  consumer's  premises  are  half  above  and  half  below  the 
street  level,  he  is  given  the  benefit  of  a  liberal  interpretation  of  the 
schedule,  and  charged  altogether  at  the  low  rates.  Separate  meters 
are  provided  where  necessary  to  separate  other  parts  of  the  premises 
supplied  at  the  higher  rates.  This  schedule  has  been  very  successful 
in  competing  with  gas  ser\'ice. 

English  or  perhaps  London  views  regarding  credit  are  interesting. 
Payment  within  30  days  is  considered  cash ;  nine  months  are  not  un- 
usual. 

It  may  be  of  interest  to  know  that  one  company  charges  12  cents 
a  kilowatt  hour  for  service  at  100  volts  and  10  cents  where  taken 
at  200  volts.  This  method  has  probably  been  adopted  to  encourage  a 
general  change  of  installations  to  the  higher  voltage.  Another  com- 
pany, or  rather  one  of  the  Borough  Councils,  charges  16  cents  a  kilo- 
watt hour  for  the  first  hour  of  the  maximum  demand,  and  2  cents 
for  all  over — a  schedule  representing  the  extreme  views  of  Mr. 
Arthur  Wright,  in  connection  with  the  Wright  demand  sys- 
tem. Another  company  has  recently  entered  upon  a  large 
contract  for  lighting  and  power  service,  under  which  the 
consumer  pays  $75  annually  for  each  kilowatt  of  maximum  de- 
mand and  2  cents  for  each  kilowatt  hour  consumed.  The 
demand  rates  of  this  company  are  also  interesting:  For  the  first 
quarter,  ending  with  March,  the  charge  is :   for  the  first  6  kilowatt 
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hours  coiiMiiiictl  per  8  candle  power  lamp,  or  equivalent,  16  cents  a 
kilowatt  hour,  and  for  all  excess,  4  cents;  for  the  quarters  ending 
witli  June  and  September  only  the  first  3  kilowatt  hours  of  average 
use  are  charged  for  at  the  higher  rate,  the  remainder  being  charged 
for  at  the  lower  rate ;  the  quarter  ending  with  December,  filling  out 
the  year,  is  again  increased  to  an  average  of  6  units  at  the  higher 
rate,  as  with  the  first  quarter.  Power  is  sold  at  S  cents  a  kilowatt 
hour  for  the  tirst  250  kilowatt  hours  of  annual  consumption  per  kilo- 
watt of  installation  and  2  cents  for  all  consumed  in  excess. 

It  should  not  be  forgotten,  when  considering  English  terms,  that 
the  consumer  buys  everything  beyond  the  meter,  and  therefore,  on 
any  prices  given,  fully  ij^  cents  a  kilowatt  hour  should  be  added  to 
get  an  American  comparison. 

The  Shoreditch  Destructor  Works,  of  which  so  much  has  been 
said,  are  still  in  operation.  This  plant,  it  will  be  remembered,  was 
erected  for  the  purpose  of  burning  the  garbage  of  the  district,  utiliz- 
ing the  heat  for  making  steam,  the  live  steam  for  operating  an  elec- 
tric light  plant,  and  the  exhaust  for  heating  the  water  of  the  muni- 
cipal bath  of  the  district,  and  in  winter  for  heating  the  district 
library.  These  several  departments  are  located  contiguously  in  the 
same  block,  but  front  on  different  thoroughfares.  A  second  light- 
ing station,  some  distance  from  the  first,  has  now  been  erected,  the 
capacity  of  which  is  about  1,600  kilowatts,  but  it  is  operated  entirely 
with  coal  fuel.  The  works  remain  substantially  as  they  were  when 
first  finished,  though  because  of  the  larger  demand  for  electric  cur- 
rent and  the  somewhat  lessened  supply  of  debris,  more  coal  is  now 
being  consumed  than  formerly.  The  consumable  debris  of  the  dis- 
trict amounts  to  25,000  tons  annually  and  gives  sufficient  heat  to 
produce  1,000,000  kilowatt  hours.  It  is  estimated  that  garbage  pro- 
duces on  the  average  one-tenth  the  heat  of  ordinary  coal.  Curiously, 
the  garbage  supply  is  decreasing.  This  is  because  dwelling  houses 
are  being  gradually  replaced,-  as  the  city  pushes  out,  by  factories 
and  stores,  which  in  proportion  contribute  less.  The  new  inhabi- 
tants, however,  demand  more  light  and  power  service,  so  that  the 
works  can  well  afford  to  burn  as  much  additional  coal  as  may  be 
required. 

The  figures  showing  the  result  of  last  year's  operation  seem  to 
make  it  difficult  to  prove  that  the  electrical  are  paying  features  of  the 
plant.  There  was  a  balance  of  $20,000,  after  all  charges  were  met, 
credited  to  the  sinking  fund,  but  this  amounts  to  only  1.5  per  cent, 
of  the  cost,  a  rate  of  depreciation  demanding  an  active  life  in  excess 
of  so  years  to  equal  the  original  cost  of  the  plant. 

The  use  of  arc  lamps  for  the  street  lighting  of  Paris,  as  in  Lon- 
don, has  increased  largely  in  the  last  two  years,  the  greatest  change 
being  in  the  centre  of  the  city.  Open  burning  lamps  are  used,  again 
because  of  the  low  cost  of  carbons  and  labor  and  the  high  cost  of 
current.  The  lamps  are  spaced  apart  an  average  not  exceeding  one 
hundred  feet ;  in  some  places  the  distances  are  much  less.  There 
seems  to  be  no  desire  on  the  part  of  the  city  officials  to  utilize  the 
private  window  lighting  for  the  illumination  of  the  thoroughfares, 
and  this  is  well,  for  there  is  little,  if  any,  display  lighting  of  that 
order  that  is  worth  mentioning. 

The  companies  supplying  electric  current  are  limited  in  their  fran- 
chise to  a  maximum  price  equalling  30  cents  a  kilowatt  hour,  but 
there  is  no  limitation  upon  the  extent  to  which  this  price  may  be 
reduced.  The  average  price  obtained  is  about  22  cents  a  kilowatt 
hour. 

Companies  making  electric  current  inside  the  city's  walls  pay  a 
tax  of  5  per  cent,  on  their  gross  incoine,  while  those  who  generate 
outside  the  walls,  thus  avoiding  the  duty  paid  upon  coal  brought 
within  the  fortifications,  pay  i  per  cent,  additional,  or  6  per  cent. 

The  cost  of  municipal  arc  lighting,  where  supplied  by  private  com- 
panies, is  at  the  rate  of  $240  annually,  but  the  annual  expenditure  is 
in  many  cases  lessened  through  the  disconnection  of  the  lamps  at 
midnight  or  shortly  thereafter,  .^s  the  companies  are  taxed  upon 
their  gross  income,  this  figure  is  reduced  5  per  cent,  or  6  per  cent.,  as 
the  case  may  be,  so  that  the  net  cost  is  not  far  from  $225  a  lamp 
annually. 

.\t  the  end  of  1901  the  five  private  companies  and  the  municipal 
plant  of  Paris  had  68,267  kilowatts  of  installation,  equalling  1,365,340 
sixteen  candle  equivalents.  The  capacity  of  all  the  stations  was 
38,000  kilowatts,  or  56  per  cent,  of  the  installations.  Twenty-seven 
million  three  hundred  and  twenty-two  thousand  kilowatt  hours  were 
sold,  the  consumption  averaging  about  400  hours  per  unit  of  in- 
stallation. 

A    very   interesting   map    has    been   prepared   by   the   engineer   in 


charge  of  the  municipal  works,  showing  in  each  of  83  small  sec- 
tions, into  which  he  divided  the  city,  the  installation  capacity  in 
kilowatts,  the  kilowatt  hours  consumed  annually,  and  the  average 
use  of  each  unit  of  installation.  For  example,  one,  a  rich  residential 
section,  is  shown  where  3,387  kilowatts  installation  have  an  average 
use  of  only  161  hours  annually;  a  second,  next  it,  having  1,895  kilo- 
watts, averages  only  147  hours.  The  business  and  small  shop  sec- 
tions appear  better;  in  one  2,301  kilowatts  were  used  an  average  of 
585  hours;  in  another  1,717  kilowatts  an  average  of  887  hours,  and 
in  still  another,  135  kilowatts  averaged  734  hours.  A  section  in 
which  the  installations  are  largely  for  city  lighting,  having  102  units, 
averages  3,061  hours;  another,  also  devoted  to  city  lighting,  having 
26  units  of  installation,  averages  2,284  hours.  As  stated  previously, 
the  average  of  all  is  400  hours. 

Three  reasons  are  given  explaining  the  very  limited  use  of  elec- 
tric light  in  Paris.  Pirst:  The  high  price,  having  little  effect  upon 
the  rich,  but  largely  restricting  or  preventing  its  use  by  others. 
Second:  That  electric  light  will  always  be  very  costly,  even  after 
reductions  are  made;  tliat  it  cannot  be  used  by  "the  little  well-to-do." 
Third:  The  limited  durance  of  the  concessions,  causing  the  supply- 
ing companies  to  withhold  outlays  for  new  equipments  and  exten- 
sions, requiring  that  they  maintain-  a  price  abnormally  high,  to 
insure   a    fair    return    upon   the   investment   they   have   made. 


The  New  High  Speed  Work  at  Zossen. 


The  various  features  of  the  earlier  work  on  high  speed  electric 
traction  at  Zossen  have  already  been  described  and  illustrated  in 
these  pages,  and  more  recently  we  have  discussed  the  system  of 
financing,  etc.,  under  which  the  experiments  have  been  carried  out. 
The  remarkable  records  made  since  the  track  was  improved,  were 
again  beaten  last  week,  when  a  speed  was  attained  of  130  2-5  miles 
per  hour.  In  due  course  the  engineers  and  technical  com(nittee  are 
to  report  the  results  in  detail.  Meantime,  United  States  Consul 
General  Mason  has  forwarded  from  Berlin  some  interesting  general 
details  as  to  the  improved  methods  that  have  yielded  the  higher 
speeds. 

During  the  twenty-two  months  that  have  elapsed  since  the  close 
of  the  first  experiments  the  track  from  Marienfeldt  to  Zossen  had 
been  taken  up  and  relaid  with  new  steel  rails  weighing  41  kilograms 
(86.1  pounds)  per  lineal  meter,  resting  on  heavy  spruce  ties  22 
inches  from  center  to  center  and  heavily  ballasted  with  broken 
basalt.  The  rails  are  set  on  each  tie  in  a  steel  chair,  strongly  bolted 
down,  and  are  joined  perpendicularly  by  beveled  joints,  7  inches 
in  length,  held  firmly  together  by  bolts  passing  horizontally  through 
the  fish  plates,  so  that  the  effectiveness  of  a  continuous  rail  is  prac- 
tically secured  The  old  light  rails,  which  had  failed  in  1901  and 
were  therefore  taken  up,  have  been  laid  down  flat  as  guard  rails, 
resting  horizontally  on  special  cast-iron  chairs  in  such  a  way  that 
tlie  flat  bottom  flange  of  the  rail  stands  vertically  along  the  inside 
line  of  each  heavy  rail  and  about  2  inches  distant  from  the  inner 
edge  of  its  face.  The  track  is  a  nearly  level  air  line  throughout  its 
length,  except  one  curve  of  2,000  yards  radius  near  its  southern 
extremity,  and  is  in  all  respects  up  to  the  highest  standard  of  mod- 
ern railway  construction.  The  motors  have  been  likewise  improved 
in  various  minor  detail.s,  but  the  cars  are  substantially  the  same  as 
when  first  constructed.  Each  is  22  meters  (72.18  feet)  in  length 
and  weighs  90.5  metric  tons,  or  about  200,000  pounds  avoirdupois. 
Of  this  weight  48  metric  tons  comprise  the  body  and  running  gear, 
and  42.5  tons  arc  made  up  by  the  motors,  transformers,  and  other 
details  of  the  electrical  equipment.  Each  end  of  the  car  rests  on  a 
si.K-wheel  bogie  truck  of  the  American  type,  and  the  motors  are 
four  in  number,  one  attached  to  the  front  and  rear  axle  of  each 
truck,  the  middle  pair  of  wheels  in  each  group  running  free.  The 
wheels  are  49  inches  in  diameter  and  are  equipped  with  pneumatic 
brakes  of  the  standard  type.  The  transformers,  which  are  hung 
beneath  the  middle  section  of  the  car,  weigh  12  tons,  besides  which  a 
stor.nge  battery  of  63T  pounds  weight  supplies  the  current  for  light- 
ing purposes.  The  interior  of  the  car  is  provided  with  upholstered 
seats  lengthwise  along  the  sides,  and  an  open  railing  incloses  at  each 
end  the  space  occupied  by  the  driver,  who,  standing  behind  a  curved 
front  of  plate  glass  within  easy  touch  of  volt  and  ampere  meters, 
gauges  which  show  the  resistance  of  the  air,  and  a  dial  that  indi- 
cates and  registers  the  speed,  controls  its  movements  by  turning 
a  pilot  wheel. 
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Mr.  Mason  rcpoii.s  ili.ii  the  passcinjcis  on  the  car  traveled  very 
conilDriably  at  tlir  highest  sin-cd,  aiul  that  tlic  track  lias  now  shown 
no  dclrnoration;  while  the  ovcrlicad  contact  devices  have  worked 
well  on  the  three  phase  current  and  pressure  of  13,500  volts. 

A  cable  disiiatcli  from  Itcrlin  i>f  October  JO  says;  "It  was  Icarnnl 
to-day  that  Kaisn  William  is  resolved  to  make  Germany  the  pioneer 
country  in  the  matter  o(  liKhtning  travel  by  building  an  electric  road 
from  Hcrlin  to  Hamburg  on  which  the  normal  speed  .shall  be  too 
miles  an  hour.  The  govermnent  is  negotiating  details  with  the  Sic 
niens-llalske  I':icctrical  Company.  It  is  estimated  that  the  cost  of 
such  a  road  would  be  double  that  of  a  steam  railroad.  The  work- 
ing expenses  would  also  be  double.  If  the  plan  now  under  advise- 
ment is  successful  a  network  of  high-speed  railroads  will  be  laid 
throughout  Germany." 


Electric  AutomobilinK  From  Boston  to  New  York. 


Death  of  Prof.  R.  H.  Tfiurston. 


It  is  with  deep  regret  that  we  record  the  sudden  death  of  Dr 
Robert  H.  Thurston,  director  of  the  Sibley  College  of  Cornell  Um 
versity.  Ithaca,  N.  Y.  Dr.  Thurston  was  64  years  old  on  October 
25  and  in  celebration  of  his  anniversary  he  had  invited  Andrew  D. 
White,  Dean  Huflfcutt,  Prof.  Hewitt  and  other  colleagues  to  take 
dinner  with  him.  He  had  just  returned  from  a  brisk  walk  across 
the  campus  and  was  in  excellent  spirits  and  health  when  he  sat 
down  in  the  drawing  room  to  await  the  arrival  of  his  guests.  He 
suddently  fell  into  a  stupor  and  Mrs.  Thurston  made  a  vain  effort 
to  arouse  him.  but  before  medical  aid  could  reach  the  house  he  was 
dead.  Dr.  Thurston  was  one  of  the  best-known  members  of  the 
university  faculty,  and  ranked  very  high  in  his  profession.  He  was 
born  at  Providence,  R.  I.,  in   1839,  and  graduated  from  Rrown  Uni- 


The  Late  Prof.  Thurston. 

versity.  He  served  with  distinction  in  the  Engineering  Corps  of 
the  navy  during  the  civil  war,  and  at  its  close  was  assigned  to  the 
faculty  of  the  Annapolis  Naval  Academy.  In  1871  he  became  pro- 
fessor of  engineering  at  Stevens  Institute  of  Technology,  where  he 
made  an  enviable  record  as  an  instructor  and  in  1885  went  to  Cor- 
nell to  take  the  directorship  of  Sibley  College,  then  about  to  be 
organized.  His  administration  was  very  successful.  He  was  the 
author  of  many  engineering  treatises  and  was  a  member  of  the 
leading  scientific  societies  of  Europe  and  America.  A  series  of 
articles  on  "Steam  Engines,"  contributed  to  one  of  the  journals 
now  constituting  the  Electrical  World  and  Engineer  were  after- 
wards issued  very  successfully  in  book  form.  To  the  "New  Century" 
issue  of  this  journal  (January  5,  1901),  Prof.  Thurston  contributed 
a  valuable  article  entitled  "The  Steam  Engine  of  To-day,"  in  which 
he  predicted  the  future  supremacy  of  the  steam  turbine.  One  of 
Dr.  Thurston's  latest  public  appearances  was  his  address  before 
the  New  York  Electrical  Society  last  season  on  the  subject  of 
"Steam  Turbines." 


.Mr.  II  ,\1  Wilson,  iIiuiuk  a  Columbia  mi  mlc  \\.ix"ii  used  by  the 
Edison  Elretnc  llluiiiiiiaiiiiK  ('oiii|)any,  of  ISosioii,  arrived  at  Central 
Bridge,  New  York  City,  ut  four  p.  in.  on  Saturday,  October  24th, 
after  a  run  that  had  occupied  the  best  part  of  four  days  of  leisurely 
travel.  The  machine  was  equipped  with  the  new  lidisoii  storage 
battery,  to  test  wliiili  the  trip  was  partly  undertaken.  Two  records 
were  established  for  electric  vehicles  for  the  24S-milc  course,  one 
being  the  elapsed  time  from  Boston,  and  the  second  the  total  cost  for 
lecliargiiiK  en  route,  both  of  which  cut  under  the  marks  set  a  few 
days  previously  by  F.  A.  Babcock  in  a  Buffalo  electric  surrey.  Mr. 
Wilson  fiK'urcd  the  total  cost  of  recharging  at  $7.50,  a  cut  of  one- 
hall  in  that  of  Mr.  Babcock's  trip. 

Mr,  Wilson  left  Boston  at  noon  on  Tuesday,  and  his  night  stops 
were  at  Worcester,  .Spriii(j;rield,  .New  Haven  and  Stamford.  The 
batteries  were  charged  at  Worcester,  Springfield,  Hartford,  .New 
Haven,  Bridgeport  and  Stamford,  all  being  short  charges,  averaging 
two  hours  at  high  rate.  The  longest  run  on  a  single  charge  was 
lifty-three  miles,  from  Worcester  to  Sprini;lield,  and  the  machine 
could  then  have  gone  on  for  at  least  ten  miles.  The  formidable 
Leicester  Hill,  of  18  per  cent,  grade,  on  the  the  run  to  Springfield, 
was  successfully  climbed,  though  one  hundred  and  two  amperes  were 
required  for  the  ascent.  .\ccorflin(,'  to  Mr.  Wilson,  the  trip  proved 
to  his  satisfaction  the  durability  and  flexibility  of  the  new  battery. 

The  only  trouble  en  route  was  with  hot  motors  on  the  heavy  roads 
near  Port  Chester  Saturday  afternoon,  when  a  stop  was  made  to 
l.ike  off  and  clean  the  rear  wheels  and  gears.  The  vehicle  weighs 
2,500  pounds.  The  wheels  are  fitted  with  solid  tires.  So  far  as 
known,  the  batteries  came. through  in  splendid  condition.  A  notable 
feature  is  the  general  ease  and  facility  with  which  charging  arrange- 
ments can  now  be  found  along  this  and  other  routes. 


CURRENT  NEWS  AND  NOTES. 


SOUTHWESTERS  ELECTRICAL  ASSOCIATION.— The  first 
meeting  of  the  Southwestern  Electrical  Association  was  held  at 
Oklahoma  City  Friday,  October  9,  and  was  a  pronounced  success. 
The  following  officers  were  elected  for  the  ensuing  year :  President, 
J.  W.  Shartel,  Oklahoma  City;  first  vice-president,  J.  X.  McLendon, 
Fayetteville,  Ark. ;  second  vice-president,  L.  F.  Duggan,  Wichita, 
Kan. ;  third  vice-president,  S.  A.  Hobson.  Dallas,  Tex. ;  secretary 
and  treasurer,  J.  L.  Ellis,  Oklahoma  City.  It  was  voted  to  hold  the 
next  meeting  of  the  association  at  Dallas,  Tex.,  the  latter  part  of 
April  or  beginning  of  May,  1904.  The  following  papers  were  pre- 
sented: "Possibilities  of  the  Electric  Railway  in  Oklahoma  and 
Indian  Territories,"  by  John  W.  Shartel ;  "Heating  from  Central 
Station  Lighting  Plants,"  by  T.  K.  Jackson;  "Single-Phase  .'Mter- 
nating-Current  Motors  as  a  Means  of  Increasing  Central  Station 
Earnings,"  by  T.  Bissel ;  "Central  Station  Accounting,"  by  U.  S. 
Hart ;  "The  Nernst  Lamp  and  Its  Workings,"  by  M.  W.  Hanks. 
-Abstracts  of  these  papers  will  appear  in  a  following  iss'.ie. 


LOSG-RANGE  ORATORY.— Tht  telephone  is  being  freely  used 
in  England's  present  great  political  campaign.  The  other  day 
PriiTie  Minister  Balfour  delivered  a  notable  speech  in  the  Sheffield 
Drill  Hall,  every  word  of  which  was  heard  clearly  in  London  by  a 
large  party  of  journalists.  The  trunk  line  from  Glasgow  to  London 
was  tapped  at  Sheffield  and  a  connection  made  by  the  National 
Telephone  Company  into  the  Drill  Hall,  where  specially  powerful 
transmitters — six  in  number — were  arranged  about  4  ft.  in  front  of 
the  speaker.  At  the  London  end  the  connections  were  obtained  by 
wires  provided  by  the  National  Telephone  Company  into  the  premises 
of  the  Electrophone  Company.  Each  auditor  sat  with  a  double 
receiver  pressed  against  his  ears,  and,  so  provided,  he  simply  sat  and 
listened.  The  success  of  the  experiment  was  undoubted.  It  is 
no  exaggeration  to  say  that  those  in  London  heard  better  than  did 
the  great  majority  of  Mr.  Balfour's  Sheffield  hearers,  whose  hearing 
would  inevitably  be  "blurred"  by  the  sounds  of  their  individual  and 
immediate  surroundings.  The  record  was  absolutely  startling  in 
its  clearness  and  nearness,  and  journalists  of  experience  were  agreed 
that  at  a  distance  of  220  miles  they  could  more  easily  have  reported 
the  speech  of  Mr.  Balfour  than  had  they  listened  from  the  Press 
Gallery,  and  he  had  spoken  from  the  front  Treasury  Bench. 
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TELEPHONY  IN  GUERNSEY.— The  British  island  of  Guern- 
sey, in  the  English  Channel,  has  a  state  telephone  system.  The 
number  of  lines  is  1,07,3,  the  population  being  40,300;  so  that  there 
is  an  average  of  one  telephone  to  every  37^  persons. 


ELECTRIC  CAR  OZONE.— An  Italian  scientist  has  discovered 
that  electric  railways  are  important  mediums  in  the  disinfection  of 
towns.  By  the  operation  of  the  car  he  says  the  electric  current  trans- 
forms the  oxygen  of  the  air  into  ozone,  which  has  a  purifying  and 
disinfecting  intluence.  This  absurd  idea  was  long  ago  put  forward  in 
America. 


KEYBOARD  TELEGRAPH IC  PERFORATOR.— Mr.  Patrick 
B.  Delany  has  perfected  a  keyboard  perforator  for  his  latest  system 
of  rapid  telegraphy,  which  can  also  be  used  as  a  transmitter  of 
regular  Morse  if  desired.  One  of  the  prominent  features  of  the 
apparatus  is  that  its  use  can  be  learned  in  a  few  weeks  by  a  novice 
in  telegraphy,  and  with  it  any  typewriter  can  prepare  tapes  for 
transmitting  messages. 


VERBATIM  REPORTS  OP  DISCUSSIONS  OF  PAPERS.— 
In  a  notice  of  the  Transactions  of  the  American  Electrochemical 
Society,  Vol.  Ill,  in  the  London  Electrician,  which  is  otherwise 
quite  favorable,  the  reviewer  says :  "Fine  confused  reading  is  pro- 
vided in  abundance,  and  for  the  man  of  leisure,  entertainment  is 
afforded  by  the  reporting  of  discussions  in  oratio  recta.  From  a 
practical  point  of  view  this  is  a  mistake,  but  as  a  picturesque  adjunct 
to  a  paper  otherwise  sedative,  it  is  valuable." 


THE  BRITISH  INVENTOR.-ln  the  course  of  an  address  de- 
livered at  the  London  Central  Technical  College,  Sir  Guilford 
Holesworth  referred  to  invention  as  an  expensive  luxury,  and  said 
that  99  out  of  every  100  inventions  were  worthless,  and  999  out  of 
1,000  were  unremunerative.  In  former  times — he  did  not  know  if 
it  was  so  still — there  was  a  very  suggestive  feature  in  the  entrance 
to  the  Patent  Office  in  Chancery  Lane.  On  each  side  there  was  a 
door,  one  bearing  on  a  brass  plate  the  words  "Commissioner  of 
Bankruptcy,"  and  on  the  other  the  inscription,  "Commissioner  of 
Lunacy." 


THE  SOUTHERN  INDIANA  INDEPENDENT  TELE- 
PHONE ASSOCIATION  will  hold  its  next  annual  convention  in 
Evansville,  Ind.,  on  November  11.  Independent  systems  are  being 
established  in  many  towns  in  that  section,  and  by  mutual  arrange- 
ments telephone  calls  are  interchangeable  throughout  southern  In- 
diana over  the  various  lines.  By  means  of  connections  between 
the  independent  systems  in  New  Albany,  Ind.,  and  Louisville,  Ky., 
long-distance  service  is  conducted  between  the  two  States.  Mr. 
Charles  D.  Knoefel,  of  New  .'\lbany,  is  president  of  the  association 
and   Mr.   E.  W.   Pickhardt.  of  Huntingburg,   is  secretary. 


CHICAGO  ELECTRICAL  ASSOCIATION.— Dr.  Robert  A. 
Millikan,  assistant  professor  of  physics  at  Chicago  University,  lec- 
tured before  the  Chicago  Electrical  .Association  the  evening  of 
October  23  on  "Radium  and  the  Phenomena  of  Radioactivity." 
Prof.  Millikan's  lecture  was  in  the  main  devoted  to  a  history  of 
the  discoveries  which  led  up  to  the  discovery  of  radium,  and  a 
review  of  some  of  the  theories  connected  with  the  phenomena  of 
radioactivity.  The  lecture  was  illustrated  with  a  few  experiments 
with  cathode  rays,  and  after  the  lecture  those  desiring  were  given 
an  opiiortunity  to  look  at  some  radium  under  the  fluoroscopc. 

HONOR  TO  TELEGRAPHERS— So  far  as  we  are  aware,  the 
first  monument  doing  honor  to  telegraphers  is  to  be  set  up  in  Paris, 
always  a  center  of  light  and  leading  in  such  matters.  The  sculptor. 
Piartholdi,  who  designed  the  Liberty  colossus  in  New  York  Harbor. 
is  about  to  see  unveiled  in  Paris  a  monument  to  the  balloonists  who 
kept  up  communication  between  Paris  and  the  rest  of  the  country 
during  the  siege  of  the  city  in  1870-1.  On  one  side  is  a  view  of 
Bartholdi's  monument,  with  an  inscription  ;  on  the  other  is  a  bird's- 
eye  view  of  Paris  taken  from  the  fortifications.  The  words  on  thi'-'. 
side  are:  "To  the  heroes  of  the  post,  the  telegraph,  the  railways. 
1870-1871."  Where  in  this  coimtry  is  the  kindred  memorial  to  the 
gallant  operators,  whether  Union  or  Confederate,  who  gave  such 
glorious  service  during  the  Civil  War? 


GERMAN  AUTOMOBILE  LAW.—Ur.  Richard  Guenther, 
Liiited  States  consul-general  at  Frankfort,  Germany,  says:  "Some 
time  ago  the  German  Government  ordered  the  collection  of  statistics 
of  all  accidents  which  were  caused  by  motor  vehicles  within  the 
last  two  preceding  years.  The  secretary  of  the  interior.  Count 
Posadowsky,  has  now  communicated  with  the  governments  of  the 
various  German  States  with  a  view  of  regulating  the  automobile 
traffic  by  a  uniform  federal  law.  All  the  governments  have  con- 
sented, so  that  a  bill  could  be  drafted  which  will  probably  be  sub- 
mitted to  the  Reichstag  at  its  next  session.  The  Federal  Govern- 
ment has  in  this  manner  complied  with  the  wishes  of  the  automobile 
and  bicycle  associations,  which  have  repeatedly  petitioned  that  a 
uniform  federal  law  be  substituted  for  the  local  police  regulations, 
which  differ  almost  everywhere." 


MUNICIPAL  ELECTRIC  LIGHTING  IN  GREAT  BRITAIN. 
— In  connnenting  on  an  article  descriptive  of  the  new  municipal 
lighting  plant  of  Dublin — which,  by  the  way,  employs  three-phase, 
four-wire  distribution — the  London  Electrician  says  that  the  fate 
of  the  old  direct-current  plant  adds  force  to  the  contention  urged 
over  and  over  again  in  its  columns  that  municipal  electrical  plants 
must  set  aside  a  depreciation  fund  in  addition  to  the  ordinary- 
sinking  fund  if  they  are  to  be  worked  on  sound  financial  lines.  It 
was  elicited  at  the  Local  Government  Board  inquiry  that  £90,000' 
had  been  spent  on  the  old  works,  which  have  now  been  dismantled, 
and  the  mains  in  connection  with  them.  The  works  were  started 
in  1892,  so  that  it  will  be  many  years  before  the  capital  has  been 
paid  off.  Yet  all  that  now  remains  are  the  buildings,  the  old  network 
v.orth  a  few  thousand  pounds,  and  the  sum  of  £3,590  realized  by 
the  sale  of  the  old  plant.  It  is  thus  evident  that  a  far  greater  loss 
to  capital  account  has  taken  place  than  has  already  been  paid  off 
by  the  sinking  fund.  ^  ^   | 

ELECTRIC  HEATING. — The  following  incident  is  recorded  by 
the  New  York  Sun:  "I  was  caught  in  the  deluge  the  other  day,  and 
in  spite  of  raincoat  and  umbrella  arrived  at  my  office  thoroughly 
soaked  from  my  knees  down,"  said  a  sad-eyed  suburbanite  who  was 
recounting  the  joys  of  country  life.  "I  knew  that  to  sit  at  my  desk 
all  day  with  wet  feet  and  legs  meant  a  severe  cold  or  worse,  and 
I  was  in  a  wretched  state.  I  sat  with  the  cold,  wet  things  making 
nie  more  and  more  miserable,  when  suddenly  I  had  an  idea.  In  my 
office  are  a  number  of  swinging  incandescent  lights  suspended  by 
the  wires  only.  Loosening  the  surplus  wire  to  give  the  lights  more 
play  and  removing  the  light  shades,  I  turned  on  the  current  and, 
resting  my  legs  on  a  chair,  pushed  a  light  up  each  leg  of  my  trousers 
to  a  point  between  the  knee  and  ankle.  The  heat  from  the  lights 
was  just  the  right  quantity,  and  in  about  half  a  minute  my  legs 
began  to  feel  a  warm  glow  that  was  delightful,  and  the  steam  rose 
in  miniature  clouds.  In  half  an  hour  both  legs  of  my  trousers  were 
thoroughly  dry.  Then  I  pulled  my  wet  socks  over  the  bulbs,  and  they 
were  dry  in  no  time.  The  job  was  finished  by  putting  the  lights  in 
my  shoes,  and  I  had  dry  shoes  in  a  little  over  an  hou' " 


ARGENTINE  TELEGRAPHS.— \\r.  E.  W.  Ames,  of  the  United 
States  consulate  at  Buenos  Ayres,  .Argentine  Republic,  reports  to  the 
State  Department  as  follows :  "The  open-circuit  system  of  telegraph 
is  used  in  the  .Argentine  Republic  and  the  messages  are  received  on 
tapes,  in  conformity  with  the  requirements  of  the  telegraph  law, 
for  convenience  in  revision.  The  majority  of  operators  receive  by 
ear.  but  they  must  let  the  tape  run  for  purposes  of  record.  For  the 
first  telegraph  lines  constructed  in  the  country  iron  poles  were  used, 
made  by  Siemens  Brothers,  of  England.  Since  then  the  hard  woods 
of  the  country  (quebracho  Colorado,  urunday,  as  well  as  some 
palms)  have  been  used  for  poles.  The  wires  rest  on  porcelain  in- 
sulators set  on  wooden  cross  arms,  which  are  fastened  to  the  poles 
with  iron  clamps.  The  manufacturers  from  whom  instruments  and 
line  materials  are  purchased  are:  Siemens  Brothers,  of  London, 
and  Felten  &  Guillaume,  of  Germany  (wire).  The  amount  annually 
expended  for  the  maintenance  of  the  national  telegraph  system  is 
$78,000  national  currency  (about  $33,500  United  States  currency). 
New  lines  are  projected  to  the  extent  of  9,200  km.  (5,717  miles). 
The  telegraph  system  operated  by  the  government  is  now  21.885  km- 
(13,600  miles)  and  the  number  of  offices  in  operation  515.  The 
extent  of  the  telegraph  lines  belonging  to  railroads  and  to  indi- 
viduals under  government  control  is  27.003  km  (16.780  miles)  and 
the  number  (if  offices  in  operation  996." 
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1  HL  .\UbLL  I'KlZL^.—hU.  O.  Marconi  hus  ju»t  been  awarded 
the  annual  Nobel  prize  in  physics,  by  the  Academy  of  Sciences  at 
Copenhagen.    Dr.  Finsen  gels  that  in  medicine. 


LeTTHR    to    THH    hDITORS. 


Theories  in  Wireless  Telegraphy, 


To  the  Editors  of  Eifctrkal  World  and  Engineer. 

SiKs:— 1  have  just  read  the  letter  by  Mr.  J.  E.  Taylor,  pub- 
lished in  your  issue  of  October  17,  in  wliicli  lie  states  that  the 
wave  theory  of  wireless  telegraphy  published  by  mc  did  not  originate 
with  nie,  and  claims  that  it  was  first  propounded  by  him.  In  writing 
this  letter  Mr.  Taylor  has  overlooked  the  following  points: 

1.  That  the  theory  published  by  Mr.  Taylor  in  the  London  Elec- 
trwal  Review  is  entirely  unlike  that  piihliNlied  by  me  in  the  Trans- 
actions iyi  the  .Vmerican  Institute  of  Electrical  Kiigineers,  there  being 
more  points  of  difference  than  of  similarity. 

2.  That  the  points  of  similarity  arc  not  original  with  either  Mr. 
Taylor  or  myself,  but  are  to  be  inmul  in  the  earlier  publications  of 
Delaricci  and  Hlondel. 

3.  That  as  regards  the  points  of  dilTercnce,  in  which  Mr.  Taylor 
can  claim  originality,  his  theory  is  entirely  wrong. 

4.  That  even  if  Mr.  Taylor  had  ever  published  a  correct  theory, 
he  would  hardly  be  entitled  to  claim  credit  for  it  as  a  discovery,  for, 
where  any  one  of  a  large  number  of  theories  is  equally  probable,  the 
man  who  finds  out  the  true  one  by  making  actual  quantitative  experi- 
ments and  measurements  is  entitled  to  the  credit  of  the  discovery 
and  not  the  lucky  gucsser. 

So  far,  therefore,  from  disclaiming  originality,  as  Mr.  Taylor  sug- 
gests, I  have  no  hesitation  in  making  the  following  statements : 

1.  That  the  correct  theory  of  the  propagation  of  the  disturbances 
utilized  in  w  ircless  telegraphy  was  published  for  the  first  time  in  my 
papers  on  the  subject,  and  originated  with  me. 

2.  That  the  only  e.xperiments  and  measurements  ever  made,  prior 
to  the  present  year,  which  were  competent  to  decide  as  to  the  cor- 
rectness of  the  numerous  theories  advanced,  were  made  by  me. 

I  may  here  point  out  the  reason  for  the  failure  of  Mr.  Taylor  and 
others  to  give  the  correct  theory,  as  it  is  an  interesting  example  of 
the  value  of  quantitative  measurements.  Those  who  have  followed 
the  subject  are  aware  that  any  number  of  theories  have  been  ad- 
vanced, lor  example,  the  electrostatic  theory  of  Preece,  the  current 
wave  theory  of  Pupin,  the  earth  conduction  theory  of  some  French 
scientists,  the  electromagnetic  induction  theory,  the  Hertz  wave 
theory  of  Lodge  and  Slaby,  the  wobbling  earth  charge  of  Tesla  and 
others,  and  the  electrical  image  theories  of  Delaricci,  Blondel  and 
Taylor. 

A  priori,  any  one  of  these  theories  is  possible.  Applying  mathe- 
matical treatment  does  not  reduce  the  number  to  any  extent,  so  long 
as  the  sensitiveness  of  the  receiver  is  unknown.  The  "wobbling  the 
earth  charge"  theory  is  eliminated,  of  course,  for  the  reason  that 
so  far  as  wireless  is  concerned,  "there  ain't  any  such  a  pusson." 
Like  the  definition  of  a  "unit  magnetic  pole,"  the  statement  that  the 
capacity  of  a  sphere  is  equal  to  its  radius  is  one  of  those  unfortunate 
formulae  which  are  forever  causing  confusion  in  the  minds  of  those 
who  are  acquainted  with  the  formulae,  but  not  with  the  limitations 
within  which  they  are  correct.  Once  it  is  understood  that  the  capacity 
of  a  sphere  is  only  equal  to  its  radius  w-hen  the  oppositely-charged 
surface  is  removed  to  a  distance  which  is  very  large  compared  with 
the  radius  of  the  sphere,  the  idea  is  seen  to  be  a  purely  fictitious  one 
so  far  as  phenomena  taking  place  on  the  earth  is  concerned.  This, 
however,  is  not  generally  appreciated  by  amateur  electricians,  and  as 
an  example  of  the  ridiculous  mistakes  caused  by  this  lack  of  knowl- 
edge of  elementary  principles  we  may  take  the  theory  recently  pub- 
lished at  some  length  in  the  papers  of  the  Electrical  World  .\n"d 
Engineer,  where  a  theory  was  gravely  put  forward,  depending  on 
this  wholly  imaginary  earth  capacity,  which  called  for  the  transmis- 
sion of  electrical  disturbances  at  a  velocity  of  several  millions  of 
miles  per  second. 

The  only  way.  however,  to  distinguish  between  the  remaining 
theories  is  by  direct  quantitative  experiment.  The  writer,  therefore, 
first  made  careful  quantitative  measurements  of  the  energy  necessary 
to  work  the  coherer.  It  was  found  that  so  far  from  being  the 
"marvellously  sensitive  detector"  assumed  by  previous  experiments, 
the  coherer  was   really  a  very  inefficient  instrument,  taking  several 


crgi  to  produce  an  indication.    The  following  table  gives  the  relative 
and  absolute  efTicicncics  o{  various  types  of  receivers; 

Type  Ergi.  per  dot. 

I.     MtrconI    nlckrliilvrr  mm  ury    culicrcr    4.000 

a.     CjoIcI,  OS  per  crnt.,  Iliirnutii,  5  per  cent,  alloy.' i.ooo 

3.  Solari    rccrivrr    and    variuuii    lypei   of    carbon-itcet,    •trrl-alu- 

ininuui    Bn<l    •Icrlnicrcury    reccivrrt    o.ti 

4.  Magnetic     hyilcicalt     receiver     0.100 

5.  Hot    wire    barrcller    0,080 

6.  I.iqiilil     barrrtlrr      0.007 

In  making  this  comparison  the  coherers  were  adjusted  so  as  to 
be  as  sensitive  as  possible  without  giving  false  signals,  and  the  tele- 
pbduc  indicator  receivers  were  adjusted  so  as  to  be  just  stable  when 
not  .iiied  upon,  and  to  give  a  change  of  current  of  ten  microamperes 
m  the  telephone.  The  comparison  is  more  favorable  to  the  hysteresis 
receiver  than  it  should  be,  since  the  hysteresis  receiver  is  badly 
adapted  for  sharp  tuning,  .since  the  greater  the  hysteresis  effect  the 
worse  the  distortion  of  the  wave. 

Next,  a  few  quantitative  measurements  at  different  distances  at  once 
eliminate  the  electrostatic,  electromagnetic  induction  and  Taylor 
theories,  for  according  to  Mr.  Taylor's  theory  the  intensity  varies 
.1-  the  distance  and  the  electrostatic  and  electromagnetic  induction 
theories  call  for  a  high  power  of  the  distance,  while  the  measure- 
ments show  that  the  intensity  falls  oflf  as  the  square  of  the  distance. 

The  only  instrument  capable  of  deciding  between  the  remaining 
theories  is  the  hot-wire  barretter.  A  hysteresis  receiver  depends 
upon  the  maximum  intensity  and  not  the  integral  value  of  the  energy 
received,  while  the  relation  between  energy  received  and  indication 
is  not  uniform,  and  depends  somewhat  on  the  wave  length,  and  in 
addition  the  distortion  of  the  waves  prevents  accurate  tuning,  while 
I  he  coils  introduce  additional  induction  in  a  varying  amount,  and 
lengthen  the  circuit. 

On  the  other  hand,  the  hot-wire  barretter,  being  only  about  o.oi 
in.  long,  adds  no  appreciable  length,  inductance  or'capacity  to  the 
receiving  circuit,  does  not  distort  the  wave  form  and  gives  the  in- 
tegral effect.  In  addition,  it  possesses  the  very  remarkable  quality 
that  the  relation  between  energy  absorbed  and  increase  of  resistance 
is  an  absolutely  straight  line  up  to  near  the  point  of  melting.  This 
relation  is  entirely  dififerent  from  what  was  anticipated,  but  scores 
of  measurements,  both  in  air  and  X-ray  vacuum,  have  given  identical 
results.    It  is,  moreover,  easily  standardized. 

With  the  help  of  this  instrument,  then,  and  with  the  help  of  the 
additional  devices  mentioned  by  Mr.  Collins,  as  the  horizontal  bundle 
of  fine  iron  wires  and  the  double  copper  triangles,  the  writer  was 
enabled  to  plot  all  three  co-ordinates  of  the  waves  accurately,  and  to 
arrive  finally  at  the  result  published  in  the  Transactions  of  the  Amer- 
ican Institute  of  Electrical  Engineers  December,  1899,  the  correct 
theory  being  there  published  for  the  first  time,  the  methods  used 
in  the  fuller  investigation  being  first  described  in  some  communi- 
cations to  the  German  Patent  Office  in  1902  and  in  Mr.  Collins's 
paper. 

The  fact  was  also  ascertained  that  a  mere  grounding  of  the  ver- 
tical conductor  is  not  sufficient  to  insure  operativeness,  but  that  a 
natural  or  artificial  wave  chute  extending  at  least  one-quarter  wave 
length  must  also  be  used,  since  even  when  the  ground  connection 
has  only  a  few  ohms  resistance  it  is  impossible  to  send  signals  unless 
the  conducting  surface  is  also  present. 

Until  recently  no  experimental  corroboration  of  these  results  by 
other  experimenters  had  been  obtained,  but  from  references  in 
foreign  scientific  journals  it  is  understood  that  Dr.  Slaby  ha^  re- 
peated the  experiments  and  arrived  at  the  same  conclusion. 

That  the  waves  were  Hertz  waves  had  been  suggested  by  some, 
notably  by  Lodge.  That  this  is  not  the  case  was  settled  experi- 
mentally by  using  the  bundle  of  iron  wires  above  referred  to.  when 
it  was  found  that  in  the  case  of  curvature  of  the  surface  the  intensity 
was  strongest  near  the  ground  and  diminished  upwards,  instead  of 
the  reverse,  as  would  have  been  the  case  if  the  effect  had  been  due  to 
diffraction.  Mathematically,  it  was  settled  by  calculating  the  rate 
a'  which  dift'raction  effects  should  fall  off.  which  rate  was  entirely 
different  from  that  observed. 

Tc  return,  then,  to  the  image  theories  of  Delaricci.  Blondel,  Taylor 
and  the  writer.  Delaricci  suggested  the  image  effect.  Blondel  resug- 
gested  it  and  in  addition  stated  that  the  waves  were  propagated  over 
the  surface,  but  did  not  give  the  complete  theory  or  attempt  any 
proof  of  it.  Taylor  followed  Blondel.  but  in  extending  the  theory 
made  two  vital  mistakes :  First,  in  stating  that  the  intensity  fell  off 
ns  the  distance  instead  of  the  square  of  the  distance,  and  secondly  in 
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stating  that  the  earth  was  tlio  seat  of  currents.  Not  making  any 
c.\perimenls,  Mr.  Taylor  did  not  perceive  and  apparently  has  not 
yet  recognized,  that  his  theory  was  entirely  incorrect,  and  relates 
to  current  waves  such  as  exist  in  wires  and  not  to  true  radiation  of 
a  new  form,  differing  entirely  from  that  of  Hertz,  in  that,  in  conse- 
quence of  what  may  be  called  an  mflcction,  instead  of  a  reflection, 
the  waves  follow  the  surface  of  the  conductor. 

The  fact  that  there  is  no  current  flow  is  easily  shown,  either  ex- 
perimentally or  mathematically,  for  the  presence  of  a  current  in  the 
earth  would  call  for  a  violation  of  the  law  of  conservation  of  energy. 

In  this  connection  it  should  be  stated  that  the  fact  that  there  was 
no  current  flow  in  the  earth  accompanying  the  waves  was  probably 
first  realized  by  Dr.  John  S.  Stone,  though  I  am  not  aware  that  he 
made  any  experiments  to  establish  the  fact. 


In  conclusion,  I  would  point  f>ut  a  slip  in  Mr.  Collins's  article,  in 
that  he  credits  me  with  being  the  first  to  use  and  patent  the  method 
of  prolonging  the  oscillations  by  means  of  a  local  circuit  at  the  send- 
ing end.  This  should  be  qualified  so  as  to  read  "by  means  of  a  local 
circuit  at  the  sending  end  tuned  to  the  sending  conductor."  The  fun- 
damental difTerence  between  the  method  invented  by  Braun  and  that 
invented  by  me  is  that  in  Braun's  method  the  local  circuit  is  not 
tuned  to  the  sending  conductor  and  is  not  grounded,  whilst  in  my 
method  the  local  circuit  is  tuned  and  is  preferably  grounded.  The 
fact  that  the  Braun  apparatus,  as  now  constructed,  follows  the 
methods  covered  by  my  patent  of  December  15,  1899,  in  tuning  and 
grounding  probably  accounts  for  Prof.  Fleming's  mistake  in  attrib- 
uting this  method  to  Braun. 

Washington.  D.  C.  Reginald  A.  Fessenden. 


Dyna.'hos,  Motors  and  Transformers. 

New  Compound  Three-Phase  Generator. — Kolben. — The  author 
first  discusses  the  actions  in  the  rotor  of  compounded  synchronous 
and  non-synchronous  machines,  going  over  much  the  same  ground 
as  the  Heyland  did  in  an  article  on  this  subject  noted  in  last  week's 
Digest.  He  then  discusses  the  construction  of  the  new  compounded 
three-phase  generators  built  by  Kolben  &  Co.,  Prig,  with  Heyland's, 
compounded  magnet  winding.  The  sparking  at  the  commutator  is 
gotten  rid  of  by  winding  the  magnet  poles  with  several  parallel 
wires,  whereby  the  effect  is  obtained  that  if  one  wire  is  momen- 
tarily disconnected  a  wire  wound  parallel  is  left  connected,  and 
thus  neutralizes  the  action  of  the  self-induction  of  the  disconnected 
wire.  Practically  the  winding,  however,  is  not  made  with  two 
wires,  but  with  a  larger  number  of  parallel  wires,  which  has  the 
advantage  that  the  tension  at  the  brushes  can  be  chosen  higher  and 
therefore  the  brush  current  lower,  without  sparking  at  the  com- 
mutator. The  single  wires,  starting  from  the  middle,  are  con- 
nected together  at  certain  intervals,  with  the  result  that  the  differ- 
ence of  potential  between  two  adjacent  commutator  segments  is  also 
subdivided  into  certain  steps.  The  arrangement  also  has  the  ad- 
vantage that  the  watt  currents  flow  only  through  a  comparatively 
small  part  of  the  pole  winding,  thereby  also  reducing  the  losses. 
The  article  contains  illustrations  of  the  connections  of  a  six-pole 
generator,  which  was  given  in  the  Digest  of  August  8,  1903,  page 
227.  An  illustration  is  also  given  of  a  cross-section  and  a  per- 
spective view  of  a  normal  three-phase  machine,  which  was  provided 
with  a  commutator,  and  the  winding  of  the  magnet  poles  described 
above.  On  account  of  the  reduction  of  the  air-gap  thus  made 
possible,  the  copper  on  the  poles  was  reduced  from  70  to  50  kgm. 
In  spite  of  the  lesser  weight  of  copper,  the  copper  loss  in  the  poles 
measured  at  inductive  load  with  cos  0  z=  0.8,  fell  from  4  per  cent. 
in  the  normal  machine  to  2  per  cent,  in  the  compounded  machine. 
It  has  been  found  advantageous  to  use  a  number  of  small  brushes, 
each  of  which  is  set  back  a  certain  amount  relatively  to  the  other 
in  the  direction  of  rotation,  so  that  altogether  they  cover  the  desired 
number  of  commutator  segments.  A  table  is  given  with  experi- 
mental results  from  a  six-pole,  20-kw  machine,  of  250  volts  and  50 
cycles.  This  is  a  normal  three-phase  generator,  the  exciter  of 
which  was  replaced  by  a  commutator  and  the  magnet  pole  winding 
changed.  It  is  stated  that  a  larger  number  of  generators,  com- 
pounded after  the  above  principle,  are  at  present  in  course  of  con- 
struction, amongst  them  some  of  1,500  kw. — Elek.  Zeit.,  October  8. 

Commutator  Brushes  Running  Under  Oil. — Osnos. — The  author 
first  discusses  briefly  the  ideas  which  had  been  proposed  for  the 
solution  of  this  problem.  He  then  outlines  a  construction  of  his 
own,  a?  shown  in  the  adjoining  figure.  The  brushes,  b,  run  on  the 
iimer  circumference  of  a  hollow  commutator  containing  some  oil ; 
the  commutator  segments,  s,  are  provided  with  radial  ribs ;  a  is  for 
the  connection  of  the  commutator  segment  with  the  armature  wind- 
ing. The  author  states  that  in  order  to  get  along  with  only  two 
brushes,  which  are  both  on  the  lower  part  of  the  commutator,  it  is 
l)referable  to  make  the  armature  winding  a  pure  series  winding. 
At  higher  speeds  there  will  ho  a  layer  of  oil  at  the  upper  part,  due 


to  centrifugal  force,  and  in  that  case  the  brushes  can  be  arranged 
as  usual.  As  advantages  of  running  the  brushes  in  oil,  the  author 
enumerates  the  following:  I.  The  armature  can  be  wound  in  such 
a  manner  that  short-circuit  currents  are  entirely  obviated.  This  is 
done  by  winding  the  armature  with  two  parallel,  electrically-sep- 
arated, coils,  which  are  connected  to  alternate  commutator  segments, 
and  making  the  thickness  of  the  brush  smaller  than  the  width  of 
one  commutator  segment.     With  the  ordinary  commutator  arrange- 


BRUSHES    UNDER    OIL. 

ment  this  cannot  be  done,  on  account  of  the  heavy  sparking,  but 
this  is  obviated  when  the  brushes  run  under  oil.  As  sparking  at 
the  commutator  is  excluded,  many  windings  can  be  used  per  com- 
mutator segment  and  few  segments,  for  a  given  voltage.  3.  Metallic 
brushes  can  be  used  and,  therefore,  the  length  of  the  commutator 
and  the  cost  of  the  machine  becomes  less,  and  the  losses  due  to 
contact  resistance  as  well  as  the  friction  losses,  are  decreased.  4. 
As  the  contact  surface  with  metallic  brushes  can  be  made  small, 
it  is  possible  to  always  use  a  series  winding  with  only  two  brushes 
on  the  commutator,  and  therefore  an  exact  adjustment  of  the  posi- 
tion of  the  brushes,  which  otherwise  would  be  necessary  for  the 
above  armature  winding,  can  be  dispensed  with.  He  points  to  the 
importance  of  the  advantages  i  and  2  for  the  commutator  of 
single-phase  alternating-current  motors,  and  believes  that  it  will  be 
possible  with  this  arrangement  to  use  single-phase  series  motors 
directly  for  high  voltage,  without  transformers. — Zeit.  f.  Elek., 
October  11. 

Designing  of  Direct-Current  Machines. — Hob.\rt. — The  author 
discusses  the  influence  of  the  number  of  revolutions  on  the  designing 
of  direct-current  machines.  He  considers  a  case  of  designing  a 
machine  for  100  kw  at  500  volts,  with  the  usual  guarantee  of  less 
than  45°  C.  rise  of  temperature  at  any  part  of  the  machine  and 
sparkless  running  with  constant  position  of  the  brushes  from  no 
load  to  25  per  cent,  overload,  the  dynamo  to  be  compounded  for 
constant  voltage  at  all  loads.  The  example  is  calculated  at  con- 
siderable length  with  tables  of  costs  for  machines  of  various  speeds 
and  cost  curves.  The  following  points  are  noted  in  conclusion : 
T    Direct-current   machines  are  best  suitable  for  a  low  number  of 
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revolutiuns.  Fur  each  output  there  is  a  speed,  at  which  ihr  price 
of  the  machine  becomes  n  niinirinim.  3.  Direct-current  macliiiu-H 
of  equal  output  but  of  dilTerent  speeds,  ought  to  have  tlic  same 
armature  diameter,  j.  The  cost  of  prochutioii  of  a  inacliiiic  i^  pro 
portional  to  D  X  L,  wliere  L  =  tijc  diameter  of  tiie  armature  and 
L  =  the  length  of  the  armature,  measured  between  the  ends  of  the 
winding.— £/«•*•.  Zeit.,  October  t. 

Li(;ins  ANt>  Lkwitinu. 

Osmium  Lumpi.  A  dcscripiion  ol  the  manufaclim-  oi  incan- 
descent wires  for  osmium  himps,  based  on  u-i-fiitly  issued  German 
patent  spicitications.  It  lias  been  found  possible  to  produce  suitable 
osmium  wires  by  bringing  the  osmium  in  a  finely-divided  state, 
mixed  with  a  carrier  or  binder,  into  the  form  of  a  wire.  The  wire 
tlius  formed  is  treated  in  the  electric  furnace  by  heating  it  by  means 
of  the  current  to  a  high  temperature,  above  that  of  the  vaporization 
point  of  platinum.  The  binding  material  is  thereby  destroyed  and 
the  individual  osmium  particles  arc  welded  together.  The  heating 
of  the  osmium  wire  must  be  carried  only  to  a  point  at  which  it  still 
remains  finely  porous,  as  dense  wires  arc  liable  to  break  in  the  lamp. 
The  manufacture  of  a  filament  consisting  of  an  osmium  platinum 
alloy  is  carried  out  by  heating  a  thin  platinum  wire  by  the  current 
in  a  reducing  atmosphere,  which  must  contain  hydrocarbons,  a 
considerable  amount  of  water  vapor  and  vapors  of  perosniic  acid. 
Metallic  osmium  will  separate  on  the  platinum  wire,  which  is  then 
heated  above  the  vaporization  point  of  the  platinum.  The  residual 
filament  consists  of  an  elastic  tube,  consisting  mainly  of  osmium, 
but  still  containing  some  platinum.  Various  methods  arc  described 
for  the  manufacture  of  osmium  carbon  filaments,  which  can  also  be 
mi.xed  with  thorium  or  zirconium  oxide. — Zeit.  f.  Bcleuclit,  Sep- 
tember 30. 

REFERENCE. 

EMcicut  Light. — A  description  of  a  iiuiluxl  by  which  light  was 
produced  about  30  times  as  efficiently  as  in  the  incandescent  electric 
l;<mp,  is  given  in  an  abstract  entitled  "Slow  Cathode  Rays,"  under 
"Electrophysics." 

Power. 

Comfressed  Air  in  Connection  ivith  Electric  Cranes. — Jordan.— 
The  author  discusses  at  great  length  and  with  the  aid  of  many  dia- 
grams and  drawings,  the  disadvantages  which  are  encountered  in 
the  application  of  magnetic  brakes  to  cranes  and  other  lifting  ap- 
pliances, which  are  operated  by  electric  power.  He  advocates  the 
use  of  compressed  air  for  braking  purposes,  and  illustrates  a  com- 
pressor which  is  actuated  by  the  lifting  mechanism  of  the  crane, 
and  shows  its  application  to  an  electric  crane.  The  advantages  of 
this  method  of  braking  are  claimed  to  be  as  follows :  i,  smaller  cost 
of  installation ;  2,  much  smaller  weight ;  3,  much  smaller  consump- 
tion of  power;  4,  greater  safety  of  running;  S,  smoothness  of 
braking;  6,  taking  the  load  off  the  lifting  motor  during  the  period 
of  stoppage,  and  with  polyphase  currents  also  great  saving  of  energy 
by  doing  away  with  the  electric  braking  during  this  period ;  7,  simple 
and  safer  handling  of  the  steering  gear  and  longer  life  of  the  con- 
troller by  reason  of  doing  away  with  the  gradual  insertion  of  resist- 
ances in  stopping ;  8,  increase  of  working  time  of  the  crane  by  reason 
of  smaller  periods  of  stoppage ;  9,  increase  of  efficiency  of  the  lifting 
mechanism  by  using  the  compressed  air  for  cooling  the  motor. — 
Dingler's  Polyt.  Jour.,  September  19.  26. 

Air  Compressors  for  Mining,  Driven  by  Electricity. — An  illus- 
trated general  description  of  several  constructions  of  mine  drilling 
apparatus  embodying  the  so-called  electropneumatic  system ;  that  is, 
the  employment  of  air  compressors  for  the  actual  drilling,  the  com- 
pressors themselves  being  driven  by  electricity.  This  system  is 
said  to  combine  the  advantages  of  the  pneumatic  and  the  electric 
systems,  as  it  has  the  high  efficiency,  easy  mode  of  installation  and 
cheapness  of  transmission  of  the  electric  system,  and  the  reliability 
and  ease  of  manipulation  of  the  pneumatic  system.  A  table  is  given 
for  the  efficiency  of  an  electric  installation,  which  works  out  to 
35.5  per  cent.,  while  the  efficiency  of  the  pneumatic  system  only 
reaches  a  maximum  of  20  per  cent.  The  efficiency  for  the  electro- 
pneumatic  system  is  stated  to  be  36  per  cent. — Glueckauf,  October  3. 

REFERENCES. 

Polyphase  Plant  in  Collieries. — An  abstract  with  particulars  of  the 
three-phase  equipment  of  several  English  collieries.     Four  of  them 


are  ct|ui|>prd  with  u  sluw-spccd  coiiipoiiiid  condensing  engine,  run- 
ning at  yo  r.p.iii.,  and  directly  coupled  to  a  40-polc,  375-kw  alter- 
nator, of  the  revolving  armature  type.  The  fifth  colliery  has  two 
joo  kw  alteiii.itors,  directly  coupled  to  ciiKincs  running  at  300  r.p.m. 
riie  output  of  the  plant  of  all  the  collieries  aggregates  3,500  hp. 
Three-phase  motors  arc  largely  used  in  connection  with  both  surface 
and  underground  work. — Lond.  Elec,  October  9;  from  Iron  &  Coal 
Trades  Rev. 

Triphase-Current  Transmission. — Gi;akini. — A  well-illustrated  de- 
scription of  the  installation  for  a  triphase-current  transmission  at 
3(>,oiX)  volts  for  a  distance  of  11  miles,  to  the  Oerlikon  Works,  where 
It  is  used  to  operate  the  plant.  The  mean  total  energy  at  the  two 
hydraulic  power  stations  is  550  kw.  They  arc  iJ4  miles  distant 
from  each  other,  the  energy  from  the  smaller  one,  120  kw,  at  5,000 
volts,  being  transmitted  to  the  larger,  where  it  is  stepped  up  to 
jo,ooo.  The  larger  station  includes  three  turbines  and  3  generators 
running  at  lOO  volts,  50  cycles  and  1,200  amp.  Each  generator  is 
direct-connected  to  a  triphasc  transformer  of  150  kw.  The  line 
comprises  4  conductors  .157  in.  in  diameter,  spaced  20  in.  apart. — 
Scien.  Am.  Supp.,  October  17. 

Traction. 

Recent  Electric  Locomotives. — Brunn. — The  continuation  of  the 
serial  previously  noted  in  the  Digest.  The  present  issue  contains 
the  illustrated  description  of  a  machine,  several  of  which  are  run- 
ning on  a  local  railroad  near  Budapest,  Hungary.  The  machine 
has  two  direct-current  motors  of  about  30  to  40  hp  each,  which 
drive  the  axles  by  means  of  simple  gears.  The  locomotive  is  able 
to  draw  two  cars,  of  a  total  weight  of  25  tons,  over  a  lo-per-cent. 
grade  with  a  speed  of  20  km.  per  hour. — Zeit.  f.  Electrotechnik  und 
Maschinenbau,  September  16. 

Mine  Locomotives. — Egcer. — A  description,  with  plans  and  cross- 
section  of  an  electric  mine  locomotive  for  narrow  gauge.  The 
machine  draws  a  total  load  of  5  tons  at  a  grade  of  18  per  cent.,  with 
a  speed  of  12  km.  per  hour.  Two  9-hp  motors  are  used  running  at 
300  volts  with  750  r.p.m.  A  diagram  of  the  electrical  connections 
is  also  given.  Measurements  at  the  dynamo  switchboard,  when 
the  mine  railway  was  in  full  operation,  indicated  a  consumption  of 
20  to  60  amp.  at  330  to  370  volts,  an  average  of  14  kw.  A  calcula- 
tion of  the  saving  effected  over  the  method  of  hauling  with  horses 
shows  a  considerable  economy  resulting  from  the  use  of  electricity. 
— Elek.  Zeit.,  October  i. 

references. 

Safety  Appliances  for  Electric  Railroads. — An  illustrated  descrip- 
tion of  several  recent  German  fender  constructions. — Elek.  Rund- 
schau, October  i. 

Electricity  in  Automobiles. — Bibolini. — A  long  paper,  in  which 
the  author  reviews  the  applications  of  electricity  for  the  propulsion 
of  automobiles  and  compares  different  types. — Annali  della  Societa 
degli  Ingegneri  e  degli  Architetti  Italiani,  No.  3,  1903. 

French  Electric  Railway  Statistics. — Soulier. — A  statistical  article 
on  the  electric  railroads  and  traction  roads  actually  running  or  in 
course  of  construction  in  France  on  the  first  of  January,  1903.  The 
tables  give  the  name  of  each  company,  the  constructor,  the  length 
of  the  line,  the  gauge,  type  and  weight  of  rails,  the  maximum  grade, 
the  minimum  diameter  of  the  curves,  the  number,  origin  and  power 
of  the  generators,  the  total  motive  power,  the  voltage  of  distribution, 
the  system  adopted  for  transmission,  the  number  of  motor  cars 
and  trailers,  the  number  and  power  of  motors  per  car  and  other 
details. — L'Ind.  Elec,  September  25. 

Installations,  Systems  and  Appliances. 

Three-Phase  Switch  Gear. — Eborall. — The  continuation  of  his 
article  previously  noted  in  the  Digest.  The  author  first  considers 
the  objections  against  the  "remote  control"  type  of  switchboard, 
mainly  on  account  of  its  being  expensive.  He  then  gives  a  sketch 
of  a  simple  form  of  the  so-called  "bench  board"  type  of  high- 
pressure  switchboard  arranged  for  distant  control  and  discusses  and 
illustrates  several  forms  of  bus-bar  arrangements.  The  subject  of 
protective  overload  devices  for  high-pressure,  three-phase  circuits, 
is  then  taken  up.  The  question  is  one  of  automatic  oil  switches 
versus  oil  fuses ;  he  has  had  occasion  to  observe  the  working  of  such 
fuses  on  7,000  and  10,000  volts  polyphase  systems ;  they  often  worked 
excellently  and  sometimes  quite  the  reverse,  with  serious  conse- 
quences to  the  whole  installation.     He  concluded  that  the  appHca- 
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tion  of  fuses  at  all  to  this  class  of  work  was  wrong  in  principle. 
The  principal  advantages  of  automatically-operated  oil  circuit- 
breakers  in  comparison  with  fuses  for  protecting  high-pressure 
circuits  transmitting  large  amounts  of  energy,  are  summarized  by 
the  author  as  follows :  a,  saving  of  the  considerable  space  required 
by  the  fuse  on  the  high-pressure  panel ;  b,  much  better  arrangement 
of  the  whole  switchboard;  c,  no  necessity  of  renewing  the  pro- 
tective device  on  the  part  of  the  attendant,  as  the  automatic  switch 
is  reset  from  the  platform,  and  there  is  a  consequent  saving  of  time; 
d,  the  switch  is  a  thoroughly  mechanical  arrangement,  which  a  fuse 
with  its  porcelain  pots  or  tubes,  etc.,  certainly  is  not;  e,  the  switch 
can  be  underset  or  overset  temporarily,  and  operates  with  absolute 
certainty  at  a  given  value  of  current;  f,  the  fuse  has  no  selective 
action  and  cannot  discriminate  between  forward  and  reverse  currents 
or  operate  after  a  certain  definite  time  has  elapsed ;  g,  the  switch 
operates  quickly  without  noise  or  disturbance. — Lond.  Eng'ing, 
October  2. 

Electricity  Supply  in  Dublin. — A  long  illustrated  description  of 
the  new  electricity  works.  Steam  is  furnished  by  five  Lancashire 
boilers  and  four  water  tube  boilers.  The  main  generating  sets  are 
four  in  number,  two  of  1,000  kw  and  two  of  soo-kw  capacity.  The 
engines  are  of  the  vertical  Corliss  compound  inverted  type,  the 
fly-wheel  being  14  ft.  in  diameter  by  28  in.  wide,  the  pole  pieces  of 
the  three-phase  generators  being  attached  to  the  periphery  of  the 
fly-wheel.  Current  is  generated  directly  at  5,000  volts,  50  cycles. 
The  windings  of  the  three  phases  are  not  connected  on  the  machine 
itself,  but  arc  brought  to  a  terminal  box  at  the  side  of  the  casting, 
and  thence  three  separate  concentric  cables  run  to  the  switchboard, 
the  star  connection  of  the  machines  being  made  at  the  switchboard 
by  an  earth  bus-bar.  Six-pole  exciters,  supplying  a  maximum  cur- 
rent of  260  and  320  amp.  respectively  at  100  volts,  are  driven  by  the 
main  engine  shaft,  their  armatures  being  overhung.  When  run- 
ning at  the  normal  speed  of  SsH  r.p.m.  and  with  a  working  steam 
pressure  of  150  pounds  and  26-in.  vacuum,  the  ihp  of  each  of  the 
engines  is  1,620  and  the  output  of  the  generator  1,000  kw.  The 
specified  steam  consumptions  are  19  pounds  of  steam  per  kw-hour 
for  the  larger  sets  and  21  pounds  for  the  smaller  sets.  The  valve 
gear  on  the  engines  is  illustrated  and  described  in  detail,  as  are  also 
the  arrangements  for  condensation.  There  is  also  a  motor  gen- 
erator for  charging  a  battery  of  58  cells,  each  containing  27  plates. 
At  a  normal  six-hour  discharge  rate  the  capacity  of  the  battery  is 
1,200  amp.-hours  and  the  maximum  discharge  rate  is  650  amp. 
The  battery  is  used  for  the  lighting  of  the  works  at  100  volts,  and 
provision  is  made  for  exciting  the  alternators  from  the  cells  in  the 
case  of  failure  of  any  exciter. — Lond.  Elec,  September  25,  October  2. 

Bexley  (England)  Electric  Lighting  and  Tramivay  Installation.^ 
An  illustrated  description  of  the  recently-opened  installation.  The 
generating  plant  comprises  two  engines  of  150  kw  each,  each  engine 
being  coupled  to  two  generators.  One  of  these  is  a  i6-pole,  single- 
phase,  iso-kw,  50-cycle  alternator,  running  at  2,100  volts,  and  the 
other  a  iso-kw,  direct-current,  compound- wound,  4-pole  railway 
generator  of  550  volts.  The  alternators  are  of  the  revolving  field 
type,  the  rotor  spider  being  of  cast  iron.  A  battery  of  240  cells 
has  been  installed,  which  is  capable  of  giving  50  amp.  at  500  volts 
for  eight  hours,  200  amp.  for  one  hour  and  400  amp.  for  a  short 
period.  It  is  worked  in  conjunction  with  an  automatic  motor. 
booster  and  exciter,  coupled  together,  and  running  at  950  r.p.m. 
The  motor  and  exciter  both  get  current  from  the  tramway  bus-bars 
and  the  booster  will  give  a  maximum  voltage  of  120,  a  normal 
current  of  200  and  a  maximum  of  400  amp.  The  switchboard  in- 
stallation is  given  in  detail,  as  are  also  the  boiler  room  installation, 
auxiliaries,  etc. — Lond.  Elec.  Rev.,  October  9. 

New  Graphite  Resistance. — Hopfelt. — An  article  describing  sev- 
eral new  forms  of  graphite  rheostats  and  experiments  on  their 
ohmic  resistance  under  the  action  of  varying  currents.  The  graphite 
is  used  in  the  form  of  powder  and  is  introduced  into  iron  rings, 
which  are  closed  on  both  sides  by  iron  plates,  which  are,  however, 
insulated  from  the  rings  by  asbestos  and  mica.  •  The  iron  plates 
quickly  conduct  away  the  heat,  which  is  generated  in  the  interior, 
and  serve  at  the  same  time  as  current  connectors. — Elek.  Zeit., 
October  8. 

REFERENCE. 

Graphic  Calculation  of  Motor  Starters. — Krause. — An  article  illus- 
trated by  diagrams,  in  which  the  author  discusses  a  graphical  method 


for  the  calculation  of  starters  for  shunt,  series  and  non-synchronous 
polyphase  motors.— Zeit.  f.  Elek.,  October  4. 

Wires,  Wiring  and  Conduits. 

reference. 

Copper  Wires  for  Electric  Purposes. — Schwieger. — An  illustrated 
review  of  the  manufacture  of  copper  wires  for  electrical  conductors. 
A  description  is  given  of  a  modern  installation  in  which  individual 
electric  driving  of  the  tools  is  employed.  The  operation  of  rolling 
and  drawing  the  wires  is  explained. — Elek.  Am.,  September  24; 
October  i. 

Electro-Physics  and  Magnetism. 

Law  of  the  Condenser  in  the  Induction  Coil. — Ives. — The  author 
uses  the  term  "optimum  capacity,"  in  an  induction  coil,  to  define 
that  capacity  of  the  condenser,  which,  when  placed  around  the  break, 
will  give  the  longest  spark  in  the  secondary.  This  has  also  been 
found  by  experiment  to  be  the  least  capacity  that  causes  the  spark- 
ing at  the  break  to  disappear,  or  if  not  entirely  to  disappear,  to  be- 
come very  small.  The  author  tried  to  find  by  experiment  the  rela- 
tion between  the  optimum  capacity  and  the  other  constants  of  the 
primary  circuit,  viz. :  the  current,  the  resistance  and  the  inductance. 
The  break  consisted  of  an  amalgamated  copper  wire  one  millimeter 
in  diameter,  dipping  into  a  cup  of  mercury.  The  surface  of  the 
mercury  was  covered  by  two  or  three  centimetres  of  distilled  water 
and  the  breaking  was  done  by  hand.  In  summing  up  he  makes  the 
following  statements  with  regard  to  the  optimum  capacity  for  the 
particular  kind  of  mercury  break  used.  It  depends  upon  the  sign 
of  the  breaking  pole ;  it  is,  in  general,  proportional  to  a  pow  er  of 
the  primary  current,  greater  than  the  square  and  less  than  the  cube ; 
it  depends  very  markedly  upon  the  resistance  of  the  connections 
leading  both  to  the  break  and  to  the  condenser ;  it  is  a  function  of 
the  inductance  of  the  primary,  but  for  large  inductances  becomes 
practically  independent  of  it. — Phil.  Mag.,  October. 

Distribution  of  Electric  Lines  of  Force. — Seddig. — An  illustrated 
abstract  of  a  thesis  on  the  representation  of  the  distribution  of  the 
electric  lines  of  force  and  especially  the  change  of  direction  which 
is  brought  about  by  the  influence  of  dielectrics.  The  author  used 
the  suspension  method  for  rendering  the  lines  of  force  visible.  He 
immersed  two  electrodes,  connected  to  the  poles  of  an  influence  ma- 
chine, in  a  non-conducting  liquid  (turpentine  oil),  which  contained 
a  large  number  of  fine  suspended  particles  of  glycerin  or  chinin 
sulphate.  If  an  electrostatic  field  is  generated  between  the  electrodes, 
the  suspended  particles  arrange  themselves  in  the  direction  of  the 
electric  lines  of  force,  and  falling  down  to  the  bottom  of  the  vessel 
they  form  a  sediment  in  which  the  lines  of  force  are  represented  in 
characteristic  lines.  Illustrations  are  given  of  the  appearance  of  the 
lines  of  force  between  two  small  charged  balls,  between  two  charged 
condenser  plates  with  a  metallic  ring  between  them,  and  between 
two  condenser  plates  with  a  hard  rubber  ring  between.  In  the  first 
case  they  look  much  like  the  magnetic  lines  of  force.  The  second 
illustration  shows  clearly  the  curving  in  of  the  lines  of  force  into 
the  ring  and  the  screening  action  of  the  metallic  ring.  In  the  case 
of  the  hard  rubber  ring  between  two  condenser  plates  the  illustration 
shows  also  lines  of  force  in  the  interior  of  the  ring  and  a  small  out- 
ward curvature  of  the  lines,  on  account  of  the  somewhat  smaller 
dielectric  constant  of  the  hard  rubber  compared  to  that  of  the  sus- 
pension.— Elek.  Zeit.,  September  24. 

Slow  Cathode  Rays. — Lenard. — .A^n  abstract  giving  the  author's 
results  of  his  work  with  "slow"  cathode  rays.  He  discovered  in 
1899  that  the  impact  of  ultra-violet  light  upon  a  negatively-charged 
conductor  causes  the  latter  to  give  out  rays  which  have  all  the 
characteristics  of  cathode  rays,  but  which  travel  at  a  rate  of  only 
one-thirtieth  of  the  velocity  of  light.  He  has  now  investigated 
them  by  means  of  phosphorescence,  which  is  somewhat  difficult  to 
produce,  owing  to  the  slowness  of  the  rays.  He  also  studied  the 
effect  of  these  slow  rays  on  various  gases  and  found  that  they 
make  the  gases  themselves  emit  cathode  rays.  The  rays  may  be 
made  visible  on  a  screen  by  a  suitable  adjustment  of  the  potentials 
of  the  electrode  and  the  screen.  If  the  former  is  charged  to  —  500 
volts  the  rays  just  produce  a  luminous  patch  on  the  uncharged 
screen.  But  if  the  latter  is  charged  to  4,000  volts,  the  potential  of 
the  electrode  exposed  to  the  ultra-violet  light  may  be  reduced  to 
—  4  volts  without  stopping  the  phosphorescence.  The  distance 
between    electrode    and   screen    is    14    cm.     When   the   electrode   is 
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iit'uli.il  lilt-  ra><i  (Id  nut  k"  lintiici  lliaii  H  cm.,  ovmiik  In  ilifftiiioii 
.mil  ilu-  mllucnii-  nl  tiic  lUiignctic  ticM  ul  the  iMrili.  llic  subslaiicr 
ciiii)lu)i-il  lor  tlic  screciist  was  a  nii.xturc  of  caUinitiin  .sulphidr, 
bisiinith  and  sodium  tliiosulphatc.  The  luminoii.s  cfTcct  is  very 
coiisidciabic  and  amoimts  to  lo  1  loftier  units  per  wall,  wtiicli  is  more 
than  .(o  times,  the  o.j  Hefner  iinit.s  per  watt  of  the  iiKMndeseeiit 
lamp. -Lend.  lilt'C,  October  y;  from  .hinal,-ii  dcr  I'hysik.,  No. 
11,  it/>3- 

l''i-nomagnetic  SuhstoHces. — Honda  and  Shimizek.-  The  .nitliors 
give  the  results  of  tlieir  iiivesti|;atioi)  of  the  chanKe  of  leugtii  of 
ferri>magi)elic  substances  under  high  and  low  temperatures,  by  mag- 
netization. Healing  of  the  substances  was  effected  by  an  electric 
current ;  the  low  lemperature  researches  were  conducted  at  the 
temperature  of  licpiid  air.  The  substances  investigated  were  soft 
iron,  timgstcn  steel,  cast  and  annealed  cobalt  and  nickel.  Curves 
are  given  for  these  materials.  The  general  conclusion  of  the  authors 
is  that  for  soft  iron,  tungsten  steel,  cast  and  annealed  cobalt,  the 
ehanges  of  leuKtli,  which  are  so  very  dilTereiit  from  each  other  at 
the  ordinary  temperature,  assume  an  extraordinarily  sitnplc  char- 
acter at  high  temperatures,  in  so  far  as  they  tend  to  become  pro- 
portional to  the  niagnetic  force. — /'/ii7  Mai;.,  October. 

Electro-Chemistry  and  Batteries. 

Electrolytic  l-.stimalion  of  Miinilc  (Jmnititics  of  .Irscnic. — Tiiori'k. 
— The  author  describes  a  method  for  the  analysis  of  substances  con 
taining  small  amounts  of  arsenic,  especially  brewing  materials.  Thi- 
apparatus  used  by  him  is  illustrated  and  described  at  considerable 
length.  The  principle  of  the  method  consists  in  the  employment  of 
a  vessel  with  a  porous  cup.  The  platinum  cathode  is  arranged 
within  the  cup,  and  the  solution  to  be  electrolyzed  is  also  placed  in 
the  cup.  When  the  current  is  allowed  to  act,  the  hydrogen,  which 
is  generated  at  the  platinum  cathode,  forms  hydrogen  arsenide  with 
the  arsenic  contained  in  the  material,  which  latter  is  collected  and 
heated  in  order  to  form  a  deposit  of  arsenic,  a  so-called  arsenic 
mirror.  The  mirrors  thus  obtained  are  then  compared  with  standard 
mirrors,  gotten  by  treating  solutions  with  a  known  amount  of 
arsenic.  The  preparation  and  testing  of  the  solutions,  and  the  ad- 
vantages of  this  electrolytic  method  over  the  ordinary  methods  of 
analysis  are  set  forth  at  length. — Electrochemist  &  Metallurgist, 
September. 

REFERENCES. 

The  Electric  Furnace. — Mixet. — The  continuation  of  his  illus- 
trated serial  on  the  electric  furnace,  its  origin,  development  and 
forms  of  application,  previously  noted  in  the  Digest.  In  the  present 
installment  he  describes  the  furnaces  of  Menges,  Kleiner-Fiertz, 
Rouleaux,  Rogerson,  Gerard-Lecuyer  and  Stassans.  He  then  begins 
the  discussion  of  the  electrolytic  furnaces,  beginning  with  Heroult's 
construction. — Electrochem.  Zcit.,  October. 

Units,  Measurements  and  Instruments. 

Measurement  of  Self-induction. — Hohage. — The  author  describes 
a  zero  method  for  the  comparison  of  self-induction  coefficients  by 
means  of  a  galvanometer.  He  has  shown  previously  that  when  two 
self-inductions,  which  are  to  be  compared,  are  inserted  into  an  al- 
ternating cii-cuit  as  branches  of  a  Wheatstone  bridge,  their  ratio 
is  equal  to  that  of  the  ohmic  resistances  in  the  other  two  branches, 
if  the  voltage  between  the  junction  of  the  self-inductions  and  the 
junction  of  the  resistances,  is  in  phase  with  the  current;  the  ohmic 
resistances  of  the  self-inductions  are  without  influence.  A  Joubert 
disc  and  a  galvanometer  are  now  connected  to  the  bridge  wire  be- 
tween the  junction  of  the  self-inductions  and  the  junction  of  the 
resistances,  which  disc  runs  synchronously  with  the  alternating-cur- 
rent generator.  If  now  the  contact  brush  of  the  disc  is  put  into  such 
a  position  that  the  circuit  of  the  galvanometer  is  closed  only  at 
the  instant  when  the  wave  of  the  current  has  reached  a  zero  value, 
the  deflection  of  the  galvanometer  will  disappear  when  the  voltage 
and  the  current  have  the  same  phase,  all  waves  being  supposed  to 
be  sinusoidal.  The  arrangement  which  the  author  uses  is  shown  in 
the  accompanying  illustration,  where  B  is  the  Joubert  disc  and  U 
a  commutator  switch.  To  obtain  the  right  position  of  the  contact 
brush,  an  inductionless  resistance,  r,  is  inserted,  which  must,  how- 
ever, be  so  small  that  it  does  not  appreciably  lessen  the  phase  dis- 
placement. The  galvanometer  and  the  Joubert  disc  are  connected 
to  the  ends  of  this  resistance.  The  measurement  is  made  as  fol- 
lows :     The  switch,   U,  is  put  into  position  7  and  the  brush,  B,  is 


lurneil  uiilii  the  deflection  of  the  gulvanomctcr  becomcii  zero;  then 
the  switch,  U,  is  put  on  //  and  the  measuring  wire  contact,  C,  is 
moved  about  imtil  the  galvanometer  dellection  is  zero;  then  1-^/1-.^  = 
',/'j.  i'l  which  /,  and  /^  arc  ohntic  resistances.  H  in  position  /  of 
the  switch,  I',  the  brush,  H,  is  not  regulated  for  the  (Icflciiiun  o,  Ijut 


measurement  of  self-induction. 

for  the  maximum  deflection,  and  in  position  IJ  the  contact,  C,  as 
above,  is  set  for  the  deflection  zero,  then  r.^/r^  =  l^^/l^^i  that  is, 
the  ratio  of  the  ohmic  resistances  of  the  induction  coils  is  obtained, 
uninlluenced  by  their  self-induction.  The  method  is  stated  to  be 
\ery  accurate,  even  with  very  small  values,  and  a  small  number  of 
alternations. — Elek.  Zeit.,  October  i. 

Telegraphy,  Telephony  and  Signals. 

Portsmouth  (England)  Tch'l'hone  Exchange. — An  illustrated  de- 
scription of  the  exchange,  which  is  an  independent  municipal  un- 
dertaking. The  system  of  distribution  employed  is  a  combination 
of  underground  cables  with  overhead  distribution  from  the  ends  of 
these  cables.  The  main  cables  are  led  into  the  testing  room  and 
connected  to  the  main  distributing  board  for  testing  purposes;  they 
are  also  fited  with  taps  for  pumping  dry  air  into  the  lead  covering. 
The  lines  are  then  cross-connected  on  to  the  lightning  arresters 
;md  high-tension  guards,  from  where  they  are  led  to  the  switchboard. 
The  switching  system  adopted  is  the  central  battery  signal  with 
local  batteries  in  the  subscriber's  instrument.  The  operation  of  the 
central  battery  multiple  switchboard  is  described  and  illustrated  by 
cuts  and  diagrams.  The  power  plant,  consisting  of  a  motor  gen- 
erator, which  converts  the  alternating  lOO-volt  town  supply  into 
direct  current,  and  of  duplicate  sets  of  storage  batteries,  is  also 
described.  The  dynamo  is  fitted  with  choking  coils  so  that  in  the 
case  of  break-down  of  the  accumulators,  which  are  connected  in 
shunt,  all  the  circuits  can  be  worked  directly  on  the  machine. — Lond. 
Elec.  Eng.,  October  g. 

Wireless  Telegra[ihy  Stations. — Albrecht. — A  description  of  a 
wireless  installation  between  Aussig  and  Teplitz,  Austria.  The  two 
stations  are  14  km.  apart.  The  apparatus  is  constructed  for  the 
Slaby-Arco  system,  and  is  described  in  detail.  The  station  in 
Aussig  was  situated  in  the  grounds  of  a  large  exposition.  An  inter- 
esting and  very  troublesome  phenomenon  made  its  appearance  in 
.Aussig,  namely,  that  during  the  sending  of  messages  strong  sparks 
passed  between  the  wires  of  the  neighboring  electric  light  circuits, 
which  drew  the  220-volt  light  pressure  after  them  and  caused  violent 
short-circuits.  On  account  of  this  all  light  circuits  have  to  be  dis- 
connected during  the  period  of  wireless  communication.  At  the 
other  station  in  the  electrotechnical  school  in  Teplitz  it  was  also 
possible  to  draw  sparks  5  to  10  mm.  long  from  all  circuits,  which 
are  fed  quite  independently  with  100  volts,  and  have  nothing  what- 
ever to  do  with  the  220-volt  circuit  for  the  wireless  telegraph. — 
Zeit.  f.  Elek.,  October  4. 

REFERENCES. 

German  Telephone  Sttntchboards.—FERKiss.—An  article  illus- 
trated with  diagrams,  describing  the  general  arrangement,  details 
of  construction  and  connections  employed  by  the  .A.ctiengesellschaft 
Mix  and  Genest,  in  their  system  for  business  and  factory  telephones. 
The  system  is  devised  for  the  purpose  of  combining  the  regular 
house  telephones  of  large  establishments  with  the  regular  com- 
mercial service  in  such  a  way  that  by  the  turning  of  a  single  switch 
either  service  can  be  obtained. — Tel.  Mag.,  October. 
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Transmitting  Speech  by  Electrophone. — An  illustrated  descrip- 
tion of  the  arrangements  and  the  instruments  used  for  transmitting 
Mr.  Balfour's  address  from  Sheffield  to  London.  The  arrangement 
consisted  of  a  number  of  microphones  connected  to  numerous  tele- 
phones.— Lond.  Elec,  October  9. 

Miscellaneous. 
Safety  of  Workingmen  in  Electric  Plants. — Kath. — An  abstract 
of  a  paper  read  before  the  Society  of  German  Supervising  Engineers. 
The  author  points  out  that  direct  current,  the  potential  of  which 
seldom  exceeds  500  volts,  will,  as  a  rule,  involve  real  danger  onl) 
when  several  particularly  unfortunate  conditions  are  present  at  the 
same  time.  Temperate  and  normal  persons  are  said  to  be  able  to 
safely  stand  as  high  as  0.03  amp.,  and  exceptionally  strong  persons 
may  sustain  o.ii  amp.,  the  dangerous  limit  at  which  fatal  results  have 
been  recorded  being,  as  a  rule,  about  o.i  amp.  The  following  figures 
are  given  of  some  resistances  of  special  importance:  "The  resistance 
of  the  palm  of  the  hand,  provided  it  be  not  moistened  with  an  acid 
or  salt  solution,  will  be:  (i)  In  the  case  of  the  point  of  one  finger 
being  the  contact  surface,  50,000  ohms;  (2)  when  holding  a  metal 
tongs,  5.000  ohms;  (3)  in  the  case  of  the  whole  palm  being  clamped 
around,  500  ohms."  The  resistance  of  the  body  across  the  arms  or 
in  a  longitudinal  direction,  is  about  500  ohms.  The  resistance  of 
the  boots  touching  the  ground  is,  in  the  case  of  both  the  boots  and 
the  soil  being  wet,  5,000  ohms,  whereas  for  dry  boots  and  wet  soil 
figures  as  high  as  10,000  ohms,  and  for  dry  soil  upwards  of  200,000 
ohms  are  recorded.  From  measurements  made  by  the  author  it 
appears  that  the  resistance  of  the  body  of  a  workman,  measured 
from  the  hands  through  the  feet  to  the  nearest  metallic  object  in 
connection  with  the  ground,  will  be  from  20,000  to  200,000  ohms  in 
a  dry  room,  whereas  in  wet  rooms  values  of  only  about  1,000  ohnT^ 
arc  noted.  As  to  whether  alternating  or  direct  currents  are  the 
more  dangerous,  the  author  thinks  that  no  satisfactory  conclusion 
has  so  far  been  reached.  (The  statements  of  the  data  are.  unfor- 
tunately, vague  and  incomplete.) — Engineer,  October  15. 


New  Books. 


Electrical  Engineering  Me.xsuring  Instruments.  By  G.  D.  As- 
pinwall  Parr.  New  York :  D.  Van  Nostrand  Company.  2^- 
pages,  370  illustrations.     Price,  $3.50. 

Prefix  the  word  "English"  to  the  title  of  this  volume  or  add  the 
phrase  "in  use  in  England"  and  one  will  have  a  very  fair  idea  of  the 
nature  of  its  contents.  The  programme  followed  in  writing  it  seems 
to  have  been,  fir.st,  a  wholesale  raid  with  paste  pot  and  scissors  on 
the  catalogues  of  all  parties  supplying  indicating,  recording  or  inte- 
grating instruments  in  Great  Britain,  and  then  a  careful  sorting  over 
and  classification  of  the  spoils  according  to  a  scheme  by  no  means 
badly  thought  out.  Although  the  sub-title  implies  that  laboratory 
as  well  as  commercial  forms  of  instruments  are  included  in  the 
scope  of  the  treatise,  no  mention  is  made  of  the  various  forms  of 
fibre  suspension  reflecting  galvanometers  and  other  "ometers"  that 
are  still  a  necessary  evil  for  the  laboratory  worker.  Strange  to  say, 
no  apparatus  for  the  measurement  of  resistance  finds  place  in  the 
whole  book,  although  both  the  Wheatstone  bridge  and  the  Evershed 
ohmmetcr,  without  whose  aid  we  should  be  in  sore  straits,  had 
their  origin  in  England.  That  devices  for  magnetic  measurements 
are  also  excluded  is  perhaps  proper  in  a  work  of  this  kind ;  but 
after  stating  in  the  preface  that  without  measuring  instruments, 
dynamos,  motors  and  transformers  could  never  have  been  evolved 
or,  if  evolved,  successfully  utilized,  it  is  surely  fair  to  expect  that 
the  author  would  have  devoted  some  space  to  instruments  for  de- 
termining the  magnetic  qualities  of  the  all  important  iron  entering 
into  the  construction  of  such  apparatus. 

The  classification  of  instruments  as  worked  out  by  Mr.  Parr  in 
the  order  taken  up  by  him  is,  first,  indicating  instruments,  next  re- 
corders, next  miscellaneous  instruments  and  last  integrating,  or,  to 
use  the  happier  English  term,  electricity  meters.  The  indicating  in- 
strument section  has  chapters  devoted  to  moving  needle  elcctro- 
magntic  instruments,  moving  coil  electromagnetic  instruments,  hot 
wire  and  electrostatic  instruments,  and  electromagnetic  wattmeters. 
One  chapter  apiece  suffices  for  each  of  the  other  headings. 

The  indicating  instrument  section  is  the  best,  giving  as  it  does 
examples  and  good  descriptions  of  several  representative  meters  of 
each  class.  The  chapter  on  standards  might  as  well  have  been  omit- 
ted, as  the  only  tw^o  described  are  the  Kelvin  balance  and  the  Cronip- 
ton  potentiometer,  both  in  terms  that  will  be  found  familiar  by  those 
who  have  read  the  makers'  catalogues. 


The  recorder  section  is  well  enough  as  far  as  it  goes,  but  c<nly  one 
class  of  this  kind  of  instrument — that  in  which  a  V-shaped  pen  is 
dragged  across  the  surface  of  the  record  chart  by  the  effort  exerted 
by  a  magnified  indicating  instrument  mechanism — is  mentioned, 
several  interesting  Continental  meters  making  periodic  records  hav- 
ing escaped  attention. 

The  integrating  meter  chapter  is  the  longest  in  the  book  and  as 
good  as  the  indicating  instrument  section,  the  descriptions  of  the 
meters  due  to  Wright,  Schlatter,  Aron  and  others  being  judiciously 
full  and  well  illustrated. 

While  containing  a  full  share  of  minor  misstatements,  the  work 
as  a  whole  may  be  pronounced  a  good  reference  book  for  those  who 
require  a  meter  for  some  particular  work  and  wish  to  compare  the 
mechanisms  and  merits  of  the  various  makes  available  in  England 
before  reaching  a  decision.  It  is  also  a  good  book  to  recommend  to 
those  desirous  of  obtaining  general  information  as  to  the  principles 
and  construction  of  the  volt,  ampere  and  wattmeters  in  everyday  use. 


Motors  in  an  Elevator  Factory  and  Machine   Shop. 


It  is  always  interesting  and  often  instructive  to  visit  a  large 
modern  machine  shop  and  study  the  methods  of  operation  and  special 
processes  employed,  particularly  if  the  shop  is  one  in  w^hich  a  great 
variety  of  work  is  undertaken.  In  its  works  at  Harrison,  N.  J., 
the  Marine  Engine  &  Machine  Company  is  engaged  not  only  in 
the  manufacture  regularly  of  engines  for  launches,  stationary  oil 
engines,  ice  machines,  electric  elevators  and  the  accessory  cciuipnient 
for  each,  but  special  foundry  and  machine  work.  Naturally  such  a 
wide  range  demands  a  great  variety  of  machine  tools,  standard, 
special  and  in  all  sizes.  Originally  the  concern  was  known  as  the 
Marine  Vapor  Engine  Company,  being  at  that  time  devoted  to  the 
building  of  launches  and  equipping  them  with  engines  and  boilers 
in  which  alcohol  vapor  was  used  instead  of  steam.  Later  the  actual 
building  of  the  boats  and  all  in  connection  with  them  except  the 
making  and  installing  of  the  engines  was  discontiiuied,  general  ma- 
chine and  foundry  work  was  made  a  part  of  the  regular  business  and 


FIG.     I. — VIEW    OF    ENGINE    KOO.M. 

the  name  was  changed  to  tlic  Marine  Engine  &  Machine  Company. 
Since  then  the  business  has  grown  very  rapidly,  two  very  important 
factors  in  its  increase  having  been  the  effecting  of  arrangements 
with  the  Buffalo  Refrigerating  Machine  Company  whereby  it  now 
builds  all  of  its  ice  machines  and  refrigerating  apparatus,  and  with 
the  General  Power  Company  for  the  manufacture  of  its  Secor  oil 
engines.  Of  all  the  work  which  the  company  produces,  however, 
it  is  probably  best  known  for  the  electric  elevator  and  hoists  which 
it  has  developed  in  the  last  few  years.  These  are  made  in  numerous 
types  and  sizes  and  are  e(|uipped  with  Crocker-Wheeler  motors. 

The  plant  is  on  the  Passaic  River.  The  buildings  are  located  in 
a  group  about  the  intersection  of  First  and  Middlesex  Streets  and 
include  office,  machine  shop,  forge  shop,  foundry,  cleaning  room 
and  pattern  shop,  power  plant,  pattern  storage  and  sheet  iron  shop, 
and  storage  sheds  for  patterns,  lumber,  coke  and  sand. 
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The  lai'Kc^t  buililiiiK  i>  the  iiiuchiiic  sliuji,  wliich  i^  J.)J  tt.  lung  by 
100  ft.  wide.  It  is  of  the  mill  type  of  constriicliuti  with  a  »pucc 
thruuKli  llir  iiiiiUlic  open  to  tlir  roof,  and  bays  at  the  sides  ct)iitainii)({ 
galleries.  The  scheme  for  the  di.spositioii  of  work  and  tools  is  a 
neat  one.  To  begin  with,  all  large  machines  handling  very  heavy 
work  are  placed  in  the  high  middle  space  where  they  may  be  served 
by  the  traveling  cranes.  Moderate-sized  work  and  the  tools  re- 
quired by  it  arc  provided  for  on  the  main  floor  of  the  bays,  and  all 
light  work,  such  as  automatic  screw-cutting,  etc.,  is  done  in  the 
galleries.  Roughly  the  work  is  apportioned  about  the  shop  as  fol- 
lows; West  half  of  south  bay,  for  refrigerating  niachincry;  gallery 
overhead,  laimch  storage ;  middle  of  west  end.  launch  rcjiairs ;  west 
half  of  north  bay,  launch  paint  shop  and  carpenter  shop;  entire  north 
gallery,  machine  work  on  small  i)arts  for  all  departments;  cast  half 
of  main  floor,  including  both  bays,  elevator  construction,  and  east 
half  of  south  gallery,  assembling  of  elevator  controllers  and  Secor 
engines. 

The  regular  shop  crane  is  a  Shaw  electric,  operated  by  Crocker- 
Wheeler  motors,  and  has  a  capacity  of  15  tons.  Throughout  the  shop 
power  is  supplied  by  direct-current  electric  motors,  both  group  and 
individual  drive  being  employed.  Current  is  distributed  by  the 
three-wire  system  at  a  pressure  of  115  volts  between  each  pair  of 
adjacent  wires  and  230  volts  across  the  outside  wires.    The  lighting 


FIG.   2. —  .MOTOR-DRIVEN    PLANER. 

and  all  constant-speed  motors  use  current  at  230  volts,  and  the 
variable-speed  motors  at  115  for  medium  and  230  volts  for  high 
speeds,  with  resistance  in  the  armature  circuit  for  slow  and  inter- 
mediate speeds.  All  machines  on  the  north  side  downstairs  are 
driven  from  a  single  long  line  shaft,  belted  near  its  middle  to  a  6o-hp 
shunt  motor  running  at  830  r.p.m.  At  one  end  this  shaft  is  coupled 
to  another  one  extending  into  the  carpenter  shop  and  furnishing 
power  to  a  planer,  a  circular  saw  and  a  band  saw.  The  main  floor 
on  the  south  side  receives  its  drive  from  a  15-hp  motor  running  at 
.800  r.p.m.,  and  the  gallery  overhead  near  the  east  and  has  a  2-hp 
motor  driving  two  small  lathes  for  winding  magnet  bobbins  for 
•electric  elevator  control  boards.  In  this  gallery  there  is  also  a 
l/^-kw  semi-enclosed  rotary  transformer  used  for  converting  230- 
volt  direct  current  into  150-volt  alternating.  The  alternating  cur- 
rent is  delivered  through  a  transformer  which  is  arranged  to  raise  the 
voltage  to  1,000,  2,000  or  3,000  volts,  and  is  used  for  testing  insula- 
tion resistance.  The  gallery  on  the  north  side,  containing  all  the 
automatic  screw  machines,  a  number  of  small  lathes,  shapers,  etc., 
is  driven  from  a  32-hp  motor  running  at  1,000  r.p.m.  The  fore- 
going, covering  all  the  motors  that  are  used  for  group  drive  and 
the  rotary  converter  are  of  Crocker- Wheeler  make.  In  addition, 
there  are  a  number  of  machines  having  individual  drive  which  in- 
clude a  62-in.  Bullard  double-head  boring  mill,  belt-driven  by  a  7J^- 
hp  motor;  a  72-in.  Pond  radial  drill  driven  by  a  3-hp  motor;  a 
t)laner  built  by  the  G.  A.  Gray  Company,  of  Cincinnati,  having  a  bed 
7  ft.  wide  and  12  ft.  long,  driven  by  a  20-hp  motor  (shown  in  an 
accompanying  cut)  :  a  Bullard  42-in.  boring  mill  driven  by  a  5-hp 
motor,  and  a  Betts  14-ft.  boring  mill  driven  by  a  15-hp  Storey  motor. 
With  the  exception  of  the  last  named,  these  are  also  Crocker-Wheeler 
motors. 


Among  the  machines  not  individually  driven,  three  deserve  special 
mention.  The  largest  of  the  several  big  engine  lathes  has  a  48-in. 
swing  and  a  it)  ft.  bed,  and  was  built  by  the  Fificid  Tool  Conipany, 
of  I.owell,  Mass.  This  and  the  Ilctts  boring  mill  previously  men- 
tioned, are  the  two  largest  machines,  but  probably  the  two  most 
remarkable  are  the  automatic  thread-cutting  lathe,  which  cuts  the 
worms  used  in  the  elevator  e(|uipments  and  the  special  spiral  gear- 
cutting  machine,  both  located  near  the  northeast  end  of  the  main 
shop.  The  thread-cutting  lathe  was  built  by  the  Automatic  Machine 
Company,  of  Bridgeport,  Conn.,  and  is  used  for  cutting  right  or 
left-hand  worms  directly  from  solid  blanks  forged  in  one  piece 
with  the  shaft.  It  is  capable  of  taking  stock  up  to  8  in.  in  diameter 
and  8  ft.  long,  and  will  cut  from  16  threads  to  the  inch  to  fine 
thread  in  four  inches.  In  a  comiirehensive  sense  the  term  automatic 
is  well  ai)plie(l  to  this  machine,  for  from  the  time  it  is  started  with 
the  blank  in  position  imtil  the  worm  is  completed  no  attention  is 
re(|tiirc(l  from  the  operator.  The  carriage  travels  and  reverses  auto- 
matically and  the  cutting  feed  is  automatically  regulated  to  vary 
from  a  maximum  depth  at  the  start  to  zero  when  the  thread  is 
(iiiished. 

The  gear-cutter  is  of  Gould  &  Eberhardt  make  known  as  their 
"6o-in.  semi-automatic  spiral  gear-cutting  machine."  It  is  an  ex- 
ceptionally useful  machine  for  the  work  which  it  has  to  perform, 
as  it  cuts  spiral  gears,  spur  gears,  hobs  worm  wheels,  and  in  short 
is  capable  of  doing  all  the  operations  required  in  the  most  complex 
gear  cutting.  One  job  in  particular  for  which  it  is  used  here  con- 
■^ists  of  cutting  on  the  same  blank  spiral  gear  teeth  entirely  across 
the  face  and  worm  wheel  teeth  in  the  center.  The  accompanying 
view  of  the  shop  was  taken  at  a  time  when  rather  an  interesting 
piece  of  work  was  being  executed,  the  job  requiring  the  cutting  of 
04  spur  gear  teeth  with  a  2j/2-in.  circular  pitch  on  the  outside  of  a 
heavy  drum  76.4  in.  in  diameter  and  weighing  in  the  neighborhood 
of  7,000  pounds.  This  was  both  too  great  in  diameter  and  too 
iieavy  to  be  supported  on  the  regular  index  spindle.  To  overcome 
the  first  difficulty,  a  special  arbor  and  index  gears  were  made,  and 
the  drum  mounted  on  the  arm,  which  normally  carries  an  outboard 
'iupport  for  the  regular  spindle,  while  to  relieve  the  tool  of  the  ex- 
cessive weight,  a  counterbalance  was  rigged  as  shown  in  the  pho- 
tograph. By  this  device  the  capacity  of  the  machine  has  been  in- 
creased to  diameters  up  to  10  ft. 

Another  of  the  accompanying  cuts  shows  the  elevator  testing 
equipment.  This  consists  of  two  elevator  shafts  of  steel  frame  work 
45  ft.  high  accommodating  counterweighted  cars  5  ft.  square.  The 
supporting  ropes  of  the  cars  are  strong  enough  to  allow  the  loading 
of  each  up  to  10,000  pounds.  On  the  floor  at  the  base  of  the  tower 
is  a  massive  plate  15  ft.  square  with  a  number  of  T-slots  across 
its  surface  resembling  those  of  a  planer  bed.  To  this  the  hoist  to 
be  tested  may  be  quickly  bolted.  The  illustration  shows  two  outfits 
in  position,  together  with  the  switchboards  supporting  the  electric 
controlling  apparatus.  After  the  hoists  are  tested,  if  they  come  up 
to  the  requirements  in  speed,  power  and  continued  running  without 
overheating,  they  are  removed  and  are  ready  for  shipment,  but  if 
any  defects  develop  they  are  first  corrected  and  the  test  repeated. 

The  heating  of  this  building  is  accomplished  by  means  of  a 
plenum  air  system,  which  is  rather  uncommon  for  a  machine  shop. 
Presumably  it  was  adopted  more  to  preserve  an  even  temperature 
than  to  provide  ventilation,  as  the  shop  is  large  and  allows  a  great 
deal  more  than  the  amount  of  air  space  per  man  commonly  consid- 
ered necessary.  Instead  of  drawing  in  cold  air  from  outdoors,  the 
fan  merely  keeps  the  contained  air  in  constant  circulation  by  dis- 
tributing it  through  an  overhead  system  of  round  galvanized  iron 
ducts.  A  great  saving  in  steam  is  thus  effected,  and  the  leakage 
caused  by  the  ordinary  opening  of  doors  and  windows  replaces  the 
air  faster  than  it  becomes  vitiated.  The  heating  apparatus  is 
located  about  the  center  of  the  north  bay  and  consists  of  a  stack 
of  seven  sections  of  pipe  coils  containing  in  all  6,865  linear  feet  of 
one-inch  pipe,  placed  in  the  intake  of  an  84-in.  Buffalo  Forge  Com- 
pany's steel  plate  blower,  belt-driven  from  the  line  shaft.  The 
pipe  coils  in  common  with  the  direct  radiation  used  in  all  other 
parts  of  the  plant  are  supplied  with  steam  in  accordance  with  the 
Webster  vacuum  system  of  heating,  and  have  thermostatic  control 
on  the  supplies.  Alongside  of  the  heating  apparatus  there  is  a 
high-pressure  blower,  size  3,  made  by  the  American  Gas  Furnace 
Company,  of  Elizabeth,  N.  J.,  which  is  used  for  furnishing  air  to 
the  adjoining  forge  shop  for  the  forge  fires.  The  forge  shop  is 
about  40  ft.  square  and  contains  three  blacksmith  forges,  a   steam 
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haniiiier,   a    furnace    for    icmiieriiig,    case-liartlcuiiig    and   annealing, 
and  blow  pipes  for  brazing. 

The  foundry  is  100  ft.  wide  by  168  ft.  8  in.  long,  and  is  similar 
in  construction  to  the  machine  shop,  having  a  high  central  portion 
flanked  with  a  bay  on  either  side.  The  main  part  is  served  by  two 
20-ton  Shaw  electric  cranes,  each  having  an  auxiliary  s-ton  hoist. 
The  extra  heavy  castings  are  made  in  this  part,  the  cranes  being 
used  for  the  handling  of  tlioni  and  their  patterns,  and  also  the  metal 


FIG.    3. — INTERIOR  VIEW   OF    MACHINE  SHOP. 

ladles.  The  south  bay  has  two  hand-traveling  cranes  equipped  with 
pneumatic  hoists  each  with  a  capacity  of  3,000  pounds  and  is  used 
for  all  small  casting  work.  In  the  middle  of  the  north  side  there 
are  two  cupolas ;  one  with  a  capacity  of  10  to  12  tons  an  hour  is 
of  the  Newton  type,  manufactured  by  the  Northern  Engineering 
Works,  and  the  other  with  a  capacity  of  S  tons  an  hour  was  installed 
by  the  Whiting  Foundry  &  Equipment  Company.  The  blast  for 
the  latter  is  furnished  by  a  No.  10  Buffalo  Forge  Company's  blower 
driven  at  1,500  r.p.m.  by  a  Crocker- Wheeler  20-hp  motor,  and  the 
blast  for  the  Newton  cupola  by  a  No.  11  Buffalo  blower  driven  at 
1,200  r.p.m.  by  a  45-hp  motor  of  same  make.  Adjoining  the  north- 
west corner  of  the  foundry  is  a  50  x  77-ft.  building,  the  first  floor  of 
which  is  the  cleaning  shop.  The  second  floor  is  the  pattern  shop 
and  contains  the  usual  wood-working  machines,  power  being  fur- 
nished by  a  25-hp  motor. 

The  power  plant  is  located  in  an  isolated  building  near  the  water 
front  at  the  northwest  corner  of  the  machine  shop,  and  contains  a 
boiler  and  an  engine  room  separated  by  a  fire  wall.  The  former 
is  41  ft.  wide  by  46  ft.  long  and  contains  two  Aultman  &  Taylor 
water  tube  boilers  of  150  hp  each,  with  space  for  the  future  instal- 
lation of  two  more.  A  breeching  at  the  rear  of  the  boilers  conveys 
the  smoke  to  the  base  of  a  6-ft.  stack  150  ft.  high,  built  by  the 
Alphons  Custodis  Company.  Normally  the  steam  pressure  is  main- 
tained at  120  pounds,  but  in  the  afternoon  with  the  foundry  in 
operation,  the  increased  load  on  the  engines  make  it  necessary  to 
raise  the  pressure  to  135  pounds.  A  6-ft.  loop  connection  from 
each  boiler  delivers  into  a  12-in.  steam  main,  which,  continuing 
through  the  wall  to  the  engine  room,  supplies  by  a  4-in.  connection, 
a  Hewes  &  Phillips  175-hp  tandem-compound  engine,  a  Deane  cir- 
culating pump  and  jet  condenser,  a  cross-compound  air  compressor, 
a  Harrisburg  horizontal  high-speed  40-hp  engine,  a  Knowles  vacuum 
pump,  a  Blake  duplex  boiler  feed  pump  and  an  artesian  well  pump. 
The  large  engine  has  cylinders  10  and  18  x  30  in.,  runs  at  125  r.p.m., 
and  drives  directly  two  50-kw  Crocker-Wheeler  generators  on  the 
.same  side  of  the  engine  and  on  the  same  shaft  with  the  fly  wheel, 
the  total  length  of  the  shaft  being  16  ft.  Except  in  seasons  when 
the  exhaust  steam  is  used  for  heating,  the  engines  are  run  con- 
densing. The  generators  each  deliver  direct  current  at  115  volts 
and  are  connected  in  series  to  supply  the  three-wire  distributing 
system  described  above.  This  generating  set  has  an  excellent  record 
to  its  credit,  for  since  its  installation  two  years  ago  it  has  never 
been  stopped  for  repairs  during  working  hours  but  once,  when  a 
bent  connecting  rod  stopped  the  rimning  for  four  hours.    The  Deane 


circulating  pump,  which  operates  as  a  jet  condenser,  has  cylinders 
10  and  14  x  10  in.,  maintains  a  vacuum  of  from  27  to  28  in.,  and 
exhausts  into  the  feed  water  heater.  River  water  is  used  for  the 
condensing  and  is  wasted  back  to  its  source. 

The  air  compressor  was  built  by  the  McKiernan  Drill  Company, 
of  New  York  City.  The  steam  cylinders  are  10  and  18  x  10  in.  and 
the  air  cylinders  are  of  the  same  size,  giving  a  two-stage  compres- 
sion, the  first  to  50  and  the  second  to  100  pounds.  It  runs  con- 
densing and  maintains  the  required  air  pressure  automatically  by 
means  of  a  governor  acting  on  its  steam  supply.  The  compressed 
air  is  passed  through  a  receiver  50  in.  in  diameter  by  10  ft.  high 
to  cushion  the  pulsations,  and  is  used  for  pneumatic  hoists,  chipping 
tools,  rammers,  etc. 

The  Harrisburg  engine  is  a  self-contained  10  x  lo-in.  simple 
engine,  running  at  350  r.p.m.,  and  is  belted  to  two  30-kw  Bullock 
generators.  These  are  used  occasionally  to  carry  the  lighting  load. 
Also  on  certain  occasions  when  a  550-volt  pressure  is  required 
for  testing  purposes,  these  are  operated  as  boosters  by  connecting 
them  in  series  with  the  main  generators. 

The  pressure  used  for  heating  is  normally  one-half  pound  and 
is  never  allowed  to  exceed  one  pound.  A  loop  seal  is  arranged  so 
that  should  the  pressure  accidentally  exceed  that  amount,  the  steam 
will  blow  through  to  the  air  and  warn  the  engineer.  The  heating 
system  is  relieved  of  all  condensation  by  a  6  x  9  x  lo-in.  Knowles 
duplex  pump  maintaining  a  vacuum  of  S  in.  and  delivering  into  a 
2  X  s-ft.  receiver  suspended  from  the  ceiling.  From  this  the  water 
flows  by  gravity  into  a  Webster  200-hp  feed  water  heater,  after 
which  it  is  passed  to  the  boilers  by  a  Blake  duplex  plunger  pattern 


FIG.   4. — ELEVATOR  TESTING  APPARATUS. 

6  X  31/2  X  6-in.  pump.  When  the  returns  of  the  heating  system  are 
insufficient  for  the  boiler  feed,  the  extra  amount  is  taken  from 
the  city  mains.  The  artesian  well  water  is  raised  by  a  41/2  x  6  x  4-in. 
pump  and  distributed  about  the  plant  at  a  pressure  of  about  60 
pounds  to  be  used  for  washing  and  foundry  purposes. 

All  of  the  foregoing  apparatus  occupies  but  little  over  half  of 
the  available  area  in  the  engine  room,  which  is  56^2  ft.  long  by  41 
ft.  wide.  There  is,  therefore,  ample  room  for  the  inevitable  exten- 
sion of  the  power  equipment  that  must  be  made  if  the  present  rapid 
growth  of  the  business  continues. 
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Ancient  ani.1  Modern  Li|>lits. 


It   will   III-   wiilini   ilu-   n-ioiii   rccolli-tiiDii  ui   oiii    rcidci^  dial   tin- 
Honorable    Aitilliry    Company,    of    London,    has  lucn    rnttrlainnl 
lately  by  the  Ancient  and  Honorable  Artillery  I'oiiipnny  of  Ma8<ia 
cluisetts,  these  two  military  bodies  of  common  oriniii  and  ancestry 
datiiiK  back  throiiKh  the  centuries  almost  an  far  as  the  discovery  of 
this  coimiry  by  Columbus.     Some   few  years  a^o  the   Mas>achiisctt'< 
body  was  cniertameil  in  luiKland.  and  in  reciprocating  the  hospitali 
ties  then  extended  the  orKanization  in  New  KnKl:m(l  has  endeavored 
to  leave  noibinn  tindone  to  express  its  cordial  friendship  and  ajiprr 
ciation      One  ol   the   Icaliiri's  of  ihe   reception   in    HdsIchi   \v:iv  :i   li.iii 


KIO.     I.  —  EI.ECTKk'    I.UiH  r   DKCOK.XTIO.NS.   S\M  L'llON  V     ll.M.I.    IIOSTON. 

quel  given  in  Symphony  Hall,  attciulcd  by  the  highest  officials  of 
the  Slate  and  the  city,  and  including  the  representatives  of  the  na- 
tion and  of  the  army  and  navy.  This  banquet  took  place  on  October 
5,  and  as  will  be  gathered  from  the  illustrations  which  we  are  en- 
abled to  publish  herewith,  in  equal  rivalry  with  the  oratory  and  the 
lu.\uriant  menu  were  the  illuminations  which  had  been  specially  de- 
vised for  the  occasion.  This  work  of  lighting  and  decoration  had 
been  entrusted  to  the  Elbliglit  Company  of  .•\mcrica,  and  the  man- 
ager, Mr.  Russell  Spaulding.  is  entitled  to  rest  content  upon  the 
laurels  which  be  won   in  the  various  eflfects.     Several   thousand  in- 


FIG.    2. — ELECTRIC   LIGHT    DECORATIONS. 

candescent  lamps  were  employed  for  the  purpose,  and  these  were 
associated  with  a  background  of  hemlocks  and  young  firs  with  bay 
trees  interspersed,  as  well  as  with  garlands  of  roses,  trailing  vines 
and  coils  of  smilax.  not  forgetting  English  laurel.  Some  idea  of 
the  amount  of  Elblight  cable  required  may  be  formed  from  the  fact 
that  I.J.000  yards  of  English  laurel,  100  cases  of  southern  smilax 
and  8,000  roses  were  employed  to  wreath  the  cable  and  in  other 
parts  of  the  decorative  effects.     All  the  structural   features  of  the 


Syinpliony  Hall  were  outlined  with  liKlits,  including  the  galleries 
and  balconies  and  all  the  pilasters.  Over  i,ooo,uao  ft,  of  wire  were 
icqnircd. 

One  of  the  leading  features  of  the  illuiniiiatiiins  built  up  of  Kl- 
blight  material  was  a  massive  grddeti  crown  10  ft.  high  and  8  ft. 
wide,  sparkling  with  colored  incandescent  lamps  as  gems,  with 
streamers  of  lamps,  Maltese  crosses,  etc.,  reacliing  down  to  the  main 
Kiiest  table.  On  one  side  of  this  was  the  elate  15.17,  when  the  I.ondnii 
body  was  chartered,  and  on  the  other  side  the  date  I'JjM,  when  the 
.Massachusetts  body  was  organized.  At  the  back  of  the  hall  in  the 
middle  of  the  centre  balcony  was  a  glory  of  flags  made  up  of  the 
Stars  and  Stripes  and  the  Hritish  Union  Jack,  llaiiking  the  arms  of 
ilic  Ancient  and  Honorable  Company  of  Massachusetts,  and  a  gi- 
K.'intic  American  eagle  all  in  lights.  The  seals  were  jeweled  with 
electric  lights.  I'acing  this  and  directly  over  the  principal  table  of 
bimor  appeared  the  arms  of  the  Honorable  Artillery  Company  of 
London  with  its  motto  standing  forth  in  letters  of  electric  light. 
These  were  the  main  features,  associated  with  wreaths  and  festoons 
of  lamps  in  every  direction,  and  accompanied  by  various  eflfects,  such 
.IS  cross  cannon  picked  out  in  incandescent  lamps.  In  addition  to 
ibis  every  t.ible  had  a  heavy  coil  of  smilax  uprjii  it  concealing  an 
Elblight  cable  into  which  rose-pink  incandescent  bulbs  had  been 
inserted.  Not  only  did  the  eflfects  shown  elicit  heartiest  enthusiasm 
■Ti  the  part  of  all  present,  but  Lord  Denbigh,  Colonel  of  the  F3ritish 
ontingeiit,  took  occasion  in  his  speech  of  acknowledgments  to  refer 
to  the  gorgeous  spectacle  he  was  looking  upon  as  a  scene  such  as 
he  had  never  contemplated  before.  When  one  recalls  the  long  his- 
tory of  these  kindred  military  organizations,  it  will  be  realized  that 
they  compass  practically  the  whole  history  of  illumination,  illustrat- 
ing the  fact  that  while  means  and  methods  may  change,  and  new  in- 
ventions, new  weapons  and  new  implements  come  to  the  front,  and 
while  ancient  lights  are  exchanged  for  those  whose  breath  is  elec- 
tricity, the  warlike  spirit  of  the  .\nglo-Saxon  race  has  remained  un- 
altered and  un(|ucnclicd  through  the  ages. 


Duplex  Telephone  Set. 


A  new  battery  telephone  set  recently  introduced  is  the  "Duplex" 
of  the  Connecticut  Telephone  &  Electric  Company,  of  Meriden, 
Conn.,  who  have  developed  it  from  an  earlier  set  placed  on  the 
market  about  a  year  ago.     The  instrunR-nts  are  intended  to  be  used 


I  wo  on  a  line,  connecting  parts 
of  a  factory,  house  and  barn, 
rooms  in  a  dwelling,  etc. 

The  instruments  are  designed 
for  use  on  lines  of  any  length 
over  which  an  ordinary  electric  bell 
can  be  operated.  The  apparatus  is 
constructed  without  permanent  mag- 
nets in  the  receiver  or  induction  coils 
in  the  body  of  the  instrument.  They 
are  made  up  with  long-distance  trans- 
mitters, high-grade  "Duplex"  battery 
bells,  tempered-steel  hook  springs,  with  phosphor-bronze  contact 
springs  tipped  with  pure  silver.  The  receiver  is  built  up  from  a  steel 
cup,  over  which  is  forced  a  heavily-nickeled  brass  cap,  in  which  is 
mounted  a  magnetic  coil  wound  with  silk-insulated  wire.  The  re- 
ceiver cord  is  also  of  silk,  and  is  so  attached  that  even  if  the  receiver 
is  left  off  the  hook,  the  batteries  will  not  be  run  down.  In  case  the 
apparatus  is  required  for  more  extensive  work,  it  can  be  built  up  for 
central  battery  operation. 


BATTERY    TELtl'nOXE. 


NEWS   OF  THE  WEEK. 


Financial   Intelligence. 

THE  VVEF'IK  IN  WALL  STREET.— There  was  a  great  deal  of 
irregularity  in  the  securities  luarket,  the  transactions  being  narrow 
and  decidedly  professional.  There  was  a  rather  stronger  tone,  how- 
ever. One  of  the  incidents  of  the  week  was  the  handing  down  of 
an  adverse  decision  in  important  cases  against  the  Amalgamated 
Copper  Company  by  a  Montana  court,  and  the  announcement  that 
the  management  of  the  concern,  pending  an  appeal,  had  decided  to 
shut  down  ail  of  its  properties  in  that  State.  This  stock  had  previ- 
ously advanced  on  the  declaration  of  the  regular  dividend  and  cover- 
ing of  shorts,  but  broke  on  the  announcement  of  the  decision  of  the 
court.  Apart  from  this  movement  there  were  no  particularly  signifi- 
cant features  in  the  share  list.  The  United  States  Steel  securities 
showed  a  tendency  to  recover  on  the  absence  of  further  liipiidation, 
and  intimations  that  the  interests  at  Pittsburg  and  elsevviiere  had 
no  more  stock  to  offer.  Other  industrial  stocks  were  generally  heavy, 
but  recoveries  from  the  previous  week's  low  prices  were  noted  in  a 
number  of  them,  although  the  transactions  were  on  the  whole  trifling 
and  the  demand  very  light.  Tractions  were  fairly  active,  the  sales  of 
Brooklyn  Rapid  Transit  being  49,900,  the  closing  price  of  this  stock 
being  ^yA,  which  is  a  net  loss  of  J4  point.  Metropolitan  Street  Rail- 
way made  a  net  gain  of  1^4,  closing  at  107,  the  extreme  prices  being 
103J4  and  108.  General  Electric,  on  sales  of  3,450  shares,  fluctuated 
between  144  and  1495/2,  closing  at  148.  Westinghouse  common  closed 
at  131,  being  a  net  loss  of  7  points,  and  preferred  at  160,  a  loss  of  i 
point.  Western  L^nion  closed  at  82  and  was  steady  throughout  the 
week,  the  sales  aggregating  3,650  shares.  Following  are  the  closing 
quotations  of  October  27  : 


Oot.  20    Oct.  27 
147         150 


NKW  YORK. 

Oct.  2(1  Oct.  27 

American  Tel.  &  Cable 78  78  General  Electnc 

American  Tel.  &  Tel 122  123  Hudson  River  Tel 

American  L>lst.  Tel 24  Metropolitan  St.  Ey 105X      110 

Brooklyn  Rapid  Transit     ..     3.1V4  34H  N.  E.  Elec.  Veh.  Tnis 

Commercial  Cable 140  N.Y.&N.  J.  Tel 

roectric  Boat 17  17  Marconi  Tel . 

Electric  Bolt  pfd 40  41  Western  Union  Tel 81M       S2H 

Eectric  Lead  Reduction. .   .     *1)«  *V/i  Westinghouse  com 131>l      137^ 

Electric  Vehicle 5  o  Westinghouse  pfd 180         lfi.S 

Electric  Vehicle  pfd 8  8 


BOSTON. 


Oct.  20  Oct.  27 

American  Ttl.  &  Tel 123«  123'14 

Cumberland  Telephone. ..  .*1I5',<  *1]5 

Edison  Elec.  Ilium 230  231 

aeneral  Electnc 146  )4r, 

WestemTel.  &  Tel *10  *10 


Oct.  20  Oct.  27 
Western  Tel.  &  Tel.  pfd....    *77 

Mexican  Telephone I  *1% 

New  England  Telephone .       122H  123 

Mass.  Elec.  Ry im  19 

Mass.  Elec.  Ry.  pfd 77  77)^ 


PHILADELPHIA. 
Oct.  20     Oct.  27 


American  Railways  *12  42H 

Elec.  Storage  battery  .     ...  *.5(i  *50 

Elec.  Storage  Battery  pfd.  *50  *.50 

Elec.  Co.  of  America 7H  T^ 


Oct.  20  Oct.  27 

Phila.  Traction i>3H  li 

Phila.  Electric  .      &H  5^ 

Phila.  Rapid  Trans IIH  12H 


CHICAGO 
Oct.  20      Oct.  27 


Central  tJuion  Tel. 

Chicago  Edison 

Chicago  City  Ry 170  Kit) 

Chicago  Tel.  Co  

National  Carbon 17  15 


Oct.  20  Oct.  27 

National  Carbon  pfd 86  KB 

MetropolitanKlev.com 18  17 

ITnion  Traction  3H  fH 

Union  Traction  pfd 25  32 

*Asked 


DIVIDENDS.— The  directors  of  United  Electi-ic  Securities  Com- 
pany have  declared  a  semi-annual  dividend  of  $3.50  per  share  on  the 
preferred  stock  of  that  company,  payable  November  2.  The  Hudson 
River  Telephone  Company,  of  Albany,  has  declared  the  regular  ([uar- 
terly  dividend  of  I'A  per  cent.  Chicago  Metropolitan  Elevated  re- 
ports for  tht'  year  ending  June  30  gros.s  earnings,  $2,094,008  and  net, 
$1,056,827.  The  gross  is  $267,055  more  than  last  year  and  the  net  is 
$11,084.  The  National  Carbon  Company  has  declared  the  preferred 
regular  quarterly  dividend  of  i^  per  cent.,  payable  November  14. 
The  directors  of  the  Chicago  Edison  Company  have  declared  the 
regular  quarterly  dividend  of  2  per  cent.,  payable  November  2.  The 
directors  of  Twin  City  Rapid  Transit  have  declared  the  regular  quar- 
terly dividend  of  iJ4  P^r  cent,  on  the  conmion  stock,  payable  Novem- 
ber 14.  The  National  Steel  &  Wire  Company  has  declared  the  reg- 
ular dividend  of  i}i  per  cent,  on  the  preferred  stock.  The  Tampa 
Electrical  Company  has  declared  a  regular  semi-annual  dividend  of 
$5  per  share,  payable  November  16  to  stock  of  record  November  5. 

EVERETT-MOORE  AFFAIRS.— A  meeting  of  the  creditors  of 
the  Everett-Moore  syndicate  and  the  bankers  in  charge  of  the  syndi- 
cate's afTairs  was  held  in  Cleveland  a  few  days  ago,  and  an  agreement 
was  reached  by  which  the  creditors  have  granted  a  further  extension 
of  time  to  April  i,  1905,  in  order  to  give  the  syndicate  that  much 
additional  time  to  clear  up  all  outstanding  indebtedness.    It  developed 


at  the  meeting  that  since  the  banker^'  committee  took  charge  of  the 
syndicate's  affairs  January  i,  1902,  oxer  $12,000,000  of  oljligati(jns 
have  been  paid  off,  and  in  addition  about  $2,000,000  of  new  money 
has  been  put  into  the  various  concerns.  The  traction  properties  have 
been  entirely  cleared  up  and  the  telephone  properties  are  in  a  fair 
way  to  right  themselves.  There  still  remains  about  $3,500,000  of  obli- 
gations outstanding,  nearly  all  of  this  against  tlio  telephone  properties. 
Several  plans  had  been  proposed  for  refinancing  the  Federal  Tele- 
phone Company,  but  owing  to  the  stringency  of  the  money  market 
these  plans  had  been  interfered  with  ;  hence  the  necessity  for  the 
extension. 

CHICAGO  LAKE  STREET  L.— At  Chicago  on  October  24  the 
Lake  Street  Elevated  Railroad  Company,  capitalized  at  $ i o,ooo.<KX), 
was  placed  in  the  hands  of  a  receiver  in  pursuance  of  a  resolution 
passed  by  the  board  of  directors  asking  for  the  appointment.  The 
order  was  entered  in  the  Cook  County  Circuit  Court  before  Judf^e 
Tuthill,  who  appointed  the  Equitable  Trust  Company  receiver  for  all 
the  property  of  the  company.  In  the  bill,  which  was  filed  by  James 
Bolton  and  Daniel  F.  Crilly,  stockholders  in  the  company,  it  is  alleged 
that  the  company  is  hopelessly  insolvent,  and  that  this  condition  has 
resulted  "from  the  reckless  extravagance  and  fraudulent  conduct  of 
Charles  T.  Yerkes  and  his  associates,  and  the  mismanagement  of 
Charles  A.  Knight,  as  his  representative." 

CHICAGO  UNION  TRACTION  EARNINGS— Receivers  of 
the  Chicago  Union  Traction  Comi)any  state  that  the  earnings  of  the 
surface  roads  of  the  company  in  Chicago  during  .September  were 
$80,000  greater  than  for  the  same  period  a  year  ago. 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— There  is  an  evident  increase  in  the 
conservatism  which  has  ruled  in  many  lines  for  some  time  past,  and 
irregularity  in  trade  as  a  whole  seems  to  be  indicated  in  the  varied 
character  of  the  reports  rendered.  The  bank  clearings  still  reflect 
curtailment  in  speculation,  the  totals  for  the  entire  coimtry  being 
one-fifth  smaller  than  those  a  year  ago,  but  outside  of  New  York 
there  is  still  shown  a  gain.  Railway  gross  earnings  are  more  mod- 
erate than  earlier  in  the  year,  but  still  reflect  good  gains  in  the 
volume  of  traffic  as  compared  with  a  year  ago.  October  earnings 
so  far  reported  show  a  gain  of  7^  per  cent.,  while  August  net  returni, 
excluding  the  coal  roads,  show  8  per  cent,  on  a  gross  gain  of  12  per 
cent.  Outside  of  the  lumber  trade  there  is  little  complaint  of  car 
shortages.  The  iron  and  steel  trades  remain  practically  inichanged 
and  prices  are  weak.  In  finished  lines  there  is  greater  relative 
strength,  but  the  demand  is  quiet.  Rails  and  structural  forms  are 
in  fair  request.  There  are  signs  of  reawakening  interest  in  the  copper 
trade.  The  prices  of  copper  advanced  as  a  result  of  the  closing  down 
of  the  Amalgamated  Copper  Company's  mines  in  Montana.  It  is 
thought  that  the  action  of  the  Amalgamated  Company  will  result 
in  still  further  advances  in  the  price  of  the  metal.  Under  this  in- 
fluence the  price  of  Lake  copper  advanced  to  14c.  It  is  claimed  that 
all  of  the  independent  copper  mining  companies  will  necessarily  derive 
benefit  from  the  present  condition  of  the  market.  It  is  stated  by  the 
United  Metals  Selling  Company,  which  is  the  selling  agent  of  the 
.\malgamated  Copper  Company,  that  all  the  August  output  of  the 
Amalgamated  Company  has  been  sold,  and  that  if  it  has  any  stock 
on  hand  it  must  have  accumulated  since  August,  and  therefore  cannot 
be  very  large.  Bnnistrcct's  reports  the  number  of  business  failures 
for  the  week  ending  October  22  as  216,  against  203  the  week  previous, 
and  194  the  corresponding  w'eek  last  year. 

SWITCH  AND  SIGNAL  CONTRACTS.— The  Long  Island  Rail- 
road has  given  the  Union  Switch  &  Signal  Company  a  contract  for 
olectropncumatic  switches  in  which  about  125  levers  will  be  used. 
The  Interborough  Rapid  Transit  Company  has  placed  a  contract  for 
switches  for  all  the  subways  and  the  elevated  lines,  which  is  one  of 
the  largest  such  orders  ever  placed.  The  factory  now  has  a  greater 
number  of  orders  than  ever  before  in  its  history. 

LEVEL-HEADED  LABOR— Mr.  James  O'Connell.  president  of 
the  International  Association  of  Machinists,  has  officially  declared 
off  the  protracted  Westinghouse  strike  in  Pittsburg,  and  the  lodges 
throughout  the  country  have  been  instructed  to  end  all  disputes  as 
easily  as  possible  and  as  quickly  as  possible.  In  a  circular  to  those 
for  whom  he  acts  in  his  official  capacity,  Mr.  O'Connell  says :  "Wage, 
reductions  are  threatened  in  various  quarters  and  prospects  are  not 
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|>aiiiciil;iily  brinlil  (or  iiiipli.)  iiioni  iluriiiK  tlic  winter  iiiontlis.  While 
the  iiiiicliine  sliDps  of  the  country,  accoriliiiK  to  ihr  latest  reports,  have 
a  KiMul  supply  of  ordfis  on  the  books,  iheic  is  an  uncertainty,  and 
nietnliers  are  adviseil  to  arrange  ail  differences  liy  arbitration."  It 
is  a  pity  that  this  ailvice  could  not  be  more  often  .nul  more  generally 
Kiven  and  followed  among  the  unions. 

as,ooo-HI'  TRANSMISSION  I'LANT  IN  MINNESOTA.— The 
Minneapolis  Cloncral  I-'.lectric  Company,  of  Miimeapolis,  Minn  ,  has 
recently  purchased  and  secured  the  complete  control  of  a  lafKe  and 
important  water  power  on  the  St.  Croix  River  at  Taylor's  Falls. 
Mum.  This  power  is  one  of  the  most  important  in  the  Northwest, 
and  the  only  large  power  remaining  undeveloped  in  the  vicinity  of 
Minneapolis,  from  whicli  it  is  distant  only  about  45  miles.  The  Min- 
neapolis General  KIcclric  Company  purchased  the  falls  and  land 
surrounding  same  from  the  Staples  estate,  which  for  over  a  genera 
lion  has  controlled  this  valuable  power,  but  owing  to  litigation  anionn 
the  heirs  it  has  heretofore  been  withheld  from  s-ale.  In  addition  to 
the  falls  there  have  been  secured  tlowagc  lands  on  both  sides  of  the 
river  extending  11  miles  up  stream,  so  that  with  the  50-ft.  dam  con 
templatod  there  will  be  an  enormous  reservoir  insuring  ample  storage 
facilities.  The  development  to  start  with  will  be  for  25.000  hp,  which 
it  is  expected  will  be  used  entirely  in  Minneapolis.  The  dcvclopnieni 
will  cost  about  $2,500,000.  and  will  be  carried  out  by  Stone  &  Webster, 
of  Boston,  who  control  the  Minneapolis  General  Electric  Company, 
and  who  have  retained  Mr.  Henry  Floy  as  consulting  engineer  in 
connection  with  this  work.  Active  construction  work  will  not  begin 
before  next  summer,  but  the  plans  have  been  already  largely  com 
pleted.  Some  idea  of  the  size  and  importance  of  the  St.  Croix  River 
may  be  gained  from  the  fact  that  it  is  larger  at  Taylor's  Falls  than 
is  the  Mississippi  at  Minneapolis. 

CROCKER-WHEELER  ORDERS.-In  the  past  fortnight  a  num- 
ber of  notable  orders  have  been  received  by  the  Crocker- Wheeler 
Company,  of  Ampere,  N.  J.  These  being  fairly  evenly  distributed 
among  its  larger  branch  offices,  indicate  that  the  improving  condition 
of  business  is  not  local  to  any  one  section.  One  order,  from  the 
Lorain  Steel  Company,  Lorain,  Ohio,  received  through  the  Pittsburn 
office,  called  for  41  motors  ranging  in  size  from  2;/$  to  360  hp,  and  rep- 
resenting a  total  0(^1,423  hp.  Another  large  order  came  from  the 
New  Jersey  Zinc  Company,  of  Hazard,  Pa.,  through  the  New  York 
office,  for  one  125  and  two  6oo-kw  generators,  and  37  motors  aggre- 
gating 401  hp.  The  Philadelphia  office  placed  an  order  from  the 
Warren  Foundry  &  Machine  Company,  of  Phillipsburg,  N.  J.,  for  one 
200-kw  generator,  four  35-hp  and  two  60-lip  motors;  and  through  the 
Chicago  office  the  G.  H.  Hammond  Company  ordered  for  its  pack- 
ing plant  at  the  Union  Stock  Yards  in  that  city,  one  50,  one  25  and 
two  20-hp  motors,  and  an  8oo-kw,  5SO-volt,  engine  type  generator. 
This  last  is  a  duplicate  of  one  now  building  for  the  St.  Louis  Expo- 
sition, the  entire  intramural  plant  for  which  will  be  operated  by  gen 
erators  supplied  by  the  Crocker-Wheeler  Company. 

EL  ORO  POWER  TRANSMISSION.— Preparatory  work  is 
practically  completed  and  construction  will  begin  within  the  next 
two  months  or  so  on  the  power  transmission  line  to  be  built  by  the 
Mexican  Light  &  Power  Company.  Limited,  between  its  huge  hy- 
draulic plant  at  Necaxa  and  the  El  Oro  district,  one  of  the  leading 
mining  regions  in  the  southern  republic.  The  length  of  the  line 
between  those  tw-o  points  will  be  about  100  miles.  As  previously  men- 
tioned, exclusively  in  Electrical  World  and  Engineer,  the  company 
is  also  to  generate  power  at  the  Necaxa  plant  for  transmission  to 
Mexico  City,  over  90  miles.  The  initial  capacity  of  the  plant  will  be 
45.000  hp.  It  is  estimated  that  fully  50,000  hp  could  be  utilized  for 
the  mines  at  El  Oro  and  for  railways.  At  the  present  time  only 
four  properties  utilize  electricity  as  a  motive  power  in  that  territory. 
The  equipment  is  of  Westinghouse,  Sprague  and  Eddy  manufacture. 
The  New  York  offices  of  the  Mexican  Light  &  Power  Company  are 
in  the  Columbia  Building.  Hugh  L.  Cooper  is  the  chief  engineer. 
He  is  now  in  Mexico. 

SIEMENS-HALSKE  GENERATORS  FOR  MEXICO.— Another 
important  contract  for  equipment  has  been  awarded  to  foreign  in- 
terests by  the  Mexican  Light  &  Power  Company.  As  already  ex- 
clusively mentioned  in  Electrical  World  and  Engineer,  the  contract 
for  the  turbines  to  be  installed  in  the  initial  plant  at  Necaxa,  Mexico. 
has  been  let  to  the  Swiss  engineering  firm  of  Escher,  Wyss  &  Co.,  of 
Zurich.  The  contract  just  let  calls  for  generators,  six  units  of  5.000- 
kw  capacity  each,  and  has  been  taken  by  Siemens  &  Halske.  Delivery 
is  to  be  made  in  nine  months.  The  award  was  principally  on  the 
question  of  price,  the  Siemens  &  Halske  figures  having  been  several 
thousand  dollars  less  than  the  lowest  quotations  submitted  by  Ameri- 
can concerns.  Further  contracts  for  various  equipment  are  expected 
to  be  decided  on  within  the  next  ten  days.  Mr.  F.  S.  Pearson  is  one 
of  the  leading  spirits  of  the  Mexican  concern. 

DE  LAVAL  TURBINE  CONTRACTS.— The  De  Laval  Steam 
Turbine  Company,  74  Cortlandt  Street,  reports  contracts  on  hand 
which  will  test  all  its  facilities  for  the  next  ten  months.    Within  the 


last  rightrrn  monllis  nearly  kx)  plants  throughout  the  country  have 
been  equijiprd  with  l)e  Laval  turbines.  Recent  orders  include  one 
for  three  .<ik)  hji  units  for  installation  in  the  Jacksonville,  l-'la.,  munic- 
ipal lighiiiiK  plant.  The  coiuracls  for  the  gcncrat<jrs  went  to  the 
Hulloek  l-'.lcciiic  Manufacturing  Cumpany  for  two  machines  and  to 
the  General  I'.lcelric  Company  for  one  maehine — all  of  200-kw  capac- 
ity each.  The  Drew  Lumber  Company  of  Mayo,  l'"la.,  ordered  two 
.Uio-hp  turbines  for  direct  comicclion  to  200  kw  Sprague  generators. 
1  he  Belt  Light  &  Power  Company  of  Ueadwood,  S.  D.,  has  or- 
dered two  300  hp  turbines  for  direct  connection  to  Stanley  generators 
of  200  kw  capacity  each. 

GERMAN  CLAY  BEDS.— A  member  of  the  McCullough-Dalzell 
Crucible  Company  has  just  received  what  is  probably  the  largest  lump 
of  crucible  clay  ever  brought  into  America,  and  gives  some  inter- 
esting data  of  the  old  town  of  Klingcnberg,  Germany,  whence  comes 
this  famous  clay,  used  in  making  its  crucibles.  The  citizens  own  these 
clay  beds  in  conmion  and  divide  all  profits.  Hours  of  work  arc  few, 
holidays  many  and  the  yearly  output  is  closely  restricted.  Orders 
must  be  placed  months  ahead,  or  lay  over  until  another  year,  being 
filled  absolutely  and  impartially  in  rotation.  But  so  perfect  is  the  clay 
that  the  consumers  arc  forced  to  conform  with  the  city's  retjuirc- 
ments,  and  make  up  their  orders  in  advance  of  needing  them. 

I.  FAJANS  ELECTRICAL  CONSTRUCTION  COMPANY.— 
The  sheriff  is  in  charge  of  the  place  of  business  of  the  I.  Fajans  Elec- 
trical Construction  Company,  New  York  City,  at  42  East  Twenty- 
third  Street,  on  two  executions  in  favor  of  the  India  Rubber  &  Gutta 
I'ercha  Insulating  Company  for  $1,108  and  the  Northern  Engineering 
Company  for  $389.  There  arc  other  judgments  against  the  company 
aggregating  $1,166.  The  company  was  incorporated  on  August  16, 
1901,  with  a  capital  stock  of  $5,000.  A  committee  of  creditors  was 
recently  appointed  to  examine  the  affairs  of  the  company  and  report 
on  an  extension.  The  liabilities  are  reported  to  be  $15,000  and  assets 
$6,000. 

EQUIPMEN  r  FOR  DE  LAVAL  SEPARATOR  PLANT.— The 
Ue  Laval  Separator  Company  is  building  an  extensive  plant  at  Pough- 
keepsie,  N.  Y.,  which  will  be  electrically  operated.  Four  75-kw  De 
Laval  steam  turbines  will  be  installed  with  Sprague  generators.  The 
condenser  will  be  of  Alberger  high  vacuum  type.  The  boilers  will  be 
Geary  water  tube,  and  the  superheaters  will  be  supplied  by  the 
Power  Specialty  Company.  A  feature  of  the  plant  will  be  the  intro- 
duction of  turbines,  two  of  lo-kw  capacity  each,  for  the  purpose  of 
driving  the  centrifugal  pumps  by  circulating  water. 

D.  &  W.  FUSE  FACTORY.— The  D.  &  W.  Fuse  Company,  of 
Providence,  R.  I.,  have  found  enlargement  necessary  and  Mr.  W.  S. 
Sisson  wTites  us  that  they  have  secured  a  fine  piece  of  property  of 
more  than  four  acres  in  extent,  along  the  main  line  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  just  within  the  city  line.  They 
have  arranged  for  a  spur  track  for  the  ready  handling  of  coal  and 
freight  and  expect  to  make  provision  soon  for  the  erection  of  the 
new  plant. 

WATER  WHEEL  PLANT  WANTED.— The  Manistique  Light 
Company,  of  Manistique,  Mich.,  expect  to  move  and  rebuild  their 
plant.  They  are  now  contemplating  an  increase  of  their  water  power 
and  will  be  in  the  market  for  wheels,  shafting,  gearing,  governors, 
etc.  Mr.  B.  Gero  is  president,  Mr.  G.  H.  Orr  is  vice-president,  Mr. 
Fred  Miller  is  secretary  and  treasurer,  and  Mr.  V.  X.  Lyon  is  super- 
intendent. 

WIRE  WORKS  STARTING  UP.— The  rod,  the  wire  and  the 
galvanizing  mills  of  the  Rankin  plant  of  the  .-Xmerican  Steel  &  Wire 
Company,  at  Pittsburg,  have  resumed  operations  after  a  shut-down 
of  two  weeks.  The  entire  plant  will  be  on  in  full.  The  Enterprise 
plant  of  the  company  at  Joliet,  III.,  has  also  started  up  again,  and  the 
Joliet  plant  of  the  Illinois  Steel  Company  is  again  in  operation, 
employing  2,000  men. 

MEXICAN  HYDRAULIC  POWER  SCHEME.— Justo  Prieto,  of 
Mexico  City,  is  primarily  interested  in  a  project  to  construct  a  large 
hydraulic  plant  on  the  Del  Valle  river  at  a  point  called  Baquilla  de 
Talamantes,  in  the  district  of  Jimenez,  State  of  Chihuahua.  The 
concession  granted  by  the  Mexican  authorities  permits  of  the  use  of 
over  100,000,000  cubic  meters  of  water. 

BULLOCK  EQUIPMENT  FOR  POWDER  MILLS.— The  Bul- 
lock Electric  Manufacturing  Company  of  Cincinnati,  Ohio,  has  se- 
cured a  contract  for  equipment  in  the  new  plant  at  Bluefields,  W. 
Va.,  of  the  Dupont  Powder  Company.  The  machinery  will  include 
two  200-kw  direct  current  generators  and  10  motors  varying  in 
capacity  from  lo-hp  to  90-hp,  making  500-hp  in  all. 

THE  BARRIETT  ELECTRIC  COMPANY,  of  Cincinnati,  Ohio, 

has  shipped  twelve  2-hp  Barriett  motors  to  the  Guarantee  Electric 
Company,  of  Chicago,  which  is  going  to  install  them  for  a  large  print- 
ing house  in  Chicago. 
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The  Telephone. 


EQUALITY,  ALA.-  Dr.  R.  S.  Nolen,  of  Equality,  has  succeeded  in  estab- 
lishing about  100  miles  of  telephone  lines  in  this  section  and  it  is  said  that 
100  farmers  in  the  rural  districts  have  subscribed  to  the  service. 

BREMEN',  GA. — The  Gainsborough  Telephone  Company  is  extending  its 
lines  to    Buchanan   and   Waco. 

SPRINGFIELD,  ILL.— The  Illinois  Telephone  Company  will  build  a  line 
from  Jacksonville,    III.,   to   this  city. 

ROCK  ISLAND,  ILL.— The  Henry  County  Mutual  Telephone  Company  has 
voted   $5000  to  erect   a   modern   exchange   in   this  town. 

DICKSON,  ILL. — The  Farmers'  Telephone  Company  of  Lee  County  has 
been  incorporated  with  a  capital  stock  of  $2500.  Mr.  A.  W.  Crawford  is 
president. 

CARTERX'ILLE,  ILL.— The  Williamson  &  Adjoining  Counties  Telephone 
Company  has  been  incorporated  with  a  capital  stock  of  $2450.  J.  M.  Cain  is 
one  of   the  directors. 

WESTFIELD,  ILL.— The  Louisville,  Hoosier,  Bible  Grove  and  Ingraham 
Telephone  Company  has  been  organized  to  connect  the  towns  named.  The 
following  officers  have  been  elected:  President,  W.  A.  Harmon;  secretary  and 
treasurer,   J.   L.   McKnight. 

UNION  CITY,  IND. — Much  feeling  has  developed  in  this  city  over  the 
apparent  determination  of  the  Central  Union  Telephone  Company  to  employ 
only  men  as  managers  of  exchanges.  Miss  Lola  Farra  has  been  dismissed  as 
manager  of  the  local  exchange  and  the  only  cause  assigned  is  that  the  con;- 
pany   desires   to  fill   such   places   with    men. 

WABASH,  IND.— The  Central  Union  Telephone  Company  has  been  granted 
a  new  franchise  by  the  city  council  extending  over  a  period  of  10  years.  The 
company's  franchise  expired  some  time  ago  and  it  has  been  doing  business 
since  by  the  sufferance  of  the  council.  E.  M.  Bostwick,  the  local  manager, 
assured  the  council  that  the  company  will  entirely  rebuild  its  plant  here, 
which  has  fallen  into  decay.  The  Home  Telephone  Company  controls  the 
local  field. 

MUNCIE,  IND. — The  directors  of  the  Delaware  and  Madison  County  Tel- 
ephone Company  and  the  Gas  Belt  Belt  Construction  Company  held  a  con- 
ference in  this  city  a  few  days  ago  to  decide  upon  a  plan  for  the  beginning 
of  an  extensive  system  of  telephone  lines  which  will  extend  through  both 
counties  and  connect  with  all  the  important  towns.  It  is  said  to  be  the 
intention  of  the  company  to  inaugurate  a  new  system  whereby  farmers  will 
have  toll-line  connections  with  the  various  other  systems  without  additional 
cost.  The  company  has  put  in  an  underground  system  in  this  city  and  is  now 
offering    radical    competition    to    other    companies. 

INDIANAPOLIS,  IND.— Harry  B.  Gates,  of  this  city;  George  W.  Beers, 
of  Ft.  Wayne;  Max  Silbert,  August  Fabel  and  C.  B.  Wing,  of  Cincinnati, 
Ohio,  recently  filed  articles  of  incorporation  for  the  Queen  City  Telephone 
Company,  of  Cincinnati,  Ohio.  The  company  is  to  have  a  capital  of  $1,000,000. 
The  purpose  of  the  company  is  to  secure  a  franchise  and  operate  a  telephone 
system  in  Cincinnati.  The  same  parties  incorporated  the  Hamilton  County 
Construction  Company  as  an  allied  institi'.tion  for  the  purpose  of  constructing 
the  system.  The  prime  movers  in  both  companies  are  Messrs.  Gates  and 
Beers,  of  Indiana,  who  are  practical  and  successful  telephone  men.  They 
are  proposing  to  the  citizens  of  Cincinnati,  in  case  a  franchise  is  granted 
them,  to  construct  a  $4,000,000  system  and  promise  that  the  rate  shall  not 
exceed  $72  per  year  for  unlimited  service.  The  rates  charged  by  the  local 
company  are  $125  and  $150  per  year.  The  new  company  promises  to  con- 
nect with  small  systems  in  the  various  cities  and  towns  of  Ohio,  Indiana  and 
Kentucky.  While  there  is  neither  admission  nor  denial  it  is  generally  believed 
that  the  United  States  Telephone  Company  is  behind  the  scheme  being  pro- 
mot'cd   by    the    Indiana   men. 

BURLINGTON,  lA. — An  independent  toll  telephone  line  is  projected  from 
Burlington   to    Chicago. 

STRATFORD,  lA.— The  Stratford  Independent  Telephone  Company  and 
the  Chamberlain  Telephone  Company  are  to  be  consolidated. 

BOONE,  lA. — The  Boone  County  Telephone  Company  will  install  a  modern 
switchboard  to  cost  $20,000,  and  will  expend  a  like  sum  on  new  lines. 

COUNCIL  BLUFFS,  lA.— The  Nebraska  Telephone  Company  is  erecting 
a  large  brick  telephone  exchange  building  in   this  city   at   a  cost  of  $20,000. 

BOONE,  lA. — Representatives  of  15  rural  telephone  companies  have  effected 
the  organization  of  the  Farmers'  Co-operative  Telephone  Company,  the  object 
of  which  is  to  promote  their  general  interests.  Mr.  Arthur  Wills  was  elected 
president;  E.  J.  Hughes,  secretary,  and  D.  P.  Ives,  treasurer. 

SIOUX  CITY,  lA. — By  an  overwhelming  vote  at  a  popular  election  a  fran- 
chise for  an  independent  telephone  system  was  recently  granted  at  Sioux 
City.  Under  the  State  law  if  the  City  Council  fails  to  grant  a  franchise  the 
applicants  may,  by  petition  to  the  Mayor  with  the  indorsement  of  a  requi- 
site number  of  bona  fide  citizens  and  by  paying  the  cost  of  such  election,  put 
the  question  of  a  franchise  to  the  vote  of  the  citizens.  It  is  by  this  method 
that   the    franchise   was  secured. 

HOPKINSVILLE,  KY.— The  City  Council  has  voted  to  sell  a  telephone 
franchise  in  this  city  on  October  23.  The  life  of  the  franchise  will  be  twenty 
years.  The  city  attorney  was  instructed  to  take  the  necessary  steps  to  annul 
the  contract  existing  between  this  city  and  the  Cumberland  Telephone  Company 
of   Nashville. 

NEWBERRY,  MICH. — A  municipal  telephone  plant  is  to  be  installed  here. 
The  village  already  operates  an  electric  light  and  water  pUnt  and  it  is  stated 
that    both    are    paying   handsome    profits. 


DETROIT,  MICH.— Don  M.  Dickinson  states  that  a  plan  may  be  adopted 
whereby  the  syndicate  which  will  acquire  the  property  of  the  Michigan  Bell 
Telephone  Company  will  entertain  overtures  for  a  division  of  Michigan  ter- 
ritory with  independent  companies,  thereby  eliminating  ruinous  competition 
and  double  expenses.  Independent  companies  are  particularly  strong  in  weit- 
ern  Michigan,  while  the  Michigan  company  has  a  hold  on  the  eastern  part 
of  the  state. 

MINNEAPOLIS,  MINN.— The  Northwestern  Telephone  Company  will 
build  a  $12,000  addition  to  its  East  Side  exchange  for  the  accommodation  of 
toll   lines. 

NATCHEZ,  MISS.— The  Cumberland  Telephone  Company  is  extending  iU 
lines   to   Kingston. 

WEEPING  WATERS,  NEB.— The  Nebraska  Telephone  Company  is  seek- 
ing a   franchise   for  an  exchange   in  this  place. 

LINCOLN,  NEB.— The  Nebraska  Bell  Telephone  Company  has  voted  $600,- 
000  additional  stock  to  provide  for  extensions  and  additions.  This  makes  the 
total  issnc  now   $2,400,000. 

PLYMOUTH,  NEB.— The  Plymouth  Telephone  Company  has  been  incor- 
porated by  Messrs.  Henry  Heiliger,  Fred  Brockholdt,  C.  W.  Harvey,  James 
Wrigley   and  H.   D.   Gerhardt. 

OMAHA,  NEB.— The  Postal  Telegraph  Company  has  recently  completed 
the  building  of  its  lines  along  the  Chicago  Great  Western  Railway  which  has 
just   been    extended   to    this    city. 

LINCOLN,  NEB.— Work  of  installing  the  independent  telephone  system  in 
Lincoln  is  progressing  nicely  and  it  is  declared  by  the  promoters  that  by  the 
time  the  station  is  completed  they  will  have  connections  with  Minneapolis, 
St.  Paul,  Sioux  Falls,  Sioux  City  and  South  Omaha.  An  effort  is  being  made 
to  be  ready   for  business  at  the  Lincoln  exchange  by  January  i   next. 

HOWES,  NEB.— The  Farmers'  Mutual  Telephone  Company  has  filed  ar- 
ticles of  incorporation  with  the  following  board  of  directors:  Messrs.  Lucien 
Coeur,  James  A.  Smith,  E.  J.  Tucker,  J.  A.  Mayer,  Jr.,  Frank  Hertzel, 
George  Matthews,  George  Williams,  Thomas  H.  Jones  and  H.  G.  Rhodes. 
Officers:  J.  W.  Mayer,  Jr.,  president;  W.  H.  Lohr,  secretary;  John  T.  Cox, 
treasurer. 

JOHNSTOWN,  N.  Y. — The  Glen  Telephone  Company  has  increased  its  cap- 
ital stock   from  $100,000  to   $300,000. 

WATERTOWN,  N.  Y. — The  Citizens'  Telephone  Company  uses  Connecticut 
Telephone  and  Electric  apparatus:  It  has  585  subscribers  who  pay  $18  and  $30 
per  annum. 

CHAMPLAIN,  N.  Y. — Tie  Champlain  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $2,000  by  W.  O.  Clark,  T.  H.  Dickinson  and 
Wra.  Eraser,  of  Champlain,  N.  Y. 

ALBANY,  N.  Y.— The  Seneca  Castle-Orleans  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  The  incorporators  are  Robert  B. 
Peck,   Willis  C.  Ellis  and  Wm.  H.  Burke. 

ROCKINGHAM,  N.  C. — The  addition  of  60  telephones  is  planned  by  the 
Rockingham   Telephone   Exchange  which  has  at  present   132  subscribers. 

MOORESBORO,  N.  C. — An  addition  of  25  telephones  is  projected  by  th« 
Lattimore  Telephone  Company  which  has  at  present  no  subscribers  using 
"Sumter"  telephones. 

WAXHAM,  N.  C— The  Waxham  Telephone  Company  has  recently  been 
incorporated.  A  switchboard  of  60  drops  of  Telephone  Manufacturing  Com- 
pany's  make   has   been   installed. 

LENOIR,  N.  C. — The  Lenoir  Electric  Company  is  anticipating  an  increase 
of  about  5  per  cent,  per  month.  "Sumter"  apparatus  is  used;  there  are  27 
miles  of  toll  line  and   no  subscribers.     The  rate  is  $24  per  annum. 

REIDSVILLE,  N.  C. — There  are  150  connections  on  the  lines  of  the  Reids- 
ville  Telephone  &  Telegraph  Company,  of  which  Mr.  R.  J.  Oliver  is  manager. 
"American"   and  other  apparatus  is  employed. 

LAURINBURG,  N.  C. — Mr.  J.  B.  Maxwell  operates  a  100-drop  "American" 
switchboard  at  Gibson  and  a  loo-drop  "Sumter"  board  at  Laurinburg,  serving 
about  200  subscribers  who  pay  $1.50  for  city  and  $1  for  country  service  per 
month. 

RUTHERFORD,  N.  C. — New  subscribers  are  being  added  every  week  to 
the  Rutherford  Telephone  Company  which  has  178  patrons.  The  company  ex- 
pects to  build  a  toll  line  of  about  20  miles  to  Columbus,  N.  C.  The  rate  is 
$1.25  PC"  month. 

NORTH  WILKESBORO,  N.  C— The  exchange  at  this  place  and  one  at 
Elkin,  with  no  and  75  subscribers  respectively,  are  owned  by  Messrs.  H. 
W.  &  J.  B.  Horton.  It  is  their  purpose  to  invest  from  $500  to  $1,000  this 
winter  in  increasing  the  capacity  of  the  plant  at  North  Wilkesboro.  The  sub- 
scribers pay   $18   for   business  and  $12    for  residence   service. 

OTTAWA,  OHIO. — The  Putnam  Telephone  Co.  operates  200  miles  of  toll  line 
and  has   1,400   subscribers. 

MARSHFIELD,  OHIO.— A  so-drop  North  board  is  operated  by  the  Marsk- 
field  Telephone  Company,  which  has  72  subscribers  paying  $1  per  month. 

NORTH  AMHERST,  OHIO.— The  Amherst  Telephone  Company  uses  Raw- 
son  Electric  telephones  for  its  130  subscribers,  who  pay  from  $12  to  $24  a  year. 

PIQUA,  OHIO.— The  Piqua  Home  Telephone  Company  reports  excellent 
progress,  the  system  having  now  1,230  patrons.  Two  hundred  were  added  since 
the  first  of  the  year. 

WEST  ALEXANDRIA,  OHIO.— An  American  Electric  loo-drop  switch- 
board and  Kellogg  telephones  are  used  by  the  West  Alexandria  Telephone  Com- 
pany with  its  127  subscribers.     A  50  per  cent,  increase  is  looked  for. 

WILLIAMSTOWN,  OHIO.— The  Williamstown  Telephone  &  Supply  Com- 
pany has  been  incorporated  with  $50,000  by  C.  J.  Collins,  P.  G.  Kassulker, 
W.   C.   Hinc,  C.   W.   Hunt  and  A.  A.   Miller. 
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PIO.NEKK.  Ollll)— Tlif  I'ionrrr  Trlcphoiie  Company  plani  t"  build  a  num- 
ber of  riirul  lino.  At  i'innccr  there  ire  ii$  •ul»criberi,  o(  wliich  45  •'"vc 
rrcrnlly  licrii  aUJrU.     "American"  apiiarutiii  ii  u»ed. 

ll.\.MII.TON.  OIIIO.-The  Springfield  &  Xmia  Telephone  Company  hat 
fileil  u  inoilgage  (or  $750,(100  in  favor  of  the  Cleveland  Trunt  Cnnipany,  of 
Clcvrlund.      The    company    ia   completing    a    tine    exchange    In    Springlield. 

r.WNK.  DlllO.-  The  I'liyne  Home  Telephone  Company  hai(  been  incor- 
porated with  a  capital  atock  of  $15,000.  The  Incorporatora  are  Chat.  K. 
Hyman,    Umea  A    Woolard,  John  W.   Venick.  Chaa.   A.   Barber  and   I-red    Paul. 

WK.Sr  MIl.TO.V.  ()|IIO._Me««r«.  Chnrlen  Ammonv  Charlrn  Kmrick,  W. 
H.  II.  Keaalcr,  C.  S.  Petry,  Laban  Jenka,  11.  Co|)pock  ami  <illicri  of  Weal 
Milton  have  purchnseil  the  property  of  the  I'rogresa  Tclcplioiir  &  Telegraph 
Company. 

NKW  KREMKN,  Ollld.-  The  New  Itremcn  Telephone  Company  rcporta  an 
encouraging  outlook  for  farmers'  linea.  A  joodrop  Sterling  Bwilchho.ird  iii  in 
operation  alul  there  arc  116  •ubscribers  who  pay  $1  for  reaidcnce,  $1.75  for 
buainen  service. 

PLAIN  CITY.  OHIO.— It  is  the  intention  of  the  Home  Telephone  Company 
to  improw  its  service  and  to  install  about  41  more  telephones.  Of  the  386 
aubscribers  jo  per  cent,  h.ive  recently  been  added.  Stromberg-Carlson  inatru- 
mcnls   are  employed. 

ORANGEVILLE,  OHIO.— The  Jefferson  &  Warren  Telephone  Company 
operates  six  exchanges  at  OranRcville,  Kinsman,  Contend.  West  I'.'irmington, 
Orwell  and  Jefferson,  numbering  700  subscribers.  It  intend*  to  erect  an  ex- 
chanRC  of  50  subscribers  and  make  additions  to  others. 

NK\V.\RK.  OHIO. — A  full  common  battery,  lamp  signal  system  is  in  opera- 
tion by  the  Xcwark  Telephone  Company  which  controls  the  exchange  at  Gran- 
ville also.  The  Newark  exchanRc  has  1150  patrons  and  an  increase  to  2,000  is 
looked  for.  The  toll  lines  of  this  company  cover  the  entire  county.  It  has 
35   toll    stations. 

MT.  ni.ANCIIARn.  OHIO.  The  People's  Telephone  Company  has  lines 
on  nearly  every  wagon  road  in  the  township  and  will  cover  the  entire  township 
in  another  year.  The  company  expects  to  add  100  more  telephones  within  the 
next  year.  American  Electric  apparatus  is  used.  The  company  has  198 
subscribers  and  40  miles  of  toll   line. 

MT.  VERNON,  OHIO.— The  Mt.  Vernon  Telephone  Company,  with  863 
subscribers  in  Mt.  Vernon,  operates  exchanges  in  the  following  named  places: 
Fredcricktown,  270  subscribers;  Gambicr,  169  subscribers;  Centerburg,  133  sub- 
scribers; Brandon,  33  subscribers,  and  Twin  City  29  Subscribers.  North  and 
"American"  apparauts  is  used.  The  company  has  installed  277  telephones  since 
April  and  the  outlook  is  good  for  about  300  more  by  April,   1904. 

NORWALK,  OHIO.— Mr..  C.  L.  Hook,  manager  of  the  Local  Telephone  Com- 
pany claims  that  his  is  the  first  independent  telephone  exchange  built  in  Ohio. 
The  system  has  been  growing  very  rapidly  and  it  has  just  installed  the  latest 
type  Kellogg  board,  each  key  being  equipped  for  selective  ringing.  It  has 
also  installed  its  own  power  plant,  gas  engine  and  generator,  and  has  its  own 
steam  heating  plant — all  located  on  the  second  floor.  It  is  the  intention  to  build 
some  more   farmers*  lines. 

FLEKTVILLE,  PA. — The  .Northern  Lackawanna  Telephone  Company,  of 
Fleetville,  has  been  incorporated  with  a  capital  of  $5,000. 

WKI.I.SBORO.  PA.— The  Liberty  &  Jackson  Telephone  Company  has  been 
organized  to  build  a  line  between  Nauboo  and  Liberty  Borough.  Mr.  L.  Hart- 
sock  is  one  of  the  directors. 

PARKWOOD,  F.\. — The  Parkwood  Telephone  Company  has  been  organized 
here  and  the  following-named  officers  elected:  President.  T.  E.  Wachob;  vice- 
president,  William  Craig;  secretary,  Thomas  Anderson;  treasurer,  John 
Craig. 

FREEM.W,  S.  D.- — The  Freeman  Rural  Telephone  Company  has  been 
formed    to    build    rural    lines. 

COLUMBI.\,  S.  C. — The  Manning  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5000.     Mr.   W.   E.  Jenkinson   is  president. 

HENDERSON,  S.  C. — An  important  concern  has  recently  been  chartered 
at  Henderson  having  the  privilege  of  buying  up  all  of  the  telephone  lines  in 
North  Carolina.  The  company  is  known  as  the  Home  Telephone  &  Telepragh 
Company  and  has  an  authorized  capital  of  $500,000,  of  which  over  $200,000 
has  been  subscribed.  W.  T.  Gentry,  of  .\tlanta,  is  one  of  the  largest  stock- 
holders. The  company  proposes  to  make  a  great  combination  of  telephone  and 
possibly    of    telegraph    lines. 

CLARKSVILLE,  TENN.— The  capital  stock  of  the  Clarksville  Home  Tele- 
phone Company  has  been  increased  from  $100,000  to  $150,000.  The  company 
is  extending  its  lines  throughout   this   and   adjacent  counties. 

TEXARKANA,  TEX.— The  New  Long  Distance  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $200,000.  J.  B.  King  is  one  of  the 
directors. 

S.\LT  L.\KE  CITY,  UTAH. — Extensive  improvements  are  being  made 
here  in  the  system  of  the  Rocky  Mountain  Bell  Telephone  Company.  Under- 
ground cables  are  being  substituted  throughout  the  city  for  overhead  single 
wires. 

McGAHEVSVILLE,  VA.— The  Stonewall  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $50,000.     Mr.  T.  M.  .Armentrout  is  president. 

RO.\NOKE,  VA. — The  Bell  Telephone  Company  proposes  to  put  its  wires 
in  this  city  underground.  It  also  proposes  to  erect  a  new  exchange  building, 
the  total   cost  of  these   improvements   being  $100,000. 

M.'\NCHESTER,  VA. — The  Common  Council  of  Manchester  has  sold  a  tel- 
ephone franchise  to  the  Southern  Bell  Telephone  Company  for  $25,  and  an 
ordinance  has  been  passed  along  lines  previously  agreed  upon.  The  mattei 
has  been  sent  to  the  board   for  concurrence. 

MILWAUKEE,  WIS. — The  Badger-Farmers'  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000.  W.  J.  Whitehead  is  one  of  the 
directors. 


HUDSON,  WI.S.--Tbe  Prentice  Telephone  (  umpaiiy  ba>  been  incurpuratcd 
with  a  capital  atock  of  $5000.     Mr.   F.  J.  Carr  ia  one  of  the  direclori. 

RID  LAKE,  WIS.— The  Rib  Lake  Telephone  Company  hai  been  incor- 
piiialed   with   a  capital  stock  of  $5000.     One  of  the  dirrclora  it   .Mr.    I'.  }.  Carr. 

SIIEIIOYGAN,  WIS. — The  Northwrtlrrn  Telephone  Company,  Sheboygan 
lullt  and  Sheboygan  County  'Irlrphone  rxihungra  were  consolidated  at  ■ 
recent  merllng.  The  new  company  will  be  known  as  the  Citizens'  Telrphone 
Company.  The  Sheboygan  I'alli  exchange  will  be  entirely  rebuilt  ami  the 
wirei   in    all    the    ninin   alrrrlt   will    br    laid    underground. 


Electric  light  and  power. 


1  r.  I'ANM:,  AI.A.  ii.  K.  (imlfrcy  haa  petitioned  the  Hoard  of  Aldermen 
for  a   franchise  to  construct  and  operate  an  electric  light  plant. 

IIARTSELLS,  ALA.— The  Shipp  &  Tapscolt  Mfg.  Company  has  decided  to 
conttruct  an  electric  light  (dant  in  connection  with  its  stave  plant,  and  will 
probably   supply   the   town   with   lights. 

SAUSALITO,  CAL.— The  Town  Trustees  have  granted  Thos.  Frost  a  fran- 
chise for  electric  lighting. 

THOMASTON,  CONN.— The  buildings  and  machinery  of  the  Thomaston 
Electric    Lighting   Company   were  destroycil   by   fire  on  Oct.    12. 

ATLANT.A,  GA.-  The  development  of  the  immense  water  power  at  Dunlap 
I'alls  on  the  ChatLihoochce  river  in  Georgia  is  one  of  the  biggest  electrical 
developments  in  the  State.  The  big  dam,  300  feet  long  and  costing  $i6o,o»o 
when  ompleted,  will  probably  be  finished  in  November.  The  estimated  horse 
power  to  be  developed  is  placed  at  3500.  Gen.  A.  J.  Warren,  of  Ohio,  has 
been  the  leading  spirit  in  this  undertaking.  The  new  company  expects  also 
10  have  cars  running  between  Dahlonega  and   Gainesville  in  one  year. 

JONESBORO,  IND. —  It  is  reported  that  new  equipment  will  be  purchased 
for   the  electric   light   plant.      L.    Pemberton   is   superintendent. 

FORTVILLE,  IND. — The  officers  of  the  town  government  are  negotiating 
with  the  city  of  .\nderson  for  the  sale  of  its  old  electric  lighting  plant  to  be 
removed  and  reinstalled  here.  This  property  will  make  an  excellent  plant 
for  Fortville  which  is  rapidly  becoming  a  resident  locality  for  Indianapolis 
business  men. 

BEDFORD,  IND. — The  Indian  Falls  Hydraulic  Company  has  been  incor- 
porated, to  construct  a  dam  across  White  River  at  Indian  Falls,  to  utilize 
and  generate  hydraulic  and  other  power  for  a  railway  proposed  between 
Shoals,  Indian  Springs  and  West  Baden.  Wm.  L.  Story,  Harry  H.  Cooke 
and  A.    F.    Story  arc  among  the  incorporators. 

LOGAN,  IA.— The  Electric  Light,  Heat  &  Power  Company,  of  Missouri 
Valley,  has  asked  the  City  Council  for  a  twenty-five-year  extension  of  its 
franchise.  The  company  contemplates  an  issue  of  bonds  to  build  a  $30,000 
gas   plant. 

CURRIE,  MINN.— Bids  will  be  received  Nov.  6  by  the  Village  Council  for 
$2500  bonds  to  be  used  for  constructing  an  electric  lighting  plant.  C.  H. 
Cooper  is  Village  Recorder. 

SANTA  FE,  N.  M. — It  is  stated  that  the  water  works  and  the  electric  light 
plant  of  the  Santa  Fe  Water  &  Light  Company  are  to  be  improved. 

MOH.\WK,  N.  Y. — The  citizens  have  voted  to  issue  $30,000  bonds  to  be 
used  for  constructing  an  electric  light  plant  and  improving  the  water  works. 

BROOKHAVEN,  N.  Y.— The  Brookhaven  Electric  Light  Company,  of 
Brookhavcn,  N.  Y.,  has  been  incorporated;  capital,  $10,000.  Directors:  C. 
A.    Squires,   O.   T.   Fanning  and  Thomas  O'Donnell,   Port  Jefferson. 

L.ANGDON,  N.  D. — It  is  proposed  to  remove  the  electric  light  plant  to  the 
new  city  hall,  and  install  a  new  outfit. 

COLUMBIANA,  OHIO. — It  is  proposed  to  install  an  arc  light  system  for 
the  lighting  of  the  village   streets. 

WOODSFIELD,  OHIO.— The  Woodsfield  Heat  &  Light  Company  has  been 
incorporated  with  $25,000   capital  stock,  and  will  build  a  lighting  plant. 

M.\NSFIELD,  OHIO.— The  Mansfield  Electric  Light  &  Power  Company 
has  elected  the  following-named  directors:  W.  C.  Hedges,  W.  S.  Kerr,  E.  H. 
Reiser,  J.  S.  Hedges,  H.   M.  Weaver,  C.   W.  Upson  and  C.   N.  Gaumer. 

WEST  CHESTER,  PA.— There  is  a  movement  here  looking  to  the  con- 
struction of  a  municipal  electric  light  plant. 

YORK,  FA. — The  Edison  Electric  Company  has  secured  the  contract  to 
light  the  streets  for  one  year  at   11   cts.  per  light  per  night. 

EL  PASO,  TEX. — The  capacity  of  the  electric  light  and  power  plant  here 
is  to  be  increased. 

VENUS,  TEX. — The  Merchants'  .Association  is  interested  in  the  construction 
of  water  works  and  an  electric  light  plant. 

S.A.LT  L.<\KE  CITY,  UTAH.— The  Utah  Light  &  Power  Company  has  made 
arrangements  to  secure  additional  power  for  its  plant  by  the  construction  of 
a  transmission  line  from  the  plant  of  the  Utah  Sugar  Company  on  Bear 
River.  The  transmission  line  will  be  45  miles  in  length  and  will  connect  with 
the   company's   plant  at   Ogden. 

WILLIAMSBURG,  VA. — An  electric  light  plant,  to  cost  about  $5000,  is 
being   installed   at   William   and    Mary    College   at   Williamsburg. 

RICHMOND,  VA. — .\  franchise  for  an  electric  light  and  power  plant  has 
been  granted  to  the  Merchants'  Co-operative  Light  &  Power  Company,  of 
which    Samuel    Cohen  is   treasurer. 

SEATTLE,  WASH.— New  bids  will  be  received,  by  the  Board  of  Public 
Works  on  Oct.   31    for  generators  for  the  municipal  electric  light  plant. 

NEENAH,  WIS. — The  city  officials  are  discussing  the  proposition  of  building 
a  municipal  plant  to  furnish   both   gas  and  electric  light. 
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The  Electric  railway. 


CANTON,  ILL.— Incorporation  papirs  have  been  granted  to  the  Illinois  Cen- 
tral Electric  Railway  Company  to  construct  a  street  railroad  at  Canton,  and 
interurban  roads  branching  from  that  city.  The  incorporators  are  Joseph 
David,  of  Cleveland,  Ohio;  James  11.  Lawrence,  James  S.  Hopkins,  Fred  A. 
Dolph  and  David  J.  Peffers. 

CHARLESTON,  ILL.— The  organization  of  the  Charleston,  Champaign  & 
Northern  Interurban  Traction  Company  has  been  effected  by  the  election  of 
eighteen  directors  and  officers  for  one  year.  The  officers  are:  President,  Dr. 
W.  R.  Patton;  vice-president,  W.  V.  Jenkins;  secretary,  S.  S.  Anderson;  treas- 
urer, George  W.  Gray.  The  company  is  incorporated  for  $5,000,  and  its  object 
is  to  build  an  electric  line  to  Homer,  in  Champaign  County. 

DANVILLE,  ILL. — Articles  of  incorporation  of  the  Hoopeston  Street  Rail- 
way &  Light  Company  have  been  filed.  The  directors  are  James  II.  Dyer,  John 
L.  Hamilton,  Alfred  H.  Trego,  Charles  S.  Crary,  J.  S.  McFerren  and  Charles 
A.  Allen,  all  of  Hoopeston.  The  charter  entitles  the  company  to  operate  an 
electric  street  railway  system  in  the  city  of  Hoopeston  and  to  manufacture  gas, 
coke,  tar,  electricity  or  steam  for  the  use  of  fuel,  light  or  motive  power. 

VINCEXNES,  IND.— The  Vincennes  Street  Railway  has  been  sold  to  the  E. 
M.  Dean  syndicate,  of  Grand  Rapids,  Mich.,  for  $100,000. 

WABASH,  IND.— The  consolidation  of  the  Fort  Wayne  &  Southwestern 
Railway,  operating  between  this  city  and  Fort  Wayne,  and  the  Logansport  & 
Wabash  Valley  Company,  operating  between  this  city  and  Logansport,  has  been 
consummated  by  the  organization  of  a  new  company  to  take  over  the  two 
properties,  and  stock  and  securities  of  the  consolidated  company  will  be  issued 
for  the  stock  of  the  old  corporation. 

COLUMBUS,  OHIO.— The  Toledo,  Columbus  &  Cincinnati  Railway  Com- 
pany has  been  incorporated  with  $10,000  capital  stock,  by  T.  A.  Wright,  H.  C. 
Headlee,  F.  J.   Bulack,   C.   L.   Held  and   H.  J.  Jarvis. 

SALEM,  OHIO.— The  Salem  &  Eastern  Railroad  Company  has  been  in- 
corporated, with  $5000  capital,  by  E.  S.  Cook,  F.  S.  McGowan,  T.  T.  Brewer, 
J.  W.  Tyler  and  L.  M.  Fowler,  of  Cleveland.  It  is  the  intention  to  build  a 
road  from  Sebring  to  East  Palestine  by  way  of  Salem  and  from  Salem  to 
Lisbon. 

TIFFIN,  OHIO. — The  City  Council  has  granted  a  twenty-five-year  franchise 
to  the  Tiffin  Electric  Railway  &  Power  Company;  also  a  twenty-five-year  fran- 
chise to  the  Tiffin  Edison  Electric  Illuminating  Company.  Both  are  owned 
by  the  same  people.  A  project  is  on  foot  to  merge  the  two  interests  and  con- 
struct an  interurban   line   from  Tiffin  to   Fremont. 

CINCINN.^TI,  OHIO.— The  Cincinnati,  Milford  &  Loveland  Traction  Com- 
pany has  elected  officers  as  follows:  B.  H.  Kroger,  president;  Thorne  Baker, 
vice-president;  J.  N.  Roberts,  secretary;  L.  J.  Van  Lahr,  treasurer.  The  com- 
pany has  about  completed  the  construction  of  the  first  eight  miles  of  its  road 
from  Hyde  Park  to  Milford.  Power  will  be  furnishel  temporarily  by  the 
Cincinnati,  Georgetown  &  Portsmouth  Railway  from  its  station  at  Olive  Branch. 

■LANCASTER,  PA.— The  charter  of  the  Lancaster  &  Eastern  Street  Rail- 
way Company  has  been  filed.  The  capital  stock  is  $48,000,  and  this  will  be 
increased  as  soon  as  the  right  of  way  is  secured.  The  officers  are:  President, 
Samuel  R.  Slaymaker;  secretary,  Milo  B.  Herr;  treasurer,  Joseph  H.  Esben- 
shade. 

TRENTON,  TENN. — The  Gibson  County  Construction  Company  has  been 
organized  to  construct  an  electric  railway  from  Trenton  to  Eaton,  Brazil  and 
Gibson  \\'ells.  The  projected  route  is  about  17  miles  long.  In  the  next  few 
days  parties   will  survey   the  route. 

MEMPHIS,  TENN.— The  Shelby  County  Traction  Company  has  filed  ap- 
plication for  a  charter  for  the  purpose  of  building  an  interurban  railway  con- 
necting Memphis  and  Colliersville,  Tenn.,  a  distance  of  25  miles,  and  fur- 
nishing electric  lights  to  all  towns  and  homes  between  the  two  places.  The 
nominal  capitalization  is  $50,000,  though  $200,000  will  be  used. 

DYERSBURG,  TENN.— The  Tennessee  Western  Railroad  Company,  which 
proposes  to  build  and  operate  an  electric  railway  from  Dyersburg  to  Hum- 
boldt, has  organized  by  the  election  of  W.  H.  Skivington,  president;  James 
S.  Brown,  vice-president;  H.  E.  Nichols,  secretary.  The  company  was 
formed  in  July  and  authorized  to  issue  $10,000  capital  stock.  It  has  been 
agreed  to  make  application  for  an  amendment  to  the  charter  so  as  to  authorize 
an  increase  of  capital  stock  of  $2,000,000.  The  routes  have  been  surveyed,  and 
it  is  estimated  that  it  will  cost  $1,500,000  to  construct  and  equip  the   road. 

MORG.ANTOWN,  W.  VA. — A  trolley  line  between  Morgantown  and  Fair- 
mont had  its  beginning  recently  in  the  purchase  of  the  West  Side  line  of  the 
Union  Utility  Company  by  the  Fairmont,  Morgantown  &  Cheat  River  Com- 
pany. The  line  is  now  two  miles  long,  and  Senator  Elkins  says  it  will  be 
extended  at  once. 


LEGAL. 


SUBMARINE  BO.VT  SUIT.— The  Electric  Boat  Company  of  New  Jersey 
has  brought  suit  in  the  United  States  Court  at  Hartford,  Conn.,  against  the 
Lake  Torpedo  Boat  Company,  of  Bridgeport.  The  complainant  asks  for 
$100,000  damages  or  more  and  an  injunction  for  an  alleged  infringement  of 
patent  in  the  manufacture  of  submarine  boats.  According  to  the  complaint, 
John  P.  Holland,  of  Newark,  N.  J.,  is  the  inventor  of  a  submarine  boat  and 
the  exclusive  rights  of  building  and  sale  were  given  by  the  inventor  to  the 
company  that  brings  this  suit.  An  injunction  is  asked  for  and  damages  of 
$100,000. 

AUTOMOBILE  LH^IGATION.— Suit  has  been  filed  in  the  United  States 
Circuit  Court,  in  the  southern  district  of  New  York,  by  the  Electric  Vehicle 
Company    against    C.    A.    Ducrr    &    Company    and    the    Ford    Motor    Company, 


under  the  Selden  patent  controlling  all  gasoline  automobiles.  This  is  the 
sixth  suit  under  the  pioneer  Selden  patent  said  to  cover  all  gasoline  auto- 
mobiles. The  other  five,  filed  during  the  past  s'A  years,  have  all  terminated, 
the  decrees  entered  in  all  of  them  sustained  the  patent.  Before  the  Electric 
Vehicle  Company  acquired  its  control  of  the  Selden  patents,  patent  searches 
were  made  all  over  Europe,  as  well  as  the  United  States,  and  the  results  of 
the  search  being  submitted  to  lawyers  familiar  with  patents  in  the  United 
States,  it  was  in  view  of  their  report  that  the  Vehicle  Company  acquired  the 
exclusive  license.  In  the  present  suit,  Messrs.  Betts,  Betts,  Sheffield  &  Bctt« 
are  the  complainant  solicitors,  while  Frederick  H.  Betts  and  Wm.  A.  Redding 
are  of  counsel,  the  same  who  have  successfully  conducted  the  previous  suits. 
It  is  understood  that  all  such  suits  are  to  be  defended  by  the  Patent  Title 
and  Guarantee  Company  on  behalf  of  the  "independents"  in  the  automobile 
field. 

CITY  LIGHTING  CONTRACTS.— In  the  Supreme  Court  of  Pennsylvania, 
in  the  appealed  case  of  the  Borough  of  Lansdownc  vs.  the  Citizens'  Electric 
Light  &  Power  Company,  of  that  place,  the  following  points  were  made  aa 
to  the  validity  of  an  acceptance  of  lighting  contract:  i.  Where  an  electric  light 
company  offers  to  do  the  public  lighting  for  a  borough,  and  the  borough  ac- 
cepts the  offer  within  the  time  stipulated  for  such  acceptance,  and  the  com- 
pany thereafter  takes  certain  steps  as  if  to  carry  out  the  contract,  the  company 
is  bound  thereby,  though  the  borough,  between  the  date  of  the  offer  and  the 
time  of  the  acceptance,  advertised  and  received  bids  for  the  public  lighting. 
2.  Where  a  borough  council  is  authorized  by  ordinance  to  contract  for  the 
public  lighting,  the  action  of  the  council  in  accepting  a  bid  thereunder  is 
ministerial,  and  not  such  an  enactment  or  ordinance  as  must  be  recorded  in 
the  ordinance  book,  and  advertised  under  the  act.  3.  The  bid  of  an  electric 
light  company  for  the  public  lighting  of  a  borough  was  accepted  by  a  reso- 
lution of  the  council,  which  contemplated  the  execution  of  a  formal  contract. 
The  company  sent  a  form  of  agreement,  acceptable  to  the  solicitor  of  the  bor- 
ough, who  thereupon  prepared  the  agreement  as  desired  by  the  company,  and 
delivered  it  to  its  general  manager.  It  was  held  that  the  agreement  was  bind- 
ing on   the  company,   though   not   executed   by   it. 


PERSONAL. 


MR.  S.  M.  RUST,  superintendent  and 
manager  of  the  Miami  Light,  Heat  & 
Power  Company,  of  Piqua,  Ohio,  has 
been  elected  president  of  the  Ohio  Elec- 
tric Light  Association,  as.  was  an- 
nounced in  these  columns  last  week  in 
connection  with  the  annual  convention 
at  Columbus.  Mr.  Rust  has  been  an 
active  member  of  the  Association  since 
it  was  started  and  has  taken  an  enthu- 
siastic interest  in  its  affairs.  He  has 
been  engaged  in  central  station  work 
for  the  past  sixteen  years  and  with  the 
Piqua  plant  for  the  last  twelve  years. 
This  system  is  one  of  the  most  exten- 
sive and  best  managed  in  the  State  and 
Mr.  Rust's  efforts  there  have  been 
crowned  with  very  satisfactory  results 
alike  to  the  company  and  himself.  s.    M.    rust. 

MR.  S.  L.  HARRIETT,  the  subject 
of  this  sketch,  is  the  designer  of  the 
well  known  Cincinnati  motor,  and  has 
been  identified  with  the  design  of  elec- 
tric motors  for  many  years.  In  1889 
lie  patented  the  automatic  magnetic  re- 
lease starting  box  that  is  so  extensive- 
ly used  on  electric  motors  to-day,  and 
in  1890  he  patented  the  self-oiling  bear- 
ing, which  also  accompanies  modern 
electric  motors.  Mr.  Barriett,  while  as- 
sociated with  the  Sprague  Electric  Com- 
pany, worked  out  various  controlling 
devices  for  that  company.  In  1896  he 
left  the  Sprague  Company  and  took 
charge  of  the  tool  designing  at  West 
Point  Foundry,  and  was  shortly  after 
promoted  to  master  mechanic  and  had 
charge  of  the  work  during  the  late 
Spanish-American  war,  where  he  again  earned  a  reputation  as  an  organizer  and 
economizer  in  the  manufacture  of  projectiles.  Mr.  Barriett  resigned  his  posi- 
tion at  West  Point  Foundry  shortly  after  the  war,  went  to  Cincinnati,  and 
organized  the  Cincinnati  Electric  Motor  Company.  He  devoted  over  two 
years  in  designing  special  tools  and  machinery  for  the  manufacture  of  elec- 
tric motors,  ranging  from  14  to  lo-hp.  The  Cincinnati  Electric  Motor  Com- 
pany has  met  with  much  success,  due  to  the  efforts  of  Mr.  Barriett.  At  a 
meeting  held  on  July  ist,  1903,  it  was  decided  to  change  the  name  of  the 
Cincinnati  Electric  Motor  Company  to  the  Barriett  Electric  Company,  which 
will  manufacture  the  Cincinnati  motor,  also  a  new  motor  which  Mr.  Barriett 
is  now  designing,  and  which  will  be  called  the  "Barriett  motor."  Mr.  Bar- 
riett's  productions  have  already  become  widely  known  outside  Cincinnati, 
and  an  agency  has  recently  been  opened  in  New  York  City  for  his  motors. 
Mr.  Barriett  is  also  an  expert  telegrapher  and  the  inventor  of  several  tele- 
phone   devices. 

MR.   R.  R.   HAMBLIN   has  tendered   his  resignation   as   general   manager   of 
the   Toledo  Home   Telephone  Company. 


S.    L.     HARRIETT. 
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UR.  HANS  GOI.n.SCIlMIDT,  of  E»ic-n.  Grrniany.  Jmovcrcr  o(  llic  re- 
niaxkable  "Ttirriiiit"  procrM  uf  wriiling,  will  arrive  tliit  werk  uii  a  diurl 
viail   to   the    United    Stales. 

MK.  K.  LKSTKK  TIIAVKK  bai  recently  taken  the  management  o(  the  new 
Chicago  olTK-e  of  the  Triiini|ih  Electric  Company  with  heailquartert  at  1600 
Tribune    liuilding,    that    city. 

COMK.  BRADLKY  A.  I-'ISKK  contributec  to  the  latcat  iitue  of  the  pro- 
ceeding* of  the  U.  S.  Naval  Intlitute  article!  on  the  I'iake  lemapliore  lyatetn 
and  a   naval    Irlraiope   and   mount. 

MK.  CKOKC.K  W.  COI.I.ES.  M.  Am.  Soc.  M.  E.,  haa  reiignrd  hia  poailion 
aa  chief  rngiiicrr  of  Mariim  &  Marion,  Monticiil,  and  haa  opened  an  office 
aa  ixnaultiiig  iiirchunical  and  electrical  engineer  in   Milwaukee,  Wia. 

MK.  BUKCIIAM  IIAKDING,  for  aevrral  yeara  with  the  VVmlinghouae  Elec- 
tric &  Mfg.  Company,  luia  reaignrd  hin  position  to  become  m.in.iger  of  the 
local  ofTice  of  u  leading  real  estate  company,  of  Pittsburg,   Pa. 

MR.  ENOCH  MOORK,  JR.,  formerly  with  the  Moore  &  Sons  Ship  Build- 
ing Company,  has  acvered  his  connection  with  that  company  and  if  now  as- 
sociated with  the  Morris  Electric  Company,  of  Wilmington,  Del. 

MR.  PRANK  G.  BOLLES,  who  has  been  abroad  in  the  interests  of  the 
Bullock  Electric  Manufacturing  Company,  of  whose  export  and  foreign  de- 
partment he  is  manager,  has  recently   returned  home  to   Cincinnati. 

MR.  H.  B.  HEWITT,  the  Missouri  representative  of  the  Stromberg-Carl- 
son  Telephone  Mfg.  Company,  of  Chicago,  was  located  hitherto  at  Keiths- 
burg,   III.,  but  will  now  have  his  ofTice  permanently  at   Chillicothc,   Mo. 

MR.  E.  H.  MULLIN,  of  the  General  Electric  Company,  has  been  nominated 
by  President  Carty  to  fill  a  vacancy  in  the  board  of  the  New  York  Electrical 
Society,  as  vice-president,  and  has  been  duly  elected  by  the  members. 

PRES.  P.  P.  FISH,  of  the  American  Telephone  &  Telegraph  Company,  is 
now  visiting  the  west,  making  one  of  those  periodical  trips  of  inspection  he 
has  instituted  with  so  much  profit  to  the  activity  and  homogeneity  of  the 
Bell    telephone    system. 

MR.  C.  H.  HINES,  electrical  engineer  of  the  Canadian  Pacific  Railroad 
shops,  etc.,  has  been  making  a  visit  to  this  country,  and  was  in  New  York 
this  week.  The  C.  P.  R.  is  a  progressive  institution  and  is  now  going  in  for 
■  general  equipment  of  its  big  machine  shops  with   electric  drive  and  light. 

MR.  R.  J.  RUSSELL,  of  St.  Louis,  has  severed  his  connection  with  the 
Wagner  Electric  Mfg.  Company  as  assistant  manager  of  sales,  and  has 
accepted  the  position  of  business  and  sales  manager  of  the  H.  E.  Lindsey 
Electrical  Supply  Company,  which  is  not  only  engaged  in  the  supply  trade, 
but  manufactures  alternating  current  ceiling   fan  motors. 

MR.  WALTON  E.  NIMS  has  purchased  the  stock  that  was  formerly  owned 
by  the  Waterloo  &  Cedar  Falls  Electric  Light  Company,  of  Cedar  Falls,  la. 
He  has  been  associated  with  the  company  for  some  years  past,  and  will  now 
devote  himself  to  the  supply  trade.  He  will  carry  on  his  office  with  the  Elec- 
tric  Light   Company  at  the  Cedar  Falls   National   Bank   Building. 

MR.  A.  W.  FIELD,  general  manager  and  secretary  of  the  Columbus  Edison 
Electric  Light  Company,  has  resigned,  to  take  effect  November  i.  The  com- 
pany has  recently  passed  into  the  control  of  the  Columbus  Railway  &  Light 
Company,  a  holding  company,  and  Mr.  Field's  work  will  be  handled  by  Mr. 
L.   G.   White,  assistant  general  superintendent  of  that  company. 

MR.  HENRY  EDMONDS,  who  is  well-known  in  electrical  circles  in  this 
country,  is  now  here  again  from  England,  with  his  family.  It  is  fourteen  years 
since  Mr.  Edmonds  was  last  in  New  York,  and  he  naturally  notes  many  evi- 
Idenccs  of  growth.  Mr.  Edmonds  is  staying  at  the  Holland  House,  this 
city,  and  hopes  to  see  as  many  of  his  old  friends  as  possible  before  returning 
to  London. 

DR.  LEONARD  F.  PITKIN,  surgeon  of  the  Interborough  Rapid  Transit 
Company,  has  just  completed  the  collection  of  data  for  a  series  of  articles 
in  one  of  the  medical  journals  and  for  a  report  to  his  company  on  the  abuse 
of  the  law  under  which  actions  for  damages  as  the  result  of  personal  in- 
juries are  brought  against  the  surface  and  elevated  railroads  in  this  city;  as 
a    record  of   "graft"   it   is   unique. 

MR.  W.  L.  ELKINS. — A  special  telegram  from  Philadelphia,  of  October 
26,  says:  The  condition  of  William  L.  Elkins,  the  multi-millionaire  an  dstreet 
railway  promoter,  who  is  dangerously  ill  at  his  home  here,  is  reported  to-day 
to  be  slightly  improved.  The  report  that  surgeons  had  found  it  necessary  to 
amputate  the  patient's  leg  in  order  to  check  the  spread  of  gangrene  was 
positively  denied  by  members  of  the  family. 

MR.  E.  B.  RAYMOND. — A  new  office  has  been  created  at  Schenectady  by 
the  General  Electric  Company,  namely  that  of  general  superintendent  of  the 
works.  The  first  incumbent  is  Mr.  E.  B.  Raymond  with  H.  Farquhar,  W.  S. 
Qark  and  J.  F.  Madgett  as  assistants.  Mr.  Raymond  is  no  newcomer,  having 
been  the  Thomson-Houston  Company  in  Lynn  until  the  consolidation,  when 
he  went  first  to  Chicago  for  the  General  Electric  Company  and  afterwards 
to  their  Schenectady  works. 

MR.  A.  K.  WARREN,  E.  E.,  of  thiscity,  son  of  the  late  Rev.  Dr.  E.  Wal- 
pole  Warren  and  grandson  of  the  famous  author  of  "Ten  Thousand  A  Year," 
has  been  willed  by  his  father  the  manuscript  of  that  novel  which  once  made 
so  great  a  sensation  in  the  English  literary  world,  and  which  has  been  pop- 
ular ever  since.  In  case  of  sale,  the  British  Museum  is  to  have  the  first  op- 
portunity to  acquire  the  manuscript.  It  is  interesting  to  note  the  coincidence 
that  with  the  consent  of  the  family,  a  revised  edition  of  the  story  is  now 
being  brought  out. 

MR.  F.  B.  DUNCAN  has  recently  been  appointed  manager  of  the  Akron 
Electrical  Manufacturing  Company.  About  two  years  ago,  Mr.  Duncan  re- 
signed his  position  of  general  superintendent,  which  he  held  for  about  five 
years  with  the  Northern  Electrical  Manufacturing  Company,  Madison,  Wis., 
to  accept  a  similar  position  in  the  Akron  Company  and  his  present  promotion 
is    an    evidence    of    the    company's    appreciation    of    his    services.      During    his 


cunnccliun  with  the  Akron  Cuinpany,  he  has  redeaigned  then  entiic  line  of 
niuchinea  and  the  giowlh  uf   huaineaa  hat  been  notable. 

MR.  NORM  AN  (i.  KENAN  hat  been  elected  preti<lenl  of  the  Cincinnati 
Gua  &  Electric  Company,  of  Cincinnati,  succreding  Onerul  Andrew  llicken- 
looper  who  reaigned  May  ai,  190J,  on  account  of  ill  hrullli.  Mr.  Kenan  haa 
been  vicc-preaidcnt  uf  the  company  fur  arvcral  years  and  hat  practically 
gruwn  up  with  the  company,  having  iK-comc  identified  with  the  old  gua  com- 
pany in  1868.  In  1890  Mr.  Kenan  tupcrvited  the  erection  of  the  firat  lighting 
alatiun  inttalled  by  the  Cincinnati  Gat  &  Electric  Company  and  he  hat  been 
active  in  the  management  of  tlic  electric  lighting  end  of  the  buslneta  tincc 
that   time. 

DR.  F.  B.  HERZOG  hat  enjoyed  a  growing  reputation  at  a  patlellitt,  in 
artitlic  circlet,  and  tome  of  hit  work,  notably  the  "Diana,"  hat  been  seen  at 
the  National  Arit  Club  and  reproduced.  The  meeting  of  the  American  Inali- 
tulr  of  Electrical  Engineera  wa«  held  in  the  Carnegie  Building  laal  werk, 
and  aa  Dr.  Hrrrog  haa  a  stuilio  there,  the  opportunity  wat  also  afTordcd  a  few 
of  hit  engineering  friendi  to  note  the  excellence  of  hia  work  in  thit  direction. 
At  an  amateur,  Dr.  Ilerrog  hat  long  devoted  a  good  deal  of  time  to  art, 
dating  buck  to  the  old  undergraduate  dayt  when  hit  facile  pencil  adorned  the 
pages  of   the  "Columbia  Spectator." 

MR.  W.  O.  WOOD,  general  superintendent  of  the  Rapid  Railway  system, 
of  Detroit,  Mich.,  purl  of  the  Detroit  United  Railway  Company,  hat  been 
appointed  auperinlcndent  of  the  elcva'tcd  division  of  the  Brooklyn  Rapid  Tran- 
sit Company,  of  Brooklyn,  N.  Y.,  in  place  of  Mr.  Geo.  W.  Edwarda,  who  hat 
resigned.  Mr.  Wood  was  for  ten  yeart  connected  with  the  Illinois  Central 
Railroad  as  train  master  and  secretary  to  the  second  vice-president  and  pre- 
viously five  years  with  the  Louisville  &  Nashville  Railroad.  Mr.  Wood 
will  apply  to  the  Brooklyn  elevated  lines  the  merit  system  of  discipline  re- 
cently adopted  by  the  company,  and  work  out  a  standard  system  of  train 
despatching. 

MR.  L.  M.  HANCOCK,  general  superintendent  of  the  Bay  Counties  Elec- 
tric Power  Company,  California,  has  been  appointed  by  the  New  Zealand  gov- 
ernment to  inquire  into  the  subject  of  the  utilization  of  the  water  powers  of 
the  colony.  Private  advices  from  that  part  of  the  world  state  that  the  minister 
of  public  works  has  declared  that  in  a  short  time  75  per  cent,  of  the  machinery 
now  operated  by  steam  power  throughout  New  Zealand  would  be  driven  by 
electricity.  As  previously  mentioned  in  these  columns,  another  Californian 
engineer,  Mr.  E.  E.  Stark,  of  the  Bay  Counties  Company,  has  been  selected 
as  electrical  expert  by  the  Waipori  Falls  Electric  Power  Company,  Limited, 
one  of  the  largest  projects  of  its  description  in  the  Antipodes. 

DR.  W.  J.  MORTON  contributed  recently  to  the  International  Journal  of 
Surgery  a  valuable  paper  on  the  treatment  of  cancer  by  the  Roentgen  ray, 
with  remarks  on  the  use  of  radium.  This  has  now  been  reprinted  in  pamphlet 
form  rendering  it  more  accessible.  Dr.  Morton  has  been  one  of  the  first  to 
work  in  this  country  with  the  ray  and  to  take  up  the  study  of  radium.  Details 
are  given  of  some  notable  tests  and  applications,  and  some  of  the  radiographs 
are  striking.  Dr.  Morton  sums  up  the  situation  as  follows:  "It  is  the  writer's 
belief  that  in  no  branch  of  the  practice  of  medicine  or  surgery  is  expert 
knowledge  more  essential  than  in  radiotherapy,  and  that  a  great  number  of 
the  failures  to  succeed  must  be  attributed  to  the  indiscriminate  and  thought- 
less manner  in  which  the  treatment  has  been  applied.  Under  the  best  manage- 
ment it  is  only  too  clear  that  a  universally  applicable  panacea  for  this  dread 
disease  has  not  been  discovered  as  yet,  but  certainly  in  radiotherapy  there 
probably  exists  to-day  a  greater  chance  of  cure  in  the  average  cases  of  cancer 
than  in  any  other  known  procedure  whether  medical  or  surgical." 


^rabe  Botes. 


WIRT  ELECTRIC  COMPANY  has  removed  its  New  York  office  to  No. 
26  Cortlandt  Street,  the  Havemeyer  Building. 

ITALIAN  ADDRESS. — The  Societa  Lombarda  per  distribuzione  di  energia 
elettrica,  of  Milan,  Italy,  requests  us  to  note  that  it  has  changed  its  address 
in  that  city  to  Via  Principe  Umberto  17. 

TWENTY-FIRST  OIL  FILTER  ORDER.— The  Burt  Mfg.  Co.,  Akron. 
Ohio,  recently  received  the  twenty-first  order  from  the  American  Sheet  Steel 
Co.,  New  York,  N.   Y.,   for  Cross  oil  filters. 

WARNER  ARC  LAMPS.— Mr.  W.  F.  Warner,  Muncie,  Ind.,  in  an  illus- 
trated circular  on  the  subject  of  his  arc  lamps  states  that  the  city  of  Muncie 
is  entirely  lighted  with  his  enclosed  series  type,  230  in  all  being  used. 

CLEVELAND  CRANE  &  CAR  COMPANY,  Wicklifife,  Ohio,  issues  bulle- 
tins with  illustrated  text  in  regard  to  its  electric  traveling  cranes,  and  hand 
and  electric  jib,  post  and  car  crane  types.  Another  bulletin  deals  with  its 
Armington    electric    hoists. 

EMERSON  MOTORS. — A  pocket  price-list  folder  has  been  issued  on  its 
automatic  start  induction  motors  by  the  Emerson  Electric  Manufacturing  Com- 
pany, St.  Louis.  It  covers  such  motors  in  sizes  from  1-20  to  J^-hp  as  listed 
in   its  bulletins   which  give    fuller  details. 

STANLEY  &  PATTERSON,  93  Liberty  Street,  New  York  City,  call  atten- 
tion to  the  fact  that  they  are  carrying  on  a  department  devoted  exclusively 
to  electrical  engineering,  electrical  construction  and  repair  work,  in  connec- 
tion with  their  manufacturing  and  supply  business. 

THE  SCHOENMAN  ELECTRIC  MFG.  COMPANY,  Pittsburg,  Pa.,  re- 
cently published  a  catalogue  in  booklet  form  showing  illustrations  of  the  vari- 
ous types  of  switches  which  it  builds  as  well  as  some  of  its  recent  switch- 
board work.  Prices  are  given  in  tabular  form  for  all  capacities  between  25 
and  2000  amperes. 

H.  B.  COHO  &  COMPANY,  contracting  engineers,  have  issued  from  their 
headquarters,  114  Liberty  Street,  New  York  City,  a  neat  little  pamphlet  illus- 
trative   and    descriptive    of    their    plans,    methods    and    work.      The    companjr 
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makes  complete  installations  of  steam  and  hydraulic  electrical  plants,  etc.,  and 
invites  correspondence. 

McLEOD,  WARD  &  COMPANY,  of  New  York  City,  inform  use  that  H. 
P.  White  Company,  of  Philadelphia,  Pa.,  will  be  their  representative  for 
Pennsylvania,  and  will  carry  a  stock  of  their  well-known  electric  lighting 
specialties  in  Philadelphia  so  as  to  be  able  to  make  prompt  shipments  on  all 
orders  in  that  territory. 

BRYAN-MARSH  LAMPS.— The  Ewing-Mcrkic  Electric  Company,  of  St. 
Louis,  Mo.,  has  recently  issued  some  excellent  trade  literature  in  regard  to  the 
new  Imperial  lamps  of  the  Bryan-Marsh  Company,  and  also  with  regard  to 
the  Jandus  enclosed  arc  lamp  which  it  handles.  This  pushing  concern  is  earn- 
ing the  good  will  of  its  customers  by  active  attention  to  orders,  at  lowest 
prices. 

CRESCENT  ELECTRICAL  MFG.  COMPANY.— A  twenty-four  page  cat- 
alogue of  envelope  size  issued  by  the  Crescent  Electrical  Mfg.  Company, 
Rochester,  N.  Y.,  shows  illustrations  and  prices  of  its  complete  line  of 
switches,  cut-outs,  porcelain  sockets  and  other  electrical  supplies.  The  cata- 
logue is  very  attractively  gotten  up  and  will  be  sent  to  anyone  who  is  in- 
terested. 

THE  ALLEN  SOLDERING  STICK  is  made  in  Chicago  by  L.  B.  Allen  & 
Company.  It  is  a  good  soldering  stick  and  has  found  very  much  commenda- 
tion. The  operations  of  the  company  are  to  be  extended  by  pushing  this  com- 
modity very  vigorously  and  a  sole  New  York  agent  who  has  been  appointed  in 
Mr.  Francis  Granger,  26  Cortlandt  St.  It  will  work  in  very  well  with  the 
other  specialties  which  Mr.   Granger  handles. 

CROCKER-WHEELER  COMPANY,  Ampere,  N.  J.,  devotes  its  Bulletin 
No.  38  of  October  to  small  motors,  designated  as  type  L.,  and  to  dynamos 
of  the  same  general  type  and  class.  They  are  intended  for  direct  belt  or 
0  gear  driving,  and  the  motor  sizes  range  from  %  up  to  3-hp.  The  various 
sizes  and  outputs  meet  any  condition  requiring  small  power  and  high  econ- 
omy.    The  apparatus   is   illustrated  and   described  in   detail. 

ADAMS-BAGNALL. — The  Adams-Bagnall  Electric  Company,  manufactur- 
ers of  arc  lamps,  of  Cleveland,  Ohio,  opened  a  branch  office  at  Atlanta,  Ga.,  in 
order  to  get  into  closer  touch  with  the  electrical  trade  in  that  part  of  the 
country,  from  which  it  is  receiving  large  orders.  Mr.  A.  J.  Mitchell,  its  spe- 
cial agent,  has  opened  headquarters  at  323-4  Empire  Building,  Atlanta,  and 
invites  correspondence  and  inquiries  there  from  Southern  purchasers  of  arc 
lamps. 

THE  YOST  ELECTRIC  MANUFACTURING  COMPANY,  of  Toledo, 
Ohio,  is  preparing  to  build  a  new  addition  to  its  factory  which  will  more  than 
double  its  floor  space.  The  demand  for  Yost  specialties  has  increased  so 
rapidly  that  at  no  time  since  the  first  of  the  year  has  the  company  been 
able  to  keep  up  with  its  orders.  Last  May  the  company  erected  a  large  addition 
to  its  plant,  but  even  this  did  not  suffice  to  take  care  of  the  increased 
business. 

STOW  MFG.  COMPANY,  of  Binghamton,  N.  Y.,  has  issued  in  its  Bulle- 
tin No.  52,  a  very  thorough  account  of  the  Stow  multispeed  motors  and 
their  varied  applications.  A  number  of  excellent  cuts  bring  to  notice  the  dif- 
ferent types,  and  the  text  gives  a  clear  and  interesting  description  of  the  fea- 


tures embraced  in  their  ingenious  method  of  varying  the  field  strength  by 
the  plunger  core  working  in  the  pole  piece.  The  pamphlet  illustrates  both 
bipolar  and  multipolar  machines. 

FORT  WAYNE  ELECTRIC  WORKS,  of  Fort  Wayne,  Ind.,  have  issued 
Bulletin  No.  1048  in  regard  to  their  belted  direct  current  generators;  catalogue 
of  parts  No.  2007  devoted  to  type  C.  direct-current  Wood  arc  lamps;  and  a 
pamphlet  on  transformer  insulation  by  Mr.  E.  A.  Wagner,  a  feature  of  the 
latter  being  two-color  cuts  showing  the  difference  between  transformer  coils 
that  are  untreated  and  those  that  are  made  compact  and  solid  by  the  vacuum 
drying  process   adopted   by   the   concern. 

THE  H.  T.  PAISTE  COMPANY,  Pliiladelphia,  reports  most  gratifying 
sales  for  its  3-screw  fixture  sockets.  The  many  advantages  of  the  use  of  this 
socket,  in  its  holding  together  under  all  sorts  of  strains  in  places  such  as 
trolley  and  railway  cars,  where  some  such  extra  fastening  is  necessary,  are 
being  appreciated  by  the  trade.  The  company  has  just  completed  shipment  of 
its  large  order  for  the  U.  S.  Government  Printing  Office,  Washington,  D.  C. 
This  contract  particularly  specified  these  sockets  as  being  able  to  stand  the 
vibration  of  the  building,  due  to  the  running  of  the  large  presses. 

THE  KANSAS  CITY  &  OLATHE  ROAD,  now  in  process  of  construction, 
is  using  a  special  cedar  tie  that  is  proving  very  satisfactory,  as  regards  both 
price  and  wearing  qualities.  The  grade  is  the  same  as  that  used  by  all 
"steam"  roads,  the  only  difference  being  that  the  tie  is  slightly  smaller.  The 
much  lower  price,  however,  enables  the  road  to  space  the  ties  close  together 
and  still  have  a  cheaper,  but  no  less  durable  road  bed  than  if  the  larger  tie 
were  used.  The  ties  are  being  furnished  in  large  lots  by  the  Maltby  Lumber 
Company,  of  Bay  City,  Michigan,  some  50  cars  having  gone  forward  in  the; 
last  three   weeks. 

CORRESPONDENCE  SCHOOL  TUITION.— A  notable  instance  of  the- 
officiency  of  the  modern  correspondence  school  in  aiding  students  to  solve- 
problems  in  actual  work  was  given  recently  in  Cleveland,  Ohio.  Mr.  George 
F.  Tinkham,  for  a  number  of  years  the  engineer  of  the  Upson  Nut  Company, 
has,  through  native  skill  and  knowledge  gained  by  correspondence  study, 
invented  and  patented  a  hydro-carbon  device  for  increasing  the  efficiency  of  a 
brick  furnace.  It  was  decided  by  the  officers  of  the  company  to  determine,  by 
actual  test,  the  merits  of  the  two  systems  on  two  of  the  seven  boilers  of  the 
plant  using  this  device.  Agreeing  to  this  trial  of  his  invention,  Mr.  Tinkham 
immediately  wrote  to  the  American  School  of  Correspondence  who  suggested 
Mr.  Carl  S.  Dow,  chief  of  the  Department  of  Mechanical  Engineering,  as  a 
man  best  fitted  to  give  an  impartial  judgment  in  the  matter  and  look  out  for 
his  interests.  Upon  his  request  Mr.  Dow  immediately  proceeded  to  Cleveland 
and  gave  his  whole  time  for  four  days  to  the  test.  By  means  of  this  device 
steam  is  taken  from  the  boiler  and  conducted  through  the  fire-brick  setting 
to  the  furnace.  It  is  claimed  by  the  inventor  that  the  steam  is  superheated 
and  then  broken  up  into  its  elements,  hydrogen  and  oxygen.  This  superheating 
is  accomplished  by  the  intense  heat  of  the  incandescent  fire-brick  and  by  flow- 
ing from  a  ^  inch  pipe  through  small  holes  5-22  inch  in  diameter.  Accord- 
ing to  his  own  statement,  Mr.  Tinkham  owes  nearly  all  his  knowledge  of  the 
theory  of  engineering  to  his  courses  with  the  American  School  of  Correspond- 
ence. His  schooling  ending  when  he  was  eleven  years  old,  and  he  took  up 
correspondence   work  at  the  age  of  forty-six. 


UNITED    STATES    P.ATK.XTS    ISSUED    OCTOBER    20,    1903. 
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741.325-  MOTOR;  Sabin  A.  Gibbs,  Tacoma,  Wash.  App.  filed  Jan.  5,  1903. 
The  motor  consists  of  a  series  of  coils  arranged  around  a  center  and 
having  a  track  running  through  them  upon  which  is  supported  an  iron 
ring-core.  As  the  coils  are  successively  energized,  the  core  rotates  and  its 
motion  is  taken  off  at  the  periphery  by  gears. 

741,613.  THIRD  RAIL  CONDUCTOR;  Frank  T.  Bailey  and  Charles  S. 
Mickey,  Baltimore,  Md.  App.  filed  March  4,  1903.  Conductor  bars  are 
set  edgewise  in  a  grooved  insulating  string  piece. 

741.622.  SYSTEM  OF  WIRELESS  TELEGRAPHY;  Sidney  G.  Brown, 
Bournemouth,  England.  App.  filed  Jan.  23,  1900.  A  parabolic  mirror 
comprising  parallel  wires  adapted  to  reflect  the  waves  in  a  definite  direc- 
tion, is  usea  in  connection  with  a  generator  of  etheric  waves. 

741.623.  ELECTRIC  SHOE;  John  S.  Busky,  Jr.,  New  York,  N.  Y.  App. 
filed  July  18,  1903.  A  small  secondary  cell  is  inserted  in  the  heel  of  the 
shoe  and  is  charged  by  a  last  or  tree  containing  a  primary  battery  and 
having  terminals  which  touch  those  of  the  secondary  battery  when  it  is 
inserted   in   the   shoe. 

741.631.  CONTINUOUS  POWER  CHAIN  OF  WATER-LIFTS;  George  A. 
Crofutt,  Hoboken,  N.  J.  App.  filed  Jan.  29,  1901.  A  number  of  pumps 
located  over  a  district  to  be  irrigated,  are  driven  by  individual  electric 
motors  connected  to  a  common  circuit;  the  motors  are  individually 
started   and  stopped   automatically   by   the   level   of  water  in   the  wells. 

741.632.  WATER  LIFT  FOR  IRRIGATION;  George  A.  Crofutt,  Hoboken, 
N.  J.  App.  filed  Jan.  29,  1901.  Relates  to  the  construction  of  the  auto- 
matic mechanism  applied  to  each  pump  referred  to  in  the  preceding  patent. 

741,662.  ELECTRIC  HEATER  FOR  CARS;  Edwin  M.  Herr,  Pittsburg,  Pa. 
App.  filed  Feb.  14,  ipoi.  The  heating  coil  serves  at  the  same  time  as  a 
motor  controlling  resistance  and  can  be  readily  moved  from  its  position 
inside  of  the  car  to  another  outside  thereof,  dependine  upon  whether  it  is 
desired  to   heat   the  car  or   not. 

741,665.  DIRECT  AND  ALTERNATING  CURRENT  REVERSE  MECH- 
ANISM FOR  ELECTRIC  GENERATORS;  Oliver  Higgins,  Napoleon, 
Ohio.  App.  filed  June  2,  1903.  The  magneto-machine  is  constructed  so 
that  by  turning  the  crank  in  one  direction  a  continuous  current  will  be 
sent  over  a  telephone  line  to  call  central  office  only,  while  by  turning 
the  crank  in  the  opposite  direction  an  alternating  current  is  generated 
to  call   any    particular   station   on   the  line. 

741.675.  ACCUMULATOR;  William  Kennedy-Laurie  Dickson,  London,  Eng- 
land.    App.  filed  May  16,   1901.      (See  page  724.) 

741.676.  ARMATURE  FOR  ELECTRIC  MOTORS  AND  GENERATORS; 
Charles  D.  Knight,  Milwaukee,  Wis.  App.  filed  Jan.  2,  1903.  Consists 
in  a  peculiar  dovetailed  connection  between  the  spider  and  the  inner 
surface  of  a  laminated  ring  armature. 


741.689.  SUGAR-MAKING;  Martin  Hocker  Miller,  Wiarton,  Canada.  .App 
filed  Nov.   24.   1902.      (See  page  723.) 

741.690.  WATER-PURIFIER;  Oscar  M.  R.  Moller,  Copenhagen,  Den- 
mark.    App.  filed  Jan.  27,  1903.      (See  page  723.) 

741,713.  CIRCUITS  AND  APPARATUS  FOR  TELEPHONE  SWITCH- 
BOARDS; Spencer  B.  Prentiss,  Washington,  D.  C.  App.  filed  May  18 
1 90 1.  ' 

741,719-  ELECTRIC  RAILWAY;  Frederick  W.  Rockier  New  York,  N.  Y. 
App.  filed  May  6,  1903.  A  spring  arranged  to  regulate  the  friction  be- 
tween the  contact  shoe  and  third  rail. 

741,735-  INDICATING  SYSTEM  AND  TIME  BEATER;  William  Stanley, 
Great  Barrington,  Mass.  App.  filed  Feb.  14,  1903.  A  coil  is  moved  m 
one  direction  by  passing  a  current  through  it  and  in  the  opposite  direction 
by  a  spring;  the  current  is  automatically  controlled  so  that  the  device 
will   beat  time. 

741.741-  MEANS  FOR  THE  ATTACHMENT  OF  INCANDESCENT 
LAMPS;  William  C.  Tregoing,  Hartford,  Conn.  App.  filed  July  17,  1903. 
A  receptacle  of  that  type  in  which  an  inner  piece  carrying  the  contacts 
is  applied  to  the  face  of  the  molding,  so  that  the  wires  can  run  over  it 
without  being  cut,  and  an  outer  piece  or  cap  to  cover  the  inner  piece  and' 
protect   the   contacts. 

741,744-      AUTOMATIC    SWITCH;    Melvin   D.    Van    Why,   East    Stroudsburg. 

Pa.      App.    filed    April    i,    1903.      A    device    for    locking   and    unlocking    a 

switch   throwing  mechanism   from  the  car  or   train. 
741,759.      OVERFLOW    ALARM;    Wilbert    J.    Bishop,    Buffalo,    N.    Y.      App. 

filed  June  4,   1903.     An  alarm  actuated  by  a  float. 

741,767.  COHERER  FOR  WIRELESS  SIGNALING;  Thomas  E.  Clark,  De- 
troit, Mich.  App.  filed  Sept.  10,  1902.  Details  of  construction  relating 
to  the  metallic  ends  of  the  coherer  tube  and  to  spring  clamps  for  holding 
the   coherer  in   position. 

741.785.  NON-ARCING  CLAMP;  Henry  L.  Fritze,  Jersey  City,  N.  J. 
App.  filed  March  6,  1903.  An  inclined  clamp  for  trolley  wires  forming 
a  hood  to  prevent  ice   from  gathering  on  the  wire. 

741.786.  TROLLEY  STAND;  John  J.  Goodrich,  Methuen,  and  James  H. 
McPherson,  Haverhill,  Mass.  App.  filed  Nov.  20,  1902.  An  arrangement 
of  springs  is  used  to  keep  the  upward  pressure  on  the  pole  uniform  re- 
gardless of  the  angular  position  01  the  pole. 

741,796.  MOTOR  CONTROL;  John  D.  Ihlder,  Yonkers,  N.  Y.  App.  filed 
May  5,  1902.  The  starting  resistance  is  controlled  by  a  number  of  mag- 
nets arranged  for  a  high  time  constant  and  operating  successively,  each 
magnet  controlling  the  circuit  of  the   magnet  next  to   operate. 

741.804.     CIRCUIT  CONTROLLER;  Adam  Lungen,   New  York,   N.   Y.     App. 
filed   Nov.    13,    1902.      A   double   push   snap-switch   designed   for   suspension, 
from  a  flexible  conductor. 
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"'  74 '.325- — Motor. 

solvnoiil    IK    such    manner    that    the    latter    will    have   a    comparatively    short 
movemeni    to  cover  a  given   number  of  contacts. 

74i,8js.  INinCATING  MKCIIANISM  I'OR  SNAP  SWITCHES;  Charles 
G.  Perkins,  Hartford,  Conn.  .'\pp.  filed  Aug.  14,  1903.  A  method  of 
connecting  a  dial  plate  to  the  shaft  of  snap-switches  by  an  arrangement 
of  rivets  (»n   the  shaft  engaging  with  a  hub  on  the  dial. 

74i,8v  CONTROLLING  DKVICK  FOR  MOTOR  VEHICLES;  Joseph 
Sachs.  Hartford.  Conn.  App.  tiled  April  21,  igoo.  The  weight  of  a 
person  on  the  seat  is  required  to  make  the  controlling  mechanism 
operative. 

741.839.  .MJTOM.U'IC  RHEOSTAT;  Alois  B.  Saliger,  New  York,  N.  Y. 
App.  filed  March  14.  1903.  Details  of  a  rheostat  operated  by  a  solenoid 
whose   action    is    resisted   by    a    retarding   fly. 

741,847.  TELEPHONE  SV.STEM;  David  l".  Stakes.  Philadelphia,  Pa.  App. 
filed   Nov.    17,   190.'. 


741,631. — Continuous   Power    Chain    of   Water    Lifts. 

741,853.  PUSH  BUTTON  ELECTRIC  SWITCH;  William  C.  Tregoing, 
Hartford,  Conn.  App.  filed  June  10,  1903.  The  poles  of  the  switch  are 
oscillated  by  a  spring  which  is  made  tense  by  the  reciprocation  of  push 
buttons. 

741,864.  ELECTROLYTIC  DECOMPOSITION  OF  ALKALINE  SALTS; 
Meyer  Wilderroann,  London,  England.  App.  filed  May  s,  1902.  In 
order  to  successfully  operate  with  a  deep  mercury  seal  under  the  parti- 
tions of  the  cell,  the  amalgam  in  the  decomposing  compartment  is  mixed 
intimately  with  the  mercury  so  that  it  will  pass  readily  under  the  parti- 
tions into  the  combining  compartment. 


MAGNETIC   CLUTCH:    Charlea   I.    Earll.    New   York.   N.   Y. 
filnl    April    17,    1901.      The    frirtinn    lurfares    ore    drawn    logelher    hy    {lie 
ItliirtI    iictltin    of     niAKiirliBni    iind    11     nirrw    tfHinrctiofi     with    llir    idiaft 

.Byv  ri;i.l;Plli)NK  .SIUI  MATHiN  AIM-AKATUS;  lUrt  I",  rorwcll, 
Clileagu,   HI.      App.   filed   Aug.    »b,    1901. 

741.905.  PUSH  IIUTTON;  Edwin  W.  Ham.  Worceiter,  Mail.  App.  filed 
Jan.    10,    1911J.      Ilrlaila. 

74I.9J4.  ELKlIKIt:  LAMP  SOCKET;  Morllmrr  Nordcn,  New  York,  N.  Y. 
App.  filed  Jun.  u,  1903.  A  rrceptnrle  in  which  cnKagrmenI  with  tlir  line 
I'uiiductora  in  made  hy  two  polnlril  •ercwii  nitrilng  an  external  flange 
in   the  piirirluln   uiouiiil   the  (uiliiidc  of  tlir   xirkrt. 

741.927-  KLECTKIC    HEATER;     Edwin     V.     Porter,     lloM.m,    Mam.       Anp. 

filed  Jan,  11,  iHg9.  Two  hrallng  rmidaiHra,  one  in  M-iim  and  the  othrr 
In  Hhunt  with  an  rlrclric  iiiotnr  eoiiplrd  to  a  fan  for  blowing  air  through 
the   re«ialaMi-rii,   niiitahle   Mwilchra   heiiig   iioed   to   control    llir   current. 

IIRUSH     HOLDER     I'OR     DYNAMO     ELECTRIC     MACHINES; 
Iton    K.   Thompaon,    Ridgway,    I'a.     App.   filed   March   6,    190J.      Uetaila 
of    eonntruction. 

,952.      ELECTRK     SIGNALING   SYSTEM   TOR   RAILROADS;   Jamea  N. 
Daiikell,  Mexico,  Mo,     App.  fihil  July   10,   190J.      DrlaiU  of  n  nigniil  iryatem. 
,9;S.      ELECTRIC    RAILWAY    SIGNAL;    Howard    IJrooka,    Whcaton,    HI. 
App.    filed    Nov.    14,    190^.      Detail*. 
74i,99j.       ELECTRIC    lAIL    ALARM;    Robert    E.    Adoma,    Birmingham,    AI». 
App.   filed   March  6,   1903.      Detaila. 
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741,895. — Magnetic   Clutch. 

741,995.  ELECTRIC  CAPSTAN;  William  D.  Baldwin,  New  York,  and  Au- 
gust Sundh,  Yonkers,  N.  Y.  App.  filed  Jan.  20,  1902.  The  capstan  is 
operated  by  two  motors  and  a   series-parallel   controller. 

742,024.  AUTOMATIC  GAS  LIGHTING  APPARATUS;  Barnett  W.  Har- 
ris, Waveland,  Ind.  App.  filed  Nov.  6,  1902.  The  gas  is  turned  on  and 
o(T  and  ignited  at  the  burner  by  sending  a  pulT  of  gas  through  the  piping 
system,  which  actuates  electrical  contacts  contrrlling  the  throw  of 
the   valve. 

742,031.  ELECTRICAL  CONTROLLING  APPARATUS;  John  D.  Ihlder, 
Yonkers,  N.  Y.  App.  filed  June  10,  1902.  Details  of  construction  of  a 
switch  designed  especially    for  use    with   induction    motors. 

742.065.  METHOD  OF  DEVELOPING,  RECORDING,  OR  TRANSMIT- 
TING GRAPHIC  PROCESSES;  Grant  B.  Rossman  New  York,  N.  Y. 
App.  filed  Jan.  12,  1903.  This  patent  and  the  one  following  it  covers  a 
system  for  transmitting  autographic  writings,  pictures  and  other  graphic 
processes  by  sending  signals  which  indicate  certain  velocities  of  two  move- 
ments of  a  pen  at  right  angles  to  each  other,  which  signals  are  received 
and  transposed  at  the  receiving  stations  to  actuate  the  pen  in  accordance 
therewith. 

742.066.  GEOMETRIC  TELEGRAPH;  Grant  B.  Rossman,  New  York,  N.  Y. 
App.   filed  Jan.    12,   1903.      See  preceding  patent. 

742,073.  ELECTRIC  BURGLAR  ALARM;  Bernhard  F.  Schubert,  Washing- 
ton, D.  C.     App.  filed  Feb.    18,   1903.      Details. 


741.995. — Electric   Capstan. 

742,098.  INSULATING  FIXTURE  STUD;  Alexander  C.  Proudfit,  New  York, 
N.    Y.     App.    filed   Sept.    19,    1903.      Details. 

742,125.  UNLOADING  APPARATUS;  Charles  P.  Martin,  Lemont  Fur- 
nace, Pa.  .App.  filed  Sept.  24,  1901.  A  truck  carrying  a  tilting  track 
section  can  be  run  into  line  with  the  rails  of  other  tracks,  to  receive 
from  the  latter  a  car  to  be  carried  to  a  dumping  point. 

742,127.  PROCESS  OF  SUGAR-MAKING;  Martin  Hocker  Miller,  Wiarton, 
Canada.     App.   filed  June  3,    1902.      (See  page  723.) 

742,131.  APPARATUS  FOR  ELECTROPLATING;  Charles  T.  Pratt,  Frank- 
fort, N.  Y.     App.  filed  July  6,    1903.      (See  page  723.) 
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Aspects  of  Foreign  Trade. 

Tlie  enormous  magnitude  of  his  home  market  has  caused  many  an 
American  manufacturer  to  be  indifferent  to  the  foreign  market.  At 
such  times  as  these  when  production  has  at  last  overtaken  the  great 
domestic  consumption,  due  to  the  purchasing  power  conferred  on  the 
people  by  a  long  period  of  expansion  and  prosperity,  the  foreign  mar- 
ket comes  into  a  position  of  more  importance,  and  the  true  value  of 
foreign  trade  is  perceived  by  those  who  have  been  inclined  to  neglect 
and  despise  it.  There  are,  moreover,  many  things  we  need  abroad 
and  shall  always  need,  and  such  things  will  be  more  easily  purchasable 
if  we  have  been  ready  and  willing  to  offer  goods  in  exchange.  It  is 
only  the  rabid  and  impossible  protectionist  who  either  wants  no 
foreign  trade  or  else  wants  to  do  all  the  selling  and  none  of  the  buy- 
ing. Modern  conditions  of  commerce  and  production  do  not  permit 
of  such  sterile  isolation,  but  aim  rather  at  a  steady  large  creation  of 
goods  that  can  suit  all  the  markets  most  of  the  time.  The  true 
dividing  lines  are  not  frontiers  or  tarififs,  but  prices. 


Secretary  of  the  Treasury  Shaw  has  just  insisted  in  a  speech  at 
Boston  that  new  opportunities  of  foreign  trade  should  not  cause  us 
to  be  any  less  earnest  in  appreciation  of  the  home  market,  but  at  the 
same  moment  he  points  out  that  we  are  now  only  securing  10  per 
cent,  of  the  trade  of  South'  America,  South  Africa  and  the  countries 
washed  by  the  Pacific  Ocean.  This  trade  he  sets  at  a  figvire  of  a 
thousand  million  dollars  per  annum.  Other  countries  get  the  90  per 
cent.,  but  they  are  entitled  to  it  on  various  scores,  and  for  some  of 
them,  like  Germany,  the  outlet  has  been  a  recent  cause  of  great  relief. 
The  probability  is  that  if  our  merchants  and  manufacturers  went  in 
for  their  proper  share  with  the  vim  and  acumen  'that  distinguishes 
their  drumming  for  the  orders  of  Podunk  and  Skaneateles  they  would 
get  it;  and  at  the  same  time  the  total  for  foreign  regions  would  be 
raised,  so  that  all  exporting  countries  would  still  benefit.  One  of  the 
first  and  one  of  the  lasting  impressions  of  a  visit  to  regions  that  must 
necessarily  import  manufactured  goods  and  export  raw  products  is 
the  slight  extent  to  which  the  possible  interchange  has  been  pushed. 
It  is  "neutral  ground"  in  more  senses  than  one.  Mr.  Shaw  believes 
in  subsidized  ships,  as  an  effective  means  of  developing  this  oversea 
trade ;  but  while  a  regenerated  fleet  of  American  mercantile  ships 
is  "a-borning"  our  manufacturers  are  not  altogether  destitute  of 
ways  and  means  for  placing  their  goods  at  foreign  thresholds,  or 
for  cultivating  foreign  knowledge  as  to  what  can  be  bought  at  ad- 
vantage in  the  United  States. 


The  Dublin  Central  Station. 

We  take  pleasure  this  week  in  giving  a  description  of  the  Dublin- 
three-phase  central  station  to  which  we  have  several  times  previously 
alluded.  It  possesses  more  than  a  passing  interest,  since  Dublin  is,  if 
we  mistake  not,  the  largest  city  in  which  a  pure  three-phase  distribu- 
tion has  been  undertaken.  Although  the  three-phase,  four-wire  sys- 
tem has  been  in  use  for  some  years  in  several  American  cities,  like 
Sacramento  and  Salt  Lake  City,  and  with  excellent  results,  these  are 
small  compared  with  Dublin,  and  do  not,  like  Dublin,  involve  any 
material  amount  of  underground  distribution.  The  larger  American 
cities  were  mostly  equipped  with  Edison  stations  prior  to  the  intro- 
duction of  polyphase  apparatus,  and  while  this  has  been  introduced 
to  a  very  considerable  extent,  it  has  been  quite  uniformly  for  the 
purpose  of  transmitting  energy  to  rotary  converters  feeding  the  old 
Edison  networks.    It  is,  therefore,  particularly  interesting  to  see  an 
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iininiligatcd  |)(il)'))liasc  Hystrin  (riril  on  a  lurgc  scale  under  tlic  severe 
re(|uircincnts  uf  modern  urban  distribution.  Tlic  tlircc-|)hase  star 
with  neutral  wire  is,  perhaps,  upon  the  whole,  the  most  promising 
alternating  system  for  use  upon  a  large  scale.  It  is  not  quite  su 
simple  as  a  two-phase,  four-wire  distribution,  but  saves  a  larne 
amount  of  copper,  almost  as  much  as  an  ordinary  tbrce-wirc  conlin 
uous  current  system,  even  with  the  large  neutral  used  in  Dublin. 
Broadly,  all  distributing  systems  which  save  copper  by  combining 
circuits  involve  in  one  form  or  another  the  <iucstion  of  balancing  the 
load  to  insure  uniformity  of  voltage.  In  the  early  days  of  the  three- 
phase  system  great  importance  was  attached  to  this  matter,  and  it 
was  an  objection  often  strenuously  urged.  As  experience  has  been 
acquired,  the  fear  of  unbalancing  has  sunk  to  its  proper  plane,  and  it 
has  been  found  that  with  reasonable  care  there  was  little  to  fear. 


On  a  distribution  fully  laid  out  for  three-phase  circuits,  this  load 
w.indering  can  be  deprived  of  its  injurious  tendencies;  but  where,  as 
in  part  of  the  Dublin  system,  three  old  single-phase  circuits  are  put 
ill  three-phase  connection  without  any  material  change,  there  is  a 
considerable  possibility  of  trouble.  This  sort  of  thing  can  be  suc- 
cessfully done  in  cases  where  it  is  a  very  small  part  of  the  total  load, 
or  where,  as  in  wiring  large  buildings,  the  secondary  drop  is  rather 
small ;  but  it  must  be  rather  carefully  watched,  and  should  be  worked 
over  to  a  pure  three-phase  form  when  opportunity  offers.  The  con- 
nections arc  a  trifle  more  complicated  in  a  three-phase  system  than 
in  an  ordinary  three-wire  system,  but  the  difference  is  practically  in- 
consequential, and,  with  due  care,  as  good  service  can  be  given  from 
one  as  from  the  other.  Certainly,  the  new  Dublin  system  will  be  a 
vast  improvement  over  the  old  one,  and  we  doubt  not  that  the  results 
will  be  highly  satisfactory.  We  are  interested  to  observe  that  the 
frequency  is  dropped  in  the  new  plant  to  50  periods,  which  seems  to 
be  becoming  rather  the  standard  practice  abroad.  Here  there  is  a 
double  standard,  60  periods  for  general  service  and  25  periods  for 
work  with  rotaries.  Where  many  motors  are  to  be  used  or  where 
much  of  the  distribution  is  to  be  underground  there  is  a  material  ad- 
vantage in  dropping  the  frequency  below  50  periods ;  but  where  light- 
ing is  to  be  done  by  the  alternating  current  25  periods  is  too  low. 
Perhaps  there  is  no  single  standard  frequency  that  can  be  settled 
upon  in  general  practice  in  view  of  the  complicated  requirements,  but 
it  would  certainly  be  an  advantage  if  the  bulk  of  the  work  could  be 
done  at  a  medium  frequency  which  would  enable  the  bulk  of  the  ma- 
chinery to  be  available  for  all  purposes.  As  it  now  stands,  an  enor- 
mous variety  of  machines  are  built  to  furnish  a  fairly  complete  line 
at  each  frequency  in  use,  and  without  wishing  the  art  to  become  hide- 
bound through  standardization,  it  would  be  a  good  thing  if  there  were 
greater  uniformity  in  the  matter  of  frequency. 


An  Extraordinary  Telephone  Situation. 

On  several  occasions  our  news  columns  have  contained  references 
to  an  extraordinary  telephone  situation  in  which  Mr.  Milo  G.  Kellogg 
and  the  Bell  Telephone  interests  are  principals,  and  we  print  else- 
where in  this  issue  an  abstract  of  a  long  statement  just  issued  by 
Mr.  Kellogg  dealing  with  the  matter.  This  statement  is  frankly 
ex  parte,  and  final  judgment  as  to  the  actual  merits  of  the  case  must 
naturally  await  the  presentation  of  the  other  side.  According  to  the 
information  now  at  hand,  it  appears  that  during  an  illness  which 
totally  incapacitated  Mr.  Kellogg,  his  controlling  interest  in  the 
Kellogg  Switchboard  &  Manufacturing  Company,  which  company 
had  been  the  principal  competitor  of  the  American  Bell,  was  dis- 
posed of  to  a  representative  of  the  latter  interest  in  virtue  of  a  power 
of  attorney  which  Mr.  Kellogg,  when  he  found  that  recovery  of 
health  required  entire  abstention  from  business  affairs  for  a  long 
and  indefinite  period,  had  given  to  an  officer  of  his  company.  It 
was  not  until  some  months  later  that  Mr.  Kellogg,  then  somewhat 


recovered  in  health,  learned  of  this  tran.saclion,  and  inunediatciy 
took  Htcps  to  regain  control  of  the  company,  or  come  to  an  arrange- 
ment whereby  he  would  be  constituted  a  large  minority  stock- 
holder and  the  balance  of  power  placed  with  a  party  or  parties 
satisfactory  to  both  sides,  the  company  then  to  engage  only  in  the 
manufacturing  business  along  strictly  commercial  lines.  As  an  in- 
ducement to  resell  to  him  his  former  stock,  Mr.  Kellogg  made  an 
offer  to  purchase  it  at  an  advanced  figure,  involving  a  profit  of  about 
$100,000  to  the  present  holders.  These  negotiations  having  resulted 
ill  entire  failure,  several  months  ago  suit  was  instituted  to  obtain 
an  order  declaring  that  the  sale  of  the  Kellogg  slock  was  an  un- 
lawful injury  to  the  minority  stockholders  and  in  restraint  of  trade, 
;ind  consequently  illegal  and  void. 


This  strange  case  has  been  accompanied  by  a  number  of  inci- 
dental complications.  Some  months  ago  an  arraignment  of  the 
transaction  which  deprived  Mr.  Kellogg  of  his  control  was  pub- 
lished over  the  signatures  of  some  of  the  leading  members  of  the 
staff  of  the  Kellogg  organization,  who  yet  remain  in  the  employ  of 
the  company  under  its  new  control.  Though  guarantees  given  by 
ihe  Kellogg  Company  to  all  of  its  customers  are  in  existence,  whereby 
in  the  case  of  action  for  infringement  that  company  or  its  successors 
shall  defend  the  suit,  actions  have  been  instituted  by  the  Bell  Com- 
pany against  such  customers  since  it  has  acquired  the  control  of 
the  Kellogg  Company.  As  the  two  former  contending  interests 
appear  now  to  be  legally  identical  so  far  as  such  suits  are  concerned, 
it  is  interesting  to  know  what  view  will  be  taken  by  the  courts  of 
the  legal  situation  thus  presented  in  case  the  suits  are  brought  to 
trial.  Still  another  feature  is  that  since  the  Bell  Company  has  been 
in  control,  contracts  for  switchboards  have  been  taken  from  inde- 
pendent companies  in  competition  with  Bell  licensees,  and  instruments 
sold  outright  to  competitors  of  such  licensees  at  a  rate  very  consid- 
erably less  than  the  annual  rental  paid  by  Bell  licensees  for  similar 
instruments.  Altogether,  the  suit  which  Mr.  Kellogg  presents  is  a 
most  remarkable  one  as  affecting  himself,  some  of  the  present  staff 
of  his  former  company,  the  Bell  licensees  and  the  Bell  Company  as 
bound  by  guarantees  given  by  the  Kellogg  Company. 


Concerning  "Cold  Light." 

A  paper  by  Lenard  in  the  current  number  of  the  Annalen  der  Physik 
gives  an  immensely  interesting  account  of  experiments  on  phosphor- 
escence induced  by  cathode  rays.  The  research  in  apparatus  and 
methods  is  too  intricate  for  full  description  here,  but  some  of  the 
results  cannot  fail  to  be  of  high  importance  to  electrical  engineers  in 
calculating  the  possibilities  of  electric  lighting.  Lenard  experimented 
with  various  phosphorescent  materials  subjected  to  a  cathode  ray 
bombardment.  He  estimated  by  very  ingenious  means  the  energy 
required  for  excitation,  and  measured  photometrically  the  intensity 
of  the  light  produced.  It  has  been  well  understood  that  in  such  cases 
light  is  produced  at  a  very  high  efficiency,  but  Lenard's  result  of  ten 
Hefner  units  per  watt  is  decidedly  higher  than  anything  heretofore 
reached.  Five  Hefner  units  per  watt  was  claimed  in  some  of  the  ex- 
periments on  very  high  temperature  electric  arcs,  and  Tumlirz  and 
Knute  Angstrom,  respectively,  derived  5.3  and  8.6  units  per  watt  as 
the  mechanical  equivalent  of  light  based  on  the  Hefner  lamp.  On 
general  principles  there  is  not  the  least  reason  to  doubt  the  correctness 
of  Lenard's  figures,  since  the  efficiency  of  the  electric  arc  has  been 
pushed  into  the  same  neighborhood  at  least;  and  the  spectrum  of 
such  an  arc  certainly  contains  a  very  large  amount  of  non-luminous 
radiation,  while  the  spectrum  of  low  phosphorescence,  like  that  of 
the  fire-fly,  is  very  rich  in  luminous  rays.  It  is,  however,  a  very  long 
step  from  demonstrations  like  that  made  by  Lenard  to  the  practical 
production  of  light   at  any   similar   efficiency.     Lenard's   tube   was 
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small,  the  actual  luminosity  was  small  and  all  such  methods  as  yet 
suggested  require  dealing  with  uncomfortably  high  voltages.  The  real 
surface  brilliancy  of  the  phosphorescent  screens  was  so  small  that  an 
impracticably  large  surface  would  be  required  to  give  a  practically 
useful  result,  and  all  the  work  hitherto  done  tends  to  show  that  forc- 
ing the  intrinsic  brilliancy  is  likely  largely  to  reduce  the  efficiency. 
The  fire-fly  still  retains  possession  of  his  secret,  and  chemist  and 
physicist  alike  have  thus  far  failed  to  extract  it  from  him. 


The  Energy  of  Radiation  of  the  Hefner  Lamp. 

The  last  number  of  the  Physical  Review  contains  an  interesting 
paper  by  Angstrom  on  the  radiant  power  of  the  Hefner  standard 
amyl-acctate  lamp.  The  Hefner  lamp  is  much  used  in  the  photometry 
of  incandescent  lamps,  and  has  the  advantage  of  consuming  a  hydro- 
carbon fuel  of  definite  and  readily  obtainable  density  and  constitu- 
tion. It  is  also  very  nearly  constant  and  reproducible.  Its  main  dis- 
advantage is  its  red  color  and  low  temperature  by  comparison  with 
the  ordinary  incandescent  lamp.  The  paper  commences  with  an 
important  generalization  not  generally  realized;  namely,  that  the 
spectra  of  hydrocarbon  flames  are  all  very  similar,  and  consist  of 
the  continuous  spectrum  of  incandescent  carbon  with  the  discon- 
tinuous spectra  of  gaseous  combustion  products  superposed.  The 
spectrum  of  incandescent  solid  carbon  is  always  essentially  the  same 
for  a  given  temperature,  and  is  a  continuous  spectrum  running  from 
the  ultra-violet  to  the  far  ultra-red.  The  spectrum  of  a  gas  is  always 
essentially  a  discontinuous,  or  banded,  spectrum.  Some  gases  have 
spectra  consisting  of  a  few  lines  only.  In  a  hydrocarbon  flame,  such 
as  a  candle  flame,  there  is  an  inner  core  of  heating  gas,  surrounded 
by  a  sheath  of  highly  heated  and  incandescent  carbon  particles, 
emitting  continuous  spectra,  which  are  again  surrounded  by  a  sheath 
of  highly  heated  carbonic  dioxide  gas  and  hot  water  vapor.  These 
incandescent  vapors  superimpose  banded  spectra  on  the  continuous 
carbon  spectrum.  In  the  case  of  the  incandescent  lamp,  the  incan- 
descent filament  emits  a  continuous  spectrum;  while  the  cooler 
vapor  of  carbon  or  other  substances  which  may  envelop  the  glowing 
filament  have  negative  band-spectra  or  tend  to  absorb  the  energy  of 
the  carbon  spectrum,  selectively,  and  at  the  bands  of  their  own 
spectra. 


According  to  this  doctrine,  if  it  were  not  for  the  mantle  of  glowing 
gaseous  combustion  products,  which  add,  here  and  there,  energy  to 
the  carbon  flame-spectrum,  and  to  the  sheath  of  cooler  vapors  which 
deduct,  here  and  there,  energy  from  the  carbon  filament-spectrum, 
the  spectrum  of  a  flame  would  be  the  same  as  the  spectrum  of  an 
incandescent  lamp,  provided  that  the  incandescent  lamp  were  adjusted 
by  its  current  strength  to  have  the  same  temperature  as  the  flame. 
The  paper  then  goes  on  to  show  that  the  spectrum  of  a  certain'  stand- 
ard Hefner  lamp  was  found  to  be  very  nearly  the  same  as  the 
spectrum  of  a  certain  incandescent  lamp,  when  the  latter  was  oper- 
ated at  a  somewhat  low  pressure,  or  operated  at  reddish  color  instead 
of  bright  white.  In  the  spectrum  of  the  Hefner,  drawn  with  ordi- 
nates  as  radiant  intensities,  to  abscissae  of  wave  lengths,  there  were 
certain  superposed  lumps  at  or  near  three  particular  wave  lengths; 
while  the  incandescent  lamp  spectrum  showed  indentations  or  hol- 
lows, at  these  wave  lengths.  Otherwise  the  two  curves  seemed  to 
agree  very  closely.  The  unindented  curve  nt  either  luminous  source 
appears  to  follow  Wien's  law.  This  law  may  be  verbally  expressed 
by  saying  that  the  immissivity,  or  reciprocal  of  the  power  emitted  at 
any  wave  length,  varies  as  the  fifth  power  of  that  wave  length,  and 
also  as  the  anti-logarithm  of  a  quantity  which  is  the  reciprocal  of  the 
wave  length  multiplied  by  the  absolute  temperature  of  the  source. 
From  this  law  it  follows  by  integration  that  the  total  power  of  radia- 
tion, for  all  wave  lengths  taken  together,  varies  with  the  fourth  power 


of  the  absolute  temperature — the  proposition  known  as  Stefan's  law. 
It  also  follows  that  the  radiant  power  commences  at  zero  for  wave 
length  zero,  and  increases  as  the  wave  length  increases  up  to  a 
certain  critical  wave  length,  at  which  the  radiant  power  is  a  maxi- 
mum, and  then  dwindles  to  zero  as  the  wave  length  becomes  indefi- 
nitely increased.  The  critical  wave  length  becomes  shorter  as  the 
temperature  of  the  source  increases;  so  that  the  more  highly  heated 
a  body  becomes,  the  more  its  heat  is  radiated  in  short  waves.  This 
is  in  accordance  with  the  observed  phenomena  of  luminescence. 
Wien's  law  is  strictly  applicable  to  perfectly  black  bodies  only,  or  to 
bodies  that  have  no  selective  color  radiation ;  but  the  law  is  assumed 
to  apply  either  to  a  Hefner  flame  or  to  an  incandescing  lamp  filament 
without  sensible  error. 


Angstrom  found  that  the  total  intensity  of  radiation  (both  visible 
and  invisible),  in  the  horizontal  plane,  of  his  Hefner  lamp,  was  900 
ergs  per  second  at  a  distance  of  one  metre  from  the  flame  centre.  If 
the  Hefner  were  regarded  as  a  luminous  point  source  distributing 
radiant  energy  equally  in  all  directions,  the  total  power  would,  there- 
fore, be  1 1. 3  watts  of  heat  energy,  or  chemical  energy  of  combustion, 
and  with  a  mean  intensity  of  0.88  British  candle,  the  value  ordinarily 
assigned,  to  a  Hefner  lamp,  the  power  absorbed  would  be  12.8  watts 
per  candle.  The  thermochemical  value  of  the  amyl-acetate  burned 
per  unit  of  time  is  not  stated,  but  would  constitute  a  check  upon  this 
estimate.  The  luminous  efficiency  of  the  Hefner  was  measured  and 
found  to  be  0.0096,  or  nearly  one  per  cent.  Consequently,  the  meas- 
ured intensity  of  luminous  radiation  of  the  Hefner  was  very  nearly 
9  ergs  per  second  per  normal  square  centimetre  at  a  distance  of  a 
metre ;  i.  e.,  90,000  ergs  per  second  per  steradian  or  unit  solid  angle. 
If  the  Hefner  may  be  regarded  as  a  luminous  point  source,  emitting 
light  uniformly  in  all  directions,  the  total  luminous  radiant  power 
was  o.ii  watt.  The  incandescent  lamp  tested  had  a  straight  filament, 
and  absorbed,  at  normal  candle-power,  0.25  ampere  at  16  volts,  or 
6.4  watts.  Unfortunately,  its  luminous  intensity  under  these  condi- 
tions, in  terms  of  the  Hefner,  is  not  stated.  The  total  luminous  in- 
tensity of  radiation  was  found  to  be  20.9  ergs  per  second  per  normal 
square  centimetre,  at  a  horizontal  distance  of  a  metre,  which  corre- 
sponds to  209,000  ergs  per  second  per  horizontal  steradian.  With  a 
total  luminous  radiation  including  all  directions  of  2,063,000  ergs, 
or  0.2063  watt,  the  luminous  efficiency  of  the  lamp  would  have  been 
3.22  per  cent.  The  temperature  of  the  Hefner  flame  was  computed 
to  be  approximately  1830°  C.  absolute,  or  1557°  C.  above  melting  ice 
zero.  The  temperature  of  the  incandescent  lamp  filament  at  normal 
candle-power  is  stated  to  have  been  2000°  C.  absolute,  or  1727°  C. 
above  melting  ice  zero.  If  these  values  are  reliable  the  extra  170°  C. 
of  the  incandescent  lamp  is  a  sufficient  elevation  of  temperature  to 
change  the  color  of  the  light  from  the  reddish  tint  of  the  Hefner,  to 
the  incandescent  whiteness  of  the  ordinary  glow  lamp. 


The  chief  value  of  the  paper  lies  in  providing  a  mathematical  clue 
to  the  operations  of  an  incandescent  lamp.  If  the  formula  is  reliable, 
it  should  be  possible  to  compute  the  color,  absolute  efficiency,  and 
temperature,  of  an  incandescent  filament,  when  its  consumption  in 
watts  per  candle  is  given.  It  is  important  that  such  measurements 
should  be  repeated  on  an  incandescent  lamp,  together  with  the  photo- 
metric values  of  the  lamp  in  luminous  distribution  and  mean  spherical 
Hefners.  Meanwhile,  it  is  interesting  to  remember  that  a  Hefner- 
lux,  or  Hefner-metre,  is  an  illumination  by  a  Hefner  at  a  horizontal 
distance  of  a  metre,  and  corresponds  to  an  incidence  of  luminous 
radiation  at  the  rate  of  nine  ergs  per  second  per  normal  square  centi- 
metre ;  or,  since  the  watt  is  the  practical  unit  of  power  and  the  abso- 
lute unit,  or  absolute  watt,  is  one  erg  per  second,  the  Hefner-metre 
is  nine  absolute  watts  per  square  centimetre. 
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Colorado  I:kxtric  Wailway,  Liuht  and  Power  Association. 


A  tfli'Krapli  totirii.tnic'iit  was  licld  in  riiilaiJclpliia  uii  October  30 
and  31,  uiuKt  the  uuniiIccs  oi  the  Aiiicricaii  Telegraphers'  Tuiinia- 
mcnt  Association,  and  it  was  unquestionably  the  most  successful 
affair  of  llie  kind  ever  held.  It  was  organized  on  a  large  scale  and 
was  liberallv  supported.  The  tournament  was  held  in  the  auditorium 
of  the  National  Kxpusiiioii  Huildings,  and  the  large  hall  was  crowded 
almost  to  suffocation  on  Friday  and  Saturday  evenings.  There  were 
so  many  entries  to  the  later  events  that  the  work  was  not  tinished 
luitil  5  o'clock  Sunday  morning. 

Mr.  J.  C.  Harclay,  assistant  general  manager  of  the  Western  Union 
Telegraph  Company,  opened  the  tournament  with  a  few  appropriate 
remarks. 

l'"ollo\vmg  is  a  summary  of  ilie  events  anil  tlu-  names  of  the  suc- 
cessful contestants: 

Railroad  operators'  sending  and  receiving  contest ;  sending  and 
receiving  20  ordinary  railroad  messages;  first  and  second  prizes  in 
each  class,  $50  and  $^5,  respectively.  Sending — First  prize  won  by 
L.  G.  Hartley;  second,  G.  A.  Cone.  Receiving— First,  J.  H.  Harri- 
son ;  second,  G.  Hodgson. 

Ladies'  contest ;  sending  20  conuncrcial  messages  and  receiving 
20  commercial  messages  on  typewriter.  Sending — First  prize,  $50, 
won  by  Miss  K.  N.  Stetson,  of  New  York ;  second  prize,  $25,  won 
by  Mrs.  H.  V.  Gillespie,  of  Philadelphia.  Receiving— First  prize,  $50, 
won  by  Mrs.  F.  Feldman,  of  New  York;  second,  $25,  Miss  L.  Mc- 
Kenna,  of  New  York. 

Old  Timers'  contest,  sending  and  receiving  10  messages  and  300 
words  of  press  matter,  won  by  I.  D.  Maize,  of  Philadelphia ;  E.  P. 
Porter,  of  New  York,  second.  The  first  and  second  prizes  of  this 
contest  were  $50  and  $25,  respectively. 

Best  all-around  operator  contest.  Sending  and  receiving  25  mes- 
sages and  500  words  of  press  matter.  First  prize  $300  and  the  Car- 
negie medal;  second  prize,  $150.  Won  by  W.  M.  Gibson,  of  New- 
York  ;  second,  E.  E.  L5ruckncr,  of  Chicago.  This  concluded  Friday's 
events. 

On  Saturday  the  first  event  was  the  Phillips'  Code  contest;  sending 
and  receiving  1,000  words.  First  prize  in  each  class,  $75.  Sending, 
won  by  G.  W.  Conkling;  receiving,  F.  M.  McClintic,  first;  W.  C. 
Murray,  second. 

Broker  operators'  contest;  sending  and  receiving  10  minutes;  first 
prize,  $100;  won  by  Harvey  Williams. 

Yetman  transmitter  special  contest;  sending  and  receiving  press 
for  IS  minutes;  first  prize,  $50  and  one  Yetman  transmitter  in  each 
class.  Sending,  won  by  C.  P.  West,  of  New  York;  receiving,  J.  P. 
Gallagher,  of  New  York. 

Championship  of  America  contest ;  sending  500  words ;  first  prize, 
$300;  second,  $150;  won  by  Harvey  Williams,  of  Philadelphia;  G.  W. 
Conkling,  of  New  York,  second. 

Receiving  commercial  messages  on  typewriter  for  30  minutes ;  au- 
tomatic transmission ;  first  prize,  $200  anjl  a  Fay-Sholes  typewriter ; 
second  prize,  $100;  won  by  J.  P.  Gallagher,  of  New  York;  second, 
H.  V.  Emanuel,  of  Philadelphia.  The  winner  received  53  messages 
in  half  an  hour. 

There  was  an  extra  contest  for  a  silver  cup  offered  by  the  New 
York  Consolidated  Stock  Exchange.  The  cup  was  won  by  G.  W. 
Conkling,  of  New  York. 

The  De  Forest  Wireless  Telegraph  Company  gave  a  demonstration 
of  the  practical  operation  of  its  system.  Signals  were  transmitted  and 
received  across  the  hall,  a  distance  of  about  100  ft.  The  various  type- 
writer companies  made  large  and  tastefully  arranged  exhibits  of  their 
machines  and  distributed  souvenirs  and  literature  of  special  interest 
to  telegraphers. 

Among  the  judges  of  the  various  contests  were:  J.  P.  Altberger, 
superintendent  Western  Union  Telegraph  Company,  Philadelphia ; 
L.  Lemon,  superintendent  Postal  Telegraph  Company,  Philadelphia ; 
J.  F.  Skirrow,  electrical  engineer.  Postal  Telegraph  Company,  New 
York ;  Fred  Catlin,  New  York ;  C.  P.  Bruch,  assistant  general  man- 
ager Postal  Telegraph  Company,  New  York ;  George  H.  Usher,  su- 
perintendent Postal  Telegraph  Company,  New  York,  and  T.  R-  Tal- 
tavall.  Electrical  World  and  Engineer. 

The  Carnegie  medal,  which  was  won  by  W.  M.  Gibson,  was  held 
by  F.  M.  McClintic,  of  Dallas,  Texas.  According  to  the  terms  of 
its  donation  it  must  be  competed  for  annually.  It  is  a  handsome 
example  of  the  jewelers'  art. 


The  Coluia<lc)  J-.Ui-ini  Kailway,  Light  &  Power  Assonaiion  |K-Id 
its  first  iiKTlnig  ( )clij|)fr  28  and  29  in  the  demonstration  hall  of  the 
Denver  (iiw  &  Electric  Company  in  Denver. 

J.  !■".  Vail,  general  manager  of  the  Pueblo  &  Suburban  Traction 
&  I-iKhi  Company,  was  in  the  chair  as  president  of  the  Association. 
At  the  o|)ening  session  over  one-fifth  of  the  membership  was  in  at- 
lendaiue  at  the  meeting. 

The  address  of  President  Vail  look  up  a  portion  of  the  lime  of 
Wednesday  afternoon.  It  recited  .unong  other  things  the  fact  that 
the  organization  of  the  Association  was  made  August  12  of  this  year, 
and  that  this  was  the  initial  meeting.  There  was  no  reading  oi  papers 
in  the  forenoon,  that  part  of  the  progranmie  being  passed  over  in 
order  to  take  up  general  business  and  the  reports  of  the  several  com- 
mittees who  were  appointed  to  get  the  new  as.sociation  under  way. 

.\mong  the  22  active  State  corporations  with  representatives  at 
the  meeting  were:  Durango  Light  &  Power  Company,  Larimer 
Light  &  Power  Company,  of  Fort  Collins ;  Las  Animas  Electric  Light 
Company,  of  Las  Animas ;  Colorado  Springs  Electric  Company,  I«cad- 
ville  Gas  &  Electric  Company,  Houlder  Electric  Light  &  Power 
Company,  Pueblo  &  Suburban  Traction  &  Light  Company,  Las 
Animas  Light,  Power  &  Manufacturing  Company,  of  Trinidad;  Ar- 
kansas Valley  Electric  Company,  of  Florence;  Gilpin  County  Light, 
Heat  &  Power  Company,  of  Black  Hawk;  Denver  Gas  &  Electric 
Company,  Denver  City  Tramway  Company,  La  Junta  Electric  Com- 
pany, Greeley  Electric  Light  Company,  Crested  Butte  Water  & 
Power  Company,  Roaring  Fork  Electric  Light  &  Power  Company, 
of  Aspen ;  Loveland  Light,  Heal  &  Power  Company ;  Lamar  Electric 
Company,  La  Bella  Mill,  Water  &  Power  Company,  of  Goldfield ; 
Colorado  Electric  Power  Company,  of  Canon  City ;  Colorado  Springs 
&  Interurban  Railway  Company,  and  Pagosa  Springs  Electric  Light 
&  Power  Company. 

Among  the  eighteen  associate  members  represented  were :  Albert 
Sechrist  Company,  Denver;  E.  C.  Means,  agent  Adams  Bagnall 
Company,  Denver;  Phelps  Company,  Detroit;  Western  Electric 
Supply  Company,  of  St.  Louis ;  National  Carbon  Company,  Cleve- 
land ;  Mutual  Oil  Tank  Line,  Omaha;  W.  A.  Layman,  of  the  Wagner 
Electric  Company,  St.  Louis;  Westinghouse  Electric  Manufacturing 
Company,  of  Pittsburg;  and  these  of  Denver:  Gilbert  W.  Kes  & 
Co.,  R.  J.  Cory,  of  the  AUis-Chalmers  Company;  Thomas  H.  Smith, 
American  Steel  &  Wire  Company,  and  B.  K.  Sweeney,  B.  F.  Vree- 
land,  W.  L.  Otis  and  George  A.  Woolet. 

In  the  afternoon  Mr.  L.  C.  Stockton  addressed  the  meeting,  his 
topic  being  "A  Few  Advertising  Hints,"  and  was  followed  by  Mr. 
C.  W.  Humphrey,  whose  subject  was  "Meters."  A  question  box  was 
opened  and  much  information  imparted  to  those  who  wanted  en- 
lightenment from  experts. 

When  the  association  met  for  the,second  day's  session,  Mr.  W.  A. 
Layman,  of  the  Wagner  Electric  Manufacturing  Company,  of  St. 
Louis,  read  a  paper  on  "Single-Phase  Motors  as  a  Means  of  Increas- 
ing Central  Station  Earnings,"  after  which  Mr.  L.  L  Summers,  one 
of  the  engineers  of  the  Denver  Gas  &  Electric  Company,  read  a  paper 
on  "Steam  Economics."  The  delegates  then  went  into  executive 
session  to  elect  officers. 

Mr.  J.  F.  Vail,  of  Pueblo,  was  re-elected  president,  which  office  he 
has  held  since  the  organization  of  the  Association  last  August.  Mr. 
William  Mayhu,  of  Greeley,  was  re-elected  vice-president,  and  Mr. 
George  B.  Tripp,  of  Colorado  Springs,  w-as  made  secretary  and 
treasurer  to  succeed  himself.  The  members  of  the  finance  committee 
chosen  were  Messrs.  F.  F.  Webber,  Charles  Beeley  and  L.  J.  Kelin. 
The  membership  committee  consists  of  Messrs.  C.  W.  Badgley,  C.  E. 
Doolittle  and  C.  H.  Peters,  and  Messrs.  J.  E.  Lundstrum  and  J.  A. 
Rceler  were  added  to  the  executive  committee.  In  the  afternoon  the 
members  went  on  a  trolley  ride  to  the  coal  mines  of  the  Denver  & 
Northwestern  at  Leyden,  in  the  private  car  of  General  Manager  J.  A. 
Beeler,  of  the  Tramway  Company. 


Life  of  Radium. 


Prof.  Robert  A.  Millikan,  of  the  University  of  Chicago,  has 
recently  formed  a  careful  mathematical  estimate  of  how  long  a 
particle  of  radium  can  last,  and  how  long  a  time  must  elapse  before 
a  loss  of  weight  can  be  noted.  Thirty  thousand  years  is  found  to 
be  the  maximum  limit  before  the  radium  is  completely  disintegrated. 
A  possible  minimum  of  300  years  has  also  been  calculated,  but  this 
is  not  regarded  as  probable. 
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Transmission  of  Hudson  River  Power.— III. 

(Concluded. ) 

WITHOUT  following  out  in  detail  the  arrangement  of  ivvitches 
and  lines  at  the  Saratoga  and  the  Alplaus  switch  houses,  it 
may  be  said  in  general  that  in  each  place  either  transmis- 
sion line  from  a  generating  station  may  be  connected  to  either  line 
running  to  a  sub-station. 

The    flexibility    of   the    connections    between    the   generating    and 
sub-stations  is  further   illustrated  by   the  sub-station  at  Watervliet, 


r 


FIG.     13. — ONE    OF    THF-     W.\TER     WHEELS. 

where  lines  operating  at  26,500  volts  from  Spier  Falls  and  lines 
with  a  pressure  of  10,800  volts  from  Mechanicsville  converge.  All 
ox  the  other  sub-stations  for  railway  and  lighting  work  in  the  vicinity 
of  Albany  and  Troy  are  fed  through  the  Watervliet  sub-station  at 
about   10,800  volts   pressure.     In   addition   to   provision    for  a   local 


in  the  several  transmission  lines  that  enter  this  sub-station  from 
the  water  power  plants.  Each  wire  of  the  10,800-volt  circuits  from 
Mechanicville,  after  passing  through  an  oil  switch,  may  be  con- 
nected to  a  section  of  cither  one  of  the  two  bus-bars  by  means  of 
n   double-blade  knife  switch.     Each   wire  of  the  26,500-volt  circuits 


FIG.    15. — CROSS-SECTION    OF    SARATOGA    SUB-STATION. 

from  Spier  Falls,  after  passing  through  an  oil  switch,  may  be  con- 
nected by  a  knife  switch  with  the  primary  winding  of  a  transformer 
designed  to  reduce  the  pressure  from  26,500  to  10,800  volts.  The 
secondary  coil  of  each  of  these  transformers  may  be  connected  to  a 
section  of  either  one  of  the  two  bus-bars  by  a  double-blade  knife 
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14. — First  Floor  Plan  Saratoga  Sub-Station. 


service  at  2,300  volts,  the  Watervliet  sub-station  must,  therefore, 
provide  for  supply  to  either  of  these  connected  sub-stations  from 
either  of  the  lines  from  the  Spier  Falls  and  Mechanicville  generating 
plants.  To  accomplish  this  result  a  single  pair  of  bus-bars  is  pro- 
vided  at   Watervliet,   and   each   bus-bar   of   the   pair   is    divided    by 


switch.  A  similar  switch  connects  each  section  of  either  bus-bar 
with  an  oil  switch  that  is  in  turn  connected  to  one  of  the  wires 
of  a  10,800-volt  circuit  that  runs  to  one  of  the  other  sub-stations  at 
Albany  or  Troy.  Another  set  of  knife  switches  can  be  used  to  con- 
nect any  wire  from  Spier  Falls  with  either  of  two  transformers  that 


knife  switches  into  as  many  sections  as  there  are  individual  wires      normally  have  their  primary  coils  connected  to  other  wires.     Besides 
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ihr  switclicH  nlriMtly  nientioiiril   for  ciittiiiti  the  Iwo  i(i,K<x)  vdli   bus 
liars   inli)  sci-liiuis,   tlu-sc  liars  are   furllicr  cut   inin  Iwn  nf""!'"*  "' 
scctioiiH  by  a  double-pole  oil  switch   with   a   knifi'   switch  on  each 
side  of  cacli  pole.     To  one  of  these  two  nroii|is  come  all  the  wires 
from   Spier   I'ails,  and  to  the  other  Kroup  come  all  the  wires  from 


llic  arraMKcinenl  of  knife  swilchev,  oil  swililus  .ind  bus  bars  permits 
either  of  the  three  io,8(io-v(dl,  three-phase  circuits  from  the  Water- 
vliet  sidi-station  to  supply  either  of  three  io,8oa-volt  circuits  for  »yn- 
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FIG.   l8. — SECOND  FLOOR  I'LAN  OF  SWITCH    HOUS... 


the  Mechanicville  plant.  By  means  of  these  two  scctionalized  bus- 
bars and  the  various  switches  mentioned,  any  single  wire  from 
either  of  the  two  water  power  plants  may  be  connected  to  any  wire 
running  from  the  Watervliet  sub-station  to  cither  of  the  sub-stations 


chronous  motors,  through  eitlier  of  two  automatic  voltage  regulators. 
Furthermore,  either  of  the  io,8oo-volt  incoming  power  circuits  may 
be  connected  to  the  primary  coils  of  transformers  that  reduce  the 
pressure  to  2,300  volts   for  distribution  feeder^. 
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Fig.    17. — Switchboard    Connections    Spier    Falls. 


which  it  supplies,  either  directly  or  through  one  of  the  step-down 
transformers. 

At   the   Albany   sub-station,    whence    the   motor   generators    and 
transforhiers  of  the  Albany  Electric  Illuminating  Company  are  fed, 


The  details  of  connections  between  the  26,500-volt  transmission 
circuits  and  the  2,300-volt  distribution  circuits  at  the  several  sub- 
stations are  illustrated  by  those  at  Glens  Falls.  At  that  sub-station 
the   three   wires   of   a   transmission    circuit,    after    entering   double- 
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blade  knife  switches  that  connect  tiiem  at  once  with  lightning  ar- 
resters and  oil  switches,  terminate  in  the  three  26,500-volt  bus-bars. 
To  these  bus-bars  are  connected  the  current  and  potential  trans- 
formers that  supply  the  ammeter,  voltmeter  and  recording  wattmeter 
with  its  overload  relay  and  tripping  coil. 

The  primary  coils  of  each  of  three  transformers  may  be  con- 
nected with  these  26,500-volt  bus-bars  through  single-pole,  double- 
throw  knife  switches.  The  secondary  coils  of  these  same  trans- 
formers may  be  connected   through   similar  switches  to  the  2,300- 


size  and  the  number  of  connected  circuits.  In  each  case  the  walls  of 
the  switch  houses  are  brick,  the  main  floor  concrete  without  a  base- 
ment underneath,  and  the  second  floor  is  made  up  of  concrete  and 
expanded  metal  resting  on  steel  I  beams.     Above  the  second  story 
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KIU.     19. — I'l.OOR    PLAN     OF    SUB-STATION. 

volt  bus-bars  that  supply  the  distribution  circuits.  A  fourth  trans- 
former has  its  primary  coil  connected  to  one  terminal  of  each  of  the 
six  double-throw  switches  that  are  normally  used  to  join  the  26,500- 
volt  bus-bars  with  the  primary  coils  of  the  three  transformers  just 
named.  In  a  similar  way  the  secondary  coil  of  this  fourth  trans- 
former is  permanently  connected  to  one  terminal  of  each  of  the  six 
double-throw  switches  normally  used  to  join  the  secondary  coils 
of  the  three  transformers  with  the  2,300-volt  bus-bars.  These  sev- 
eral connections  make  it  possible  by  throwing  four  of  the  single- 
pole  switches  to  completely  disconnect  either  of  the  three  trans- 
formers first  named  from  the  26,soo-volt  and  the  2,300-volt  bus-bars. 
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FIG.   21. — CROSS-SECTION    OF  SWITCH    HOUSE. 

of  each  house  comes  the  slate  roof  supported  by  planks  secured  to 
timber  trusses. 

The  sub-stations  built  by  the  company  at  Glens  Falls,  Fort  Ed- 
ward, Saratoga.  Ballston  Spa  and  Watervliet,  though  differing  in 
details,  follow  the  same  general  type  of  construction,  of  which  the 
Saratoga  sub-station  may  be  taken  as  an  example.  This  last-named 
sub-station  has  an  outside  ground  area  of  72  ft.  10  in.  x  39  ft.  2  in., 
and  is  two  stories  high,  with  a  distance  of  30  ft.  from  the  ground 
line  to  the  eaves  of  the  slanting  roof,  and 
42  ft.  to  the  ridge.  The  walls  of  the  sub- 
station are  brick  and  the  roof  is  slate  laid 
on  2-in.  matched  spruce  planks  supported 
by  timber  trusses.  Underneath  the  entire 
building  is  a  basement  with  a  cement  floor 
6.5  ft.  below  the  first  or  main  floor.  From 
first  floor  to  the  lower  chords  of  the  roof 
trusses  measures  28  ft.  Stone  foundation 
walls  of  the  sub-station  are  2  ft.  thick,  and 
extend  all  around  the  outside  to  a  distance 
of  18  in.  above  the  ground  level.  There  are 
also  three  interior  foundation  walls  each 
20  in.  thick.     Starting  from  the  top  of  the 
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FIG.     20. — SWITCHBOARD     WIRING     GLENS     FALLS     SUB-STATION. 


FIG.     22.^SUB-STATI0N     TRANSFER     SWITCHES. 


and  to  connect  the  fourth  transformer  in  the  place  of  the  one  thus  foundation  the  outside  brick  walls  of  the  station  shrink  to  a  thick- 
disconnected,  ness  of  I  ft.  after  a  rise  of  a  few  inches.    On  the  longer  sides  of  the 
The  switch  houses  at  Saratoga,  Alplaus  and   Schenectady  corre-  station  and  spaced  at  intervals  of  8  ft.  are  piers  in  the  brick  wall 
spend   in   general    features   of   construction,   though   difTering  as   to  that  increase  its  thickness  to  25  in.    At  a  distance  of  22  ft.  7  in.  above 
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ilic  iiKiiii  floor  .scvrii  ot  the  picis  on  cucli  ol  llic  i\\i>  luiiKcr  auIU 
.ire  rrtliicrU  in  tlnckncs<i  so  us  lo  (urni  IcdgcH  on  winch  rc!tt!i  un  1 
beam  (or  tlic  travrlinK  crane.  My  means  of  the  interior  (oundation 
walls  and  double  doors  connecting  them  a  large  pnrt  of  the  base- 
ment ii  formed  into  a  compressed  air  cliamijcr.  Into  this  clumber 
air  is  fon-rd  by  motor  clrivc-n  blowi-rs  on  the  first  (loor,  and  over  open- 
ings in  tlie  Moor  the  air-blast  transformers  are  set.  This  first  llnor 
is  of  concrete  with  expanded  metal  supported  in  part  on  6-in.  .md 
in  part  on  gin.  I  beams,  according  to  the  weight  to  be  carried.  An 
8-in.  brick  partition  ilividcs  the  first  lloor  of  the  substation  into  a 
urcatcr  and  a  lesser  part,  the  former  being  .15  ft.  x  61  ft.  1  in.  An 
other  8-in.  brick  partition  cuts  the  lesser  portion  of  the  first  lloor 
into  two  parts,  one  of  which  is  used  as  a  work  room,  and  the  other, 
measuring  8x11  ft.,  forms  the  cell  room  for  the  knife  ami  oil 
switches  and  lightning  arresters  on  the  j6,500-volt  lines.  This  cell 
room  extends  up  through  two  stories,  has  a  second  lloor  and  the 
high-voltage  lines  enter  its  upper  part.  Along  that  side  of  the  main 
floor  of  the  sub-station  which  is  next  to  the  cell  room  a  row  of 
transformers  is  placed,  and  the  -'6,500-volt  lines,  after  leaving  the 
cell  room,  pass  to  these  transformers  over  porcelain  insulators 
mounted  on  the  surface  of  the  wall  above  them.  To  give  ready 
access  to  the  knife  switches  that  connect  these  lines  with  the  primary 
coils  of  the  transformers  a  gallery  48  ft.  6  in.  long  and  5  ft.  5  in. 
wide  is  erected  on  the  side  wall  where  they  are  located,  and  at  a 
distance  of  11  ft.  4  in.  above  the  first  floor.  On  the  opposite  side 
of  the  main   room   of   the  sub-station   from   that   where   the  trans- 
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KIC.     23. — MAIN     CONNECTIONS     VVATERVLIET     SUB-STATION. 

formers  are  located  is  the  switchboard  with  its  back  4  ft.  7  in.  from 
the  wall.  In  the  center  of  this  main  room  are  spaces  for  three  rotary 
converters  and  two  air  compressors.  The  two  motor-driven  blowers 
occupy  a  position  in  line  with  the  row-  of  transformers. 

The  Glens  Falls  sub-station  is  devoted  to  the  operation  of  lamps 
and  stationary  motors  in  that  city,  where  the  Hudson  River  Water 
Power  Company  own  the  local  electrical  supply  sybler.;.  Of  the  four 
500-kw  transformers  at  this  sub-station,  three  are  regularly  used 
to  receive  the  26,500-volt,  40-cycle,  three-phase  current  and  to  de- 
liver it  to  the  2,300-volt  bus-bars.  The  fourth  transformer  of  like 
capacity  with  the  others  is  a  spare.  The  2.300-voIt  current  is  dis- 
tributed for  arc  and  incandescent  lighting  and  induction  motors. 
Enclosed  soo-watt  arc  lamps  for  interior  use  have  been  operated  dur- 
ing some  months  with  the  40-cycle  alternating  current,  and  have 
given  good  results.  At  the  works  of  the  Glens  Falls  Portland 
Cement  Company  induction  motors  with  a  total  capacity  of  1,000  hp 
are  to  be  supplied  from  this  sub-station.  The  load  of  smaller  motors 
scattered  about  the  city  amounts  to  about  300  hp. 

At  Saratoga,  where  the  local  electrical  supply  system  is  also  in  the 
hands  of  the  water  power  company,  the  sub-station  contains  four 
of  the  500-kw  transformers  like  those  at  Glens  Falls.  Here  again 
2,300-volt,  40-cycle,  three-phase  current  is  supplied  for  arc  and 
incandescent  lighting  and  induction  motors.  The  series  arc  street 
lamps  at  Saratoga  will  be  operated  with  constant-current  trans- 
formers. Included  in  the  load  of  350  hp  of  induction  motors  oper- 
ated from  the  sub-station  at  Saratoga  are  three  of  20  hp  each  on 
vertical  shafts  in  the  new  sewerage  pumping  station  of  that  city. 
Each  of  these  motors  is  rated  to  pump  1,150  gallons  of  sewerage  per 


miiiiitr,  and  all  lliice  .11  e  controlled  by  autom.ilie  rrgulalois,  10 
that  they  start  and  stop  according  to  the  rc(|uircmcnts  of  the  sewer 
system. 

Ill  Hallston  Spa,  where  the  local  electrical  jtup]jly  system  is  also 
in  the  hands  of  the  water  power  company,  the  sub  station,  when 
completed,  will  contain  three  transformers  like  those  at  (jleiiH  Falls 
and  Saratoga.  This  K.illston  substation  will  be  occupied  in  part 
by  the  transformers  and  converters  of  the  Schenectady  Street  Rail- 
way, which  uses  some  of  the  power  sold  to  the  General  Flectric 
Company. 

Much  the  largest  substation  of  llie  water  power  company  is  that 
at  VVatervlicI,  which  will  contain  nine  transformers  of  i,ooo-kw 
capacity  each.  Here  the  26,soo-volt  current  from  Spier  Falls  will 
be  reduced  in  pressure  to  10,800  volts  and  then  transmitted,  along 
with  the  io,8(X)-v()ll  current  from  the  Mechanicsville  pl.int,  to  sub- 
stations of  the  local  electrical  supply  systems  in  Lansingburg,  Troy 
and  Albany,  also  to  sub-stations  of  the  United  Traction  Company. 
The  Watervliet  sub-station  is  partly  erected,  some  of  its  apparatus 
is  already  in  regular  operation,  and  it  is  supplying  power  to  the 
sub-stations  of  the  traction  company.  My  the  first  <>i  the  coming 
year  it  is  expected  that  the  local  electrical  supply  systems  in  Troy 
and  Albany  will  be  drawing  energy  from  the  same  source. 

All  of  the  electrical  apjjaratus  at  the  stations  and  sub-stations  of 
the  above  transmission  system  was  built  liy  the  General  Electric 
Company. 

Description  of  this  notable  ajiplication  of  water  i)(nver  to  electrical 
supply  has  been  f)l)laine(l  through  the  kind  co-operation  of  Mr.  C.  E. 
Parsons,  chief  engineer  of  the  work  at  Spier  Falls,  .nnd  of  Mr.  J  D. 
Hilliard,  Jr.,  manager  of  the  electrical  construction  department  of 
the  system. 


Meeting  of  American  Society  of   Municipal 
Improvements. 


The  tenth  animal  convention  of  the  .•\merican  Society  of  Municipal 
Improvements  was  held  in  Indianapoli';,  Ind.,  October  20,  21  and  22. 
There  were  59  delegates  from  all  parts  of  the  country.  Mr.  Charles 
II.  Rust,  of  Toronto,  Canada,  president  of  the  association,  presided 
at  the  various  sessions.  Among  the  social  features  was  a  banquet 
tendered  to  the  members  by  the  Commercial  Club. 

The  object  of  the  society  is  to  deal  with  the  more  technical  ques- 
tions of  engineering  work  connected  with  the  maintenance  of  the 
modern  city.  The  membership  of  the  society  represents  more  than 
100  cities,  besides  including  manufacturers,  contractors,  engineers 
and  city  officials. 

In  his  address  President  Rust  touched  upon  the  subject  of  electric 
railways  in  and  between  cities.  Owing  largely  to  the  methods  of 
construction  and  the  low  cost  of  the  right  of  way,  he  stated,  inter- 
urban  companies  have  been  enabled  to  charge  lower  rates  than  those 
charged  by  steam  railway  companies,  with  the  resultant  effect  of 
causing  the  steam  roads  to  discontinue  local  trains  in  many  instances. 
He  referred  to  modern  methods  of  railway  construction,  and  pointed 
out  the  experiences  resulting  from  electrolytic  action  on  underground 
pipes  by  the  return  currents  from  railway  circuits.  He  was  of  the 
opinion  that  all  municipalities  should  now  insist  upon  trolley  and 
feed  wires  being  placed  underground.  Mr.  Rust  thinks  that  every 
city  should  own  and  operate  its  water  and  lighting  systems. 

Among  the  papers  read  was  one  by  Mr.  Thomas  B.  McMath,  chief 
engineer  of  the  Indianapolis  Traction  &  Terminal  Company,  which 
was  largely  a  description  of  the  plans  of  the  new  terminal  station 
now  being  erected  at  a  cost  of  $1,500,000. 

Mr.  A.  F.  Hatch,  of  Detroit,  read  a  paper  on  the  subject  of  electric 
lighting  in  Detroit.  He  described  a  card  system  designed  to  keep  a 
record  of  all  wires  above  and  underground  in  Detroit.  Mr.  Hatch 
was  of  the  opinion  that  every  municipality  would  save  a  good  deal 
of  money  if  the  same  system  were  adopted. 

A  paper  was  read  by  Mr.  E.  A.  Fisher,  city  engineer  of  Rochester, 
N.  Y.,  an  abstract  of  which  was  published  in  our  last  issue.  Other 
subjects  discussed  at  the  meeting  related  to  water  supply,  pavements, 
the  smoke  nuisance,  taxation,  etc. 

The  follow-ing-named  officers  were  elected  for  the  ensuing  year: 
President,  G.  M.  Ballard,  of  Newark,  N.  J. ;  vice-presidents,  A.  P. 
Allwell,  of  Easton,  Pa.,  and  C.  A.  Brown,  of  Indianapolis,  Ind. ; 
secretary,  G.  W.  Tillson,  of  Brooklyn,  N.  Y.,  and  treasurer,  F.  J. 
O'Brien,  of  Oswego,  N.  Y.  The  next  convention  will  be  held  in 
St.  Louis  in  1904. 
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Dublin  Three-Phase  Central  Station. 


ON  several  occasions,  and  editorially  last  week,  we  have  referred 
lo  the  Dublin  electric  lighting  system,  which  went  into  oper- 
ation in  September,  and  which  employs  the  four-wire,  three- 
phase  distributing  system.  This  plant  displaces  a  single-phase  instal- 
lation which  was  started  by  the  municipality  in  1892,  and  at  the  time 
of  its  displacement  had  connected  the  ccjuivalent  of  16,500  i6-cp 
lamps.  The  old  plant  had  a  primary  voltage  of  2,000  with  a  sec- 
ondary pressure  of  100  volts,  and  operated  with  83  cycles  per  second. 
In  addition,  some  street  lighting  was  provided  by  arc  machines. 
The  distribution  has  been  underground  from  the  beginning.  The 
first  cables  that  were  laid  decayed  rapidly  and  in  1899  an  entirely 
new  system  was  laid,  the  secondary  pressure  changed  from  100  to 
200  volts,  and  instead  of  each  house  having  its  transformer,  all  trans- 
formers were  grouped  into  five  sub-stations.  The  system,  as  oper- 
ated, never  gained  favor,  and  it  was  linally  decided  to  put  in  an 
entirely  new  plant,  though  $400,000  had  been  expended  on  the  old  one. 


The  generating  works  arc  equipped  with  all  modern  improvements, 
including  coal-conveying  apparatus,  ash-handling  plant,  cranes,  etc 
The  main  generating  sets  are  four  in  number,  two  of  1,000  kw  and 
two  of  500-kw  capacity,  and  were  supplied  by  the  Oerlikon  Works. 
One  of  the  larger  type  is  shown  in  Fig.  4,  and  one  of  the  smaller 
type  in  Fig.  5.  The  magnet  coils  are  wound  with  bare  copper  on 
edge,  and  the  armature  coils  are  accessible  on  removing  two  of  the 
magnet  coils.  The  armature  casting  is  in  four  parts.  The  windings 
of  the  three  phases  are  not  connccled  on  the  machine  itself,  but  are 
brought  to  the  terminal  box  at  th ;  side  of  the  frame,  and  thence 
three  separate  concentric  cables  run  to  the  switchboard,  the  star 
connection  of  the  machine  being  made  at  the  switchboard,  as  will 
be  explained  further  on.  Current  is  generated  directly  at  5,000  volts, 
the  frequency  being  50  periods  per  second.  Multipolar  exciters, 
supplying  a  maximum  current  of  260  and  320  amp.,  respectively,  at 
100  volts,  are  driven  by  the  main  engine  shaft,  the  armatures  being 
overhung. 

The  normal  speed   of   the    smaller   engines   is  94  r.p.m.,   with   a 


Fig.  I. — View  of  Interiok  of  One  of  the  Sub-Stations. 


The  cost  of  the  new  plant  has  been  $1,222,000,  the  principal  items 
being,  in  round  figures,  as  follows:  Buildings,  $150,000;  cables. 
$545,000;  dynamos  and  engines,  $165,000;  boiler  equipment,  $89,000: 
arc  lamps  and  pillars,  $60,000;  transformers  and  meters,  $55,000; 
switchboards,  $50,000. 

As  above  stated,  the  system  adopted  is  a  four-wire,  three-phase 
system.  Primary  current  is  generated  at  the  entrance  of  Dublin 
Harbor  and  transmitted  to  a  sub-station  in  the  city.  The  secondaries 
of  the  sub-station  transformers  are  star-connected,  the  old  2,000-volt 
mains  being  connected  on  separate  phases  between  the  outer  points 
and  center  point.  Twenty  new  sub-stations  are  being  added,  which 
will  supply  200-volt  networks,  the  lamps  being  connected  between 
the  outers  of  the  star  and  the  neutral  connnon  return  to  the  center 
of  the  star.  The  arcs  are  supplied  with  direct  current  through 
motor-generators. 


working  .steam  pressure  of  150  pounds  per  square  inch  and  a  vacuum 
of  26  inches,  the  indicated  horse-power  of  each  engine  being  82a 
The  larger  engines  run  at  83.5  r.p.m.,  and  under  the  same  steam 
pressure  and  vacuum  give  an  indicated  horse-power  of  1,620.  The 
guaranteed  steam  consumption  is  19  pounds  per  kw-hour  for  the 
larger  sets  and  21  pounds  for  the  smaller  sets.  In  addition  to  the 
main  generating  sets  there  is  a  2S-k\v  Kolben  motor-generator, 
which  charges  a  storage  battery  used  for  lighting  the  works.  The 
motor  is  a  squirrel-cage  induction  motor,  which  is  usually  started 
up  from  the  direct-current  side.  The  station  is  lighted  at  100  volts, 
so  that  in  the  case  of  an  accident  to  any  exciter  the  alternators  can 
be  excited  from  the  storage  battery.  At  a  normal  six-hour  discharge 
rate  the  capacity  of  the  battery  is  1,200  amp. -hours,  and  the  maximum 
discharge  rate  is  650  amp. 

The  main  switchboard   (Figs.  2  and  3)  is  of  the  Ferranti  cellular 
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Ficjs.  2  AND  3. — Main   Switchboard. 


nccted  to  the  tliree  wiiulings  of  the  armature.  Each  outer  of  tlic 
concentric  cables  is  connected  to  a  bar  at  the  bottom  of  the  switch- 
board, and  this  connection  is  led  to  a  small  board  upon  the  same 
platform  as  is  the  main   l)o;ird.     Here  tiiis  connection,  wlilch   forms 


cables  and  earth.     The  ammeters  are  worked  through  transformers, 
and  have  each  two  scales  with  a  different  transformer  for  each.    One 


KIC.    4. — I,OO0-KW     UNIT. 

the  center  of  the  star  connection  of  the  dynamo,  is  earthed  through 
a  cut-out  and  an  ammeter,  the  circuit  to  earth  being  broken  by  the 


FIG.    5. — 500-K\V    UNIT. 

scale  reads  from  o  to  3  amp.,  the  other  from  o  to  80,  and  there  is  a 
switch   above  each   ammeter  to  connect   up  the  transformer   corre- 
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sponding   to  the   range   desired.     Four   integrating   wattmeters    for 
the  four  generators  are  also  placed  on  this  smaller  board. 


Back  View 

of  Panels 

showing 

Cables. 

Sealt— 


Flfi.S.    6,    7    AND   8. — SECTIONAL    EI.EVAriONS    AND    PLAN    OK    DISTRIBUTION 

PILLAR. 


FIGS.    9  AND    10.— ELEVATION   AND  PLAN    OK   HOUSE  SERVICE  BOX. 

On  the  main  board  the  switches  arc  of  the  oil-break  type,  shown 
Ml  Figs.  13  and  14,  which  give  a  front  view  and  a  section  through 
the  working  parts  of  the  switch.  There  are  the  usual  two  contacts, 
the  main  one  at  A,  and  the  final  break  at  B  under  oil.  The  contact 
piece  of  the  latter  is  a  U-shaped  steel  forging,  and  the  quick  release 
is  attained  by  a  spring  and  trip  device,  as  seen  in  the  drawing, 
ivom  which  also  the  general  construction  and  relative  position  of  the 


parts  is  apparent.  The  levers  of  the  switches  for  the  three  phases, 
iu  the  case  of  the  generator  and  of  the  feeder  panels,  are  coupled 
together,  and  the  working  parts  are  protected  by  sheets  of  glass,  as 
seen  in  the  views  of  the  board.  There  arc  three  feeders  from  the 
generating  station  to  Dublin,  two  of  which  are  in  constant  use  and 
one  is  held  as  spare.  The  panels  for  these  are  arranged  similarly 
to  the  generator  panels,  with  the  diiiference,  however,  that  the  spare 
feeder  panels  arc  duplicated,  one  being  placed  on  either  half  of  the 
board.  There  is  no  device  either  for  charging  or  discharging  the 
cables  before  switching  on  or  off,  and  no  spark  arresters  have  been 
fitted  to  take  any  possible  momentary  excess  of  pressure ;  the  feeders 
are  switched  directly  on  and  off  the  bus-bars.  The  synchronizing 
and  also  the  field  regulating  arrangements  are  the  usual  ones,  extra 
switches  on  the  exciter  regulating  desk  being  for  working  signals 
to  the  enginenian  for  increasing  or  decreasing  speed. 

In  addition  to  the  main  board  and  the  earthing  board  already 
mentioned,  there  is  a  small  board  at  one  end  of  the  switch  platform 
for  the  works  lighting  circuits,  the  motor-generator  and  cells,  al- 
ready mentioned.  The  motors  for  the  coal  conveyor  and  economizer 
are  three-phase,  being  supplied  through  5,000 :  loo-volt  step-down 
transformers. 

Fig.  II  is  a  full-size  section  of  the  main  high-tension  feeders. 
Each  core  of  these  has  a  sectional  area  of  0.15  sq.  in.,  and  a  capacity 
of  0.3  microfarad  per  mile  when  measured  with  the  other  two  cores 
connected   to  the  lead   sheathing  and   earthed.     As  the   feeders   are 


FIGS.    U    AND    12.— SECTIONS    OF    HIGH-PRESSURE     3-CORE    AND    LOW- 
PRESSURE     4-CORE   CABLES. 

3.13  miles  in  length,  it  is  seen  that  the  capacity  approaches  to  i 
microfarad.  There  being  a  potential  diflference  of  S,000  volts  between 
the  phases,  the  potential  of  each  of  the  cores  with  regard  to  earth 
is  2,886  volts.  The  cables  are  laid  in  cast-iron  troughing  Yg  in.  thick, 
the  troughing  being  filled  up  "solid"  with  pitch  in  the  usual  manner. 
Part  of  the  cable  line  is  under  the  footway  and  part  under  the 
roadway,  and  in  the  latter  case  an  extra  protection  of  concrete  is 
provided.  Particular  care  is  taken  to  have  the  troughing  electrically 
continuous.  There  are  bosses  cast  on  to  the  sections  of  the  trough- 
ing, and  these  are  faced  and  thoroughly  cleaned  immediately  before 
laying  the  troughs  being  bolted  together  as  soon  as  in  position.  In 
addition  to  this,  a  bare  copper  wire  is  run  inside  the  troughing  and 
clamped  to  each  section  of  it,  this  wire  being  also  connected  to  the 
lead  of  the  cable  every  200  yards. 

These  three  cables  terminate  at  the  old  Fleet  Street  station,  which 
now  forms  a  sub-station  and  switching  center  as  well  as  a  depot 
for  testing  the  regulating  mechanism  for  the  arc  lamps.  On  the 
way  they  have  to  cross  a  canal  through  a  tunnel  beneath  the  bed 
of  the  canal.  At  Fleet  Street  a  large  Ferranti  board  has  been  erected 
in  two  halves  back  to  back.  One  of  the  feeders  is  brought  to  each 
side  of  this  board,  and  the  spare  feeder  has  a  panel  on  each  board, 
as  is  the  case  at  the  generating  station.  At  the  front  of  the  board 
are  also  similar  panels  for  the  arc  lighting  motor-generators,  which 
are  erected  at  the  Fleet  Street  works ;  the  primaries  of  the  step-down 
transformers  have  panels  at  the  back  of  the  board,  and  the  extra 
high-tension  feeders  to  the  new  sub-stations  are  divided  between  the 
front  and  back.  As  the  transformers  are  at  the  back,  and  the  motor- 
generators  at  the  front,  this  is  the  most  convenient  arrangement. 

The  Kolben  motor-generators  are  three  in  number  and  are  iden- 
tical, each  consisting  of  an  induction  motor  driving  two  continuous- 
current  generators.  The  motor  stands  in  the  middle  of  the  bedplate, 
with  a  generator  coupled  on   either  side  of  it,  and  is  directly  con- 
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iicclcil  to  the  5,ooi>-volt  niuins  through  the  switchboard  just  nuti- 
tioiicil,  no  transfornicrs  liciiiK  used.  It  is  filled  with  slip  rings  and 
the  standard  type  of  starter,  there  being  a  device  attaclicd  for  short- 
circuiting  the  rings  and  lifting  olT  tlic  brushes  wlicn  tlic  niacliinc 
has  run  up  to  speed.  The  fvdi-load  speed  is  4^  r.p.ni.,  the  machine 
having  u  poles,  and  working  off  the  50-cycle  circuit.  The  gen- 
erators arc  employed  for  arc  lighting  only,  each  of  these  being 
capable  of  giving  an  output  of  125  amp.  at  550  volts;  the  set  is, 
therefore,  rated  nt  140  kw.  The  complete  sets  have  been  designed 
to  have  a  guaranteed  cflkiency  of  84  per  cent,  at  full  load.  The  two 
direct-current  macliiius  of  each  set  are  connected  in  series,  the  idea 
being  to  cnrtli  the  middle  point. 

The  swilclilioard  for  the  direct  curri-nt  side  is  separate,  and  is 
arranged  to  deal  with  the  three  double  dynamos  and  with  feeders 
for  the  arc  circuits.  In  working,  the  circuits  arc  divided  into  two 
groups,  which  are  fed  by  separate  dynamos,  and  the  third  set  is 
held  in  reserve  as  a  spare.  There  is  also  a  switchboard  at  which 
the  actual  arc  lamp  circuits  can  be  subdivided.  In  all  there  will 
be  23  lo-amp.  circuits  with  from  n)  to  22  lamps  on  each. 

The  old  lighting  system  was  single  phase,  current  being  supplied 
at  2,000  volts  from  the  Fleet  Street  sub-station  to  five  substations, 
from  which  low-tension,  single-phase  networks  were  fed  at  200 
volts.  These  sub-stations  and  networks  arc  retained,  and  are,  in 
fact,  still  fed  from  the  old  switchboard  at  Fleet  Street,  the  step- 
down  transformers  already  referred  to  being  employed  to  change 
the  pressure  from  5,000  to  2,000  volts  between  the  two  switchboards. 


Fcr  Voltagts  0/  3,000  and 
under,  6in.  centres  are  ustd 
instead  of  Bin. 


balance;  that  the  four  cores  have  been  given  equal  section.  The 
motors  are,  of  course,  to  be  connected  across  the  phases  without 
the  neutral  wire  being  einploycd.  That  the  main  reason  for  the 
adoption  of  thi.s  system  is  that  it  allows  of  a  higher  pressure  between 
the  three  conductors  corresponding  to  the  three  pliascs  than  if  the 
lamps  were  simply  connecled  on  the  three  phases  in  the  ordinary 
way.  Two  hundred  volts  has  to  be  supplied  at  the  lamp  lerniinals, 
and  Ijy  this  four-wire  connection  the  pressure  between  the  three 
main  conductors  is  200  V3  =  346  volts.  Thus,  even  with  four  con- 
ductors of  equal  section,  the  total  weight  of  copper  employed  is 
diminished.  On  the  other  hand,  each  conductor  lias  to  be  better 
insulated,  and,  what  is  more  important,  the  method  of  connection 
introduces  more  complications  in  the  junction  boxes  and  increases 
their  si/e  l'"ig.  (>  shows  a  four-core  distribution  pillar  and  I'igs.  y  and 
10  a  plan  and  sectional  elevation  of  one  of  the  house  service  boxes, 
these  being  typical  of  the  designs  employed.  The  box  in  Fig.  10 
shows  an  ordinary  lighting  and  a  motor  connection  taken  off  from 
a  four-core  distributor.  The  low-tension  cable  is  laid  in  the  same 
manner  as  the  high-tension  cable,  except  that  when  the  troughing 
is  under  the  footways  its  thickness  is  reduced  to  %  in.  Before 
handing  over,  all  cables,  both  high  and  low-tension,  were  tested 
at  double  the  working  pressure,  and  in  the  total  quantity  of  cable 
laid  (150  miles)  only  four  faults  were  discovered,  two  of  which 
were  due  to  mechanical  injury. 

To  encourage  new  consumers  a  reduction  has  been  made  in  the 
tariffs  for  electric  light  and  power.     Hitherto  the  charge  has  been 

,   ^_  ^^ J.-...    _^  a  flat  rate  of  12  cents  per  kw-hour,  but  no* 

the  Wright  system  has  been  adopted.  The 
charges  for  lighting  are  14  cents  for  the 
first  hour  and  5  cents  after,  and  for  power 
14  cents  for  the  first  hour  and  2  cents  after. 
There  is  now  under  consideration  as  aa 
alternative  a  flat  rate  of  12  cents  for  light- 
ing and  6  cents  for  power,  and  special  flat 
rates  of  9  and  8  cents,  respectively,  for 
lighting  places  of  worship  and  theatres, 
music  halls,  etc.  Meter  rents  are  charged, 
the  charge  being  from  67  cents  to  $1.87  per 
quarter,  according  to  size. 
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For  Voltages  of  3.000  and  under,  this 
"  ^-dimension  is  altered  to  3iin. 


Front  view  of  fwltcrt 
mhowing  Gla\%  Cuardy 
ana  Handle  removed. 
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FIGS.    13   AND    14. — SECTION    AND   ELEVATION    OF   OIL-BREAK   SWITCH 


For  this  purpose  three  250-kw,  single-phase  Westinghouse  trans- 
formers have  been  provided,  with  a  fourth  one  as  spare,  and  also 
four  50-kw  transformers  (one  being  spare)  for  the  light-load 
periods  of  the  day.  The  primaries  of  the  transformers  are  delta- 
connected,  and  the  secondaries  star-connected,  the  middle  of  the 
star  being  earthed.  The  secondary  terminals  of  the  transformers 
are  directly  connected  to  the  old  high-tension  board,  so  that  each 
group  of  three  takes  three  independent  circuits.  Any  motors  on 
these  circuits  must  be  single-phase,  but  few  are  connected  at  present, 
and  the  new  motors  which  come  on  will  doubtless  all  be  connected 
to  the  new  three-phase  secondary  networks. 

The  new  three-phase  circuits  are  fed  from  20  overground  sub- 
stations, one  of  which  is  shown  in  Fig.  I.  Here  the  current  is 
transformed  down  to  200  volts,  the  primaries  of  the  transformers 
being  mesh-connected  and  the  secondaries  star-connected,  200  volts 
being  the  pressure  between  the  outers  of  the  star  and  the  center 
point.  The  secondary  networks  are  all  distinct  and  not  intercon- 
nected, and  four-core  cables  of  various  sections  are  employed  for 
distribution.  One  of  these  is  shown  in  section  in  Fig.  12.  The 
lamps  are  placed  between  one  of  the  conductors  connected  to  the 
outer  of  the  star  and  the  fourth  conductor,  which  acts  as  a  common 
return  for  the  three  phases,  and  is  joined  to  the  center  of  the  star 
and  earthed.  Theoretically,  of  course,  if  the  three  circuits  were 
perfectly  balanced,  no  current  would  flow  back  through  this  con- 
ductor, but  in  practice  it  appears  that  the  circuits  will  be  far  out  of 


Mr.  Simon  W.  Manauer,  Deputy  United 
States  Consul-Gcneral  at  Frankfort,  re- 
ports as  follows  on  the  state  of  electrical 
development  in  Germany.  The  electrical 
industries  of  Germany  form  the  subject  of 
a  brochure  published  by  Dr.  Burner,  the 
syndic  of  the  Association  for  Guarding  the 
Interests  of  German  Electrotechnics.  This  expert  says  that  in  the 
year  1900  about  2,500,000,000  marks  ($595,000,000)  was  invested  in 
that  branch  of  German  industry.  The  severe  crisis  which  it  has 
undergone,  and  from  which  it  still  suffers,  is  in  the  main  due  to  the 
following  causes : 

1.  The  electrical  companies,  instead  of  confining  their  activity  to 
manufacturing,  engaged  in  promoting  ventures  and  obtaining  conces- 
sions, and  carried  on  the  building  of  electric  roads,  lighting  plants, 
etc.,  in  the  towns  and  rural  districts,  instead  of  leaving  those  enter- 
prises to  the  municipalities,  financial  promoters,  and  private  com- 
panies. 

2.  A  great  mistake  was  committed  in  erecting  and  conducting 
branch  electrical  factories  in  foreign  countries,  which  caused  numer- 
ous competitors  to  spring  up  in  those  countries  and  led  other  Ger- 
man companies  to  enter  the  foreign  business,  thereby  producing  a 
sharp  struggle  to  obtain  profitable  orders. 

As  a  third  error,  Dr.  Biirner  names  the  practice  inaugurated  by 
the  electrical  companies  of  establishing  installation  shops  in  all  the 
cities  and  large  towns  of  Germany,  instead  of  leaving  that  part  of 
the  business  to  the  resident  plumbers  and  installation  concerns. 

Dr.  Burner  does  not  favor  the  plan  of  uniting  the  German  elec- 
trical companies  in  one  common  concern.  He  urges  the  formation 
of  syndicates  to  regulate  and  protect  prices  and  limit  production 
where  such  is  unprofitable.  His  main  recommendation  is  to  ex- 
tend and  increase  the  export  trade. 
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The  Electrical  Drive  for  Machine  Tools. 

By  Robert  Lozieu. 

THIC  writer  has  read  with  a  great  deal  of  interest  on  page  473 
in  the  September  igth  issue  of  Electrical  World  and  Engi- 
neer, tlie  article  written  by  Mr.  C.  H.  Ilines  on  the  electrical 
drive  as  applied  to  machine  tools  with  special  reference  to  railroad 
shops.  Mr.  Hines  truly  indicates  that  the  rapid  developments  in  air 
hardening  steels  have  been  largely  responsible  for  shopmen  investi- 
gating the  methods  that  are  available  for  increasing  the  driving 
speeds  of  the  tools  so  as  to  get  all  the  advantages  out  of  these  rap- 
idly cutting  steels. 

Now,  in  seeking  these  advantages,  the  shopman  desires  to  in- 
crease, first,  the  total  range  of  the  machine  tool  speed,  and,  second, 
the  number  of  changes  that  can  be  made  in  that  larger  range. 

To  apply  these  new  conditions  the  operator  should  study  the  tool 
or  tools  and  see  how  far  these  changed  conditions  can  be  applied, 
and  then  seek  the  system  that  best  accomplishes  these  results,  rather 
than  to  first  select  a  particular  system  and  then  endeavor  to  make 
the  tools  fit  its  possibilities  or  limitations.  Judging  from  Mr.  Hines' 
article  there  is  no  lack  in  the  number  of  systems  available  to  select 
from. 

In  studying  the  methods  of  driving  tools  Mr.  Hines  makes  two 
general  classifications :  First,  the  new  machine  shop  with  a  complete 
outfit  of  new  tools  on  which  the  work  to  be  done  is  of  a  varied 
character;  and,  second,  those  shops  consisting  largely  of  old  tools 
in  which  the  work  to  be  done  is  practically  of  the  same  nature  year 
in  and  year  out. 

He  states  that  in  his  mind  there  is  "no  doubt  of  the  superiority  of 
the  individual  motor  with  varying  speeds,"  for  the  first  classification 
he  makes,  and  I  agree,  in  general  with  him,  on  that  particular  point. 
As  regards  the  second  classification— the  shop  with  the  old  tools — 
he  states  it  becomes  a  question  of  whether  it  would  pay  to  attach 
individual  motors  to  old  machines  (but  too  serviceable  to  be 
scrapped),  most  of  them  unfitted  for  high  speed  steels,  and  the  in- 
ference is  that  he  considers  it  best  to  group  these  old  tools  and 
drive  them  from  a  common  line  shaft  "providing  such  speed  changes 
that  might  be  necessary  by  mechanical  means."  I  would  suggest 
that  he  should  have  considered  these  old  tools  in  which  the  speed  is 
not  to  be  varied  separately  from  the  old  tools  in  which  the  speed  is 
to  be  varied.  If  we  consider  the  old  tools  in  which  the  speed  is  to  be 
varied,  then  we  should  be  careful  to  determine  how  far  we  can 
benefit  by  applying  the  individual  motor  with  its  variable  speeds  to 
these  old  tools  before  we  consign  them  to  group  driving :  for  it 
must  be  remembered  that  such  an  old  tool  requires  just  as  much 
expenditure  for  wages  as  if  it  were  new,  and  it  is  with  a  view  to 
making  the  wage  produce  a  greater  output,  from  the  tool,  that  forms 
the  principal  reason  for  adopting  the  individual  motor  drive  with 
its  wide  and  flexible  speed  range. 

The  reason  for  Mr.  Hines'  preferertte  for  grouping  old  tools  seems 
to  be  found  in  the  latter  part  of  his  statement,  that  "it  becomes  a 
question  of  whether  it  would  pay  to  attach  individual  motors  to  old 
machines  most  of  them  unfitted  for  modern  high-speed  tools."  (The 
italics  are  the  writer's.)  I  gather  from  this  that  he  has  in  mind 
the  fact  that  the  old  tools  are  not  able  to  stand  the  strain  of  dis- 
placing metal  at  the  high  cutting  speeds  that  the  new  air-hardening 
steels  are  capable  of.  Herein  lies  the  meat  of  the  argument,  and  I 
desire  to  particularly  point  out  that  the  increased  output  of  a  tool 
does  not  by  any  means  always  depend  upon  displacing  all  the  metal 
the  cutting  tool  is  able  to  stand,  but  upon  doing  any  partisular  piece 
of  work  at  the  most  economical  speed.  If  we  have  but  five  steps  to 
our  cone  pulleys  with  the  usual  ratio  of  speed,  it  is  not  unconnnon 
to  find  that  we  cannot  get  within  twenty  per  cent,  of  the  speed  we 
desire.  With  a  twelve-step  variable  speed  motor  properly  propor- 
tioned, we  can  get  within  seven  and  one-half  per  cent,  of  the  de- 
sired speed,  and  these  variations  are  not  only  more  readily  obtained 
but  can  be  made  while  the  tool  is  cutting  by  simply  moving  the  con- 
troller handle,  instead  of  shifting  llie  belt.  Thus  the  individual 
variable-speed  motor  has  a  material  advantage  in  that  it  has  many 
more  increments  of  sjiccd,  any  one  of  which  may  be  attained  with 
greater  case  than  witli  the  belt-driven  tool.  This  ai)plics  equally  to  an 
old  tool  as  to  a  new,  and  is  quite  apart  from  the  further  advantage 
that  the  range  which  represents  the  simi  of  these  increments  of  the 
variable-speed  motor  is  greater  than  the  old  cone  variations,  and 
enables  the  tool  to  be  run  at  a  higher  speed  than  before,  which  ap- 
plies only  to  such  tools  as  can  stand  the  racket,  whether  old  or  new. 


I  will  take  Mr.  Hines'  example  of  the  wheel  lathe  to  illustrate  the 
point  I  have  just  endeavored  to  make.  He  states  it  as  follows: 
"Now  it  would  be  folly  to  attach  to  such  a  tool  a  variable-speed  mo- 
tor with  its  high  initial  cost  simply  to  provide  for  an  occasional 
'hard  spot'  or  an  unusual  hard  pair  of  tires,  for  cone  pulleys  would 
take  care  of  such  rare  cases." 

If  this  wheel  lathe  were  equipped  with  an  individual  variable 
speed  motor,  a  tire  could  be  turned  at  the  rate  of  twenty-six  feet  per 
minute  if  it  has  no  "hard  spots."  If  it  had  "hard  spots" — and  they 
are  not  infrequent  in  wheel  tires — at  each  revolution  the  operator, 
by  means  of  a  multiple-voltage  controller,  slows  the  same  down  to 
a  speed  of  four  feet  per  minute  while  passing  over  a  "hard  spot," 
turning  at  least  ninety  per  cent,  of  the  tire  at  twenty-six  feet  per 
minute  and  ten  per  cent,  of  the  tire  at  four  feet  per  minute.  With  a 
belt-driven  lathe,  it  would  be  necessary  to  adjust  the  speed  for  the 
entire  process  to  four  feet  per  minute  (or  for  one  hundred  per 
cent,  of  the  time)  to  accommodate  the  "hard  spot."  Mr.  Hines, 
under  such  conditions,  will  only  get  out  of  the  belt-driven  lathe 
twenty  per  cent,  of  the  work  that  is  got  out  of  a  motor-driven  lathe. 
This  applies  equally  well  to  boring  mills.  The  writer  has  even  seen 
this  thing  carried  out  to  a  very  much  greater  refinement  in  the 
case  of  finishing  the  outside  of  a  spider  in  which  a  motor  is  speeded 
up  at  the  space  between  the  spider  arms  and  slowed  down  just  as 
the  tool  enters  the  face  of  the  spider  arm. 

If  we  are  to  retain  these  old  tools  we  must  use  every  possible 
method  for  increasing  their  output  to  keep  pace  with  the  new,  and 
as  we  cannot  in  some  cases  run  as  high  in  speed,  we  can  facilitate 
the  work  by  quickly  changing  the  various  speeds.  In  order  to  illus- 
trate this  statement  by  what  has  long  ago  been  done  in  machine- 
shop  practice,  I  would  point  to  the  engine  lathe  and  turret  lathe. 
The  turret  lathe  was  introduced  not  because  it  removes  metal  more 
rapidly  than  the  engine  lathe,  but  because  it  can  be  changed  from 
one  operation  to  another  more  quickly. 

Now,  however,  if  the  tools  are  to  be  grouped,  then  it  becomes 
necessary  to  select  the  best  form  of  power  distribution  and  type 
of  motor.  In  making  this  selection  Mr.  Hines  gives  the  preference 
to  the  induction  motor  and  gives  as  his  only  reason  for  doing  so  the 
absence  of  the  commutator ;  but  again  it  is  advisable  to  consider  all 
the  points  involved  in  the  systems  available,  so  that  in  the  one  se- 
lected the  advantages  outweigh  the  disadvantages  to  the  greatest 
extent. 

For  example,  it  may  be  of  some  slight  advantage  to  have  motors 
without  commutators  for  the  constant-speed  work,  but  does  this  off- 
set the  consequent  disadvantage  of  having  two  complete  systems  of 
power  circuits  and  corresponding  kinds  of  motors  in  the  shop — one 
the  alternating  polyphase  current  for  the  induction  motors  which 
have  no  commutators  and  which  cannot  vary  the  speed,  and  the 
other,  the  direct-current  nniltivoltage  .system  for  the  variable  speed 
motors?  Concerning  the  latter  Mr.  Hines  .says,  "It  will  be  neces- 
sary perhaps  to  have  a  small  amount  of  direct  current  for  cf&nes 
and  these  will  be  perhaps  a  few  large  tools  that  it  may  pay  to  equip 
with  individual  variable  speed  motors."  As  it  is.  therefore,  neces- 
sary to  have  the  direct-current  system  in  order  to  have  variable- 
speed  motors,  not  only  for  the  cranes  and  big  tools,  but  also  for 
the  new  tools  for  doing  work  of  a  varied  nature  that  will  be  intro- 
duced from  time  to  time,  why  not  select  the  direct-current  system 
solely?  It  can  successfully  perform  all  the  classes  of  shop  service- 
that  is,  variable  speed  for  tools  and  cranes,  constant  speed  for  tools, 
group  driving  and  electric  lighting.  Why  complicate  this  simple 
plan  by  adding  to  it  the  polyphase  alternating-current  system  for 
accomplishing  a  purpose  that  can  be  well  performed  by  the  direct- 
current  system  which  must  be  installed  if  individual  motors  are  used 
to  drive  tools  and  cranes?  Concerning  this  very  alternating-current 
system,  Mr.  Hines  says  in  his  article,  "In  deciding  upon  the  size  of 
motors  to  be  provided  for  the  different  tools,  care  must  be  taken 
in  the  case  of  the  induction  motor  that  the  question  of  power  factor 
is  considered,  as  if  the  motors  are  much  too  large  for  the  work  they 
are  to  do,  the  station  will  have  a  large  factor  of  wattless  current  to 
deal  with." 

Why  have  these  wattless  currents  and  other  complications  when 
the  manufacturers  of  direct-current  motors  are  guaranieeing  their 
commutators  to  have  sparkless  operation  for  fifty  per  cent,  overload, 
and  the  friction  cannot  be  counted  against  them  because  their  total 
cflficiency  is  as  high  and  generally  higher  than  thai  of  the  induction 
motor? 

In  summing  up  the  very  interesting  proposition  involved  in  Mr. 
Hines'  article,  may  I  venture  to  suggest  as  my  view-  of  the  case  that 
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it  is  best  tirst  l<i  carefully  cotisiiler  all  ui  ihc  coiiUitioni  lu  br  met, 
not  only  as  CDiK'rni.s  the  touts  thcnHclvrs,  but  their  relation  to  each 
other,  the  lll^|l(lsltilln  of  uverhcail  space  with  reference  lo  crane  serv- 
ice, IikIiI  and  lieal,  character  of  buildniK  with  reference  lo  support- 
inti  mechanical  pnvser  tran^inissiun,  or  a  liKhter  construction  permis- 
sible with  indiviilunlly-drivcn  tools  ;  and  then  liaviuK  fmally  deter- 
mined all  those  iptestions  individually  and  collectively,  to  select  that 
one  system  oi  power  traiisniisMun  which  piis>es>es  the  greatest  com 
mon  good. 

We  are  xlad  that  Mr.  Ilines  will  at  some  future  date  Rive  us  a 
detailed  ilescription  of  the  plant  with  tests,  and  are  sure  that  the 
ideas  he  sets  furlh  are  of  value  nut  only  as  being  an  expression  of 
his  opimou  hut  .is  upeiiiiig  the  way  lo  a  full  iIim  ussinii  nf  lliis  most 
interesting  and  coiiiprehensi\e  study. 


Electrically  Operated  Mine  Puinping  HnKinc  in  the 
Gneiscnau   Mines,  Cjennany. 

Last  year  the  managcmcul  of  the  (incisi-nau  mine,  near  Dortnuuid, 
Germany,  decided  to  replace  their  small  lighting  jilant  by  a  l.irge 
electric  central  power  station,  which  was  to  furnish  current  for 
lights  and  a  largo  nmnber  of  motors  situated  in  the  various  shops. 
At  the  same  time  a  new  mine  engine  was  lo  be  installed  which  was 
to  be  operated  by  a  (>(\S-hp  electric  motor.  .As  this  motor  consumed 
about  one-third  of  the  total  output  of  the  station,  the  three-phase 
current  was  selected,  at  a  pressure  of  2,500  volts  and  25  periods 
per  second.  In  this  manner  the  advantages  of  the  asynchron- 
ous induction  motors,  versus  direct-current  motors,  were  util- 
iied.  For  light  and  power  purposes  during  the  daytime  the  voltage 
i«  transformed  to  500  volts,  while  the  pump  motor  is  operated  at 
2.500  volts.  The  installation  includes  the  following  apparatus:  Two 
direct-connected  dynamos,  furnishing  three-phase  current,  each  of 
625-kw  capacity ;  two  transformer  sets  for  excitation  and  lighting, 
furnishing  direct  current,  one  of  38  and  the  other  of  50-k\v  capacity; 
one  direct-current,  direct-connected  generator  of  ,^8-kw  capacity, 
for  the  starting  excitation  of  the  primary  generator;  one  asyn- 
chronous pump  motor  of  6(15  hp  for  operation  of  the  subterranean 
mine  engine.  The  entire  plant  was  installed  by  the  Helios  Elektrizi- 
t,;ts-Aktien  Gcsellschaft,  of  Cologne. 

The  engines  were  built  by  the  Sachsische  Machinenfabrik  of 
Chemnitz.     They   are  of  the   horizontal   compound    type,    having   a 


FIG.    I. — ONE  OF   THE    DVN.VMOS. 

rating  of  680  hp  at  83  r.p.m.  The  dynamos  are  of  the  internal 
pole  type;  that  is,  the  poles  are  attached  to  the  fly-wheel  which 
forms  the  rotor,  as  shown  in  Fig.  i.  The  data  are  as  follows: 
Diameter  of  magnet  frame,  4,760  mm. ;  axial  width,  330  mm. :  num- 
ber of  poles,  36;  e.m.f.,  2,500  volts;  number  of  slots,  423;  bars  per 
slot,  3.  The  cast-iron  frame  is  light  but  solid,  and  so  constructed 
that  even  while  the  machine  is  in  operation  all  parts  can  be  inspected 
and  repairs  be  made  with  ease.  The  two  generators  are  excited  by 
two  transformer  sets,  each  consisting  of  a  three-phase  motor  coupled 
to  a  direct-current  egenerator.  For  the  excitation  of  the  generators 
after  the  plant  has  been  shut  down,  a  38-kw,  direct-current  dynamo. 


driven  by  u  uleain  engine  by  means  of  a  belt,  is  used.     Thin  method 
obviates  the  necessity  of  a  storage  battery. 

The  subterranean  mine  engine  was  built  by  )-!lirhardl  &  Seliincr, 
of  Schlrifimdile,  near  Saarbrucken.  It  consists  of  iwo  doublc- 
actiny  plunger  pumps  with  common  crank  shaft,  the  cranks  being 
set  ot  (jo"  apart,  and  is  driven  by  a  direct-connecK-d,  three-phase 
motor.  The  two  pmnps  have  Iwo  ;iir  suction  cylinders,  four  air 
pressure  cylinders  .md  a  common  air  pressure  cylimU-r  for  the  dis- 
charge. The  plunger  is  2i()  mm.  in  diameter  and  the  stroke  fxj(»  mm. 
The  pump  is  located  .180  metres  below  the  surface  .ind  Ihe  suction 


FIG.  2. — CONSTRUCTING  MOTOR  IN   PUMP  CHAMBER. 

height  is  from  3  to  4.5  metres.  The  duty  of  the  pump  at  a  speed  of 
61  r.p.m.  is  5.3  cu.  metres. 

The  data  of  the  three-phase  asynchronous  motor  direct-connected 
to  the  pump  are  as  follows:  External  rotor  diameter,  3,600  mm.; 
axial  width,  610  mm. ;  r.p.m.,  61 ;  number  of  slots  on  rotor,  576;  bars 
per  slot,  2;  number  of  slots  on  stator,  432;  wires  per  slot,  16.  The 
motor  may  be  started  by  the  dynamo  direct  or  from  the  bus-bars. 

Many  difficulties  were  encountered  in  the  installation  on  account 
of  the  small  cross-section  of  the  shaft,  namely,  1,800  x  800  mm.  It 
was  necessary  to  build  the  stator  in  four  parts,  bolt  the  feet  on  sep- 
arately and  wind  the  stator  in  the  mine.  The  two-part  rotor  also 
had  to  be  wound  after  it  had  arrived  at  the  mine.  Special  care  had 
to  be  taken  in  transporting  the  material  through  the  wet  shaft,  as 
well  as  the  winding  in  the  damp  pump  chamber,  shown  in  Fig.  2. 

The  armature  body  and  pressure  plates,  which  also  support  the 
winding  are  provided  with  numerous  holes,  so  that  the  air  can  cir- 
culate freely  and  the  sheets  and  winding  be  kept  cool.  The  stator 
consists  of  a  four-part  cast-iron  frame,  to  which  the  plates  are 
fastened  by  means  of  bolts.  On  the  other  end  of  the  armature  are 
the  collector  rings  of  phosphor-bronze  with  a  short-circuiting  device 
constructed  as  follows  :  On  the  outside  of  the  collector  rings  is  a 
flat  plate  with  contacts  which  are  alternately  connected  to  the  col- 
lector rings.  By  means  of  a  lever  a  ring  can  be  brought  in  touch 
wMth  these  contacts,  thus  short-circuiting  the  collector  rings.  A 
second  lever  lifts  all  the  brushes.  These  levers  are  interlocking. 
The  two  movements  can  only  be  executed  in  succession  and  in  the 
right  order. 

The  pump  motor  may  be  started  in  either  of  two  ways :  Firstly,  the 
short-circuited  motor  may  be  connected  to  one  of  the  two  dynamos, 
which  is  at  rest.  As  soon  as  the  dynamo  begins  to  turn,  the  motor 
.also  turns  and  reaches  its  full  speed  simultaneously  with  the 
dynamo.  This  is  the  simpler  and  more  convenient  method.  It  re- 
(luires  no  collector  rings  on  the  motor,  but  it  is  necessary  when 
starting  the  same  to  first  stop  a  dynamo.  On  this  account  there 
m.ust  be  two  separate  three-phase  circuits  provided  at  the  switch- 
board ;  one  for  the  ordinary  light  and  power  service,  and  the  other 
for  starting  the  pump  motor.  As  it  was  found  desirable,  however, 
to  be  able  also  to  start  the  motor  directly  from  the  circuit,  an  oil- 
cooled  starting  box  was  installed,  by  means  of  which  resistance 
was  inserted  into  the  rotor  circuit  at  starting. 
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This  starting  box  lias  stationary  biusiics  thrnugii  which  the  current 
is  led,  while  the  contacts  from  wiiicii  the  current  is  supplied  may  be 
moved  by  means  of  a  vertical  j.haft.  These  contacts  are  built  up 
like  a  collector  with  air  insulation.  Nickeline  strips  arc  used  as 
resistance,  and  are  imbedded  in  oil.  As  the  brushes  are  stationary 
and  the  resistance  moves  in  oil,  a  good  circulation  of  the  oil  is 
effected.  To  further  cool  the  oil,  a  coil  of  pipe  is  contained  in  the 
box,  through  which  mine  water  circulates.  As  the  motor  is  always 
started  without  a  load,  the  starting  box  did  not  retiuirc  to  be  very 
large.  Furthermore,  the  starter  is  not  used  frequently,  for  the 
motor,  if  once  started,  freciuently  operates  for  one  or  two  days  or 
longer  without  being  stopped. 


Electrical  Supply  in  Fitchburg,  Mass. 


Since  the  article  published  under  the  above  heading  in  Electrical 
World  and  Engi.xkkk  of  October  3,  1903,  was  prepared,  the  details 
of  the  new  plant  at  Fitchburg  have  been  pushed  to  completion,  save 
that  the  old  boilers  are  still  in  use. 

Outside  of  the  station  the  circuits  have  been  arranged  so  that  the 
series  enclosed  arc  street  lamps  may  be  operated  from  the  tub  trans- 
formers. The  old  soo-volt,  direct-current  power  circuit  has  been 
discontinued  over  much  of  its  length,  and  a  new  S50-volt,  three-phase 
circuit  for  induction  motors  has  been  erected.  This  power  circuit 
is  fed  by  transformers  at  the  station  and  one  other  point,  and  as  these 
transformers  take  current  at  2,300  volts  the  plan  results  in  a  saving 
of  copper. 

The  new  chimney  mentioned  in  the  preceding  article  has  a  height 
of  138  ft.  As  the  new  station  is  located  on  the  bank  of  the  Nashua 
River,  the  water  of  this  stream  is  used  for  condensing  purposes.  This 
water  is  not  sufficiently  pure  for  use  in  the  boilers,  however,  owing 
to  elements  introduced  by  factories  further  up  the  stream,  and  feed 
water  for  the  boilers  is,  therefore,  drawn  from  the  public  supply 
pipes.  Sheets  of  ground  and  pressed  cork  each  9  x  36  in.  in  area  and 
Yi  in.  thick  are  cemented  to  the  concrete  filling  over  the  steel  beams 
to  form  the  cork  floor  of  the  generator  and  engine  room.  On  the 
traveling  crane  that  sweeps  over  the  entire  generator  room  are  two 
hoists,  one  being  of  20  tons  and  the  other  of  5  tons  capacity.  Both 
of  these  hoists  are  hand-operated.  The  Reading  Crane  &  Hoist 
Gsmpany  are  the  builders  of  this  crane.  In  the  wire  tower  named 
above  racks  for  the  lightning  arresters  are  located  and  the  sso-volt, 
the  2,300-volt,  and  the  4,000-volt  lines  pass  from  the  switchboard 
down  to  the  basement  ceiling,  then  along  to  and  up  over  these  racks 
to  porcelain  tubes  bedded  in  one  brick  wall  of  the  tower.  These  tubes 
have  a  downward  slant  toward  the  outside  of  the  wall,  and  the  wires 
after  passing  through  them  are  secured  to  nearby  insulators.  In  this 
way  between  40  and  50  wires  leave  the  wire  tower  for  a  nearby  pole. 
Onto  each  of  these  wires  a  lightning  arrester  is  connected,  and  the 
other  side  of  each  arrester  is  joined  to  the  grounded  copper  bar  that 
is  located  along  the  under  side  of  its  rack.  To  each  wire  of  the 
three-phase,  550-volt  power  circuit  a  lightning  arrester  with  one 
carbon  resistance  rod  and  one  air-gap  between  brass  cylinders  is 
attached.  To  each  wire  of  a  2,300-vclt  circuit  for  commercial  arc 
and  incandescent  lighting  an  arrester  is  connected  that  has  one  carbon 
resistance  rod,  and  two  air-gaps  between  brass  cylinders.  On  the 
4,000-volt  lines  for  series  arc  lighting  an  arrester  with  two  carbon 
rods  and  four  air-gaps  between  the  brass  cylinders  is  connected  to 
each  wire.  Besides  the  foregoing  lines  and  lightning  arresters  there 
are  two  pressure  wires  for  each  2,300-volt  circuit,  and  to  each  of 
these  pressure  wires  an  arrester  with  one  carbon  resistance  rod  and 
one  air-gap  between  brass  cylinders  is  connected. 

The  switchboard  is  equipped  with  one  set  of  2,300-volt.  three-phase 
bus-bars  to  which  the  generators  feed  and  from  which  all  of  the 
lighting  and  power  service  in  the  system  is  derived.  Energy  for  the 
scries  arc  lighting  is  supplied  from  these  2,300-volt  bars  through  the 
4,000-volt  tub  transformers.  For  the  5SO-volt,  three-phase  power 
circuit  that  carries  the  load  of  induction  motors  two  transformers 
are  in  use,  each  rated  at  ~S  kw,  and  reducing  the  pressure  from  2.300 
to  550  volts,  three-phase,  60  cycles.  One  of  these  transformers  is 
located  in  the  basement  of  the  generating  station,  and  the  other  like 
transformer  is  about  one  mile  from  the  station.  With  the  sso-volt, 
three-phase  motor  circuit  is  connected  an  induction  motor  at  the 
power  station  that  drives  by  belt  a  4S-kw,  soo-volt  direct-current  gen- 
erator for  the  few  remaining  motors  of  that  type.  Each  main  gen- 
erator is  connected  to  the  three-phase  bus-bars  through  an  oil  switch, 
and  this  is  also  true  for  the  circuit  that  supplies  the  eight  tub  trans- 


formers, the  circuit  of  the  power  transformers,  and  the  three  circuits 
I(jr  general  commercial  lighting.  All  of  these  oil  switches  are  operated 
by  magnets  and  for  each  oil  switch  a  small  knife  switch  is  carried  on 
the  face  of  the  switchboard.  By  closing  one  of  these  small  knife 
switches  the  magnet  winding  of  its  oil  switch  is  charged  with  direct 
current  from  one  of  the  i2S-voIt  exciters,  and  the  resulting  pull  opens 
or  closes  the  contacts.  All  of  these  oil  switches  were  supplied  by 
S.  B.  Conduit,  Jr.,  &  Co.,  of  Boston.  All  of  the  generators,  trans- 
formers and  motors  above  named  were  built  by  the  General  Electric 
Company,  as  were  also  the  volt,  ampere  and  the  indicating  and  re- 
cording wattmeters  found  on  the  switchboard. 

General  commercial  arc  and  incandescent  lighting  in  Fitchburg  is 
provided  for  by  three  three-phase,  2,300-volt,  60-cycle  circuits.  Each 
of  these  circuits  is  fed  by  two  sets  of  three-phase  feeders  having  six 
wires  in  all,  and  from  each  of  these  three  circuits  a  pair  of  pressure 
wires  is  run  back  to  the  power  station.  Just  at  present  the  only  means 
of  pressure  regulation  employed  at  the  generating  station  is  to  vary 
the  voltage  on  the  main  bus-bars  by  changes  in  the  exciting  current 
of  the  generator  magnets.  Three  automatic  regulators  for  the  three 
commercial  lighting  circuits  are  an  order,  however,  and  their  use 
will  make  it  possible  to  supply  different  voltages  to  the  station  ends 
of  the  feeders  for  these  three  circuits. 

The  present  number  of  enclosed  arc  street  lamps  connected  to  the 
tub  transformers  of  the  Fitchburg  system  is  306.  The  number  of 
commercial  enclosed  arcs  operated  from  the  constant  pressure  lines 
is  about  86.  For  incandescent  lamps  of  all  sizes  the  total  connected 
load  numbers  12,000  nearly. 

For  the  48  motors  connected  to  the  electrical  supply  system  the  total 
rated  horse-power  amounts  to  302.  The  greater  number  and  capacity 
of  these  motors  is  on  the  SSO-volt,  three-phase,  60-cycle  power  lines. 
With  the  highly  efficient  generating  equipment  now  installed  at  the 
Fitchburg  station  a  large  and  rapid  increase  of  its  motor  load  is  10 
be  expected,  as  the  demand  for  power  there  is  large. 


Electricity  in  the   American  Navy. 


The  annual  report  of  Rear  Admiral  Bowles,  chief  of  the  Bureau 
of  Construction  and  Repair,  has  been  presented  to  the  Secretary  of 
the  Navy.  Among  other  matters  in  the  way  of  standardization,  it 
is  stated  that  the  Bureau  has  issued  general  specifications  for  elec- 
trical appliances  on  navy  ships  and  for  electrical  conductors  in 
navy  yards.  During  the  last  few  years  the  ventilation  of  naval 
vessels  has  been  obtained  largely  by  electric  fans.  These  have  many 
advantages  in  practical  operation  over  steam-driven  fans.  There 
was  great  lack  of  information,  however,  as  to  the  real  efficiency  and 
delivery  of  the  fans  hitherto  installed.  Using  apparatus  especially 
designed  for  this  purpose,  the  Bureau  has  caused  comprehensive 
experiments  to  be  made  at  the  Washington  Navy  Yard  during  the 
last  year  upon  the  efficiency  of  fans  of  various  commercial  makes, 
and  has  supplemented  these  by  special  experiments  upon  ventilation 
systems  installed  upon  the  Missouri. 

On  all  of  the  recent  men-of-war  of  importance  a  number  of 
water-tight  doors  and  hatches,  some  or  all  of  which  are  left  open 
under  ordinary  conditions,  but  must,  for  the  safety  of  the  ship,  be 
closed  promptly  in  case  of  accident,  have  been  fitted  with  mechanical 
appliances  for  controlling  them  and  closing  them  from  a  distance 
as  well  as  on  the  spot.  Pneumatic  appliances  have  been  fitted  upon 
nearly  all  doors  in  the  service,  but  the  bureau  has  been  anxious  for 
some  time  to  extend  the  use  of  electricity  to  these  fittings,  provided 
reliable  electrical  apparatus  could  be  developed.  With  this  end  in 
view,  -it  had  tests  made  during  the  year  at  the  Washington  Navy 
Yard  of  several  types  of  electrically-operated  water-tight  doors  with 
distant  control,  the  doors  and  operating  devices  being  tested  for 
endurance  as  well  as  water-tightness.  Types  of  electrically-operated 
horizontal  sliding  doors  and  hatches  have  not  yet  been  approved, 
but  experiments  are  still  in  progress,  and  it  is  expected  that  satis- 
factory fittings  will  be  determined  upon  in  the  near  future. 

The  Bureau  has  investigated  existing  types  of  electrical  steering 
gear  with  a  view  to  its  use  upon  naval  vessels,  and  has  designed  and 
purchased  the  material  necessary  for  the  installation  of  electrical 
steering  apparatus  on  the  monitor  Nevada.  The  results  of  the  trials 
of  ihis  steering  gear  when  completed  will,  it  is  hoped,  furnish  ground 
for  its  further  extension  in  the  service.  The  importance  of  the  abso- 
lute reliability  of  the  steering  gear  of  vessels  renders  it  necessary, 
in  the  opinion  of  the  Bureau,  to  proceed  in  this  matter  with  extreme 
caution. 
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I'uciorv    !  urh()-(  iciicrator  :iikI   Ikciiic   I'uwer 
DisirihutiiiK  Plant. 


UiH-  >il  till'  lii>t  hiiKc  niaiitil'iicliiriiiK  ci>iici-iiis  in  ilic  i-oiiniry  In 
iccoKnizc  till-  uri'i'l  adxaiiliiK^""  "f  clcclric  powi-r  (listrilnition  in 
factories  was  the  H,  V.  (iioodrich  Company,  rnhhcr  inannfaciurerR, 
of  Akron,  Ohio.  Thrir  plant  consists  of  a  lar^f  innnl)i'r  of  liiiililings, 
and  when  it  was  t>prrato(l  hy  strani  power  it  was  ni-i'i-SNary  to  havo 
.1  nuinhcr  of  steam  i-n|{iiu's  locaii-il  at  ililTcrciit  points,  owinjj  to 
the  limitations  of  the  stoam  drive.  When  it  was  decided  to  adopt 
electric  power,  a  central  ReneratinR  station  was  erected  near  the 
center  of  the  electrical  load,  direcl-connected  neneralinv;  units  were 
installed  and  the  electric  motor  drive  siilisiimtcd  for  the  former 
steam  and  belting  system.  Two  joo-kw  generators  and  one  of  150 
kw  were  installed  in  the  central  station  and  space  reserved  for  an- 
other 500-kw  generator.  The  plant,  however,  soon  proved  inade- 
(piatc.  owing  to  imforeseen  factory  extensions,  and  in  order  In 
install  a  sntlicient  additional  capacity  of  direct-connected  units  of 
the  same  type  as  those  in  nsc,  an  addition  to  the  power  house  would 
have  been  required.  It  was  found,  however,  that  in  the  space  re- 
served two  lurbo-gencrators  could  easily  be  installed,  one  of  730  kw 
and  another  one  of  400  kw.  Should  further  increase  of  power  be 
necessary   the    ijo-kw    engine-driven    machine   may    be   replaced    by 


ilie  receiver  and  piping  1  he  condenser  pit  is  spanned  by  two  u-in. 
i  beamii,  one  under  each  side  of  the  bedplate,  winch  is  contiiuiniis, 
ami  provided  with  longitudinal  and  transverse  ribs  giving  great 
strength  and  rigiility.  .Approximately  12  per  cent,  of  the  area  of  the 
bedpl.'ilc  constitutes  the  area  of  support  of  the  piers,  the  remainder 
that  of  the  steel  beams,  which,  in  iireveni  fle.xure,  are  rcinforted 
by  stmts  at  the  center. 

Moth  tiM'bines  operate  comleiisnig  ni  loiilni  nnly  with  the  re- 
mainder of  the  plant,  :ind  are  coimectecl  to  a  single  condenser  located 
numediately  beneath,  in  a  concretc-line<l  pit  in  the  basement.  Two 
vertical  outlets  conunimicatc  directly  with  the  exhaust  outlets  of  the 
turbines  through  gale  valves  and  corrugated  copper  expansion 
joints,  the  latter  being  re(|uired  to  prevent  distortion  >i{  the  turbine 
shell  by  longitudin.il  expansion  and  contraction  of  the  vertical 
exhaust  piping.  The  directness  of  the  cxhau.st  line  avoids  the  serious 
losses  of  \acmnn  incident  to  long  lines  of  exhaust  piping  with  many 
turns.  It  is  in  :ill  respects  ecpiivalent  to  locating  the  condenser  at 
the  turbine  outlet,  as  in  the  practice  lately  introduced  in  the  case 
of  large  vertical  engine  type  units. 

A  feature  of  the  condensing  system  is  an  arrangement  for  cooling 
and  abstracting  saturated  air.  For  this  i)urpose  a  tubular  vapor 
cooler  is  located  in  the  lower  part  of  the  cf)ndenser  head  directly  in 
ibe  path  of  cold  circulating  water  entering  the  condenser.  A  rotative 
.lir  pump  located  beside  the  turbine  foundation  is  piped  through  thi' 


Fig.  I. — ViKw  of  Turbo-Gener.ator  fro.m  Generator  End. 


two  400-kw-  turbo-units.  It  will  thus  be  seen  that  a  power  house 
originally  laid  out  for  an  ultimate  capacity  of  three  500-k\v  and  one 
150-kw  machines  may,  with  turbine  machinery,  be  arranged  to  accoiu- 
modate  2,950  kw,  or  an  increase  of  80  per  cent.,  and  still  retain  the 
two  original  500-kw  engine  units. 

As  stated  above,  the  steam  turbine  addition  to  the  plant  consists 
of  two  units  of  400-kw  and  ~50-kw  capacity,  respectively.  Both  are 
of  the  Westinghouse  parallel  flow  type,  the  smaller  turbine  being  a 
single-cylinder  and  the  larger  a  double-cylinder  machine.  Both 
turbines  are  direct-connected  through  scmi-fle.\ible  mechanical  cou])- 
lings  to  two-phase,  220-volt,  6o-cycle  dynamos,  arranged  at  the 
switchboard  to  operate  in  parallel  with  the  three  engine  type  gen- 
erators. The  smaller  machine  operates  at  3,600  r.p.m.  and  the  larger 
at  1,800  r.p.m.  An  overload  capacity  of  50  per  cent,  is  provided  by 
by-pass  valves  at  the  side  of  the  turbine.  These  also  enable  the 
machines  to  carry  full  load  continuously  should  the  condensing 
system  break  down. 

It  is  interesting  to  note  that  in  the  case  of  the  400-kw  unit,  no 
foundation  was  constructed,  the  turbine  being  supported  partly 
upon  a  brick  wall  which  had  been  part  of  the  former  building  foun- 
dation, and  partly  upon  I-beams  spanning  the  condenser  pit.  This 
unit  rests  directly  upon  the  power  house  floor.  The  "SO-kw  unit 
rests  at  the  four  corners  upon  four  brick  and  concrete  piers,  12  ft. 
in  height,  tapered  from  a  width  of  2}^  ft.  at  the  top  to  4  ft.  at  the 
bottom.     An  8-ft.  passageway  between  the  piers  provides  access  to 


vapor  cooler  to  the  condenser  shell,  thus  serving  to  remove  the 
vapor  collecting  in  the  top  of  the  shell.  In  passing  through  the 
cooler  the  moisture  condenses  and  the  dry  air  is  drawn  off  by  the  air 
pump.  With  this  separation  of  the  functions  of  dry  and  wet  pump, 
each  may  be  better  adapted  to  their  respective  duties,  resulting  in 
more  effective  performance  and  higher  vacuum. 

The  aggregate  electrical  plant  now  installed  comprises  2,300  kw 
in  generating  machinery  and  about  4,000  hp  in  motors,  divided  in 
the  approximate  ratio  of  3  to  7  between  direct-current,  variable-speed, 
and  alternating-current,  constant-speed  induction  motors,  respec- 
tively. The  entire  generating  plant  is  220-volt,  two-phase,  60-cycle, 
furnishing  current  to  one  switchboard,  from  which  part  is  delivered 
directly  to  an  alternating-current  distribution  system  and  part  con- 
verted into  320-volt,  direct-current  by  two  200-kw  rotary  converters, 
these  in  turn  supplying  a  direct-current,  three-wire  distribution 
system. 

An  important  feature  of  the  electrical  plant  is  the  application  of 
the  three-wire  balancing  coil  system  to  direct-current,  variable-speed 
work.  The  advantages  of  the  three-wire  distribution  were  in  the 
present  instance  of  prime  importance,  both  on  account  of  the  reduc- 
tion of  distribution  losses  and  particularly  the  range  of  voltage  nec- 
essary for  variable-speed  motor  work.  The  balancing  coil  system 
permits  the  use  of  one  generator  or  rotary  converter  instead  of  two 
as  would  be  required  in  the  ordinary  three-wire  system.  It  was  thus 
possible  to  install  larger  machines  with  the  attendant  advantages  of 
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le<is  sensitiveness  10,  and  greater  capacity  for,  sudden  loads.  .\ 
diagram  of  tiie  system  is  shown  in  Fig.  4,  giving  the  switchboard 
and  rotary  connections.  It  will  be  observed  that  no  special  apparatus 
is  required  for  the  three-wire  system  outside  of  the  two  balance 
coils,  which  are  simply  single-coil  transformers  mounted  in  standard 
transformer  cases  in  any  convenient  location.     In  this  case  they  are 


With  ihc  exception  of  two  large  engine  drives  located  in  build- 
ings close  to  the  power  house,  the  motor  drive  is  used  for  every  class 
of  work  from  the  heaviest  rolls  and  calenders  down  to  machines 
requiring  a  fraction  of  a  horse-power.  The  complete  list  of  con- 
nected motors  comprises  about  112  hp  induction  motor  machines, 
five  of  which  are  of  300  hp  each;   13  direct-current,  variable-speed 


Fig.  2. — View  of  Turbo-Generator  from  Turbine  End. 


suspended    from   the    basement   ceiling.      The    rotaries   are   standard 
machines  in  every  particular. 

Throughout  both  alternating  and  direct-current  distribution  sys- 
tems secondary  buses  have  been  installed  in  buildings  where  con- 
siderable power  is  required.     The  buildings  are  usually  divided  into 


machines,  five  of  100  hp  each,  and  several  motors  arranged  with 
automatic  control  for  operating  freight  elevators.  A  large  number 
of  the  motors  are  used  for  driving  special  machinery,  but  in  the 
majority  of  cases  the  drives  are  of  the  simplest  character.  For 
group  driving,  the  motors   are  generally  bolted   to  the  ceiling  and 


Fig.  3. — Exciter  Units. 


five  independent  sections,  each  served  by  a  secondary  bus.  These 
are  fed  by  heavy  cables  carried  from  the  power  house  bus  through 
a  system  of  tunnels  used  in  common  with  the  factory  distribution 
systen.s  for  water,  air,  steam,  signals,  etc.  In  cases  of  especially 
concentrated  loads  such  as  occasioned  by  the  200  and  300-hp  motors, 
special  feeders  are  run  from  the  power  house  in  order  to  secure 
better  voltage  regulation  upon  the  remainder  of  the  motor  and  ihc 
lighting  systems. 


belted  directly  or  through  countershaft,  if  necessary,  to  sectional 
line  shafts.  This  applies  to  machinery  adapted  to  belt  driving  from 
above.  A  similar  arrangement  is  employed  in  the  machine  and 
v.'ood-working  shops  for  driving  shop  tools. 

There  is,  however,  a  considerable  amount  of  special  machinery 
which  it  is  necessary  to  drive  from  beneath  in  order  to  preserve 
clear  head  room  above  the  operating  tables.  In  these  cases  the 
motors   are  either   mounted   on   the  floor  beneath  the  tables  or  at- 
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taclu'tl  lo  the  cciliiiK  bcliiw,  ami  some  (oriii  of  ^r;lll^nli^Ml>n  m-nr 
eiiiplitycil.  In  cases  where  plenty  of  room  is  available,  rubber  bell- 
ing is  useil,  but  in  restrietcd  locutions,  such  as  floor  drives.  Mor>c 
or  Kenokls  silent  chain  near  is  cnipluyeil,  llu•^e  beiiiK  parlially 
or  entirely  eiK-li>>e(l  in  sheet-iron  cases,  acconlinR  to  their  liability 
to  become  cloKt;ed  with  dust  or  Kril.  The  ceiling  drives  with  chain 
gear  above  mentioned  are  perhaps  the  most  unusual.  The  chain  is 
kept  lubricated  by  oil  and  graphite  and  protected  by  sheet-iron 
cases.  Rotation  is  imparted  to  the  vertical  shaft  through  steel  and 
rawhide  bevel  gearing,  a  similar  arrangement  being  employed  iipini 
the  lloor  above  for  driving  a  horiitontal  line  shaft. 

In  a  few  instances  variable  speed  with  inverse  toripie  is  obtained 
by  means  of  an  ailjustable  pulley.  Thus  an  expressing  machine  i> 
served  by  a  lo-hp  induction  motor  running  at  840  r.p.m.  and  mounted 
upon  the  lloor  level.  It  is  geared  through  a  Renolds  silent  chain 
to  a  Reeves  variable-speed  pulley.  The  chain  gear  effects  a  speed 
reduction  of  1-4  and  a  speed  ratio  of  12:40  is  secured  by  the  Reeves 
pulley,  with  a  maximum  tor(|ue  at  the  conmicncement  of  the  ex- 
pressing process. 

l^irgc  induction  motors  of  150  to  ,uk)  hi)  are  geared  with  a  ratio 
of    1:5    directly    to   massive   crude    rubber    rolls,   one    motor   being 


Le.-\d.-^  to  A.C  Supply 


toothed  Kiarnig  The  motors  arc  of  lui  bp  capai.ity  and  each  is 
provided  with  a  standard  controller  located  in  front  of  a  motor  panel 
containing  switches,  circuit-breaker  and  instruments.  The  controll 
ing  outfit  is  located  close  to  the  rolls  operated,  so  that  absolute  and 
Constant  control  of  the  process  is  possible.  The  controller  has  nine 
I)oint8  giving  18  different  speeds,  with  the  two  voltages  available 
upon   the   three-wire   system,    namely,    160-320.      Resistance  in    both 


Direct  Current  Bus-Bars 
FIG.    4. — B.\LANCING    COILS    FOR    DIRECT-CURRENT    DISTRIBUTION. 

usually  located  between  two  rolls  which  it  drives.  A  standard  start- 
ing box  is  used  with  the  smaller  motors.  To  prevent  sudden  over- 
loading of  the  power  station  due  to  the  simultaneous  starting  of  a 
number  of  the  larger  motors,  a  simple  signal  system  has  been  put 
into  use  with  the  object  of  reducing  the  amount  of  reserve  machinery 
otherwise  necessary.  The  system  consists  of  whistle  alarms  located 
near  the  300-hp  motors  supplied  from  a  compressed  air  system  and 
operated  by  a  magnet  controlled  by  a  push  button  upon  the  switch- 
board. A  similar  device  controlled  by  the  motor  attendant  is  used 
to  warn  the  power  house  "of  an  increase  of  motor  load.  By  this 
system  the  switchboard  attendant  is  able  to  notify  the  motor  at- 
tendant when  the  load  upon  the  power  house  is  so  hea%-y  as  to 
necessitate  the  placing  in  operation  of  an  additional  generator  to 
carry  the  increase. 

The  large  direct-current  motor  drives  are  of  interest  by  reason  of 
the  variable-speed  feature.  The  motors  are  installed  in  a  concrete 
pit  and  geared  to  the  rolls  through  a  heavy  Morse  "silent  chain" 
reduction  gear.    Further  speed  reduction  is  accomplished  by  massive 
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FIG.    5. — CURVE    SHOWING    PERFORMANCE    OF    TURBO-CENERATOR. 

armature  and  slnmt  uiiiding  are  employed  to  cfTect  the  proper 
gradation  of  speeds  which  range  from  100  to  500  r.p.m^ 

Current  for  lighting  the  entire  works  is  obtained  from  a  two- 
phase  distribution  system  supplied  directly  from  the  power  station 
bus  in  order  to  render  the  illumination  independent  of  the  local 
fluctuations  due  to  motor  load.  In  all  cases  110- volt  lamps  arc  used 
upon  each  220-volt  lead,  a  neutral  being  introduced  to  equalize  the 
unbalanced  current.  This  neutral  is  connected  to  the  central  point 
of  an  auto-transformer  or  balancing  coil,  which  serves  to  preserve, 
within  reasonable  limits,  equal  voltage  upon  the  two  sides.  During 
Sundays  and  holidays,  when  the  main  plant  is  shut  down  a  small 
125-volt,  direct-current  generator  is  connected  to  the  lighting  mains. 

The  accompanying  table  and  the  curves  of  Fig.  5  give  the  result 
of  a  shop  test  of  the  750-kw  Goodrich  turbo-generator,  made  Feb- 
ruary 28.  1903.    The  readings  were  taken  at  intervals  of  five  minutes. 


FIG.  6. — BALANCING  COILS  FOR  ALTERNATING-CURRENT  DISTRIBUTION. 

and  an  allowance  made  of  352  pounds  of  water  per  hour  for  con- 
denser leakage. 

Test  No.  1234 

Steam  pressure    140.20  140.30  145.00  i4S-oo 

Quality    steam     .977  -98  -984  -982 

Vacuum    (actual)     27.06  27.03  27.00  27.18 

Vacuum    (30"   bar.)    28.36  28.33  28.30  28.48 

Load,     K.W 961.00  756.00  481.00  250.00 

Load,  E.  H.  F. 1288.00  1015.00  64500  335-50 

Water  per  hour    19899.00  16265.00  1 1551.60  7304.00 

Water  per  E.  H.  P. -hour  1543  "^oi  "7-90  21.75 

Duration  of  test,  hours  .2  1  '  '• 

A  most  striking  feature  of  the  plant  as  a  whole  is  the  harmonious 
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operalioii  of  two  radically  different  types  of  prime-movers  in  parallel, 
and  the  ease  and  accuracy  vviili  which  a  definite  subdivision  of  load 
may  be  predetermined.  The  turbine  machinery,  being  last  installed, 
was  necessarily  obliged  to  conform  in  all  respects  to  the  conditions 
already  obtaining  in  the  engine  plant.  It  is,  therefore,  the  more  note- 
worthy that  satisfactory  operation  in  parallel  has  been  secured.  The 
turbine  governors  were  designed  for  a  definite  sensitiveness.  This 
proved  to  be  somewhat  greater  than  that  of  the  engine  governors, 
with  the  result  that  the  burden  of  a  sudden  load  would  fall  upon 
the  turbines  and  cause  an  instantaneous  checking  in  speed.  This 
action  induced  a  more  or  less  severe  surging  efifect  between  the  two 
parts  of  the  plant.  This  effect  was  easily  remedied  by  cutting  out 
of  service  a  number  of  coils  of  the  governor  spring  by  means  of  a 
special  nut  mounted  upon  the  governor  sleeve.  The  adjustment  of 
this  nut  determines  the  sensitiveness  of  the  governor  to  sudden  loads, 
and  has  been  adjusted  upon  the  two  turbines,  so  that  the  turbine 
plant  assumes  somewhat  more  than  its  share  of  load  during  fluctua- 
tions, which  is  permissible  on  account  of  the  high  inertia  of  and  the 
absolute  uniformity  of  speed  of  the  rotating  parts.  The  efifect  is 
further  distributed  between  the  two  turbines  in  inverse  ratio  to 
their  respective  capacities. 

The  adjusment  for  steady  loads  is,  however,  quite  distinct  from 
that  for  fluctuating  loads.  The  former  is  a  question  of  spring  ten- 
sion and  the  latter  of  spring  stiffness.  The  tension  adjustment  may 
be  made  while  the  machine  is  running,  as  the  entire  spring  mount 
is  attached  to  a  sleeve  surrounding  the  governor  spindle  and  working 
between  ball  bearings.  This  tension  adjustment  enables  any  divi- 
sions of  load  to  be  secured  as  indicated  by  the  switchboard  meters. 
It  is  also  used  for  synchronizing.  In  practice,  however,  this  is  ac- 
complished by  a  simple  method,  as  follows : 

The  speed  of  the  turbine  is  brought  a  little  above  that  of  the  en- 
gines already  nmning,  so  that  a  slow  blinking  of  the  synchronizing 
lamps  is  observed.  By  resting  the  finger  lightly  upon  some  part  of 
the  governor  mechanism  the  speed  may  be  brought  down  sufficiently 
to  produce  absolute  synchronism  for  as  long  a  period  as  desirable, 
even  as  long  as  one  minute  if  the  load  happens  to  be  steady.  By 
this  means  the  tension  adjustment  need  never  be  changed,  as  the 
slight  excess  speed  necessary  to  synchronize  is  not  appreciable  when 
the  machine  is  under  load.  In  this  instance  the  large  turbine  is 
usually  given  more  than  its  share  of  load  owing  to  the  controlling 
influence  e.xertcd  upon  the  engine  plant.  Sudden  loads  which  would 
perceptibly  check  the  engines  pro\e  imperceptible  in  the  case  of  the 
turbines,  a  beneficial  result  which  is  felt  throughout  the  entire  motive 
power  S3Stem.  No  synchronous  motors  are  employed,  but  rotaries 
iind  induction  motors  are  more  or  less  sensitive  to  fluctuations  in- 
duced by  sudden  loads. 

It  thus  occurs  that  the  turbine  plant,  in  addition  to  furnishing  a 
i^ubstantial  margin  of  capacity  for  both  sudden  and  steady  loads, 
also  performs  the  duty  of  frequency  or  speed  regulator  by  reason 
of  inertia  effects.  During  the  twelve  months  of  its  operation  no 
troubles  have  developed  pointing  to  faulty  design  or  construction, 
and  the  satisfaction  derived  from  daily  operation  affords  the  surest 
indication  of  the  fulfilment  of  expectations.  It  is  a  noteworthy  fact 
that  the  400-kvv  unit  sustained  at  one  time  for  a  period  of  seven 
successive  hours  a  load  of  700  ehp  or  an  overload  of  30  per  cent, 
without  difficulty  or  injury.  Striking  proof  of  the  low  friction 
losses  in  the  steam  turbine  is  offered  by  the  fact  that  if  the  vacuum 
is  maintained  at  the  closing  of  the  turbine  throttle,  these  machines 
will  continue  to  revolve  for  thirty  to  forty  minutes.  Although  this 
phenomenon  is  partly  due  to  the  high  inertia  of  the  rotating  parts, 
it  is,  however,  significant  of  high  mechanical  efficiency.  By  admitting 
air  through  a  small  valve  the  motion  may,  however,  be  greatly  re- 
tarded— an  expedient  used  when  a  quick  stop  is  desired. 

The  cost  of  the  turbine  generating  plant  is  stated  by  the  owners 
to  be  about  the  same  as  a  high-grade  engine-generating  plant.  The 
increase  in  the-  cost  of  condensing  machinery  suitable  for  high 
vacuum  is  offset  by  the  low  cost  of  foundations,  so  that  the  choice 
of  engine  or  turbine  finally  resolves  itself  into  a  question  of  floor 
space,  efliciency,  all-day  economy,  overload  capacity,  and  regulation 
of  alternating  systems;  and  it  is  claimed  that  in  all  of  these  points 
the  turbine  plant  has  proven  superior. 

The  above  information  regarding  the  Goodrich  plant  has  been 
obtained  through  the  courtesy  of  the  B.  F.  Goodrich  Company,  the 
Westinghouse  Machine  Company,  builders  of  the  turbines,  and  the 
Westinghouse  Electric  &  Manufacturing  Company,  which  installed 
the  entire  electrical  plant. 


The  Beznau  Hydro-Electric  Plant,  Switzerland. 

Priiliably  one  of  the  most  interesting  electric  plants  in  Switzerland 
is  that  at  Beznau.  It  is  owned  and  operated  by  the  Beznau  lilectricity 
Works,  near  Waldshut,  and  has  a  capacity  of  10,000  hp.  This  instal- 
lation is  equipped  with  vertical  generators  directly  driven  by  vertical 
shaft  turbines.  Each  unit  has  a  capacity  of  1,000  hp  and  operates 
at  a  speed  of  66^  r.p.in.  Tiic  generators  are  of  the  three-phase 
revolving  field  type,  with  stationary  cxlcriKil  armature;.     These  ma- 


FIG.    I. — GENER.\L  VIEW  OF  GENERATOR  ROOM. 

chines  can  be  seen  in  Fig.  I,  the  view  of  which  was  taken  from  the 
switchboard  gallery.  The  alternators  generate  current  of  a  frequency 
of  50  cycles  per  second  and  a  potential  of  8,000  volts.  This  plant 
was  installed  by  the  Actiengesellschaft  Brown,  Boveri  &  Co.,  of 
Baden,  Switzerland. 

The  generator  switchtable  and  feeder  panels  may  be  noted  in 
Fig.  2,  while  the  ingenious  method  of  protecting  the  attendants  from 
the  high-tension  wires  is  illustrated  in  both  views,  at  the  switchboard 
gallery.    The  transmission  line  is  supplied  with  current  from  a  num- 


FIC.    2. — GENERATOR    SWITCHTABLE    AND    FEEDER    PANELS. 

bor  of  step-up  transformers,  each  of  which  has  a  capacity  of  gio  kw. 
The  pressure  used  on  the  long-distance  transmission  line  is  26,000 
volts  and  at  the  various  sub-stations  the  current  is  lowered  in  pressure 
for  distribution  for  local  lighting  and  power  purposes. 


Southern  Indiana  Telephone  Association. 

The  fourth  annual  convention  of  the  Independent  Telephone  Asso- 
ciation, of  Southern  Indiana,  will  be  held  at  Evansville  on  November 
10  and  II.  An  interesting  programme  will  be  provided.  An  invita- 
tion is  extended  to  manufacturers  to  exhibit  their  goods.  Mr.  E.  W. 
Pickhardt,  Huntingburg,  Ind.,  is  the  secretary  oi  the  association. 
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Convention  of   ihc   Souihwcstcrn  lilcctrical  Association. 


As  noicil  III  our  i.nsuc  of  last  week,  the  fust  meclit)g  of  the  Soiiili- 
uesurii  MltilriCiil  Associ.ition  was  liekl  at  Oklalioiiia  l!ity,  Oclolxr 
9,  190J.  The  Association  starts  with  js  active  uiul  11  associate  nuiii- 
bcrs,  llic  former  representing  the  several  electric  light,  railway  and 
telephone  conipanies  of  Oklahoma,  as  well  as  several  plants  in 
.Arkansas,  Texas  and  Kansas.  The  list  of  ofTicors  elected  was  nivi-n 
in  our  last  issne,  und  wc  present  herewith  portraits  of  Mr.  Ji>hn  W. 
Shartel.  the  president,  and  Mr.  John  I.owry  I'.llis.  the  secret.iry. 

Mr.  Shartcl,  who  is  a  native  of  the  State  of  Pennsylvania  and  a 
railroad  corporation  lawyer  by  traiiiiiiK  and  profession,  is  secretary 
and  counsel  of  the  Mrlropolitan  Railway  Company,  of  Oklahoma 
City,  and  president  oi  the  Oklahoma  Traction  Company,  which 
latter  is  conslructing  a  line  of  intcnirhaii  railway  between  {)klah(»nia 
City  and  Ciuthrie  and  a  street  railway  system  at  the  latter  place. 
Mr.  Sharfel,  in  i<x>i,  resigned  as  solicitor  for  Oklahoma  Territory 
of  the  Choctaw,  Oklahonta  &  Gulf  Railroad  Company,  to  enable 
himself  to  devote  a  greater  portion  of  his  time  to  the  development  of 
electric  railway  enterprises.  He  organized  the  Metropolitan  Rail- 
way Company,  of  Oklahoma  City,  in  January,  1902,  and  directed 
its  construction.  In  the  early  part  of  the  present  year  he  organized 
the  Oklahoma  Traction  Company,  which  enterprise  he  has  placed 
on  a  working  footing.  Mr.  Shartcl  has  lived  in  Oklahoma  Territory 
for  the  past  eleven  years  and  has  been  largely  identified  with  both 
its  political  and  material  development. 

Mr.  J.  L.  Ellis,  the  secretary  and  treasurer  of  the  Association,  was 
born   in   Kansas  niul  brought  up   in   Tennessee.     His  first  electrical 


President  John  W.  Sh. artel. 


Secret.vry  John  L.  Ei.lis. 


experience  was  running  at  the  age  of  15  a  30-light  Jenny  arc  machine 
in  Shelbyville,  Tenn.,  located  in  a  mill.  During  the  greater  portion 
of  the  season  the  generator  of  the  machine  was  driven  by  water 
power,  but  when  the  water  was  too  high  or  too  low  the  mill  engine 
was  coupled  on.  Mr.  Elllis  resided  in  Indianapolis  about  ten  years 
and  was  identified  with  the  then  Varney  &  McQuat  Company,  as 
wireman,  foreman  of  construction  and  traveling  salesman.  Mr. 
Ellis  traveled  out  of  Chicago  for  several  years,  after  severing  his 
connection  with  the  above  company.  He  came  to  Oklahoma  in 
March  of  this  year  and  is  engaged  in  selling  heavy  machinery,  water 
works  materials  and  supplies,  as  manufacturers'  agent.  While  Mr. 
Ellis  has  had  no  technical  education,  he  has  a  thorough  practical 
training  in  the  electrical  business. 

For  the  government  of  the  Association,  the  constitution  of  the 
Ohio  Electric  Light  Association  was  adopted  with  a  few  minor 
modifications.  In  addition  to  the  officers  elected  mentioned  in  our 
previous  issue,  the  following  executive  committee  was  named :  T.  K. 
Jackson,  Enid,  Okla. ;  W.  K.  Berry,  Ardmore.  I.  Ty. ;  S.  P.  Render, 
Oklahoma  City,  and  \V.  E.  Robinson,  Oklahoma  City. 

Mr.  John  W.  Shartel,  in  a  paper,  discussed  the  possibilities  of 
electric  railways  in  Oklahoma  and  Indian  Territories.  He  stated 
that  there  are  several  communities  in  the  two  territories  located  in 
sufficient  pro.ximity  to  make  an  inviting  field  for  the  construction 
of  interurban  lines,  and  future  development  bids  fair  to  bring  others 
into  similar  relations.  He  emphasized  the  fact  that  many  electric 
railways  have  been  laid  down  without  sufficient  consideration  of 
their  future  profitability,  and  urged  that  the  traffic  problem  should  be 
very  thoroughly  investigated  before  the  construction  of  a  .'  treet  rail- 
way is  undertaken.  While  an  interurban  population  of  at  least 
10,000  is  usually  required  to  make  a  street  raiUvay  profitable,  yet 
experience  has  shown  that  no  fixed  rule  of  the  kind  can  be  imposed. 


.ind  It  i»  now  rccuKiii/ed  that  io,oou  people  located  in  a  favorable 
condition  for  xlreet  car  patronage  involve  a  better  condition  than 
a  connnunily  of  .,<.S,o<)(>  people  in  a  local  cnvirunincnt  such  that  they 
may  or  may  not  ride  ,is  ihry  feel  dispoxcd.  The  most  favorable 
conditions  are  when  the  greater  portion  of  the  population  is  located 
ionic  distance  from  the  business  center,  or  when  a  city  is  spread 
out  over  a  narrow  belt.  If  a  street  railway  system  can  be  united 
with  intcriirb.in  service,  the  proposition  becomes  much  more  favor- 
able, for  the  didcrencc  in  the  cost  of  maintenance  of  a  pr)wcr  house 
for  4  miles  and  for  15  miles  of  railway  is  measured  chiefly  by  the 
fuel  bill.  Many  a  street  railway  system  in  this  country  which  has 
been  draggiiig  .1  miserable  existence,  has  been  saved  by  interurban 
connections,  and  many  a  town  or  village  which  would  be  wholly  in 
adequate  to  support  a  street  railway  system  has  enjoyed  the  benefit 
of  that  f;icility  from  interurban  railways  passing  through  them. 

Mr.  Shartel  strongly  urged  that  when  an  electric  railway  is  put 
down  it  should  be  built  in  the  most  substanti.il  manner  ;  one  mile  of 
track  constructed  for  40  or  50-pound  rails  will  require  more  atten- 
tion and  care  than  five  miles  constructed  of  60-pound  rails,  and 
this  is  merely  an  illustration  of  the  burden  of  maintenance  between  a 
poor  and  good  construction.  He  rccoiTunendcd  that  wherever  pos- 
sible an  electric  railway  plant  should  be  operated  in  connection  with 
an  electric  light  plant.  Such  a  plant  divides  the  power  house  ex- 
pense in  two,  and  it  affords  an  opportunity  which  could  not  other- 
wise be  obtained  for  selling  electricity  24  hours  in  the  day. 

In  a  paper  entitled  "The  Accounting  as  Kept  By  a  Central  Station 
Man,"  Mr.  U.  S.  Hart,  of  Shawnee,  Okla.,  dwelt  upon  the  economies 
that  may  be  obfaincd  by  a  proper  system  of  central  station  account 
ing.  He  recommended  that  all  coal  should  be  weighed,  each  watch 
turning  in  the  number  of  pounds  consumed  during  its  tour  and  also 
the  minimum  and  tnaximum  pressure  carried  on  the  boilers.  By 
making  such  reports  firemen  soon  learn  to  practice  economy,  as  they 
lead  to  rivalry  between  the  different  watches  as  to  which  shall  keep 
the  coal  consumption  per  kilowatt-hour  output  lower  than  the  other. 
The  engineer  should  keep  a  full  log.  For  keeping  track  of  the  line 
poles  and  transformers,  Mr.  Hart  uses,  in  addition  to  a  map,  pole 
cards  on  which  are  indicated  the  position  of  the  wires,  transformers, 
etc.  When  a  change  is  made  new  cards  are  issued  covering  the 
changes.  Each  transformer  has  a  card  issued  giving  all  its  data 
with  spaces  to  fill  in  the  service  numbers  or  the  names  of  the  con- 
sumers and  number  of  lights  to  each  service.  By  this  means  one 
can  tell  in  an  instant  the  number  of  lights  on  a  transformer.  A  con- 
sumer's record  is  kept  very  similar  to  a  depositor's  record  in  a 
bank,  each  page  holding  the  year's  business  crosswise,  instead  of  up 
and  down,  all  accounts  being  arranged  alphabetically.  This  record 
is  ruled  for  name,  street,  number,  service  number,  date  cut  in,  date 
cut  out,  rate,  amount,  discounts  in  deduction,  cash  book  page,  and 
for  several  other  entries.  By  this  means  the  business  of  each  month 
and  the  amount  of  collection  agrees  with  the  cash  book,  thus  fur- 
nishing a  positive  check.  The  total  of  deductions,  amount  paid  and 
delinquencies,  balance  the  total  change  as  indicated  in  the  total 
column.  One  is  also  thus  enabled  to  compare  the  discounts  each 
month  and  the  delinquencies  forwarded  each  month,  with  the  previ- 
ous months,  and  the  months  of  the  previous  year,  etc.  Mr.  Hart 
strongly  urged  that  the  standard  system  of  accounts  prepared  by  the 
National  Electric  Light  Association  be  adopted  by  central  stations. 

Mr.  Theo.  K.  Jackson,  of  Enid,  Okla.,  read  a  paper  entitled  "Ben- 
efits Derived  from  Heating  from  Central  Stations,"  which  subject 
was  discussed  under  the  heads  of  heating  with  steam  and  heating 
with  hot  water.  He  considered  that  steam  heating  has  an  advantage 
where  there  are  great  variations  in  altitude  and  where  tall  office 
buildings,  etc.,  are  to  be  supplied.  It  is  impractical  to  pump  water 
to  great  elevations  not  only  because  of  the  additional  cost  of  pump- 
ing, but  also  because  special  radiators  are  necessary  to  stand  the 
high  pressure  required.  Mr.  Jackson's  experience  is  that  40  pounds 
is  the  highest  pressure  that  is  safe  to  put  on  the  average  radiator 
after  it  has  been  in  service  some  time,  even  though  the  radiators  were 
originally  manufactured  to  stand  a  pressure  of  100  pounds.  The  dis- 
advantages of  steam  heating  are  that  owing  to  the  higher  temper- 
ature, the  loss  in  radiation  is  greater  and  the  system  has  no  elasticity 
with  respect  to  the  regulation  of  the  temperature. 

He  considered  that  where  it  is  applicable  heating  with  hot  water 
is  preferable  to  heating  with  steam,  for  the  reason  that  the  tempera- 
ture can  be  controlled  and  therefore  the  loss  of  heat  in  transmission 
from  point  to  point  is  greatly  reduced.  For  example,  hot  water  heat- 
ing can  be  carried  on  at  a  temperature  of  140°.   The  single-pole  system 
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for  hot  water  heating  cannot  be  used  when  a  central  station  supplies 
more  than  40,000  or  50,000  sq.  ft.  of  radiation,  as  the  water  delivered 
in  the  last  radiator  would  be  much  colder  than  that  delivered  in  the 
first  radiator.  The  double-pipe  system  is,  therefore,  preferable  ex- 
cept in  special  cases.  Several  systems  of  central  station  hot  water 
heating  are  described,  and  Schott  "balanced  column  system"  is  spoken 
of  favorably.  In  this  system  the  water  is  not  pumped  into  an  expan- 
sion tank,  but  returns  direct  to  the  circulating  pumps,  the  leakage 
loss  being  supplied  by  an  additional  pump  called  the  "balance  column 
pump,"  and  the  expansion  cared  for  by  a  safety  valve.  The  circu- 
lation pumps  obtain  the  benefit  of  all  return  pressure,  and  only  supply 
an  amount  of  energy  corresponding  to  the  friction  of  the  water  pass- 
ing through  the  system ;  on  the  other  hand,  with  the  expansion  tank 
system  the  circulating  pumps  have  to  supply  energy  equal  to  the  full 
head  pumped  against.  It  is  stated  that  the  column  system  saves 
about  one-half  of  the  cost  of  pumping  water. 

As  to  rates  of  charge  for  heating,  a  proper  basis  is  stated  to  be  a 
charge  based  upon  a  calculation  of  the  heat  required  for  a  given 
space ;  such  a  calculation  may  be  made  by  means  of  Carpenter's 
rule,  which  takes  into  consideration  the  cubic  contents,  square  feet 
of  glass  surface  and  square  feet  of  exposed  wall.  A  cheap  and 
efficient  method  of  insulating  the  pipes  is  to  lay  them  in  boxes  made 
of  three  or  four  layers  of  wood  with  air  spaces  between  the  layers, 
the  outside  of  the  box  being  covered  with  pitch  or  some  other 
water-proof  material.  All  openings  which  would  allow  of  the  circu- 
lation of  air,  such  as  manholes,  expansion  joints,  etc.,  are  calked 
with  oakum.  The  use  of  thermostats  in  consumers'  houses  is  recom- 
mended, and  all  exposed  pipes  should  be  lagged.  It  is  stated  that 
to  make  heating  from  central  stations  a  success,  there  should  be 
sufficient  exhaust  steam  to  take  care  of  the  connected  radiation 
during  about  two-thirds  of  the  heating  season.  It  is  not  profitable 
to  operate  with  live  steam,  and  those  not  having  sufficient  exhaust 
steam  available  should  keep  out  of  the  heating  business.  The  con- 
clusions of  Mr.  Jackson  are  that  from  the  consumer's  standpoint 
central  station  heating  is  a  great  success ;  and  that  from  the  man- 
ager's standpoint  it  is  a  financial  success  when  there  is  cheap  steam 
fuel  and  the  cost  of  anthracite  coal  is  high,  where  there  is  a  well- 
balanced  load,  where  there  is  proper  construction  both  in  the  con- 
sumer's residence  and  in  the  central  station,  and  where  the  rates  of 
charge  are  fixed  on  a  proper  basis. 


Recent  Electrochemical  Developments. 


Local  Sections  of  the  American  Electrochemical  Society. 

Following  are  the  regulations  adopted  by  the  American  Electro- 
chemical Society  governing  the  formation  and  conduct  of  local  sec- 
tions : 

-^  local  section  may  be  authorized  by  the  Board  of  Directors,  at  the 
written  request  of  three  members.  Only  one  section  shall  be  author- 
ized in  any  one  locality. 

Any  member  of  the  Society,  in  good  standing,  may  enroll  as  a 
member  of  any  local  section,  provided  he  complies  with  the  regula- 
tions of  the  said  section.  Only  members  of  this  Society  are  eligible 
to  membership  in  its  local  sections. 

The  regulations  of  local  sections  are  subject  to  the  approval  of  the 
Board  of  Directors. 

The  expenses  of  each  local  section  shall  be  borne  by  the  members 
enrolled  in  said  section.  The  Society  shall  not  be  responsible  for 
any  debts  contracted  by  a  local  section  or  the  officers  thereof. 

The  Society  will  print  copies  of  papers  offered  to  local  sections,  in 
order  to  facilitate  full  discussion  thereon,  provided  that  said  papers 
are  approved  for  such  advance  publication  by  the  chairman  of  the 
local  section  and  by  the  publication  committee  of  the  Society. 

Papers  read  before  local  sections,  and  discussions  thereon,  if  re- 
ported, are  to  be  considered  as  the  property  of  the  Society  and  pub- 
lished in  the  Transactions  if  approved  by  it.  Reading  of  a  paper 
before  a  local  section  does  not,  however,  carry  with  it  the  right  of 
publication  in  the  Transactions. 

Papers  read  before  local  sections  may  be  offered  for  reading  at 
General  Meetings  of  the  Society,  and  will  be  given  equal  standing 
with  other  papers  on  the  programme  of  said  meeting  when  approved 
by  the  committee  on  papers. 

The  Board  of  Directors  reserves  the  right  to  abrogate,  amend  or 
add  to  the  above  regulations,  or  to  pass  upon  questions  concerning 
the  welfare  of  local  sections  not  covered  by  the  regulations. 

Permission  has  been  granted  for  the  organization  of  a  local  section 
at  Madison,  Wis.,  and  at  New  York  City. 


ELECTROMETALLURGY    OF    IRON    AND    STEEL. 

Three  patents  were  granted  on  October  27  to  Mr.  Henri  Harmet, 
of  St.  Etienne,  France,  who  is  well  known  as  the  inventor  of  an 
electric  iron  and  steel  process  in  which  the  iron  ores  are  converted 
into  iron  and  steel  by  a  series  of  three  operations,  the  ore  being  first 
reduced,  then  fused  and  finally  refined.  The  inventor  has  now 
modified  his  process  by  reversing  the  order  of  the  two  first  opera- 
tions, the  ores  being  first  fused  and  the  oxides  then  reduced  prior 
to  their  treatment  in  the  refining  oven.  These  three  operations  are 
conducted  in  three  distinct  furnaces,  which  are  connected  together 
in  such  a  way  that  the  fused  materials  leave  the  hearth  of  the  fusion 
chamber  shown  at  the  left  of  the  accompanying  illustration,  to  enter 
directly  the  crucible  of  the  reduction  chamber  shown  in  the  middle 
part  of  the  illustration,  and  then  running  into  the  refining  oven 
shown  at  the  right.  For  this  purpose  the  sole  of  each  crucible  is 
an  inclined  plane,  as  shown  in  the  illustration. 

The  hot  gases  developed  in  the  reduction  chamber  shown  in  the 
middle  part  of  the  illustration  are  used  for  heating  the  ores  and 
fluxes  charged  into  the  top  of  the  fusion  chamber  at  the  left.  These 
gases  are  mainly  composed  of  carbonic  acid,  and  before  entering 
the  fusion  chamber  they  are  mixed  with  air  under  pressure  forced 
through  tuyeres  indicated  in  the  illustration  by  an  arrow.  Since  the 
heat  of  these  gases  may  not  be  sufficient  to  fuse  the  material,  addi- 
tional heat  is  produced  electrically  by  means  of  the  electrodes  placed 
at  the  bottom  of  the  fusion  chamber. 

Inasmuch  as  in  the  reduction  chamber  the  reduction  of  oxides 
absorbs  more  heat  than  is  produced  by  the  transformation  of  the 
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carbon  or  coke-reducing  agent  into  carbonic  oxide,  the  crucible  is 
heated  by  an  electric  current.  This  current  is  admitted  through 
vertical  electrodes,  which  enter  the  crucible  to  a  depth  so  as  to  reach 
but  not  penetrate  the  slag  of  the  crucible.  The  reduction  takes  place 
as  follows :  After  working  for  some  time  a  first  layer  of  metal 
collects  upon  the  sole  of  the  crucible  and  is  overlaid  by  a  layer  of 
incompletely  reduced  oxides,  more  or  less  mixed  with  a  third  layer 
cf  slag.  The  main  column  of  coke,  introduced  through  the  vertical 
charging  chamber,  rests  at  its  base  upon  the  sole  of  the  crucible, 
but  fragments  of  the  coke  are  lifted  by  the  metal  and  slag  and  flow 
upon  the  liquid  mass,  spreading  everywhere  until  they  fill  the  entire 
lower  portion  of  the  crucible.  The  liquid  mass  then  circulates  in 
the  spaces  left  between  the  fragments  of  coke  as  in  ordinary  blast 
furnaces.  The  melted  oxides  discharged  from  the  fusion  crucible 
at  the  left  fall  upon  a  mi.xture  of  coke  and  slag  and  are  then  reduced 
under  the  influence  of  the  high  temperature  produced  by  the  electric 
current.  The  reduced  metal  sinks  to  the  sole  of  the  crucible  and 
there  collects,  the  slag  flowing  on  it.  Before  the  reduced  metal  or 
the  slag  can  be  tapped  through  two  tap  holes  at  the  right  hand  of 
the  reduction  chamber,  they  must  both  pass  through  the  column  of 
reducing  carbon,  which  at  the  point  where  the  metal  and  slag  pass 
through  it  is  in  an  incandescent  state,  thus  completing  the  reduction. 
The  reduced  metal  then  flows  into  the  refining  oven  shown  at 
the  right  hand.  The  refining  operation  in  the  regulator  crucible  is 
conducted  in  a  manner  analogous  to  that  of  the  Martin  refining 
oven.  In  many  cases  it  is  advantageous  to  have  for  each  reducing 
chamber  two  regulators  or  refining  ovens  in  which  the  crude  metal 
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Il(>k\^  irKlll.il  Iv  ,1s  simii  ,is  produced.  In  tllli  iiisl.iiU4'  mir  lit  ihc 
i(-Kiilali>r>  rrcnvf".  :iiul  bcCDim-s  i-hiirK«'<l  nmiIi  iIic  nirlal,  wliili'  llic 
Dllit-r  Is  lirinKMiK  llu-  rctinrd  i)icl:il  t>>  ilii-  |ii<iiit  of  liiirdiic<<<i  and  cimi- 
liositiiiii  rcumrcd. 

Two  of  llu-  |)uli-iit>  K^anti'd  i"  .Mi  ll.iniK-t  refer  lo  tin-  |triiccssi-H 
jiisl  di'serilifd  ami  llu-  a|>|iaratns  used  iii  this  |>roi-i>s  'riu-  lliiril 
li.ilriil  rcfiTs  lo  an  arraiiKcnu'iit  nl'  a  irdiu°niK  furnace  in  a  former 
jiatent  with  a  view  to  facilitatiiiK  provision  of  a  larKe  luiinlier  of 
pairs  of  electrodes  and  of  preventing  the  passage  of  the  current 
throiiKh  the  liipiid  metal,  its  passage  throngli  the  sjime  heing  useless 
hecause  the  heat  ileveloped  there  is  imalile  to  pass  to  the  solid  matters 
through  the  layer  of  slag. 

I'HOlU'rnilN     OK    (  III.OKIIIKS    0|-    I  AKIION     I.N      IIIK     l-.I.Kl  TKU      IIKNMK. 

.\  pateiil  was  j;r.mlcd  on  Octoher  -7  to  Dr.  I-".  J.  .\l.nliaMve,  of 
Hrookiyn.  lor  producing  chlorides  of  carhon  in  the  electric  furnace 
liy  hriuging  a  porous  mass  of  lirokcii  carhon.  healed  to  incindescence, 
in  contact  with  chlorine.  .A  mixiure  of  sodium  chloride  and  silica 
sand  is  charged  into  the  lower  part  of  ,in  electric  furnace  :ind  liroken 
coke  is  charged  upon  the  mixture.  'I"he  iniMure  and  the  coke  are 
healed  simultaneously  lo  a  high  temperature  hy  means  of  electric 
currents,  various  sets  of  electrodes  above  each  other  being  provided 
for  this  purpose.  The  sodium  chloride  melts  and  the  silica  dissolves 
in  the  molten  chloride,  liberating  chlorine,  which  arises  through  the 
incandesccul  coke  and  combines  with  it  to  jjroduce  the  carbon 
cliloride.s,  which  arc  then  carried  to  a  condensing  chamber.  The 
charge  should  be  free  from  water  and  a  non-o.xidizing  atmosphere 
should  be  maintained  in  the  furnace.  V'arious  chlorides  of  carbon 
iray  be  produced  by  varying  the  proportions  of  the  ingredients  of 
the  charge  or  by  varying  the  number  of  electric  arcs  in  the  furnace 
chamber  above  the  charge. 

ELECTRODEI'OSITION    OF    METALS. 

In  the  electrodeposition  of  metals  electropositive  to  hydrogen 
I  like  nickel),  a  certain  (|uantity  of  hydrogen  depending  upon  the 
current  density  used,  is  liberated  at  the  cathode  simultaneously  with 
the  deposition  of  the  metal.  This  hydrogen  is  partly  occluded  by 
the  deposit,  partly  adheres  thereto,  and  is  partly  dissolved  in  the 
electrolyte.  It  e.xerts  an  injurious  effect  upon  the  tenacity,  density 
and  other  characteristics  of  the  deposited  metal.  In  the  electrode- 
po.sition  of  metals  electronegative  to  hydrogen  (like  coppi^r)  an  evo- 
huion  of  gas  may  also  occur  at  the  cathode,  especially  when  a  certain 
limit  of  current  density  is  exceeded.  Such  metals  also  are  injuri- 
ously affected  by  the  gas. 

Two  patents  were  granted  on  October  27  to  Mr.  VVoolsey  McA. 
Johnson,  electrometallurgist  of  the  Lanyon  Zinc  Company,  for  over- 
coming these  disadvantages.  The  inventor  has  found  that  if  the 
electrolyte  is  freed  from  gases  before  the  metal  is  deposited  there- 
from, and  especially  if  it  be  maintained  free  from  gases  during  the 
plating  operation,  the  quality  of  the  separated  metal  is  greatly  im- 
proved, as  indicated  by  its  increased  density,  hardness  and  tough- 
ness, by  its  sfuooth  surface,  and  by  its  freedom  from  microscopic 
cavities.  .Xs  a  means  for  maintaining  the  electrolyte  in  this  gas- 
free  condition,  Mr.  Johnson  makes  use  of  a  partial  vacuum  over  the 
electrolyte.  To  this  end  he  exhausts  the  air  from  an  elevated  receiv- 
ing tank  which  preferably  contains  a  filter,  and  which  is  suitably 
connected  with  the  electrolytic  cell.  Portions  of  the  electrolyte  are 
thereby  transferred  from  the  electrolytic  tank  lo  the  filtering  vessel 
and  may  then  be  permitted  to  flow  again  to  the  electrolytic  lank. 
By  providing  several  filtering  tanks  and  using  them  alternately,  the 
flow  of  the  electrolyte  is  made  continuous. 

-M  I.SCELL.\NEOUS. 

.■\  patent  has  been  granted  to  Messrs.  M.  Moest,  H.  Hertlein  and 
K.  Oppermann.  of  Hoechst.  Germany,  on  the  electrolytic  reduction 
of  organic  compounds  by  means  of  titanium  compounds.  It  has  long 
been  known  that  organic  substances  are  most  energetically  reduced 
by  titano  salts.  Thus  titano  chloride  reduces  nitro  compounds  to 
amins,  unsaturated  acids  to  the  corresponding  saturated  acids,  etc. 
The  present  inventors  have  devised  a  process  permitting  industrial 
application  of  titano  compounds  for  reducing  purposes,  by  conduct- 
ing the  reduction  in  an  electrolytic  bath.  Very  small  portions  only 
of  the  titanium  compound  are  required  in  the  electrolyte,  so  that  in 
fact  the  former  is  merely  a  carrier  of  the  electrolytic  hydrogen. 
The  electrolyte  may  be  used  again  in  many  cases.  In  a  great  number 
of  cases  the  reduction  may  be  made  also  without  a  diaphragm. 

.■\  patent  granted  to  Messrs.  J.  Miller  and  F.  M.  Ashley,  of  New 


\>>rk.  relates  to  an  0/ /er  winch  has  tlic  oscnlial  features,  struct- 

ur.illy  at  least,  of  an  ordinary  l.fyden  jar,  ozone  liemg  produced  by 
silent  discharKcs  It  consists  of  a  ilielectric  body  in  form  of  a  tube 
closed  at  one  end  and  with  clectnules,  one  of  which  covcm  tile  ex- 
tremity of  the  closed  end  of  the  tube  while  the  other  covers  the 
inside  surface  of  the  tube  and  is  inrneil  back  at  the  mouth  of  the 
lube  so  as  to  cinbrace  externally  a  part  of  the  inoulh  portion  of  the 
lube.  At  this  point  it  is  in  such  spaced  relation  to  the  electrode  at 
the  closed  eml  of  the  lubes  as  to  iircvent  the  formation  of  the  iindr 
sirable  spark  (lisebarge. 

Three  patenis  for  primary  balleries  h.ive  recently  been  granted 
lo  Messrs.  W.  Strickland,  C.  W.  Roberts  and  j.  .'\.  I*edra//i,  re- 
spectively. Mr.  Strickland  provides  the  excitant  in  a  dry  granular 
or  powdi'red  form,  so  ih.it  the  cell  is  set  in  action  when  water  is 
poured  into  it.  The  purjiose  is  to  en;ible  one  to  keep  the  cell  in  an 
in,'ictive  state  without  deterioration  until  it  is  to  be  used 

Mr.  Roberts  patenis  a  battery  which  he  says  may  be  worn  on  the 
(iiiger,  and  which  is  capable  of  being  put  into  ,'ictioii  by  the  moisture 
dcriveil  from  the  evaporation  of  the  finger.  It  is  cl.iimed  to  be 
useful  for  cert.iin  physical  experiments.  It  consists  of  a  metal  strip 
provided  with  denied  edges  holding  a  strip  of  cloth  rin  which  is  a 
strip  of  zinc.  The  cloth  folds  over  the  edges  of  the  zinc  :tnd  the 
dentals  fold  over  the  edges  of  the  cloth  and  zinc. 

The  battery  of  .Mr.  I'edrazzi  comprises  an  outer  casing  and  an 
inner  porous  cup,  a  solution  of  concentrated  lye  being  arrangctl  be- 
tween the  cup  an<l  casing.  A  vertically  corrugated  shell  of  zinc  is 
arranged  within  the  lye,  while  the  porous  c\ip  contains  a  solution 
of  copiier  sulphate  in  which  are  placed  parallel  plates  of  copper  and 
alternating  layers  of  copper  wire  binding  the  copper  plates  together. 


Riding  on  a  Zossen  Car. 


.•\  special  cable  message  from  Berlin  riporl>  that  Dr.  II.  S. 
I'ritchett.  president  of  the  Massachusetts  Institute  of  Technology, 
has  the  distinction  of  being  the  first  foreigner  to  ride  on  the  motor 
cars  used  in  the  high-speed  electrical  experiments  on  the  Marien- 
felde-Zossen   military   railroad. 

.After  riding  in  both  the  Siemens-Halske  and  .Allgemeine  cars  last 
week,  President  Pritchett  described  his  experiences  and  observations 
lo  the  .Associated  Press.  Both  cars  reached  the  speed  of  a  hundred 
!iiiles  an  hour.  The  chief  of  the  government's  military  railroads, 
>vho  was  on  board,  would  not  ])cniiil  :i  higher  >])«•<!  because  of  the 
tog  which  prevailed. 

Dr.  Pritchett  was  surprised  at  the  --leadiness  of  the  cars,  which 
did  not  create,  so  far  as  unevenness  of  movement  was  concerned, 
the  impression  of  so  great  a  speed  as  -American  trains  running  at 
60  miles  an  hour,  and  the  engineer  assured  him  that  the  impression 
was  the  same  when  going  at  the  rate  of  130  miles.  The  groups  of 
observers  standing  near  the  track  presented  a  blurred  image  as  the 
car  dashed  past.  President  Pritchett  was  afforded  every  facility 
for  studying  the  experiments.  He  rode  at  the  front  and  in  the  rear 
of  the  cars  and  noticed  the  enormous  air  suction  at  the  rear  platform. 

From  the  observations  which  he  made  and  from  the  figures  sub- 
mitted by  the  engineers.  Dr.  Pritchett  does  not  doubt  the  commercial 
success  of  the  motors  up  to  a  speed  of  100  miles.  He  thinks  that 
on  roads  between  cities  like  New  York  and  Washington,  with  low- 
grades,  few-  curves  and  heavily  ballasted,  a  cheap  system  of  electric 
traction  would  undoubtedly  prove  commercially  profitable.  Dr. 
Pritchett  regards  a  speed  above  a  hundred  miles  as  being  perhaps 
unprofitable,  owing  to  the  great  expense  of  each  additional  mile. 
.At  any  rate.  Dr.  Pritchett  says,  it  is  a  great  mistake  to  regard  the 
Marienfelde-Zossen  experiments  as  a  mere  scientific  curiosity.  Prac- 
tical  results  of  an  important  character  will  certainly  follow. 

The  engineers  indicated  the  hope  that  .American  capitalists  would 
take  the  matter  up  and  put  it  to  practical  use.  They  argue  that  the 
great  boldness  of  .American  capitalists  and  the  intense  economic  life 
in  the  Eastern  States  oflFer  exceptional  prospects  for  building  the 
first  successful  high-speeding  roads.  Germany  is  too  poor  and  too 
little  developed  to  take  the  matter  up  at  present.  One  of  Emperor 
William's  ideas  is  an  electric  road  between  Berlin  and  Hamburg. 
His  Majesty  has  shown  the  deepest  interest  in  the  Marienfelde- 
Zossen  experiments  throughout. 

Before  going  on  board  the  cars  Dr.  Pritchett  had  to  sign  an 
agreement  fully  exempting  the  company  from  any  claims  for  damages 
in  case  of  accident. 


November  7,  1903. 
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New  Telephone  Patents. 


the  currents   in   its  two   windings  are  equalized  by  the   removal  of 
the  bell  ground  by  the  response  of  B. 

It  was  noted  that  a  circuit  was  made  from  each  battery  through 
the  corresponding  part  of  the  repeating  coil  and  differential  relay,  and 
consideration  of  this  circuit  shows  that  the  control  of  it  lies  solely 
in  contacts  m^  or  i'-'.  These  are  plug  socket  switches,  and  arc 
opened  by  the  return  of  the  connecting  plugs  to  their  seats  to  pre- 
vent the  waste  of  current  through  this  coil  circuit  when  no  call 
exists.  These  plug  socket  switches  are  a  most  objectionable  feature 
undoubtedly,   but   they   are   necessary    to    the    system   and    must    be 

•ir   disadvantages   probably  out- 


COMMON     BATTERY     SWITCHBOARD     CIRCUIT. 

It  is  probably  safe  to  say  that  the  switchboard  connecting  cord 
is  the  most  vulnerable  part  of  the  switchboard  equipment,  receiv- 
■  ing  necessarily  a  maximum  amount  of  wear  and  tear  from  the  very 
nature  of  the  functions  it  must  perform.  Most  maintenance  men 
consider  that  the  cord  caused  its  full  share  of  trouble  and  expense 
when,  as  in  the  magneto  system,  it  consisted  of  two  conducting 
strands.     With   the  advent  of  the  common  battery  system   wherein 

until  recently  three  conducting-strand  cords  have  been  universally  used  irrespective  of  tlie  fact  that  the 
required,  and  the  reciuirenients  for  satisfactory  working  greatly  in- 
creased over  those  of  magneto  working,  cord  trouble  became  an  even 
greater  item.  Improvements  in  cords  have  been  made  to  largely 
meet  the  increased  demands  upon  them,  but  nevertheless  many 
gladly  hail  the  recent  adoption  by  some  manufacturers  of  central 
energy  systems  wherein  but  two  strand  cords  arc  required.  Of 
course,  one  must  not  infer  that  the  difficulties  with  three-strand 
cords  played  an  important  part  in  determining  the  adoption  of  the 
so-called  two-wire  systems,  for  they  most  probably  did  not.  How- 
e\er,  the  use  by  these  systems  of  a  two-wire  cord  is  most  surely  an 
incidental  point  well  in  their  favor. 

Quite  a  number  of  these  two-wire  systems  have  now  been  de- 
veloped, the  latest  being  the  subject  of  a  patent  granted  to  Kempster 
K.  Miller,  of  Chicago,  and  assigned  by  him  to  the  Kellogg  Switch- 
board &  Supply  Company.  This  system  is  quite  different  from  the 
e:irlier  Kellogg  systems,  being  arranged  with  a  repeating  coil  cord 
circuit.  In  Fig.  i  are  shown  the  circuits  in  principle  and  detail. 
From  the  two  batteries,  r  r' ,  circuits  may  be  traced  through  the 
\iires,  T,.  to  the  subscribers'  stations,  A  and  B,  these  circuits  passing 
through  the  back  contacts  of  the  relays,  b  b,  and  being  normally  open 
at  the  subscribers'  switch  hooks  only.  The  line  relays,  C  C,  being 
included  in  these  circuits,  of  course  respond  to  any  closure  of  the 
circuit  at  their  respective  stations  to  indicate  in  the  usual  manner 
the  arrival  of  a  call.  The  operator  responds  with  her  plug,  />,  through 
the  spring  jack,  d,  elevating  slightly  with  the  plug  tip  the  corre- 
sponding jack  spring.  Now,  moving  with  this  spring,  but  insulated 
therefrom,  is  the  spring,  d'-\  which  brings  up  against  contact,  d^. 
This  closes  the  circuit  of  relay,  h,  which  operation  transfers  the  line 
wire  springs  from  the  battery  to  the  jack  contacts.  In  addition, 
the  contact,  a*,  grounds  the  test  rings,  rf^,  of  all  the  jacks  of  line  A 
to  provide  a  busy  test.  Referring  now  to  the  cord  circuit,  it  is  found 
divided  into  two  sections  by  the  repeating  coil,  w.  Across  either 
section    is    a    double-wound    relay,   between    the    windings    of   which 


FIG.     I. —  MILLER    CENTRAL    ENERGY    SYSTEM. 

i.s  connected  the  corresponding  central  battery.  Now,  the  plug,  /i. 
being  in  jack  </,  battery  r  sends  current  to  subscriber  A  through 
relay  h.  This  relay,  /(.  does  not  respond,  however,  because  of  the 
differential  relations  of  its  windings.  Battery  r  also  sends  current 
through  another  circuit.  This.  too.  involves  relay  /;,  passing  there- 
from through  repeating  coil  winding,  w' ,  and  contact,  m-.  Now, 
when  the  operator  completes  the  connection  to  subscriber,  B,  exactly 
similar  conditions   pertain   except   that   the   relay,   k' .  operates   tintil 


FIG.     2. — PRENTISS     SWITCHIiO.\KU. 

weigh    any  ad\antage   which    may   have    been   introduced  over   other 
two-wire  systems. 

SIGN.\LLI.\G    I'LUGS. 

Another  recent  patent  is  that  of  S.  B.  Prentiss,  of  Washington. 
D.  C,  which  describes  a  design  of  plug  and  arrangement  of  circuit 
such  that  separate  ringing  keys  are  dispensed  with.  Earlier  systems 
have  been  arranged  to  cause  a  signal  to  be  sent  out  on  a  line  by  an 
excessive  pressure  upon  the  base  of  a  plug  inserted  in  the  line  jack, 
but  in  these  .systems  at  least  a  portion  of  the  ringing  circuit  and 
device  was  associated  with  the  jack.  Mr.  Spenser  thinks  it  better 
to  include  the  whole  device  within  the  plug,  basing  his  judgment 
upon  the  ease  of  replacement  and  repair  of  this  part  of  the  equip- 
ment. 

Fig.  2  shows  the  arrangement  of  this  invention,  the  plug  at  the 
left  being  in  the  normal  and  that  at  the  right  in  the  ringing  posi- 
tion. Little  e.xplanation  seems  necessary,  the  figure  clearly  show- 
ing how  when  the  base  of  the  plug  is  depressed  against  the  pres- 
sure of  the  spiral  spring,  6",  the  spring,  S' ,  clears  the  sleeve  of  the 
plug  while  the  ringing  spring,  S'-,  contacts  therewith. 

PREVENTING    CHATTERING    OF    RELAYS. 

With  certain  central  energy  systems 
wherein  a  relay  is  required  to  maintain  the 
continuity  of  a  subscriber's  line  during  con- 
nection between  his  station  and  the  line 
jacks,  trouble  has  been  experienced  when 
an  attempt  has  been  made  to  signal  by  pul- 
sating currents  in  party-line  work,  because 
of  the  chattering  of  the  controlling  relay 
during  tlu-  applicatiim  of  the  ])ulsaling  cur- 
rent. 

.Mr.  l);ivid  F.  .Stokes  considers  thai  this 
chattering  is  due  to  the  discharge  of  the 
subscriber's  station  condenser  in  the  inter- 
val between  iminiUes  of  current,  this  dis- 
charge taking  iilace  to  earth  through  the 
controlling  relay,  and  being  of  an  opposite 
sign  from  the  normal  current  it  releases 
the  armature.  He  has  found  a  remedy  for 
this  effect  in  the  shunting  of  the  relay  by  a 
high-resistance,  non-inductive  shunt,  which. 
while  not  affecting  the  normal  operation  of 

condenser     kick    around  it. 

A    NEW    WALL    SET. 


the     relay,      carries     the 


.\  fourth  patent  of  the  issue  under  consideration  is  that  granted 
to  H.  F.  Farwell,  of  Chicago,  for  a  design  of  wall  set  in  which  none 
of  the  circuits  are  carried  through  hinges.  In  fact,  Mr.  Farwell 
dispenses  with  hinges  altogether,  mounting  all  his  apparatus  within 
a  box,  the  bottom  of  which  forms  the  backboard.  The  base  of  the 
transmitter  is  provided  with  a  collar  at  the  plane  of  the  box  cover. 
this  collar  being  of  slightly  larger  diameter  than  the  transmitter  and 
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accurately  tilling  a  ccirri-siiiiiuliiiK  hole  in  the  box  fruiii.  I'liiis  the 
box  cover  can  be  rcinuvcil  uvcr  the  transmitter  and  yet  nu  iinsiKlitly 
openings  arc  left,  when  it  is  reliirncil  to  place. 


The    KclloKH-Aincrican    l^cll  (lomplicatioii. 


Mr.  Milo  (i.  Kollu^-g  has  issued  under  date  of  November  j,  lyoj, 
a  statement  to  the  customers  of  the  Kellogg  Switchboard  Manufac- 
turiiiR  Company  coiiccrniiiK  the  sale  of  the  control  of  that  company 
during  his  illness  to  the  Hell  Telephone  interests.  The  stalemenl 
gives  an  account  of  all  the  various  stages  of  the  complication  that 
arose  througli  the  sale,  and  of  the  action  that  had  been  taken  to 
reinstall  Mr.  Kellogg  in  the  former  position  of  ownership  and 
control  of  the  KelloRg  Company. 

The  sale  of  llie  Kellogg  Company  took  place  in  January,  1902, 
while  Mr.  Kellogg  was  absent  in  California  sick  and  incapable  of 
attending  to  his  alYairs  or  of  being  consulted  about  them.  In 
August,  ux>i,  previous  to  going  to  California,  Mr.  Kellogg  had 
given  to  Mr.  De  Wolf,  vice-president  of  the  Kellogg  Company, 
power  of  attorney  to  transact  any  and  all  business  connected  with 
his  personal  properly.  During  the  following  December  it  became 
apparent  that  the  Everett-Moorc  syndicate  would  not  be  able  to 
care  for  paper  to  the  amount  of  $22j,ooo  which  the  Kellogg  Com- 
pany had  accepted  and  discounted,  and  which  would  be  due  during 
the  next  two  months.  To  meet  this  situation  Mr.  De  Wolf  thought 
it  best  to  make  a  sale  of  Mr.  Kellogg's  stock,  by  which  the  funds 
needed  by  the  company  could  be  secured  and  at  the  same  time  his 
estate  relieved  of  the  care  and  responsibility  connected  with  the 
controlling  interest  in  so  large  a  business. 

The  sale  was  made  to  Mr.  Barton,  of  the  Western  Electric  Com- 
pany, on  January  4,  1901,  and  Mr.  Kellogg  states  that  he  was  not 
aware  of  the  transaction  until  July  4,  1902.  A  correspondence  was 
at  once  opened  with  his  attorneys,  and  on  October  i,  1902,  Mr. 
Kellogg  returned  to  Chicago  and  entered  actively  into  negotiations 
with  the  American  Bell  interest  with  a  view  to  regaining  control 
of  his  companj-.  He  suggested  a  readjustment  by  which  there 
would  be  divided  ownership  of  the  stock  with  the  Bell  interest  in 
the  minority,  or  a  return  to  Mr.  Kellogg  of  all  his  stock  which  had 
been  sold,  at  a  price  which  would  afford  $100,000  profit  on  the  trans- 
action to  the  purchasers  from  Mr.  De  Wolf. 

In  the  correspondence  on  the  subject  Mr.  Kellogg  charged  thai 
there  was  a  plan  which  apparently  originated  at  the  time  of  the 
purchase  and  which  was  carried  out  by  the  management  of  the 
company  and  by  the  representatives  of  the  Bell  interest,  to  conceal 
the  sale  of  the  Kellogg  stock  from  the  customers  of  the  company 
and  thereby  obtain  for  the  company  much  valuable  business  which 
could  not  otherwise  have  been  obtained ;  and  that  under  these  mis- 
leading appearances  business  for  the  company  during  the  last  year, 
amounting  to  over  $1,500,000,  had  been  obtained.  His  own  name 
having  been  used  in  the  transaction  without  his  knowledge  or  con- 
sent, he  claimed  the  right  to  be  placed  in  the  position  of  ownership 
which  has  been  assigned  to  him  with  the  public  during  the  last  year 
on  fair,  reasonable  and  equitable  terms,  and  he  offered  to  repurchase 
his  stock  with  an  allowance  of  a  profit  as  above  stated. 

Another  line  of  argument  put  forth  by  Mr.  Kellogg  is  that  the 
greater  portion  of  the  product  of  the  Kellogg  Company  consists  of 
apparatus  which  is  claimed  by  the  Bell  Company  to .  infringe  its 
patents,  and  that  the  Kellogg  Company  had  given  guarantee  to  all 
of  its  customers  that  in  case  of  suit  that  company  would  protect  the 
user,  bearing  all  the  expense  of  litigation.  With  the  Bell  Company 
practically  directing  the  management  of  the  company  and  partici- 
pating in  the  profits  from  the  sales,  the  purchaser  obtains  practically 
a  license  from  the  Bell  Company  to  use  the  apparatus.  But  the  Bell 
Company  has  previously  given  to  others  than  these  customers  of 
the  Kellogg  Company  the  exclusive  right  to  use  its  patents  in  cer- 
tain territories,  and  to  grant  to  the  customers  of  the  Kellogg  Com- 
pany the  right  to  use  apparatus  claimed  to  be  covered  by  Bell 
patents  would  put  the  Bell  Company  in  the  position  of  acting  in 
comprevention  to  its  exclusive  rights  previously  given  to  its 
licensees.  Moreover,  in  the  sales  of  the  Kellogg  Company  the  trans- 
mitters are  on  the  basis  of  $1.75  and  the  receivers  on  the  basis  of 
$1.35  or  thereabouts,  while  the  Bell  Company  leases  the  same  in- 
struments to  its  regular  licensees  at  an  annual  rental  which  is 
greater  than  the  above  prices  at  which  the  Kellogg  Company  has 
been  selling  them  during  the  last  year  under  conditions  which  really 


amount  to  a  license  under  the  Hell  patent.  Consecjueiitly,  the  regular 
licensees  of  the  Itell  Cniiipuiiy  would  be  entitled  lu  object  to  the 
reiitulit  liicy  pay  on  the  ground  that  they  are  exorbitant. 

Another  dilliculiy  which  Mr.  Kellogg  nays  would  arise  if  the 
facts  were  known  is  that  the  Mcll  Company  would  jjructically  show 
to  the  world  that  it  places  very  little  value  on  its  patents,  and  capital 
which  may  at  the  present  time  possibly  be  deterred  from  entering 
into  the  competition  with  the  liell  interests  on  account  of  the  patents 
will  no* longer  have  any  fear  of  them.  Still  another  complication 
pointed  out  is  th.il  the  Kellogg  Company,  its  successors  and  assigns 
have  guaranteed  that  its  apparatus  docs  not  infringe  any  patents 
granted  and  in  force  and  valid,  and  that  should  this  statement 
be  challenged  by  suit,  the  Kellogg  Company  will,  at  its  own  cost  and 
expense,  defend  such  suit  and  pay  any  damages  which  may  be 
assessed  by  reason  of  any  such  alleged  infringement,  or  by  loss  or 
damage  to  a  customer's  business  caused  thereby.  The  Hell  Company, 
after  acquiring  the  Kellogg  Company,  began  several  suits  against 
the  users  of  the  ajtparatus  of  that  company,  and  as  the  former  is  now 
liractically  the  owner  of  the  Kellogg  Company,  which  company  had 
guaranteed  to  make  good  all  damages  which  may  be  assessed  against 
the  telephone  company  for  infringement,  there  can  be  no  real  con- 
troversy between  the  Hell  Company  and  a  telephone  company  in  re- 
>l)cct  to  the  suits,  siiu-c  Ilie  two  [larlies  to  the  suit  would  be  in  essence 
identical. 

Mr.  Kellogg  stales  that  he  brouglil  up  the  matters  above  men- 
tioned among  others  as  reasons  why  the  Bell  interest  should  make 
:i  return  of  the  stock  to  him,  and,  therefore,  relieve  itself  of  the 
manifest  difficulties  of  the  ownership  of  the  stock.  Early  in  the 
year  Mr.  Kellogg  states  that  he  was  informed  by  counsel  that  the 
minority  stockholders  have  a  remedy  if  they  invoke  the  aid  of  the 
State  in  proceedings  to  prevent  the  formation  of  unlawful  agree- 
ments. He  then  began  to  consider  the  form  in  which  he  should 
make  announcement  of  the  transaction  publicly,  but  his  attention 
was  called  by  an  officer  of  the  company  to  the  fact  that  a  disclosure 
at  that  juncture  would  jeopardize  the  whole  investments  of  two 
of  the  largest  customers  of  the  company,  which  had  been  made  since 
the  Bell  interest  had  obtained  control  of  the  company,  as  this  plan 
had  not  been  fully  completed.  Negotiations  were  then  again  taken 
up  with  the  view  to  return  of  the  Kellogg  stock,  and  again  failed. 
Thereupon,  Mr.  Kellogg  confided  to  some  of  the  minority  stock- 
holders the  true  condition  of  affairs  and  a  bill  of  equity  was  filed 
June  I  by  some  of  them,  asking  for  a  decree  of  court  which  should 
declare  the  sale  of  the  Kellogg  stock  to  the  Bell  interest  was  an 
unlawful  injury  to  the  rights  of  the  minority  stockholders  and  in 
restraint  of  trade,  and,  therefore,  illegal  and  void.  In  this  suit  Mr. 
Kellogg  was  made  a  technical  defendant,  but  later  he  filed  a  cross 
bill  to  this  case  and  he  expresses  himself  as  confident  that  the  final 
determination  will  be  to  reinstate  him  in  his  former  position  of 
ownership  and  control  of  the  Kellogg  Company.  In  the  cross  bill 
Mr.  Kellogg  places  himself  in  complete  accord  with  the  attitude  of 
the  minority  stockholders  and  also  sets  up  new  reasons  why  he 
should  be  allowed  to  repurchase  the  stock.  The  attorneys  for  Mr. 
Kellogg  are  John  O.  Miller  and  Pliny  S.  Smith,  both  of  Chicago, 
those  of  the  minority  stockholders  being  Henry  S.  Robbins  and 
John  O.  Miller,  the  latter  acting  as  advisory  counsel. 


A  World-Wide  Magnetic  Storm. 

A  remarkable  display  of  the  Aurora  Borealis  w-as  witnessed  in 
this  country  during  the  early  hours  of  October  31,  with  resultant 
magnetic  disturbances  of  great  intensity.  Reports  have  since  been 
received  of  corresponding  manifestations  about  the  same  time  in 
various  parts  of  the  world.  In  New  York  and  Chicago,  the  interrup- 
tion of  telegraphic  service  on  land  was  complete,  and  messages  were 
accepted  subject  to  delay  by  both  the  Western  Union  and  the  Postal 
Companies.  The  telephone  systems  in  some  cities  also  suffered,  but 
as  far  as  can  be  ascertained,  wireless  telegraphy  was  not  aflfected  in 
the  least.  Submarine  cables  were,  however,  much  affected.  In  gen- 
eral nothing  like  it  had  been  felt  since  1888,  particularly  in  Central 
Europe,  including  Russia.  In  Switzerland  the  effects  were  marked, 
and  at  Geneva  even  the  trolley  cars  had  to  stop. 

Louis  A.  Bauer,  chief  of  the  terrestrial  magnetism  division  of  the 
Coast  and  Geodetic  Survey,  says  on  the  subject:  "These  magnetic 
disturbances  are  indicative  of  the  approach  of  the  period  of  maxi- 
mum sun  spots.  This  period  in  the  past  has  come  about  every  eleven 
and  one-third  years.     The  last  period  was  in   1894.     Astronomers 
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have  recently  discovered  sun  spots  more  fully  developed  than  are 
expected  at  this  time,  and  the  prevalence  of  magnetic  storms,  it 
seems,  would  indicate  that  the  period  of  maximum  sun  spots  is  com- 
ing sooner  than  usual  or  will  be  more  than  normal  in  character.  The 
last  magnetic  storm  noted  by  our  laboratory,  situated  sixteen  miles 
from  Washington  and  in  a  region  unaffected  by  electrical  currents 
from  street  cars  or  machinery,  occurred  October  11.  It  was  severe 
enough  to  deflect  the  compass  needle  nearly  an  entire  degree.  The 
reports  of  the  present  magnetic  storm  indicate  that  it  is  much  more 
serious  in  character,  inasmuch  as  we  have  never  before  heard  of 
serious  interference  with  cable  and  telegraph  lines.  I  would  judge 
that  the  compass  needles  on  ships  at  sea  have  been  affected  to  a  much 
greater  degree.  We  have  laboratories  in  Maryland,  Kansas,  Alaska, 
the  Hawaiian  Islands  and  Puerto  Rico,  and  their  observations  of 
these  recent  magnetic  disturbances  show  that  those  points  are  affected 
simultaneously.  As  a  rule,  the  disturbance  affects  the  entire  surface 
of  the  earth.  The  Aurora  Borealis  was  observed  in  the  New  England 
States  two  weeks  ago. 

In  England  the  Meteorological  Office  reported  a  magnetic  storm, 
accompanied  by  Aurora  Borealis,  in  several  parts  of  Ireland  and 
Scotland.  The  telegraphic  disturbance  was  one  of  the  most  extraor- 
dinary on  record.  Before  it  had  been  settled  where  the  disturbances 
originated,  although  Siberia  was  strongly  suspected,  slight  seismic 
disturbances  were  reported  from  the  Riviera.  Sir  Oliver  Lodge  and 
Sir  Norman  Lockyer  were  interviewed  on  the  matter  and  agreed  in 
attributing  the  cause  to  sun  spots  and  an  increase  in  solar  activity, 
which  would  also  account  for  the  unusual  wet  season  now  being  ex- 
perienced. 

In  Paris  the  almost  complete  paralysis  of  the  telegraph  system 
is  attracting  the  attention  of  numerous  scientists,  including  Camilla 
Flammarion,  the  astronomer,  who  attributes  it  to  magnetic  disturb- 
ances caused  by  huge  sun  spots  which  crossed  the  center  meridian 
of  the  sun  on  October  31.  Eugene  Antoinadi,  formerly  a  co-worker 
with  M.  Flammarion,  says  the  disturbance  was  due  to  a  magnetic 
storm  caused  by  a  group  of  sun  spots  125,442  miles  in  length.  The 
largest  sun  spot  according  to  M.  Antoinadi,  was  37,260  miles  long. 

Sir  Oliver  Lodge,  the  distinguished  electrician,  president  of  the 
University  of  Birmingham,  said  in  an  interview  that  there  are  evident 
signs  of  great  eruptions  going  on  in  the  sun.  There  are  very  large 
sun  spots  now,  and  surrounding  each  there  are  indications  that 
masses  of  gas,  calcium  and  hydrogen  and  other  vapors  have  been 
thrown  up  and  have  spread  over  an  area  compared  with  which 
Europe  is  a  mere  speck.  This  area  is  several  thousand  times  the  size 
of  the  spots,  although  each  spot  is  as  big  as  the  earth. 

One  effect  is  the  emission  of  electrified  particles  such  as  are  known 
in  the  laboratory  as  cathode  rays,  the  same  kind  of  rays  being  among 
those  emitted  by  radium.  These  electrical  particles,  shot  out  from  the 
sun  and  traveling  at  enormous  speed,  constitute  an  electric  current 
of  considerable  strength.  If  they  pass  near  the  earth  they  are  quite 
likely  to  induce  telegraphic,  magnetic  and  other  disturbances.  Where 
they  penetrate  the  earth's  atmosphere  they  give  rise  to  the  Aurora 
Borealis. 


CURRENT  NEWS  AND  NOTES. 


METRIC  SYSTEM.— The:  New  Zealand  Parliament  has  passed 
a  bill  empowering  the  Governor  to  introduce  after  January,  1906, 
the  metric  system,  which  is  then  to  become  the  only  system  of  weights 
and  measures  for  the  country. 


TRIP  TO  NIAGARA.— Iht  Central  Railway  Club,  of  New  York, 
proposes  to  hold  its  next  meeting  at  the  auditoriiun  of  the  Natural 
Food  Company,  Niagara  Falls,  Friday,  November  13,  when  it  will 
visit  various  plants  in  the  vicinity.     Papers  will  be  read. 


NEW  GERMAN  ATLANTIC  CABLE.— The  new  cable  of  the 
German  Atlantic  Cable  Company  between  Emden  and  Fayal,  Azores, 
has  just  been  completed.  This  is  the  first  section  of  the  second  cable 
between  Germany  and  New  York  City.  The  section  between  Fayal 
and  New  York  will  be  laid  early  in  1904.  This  is  virtually  a  part 
of  the  Commercial  cable  system.  The  route  was  shown  in  these 
pages  when  the  first  cable  was  laid  down. 


to  surpervise  the  work  of  erecting  an  ultra  powerful  wireless  teleg- 
raphy station  for  the  purpose  of  establishing  communication  between 

Italy  and  the  Argentine  Republic. 


TELEPHONE  RINGS  NOT  P  REP  ERRED— PTCsident  Wheeler, 
of  the  Chicago  Telephone  Company,  has  accused  Cupid  of  making 
trouble  for  the  Chicago  telephone  service.  The  only  complaint  he 
cm  make  against  the  girls  in  the  employ  of  the  company,  is  that  they 
are  too  good,  and  as  soon  as  they  become  good  operators  they  go  off 
and  get  married.  He  says  that  the  best  operators  are  Irish-Ameri- 
can, as  they  combine  quickness  and  alertness  of  hand  and  mind,  which 
are  requisites  for  a  superior  "hello  girl." 


A  TELEPHONE  EXCHANGE  CAPTURED.—Some  days  ago 
an  intoxicated  individual  took  possession  of  the  telephone  exchange 
at  Stafford,  Neb.,  during  the  absence  of  the  manager,  who  had  left 
it  in  charge  of  a  young  son.  For  about  two  hours  and  a  half  things 
were  made  interesting  over  the  lines  between  Stafford  and  Norfolk, 
as  the  man  is  said  to  have  called  for  connections  with  several  hun- 
dred telephones  in  the  latter  place,  running  up  a  bill  against  himself 
of  $22.50  before  he  could  be  gotten  off  the  wire. 


ANOTHER  QUICK  AUTO  RUN.— Mr.  C.  L.  Edgar's  automo- 
bile, which  made  such  a  quick  run,  with  an  Edison  storage  battery 
equipment,  last  week,  from  Boston  to  New  York,  has  made  the  return 
trip  in  even  better  time,  the  total  elapsed  time  being  48  hours,  30  min- 
utes and  the  actual  running  time  22  hours  52  minutes,  or  a  speed  of 
10.8  miles  per  hour  over  a  distance  of  249^  miles.  Messrs.  W.  G. 
Bee  and  H.  M.  Wilson  handled  the  vehicle  on  the  trip.  The  vehicle 
had  a  Columbia  motor  outfit,  solid  tires  and  68  cells  of  battery. 


UNDERWRITERS'  MEETING.— Mr.  C.  M.  Goddard,  secretary 
of  the  Underwriters'  National  Electric  Association,  advises  us  that 
the  annual  meeting  of  the  electrical  committee  of  this  association  will 
be  held  at  the  rooms  of  the  New  York  Board  of  Fire  Underwriters, 
32  Nassau  Street,  beginning  at  10  A.  M.,  Wednesday,  December  2. 
All  parties  interested  in  the  National  Code  will  be  welcome  at  these 
meetings  as  in  the  past.  Any  suggestions  for  changes  in  the  code 
should  reach  Mr.  Goddard  not  later  than  November  16. 


AUTOMOBILE  CLUB  OF  AMERICA.— The  annual  meeting  of 
the  Automobile  Club  of  America  will  be  held  at  the  club  house,  753 
Fifth  Avenue,  on  Monday,  November  16,  at  4.30  P.  M.  The  gover- 
nors, pursuant  to  the  by-laws,  have  nominated  the  following  ticket 
to  fill  the  vacancies  named:  For  president,  Winthrop  E.  Scarritt; 
for  first  vice-president,  Henry  Rogers  Winthrop ;  for  second  vice- 
president,  Harry  Payne  Whitney ;  for  third  vice-president,  William 
K.  Vanderbilt,  Jr. ;  for  treasurer,  Jefferson  Seligman.  For  three 
governors  to  serve  three  years  (class  of  1906) — Dave  H.  Morris,  Sid- 
ney Dillon  Ripley,  Albert  R.  Shattuck.  For  two  governors  to  serve 
one  year  (class  of  1904)^ — Harlan  W.  Whipple,  Arthur  Iselin.  Mr. 
Shattuck  positively  declined  renomination  as  president,  and  is  en- 
titled by  long,  arduous  service  to  be  "let  out."  Mr.  Scarritt  has  been 
a  very  active  and  efficient  member  of  the  club  for  some  years. 


ITALO-ARGENTINE  WIRELESS  TELEGRAPHY.— It  is  an- 
nounced  from   Rome  that  Mr.  Marconi   will   arrive  there  this  week 


ELECTRICITY  ON  THE  CANALS— Thnt  interest  is  not  lost 
in  canals  is  shown  by  the  fact  that  a  very  heavy  majority  has  carried 
the  proposal  at  this  week's  election  to  make  the  Erie  Canal  big  enough 
for  i,ooo-ton  barges.  The  present  limit  is  about  250  tons.  The  total 
cost  is  put  at  about  $100,000,000.  Such  a  movement  gives  renewed 
importance  to  the  application  of  electricity  to  canals,  and  to  such 
tests  as  that  made  at  Schenectady  last  week,  when  the  Wood  system 
was  tried  on  about  2,700  ft.  of  the  Erie  Canal  opposite  the  General 
Electric  works,  which  furnished  the  current.  It  is  a  duplex  monorail 
system  on  low  poles,  the  motor  taking  current  by  trolley  pole  from 
a  wire  above  and  traveling  along  the  rail,  or  girder,  while  a  wheel 
grip,  pulling  upward,  steadies  it  from  the  lower  side  of  the  rail.  By 
carrying  a  motor  at  each  side  of  the  cross  arms,  two  motors  can  pass 
in  opposite  directions,  and  are  slightly  above  the  other.  The  towing 
device  has  two  motors  of  40-hp  each,  and  is  said  to  expend  about 
60  hp  in  towing  four  loaded  barges  of  250  tons  each  at  4  miles  an  hour. 
The  experiments  made  in  the  presence  of  Governor  Odell  are  said 
to  have  been  quite  successful,  but  detailed  data  is  not  obtainable  from 
the  promoters  of  the  system.  Other  experiments  on  the  Erie  have 
been  made  by  Mr.  Frank  W.  Hawley,  with  motors  on  the  boats  and 
trolley  connection  to  parallel  wires  on  the  bank ;  and  by  Mr.  R.  Lamb, 
whose  motor  traveled  on  an  aerial  flexible  cablewav. 
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V«.i.    Mil.  No.   ii>. 


ughtisg  rill'  sr.  i..tiih'i:.\ct-.-  i>u  uiioUr  .v.  i»T  the 

lirst  tiiiu'.  the  slii|)  I'hiiiiiu-I  l)rt\vd'n  Montreal  mid  Sorcl  was  illu- 
niiiialcd  liy  t-lct-lrii'ily,  iniikiiiK  it  :!■<  liaviK-ililr  a-<  dtitiiiK  llu-  dity. 
Ill  llii-  past  .sliips  jiaxo  lirni  i-oiii|iflU-d  to  lay  to  m  tin-  river  <liirinK 
the  iiiKlit.  I'larly  iit-xt  season  llic  nvcr  will  In-  IikIiIciI  as  far  a<i 
^)iicl)cc. 


/'A'< >/././•)'  /.V  I'.INIS.—U  is  siatod  lliai  extensions  of  the  ovcr- 
licad  trolley  in  I'aris  promise  to  increase.  The  demand  l>y  the  om- 
nihiis  company  for  almost  a  general  franchise  has  lieen  answered 
liy  a  special  committee  of  the  t'ily  Coimcil,  which  in  principle  draws 
the  line  against  trolleys  enleriiiK  the  center  of  the  city,  lint  concedes 
liennission  to  come  well  within  the  city  limits.  The  Comuil  itself, 
however,  may  veto  all.  One  overhead  trolley  is  ;dready  in  operation 
in  the  Uiie  du  ^^naire  Seplemhre.  near  ihe  Opera.  .\  temporary 
franchise  was  ohtained.  Inn.  as  usual  m  siuh  cases,  ii  «ill  piii|);ili|y 
remain  indefuiilelv. 


.//v'.»/  .l.\n  riX  C(K\ll-..\  I  ION.— Mr.  J,  I!.  .Magers,  secretary. 
iiif«rins  ns  that  the  maiuitacliirers  of  arms,  jims  and  hrackets  will 
hold  a  convention  on  N'oveniher  lo  at  Chattanooga,  Tenn.  The 
.American  Hoiler  Mannfactnrers"  Association  has  also  arranged  to 
hold  its  meeting  at  the  same  time,  for  nnitnal  benefit  and  conven- 
ience, and  it  is  requested  that  in  securing  transportation  the  members 
«if  the  former  association  will,  in  buying  tickets  for  the  latter,  report 
to  its  secretary,  who  will  sign  all  the  certiticalcs.  I'poii  receipt  of 
the  fee  of  $i,  members  will  receive  blue  prints  of  tiie  shapes  aiui 
<limensioiis,  etc.,  adopted  by  the  associ.iticm  fur  liie  st.ind.ird  anii. 
pin  and  bracket. 


./.U/:7\VC./.V  SOCIIiTV  Ol-  M I-.CH.IXIC.U.  /i\G/XliliRS.— 
The  nominations  for  officers  of  this  Society  for  the  coming  year, 
made  by  the  Nominating  Committee,  are  as  follows:  For  president. 
Mr.  Ambrose  Swasey,  of  Cleveland,  Ohio.  For  vice-presidents — 
Prof.  D.  S.  Jacobus,  of  Hoboken,  N.  J.;  Mr.  M.  L.  Holmaii,  of  St. 
Louis,  Mo. :  Mr.  William  J.  Keep,  of  Detroit,  Mich.  For  managers 
— Mr.  George  I.  Rockwood.  of  Worcester.  Mass.;  Mr.  John  W.  Lieb, 
Jr..  of  New  York  City:  Mr.  Asa  M.  Mattice,  of  Pittsburg,  Pa.  For 
treasurer.  Mr.  William  II.  Wiley,  of  New  York  City.  At  the 
ncceniber  meeting,  the  luaihiuartcrs  of  the  Society  will  be,  as 
usual,  at  the  Societx  Hnusc.  12  West  Tliirly-first  Street,  where 
the  opening  session  will  occur  on  Tuesday  evening,  December  i. 
ft  9  P.  M.  The  president,  Mr.  James  M.  Dodge,  will  deliver  the 
annual  address,  the  subject  being  "The  Value  of  an  Engineering 
Fducation  to  a  Young  Man."  The  second  session  will  occur  on 
Wednesday  morning,  at  the  hall  df  the  Mendelssohn  Glee  Club,  11,^ 
West  Fortieth  Street.  This  will  be  the  business  session  of  the 
convention  and  professional  papers  will  also  be  presented.  Follow- 
ing this  luncheon  will  be  served  at  the  Society  House,  and  the  after- 
noon will  be  spent  in  making  excursions  to  various  power  stations 
and  points  of  interest.  The  evening  of  this  day  has  been  left  free 
for  the  members  to  make  their  own  engagements.  The  third  session 
\\\U  take  place  in  the  Carnegie  Laboratory  of  Stevens  Institute  on 
Thursday  morning  at  10  o'clock.  Luncheon  will  be  served  at  the 
Institute,  and  will  be  followed  by  visits  to  various  points  of  interest 
in  and  about  the  grounds.  The  usual  reception  for  guests  and 
friends  will  be  at  Sherry's  on  Thursday  evening,  at  g  o'clock,  and 
will  be  followed  by  dancing  and  supper.  The  closing  session  will 
be  at  the  Society  House  on  Friday  morning,  December  4,  at  10  o'clock. 


UlRELESS  TELEGRAPH  PATEXTS.— The  interest  in  wire- 
less telegraphy  among  inventors  is  indicated  by  the  flood  of  patents 
on  that  subject  issuing  from  the  Patent  Office.  Among  the  latest 
of  these  are  two  issued  to  Prof.  R.  A  Fessenden,  one  of  which  is 
an  extension  of  a  previously  patented  system  by  the  same  inventor 
involving  the  use  of  one  or  more  reactance  circuits  between  the 
antennie  and  the  receiving  and  sending  circuits,  the  object  of  which 
is  to  obtain  sharp  tuning  and  selectivity.  This  method  will  be 
recognized  as  similar  to  that  of  Stone,  recently  described  in  these 
columns.  The  second  patent  relates  to  means  for  neutralizing  in  a 
wireless  telegraph  receiving  circuit  disturbing  impulses  or  waves  of 
a  frequency  different  from  that  it  is  desired  to  receive.  This  con- 
sists in  the  use  of  two  receiving  conductors  which  are  tuned  to 
different  periodicities  by  suitable  means.     When  an  electric  impulse 


is  received  by  the  two  conductors,  the  first  few  oscillations  of  the 
Kcricii  of  waves  will  K'?"<^''atc  nearly  the  same  |iotcntial  at  the  ends 
of  ilie  coherer  or  translating  device  in  series  therewith;  but  if  the 
oscillations  persist  anil  their  periodicity  agrees  with  that  to  which 
either  of  the  receiving  conductors  is  tuned,  the  potential  at  one  end 
of  the  coherer  will  rise  hiijher  than  that  (jf  the  other  and  the  receiver 
will  be  actuated.  If.  however,  tiie  periodicity  of  the  impulse  docs  not 
agree  with  that  to  which  eitlier  receiving  conductor  is  tuned,  there 
will  be  no  cimiiilative  rise  in  the  jioteiitial  :it  one  end  of  the  receiving 
device,  and  if  the  periodicity  of  the  impulse  be  sufficiently  different 
from  the  periodicities  to  which  the  receiving  conductors  arc  tuned 
there  will  be  no  .ippreciable  rise  at  one  end  above  that  of  the  oppo- 
site end.  .Another  recent  p.iteiii  relates  to  a  new  form  of  detector, 
the  patentees  being  L.  H.  Walter  and  Prof.  J.  A.  Kwing.  of  Cam- 
bridge. I'jigland.  This  is  of  the  hysteresis  type,  and  consists  of 
li.ird  steel,  tine,  insul.ited  wire  on  a  vertical  bobbin  carried  on  pivots 
and  controlled  by  a  torsion  spring,  the  whole  being  contained  in  .1 
vessel  containing  petroleum  or  other  insulating  fluid  for  damping 
the  vibrations.  The  winding  of  the  bobbin  is  in  the  receiving  circuit. 
.\  prolongation  of  the  axis  of  the  bobbin  carries  an  indicator,  which 
ni.iy  be  ;i  mirror  or  a  siphon  recorder.  Surrounding  this  arrange- 
ment is  a  magnetic  field  construction  which  is  caused  to  revolve  by 
.■m  electric  motor.  When  the  magnet  is  set  to  revolve,  the  bobbin 
tends  to  follow  it  in  consec|iience  of  the  energy  expended  in  reversing 
the  magnetism  of  the  iron  or  steel  winding  which  it  carries,  and 
this  tendency  is  met  by  applying  a  suitable  restoring  moment  by 
means  nf  the  spring  torsion.  Then  .vhen  electric  oscillations  pass 
tlnouuli  llie  wire  on  the  bohbni  tlie  deflection  of  the  bobbin  is  in- 
ire.i-id.  which  effect  is  shown  by  a  sudden  deflection  in  the  direc- 
tion Ml  wliich  the  magnet  revolves.  The  deflection  persists  while 
the  electric  oscillations  continue,  and  the  bobbin  returns  when  the 
oscillations  cease.  Thus  long  and  short  periods  of  oscillation  are 
exhibited  by  long  and  short  periods  of  augmented  deflection.  Still 
another  patent  on  detectors  relates  to  mechanical  details  of  the  ordi- 
nary filings  coherer,  including  a  mounting  whereby  a  coherer  may 
be  quickly  replaced  without  disconnecting  circuit  wires,  the  patentee 
of  this  improvement  being  Thomas  E.  Clark. 


Letters  to  the  Editors. 


Three-Phase  Measurements. 


Tu  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — Since  from  my  own  experience  I  believe  any  one  having 
to  do  with  unbalanced  three-phase  circuits  appreciates  all  informa- 
tion he  can  get  on  the  subject.  I  may  call  the  attention  of  such  of 
your  readers  as  are  interested  in  the  matter  presented  in  Mr.  Jean- 
nin's  article  on  "Three-Phase  Measurements"  in  your  issue  of 
October  10,  to  the  application  which  I  contributed  to  your  columns 
on  January  10,  1903,  of  a  similar  method  to  the  calculation  of  the 
apparent  kilowatts  in  any  three-phase  circuit,  balanced  or  unbal- 
anced, inductive  or  non-inductive.  I  would  also  call  attention  to 
an  accurate  geometric  method  of  construction  and  trigonometrical 
method  of  calculation  as  given  by  me  on  page  449  of  your  issue  of 
March   14.  1903. 

Sao  Paulo,  Brazil.  L.  L.  Perry. 


To  the  Editors  of  Electrical  ll'orld  and  Engineer: 

Sirs  : — The  elaborate  method  for  the  determination  of  the  rela- 
tive phase  positions  of  the  several  currents  in  a  three-phase  circuit 
operating  on  an  unbalanced  load  by  Mr.  F.  Hardie  Jeannin,  as  set 
forth  in  your  issue  of  October  10,  furnishes  a  ready  means  for  as- 
certaining from  the  readings  of  the  three  values  of  amperes  and 
three  of  volts  the  apparent  power  in  the  circuit,  and  also  the  real 
watts  transmitted  when  the  load  is  strictly  non-inductive.  It  is 
well,  however,  to  note  the  fact  that,  for  commercial  loads,  the  method 
gives  no  indication  of  the  true  power.  In  the  expression  for  power 
in  a  three-phase  circuit. 

IV  =  V  j£/  cos  0, 
the  quantity  cos  0  has  been  omitted.  The  inability  of  an  ammeter- 
voltmeter  method  for  determining  the  true  power  will  be  appreciated 
if  one  considers  that  with  equal  e.m.f.'s  per  delta  of  E.  and  equal 
currents  per  lead  of  /,  the  real  power  may  have  any  value  from  nil 
to  V3  EI. 


November  7.  1903. 
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It  is  well  also  to  call  attoiitioii  to  the  fact  that  in  three-phase 
problems  only  currents  of  the  circuit  fre(|uency  can  he  represented  in 
.1  single  plane,  as  are  the  line  curreiUs  to  form  the  sides  of  a  tri- 
angle hy  their  values  and  relative  phase  positions.  Any  current  at  a 
<litforent  frecpiency  must  be  represented  by  a  vector  in  quadrature, 
with  any  vector  representing  any  quantity  at  the  fundamental  fre- 
cpiency.  To  fulfill  this  condition,  its  location  must  be  at  right- 
angles  to  the  i)lane  containing  the  fundamental  triangle.  A  super- 
posed asynchronous  current  has  no  effect  u|)ou  the  watts  transmit- 
ted, hut  it  increases  the  value  of  the  circuit  current  and  leaves  in 
(loulit    the    \ahK-    to    he   assigned   to   the   apparent    power.     The   true 


power,  however,  is  properly  recorded  hy  two  wattmeters  as  ordi- 
narily introduced  into  the  circuit. 

The  existence  of  current  at  a  frequency  different  from  the  funda- 
mental of  the  circuit  becomes  of  considerable  importance  with  any 
live  load,  as,  for  example,  with  asynchronous,  and  especially  with 
synchronous  motors  and  converters.  .\ny  variation  of  the  e.m.f. 
wave  form  of  the  motor  from  that  of  the  circuit  causes  to  flow 
current  at  an  harmonic  frequency,  and  with  motors  running  light, 
this  quadrature,  space  component  of  current  is  frequently  of  a  value 
sufficient  to  overshadow  all  other  currents  in  the  circuit. 

Ith.\c.\.  X    ^■  A    S    McAllister 


Dynamos,  Motors  and  Transformers. 

Com[>oiiiuiiiig  of  Altcnuitiiig-Cunciit  Generators. — Meyer. — The 
author  discusses  the  compensation  and  compounding  of  alternating- 
current  generators,  in  order  to  arrive  at  some  conclusion  in  regard 
to  their  commercial  superiority  o\er  the  standard  revolving  field 
type.  He  bases  his  remarks  on  an  article  by  Heyland,  noted  in 
the  Digest  of  October  24.  He  considers  the  first  cost,  the  cost  of 
operation,  the  cost  of  maintenance  and  the  cost  of  reserves  of  both 
types  of  machines.  As  far  as  first  cost  is  concerned,  and  especially 
the  claim  that  a  Heyland  synchronous  generator  ought  to  be  cheaper, 
since  a  larger  armature  reaction  is  permissible  than  with  a  normal 
type  generator  of  close  regulation,  the  author  contends  that  the 
diameter  in  both  types  must  be  the  same,  as  that  is  determined 
chiefly  by  the  number  of  poles.  A  saving  can,  therefore,  be  obtained 
only  in  the  width  of  the  machine:  but  "while  the  cost  of  an  alter- 
nating-current generator  is  reduced  appro.ximately  as  the  square  of 
the  reduction  in  diameter,  it  will  only  be  reduced  at  about  one-half 
the  reduction  in  width,"  and,  therefore,  the  gain  in  this  direction 
cannot  be  very  great.  A  copper  strip  winding  which  in  most  cases 
can  be  put  on  a  standard  machine,  is  also  more  economical  and 
cheaper  than  a  multiple  wire  winding  with  its  number  of  connec- 
tions to  the  commutator.  As  regards  the  cost  of  the  cross-connected 
connnutator  as  against  the  standard  exciter,  he  concludes  that  for 
o'"dinary  high-speed  machines  there  will  not  be  much  difference,  as 
the  material  is  a  much  less  important  item  than  the  labor,  especially 
as  the  exciter  is  mostly  a  modified  standard  machine,  while  the  self- 
exciting  commutator  has  to  be  made  up  specially  adapted  to  each 
k'nd  of  generator.  For  slow-speed  machines  the  conditions  will 
be  much  more  unfavorable  to  the  Heyland  type,  as  the  commutator, 
owing  to  the  number  of  poles,  will  take  enormous  dimensions.  'As 
according  to  Heyland  6  or  even  12  segments  are  preferable  per  pole, 
a  64-pole  machine  would  have  to  have  384  or  768  segments  respec- 
tively. For  generators  with  more  than  20  poles,  the  cost  of  the  com- 
mutator and  its  connections  should  be  considerably  higher  than  that 
of  a  corresponding  standard  exciter.  The  (|uestion  of  efficiency 
is  discussed  under  the  heading  of  the  cost  of  operation,  and  with 
the  assumption  that  a  gain  in  efficiency  is  possible,  due  to  the  smaller 
amount  of  iron  in  the  stator,  and  the  reduced  copper  section  re- 
<iuired  for  excitation.  This  ought,  however,  to  be  more  than  set 
off  by  the  larger  brush  contact  and  the  friction  losses  in  the  com- 
mutator, and  I)y  the  losses  incurred  through  compounding  and  in 
the  accessories.  The  cost  of  maintenance  should  be  about  the 
same  in  both  cases,  though  in  large,  slow-speed  machines,  the  ad- 
\antage  is  decidedly  on  the  side  of  the  standard  machine,  owing  to 
the  wear  of  the  large  commutator.  The  cost  of  reserves  is  con- 
sidered by  the  author  to  be  a  most  important  item,  which  turns  the 
scales  altogether  in  favor  of  the  standard  generator.  The  com- 
mutator and  all  the  accessories  form  an  inherent  part  of  the  Hey- 
land machine  and  in  case  of  a  break-down  anywhere  the  whole  gen- 
erator has  to  be  shut  down.  Therefore,  a  plant  with  these  gen- 
erators would  seem  to  require  in  all  cases  a  reserve  generating  set 
with  all  accessories,  where  a  spare  or  amply  proportioned  exciter 
would  do  in  the  case  of  the  standard  machines.  In  conclusion, 
the  author  states  that  the  above  statements  are  based  on  the  data  at 
procnt  available  and  may  be  somewhat  modified  if  further  par- 
ticulars obtained  in  actual  operation  of  Heyland  machines  are  given; 


Init   a^    the    main   objections   are   nut   affected    thereby,   their    u.-^etul- 
ncss  will  always  remain  limited. — Lond.  Elcc,  October  16. 

Iron  Loss  in  Dynamos. — Press. — The  author  investigates  mathe- 
matically the  iron  loss  in  dynamos,  in  order  to  find  an  explanation 
for  the  fact  that  such  loss  is  about  two  and  a  half  times  as  much 
as  it  is  in  transformers,  for  the  same  maximum  density.  In  the 
case  of  direct-current  machines,  he  comes  to  the  conclusion  that 
the  great  difference  between  these  losses  can  be  explained  in  major 
part  by  taking  into  account  the  slope  of  the  flux  distribution  wave, 
the  ratio  of  transformer  to  dynamo  losses  being  actually  i  :2.5.  By 
the  method  of  slopes  the  losses  becomi'  i  :  1.9,  leaving  0.6  out  of  2.5 
to  be  accounted  for  by  rotating  hysteresis,  end  casting  effect,  iron 
loss  effect  of  teeth  under  pole  shoe  (which  for  a  narrow  air-gap  is 
comparatively  large  for  a  great  number  of  teeth),  by  circulating 
current  and  by  losses  unaccounted  for  and  due  to  commutation.  He 
concludes  further  that  the  so-called  full-load  increment  in  iron 
loss  can  be  in  a  measure  accounted  for  by  the  skewing  of  flux  due  to 
cross  magnetization.  For  the  same  volume  of  flux,  skewing  may 
increase  the  eddy  loss  to  almo-.t  any  \alue.  and  an  eddy  loss  increase 
from  three  to  four  times  may  be  looked  for.  He  also  concludes  that 
the  ideal  distribution  curve  is  a  parabola  degenerating  into  a  flat  top. 
with  parabolic  sides  for  a  minimum  total  iron  loss,  and  that  for  a 
given  pole  pitch  there  should  be  less  and  less  flat  top  the  greater  the 
periodicity,  i.  e.,  the  revolutions.  In  the  second  part  of  the  article 
he  considers  the  case  of  alternators,  and  comes  to  the  conclusion 
that  w-ith  machines  of  low  frequency,  where  the  coefficient  of  hys- 
teresis is  more  important  than  the  eddy  current  coeflficient,  a  flat  top 
wave  should  be  aimed  at.  A  formula  is  given  for  the  flux  distribu- 
tion curve.  He  also  calls  attention  to  the  fact  that  the  pole  pitch 
factor  is  smaller  in  alternators  than  in  direct-current  machines,  and 
the  flux  density  is  also  smaller:  hence,  the  incremental  iron  loss 
when  the  machine  takes  on  load  should  be  less,  since  the  skewing 
plays  a  less  important  role.  This  wovdd  exjjlain  the  fact  that  what- 
ever additional  loss  is  observed  in  alternators,  is  usually  quite  small. 
— Lond.  nice,  October  16. 

.Mtcrnators  in  Parallel. — Rosenhkkg. — He  discusses  at  considerable 
length  the  influence  of  the  dami)ing  with  alternators  working  in 
parallel.  He  uses  the  word  "Reaktibnsverhaetniss,"  or  reaction- 
relation,  to  define  the  ratio  between  the  synchronizing  moment  and 
the  initial  pendulum  moment,  which  gives  an  insight  into  the  reac- 
tion of  the  alternator  on  the  prime-mover.  The  expression,  reaction- 
relation  =  I,  signifies,  then,  complete  equality  between  the  forced 
and  the  free  oscillations,  i.  e..  complete  resonance.  The  author  con- 
cludes from  his  investigations  that  there  is  a  wide  field  for  the 
application  of  the  damping,  the  limits  of  which  are  sharply  defined 
by  the  reaction-relation.  If  the  latter  is  between  o  and  V2,  the  damp- 
ing has  a  harmful  effect,  whereas  when  it  exceeds  the  value  of  yi, 
the  damping  is  beneficial.  It  has  the  greatest  value  for  a  reaction- 
relation,  which  comes  near  to  unity.  To  be  on  the  safe  side,  a  ma- 
chine should  be  equipped  with  such  large  fly-wheel  masses  that  the 
calculated  oscillations  are  within  allowable  limits,  and  the  factor 
of  increment  is  small  for  all  oscillations  which  come  into  considera- 
tion, and  in  that  case  damping  can  be  dispensed  with.  In  cases, 
however,  where  other  considerations  demand  as  low  as  possible 
fly-wheel  weight,  or  where,  in  machines  already  built,  the  reaction- 
relation  is  large,  due  to  the  non-consideration  of  these  calculations, 


773 


ELFXTklCAL     WORLD     and     ENGINEER. 


Vol..  XLII,  No.  19. 


the  (l.iinping  is  .111  rffcctivc  means  for  relief  or  even  cure.— Z:7r*. 
Zeit.,  October  15. 

I'ariablf  Spfid  iUo/i>».t.  — Courtikr.— A  paper  read  before  the  In 
ternaiiunal  Society  of  lileclricians  in  Paris.  The  author  gives  the 
results  of  some  recent  c.\pcrinients  with  a  CoufTinhel  motor,  the 
speetl  of  wliich  is  varied  by  changing  the  nir  gap  The  mechanism 
by  which  the  ciiaiigc  of  tlie  air-gap  is  elTcctid  is  l)riclly  nicnlioiicd. 
The  motor  \\\\\\  whicii  tlie  experiments  were  carried  out  was  a 
bipolar  machine  of  28  amp.  at  I'jo  volts.  The  measurements  were 
made  with  half  the  normal  current,  or  14.5  amp.,  and  the  full  normal 
current  of  ^5  amp.  The  air-gap  was  varied  brtwccn  3  and  .(8  nun., 
with  speeds  ranging  between  4(15  and  1,809  revolutions,  rcsppctively. 
The  efficiency  for  half  current  was  83  per  cent,  for  the  slow-speed 
and  70  per  cent,  for  the  high-speed.  With  full  normal  current  and 
nearly  the  same  speeds  the  elTicicncy  was  85.5  per  cent,  for  the  low 
and  8t)  per  cent,  for  the  high-speed.  A  table  is  also  given  for  the 
hysteresis  and  the  eddy  current  losses  for  the  various  speeds.— 
L'Eclairage  Illectiique,  October  10. 

REFERENCE. 

Armature  Reaction  of  Alternators. — Guii.iiert.— A  mathematical 
article  in  which  the  author  calculates  the  direct  and  the  transverse 
magnetomotive  force  for  ordinary  alternating  and  polyphase  cur- 
rents.— La  Revue  Technique,  September  25,  October  10. 

Lights  and  LicHTtNc. 

Intense  Arc  Light  and  Mercury  I'apor  Light. — IIospitalier. — A 
paper  read  before  the  International  Society  of  Electricians  in  Paris. 
The  author  discusses  briefly  the  "intense"  (Bremer)  arc  light  lamps, 
stating  that  in  experiments  made  by  Janet  at  the  Laboratoire  Central 
d'Electricite,  an  ordinary  arc  light  without  a  globe  was  found  to 
give  16.8  lumens  per  watt,  while  a  Bremer  lamp  gave  32.6  lumens 
per  watt.  He  refers  briefly  to  some  unpublished  work  of  Blondel 
with  tri-zone  carbons,  which,  according  to  him,  have  made  it  pos- 
sible to  obtain  arcs  of  only  3  amp.,  which  produced  a  luminous  flux 
of  45  lumens  per  watt,  and  arcs  of  g  amp.,  which  produced  77  lumens 
per  watt,  or  more  than  four  times  the  amount  of  an  ordinary  arc 
absorbing  the  same  powxr.  He  then  discussed  the  Cooper  Hewitt 
lamp.  (A  lumen  is  the  flux  of  light  of  one  [hefner]  candle  through 
a  solid  angle.  One  spherical  [English]  candle  equals  14.28  lumens. 
— Comp.) — L'Eclairage  Electrique,  October  10. 

REFERENCE. 

Electric  Lighthouses.— Kokig.— A  review  of  the  advantages  of  the 
electric  lighting  of  lighthouses,  as  compared  with  oi!  and  acetylene. — 
Elek:  Am.,  September  20. 

Power. 

Electric  Pumping  Plant.— An  illustrated  description  of  a  recent 
installation  for  the  electrical  operation  of  a  large  mine  drainage 
pump.  The  generating  station  comprises  a  large  840-hp  steam  en- 
gine, driving  a  three-phase  fly-wheel  magnet  alternator  with  30 
poles,  which  generates  22.5  cycles  current  at  2,000  volts.  The 
(xciter  is  driven  by  a  separate  vertical  steam  engine.  A  smaller 
150-hp  engine  drives  by  belt  a  three-phase  generator.  The  pump 
is  designed  to  raise  5  cu.  m.  of  water  to  a  height  of  400  metres. 
The  motor,  which  is  coupled  directly  to  it,  is  of  the  three-phase 
induction  type,  and  has  a  normal  output  of  570  hp  at  78  r.p.m.,  and 
a  starting  torque  20  per  cent,  greater  than  the  normal  torque,  with 
full  load  current.  The  diameter  of  the  rotor  is  3  metres  and  the 
air-gap  measures  2  mm.  The  winding  of  the  stator  consists  of 
162  coils  embedded  in  324  grooves  and  insulated  w-ith  micanite  tubes. 
The  weight  of  the  whole  machine  is  28  metric  tons,  of  which  9 
are  sheet  iron  and  1.4  copper.  At  normal  load  the  motor  absorbs 
about  170  amp.  in  each  phase,  with  a  power  factor  of  82  per  cent, 
and  an  efficiency  of  92  per  cent.,  the  slip  being  2.7  per  cent.  The 
maximum  torque  is  twice  the  normal  torque. — Lond.  Elec.  Rev., 
October  16. 

French  Aluminum  Manufacturing  Power  Plant. — Perkins. — An 
illustrated  description  of  the  plant  of  the  Societe  Electrometallur- 
gique  Frangaise  at  La  Pras,  Savoie.  In  the  generator  room  of  the 
power  house,  there  are  more  than  30  electrical  machines  of  a  capacity 
of  nearly  13,000  hp.  The  first  generators  installed  were  of  the 
vertical  type,  directly  coupled  to  vertical  turbines.  The  latter  ma- 
chines are  of  the  horizontal  type,  direct-connected  to  horizontal 
tnrbincs.     .\n  alternator  is  also  illustrated,  which  is  stated  to  serve 


for  the  pruducliuii  of  ttccl  in  the  electric  fuinacc.  It  i->  a  mono- 
phase soo-hp  nuichine,  rumiing  at  no  volts  and  33  periods,  and 
supplies  a  current  of  3,750  amp.  at  250  r.p.m.  The  field  poles  revolve 
uilhin  the  armature,  which  is  stationary.  The  field  has  lb  poles,  the 
\NindinK  of  each  pole  consisting  of  a  conductor  of  a  crosi-section  of 
(j.S  X  6.6  mm.  The  armature  wintling  consists  of  16  parallel  circuits 
connected  to  two  mclallic  rings,  the  conductor.s  consi.sting  of  copper 
bars  2.2  nun.  thick  and  42  nun.  wide.  The  machine  delivers  a  current 
of  cither  120  or  65  volts,  as  desired. — Electricity,  October  14. 

Small  Electric  Station  Driven  by  Wind  Power. — Lacour, — An 
abstract  of  a  paper  read  before  the  Technical  Congress  in  Copen- 
hagen. A  description  is  given  of  a  small  plant  in  Askov,  Denmark, 
where  a  wind  motor  is  used  for  furnishing  current.  The  greatest 
difficulty  was  encountered  in  getting  a  suitable  speed  regulation  for 
the  dynamo,  as  it  could  not  be  coupled  directly  to  the  wind  motor 
on  account  of  the  variations  of  speed  of  the  latter.  This  has  been 
overcome  by  adopting  two  difTcrcnt  regulations,  one  by  a  mechanical 
arrangement,  which  acts  when  the  speed  of  the  wind  motor  is  too 
great,  and  another  by  an  electrical  arrangement,  if  the  speed  is  too 
low.  The  arrangement  is  briefly  and  diagrammatically  illustrated. 
The  current  is  used  for  the  charging  of  a  storage  battery.  The 
station  furnishes  light  and  power  to  the  inhabitants  of  several  rural 
communities.  The  normal  current  is  50  amp.,  and  the  voltage  of 
the  circuit  2  X  I'O-  It  is  stated  that  the  station  has  worked  very 
satisfactorily  and  has  made  good  profits. — Elek.  Ans.,  October  15; 
from  Teknik  Tidskrift,  Stockholm. 

references. 

Motor-Driven  Vertical  Milling  Machine. — An  illustrated  descrip- 
tion of  a  recent  construction.^/J»».  Machinist,  October  22. 

Air  Compressors  Driven  by  Electricity. — The  conclusion  of  the 
article  previously  noted  in  the  Digest.  A  number  of  constructions 
are  described  and  illustrated.— (J/w^ctau/,  October  10. 

Traction. 

Multiple-Unit  Train  Cuntrol. — An  illustrated  description  of  the 
Siemens-Schuckert  multiple-unit  train  control,  which  has  recently 
been  employed  on  the  Overhead  and  Underground  Railway  of  Berlin. 
The  actual  working  of  the  controllers  is  accomplished  by  a  pneu- 
matic system,  the  air  valves  being  electrically  operated  by  a  low- 
voltage  current.  There  are  two  separate  drum  pattern  controllers, 
viz.,  a  reversing  controller  and  a  speed  controller,  both  built  on 
standard  lines.  The  last-named  controller  has  two  chief  stops,  one 
for  the  series  position  of  the  motors  and  the  other  for  the  parallel 
position ;  but  the  arrangement  is  such  that  the  drum  may  be  made 
to  stop  in  any  intermediate  position.  To  insure  the  prompt  working 
of  the  switching-ofif  arrangement  in  the  case  of  a  train  breaking  in 
two,  the  current  which  operates  the  valve  mechanism  is  left  continu- 
ously flowing  during  the  time  the  train  is  running.  If  this  control 
current  circuit  is  broken  for  any  reason,  the  motors  are  switched  off. 
The  system  is  explained  at  some  length. — Lond.  Elec,  October  16. 

reference. 

Magnetic  Method  for  the  Study  of  Railway  Axles. — Sandarax. — 
An  abstract  of  a  paper  in  which  the  author  outlines  a  method  for 
the  study  of  the  changes  in  molecular  conditions,  which  the  ajJles 
of  locomotives  and  railroad  cars  undergo  when  in  service,  on  ac- 
count of  the  continuous  vibrations  to  which  they  are  exposed.  The 
method  is  based  upon  measuring  the  magnetic  permeability  and  re- 
cording the  gradual  changes  of  the  latter.  The  arrangement  which 
the  author  uses  is  illustrated  and  his  method  of  conducting  the  ex- 
periment is  described  in  detail. — L'Eclairage  Electrique,  October  17; 
from  La  Energia  Elcctrica.  Madrid,  July,  1903. 

Installations,  Systems  and  Appliances. 

Three-Phase  Szvitch  Gear. — Eborall. — The  continuation  of  his 
illustrated  serial,  previously  mentioned  in  the  Digest.  In  this  issue 
he  deals  at  length  with  light-pressure  oil  switches  and  their  aux- 
iliary attachments.  In  place  of  the  employment  of  quick-acting 
fuses  on  the  machine  and  feeder  panels  of  the  power  station  and 
sub-station  switchboards,  he  recommends  the  following  arrange- 
ment of  the  protective  devices  for  standard  cases:  i.  Automatic 
non-overload  switches  with  reverse-current  attachments  on  the  gen- 
erator panels ;  they  will  take  care  of  the  system  should  an  alternator 
fail  through  losing  its  excitation  or  through  a  coil  giving  out,  or 
should  a  faulty  synchronizing  or  measuring  transformer  fail  to  be 
protected  by  its  fuses.    There  will  be  no  interruption  in  the  supply. 
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the  remaining  generators  sharing  the  extra  load  until  a  spare  unit 
can  be  got  in.  2.  Automatic  overload  switches  with  time  attach- 
ments on  the  feeder  panels,  which  will  cut  out  any  faulty  feeder 
(or  one  with  a  persistent  abnormal  overload)  at  the  station  end. 
3.  Automatic  non-overload  switches  with  reverse-current  and  time 
attachments  on  the  feeder  panels  of  the  sub-station  board,  these 
switches  being  inserted  between  the  feeders  and  the  high-pressure 
bus-bars.  Their  object  is,  in  the  first  place,  to  prevent  the  fault 
in  a  defective  feeder  (disconnected  at  the  station  end  by  arrangement 
2)  being  supplied  through  the  healthy  feeders  from  the  power  sta- 
tion or  with  back  current  from  the  synchronous  machinery  in  the 
sub-station  and  also  to  prevent,  in  the  second  place,  a  fault  which 
might  occur  in  the  power  station  being  supplied  with  current  from 
motored  synchronous  machinery  in  the  sub-station,  back  through  the 
feeders.  4.  Automatic  overload  switches  with  time  attachments  on 
the  machine  panels  of  the  sub-station  switchboards ;  that  is  to  say, 
in  circuit  with  the  synchronous  motors  or  transformers  (supplying 
the  rotaries),  as  the  case  may  be.  These  circuit-breakers  take  care 
of  the  individual  converting  units.  The  overload  time  circuit- 
breakers  referred  to  in  4  should  be  set  for  quicker  operation  than 
those  in  2,  and  the  reverse-current  time  circuit-breakers  in  3  for 
quicker  operation  than  the  overload  time  circuit-breakers  in  2.  For 
the  case  in  which  feeders  from  the  distant  power  station  pass  through 
a  nearer  sub-station  on  their  way  to  others  more  remote,  the  above 
arrangement  must  be  extended  by  providing  overload  time  circuit- 
breakers  on  the  outgoing  feeder  panels  in  the  sub-station.  The 
author  then  discusses  the  objections  against  such  an  arrangement 
involving  much  complicated  additional  apparatus  at  considerable 
additional  expenditure  and  gives  his  reasons  for  thinking  that  the 
additional  expense  is  not  so  large  as  it  might  seem  at  first  sight. 
He  then  discusses  the  question  of  what  would  happen  if  one  of  the 
reverse-current  circuit-breakers  on  the  generator  panels  of  the  power 
station  switchboard  should  take  fire.  He  comes  to  the  conclusion 
that  such  a  contingency  is  very  remote  indeed,  and  on  account  of 
the  smallness  of  the  risk  he  would  not  provide  for  it  as  a  general 
rule.  For  exceptional  cases  he  would  prefer  to  make  the.<;e  panel 
section  switches  in  the  form  of  hand-operated  oil  switches. — Lond. 
Eng'ing,  October  9. 

Direct  Current  from  Alternating-Current  Circuits. — Sterzel. — The 
author  gives  the  results  of  investigations  conducted  with  a  rectifier 
constructed  according  to  Koch's  system,  which  was  described  in 
the  Digest  of  November  9,  1901.  The  apparatus  was  used  for  about 
a  year  and  a  half  to  charge  a  battery  of  storage  cells  of  20  amp. 
charging  current,  from  a  three-phase,  50-cycIe  current  at  120  volts. 
The  apparatus  is  illustrated  diagrammatically  in  the  adjoining  figure. 


^ 


-120  Vol  I  s- 


h  - 


c      N 


=4r^ 


-;— 


1ZT 


w 


;»  Cells' 


Ph   R 


DIRECT   CURRENT    FROM    ALTERN.\TING 


CIRCUITS. 


The  main  circuit  consists  of  an  oscillating  relay  armature,  a  chok- 
ing coil,  D,  of  moderate  reactance,  an  ordinary  regulating  rheostat, 
R,  and  the  storage  cells,  B.  The  shunt  circuit,  /,  consists  of  two 
field  coils,  a  condenser,  C,  for  obtaining  a  lead  of  the  current,  and  a 
variable  self-induction  coil,  PliR,  for  the  exact  regulation  of  the 
current  phase.  The  oscillating  armature  closes  the  contact  with 
the  utmost  precision  at  times,  when  no  power  is  transmitted ;  that 
is,  at  the  moment  where  the  charging  current  and  the  battery  voltage 
have  the  same  value.  A  second  shunt  circuit,  //,  consisting  of  a 
second  winding  on  the  field  coils  and  a  rheostat,  regulates  auto- 
matically the  time  of  contact,  as  in  the  charging  of  the  cells  the  time 
for  which  an  excess  of  the  alternating  voltage  over  the  alternating 
voltage  obtains,  gradually  becomes  shorter.  If  a  counter  e.m.f. 
(storage  battery)  is  not  present  in  the  circuit,  the  apparatus  takes 
complete  alternation  and  circuit  //  and  the  reactance  coil,  D,  can 
be  dispensed  with.     The  author  determined  the  completeness  of  the 


utilization  of  one  alternator,  which  he  finds  to  be  within  3  per  cent, 
of  the  theoretical  when  the  battery  was  replaced  by  an  ohmic  resist- 
ance. Experiments  were  also  conducted  with  various  amperages  for 
charging  the  battery,  from  which  he  calculates  the  factor  of  com- 
pleteness of  current  utilization.  The  electrolytic  direct-current 
equivalent  was  also  determined.  In  conclusion  he  calculates  an  ex- 
ample for  a  rectifying  arrangement,  in  order  to  determine  the  nec- 
essary resistances  which  have  to  be  introduced  into  the  circuit. — 
Illck.  Zeit.,  October  8. 

REFERENCES. 

Coventry  (England)  Electricity  Works. — An  illustrated  description 
of  recent  extensions,  consisting  of  two  6oo-kw  alternators.  They 
are  of  the  standard  revolving  field  type,  running  at  2,000  volts,  50 
cycles,  and  are  direct-coupled  to  triple-expansion  engines  of  125 
r.p.m.  The  revolving  field  is  carried  on  a  cast-stee!  spider.  The 
exciter  is  a  shunt-wound  dynamo  mounted  directly  on  an  extension 
of  the  alternator  shaft.  The  construction  of  the  machines  is  briefly 
described. — Lond.  Elec.  Rev.,  October  16. 

Synchronising  Devices. — Davies. — An  article,  illustrated  by  dia- 
grams, giving  a  review  of  the  development  of  the  methods  of  syn- 
chronization and  a  description  of  those  in  use. — Lond.  Elec.  Eng., 
October  2. 

Electrical  Station  Practice. — Radcliffe. — The  continuation  of  his 
long  illustrated  serial,  previously  mentioned  in  the  Digest.  The  plan 
of  the  building  is  discussed  and  the  interior  arrangement  of  a  sta- 
tion dealt  with  at  length.  The  installation  of  machines  and  apparatus 
is  then  taken  up. — Electricity,  September  30,  October  7,  14,  21. 

Wires,  Wiring  and  Conduits. 

reference. 
Calculation  of  Networks  of  Cowrfuc/orj.— Busset-Schiller. — An 
article  illustrated  by  several  diagrams  in  which  the  author  gives  an 
improvement  of  his  graphical  method  for  finding  the  most  favorable 
position  of  the  junction  points  for  mains  and  feeders,  which  was 
referred  to  in  the  Digest  of  October  3. — L'Ind.  Electrique,  Septem- 
ber 25. 

Electro-Physics  and  Magnetism. 

Discharging  Pozver  of  Ultra-l'iolet  Light. — Ladenburg. — An  ab- 
stract of  an  article  in  which  the  author  draws  attention  to  a  notable 
difference  between  the  photoelectric  effects  observed  by  Elster  and 
Geitel,  and  that  observed  by  Lenard  in  an  absolute  vacuum.  The 
former,  working  with  ordinary  light,  found  a  decisive  influence  on 
the  direction  of  the  plane  of  polarization.  The  latter  found  that 
the  effect  depends  solely  on  the  amount  of  light,  and  not  upon  its 
direction  of  vibration.  The  author  suggests  that  this  may  be  due 
to  the  fact  that  the  ultra-violet  light  penetrates  below  the  surface, 
whereas  the  ordinary  light  does  not.  Experiment  shows  that  this 
supposition  is  correct.  Mirrors  of  burnt-in  platinum  were  used, 
upon  which  nickel  mirrors  of  various  thicknesses  were  deposited 
electrolytically.  He  found  that  the  so-called  fatigue  of  the  mirrors 
is  due  to  some  change  in  the  condition  of  the  surface  produced  by 
the  light.  The  maximum  current  is  obtained  with  the  brightest 
polish.  The  series  of  metals  arranged  in  order  of  current  strength 
begins  with  platinum  and  ends  with  nickel,  but  shows  no  connection 
with  other  physical  properties.  The  current  depends  simply  upon  the 
amount  of  incident  ultra-violet  light,  and  not  upon  its  angle  of  in- 
cidence or  polarization.  In  the  case  of  nickel,  the  distance  to  which 
light  penetrates  into  the  metal  is  about  8  wave  lengths. — Lond.  Elec, 
October  9. 

InHuence  of  the  Field  u/^on  the  Magnetic  Susceptibility  of  Solu- 
tions.— Hevdvveiller. — .\  short  abstract,  giving  the  results  of  his 
investigation  of  the  above  subject.  He  finds  that  within  small  varia- 
tions of  field  intensity  the  change  in  the  susceptibility  of  solutions 
of  iron  and  manganese  salts  is  inappreciable,  but  that  when  the 
fields  range  from  o.i  to  40,000  C.G.S.  units,  variations  are  distinctly 
traceable.  In  ferric  chloride  they  are  slight,  in  ferrous  and  man- 
ganous  chloride  they  are  somewhat  greater,  and  in  the  sulphates  the 
variations  attain  as  much  as  30  or  40  per  cent.  As  regards  the  theory 
of  molecular  magnets,  it  must  be  concluded  that  complex  molecules 
are  formed  in  these  salts. — Lond.  Elec.  October  9:  abstracted  from 
.Innal.  der  Phys.,  No.  11,  1903. 

references. 

Magnetism. — Maurain. — A  very  long  article,  illustrated  by  dia- 
grams, containing  a  review  of  recent  progress  in  the  study  of  mag- 
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iifliMii.  Tlic  atiilior  (iJM'it^srH  tlir  gciiri.il  in.iKiuiit'  |ir<>|)t-iiu''<  uf 
nearly  pure  iron,  slctl,  cu>t  irmi,  i-lc,  llic  ni.i|{nrti/ali<iii  ciirv'c>  and 
thr  inllticncc  of  otiirr  siihstunccH  Ihuii  iron  uiid  carbon,  lie  also 
dials  at  lenKlli  \vitli  llio  iiilliu-ncf  of  the  >|iovd  o(  variation  of  the 
niaKMrlu-  I'u-ids  and  (he  rcstilt>  olilanu-d  liy  a  ninnber  of  invi->li|{a' 
tors.  'I'lie  third  part  of  the  article  is  devoletl  to  the  discussion  of  the 
variation  of  the  niaKnetic  properties  with  the  teniperaliire.  — /.7;i7()ir- 
<iX'<'  lUfilrujut-,  Dctoher  .|.  lo. 

SLilliwIw  l'iiif<,:itn-s  of  Iron  t'oiiliiiiiiiin  t"<ir/>i»H.  — M  mhain. — The 
aiitiior  discnsses  the  rclatitm  between  the  constitution  of  liie  varieties 
ol  iron  which  contains  carbon,  and  llicir  niaKnctu'  properties. — 
L'liiltiirtit;c  lUcctriquc,  October  i". 

Electro-chemistry  and  Batteries. 

{ii-uc ration  of  Wir/.v/r'ir. -MoKKiiK.VD.  -.\n  article  in  which  the 
clictuical  ipiestions  involved  in  the  ({i""cration  of  acetylene  from 
calcium  carbide  and  water  are  discussed,  with  speci.il  reference  to 
the  methods  by  which  the  possible  sources  of  daiiKer  are  eliminated 
in  modern  acetylene  generators.  So  far  as  the  toxic  properties  of 
the  K^'""  •'"■e  concerned  there  is  pr;ictically  no  danger.  The  three 
nnportant  points  are  danger  from  overbeatiuK,  from  excessive  after- 
generation,  and  from  :ui  explosion  of  a  mixture  of  the  gas  and  air. 
Overheating  is  due  to  the  heat  developed  in  the  reaction  between  cal- 
cium carbide  and  uater:  the  production  of  this  heat  cannot  be 
.ivoided  in  any  way,  so  that  the  first  consideration  in  the  design  of 
the  generator  tmist  be  to  get  rid  of  this  heat  This  m.iy  be  done  in 
two  ilitTcrcnt  ways:  first,  by  dissipation  min  ilu-  surrounding  air, 
and  second,  by  absorption  in  water:  dry  machmcs  u-cd  for  bicycle 
or  automobile  lamps,  etc.,  depend  upon  the  tirst  principle;  wet  ma- 
chines, upon  the  second.  .Ml  charged  machines  belong  to  the  latter 
class.  To  counteract  the  danger  from  an  excessive  pressure  due  to 
after-generation,  the  present  generators  retain  their  gas  by  means 
of  water  seals,  which  would  "blow"  at  a  few  pounds  and  relieve  the 
pressure.  The  author  considers  that  a  true  explosion  like  that  of 
i;\uip(>wder  or  of  glycerine  is  a  dissociation,  .-mil  tliMt  the  explosion 
of  a  mixture  of  acetylene  and  air  is  really  a  very  rapid  and  very  vio- 
lent combustion,  burning ;  that  is,  a  combination  of  carbon  with 
o.xygen.  The  maximum  explosive  effect  is  obtained  by  mixing 
acetylene  gas  with  12.5  times  its  volume  of  air:  the  explosion  re- 
quires that  the  inixturc  be  ignited.  Through  gross  ignorance  or 
carelessness  an  acetylene  generator  can  be  made  to  fill  a  basement 
with  gas  just  as  it  can  by  only  ordinary  care  be  made  to  supply  a 
system  of  burners.  A  basement  full  of  air  and  gas,  water  gas,  coal 
gas.  natural  gas,  or  acetylene  gas,  is  harmless  inilcss  ignited. — Elec- 
trochcm.  I  mi..  October. 

Precipitation  of  Gold  from  Cyanide  Solutions. — Caldecott  a\u 
Johnson. — A  paper  in  which  the  authors  discuss  the  reactions  in- 
volved in  the  precipitation  of  gold  from  cyanide  .solutions,  either 
by  means  of  zinc  shavings  or  by  the  electric  current.  They  agree 
that  the  view  based  on  the  ionic  theory,  according  to  which  potas- 
sium ions  are  primarily  precipitated  and  afterw-ards  react  with  the 
double  salt  in  solution  with  the  result  of  a  secondary  deposition  of 
gold,  may  be  the  more  correct  one :  but  they  think  that  as  a  working 
hypothesis,  it  is  better  to  assume  that  the  precipitation  of  gold  is  due 
to  nascent  hydrogen.  The  precipitating  efficiency  of  chemically  i)ure 
zinc  is  practically  zero,  as  the  action  is  that  of  a  zinc  couple  :  the 
function  of  the  less  positive  metal  in  the  couple  is  thought  to  afford 
innumerable  points  of  the  rough  surface  for  the  liberation  of  hydro- 
gen. The  great  barrier  to  continuously  effective  precipitation  is 
the  lack  of  contact  between  the  precipitating  surface  and  the  solu- 
tion, and.  owing  to  the  readiness  with  which  the  surface  becomes 
coated  in  various  ways,  it  is  necessary  to  employ  enormous  areas 
to  insure  good  results.  A  most  efficient  aid  to  zinc  precipitation 
would  be  the  discovery  of  some  solvent  for  zinc  hydrate  which  will 
not  interfere  with  the  cyanide. — Electrochcm.  Ind..  October.  igo3. 

Electrolytic  Formation  of  Perclilorates. — Oechsli. — A  very  long 
article,  in  which  the  author  gives  the  results  of  his  studies  on  the 
above  subject.  In  order  to  determine  the  conditions  for  the  forma- 
tion of  perchlorate,  he  conducted  electrolyses  of  the  chlorate  in 
neutral  acid  and  alkaline  solution,  with  variable  current  densities, 
and  with  smooth  and  platinized  anodes.  His  conclusion  is  that  his 
results  agree  with  the  idea  that  the  electrolytic  formation  of  per- 
chlorate is  brought  about  by  the  spontaneous  decomposition  of  dis- 
charged CIO.,  ions  into  ClO^  and  CIO.,,  while  the  chlorous  acid, 
which  appears  in  this  connection,  is  oxidized  by  the  current  to 
chloric  acid. — Zcif.  f.  Elcctrochem..  October  8. 
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Intel  national  (.onuress  for  .Implied  Clieniutry.  \).\ssi'M.  and 
Ci.KMK.vT.  — A  coninmuiion  of  their  conurcss  report,  with  abstracts 
of  the  follow  niK  i»apers:  I.ebeau,  on  the  composition  of  eleclro- 
inrlalhirKic  products  coniainniK  silicon;  Coehn,  on  the  specific  action 
of  inelaltt  in  electrolytic  reduction  and  oxidation;  Sulvay,  on  ihc 
a|i|>licalion  of  a  formula  of  gravitation  to  the  process  of  difTiision  ; 
( ioldsi'hniidt,  on  (he  kinetics  of  the  reaction  of  the  reduction  of 
metals;  Mlbs,  on  the  eleclrochemic.il  nu-ihods  for  the  prrp.iration  of 
organic  chemicals;  Kucliner,  on  the  electrochemical  methods  in  ie<li- 
nical  organic  chemistry.— /:7rc/r(»(/ic;i/.   /»</.,  Octtiber,    HX>.V 

Units,  Measurements  and  instrumeni^. 

rransfiirmei s  for  Measuring  Inslrnmenls.  —  1'i;n(;a. — An  article  in 
winch  the  author  considers  the  various  ptmiis  to  be  taken  into  con- 
sideration of  transformers  to  be  used  in  connection  with  measuring 
instruments  for  measuring  large  currents,  es|)ecially  when  the  trans- 
former is  to  be  Used  for  more  than  one  freipiency  and  in  connectiuii 
with  more  th:m  one  instrument.  The  construction  of  a  transformer 
intended  for  one  primary  turn  only  is  illustrated.  It  is  stated  that 
secondary  currents  of  I  lo  5  amp.  will  be  found  most  useful,  the 
number  of  ampere-turns  deiicnding  entirely  upon  the  purpose  the 
transformer  h,i>  to  serve.  If  st.uid.ird  transformers  have  to  be  de- 
signed, the  ..uithiir  suggests  the  .idciptmn  of  three  different  sizes,  viz.: 
a  che.ip  one  for  use  in  connection  with  switchboar<l  instruments,  up 
10  almut  500  amp.,  and  two  larger  ones  with  1,500  and  4,000  amp., 
respectively,  on  the  secondary  winding,  to  be  used  for  wattmeters, 
power  factor  indicators,  integrating  meters,  etc.  The  author  then 
investigates  mathematically  whether  the  ratio  between  the  primary 
and  secondary  currents  is  constant  at  varying  loads,  and  if  not,  how 
much  it  varies.  Me  deduces  a  formula,  from  which  he  calculates  a 
table  for  the  ratio  at  different  loads.  He  finds  that  between  20  per 
cent,  full  load  and  30  per  cent,  overload  the  ratio  does  not  vary  more 
than  3.5  per  cent.,  which  he  considers  sufficiently  accurate  for  most 
l)ractical  i)uri)oses.  He  then  considers  the  above  ratio  for  different 
trc(|ucncies  with  the  help  of  a  diagram,  from  which  he  deduces  the 
following  means  for  reducing  the  influence  of  the  fretpiency  on  the 
ratio,  viz.:  i.  By  using  iron  of  high  permeability:  2.  by  making 
the  magnetic  path  through  the  air  as  well  as  through  the  iron  as  short 
as  possible;  3,  by  making  the  total  resistance  of  the  secondary  circuit 
as  small  as  possible,  and  4,  by  making  the  self-induction  of  the 
secondary  circuit  as  high  as  possible.  The  fourth  means,  however, 
he  considers  doubtful,  because  the  magnetizing  ampere-turns  are  in- 
creased nearly  in  the  same  ratio,  thus  altering  the  ratio  between  the 
primary  and  secondary  currents  in  relation  to  different  loads.  In 
conclusion,  he  gives  some  data  of  a  transformer  employed  with  a 
Thompson  recording  wattmeter,  with  125  amp.  in  the  primary  and 
2;  am]),  ill  the  secondary. — Lond.  F.lcc.  October  9. 

Ballistic  Oalranoinctcrs. — Powell. — .\  paper  read  before  the  Brit- 
ish .Association  on  some  points  in  the  design  and  working  of  ballistic 
galvanometers.  The  author  first  calculates  a  formula  for  the  damp- 
ing effect,  and  in  order  that  the  motion  of  the  coil  may  be  effectively 
stopped  by  short-circuiting,  its  resistance  must  not  be  greater  than 
the  value  obtained  by  the  equation.  When  a  deflection  is  being  read, 
however,  in  order  to  render  the  damping  term  inappreciable,  the  total 
resistance  of  the  circuit  must  be  considerably  greater  than  this  value. 
In  a  special  case,  a  galvanometer  was  calculated  and  constructed, 
and  was  found  to  have  a  much  higher  period  and  much  lower  sensi- 
bility, than  it  had  been  designed  for.  The  cause  was  found  to  be  that 
the  copper  wire  used  for  the  construction  of  the  coil  was  magnetic, 
and  that  this  magnetic  control  was  very  large  in  comparison  with  the 
feeble  control  of  the  strip.  To  overcome  the  difficulty,  it  was  tried 
to  obtain  non-magnetic  wires,  but  the  best  results  were  obtained  by 
depositing  electrolytic  copper  on  a  very  fine  wire.  This  was,  however, 
brittle  and  an  attempt  at  rolling  and  annealing  it  resulted  in  making 
it  magnetic.  The  method  finallj'  adopted  consisted  in  using  a  very 
narrow  coil  and  making  the  field  of  the  permanent  magnet  as  uniform 
as  possible  by  means  of  pole-pieces.  In  order  to  increase  the  moment 
of  inertia  of  the  .system  a  light  copper  disc  was  attached  rigidly  to  the 
coil  by  a  light  bone  rod.  This  arrangement  gave  satisfaction  as 
regards  sensibility  and  periodic  time,  but  did  not  damp  well  when 
short-circuited.  This  difficulty  was  overcome  by  placing  below  the 
copper  disc  a  small  electromagnet,  which,  when  excited,  quickly 
brought  the  disc  to  rest  by  reason  of  the  eddy  currents  induced  in 
it.  In  conclusion  the  method  of  calibrating  the  instrument  is  briefly 
outlined. — Lond.  Elec.  October  q. 
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Measurement  of  I'ower  in  Alteynatm^-Current  Cireuits. — Hai.i.aki). 
— A  didactic  article,  reviewing  the  inetliods  for  carrying  inn  the 
nieasiirenients. — linniiieer,  Octoher  i. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegral^h  .l/^/^aratus.—An  iUustrated  article  descrihiiig 
the  application  of  the  Lodge-Mitirhead  sy.stem  of  telegraphy  to  a 
portable  apparatu.s  for  military  purposes.  The  aerial  .system  is  only 
4(1  ft.  in  height,  and  is  constructed  on  the  "roof"  principle,  in  the 
shape  of  an  upright  pyramid.  The  lower  ca|)aeity  area  is  not  formed 
by  an  ordinary  earth,  hut  by  a  copper  netting  and  several  copper 
plates.  The  sending  and  receiving  circuits  are  diagrammatically  illus- 
trated. An  open  circuit  is  employed,  the  aerial  on  the  one  side  and 
the  capacity,  adjustable  inductance  and  wire  netting  on  the  other, 
lieing  connected  directly  to  the  spark  knobs  of  the  secondary  of  the 
induction  coil  in  the  case  of  the  transmitting  circuit.  For  receiving, 
the  aerial  is  connected  to  the  primary  of  the  "jigger,"  whose  other 
terniinal  goes  straight  to  the  wire  netting,  etc.,  and  in  this  case  an 
iidjustmcnt  is  possible  by  changing  the  "jigger."  The  secondary 
circuit  of  the  receiving  station  consists  of  a  Lodge  revolving  disc 
coherer  and  a  syphon  recorder,  current  being  supplied  from  two 
storage  cells  through  a  potentiometer.  The  system  recorder  is 
bridged  by  an  adjustable  condenser. — Loud,  lilec,  October  16. 

Electrie  Sv.'iteh  and  Signal  System. — An  illustrated  description  of 
the  system  adopted  by  the  North  Eastern  (England)  Railway  Com- 
pany in  a  recent  installation.  With  the  exception  of  the  mechanical 
interlocking  of  the  switches  and  signals,  all  operations  are  performed 
by  electric  power.  The  levers  in  the  signal  cabin  are  used  only  to 
operate  the  electric  switches  controlling  the  motor  and  signal  ap- 
paratus, the  physical  labor  on  the  part  of  the  operator  is,  therefore, 
much  less  than  with  the  ordinary  arrangement.  The  motors  for  oper- 
ating the  switches  are  of  2!/>  hp.  Current  is  supplied  at  200  volts 
from  the  railroad  company's  power  station. — Lond.  Elce.  Eng.,  Oc- 
tober 16. 

REFERENCES. 

The  Present  Stale  of  Wireless  Telegraphy. — Tissot. — A  long  his- 
torical review  of  the  development  of  wireless  telegraphy  and  its 
present  condition. — Rcr.  gen.  dcs  Seienees,  October  15. 

Automatic  Signal  System. — An  article  giving  an  illustrated  descrip- 
tion of  the  Harrison  electric  signal  system  for  electric  roads, — Lond. 
Eiee.  Eng.,  October  16. 

Telephone  Exchange. — .•\n  illustrated  description  of  the  large  auto- 
matic exchange  of  the  Home  Telephone  C()nii)any.  of  Dayton,  Ohio. — 
Elee.  Rev.,  October  2^. 

Miscellaneous. 

I'roduction  and  Consumption  of  the  Most  Important  Metals. — .\n 
abstract  of  statistics  collected  by  the  Metallgesellschaft  and  the  Met- 
<iilurgical  (k-sellschaft,  of  Frankfort-on-the-Main,  Germany,  for  1902 
and  the  seven  first  months  of  the  current  year. — Glueckauf .  Octo- 
ber 10. 

Electric  Welding  Apparatus. — Revval. — An  illustrated  description 
•of  Several  types  of  electric  welders  constructed  by  the  Societe  Fran- 
<;aise  Thomson-Houston  and  an  enumeration  of  the  applications  of 
the  electric  method  to  the  welding  of  \arious  shapes. — L'Eclairage 
Electrique.  October  17. 


New  Hooks. 

Induk  rioNSMoioKKX.     Eiu     Konipendium     fur    Studirende    und     In- 

genieure.     By  B.  .\.  Behrend.      Translated  by  Dr.  Paul   Berkitz, 

with   notes   by   Prof.    W.    Kubler-Dresden.      Berlin:    M.    Krayn. 

182  pages,  107  illustrations  and  10  plates.     Price,  11.50  marks. 

The  German  translation  of  Behrend's  book  on  the  induction  motor 

has  been  enlarged  by  several  plates,  giving  drawings  of  the  mechanical 

design  of  modern  alternating-current  motors  and,  in  this  respect,  the 

German  work  is  more  complete  than  the   .\merican  original.     The 

plates  ilhi.strate  among  other  things  a  375-lip  induction  motor  and  a 

three-phase  railway  motor  for  400  hp.,  900  r.p.m.,  45  cycles  and  1,150 

\olts.  built  by  Siemens  and  Halske.     .-Mso  a    10,000-volt  motor  built 

by  the  same  lirm   for  railway  purposes  is  well   illustrated  in  several 

])lates.     We  cannot  help  admiring  the  care  and  skill  employed  by  the 

Germans  in  the  illustrations  of  their  scientific  and  engineering  pub- 


lications, and  such  plates  as  the  rjnes  appended  to  this  work  arc  much 
to  the  credit  of  the  publishers. 

There  is  also  a  sin  of  omission  in  Behrend's  book  which  should  be 
made  good  in  a  future  edition.  There  is  a  widespread  idea  that  with 
the  same  magnetic  circuit  a  sfpiirrel  cage  induction  motor  has  a 
higher  power  factor  and  overload  margin  than  a  motor  with  a  Y- 
connected  winding  for  the  insertion  of  resistance,  the  erroneous  argu- 
ment lieing  that  a  rotor  winding  with  many  phases,  as  a  squirrel  cage 
winding,  is  superior  to  the  three-phase  winding  of  the  Y-connected 
rotor.  Experimental  evidence  to  the  contrary  would  have  been  a  wel- 
come addition,  especially  as  it  would  have  had  considerable  weight 
coming  from  an  engineer  of  such  large  experience. 
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Die  Gleichstrommaschine.  By  E.  Arnold.  Berlin:  Julius 
Springer.    665  pages,  484  illustrations.     Price,  18  marks. 

Die  Montage  Elektrischer  Licht  und  Kraftanlagen.  By  H. 
Pohl.  Hannover :  Gebruder  Janeckc.  272  pages,  328  illustrations. 
Price,  4.40  marks. 

Messungen  an  Elektkischen  Maschi.nen.  By  Rudolf  Krause. 
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Elements  of  Electromagnetic  Thkorv.  By  S.  J.  Barnett,  Ph.D. 
New  York:  Macmillan  Company.  473  pages.  145  illustrations. 
Price,  $3.00. 

A  Text-Book  of  Electrical  Machinery.  By  Harris  J.  Ryan. 
M.E..  Henry  H.  Norris,  M.E.,  and  George  L.  Hoxie.  M.M.E.,  Ph.D. 
New  ^'ork  :  John  Wiley  &  Sons.  258  pages,  134  illustrations.  Price. 
$2.50. 

The  Gas  Engine.  By  Frederick  Remsen  Hutton,  E.M.,  Ph.D. 
New  York:  John  Wiley  &  Sons.  483  pages,  243  illustrations. 
Price,  $5.00. 

Electric  Railway  Economics  and  Preliminary  Engineering. 
By  W.  C.  Gotshall.  New  York :  McGraw  Publishing  Company. 
243  pages.     Price,  $2.00. 

Der  Elektrische  Lichthogen.  Bei  Gleichstrom  und  Wechel- 
strom.  By  Berthold  Monasch.  Berlin:  Julius  Springer.  266  pages, 
141  illustrations.     Price,  9  marks. 

Engineering  Preliminaries  for  an  Lnterurhan  Electric  Rail- 
way. By  Ernest  Gonzenbach.  New  York :  McGraw  Publishing 
Company.     71   pages,  5  illustrations.     Price.  $1.00. 
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A  New  Corporation  to  Extend  the  Tunnel  System  in 

Chicago. 


With  a  capital  stock  of  $30,000,000,  the  Illinois  Tunnel  Company 
lias  been  incorporated  at  Springfield,  111.,  to  succeed  the  Illinois  Tele- 
phone &  Telegraph  Company.  The  new  corporation  will  take  over 
the  property  and  grants  of  the  old  one  and  will  expend  the  additional 
capital  in  completing  the  50  miles  of  tunnels  required  by  its  fran- 
ch.ise,  in  the  next  ten  years.  Telephony  will  be  merely  a  side  issue 
v.ith  the  hew  company.  There  is  space  in  the  tunnels  for  the  tele- 
jibone  wires  and  that  is  said  to  be  the  reason  the  automatic  service 
is  being  promoted.    The  real  object  is  the  transportation  of  freight. 

The  object  of  the  new  company,  according  to  the  articles  which 
have  been  filed  are:  "To  furnish,  transmit,  convey  and  deliver  sig- 
nals, sounds,  intelligence,  packages,  mail  matter  and  general  mer- 
chandise, power,  heat  and  light  by  steam,  water,  air.  electricity  and 
oiherwise,    and.  to    ac(|uire.    construct,    dispose    of.    hold,    maintain. 
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operate  .tiul  Icnse  to  or  to  rent  fnim  ollurs  all  tunnels,  inslrinnciiti 
ami  a|i|)lianccH  and  ntlirr  iimiirily,  roal  nr  pfrsonal,  in  carryiiiK  cut 
such  i>bji-cls." 

Under  its  ortlinancc.  tlir  lllinuis  Tutnicl  Company  is  rc(|uircd  to 
construct  at  least  50  miles  of  tunnel  within  ten  years.  Twenty  miles 
of  tunnel,  6x7  ft  in  bore,  havo  been  constructed  and  heavy  rails 
have  been  laid  for  the  carrying  of  freiRht  by  motor  car.  The  various 
railroad  yards  and  depots  have  been  connected  with  this  timnel  in 
the  down-town  section  and  plans  arc  ready  for  the  extension  of  the 
tunnels  to  the  stock  yards  and  outlying  districts.  No  freight  is 
yet  being  transported  through  the  tunnel,  but  it  is  !„iid  by  the  com- 
pany olVlcials  that  ibis  part  of  ibc  busims-.  uill  benin  i<\\  nr  before 
July   t   next. 

The  new  couceru  w  liicli  suciceils  to  all  the  nglils  .iiiil  piivilenes  m 
the  old  company  has  a  capital  of  $.v>.<xX).0(X),  as  couipared  with  the 
$5,ooo,oix>  capital  of  the  Illinois  Telephone  &  Telegraph  Company, 
which  was  organized  and  licensed  June  23,  i8tj8.  'J'be  incorporators 
of  the  new  company  arc  Charles  C.  Wheeler,  Henry  A.  Wilkcning 
and  Thomas  A.  Moran,  Jr. 


switch,  which  is  operated  by  a  dial  located  at  the  subscriber's  tele- 
phone The  lelepboues  used  in  this  exchange  arc  of  the  Clark  bridg- 
mg   type   with  adjustable  arms  and  eipiipped   with  Cl.irk   automatic 


A  Small  Town  Automatic  Telephone  lixchange 
at  Hope  Valley,   R.   I. 

The  accompanying  diagrams  and  cuts  illustrate  the  principal 
features  of  the  Clark  .\uloniatic  Telephone  Switchboard  system  in- 
stalled at  Hope  Valley,  R.  I.,  a  town  of  about  i)0o  population,  and 
situated  .40  miles  southwest  of   Providence.   R.   1       The  main   leads 


FIG.  2. — i.i(;ii  r.\iN(;  akhkstkks. 


dial, 

I  ,(X)0 


lloltzer-Cabot    three-bar,    .nUomatic    clutch    shunt    generator, 
ohm   ringers  and   American    Bell   transmitters  and   receivers. 


FIG.   I. — HOPE  VALLEY  TELEPHONE  EXCHANGE  AND  CABLE   POLE. 

in  the  line  construction  consist  of  30  and  35-ft.  chestnut  poles, 
equipped  with  standard  10-pin  cross  arms,  locust  pins  and  pony 
glass  insulators,  while  in  the  country  line  construction  25-ft.  chest- 
nut poles,  equipped  with  6-pin  cross  arms,  are  used.  All  iron  cross 
arm  braces,  bolts,  washers,  guy  wire  and  anchors  are  of  the  best 
galvanized  material.  No.  12  B.  B.  galvanized  iron  wire  is  used  for 
the  talking  circuit  and  a  common  return  wire  of  No.  12  B.  B.  with 
weather-proof  insulation  completes  the  switching  circuit.  The 
object  in  insulating  the  common  return  is  to  prevent  any  likelihood 
of  a  cross  with  one  of  the  talking  wires,  which  is  also  used  for 
switching  purposes,  as  this  would  short-circuit  the  central  switching 
battery  and  throw  the  system  out  of  service.  The  wiring  of  the 
plant  is  such  that  the  common  return  wire  is  used  only  fo.  switch- 
ing and  might  be  replaced  by  a  ground  connection.  It  is  obvious 
from  the  diagrams  that  it  is  possible  to  cut  in  transpositions  on  the 
line  wherever  necessary  to  balance  up  the  circuits. 

The  system  is  operated  by  means  of  a  central  switching  battery 
consisting  of  eleven  American  Battery  Company's  cells  charged 
by  means  of  a  bank  of  33  cells  of  gravity  battery.  This  method 
of  charging  the  storage  battery  is  employed  as  the  town  has  no  light 
or  power  facilities  from  which  charging  current  might  be  obtained. 

A  75-pair  weather-proof  cable,  made  up  of  twisted  pair,  No.  19 
copper  conductors  with  rubber  insulation,  connects  the  line  wires 
at  the  cable  pole  with  the  lightning  arresters  located  in  the  switch- 
board room.  From  the  lightning  arresters  the  lines  pass  through 
a  small  panel  of  jacks,  mounted  near  the  toll  operator's  telephone, 
to  the  automatic  switchboard.  The  automatic  switchboard  has  a 
full  complement  of  72  switches,  each  subscriber  requiring  a  separate 


FIG.    3. — SWITCHBOARD    FOR    72    SUBSCRIBERS. 


A    rural    line    four    miles    long 
switchboard,   and   by  means  of  a 


is    coniKcted    with 
special   circuit    the 


the    automatic 
subscribers  on 


FIG.   4. — METHOD  OF   GIVING   TOLL   CONNECTION. 

this  line  are  enabled  to  call   local   subscribers  automaticalh-.     This 
is  accomplished  by  the  insertion  of  a  relay  on  the  line,  the  automatic 
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switch  operating  off  the  local  contacts  of  the  relay,  as  shown  in 
the  diagram.  .By  this  method  no  increase  in  the  voltage  of  the 
central  switching  battery  i.s  required.  Subscribers  in  this  exchange 
may  call  any  long-distance  point  from  their  telephones  as  follows : 
The  local  toll  operator  is  also  a  subscriber  to  the  automatic  system. 
When  a  subscriber  desires  a  long-distance  connection  he  first  calls 
the  toll  operator,  on  the  automatic  telephone,  and  gives  him  the 
name  of  the  party  desired.  When  the  toll  operator  obtains  the  long- 
distance connection,  he  simply  trunks  it  through  the  jack  panel  to 


FIG.    5. — DI.\GKAM    OF   WIRING   OF   BRIDGING   SYSTEM    USING  COMMON 
KKTURN    FOR   SWITCHING   ONLY. 

the  local  subscriber  by  means  of  a  pair  of  cords,  at  the  same  time 
ringing  the  local  party.  On  an  incoming  call  the  toll  operator,  on 
receiving  the  number  wanted,  trunks  the  long-distance  call  through 
the  jack  panel,  at  the  same  time  ringing  the  local  subscriber.  The 
insertion  of  the  jack  panel  referred  to  has  a  double  value:  First, 
in  testing  the  lines,  and  secondly  in  making  it  possible  to  connect 
the  automatic  subscribers  to  the  toll  lines  direct,  thereby  cutting 
them  ofT  the  automatic  system  entirely  and  insuring  an  all-metallic 
connection  independent  of  the  local  system. 

When   the  construction  of   this  plant   was  begun   in   May  of  the 


FIG.   6. — DI.\(;R.\M   of  wiring  for  BRIDGING  SYSTEM   WITH  RELAY  ON 

LONG    LINES. 

present  year  it  was  on  the  basis  of  30  signed  contracts.  The  plant 
began  operation  in  the  middle  of  July  with  an  increase  of  50  per 
cent,  in  the  number  of  subscribers.  There  has  been,  since  that  time, 
a  further  increase  of  20  per  cent.,  the  total  number  of  subscribers 
at  the  present  writing  being  54.  The  rentals  obtained  are  $20  per 
year  for  residences  and  $24  per  year  for  business  houses. 


Schuler-Ferranti  Single-Phase  Alternating-Current  Motor. 

The  accompanying  illustration  shows  a  single-phase  motor  of  the 
self-starting  type,  manufactured  by  Ferranti  (Limited),  Hollinwood, 
Lancashire,  England.  The  core  of  the  stator  is  built  up  of  sheet- 
iron  stampings,  paper  insulation  being  placed  between  the  stampings. 
The  stampings  are  clamped  hard  together  by  the  frame,  so  as  to 
minimize  undue  noise  arising  from  the  vibration  of  the  stampings, 
and  ample  space  is  allowed  all  around  the  stampings  for  a  free  pas- 
sage of  air.  The  winding  is  in  slots  punched  into  the  stampings,  and 
consists  of  form-wound  coils  carefully  insulated.    The  rotor  is  built 


up  of  iron  stampings  in  the  same  way  as  the  stator.  The  winding 
consists  of  rectangular  bars.  The  rotor  is  provided  with  a  com- 
mutator on  one  side  and  three  slip  rings  on  the  other.  The  brushes 
bearing  on  the  commutator  are  short-circuited  by  means  of  a  copper 
ring  and  the  brushes  bearing  on  the  slip  rings  are  connected  to  the 
starting  resistance. 

The  framework  consists  of  a  solid  iron  casting,  circular  in  shape, 


» 
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FIG.     I. — SINGLE-I'H.XSl-:     .\I.TERXATIXG-CURKENT     MOTOR. 

with  ventilating  holes  in  the  volute  to  allow  free  circulation  of 
air  around  the  stator  stampings.  The  bearings  are  supported  on 
heavy  cast-iron  brackets,  securely  bolted  at  each  side  of  the  main 
framework ;  the  bearings  are  of  gun  metal.  An  oil  well  is  supplied 
to  each  bearing,  cast  in  one  piece  with  the  bearing  bracket.  The 
lubrication  is  automatic,  by  the  use  of  continuous  oil  ring  lubri- 
cators ;  special  oil  throwers  are  provided  to  prevent  the  creepage 
of  oil  along  the  shaft. 

When  the  current  is  switched  on  the  motor  starts  up,  the  starting 
resistance  is  gradually  cut  out,  thus  causing  the  motor  to  attain  full 
speed.  The  motor,  it  is  stated,  runs  absolutely  without  sparking. 
Under  ordinary  running  conditions  the  commutator  carries  no  current 
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FIG.  2. — TORQUE  CURVE. 

and  the  motor  will  start  against  full  load  and  give  iJ4  times  full 
load  torque  without  increase  of  full  load  current.  It  can  also  be 
arranged  to  give  twice  full  load  torque  at  starting  with  only  50  per 
cent,  increase  of  full  load  current.  When  starting  against  no  load 
it  will  run  up  to  speed,  taking  only  about  one-third  of  full  load 
current.  The  direction  of  rotation  can  be  reversed  by  a  simple 
throw-over  switch  controlled,  if  necessary,  from  a  distant  point. 
The  motor  is  particularly  suitable  for  lift,  crane  or  other  power  pur- 
poses requiring  high  starting  torque,  and  hitherto  outside  the  scope 
of  the  ordinary  single-phase  motor.  The  motor  has  a  high  efficiency 
and  power  factor,  and  is  made  for  low  and  medium  speeds.  It  is 
guaranteed  to  stand  an  overload  of  50  per  cent,  for  five  minutes,  and 
to  start  with  any  load  up  to  2^/2  times  its  normal  full-load  torque. 
After  working  at  full  load  for  six  hours,  the  temperature  rise  is 
guaranteed  not  to  exceed  70°  F.  above  the  atmosphere.  The  starting 
current  is  guaranteed  not  to  exceed  the  following  figures : 

At  a  starting  torque  of  2^4  times  the  normal,  current  not  to  ex- 
ceed 100  per  cent,  above  the  normal ;  at  double  the  normal  torque, 
current  not  to  exceed  50  per  cent,  above  the  normal ;  at  50  per  cent. 
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ihf  iKirmal ;  al  jf,  |iir  irni    ii>r(|tic  .il>i>vi'  llic  iiorinal.  iinttnal  iiiirciii  ; 
at  out  li.ilf  iif  the  Moriiial  tuniiii-.  iinchalf  of  the  normal  currcni, 


New  Form  of  Incandescent  Lamp  Filamcni. 

Tin-  Dowiiwanl  I.ikIk  I'-lfCirii-  Company,  of  New  York,  is  plaiinK 
on  tlu"  market  an  incaiKli'sciMU  lamp  witli  a  new  form  of  tilanu-ni 
ilfsiKiiol  to  llirow  downward  tin-  nr»Mli'st  possililf  portion  of  ihc 
candle-power   of  tlic   lamp,      ,\s   will    In-   scfn,  all   Imt   a    small   per 


their  transfornu-rH  and  in  JocatiuK  tranH(<irmerh  at  the  most  ndvant- 
aKeoim  points  on  the  three-wire  network.  In  many  instances  ihey 
have  found  Iraiisfnrmers  hadly  overloaded  or  tiiihalanced,  winch 
niixht   otherwise  have  Kone  minolired  until  a  linrnoiii   occnrreil. 

The  meter,  which  is  sliown  in  use  in  the  accoinpanyiiiK  cut,  takes 
(he  amperaKe  anywhere  on  the  Inn-  It  consists  of  a  small  nerie* 
transformer  with  a  riiiK-shaped  core,  one  section  of  the  riiiK  heinK 
hiiiKcd  to  permit   il   lieiiiK  openeil  to  place  it  over  the  wire  carrying 


I'UKTAULE    LINK     .MKTKM. 

the  current.  This  liiilc  iransfornicr  is  coniKcici  to  a  portable  am- 
meter hy  means  of  40  or  50  ft.  of  flexible  duplex  cable.  The  stand- 
ard instrument  will  measure  with  a  high  degree  of  accuracy,  it  is 
said,  loads  of  from  20  to  400  amp.  In  Denver  two  men  in  a  single 
evening  have  covered  a  large  down-town  district  and  tested  a  large 
proportion  of  the  transformers  there. 


FIi;,      I, — IK)WNU.\kl)     1,11,111      l.\C.\M)ESCKNT     L.\MP. 

centage  of  the  length  of  the  filament  lies  in  nearly  a  horizontal  plane 
when  the  lamp  is  placed  vertically.  The  accompanying  curves  show- 
ing the  distribution  of  light  from  this  and  other  forms  of  tilaniciu 
have  been  plotted  from  tests  made  by  the  Lamp  Testing  Bureau,  of 
New  York.  Curve  i  is  from  a  double-filament  lamp ;  curve  2  frc:n 
an   oval   anchored  filament  :   curve  3   from   a  double   round   filament : 


A  New  Split  Porcelain  Insulator. 


,\   new    type   of   porcelain    insulator,   known   as    the   "W.    E."    split 
iiorcelain   insulator,  has  been  i)ut   upon  the  market  by  the  Western 


.~  «>  g»  g  =  a  Q  *  a  s  ^ 


FIG.    2. — LIGHT    DISTRIBUTION     CURVES. 

curve  4  from  a  flattened  double  lamp,  and  curve  5  from  the  "Down- 
ward" lamp.  In  every  case  the  lamps  tested  were  i6-cp  incandescent 
lamp's.  The  lamp  is  manufactured  with  a  tipless  bulb,  thus  still 
further  facilitating  the  downward  flu.x  of  light. 


A  Portable  Line  Meter. 


The  Denver  Gas  &  Electric  Company  has  been  using  lately  a  little 
instrument  which  is  called  by  its  manufacturers,  the  Portable  Electric 
Instrument  Company,  of  Denver.  Colo.,  a  portable  line  meter.     The 


PORCEL.MN    INSULATOR 

Electric  Company.  The  accompanying  illustration  gives  a  good 
idea  of  the  general  construction  and  appearance  of  this  device.  It 
is  manufactured  of  highest  grade  porcelain,  cylindrical  in  shape, 
and  symmetrical  with  respect  to  the  dividing  line.  The  two  parts 
are  perfectly  interchangeable.  It  is  not  intended  to  carry  two  con- 
ductors, as  might  at  first  glance  be  thought,  one  hole  being  too  near 
the  supporting  surface  to  admit  of  this  being  done.  The  Xo.  i  knob 
takes  wires  from  No.  10  to  No.  14 :  the  No.  2.  from  No.  6  to  No.  8. 
The  insulator  is  readily  installed,  the  two  pieces  being  fastened 
w  ith  one  nail  or  screw.     It  is  approved  by  the  Board  of  Underwriters. 


November  7,  1903. 


i:ij:ctrical   world   and   engineer. 


779 


Switchboard  Designed  for  Export. 

Owing  to  the  demand  of  its  switchboards  for  export,  Ferranti 
(Limited).  Hoilinwood,  England,  liave  designed  a  special  type  for 
the  purpose,  which  is  shown  in  ihe  accompanying  illustrations. 
The  makers,  in  considering  the  design,  appear  to  have  fidly  recog- 
nized the  ditficulty  in  procuring  skilled  labor  for  erecting  in  many 
places  and  ha\e  produced  a  type  of  their  well-known  designs  which 
can  be  very  readily  placed  in  i)osition  and  connected  up  without  re- 
quiring expert  erection. 

Fig.  I  is  reproduced  from  a  photograjjli  taken  of  a  board  just  be- 
fore  packing   for   shipment    to    Pietorniaritzburg,   and    Figs.   2   and   ,? 


FIG.     I. — GE.\EK.\L     .\KR.\N(;EME.NT    OE     .SWITCH     GE.\R. 

illustrate  clearly  the  method  of  packing,  which  is  all-important  for 
such  work.  It  will  be  seen  that  the  switch  gear  is  made  in  complete 
self-contained  sections,  which  are  finished  off  in  every  detail  at  the 
ni-iker's  works.     The  sections  are  first  surrounded  by  strong  wooden 


|flH 

PI 

|W||'"''^lk'?' •' 

^^H 

wM 

Hi 

1 

i 

■|ft^~ 

*■-* 

^^^1' 

M. 

wH 

m 

ttr 

^1^ 

i 

M 

IJ 

FIG.    2. — COMPLETE    SEITIOX    AND    INTEK.VAI.    I>\(  KING. 

battens  clamped  together  by  iron  bolts,  and  ihen  the  whole  is  let 
down  into  an  external  packing  case,  the  space  intervening  between 
the  two  sets  of  packing  cases  being  filled  in  with  material  of  a 
.springy  nature.  On  arrival  at  their  destination,  it  is  only  necessary 
to  lift  the  section  with  the  internal  packing  from  the  case  and  rest  it 
upon  the  trestles  or  brick  piers.  Then  only  is  the  switch  gear  proper 
disclosed,  and  by  the  simple  meail*;  of  joining  up  the  bus-bars  with 
links  provided  for  ihe  purpose,  the  entire  apparatus  is  made  ready 
for  service. 


Great  security  is  afiforded  by  these  designs,  for  which  the  makers 
make  the  following  claims:  Cellular  type,  minimizing  fire  and 
life  risks;  siinplicity  in  construction,  reducing  possibilities  of  errors 
in  manipulation;  economy  in  floor  and  wall  space  occupied,  designs 
self-contained  and  portable,  uniform  and  symmetrical  arrangements, 
no  expert  erection  re(|uired  outside  the  maker's  works. 


Flush   Receptacle. 


The  main  features  of  the  flush  receptacle  shown  in  the  accompany- 
ing illustration,  made  by  the  Trumbull  Electric  Manufacturing  Com- 
pany, Plainville,  Conn.,  are  that  it  fits  into  any  standard  switchbox 
without  the  use  of  a  special  plug.     It  is  made  to  take  the  ordinary 


FLUSH    RECEPTACLE. 

1-dison  liasc  attaching  plug,  ,-ucb  as  is  used  for  tapping  into  an  in- 
r.-mdescent  lamp  fixtifre  for  a  tan  niolor  or  a  desk  lamp.  In  this 
respect  the  receptacle  is  claimed  to  be  unique. 

Any  person  using  an  Edison  i)hig  will  find  this  device  a  con- 
venience, and  with  a  great  number  of  such  attaching  plugs  in  use  and 
their  immediate  availability  wherever  any  electrical  supplies  are 
■;"ld.  it  is  thought  that  contractors  will  find  it  desirable  to  install 
this  tyjie  of  receptacle.     It  is  fitted  with  a  nickel-plated  cover. 


Equipment  for  Queensland  Railway  Shops. 

Ihe  most  con)])k-te  electrical  equipment  for  o])erating  machine 
tools,  etc.,  hitherto  installed  in  the  .Antipodes,  has  just  been  completed 
•  It  the  Ipswich  shops  of  the  Queensland  government  railways.  The 
electrical  machinery  is  all  of  American  manufacture.  The  complete 
contract  was  undertaken  by  the  engineering  and  contracting  firm  of 
Noyes  Brothers,  of  Sydney  and  Melbourne,  who  represent  the  VVest- 
inghouse  interests  in  Australasia. 

There  are  three  Westinghouse  vertical  compound  condensing  250- 
r.p.m.  engines  of  300-hp  capacity  each.  These  engines  are  direct- 
connected  to  200  kw,  60-cycle,  two-phase,  alternating-current  gen- 
erators of  Westinghouse  build  operating  at  220  volts.  Exciter 
current  is  furnished  from  an  independent  l7'^-kw  direct-current 
exciter.  The  condensing  plant  consists  of  a  Worthington  combined 
air  and  circulating  pump  and  a  cooling  tower.  The  latter  is  a 
cylindrical  tower  15  ft.  in  diameter  and  32  ft.  high,  built  up  of  steel 
plates  and  packed  with  12,000  interlocked  tubes,  giving  a  total  cooling 
surface  of  80.000  sq.    ft. 

Within  each  shop  the  electric  current  is  distributed  to  the  motors— 
161  in  number— ranging  from  i  hp  to  75  hp,  and  having  a  total 
capacity  of  1,200  hp.  by  means  of  overhead  rubber  insulated  cables 
carried  on  the  roof  by  glass  insulators.  The  motors  are  of  two- 
phase  induction  type,  completely  enclosed  and  self-lubricating.  Many 
are  suspended  from  the  ceiling  or  placed  on  vertical  walls. 

Babcock  &  Wilcox  .secured  the  contract  for  the  boiler  plant,  which 
consists  of  four  units  of  350  hp  each.  The  C.  W.  Hunt  Company. 
of  Staten  Island,  was  awarded  the  contract  lor  the  coal  and  ash- 
handling  m;ichinerv. 
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Machine  Numbcrinn  in  Metals. 

The  opciatioii  oi  iuiiiiI)cmiiik  lumic  plalos  atiij  iiiclai  parts  has  until 
recently  rc-iiiainod  a  most  misalisfactoiy  one,  and  the  old  inctliod  oi 
cniploynig  individual  tigiiio  stamps  and  hanuncr  was  not  only  crude, 
slow  and  expensive,  but  errors  and  irregularities  constantly  occurred 
and  (he  appearance  of  tlie  work  was  far  from  attractive.  The  ma- 
chines here  described  arc  designed  with  a  view  of  meeting  tlic  re- 
quirements, eliminating  the  many  dillicultics  which  have  heretofore 
existed,  and  iierforming  in  an  hour  what  was  before  considered  a 
good  day's  work,  in  an  infinitely  superior  manner — enhancing,  rather 
than  destroying  the  appearance  of  the  parts  upon  which  a  number  is 
to  be  placed.  Hy  their  use  consecutive  numbering  is  accomplished 
with  absolute  accuracy,  and  any  numbers  which  skip  backward  or 
forward,  such  as  type  and  voltage  numbers,  may  be  impressed  on 
the  parts  themselves  or  upon  plates  or  lags  to  be  attached  to  them. 
These  machines  are  already  in  use  to  such  an  extent  that  their  prac- 
ticability has  been  fully  tested,  while  it  has  been  demonstrated  that 
they  arc  important  factors  in  the  saving  of  labor. 

One  form  shown  in  Fig.  1  is  designed  for  consecutively  numbering 
gold,  silver,  steel,  brass,  copper,  iron,  tin,  hard  rubber,  fibre,  leather- 
covered  and  wooden  instruments,  or  parts  of  any  kind,  size  or  shape, 
such  as  name  plates  for  electric,  gas  and  water  meter  tags,  brass 
checks,  steel  keys,  locks,  watch  cases,  watch  movements,  steel  bars 
and  plates,  etc.  It  may  be  operated  in  any  punch,  screw  or  lever 
press.  The  shank  is  made  straight  or  to  any  taper  and  length  desired. 
It  is  set  up  in  the  same  manner  as  an  ordinary  punch,  but  the  stroke 
of  the  press  nnist  be  limited  and  carefully  adjusted  to  the  depth  of 
the  impression  required.  As  the  discs  revolve,  the  figures  are  brought 
into  correct  alignment,  are  equally  spaced  apart  and  are  sunk  pre- 
cisely the  same  depth,  thus  insuring  perfect  uniformity.  The  lever 
bar  may  be  attached  to  any  stationary  part  of  the  press,  and  the 
number  will  then  advance  automatically  in  consecutive  order  with 
each  stroke.  The  figures  and  letters  are  made  to  any  size  desired 
and  are  cut  upon  "tool  steel"  wheels,  carefully  hardened  and  tem- 
pered. 

Fig.  -'  shows  a  style  which  is  designed  for  stamping  the  style,  size, 
grade,  type,  ampere,  voltage  and  power  numbers  upon  name  plates, 
tags  or  parts  of  motors,  dynamos,  electric  meters,  etc.  Any  combina- 
tion of  letters  and  figures  may  be  set  instantly — skipping  backward 
or  forward — as  is  required  for  numbers  which  do  not  progress  con- 
secutively. Each  numbering  disc  or  wheel  is  provided  with  a  lever 
which  operates  it  independently  of  the  others.  The  ends  of  the  levers 
form  a  small  keyboard.     Remarkable  speed  is  invariably  attained  as 


l.igglc  juint  iiiMirch  maximum  power  with  c<jmparativcly  slight  pres- 
sure upon  the  lever.  A  consecutive  nuniberiiig  machine  is  shown 
m  the  cut.  These  machines  arc  made  by  the  Hates  Machine  Company, 
_■^^ll  llroadway.  New  York. 


Bcarinns  for  Dynamos  and  Motors, 

llie  llobart  Electric  Manufacturing  Company,  Troy,  Ohio,  is  using 
new  bearings  for  its  dynamos  and  motors,  which  have  some  features 
of  merit.  With  its  self-aligning,  self-oiling  bearings  a  hot  box  seems 
quite  impossible.  Superior  machine  work  secures  accurate  alignment, 
hut  as  an  additional  precaution  the  company  provides  for  the  self- 
adjustment  of  the  bearing  sleeve  so  as  to  secure  exact  and  automatic 
conformity  with  the  shaft.  The  sleeves  are  of  the  best  anti-friction 
metal  and  are  readily  removable  and  interchangeable.  The  oil 
chambers  are  large.  This  reduces  the  attention  to  a  minimum.  The 
thrust  collars  provided  for  centering  the  shaft  magnetically  de- 
serve especial  consideration.  These  thrust  collars  provide  against  too 
great  end  play  and  secure  the  proper  amount  of  end  play,  at  the  same 
time  preventing  the  armature  from  being  drawn  against  one  bearing. 
Correct  end  play  further  facilitates  lubrication  and  prevents  the 
brushes  from  wearing  grooves  in  the  commutator. 


Nimshew,  Cal.,  Power  House. 

,\t  the  Nimshew  power  house  of  the  Valley  Counties  Power  Com- 
pany, a  sub-company  of  the  California  Gas  &  Electric  Corporation, 
the  first  two  machines  have  begun  operation,  feeding  into  the  trans- 
mission line  of  the  Bay  Counties  Power  Company.  The  power  house 
is  located  in  the  Butte  Creek  Canyon,  24  miles  from  Chico.  The 
available  total  head  of  water  is  1,531  ft.,  taken  down  in  one  pipe  line 
6,200  ft.  long,  and  tapering  in  three  sections,  from  30  to  28}^  in, 
diameter.  Within  the  power  house  the  pipe  terminates  in  a  Y,  each 
branch  of  the  Y  supplying  a  3,700-hp  water  wheel,  the  largest  ones, 
it  is  stated,  operated  by  one  single  jet  of  water. 

The  generators  are  of  the  Stanley  Electric  Company's  make,  the 
rotary  element  mounted  on  one  single  shaft  with  the  water  wheel. 
The  entire  hydroelectric  unit  runs  in  two  bearings,  the  rotary  element 
of  the  generator  between  the  bearings,  and  the  water  wheel  over- 
hung. Shaft  and  wheel  disc  are  nickel-steel  forgings  (the 
shaft  being  hollow,  forged  and  oil-tempered),  made  by  the 
Bethlehem  Steel  Company ;  and  the  buckets  are  steel  cast- 
ings of  the  ellipsoidal  type.  The  total  weight  of  the  revolv- 
ing part  of  each  unit  is  over  40  tons  ;  and  the  speed  240  r.p.m. 


"^ 


Figs,  i,  2  and  3. — Numbering  Machine. 


soon  as  the  operator  becomes  practised.  This  experience  is  very 
easily  acquired  by  an  ordinary  machine  hand.  The  figures  or  letters 
which  are  in  stamping  position  are  always  shown  by  the  indicators 
on  the  front  of  the  wheels  just  below  the  keyboard. 

The  hand  lever  bench  press  shown  in  Fig.  3  is  designed  to  facili- 
tate the  operation  of  Figs,  i  and  2,  but  as  before  stated,  any  punch, 
screw  or  lever  press  may  be  utilized.  Adjustable  gauges  are  usually 
provided  to  which  the  pieces  or  parts  to  be  numbered  are  fed.     A 


Each  Doble  wheel  is  provided  with  a  Doble  needle  regulating  de- 
flecting nozzle  and  hydraulically  operated  piston  gate,  and  a  Lom- 
bard governor  with  electric  speed  controller  taking  care  of  the 
sudden  fluctuations  of  the  load  by  deflecting  the  nozzle ;  whereas 
the  regulating  needle  is  operated  by  hand  and  set  according  to  the 
average  load  of  the  respective  hours  of  the  day.  The  hydraulic 
machinery,  including  shaft,  bearings  and  gates,  was  designed  and 
built  by  the  Abner  Doble  Company,  of  San  Francisco. 
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Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Speculation  was  dull  and 
professional,  and  industrial  stocks  were  unfavorably  regarded  on 
poor  earnings  showings  and  adverse  indications  as  to  iron  and 
steel  industrials.  The  traction  stocks  received  support  from  local 
political  sources,  based  on  speculation  attending  the  municipal  con- 
test in  New  York  City.  Despite  the  conllicting  rumors  in  regard  to 
the  position  of  Amalgamated  Copper,  that  stock  held  firm,  although 
it  was  much  less  active  than  during  the  week  previous.  On  Friday 
the  market  was  dull  in  spite  of  its  heaviness  and  the  further  indi- 
cations of  very  poor  bank  averages  for  the  week.  Brooklyn  Rap. 
Tran.  closed  at  3SJ4.  a  net  gain  of  iJ4>  the  sales  aggregating  57,150 
shares.  Met.  St.  Ry.  fluctuated  between  107^  and  iiiyi,  closing 
at  10954  a  gain  of  2J4.  Man.  Elev.  made  a  gain  of  2  points ;  closing 
at  ^SSVi-  The  electrics  were  firmer  and  showed  an  advancing 
tendency.  General  Electric  reached  I53J^4.  but  close'd  at  the  week's 
lowest  figure — 1485/2.  This,  however,  is  a  gain  of  ]A  point.  West- 
inghousc  common  made  a  net  gain  of  6  points,  closing  at  137.  West- 
ern Union  gained  J4  point  net,  closing  at  82j4-  Following  are  the 
closing  quotations  of  November  4: 


Oct.  27 

American  Tel.  &  Cable 78 

American  Tel.  &  Tel 123 

NEW  : 
Nov.  4 

78 
12!) 

24 

:kH 
•io 

44 

*VA 
:M 

8 

BOS' 

Nov,  4 
127K 

244 
l.TO 

philad: 

Nov,  4 
43 
47 
47 

7M 

CHIC 
Nov,  4 

liil 
187 
115 

TORK. 

General  Electric 

Hudson  River  Tel 

Oct.  27 
150 

Nov.  4 
15U 

American  Hist.  Tel 24 

Brooiilyn  Rapid  Transit  . . .     3fh 

Commercial  Cable 

Mectric  Hoat 17 

Electric  Boit  pfd 41 

Metropolitan  St,  Ry 

N.  E.  Elec.  Veh.Tms. ,. 

N,  Y,  &N.  J,  Tel 

Marconi  Tel 

Western  Union  Tel 

Westinghouse  com, , . . 

110 

.     , ,  137»is 

lltl'4 
83 

Electric  Lead  Reduction, .  .    *IH 

131! 

EHectric  Vehicle  5 

Westinghouse  pfd 

roN. 

Western  Tel.  &  Tel.  i>fd. 

Mexican  Telephone 

New  England  Telephone 

Mass.  Elec.  Ry 

Mass,  Elec.  Ry.  pfd,,,. 

ELPHIA, 

Phila.  Traction 

Phila,  Electric  

Phila,  Rapid  Trans 

AGO. 

National  Carbon  pfd 

Metropolitan  Elev.com, 
Union  Traction  

1H5 

Oct.  27 

'.'.'..  *m 

.   123 
. . . .     10 

.  .     77H 

Oct.  27 
. ...    il4 
.,,,      5?* 
,...     11^ 

Oct,  27 
,,,.    85 
....    17 
, ,,,      IH 

185 

Electric  Vehicle  pf d 8 

Oct,  27 

American  Tel.  &  Tel 123?4 

Cumberland  Telephone *115 

Edison  Elec.  Ilium 231 

General  Electric 14H 

Wetttern  Tel.  &  Tel *10 

Nov.  4 
75 

*I23!, 
18H 

77!^ 

Oct.  27 

American  Railways 42H 

Eleo.  Storage  battery *5li 

Haeo.  Storage  Battery  pfd.      *5(i 
Blec.  Co.  of  America T% 

Oct,  27 

Central  Union  Tel 

Chicago  Edison 

Ohicago  City  Ry         . . .           169 

Nov.  4 

'J5M 

8^(1 
12 

Nov.  4 

V 
6 

Chicago  Tel.  Co 

National  Carbon 15 

Union  Traction  pfd, , , . 

.      32 

3U 

*A8ked 

CHICAGO  RAILWAYS  COMPANY.— Application  has  been 
made  for  articles  of  incorporation  of  the  Chicago  Railways  Company, 
which,  it  is  said,  will  be  the  financial  factor  in  the  solution  of  the 
problems  confronting  the  Union  Traction  Company  and  its  under- 
lying corporations.  The  commissioners  making  the  application  are 
Nathan  C.  Johnson,  W.  E.  Cooper  and  Archibald  G.  Thiselton.  Mr. 
Alfred  Skitt  is  said  to  be  the  prospective  president,  as  well  as  a 
director  of  the  company,  and  Harry  B.  Hollis,  now  a  director  of 
the  Union  Traction  Company,  has  tendered  his  resignation  of  that 
office,  and  will  be  associated  with  Mr.  Skitt  in  the  directory  of  the 
new  corporation.  While  the  capitalization  of  the  new  concern  is 
placed  nominally  at  $io,ooo,  it  is  said  to  be  the  purpose  of  its  pro- 
moters to  increase  it,  as  soon  as  the  organization  is  complete,  to 
$5,000,000,  and  later  to  a  figure  that  will  cover  the  amount  required 
for  the  rehabilitation  of  the  North  and  West  Side  systems.  The 
new  company  is  declared  to  be  not  organized  for  any  purpose  un- 
friendly to  the  receivership  of  the  Union  Traction  Company,  and  any 
leases  which  may  be  made  by  it  will  be  subject  to  the  termination  of 
the  receivership. 

CINCINNATI  GAS  &  ELECTRIC— The  Cincinnati  Gas  &  Elec- 
tric Company  reports  that  during  the  past  three  months  43,000  new 
gas  services  have  been  established  and  27,000  new  gas  ranges  have 
been  disposed  of.  Within  the  same  period  the  gas  consumptiori  has 
been  60,000,000  ft.  greater  than  during  the  same  period  last  year.  In 
the  three  months  22,000  electric  lights  have  been  installed.  The  daily 
consumption  of  gas  is  increasing  at  the  rate  of  600,000  to  900,000  ft. 
over  last  year  at  this  time.  The  electric  output  has  increased  over 
20  per  cent. 

BELL  TELEPHONE  OUTPUT.— The  American  Telephone  & 
Telegraph   Company   reports   for  Sept.,   1903,   its  output   of  instru- 


ments to  be  79,406,  which,  after  deducting  returns  of  33,438,  there  is 
left  net  output  for  the  month  of  48,968,  against  31,677  in  the  corre- 
sponding month  last  year.  The  increase  is  14,391,  From  Jan,  i 
to  Sept,  30,  there  is  a  decrease  of  8,247  instruments,  compared  with 
the  corresponding  period  last  year.  The  output  thus  far  in  1903  is 
453,398.    Outstanding  instruments,  total  3,603,718, 

MONTREAL  TROLLEY  EARNINGS.— The  Montreal  Street 
Railway  reports  as  follows  for  the  year  ended  Sept.  30,  1903: 

1903.  1902.  Changes. 

Gross    $2,222,000  $2,046,000      Inc.      $176,000 

Expenses    1,317,000  1,135,000     Inc.        182,000 

Net     $905,000  $91 1,000     Dec.       $6,000 

ICarncd  on  capital  stock   11.41%  11.68%      Dec.         .27% 

Passengers  carried    54,500,000         49,900,000     Inc.    4,600,000 

The  decrease  in  net  earnings  was  due  to  two  strikes,  one  in  Feb- 
ruary and  another  in  May.  Computing  the  loss  of  car  earnings  to- 
gether with  expenses  of  these  strikes,  brings  the  net  earnings  down 
some  $200,000.  The  dividends  paid  during  the  year  amounted  to 
$600,000.  During  the  year  $r,ooo,ooo  new  stock  was  issued  for 
extensions. 

AMERICAN  LIGHT  &  TRACTION  makes  the  subjoined  annual 
report  for  the  year  ended  June  30,  1903: 

1903.  1902.  Changes. 

Dividends    received     $1,006,593         $769,093     Inc.  $237,500 

Other    income     85,470  24,240     Inc.       61,230 

Total     income     $1,092,063         $793,333     Inc.  $298,730 

Expenses 25,078  20,071      Inc.         5,007 

Balance $1,066,985         $773,262     Inc.  $293,723 

Preferred    dividend     528.337  457,015     Inc.       71,322 

Surplus     $538,648         $316,247     Inc.  $222,401 

DIVIDENDS. — Directors  of  New  England  Telephone  &  Tele- 
graph have  declared  a  regular  quarterly  dividend  of  ij^  per  cent., 
payable  November  14.  The  directors  of  the  Consolidated  Gas  Com- 
pany, of  New  York,  have  declared  the  regular  quarterly  dividend  of 
2  per  cent.,  payable  December  15.  The  Nassau  Electric  Railroad 
Company  has  declared  a  dividend  of  4  per  cent,  on  its  preferred 
stock,  payable  November  14. 

TWO-CENT  TROLLEY  FARES,— A  proposition  to  build  and 
equip  four  street  railways  to  be  operated  at  a  straight  two-cent  fare 
has  been  received  by  the  City  Clerk  of  Cleveland.  The  proposition 
was  made  by  William  Christy  through  his  attorney,  C.  W.  Collister. 
Mr.  Christy  has  for  years  been  actively  interested  in  the  street  rail- 
road business  in  Cleveland  and  other  cities. 

TROLLEY  ROAD  LIEN.— The  Vandergrift  Construction  Com- 
pany, of  Philadelphia,  has  filed  a  lien  for  $112,944.82  against  the 
Hampton  Roads  Railway  &  Electric  Company,  which  recently  went 
into  the  hands  of  a  receiver.  The  sum  claimed  is  balance  due  on 
construction  work  for  the  railway  line,  which  was  built  by  the  Van- 
dergrift Company. 


Commercial  Intelligence, 

THE  WEEK  IN  TRADE.— Cooler  weather  has  stimulated  retail 
trade  generally  throughout  the  country,  and  this  is  reflected  in  the 
increasing  demand  for  seasonable  goods.  The  movement  of  the 
crops  in  the  northwest,  west  and  south  has  been  freer,  and  interior 
collections  have  improved.  While  buying  is  classed  as  conservative, 
eastern  jobbers  note  a  more  cheerful  tone  in  trade.  The  tendency 
to  scale  down  the  gains  hitherto  reported  is  still  shown  in  reports  of 
railway  earnings.  Up  to  the  end  of  October  the  gain  of  all  roads 
reporting  is  close  to  7  per  cent.  The  labor  situation  is  rather  unset- 
tled, and  it  is  openly  stated  that  the  suspensions  of  industries  of  late 
and  the  retrenchment  policies  of  the  leading  railroads  have  been 
partly  inspired  to  curb  foolish  tendencies  on  the  part  of  labor  or- 
ganizations. Agricultural  producers  show  a  tendency  to  refuse  to 
accept  lower  prices  for  their  surplus  and  there  is  an  immense  de- 
mand from  millers.  Cotton  also  exhibits  the  same  tendency,  pro- 
ducers showing  no  inclination  to  part  freely  with  their  product, 
though  prices  are  lYi  cents  higher  than  a  year  ago.  In  lumber 
there  is  a  better  tone,   and   other  building  material   is   steady.     In 
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iron  and  stcci  few  chanKcs  nrc  noted,  tlic  trndc  being  weak.  Fin- 
ished producls  were  slrouK,  ni)twillist:(iulinK  the  cuts  in  crude  ma- 
terial. Hardware  ia  rr|)orle<l  active.  1  lie  shut  down  of  the  Aiiial 
Katiiatel  Copper  mines  has  liad  a  strciiKllu-niiiK  effect  on  thai  iiirtal 
Hie  output  of  those  mines  is  placed  at  .•o,(iih),o(x>  pounds  nioiithl> 
The  market  was  rather  excited  on  the  report  of  tlie  closiiin  down 
of  the  AiiialKamated  mines  and  consumers  rushed  in  to  buy  fur  early 
as  well  as  later  delivery.  Prices  advanced  rapidly,  and  closed  strong 
at  the  following  t|uotations:  Lake  i.V/i  to  ij-KJc :  electrolytic,  t,V/4 
to  1354c.:  cathodes  13  to  laJ^ic. ;  casting  slock  13.'^  to  i8)6c.  Ihe 
business  failures  for  the  week  ending  Oct,  2<)  as  compiled  by  Hrml- 
strrel's.  aRgrc^;aled  .'17,  as  compared  with  Ji6  the  week  previous  and 
lO.j  the  corresponding  week  last  year. 

rORKIGN  rK.\l)Iv--'rhc  classified  trade  report  for  September 
makes  some  interesting  comparisons.  The  decrease  of  imports  was 
chiefly  composed  of  "animals  and  food,"  mostly  sugar.  Activity  of 
manufactures  is  indicated  both  in  the  increase  of  crude  materials  by 
S.l.sr'^^.Oi.?.  aiul  the  decrease  of  "partly  manufacture<r'  by  $.5.<Al.-7.! 
The  changing  aspect  of  international  trade  is  well  shown  in  the 
decrease  of  imports  of  luxuries  by  $.|.|.).45i,  against  an  increase  for 
the  nine  months  of  $9,036,553.  The  import  of  pig  iron  was  over  a 
million  less  than  in  the  previous  September,  and  the  total  decrease 
of  iron  and  steel  products  was  over  two  millions.  The  decrease  of 
agricultural  exports  was  larger  than  the  total  decrease  of  exports, 
there  being  an  increase  of  exports  of  several  classes,  the  largest  be- 
ing $1,473,360  for  manufactures.  This  is  more  than  a  million  over 
the  increase  for  nine  months,  indicating  that  some  lost  ground  is 
being  regained.  The  exports  of  electrical  machinery  for  the  last 
nine  months  amounted  to  $3.8/5.003  as  compared  with  $4..300,I5I 
for  the  nine  months  Inst  year,  due  to  the  springing  up  of  large 
.American  factories  abroad  ,  for  heavy  material ;  but  the  demand  for 
electrical  specialties  is  very  large. 

CANADIAN  NICKF.T,.— By  (he  recent  purchase  of  a  controlling 
interest  in  the  Bruce  Nickel  Mines  of  Sudbury,  Ont.,  Chas.  M. 
Schwab  and  his  associates  in  the  International  Nickel  Company  be- 
come dominant  factors  in  the  Canadian  Nickel  ore  field  and  ultimate- 
ly will  be  in  position  to  control  the  world's  output.  Through  the 
subsidiary  Canadian  Copper  Company  the  International  Nickel  Com- 
pany acquired  for  $600,000  the  famous  Bruce  mines  on  the  north 
shore  of  Georgian  Bay.  The  mines  were  bovight  in  7847  by  an  Eng- 
lish corporation  for  $200,000  About  $10,000,000  worth  of  ore  has 
been  taken  out.  Since  1870  they  have  been  worked  only  occasionally. 
The  International  Nickel  Company  will  utilize  the  ore  for  a  flux 
for  its  new  smelting  plants  at  Sudbury  where  $1,000,000  is  being 
spent  in  reduction  works.  Mr.  Edison  is  understood  to  be  heavily 
interested  in  Canadian  nickel.  He  uses  large  quantities  of  nickel 
in  his  new  stora.ge  battery. 

ANOTHER  EI.  ORO  POWER  PROJECT.— Another  group  of 
.American  capitalists  contemplate  the  construction  of  power  trans- 
mission lines  into  the  El  Oro  mining  district  As  mentioned  in  our 
last  issue,  the  Mexican  Light  &•  Power  Company.  Limited, 
propose  to  generate  current  at  its  huge  Necaxa  plant  for  transmission 
to  El  Oro.  some  too  miles  distant.  It  has  since  been  learned  that  the 
Guanajuato  Power  &  Light  Company.  Limited,  which  has  just  com- 
pleted the  construction  of  a  transmission  line  between  the  Douro 
River  and  the  Guanajuato  mining  region,  more  than  100  miles 
long,  will  immediately  begin  work  on  a  large  hydraulic  plant  in  the 
State  of  Michoacan,  which  will  generate  current  to  be  carried  45 
miles  to  the  El  Oro  and  Tlalpuiahua  camps.  Contracts  have  already 
been  secured  for  several  thousand  horse  power.  Mr.  H.  Hine,  for- 
merly of  the  Stanley  interests,  is  president  of  the  Guanajuato  Com- 
pany. 

HIGH  PRICE  OE  SHELLAC— One  of  the  articles  of  large  con- 
sumption in  more  than  one  electrical  art  is  shellac,  of  which  there 
now  appears  to  be  a  short  supply.  In  January.  1900.  S.  A.  S.  shellac, 
which  is  one  of  the  standard  medium  grades,  sold  at  16^  cents  a 
pound.  To-day  the  same  quality  commands  52  cents  a  pound  in 
the  wholesale  market.  The  advance  began  in  tqoi.  when  the  price 
went  to  22  cents,  then  to  20  cents,  and  early  in  1002  it  was  quoted 
at  32^  cents.  Since  then  it  has  been  steadily  rising.  T.  N..  the 
lowest  grade  of  shellac,  is  now  selling  at  48  cents.  Ehiring  the 
period  from  January  to  September  53.241  cases,  each  containing 
about  240  pounds  of  shellac,  have  been  imported.  During  the  same 
period  last  year  44.222  cases  were  imported,  and  in  1901.  51,000  cases. 
The  new  crop  comes  to  market  in  January  and  February,  but  no  de- 
crease in  price  is  looked  for  then. 

GRASS  VALLEY  MINING  PLANT.— The  New  York  Grass 
Vallev  Gold  Mining  Company's  big  plant.  Grass  Valley.  Cal..  is  in 
operation  and  more  stamps  are  being  installed  to  increase  the  oiitput. 
No  new  building  will  he  erected  for  the  electric  light  plant,  as  it 
will  be  installed  in  a  building  that  has  alreadv  been  out  nn  for  that 
purpose.  The  plant  will  be  of  about  100  lights,  which  will  light  the 
mine  throughout,  underground,  in  the  various  levels,  shafts,  etc.. 
as  well  as  the  tunnel  and  the  entire  mine  and  plant.     The  electric 


plant  Bi  well  a*  the  mill,  stamps,  concentrators,  compressor,  hoist, 
pumps,  etc.,  are  all  run  with  free  water  power  owned  by  the  com- 
pany. TIm'.  big  mine  ami  pLiiit  will  within  our  yi-m  he  the  l.irgesl 
111  the  district. 

TKLPIlKRAfii:  FOR  JACKSONVILLE,  ILL.  The  Jackson- 
ville Gas.  Light  &  Coke  Company  has  just  installed  a  coal-hoisting 
and  handling  system  purchased  from  the  United  Telpherage  Com- 
I)any,  of  20  llroad  Street,  New  York  City,  which  has  of  late  devel- 
oped (juite  a  large  business  with  gas  and  electric  light  plants  for 
moving  their  coal  and  ashes.  At  Jacksonville  the  coal  is  delivered 
lo  a  large  hopper,  from  which  Ihe  telpher  hoist  loads  and  transports 
it  to  various  points  in  the  coal  shed,  holding  about  1,500  tons.  The 
hoist  handles  1,200  pounds  at  a  lime.  The  plant  was  installed  by 
Mr.  F.  G.  Roberts,  of  the  Telpherage  Company. 

SEWER  CONTRACT  FOR  G.  M.  GEST.— At  a  special  meeting 
of  the  West  Orange  Town  Council  last  week  for  the  purpose  of 
passing  on  the  a|)plicalion  of  the  Harrison  Construction  Company, 
which  desired  to  transfer  its  contract  for  building  section  I  of  the 
outlet  sewer  to  Guy  M.  Gest,  the  electrical  subway  contractor  of 
New  York,  the  sewer  conunittee  reported  favorably  on  the  matter 
and  the  transfer  was  made,  the  work  to  be  done  for  the  same  amount 
and  under  the  same  terms  as  those  assumed  by  the  Harrison  com- 
pany. Mr.  Gest  gave  bonds  for  $10,000  to  insure  the  faithful  per- 
formance of  the  contract. 

THE  AMERICAN  ELECTRIC  TELEPHONE  COMPANY,  of 
Chicago,  reports  a  long  list  of  exchanges  which  it  has  recently 
e(|uipped  with  apparatus,  either  the  regular  express  switchboard  or 
the  Rell  express  type  of  central  oflFice  equipment.  The  following 
is  a  partial  list  of  the  most  recent  shipments:  Wilmont.  S.  D.,  100- 
linc  Bell  express;  Effingham,  Kan.,  200-line  Bell  express;  Topeka. 
Kan.,  25-line  Bell  express;  Troy,  N.  C.,  loo-line  Bell  express;  Frank- 
fort, Kan.,  100-line  express;  Hale,  Mo.,  200-line  express;  Fort 
Riley,  Kan..  50-line  Bell  express;  Kingman,  Ariz.,  150-line  express; 
Trenton,  Mo.,  100-line  express;  Chillicothe,  Tex.,  2S-line  express. 

AJAX  MOTOR  VEHICLE  COMPANY.— The  Ajax  Motor  Ve- 
hicle Company,  of  220  West  Thirty-sixth  Street.  New  York  City. 
has  made  an  assignment  to  Charles  G.  Cornell.  The  company  was 
incorporated  in  July,  19OT.  with  a  capital  stock  of  $10,000.  with  Al- 
fred L.  Simpson  as  president.  In  January  last  the  company's  state- 
ment showed  assets  of  $54,000  and  liabilities  of  $20,500.  The  com- 
pany manufactured  electric  automobile  runnbouts.  motors,  etc.  The 
assignment  is  attributed  to  dull  business.  The  business  does  not  ap- 
pear to  have  gone  beyond  the  experimental  stage. 

ST.  LOUIS  EXPOSITION.— Although  the  St.  Louis  Exposition 
is  built  partly  upon  a  side  hill,  it  will  he  necessary  to  raise  some 
of  the  drainage  and  sewerage  by  pumping,  in  order  to  effect  its 
disposal.  For  this  purpose  the  authorities  have  purchased  from 
Henry  R.  Worthington  four  12-in.  vertical  centrifugal  sewerage 
pumps,  each  having  a  capacity  of  3.000  gallons  per  minute  and  cap- 
able of  operating  against  a  head  of  60  ft.  These  pumps  will  be 
driven  by  Wcstinghouse  vertical-shaft   induction   motors. 

GENERAL  ELECTRIC  EOITIPMENT  FOR  MEXICAN 
MINES. — The  Guanajuato  Consolidated  Mining  &  Milling  Company, 
which  operates  one  of  the  more  important  properties  in  the  Guan- 
ajuato mining  district.  Mexico,  has  placed  a  contract  with  the  Gen- 
eral Electric  Company  for  considerable  electrical  equipment  to  dis- 
place steam  power  hitherto  utilized  by  the  company.  Several  fur- 
ther contracts  for  motors,  etc..  are  expected  to  be  let  shortly  for  use 
in  other  mines  in  the  same  vicinity. 

STROMRF.RG-CARLSON  TELEPHONE  MFG.  COMPANY, 
of  Rochester.  N.  Y..  reports  that  its  underground  cable  department 
located  there  is  running  full  blast  A  recent  shipment  of  60.000 
ft.  of  undereround  cable  was  made  to  the  Keystone  Telephone  Com- 
pany of  Pennsylvania.  They  are  so  situated  as  to  be  able  to  make  the 
cable  according  to  any  specifications  submitted. 

A  LARGE  TELEPHONE  ORDER.— The  Kelloeg  Switchboard 
R-  Supply  Company.  Chicaeo.  has  lately  received  an  order  from  the 
Cuyahoo-a  Telephone  Company  of  Geveland  for  8050  telephones. 
5000  wall  sets.  2t;oo  desk  sets  and  550  pay  station  sets.  The  Kellogg 
Company  is  building  for  the  same  telephone  company  an  t8,ooo  line 
board. 

LUNKENHEIATER  FRENCH  OFFICE— The  Lunkenheimer 
Company  of  Cincinnati  ha-:  experienced  a  growing  demand  for  its 
valves  and  specialties  in  France,  and  has  opened  a  branch  oflice  at 
2A  Boulevard  Voltaire.  Paris,  where  it  will  carry  a  complete  stock 
of  goods. 

ORDER  FOR  TELEPHONE  RECETVERS— The  Lambert 
Schmidt  Telephone  Mfe.  Company,  of  .Hobok<"n.  N.  J.,  has  just 
received  a  contract  from  the  Eastern  Telephone  Company  of  Phil- 
adelphia for  5000  high  grade  double  pole  receivers.  The  award  was 
not  made  on  price,  as  there  was  severe  competition. 
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FAILURE  OF  JANSSENS.— The  Societe  Anonyme  des  Etab- 
lissemeiits  Janssens,  of  Paris,  which  concern  was  the  largest  handier 
of  American  machine  tools  and  other  machinery  in  France,  and  one 
of  the  biggest  in  Europe,  has  gone  into  bankruptcy.  The  Societe 
had  been  laboring  under  financial  difficulties  for  a  considerable  time 
past.  There  are  several  American  creditors.  The  Societe  was  or- 
ganized in  1901  for  the  purpose  of  taking  over  the  extensive  business 
of  Adolphe  Janssens.  Previous  to  that  date  British  machinery  exclu- 
sively was  imported.  Since  the  formation  of  the  Societe  fully  $4,000,- 
(XX)  worth  of  Yankee  labor-saving  devices  went  through  the  books. 
Branch  establishments  were  opened  in  Belgium  and  in  anticipation 
of  an  extensive  trade  during  the  Paris  Exposition  huge  contracts 
were  placed  in  the  States  for  machine  tools  of  all  descriptions.  The 
looked-for  business  did  not  all  materialize.  Mr.  Janssens  shortly 
after  the  exposition  closed  relinquished  the  active  management  of 
the  concern.  He  was  succeeded  by  his  son,  who  had  had  but  little 
experience  in  the  business.  The  failure  is  attributed  to  too  heavy  ex- 
penses and  mismanagement.  Machinery  in  many  cases  was  sold 
for  little  or  no  profit.  For  instance,  one  lot  costing  $10,000  was  sold 
delivered  in  Spain  for  only  $10,075.  The  Societe  was  mulcted  in  large 
penalties  for  non-delivery  on  time  on  large  quantities  of  machine 
tools  for  the  French  arsenals.  Among  the  American  creditors  are 
the  Watson-Stillman  Company,  204  East  Forty-third  Street,  New 
York;  the  Union  Manufacturing  Company,  of  New  Britain,  Conn.; 
Manning,  Maxwell  &  Moore,  85  Liberty  Street,  New  York  ;  the  Stand- 
ard Tool  Company,  of  Cleveland,  Ohio ;  Warner  &  Swasey,  of 
Cleveland,  Ohio;  the  New  Haven  (Conn.)  Manufacturing  Company, 
the  Springfield  Machine  Tool  Company,  of  Muskegon  Heights,  Mich. ; 
the  J.  A.  Fay  &  Egan  Company,  of  Cincinnati,  Ohio.  The  German 
house  of  Schuchardt  &  Schutte,  who  are  the  largest  handlers  of 
American  machinery  on  the  other  side,  represent  the  interests  of 
several  American  creditors.  They  have  just  opened  branch  stock 
rooms  in  the  French  capital.  The  New  York  offices  of  the  concern 
are  in  the  Beard  Building.  The  American  creditors'  claims  foot  up 
a  total  of  some  $50,000.  It  is  expected  from  the  information  so  far 
in  hand  at  this  end  that  the  Societe  will  be  able  to  pay  at  least  20 
cents  on  the  dollar. 

ELECTRIC  POWER  PAPER  MILL.— The  extensive  improve- 
ments at  the  mills  of  the  George  H.  Friend  Paper  &  Tablet  Company, 
Dayton,  Ohio,  have  made  it  one  of  the  most  up-to-date  plants  in  the 
country.  A  complete  electrical  equipment  displaces  the  long  lines 
of  shafting,  steam  piping  and  auxiliary  engines  and  permits  the  oper- 
ation of  the  several  departments  from  one  central  station.  The  gen- 
erating plant  consists  of  a  450-kw  Thresher  multipolar  generator 
directly  connected  to  a  Harrisburg  tandem  compound  engine,  running 
at  150  r.p.m.  Thirty-two  motors  ranging  in  size  from  i  to  200  hp, 
also  manufactured  by  the  Thresher  company,  are  located  throughout 
the  plant,  operating  individual  machines  or  groups  of  machines  ac- 
cording to  the  character  of  the  work  to  be  performed.  The  installa- 
tion of  motors  for  driving  the  supercalenders  deserves  special  men- 
tion, as  it  is  the  first  time  these  machines  have  been  thus  equipped, 
and  is  a  marked  advance  in  economy  of  operation.  The  problem  is  a 
difficult  one,  as  the  machine  requires  a  large  amount  of  power  and 
wide  variation  of  speed.  Each  machine  has  an  independent  motor, 
controlled  from  one  panel  located  so  as  to  be  under  the  hand  of  the 
operator. 

FLATS  AND  ELECTRIC  ELEVATORS.— Mr.  H.  H.  Neil,  a 
real  estate  expert,  says  in  the  New  York  Mail  and  Express:  "The 
introduction  of  the  electric  elevator  to  the  west  end,  five  years  ago, 
was  one  of  the  most  important  developments  in  the  history  of  uptown 
real  estate,  and  it  was  freely  predicted  at  the  time  that  no  more  flats 
of  the  older  type  would  be  built  west  of  Central  Park.  This  predic- 
tion has  not  been  found  false  as  yet,  but  there  seems  to  be  a  possi- 
bility, in  the  enormously  increased  demand  of  late  for  old-fashioned 
flats,  that  early  expectations  in  this  matter  may  have  to  be  somewhat 
modified.  The  facts  is  that  the  new  building  law.  while  it  was  at 
first  expected  to  make  the  builder  of  five-story  buildings  most  un- 
happy, has  proven  just  as  severe,  and  perhaps  more  severe,  upon  the 
builder  of  seven-story  apartment  houses.  The  latter,  in  fact,  can 
no  longer  be  produced  with  any  hope  of  economical  profits.  Nor  can 
the  five-story  flat  of  the  old  kind."  The  general  introduction  of  elec- 
tric elevators  in  dwellings  is  a  distinct  feature  of  New  York  life. 

GENERAL  ELECTRIC  ITALIAN  CONTRACT.— The  Medit- 
erranean Thomson-Houston  Company,  which  is  largely  controlled 
by  General  Electric  interests,  has  secured  a  contract  for  the  con- 
struction of  a  large  hydraulic  power  plant  to  generate  current  for 
transmission  to  Turin,  Italy.  The  plant  is  to  be  built  at  the  foot  of 
Mont  Cenis.  Its  initial  capacity  will  be  4200-kw.  The  equipment  will 
consist  of  three  twelve-pole  turbine-driven  three-phase  alternators 
of  1400-kw  capacity  each.  The  generating  pressure  will  be  3000 
volts.  The  line  pressure  is  to  be  30,000  volts.  The  length  of  the 
transmission  line  will  be  about  40  miles. 

GERMANY  IN  CHILL— A  joint  stock  company,  with  a  capital 
of  5,000,000  marks  ($1,190,000),  has  been  organized  at  Valparaiso  for 
the  purpose  of  securing  control  of  water  power,  erecting  an  electric 


light  and  power  plant,  and  taking  over  the  horse  car  lines.  The 
largest  stockholders  in  this  company  are  German  firms,  viz. :  Siemens- 
Schuckertwerke,  AUgemcine  Elektrizitatsgesellschaft,  Die  Union 
Elektrizitatsgesellschaft,  and  a  group  of  banking  houses,  to  which 
the  Berliner  Handelsgesellschaft,  the  Deutsche  Bank  and  the  Dis- 
kontogesellschaft  belong. 

EQUIPMENT  FOR  SYDNEY  TRACTION  SYSTEM.— The 
AUis-Chalmers  Company  has  secured  the  contract  for  the  engines  to 
be  installed  in  the  additional  sub-stations  now  under  construction 
for  the  Sydney,  N.  S.  W.,  City  and  Suburban  electric  traction  sys- 
tem. The  rotary  converters — 900-kw — with  necessary  transformers 
are  to  be  General  Electric.  This  plant  is  to  be  considerably  en- 
larged very  shortly  and  the  additional  power  may  be  generated  by 
means  of  steam  turbines. 

LIGHTING  EQUIPMENT  FOR  YOKOHAMA.— The  Yoko- 
hama (Japan)  Union  Electric  Light  Company  is  about  to  let  con- 
tracts for  an  extension  to  its  plant.  There  will  be  a  6oo-kw,  2400 
volt,  two  phase,  60  cycle,  120-rpm  field  type  alternating  current  gen- 
erator direct  connected  to  a  cross  compound  side  crank  condensing 
engine  of  900-hp  capacity,  or  else  a  turbo-generator.  It  has  not  been 
decided  yet  as  to  whether  rotaries  or  induction  motors  will  be  or- 
dered. 

RAILWAYS  IN  ITALY.— The  Mediterranean  Railroad  of  Italy, 
in  conjunction  with  a  number  of  foreign  firms — for  the  most  part 
German — is  contemplating  building  an  electric  railroad  from  Rome 
to  Naples.  For  this  purpose  it  proposes  to  ask  the  government,  in 
the  near  future,  for  the  necessary  concession.  This  road  will  be  about 
130.5  miles  in  length,  and  the  estimated  cost  thereof  $19,300,000. 

GEO.  C.  TOWLE  MANUFACTURING  COMPANY.— At  a 
meeting  of  the  directors  of  the  George  C.  Towle  Manufacturing 
Company,  held  on  October  19,  it  was  decided  to  increase  the  capital 
stock  of  the  company  to  $50,000  and  to  change  the  name  of  the  com- 
pany to  the  Fidelity  Electric  Company.  Due  application  is  now  to 
be  made  to  the  State  to  the  above  effect,  for  proper  authorization. 

LIGHTING  AT  VLADIVOSTOCK.— The  growing  city  of  Vlad- 
ivostock,  Siberia,  needs  an  electric  light  plant.  It  has  40,000  inhab- 
itants. An  English  firm  made  a  favorable  offer  for  the  plant,  which 
was  for  a  time  under  consideration  and  is  now  before  the  municipal 
board.  A  Seattle  firm  had  this  same  electric  offer  under  considera- 
tion but  could  not  see  its  way  clear  to  accept  it. 

IRON  CITY  ENGINEERING  COMPANY,  Frick  Building, 
Pittsburg,  Pa.,  has  secured  contracts  for  two  complete  electric  light 
plants  to  be  installed  at  Ord  and  St.  Paul,  Neb.  It  is  also  installing 
the  electrical  equipment  in  the  new  shops  of  the  Hockensmith  Wheel 
&  Mine  Car  Company,  Pcnn  Station,  Pa. 

Sooo-KW  CURTIS'  TURBINE  IN  SERVICE  IN  CHICAGO.— 
The  first  unit  consisting  of  a  5000-kw  Curtis'  turbine  is  now  running, 
it  is  reported,  on  regular  commercial  service  at  the  Commonwealth 
Electric  Company,  of  Chicago's  new  plant.  Two  more  units  of  sim- 
ilar capacity  are  now  being  installed. 

ELECTRICAL  SUPPLIES  FOR  ABROAD.— The  American 
General  Trading  Company,  136  Liberty  Street,  New  York,  of  which 
concern  Geo.  E.  Austin  is  manager,  has  some  substantial  contracts 
in  hand  for  various  electrical  supplies  for  export  to  Mexico,  Brazil 
and  the  Hawaiian  Islands. 

VARIOUS  EQUIPMENT  FOR  JAPAN.— The  Japanese  house 
of  Mitsui  &  Company  is  about  to  place  some  substantial  contracts 
in  this  market  for  electrical  equipment  for  the  Far  East.  The  firm 
is  also  figuring  on  big  equipment  for  which  orders  are  expected  to 
be  placed  here. 

GENERAL  ELECTRIC  MEXICAN  CONTRACT  FOR  TRANS- 
FORMERS.— The  General  Electric  Company  has  been  allotted  the 
contract  for   the  transformers,  45,000  hp   all   told,   by   the  Mexican 
"Light  &  Power  Company  for  its  Necaxa-Mexico  City  power  system. 

BALL  ENGINE  ORDER.— The  Ball  Engine  Company,  of  Erie, 
Pa.,  will  install  three  450-hp  engines  direct  connected  to  generators 
for  the  Milwaukee  Coal  &  Coke  Company,  Milwaukee,  Wis.  These 
engines  are  to  be  used  for  by-product  coke  ovens. 

LIGHTING  IN  PEKIN.— It  is  reported  that  a  Hamburg  firm  has 
received  an  order  to  equip  the  Chinese  Emperor's  palace  at  Pekin 
with  electricity.  For  this  purpose  dynamos,  four  steam  engines  and 
sixteen  transformers  will  be  required. 

TELPHERAGE  FOR  JAPAN.— The  Imperial  Steel  Works,  of 
Japan,  have  just  placed  an  order  with  the  United  Telpherage  Com- 
pany, of  New  York,  for  a  telpher  plant  intended  to  handle  coal, 
supplies,  material,  etc. 

CUTTER  CIRCUIT  BREAKERS  FOR  ENGLAND.— The  Cut- 
ter Company,  of  Philadelphia,  has  just  received  a  large  British  con- 
tract which  calls  for  some  100  circuit  breakers  of  various  sizes. 

SUBMARINE  BOATS.— The  Holland  submarine  electric  torpedo 
boats  Porpoise  and  Shark  have  been  accepted  by  the  Secretary  of 
the  Navy.  
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AuiiiCAN  Klxctiociikmical  Sociity.  Secrrtmy,  C  J.  Recti,  g<g  Clicilnul 
Slirrt.    rbilaJrl|>hla,   i'a. 

Ammican  KLiCTio-TiiiiHAriUTic  AuociATiuN.  Secretary,  Dr.  C.  K.  Skin- 
rier,    New    Haven,    Cunn. 

AtfUicAN  Inititutb  or  ELScraicAL  Encinkus.  Secretary,  Ralph  W. 
'■"pe.  us   I.il>crly   .Sirrel,   New    Yiirk.      MrrliiiK^,  last   !•  1  iilay  r.u  li   iiiiintli. 

AunairAN  Railway,  Miciiianual  *  Ki.iict«ical  Asiociatiom.  Secretary, 
Walter   Mowrr,   u  VVuodwar<l  Ave.,  Urliuit,   Mich. 

AumiiCAN  .SrarEr  Railway  A«jociation.  Secretary,  T.  C.  Pennington,  aojo 
State    Street,    Chicago. 

AasociATioN  or  Kuisun  iLLuuiNAriNO  CourANiaa.  Secretary,  W.  S.  Bar- 
stow,  New  York  City  and   Tortland,  Ore. 

CALiroiNiA  Stkiet  Railway  Association.  Secretary,  J.  E.  Morris,  Oakland, 
Cal. 

Canadian  Elactsicai.  Association.  Secretary,  C.  II.  Mortimer,  Toronto, 
Ont.      Next   meeting,   Hamilton,  Ont.,    1904. 

CuicAUO  KLLcrKicAL  .'\:.&oi  lATiuN.  Sccrctaiy,  \V.  li.  Hale,  .-.ij  South  Jcf- 
lerson  Strtrt,  Chicago. 

Colorado  ELKcrRic  Light,  Towkr  Sc  Railway  Association.  Secretary, 
Ceorge   B.   Tripp,  Colorado  Springs,  Col. 

Connecticut  State  Street  Railway  .Association.  Secretary,  A.  E.  Pond, 
New  Haven,  Conn. 

Electrical  Trades  Socikty  (Member  National  Klcctrical  Trades  Asso- 
ciation). Secretary,  A.  P.  Eckert,  39  Cortlandt  Street,  New  York.  Board  of 
Directors  meets  second   Friday   of  each   month. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  Chiibbuck,  LaSalte 
lU. 

Indiana  Public  Utilities  Association.  Secretary,  A.  M.  Barron,  Indianap- 
olis,  Ind. 

Independent  Telephone  Association  of  the  United  States.  Secretary, 
I'rank   G.   Jones. 

Independknt  Tklkphone  Association  of  Southern  Indiana.  Secretary,  E. 
VV.   I'ichardi,  lluntingbiirg,  liid.     Next  iiu-eting,  Evansville,  Ind.,  Nov.   11,   190,1. 

International  Association  of  Municipal  Electricians.  Secretary,  Frank 
P.    Foster,    Corning,    N.    Y. 

Interstaie  Independent  Telephone  Association.  Secretary,  E.  M.  Cole- 
man, Louisville,  Ky.     Next  meeting,  Chicago,  111..  December  8,  9  and  10,   1903. 

Iowa  Electrical  Association.     Secretary,  W.  S.  Porter,  Eldora,  la. 

Iowa  Telephone  Association.  Secretary,  C.  C.  Deering,  Des  Moines,  la. 
Annual   meeting,   Des  Moines,   March  8,    1904. 

Kentucky  Independent  Telephone  Association.  Secretary,  James  Maret, 
Mount  Vernon,   Ind. 

Maine  Street  Railway  Association.  Secretary,  E.  A.  Newman,  71 
Congress  Street,  Portland,  Me. 

Massachusetts  Street  Railway  Association.  Secretary,  Chark-s  S.  Clark, 
70  Kilby  Street,  Boston,   Mass. 

Michigan  Interurban  and  Street  Railway  Association.  Secretary,  Ben- 
jamin S.  Hanchett,  Jr.,  Grand  Rapids,  Mich. 

National  Arm,  Pin  &  Bracket  Association.  Secretary  J.  B.  Magers,  Mad- 
ison,  Ind.      Next  meeting  Chattanooga,   Tenn.,   Nov.    lo,    1903. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  44  Whitesboro  Street,  Utica,  N.  Y.  Next  meeting 
St.  Louis,  Mo.,  September   14,   15  and    16,  1904. 

New  England  Street  Railway  Club.  Secretary,  J.  H.  Neal,  loi  Milk 
Street,  Boston,  Mass. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Liberty  Street, 
New  York. 

National  Electric  Light  Association.  Secretary,  Ernest  H.  Davis,  Wil- 
liamsport.   Pa.      Next  meeting,    Boston,    Mass.,   May  or  June,    1904. 

Northwestern  Electrical  Association.  Secretary,  T.  R.  Mercein,  85 
Michigan  Street,  Milwaukee,  Wis.  Next  meeting,  Milwaukee,  Wis.,  Jan.  20, 
1904. 

Ohio  Street  Railway  Association.     Secretary,  Chas.   Currie,  Akron,   Ohio. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Greenville, 
Ohio. 

Pennsylvania  Street  Railway  Association.  Secretary,  Charles  H.  Smith, 
Lebanon,    Pa. 

Southwestern  Electrical  Association.  Secretary,  J.  L.  Ellis,  Oklahoma 
City,  Okla.     Next  meeting,  Dallar?,  April  or  May,  1904.' 

Southwestern  Gas,  Electric  &  Street  Railway  Association.  Secretary, 
Frank  E.  Scovill,  Austin,  Texas. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
W.  W.  Cole,  Elmira,  X.  Y.     Next  meeting,  Utica,  N.  Y.,  Oct.    11  and  12,  1904. 

Tennessee  Street  Railway  Association.  President,  C.  C.  Howell,  Knox- 
ville,   Tenn. 

United  Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, William  J.  Davis,  Ithaca,  N.  Y.  Next  meeting,  New  York  City,  Jan- 
uary   19,    1904. 

Vermont  Electrical  .Association.     Secretary,   C.   C.  Wells,  Middlebury,  Vt. 
Virginia    Street    Railway    and    Electric    Association.      President,    R.    P. 
Apperson.  Lynchburg,  Va.     Next  meeting,  Norfolk,  Va.,  May  is,  1904. 


VENTURA,  CAL.  The  Home  Telephone  Cmnpany  hiia  vulrd  $iuu,ouu 
bunds  (or  the  construction  of  its  systrin  in  this  country.  The  cuinpaiiy  will 
also  erect  a  lliter  story  uflicr  building  in   tliis  city. 

SAN  BERNARDINO,  CAL.— The  Dale  Telephone  Company  Iij»  been  in- 
(urpoialed  with  a  capital  kluck  of  $lu,ooo  to  build  and  operate  a  telephone 
line  flora  Ambuy  lo  the  Dale  and  other  mining  camps.  The  directors  arc  11. 
II.   Amcf,   F.  A.    Reed  and  J.  J.   Ellrrman. 

LOS  ANGELES,  CAL. — The  Home  Telephone  Company  has  completed  its 
long  distance  line  from  here  to  San  Dimaa.  The  Pomona  Valley  Co-operative 
Company  has  its  line  from  Pomona  to  San  Dimaa  almost  completed.  This  com- 
pany  has  over   500  subscribers  and   more  want   the   service. 

LOS  ANGELES,  CAL.— W.  11.  Holabird,  claiming  lo  be  the  lawful  prcii 
dent  of  the  Home  Telephone  &  Telegraph  Company,  has  begun  suit  against 
1'.  F.  Graves,  secretary;  John  M.  C.  Marble,  president;  George  G.  Metzger 
and  James  II.  Adams,  to  restrain  tliciii  from  entering  into  a  "pooling  arrange- 
iiient"   that   is  alleged  to  atlcct   the  plaintiff. 

DENVER,  COL.-  Work  will  soon  be  starlod  on  an  80  mile  telephone  line 
between  Phoenix,  Ariz.,  and  Tonto,  the  plans  fur  whicli  have  been  preparid 
under   the  direction  of    the    United    States   government   hydrographic   survey. 

ATLANTA,  GA. — The  Soulbern  Bell. Telephone  Company  has  just  complete  1 
a  line  of  six  copper  wires  iHrtween  Birniingbam  and  Atlanta  for  the  long 
distance  service.  Within  the  next  six  months  it  is  said  that  nearly  every 
town  of  any  importance  in  Alabama  will  be  connected  with  Birmingham.  In 
Birmingham  three  new  sections  of  multiple  switchboard  are  being  completed 
while  thousands  of  dollars  have  been  expended  in  the  city  for  improvements. 

DIXON,  ILL. — The  Lcc  County  Telephone  Company  is  contemplating  re- 
building its  exchange.     It  has  1,200  subscribers. 

HOUSTON,  ILL. — The  Farmers'  Mutual  Progressive  Telephone  Company 
has  increased  its  capital  from  $190  to  $1500. 

MARSEILLES,  ILL. — The  Marseilles  Telephone  Company  has  at  present 
250  subscribers,  of  which  some  50  were  added  last  year,  and  it  is  expected  to 
increase  the  number  to  about   300  this  year. 

MACON,  ILL. — Stromberg-Carlson  apparatus  is  used  in  the  exchange  of 
the  Macon  Telephone  Company  which  furnishes  service  to  230  subscribers  at 
$1$   a  year.      Mr.   O.    E.    Daggett  is  manager. 

CHICAGO,  ILL. — The  Illinois  Tunnel  Company  has  been  incorporated,  cap- 
ital $50,000,  for  the  transmission  of  sounds,  signals,  mail  matter  and  merchan- 
dise. Incorporators:  Chas.  Wheeler,  Henry  A.  Walkining  and  Thomas  A. 
Moran,  Jr.      (Sec  page  775    for   further  details.) 

KANSAS,  ILL. — Messrs.  N.  and  C.  D.  Arterburn,  owners  of  the  Kansas  Tel- 
ephone Company,  contemplate  increasing  their  plant  by  about  150  telephones 
next  year.  They  operate  a  300-drop  "American"  switchboard  and  have  222 
subscribers. 

MARTINSVILLE,  ILL.— With  a  population  of  1,000  the  Martinsville  Tel- 
ephone Company  in  this  place  is  naturally  proud  of  its  record  of  600  subscribers. 
In  addition  to  furnishing  service  to  the  townspeople  it  has  connections  with 
1,400  telephones.  "American"  apparatus  is  used.  Mr.  E.  N.  McNary  is  pro- 
l>rietor  of  this  enterprising  exchange. 

ELBURN,  ILL. — The  Interstate  Independent  Telephone  &  Telegraph  Com- 
pany operates  in  Elburn  and  has  branch  exchanges  at  Kaneville  and  Virgil. 
It  is  now  putting  in  a  new  cable  of  150  pair,  which  gives  it  a  capacity  of  250 
pairs  of  wires.  It  contemplates  building  a  new  toll  line  of  about  25  miles  to 
Aurora.  The  Elburn  exchange  has  204  subscribers,  with  prospects  of  an 
increase  to  300.     The  rates  are  $12  and  $24  per  annum. 

ORRVILLE,  IND. — An  independent  telephone  exchange  has  been  estab- 
lished here  by  the  Mt.  Carmcl,  III.,  Independent  Telephone  Company. 

COLUAIBUS  CITY,  IND.— The  recently  incorporated  Whitley  County  Tel- 
ephone Company  will  extend  its  system  over  at  least  eight  counties. 

DECKER,  IND. — The  Home  Telephone  Company  is  building  a  line  to  con- 
nect this  city  with  Redcloud.  It  is  the  intention  to  connect  with  the  Vin- 
cennes  lines. 

EDWARDSPORT,  IND.— The  town  board  has  granted  a  franchise  to  the 
Bicknell  Independent  Telephone  Company  which  proposes  to  extend  its  line 
from   Bruceville   to  this  place.     Joseph   Barr  is  president  of  the  company. 

ALEXANDRI.\,  IND. — The  Alexandria  Telephone  Company,  of  Madison 
County,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $8050.  The 
company  will  build  lines  radiating  from  Alexandria  throughout  Madison  County. 

HAZLETON,  IND. — Steps  have  been  taken  to  organize  a  local  telephone 
company  at  this  place.  The  ofhcials  of  the  Princeton  Telephone  Company 
are  encouraging  the  enterprise  and  promise  the  local  company  connections  that 
will  give  it  service  in  Princeton  and  as  far  north  as  Vincennes. 

INDIAN. APOLIS,  IND. — Senator  Fairbanks  announces  that  he  will  take  up 
the  matter  of  delivery  of  "special  delivery  messages"  by  telephone  immediately 
upon  the  convening  of  Congress. 

FRANKLIN,  lA. — The  Northwestern  Telephone  Company  has  been  granted 
a  franchise  for  a  telephone  exchange  in  this  place. 

CLINTON,  lA. — Articles  of  incorporation  of  the  Klondike  Telephone  Com- 
pany of  Clinton  township,  Wayne  County,  have  been  filed.  The  capital  is 
$500.     D.   B.   Porter  is  president  and  W.  A.  Ockerman  secretary. 

ATCHISON,  KAN. — The  Atchison  Telephone  Company  has  petitioned  the 
City  Council  for  an  amendment  to  its  charter  to  enable  the  company  to  in- 
crease the   price   of   its   residence  telephones   from  $1    to  $1.50   per   month.      It 
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is  stated  that  the  number  of  subscribers  has  exceeded  the  original  estimate,  hence 
the   increased   cost  of  maintenance. 

NEW  BEDFORD,  MASS. —The  Soulhern  Massachusetts  Telephone  Com- 
pany has  decided  to  install  a  common  battL-ry  switchboard  to  take  the  place 
of  the  present  equipment  in  this  city.  The  company  estimates  that  the 
proposed   changes  will    involve  an   expenditure  of   from  $60,000   to   $75,000. 

POTTERSVILLE,  MICH.— An  exchange  of  97  telephones  have  just  been 
put  in  operation  by  the  Citizens'  Telephone  Company  and  a  large  numlier  of 
additional  subscribers  will  be  connected  as  soon  as  supplies  arrive. 

LANSING,  MICH.— The  South  Dover  Telephone  Company,  of  South  Dover, 
has  been  incorporated  with  a  capital  stock  of  $1,000,  and  the  Traverse  Bay 
Ttlepbune  Company  of  Central  Lake  has  been  incorporated  with  a  capital 
stock  of  $4,000. 

GRAND  RAPIDS,  MICH.— The  Citizens'  Telephone  Company  has  decided 
to  advance  its  rates  to  the  maximum  limit  allowed  under  the  franchise.  The 
present  rate  is  $20  for  a  residence  and  $30  for  business  telephones.  The  new 
rate  will  take  effect  January  i  and  will  be  $24  for  residences  and  $36  for  busi- 
ness telephones.  The  company  will  shortly  begin  the  installation  of  its  new 
automatic  system,  which  it  is  intended  to  have  ready  for  operation  within 
a  few  weeks. 

NORTHVILLE,  MICH.— The  Northville  Telephone  Company,  of  North- 
ville,  Mich.,  has  elected  the  following  named  officers  for  the  ensuing  year: 
Dr.  J.  M.  Burgess,  president;  F.  S.  Neal,  vice-president;  R.  H.  Porter,  sec- 
retary; E.  H.  Lapham,  treasurer;  M.  A.  Porter,  manager;  A.  K.  Carpenter, 
Dr.  J.  M.  Johnson,  W.  H.  Yerkes,  W.  G.  Yerkes.  The  company  has  about 
thirty  miles  of  wire  and  150  subscribers.  The  stockholders  will  get  a  10  per 
cent  dividend  for  the  past  year. 

WANAMINGO,  MINN.— The  Farmers'  Mutual  Telephone  Company  has 
been  incorporated  with  a  capital   stock  of  $10,000. 

BRICELYN,  MINN.— The  Mutual  Telephone  Company  has  been  formed 
here  to  buy   the  local  exchange.     It  will   build  a  new  system. 

WINONA,  MINN. — A  ^oodrop  "Sterling"  switchboard  is  operated  by  the 
Winona  Telephone  Company  which  has  750  subscribers.  It  contemplates  build- 
ing a  number  of  rural  lines.     The  rates  are  $18  and  $30. 

BLUE  EARTH,  MINN.— The  Kossuth  Telephone  Company  and  the  Twin 
City  Company  have  agreed  to  extend  their  lines  to  meet  at  this  point.  This 
line  will  give  access  to  all  the  principal  cities  and  towns  of  northern  Iowa 
and  southern  Minnesota, 

PONTOTOC,  MISS. — The  .Alabama,  Mississippi  &  Tennessee  Telephone  Com- 
pany contemplates  the  erection  of  cross  arms  and  more  wine  from  Pontotoc 
to  New  Albany,  Miss.,  on  the  line  to  Memphis,  Tenn.  The  company  is  im- 
proving its  lines.  At  Pontotoc  there  are  70  subscribers,  the  subscription  rate 
being  $1.50  per  month. 

HELENA,  MONT.— The  Rocky  Mountain  Bell  Telephone  Company  is  seek- 
ing permission  to  build  a  conduit  system  in  this  city. 

OSWEGO,  N.  Y.— The  Empire  State  Telephone  Company  has  let  the  con- 
tract for  its  new  exchange  building  in  this  city,  the  price  being  about  $15,000. 
The  company  intends  to  rebuild  its  entire  system  in   this  city. 

LITTLE  VALLEY,  N.  Y. — Six  miles  of  farmers'  lines  are  projected  by  the 
Little  Valley  Telephone  Company.  This  company  operates  a  Western  Electric 
50-drop  switchboard  and  has   105   subscribers.     The  rates  are  $12   and  $16. 

DUNDEE,  N.  Y. — The  Dundee  &  Tyrone  Telephone  Company  has  been 
incorporated.  The  officers  are:  President,  G.  A.  Motham;  vice-president, 
Eugene  U.  Bigelow;  secretary,  T.  N.  Howell,  and  treasurer.  Philander  S. 
La  Fevre. 

MALONE,  N.  Y. — The  Franklin  County  Telephone  Company  has  increased 
its  business  about  one-third  in  the  past  eight  months  and  is  contemplating  the 
building  of  20  miles  of  toll  line.  There  arc  340  patrons  of  the  service  who 
pay   $15   annually. 

SCHENECTADY,  N.  Y.— -A  new  telephone  company  has  been  organized 
here  to  construct  a  line  from  Schenectady  to  Princetown,  thence  to  Delanson 
and  Esprance.  The  line  will  be  an  independent  one,  but  will  have  long- 
distance  connections   with   the  Hudson   River   Telephone   Company's  system. 

NEW  YORK,  N.  Y. — A  new  telephone  system  for  the  policemen  on  post 
was  installed  in  the  First  Precinct  of  New  York  City  last  week.  There  arc 
26  telephone  boxes  at  various  points  in  the  precinct  connecting  with  the  Old 
Slip  Station.  A  bell  attached  to  the  boxes,  which  are  placed  against  the  build- 
ings, may  be  rung  from  the  station  house  and  thus  the  officer  on  post  may  be 
called  to  the  box  to  communicate  with  the  sergeant  or  captain.  Three  men  are 
detailed  at  the  station  to  handle  the  telephone  board.  The  precinct  is  divided 
into  five  sections,  from  which  the  policemen  report  in  succeeding  five-minute 
stretches,  so  that  for  half  of  each  hour  there  is  constant  reporting  from  the 
men  on  post.  Every  report  is  entered  and  the  sheet  goes  to  headquarters  each 
day.  If  a  patrolman  delays  five  minutes  in  reporting  he  is  looked  up  by  the 
roundsman  and  has  charges  preferred  against  him.  Each  policeman  has  a  key 
fitting  the  telephone  boxes.  Superintendent  of  Telegraph  Brennan  established 
the  service,  and  it  will  be  spread  to  other  precincts  in  the  city.  For  several 
years  there  has  been  a  box  service  for  the  policemen  in  Brooklyn,  but  it  is 
not  so  highly  develojjcd  as  the  one  being  installed  in  Manliattan.  The  patrol- 
man can  talk  to  the  sergeant  in  Brooklyn  by  wire,  but  the  sergeant  cannot 
respond  to  the  patrolman. 

MONROE,  N.  C. — J.  A.  Austin  and  others  will  establish  a  new  telephone 
system  in   Monroe. 

ROCKINGHAM,  N.  C. — The  Rockingham  telephone  exchange  was  recently 
destroyed   by   fire. 

HAMLET,  N.  C. — The  Hamlet  Telephone  Company  has  been  sold  to  the 
Southern  Bell  Telephone  Company. 

ASHEVILLE,  N.  C. — A  big  petition  has  been  gotten  up  here  protesting 
against  the  granting  of  the   franchise  to  the   Bell  Telephone  Company. 


COVINGTON,  OHIO.— The  Covington  Home  Telephone  Company  has  in- 
creased its  capital  stock  from  $20,000  to  $30,000. 

ST.  PARIS,  OHIO.— There  are  200  subscribers  to  the  service  of  the  St. 
Paris  Telephone   Company,   which  has  installed  American  telephones. 

WEST  JEFFERSON,  OHIO.— The  West  Jefferson  Telephone  Company  has 
installed  Strombcrg-Carlson  telephones  and  gives  service  to  96  subscribers. 
The  charges  are  $12  and  $24  per  annum. 

TOLEDO,  OHIO. — The  City  Council  has  ordered  the  sohcitor  to  com- 
mence action  to  prevent  the  Home  Telephone  Company  of  this  city  from 
increasing   its    rates   in    alleged   violation   of    its   franchise. 

CINCINNATI,  OHIO.— The  Cincinnati  &  Suburban  Bell  Telephone  Com- 
pany has  closed  a  contract  with  the  Owenton  Telephone  Company,  of  Owen 
ton,  Ky.,  which  will  give  service  from  all  points  in  Owen  County,  Ky.,  tu 
this  city. 

WASHINGTON  C.  H.,  OHIO.— The  Washington  Home  Telephone  Com- 
pany has  American  Electric  apparatus  and  900  subscribers.  It  has  luo  miles 
of  toll  lines.  I-'rom  $12  to  $24  per  annum  is  charged,  according  to  the  class 
of   service. 

RICHWOOD,  OHIO.— The  addition  of  12  miles  more  of  farmers'  lines  is 
under  consideration  by  the  Richwood  Telephone  Company,  which  has  at  present 
300  subscribers,  operating  North  and  Stromberg  Carlson  instruments.  The  rates 
are   from  $1   to  $2  per  month. 

XENIA,  OHIO. — An  exchange  at  Bowersville  is  projected  by  the  Spring 
field-Xenia  Telephone  Company  and  also  the  building  of  a  number  of  party 
lines.  The  Xenia  exchange  has  850  subscribers,  to  whom  charges  are  made  for 
business  $2   and   for  residence   $1   per   month. 

SIDNEY,  OHIO.— Several  country  lines  will  be  built  by  the  Sidney  Tele- 
phone Company,  which  now  has  782  subscribers,  98  miles  of  toll  line  and  uses 
"American"  apparatus.  It  informs  us  that  the  outlook  is  very  flattering  for  a 
most  prosperous  year,  with  many  new  subscribers  to  be  added  and  this  in 
spite  of  the  increase  made  in  the   rates   in  January. 

WESTON,  OHIO. — Eighteen  months  ago  the  Weston  Home  Telephone  Com- 
pany began  business  and  it  now  numbers  135  subscribers,  with  a  looked-for 
increase  to  about  175.  Connections  can  be  had  with  Hamler,  Malinta,  West- 
hope,  McClure,  Grandiapida,  Tontogany,  Haskim,  Holgatc  and  Greltou,  Ohio. 
The  company   plans  to  run  a  toll  line   to  Milton   Center   and   Custas,   Oliio. 

SANDUSKY,  OHIO. — The  Sandusky  Telephone  Company  has  a  2,400-drop 
North  switchboard  through  which  service  is  furnished  its  1,200  subscribers. 
The  system  has  grown  at  the  rate  of  150  telephones  per  annum.  The  charges 
are  $18  and  $30,  "but  it  is  evident  we  will  soon  be  obliged  to  increase  our 
rates   and   institute  party   lines  and  measured   service,"    Manager   Curtis   states. 

RAVENNA,  OHIO. — The  Portage  County  Telephone  Company  operates  a 
200-drop  switchboard  at  Garrettsville,  140-drops  at  Mantua,  1,000  at  Kent  and 
560  at  Ravenna.  North  and  Eureka  apparatus  are  used.  There  are  now  50 
miles  of  toll  lines  and  it  contemplates  adding  30  miles  more.  Mr.  Allen  Seiber- 
ling  tells  us  that  the  telephone  business  is  growing  faster  than  cash  can  be 
obtained  to  take  care  of  it. 

TIFFIN,  OHIO. — The  Home  Telephone  Company  reports  that  it  has  never 
been  able  to  take  care  of  the  increase  in  the  business  and  could  have  1,500 
telephones  working  (present  number  975)  if  it  could  supply  all  the  applicants. 
With  the  installation  of  a  new  switchboard  of  2,000  drops  individual  residence 
service  will  be  advanced  to  $18,  giving  a  four-party  line  selective  service  at 
$12.     The  company  expects  to  have  1200  telephones  within  the  next  six  months. 

OTTO,  OKLA. — The  Perry  &  Otto  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $500.  The  incorporators  are  G.  Reuple,  T.  J. 
Smith,  J.  H.  Baird  and  others. 

CARNEGIE,  PA. — The  Gayly  Local  Telephone  Company  has  been  incor- 
porated  with   a  capital   stock  of  $5,000. 

STEELTON,  PA. — The  United  Telephone  &  Telegraph  Company  will  soon 
start  work  on  the  erection  of  a  new  brick  exchange  building. 

INDIANA,  PA. — The  Indiana  Telephone  Company  has  decided  to  spend  an 
additional  $5,000  in  finishing  the  Saltsburg  line  and  in  general  improvements 
to   the  company's  system. 

MT.  AIRY,  S.  C. — The  Bell  Telephone  Company  will  build  a  long  distance 
line    from    Winston-Salem   to    Mt.   Airy. 

BOWDLE,  S.  D. — The  Dakota  Central  Telephone  Company  has  49  sub- 
scribers, all  of  whom  use  North  apparatus.  A  new  metallic  copper  line  from 
Bowdle  to   Aberdeen  was  recently   completed. 

FLANDREAU,  S.  D. — A  50-drop  section  board  and  some  farmers'  lines  are 
proposed  by  the  Flandreau  Telephone  Company,  of  which  Mr.  W.  A.  Simpson 
is  manager.  The  company  uses  Standard  Telephone  &  Electric  Company's 
apparatus,   and   has   125  subscribers. 

CHATTANOOGA,  TENN. — The  stockholders  of  the  Hamilton  Telephone  & 
Power  Company  have  elected  the  following  named  officers:  President,  Z.  C. 
Patten;  vice-president,  C.  D.  Mitchell;  secretary,  E.  Y.  Chapin;  treasurer, 
M.  Llewellyn.  Directors:  Z.  C.  Patten,  L.  J.  Sharp,  H.  S.  Chamberlain,  Charles 
Rice,  C.  D.  Mitchell,  J.   N.  Trigg,  E.  Y.  Chapin. 

AUSTIN,  TEX.— The  Fort  Worth  Telegraph  Company  has  increased  its 
capital  stock   from   $304,000   to   $450,000. 

LOGAN,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Company  is  arrang 
ing  to  construct  a  new  building  early  next  spring.  The  structure  will  be  two 
stories  high. 

FARMVILLE,  VA. — The  council  has  granted  permission  to  the  South 
Side  Telephone  Company  to  establish  an  office  in  this  city. 

FAIRHAVEN,  WASH.- An  effort  is  being  made  to  raise  sufficient  funds 
for  the  construction  of  a  telephone  system  to  San  Juan  island.  The  scheme 
is  being  promoted  by  the  governing  board  of  the  commercial  club  of  this  city. 
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VKl-.KA.  LAI-  I  lie  .M»l.iyoil  l.lcclllc  l.l|illl  6l  I'owi-i  L<iiii(raii)r  lian  |iiii 
cliMcd  «  >i(e  in  tlii>  cily  uii  wliiili  lo  ciccl  u  tiaiialuruict  buililiiitf  lui  liuii*' 
iiiiltiiig  puwci    111    Yrcka. 

LUS  ANCiliLLS,  CAI..  Hit  lianchuc  giuiitcil  by  Ibc  lloaiJ  ol  bupct- 
viauis  lu  Kt-iibcii  lUrt  acvcial  iiiuiithl  ugu  to  cuiidiuct  uiiU  iiiaiiitain  wiict 
4ii>l  cuiikluiia  fur  Ibc  tiuiKiiiiuiun  u(  cicclricitl  energy  lur  liglK  uiiU  |>uwci 
|iiiiiiu«ca  aluiig  (be  >liccl>  u(  SuiiU  Mariu  und  udjui.ciit  Icriitury,  bu«  been  luld 
lu  ibc  Mdibiiiciy  uiiil  hIcctilCdl  Cuui|)any,  ut  Lu*  Aiigelrt.  A  tuui  iiiuiubt' 
cklcnitiun  ul  tunc  b««  been  giunled  tu  tlie   Lu*  Angclck  cunccrii. 

LOS  ANUtLtS,  CAl..-  Attuuling  to  u  ictent  ululcnieiit  o(  chief  engineer. 
It.  L.  Uuvin,  uf  the  Kern  Kivcr  I'uwer  Cuin|)any,  turincrly  tbc  Ediiun  Light 
ii  I'uwer  Cuni|>uny,  tbc  cuni|iany  will  buiM  u  truiitniiuuiii  line  truni  Kern 
Kivcr  tu  tbi>  city,  a  dibtance  ui  ibu  niilci.  It  u  utalcd  that  Hint  will  be  the 
heaviest  traiuniiiuiun  line  in  Ibc  wurld.  1  lie  line  will  be  kU|)|iurle<l  uKuii  irua 
tuwcia  Ou  (cct  high  and  7uu  lect  a|>ait.  ibc  tuwem  are  dctigned  tu  carry 
cable*.  wire»  uiid  wire  cuiuluitit,  and  ijuu  ol  tlicni  will  be  lequircd.  I'uwer 
will  be  transniitli'd  at  luu.uuu  vults  and  will  be  available  at  diltcrent  puinK 
iur  lateral  cuniicctiun*.  I'hc  iransniiksiun  nykleiu  will  cover  Suutbcrn  Cal- 
liuriiiiu 

UENVtK,  CUL.--Thc  Kuutt  l_uunty  Electric  Light  (..unii>any  ban  been  in- 
curpuralcd  with  a  capiul  stuck  of  $1:15,000.  Mr.  J.  B.  VValcrbury  w  one  oi 
the   dircctori. 

COKUK  U'ALtNE,  IDA. — The  Town  Trustees  have  granted  tlie  Con- 
sumers'  Cuiupany   a  trancbisc    for    water   works  and  a  lighting  syslciii. 

BLACKl'OOT,  lUA. — This  city  is  now  lighted  by  electricity,  Iransiiiilted  a 
distance  of  50  miles  from  the  plant  at  American  l-alls,  by  way  of  I'ocalello. 

UUISK,  1U.\. — I'artics  reiirestnling  Senator  VV.  A.  Clark,  uf  Butte,  Alont., 
have  laid  before  the  stale  engineer  plans  for  the  diversion  of  water  from  the 
falls  at  Shoshone  and  the  construction  of  an  immense  power  plant  at  a  cost 
o{  abuut  $5,000,000.  If  the  necessary  concessions  arc  secured  by  the  pro- 
moters the  plant  will  be  by  far  the  largest  in  the  western  territory.  I'ower, 
il  is  planned,  will  be  distributed  from  this  point  as  far  south  as  Ugden  and 
Salt  Lake  City,  Utah.  The  company  also  contemplates  the  construction  of  an 
electric  road  from  Boise  to  the  Boise  basin. 

CAKDll-'F,  ILL.— The  Coal  Company  is  said  to  be  contemplating  putting 
111  an  electric  light  plant,  and  furnisliing  light  to  the  village. 

VIOLA,  ILL.— The  Viola  Electric  Light  Company  has  been  incorporated; 
capital,  $booo.  Incorporators:  T.  I".  Sexton,  A.  C.  Bradford  and  L.  J.  Sexton. 
KENTLAiNU,  liND. — The  electric  light  plant  of  this  city,  owned  by  George 
U.  Rider,  was  totally  destroyed  by  tire  Oct.  23.  The  loss  is  $8000  with  no 
insurance.  The  plant  will  be  rebuilt  at  once.  Mr.  Kider  wants  bids  for  the 
construction  of  the  new  plant. 

INDIANAPOLIS,  INU. — James  B.  Nelson,  who  was  city  engineer  during 
the  last  city  administration,  has  been  appointed  manager  of  the  Merchants' 
Lighting  &  Heating  Company  of  this  city. 

INDIAN.'VPOLIS,  IND. — Dr.  S.  C.  Dickey,  manager  of  the  Technical  In- 
stitute, is  preparing  to  ask  for  bids  for  the  construction  of  a  power  house  and 
an  electric  light  plant  on  the  institute  grounds  in  this  city. 

CONNERSVTLLE,  IND.— The  General  Electric  Light  &  Power  Company,  of 
this  city,  has  gone  into  the  hands  of  a  receiver.  J.  C.  Mount  has  qualified  as 
receiver  under  bond  of  $100,000.  The  trouble  arose  over  a  suit  to  recover 
interest  on  twelve  $500  bonds  which  had  defaulted. 

DAVENPORT,  lA. — The  Davenport  Water  Power  Company,  it  is  stated, 
intends  to  revive  a  plan  for  supplying  water  power  from  the  Iowa  side  of  the 
Mississippi  River.  This  development  has  been  proposed  at  intervals  for  ten 
years  past,  and  it  is  now  stated  that  the  project  has  taken  shape  in  the  form  of 
a  bill  which  vrill  be  presented  to  Congress  for  the  purpose  of  acquiring  the 
necessary   rights. 

DAVENPORT,  lA. — The  Electric  Construction  &  Machinery  Company,  of 
Moline,  111.,  has  secured  the  contract  for  the  general  electric  equipment  at  the 
new  shops  of  the  Rock  Island  Railway  Company.  The  contract  calls  for  146 
arc  lamps,  3500  incandescent  lany)S  and  121  motors,  to  be  furnished  and  placed 
in  position;  also  wiring  for  connections  with  motors.  The  contract  price  is 
reported   to  be  $33,000. 

HARRODSBURG,  KY.— Electric  light  bonds  amounting  to  $18,000  have 
been  sold. 

HOLYOKE,  M.\SS. — The  Holyoke  Water  Power  Company  has  transferred 
to  the  Whittmore  Mfg.  Company  the  plant,  site  and  water  power  rights  at 
the  corner  of  Canal  and  Appleton  Streets  in  this  city.  The  price  paid  for  the 
plant  was  in  the  neighborhood  of  $75,000. 

BOSTON,  MASS. — The  Worcester  South  Electric  Companies,  of  Boston, 
Mass.,  has  been  incorporated  with  a  capital  stock  of  $200,000.  The  incorpo- 
rators are:  President,  Thomas  Reed;  treasurer,  Henry  F.  Knight,  and  clerk, 
Arthur  E.  Newhall.  The  purpose  of  the  corporation  is  to  aid  in  the  incor- 
poration, organization  and  development  of  electric  light,  electric  power,  gas, 
water,  water-power,  railroad,  railway,  telephone,  telegraph  and  manufacturing 
companies. 

DETROIT,  MICH. — Mr.  George  W.  Winterhalter  has  secured  the  contract 
for  laying  3250  feet  of  electric  light  conduits  in  this  city. 

TRAVERSE  CITY,  MICH.— The  plant  and  franchises  of  the  Traverse  City 
Gas  Company  have  been  purchased  by  the  owners  of  the  Boardman  River 
Electric  Light  &  Power  Company. 

MONROE,  MICH. — The  300-hp.  compound  engine  in  the  municipal  lighting 
plant  in  this  city  collapsed  recently  and  was  much  damaged.  It  is  stated  that 
it  will  require  a  month's  time  and  an  expendittire  of  over  $2,000  to  repair  the 


damage,  and  in  the  nicantiwe  the  cily  will  be  without  electric  light.  There  la 
a  Mcoiid  engine  III  Ihc  plant,  but  il  li  in  *ucb  oliape  that  il  1  annul  l>r  uacd. 

SOUtll  .M  II.I.WAi  i'.U,  MINN.-  The  elliiciii  have  voted  lu  i»ue  $is,uuu 
iKiiida  for  an  rictliu  light  plant  and  bid*  lor  Ibc  bond*  will  be  irttivcd  Nov.  Ji. 

IIANMIIAL,  M(l.  iK-uigc  A.  I'uiiiun,  o(  Chicago,  it  in  Hannibal  Inapcct- 
iiig  the  inuiiicipdl  electric  light  and  power  plant  to  make  rccuiiiiiirndaliuiia  lor 
tbc  buaid  ol  public  wuikk  lur  Ihc  prrleelion  ol  the  plant  and  lo  iurninh  an 
rtiimale  oi  the  coat  uf  iniprovenicnta.  A  plan  lor  tbc  rebuilding  ol  the  entile 
plant  it   lieiiig   cuiiiidcrcd. 

I'LOKKNl.K,  NKU. — Tbc  Cily  Council  bat  granted  u  liaiuhitc  to  the  Unialia 
Eleclrie  Light  Ut  Power  Company  fur  jj  year*  and  bat  entered  iiitu  a  livcyeai 
cunlract  (or  hve  arc  liglili  un  Main  Street  and  twenty  incandetcenli  on  tbc 
tide  itreett.  ihc  cuinpuiiy  hut  alieudy  begun  tu  extend  itt  lines  (rum  Omaha 
and  williin  a  very  •burl  lime  ibe  work  will  be  completed.  The  tcrica-altcrnating 
arc  ligbliiig  tynleiii  will  be   utcd. 

NEWARK,  N.  J. — The  Block  Light  Company,  of  Nebraska  and  Kantaa,  to 
deal  in  elecliic  lighting  plantt  hat  been  incorporated  here;  capital,  $100,000. 
liicorporatom:  Cliailo  A.  Muipliy,  Frederick  II.  Porter,  William  W.  Shaw, 
Gardner    W.    Kimball,  Jaiiiei    B.    Kicbardiiun. 

BATAVIA,  N.  y.— The  gat  &  electric  plant  of  tbc  Contolidatcd  Ga*  &  Elec- 
tric Company  bat  been  turned  over  to  the  Consolidated  Induntrict  Company  of 
New  Jersey,   wliicb   latter  cuiieern  will  operate  the  local  plant  in  the   future. 

SYRACUSE,  N.  Y. — ibe  following-named  olhcert  of  the  Syracuse  Lighting 
Company  were  elected  at  the  recent  meeting:  President,  Ceylon  11.  Lewi*;  vice- 
preiideiit  and  treasurer,  John  J.  Cummins;  secretary,  Ix>uil  L.  Watert,  all  of 
Syracuse. 

NEW  YORK,  N.  Y. — ihc  Improved  Electric  Light  &  Heat  Company,  of 
New  York  City,  has  been  incorporated  with  a  capital  stock  of  $10,000.  The 
directors  arc  John  Kiiobloch  and  G.  K.  Hartung,  of  New  York  City,  and  G. 
VV.   Wallance,  of  Ml.   Vernon. 

PORT  JEl'PERSON,  N.  Y.— The  Central  Long  Island  Electric  Light  Com- 
pany, of  Port  Jefferson,  has  been  incorporated;  capital,  $5000.  Directors: 
Chas.  K.  Mitchell,  of  New  York  City;  D.  McN.  Niven,  of  Montclair,  N.  J., 
and  A.  S.  Niven,  of  Glen  Ridge,  N.  J. 

DEI' IAN CE,  OHIO.— The  Peoples'  Gas  &  Electric  Company,  of  Defiance, 
has  increased  its  capital  stock   from  $100,000  to  $150,000. 

PRAIRIE  DKl'OT,  OHIO.— Owen  King,  owner  of  the  electric  lighting  plant 
at  this  place  has  oHered  to  sell  the  plant  to  the  town  for  $5,000.  Mr.  King 
claims  that  he   is  now    running  the  plant  at   a  loss. 

COLUMBUS,  OHIO.— It  is  stated  that  the  report  of  Mr.  E.  F.  Brown, 
state  examiner,  who  has  just  completed  an  investigation  of  the  records  of  the 
City  of  Hamilton,  will  not  be  favorable  to  municipal  ownership  of  the  gas 
and  electric  light  industries.  The  average  annual  cost  for  each  arc  light  per 
annum  to  the  Hamilton  tax-payers,  according  to  Mr.  Brown's  figures,  has  been 
$99.43  and  of  gas  lamps  $45. 

GUTHRIE,  OKLA.— The  Shawnee  Light  &  Power  Company,  of  Denver,  Col., 
has  been  granted  a  territorial  charter  with  $200,000  capital.  The  incorporators 
are  Edith  Paulson,  Otto  Dappler,  D.  J.  McCann  and  others,  all  of  Denver,  with 
C.  E.  Jackson,  of  Shawnee,  Okla.,  as  territorial  agent. 

MARYS V II LE,  PA. — The  Marysville  Electric  Light  Company  has  been 
incorporated  with  a  capital  of  $10,000. 

PITTSBURG,  PA. — The  East  McKecsport  Light  Company  has  been  incor- 
porated with  a  capital  stock  of  $50,000. 

HARRISBURG,  PA. — Local  press  reports  sUte  that  the  Pennsylvania  Rail- 
road Company  is  to  construct  a  plant  to  provide  its  yards  with  light  and 
power. 

SCRANTON,  PA. — The  contract  for  electrical  equipment  in  the  Almshouse 
at  Hillside  Home  has  been  awarded  to  H.  B.  Coho  &  Company,  New  York,  for 
material  and  labor,  $11,375. 

ERIE,  PA. — Architect  Engstrom,  of  Philadelphia,  has  completed  plans  for 
the  new  power  house  to  be  built  south  of  Waterford  by  the  Erie,  Cambridge, 
Union   &   Corry   Traction  Company. 

MILLER,  S.  D. — Stephen  Pauly  is  interested  in  the  construction  of  an  elec- 
tric light  plant. 

WESSINGTON  SPRINGS,  S.  D.— J.  B.  Collins  is  stated  to  have  secured 
a  franchise  for  an  electric  light  plant. 

HOUSTON,  TEX.— The  Houston  Light  &  Power  Company  will  expend  about 
$200,000  in  improvements  and  extensions. 

PITTSFORD,  VT.— The  Chittenden  Power  Company  is  preparing  to  erect 
a  power  house  near  East  Pittsford,  Vt.  French  &  Bryant,  of  Brookline,  Mass., 
are  the  engineers. 

RICHMOND,  VA.— E.  E.  Davis,  Secretary  of  the  Committee  on  Water, 
writes  that  new  bids  will  be  received  on  Nov.  16  for  furnishing  material  and 
erecting  an  electric  power  plant,  including  steam,  hydraulic  and  electric  ma- 
chinery of  2oo-hp  capacity;  also  two  electrially  operated  pumps  of  1000  gal- 
lons capacity  per  minute  each;  also  for  erecting  an  annex  to  new  pump  house. 

NEWPORT,  WASH.— The  Council  has  granted  J.  C.  Odell  and  associates 
a  franchise  for  an  electric  light  plant. 

OLYMPIA,  WASH. — The  City  Council  has  passed  an  ordinance  granting 
a  franchise  to  Gordon  Mackay  and  others  to  furnish  electric  light  and  power. 

ROE,  W.  VA. — It  is  reported  that  the  Hughes  Creek  Coal  Company  pro- 
poses to  purchase  an  electric  power  plant.     Mr.  J.  W.  Moore  is  manager. 

WITTENBERG,  WIS. — The  citizens  have  voted  to  issue  $8000  bonds  for  a 
municipal  electric  light  plant. 

KILBOURN,  WIS. — Steps  are  being  taken  to  rebuild  the  dam  to  furnish 
electric  power.     P.  L.   Spooner  is  interested. 
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The  Electric  Railway. 


KUFAULA,  ALA.^A  franchise  has  been  granted  to  the  Kufaula  Railroad 
Company.  The  company  is  composed  of  J.  P.  Foy,  B.  B.  McKenzie,  R.  A. 
Ballowe,  C.  A.  Martin,  H.  C.  HoUeman  and  L.  H.  Brassell.  It  is  proposed  to 
construct  a  system  of  electric  lines  over  the  city  and  to  extend  it  as  far  as 
Abbeville. 

TORRINGTON.  CONN.— At  the  annual  meeting  of  the  Hartford-Torring- 
ton  Tramway  Company  the  following  officers  were  elected:  President,  M.  C. 
Webster,  of  New  Britain;  vice-president,  Walter  Ilolcomb;  treasurer,  N.  E. 
Pierce,  of  Bristol;   secretary,   D.    B.    Ma-.isfield,  of   Harwinton. 

MOUNT  VERNON,  ILL.— Isaac  A.  Smith,  chief  engineer  for  the  Southern 
Illinois  Electric  Railway  Company,  has  finished  the  drawings  for  the  main 
power  house  of  the  road,  which  will  be  located  at   Irvington. 

CHICAGO,  ILL. — The  Chicago  Railways  Company  has  been  incorporated  to 
operate  street  railways  in  the  counties  of  Cook,  Lake,  McHenry,  DuPage 
and  Will;  capital,  $10,000.  Incorporators:  N.  C.  Johnson,  Wm.  E.  Cooper 
and  Archibald  Thistleton. 

ROCKFORD,  ILL. — The  Interstate  Electric  Railway  Company,  which  was 
incorporated  some  weeks  ago  for  the  purpose  of  building  a  line  from  Rock- 
ford  to  Madison  via  Brodhcad,  has  been  formally  organized  at  Rockford. 
President,  M.  A.  Beal,  manager,  Rockford  Edison  Company;  vice-president, 
N.  F.  Thompson,  vice-president  Manufacturers'  Bank. 

FRANKFORT,  IND.— The  Indianapolis  &  Northwestern  Traction  Company 
has  the  road  now  completed  between  Lafayette  and  Dayton.  Construction 
trains  are  now  running  back  and  forth.  The  connection  between  the  inter- 
urhan  and  the  street  car  company's  tracks  will   not  be  made   for  a  few  weeks. 

LOGANSPORT,  IND.— The  Union  Traction  Company  has  announced  that 
the  line  being  built  from  Anderson  to  Newcastle  paralleling  the  Pennsylvania 
Railroad  system  will  be  abandoned,  although  much  of  the  grading  has  been 
done  and  the  right  of  way  for  a  distance  purchased.  The  action  was  taken 
owing  to  the  exorbitant  prices  set  on  land  in  the  Sugar  Creek  bottoms  south 
of    Anderson. 

INDIANAPOLIS.  IND.— The  Indianapolis,  Shelbyville  &  Southeastern  Trac- 
tion Road  has  been  sold  by  Fletcher  Hines  and  Dr.  R.  C.  Light  to  the  traction 
interests  headed  by  Charles  L.  Henry.  The  consideration  was  about  $8,500,000. 
New  officers  were  elected,  George  A.  Ball,  of  Muncie  being  made  president 
It  is  announced  that  the  extension  from  Shelbyville  to  Greensburg  will  be 
pushed    through. 

IOWA  CITY,  lA. — Articles  of  incorporation  of  the  Iowa  City,  Davenport 
S:  Muscatine  Railway  Company  were  filed  with  the  Secretary  of  State.  The 
capital  stock  of  the  company  is  $1,500,000.  The  line  will  be  about  60  miles 
in  length.  Motive  power  will  be  electricity,  steam  or  compressed  air.  It  is 
intimated  that  this  line  is  to  be  a  link  in  the  Des  Moines-Chicago  electric  line 
now  projected.  The  company  is  empowered  to  manufacture  and  distribute 
and  sell  electricity  for  light,  heat  and  power  purposes.  The  incorporators  are: 
Milton  Remley,  Stephen  Bradley.  H.  R.  Berry,  E.  J.  Spencer,  Thomas  W. 
Crouch,  L.  S.  Mitchell  and  L.  B.  Pierce.  At  a  meeting  of  the  stockholders 
in  Iowa  City,  Oct.  16,  the  following  officers  were  elected:  H.  R.  Berry,  of 
Iowa  City,  president;  T.  W.  Crouch,  of  St.  Louis,  vice-president;  Milton 
Remley,  of   Iowa    City,  secretary;   L.    S.   Mitchell,   of   St.    Louis,   treasurer. 

JUNCTION  CITY.  KAN.— The  Junction  City  Electric  Railroad,  Light  & 
Ice  Company,  of  Junction  City,  has  filed  an  amendment  to  its  charter  increas- 
ing its  capital  stock  from  $100,000  to  $300,000.  Numerous  improvements  are 
contemplated. 

BALTIMORE,  MD.— The  city  solicitor  of  Baltimore.  Md.,  has  been  author- 
ized to  institute  legal  proceedings  against  the  United  Railways  and  Electric 
Company  for  the  occupancy  of  the  city  conduits  which  the  company  has  been 
utilizing  for  18  months.  It  is  said,  however,  that  the  company  will  make  a 
further   proposition   to  the  city. 

WESTFIELD,  MASS.— The  Woroneo  Street  Railway  Company  has  en- 
larged its  power  house  in  order  to  provide  for  an  additional  generator. 

WORCESTER,  MASS.— The  Worcester  Consolidated  Street  Railway  Com- 
pany plans  to  build  in  the  spring  a  new  line  between  Worcester  and  Leo- 
minster. 

GREENWOOD,  MISS.— The  City  Council  of  Greenwood  has  granted  a  50- 
year  franchise  to  the  Greenwood  Electric  Railway  Company  which  contemplates 
building  an  electric  railway  system  which  eventually  may  be  extended  to  a 
number  of  nearby  towns. 

SOUTH  OMAHA,  NEB.— It  is  announced  that  a  new  railway  company,  to 
be  financed  and  operated  by  South  Omaha  men  and  to  be  known  as  the  Omaha 
&  Southern,  will  be  incorporated  within  a  few  days.  The  road  will  run  from 
South  Omaha  to  Papillion.  It  is  to  be  capitalized  for  $250,000.  The  incor- 
porators are  Messrs.  B.  E.  Wilcox,  Z.  Cuddington,  A.  C.  TuUy,  John  J. 
Ryan,    Lyman    Waterman   and    Charles   E.    Miller. 

SCHENECTADY,  N.  Y.— The  Schenectady  Railway  Company  has  received 
authority  from  the  State  Railroad  Commission  to  increase  its  capital  stock 
from  $600,000  to  $7,000,000.  The  increased  capital  to  be  used  for  the  ab- 
sorption of  the  stock  of  the  Mohawk  Gas  Company,  of   Schenectady. 

ROME,  N.  Y. — At  a  meeting  of  the  directors  of  the  Rome  City  Street 
Railway  Company,  the  following  new  officers  and  directors  were  elected:  Pres- 
ident, Horace  E.  Andrews:  vice-president.  John  J.  Stanley:  treasurer,  Charles 
B.  Rogers;  secretary,  Walter  N.  Kernan.  Directors:  William  E.  Lewis,  C. 
Loomis   Allen.   Nicholas   L.   Devercux. 

NEW  YORK,  N.  Y. — According  to  a  special  despatch  from  St.  Paul.  Ilir 
United  States  Steel  Corporation  management  is  considering  the  feasibility 
of  operating  by  electricity  its  ore-carrying  railroads  in  Minnesota  and  the 
mines  on  the  ranges;  and  an  inspection  of  these  properties  has  recently  been 
made  by  a  party  of  United  States  Steel  officials  and  representatives  of  the 
General  Electric  Company  and  the  Westinghouse  Electric  &  Manufacturing 
Company. 


UTICA,  N.  Y. — At  the  annual  meeting  of  the  Oneida  Railway  Company 
the  following  officeis  were  elected:  President,  Horace  E.  Andrews,  Cleveland; 
vice-president,  John  J.  Stanley,  Cleveland;  secretary,  Walter  N.  Keman, 
Utica;  treasurer,  Charles  B.  Rogers,  Utica;  assistant  secretary,  A.  L.  Linn,  Jr., 
Utica;  general  manager,  C.  Loomis  Allen,  Utica.  Directors:  Messrs.  Andrews 
and  Stanley,  of  Cleveland;  Kernan  and  Rogers,  Utica;  A.  M.  Young,  New 
York;  R.  E.  Drake,  Syracuse,  and  H.  C.  Stone  and  Hon.  E.  L.  Hunts, 
Oneida. 

ZANESVILLE,  OHIO.— The  Southeastern  Ohio  Railway.  Light  &  Power 
Conipanv  has  organized  with  the  following  officers:  M.  W.  Hissey,  president: 
Frank  Ransbottom,  vice-president;  E.  R.  Meyer,  secretary-treasurer  and  gen 
eral  manager.  The  company  proposes  to  build  an  electric  railway  from  Zanes- 
ville  to  Crooksville  and  ultimately  to  extend  to  New  Lexington. 

AKRON,  OHIO.— The  directors  of  the  Northern  Ohio  Traction  &  Lieht 
Company  have  authorized  the  extension  of  the  line  from  Akron  to  Massihon. 
This  line  was  proposed  over  two  years  ago,  and  about  $65,000  was  »rent  in 
securing  right  of  way  and  grading  so  that  a  portion  cf  the  route  is  readv  f-ir 
the  rails.  Work  was  stopped  where  the  company  secured  control  of  the 
Canton-Akron  Railway,  which  also  touched  Massillon.  At  the  time  of  the 
Everett-Moore  embarrassment  the  Canton-Akron  Railway  reverted  to  the  for- 
mer owners.  Now  that  the  Massillon  line  is  to  be  completed  the  Northern 
Ohio  Traction  &  Light  Company  will  enter  into  competition  with  the  Canton- 
Akron    Railway. 

PORTLAND,  ORE. — The  Portland  Railway  Company  is  to  construct  a  new 
railway   down    the   Peninsula. 

JOHNSTOWN,  PA. — There  is  a  movement  on  foot  for  the  building  of  an 
electric  railway  from  Johnstown  to  New   Florence. 

PLYMOUTH,  PA. — The  Township  Commissioners  have  granted  a  fran- 
chise to  the  Berwick  &  Nanticoke  Street   Railway   Company. 

JEANNETTE,  FA. — Rights  of  way  have  been  secured  and  surveys  are 
being  made  for  an  electric  railway  from  Jeannette  to  West  Newton,  which 
will   ultimately  be   extended   to  Webster. 

IRWIN,  PA. — A  charter  has  been  issued  to  the  Irwin  &  McKeesport  Rail- 
way Company,  capital  $45,000,  to  build  a  line  7'/i  miles  long  from  Irwin  to 
Fawcett,   Allegheny  County.     John  George    is   president. 

HAWTHORNE,  PA.— The  Bethlehem  &  Hawthorne  Street  Railway  Com- 
pany, $36,000  capital,  has  been  chartered  to  build  a  6-mile  line  from  South 
Bethlehem  to  New  Bethlehem  and  Hawthorne.     W.   S.   Cox  is  president. 

ALLENTOWN,  PA. — Rights  of  vay  are  being  secured  for  an  electric  rail- 
way from  Macungie  to  East  Texas,  which  will  connect  with  the  Allentown- 
Reading  line  at  Macungie.  The  Reading  Traction  Company  is  trying  to 
extend  its  line  along  the   East  Pennsylvania  Railroad. 

LANCASTER,  PA. — A  charter  has  been  granted  the  Lancaster  &  Southern 
Street  Railway  Company,  capital  $84,000,  to  build  a  14-mile  line  from  Martic 
Forge  to  Westhook  station.  The  officers  are  James  G.  McSparran,  president; 
William  Wohlsen,   vice-president;   T.    K.    Worthington,   secretary  and  treasurer. 

ERIE,  PA. — Capitalists  of  this  section  have  formed  a  company  for  the  pur- 
pose of  going  ahead  with  the  preliminaries  incident  to  the  building  of  the 
Northeast,  Findley  Lake  &  Corry  Electric  Railway.  These  officers  have  been 
elected:  G.  W.  Blaine,  president;  E.  E.  Chambers,  president  of  executive 
committee;    A.    I.    Loop,    secretary. 

MEMPHIS,  TENN. — The  Shelby  County  Traction  Company  is  seeking 
right  of  way  for  a  direct  electric  railway  from  Memphis  to  Colliersville. 
Judge  T.  J.  Latham  is  among  those  interested.  The  new  company  proposes  to 
furnish  electric  lights  to  farmers  along  the  route.  The  new  company  is  pre- 
pared to  begin  work  in  a  few  weeks  provided  all  preliminaries  are  arranged 
satisfactorily. 

HOUSTON,  TEX.— It  is  stated  that  Stone  &  Webster,  of  Boston,  Mass., 
who  own  the  electric  street  railway  system  here  contemplate  extensive  improve- 
ments.     D.   G.    E.   Tripp,  of  Boston,   has  been    investigating  the  situation   here. 

TEMPLE,  TEX. — The  project  of  building  the  interurban  electric  railway 
between  Belton  and  Temple  has  been  revived  and  it  is  said  that  the  prospects 
are  now  favorable  for  the  early  construction  of  the  line.  R.  T.  Crawford,  of 
Temple,    can    give    information. 

SHERMAN,  TEX. — It  is  reported  that  a  syndicate  of  Boston  capitalists, 
represented  by  William  Netherhurt,  a  civil  engineer,  are  investigating  the  sit- 
uation with  the  view  of  hiiilding  an  interurban  electric  road  between  this  city 
and  Dallas  by  way  of  McKinney  and  also  to  build  a  line  between  this  city 
and   Fort   Worth. 

HOUSTON,  TEX.— W.  E.  Scott,  of  the  Houston-Galveston  interurban  elec- 
tric railway,  says  that  the  work  of  constructing  the  line  will  commence  in 
about  three  months.  The  articles  of  incorporation  of  the  company  will  soon 
be  filed  for  record  in  the  Secretary  of  State's  office  at  Austin.  It  is  the  pur- 
pose of  the  company  to  first  construct  the  line  between  Houston  and  Gal- 
veston  and   thereafter   build  the  branch   line   to  La   Porte. 

SPOKANE.  WASH. — Arrangements  are  being  made  in  New  York  for  the 
placing  of  the  bonds  of  the  company  which  will  construct  an  electric  railway 
between  Huntington,  in  this  state,  and  Lewiston,  Ida.  M.  O.  Reed,  president 
of  the  company,  writes  from  New  York  that  the  project  has  been  favorably 
considered  by  eastern  capitalists  and  that  work  will  commence  on  the  road 
early  in  the  spring. 

NEWPORT  NEWS.  \'A.  The  charter  of  the  H.implon  Roads  Railway  » 
Flectric  Company,  of  Newport  News,  has  been  extended  for  three  years  and 
the  capital  stock   increased    from   $50,000  to   $500,000. 

MERIDA,  MEX. — The  legislature  of  this  state  has  granted  a  concession 
to  Fernando  Cervera  and  G.  Rojen  for  the  construction  and  operation  of  a 
street   railway   line   between    Yaxcopoil   and   the  town   of   Chocola. 
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NORI'Ol.K,  VA. — Thr  iKiitiol  ol  Ihr  Clir>ii|iral>c  Tr»n»it  I'mniinny.  oprral' 
ln(  an  rlnlric  rami  from  Noifulk  lo  iirutliy  poliita,  lini  patietl  Into  Ihn  lian<U 
f>(  A     II.   Flint,  of  Nrw  York,  who  w«»  eircird  prnitlrni  nf  Ihr  roml. 

fllARI.F.STOWN,  \V.  VA.— A  chartrr  hoi  l.rcn  l««iircl  tn  thr  Padcn  City, 
Ml<ldlrh4iiirnr  Sr  Salem  Railway  Company,  of  Patirn  City,  to  conalnict  and 
operate  an  Intrriirli.in  railway  ayttrm  through  thrir  rltira,  with  a  capital  of 
$ino,onn.  Thr  Ini-orporatnra  arc  Thomaa  A.  Walklna  and  CIrnrar  R,  Wallace, 
of  rittahiirR,  Pa.;  Rohcrt  Miller,  of  Padcn  City,  W.  Va.;  CirorRr  E.  Work,  of 
Siatervlllr.  W.  V».  and  K.   I..   Rnblnaon.  of  New  Martlnavlllr.  W.   Vn. 


Ily  the  .Sanitary  Hiilrlcl  ll  wai  cunlrndcd  that  the  properly  had  already  been 
put  to  public  n«r  in  carrying  off  arwaic  of  tlir  Ciily  of  OiiruKo.  und  waa  about 
111  pill  il  lu  ilill  (urthrr  uie  by  coiiiilrucling  n  walrr  power  ui  Ha  own. 


Niiw  Industrial  Companies. 


TlIK  .TAN'I>US  EI.KCTRir  COMPANY,  of  Cleveland,  Ohio,  haa  hern 
incorporated;   capital,  $too,ooo:   capil;il    in    Illinois,    $3500. 

TTIF,  ROnFRTSON  Ft.KCTRtC  COMPANY,  of  BulToln,  N.  Y.,  hna  In 
creased   iM  capital   *tock    from  $.'o.ono   to  $so,ooo. 

TlIF  AMFRICAN  F.N'CTNKFRINC.  &  F.QUIPMKNT  COMPANY,  New 
York,  has  been  incorpor.ited;  capital,  $350,000,  Dircclora:  F.  M.  .Ashley,  A. 
II.    Rrora,    and    T.    M.    nirnhaiim.    New    York. 

THE  FISH  &  TIORTON  COMPANY  hai  been  incorporated  .it  RocheMer. 
N.  Y.,  to  install  electric  1if(htin|;  plants.  The  capital  stock  is  $in,ooo,  and 
the  incorporators  are  Fredk.  Fish.  Minar  S.  Morton,  Emmn  F.  Fish,  of  Roches- 
ter. N.  Y. 

TTIF  RADIO  HFAT  &  POWER  COMPANY  has  been  incorporated  in  the 
District  of  Coliimhia  at  Wnshinftton  with  a  capital  stock  of  $100,000.  The 
names  of  the  Incorporators  arc  T..  A.  While.  R.  K.  Van  Mater.  W.  C. 
Dashiell   and   Edwin    Bradford. 

THE  FMriRE  CONSTRUCTION  COMPANY  has  been  incorporated  at 
Santa  Rosa,  Cal.  Senator  W.  .\.  Clark,  of  Montana,  and  ten  others  arc  the 
incorporators.  The  company  is  orfjanized  to  construct  railways,  telephone  lines, 
etc..   with   a  capital  stock  nf  $r, 000, 000. 

TITF  SCOTT  SNET.I.  MCnTING  COMPANY,  of  New  York  City,  h.ns  been 
incorporated  in  New  Jersey  to  manufactnre  lamps  and  IiRhlinR  apparatus. 
The  capital  stock  is  $;<;o.ooo,  and  the  incorporators  are  S.  B.  Timmins.  A.  B 
Eilb.ack.    New    York   City,  and   Chas.    SchcRcl,   Jersey   City. 

THE  ELECTRIC  PROTECTION  COMPANY  has  heen  incorporated  at 
Trenton,  N.  T..  with  a  capital  stock  of  $3,000,000.  The  company  proposes  to 
maniifacttire  electrical  biirplar-proof  vaults.  The  incorporators  are  John  R. 
Williams.  W.   W.    Miller  and  Charles  A.    Sitler,   Camden,    N.    J. 


Legal. 


INJURY  FROM  TELEPHONE  WIRE.— The  Michiuan  Telephone  Com- 
pany, in  strincinR  a  wire  around  an  angle  in  a  street,  erected  a  (my  wire  to 
stay  the  pole  at  one  end  of  the  elbow  to  prevent  the  pole  bcinp  drawn  over 
and  the  wire  sngginfr.  The  Ruy  wire  was  fastened  near  the  top  of  the  pole. 
and  extended  to  another  pole,  between  the  sidewalk  and  the  curb,  fastened 
about  ten  feet  from  the  jtround,  crossing  above  the  pavement.  A  man  was 
Injured  by  his  wagon  coming  in  contact  with  the  wire,  the  wire  having  then 
sagged  to  within  a  few  feet  of  the  ground.  The  telephone  company  con- 
tended on  the  trial  of  an  action  for  damages  brought  by  the  injured  man  that 
the  sagging  was  due  to  an  exceptionally  severe  storm,  which  had  heen  very 
destructive  to  poles  and  wires  within  the  city,  and  that  it  had  procured  all 
the  help  possible  in  addition  to  its  regular  employees  to  repair  the  damage,  and 
that  it  had  no  notice  of  the  sagging  of  this  particular  wire.  It  was  held  by 
the  Michigan  Supreme  Court  that  defendant's  negligence  and  plaintiff's  con- 
tributory negligence   were  questions   for  the   jury. 

JOINT  LIABILITY  FOR  BROKEN  WIRE.— In  the  appeal  case  of  tlie 
Economy  Light  &  Power  Company,  et  al  versus  Hillcr.  the  Supreme  Court  of 
Illinois  held  that  where  the  wires  of  an  electric  light  company  charged  with  a 
powerful  current  crossed  above  the  wires  of  a  telephone  company,  not  of  them- 
selves dangerous,  but  left  vininsulated.  and  the  poles  and  supports  of  the  elec- 
tric light  wires  were  neglected,  there  was  a  joint  liability  for  personal  injuries 
received  from  a  telephone  wire  charged  by  contact  with  a  sagging  electric 
light  wire,  and  they  might  be  joined  in  suit  therefor.  There  was  evidence 
tending  to  show  that  the  Chicago  Telephone  Company  would  probably  know 
when  its  wires  were  burned  out  or  its  system  interfered  with,  and  after  the 
wire  was  burned  out  in  the  night  time,  and  was  hanging  in  a  dangerous  con- 
dition in  a  public  street,  nothing  was  done  to  repair  the  damage  or  remove 
the  danger  at  8:30  o'clock  the  next  morning,  when  the  accident  occurred.  It 
was  held  that  the  court  could  not  say.  as  matter  of  law,  that  proper  insnec- 
tion  and  diligence  on  the  part  of  the  telephone  company  did  not  require  it  to 
discover  the  d,angcrous  condition  and  remove  the  danger  to  those  using  the 
street   before    that    time. 

WATER  POWER  COXDEMXATIOX.— In  upholding  the  judgment  of  the 
Circuit  Court  of  Will  County-,  in  the  Oaylord  water  power  condemnation  case, 
the  Supreme  Coui^  of  Illinois  lays  a  doctrine  regarding  the  statute  of  1872. 
under  which  Gaylord  sought  to  acquire  the  water  power  at  Joliet,  created  by 
Sanitary  District  Canal.  The  following  is  an  excerpt  from  the  decision:  "We 
are  clearly  of  the  opinion  that  in  so  far  as  the  statute  of  1872  attempts  to 
authorize  the  condemnation  of  private  property  for  the  purposes  of  public 
mills  or  machinery  other  than  public  grist  mills,  it  is  violative  of  that  provision 
of  our  constituticn  which  declares  that  private  propertv  shall  not  be  taken 
or  damaged  for  public  use.  without  just  compensation,  the  meaning  of  which 
is  that  private  property  shall  be  taken  for  no  other  than  a  public  use.  and  then 
only  on  the  payment  of  just  compensation,  and  that  on  these  grounds  alone, 
the  Circuit  Court  would  have  been  justified  in  sustaining  motion  to  dismiss 
appellant's  petition."  The  Gaylord  svndicate  has  sued  to  seize  the  power  under 
the  plea  that   is   was  about  to    build    a   grist   mill,   as   provided    in    the    statute. 


Ohituaky. 


Ki'HI'.KK  K  II.  Ul'.LiNY,  n  well  known  Irlegruph  engineer,  nl  New  Voik, 
Willi  atiiikrn  with  apoplexy  on  October  ji  and  died  Ibe  next  duy.  At  Ihr  lime 
of  hi*  deulh  he  wna  in  the  acrvice  of  Ihr  American  Tcleplioiir  &  Trirgrapli 
Company  aa  Irlegruph  expert  und  apcciul  agent  lo  the  grnrrul  aupcrintriideiil. 
Deceaaed  waa  4s  yrari  of  age.  The  funeral  look  place  on  November  3  in 
Glen  Ridge,  N.  J. 

JOHN  C.  DAMKI.S.— We  regret  lo  record  the  death  of  Mr.  John  C. 
Daniels,  of  Ibe  (larlonDuniela  Company,  manufacturer*  of  lighlniiiu  arrealera 
and  other  electrical  uprcialliea  at  Keokuk,  Iowa.  He  died  on  October  >j  at 
Ilia  former  home  in  Kau  Claire,  Wis.,  whither  he  had  gone  in  the  ho|ic  of  ic- 
curing  rrlirf  from  hill  diarasr.  He  waa  formerly  owner  of  a  fleet  of  raft  hoata 
on  the  Misaisnippi,  in  the  daya  when  commercial  navigation  on  the  great  river 
was  more  important  than  now;  but  since  189J  he  had  been  connected  with  the 
company  above  named.  Born  in  New  York  State  in  1840,  Mr.  Daniel*  was 
therefore  63  year*  old.  He  wa«  a  man  of  slerling  worth  and  character  and 
deserved  lo  be  more  widely  known  personally  than  he  was  in  the  electrical 
field,  especially  as  the  ai>poratui  bearing  his  name  has  so  long  enjoyed  a  wide- 
spread reputation. 


PERSONAL. 


MR.  JACOB  WENDELL,  JR.,  of  Wendell  &  M.-icl)unir,  Havrnuycr  Build- 
ing, has  returned   from  a  trip  to  Europe. 

MR.  S.  B.  CONDIT,  JR.,  of  Boston,  Mass.,  was  in  New  York  last  week  in 
the  interests  of  S.   B.   Condit,  Jr.,  &  Company. 

MR.  W.  B.  BOURN,  the  president  of  the  San  Francisco  Gas  &  Electric 
Company,  is,  it  is  reported,  to  receive  a  salary  of  $25,000  per  year. 

BROWN-MILLER. — The  marriage  is  announced  of  Mr.  Joseph  Stanford 
Brown,  well  known  in  electrical  circles,  to  Miss  Frances  Baldwin  Miller,  of 
New  York  City. 

MR.  J.  A.  MUIR,  general  manager  of  the  Los  Angeles  Railway  Company, 
has  been  elected  to  the  directorate  of  the  Pacific  Light  &  Power  Company,  of 
Los  Angeles,  Cal. 

MR.  J.  M.  MARTIN  has  resigned  his  position  as  district  sales  agent  at  the 
Pliiladclphia  office  of  the  Nernst  Lamp  Company,  and  Mr.  A.  E.  Baker  has 
been   appointed   as  his  successor. 

MR.  B.  MAGNUS,  superintendent  of  the  electrolytic  refinery  and  silver 
mill  of  the  Anaconda  Copper  Mining  Company  will  shortly  leave  Montana, 
and    expects    to  be    located    in    the    East. 

MR.  CHARLES  T.  BISHOP,  formerly  with  Ladenburg,  Thalman  &  Com- 
pany, New  York,  and  late  paymaster  U.  S.  Navy,  has  been  appointed  auditor 
of  the  H.   W.   JohnsManvillc   Company,  of  New  York   City. 

DR.  HANS  GOLDSCHMIDT,  the  discoverer  of  thermit,  will  deliver  a  lec- 
ture at  Columbia  University,  Friday,  Nov.  13,  during  which  he  will  demon- 
strate experimentally  some  of  the  remarkable  properties  of  the  new  heat  agent. 

MR.  MYRON  T.  HERRICK,  the  banker  and  street  railway  leader  of  Oeve- 
land,  has  been  elected  Republican  governor  of  Ohio  by  100,000  majority.  His 
opponent  was  Mr.  "Tom"  Johnson,  also  known  once  as  a  street  railway  manager 
of  large  fortune,  but  now  prominent  as  an  advocate  of  low  fares. 

COL.  N.  H.  HEFT.— It  is  stated  from  New  Haven,  Conn.,  that  the  return 
of  Col.  Heft,  general  electrical  manager  of  the  New  Haven  Road  and  principal 
stockholder  in  the  New  York  and  Stamford  Tramway  Company,  from  Europe, 
has  revived  the  rumor  that  the  Consolidated  is  to  take  over  the  smaller  property. 

MR.  CHARLES  M.  CLARK  presented  a  paper  on  telpherage  before  the 
Institute  of  Electrical  Engineers  last  year.  This  has  now  been  reprinted  with 
revisions  by  the  author,  by  the  Smithsonian  Institution  of  Washington,  D.  C, 
in  the  Smithsonian  Report  for  1902  and  more  recently  in  separate  pamphlet 
form. 

MR.  W.  C.  ESCHER,  of  the  Swiss  engineering  firm  of  Escher,  Wyss  & 
Company,  of  Zurich,  is  now  on  a  visit  to  this  side.  His  firm,  as  noted  in 
these  columns  at  the  time  the  contract  was  placed,  are  building  large  turbines 
for  installation  in  the  Necaxa  plant  of  the  Mexican  Light  &  Power  Company, 
Limited. 

MISS  EDITH  AYRTON.— It  is  announced  by  cable  that  Miss  Edith  Ayrton, 
daughter  of  Prof.  W.  E.  Ayrton,  is  to  marry  Mr.  Israel  Zangwill,  the  well- 
known  English  novelist  and  dramatist.  Both  of  them  have  visited  this  country. 
Miss  Ayrton  has  also  marked  literary  ability  and  has  been  a  contributor  to 
"Lippincott's  Magazine,"   the  "Westminster  Gazette,"  and  other  periodicals. 

MR.  GEORGE  W.  McELHINEY,  of  Guanajuato,  who  is  largely  interested 
in  the  Guanajuato  Electric  Light  &  Power  Company  and  several  mining  proper- 
ties in  Mexico  which  are  to  be  electrically  operated,  is  now  in  New  York  at 
the  Waldorf-.Astoria,  and  at  the  offices  of  William  P.  Bonbright  &  Company, 
15  Wall  Street. 

MR.  JAMES  F.  CUMMINGS  is  now  in  St.  Petersburg,  Russia,  superintend- 
ing the  laying  of  Yankee  conduit  for  the  municipal  telephone  and  telegraph 
lines.  He  has  employed  over  2000  Russians  to  carrj-  out  the  work.  The  con- 
duit is  being  shipped  from  the  plants  along  the  Rarltan  River.  N.  J.,  of  the 
American  X'itrified  Conduit  Company. 

MR.  .M.FRED  SKITT.  of  the  Manhattan  Elevated,  has  been  inspecting  the 
traction  systems  in  Chicago,  with  a  view,  it  is  rumored,  to  buying  out  all  the 
Elkins-Whitney-Widener  interests     there  on  behalf  of  new   capital.     Mr.    Skitt 
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is  himself  an  old  street  railway  man,  having  been  manager  of  the  old  Vander- 
bilt  Fourth  Avenue  system.  Details  of  this  move  are  given  in  our  Financial 
intelligence. 

MR.  J.  M.  SMAIL,  C.  E.,  engincerinchicf  of  the  Metropolitan  Board  of 
Water  Supply  and  Sewage,  Sydney,  Australia,  is  visiting  this  country  on  his 
way  home  from  England.  Besides  visiting  water  works  and  sewage  plants 
while  here,  he  has  been  looking  into  electrical  matters,  such  as  pumping,  etc., 
and  has  visited  some  of  the  leading  electrical  factories.  He  will  proceed  over 
the  Canadian   Pacific  to  Vancouver. 

MRS.  T.  A.  EDISON  gave  a  notable  Halloween  party  at  Llewellyn  Park, 
Orange,  last  week,  where  electricity  was  enlisted  by  the  "Wizard"  himself  for 
some  new  sensational  effects  approi)riate  to  the  occasion  and  worthy  of  imi- 
tation elsewhere.  Mr.  W.  J.  Hammer  exhibited  and  discussed  radium  as 
one  of  the  new  sources  of  light  by  which  a  girl  can  see  the  face  of  her  future 
husband  and  even  read  his  mind  if  he  has  one. 

PROF.  W.  E.  AYRTON,  F.  R.  S.,  who  has  been  visiting  this  country  as  a 
member  of  the  Mosely  Educational  Commission,  sailed  for  home  last  Saturday. 
His  stay  was  all  too  short  for  the  work  in  hand,  as  well  as  for  the  friends  who 
wished  to  see  him  and  the  things  he  wished  to  inspect  in  the  field  of  elec- 
tricity. Besides  studying  education  in  New  York,  Prof.  Ayrton  went  to 
Washington  and  other  cities.  The  calls  for  him  from  his  professional  en- 
gagements in  England  were  too  pressing,  however,  to  be  denied. 

MR.  ANDREW  CARNEGIE  and  family  returned  home  to  New  York  last 
week  on  the  White  Star  liner  Cedric,  in  good  health.  He  will  spend  the  win- 
ter at  his  new  Fifth  .Avenue  home.  Interviewed  as  to  the  financial  outlook, 
he  said:  "It  is  a  good  thing  to  have  some  of  the  water  squeezed  out  of  some  of 
the  stocks  which  are  now  on  the  market.  It  will  not  hurt  the  standard  se- 
curities, they  are  as  good  as  ever.  The  recent  turn  of  affairs  in  Wall  Street 
will  have  as  a  result  the  salutary  reduction  of  values,  and  everything  will  be 
brought  to  a  healthy  condition." 

MR.  HENRY  S.  SNOW.— We  regret  to  note  that  Mr.  Henry  Sanger  Snow 
has  tendered  his  resignation  as  President  of  the  Polytechnic  Institute,  Brooklyn. 
His  action  is  based  on  a  desire  to  be  relieved  of  the  administrative  cares  of  the 
institute.  He  has  been  the  head  of  the  Polytechnic  since  July  i,  1899.  He  has 
been  re-elected  Chairman  of  the  Board  of  Trustees  of  the  institution.  A  special 
committee  has  been  appointed  to  select  his  successor  as  president.  Mr.  Snow 
has  a  great  many  financial  interests  to  look  after,  including  those  of  the  New 
York  &  New  Jersey  Telephone   Company. 

MR.  F.  S.  PEARSO.N  left  for  Mexico  Oct.  31  in  connection  with  the  under- 
taking of  the  Mexican  Light  &  Power  Company,  of  which  he  is  vice-president. 
Mr.  F.  O.  Blackwell,  formerly  chief  engineer  of  the  power  and  mining  de- 
partments of  the  General  Electric  Company,  is  chief  engineer  of  the  Mexican 
Company.  He  is  now  in  the  southern  republic.  Mr.  J.  M.  Neilson,  the  man- 
aging director  of  the  company,  has  left  Montreal,  where  its  head  offices  are, 
for  Mexico.  Mr.  James  Ross,  of  Montreal,  the  president  of  the  company,  is 
expected  to  make  a  visit  to  Mexico  about  the  latter  part  of  this  month. 

MR.  JAMES  STEWART,  of  the  American  contracting  firm  of  James  Stew- 
art &  Company,  of  Pittsburg,  St.  Louis  and  London,  who  as  constructing  man- 
ager of  the  British  Westinghouse  Electric  &  Manufacturing  Company's  plant 
at  Trafford  Park,  near  Manchester,  worked  such  wonders,  sailed  for  Europe 
Oct.  31,  after  a  short  visit  to  this  side.  Mr.  Stewart  is  now  primarily  engaged 
in  the  supervision  of  the  construction  of  the  huge  Chelsea  plant  which  is  to 
operate  the  Yerkes  underground  roads  in  London  and  vicinity.  The  British 
Westinghouse  people  have  the  contract  for  the  construction  and  equipment  of 
the  plant. 

MR.  ARTHUR  WILLI.-VMS,  whose  contribution  to  the  programme  of  the 
Chicago  meeting  of  the  National  Electric  Light  Association  will  be  remembered 
as  one  of  the  most  interesting  items,  has  kindly  consented  to  continue  in 
charge  of  the  department  of  sign  and  decorative  lighting  and  to  prepare  another 
report  on  the  subject,  to  be  presented  at  the  next  convention,  to  be  held  in 
Boston  in  May  or  June.  When  so  busy  a  man  as  Mr.  Williams  gives  the  time 
and  thought  necessary  for  making  such  elaborate  reports  two  years  in  suc- 
cession, it  shows  that  he  has  the  interests  of  the  association  very  much  at  heart 
and  all  the  members  are  under  great  obligations  to  him.  Through  the  kind 
co-oi)eration  of  the  New  York  Edison  Company,  Mr.  Williams'  last  report, 
handsomely  printed  with  colored  illustrations,  was  distributed  without  expense 
to  the  association,  enough  extra  copies  being  furnished  to  bind  the  book  of  pro- 
ceedings. 


XCrabe  Botes. 


CROSS  OIL  FILTERS.— The  Tennessee  Coal,  Iron  &  R.  R.  Co.  has  sent  its 
fourth  order  for  Cross  oil  filters  to  the  Burt  Mfg.   Co.,  Akron,  Ohio. 

OHIO  ELECTRIC  WORKS,  Cleveland,  have  just  issued  a  new  catalogue 
of  electrical  novelties  which  they  are  mailing  to  the  trade.  Copies  will  be  sent 
on   receipt  of   address 

THE  BALL  ENGINE  COMPANY,  Erie,  Pa.,  has  received  an  order  from 
the  American  Steel  Foundries,  of  Indiana  Harbor,  Ind.,  for  a  300-hp  direct- 
connected   Ball   engine   unit. 

J.  G.  WHITE  &  COMPANY,  engineers,  etc.,  have  removed  their  offices  to 
the  twenty-second  floor  of  the  Wall  Street  Exchange  Buildinjf,  41  to  43  Wall 
Street,  and  43  and  49  Exchange  Place,  New  York. 

THE  SUMTER  TELEPHONE  MANUFACTURING  COMPANY,  of  Sum- 
ter, S.  C,  has  recently  completed  a  large  addition  to  its  already  prosperous 
plant.     Several  new  types  of  instruments  will   shortly  be  turned  out. 

MR.  W.  ROCHE,  the  dry  battery  manufacturer,  42  Vcsey  Street,  New 
York  City,  had  a  severe  visitation  from  fire  last  week,  when  considerable  dam- 
age was  done  to  stock  and  building.     Business  will  be  carried  along  as  usual. 


THE  ZENITH  LAMP  is  made  by  the  Packard  factory  and  sold  by  the 
Electric  Appliance  Co.,  Chicago.  It  is  strictly  an  incandescent  lamp,  yet  may  be 
named  as  a  type  of  its  own  as  an  intermediate  illuminant  between  the  arc  and 
incandescent.  Booklets,  illustrating  this  lamp,  which  is  a  most  marked  advance 
in  lighting,  will  be  mailed  promptly  for  the  asking. 

CHASE-SHAWM UT  COMPANY,  of  Boston,  notes  the  removal  of  its  fac- 
tory to  Newburyport,  Mass.,  where  it  will  have  greatly  increased  facilities 
for  manufacturing.  A  large  stock  of  its  standard  product  in  electrical  spe- 
cialties will  be  carried  by  its  agents,  Stuart-Howland  C^^mpany,  Boston;  W. 
S.  Brown,  New  York;  Tbos.  G.  Grier  Company,  Chicago;  John  R.  Cole,  San 
Francisco. 

ELECTRICITY  VS.  GAS.— The  Wagner  Electric  Mfg.  Company,  St.  Louis, 
has  issued  a  very  neat  little  pamphlet  giving  the  true  story  of  an  electric 
light  company  which  was  "knocked  out"  by  Welsbachs,  but  which  turned  the 
tables  on  its  gas  competitor  by  piling  up  a  big  power  load  in  the  daytime. 
The  points  are  well  made  and  arc  full  of  suggestion  to  those  who  have  not 
yet  developed  a  power  business. 

THE  HEWITT  MERCURY  VAPOR  LAMP  is  the  subject  of  a  very  inter- 
esting illustrated  pamphlet  issued  by  the  Cooper  Hewitt  Electric  Company,  of 
220  West  29th  St.,  New  York  City.  A  number  of  types  and  designs  are  shown, 
including  the  new  tilting  lamp  illustrated  lately  in  these  pages.  A  number  of 
testimonials  are  given  as  to  the  excellent  results  obtained  by  photographers  and 
others.     The  current  consumption  is  given  as  .4  and  .3  watt  per  spherical  candle. 

ELECTRIC  GAS  LIGHTING  COMPANY,  195  Devonshire  Street,  Boston, 
Mass.,  has  recently  entered  the  telephone  field,  to  supply  apparatus  as  well 
as  its  well-known  batteries,  and  has  issued  a  handsome  catalogue  on  the  sub- 
ject, which  illustrates  and  describes  a  large  variety  of  -'Samson"  transmitters, 
receivers,  bells,  intercommunicating  systems,  etc.  Full  details  of  construction, 
prices,   etc.,   are   given. 

PITTSBURG  TRANSFORMER  COMPANY,  of  Pittsburg,  Pa.,  has  issued 
a  circular  in  which  it  gives  a  letter  from  Mr.  H.  W.  Hamblin,  general  super- 
intendent of  the  Nassau  Light  &  Power  Company,  of  Roslyn,  L.  I.,  to  Mr. 
A.  H.  Mustard,  sales  agent. in  New  York  City,  testifying  as  to  the  remarkable 
and  splendid  results  obtained  with  these  transformers,  of  which  he  has  300, 
ranging  from  i-kw  to  50-kw.  The  endorsement  of  a  practical  man  could  not 
be  more  emphatic. 

HAZARD  MFG.  COMPANY,  of  Wilkesbarre,  Pa.,  has  just  issued  a  new 
catalogue  of  its  wire  rope,  a  specialty  by  which  it  was  known  long  be- 
fore it  entered  the  field  of  insulated  wire  manufacture.  Wire  rope  was 
made  a^  far  back  as  1848  in  this  country  by  men  who  afterwards  formed  the 
Hazard  Company,  and  the  product  thus  named  has  always  enjoyed  a  high 
reputation.  The  new  catalogue  brings  to  notice  also  a  variety  of  detail  and 
auxiliary   apparatus  and   material. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  has  just  issued  its 
November  price-list  and  discount  sheet,  copy  of  which  Electrical  World  and 
Engineer  desires  to  acknowledge.  It  is  an  exceedingly  attractive  little  book, 
designed  to  supplement  its  1903  general  catalogue.  It  has  been  revised  to 
date  and  contains  the  very  latest  prices  in  force,  hence  cannot  help  but  be 
of  interest  to  every  one  in  the  electrical  field.  Every  holder  of  a  -catalogue 
who  has  not  received  this  price-list  should  write  for  one. 

BUFFALO  FORGE  COMPANY,  Buffalo,  N.  Y.,  have  just  issued  a  new 
catalogue  on  mechanical  draft  apparatus.  It  embodies  a  variety  of  interesting 
data  and  material,  as  well  as  some  illustrations  of  outfits  installed  by  the  con- 
cern. The  tables  included  give  the  capacities  of  fans  for  induced  draft  under 
average  working  conditions  as  well  as  the  theoretical  output  with  unrestricted 
inlet  and  discharge.  The  pamphlet,  which  can  be  had  on  application,  illus- 
trates also  the  Buffalo  fan  system  of  heating,  ventilating  and  drying  ap- 
paratus. 

TRUMBULL  ELECTRIC  MFG.  COMPANY,  PlainviUe,  Conn.,  has  re- 
cently brought  out  a  neat  flush  receptacle  different  from  other  recept'acles  in 
that  it  fits  the  standard  switch  boxes  and  takes  any  Edison  base  attachment 
plug.  No  special  plug  is  necessary.  Any  Edison  screw  base  that  has  ever 
been  used  for  a  desk  lamp  or  a  fan  can  be  used  in  this  receptacle.  It  has 
a  nickel-plated  cover.  The  Trumbull  Company  has  also  issued  excellent  bul- 
letins as  to  its  switches  of  various  types,  rosettes,  sockets,  cut-outs,  connectors, 
etc.,  all  well  made,  durable  and  low  in  price. 

PEERLESS  RUBBER  MFG.  COMPANY,  16  Warren  Street,  New  York, 
has  issued  in  Catalogue  No.  60  a  splendid  summary  of  the  state  of  the  art 
in  miscellaneous  rubber  goods  for  mechanical  and  industrial  purposes.  It 
is  a  book  of  150  pages,  handsomely  printed  in  black,  red  and  other  colors 
not  merely  for  ornament  but  to  bring  out  the  goods  as  they  actually  appear, 
as,  for  example,  the  packings  and  mattings  or  tilings.  Some  idea  of  the 
range  covered  by  the  pamphlet  may  be  formed  from  the  fkct  that  no  less  than 
47  trade  marks  controlled  by  the  concern  are  enumerated,  and  many  of  these 
are  familiar  to  everybody  in  the  electric  light  and  power  field.  The  fullest 
information  is  given  as  to  all  the  specialties  and  some  of  it  is  quite  interesting 
as,  for  instance,  that  in  regard  to  the  origin  of  "Rainbow"  packing.  The  goods 
are   also  beautifully   illustrated. 

STANDARD  ELEC.  MFG.  COMPANY,  of  Niles,  Ohio,  the  maker  of  the 
Star  incandescent  lamp,  has  issued  a  remarkably  handsome  catalogue  devoted  to 
its  lamp  specialties.  The  cover  is  most  ingenious,  showing  a  Star  lamp  hang- 
ing in  the  center,  in  high  relief,  to  which  around  the  borders  of  a  large  panel 
run  wires  represented  by  yellow  silk  threads  held  down  by  cleats.  The  effect 
is  very  novel  and  pleasing.  The  contents  of  the  pamphlet  are  devoted  to  a 
discussion  of  the  features  of  the  lamp — vacuum,  filament,  voltage,  etc.,  and 
varieties  of  standard,  round,  railway,  white,  miniature  and  other  types  are 
richly  illustrated.  A  feature  of  this  brochure,  which  is  likely  to  be  pre- 
served by  all  who  get  it,  consists  in  the  beautiful  illustrations  of  scenes  and 
buildings  in  which  the  incandescent  lamp  figures  dccoratively,  and  many  artis- 
tic fixtures  arc  also  depicted. 


7yo 


r.I.FrTRlCAI,     WOKLD     and     i:N(ilNKRR. 


Vol..  XLll,  No.  19. 


Record  of  Electrical  Patents. 


INITED   STATES   PATENTS   ISSUED  OCTUUKR   n,   190J. 

[Conducted  by   Win.    A.    Ri.irnl.aiini.    Patent   Attorney.    140    Nmmu  St.,    N.    Y.l 

7J-10.       IIKAT    AIAKM;    Howard    I'icl.l    Jonea.    Wil«jn.    N.    C.      A|)|>.    filed 

leb     J     iQui.      tontuita  are  applied   to  u   thcrim.melric    device  to  cloic   in 

alarm   iircuit   wlicn   Itir    trnii>cruliirc   rUci  or    lalU   to  a  certain   point. 

7ajj«o        I'.I.ECIRU-    MDTDK;    Joirpli    11.    Hliiir.    .St.    I.oiiii,    Mo.      App.    I'drd 

"Marcli  Ji.   loot.     A  icntnluijul  device  lor  nl.oi  I  circuiting  (lie  iiriimlure  coil» 

when    an    nflrrnatum    current,    »clf  MailiiiB.    single  phase    in.iclune    reaclicn 

7ai,.-87.  MASSAGE  INSTRUMENT:  Loui.  CMpcr.  ChicaBo,  111.  App.  filed 
June  4,  iqoi.  A  tubular  belt  cont.iinin(C  liquid  lni»  a  llexil.le  wall  wlildi 
receivci  tlie  .tiokeii  of  a  vil.nitinR  hammer.  thuH  comnuinualmg  I  he 
shocks   Ihroniih    the   li.piid    to  all    parts  of   the   hody   embraced    by    the   belt. 

74-. -.,8.  COIIKUKK  lOK  WlRKl.KSS  TELKGKArUlC  SYSTKMS;  Loui. 
Oorman.  Washington,  D.  C.  The  coherer  comprises  a  globule  of  mercury 
having  a  coating  of  oil  and  a  lincly  divided  mineral  suli»laiice. 

74,105.       ULAST    CDNTROI.LING    DICVICK    loK    DK.NTAI.    OR    OTHER 

"\l^F.S;  Nathan  K.  Garhart.  Indianapolis.  Ind.  App  tiled  Ann  17.  ^<t°i 
An  electrical  healer  is  inserted  in  a  tut.r  through  which  a  blast  of  air  is 
directed;  the  air  can  How  hot  or  cold,  di pending  upon  whcllier  the  cir- 
cuit of  the  heater  is  opened  or  closed. 

74,,3oQ.  ELECTRICALLY  ILLUMLNATEO  SIGN;  John  H.  Goehst  Chi- 
cago, 111.  App.  filed  May  !-•,  190;..  A  nut  screw*  externally  ui>»n„»hc 
receptacle  and  clamps  the  thin  metal  face  of  the  sign  in  an  opening  in 
which    the    receptacle    is  located. 

74J.310.  ELECTRIC  CAR  HEATER:  Edward  E  Gold.  New  York,  N.  Y. 
App  filed  Eel..  j6.  1903.  A  heat  deflecting  plate  is  arranged  under  the 
seat   and   a   number   of  heaters  arc   mounted   common   to  a   single  plalc. 

iAt\\\  TROLLEY  EINHER:  Ercd  A.  Graham.  Ferdinand  E.  Carmienckc 
ami  John  R.  Neely.  Muncic.  Ind.  Anp.  filed  Jan.  30.  1903.  A  rotary 
spiral    track   e.ich   side   of    the   trolley   wliecl   conveys  the  displaced   wire   to 

74J,3V- "^ CASING   EOR  TROLLEY   WHEELS:  Thomas  Kelch,  Newport     Ky. 

filed  Feb.  2.  i<)03.     A  casing  in  which  one  side  is  hinged  to  allow  the  wheel 

to  be   removed  and   replaced. 
74.-348.       ELECTRIC     POCKET     FOR     LIGHTING     PURPOSES;     Alexis 
^       Olcnin.   New    York,    N.    Y.      App.    filed   March    --8,    190^.      A   plug  entering 

ihe   pocket  acts  as  a  wedge  upon   the   blades  of   a   knife  switch  and  closes 

the  same. 


tiic    Motor. 


742,374.  CIRCUIT  CONTROLLER  FOR  SURGICO  DENTAL  ENGINES; 
William  W.  Alexander,  Kansas  City,  Mo.  App.  filed  Dec.  24,  1902.  De- 
tails. 

742,378.  TROLLEY  CONTACT  DEVICE:  Wallace  L.  Baker,  PainesviUe. 
Ohio.  App.  filed  Dec.  29,  1902.  Springs  are  arranged  to  hold  the  wheel 
in  a  normal  position,  but  permit  it  to  tilt  when  necessary. 

742,398.  HANGER  FOR  ELECTRIC  LAMPS  OR  THE  LIKE;  Michael  C. 
Donahue.  Colorado  Springs,  Colo.  App.  filed  May  i,  1902.  Details  ot  a 
take-up  spool   for  flexible  cord. 

742.407.  ELECTRIC  ADVERTISING;  George  W.  Enright,  New  York,  N.  Y. 
App.  filed  March  4,  1902.  Receptacles  are  mounted  in  monogram  torm 
and  a  given  letter  is  selected  by  placing  a  pattern  sheet  over  the  mono- 
gram containing  openings  that  admit  lamps  at  places  to  form  only  the 
desired    letter. 

742.408.  ELECTRODYNAMIC  EQUIP^IENT  FOR  SCHOOLS;  Horace  J. 
Evans,  Wausau,   and   Tracy  B.    Hatch,   Menominie,    Wis. 


,„.„„,   „ „.,    - App.    filed   Aug. 

1903.      An    assemblage    of   apparatus  consisting  of   supports^ jjole   snoes. 


couiiirUea  a  hand  •witch,  llic  condition  of  which  icrvei  a*  an  indiutor 
of  liie  integrity  or  drfeclivencu  of  the  circuit. 

742.548.  TKANSIORMKK:  Golbert  Wright,  I'itlsfirld,  Ma»».  App.  filed 
Feb.  10,  1903.  A  tranaformcr  comprising  a  central  cure,  U  shaiied  radiat- 
ing iiiugnctic  yoke  •rctiuni  arranged  around  the  cure  and  primary  and 
secondaty  colli  encircling  the  core  and  embraced  between  the  arms  of  the 
yoke-tcctiuns. 

742, jji.  WIRE  CORE  MACHINE;  Tliomaa  A.  Alton,  New  York,  N.  Y.  App. 
tiled  May  4,  1903.  A  machine  adapted  to  wrap  two  or  more  telephone  or 
other  wiiea  with  strips  of  ininilating  material  and  at  the  same  time  twiit 
the  wrapped  aliands  lugrther  to  form  a  core. 


magnets,  commutators  and  other  parts,  arranged  to  be  assernbled  as  de- 
sired and  knocked  down  at  will  for  the  purpose  of  teaching  the  principles 
of  electricity  and  electro-dynamics. 

742,426.  ELECTRIC  CARRYING  APPARATUS;  John  J.  Hill,  Rose  Mills, 
Va.     App.  filed  June  22,   1903.     Details  of  a  parcel  earner  system. 

742,449.  QUICK  BREAK  SWITCH;  Hubert  Krantz,  Brooklyn,  N.  Y.  App. 
filed  June  4,  1903.  A  block  of  insulating  material  carrying  a  blade  on 
each  side  hinged  to  one  pair  of  terminals,  has  a  handle  pivoted  to  it  and 
also  connected  bv  a  spring  which  is  put  under  tension  when  the  handle 
is  lifted  to  finally  quickly  remove  the  blades  from  the  clips. 

742,453.  SPLIT  ELECTRICAL  CONDUIT;  Edward  N.  Lake,  Chicago,  111. 
App.  filed  April  25.  1903.  The  conduit  is  split  longitudinally,  the  parts 
being  laid  together  as  required. 

742487.  ELECTRIC  SIGNALING  DEVICE  FOR  RAILWAYS;  Hubert 
Pfirmann,  Frankfort-on-the-Main,  Germany.  App.  filed  Dec.  7,  >90i- 
Details. 

742,499.  ELECTRIC  FUSE  SWITCH  BOX;  Joseph  Sachs,  Hartford,  Conn. 
App.  filed  March  19,  1901.  A  casing  having  fixed  terminals  and  a  hinged 
cover  having  a  clamp  for  an  inclosed  fuse;  when  the  cover  is  closed,  the 
fuse  acts  as  a  switch  element  to  close  the  circuit  across  the  fixed  terminals. 

742508.  PUSH  BUTTON  SWITCH:  Alexander  B.  Simpson,  New  York, 
'  N.  Y.     .App.  filed  July  9,   1903.     Details. 

742547.  ELECTRICAL  SWITCHING  SYSTEM;  Colbert  Wright  and  Fran- 
CIS  V.  Nicholls.  Pittsfield,  Mass.     .App.  filed  Feb.  16,  1903.     The  mechanism 


742,408. — Electrodynamic    Equipment     for    Schools. 

742,600.  DYNAMO  ELECTRIC  MACHINE  OR  MOTOR;  Edwin  R.  Cox, 
Jr.,  Birmingham,  Ala.  App.  filed  Aug.  21,  1903.  A  uniform-field  dynamo 
or  motor,  comprising  oppositely  excited  pole  pieces  electrically  insulated 
from  each  other  and  rotary  armature  disks  co-operating  with  the  pole 
pieces  and  in  electrical  connection  with  each  other  and  with  the  respective 
pole  pieces  whereby  the  armature  currents  are  conducted  to  and  from  the 
machine  through  the  metal  body. 

742,604.  ELECTRIC  ARC  LAMP;  George  R.  Davison,  Pittsfield,  Mass.  App. 
filed  Feb.  16,  1903.  The  wire  connection  between  the  movable  carbon 
rod  and  the  electromagnet  is  prevented  from  becoming  entangled  by  a 
guide  through  which  it  passes. 

742,661.  ELECTRIC  LIGHTER;  Conrad  Hubert,  New  York,  N.  Y.  App. 
filed  May  8,  1902.  F'or  igniting  a  cigar-lighting  torch,  the  electric  ter- 
minals arc  placed  in  a  tube  having  draft  openings  below  and  above  and  a 
port  to  admit  the   end  of  the  torch   to  the  terminal. 

742,681.  AUTOMATIC  INDICATOR;  Wesley  E.  Laird.  Fittsfield,  Mass.  App. 
filed  Jan.  13,  1902.  Consists  of  apparatus  adapted  to  measure  the  elec- 
trical condition  at  a  given  point  in  a  circuit  ana  to  transmit  to  a  distance 
definite  signals  corresponding  with  such  measurements,  together  with 
means  controlled  from  a  distance  for  setting  the  apparatus  in  operation. 

742,705.  ELECTRIC  ARC  LAMP;  Joseph  Mclzer,  Cleveland,  Ohio.  App. 
filed  April   10,   1901.     Details. 


742,499. — Electric    Fuse    Switch    Box. 

742,706.  ELECTRIC  ARC  LAMP;  Joseph  Me'^r,  Cleveland,  Ohio.  App. 
filed  Tan  2,  1903.  A  prominent  feature  of  this  lamp  is  that  the  magnet 
which  operates  the  carbon  clutch  is  arranged  and  adapted  to  act  as  the 
choking  coil.  ^r     ,      xt    v 

742  725  ELECTRIC  LAMP  SOCKET;  Mortimer  Norden,  New  York,  N.  Y. 
aId  filed  Feb.  24,  1903.  A  cup  member  and  a  base  member  forming  a 
receptacle,  the  two  parts  being  held  together  by  screws  passing  from  one 
Oto  the  other  and  at  the  same  time  engaging  with  the  metallic  plates 
carried  by  each  part,  so  that  the  circuit  will  be  closed  from  the  main 
conductors  through  the  plates  and  screws  to  the  lamp  terminals. 

742,743.  COMMUTATOR;  Christopher  J.  Roach,  Hartford  Conn.  App.  Med 
Tune  27  1903.  The  armature  terminals  are  detachably  connected  with 
the  commuUtor  segment,  so  that  the  commutator  can  be  removed  without 
disturbing  the  armature  coils. 

742814  SURGICAL  APPLIANCE;  Albert  V.  Todd,  Denver,  Colo.  App. 
'filed   Aug.    3,    1903-      Details. 
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Municipal  Ownership  at  Ashtabula. 

It  is  fairly  safe  to  assume  that  the  State  authorities  of  Ohio  in 
investigating  the  accounts  of  the  municipal  lighting  plant  at  Ash- 
tabula, have  done  so  without  "prejudice."  The  State  Auditor  and 
his  expert  accountants  ought  to  know  what  they  are  about,  and 
hence  we  are  inclined  to  accept  without  reserve  the  statement  which 
we  quote  on  another  page  as  to  the  results  obtained  from  their 
inquiry.  It  appears  that  the  yearly  cost  to  the  taxpayers  for  ten  years 
past  has  averaged  $98.24  per  arc  light,  and  that  not  on  an  "all-night 
contract,"  but  a  moonlight  schedule,  subject  without  fines  and  rebates 
to  the  city's  own  construction  of  what  moonlight  may  mean.  There 
is  not  a  central  station  company  in  the  country  in  a  city  the  size  of 
Ashtabula  that  would  not  thank  its  stars  for  such  a  "cinch." 


ELECTRICAL   CONQUEST  OF  THE   CaNALS. 

It  seems  to  us  more  than  an  ordinary  coincidence  that  we  are  able 
tliis  week  to  publish  accounts  of  tvifo  separate  and  distinct  efforts 
to  apply  electricity  to  canal  traction  in  this  country.  One  equipment 
is  on  the  famous  old  and  fairly  dilapidated  Erie  Canal ;  the  other  is 
on  the  Miami  Canal  in  Ohio.  The  former  is  a  direct-current  aerial 
monorail  system;  the  latter  is  a  polyphase  locomotive  and  track 
system.  Both  seem  quite  independent  of  the  type  of  current  used, 
for  it  is  easy  to  imagine  a  change  about  to  alternating  current  on 
the  telpher  line  and  direct  current  on  the  regular  trolley  track.  But 
aside  from  that,  there  is  an  essential  and  radical  difference  in  the 
method.  The  aerial  line,  as  we  can  testify  from  actual  observation, 
imposes  no  additional  "servitude"  on  the  towpath  in  the  sense  of 
obstruction.  Anything  or  anybody  can  pass  easily  in  either  direc- 
tion along  the  bank.  With  the  trolley  system,  however,  the  whole 
bank  is  virtually  occupied  by  the  trackage,  and  it  is  ea^y  to  imagine 
serious  objections  to  that  plan.  On  the  other  hand,  the  "monorail" 
system  looks  so  heavy  it  would  appear  easier  and  cheaper  to  lay 
the  track  right  on  the  ground  instead,  and  probably  save  money.  In 
doing  so,  of  course,  one  would  give  up  the  advantage  of  a  clear  bank 
for  mule  tows,  etc.  ^ 


These  two  are  not  the  only  methods,  and  we  are  giad  to  know,  as 
recorded  in  these  pages,  that  other  systems  are  in  vogue  or  under  trial 
in  Europe.  The  main  point  for  which  we  contend,  if,  indeed,  argu- 
ment is  necessary,  is  that  electricity  is  wholly  adequate  to  replacing 
ihe  mule  or  the  steam  propeller  on  canals.  Any  one  of  these  systems 
is  feasible  and  a  little  time  will  soon  develop  the  relative  economies 
and  efficiencies.  And  this  statement  is  true,  so  far  as  the  Erie  Canal 
is  concerned,  whether  the  present  small  barges  or  the  proposed  new 
1,000-ton  barges  are  hitched  to  an  electric  motor.  The  bigger  barges 
avoid  breaking  bulk,  and  we  have  ourselves  seen  over  1,000  tons 
in  one  tow  manipulated  with  the  greatest  smoothness  and  quietude 
at  fully  4  miles  an  hour.  It  is  high  time  the  decadent  canals  were 
rescued  and  put  on  the  profitable  level  of  modern  trolley  roads  once 
operated  by  animal  power. 


The  Wireless  Telegraph  Conference. 

We  note  in  the  November  North  American  Revieiv  a  statement 
from  Mr.  John  L.  Waterbury,  United  States  delegate  to  the  recent 
wireless  telegraph  conference  in  Berlin,  as  to  what  was  discussed  at 
that  important  gathering.  It  would  seem  inevitable  from  his  state- 
ment that  another  conference  must  soon  follow  if  any  practical  results 
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arc  to  be  rcuclicd  ;  .iiiU  without  general  aBrecment  it  would  iccm  that 
tliere  nnist  be  trouble.  VVIu-n  it  is  held,  it  in  to  be  hoped  that  »ome 
respect  will  be  sliuwn  for  the  rights  of  inventors  and  pioneer*.  Any- 
body who  reads  Mr.  Waierbury'!,  report  can  detect  the  tendency  of  the 
various  governments  to  dispose  of  the  whole  subject  as  seenielh  best 
to  them,  becau.sc  ol  tlu-ir  alleged  rights  of  eminent  control  over  the 
telcKraphs.  It  should  surely  be  easy  tu  put  some  restraint  on  rival 
systems  without  going  to  the  other  extreme  and  leaving  them  vir- 
tually stripped  of  reward  or  protection.  All  the  great  pioneer  work 
of  Marconi,  for  example,  in  oceanic  wireless,  is  to  go  for  nothing; 
and,  unfortunately,  according  to,  and  possibly  with  the  aid  of,  Mr. 
Watorbury,  such  a  piece  of  high- sea  robbery  is  to  have  the  United 
States  as  a  party  to  it.  The  Marconi  Company  is  nothing  to  us,  and 
we  consider  that  Mr.  Marconi  still  has  to  make  good  some  of  his 
most  vital  claims ;  but  to  brush  their  work  aside  or  insist  that 
iiolt'ns  folcns  they  or  others  shall  be  made  to  turn  their  land  plant 
over  to  universal  use  by  Tom,  Dick  and  Harry,  without  due  com- 
pensation, strikes  us  very  much  like  high-handed  confiscation.  There 
is  surely  a  more  ci|uitablc  way  out  of  ilic  difliculty  than  that. 


For  example,  Mr.  Fessenden  might  have  a  most  expensive  and 
elaborate  tower  system,  while  Dr.  De  Forest,  without  towers,  might 
have  signaling  apparatus  that  everybody  gave  preference.  If  the 
Fessenden  people,  selling  or  leasing  no  apparatus,  were  compelled 
to  receive  all  De  Forest  messages,  as  the  present  international  scheme 
proposes,  without  right  to  secure  some  proper  compensation,  they 
might  easily  be  bankrupted  in  six  months,  although  on  the  use  of 
their  property  the  transmission  depended.  Other  equally  unfair 
combination  of  conditions  under  this  ruling  reported  by  Mr.  Water- 
bury  can  readily  be  imagined.  Even  if  a  man  is  a  common  carrier, 
he  has  some  common  rights  left. 


Graphic  Recording  Ammeters. 

-At  the  last  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers a  paper  was  read  by  Mr.  A.  H.  Armstrong  upon  a  new  form 
of  recording  ammeter,  suitable  for  use  on  an  electric  car.  Record- 
ing ammeters  have  been  in  use  for  some  time  in  central  station 
work ;  but  such  instruments  are  stationary.  Moreover,  the  fluctua- 
tions of  the  current  passing  through  such  an  instrument  are  rarely 
very  rapid  or  very  intense.  The  problem  becomes  distinctly  modi- 
fied and  complicated  when  the  apparatus  has  to  be  placed  on  a  rapidly 
moving  car,  subject  to  jars  and  vibrations,  and  where  the  fluctua- 
tions of  the  current  may  be  both  very  sudden  and  very  intense.  The 
instrument  described  is  an  ink  recorder,  and  the  pen  is  attached  to 
the  movable  coil  of  an  electro-dynamometer.  This  dynamometer 
diflfers  from  the  ordinary  form  in  having  an  iron  core,  and  also  in 
having  a  steady  current  supplied  to  the  movable  inner  coil  from  a 
local  source,  such  as  a  small  storage  battery.  By  this  local  supply 
of  magnetization  to  the  movable  coil,  intensified  by  the  stationary 
central  iron  core,  the  torque  tends  to  vary  as  the  current  strength  in 
the  fixed  outer  coil,  rather  than  as  the  square  of  that  current.  This 
not  only  provides  for  a  nearly  uniform  scale,  but  also  ensures  a  much 
more  powerful  torque  for  weak  currents,  than  could  otherwise  be 
.obtained  with  a  given  full  load  torque. 


The  use  of  an  instrument  of  this  character  is  rendered  necessary 
for  the  study  of  the  starting  behavior  of  traction  motors  under  the 
conditions  of  practice.  The  curves  of  current  and  pressure  at  start- 
ing appeal  as  strongly  to  the  trained  eye  of  the  traction  engineer  as 
the  indicator  diagram  of  an  engine  to  the  observation  of  the  steam 
engineer.  Another  great  advantage  which  this  type  of  instrument 
possesses  is  its  maintaining  an  accurate  record  of  the  pressure  and 


current  on  a  cur  over  a  given  ichedulc,  without  having  to  detail  an 
obicrvcr  or  obscrveri  for  the  purpose.  There  arc  few  duties  more 
fatiguing  than  that  of  recording  a  long  series  of  voltmeter  observa- 
tions on  a  car  at,  say,  ten-second  intervals.  The  recording  instru- 
ment, however,  can  register  many  changes  within  ten  seconds  should 
rapid  Hiictuations  occur,  and  plot  all  the  observations  automatically. 


An  ideal  car  recording  instrument  would  be  capable  of  marking 
on  one  and  the  same  moving  paper  ribbon  the  time,  the  speed,  the  dis- 
tance, the  grade,  the  volts,  the  amperes,  and  the  kilowatt-hours.  The 
mechanism  for  the  synchronous  recording  of  all  these  seven  quanti- 
ties would  not  be  as  very  complicated.  Four  of  the  quantities  may  be 
derived  from  non-electrical  mechanism,  such  as  clocks  and  shaft- 
gearing.  The  remaining  three  electrical  quantities  should  be  more 
readily  recorded  on  one  and  the  same  moving  tape,  than  on  three 
separate  tapes.  Such  a  mechanism  might  readily  be  transferred 
from  one  car  to  another,  and  would  not  require  much  time  to  con- 
nect on  any  car.  Its  record  would  give  a  complete  history  of  a  run 
over  a  road,  and  many  practical  problems  might  be  satisfactorily 
solved  by  its  use.  .Mrcady  recording  machines  are  in  use  which 
combine  several  of  these  items.  Machines  of  much  greater  com- 
plexity are  already  in  use  on  steam  Railroads  for  recording  the  con- 
ditions of  the  track. 


Distribution  of  Current  in  Three-Phase  Systems. 

\Vc  print  on  page  "97  of  this  issue  a  very  practical  article,  by  Mr. 
F.  H.  Jeannin,  on  the  distribution  of  current  in  three-phase  systems. 
The  three-phase  system  of  mixed  delta  and  star  connections  is  rela- 
tively a  complex  distributing  system.  For  example,  it  is  a  much 
more  complex  system  to  follow  quantitatively  than  the  four-wire 
two-phase  system.  Nevertheless,  the  three-phase  system  possesses 
the  inherent  advantage  of  a  saving  in  copper  of  twenty-five  per  cent 
by  comparison  with  any  direct  current  system,  single-phase  system, 
or  association  of  single-phase  systems,  of  the  same  effective  voltage. 
For  this  reason  the  three-phase  system  has  come  into  practically 
universal  use  for  the  long-distance  transmission  of  power.  Conse- 
quently all  propositions  concerning  the  important  quantities  in  the 
three-phase  system,  such  as  questions  connecting  voltages,  cur- 
rents and  powers  are  likely  to  become  of  practical  value. 


The  article  points  out  that  a  pair  of  current  transformers  for  oper- 
ating line  ammeters  in  a  switchboard,  are  sufficient  for  the  operation 
of  all  three  line  ammeters  in  a  three-phase  system.  This  is  a  con- 
sequence of  the  well-known  laws  of  a  three-phase  system  that  at  any 
instant  the  vector  sum  of  the  three-line  currents  is  zero,  and  that 
the  vector  sum  of  the  steady  effective  line  currents  is  steadily  zero — 
the  effective  current  being  the  square  root  of  the  mean  square,  or  the 
average  heating  effect,  or  the  current  as  indicated  by  a  properly 
calibrated  alternating-current  ammeter.  This  proposition  is  cor- 
related with  the  well-known  law  of  a  three-phase  system,  that  two 
wattmeters  can  be  connected  to  indicate  jointly  the  total  power  on 
the  three  lines. 


Attention  is  very  properly  called  to  the  fact  that  if  the  connections 
between  the  two  current-transformers  and  the  three  ammeters  are 
improperly  made,  the  third  ammeter  will  give  misleading  and  er- 
roneous indications.  Another  interesting  proposition  set  forth  in 
the  article  is  that  if,  in  a  three-phase  system,  the  three  voltages  of 
the  generator  delta,  assumed  equal  and  equally  dephased,  be  drawn, 
like  isometric  coordinates,  passing  through  a  common  point  and 
spaced   sixty   degrees  apart,  then  the   algebraic   sums   of   the   com- 
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poneiUs  of  line  currents  resolved  parallel  to  any  three  such  adjacent 
lines  will  always  be  equal  for  equal  generator  output,  no  matter  how 
much  the  apparent  power,  or  volt-amperes  may  vary.  The  arithme- 
tical sum  of  the  three  currents  will,  of  course,  tend  to  increase  as 
the  power  factor  diminishes,  and  as  the  volt-amperes  increase,  keep- 
ing the  real  power  constant,  but  the  resolved  components  of  these 
currents  on  the  coordinate  axes  will  always  maintain  the  same  sum- 
total,  when  the  sign  of  the  components  is  taken  into  consideration. 
This  proposition  follows  from  the  fact  that  the  total  power  in  the 
system  is  equal  to  the  sum  of  the  three  voltages  into  the  respective 
projections  of  the  line  currents  upon  them,  and  if  this  power  is  to 
remain  constant,  and  the  voltages  are  also  constant,  the  sum  of  the 
tl;ree  projections,  or  components,  must  also  be  constant. 


From  an  observation  of  the  line  currents,  and  of  the  wattmeter 
readings,  it  becomes  possible  to  determine  the  phase  relations  of  the 
currents  with  the  line  voltages,  and  in  this  way  to  analyze  the  cur- 
rents into  working  components  on  each  line.  This  is  on  the  assump- 
tion that  the  delta  voltages  are  equal,  but  a  slight  modification  of  the 
proposition  can  be  made  to  meet  the  case  in  which  the  delta  voltages 
are  unequal,  corresponding  to  dissymmetrical  terminal  voltages. 


Engineering  Education. 

The  recent  visit  of  the  British  Commission  investigating  American 
methods  of  technical  education  brings  to  the  front  a  very  serious 
question  as  to  the  value  of  that  which  they  have  found.  That  tech- 
nical instruction  in  England  is  in  a  highly  unsatisfactory  state  admits 
of  iittle  doubt ;  it  is  quite  certain  also  that  the  Commission  discovered 
here  some  admirable  institutions,  but  did  they  find  a  well-defined 
method  of  education  which  might  fairly  be  said  to  be  common  to 
American  technical  schools?  We  think  not,  and  on  the  contrary, 
if  their  investigations  were  at  all  as  thorough  as  they  were  intended 
to  be,  they  assuredly  found  that  American  institutions  were  on  all 
sorts  of  planes  of  usefulness  and  representing  all  sorts  of  educational 
ideals.  English  technical  instruction  is  essentially  a  development  of 
the  trade  school  idea,  very  useful  in  itself,  but  far  from  being  all- 
inclusive  in  its  functions.  Here  the  trade  school  as  such  is  almost 
an  unknown  quantity,  and  so  far  as  it  here  exists  is  of  comparatively 
recent  growth.  That  it  may  be  useful  when  intelligently  managed  the 
correspondence  schools  which  have  assumed  some  of  its  functions 
bear  witness ;  but  they  cannot  be  regarded  as  a  sequent  part  of  our 
general  educational  system,  which  is  based  as  regards  technical  in- 
struction, on  the  small  university  using  that  term  in  its  American 
signification  of  an  institution  in  which  all  sorts  of  things  are  taught. 
The  main  work  of  technical  instruction  in  this  country  is  done  by 
the  "land-grant"  colleges  under  State  supervision  and  founded  orig- 
inally to  provide  instruction  in  "agriculture  and  the  mechanic  arts." 
In  many  instances  the  instruction  in  agriculture  has  been  separated 
from  that  in  the  mechanic  arts  and  the  latter  has  been  merged  in  the 
general  work  of  a  State  University;  but  it  is  an  impressive  fact 
that  technical  study  has  been  in  every  State  of  the  Union  backed  up 
by  a  strong  local  appreciation  of  its  necessity.  It  is  in  response  to 
this  sentiment  that  courses  in  engineering  have  been  developed,  and 
because  of  its  representation  of  local  necessities  that  they  have  taken 
the  various  forms  in  which  they  now  appear. 


In  State  institutions  there  is  a  direct  pressure  of  popular  feeling  to 
which  deference  has  to  be  paid,  and  that  feeling  to  a  considerable 
extent  is  governed  by  the  nature  and  efficiency  of  the  public  schools. 
A  group  of  endowed  independent  colleges  and  universities  can  and 
do  exercise  a  very  powerful  influence  on  the  public  schools;  but  the 
State  Universities  must  act  by  moral  suasion,  as  they  sometimes  do 


with    considerable    effect.      From    such    causes    spring    the    curious 
anomalies  which  our  British  friends  have  certainly  found.    In  elec- 
trical   education    the   results    are   sometimes   very   singular,   indeed. 
One  finds,  for  example,  two  institutions  in  neighboring  States,  both 
with  popular  courses  in  electrical  engineering,  one  of  which  contains 
perhaps  as  much  as  ten  times  more  shopwork  than  the  other.    Now, 
evidently  a   student  gets  too  much  shopwork   in   one  place  or  not 
enough  in  the  other.     Similarly  one  can  find  courses  in  which  the 
students  graduated  in  electrical  engineering  are  merely  mechanical 
engineers  who  have  dabbled  a  few  hours  a   week  for  a  couple  of 
years  in  an  electrical  laboratory  without  grasping  fully  a  single  fun- 
damental electrical  principle.    Most  courses  in  electrical  engineering 
have  been  offshoots  of  a  dominant  mechanical   engineering  course, 
and  these  variations  merely  indicate  the  completeness  or  incomplete- 
ness of  the  gradual  segregation  which  has  been  taking  place.    In  fact, 
American  electrical  engineering  reflects  this  origin.    It  has  been  me- 
chanically clever,  replete  with  the  skill  of  the  shrewd  adapter  and  the 
tactful  draughtsman.    It  has,  too,  been  wonderfully  successful  up  to 
a  certain  point  along  just  these  lines.     The  training  has  been  vastly 
superior  to  that  obtained  in  trade  schools  as  such,  but  whether  it  is 
;idequafe  for  the  future  needs  of  the  profession  is  a  very  different 
matter.    A  time  has  come  in  which  the  investigator  must  play  in  the 
principal  role  before  the  chorus  of  adapters  appears  upon  the  stage. 
And   if  one  solemnly   considers  the   really  important   electrical   ad- 
vances of  the  last  quarter  century  or  thereabouts  it  is  somewhat  start- 
ling to  see  how  little  of  the  great  work  has  been  done  here  or  abroad 
by  men  whose  training  was  wholly  or  chiefly  in  the  direction  of  ap- 
plied mechanics.    The  great  work,  both  that  which  has  been  accom- 
plished here  and  that  which,  arising  abroad,  has  been  subjected  to 
benevolent  assimilation,   has,  on  the  contrary,  sprung  from  a  very 
wide  variety  of  sources.    We  hope,  therefore,  that  our  British  friends 
will  not  go  home  bearing  with   them  the   idea  that  the  American 
notion  of  electrical  engineering  is  a  concrete  of  machine  design  and 
strength   of  material  with  just  enough  dynamo  testing   to   stick  it 
together.     We  are  very  far  from  wishing  to  cast  reflections  on  me- 
chanical engineering,  or  in  any  wise  to  belittle  its  past  and  present 
usefulness  to  American  industry,  but  in  the  present  stage  of  elec- 
trical science  it  is  far  from  being  the  whole  thing.     The  electrical 
engineer  of  the  twentieth  century  needs  civil  engineering,  chemistry 
and  general  physics  fully  as  much  as  he  needs  mechanical  engineering, 
and  more  than  any  of  these  he  needs  some  fundamental  notions  as 
to  the  methods  and  importance  of  research.    The  electrical  industries 
are  yearly  getting  more  and  more  complex  and  making  greater  and 
greater  demands  upon  general  science ;  and  engineering  instruction 
must  recognize  this  tendency  and  act  upon  it.    In  the  past  the  main 
thing  which  confronted  the  student  was  the  design,  testing  and  oper- 
ation of  dynamos  to  which  everything  else  in  the  ordinary  electrical 
engineering  course  that  smacked  at  all  of  electricity  was  subordi- 
nated.    We  are  now  in  a  different  era.     The  problems  which  press 
for  solution  are  of  an  entirely  different  order,  and  the  men  who  are 
successfully  to  attack  them  must  have  a  training  wide  and  deep,  as 
far  from  the  old  order  of  things  as  can  well  be.    They  have  no  time 
to  waste  on  work  that  can  be  as  effectively  done  in  practice  by  a 
fifteen-dollar-a-week  draughtsman,  and  no  need  for  pottering  over 
obsolescent  fan  motors.    They  have  work  to  do  for  the  progress  of 
electrical  science  in  the  next  generation,  and  what  was  useful  or  even 
essential  twenty  years  ago  may  be  a  positive  hindrance  to-day.     If 
American  engineering  is  to  take  place  as  a  world  power  in  progress, 
it  must  originate  instead  of  copy;  and  the  power  of  origination,  in 
whatever  measure  it  may  be  influenced  by  training,  needs  a  wider 
grasp  upon   fundamental   principles   than  has  ever  before  been  re- 
quired.   Engineering  education  to  be  effective  must  be  organized  with 
almost  prophetic  instinct  for  the  requirements  of  the  years  to  come. 
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Vou  XIJI.  No.  ao. 


1  Ik-  Si.   l.tuus   Iimi  iKitioiuil  l-.lccirical  ('onijrcss. 

W'c  are  infDiiiitil  tli.ii  llic  inlluw  iiiu  ;iii|h>iiiiiiiciiIs  liiivc  been  ni:i(lc 
l>y  I'rof.  Klihii  Tliomsuii,  pitsiUcnt  oi  tlic  Committee  of  Urganiza- 
lion  of  the  coiiKress  for  the  ofticcrs  of  the  varioui  sections : 


Section. 
A 


Slllijut 
ticnrrnl   Ttirniy 

M  .1 


Clmirmau. 


Secretary, 


I'l 


i 

•a 
3 

g 

< 


11 


t.  IC  L.  Nicholi,    I'ror.  II.  T.  lUrnci, 
I  .1  Cornell   Univ.  McGill  Univ. 

Crnnal  Applicntioni    Dr.  C.  I*.  Strlnnietl,     Prof.    Sniii'l    Slirldon, 
Schrnrctatly,  N.  Y.I'oly.   Init.,  Krooklyn. 
Klictroclicniimry  I'roi.  II.  S.  Cnrhart,  Mr.  C»rl   llrring, 

Univ.  of  Midi. 
KIrctric   Power  Mr.  Ch«i.  F.  Scott,     Ilr. 

Trananiiiilon  Pittfburg. 

i;icctric   Light  Mr.  J.  W.  Licb,  Jr.,    Mr. 

and   Distribution  New  York. 


Philadelphia. 
Loui*  liell, 

Uoaton. 
Ganu  S.  Dunn, 
Ampere,    N.   J. 


KIcclric  Dr.    Louis    Duncan,     Mr.  A.  II.  Arnntrong, 

Transportation        Mass.    Inst.   Tccb.  Schcnrctady. 

Klectric  Mr.   K.  W.  Jones,         Mr.    B.   Ghcrardi,  Jr., 

Communication  New  York.  New   York. 

Klcctrolherapeutica       l>r.   W.  J.   Morion,       Mr.   \V.  J.  Jrnks, 

New    York.  New  York. 

It  is  understood  that  all  of  these  gentlemen,  who  arc  well-known 
specialists  in  the  departments  they  reprcsiut,  have  already  accepted 
these  appointments,  with  the  exception  of  one  who  has  been  unable 
to  do  so  owing  to  absence  in  Europe,  but  who  is  now  returning. 

The  section  officers  will  have  charge  of  the  proceedings  of  the 
congress  at  St.  Louis  in  their  respective  sections. 

The  papers  that  are  to  be  read  at  the  congress  will  be  communi- 
cated by  invitation  from  well-known  authors  in  this  country  and 
abroad.  They  arc  to  be  read  and  discussed  at  St.  Louis  during 
the  congress  week  i2-i7th  September,  1904.  They  are  then  to  be 
printed  and  published  in  book  form. 

Invitations  to  join  the  congress  are  steadily  being  issued  to  persons 
and  parties  interested  in  electricity.  Over  6.000  such  circular  letters 
of  invitation  will  be  sent  out  in  the  United  States,  and  a  similar 
number  to  foreign  countries.  Most  of  the  circulars  are  being  directed 
to  members  of  electrical  industries,  societies  and  scientific  institu- 
tions. Joining  the  congress  entitles  the  member  to  attend  the  various 
functions  at  St.  Louis  and  also  to  receive  a  copy  of  the  subsequent 
transactions.  It  is  expected  that  many  will  join  the  congress  who 
cannot  expect  to  attend  the  sessions  in  St.  Louis,  merely  to  receive 
the  subsequently  printed  transactions.  The  transactions  are  ex- 
pected to  form  a  very  valuable  addition  to  electrical  literature,  both 
theoretical  and  practical.  Already  about  350  Americans  have  joined 
the  congress  in  response  to  circulars,  and  only  part  of  the  circular 
catalogue  has  been  covered.  There  is,  consequently,  every  reason  to 
expect  a  large  and  representative  membership  in  the  congress,  both 
from  this  country  and  abroad. 

Communications  concerning  the  congress  should  be  addressed  to 
the  general  secretary,  Dr.  A.  E.  Kennelly,  Cambridge,  Mass. 


Failure  of  Municipal  Ownership  at  Ashtabula,  O. 


The  examination  of  the  accounts  of  the  electric  lighting  plant 
owned  by  the  city  of  Ashtabula  by  agents  of  the  auditor  of  the  State 
of  Ohio  has  been  finished.  It  show^s  that  for  the  past  ten  years 
the  city  lights  have  cost,  on  the  average,  about  $100  per  year  each, 
and  this  is  for  what  is  known  as  the  moonlight,  or  short  schedule, 
which  gives  at  least  25  per  cent,  fewer  hours'  lighting  than  in  Qeve- 
land.  where  the  contract  price  per  light  is  $75  per  year  on  an  all- 
night,  every-night  schedule. 

The  original  cost  of  the  plant  was  $63,500.64  up  to  1893  and  from 
that  year  until  August,  1898,  $24,751.15  additional  was  expended  for 
extensions  and  betterments.  This  brought  the  total  construction  cost 
up  to  $88,251.79.  In  1898  a  committee  was  appointed  to  fix  the  actual 
value  of  the  plant,  w-hich  was  placed  at  $55,666.12,  showing  a  depre- 
ciation below  actual  cost  of  $32,586.67,  or  over  7  per  cent,  per  year. 

The  annual  operating  expense  is  $60  per  light  per  year,  which  sum 
is  paid  by  general  taxation  upon  the  taxable  property  of  the  city. 
No  allowance  is  made  for  depreciation  in  this  connection  because  the 
extensions  and  betterments  made  to  the  plant  out  of  the  revenues, 
without  direct  taxation  on  city  property,  approximate  7  per  cent, 
per  annum  and  practically  provide  for  the  depreciation  as  shown 
by  the  appraisement. 

The  sum  of  $19,525.36  has  already  been  paid  for  interest  charges 
on  the  bonded  indebtedness  and  only  $2,500  of  this  was  derived  from 


the  tcvcinics  of  the  plant,  'i'his  leaven  $17,025.30  frum  the  general 
taxation  fund,  or  nn  annual  cost  of  $40.54  per  arc  liglil.  Tlic  cost  of 
the  plant  to  thr  city  of  Ashlnbtiln  for  the  ycarii  1892  to  iHijH  is  made 
up  as  fullows:  l-'or  uprralimi,  $6f)  per  lamp;  fur  interest  on  bonds, 
$40.54;  for  lost  taxrn,  $g;  total,  $i(x;.54  per  lamp  per  year.  This 
docs  not  include  the  loss  in  comity  and  .State  la.\cs,  approximating 
$4.65  per  annum. 

I'Vom  i8y8  to  December  31,  1902,  the  cost  was  sriniewhat  reduced. 
The  opciating  expenses  were  $60  per  annum,  while  interest  charKcs 
were  reduced  to  $31,45.  The  charge  for  lost  taxes  was  $9.10  and, 
with  loss  in  State  and  crumty  taxes,  $1375,  ^  total  of  $105.20. 

The  cost  to  the  taxpayers  for  the  six  year.^  ending  1898  is  given 
as  $685.14  per  lamp;  for  the  four  years  ending  1902,  $292.28,  a  total 
for  ten  years  of  $982.42,  or  an  average  cost  per  annum  of  $98.24  jier 
light,  and  that  on  the  moonlight  schedule. 


Sclf-Startini;  Sincle-Phase  Motor  Patent  Decision. 


The  United  Slates  Circuit  Coiu't  of  Appeals,  sitting  in  >iew  York 
City,  has  handed  down  an  opinion  sustaining  a  decision  rendered 
by  the  Circuit  Court  of  the  same  district,  declaring  that  the  Wagner 
single-phase  motor  does  not  infringe,  as  alleged,  a  patent  granted 
June  17,  1890,  to  Elihu  Thomson.  The  lower  court  held  that  the 
Thomson  patent,  which  was  claimed  to  cover  broadly  the  use  of 
"locally  closed  circuits"  in  the  starting  of  motors,  was  a  mere  paper 
patent ;  that  it  does  not  appear  that  any  motor  had  ever  been  made 
under  the  patent,  while  on  the  other  hand,  the  defendants  have  de- 
veloped the  class  of  motors  claimed  to  infringe  the  Thomson  patent. 

In  its  opinion  the  Court  of  Appeals  states  that  it  is  entirely  satis- 
fied tliai  liie  term  "locally  closed  circuit"  as  used  in- the  claim  of  the 
Thomson  patent,  means,  as  one  of  the  experts  has  expressed  it,  that 
all  the  coils  of  the  armature  are  closed  upon  a  circuit  which  is  local 
in  that  it  is  independent  or  disconnected  from  every  other  circuit 
but  that  established  through  the  armature  coil.  The  Thomson  claims 
emphatically  state  that  in  the  motor  of  the  patcijt  this  condition  of  a 
locally-closed  circuit  in  the  armature-coils  must  be  found  when  the 
motor  is  running  at  the  predetermined  speed.  With  equal  emphasis 
they  state  that  this  "locally-closed  circuit"  is  a  change  from  the  con- 
dition existing  while  the  motor  is  being  started ;  that  is  to  say,  the 
locally-closed  circuit  of  the  running  motor  is  not  to  be  found  in  the 
starting  motor.  In  the  starting  condition  and  in  the  running  con- 
dition alike  the  armature  coils  of  the  Wagner  patent  are  on  locally 
closed  circuit,  and  however  slight  may  be  the  difiference  between  this 
motor  and  the  motor  of  the  patent,  infringement  cannot  be  predicated 
of  claims  phrased  as  are  those  in  the  Thomson  patent. 


Doctors  on  Roentgen  Ray  Effects. 


The  Society  of  Medical  Jurisprudence,  at  a  meeting  held  in  the 
Academy  of  Medicine,  New  York  City,  this  week,  discussed  the  sub- 
ject of  the  application  and  effect  of  the  X-ray.  Dr.  Carl  Beck  read 
a  paper  on  "The  Medico-Legal  Aspect  of  Accidents  Caused  by  the 
X-Rays."  "Undesirable  results,"  he  said,  "frequently  attended  the 
use  of  the  X-raj%  even  when  it  was  applied  by  the  most  careful  and 
expert  operators.  There  was  no  person  who  would  not  be  burned 
by  the  ray  if  he  were  exposed  to  it  long  enough.  One  way  to  avoid 
these  distressing  consequences  was  to  study  carefully  the  condition 
of  the  patient,  and  in  this  way  determine,  as  nearly  as  possible,  the 
proper  duration  of  an  exposure.  Whereas  some  persons  may  be  sub- 
jected without  harm  to  long  exposures  at  frequent  intervals,  in  other 
cases  it  is  imperative  that  the  exposures  should  be  short  and  given 
at  long  intervals." 

Dr.  Samuel  Lloyd  attacked  the  members  of  the  legal  fraternity 
for  their  ignorance  of  things  medical.  "The  questions  which  are  put 
to  us  in  trials  for  damages  resulting  from  the  use  of  the  X-ray," 
said  he,  "it  is  utterly  impossible  to  answer,  for  the  simple  reason  that 
the  lawyers  are  unable  themselves  to  understand  the  subject  under 
discussion." 

Dr.  William  J.  Morton  dwelt  on  the  use  of  the  ray  in  the  treat- 
ment of  cancer.  "While  it  will  cure  cancers  which  are  not  deep 
set,"  said  he,  "as  for  example,  those  of  the  face,  it  cannot  be  relied 
on  as  of  much  real  value  in  curing  those  which  are  located  in  less 
accessible  parts  of  the  body,  as  in  the  chest  or  the  abdomen."  He 
did  not  agree  with  Dr.  Beck  that  everybody  is  liable  to  be  burned 
by  the  treatment.  "Why,"  said  he,  "I  have  a  patient  whom  I've  been 
trying  to  burn  for  a  year,  and  he  simply  won't  bum." 
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Electric  Towing  on  the  Erie  Canal. 


THE  Eric  Canal  has  been  the  scene  of  various  attempts  to  haul 
barges  by  electricity,  but  although  other  canals  in  Europe 
and  America  have  now  been  equipped  with  electric  tractors 
of  one  kind  or  another,  the  famous  old  artificial  waterway  between 
Albany  and  Buffalo  is  still  dependent  upon  mules  and  a  few  steam 
propellers  for  its  motive  power.  It  has  thus  been  left  in  such  hope- 
less competition  with  the  railroads  that  the  people  of  New  York 
State  have  just  voted  to  spend  a  sum  of  over  $100,000,000  upon  the 
Erie,  Oswego  and  Champlain  Canals  in  order  to  render  thciii  capable 
of  floating  1,000-ton  barges  instead  of  those  now  employed  with  a 
capacity  not  exceeding  250  tons.  The  fact  that  electricity  is  not  less 
applicable  to  the  larger  barges  than  the  small  ones  gives  special  in- 
terest to  the  renewed  demonstrations  during  the  past  fortnight  upon 
the  Erie  of  electrical  methods  differing  in  many  respects  from  those 
already  tried  there. 

The  first  electrical  tests  on  the  Erie  Canal  date  back  to  1893,  when 
Mr.  F.  W.  Hawley  equipped  with  two  Westinghouse  electric  motors 
an  old  steam  propeller  so  as  to  drive  the  screw  and  took  current  by 
trolley  from  cross  span  wires  on  a  pole  line  running  along  the  bank, 
near  Rochester.  The  test  was  at  once  successful,  but  the  plan  was 
open  to  the  objection  which  applies  to  the  propeller  at  any  decent 
raie  of  speed,  namely,  the  undue  suction  and  wash  caused,  detri- 
mental to  the  bank.  Moreover,  the  lateral  motion  created  various 
difficulties  with  the  trolleys,  two  of  which  were  employed.  The 
next  plan  tried  was  that  of  Mr.  Richard  Lamb,  C.E.,  who  introduced 
an  ingenious  cableway  supported  along  the  towpath  on  short,  sub- 
stantial columns,  with  a  telpher  iTiotor  traveling  along  two  cables, 
placed  one  above  the  other,  the  upper  for  bearing  and  the  lower  for 
traction.  With  this  motor  went  a  man  to  handle  the  mechanism 
and  controller.  This  system  was  shown  in  operation  at  Tonawanda, 
N.  Y.,  as  well  as  on  the  Raritan  Canal ;  but  for  various  reasons  was 
not  developed  further.  Meantime  on  the  Miami  Canal  a  polyphase 
system  has  been  introduced  with  a  hauling  trolley  locomotive  on  a 
regular  track ;  while  in  Europe  practical  systems  are  in  use,  as  de- 
scribed already  in  these  pages,  employing  automobile  electric  tractors 
running  along  the  bank  without  tracks,  but  taking  current  from 
overhead  trolley  circuits. 

The  newest  system  is  that  of  Mr.  Stephen  W.  Wood,  shown  in 
operation  on  the  Erie  Canal  opposite  the  General  Electric  factories 
at   Schenectady,  by  the  International  Towing  and   Power  Company, 


about  3  ft.  apart,  continuous  plate  i8-in.  girder,  the  girder  farthest 
away  from  the  canal  being  raised  above  the  inner  one,  as  in  a  tier 
of  seats.  The  girders  are  cross  braced  so  as  to  stiffen  the  structure; 
and,  indeed,  the  whole  work  is  of  a  most  substantial  character — too 
heavy,  it  would  even  seem,  for  the  work  in  hand.  The  edges  of  each 
girder  are  faced  with  light  3-in.  rail  for  track.  Over  the  two  girder 
tracks  extend  a  scries  of  ordinary  trolley  brackets  carried  on  poles 
set  at  the  outer  edge  of  the  canal  bank  and  carrying  a  trolley  wire 
so  placed  as  to  be  readily  accessible  to  a  trolley  reaching  up   from 


FIG.    2. — TOWING    MOTORS    PASSING   EACH    OTHER. 

either  track.     The  construction  of  the  track  and  the  pole  line,  with 
relation  to  the  canal,  can  be  seen  already  from  Figs,  i  and  2. 

The  "electric  mule"  is  very  clearly  illustrated,  complete  and  in 
detail,  in  Figs.  3  and  4,  and  will  be  easily  understood,  although  we 
are  not  at  liberty  to  reproduce  structural  drawings.  The  mule  is  a 
vehicle  closely  resembling  a  "hog-back"  mine  locomotive,  and  is 
10  ft.  long  by  2  ft.  wide,  and  3  ft.  high  from  the  rail.  It  is  ironclad 
for  better  protection  from  the  weather,  but,  as  the  photographs 
indicate,  all  the  mail  is  quickly  removable  and  all  the  parts  are  ac- 
cessible. At  each  end  is  a  40-hp  motor  of  street  car,  narrow-gauge 
type ;  but,  owing  to  the  low  speed  required,  geared  down  by  double 
reduction  in  the  ratio  of  about  40  to  I.  Both  sets  of  gear  are  shown 
in  one  of  the  views,  on  the  exposed  side,  the  first  reduction  from 
the  motor  armature  axle  to  the  first  gear  being  seen  in  front,  while 
the  second  reduction  set  of  the  rcir  motor  are  seen  at  the  rear.    Each 
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Fig.  I. — Mo.NOK.Mi.  Electric  Towing  on  the  Erie  C.\nal.     A  Tow  of  Foir  Loaded  Barges. 


•of  New  Y'ork.  It  is  a  monorail  system  resembling  methods  already 
advocated  by  Messrs.  Sachs  in  America  and  Thwaite  in  England ; 
but  having  been  worked  out  with  considerable  novelty,  care  and  at- 
tention to  engineering  details.  The  experimental  track  is  about  2,700 
ft.  in  length,  with  a  sharp  curve,  and  furnishing  a  good  average 
section  of  the  7-ft.  prism.  Along  the  bank  are  erected  every  25  ft. 
:short  posts  set  in  concrete  and  supporting,  on  each  side  of  the  post, 


motor  thus  drives  a  grooved  wheel  about  22  in.  diameter,  which 
travels  upon  the  upper  rail ;  and,  by  reversing,  the  motor  runs  promptly 
backward  and  forward.  At  the  rear  end  is  a  street  car,  or  series- 
parallel  controller,  with  few  steps,  and  a  resistance  tox  serving  as  a 
seat  for  the  driver,  who  would  doubtless  appreciate  its  warmth  in 
such  weather  as  accompanied  some  of  the  recent  tests.  The  "mule" 
has  two  large  hooks  for  the  towropes  and  has  also  a  running  board 
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and  guard  hand  rail.  >rrii  in  Fig.  J,  so  that  tlir  driver  cuii  k>>  aruund 
the  machine  without  disnuiunting.  Kcadnng  upward  from  ihr  center 
i>f  the  toj)  .shell  oi  the  motor  i^  a  stout,  short  mine  trolley,  whicli  can 
hr  pulled  down  so  as  to  let  another  "mule"  go  by  on  the  upper  or 
lower  track.  The  method  of  doing  this  simple  operation  is  shown 
m  Fig.  2.  Obviously,  two  wires,  one  for  each  track,  coidd  be  strung 
if  desired. 

From  the  body  of  the  motor  nuile  extends  downward  a  heavy 
arm,  which  carries  springs  pulling  upwards  two  grooved  wheels  so 
as  to  exert  a  grippiiiK  effect  on  the  mider  rail.  This  tension  spring 
can  be  loosened  or  tightened  at  will,  and  the  arrangement  serves 
to  keep  the  tractor  steady,  besides  affording  additional  adhesion,  to 
such  an  extent  that  the  traction  effect  due  to  the  weight  of  the  motor 
— over  five  tons— is  virtually  doubled,  the  "draw-bar  pull"  reaching, 
it  is  said,  over  30.000  pounds.  The  amoimt  of  power  or  current  con 
sumed  varies,  of  course,  with  the  speed,  the  weight  hauled,  the  depth 
of  the  prism,  the  condition  of  the  track  and  other  factors.  In  this 
connection  it  may  be  stated  that  a  inmiber  of  readings  have  been 
taken  under  all  conditions,  from  which,  later,  a  variety  of  interesting 
conclusions  may  be  deduced.  The  current  is  direct,  furnished  from 
the  General  Electric  plant  to  the  motors  at  475-500  volts.  It  would 
be  fair  to  assume  thai  in  practice,  if  necessary,  instead  of  rectifying 
the  current,  single-phase  or  polyphase  motors  could  be  used,  after 
stepping  down  the  supply  from  such  points  as  Niagara,  Spier  Falls. 
^techanicville,  etc. 

As  to  the  tests  themselves,  they  have  been  made  in  the  presence 
of  Governor  Odell,  State  Engineer  Bond,  the  Canal  Commissioners, 
the  Superintendent  of  Public  Works,  and  others,  and  have  naturally 
attracted  public  attention.  As  seen  by  one  of  the  editors  of  Elec- 
trical World  and  Engineer,  they  included  the  hauling  of  two 
boats  each  loaded  with  over  200  tons,  at  a  speed  up  to  4%  miles  an 
hour,   as    recorded    by    tachometer    in    the    observation    car    keeping 
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FIG.    3. — TOWING    .MOTOR    SEEN    END    ON. 

abreast  over  the  run.  These  two  boats  would  represent  a  total  weight 
of  probably  600  tons.  Other  tests  included  the  haulage  of  four  loaded 
barges  at  various  speeds  up  to  the  same  figure.  In  every  instance  the 
slight  wave  motion  in  the  canal,  or  absence  of  wash,  was  most 
noticeable,  the  disturbance  dying  out  in  a  mere  ripple  as  it  reached 
either  bank.  This  would  appear  due  to  the  steadiness  of  the  breast 
pull  and  the  abolition  of  the  churning  action  consequent  upon  the 
use  of  a  screw  propeller.  Some  of  the  tests  seen  by  the  writer  w-ere 
conducted  in  a  heavy  snowstorm,  but  little,  if  any,  difference  was 


observed  m  the  results;  while  part  of  the  monorail  track  was  at 
times  sanded  by  the  driver  to  improve  the  tractive  effect  after  some 
of  the  S(|ualls.  Dnrmg  the  tests  one  or  two  mule  tows  passed  in  the 
opposite  direction,  making  barely  a  mile  an  hour  on  the  wet  towpalh. 
The  contrast  between  the  two  systems  was  most  striking,  while  it 
was  not  to  be  forgotteii  tli.il  both  the  old  anci  the  new  methods  were 
operating  at   the  same  lime  without  interference. 

Aside  from  the  engineering  superiority  of  an  electric  motor  on  a 
track  over  a  mule  on  a  yielding  towpalh.  the  main  question  is  that 
of  economic  efficiency  It  would  be  a  fair  inference  that,  as  on  the 
trolley  roads,  mecli.inical   |)owrr  applied  electrically  has  all  the  ad- 


FIG.    4. — TOWING    MOTOR    WITH    PART   OF    CASING    REMOVED. 

vantages.  Awaiting  further  data,  it  may  be  well  to  cite,  without 
approving,  the  claims  of  the  company  undertaking  these  tests.  The 
cost  of  equipping  the  Erie  Canal,  352  miles,  with  the  Wood  system, 
is  estimated  to  be : 

Structure    electrically    equipped    for    8o-lip $6,290,000 

300    motors,    80-hp 750,000 

Total $7,040,000 

The  gross  earnings  from  the  operation  of  the  system,  estimated 
at  so  cents  a  ton  for  10,800,000  tons,  would  be  $5,400,000.  The  oper- 
ating expenses  would  be:  Four  per  cent,  on  equipment,  $281,600; 
cost  of  24,000  hp,  seven  months'  use  at  $35  pex  hp  per  annum,  $490,- 
000;  wages,  motormen  for  300  motors  (three  men  each)  8-hour  shifts, 
$378,000;  trackmen,  $11,340;  repairs,  salaries,  etc..  $150,000;  total, 
$1,310,940,  making  the  net  earnings  $4,089,060. 

The  General  Electric  Company  is  in  nowise  associated  with  the 
enterprise,  but  has  built  the  motors  and  furnished  current,  in  the 
belief  that  it  is  proper  to  encourage  such  efforts.  Mr.  Carl  W. 
Larsen,  of  its  mining  department,  has  put  a  good  deal  of  time  on 
the  work,  while  Messrs.  W.  B.  Potter  and  A.  P.  Jenks,  of  the  railway 
department,  have  accumulated  a  large  amount  of  data.  The  struc- 
tural steel  work  of  the  track  was  all  furnished  by  the  Jones  & 
I.nughlin  Company,  of  Pittsburg. 


Telegraph  Wire  Garments. 


The  native  women  in  the  East  African  Protectorate  have  con- 
ceived a  remarkable  l(*iging  for  telegraph  wire.  They  find  that 
nothing  so  completely  adorns  their  scantily-draped  persons  as  a 
few  yards  of  telegraph  wire  wound  around  their  waists  and  serving 
as  a  girdle.  The  toilet  of  no  fashionable  belle  is  complete  without 
it.  They  wind  it  around  their  bodies  atid  permit  it  to  remain,  even 
during  the  hpurs  of  slumber.  No  telegraph  wire  as  yet  has  been 
imported  to  'meet  this  fashionable  demand.  The  result  is  that  the 
stocks  of  wire  imported  for  the  sole  purpose  of  stringing  on  poles 
were  depleted  until  the  authorities  became  fully  aware  that  telegraph 
wire  was  the  rage  of  the  hour.  In  the  interests  of  telegraphy  the 
white  officials  now  keep  their  wire  under  lock  and  key  and  hold  the 
tribal  chiefs  responsible  for  the  integrity  of  the  lines  through  their 
territories. 
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Distribution  of  Current  in  Three-Phase  Systems. 


By  F.  Hardie  Jeannin. 

WHILE  the  following  method  of  connecting  up  ammeters  is 
not  new,  yet  the  analysis  no  doubt  will  prove  new  and  in- 
teresting to  practical  electricians  and  station  men  in  gen- 
eral. To  those  not  acquainted  with  the  theory  of  alternating  cur- 
rent phenomena,  it  would  appear  at  first  sight  that  three  ammeters 
connected  to  two  current  transformers  as  shown  by  the  diagram  of 
Fig.  I  would  not  give  accurate  results.  That  the  ammeter  con- 
nected in  the  common  return  of  the  transformers  does  give  the  cur- 
rent in  the  lead  in  which  there  is  no  current  transformer,  is  easily 
understood  when  we  remember  that  at  any  instant  the  sum  of  the 
amperes  in  any  two  leads  is  equal  to  the  amperes  in  the  remaining 
one. 

The  diagram  of  Fig.  2  will  help  make  clear  the  shifting  or  change 
of  relation  that  goes  on  when  the  distribution  of  the  system  is  in 
any  way  disturbed.  ABC  is  the  delta  of  potentials  for  the  three 
phases,  and  Aa,  Bb  and  Cc  are  the  currents  in  the  leads  at  A,  B  and 
C,  respectively,  for  balanced  conditions.  The  point  o  can  move 
along  mn  or  op,  in  which  case  a  corresponding  change  will  occur 
in  the  location  of  point  c  or  b,  respectively.  For  the  sake  of  sim- 
plicity, in  the  first  case,  a  moving  along  mn,  Ad  is  supposed 
to  remain  constant ;  and  in  the  second  case,  a  moving  along 
op,  Ae  is  supposed  to  remain  constant.  Suppose  a  is  moved  to  a  . 
What  is  the  result  in  regard  to  b  and  c?  Since  the  current  in  phase 
with  AB  and  BC  is  not  altered  by  the  terms  of  the  supposition,  it 
remains  that  the  current  in  phase  with  AC  only  has  varied.  There- 
fore, the  component  ad  of  Aa  is  reduced  from  ad  to  a'd.  And  con- 
sequently fc'  must  be  equal  to  a'd.  Therefore,  swinging  Aa  to 
Aa'  causes  Cc  to  swing  to  Cc' ;  no  change  occurring  in  the  position 
of  Bb,  which  means  that  the  current  in  the  lead  at  B,  represented 
by  Bb,  has  not  undergone  aijy  change,  either  as  to  its  phase  relation 
with  the  potentials  or  its  magnitude. 

Again,  suppose  the  point  a  moves  along  op  to  a".  Then  ae  be- 
comes a"e,  and  consequently  bf  becomes  b'f,  a" e  and  b'f  are,  of 
course,  equal.  Also  the  point  c  remains  unaltered.  The  lines  mn, 
op,  etc.,  are  drawn  here  for  balanced  conditions  merely  as  a  nice 
starting  place  for  the  discussion.  Therefore,  for  either  balanced  or 
unbalanced  conditions,  when  any  one  of  the  three  points  a,  b  ox  c  is 
moved  along  one  of  the  lines,  as  a  along  mn,  a  corresponding 
change  will  occur  in  one  of  the  remaining  points,  and  no  change  in 
the  third  point.  That  is  to  say,  when  the  change  in  the  current  dis- 
tribution of  a  system  falls  within  the  terms  of  the  above  supposition, 
only' two  ammeter  readings  will  be  affected.  If,  however,  a  change 
should  occur  that  would  cause  any  point,  as  a,  to  leave  the  lines,  as 


FIGS.  I  AND  2. 

mn  or  op,  a  change  will  occur  in  ail  the  points,  which  means  that 
all  the  ammeter  readings  will  vary,  instead  of  only  two. 

That  the  amperes  recorded  by  ammeter  A^  is  the  resultant  of  the 
current  in  transformers  C^  and  C-.  is  also  shown  by  the  diagram  of 
Fig.  3,  where  ob  is  the  resultant.  The  diagrams  of  Figs.  2  and  3 
will  always  give  the  same  results.  The  diagram  of  Fig.  3  is  for 
balanced  conditions,  and  shows  that  Aa  of  Fig.  2  is  the  resultant  of 
Bb  and  Cc. 

If  the  connections  were  made  as  shown  by  the  diagram  of  Fig,  4, 
the  reading  of  ammeter  A^  would  be  as  shown  by  ob  of  Fig.  5  for 


balanced  conditions,   which   is   clearly   wrong;   the  readings  should 
all  be  equal  as  in  Fig.  3. 

By  conceiving  ABC,  Fig.  2,  to  become  infinitely  small,  the  points 
A,  B  and  C  will  come  together  and  form  a  single  point,  as  o  in  Fig. 
6.  This  brings  us  to  the  diagram  of  Fig.  6,  in  connection  with 
which  some  interesting  things  will  be  noticed.  Draw  AA,  BB  and 
CC  parallel  to  the  potential  vectors,  and  draw  oa,  ob  and  oc  to  some 
convenient  scale  to  represent  the  currents  in  the  three  leads  as 
given  by  the  ammeters,  the  load  being  balanced. 


FIGS.  3  AND  4. 

Now,  it  is  easily  proved  that  for  any  given  output,  the  sum  of  the 
three  different  sides  forming  the  parallelograms  is  constant ;  for  in- 
stance, the  sum  of  at/j,  d^o  and  cx?^  is  constant  for  any  condition  of 
current  distribution  so  long  as  the  output  remains  the  same.  This 
statement  can  be  put  in  a  condensed  form  as  follows : 

(a  +  b  +  c)=k.  (i) 

where  a,  b  and  c  are  the  three  different  sides,  and  k  is  their  sum, 
which  is  constant  for  any  given  output.  Since  two  of  these  sides  are 
the  components  of  the  current  as  obtained  from  one  of  the  am- 
meter readings,  it  follows  that  with  one  ammeter  reading  and  angle 
0  or  w  the  other  two  readings  can  be  obtained,  and  also  their  phase 
relation. 

The  first  thing  to  do  is  to  find  the  value  of^  in  formula  (i).  To 
do  this,  note  the  output  in  watts  from  the  indicating  wattmeters. 
Then,  proceeding  as  if  the  load  were  balanced. 


IV 


/  =  ■ 


(2) 


also. 


V3£ 


ad^  =  —,  and,  /  =:  arf^  X  V3. 


(3) 


then  from  (2)  and   (3), 


JV  W 

ad^  X  V3  = ,  and,  arfj  = 

Vl£  3£ 


(4) 


Since   orf^  =  rf^o  =  oe^,    (ad^  -f  rf^o  -f  o^-^)  =  3  x  arf,,  by  multi- 

IV 
plying   (4)   by  3  we  get,  3Xad^  =  —.     Since  ad^,  d^o  and  oe^  are 

E 

the  three  sides,  they  can  be  represented  by  the  letters  a,  b  and  c  of 

W 
formula  (i)  ;  then  t  =  — .     Consequently, 


IV 


{a+b  +  c)=- 


(5) 


Let  a  and  b  be  the  two  components  of  one  of  the  ammeter  read- 
ings as  before  mentioned.  Then  from  formula  (s)  the  remaining 
side,  or  c,  can  be  obtained;  that  is, 
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If 

c  = ia+b). 

E 


(6) 


Calculatiun  uf  liic  Apparent  Inductance  uf  Armature 

Coils.— L 


VVc  can  iiuw  inocccd  willi  the  diagram  ul  Fig.  0.  I'ruin  formula 
(a)  wc  obtain  the  value  of  oa,  ob  and  oc;  then  with  oa'  as  the  known 
ammeter  readiuK,  at  angle  ^  to  oa,  lay  off  oa'.     Next  draw  a'f  paral- 

li 


FIGS.    S    AND  6. 

lei  to  CC,  and  a'd'  parallel  to  BB.  Let  a'd'  =  a,  and  d'o  =  b,  then 
oe'  will  equal  c;  then  from  formula  (6)  find  the  value  of  c,  and  lay 
it  off  on  AA  both  sides  of  o,  that  is,  oc'  and  oc".  Also  on  CC  lay 
off  od"  =  oJ',  and  on  BB  lay  off  o/'  =  of.  Complete  the  parallelo- 
grams with  these  lines  as  sides,  and  draw  ob'  and  oc",  which  will  be 
the  current  in  the  other  two  leads. 

If  the  results  of  Fig.  6  are  correct,  the  vectors  oa',  ob'  and  oc" 
should  form  a  closed  triangle;  which  is  done  in  Fig.  7,  showing  the 
method  to  be  correct.  Also  in  the  diagram  of  Fig.  8  the  current 
represented  by  vectors  ob'  is  shown  to  be  the  resultant  of  the  cur- 
rents represented  by  vectors  oa'  and  oc'.  The  angle  "  can  easily 
be  obtained  if  the  wattmeter  is  connected  in  the  lead  corresponding 
to  oa',  its  potential  coil  being  connected  to  the  phase  whose  e.m.f. 


FIGS.   7   AND  8. 

is  parallel  to  BB.    Let  IV^  be  the  wattmeter  reading,  /*  the  current 
in  that  lead,  and  E^  the  potential. 
Then  IV^  =  J^X  cos  u  X  E^,  whence 


lyi 


cos  "  =  ■ 


/i£i 


(7) 


From  a  table  of  cosines  the  angle  can  be  obtained.  The  ammeter 
whose  reading  is  to  be  used  must  be  in  the  same  lead  as  the  watt- 
meter from  which  the  angle  is  determined.  The  two  wattmeter 
readings  are  W''-  and  IV-,  and  hence,  W  of  formula  (5)  is  equal  to 
JV^  +  W-.  Therefore,  as  far  as  the  analysis  is  concerned,  one  am- 
meter is  sufficient  when  there  are  two  indicating  wattmeters  in 
circuit. 


Reprieved  by  Telephone. 


Governor  Yates,  of  Illinois,  recently  granted  long-distance  clemency 
to  a  murderer,  to  avoid  the  possibility  of  a  fatal  delay  in  the  mails. 
The  sheriff  was  thus  informed  of  a  stay  of  execution  over  the  tele- 
phone, but  to  make  assurance  doubly  sure,  a  telegram  was  sent  at  the 
same  time. 


IJv  C.  C.  Hawkins. 

1.  The  two  inductance  quantities  involved  in  commutation. 

IN  order  to  forciast  llir  behavior  of  a  dynamo  from  the  point  of 
view  of  sparklcss  1  tinning  under  varying  loads,  it  is  itnpcrutivc 
that  tlic  designer  should,  among  other  calculations,  make  an 
estimate  of  the  value  of  two  highly  complex  quantities,*  and  such 
cstiniati-s,  even  if  only  approximate  at  the  best,  nnist  be  made  with 
all  the  accuraiy  that  In-  can  coinmaiul'.  The  first  of  these  quantities 
is  the  ajiparcni  self  and  nnilual  inductance  (L  -f-  ~  M)  of  a  section 
of  the  armature  winding,  on  the  assumption  that  all  sections  which 
are  siniiiltaiu-ously  short-circuited  at  a  pair  of  adjacent  brushes  of 
opposite  sign  assist  one  another  in  retarding  coiumutation,  and 
though  not  necessarily  at  the  same  stage  of  commutation  yet  have  a 
rate  of  current  change  equal  and  of  the  same  sign.  For  this  to  be 
the  case,  the  short-circuit  current  when  plotted  in  relation  to  the 
time  of  commutation,  T,  must  cvidiiitly  give  an  inclined  straight 
line  passing  across  the  horizontal  axis  of  time  from  the  full  normal 
value  -f-  /  on  the  one  side  to  —  7  on  the  other  side  of  the  diagram; 
the  rate  of  change  is  then  throughout  constant  and  corresponds  to 
a  uniform  current  density  over  the  contact  surface  of  the  brushes. 
The  ri'iiuired  inductance  is  an  "apparent"  one,  since  the  flux  which 
passes  through  the  pole  faces  and  thence  onwards  through  the  iron 
of  the  yoke  has  its  variations  damped  out  by  the  closed  circuit  of 
the  exciting  coils  which  surround  the  main  magnetic  circuit,  so  that 
its  effect  in  the  present  connection  is  to  all  intents  eliminatcd.f  The 
second  quantity  is  the  apparent  self-inductance  of  a  section  {Ls  ). 
due  to  the  divergence  of  the  actual  short-circuit  current  from  the 
inclined  straight  line,  and  on  the  assumption  that  the  other  sections 
which  are  sinniltaneously  short-circuited  but  are  not  at  the  same 
stage  of  commutation  are  carrying  the  straight-line  current,  and 
thus  so  far  as  the  excess  or  deficiency  of  current  in  the  first  section 
is  concerned  have  only  a  damping  action  upon  it ;  the  second  quan- 
tity has,  therefore,  especial  reference  to  the  last  moment  when  the 
short-circuit  is  opened,  and  is  "apparent"  in  a  double  sense,  since 
it  takes  into  account  not  only  the  damping  action  of  the  exciting 
coils,  but  also  that  of  the  other  sections  simultaneously  short-cir- 
cuited. 

Both  quantities  in,  reality  alter  for  different  positions  of  the 
section  under  consideration  within  the  slots  of  a  toothed  armature 
and  for  different  positions  within  the  interpolar  gap;  but  in  every 
case  in  order  that  any  error  may  be  on  the  safe  side,  the  maximum 
value  should,  as  far  as  possible,  be  taken,  since  upon  this  will  depend 
in  the  main  the  tendency  to  sparking.  During  the  process  of  design, 
the  inductance  can  necessarily  only  be  calculated,  yet  if  the  cal- 
culations are  carried  out  by  definite  rules  they  yield  comparative 
results  of  great  value.  A  resume  of  the  general  principles  of  the 
calculation  may,  therefore,  be  of  service  to  the  designer,  and  in 
the  present  paper  will  be  supplemented  by  a  consideration  of  the 
effect  of  different  windings  (especially  in  reference  to  the  permeance 
of  the  surface  of  the  armature  core  between  the  pole  tips)  in  greater 
detail  than  the  subject  usually  receives.  Much  might  be  done  by 
experiment  in  the  laboratory  of  the  college  or  university  to  bring 
such  results  into  closer  relation  to  actual  facts,  yet  in  default  of 
tests  to  check  the  somewhat  arbitrary  assumptions  the  designer 
must  remain  content  with  approximate  comparative  results,  and  must 
w'ait  for  future  experiment  to  add  the  necessary  qualifying  or  cor- 
roborative factors. 

2.  The  three  components  of  armature  inductance. 

The  inductance  of  a  section  is  divisible  into  the  three  parts  cor- 
responding respectively  to  the  slot,  to  the  surface  of  the  core  between 
the  pole  tips  (all  variations  of  the  flux  under  the  pole  faces  being 
e.r  hypothesi  neutralized  by  the  exciting  coils),  and  to  the  end  con- 
nections. The  first  item  may  be  divided  into  the  portion  (a)  due  to 
the  flux  within  the  slot  proper,  and  (a')  that  due  to  the  flux  across 
the  opening  of  the  slot  which  may  have  overhanging  edges ;  the 
former  depends  on  the  number  of  layers,  etc.,  but  for  a  given  dispo- 
sition of  the  winding  is  proportional  to  the  ratio  of  the  depth  of  the 

slot  to  its  width,  or  to  — ;  the  latter  is  proportional  to  the  ratio  of 


the  height  of  the  opening  to  its  mean  width,  or  to 


(Fig.  I). 


*  See  Arnold,  Die  Gleichstrommaschine,  Vol.  i.  Chap.  xvi. 

t  See   H.    N.   Allen,    "Sparkless   Reversal   in   Dynamos,"   Journal    Inst.    Elect. 
Eng.,   Vol.  xxvii,  p.   209. 


November  14,  1903. 


ELECTRICAL    WORLD    and    ENGINEER. 


799 


The  second  item  is  divisible  into  the  portions  corresponding  t(j  the 
joint  flux  linked  with  all  the  simultaneously  short-circuited  sections 
(b),  and  to  the  local  fluxes  immediately  linked  with  the  section 
under  consideration  (b')  or  with  two  or  more  (b"  +  b"'  -j-  .  .  .  .). 
All  the  foregoing  are  proportional  to  the  length  of  the  core  (/),  and 
may  be  expressed  through  a  term  giving  the  virtual  permeance  of 
the  core  per  centimetre  of  its  length.  The  third  item,  on  the  other 
hand,  has  to  do  with  the  end  connections  and  their  length  (I').  The 
expression  for  the  apparent  self  and  mutual  inductance  of  one  section 
in  a  lap-wound  armature  will,  therefore,  take  such  a  form  as  the 
following: 

L-\-l.M=(^^V[  /.  (a.    ^  +  «'.    A    +b  +  b'  +  b"  +  b'"  + 


j  +  l'c\  X  10"  henrys, 


where    t    is   the  number  of  active   inductors  counted  all   round  the 
armature,  and  iV„  is  the  number  of  commutator  sectors. 


FIG.   I. 


FIG.  2. — SUBDIVISION  I.  A. 

Considering   a    lap-wound    drum   armature   in   which   the   number 


of  wires  in  a  spool  side  is  w. 


2N„ 


-,  let  it  be  assumed  that  the  wind- 


ing is  disposed  in  two  layers,  and  that  no  spool  side  is  divided  be- 
tween two  or  more  slots,  any  such  division  being  an  exception  to  the 
general  rule  of  modern  machines. 

3.     Classification  of  windings  and  definition  of  terms. 

For  the  purpose  of  studying  the  effect  of  dififerent  arrangements 
of  the  winding,  the  cases  which  are  of  frequent  occurrence  in  practice 
may  be  conveniently  grouped  into  certain  classes.  The  primary 
division  must  be  into  (I)  those  in  which  the  number  of  commutator 


Ar„ 


N„ 


sectors  per  pole,  or 


2p 


is  whole,  and  (II)  those  in  which 


IS 


2/. 


a  fractional  number.  The  difference  between  the  two  is  that  in  the 
former  class  if  the  position  of  the  short-circuited  spool  sides  in  a 
pair  of  consecutive  interpolar  zones  has  been  set  out,  the  remaining 


FIG.    3. — DIAMETRIC    I.    A. 


FIG.    4. — VERY    LONG,    SYMMETRICAL    LONG 
AND  SYMMETRICAL  SHORT  I.  B. 


interpolar  zones  in  the  multipolar  machine  are  merely  repetitions  of 
the  first  pair.  In  the  latter  class  each  pair  of  interpolar  zones  is  not 
necessarily  similar  to  every  other.  With  toothed  armatures  which 
are  more  especially  to  be  considered,  the  former  class  must  again 
be  subdivided  into  (lA)  those  in  which  the  number  of  slots  is 
divisible  by  the  number  of  poles,  whence  every  interpolar  zone  is 
precisely  similar  to  every  other,  and  {IB)  those  in  which  consec- 
utive zones  are  dissimilar,  owing  to  the  number  of  slots  not  being 
divisible  by  the  number  of  poles.  Lastly,  account  has  to  be  taken 
of  the  span  between  the  two  sides  of  a  spool  relatively  to  the  pole 


pitch.  Thus  for  the  purpose  of  defining  the  various  principal  cases, 
let  a  narrow  width  ni  brush  be  taken,  only  just  exceeding  the 
thickness  of  a  mica  insulating  strip,  and  let  spool  A  A'  be  at  the 
moment  undergoing  short-circuit  at  one  brush,  say  of  positive  sign; 
then  in  class  (/)  a  second  spool,  B  B'  is  also  undergoing  short- 
circuit  at  the  neighboring  negative  brush,  and  in  each  pair  of  inter- 
polar zones  there  are  four  spool  sides  short-circuited.  In  subdi- 
vision (I A)  when  the  one  side,  A,  of  a  spool  short-circuited  at  the 
positive  brush  is  on  the  interpolar  line  of  symmetry,  the  corre- 
sponding side,  B,  of  a  spool  short-circuited  at  a  neighboring  negative 
brush  will  also  fall  on  an  interpolar  line  of  symmetry.  If  now  the 
second  side.  A',  of  the  first  spool  falls  immediately  above  or  below 
B,  A  will  also  be  correspondingly  situated  below  or  above  the  second 
side  j9«  ,  of  some  spool  which  is  also  short-circuited,  and  the  winding 
by  analogy  from  the  two-pole  case  may  be  termed  diametric.  In  the 
absence  of  this  condition  the  armature  is  more  or  less  chord-wound, 
and  by  reference  to  the  span  in  teeth  of  the  rear  end  connection  (not 
to  the  pitch  in  spool  sides),  the  different  degrees  of  chord  winding 
in  common  use  may  be  arbitrarily  defined  and  named  as  follows : 

Very  long  chord,  when  the  degree  is  so  small  that  spool  side.  A', 
falls  within  the  same  slot  as  B,  although  not  immediately  above 
or  below  it. 

Long  chord,  when  spool  side  A'  falls  within  the  slot  adjacent  to 
that  of  B,  so  that  A'  and  B  (or  A  and  B'^ )  are  separated  by  one 
tooth. 

Short  chord,  when  spool  side  A'  falls  within  the  slot  next  but  one 
to  that  of  B,  so  that  A'  and  B  (or  A  and  Bx  )  are  separated  by  two 
teeth  and  one  slot.    All  these  cases  may  be  identified  from  Fig.  2. 

With  class  (IB)  if  the  two  sides  of  a  single  element  do  not  occupy 
similar  positions  within  their  respective  slots,  it  is  still  possible  for 
the  winding  to  be  diametric,  so  far  that  is  to  say  that  A'  and  B  (or 
A  and  B^  )  fall  one  above  the  other  in  the  same  slot  (Fig.  3)  ;  yet 
if  the  number  of  sectors  simultaneously  short-circuited  at  each 
brush  is  increased  beyond  one  with  four  spool  sides  per  slot  or 
beyond  two  with  six  spool  sides  per  slot,  a  divergence  arises  from 


FIG.    5. — ASYMMETRICAL  LONG    I.    B.      FIG.   6. — ASYMMETRICAL    SHORT   I.  B. 

the  inductance  of  the  true  diametric  winding  of  {I A).  With  com- 
pletely interchangeable  coils  the  following  cases  may  be  distin- 
guished : 

Very  long  chord,  when  it  is  still  possible  for  the  two  spool 
sides  short-circuited  in  each  zone  to  fall  within  the  same  slot ;  thence 
if  the  span  be  shortened  by  one  tooth  there  results  symmetrical 
long  chord,  or  if  shortened  by  two  teeth,  symmetrical  short  chord 
under  the  present  class  (Fig.  4).  Or  the  two  consecutive  zones 
may  be  entirely  dissimilar,  and  we  have  asymmetrical  long  chord 
when  in  one  zone  A  and  B^  fall  within  the  same  slot,  while  in  the 
other  zone  A'  and  B  are  separated  by  one  tooth,  and  asymmetrical 
short  chord  when  in  one  zone,  A  and  Bx ,  are  separated  by  one  tooth, 
and  in  the  other  zone  A'  and  B  are  separated  by  two  teeth  and  one 
slot.  Thus  the  asymmetrical  cases  fall  respectively  midway  between 
the  very  long  and  symmetrical  long  chord  of  class  IB,  and  between 
the  symmetrical  long  and  symmetrical  short  chord  of  the  same  class 
CFigs.  5  and  6). 


In   class   II   with 


A'', 


2P 


fractional,   the  pair  of   consecutive   zones 


giving  the  maximum  inductance  must  be  chosen  if  the  armature  be 
multipolar,  since  the  remaining  zones  or  some  of  them  are  dis- 
similar. For  the  purpose  of  defining  the  various  cases,  if  the  same 
narrow  width  of  brush,  barely  exceeding  the  thickness  of  a  mica 
strip,  be  taken,  let  spool  A  A'  be  short-circuited  at  one  brush ;  let 
the  other  spool  sides  in  the  same  interpolar  gaps  which  are  con- 
nected to  the  sectors  on  which  the  brushes  rest  be  lettered  B  and  X, 
the  former  being  near  to  A'  and  the  latter  to  A.  The  immediate 
difference  from  class  IB  is  that  with  our  narrow  brushes,  B  and  X 
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are  now  not  short-circuited  aiul  are,  therefore,  shown  by  dots  and 
c^o^ses  as  larryiiiK  oppnsiicly  .lircclcd  currents  (Figs.  7,  8  and  9). 
By  the  positions  of  H  and  A'  relatively  to  A'  and  A  we  have  the 
analogous  cases  to  those  of  class  IB,  viz. : 

I'ery  lotii  chord,  when  A'  and  B  can  fall  in  the  same  slot,  and 
also  A'  and  A; 

Asymmeliiciil  long  chord,  when  the  one  pair  falls  within  the  same 
slot,  but  the  other  pair  is  scp;ir;ited  hy  one  tooth; 


sumption  of  a  very  narrow  brush  width,  the  practical  cases  of  greater 
brush  widths  by  wlndi  more  than  one  section  is  shorl-circuitfd  at  a 
tunc  must  be  platted  aud  the  di.'iKrani  of  the  short-circuited  wires 
in  a  pair  of  inlerpolar  /ones  be  built  up.  A  specimen  of  the  process 
is  given  in  I-'ig.  10,  where  the  case  of  six  spool  sides  pi-r  slot  is 
worked  out  for  brushes  of  such  width  as  to  short-circuit  three, 
four  or  five  sections  at  a  time.  In  all  cases  the  section  chosen  for 
immediate  consider.ition  as  giving  the  maximum  lolal  inductance 
is  marked  black,  tin-  remaining  spool  sides,  which  arc  siniullaiu-<jusly 
short-circuited,  beiuK  shaded.  If  one  situation  or  section  gives  a 
higher  slot  inductance  but  a  lower  value  for  the  surface-of-the  core 
inductance,  it  is  obvious  that  the  required  situation  cannot  be  accu- 
rately dclermincd  without  a  knowledge  of  the  relative  values  of  the 
slot  and  surface  permeances  as  dependent  upcjii  the  d<'i>th  of  slot 
and  length  of  core;  yet  the  uncertainty  thereby  introduced  hardly 
needs  to  be  taken  into  account  in  calculations  of  a  confessedly  ap- 
proximate nature.  A  few  remarks  on  the  several  classes  as  illus- 
trated by  Fig.  10  may  in  passing  be  made. 

^, 
Class   ///,   a    whole   number,   and    tlie   number  of  slots   also 

2/. 

divisible  by  2p.  With  diametric,  long  or  short-chord  winding  of  this 
class,  as  in  the  ordinary  lap-wound  drum,  so  long  as  the  maximum 
number  s  of  sections  simultaneously  short-circuited  by  a  brush  is 

^; 
2 


^  kn 

^  —  ,  the  number  of  sectors  corresponding  to  a  slot  (kn  being  the 


FIG.   7. — VERY  LONG,  SYMMETRICAL  LONG  AND  SYMMETRICAL  SHORT  II. 
FIG.  8. — ASYMMETRICAL  LONG  11. 
FIG.  g. — ASYMMETRICAL  SHORT  II. 

Symmetrical  long  chord,  when  in  each  case  a  tooth  intervenes; 

Asymmetrical  short  chord,  when  the  one  pair  is  separated  by  a 
tooth,  and  the  other  pair  by  two  teeth  and  a  slot ; 

Symmetrical  short  chord,  when  in  each  case  a  pair  of  teeth  and 
a  slot  intervene. 

As  long  as  the  spool  sides  are  situated  within  the  slots  and  in  the 


number  of  spool  sides  per  slot),  the  inductance,  self  and  mutual, 
is  simply  s  times  the  value  which  it  has  when  only  one  section  is 
short-circuited  at  each  brush.  But  as  soon  as  the  short-circuited 
spool  sides  in  each  zone  spread  beyond  the  limits  of  a  single  slot, 
the  inductance  is  no  longer  proportional  to  s,  the  slot  portion  remain- 
ing constant  and  the  surface  portion  rising  less  than  in  proportion. 
With  diametric   winding,   the  rear  pitch   reckoned  in  spool   sides 


kn  X  slots 


IS  yr    = 


-f  I ;  but  with  very  long  chord  winding  under 


2P 


this  class  when  the  number  of  sections  is  a  multiple  of  the  number 
of  slots,  i.  e.,  with  more  than  two  spool  sides  per  slot,  there  are 


Dumelrte.                          "KS 

s-8                            a 

S  =  4 

MU  [ 

a 

ttf^ 

a 

12-67 

•>. 

V*T*  Inn*        .' 

L_!r^ 

L_![?afkJ 

L!fMkJ 

12-57 

L5MfeJ 

l_![^fej 

H-S7 

3 

|I.A 

»crj  long.      \ 

L!!fe[ 

l!11XAJ 

L!!^^  [ 

IIM 

i!!r^rwj 

III^WJ 

12-67 

OS 

■-°«'        "nisM,' 

l!!!fW       '•" 

OlWkJ 

t:pmvj 

8-616 

Trr^^]!^ 

l!!![fen«i 

»4 

^  ^-     -auu^ 

l'!!fLJW  '■" 

^!!!nLJWVJ 

'TTT  fWl£j 

783 

l'!!n!!JWWJ 

l!!!n!!JWWi 

74S 

i  7.'"      i^^ 

i!snsj"    ">•" 

l^gJJkJ 

m]i>\ 

11-76 

L*?^^ 

L5mfeJ 

12-67 

.^•« 

C^fkJ      ^ 

ins*[kj 

i!!rgssr 

I0.IS5 

L!!rai-J 

raisjkJ 

10-17 

1 

s 

s 

t!!!n~nsj  '■" 

U^n!!![WkJ 

[•!5MWI 

7-83 

L!n!!!ffe,n»J 

rni!;srkssi 

MU 

1 

'  'n7      Tjns^ 

rgn».j     '»■" 

^!f^kJ 

\^m^ 

11-76 

L!?B?liJ 

1  T^TfeJ 

11.17 

-3 
B 
E 

Toir         w 

rai       •»■" 

]jim 

mu 

12-57 

^Hd 

l!aiU 

U.7« 

1 

\  "T,T      Ufej 

&eJ 

i_!fensj 

CJfeJ 

10185 

L!!rS?^ 

psffej 

ll-tW 

S    II. 

< 

rs^ 

l!!fe[kJ 

f!^M 

lO-ISS 

C!?fen^ 

L!n!^feJ 

lO-ST 

'iv:°'     i:^!^ 

OWJ      >" 

l:!!fe[U 

a^ 

8-615 

L!!r^srk*j 

o^kr;  1 

•-f 

5 
s 

OS 

It.^"'   I-!n!lik*! 

l!!!n_-^J  7-" 

U!n!!!fWkJ 

mr4WJ 

7-83 

^l!!!rfe/WJ 

rrlTUV-l 

MIC 

n"o!:J*    LJl!!Jk*l 

l!!!fWU'  '•« 

LJT1!!![W 

r*u*A_; 

7-83 

1!!![MWJ 

arl^l 

8416 

^  "T^^T  lyuu 

nu]^[  '•»= 

^!n!!JWkJ 

6  Spool-side 

s  per  Slot. 

7-83 

L:!n'!!n-Aj 

P!!n%*[W 

'.as 
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layers,  as  shown  in  Figs.  4-9,  their  exact  position  therein  is  immaterial 
for  our  present  purpose. 

I.      CALCULATION  OF  L  +    2    M, 

4.     Diagram  of  short-circuited  ztires  for  ordinary  brush  widths. 
After  thus   defining  the  various  windings   by  means  of  the  as- 


evidently  different  degrees  possible,  according  to  the  amount  by  which 
kn  exceeds  2.  Thus  if  kn  ^=  4,  there  is  only  one  case,  when  one  side 
of  an  element  occupies  the  right  lower  half  and  the  other  side  the 
left  upper  half  of  a  slot.  Such  a  case  has  the  advantage  that  the 
angle  of  advance  of  the  center  line  of  two  adjoining  spools  exactly 
corresponds  to  that  of  the  commutator  sectors  to  which  they  are 
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connected;  hence  their  reversing  e.ni.f.  is  precisely  similar,  and  the 
method  is  on  this  account  favorably  noticed  by  Prof.  Arnold. t  But 
although  easily  applied  to  bar  armatures,  it  is,  in  the  case  of  coils, 
accompanied  by  the  disadvantage  that  two  widths  of  coil  are  re- 
quired, so  that  their  resistance  and  inductance  becomes  dissimilar. 
The  more  usual  arrangement  with  similar  coils  gives  the  same  re- 
sistance to  them,  but  different  reversing  e.m.f's  and  inductances,  ac- 
cording to  their  positions  in  the  slot.  If  kn  =  6,  there  are  two  de- 
grees  when  the  rear  pitch  measured  in   spool  sides  is  respectively 

kn  X  slots  kn  X  slots 

—  I  (as  in  the  preceding  case)     and —  ^  3;  if 


2/. 


2p 


kn  =  8,  there  are  three  degrees,  and  so  on. 

Thus  very  long  chord  winding  under  class  (.lA)  is  closely  analo- 
gous to  diametric  winding  under  class  (IB)  ;  and  the  same  diver- 
gences arise  from  true  diametric  winding  when  the  number  of  simul- 
taneously short-circuited  sections  is  increased.  For  any  given  value 
of  the  brush  width,  the  degrees  of  very  long  chord  winding  form  a 
complete  series  of  intermediate  cases  by  which  we  pass  in  steps 
from  diametric  to  long  chord,  and  in  precisely  the  same  way  the 
passage  might  be  made  from  long  to  short  chord,  although  this  is 
not  shown  in  the  diagrams. 


As  a  sample  of  the  condition  of  affairs  during  these  storms,  the 
following  report  will  be  of  interest: 

Fort  Monroe,  Va.,  May  25,  1903. 

"In  reply  to  your  request  for  a  statement  of  telegraph  and  tele- 
phone conditions  at  this  place  to-day,  will  say  the  following: 

"After  a  severe  rain,  wind  and  lightning  storm  at  10  P.  M.  last 
night,  the  Postal  Telegraph-Cable  Company  have  no  wires,  turning 
over  to  the  Western  Union  all  their  rush  business  and  holding  less 
important  business  pending  the  repairing  of  their  lines. 

"The  Southern  Bell  Telephone  Company's  exchange  is  completely 
isloated,  having  lost  three  land  wires  to  Newport  News,  three  cable 
circuits  to  Norfolk  and  six  local  circuits.  With  one  exception,  the 
last  are  all  less  than  400  ft.  in  length. 

"The  Southern  States  Telephone  Company  have  also  lost  three 
or  four  cable  circuits  to  Norfolk. 

"I  was  at  your  station  at  11  o'clock  this  morning  and  found  your 
operator  working  with  your  Ocean  View  station  with  good  results, 
none  of  your  equipment  or  apparatus  having  sustained  the  slightest 
injury. 

"The  storm  last  night  was  of  unusual  severity,  the  wind  being 
very  high  and  accompanied  by  hard  rain.  The  lightning  flashes  were 
very  frequent  and  vivid." 

During  1903  stations  were  erected  between  New  York  and  Phila- 


The  Relative  Reliability  of   Wireless  and  Wire 
Telegraph  Systems. 


By  Reginald  A.  Fessenden. 

WIRELESS  telegraphy  has  now  been  in  operation  for  some 
time  and  the  question  of  reliability  under  certain  condi- 
tions is  one  which  might  now  be  said  to  be  definitely  set- 
tled. The  following  results  of  tests  during  the  years  of  1900,  1901, 
1902  and  1903  may  be  of  interest : 

In  1900  and  1901  a  wireless  system  was  in  operation  between  Cape 
Hatteras  and  Manteo,  Roanoke  Island.  The  masts  were  150  ft. 
high.  This  system  was  paralleled  by  an  ordinary  wire  line  and  a 
telephone  line. 

Both  telegraph  and  telephone  lines  were  interrupted  a  great  many 
times  by  storrns.  It  is  evident,  however,  that  both  lines  must  be 
put  out  of  action  at  the  same  time  to  prevent  communication,  as  when 
only  one  line  is  down  messages  can  be  transmitted  partly  by  tele- 
graph and  the  rest  by  telephone,  or  visa  versa.  In  spite  of  this  fact, 
there  were  twenty-seven  days  during  which  no  messages  could  be 
transmitted  by  the  wire  telegraph  or  telephone  lines. 

During  all  this  time  there  was  not  a  single  day  during  which  mes- 
sages could  not  have  been  sent  by  the  wireless  system  had  there  been 
a  permanent  force  of  operators.  In  the  early  working  of  the  system 
no  trouble  was  experienced  from  atmospheric  disturbances,  they 
not  being  severe  enough  to  prevent  working.  In  the  spring  of  the 
following  year  a  series  of  very  violent  disturbances  were  experi- 
enced during  certain  portions  of  the  day,  which  burned  out  the 
receivers  then  used,  but  as  soon  as  a  sharply  selective  system  was 
applied  this  difficulty  was  overcome  and  the  form  of  receivers  then 
used  has  since  been  superseded  by  one  much  more  sensitive  and  not 
subject  to  burn  out.  In  passing  it  may  be  mentioned  that  the  lia- 
bility to  destruction  of  the  receiver  is  really  a  matter  of  no  import- 
ance, because  unless  a  system  is  sufficiently  selective  to  cut  out 
atmospheric  disturbances  it  is  only  capable  of  limited  use. 

During  the  following  year  stations  were  established  at  Cape  Charles 
City,  Fortress  Monroe  and  Ocean  View.  The  masts  were  50  ft.  high 
and  the  distances  25  and  28  miles  respectively.  During  the  year 
no  interruptions  were  experienced  with  the  wireless  lines,  while 
on  the  other  hand  on  three  occasions  the  wire  lines  and  telephone 
lines  were  put  out  of  business. 

In  this  connection  it  should  be  mentioned  that  on  several  occasions 
the  fuses  were  burned  out  of  the  telephone  cables,  thus  showing  that 
even  underground  lines  are  subject  to  interruptions  from  atmos- 
pheric disturbances.  In  this  connection  also  attention  might  be  called 
to  General  Greely's  article  in  a  recent  magazine  in  which  he  pointed 
out  that  at  the  most  critical  moment  during  the  campaign  at  Santiago 
the  wire  lines  were  put  out  of  action  for  a  considerable  time  by 
atmospheric  disturbances,  and  that  no  news  was  received  until  after 
the  naval  battle  in  which  Cervera's  fleet  was  destroyed. 

'  Die  Gleichstrommaschine,  vol.   i,   p.    128. 


VIEW  OF   WIRELESS  TELEGRAPH   STATION. 

delphia,  a  distance  of  approximately  80  miles  overland,  the  length 
of  the  verticals  being  135  ft.  Although  these  stations  were  working 
with  only  one-quarter  of  a  horse-power  of  energy,  the  service  has 
been  quite  satisfactory,  40  telegrams  being  sent  and  received  daily 
during  the  hours  devoted  to  practice.  This  is  accomplished  in  spite 
of  the  fact  that  there  are  one  hundred  and  thirty-five  interfering  sta- 
tions both  in  New  York  and  Philadelphia.  Some  very  interesting  re- 
sults have  been  obtained  as  regards  selectivity  by  the  new  methods 
used,  and  it  has  been  found  possible  to  turn  on  any  station  that  is  de- 
sired. Amongst  other  interesting  points  it  was  found  possible  to  re- 
ceive messages  from  the  naval  vessels  at  Oyster  Bay,  although  on 
comparison  with  the  messages  sent  by  Brooklyn  Navy  Yard  it  was 
evident  that  the  latter  station  did  not  succeed  in  obtaining  communi- 
cation with  the  ships.  When  it  is  considered  that  the  messages  re- 
ceived at  Jersey  City  from  Oyster  Bay  must  have  passed  over  the 
city  of  New  York,  with  its  numerous  high  buildings,  the  result 
must  be  considei-ed  very  encouraging. 

Another  interesting  point  is  the  fact  that  the  news  from  the  yacht 
races  was  received  at  the  Philadelphia  station,  and  that  it  was  found 
that  that  station  could  select  whatever  sending  station  was  desired 
to  the  absolute  exclusion  of  all  others.  The  Marconi  messages, 
however,  could  not  be  deciphered  as  almost  all  of  them  were  in 
cipher.  A  great  deal  of  objectionable  matter  was  received,  some  of 
such  a  character  that  the  operators  declined  to  take  it  down. 

The  most  interesting  point,  however,  in  this  connection  is  that, 
although  several  storms  have  visited  the  neighborhood,  some  of  them 
with  severe  atmospheric  effects,  in  no  case  has  it  been  found  neces- 
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sary  to  stop  work,  cxccpi  iIiiiiiik  «  >cvcrc  ruiiistiuin,  wlirn  ilic 
iioisr  of  the  rain  on  the  roof  of  the  sheil  nimlc  it  ililhciilt  to  lirar. 
In  a  suitaliU-  ImildinK  this  wonid  not,  of  ciuirsc,  occur. 

UnrniK  the  ^n;ii  >.torni  of  last  month  tin-  writer  was  in  VVashmglon 
and  ilcsiretl  to  connmniicatc  with  the  Jer.scy  City  station.  It  was 
learned  that  the  lines  were  working  a.s  far  as  l'hiladcl|)hia,  but  that 
niessagcs  were  delayeil  heyond  there.  The  I'lnladeijihia  station  was, 
therefore,  telegraphed  to  and  a  report  as  to  the  conilition  of  the 
Jersey  City  station  was  promptly  sent  back  to  ns  within  a  couple 
of  hours. 

These  results,  extending  over  a  consiilerable  number  of  years,  seem 
to  show  that  so  far  as  reliability  goes  wireless  telegraphy  is  superior 
to  the  ordinary  wire  lines.  The  fact  may  be  definitely  stated  that 
aside  from  any  future  developments  there  is,  at  the  present  time, 
no  condition  of  weather  under  which  messages  cannot  be  trans- 
mitted. Even  thunderstorms  of  the  greatest  intensity,  i.  e.,  so  strong 
that  sparks  can  be  drawn  from  the  vertical  do  not  prevent  the  trans- 
missioti  of  messages,  allbough  occasionally  a  word  will  be  lost. 

The  stations  between  New  York  and  Philadelphia  were  constructed 
to  test  the  effects  of  smnmer  droughts  and  winter  weather.  It  was 
anticipated  that  some  diflicnlly  might  be  met  with  during  long 
droughts  in  the  summer  and  zero  weather  in  winter.  The  result  of 
the  tests,  however,  shows  that  with  a  properly-constructed  wave  chute 
no  difficulty  is  obtained  in  transmitting  messages  during  the  dry 
spells.  As  the  navy,  from  the  result  of  its  tests  last  winter  between 
Washington  and  .\nnapolis  found  thai  the  transmission  was  easier 
in  winter  than  in  summer,  it  is  possible  that  the  absence  of  sap 
from  the  frees  may  more  than  compensate  for  the  freezing  of  the 
surface  water,  and  that  the  cold  will  not  prove  a  serious  obstacle. 
In  any  case  by  next  spring  the  data  derived  from  the  operation  of 
these  experimental  stations  will  enable  us  to  accurately  design  for 
any  desired  tratjsmission. 

During  these  experiments  a  curious  and  unexpected  advantage 
of  telephone  receiving  over  instrumental  receiving  developed.  While 
nearby  stations,  such  as  that  at  Coney  Island, 
were  easily  cut  out  so  as  to  be  almost  or 
quite  inaudible  at  the  New  York  station,  at- 
tempts were  made  several  times  by  parties 
in  the  near  neighborhood  to  interfere  with 
the  work.  Here  the  curious  phenomena 
developed  that  if  the  interfering  impulses 
were  strengthened  and  the  Philadelphia  sig- 
nals weakened  the  reading  of  the  messages 
was  quite  easy.  This  phenomenon  is  pos- 
sibly akin  to  that  of  the  old  lady  who  could 
only  hear  w'hen  a  drum  was  beating,  or.  more 
probably,  shows  that  if  the  difference  in  in- 
tensity is  sufficiently  great,  within  limits, 
both  sounds  are  readily  separated. 

Since  the  above  was  written,  the  records 
of  all  messages  sent  between  the  New  York 
and  Philadelphia  stations  during  the  past 
two  months  have  been  carefully  examined 
with  a  view  to  ascertaining  what  percentage 
of  messages  had  to  be  repeated. 

The  records  show  a  steady  and  uniform 
improvement.  Previous  to  the  time  men- 
tioned fully  half  the  messages  had  to  be 
repeated,  but  at  the  beginning  of  the  two 
months  the  percentage  of  repeated  messages 
had  decreased  to  5  per  cent.,  partly  on  ac- 
count of  the  signals  being  stronger,  and 
tuning  better,  while  during  last  month  the 
average  was  not  more  than  2  per  cent.,  and 
in  many  cases  several  hundred  messages 
were  sent  without  a  single  repeat. 

As  one  of  the  operators  points  out,  in  making  his  report,  this  is 
really  better  than  the  average  w'ork  on  wire  lines,  especially  since 
the  average  rate  of  transmission  was  between  twenty-five  and  thirty- 
five  words  per  minute,  which  is  a  high  speed,  even  for  wire  lines, 
transmitted,  many  being  in  cable  code  or  foreign  languages,  it  was 
possible  to  send  very  little  Phillips  code,  so  that  the  speed  repre- 
sents practically  nothing  but  regular  Morse.  Of  course,  in  talking 
between  stations  outside  of  the  hours  devoted  to  practice,  the  oper- 
ators use  the  regular  operators'  code  and  higher  speeds  are  reached. 


An   ltnpr(tvt.i.l  Mtihod  of    TcstinK  LarKc  Alternators 
Under    I'ull   Load   Condiiions     IL    {Ci>iutui/iti.) 


llv  U.  A.  Hkiiuknu. 
Ihc  unppiMil   method  of  testing  alternators  by  circulating  power 
can  be  used  to  carry  out  with  gnal   aciuraey  all  the  tests  that  have 
to  be  performed  in  order  to  know  the  characteristics  of  Ihc  machmc. 

DKTKUMINATION    OP    HCATINC. 

It  is  evident  th.it  the  healing  of  the  armature  coils  and  of  the  field 
coils  can  be  tested  accurately  as  regards  the  C'U  loss,  as  full  load 
current  can  be  made  to  circulate  through  the  armature  coils  and  also 
full  load  current  is  carried  by  half  the  number  of  poles.  It  is  not 
so  obvious  that  the  core  loss  of  the  machine  is  the  same  as  under 
normal  load  conditions.  Considering  that  the  loss  through  hysteresis 
and  eddy  currents  depends  on  the  maxinunn  inductions,  between 
which  the  cycle  of  magnetization  takes  place,  it  appears  resonable 
to  assume  that  the  core  loss  with  the  fields  in  opposition  acc(jrding 
to  the  new  melhod  here  described  is  dependent  only  on  the  induc- 
tion produced  by  the  poles  which  act  as  generator.  In  order  to  ascer- 
tain this  point  experimentally  and  to  dispel  any  doubts  in  regard 
to  it,  tests  were  made  on  two  machines,  first  determining  the  core 
loss  with  the  coils  all  connected  in  series,  secondly  with  the  coils  con- 
nected in  opposition,  and  a  complete  agreement  was  found  between 
these  two  tests.  It  has  thus  become  an  experimental  fact  that  the 
individual  losses  are  the  same  in  case  the  generator  is  carrying  its 
lull  rated  load  under  normal  conditions  or  under  the  conditions  as 
described  in  this  paper.  The  method  is,  therefore,  immediately  avail- 
able as  the  simplest  possible  form  for  the  determination  of  the  tem- 
perature rise  for  any  part  of  the  machine,  a  test  which  is  extraor- 
dinarily cumbersome  on  large  units  if  carried  out  in  the  usual  manner. 

DRTERMINATION    OF    REGUL.MION     OF     .VLTERN  ATORS. 

In  order  to  check  the  reliability  of  the  method  for  the  determina- 
tion of  the  regulation  of  alternators  at  a  low  power  factor,  the  fol- 
lowing tests   w  ere  made :     A  72-pole  alternator  was  operated  as  a 


REGULATION  AND  SATURATION  THREE-PHASE,  380O  VOLTS,   100  R.P.M. 


generator  on  an  under-excited  synchronous  motor  and  a  load  satura- 
tion was  taken  for  different  currents,  as  described  at  length  in  my 
paper  read  before  the  Institute  in  May,  1903.  The  alternator  was 
then  operated  upon  itself  by  exciting  thirty-six  poles  with  a  large 
current  and  the  other  thirty-six  poles  with  a  weak  current,  and  by 
computing  from  the  short-circuit  current,  and  the  exciting  current  in 
the  thirty-six  poles  that  act  as  motor,  the  terminal  voltage  of  the 
machine,  a  set  of  curves  was  plotted.  The  curves  obtained  by  the 
former  method  He  slightly  lower  than  the  curves   obtained  by  the 
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latter  method,  which  is  due  to  the  exceptionally  large  local  fields 
in  the  machine  experimented  on,  which  was  a  72-pole  machine,  the 
pole  pitch  being  extraordinarily  small  on  account  of  the  small  output 
and  low  speed  of  the  machine.  For  this  reason  the  generator  was 
particularly  fitted  to  test  the  method  in  regard  to  its  accuracy.  In 
both  cases  the  power  factor  was  very  low,  practically  zero,  or  at 
least  equivalent  to  a  zero  power  factor  as  far  as  regulation  is  con- 
cerned. This  method,  therefore,  yields  at  once  the  most  simple  way 
of  determining  the  regulation  of  alternators  on  a  power  factor  zero, 
and  it  is,  therefore,  the  most  natural  way  of  determining  the  regula- 
tion in  alternators.  In  my  paper  before  the  Institute,  I  recommended 
that  the  regulation  of  alternators  should  be  tested  on  a  power  factor 
zero,  and  we,  therefon-,  ha\c  now  the  means  of  so  doing  without 
incurring  the  slightest  difficulty. 


New  Generating  Station  of  the  Rochester  Gas  and 
Electric  Company. 


The  strategic  situation  at  Rochester,  N.  Y.,  with  respect  to  power 
for  electrical  generation  is  at  the  lower  falls  of  the  Genesee,  which  are 
96  ft.  high.  The  level  of  the  river  above  the  falls  is  about  124  ft. 
below  the  general  level  at  the  top  of  the  high  bank,  the  upper  level 
of  the  river  being  thus  nearly  midway  between  the  street  level  and 
the  level  of  the  river  at  the  foot  of  the  falls. 

In  order  to  fully  appreciate  the  strategic  situation,  it  should  be 
understood  that  the  Genesee  River  has  a  fall  of  255  ft.  within  the  city 
limits.  This  difference  in  level  is  utilized,  first,  by  a  dam  at  Court 
Street  of  16  ft.;  second,  by  a  dam  just  above  the  upper  falls  of  the 
Genesee  about  95  ft.  high  ;  third,  by  the  middle  falls  of  the  Genesee, 
nearly  30  ft.  high;  and  finally  by  the  lower  falls  of  the  Genesee. 

Of  the  power  of  these  several  falls,  the  Rochester  Gas  &  Electric 
Company  by  virtue  of  the  ownership  of  original  and  inalienable 
water  rights,  which  have  been  held  to  have  all  the  attributes  of  real 
estate,  controls  in  the  neighborhood  of  90  per  cent.  The  company 
owns  absolutely  all  of  the  water  rights  at  the  lower  falls,  where  the 
water  reaches  the  middle  falls  of  Lake  Ontario,  and  the  remaining 
rights  are  well  distributed  on  the  races  supplied  from  the  dam  at 
the  upper  falls  and  the  dam  at  Court  Street.  It  will  thus  be  seen 
that  the  term  "strategic  advantage"  is  used  advisedly  in  regard  to 
the  lower  falls. 

Necessarily  after  having  done  its  work  at  the  Court  Street  dam, 
the  upper  falls,  and  the  middle  falls,  the  water  must  be  available  at 
the  lower  and  last  fall  of  the  Genesee  River.     It  was  this  considera- 


rcnt  generators  operating  at  1,100  \olts,  and  two  loo-kw  and  one 
175-kw  Edison  machines.  These  are  driven  by  fourteen  turbines 
from  two  separate  penstocks. 

For  the  past  two  years  work  has  been  in  progress  having  in  view 
the  greater  utilization  of  the  impf)rtant  water  power  at  the  lower 
falls.  A  new  power  house  47  x  go  ft.  and  47  ft.  high  was  constructed 
on  concrete  foundations  placed  in  the  rock  at  the  river  bottom  at 
the  foot  of  the  lower  falls.  This  power  house  is  so  constructed  that 
it  can  be  extended  to  the  eastward  towards  the  high  bank  of  the 
river  and  its  present  proportions  duplicated.  At  the  outset  the 
perpendicular  fall  of  the  escarpment  was  faced  with  concrete.  The 
forebay  was  so  enlarged  so  as  to  give  a  rock  length  of  80  ft.  and  at 
hi  westward  or  river  end  the  rock  was  ballasted  out,  giving  a  depth 


FIG.    2. —  I.MTKRIOK    VIEW    OK    STATION. 

of    water   at   the   new   intake   of    17    ft.      In   addition   the   dam   was 
strengthened  in  order  to  avoid  damage  by  spring  freshets. 

From  the  forebay  extend  two  penstocks  11  ft.  in  diameter,  of 
which  but  one  is  as  yet  utilized.  After  covering  over  the  brink  of 
the  fall  it  has  a  perpendicular  descent  to  a  point  under  the  concrete 
floor  of  the  power  station,  of  94  ft.  and  6  in.  Again  curving  it  ex- 
tends under  the  concrete  floor  a  distance  of  75  ft.  It  is  constructed 
of  steel  ■5'8  in.  thick.  The  waste  is  through  a  tailrace  14  ft.  deep  with 
concrete  flooring.  This  penstock  supplies  two  Trump  wheels  of 
2,200  hp,  42  in.  in  diameter,  with  96  in.  opening  from  penstock.  They 
are  each  controlled  by  a  Sturges  governor,  which  has  been  found 
by  actual  practice  to  vary  only  2yi  per  cent,  from  full  load  to  no 
load.  By  an  ingenious  arrangement  peculiar  to  this  type  of  governor, 
the  fly-wheels  are  brought  to  speed  before  the  wheel.     The  speed  of 


Fig.  I. — New  Gener.\ting  Statio.n-  at  Lower  Falls  oi-  the  Genesee,  Rochester. 


tion  that  doubtless  formed  the  principal  factor  in  the  erection  of  the 
important  water  power  plant  of  the  Rochester  Gas  &  Electric  Coin- 
pany  at  the  lower  falls,  which  is  the  subject  of  this  article.  Before 
undertaking  the  recent  improvements  at  the  lower  falls,  station  No.  5 
was  a  very  large  factor  in  the  street  lighting  department  of  the  com- 
pany's business.  It  had,  and  still  has,  at  the  station  at  the  foot  of 
the  lower  falls,  31  Brush  arc  light  dynamos,  three  lOO-kw,  5S0-volt 
direct-current    dynamos;    two    70-kw,    single-phase    alternating-cur- 


the  fly-ball  is  similarly  reduced  before  the  speed  of  the  wheel,  this 
securing  very  close  regulation.  The  fly-wheels  are  thus  regulated 
by  the  velocity  of  the  water.     The  governors  are  50  x  32  in. 

On  the  shaft  of  each  of  the  turbines  is  a  General  Electric  1.200-kw, 
three-phase  revolving  field,  alternating-current  generator.  It  has 
J2  field  pieces.  The  speed  is  327  r.p.in.  at  60  cycles,  generating  a 
current  of  144  amp.  under  normal  load  at  a  terminal  pressure  of 
4.150  volts.     Since  September  20  one  of  these  generators  has  been 


am 


lil.liCTKlCAL     WUKLI)     am.     KNGINKi:  U. 


Vol..  XLII.  No.  JO. 


Ill  optratiuii  iiikIiI  and  day  without  stopping,  and  has  frequently 
been  subjected  to  an  overload  of  35  per  cent,  (or  three  hours  The 
cKcitrr  IS  at  the  extreme  end  of  the  sliaft  and  l.^  a  niullipolar  machine 
giving  144  amp.  at  the  speed  of  337  r.p  in.  under  a  potential  of  IJ5 
volts.  The  station  is  furnished  with  a  lra\eling  crone  of  as-tons 
capacity.  The  arrangements  of  the  power  station  are  such  that  this 
enuipment  of  water  pressine,  turbines  and  Keneralors  can  be  doubled 
when  desired. 

riie  switchboard  is  silu.iled  on  a  gallery  or  pulpit  on  the  falls 
side  of  the  power  house.  The  C(|uipnu-nt  is  for  a  four-wire,  three- 
phase  system,  l-'acli  lead  is  ci|uipped  with  ammeter,  voltmeter  and 
a  time  limit  relay,  which  breaks  in  oil  and  lights  pilot  lamps.  There 
is  an  ammeter  and  kilowaitmeier  on  each  phase  and  a  voltmeter  on 
each  panel  which  can  be  operated  on  each  phase.  The  current  is 
fed  to  bus-bars  with  separate  panels  on  the  switchboard  for  each 
machine  and  each  set  of  feeders.  There  arc  also  separate  single- 
phase  feeders,  which  arc  also  equipped  with  a  time  limit  relay.  There 
is  also  an  ammeter  and  voltmeter  in  each  single-phase  panel. 

The  feed  wires  are  carried  up  the  face  of  the  ()ower  house  next  to 
the  falls,  where  they  enter  conduits  forming  part  of  the  race  wall 
and  arc  carried  up  the  high  bank,  where  they  enter  the  underground 
conduit  system.  The  latter  work  is  being  pushed  rapidly  to  com- 
pletion and  in  a  short  time  the  overhead  wires  will  entirely  disappear. 

It  will  be  thu>  seen  that  the  possibilities  of  power  distribution  from 
the  lower  falls  station  of  the  company  arc  very  great.  In  fact, 
current  is  now  being  distributed  to  the  uptown  stations  in  large  quan- 
tities. It  is  the  opinion  of  those  who  have  made  a  close  study  of 
the  power  situation  in   Roche-^ler  th.il   ilic  officials  of  the  Rochester 


Trolley  Traction  on  the  Miami  Canal. 


FIG.   3. — VIEW  OF  WATER  WHEEL,  GENERATOR  AND  SWITCHBOARD. 

Gas  &  Electric  Company  have  shown  wise  foresight  and  good  busi- 
ness management  in  making  the  comparatively  large  outlay  involved 
in  the  building  and  equipment  of  what  is  considered  to  be  the  most 
economical  and  profitable  power  plant  in  the  State. 

The  main  transformers  station  is  situated  on  North  Water  Street 
in  the  exact  center  of  the  commercial  district  of  the  city  of  Rochester 
and  is  a  stone  building  absolutely  fire-proof.  At  present  there  are 
one  Stanley  550-kw,  two  General  Electric  500-kw  and  one  Stanley 
loo-kw  motor-generator  sets  with  room  for  three  more  of  550  kw 
and  ample  switchboard  capacity  for  the  latter.  The  above-men- 
tioned work  has  been  done  under  the  supervision  of  G.  A.  Redman, 
superintendent  of  the  electric  department. 


American  Rates  for  Current. 


The  National  Electric  Light  Association,  following  up  its  useful 
work  of  special  bulletins  on  features  of  lighting  and  power  service, 
several  of  which  have  already  been  printed,  has  just  issued  its  first 
bulletin  of  rates  for  lighting  and  power  service,  and  covering  sta- 
tistics from  a  great  many  hundreds  of  companies  scattered  all  over 
the  country.  For  a  first  issue  this  is  remarkably  well  done,  and  there 
are  several  features  of  value  that  must  be  commended.  In  every 
case  the  population  of  the  community  is  given  and  then  the  rates  are 
quoted  for  arc  lighting,  incandescent  lighting  and  power.  There  is 
also  a  column  for  remarks,  under  which  a  great  many  interesting 
details  are  furnished.  Such  a  pamphlet  as  this  must  prove  very  in- 
teresting and  valuable  to  all  the  members  of  the  association,  and  Mr. 
E.  H.  Davis,  the  secretary,  is  to  be  congratulated  upon  the  good  work 
done  by  his  office  in  this  compilation. 


The  Miami  and  Erie  Canal  in  the  State  of  Ohio  has  recently  been 
equipped  with  electric  traction  by  the  Miami  &  Erie  Canal  Trans- 
poilalion  Company,  the  work  being  done  by  the  Cleveland  Construc- 
tion Company,  of  Akron,  C)liio.  'The  section  now  in  operation  ex- 
tends from  Cincinnati  to  Middletown,  a  distance  of  about  42  miles. 
Current    for  this  section  is  at  present  taken   from  the  lines  of  the 


FIG.    I. — STANDARD  CANAL  LOCOMOTIVE. 

Cincinnati  Gas  &  Electric  Company  as  4,200-volt,  60-cycle,  three- 
phase  current,  received  in  a  motor-generator  station,  which  changes 
the  frequency  to  25  and  separates  the  haulage  system  from  the  local 
lighting  and  power  system.  Part  of  the  output,  at  390  volts,  feeds 
directly  the  first  section  of  working  conductors.  The  remainder  is 
stepped  up  to  33,000  volts,  and  transmitted  along  the  canal  bank.  At 
four  reducing  stations  transformers  receive  the  33,000-volt  current 
and  deliver  it  to  the  working  conductors  at  1,170  volts.  The  loco- 
motive receives  this  current  and  transforms  it  to  390  volts  for  use 


FIG.  2. — VIEW  ALONG  CANAL,  SHOWING  LINE  AND  TRACK. 

in  the  motors.  There  are  two  trolley  wires  of  the  grooved  No.  0000 
type,  the  track  serving  as  the  third  conductor.  This  plan  differs 
greatly  from  others,  one  notable  feature  being  the  use  of  a  locomotive 
on  a  track  along  the  canal  bank  and  another  important  item  being 
the  application  of  the  three-phase  current. 
The  locomotive  shown  herewith  in  Fig.  i  is  of  compact  type  and 
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weighs  SS.ooo  pounds.  It  has  four  33-in.  wheels  mounted  on  6-in. 
axles  with  5-in.  journals,  and  to  each  axle  is  geared  with  double 
reduction  an  80-hp,  three-phase  induction.  These  two  motors  are 
normally  operated  in  tandem.  The  primary  winding  of  the  first 
motor  is  connected  to  the  transformer  secondaries,  its  secondary 
winding  to  the  primary  of  the  second  motor,  and  the  armature  of 
this  last  is  closed  through  a  controller  and  a  set  of  iron-grid  resist- 
ances. This  controller  serves  for  reversal  and  speed  variation  when 
required,  although  the  motors  in  tandem  are  designed  to  give  the 
3  mph  to  which  the  speed  is,  at  present,  limited  by  statute.  In  this 
normal  operation  the  motors  give  40  hp  each,  and  a  horizontal  effort 
with  25  per  cent,  coefficient  of  adhesion  of  y,6oo  pounds.  The  loco- 
motives have  not  only  hooks  for  making  fast  the  towing  cable,  but 
couplers  for  the  direct  haulage  of  freight  cars  whenever  desirable. 
As  the  track  is  well  laid  with  70-pound  rails  such  haulage  is  quite 
feasible. 

The  seven  locomotives  were  built  by  the  Baldwin  Works ;  the  elec- 
trical equipment  by  the  Westinghouse  Company.  The  locomotive 
side  frames  consist  of  very  heavy  cast  girders  of  channel  section, 
framed  across  at  the  ends  with  similar  castings.  The  axles  are  6  in. 
in  diameter  with  5-in.  journals,  and  the  wheels  are  33  in.  in  diameter, 
of  standard  railroad  pattern,  with  ij^-in.  flanges  and  4-in.  tread.    At 


tons,  but  in  the  present  condition  of  the  canal  bed  it  is  seldom  prac- 
ticable to  load  deeper  than  30  in.,  at  which  they  carry  about  50  tons 
of  freight.  The  transportation  company  has  about  twenty  serviceable 
boats,  acquired  with  a  canal  packet  company  which  was  purchased 
and  has  building  facilities  for  the  needed  increase  of  its  fleet.  A 
telephone  line  for  dispatching,  etc.,  is  also  operated. 


Recent  Electrochemical  Developments. 


ELECTROMETALLURGY. 

A  patent  was  granted  on  November  3  to  Prof.  William  S.  Frank- 
lin, of  Lehigh  University,  for  the  electric  furnace  shown  below. 
A  masonry  structure  contains  a  pear-shaped  chamber  communicating 
at  its  upper  end  with  a  short  cylindrical  passage,  which  opens  into 
a  flaring  mouth.  The  lower  portion  of  the  hearth  of  the  furnace  is 
covered  with  a  layer  of  carbon,  which  is  connected  by  means  of  a 
metallic  rod  passing  through  the  masonry  structure  with  one  pole  of 
the  source  of  current.  A  rod  of  carbon  or  metal  which  forms  the 
other  electrode  is  suspended  into  the  top  of  the  furnace.  It  is  pro- 
vided with  aownwardly-inclined  teeth.  The  material  to  be  acted 
upon  is  fed  into  the  furnace  by  the  reciprocation  of  the  carbon  rod. 

As  the  latter  descends,  the  horizontal 
lower  surfaces  of  the  teeth  engage  the 
material  and  carry  it  downward.  When 
the  carbon  rises  both  the  action  of  gravity 
and  the  inclined  upper  surface  of  the 
teeth  facilitate  the  passage  of  the  teeth 
upward    through    the    material    without 
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FIG.    3. — PL.\N    .\.\D   SECTION   OF  TOWING   LOCOMOTIVE. 


ELECTRIC  FURK.\CE. 


the  extreme  forward  end  of  each  locomotive  is  the  plug  switchboard, 
behind  that  the  transformers,  then  one  motor,  then  the  cab,  with  the 
controllers,  then  the  second  motor  and  behind  that  the  rheostat, 
which  fills  up  the  rest  of  the  space.  The  locomotives  are  14  ft.  long, 
8  ft.  4  in.  wide  and  have  a  wheel  base  of  7  ft. 

The  extreme  height  of  the  standard  locomotives  was  limited  to 
8  ft.  6  in.  by  the  bridges  and  the  extreme  height  of  the  switching 
locomotive,  to  be  used  at  the  southerly  end  of  the  line  in  Cincinnati, 
was  made  only  s  ft.  6  in.  In  this  last,  to  save  head  room,  the  cab 
was  omitted,  and  a  cockpit  provided  for  the  motorman  at  the  rear 
end,  as  in  common  practice  with  mining  locomotives.  The  height 
of  the  trolley  wires  above  the  rail  varies  from  6  ft.  under  some 
bridges  in  Cincinnati  to  22  ft.  over  railroad  crossings,  and  is  ordi- 
narily 18  ft.  Under  the  bridges  north  of  the  first  half  mile  in  Cin- 
cinnati the  minimum  height  of  the  trolley  wire  is  9  ft. 

The  standard  boat  is  80^  ft.  long  exclusive  of  rudder,  13^  ft. 
wide  and  9  ft.  high,  measured  over  all.  Most  of  the  boats  are  decked, 
leaving  a  clear  height  of  7  ft.  8  in.  in  the  hold.  There  are  some  open 
boats  for  coal,  gravel,  empty  barrels  and  other  coarse  and  bulky 
freight.     Loaded  to  a  draft  of  3  ft.  such  boats  can  carry  about  65 


raising  the  latter,  so  that  on  the  next  downward  stretch  a  fresh 
quantity  of  material  is  fed. 

The  first  application  of  this  furnace,  described  by  the  inventor, 
is  to  the  reduction  of  iron  ore.  For  this  purpose  the  hearth  of  the 
furnace  is  first  filled  to  a  certain  height  with  slag  and  the  current  is 
started.  If  the  carbon  rod  dips  into  the  slag  the  heat  developed  is 
altogether  Joulean  heat.  If  the  carbon  rod  is  raised  above  the  slag, 
there  is  added  to  this  the  heat  of  the  electric  arc  formed  between 
the  lower  end  of  the  rod  and  the  slag.  If  then  the  iron  ore  is  fed 
into  the  furnace  through  the  mouth,  it  is  reduced  during  its  descent 
by  the  heat  of  the  molten  slag  and  the  arc.  When  the  ore  reaches 
the  intensely  hot  sl'-g  it  melts  and  filters  through  the  slag  to  the 
bottom  of  the  rf-"  acle,  where  it  collects.  The  iron  is  drawn  oflE 
through  a  tap  '  ole  in  the  bottom  of  the  furnace,  while  the  slag  is 
kept  at  the     loper  level  through  a  tap  hole  at  a  higher  level. 

Ano''  application  of  the  furnace  is  for  the  manufacture  of  glass. 
In  t'  case  the  inventor  uses  glass  itself  for  the  first  filling  of  the 
health,  instead  of  the  slag  in  the  former  example.  The  raw  materials 
.'rom  which  the  glass  is  to  be  formed  are  fed  through  the  mouth. 
They   become  heated   as    they   descend  until    when   they   reach  the 
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•urfncc  of  the  intensely  hot  molten  Kla.is  they  are  (u^e(l  and  form 
glass.     Only  one  tap  hole  is  here,  of  course,  required. 

A  patent  was  Kvanied  on  November  J  to  Mcssrsi.  Oliver  VV.  Ilrnwn 
and  William  I*'.  (>t'slrilr  for  the  icdiii'lion  of  /inc  from  its  siilphidrs 
(blended).  The  advantages  of  the  process  are  saiil  to  be  that  the 
usu.il  prehminary  roasliiiK  is  dispensed  with,  and  that  valuable  by- 
products arc  oblaiiu-d  in  the  form  of  calcium  carbide  ami  carbon 
disulphide.  The  description  of  the  process  is  rather  short,  but  the 
gist  of  It  is  as  follows:  The  inventors  mix  carbon  (coke  or  coal) 
with  /inc-blendc  in  a  certain  proportion  and  subject  the  mixture 
in  an  electric  furnace  to  n  heat  "sulTiciciitly  high  to  produce  the 
products  desired."  The  zinc  is  reduced  to  mct;illic  form  and  vola- 
tili/fd  out  ami  is  condensed  in  the  usual  way,  while  the  carbon, 
calcium  and  sulphur  forni  calcium  carbid  and  carbon  disulphide. 

MI'KlllRY   I  ATHODK   PROCESS    FOR    EI.KCTROI.YSIS  OF   IIRINK. 

While  the  Castner-Kellncr  process  is  at  present  the  only  mercury 
cathode  process  in  actual  operation  on  a  large  scale,  there  has  been 
for  sonu>  time  a  tendency  toward  intrenching  on  this  mono])oly. 
The  only  feature  which  appears  to  dislinguisli  new  processes  of 
this  kind  from  the  Castner-Kellner  process  is  the  method  by  which 
the  amalgam  is  removed  from  contact  with  the  electrolyte  and  a 
fresh  mercury  surface  is  provided.  We  referred  some  time  ago  in 
these  coluuuis  to  the  Rcll  process  experimented  with  by  the  Penn- 
sylvania Salt  Manufacturing  Company,  and  we  have  before  us  a 
patent,  granted  on  November  3,  to  Mr.  E.  Hannon  and  assigned  to 
the  Solvay  Process  Company.  In  the  process  of  Hannon  the  mer- 
cury cathode  is  at  the  bottom  in  connection  with  a  basin  containing 
pure  mercury,  while  an  overHow  is  provided  by  which  the  amalgam 
formed  at  the  top  of  the  mercury  cathode  (where  it  is  in  contact 
with  the  electrolyte),  may  run  into  another  basin.  By  pressure 
from  the  first  basin  new  mercury  flows  into  the  lower  portion  of 
the  mercury  cathode,  and  the  amalgam  formed  in  the  upper  part  is 
caused  to  flow  off  continually,  so  that  a  fresh  surface  of  mercury 
next  to  the  electrolyte  is  continually  provided. 

n.XTTF.RY    INVENTION. 

A  patent  granted  on  November  3  to  Mr.  G.  H.  Rabenalt  and 
assigned  to  the  Gould  Storage  Battery  Company  relates  to  a  con- 
struction of  battery  grid,  to  insure  compactness  and  large  active 
surface.  The  grid  comprises  outside  bars,  intermediate  bars  dividing 
it  into  a  number  of  compartments,  and  relatively  thin  anchoring 
devices,  which  bridge  these  compartments  and  are  provided  with 
projecting  bars,  imbedded   in  the  active  material. 

Another  patent  for  an  accumulator  grid  was  granted  on  November 
3  to  Mr.  J.  von  der  Poppenburg.  It  comprises  a  non-conducting 
frame  and  a  conductor  grating  provided  with  bendable  arms  which 
have  interlocking  connection  with  the  frame. 

Mr.  H.  P.  Maxim  has  patented  improvements  in  charging  ap- 
paratus for  automobile  accumulators.  The  current  available  is  gen- 
erally not  suitable  for  charging  the  batteries  so  that  a  motor-gen- 
erator is  required. to  give  the  proper  charging  current.  There  are 
dangers  in  this  arrangement  in  so  far  as  the  current  may  fail  in  the 
motor  circuit,  and  thus  cause  the  generator  to  be  run  from  the  battery 
as  a  motor,  the  battery  being  discharged.  The  motor-generator 
may  also  continue  to  run  after  the  battery  has  been  fully  charged, 
or  a  sudden  overload  may  occur  on  either  the  generator  or  the  motor. 
To  provide  against  injuries  from  such  causes,  Mr.  Maxim  provides 
overload  and  underload  interrupting  means  in  the  supply  circuit, 
and  overload,  underload  and  overvoltage  interrupting  means  in  the 
circuit  between  motor-generator  and  battery. 

A  patent  granted  on  November  3  to  Messrs.  G.  Schauli  and  D. 
Loewenstein  relates  to  a  dry  battery  which  has  some  new  features 
of  mechanical  construction,  while  its  main  feature  is  that  the  filling 
mass  between  the  zinc  electrode  and  the  depolarizing  material  sur- 
rounding the  other  electrode  is  formed  by  steeping  raw  rice  in  water 
until  there  is  a  partial  formation  of  malt  and  ■Hfji  boiling  it  with 
a  little  water  down  to  the  consistency  of  syrup,  ai.  •'^ich  the  salts 
of  the  electrolytes  are  added  to  the  hot  mass.  ^ 

Two  patents  granted  to  Mr.  J.  W.  Gladstone  refer  .  rimary 
batteries,  the  new  features  being  essentially  mechanical  'ails. 
Three  patents  granted  to  Mr.  H.  Halsey  relate  to  mechanical  dei..)ls 
of  the  class  of  primary  battery  which  this  inventor  is  developing, 
and  in  which  polarization  is  counteracted  by  the  well-known  means 
of  a  relative  movement  of  the  electrolyte  and  polarizable  electrode. 


New  Telephone  Patents. 


NEW    IjUCKING   DHUF. 

For  bridgiuK  or  branch  terminal  working,  wherein  the  subscriber's 
line  drop  on  a  multiple  switchboard  is  i)<rmanenlly  cimnccled  to  the 
line  wiring  irrespective  of  all  jack  conlacis,  the  necessity  of  usmg 
a  locking  line  drop  is  almost  self-evident;  for  were  not  a  locking  up 
of  the  armaliire  during  the  existence  of  a  call  provided,  the  answer- 
ing operator  of  any  line  would  be  called  in  one  or  more  times  during 
each  incoming  call,  liven  with  the  locking  drop  some  disturbance 
is  made  in  front  of  the  answering  operator  of  a  line  receiving  a  call 
each  time  alternating  signal  current  is  put  upon  the  line,  unless  some 
special  means  is  provided  lo  prevent  it.  The  disturbing  noise  re- 
ferred to  is  the  rattle  of  the  drop  shutter  hook  and  is  prevented  by 
causing  the  locking  device  to  secure  not  only  the  drop  shutter,  but 
the  hook  also. 

The  latest  idea  in  locking  drop  is  the  subject  of  a  patent  recently 
issued  to  11.  P.  Clausscn,  of  Chicago,  and  assigned  by  him  to  the 
.American  Klectric  Telephone  Company.  The  drop  is  provided  with 
separate  line  and  locking  coils  disposed  front  and  back  upon  the 
same  center  line.  The  hook-raising  armature  pivots  between  and 
beneath  the  opposed  coil  faces  and  may  be  attracted  by  either  one, 
the  pulling  power  of  the  locking  coil  under  normal  excitation,  how- 
ever, far  outweighing  that  of  the  line  coil.  When  a  line  signal  passes 
and  the  locking  coil  circuit  is  open  in  the  jacks,  the  armature  ap- 
proaches the  line  coil  and  releases  the  shutter.  After  a  plug  has 
been  inserted  in  a  line  jack  and  the  locking  coil  circuit  closed,  the 
hook  armature  is  held  against  all  influence  of  the  line  coil,  and  in 
addition,  as  a  safety  measure,  the  drop  shutter  being  of  magnetic  ma- 
terial, is  held  magnetically  against  the  front  face  of  the  locking  coil. 

A  TELEPHONE  "SQUAWKER." 

Telephone  subscriber  signals,  since  the  passage  of  the  attempts 
lo  call  by  means  of  abnormal  receiver  excitation,  have  been  almost 
universally  by  means  of  bells,  these  having  been  provided  with 
different  sorts  of  gongs  where  the  sound  must  be  made  distinctive. 
Round  gongs,  slit  gongs,  English  chime  gongs,  sleigh  and  cow  bells 
and  even  gongs  of  black  walnut  have  been  used.  Every  one  has, 
however,  depended  in  the  end  upon  bells.  In  the  patent  issue  of 
October  27,  however,  a  new  suggestion  is  brought  forward  by  R.  H. 
Ferguson,  of  Philadelphia,  in  a  device  which  may  be  termed  a  tele- 
phone "squawker."  This  device  has  an  electromagnet,  the  armature 
of  which,  through  a  linkage,  operates  two  miniature  bellows.  These 
each  feed  a  separate  reed  with  resonating  pipe  to  give  a  toot  on  each 
pipe  for  every  stroke  of  the  armature. 

TELEPHONE   BRACKETS.  « 

With  the  increasing  use  of  telephone  desk  stand  sets  and  of  roll- 
top  desks,  telephone  subscribers  are  being  more  and  more  impressed 
with  the  fact  that  these  two  are  at  times  an  awkward  combination, 
it  being  usually  necessary  to  use  one  slide  for  the  telephone,  as  to 
put  it  within  the  desk  renders  it  awkward  to  answer  calls;  and  in 
the  exposed  position  on  a  desk  slide  the  telephone  set  is  exposed  to  a 
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FIG.   I. — SIEGFRIED  FOLDING  BRACKET. 

maximum  of  wear  and  tear  from  being  knocked  over  and  at  times 
dropped  even  on  the  floor.  To  meet  the  emergency  of  late,  several 
types  of  holder  have  appeared,  and  it  is  one  of  these  brackets,  a 
patent  for  which  has  been  granted  to  S.  J.  Siegfried,  of  Chicago,  that 
is  shown  with  a  desk  stand  set  in  position  in  Fig.  i.  .\s  indicated, 
the  telephone  may  be  swung  about  a  vertical  axis  and  may  occupy 
any  position  from  that  shown  in  the  full  lines  to  that  shown  in  the 
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dotted  lines.  The  construction  of  the  arms  with  intermeshing  gear 
teeth  shows  that  the  bracket  will  remain  of  itself  in  any  intermediate 
or  the  extreme  position.  The  desk  stand  is  carried  in  a  three-prong 
clamp  and  thereby  held  securely  to  the  bracket. 

Another  telephone  bracket,  but  one  of  an  entirely  different  sort, 
and  for  an  entirely  different  purpose,  is  the  subject  of  a  patent  issued 
to  G.  W.  Ganoe,  of  Philipsburg,  Pa.  This  bracket  is  a  receiver  holder 
designed  to  hold  the  receiver  to  the  ear  during  use.  It  has  an  auto- 
matic hook  switch  attachment,  and  as  a  point  of  novelty  is  carried 
by  the  transmitter  arm  and  thereby  automatically  subject  to  adjust- 
ment for  the  different  hcigliths  of  persons  with  this  latter. 

BRIDGING    LINE    SPLICER. 

The  method  of  splicing  a  bridge  tap  to  a  party  line  subscriber's 
line  has  been  the  subject  of  much  consideration  in  the  past.  With 
hard-drawn  copper  line  wire,  good  practice  demands  a  sleeve  joint 
which  will  not  injure  the  skin  of  the  wire,  and  yet  every  suitable 
splicing  sleeve  on  the  market  requires  that  the  line  wire  be  cut  in 
order  to  make  the  tap,  the  whole  process  resulting,  therefore,  in  two 
splices.  Fig.  2  shows  a  recently-patented  tapping  connector,  which 
seems  to  overcome  all  difficulties.  The  sleeve  of  this  connector  is 
slotted  from  end  to  end  and  is  made  up  with  a  slight  taper.     A  plug 


^^ 


KIG.    2. — FULLER    .\ND    WALSH   CONNECTOR. 

of  conducting  material  grooved  to  take  the  sizes  of  wires  to  be  used 
and  given  the  same  taper  slides  within  the  sleeve.  In  making  the 
splice  the  line  wire  is  threaded  into  the  sleeve,  the  tap  wire  is  then 
inserted  and  the  plug  forced  home,  each  wire  lying  in  its  own  groove 
and  tightly  gripped  by  the  resilient  sleeve.  It  is  evident  that  the 
splice  may  at  any  time  be  removed  without  injury  to  the  main  line 
wire.  It  would  seem  that  the  oval  form  shown  in  the  lower  left- 
hand  corner  of  the  figure  will  be  the  more  serviceable  one.  The  in- 
ventors of  this  connector  are  F.  P.  Fuller  and  J.  J.  Walsh,  New  York 
and  Yonkers,  respectively. 

a,ECTRICAL   DIVERTER. 

"Electrical  diverter"  seems  a  rather  novel  name  for  a  telephone 
lightning  and  heavy  current  protector,  but  it  is  the  one  selected  as  the 
title  of  a  patent  for  such  a  device  invented  by  A.  C.  Gilgen,  of  St. 
Louis,  and  assigned  by  him  to  the  Central  Telephone  &  Electric 
Company.  The  essential  parts  of  the  protector  is  a  rectangular  sec- 
tioned mica  strip  with  terminals  of  metal  mounted  thereon,  between 
which  latter  a  piece  of  fine  copper  wire  extends.  This  wire  is  spiraled 
about  the  mica  and  secured  to  the  terminals  by  fusible  alloy.  The 
protector  is  normally  in  series  with  the  line  to  be  protected,  and  is 
held  in  clips  near  to  a  ground  plate.  The  theory  of  action  is  that 
lightning  upon  the  line  will  be  forced  off  to  the  ground  plate,  prob- 
ably by  inductive  action,  while  any  excessive  current  will  cause  the 
copper  wire  to  free  itself  from  the  fusible  alloy. 

ANTISEPTIC   MOUTHPIECE. 

After  the  routine  antiseptic  mouthpiece  and  sheet-of-paper-pro- 
tector-patent  boom  it  is  a  pleasure  to  find  a  distinctly  new  idea  for 
the  disinfecting  of  telephone  apparatus  irrespective  of  whether  dis- 
infection is  or  is  not  necessary.  That  this  idea  is  novel  probably  none 
can  dispute ;  but  whether  the  cure  may  not  be  worse  than  the  disease 
in  at  least  some  instances,  we  leave  the  reader  to  decide. 

The  device  to  be  considered  is  described  in  a  patent  just  issued  to 
N.  J.  Tubbs,  of  Louisville,  Ky.,  and  consists  of  an  automatic  hot-air 
furnace  under  control  of  the  telephone  hook  switch.  The  furnace 
thus  becomes  automatic  in  its  action.  The  fuel  is  gas  supplied  to  the 
burner  through  a  flexible  tube.  A  cock  is,  of  course,  interposed  be- 
tween the  supply  and  burner,  this  cock  being  opened  by  the  descent 
of  the  hook  switch  and  closed  by  a  mercury  thermostat.  The  ignition 
of  the  gas  is  also  controlled  by  the  switch  hook,  this  causing  one 
from  a  coiled  strip  of  percussion  caps  to  be  passed  on  to  an  anvil 
and  to  be  struck  off  by  a  small  hammer.  Immediately  beneath  the 
receiver  mouthpiece,  as  the  receiver  hangs  on  the  hook,  is  a  radiating 
surface  exposed  to  the  heat  of  the  gas  flame,  while  a  metal  tube  leads 
to  the  transmitter.  The  heat  from  the  flame  thus  thoroughly  heats 
lip  both  these  instruments  immediately  after  use,  and  disinfects  them. 


When  they  are  hot  enough,  the  thcrmosfat  works  and  the  operation 
is  complete. 

So  far  so  good.  What  will  happen,  however,  when  the  cap  fails, 
as  it  is  sure  to  do,  and  the  gas  flows  through  the  transniitter?  Sup- 
pose a  smoker  arrives  about  this  time?  Again,  if  the  thermostat 
fails  to  shut  off  the  gas,  mercury  fumes  will  surely  fill  the  transmit- 
ter while  the  exposed  hot  metal  tube  will  be  always  ready  to  assure 
the  telephone  user  that  the  telephone  is  being  regularly  disinfected. 

TIE  WIRE. 

Tie  wires  for  securing  conductors  to  insulators  have  heretofore 
consisted  of  a  short  length  of  soft-drawn  or  annealed  wire  of  a 
diameter  approximating  that  of  the  wires  to  be  secured.  Of  course, 
different  methods  of  wrapping  the  tie  have  been  used,  such,  for  ex- 
ample, as  the  "telegraph  lie"  and  the  "telephone  tie,"  but  the  simple 
straight  tie  wire  has  been  sufficient.  Recently,  a  considerable  move- 
ment toward  self-tying  insulators  has  been  made,  but  thus  far  with 
indifferent  success.  Now  comes  a  "formed"  tie  wire,  the  subject  of 
a  patent  granted  to  G.  F.  Moore,  of  Mobile,  Ala.  This  tie  wire  is 
formed  with  a  semi-circular  mid-section  to  fit  the  insulator,  and  with 
crimped  terminals.  The  crimps  and  mid-section  all  lie  in  a  hori- 
zontal plane,  and  the  line  wire  may  be  secured  by  bending  it  back 
and  forth  across  the  tie  wire  so  that  it  interweaves  with  the  tie  wire 
crimps,  taking  itself  at  the  same  time  a  registering  series  of  vertical 
crimps.  At  the  extremities  of  the  tie  wire  there  occurs  one  crimp 
in  the  vertical  plane  which  hooks  on  to  the  line  wire  to  prevent  it 
from  freeing  itself  by  swaying. 

AN   AUTOMATIC  CUT-OUT. 

An  automatic  cut-out  to  prevent  the  continued  blow  of  an  exces- 
sive current  is  the  subject  of  a  patent  of  the  issue  under  considera- 
tion. The  inventor  of  this  cut-out  is  E.  M.  North,  of  Brooklyn, 
N.  Y.  The  cut-out  is  thermostatic  in  operation,  two  bars  normally 
in  the  circuit,  expanding  from  being  heated  by  excessive  current, 
become  deflected.  This  deflection  through  a  linkage  and  contact 
arm  cuts  resistance  in  series  with  the  line  for  a  slight  motion,  and 
later  cutting  the  bars  from  circuit  and  eventually  opening  the  line. 
As  the  bars  cool  off  and  go  back  to  their  normal  position,  the  nor- 
mal connections  become  automatically  re-established. 


The  Telephone  Crisis  in  Paris. 


It  appears  to  be  the  practice  in  France  for  various  members  of  the 
Chamber  of  Deputies  to  make  reports  on  the  items  of  receipts  and 
expenditures  which  go  to  constitute  the  general  budget,  and  in 
conformity  with  this  practice  a  report  on  the  postal  telegraph  and 
telephone  services  has  been  made  for  the  year  1903  by  M.  Marcel 
Sembat.  A  very  interesting  portion  of  this  report  deals  with  what 
may  be  called  the  telephone  crisis  in  Paris,  and  some  of  the  observa- 
tions made  in  regard  thereto  are  of  interest  not  only  to  telephone 
engineers  in  America,  but  to  those  engaged  in  the  art  throughout 
the  world.  Mr.  Sembat  notes  the  fact  that  the  subscription  rate 
in  Paris  is  400  francs,  or  $80,  and  that  the  administration  had  prom- 
ised to  reduce  this  flat  rate  to  300  francs,  although  nothing  of  the 
kind  has  been  carried  out.  The  flat  rate  in  Paris  allows  an  unlimited 
number  of  conversations  with  all  subscribers  within  the  Paris  ex- 
change proper  and  all  within  the  municipal  boundary  of  Paris,  which 
embraces  48  exchanges.  There  were  in  Paris  on  October  31,  1902, 
29,478  main  stations  at  400  francs  each,  261  state  service  stations 
paying  200  francs,  525  departmental  service  paying  300  francs,  52 
season  subscribers  paying  200  francs,  51  interurban  or  toll  line  sta- 
tions at  150  francs,  and  9,988  extension  lines  to  main  lines  paying 
so  francs.  This  makes  a  total  of  40,555  stations,  or  only  1.49  stations 
for  every  100  inhabitants,  this  being  much  lower  than  usually  obtains 
in  other  cities  in  Europe  and  far  below  what  prevails  in  the  United 
States.  The  apparatus,  with  the  exception  of  the  batteries,  is  fur- 
nished by  the  subscribers,  but  the  maintenance  is  at  the  cost  of  the 
state.  The  patronage  of  the  system,  moreover,  is  not  very  extensive, 
as  it  appears  that  the  daily  use  of  the  instrument  does  not  reach 
above  five  conversations  on  the  part  of  53  per  cent  of  the  subscribers, 
while  less  than  9  per  cent  use  the  telephone  more  than  15  times  a  day. 
Under  these  circumstances  Mr.  Sembat  advocates  the  message 
rate  system,  which  he  states  is  already  in  use  exclusively  or  com- 
bined with  a  flat  rate  in  the  United  States,  Australia,  Japan,  Ger- 
many, Denmark,  Switzerland  and  Great  Britain,  and  he  points  out 
also  the  remarkable  increase  in  the  yearly  number  of  subscribers 
which  has  occurred  as  the  result,  instancing  New  York  City,  where 
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the  yearly  increase  of  530  uiuln   ilic  ll.it  rale  rose  to  6,862  under  the 
nteasurcil  rate. 

Mr.  Scml):(t  iiisiMn  that  a  reform  of  tliis  kind  ouglit  to  be  made, 
although  he  admits  that  considerable  change  in  mechanism  and  ap- 
Jiaratus  would  be  necessary,  but  he  points  out  how  inferior  is  the 
service  given  to  llie  public  at  the  present  time,  and  some  of  his  de- 
scriptions would  be  annising  if  they  were  nrrt  pathetic,  viewed  from 
the  standpoint  of  the  subscriber.'  He  describes  the  public  standing 
in  front  of  the  telephones  with  eternal  patient  wailiuKs,  then  wild 
calls  and  froiiuent  sarc.isiic  remarks  uul  altoKcihcr  (U•^titutc  of 
blasphemy,  st.iinpinRs  of  the  feet  and  a  general  attituilc  ni  excited 
indignation,  which  at  last  ends  with  a  slamming  down  of  the  in- 
strument and  often  a  precipitated  rush  in  a  fiacre  to  the  residence  of 
the  friend  witli  wliom  it  was  (|csirc(i  10  liokl  intercourse.  On  the 
other  hand,  the  description  of  the  employees  by  Mr.  Sembat  is  equally 
discouraging,  and  a  sort  of  half  apology  is  made  for  the  saucy  or 
piteous  replies  of  the  telephone  girl,  who  has  lost  her  head,  driven 
beyond  her  strength  l)y  overwork,  and  is  pretty  nearly  out  of  her 
,  mind.  Speaking  as  a  socialist,  Mr.  Sembat  .says  that  no  private 
company  without  laying  itself  open  to  all  kinds  of  fines  and  penalties 
would  have  dared  to  do  that  which  the  state  has  done  in  respect  to 
this  matter,  and  he  closes  by  remarking  that,  iniportaiif  as  if  is,  to 
afford  the  majority  of  tlie  people  the  use  of  the  telephone,  financial 
conditions  are  such  that  the  new  message  rate  or  the  new  flat  rate 
must  be  sufficiently  large  to  prevent  any  further  deficit  in  the  budget. 


Electricity  for  Swiss  Railways. 


Mr.  O.  J.  Hughes,  U.  S.  Consul  General  at  Coburg,  Saxony, 
rcpoi^s  to  the  State  Department  as  follows :  Owing  to  the  increase 
in  the  price  of  coal  during  the  last  few  years,  Mr.  Thormann,  a 
prominent  Swiss  engineer,  wished  to  find  out  whether  it  would  not 
be  an  advantage  to  use  electrical  energy,  furnished  by  hydraulic 
plants,  over  the  whole  of  the  railroad  system  of  Switzerland.  After 
investigating  the  subject  he  published  a  report  which  has  awakened 
considerable  interest  and  will  no  doubt  bring  about  some  practical 
results  in  this  direction.  He  finds  that  the  substitution  of  electricity 
for  steam  on  the  railroads  is  quite  practicable  and  has  many  advan- 
tages, although  it  will  not  bring  about  any  considerable  reduction  in 
the  cost  of  operating  the  roads. 

The  five  main  railroads  in  Switzerland  require  over  30,000  hp 
daily.  In  order  to  organize  a  complete  electrical  service  it  will  be 
necessary  to  obtain  about  60,000  hp  in  the  shape  of  alternating  cur- 
rent of  high  tension,  not  counting  the  reserve  supply,  which  is  indis- 
pensable. Not  taking  into  account  the  considerable  number  of  falls 
which  are  not  utilized  in  the  country  there  exist  already  21  large 
hydraulic  plants  which  can  give  a  total  of  86,000  hp.  These  include 
the  plant  of  Siel,  near  Linsiedl,  which  has  a  capacity  of  20,000  hp; 
the  Laufenburg  plant,  on  the  Rhine,  giving  also  20,000  hp;  and  five 
others,  giving  each  5,000  hp.  He  enumerates  21  plants  which  will 
be  more  than  sufficient  to  supply  the  electrical  energy  needed  for  the 
Swiss  railroads. 

The  cost  of  changing  over  the  system  would,  of  course,  be  con- 
siderable. It  is  to  be  noted,  however,  that  the  adoption  of  the  elec- 
trical system  would  have  the  great  advantage  of  doing  away  with 
the  present  consumption  of  coal,  which  is  now  imported,  and  that 
the  use  of  hydraulic  energy  would  be  of  great  benefit  in  developing 
several  branches  of  manufacturing. 

The  publication  of  Mr.  Thormann's  report  aroused  considerable 
attention  in  different  quarters,  and  already  one  of  the  railroad  com- 
panies has  applied  to  the  government  for  an  authorization  to  use 
electric  trains  on  a  trial  stretch  of  road  12  miles  long. 


Kentucky  Independent  Telephone  Association. 

The  Kentucky  Independent  Telephone  Association  held  its  an- 
nual meeting  in  Paris,  Ky.,  on  October  13  and  14,  last.  Representa- 
tives from  the  leading  telephone  companies  in  the  State  were  pres- 
ent. Papers  were  read  on  the  following-named  subjects:  "The 
Manager  and  His  Corps,"  by  David  Prewitt,  of  Winchester ;  "Toll 
Collections  and  Traffic  .Arrangements,"  by  James  S.  Bailey,  of 
Wauseon,  O. ;  and  "The  Outlook,"  by  John  R.  Allen,  of  Lexington, 
Ky. 

The  following-named  gentlemen  were  elected  officers  for  the  en- 
suing year :  President,  D.  L.  Pendleton,  of  Winchester ;  vice-presi- 


dent, John  T  Hinton,  of  Paris;  secretary,  James  Marn,  of  Mt. 
Wrnoii,  Ind.  Executive  Committee:  David  Prewitt,  of  Winchester; 
(jcorge  S.  Shanklin,  of  l.exington,  and  J.  J.  Mitchell,  of  Lexington. 
The  time  and  place  of  the  next  annual  meeting  were  left  open  for 
later  decision. 


CURRHNT  NhWS  AND  NO!  ES. 


CADLliS  LAID  ON  GROUND.  -^\l\\  the  idea  of  overcoming 
the  suspension  of  commumcation  with  the  north  from  Vancouver, 
|{.  C,  by  the  government  telegraph  being  broken  by  heavy  snow  falls, 
the  Dominion  Government  will  lay  a  cable  over  three  ranges  of 
mountains,  strong  enough  to  withstand  whatever  may  fall  upon  it. 
E.  A.  llawley,  one  of  the  foremen  in  charge  of  the  construction  in 
the  north,  who  is  now  in  Vancouver,  said  that  sleet  is  the  worst 
enemy  of  the  telegraph  lines  in  the  North.  The  lines  are  being  con- 
stantly broken  and  it  is  often  very  difficult  to  find  the  ends  in  the 
snow.  Last  winter  the  experiment  was  tried  of  laying  a  cable  over 
the  mountains,  allowing  it  to  be  covered  by  the  snow,  and  although 
it  was  not  a  complete  success,  it  demonstrated  the  fact  that  with  a 
proper  wire  there  would  be  little  trouble.  A  heavier  and  properly- 
insulated  cable  is  now  being  prepared,  of  sufficient  length  to  extend 
over  three  ranges  of  mountains,  where  the  present  trouble  is  ex- 
perienced. 


AMERICAN  ELECTRO-MEDICAL  SOCIETY.— T:\\t  first  an- 
nual meeting  of  this  society  will  be  held  December  i,  2,  3,  at  the 
Masonic  Temple,  Chicago.  This  society,  which  already  numbers 
over  one  hundred  and  fifty  members,  has  for  its  object  "investigation 
in  electricity  and  allied  sciences  and  the  encouragement  of  their  ap- 
plication to  medicine  and  surgery  by  the  formation  of  district  and 
local  societies."  Papers  will  be  read  by  Dr.  John  B.  Murphy,  Chi- 
cago; Dr.  Byron  Robinson,  Chicago;  Dr.  G.  Betton  Massey,  Phila- 
delphia ;  Dr.  J.  Mount  Bleyer,  New  York ;  Dr.  C.  S.  Neiswanger, 
Chicago;  Hon.  John  M.  Smulski,  city  attorney  for  Chicago;  Dr.  J. 
Rudis-Jincinsky,  Cedar  Rapids,  Iowa ;  Dr.  H.  Preston  Pratt,  Chi- 
cago ;  Hon.  Edward  B.  Elliott,  city  electrician  for  Chicago ;  Dr. 
Clarence  Skinner,  New  Haven,  Conn. ;  Dr.  J.  N.  Scott,  Kansas  City, 
Mo. ;  Dr.  R.  S.  Gregg,  Chicago ;  Dr.  Mirhan  K.  Kassabian,  Phila- 
delphia;  Dr  T.  Proctor  Hall,  Chicago;  Dr.  A.  D.  Rockwell,  New 
York;  Dr.  Carl  S.  Beck,  New  York;  Dr.  Heber  Robarts,  St.  Louis, 
Mo.;  Dr.  John  E.  Gilman,  Chicago;  Dr.  Charles  G.  Davis,  Chicago; 
Dr.  C.  P.  Clemensen,  Chicago ;  Dr.  J.  P.  Hetherington,  Logansport, 
Ind.;  Dr.  O.  O.  McMicheal,  Chicago;  Dr.  0.  S.  Barnum,  Los  An- 
geles, Cal. ;  Dr.  Elmore  Pettyjohn,  Chicago;  Dr.  George  F.  Hawley, 
Chicago;  Dr.  John  E.  Harper,  Chicago;  Dr.  Lloyd  Hammond,  Chi- 
cago ;  Dr.  Hamilton  Forline,  Chicago ;  Dr.  R.  H.  Bartlett,  Chicago ; 
Dr.  H.  P.  Fitzpatrick,  Chicago.    The  secretary  is  Mr.  T.  P.  Hall. 


FARMERS  AND  THE  TELEPHONE.— Av\  item  from  Fargo, 
N.  D.,  says :  "The  encroachment  of  modern  facilities  on  older 
methods  of  doing  business  is  strikingly  exemplified  in  this  part  of 
the  Northwest  this  fall.  These  days  of  private  telephones  and  tele- 
graph lines  to  every  station  and  almost  every  big  farm  throughout 
the  State  have  brought  the  farmers  into  touch  with  the  terminal 
grain  markets  of  Duluth  and  Minneapolis  in  such  a  way  as  to  euchre 
the  country  elevator  lines  out  of  all  chance  of  profits  by  advance  in- 
formation. Often  the  changes  in  quotations  at  either  Duluth  or  Min- 
neapolis are  in  the  hands  of  farmers  at  their  homes  within  ten  or 
twenty  minutes  after  they  have  been  made,  and  in  some  cases  elevator 
companies  having  country  line  houses  have  found  it  very  difficult 
to  keep  even  with  the  farmer.  This  is  especially  the  case  with  a 
long-continued  advance  or  decline.  A  farmer  will  store  his  grain 
in  the  country  house  nearest  his  farm,  and  as  long  as  prices  advance 
or  remain  stationary  he  will  let  it  stay  there,  taking  a  storage  ticket, 
which  he  leaves  with  a  friend  in  town  or  at  the  bank.  Being  in 
such  close  touch  with  the  terminal  markets  by  telephone,  he  knows 
at  once  of  any  change  in  price,  and  if  it  is  a  decline  he  at  once  tele- 
phones to  the  bank  or  his  agent  to  sell  at  the  old  price,  and  this  is 
done  so  quickly  that  the  sale  is  often  made  before  the  country  ele- 
vator has  received  word  by  wire  from  Diiluth  to  make  a  change  in 
quotations.  In  that  case  the  elevator  line  is  out  the  difference  in 
price,  as  it  has  to  sell  its  grain  on  the  terminal  market  at  once." 


November  14,  1903. 
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WIRELESS  TELEGRAPHY  IN  ITALY.— It  is  announced  that 
the  Italian  Government  will  soon  begin  on  the  royal  estate  of  San 
Rossore  the  construction  of  an  extraordinarily  powerful  wireless 
telegraph  station  for  the  establishment  of  communication  between 
Italy  and  the  Argentine  Republic. 


quantities  during  daylight   hours  this  price  is  still   further  reduced 
to  14  pfennigs   (y/i  cents). 


A.  L  E.  E.  MEETING— The  i8ist  meeting  of  the  American  In- 
.titute  of  Electrical  Engineers  will  be  held  at  the  Chapter  room, 
Carnegie  Hall,  154  West  Fifty-seventh  Street,  New  York,  on  Friday, 
November  20,  at  8:15  P.  M.  The  following  papers  will  be  read  and 
discussed :  "The  Electric  Conductivity  of  Commercial  Copper,"  by 
Lawrence  Addicks ;  "The  Comparative  Behavior  of  Floating  and 
Booster-Controlled  Batteries  on  Fluctuating  Load,"  by  Lamar  Lyn- 
don.   

REPORT  OF  A  SPEECH  BY  "ELECTROPHONE."— Mr.  Jo- 
seph Chamberlain  made  a  speech  at  Birmingham,  England,  on  the 
night  of  November  5,  and,  according  to  a  London  dispatch,  reporters 
of  the  Daily  Mail  took  the  speech  down  in  shorthand  at  London,  a 
distance  of  113  miles.  What  the  British  newspaper  designates 
as  an  "electrophone"  was  used  for  this  purpose,  and  it  is  stated  that 
every  word  was  distinctly  heard  by  the  reporters.  The  speech  was 
printed  verbatim  and  the  paper  was  selling  on  the  streets  27  minutes 
after  the  speech  was  concluded. 


NICKEL  MINES  OF  ONTARIO.— Proiessor  Coleman,  of  the 
University  of  Toronto,  who  has  recently  investigated  the  Sudbury 
nickel  ore  deposits  for  the  Ontario  government,  reports  that  he  found 
the  Sudbury  deposit  practically  a  continuation  of  the  southern  range, 
the  whole  forming  a  great  oval  40  miles  long  and  20  miles  broad. 
In  quantity  the  Sudbury  deposits  surpass  any  other  nickel  deposits 
in  the  world ;  in  percentage  of  nickel  in  the  ore,  however,  they  are 
hardly  up  to  the  deposits  of  New  Caledonia.  The  average  percentage 
of  nickel  is  about  2.5  per  cent.,  though  some  ore  runs  as  high  as  5 
per  cent.  There  is  more  sulphur  and  copper  in  the  ore  than  in  New 
Caledonia  ores. 


THE  FRENCH  INSTITUTE,  according  to  a  recent  cablegram, 
has  appropriated  the  sum  of  7,000  francs  for  the  purpose  of  "an 
investigation  to  settle  a  difiference  of  opinion  between  French  and 
American  authorities  concerning  a  point  in  electrodynamics."  This 
doubtless  refers  to  the  Rowland  experiment  on  the  electromagnetic 
eflfect  of  a  rotating  electrostatic  charge.  Mr.  Harold  Pender  has 
received  a  grant  from  the  Carnegie  Institution  for  an  experimental 
investigation  of  the  subject,  to  be  made  in  Paris  in  collaboration  with 
M.  Victor  Cremieu.  The  latter  savant  has  attacked  the  correctness 
of  Rowland's  deductions  from  his  experiment,  and  it  is  possible  that 
the  French  grant  was  made  in  his  interest. 


BARBED  WIRE  TELEPHONY.— Two  years  ago  a  number  of 
farmers  in  Eastern  Washington  became  convinced  that  they  could 
enjoy  the  benefits  of  a  telephone  system  by  connecting  their  barbed- 
wire  fences  and  attaching  telephone  instruments.  Within  a  year 
hundreds  of  miles  of  barbed-wire  telephone  lines  were  in  use  in  the 
Palouse,  Big  Bend  and  Walla  Walla  wheat  districts.  Having  become 
accustomed  to  the  advantages  of  the  telephone,  the  farmers  are  now 
dissatisfied  with  the  slow  method  of  the  barbed-wire  lines.  In  con- 
sequence, several  good-sized  corporations  have  been  formed  in  vari- 
ous districts  to  supplant  the  barbed  wire  with  pole  lines  and  to  give 
the  rural  communities  better  service.  The  farmers'  pioneer  lines 
have  paid  handsomely  where  charges  were  made,  making  large  profits 
likely  when  better  facilities  are  afforded. 


TO  RESIST  THE  CHICAGO  UNION  LOOP.— Organized  op- 
position to  the  "encroachments"  of  the  Union  loop,  together  with 
demands  for  a  better  service,  are  the  features  of  a  movement  initiated 
by  property  owners  in  the  four  streets  occupied  by  the  loop.  A  per- 
manent organization,  employing  an  attorney,  has  been  formed  to 
accomplish  the  reforms  which  business  men  have  been  urging  for 
a  year  or  more.  The  objects  of  the  organization  are:  The  preven- 
tion of  any  further  encroachment  over  the  streets,  such  as  the  ex- 
tension of  platforms,  the  removal  of  all  signs  on  platforms  and  in 
cars,  the  removal  of  disused  stairways  along  the  loop,  and  the  lessen- 
ing of  the  noise  on  the  latter.  The  corporation  counsel  has  already 
ordered  work  which  was  under  way  on  the  extension  of  the  plat- 
forms, suspended,  and  the  Union  Loop  Company,  through  its  attor- 
ney, has  applied  for  an  injunction  to  restrain  the  city  from  interfer- 
ing with  the  plans.  A  stay  of  proceedings  has  been  granted  until 
the  property  owners  can  be  consulted. 


PRICES  OF  CURRENT.— Mr.  F.  H.  Mason,  United  States  Con- 
sul-General  at  Berlin,  states  that  on  the  first  of  January,  1904,  the 
cost  of  electric  current  for  lighting  purposes  in  Berlin  will  be  re- 
duced from  55  pfennigs  (i3j4  cents)  to  40  pfennigs  (10  cents)  per 
kilowatt-hour.  This  change  of  price  is  made  to  meet  the  competition 
of  gas,  which  is  furnished  for  lighting  as  well  as  for  heating  and 
cooking  purposes  at  sl4  cents  per  cubic  meter  (35.316  cu.  ft.).  The 
rates  for  lighting  purposes  per  kilowatt-hour  in  some  other  European 
cities  are  as  follows:  Breslau,  17  cents;  Budapest,  23J/2  cents;  Chris- 
tiania,  14  cents ;  Genoa,  18  cents ;  Cologne,  Leipzig  and  Niiremburg, 
18^  cents;  Dresden,  Frankfort,  Munich  and  Hamburg,  15  cents; 
Copenhagen,  14  cents;  Rotterdam,  17  cents,  and  Vienna,  15  cents. 
For  power  purposes  electric  current  is  supplied  in  Berlin  as  low 
as  17  pfennigs  (4H  cents)  per  kilowatt-hour,  and  when  used  in  large 


RADIOACTIVE  WELLS.— Proi.  H.  A.  Bumstead,  of  Yale,  in  a 
recent  interview,  says :  "At  the  request  of  Prof.  J.  J.  Thomson,  who 
was  visiting  here  last  spring.  Prof.  Wheeler  and  myself  undertook 
to  find  out  if  a  radioactive  gas  existed  in  the  deep-level  waters  of 
this  vicinity.  He  called  our  attention  to  the  work  done  in  the  Caven- 
dish Laboratory  on  a  radioactive  gas  found  in  waters  coming  from 
deep  levels  in  that  region.  We  secured  some  water  for  experiment 
from  a  spring  near  New  Milford,  Conn.,  which  was  estimated  to 
be  about  1,500  ft.  deep,  and  found  that  it  was  radioactive.  We  then 
took  some  water  from  one  of  the  surface  lakes  here,  which  is  used 
as  a  reservoir,  and  we  found  this,  to  our  surprise,  to  contain  a 
strongly  active  gas.  We  tried  the  water  direct  from  the  lake,  and 
after  it  had  come  through  the  pipes,  but  the  result  was  the  same.  The 
water  was  then  taken  and  after  the  gas  had  been  expelled  was 
aerated  by  dropping  and  -allowed  to  stand  for  sixteen  days,  but  it 
did  not  recover  the  power  of  giving  off  an  radioactive  gas.  That 
was  the  experiment  that  indicated  that  the  gas  does  not  come  from 
a  radioactive  substance  dissolved  in  the  water." 


"A  ROUSING  TIME."— An  item  from  Boston,  Mass.,  says: 
"W.  E.  Shaw,  of  Brookline,  gave  an  'electrical  party'  last  night,  the 
feature  of  which  was  the  exhibition  of  an  electric  clock  for  blind 
deaf  mutes.  Mr.  Shaw  is  deaf  and  dumb,  and  he  was  assisted  in 
demonstrating  the  workings  of  his  invention  by  Tommy  Stringer, 
blind,  deaf  and  dumb,  who  is  making  great  progress  in  the  sciences. 
The  clock  not  only  tells  the  time,  but  alarms  the  sleeper  by  agitating 
a  lever  which  is  connected  by  a  string  to  a  pillow,  causing  the  pillow 
to  move  up  and  down,  the  vibrations  being  communicated  to  the 
sleeper  by  a  touch.  A  circuit  is  closed,  by  which  an  electric  current 
is  sent  through  a  small  incandescent  lamp  in  front  of  a  parabolic 
mirror,  the  rays  of  which  are  thrown  into  the  face  of  the  sleeper. 
It  releases  a  spring  connected  with  a  hammer,  which  falls  upon  a 
fulminating  cap,  the  loud  explosion  of  which  at  close  quarters  is 
perceptible  to  a  deaf  person.  It  also  gives  notice  of  the  entrance  of 
burglars  by  any  of  the  above  methods,  by  means  of  connection  by  a 
wire  with  the  doors  and  windows.  It  gives  indication  of  fire  by 
electric  thermostats  placed  anywhere  on  the  premises." 

AN  EMPLOYERS'  UNION.— At  Chicago,  on  October  30,  with 
the  election  of  D.  M.  Parry,  of  Illinois,  as  president,  the  formation 
of  the  Citizens'  Industrial  Association  of  America  was  completed. 
The  organization  is  fully  national  in  scope,  and  includes  manu- 
facturers, tradesmen  and  other  employers  of  labor.  Other  officers 
were  elected  as  follows :  First  vice-president,  J.  C.  Craig,  of  Den- 
ver; second  vice-president,  E.  W.  McLeary,  of  the  National  Elec- 
trical Contractors'  Association,  Detroit;  third  vice-president,  J.  T. 
Hoile,  of  the  Manufacturers'  Association,  New  York;  treasurer, 
A.  C.  Rosencrantz,  Evansville,  Ind.  Resolutions  were  adopted  by 
the  organization.  They  refer  to  strained  relations  between  employer 
and  employees  and  their  bad  effect  on  business  conditions ;  demand 
ample  protection  for  all  seeking  to  earn  a  livelihood,  and  continue 
in  part :  "In  carrying  on  a  firm  and  uncompromising  contest  with 
the  abuses  of  unions  as  now  constituted  and  conducted,  at  the  same 
time  acknowledging  the  free  right  of  workmen  to  combine,  and  will- 
ing that  the  combination  when  rightly  constituted  and  conducted 
may  prove  highly  useful,  we  earnestly  desire  to  act,  and  believe  we 
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arc  acliiig,  in  the  true  interests  ol  (In-  wurkiiiKincn  thcinsclvrs."  A 
ciuivcnlioti  of  the  Associatinii  \mI|  he  licid  in  Iiiilianuiiolis  next 
l''ebriiarv. 


TUL  Minute  SySTHM  l\  UKh.lT  Hh'IT.IlN.-Sinuc  weeks 
ago  we  referred  to  the  eiKlurseiiient  of  the  metric  sysiein  by  tlic 
Hritish  Congress  of  Chambers  of  Commerce  of  the  Mnipire  at  its 
Montreal  ineetinK  in  August,  and  we  give  below  the  te.\l  of  the 
re>i>liition.  Loril  Stratlicoiia  was  llie  honorary  president  of  the 
Congress  and  lA)rd  Urassy  the  president.  The  honorary  vice-presi- 
dent-; include  the  principal  higher  oflicials  of  the  I'.mpire.  At  the 
Montreal  nicetinn  there  were  present  tielegates  from  75  Hritish  cham- 
bers of  commerce,  and  from  the  chambers  of  the  principal  com- 
mercial  cities  of  India,  Ceylon,  Kgypt,  South  and  Central  Africa, 
Canada,  the  West  Indies,  Australasia,  I  long  Kong  and  Malta.  An 
amendmenl  to  tlie  rooliition  recommending  that  the  appoinimeni 
ol  a  royal  commission  be  asked  to  consider  the  (piestion  of  the 
adoption  of  the  metric  system  was  voted  down  by  a  large  majority, 
CMie  of  the  speakers  saying  that  the  original  resolution  should  not 
thus  be  weakened,  but  that  the  matter  should  be  .so  forced  upon 
ihe  government  that  it  will  be  bound  to  take  action.  The  resolution 
was  adopted  as  follows,  with  few  disse.iting  voices:  "That  this 
Congress,  having  had  under  its  consideration  the  following  resolu- 
•tion,  adopted  at  the  conference  held  in  London  during  the  months 
Ol  June,  July  and  August,  i<)0^,  between  His  Majesty's  Principal 
Secretary  of  State  for  the  Colonies  and  the  Prime  Ministers  of  the 
self-governing  colonics  of  the  British  Empire,  namely:  'That  it  is 
advisable  to  adopt  the  metric  system  of  weights  and  measures  for 
use  within  the  l^nipirc,  and  the  Prime  Ministers  urge  the  govern- 
ments represented  at  this  conference  to  give  consideration  to  the 
question  of  its  early  adoption,'  hereby  expresses  its  hearty  concur- 
rence tlierewith,  and  urges  upon  the  Government  of  the  I'liitcd 
Kingdom  the  necessity  for  legislative  measures  being  taken  in  the 
interests  of  British  trade  and  commerce  to  make  the  use  of  metric 
weights  and  measures  compulsory." 


Letter  to  the  Editors. 


Impulse  vs.  Impact  in  Steam  Turbines. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — There  is  a  confusion  of  phraseology  in  most  of  the  papers 
on  the  subject  of  the  steaiu  turbine,  which  I  consider  important 
enough  to  call  attention  to. 

Mr.  \V.  L.  R.  Emmet  in  his  paper  before  the  American  Philosoph- 
ical Society,,  published  in  your  columns  April  ii,  1903,  as  well  as 
the  writer  of  the  editorial  in  the  issue  of  May  23,  and  in  the  article 
in  the  same  issue  constantly  speaks  of  the  "impact"  of  the  steam 
against  the  vanes.  For  instance,  we  read  on  page  6og,  issue  of 
April  II  : 

"In  steam  turbines  the  expansive  force  imparts  motion  to  the 
steam  itself,  and  this  motion  is  given  up  to  a  revolving  part  by  im- 
pacts of  the  moving  steam  upon  it." 

Again  on  the  same  page,  speaking  of  Parsons  turbine,  Mr.  Emmet 
says : 

"  .  .  .  .  giving  up  its  velocity  by  impact  with  the  moving 
vanes !"  and  again  on  page  610  the  same  author  is  found  to  say : 

"This  process  of  expansion  in  nozzle  and  subsequent  abstraction 
of  velocity  by  successive  impacts  with  wheel  vanes  is  generally  re- 
peated  

The  writer  of  the  editorial  on  page  857  says : 

"The  energy  of  this  moving  stream  is  then  transformed  into  me- 
chanical motion  through  impact  on  the  vanes 

And  the  writer  of  the  article  on  the  "Curtis  Steam  Turbine"  says, 
on  page  859: 

"A  jet  striking  a  surface  will  exert  definite  pressure  against  that 
•surface,  the  value  of  which,  in  the  case  of  normal  impact,  is  ex- 
pressed by  half  the  square  of  the  velocity  per  second  into  the  mass 
of  fluid  delivered  against  the  surface  per  second.  Should  a  surface 
against  which 'such  a  jet  impinges,  such  as  that  of  a  vane  attached 
regularly  to  a  shaft,  remain  fixed,  there  will,  of  course,  be  no  energy^ 
delivered  to  the  shaft;  it  is  also  evident  that  should  the  vane  have 
ihs  iame  velocity  as  the  impinging  jet,  no  enerc^'  will  he  delivered. 


since  there  is  no  e.xchan|{e  of  velocity  between  the  jet  and  the  vane. 
The  muxiinum  amount  of  energy  delivered  will  be,  when  the  vane 
lia!i  one  half  (or,  more  accurately,  a  little  more  than  one-half  )  the 
velocity  of  the  jet ;  fur,  in  that  caHc,  the  remaining  velocity  in  the 
jet  after  impact  will  eipial  the  velocity  of  the  vane,  and,  therefore, 
be  iiii'a|ialile  ol  imparting  further  energy.  Cotise(|iienlly,  leaving 
aside  any  .secondary  actujiis,  in  order  for  a  single-wheel  iitcaiii  tur- 
bine to  act  at  .1  m:i.\iimim  elViciency,  its  vanes  should  have  a  velocity 
of  about  i.OLM  ft.  per  second 

The  writers  of  these  articles  from  which  I  have  ciled  at  length, 
seem  to  believe  that  the  energy  of  a  jet  is  imparted  to  the  vanes  of 
a  turbine  through  the  "impact"  of  the  jet  against  the  vanes.  If  such 
is  their  belief,  it  seems  necessary  to  call  their  attention  to  the  fact 
that  what  the  turbine  designer  is  most  :inxious  to  avoid  is  this  very 
"impact,"  which  means  a  loss  of  energy.  Substitute  for  the  word 
"impact"  the  word  "shock,"  and  it  is  unnecessary  to  further  comment 
on  the  necessity  of  avoiding  "impact,"  i.  e.,  "shock"  in  turbines, 
whether  for  steam  or  for  water. 

The  writer  of  the  article  on  the  "Curtis  Steam  Turbine"  gives  a 
pro(jf  for  the  fact  that  the  most  favorable  velocity  of  a  sifigle-whecl 
turbine  should  be  one-half  the  velocity  of  the  jet.  In  the  first  place, 
it  need  h.irdly  be  rcm.irkcd  that  this  is  true  only  for  turbines  oper- 
ating as  "action"  turbines,  i.  e.,  turbines  in  which  the  entrance 
velocity  of  the  jet  into  the  running  vanes  is  equal  to  the  spouting 
velocity,  or  the  velocity  of  free  efflux.  Such  turbines  are  the  Girard 
turbine  and  the  Peltoii  turbine.  The  Dc  Laval  steam  turbine  also 
belongs  to  the  same  type.  In  single-wheel  turbines  in  which  the  full 
spouting  velocity  of  the  jet  is  not  used,  i.  e.,  in  "reaction"  turbines, 
the  peripheral  velocity  of  the  wheel  is  always  considerably  greater 
than  one-half  the  velocity  of  the  jet. 

.•\s  to  the  proof  that  the  peripheral  velocity  of  a  singlc-"action" 
turbine  wheel  should  be  approximately  one-half  the  velocity  of  the 
jet,  the  reasoning  of  the  author  of  the  article  on  the  Curtis  steam 
turbine  is  erroneous.  The  true  reason  is  that,  in  order  to  abstract 
the  energy  of  the  jet  "without  impact  or  shock,"  it  is  necessary 
that  the  velocity  of  the  moving  vane  be  such  that  the  fluid  can  glide 
into  the  bucket  along  the  vane  without  losing  energy  by  impact  or 
shock.  The  jet  once  having  entered  the  bucket  or  vane,  it  is  essential 
to  bring  the  velocity  of  the  fluid  down  to  as  small  a  value  as  pos- 
sible, and  this  is  done  by  the  -peculiar  curvature  of  the  vane.  As- 
suming the  angle  of  entrance  of  the  vane  equal  to  the  angle  of  the 
vane  where  the  jet  leaves  it,  it  follows  at  once  that,  neglecting  fric- 
tion, and  assuming  the  fluid  to  leave  the  wheel  normally  to  its  sur- 
face, the  velocity  of  the  vane  at  which  impact  is  avoided  must  be 
equal  to  one-half  the  velocity  of  the  jet  multiplied  by  the  cosine  of 
the  angle  at  which  the  jet  is  inclined  to  the  surface  of  the  wheel. 

Following  the  reasoning  of  the  author  on  the  Curtis  steam  turbine, 
it  can  easily  be  proved  that  the  efficiency  of  a  turbine  in  which  the 
fluid  acts  by  impact  never  exceeds  50  per  cent.,  for  by  his  assumption 
the  vane  is  supposed  to  move  at  one-half  the  velocity  of  the  jet,  and 
it  follows  that  one-fourth  of  the  original  energy  remains  in  the  jet, 
whereas  another  one-fourth  of  its  original  energy  is  destroyed  by 
the  impact  of  the  jet  against  the  vane.  Thus,  only  50  per  cent,  of 
the  energy  of  the  jet  can  be  utilized,  which  50  per  cent,  would  yet  be 
considerably  diminished  by  frictional   resistances. 

The  writers  of  the  articles  from  which  we  have  quoted  have  obvi- 
ously confounded  "impact"  with  "impulse."  In  dynamics  we  under- 
stand by  "impulse"  a  difference  in  momentum,  by  momentum  being 
understood  the  product  of  mass  into  velocity.  In  "action"  turbines 
this  momentum  is  utilized,  and  for  that  reason  such  turbines  have 
been  termed  "impulse  turbines."  Such  loose  phraseology  is  apt 
to  produce  incalculable  harm,  by  introducing  a  confusion  of  ideas, 
which  is  to  be  especially  guarded  against  with  a  subject  such  as 
that  of  the  steam  turbine,  about  which  the  general  engineering  public 
for  some  reason  or  other  seems  to  be  profoundly  ignorant. 

SotiTH  Norwood,  Ohio.  B.  A.  Behrend. 


[Whether  "impact  or  impulse"  is  the  proper  word  to  use  in  de- 
scriptions of  turbine  action  appears  to  be  rather  a  matter  of  con- 
vention than  one  of  correct  phraseology.  The  first  mentioned  word 
refers  more  especially  to  an  act  of  contact  or  "impression  by  touch," 
while  "impulse"  relates  to  the  dynamic  results  of  such  contact — the 
former  being  necessary  to  the  latter.  That  is,  one  is  the  condition 
and  the  other  the  result.  It  is  true  that  ideas  connected  with  impact 
of  solid  bodies  may  be  transferred  to  fluid  action,  thereby  confusing 
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thought;  but  the  other  significations  of  the  word  "impulse"  may,  in 
its  use  as  suggested,  also  give  rise  to  similar  confusion  of  thought. 
As  to  the  analogy  of  the  pile  driver,  there  can  be  no  such  thing  as 
"shock"  in  fluid  action,  and  the  analogy  to  that  extent  is  not  ap- 
posite. Under  certain  conditions  internal  eddies  may  result,  involv- 
ing lines  of  energy,  but  these  are  rare. 

In  the  illustration  of  the  action  of  the  impinging  jet  to  which  Mr. 
Behrend  refers,  it  was  assumed  that  the  jet  would  flow  ofif  the  vane 
in  reverse  direction  to  the  direction  of  motion  of  the  vane.  For 
maximum  efficiency  in  the  ideal  case,  this  implies  that  the  jet  should 
have  a  reverse  velocity  equal  to  the  forward  velocity  of  the  vane,  or 
a  zero  velocity  with  respect  to  the  earth,  or,  in  other  words,  that  the 
vane  should  have  one-half  the  velocity  of  the  impinging  jet.  Mr. 
Behrend  in  this  case  apparently  has  confused  relative  and  absolute 


velocities,  and  his  ratio  ad  absurdam  that  the  efficiency  of  a  turbine  in 
which  the  fluid  acts  by  impact  never  exceeds  50  per  cent.,  thus  rests  on 
false  premises.  The  condition  considered  is,  of  course,  and  as  in- 
dicated in  the  article,  an  ideal  one,  not  attainable  in  practice.  In  the 
general  case  the  most  efficient  ratio  of  jet  and  vane  velocity  will  de- 
pend upon  the  angle  of  vane  and  angle  of  approach,  and  does  not 
permit  of  any  simple  expression. 

The  definition  which  Mr.  Behrend  in  the  final  paragraph  of  his 
letter  gives  of  impulse,  is  not  that  which  is  usually  accepted.  In 
fact,  the  definition  of  impulse  as  a  differential  of  force  makes  it 
simply  force.  The  fact  is  that  the  words  "impulse"  and  "impact" 
have  always  been  used  with  some  breadth  of  meaning,  but  usually 
the  context  is  so  clear  that  no  such  confusion  should  result  as  Mr. 
Behrend  fears. — Eds.] 


Dynamos,  Motors  and  Transformers. 

Single-Phase  Motors  Without  Phase  Difference. — Latour. — An 
article  illustrated  by  diagrams  in  which  the  author  first  recapitulates 
the  results  of  a  former  article  which  was  referred  to  in  the  Digest 
July  4,  and  in  which  he  gave  the  theory  of  a  repulsion  motor,  the 
stator  of  which  is  wound  like  a  modern  armature  having  only  a 
single  winding  like  that  in  a  direct-current  dynamo.  The  operation 
of  such  a  repulsion  motor  near  synchronism  is  perfect  in  respect  to 
commutation.  In  practice,  if  running  with  carbon  brushes,  it  may 
be  used  between  rather  wide  limits  of  speed.  The  starting  torque 
is  as  great  as  for  a  polyphase  induction  motor,  with  resistances  in- 
serted in  the  rotor  winding.  A  special  feature  of  the  repulsion  motor 
is  that  at  no  speed  is  there  any  energy  consumed  in  resistances. 
Such  a  motor  with  fixed  brushes  shows  the  general  properties  of  a 
series  motor,  namely  maximum  torque  when  running  up  from  rest, 
and  zero  torque  at  a  theoretically  infinite  speed.  If  the  question  of 
commutation,  when  starting  under  heavy  load,  may  be  assumed  as 
solved,  such  a  motor  is  very  suitable  for  hoisting  and  traction  pur- 
poses, although  it  has  the  serious  disadvantage  that  its  power  factor 
is  rather  low.  The  author  now  shows  that  it  is  possible  to  build, 
without  special  complications,  single-phase  motors  with  commutators 
which  have  a  power  factor  equal  to  unity.  If  w-phase  currents  are 
supplied  to  a  two-pole,  ring-armature  with  commutator  by  means 
of  n  brushes  symmetrically  distributed  around  the  commutator,  the 
reactance  of  the  ring  diminishes  with  the  speed  and  becomes  zero 
at  synchronism,  while  beyond  synchronism  the  ring  acts  as  con- 
denser. But  if  single-phase  currents  are  introduced  through  two 
opposite  brushes,  the  inductance  is  constant  at  any  speed.  It  is, 
however,  as  easy  to  obtain  the  same  results  in  the  latter  case  as  in 
the  former.  If,  besides  the  brushes,  a  b,  through  which  the  single- 
phase  current  is  supplied  to  the  armature,  another  set  of  auxiliary 


FIG.     I. — LATOUR    SINGLE-PHASE  FIG.     2. — SERIES     SINGLE-PHASE 

MOTOR.  MOTOR. 

brushes,  c  d,  is  used,  as  shown  in  Fig.  i,  the  two  currents  between 
the  two  sets  of  brushes  produce  two  fluxes ;  and  it  is  shown  that  the 
reactance  of  the  ring  armature  diminishes  with  increasing  speed, 
and  becomes  zero  at  synchronism,  while  beyond  synchronism  the 
ring  acts  as  a  capacity.     We  have  here  the  same  phenomena  as  in  a 


polyphase  motor.  The  commutation  at  the  brushes  a  and  b  is  perfect 
at  any  speed,  while  at  the  brushes  c  and  d  the  commutation  is  perfect 
at  synchronism  only.  Below  synchronism  there  is  a  counter  e.m.f. 
in  the  segments  short-circuited  by  the  brushes  c  d,  which  is  too 
strong  for  thhe  commutation  of  the  current,  /,  and  above  synchronism 
the  counter  e.m.f.  is  too  small.  The  conditions  of  commutation  are 
most  difficult  at  starting.  Under  the  supposition  that  the  commu- 
tator has  m  segments,  and  that  v  volts  are  applied  between  o  and  b, 
the  counter  e.m.f.  in  question  becomes  "ifv  -^  m.  This  e.m.f.  may 
become  2.5  or  3  volts  without  danger  if  carbon  brushes  are  used. 
If  the  rotor  of  Fig.  i  is  placed  in  an  ordinary  single-phase  stator, 
it  is  at  once  seen  that  a  single-phase  motor  with  a  power  factor 
equal  to  unity  can  be  attained.  If,  for  instance,  the  stator  is  con- 
nected in  parallel  with  the  rotor  with  the  aid  of  a  transformer  for 
diminishing  the  voltage,  a  shunt  motor  is  obtained  analogous  to  the 
direct-current  shunt  motor.  For  a  certain  position  of  the  brushes 
the  motor,  when  not  loaded,  attains  a  certain  characteristic  speed 
equal  to  synchronism,  or  below  synchronism  or  above  synchronism; 
and  when  the  motor  is  loaded  without  changing  the  position  of  the 
brushes,  the  speed  drops  by  a  few  per  cent.  It  is  preferable  to 
arrange  it  so  that  the  speed  of  the  loaded  motor  corresponds  to  syn- 
chronism. Such  a  motor  being  neither  a  synchronous  nor  a  non- 
synchronous  motor,  is  called  a  "panchronous"  motor.  A  shunt  motor 
which  is  adjusted  to  operate  at  no  load  without  phase  difference,  con- 
tinues to  operate  without  phase  difference  when  loaded.  This  single- 
phase  shunt  motor  may  be  used  for  shops  or  in  power  transmission 
work.  It  is  started  by  disconnecting  the  rotor  and  stator  and  oper- 
ating the  motor  as  a  repulsion  motor.  Since  the  method  of  starting 
is  easy,  the  author  thinks  that  this  shunt  motor  may  even  find  appli- 
cation for  traction,  if  it  is  not  required  to  use  a  variable  speed.  The 
series  connection  (as  shown  in  Fig.  2)  is,  however,  more  inter- 
esting for  traction  purposes.  The  author  gives  the  mathematical 
theory  and  shows  that  the  torque  at  any  speed  is  essentially  a  func- 
tion of  the  position  of  the  brushes,  and  may  be  adjusted  accordingly. 
When  tested,  such  motors  are  said  to  have  given  very  good  results. — 
Elek.  Zeit.,  October  22. 

Compensated  and  Compounded  Alternators. — Heyland. — A  brief 
reply  to  the  article  of  Meyer  abstracted  in  the  Digest  November  7. 
The  writer  says  that  his  former  communication  was  apparently  mis- 
understood by  Meyer,  since  his  dwn  remarks  related  to  generators 
already  made  and  fully  tested,  and  the  suppositions  advanced  by 
Meyer  are  for  the  most  part  fallacious. — Lond.  Elcc,  October  23. 

Flvnn. — Another  communication  on  Meyer's  article.  He  thinks 
that  only  a  very  small  saving  can  be  achieved  in  the  width  of  an 
alternator  by  increasing  the  armature  ampere-turns  in  the  case  of  a 
machine  excited  in  the  ordinary  way,  since  it  will  be  necessary  to 
work  with  less  density  at  no  load  in  order  to  keep  the  increase  in 
the  exciting  ampere-turns,  required  to  uphold  the  voltage  at  full  load, 
within  reasonable  limits.  Nothing  but  a  very  material  reduction  of 
the  self-induction  of  the  armature  winding  can  lead  to  a  real  saving 
in  such  a  case.  He  refers  to  a  method  which  he  has  applied  for  get- 
ting constancy  of  voltage.  He  used  an  arrangement  similar  to  a  hot- 
wire voltmeter,  of  the  Hartmann  &  Braun  type  (made  by  the  Stanley 
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Cxnipaiiy  III  ilii'i  i-iiiniiry),  carrying  a  horizontal  lever  iiiHti-ad  of  the 
usual  poiiitrr,  ami  ti.ivi'liiiK  thrDiiKli  a  coniparativi-ly  wide  alible 
for  a  very  small  aliciaiion  iii  voltat;e.  '^hl^  lever  closed  the  ciicuit 
ol  one  or  the  other  ol  two  ■«  >gnclic  clinches,  dctrrniiiimK  the  travel 
of  u  spindle  which  cut  resistance  in  or  out  of  the  exciting  circuit, 
as  rt(|uircd.  in  order  to  keep  the  voltage  constanl.  The  main  voltage 
transforiiu-d  down  to  a  suitable  value  was  applied  to  the  relay  ter- 
minals. Had  ci>mpoundiiiK  bc<Mi  re(|uirfd,  an  electromagnetic  relay 
would  have  been  used.  The  arrangement  worked  very  well  and 
kept  the  voliaKc  of  the  alternator  constant  within  the  limits  of  the 
machine,  lor  all  loads  and  power  factors.— l.ond.  Llec,  October  .'.V 

An  ediliuial  note  stating  that  as  the  ililTcrence  of  opinion  between 
Heyland  and  Meyer  appeared  to  be  largely  on  the  question  of  the 
actual  cost  of  the  machines  in  question,  the  editor  had  written  to  the 
two  companies  which  lleyland  and  Mcyrr  represent  ;ind  asked  them 
to  quote  for  two  machines  of  standard  size.  Heyland's  company 
sent  a  (iiiotation,  while  Meyer  refused  to  do  so  because  he  feels  that 
the  comparison  of  two  quotations  of  difTcrcnt  firms  on  the  basis  of 
a  plant  which  will  nc\cr  be  in  existence,  is  of  very  little  practical 
use.  He  thinks  that  to  arrive  at  conclusions  of  any  value,  the  quo- 
tations of  both  types  of  machines  should  be  made  at  least  on  the  same 
basis  of  profit,  guarantee  and  workmanship.  He  says  that  the  ques- 
tion of  cost  is  not  the  only  issue,  but  that  a  break-down  in  the  ex- 
citing arrangement  of  the  generator  would  be  a  serious  matter  with 
the  Heyland  type.  With  the  standard  type,  provisions  are  always 
made  for  a  separate  source  of  excitation,  but  with  the  Heyland  type  a 
complete  generator  has  to  be  kept  as  spare,  and  since  the  starting  of 
the  engine  and  the  paralleling  will  take  some  time,  it  may  mean  a 
serious  overload  on  the  station.— l.ond.  BIcc.  October  23. 

Output  Coefficient. — Esson. — An  article  on  a  basis  for  the  com- 
parison of  dynamo  designs.  He  criticizes  some  points  in  an  article 
of  Hobart,  abstracted  in  the  Digest  of  October  10.  The  gist  of  the 
contention  is  as  follows :  There  is  an  active  surface  of  certain 
dimensions  n-.oving  in  a  magnetic  field  with  a  certain  velocity,  and  the 
quality  of  the  design  is  indicated  by  the  magnitude  of  a  coeflficient 
which  expresses  the  "generative  value"  of  each  square  inch  of  sur- 
face moving  at  that  particular  velocity.  This  value  depends  on  the 
magnetic  induction  in  the  gap,  on  the  spread  of  the  poles,  on  the  rela- 
tion between  the  iron  and  the  copper  on  the  active  surface,  on  the 
current  density  in  the  conductors,  etc.  The  writer  states  that  as  a 
matter  of  every  day  estimating  there  has  been  used  in  the  offices  of 
a  British  manufacturing  company  for  some  time  a  set  of  curves 
connecting  the  cost  of  the  machine  with  its  D'-L  dimensions,  and  in 
Fig.  3  is  shown  the  form  tliesc  curves  take.     The  reason   for  taking 
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FIG.    3. CLKVES   FOR   OUTPUT    COEFFICIENT. 

D-L  instead  of  D  L  is  that  in  connecting  the  dimensions  with  the 
output,  the  latter  involves  taking  into  account  the  surface  velocity, 
while  in  estimating,  revolutions  per  minute  are  always  dealt  with 
and  the  curves  are,  therefore,  in  a  handier  form  for  estimating  pur- 
poses than  would  be  the  D  L  curves.  Hobart  prefers  the  latter,  how- 
ever, because  he  has  found  that  it  approximates  in  practice,  taking  the 
overall  dimensions  of  the  armature,  a  straight  line.  This  may  prove 
a  very  useful  coincidence.  The  author  objects,  however,  to  Hobart's 
designation  of  the  expression  W/'iT  DL  X  r.p.m..  as  "specific  output" 
for  two  reasons.  First,  the  dimensions  of  the  space  on  the  armature 
taken  up  by  end  connections  have  no  place  in  an  expression  that 
purports  to  show  whether  the  active  surface  has  been  utilized  to 
advantage,  for  the  simple  reason  that  the  space  so  taken  up  is  not 
active.     Secondly,  the  expression,  while  containing  in  ttZ?  r.p.m.  the 


nurfuce  velocity,  docs  not  contain  the  other  essential  factor,  which  is 
ihc  exlriit  of  ihe  .surface,  but  only  one  of  ith  dimensions.  In  an  edi- 
torial note  on  the  article,  it  is  pointed  out  that  I'.ssoii  does  not  dispute 
the  utility  of  llobartH  resultii,  and  that  the  point  of  the  lattcr's 
article  is  that  -nU  L,  when  L  is  taken  a.s  the  length  ol  the  armature 
over  the  end  connections,  is  :;  true  criterion  of  cost,  so  that  the  ratio 
W/'JTl)  I.  measures  the  efficiency  of  design  in  regard  to  cost,  if  the 
output  is  considered  to  be  proportionate  to  speed.  It  seems,  liow- 
cvcr,  that  Hobart  did  not  contemplate  applying  his  criterion  over 
such  large  ranges  nf  speed  as  Msson  does,  and  the  latter  is  perhaps 
right  in  maiiilaming  that  if  widely  difTerent  speeds  are  to  be  com- 
pared, a  formula  with  /J'  in  it  gives  a  ratio  more  justly  entitled 
tli.iii  Hobart's  to  be  called  "specific  output."  -Lond.  Elcc,  October  23. 
Iron  Lojicj.— Press,— A  communication  referring  to  his  article 
abstracted  in  the  Digest  November  7.  He  points  out  that  in  this 
article  the  factor  "2'/2  times"  refers  to  eddy  losses  entirely.  In  the 
machines  in  question  the  total  experimental  determined  iron  losses 
were  found  to  follow  a  law  such  that,  with  a  fair  degree  of  accuracy, 
they  could  be  split  up  into  two  components,  one  dependent  directly 
on  the  frequency  for  a  given  density  and  Ihc  other  dependent  upon 
the  square  of  the  frequency.  The  first  component  was  found  to  agree 
very  well  with  what  would  be  expected  to  occur  by  measuring  the 
hysteresis  losses  by  means  of  the  ordinary  laboratory  ring  experi- 
ments. The  second  component,  however,  depending  upon  the  square 
of  the  frequency  (presumably  the  eddies)  was  found  to  be  2j4  times 
greater  than  would  be  expected  assuming  a  sine  wave  of  flux.  When 
analyzing  the  flux  distribution  curves  and  faking  note  of  the  character 
of  the  flux  wave,  this  factor  "2^  times"  is  practically  accounted  for. 
—Lond.  Elec,  October  23. 

REFERENCES. 

Surging  of  Alternators  Connected  in  Parallel. — Benischke. — A 
very  long  communication  in  which  he  continues  his  polemic  with 
Goerges  and  Rosenberg  concerning  the  mathematical  theory  of  the 
phenomenon  of  surging  of  alternators  when  connected  in  parallel. 
Tie  strongly  maintains  his  position  against  that  of  his  opponents. — 
Elek.  Zeit.,  October  22. 

Dynaniii  Design. — .\n  anonymous  article  on  the  influence  of  some 
constants  on  the  dimensions  of  a  dynamo.  The  article  gives  general 
rules  for  dynamo  design,  and  as  it  is  chiefly  mathematical,  contain- 
ing many  fables,  it  cannot  be  satisfactorily  abstracted. — Zeit.  f.  Elek. 
u.  Masch.,  October  16. 

Lights  and  Lighting. 

Osmium  Lamp. — Some  notes  taken  from  a  report  of  the  Deutsche 
Gasgluchlicht  A.  G.,  which  sells  the  osmium  lamp  in  Germany.  In 
a  test  made  by  the  German  Reichsanstalt  of  38-volt  osmium  lamps 
during  600  hours,  it  was  found  that  the  consumption  of  current  of 
the  30  and  3S-cp  lamps  was  1.28  amp.,  so  that  the  consumption  of 
power  is  1.43  to  1.58  watt  per  candle  of  average  illumination  per- 
pendicular to  the  axis  of  the  lamp.  A  considerable  decrease  of  the 
candle-power  during  the  600  hours  was  not  observed.  Other  tests 
were  made  by  Wedding,  who  found  that  the  osmium  lamp  when 
suspended  vertically  consumed  1.4  w-att  per  candle  against  2.5  to  3.5 
watts  with  the  carbon  filament  lamp.  The  absolute  life  of  the  lamp 
is  far  beyond  1,000  hours.  Although  one  lamp  was  destroyed  after 
520  hours,  the  others  which  were  tested  had  an  absolute  life  of  more 
than  3,320  hours.  The  higher  the  candle-power,  the  longer  the  ab- 
solute life.  The  "net"  life  of  a  lamp  is  the  time  in  which  the  candle- 
power  is  reduced  to  20  per  cent,  of  its  original  value;  none  of  the 
tested  lamps  decreased  its  candle-power  to  such  a  degree  before  the 
filament  was  destroyed.  This  means  in  practice  a  considerable  ad- 
vantage over  carbon  filament  lamps.  While  the  latter  lose  candle- 
power  on  account  of  the  blackening  of  the  globe,  the  osmium  lamps 
remain  clear  and  decrease  in  candle-power  much  more  slowly.  An 
auxiliary  apparatus  for  introducing  the  osmium  lamp  has  been  placed 
on  the  market  under  the  name  of  "divisor."  This  is  a  device  for 
dividing  the  voltage  into  several  equal  parts,  and  is  to  be  used  where 
the  lamps  are  not  to  be  worked  in  series,  but  independently  of  each 
other.  It  is  a  transformer  with  a  single  winding  (meaning  evidently 
an  inductance  coil),  divided,  for  instance,  in  three  equal  parts.  When 
its  terminals  are  connected  to  a  voltage  of  the  network  equal  to  120 
volts,  this  voltage  is  divided  into  3  X  40  volts.  This  enables  one  to 
supply  three  circuits  of  osmium  lamps  independently  of  one  another. 
The  advantages  of  this  device  over  an  ordinary  transformer  are 
higher  efficiency  and  smaller  cost.  The  company  is  making  tw^o  types 
of  these  devices,  one  for  3  X  2  and  one  for  3  X  10  lamps. — Elek. 
Zeit..  October  22. 
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REFERENCE. 

Lamp  Fittings. —  An  illustrated  description  of  several  novelties  in 
incandescent  lamp  fittings,  placed  upon  the  market  by  continental 
manufacturers. — Zeit.  f.  Beleucht,  October  20. 

Power. 

Gas  Engines  and  Steam  Turbines  for  Dynamo  Driving. — An  edi- 
torial note  referring  to  a  recent  report  of  Robinson  on  the  impend- 
ing change  in  engineering  practice  indicated  by  the  frequent  adop- 
tion in  new  projects  of  gas  engines  or  steam  turbines  instead  of 
reciprocal  steam  engines  for  driving  dynamos.  It  is  said  that  British 
engineers  were  the  pioneers  in  fast-speed  engine  practice,  and  in 
the  application  of  steam  turbines  to  dynamo  driving.  The  first  gas- 
driven  electricity  works  of  a  large  size  was  a  British  one.  Yet  for 
some  reason  the  British  engineers  did  not  pursue  their  advantage 
and  slow-speed  engines  became  fashionable.  "Continental  engineers 
took  up  the  problem  of  gas  engine  design  where  the  British  left  it, 
and  American  engineers  found  it  expedient  to  test  the  capabilities  of 
the  steam  turbine  principle  for  large  units.  In  both  cases  their  enter- 
prise was  attended  with  satisfactory  results,  and  now  British  engi- 
neers are  taking  up  again  what  they  discarded  several  years  ago." 
— Lond.  Elec,  October  23. 

Electric  Power  in  Textile  Mills. — A  brief  illustrated  article  on  the 
use  of  electric  power  in  a  small  British  textile  mill.  A  75-hp,  three- 
phase  induction  motor  is  located  at  one  end  of  the  twisting  shed  and 
drives  the  line  shafting  by  six  cotton  rojjcs  running  on  groove  pulleys. 
Twenty  twisting  frames  are  at  present  driven  by  the  motor,  each 
having  180  spindles  running  at  2,500  r.p.m.  The  frames  are  driven 
by  belts  from  the  line  shafting,  and  any  of  them  can  be  disconnected 
when  required  by  the  use  of  loose  pulleys.  It  is  believed  that  the 
polyphase  induction  motor  is  superior  to  any  other  type  of  motor 
for  this  work. — Lond.  Elec.  Eng.,  October  23. 

REFERENCES. 

Turbo-Electric  Generating  Plants. — Wilkerson. — A  paper  read 
before  the  Leeds  local  section  of  the  British  Institution  of  Electrical 
Engineers.  The  author  believes  it  is  now  becoming  generally  recog- 
nized that  where  condensing  water  is  available,  the  steam  turbo- 
generator has  established  a  record  for  reliability,  efficiency  and  dura- 
bility, which  constitute  it.a  formidable  rival  to  reciprocating  engines, 
be  they  slow,  medium  or  high-speed.  Descriptions  are  given  of  the 
following  turbines :  De  Laval,  Parsons,  Westinghouse-Parsons, 
Willans  &  Robinson,  Brush-Parsons,  Curtis.  The  economy  of  space 
and  building  and  the  economy  in  steam  consumption  are  pointed  out, 
and  other  advantages  of  steam  turbogenerators  are  referred  to. — 
Lond.  Elec,  October  23. 

Electricity  in  Mining. — Allen. — A  fully  illustrated  article  on  the 
electrical  and  mechanical  equipment  of  the  Kimberley  mines,  which 
are  said  to  represent  an  example  of  an  up-to-date  plant  and  advanced 
practice. — Eng.  Mag.,  November. 

Mechanical  Applications  of  Electricity. — Rich.\rd. — The  first  part 
of  a  fully  illustrated  article  in  which  the  author  describes  various 
new  electromagnetic  couplings ;  also  stops  controlled  electrically 
from  a  distance. — L'Eclairage  Elec,  October  24. 

Traction. 

Denver  Tramway  System. — A  description  of  the  main  power  house, 
the  transmission  and  distribution  system  and  special  features  of  con- 
struction of  the  Denver  Tramway  Power  Company.  The  new  main 
power  house  will  supplant  five  separate  stations  located  in  different 
parts  of  the  city,  from  which  current  was  formerly  supplied  for 
the  operation  of  the  several  lines  comprising  the  Denver  system. 
There  are  five  generating  units,  the  engines  being  of  the  cross-com- 
pound type.  Three  are  rated  at  1,300  hp  with  a  maximum  capacity 
of  2,000  hp.  directly-connected  to  800-kw,  direct-current  railway 
generators,  operating  at  no  r.p.m.,  and  delivering  current  at  575 
volts.  There  is  also  one  engine  of  2,700-hp  capacity,  operating  at 
75  r.p.m.,  and  directly  connected  to  a  i,6oo-kvv,  direct-current  rail- 
way generator  delivering  current  at  575  volts.  The  fifth  unit  com- 
prises a  2,400-hp  engine  operating  at  94  r.p.m.,  and  driving  a  1,500-kw. 
three-phase,  2,300-volt,  25-cycIe  alternator,  current  from  which  is 
transmitted  to  the  sub-stations.  An  elaborate  system  has  been  worked 
out  for  condensing  the  exhaust  from  the  engines  and  for  cooling  the 
condensing  water,  which  is  described  in  detail.  The  direct-current 
switchboard,  which  was  especially  designed  for  this  plant,  consists 
of  42  feeder  panels,  4  generator  panels  and  3  station   panels.     The 


negative  and  positive  leads  are  separated  as  widely  as  possible,  the 
generator  panels  being  all  negative  and  the  feeder  panels  all  positive, 
with  a  positive  switch  brought  out  to  the  equalizer  stand  at  the  gen- 
erator bus.  The  alternating-current  switchboard  comprises  two 
generator  and  three  feeder  panels.  One  high-tension  feeder  line  has 
been  built  from  the  power  house  to  a  sub-station  at  the  company's 
shops,  and  current  will  be  transmitted  directly  at  the  generating 
voltage  of  2,300.  The  equipment  of  this  sub-station  comprises  seven 
185-kw,  oil-cooled  transformers  and  two  500-kw  rotary  converters. 
Another  high-tension  feeder  line  will  be  carried  to  Arvada.  Cur- 
rent will  be  transmitted  on  this  line  as  far  as  Berkeley  at  2,300  volts, 
and  at  this  point  a  transformer  station  will  be  installed  to  raise 
ihe  line  voltage  to  26,400  volts  for  transmission  to  the  rotary  con- 
verter sub-station  at  Arvada.  Provision  has  been  made  in  the  dis- 
tribution system  for  the  establishment  of  other  rotary  stations,  one 
of  which  will  be  located  on  the  opposite  side  of  the  city,  and  to  which 
current  will  probably  be  delivered  at  2,300  volts.  One  of  the  heavy 
feeder  lines  is  carried  across  the  South  Platte  River  and  over  the 
railroad  tracks  in  the  lower  part  of  the  city.  The  details  are  fully 
described. — St.  R'y  Jour.,  October  10. 

High-Tension  Direct-Current  Thury  System  for  Traction. — Black- 
stone. — An  illustrated  article  on  the  trials  made  at  present  on  a  large 
scale  on  the  line  from  St.  Georges  de  Commiers  to  La  Mure.  The 
main  traffic  of  this  line  is  transportation  of  anthracite  coal.  Under 
the  peculiar  conditions  of  the  road  the  number  of  trains  and  the 
number  of  cars  drawn  by  a  steam  locomotive  is  limited.  To  increase 
the  capacity  of  the  line,  electric  locomotives  have  been  resorted  to, 
giving  more  power  than  the  steam  locomotive  formerly  used.  Each 
locomotive  is  provided  with  four  6oo-volt,  i2S-hp,  direct-current, 
series-wound  motors  connected  in  series.  There  are  two  trolley 
wires,  the  e.m.f.  between  the  same  being,  therefore,  2,400  volts.  The 
rails  are  used  as  the  neutral  in  a  three-wire  system,  for  this  purpose 
being  in  electrical  connection  with  the  joint  between  the  second  and 
third  motors.  The  tension  between  each  trolley  wire  and  the  rails 
is,  therefore,  1,200  volts.  The  total  weight  of  the  locomotive  is  50,500 
kg.  The  electric  operation  of  the  line  was  inaugurated  in  August 
with  good  success. — L'Eclairage  Elec,  October  24. 

REFERENCES. 

Austrian  Mountain  Road. — A  description,  taken  from  a  report  of 
Jordan,  of  the  Mendel  Railway,  which  is  the  first  electric  mountain 
road  in  Austria.  On  its  steepest  part  it  is  operated  as  a  cable  road, 
beginning  with  a  grade  of  17.7  per  cent,  and  terminating  in  a  grade 
of  6^  per  cent.  Three-phase  currents  are  transmitted  to  a  converter 
station  near  the  road,  where  they  are  converted  into  direct  currents. 
On  the  part  which  is  operated  by  cable  one  car  is  always  ascending 
the  grade  while  another  one  is  running  down.  On  the  other  part  of 
the  road  the  trolley  system  is  used. — Elek.  Zeit.,  October  22. 

London  District  Railway. — A  note  on  a  recent  report  of  Yerkes  on 
the  rapid  progress  which  is  being  made  in  the  "electrification"  of  the 
District  Railway,  and  in  the  construction  of  the  "tube  lines"  which 
are  in  the  hands  of  his  company.  Extended  precautionary  measures 
are  taken  against  the  spread  of  fire,  all  the  platforms  being  of  cement, 
wood  being  completely  discarded.  Even  the  wooden  staircases  on 
the  District  Railways  are  to  be  replaced  by  iron  ones. — Lond.  Elec, 
October  23. 

Interurban  Freight  and  E.vpress. — -A  description  of  the  organiza- 
tion, methods  and  facilities  for  handling  express,  baggage  and  freight 
of  the  principal  interurban  lines  entering  Cleveland. — St.  R'y  Jour., 
October  24. 

Installations.  Systems  and  Appliances. 

British  Gas-Driven  Central  Station. — An  illustrated  description  of 
the  recently-opened  Ryde  electricity  works.  The  generating  sets  are 
operated  entirely  by  producer  gas.  Since  the  district  is  essentially 
residential,  the  load  curve  can  never  he  of  the  most  profitable  nature. 
It  was,  therefore,  decided  to  put  down  plant  of  the  least  expensive 
type.  Accumulators  have  been  installed  to  deal  with  light  loads  when 
the  station  is  shut  down  entirely.  There  are  two  sets  of  three- 
cylinder  vertical  gas  engines  of  200  maximum  brake  horse-power 
each,  for  a  continuous  working  load  of  150  hp  at  210  r.p.m.,  each 
coupled  directly  to  a  six-pole.  480  to  530-volt  dynamo,  giving  200 
amp.  The  engines  work  on  the  "Otto  cycle"  and  are  fitted  with  three 
cylinders,  the  cranks  being  set  so  that  the  shaft  receives  an  impulse 
at  every  two-thirds  of  a  revolution.  Governing  is  effected  by  "throt- 
tling" the  explosive  mixture.     The  frequency  of  the  impulses  is  the 
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same  for  all  loads ;  the  prcdctcrnuiicd  ratio  of  gas  and  air  rcmaini 
constant,  but  the  i|uantity  of  mixture  udniittcd  tu  the  cylinders  is 
cuiilitiiicd  by  the  guvcrnor,  iind  thits  the  cunsri|ucnt  Htrciigth  of  the 
ini|>ulse  is  in  jirupurtiun  tu  the  load  carried  by  the  eiiKHie.  The  use 
of  three  cylinders  and  consetiiicnt  frctjucncy  uf  explusiuiiii,  cuu|iled 
with  the  nirtlioil  of  governing  by  "throttling,"  results  in  a  very  even 
turning  movement  of  the  crank>ha(t,  and  renderh  the  engines  partic- 
ularly .suitable  lor  coupling  directly  to  dynamos.  ISy  the  adoption  of 
the  vertical  type  of  construction,  vibration  is  reduced  to  a  niinimuni, 
and  thus  very  heavy  foundations  arc  unnecessary.  Some  informa- 
tion is  given  on  various  mechanical  details  of  the  engines.  Itcsidcs 
the  two  dynamos,  a  "balancing  transformer"  is  provided,  consisting 
of  two  separate  machines.  It  is  cajiablc  of  dealing  witii  an  out-of- 
balance  current  of  100  amp.,  when  not  driving  the  two  boosters,  or 
of  dealing  with  15  amp.  when  driving  them  at  full  power.  The  bal- 
ancing set  is  coui)led  directly  to  two  booster  dynamos  for  charging 
the  storage  battery,  each  being  capable  of  giving  a  current  of  too 
amp.  at  85  volts.  These  four  machines  are  fitted  on  one  girder  bed- 
plate, all  armatures  being  coupled  together.  The  battery  of  260  cells 
has  a  capacity  of  750  amp. -hours  at  the  75-amp.  rate.  About  three 
miles  from  Kydc  is  the  village  of  Sea  View,  and  Spring  Vale  lies 
between  them.  Roth  these  places  and  the  road  which  joins  them  with 
Ryde,  arc  lighted  by  the  Ryde  station,  which,  for  this  purpose,  con- 
tains two  motor-alternators  of  5  kw  and  20  kw,  respectively,  sup- 
plying single-phase  currents  at  2,500  volts,  with  a  frctpicncy  of  50 
periods  per  second  to  a  concentric  high-tension  main  having  a  section 
of  0.025  sq.  in.  By  the  side  of  this  main  a  low-tension  main  is 
laid,  having  four  cores  of  0.05,  0.03.  0.05  and  0.012  sq.  in.  in  section, 
respectively.  Both  these  mains  are  looped  into  three  transformers, 
two  situated  along  the  line  and  the  third  at  Sea  View.  The  first  three 
cores  of  the  latter  cable  form  the  low-tension  alternating-current 
distributor  for  private  lighting  between  Ryde  and  Sea  View,  while 
the  o.oi2-sq.-in.  core,  with  the  neutral  (0.03)  is  used  solely  for 
lighting  incandescent  lamps  along  the  road.  The  transformers  are 
situated  in  the  top  chamber  of  the  feeder"  pillars,  shown  in  Fig.  4. 
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FIG.    4. — FEEDER  PILLAR. 

Each  pillar  is  divided  into  three  main  compartments.  The  upper 
main  compartment  contains  a  30-kw  transformer.  In  the  lower  main 
compartment  are  placed  the  low-tension  switch,  links,  etc.  The 
middle  compartment  contains  the  high-tension  switch  and  fuses  and 
is  again  subdivided  by  a  steel  shelf  through  which  projects  the  handle 
of  the  switches,  as  seen  on  the  right  hand  of  A.  Since  it  is  proposed 
to  disconnect  two  transformers  out  of  the  three  during  hours  of 
light  load,  and  to  switch  them  in  again  at  night,  a  key  to  the  smaller 
upper  compartment  only  is  given  to  an  unskilled  laborer.     He  will 


iiwiich  on  or  o(T  both  necondary  and  primary  without  being  able  to 
get  at  any  live  part  whatever.  The  public  lighting  will  also  be  con- 
trolled by  a  switch  in  this  small  coniparlmcni.  'I'he  low  and  high 
tcn-iion  switches  are  mechanically  coupled  by  levers  joined  by  means 
of  a  pin  working  in  slots.  This  arrangement  insures  the  breaking  of 
the  secondary  before  the  primary  and  the  making  of  the  primary 
before  the  secondary.  In  l-ig.  4,  U,  it  will  be  seen  that  the  inner  con- 
ductor of  the  concentric  high-tension  main  may  be  cut  off  from  the 
transformer  by  removal  of  links  I  and  2.  The  same  applies  to  the 
oiUer,  which  is  earthed  at  the  station.  This  facilitates  testing  and  in 
the  event  of  a  fault  occurring  on  either  conductor,  the  section  may  be 
isolated  and  the  transformer  fed  back. — Lond.  Jilcc,  October  23. 

Increasing  the  Voltag,e  in  no-Volt  Central  Station. — Wykandek. 
— A  connnimic.ilion  referring  to  the  proposal  which  has  repeatedly 
been  made  and  which  has  to  some  extent  been  introduced  into  prac- 
tice (especially  in  England),  to  double  the  voltage  in  three-wire, 
direct-current  systems,  with  2  X  no  volts,  in  order  to  increase  the 
cai)acity  of  the  network.  This  change  has  serious  disadvantages, 
especially  the  necessity  of  rewinding  the  dynamos  and  motors,  doub- 
ling the  number  of  cells  in  the  storage  battery,  connecting  arc  lamps 
in  groups  of  four  instead  of  two  in  series,  and  replacing  the  incan- 
descent lamps  by  others  for  a  double  voltage,  which  are  less  efficient, 
etc.  He  also  thinks  that  the  increase  of  the  capacity  of  the  network 
thus  obtained  is  often  very  much  more  than  can  be  utilized  in  prac- 
tice. He  thinks  that  in  most  cases  it  would  be  preferable  to  increase 
the  voltage  to  a  small  degree  only,  say  from  2  X  no  to  2  X  125, 
2  X  130.  The  capacity  of  the  network  is  thereby  increased  by  about 
19,  29  or  40  per  cent.  Such  an  increase  could  be  generally  made  use 
of  to  good  advantage  and  would  not  involve  the  disadvantages  first 
referred  to,  the  only  necessary  change  being  a  slight  increase  in  the 
number  of  cells  of  the  storage  battery  used. — Elek.  Zeit.,  October  22. 

REFERENCE. 

Calculation  of  Transmission  Lines. — Hruschka. — The  conclusion 
of  his  article  in  which  he  discusses  with  the  aid  of  diagrams  the 
graphical  method  of  calculating  power  transmission  lines  with  con- 
verter stations. — Zeit.  f.  Elek.  (Vienna),  October  18. 

Wires,  Wiring  and  Conduits. 

Cables. — J.  Schmidt. — The  first  part  of  an  article  on  the  construc- 
tion and  manufacture  of  cables  for  other  purposes  than  telephony 
and  telegraphy  (the  Germans  designate  all  branches  of  electrical  engi- 
neering, except  telegraphy  and  telephony,  as  Starkstromtechnik,  and, 
therefore,  speak  of  Starkstromkabel.  We  have  no  word  for  this 
except  we  adopt  Swinburne's  "heavy  electrical  engineering.")  The 
author  gives  briefly  an  outline  of  the  test  made  when  a  cable  is  de- 
livered to  the  purchaser  and  of  the  guarantees  which  are  generally 
given  by  the  manufacturer.  He  states  that  cables  for  an  e.m.f.  of 
several  thousand  volts  are  nothing  unusual  now.  Several  firms  make 
cables  for  10,000  to  20,000  volts  normal  e.m.f.,  and  no  manufacturer 
would  hesitate  to  make  cables  for  higher  voltages  and  to  give  corre- 
sponding guarantees.  A  German  company  is  stated  to  have  the 
facilities  for  making  cables  up  to  40,000  volts.  Another  company 
exhibited  at  the  Duesseldorf  Exposition  a  three-core,  s,ooo-volt  cable 
of  5  km.  length,  a  three-core,  io,ooo-volt  cable  of  3  km.  length,  and  a 
three-core,  so,ooo-volt  cable  of  750  metres  length,  the  latter  being 
used  for  lighting  the  main  entrance.  The  same  company  exhibited 
a  three-core  cable,  which  was  made  for  a  normal  voltage  of  15,000, 
and  was  tested  at  the  exposition  up  to  100,000  volts.  As  conducting 
material  for  underground  cables,  copper  is  used  nearly  exclusively, 
and  only  in  very  special  cases  has  aluminum  been  used.  The  copper 
used  has  generally  a  resistance  of  one  ohm  for  60  metres  length  and 
one  square  millimetre  cross-section.  The  smallest  cross-section  used 
in  cables  is  one  square  millimetre.  The  largest  is  one  thousand  square 
millimetres.  The  author  begins  by  giving  a  general  outline  of  the 
various  factors  which  determine  the  quality  of  a  cable.  The  article 
is  to  be  continued. — Elek.  Am.,  October  18. 

Electro-Physics  and  Magnetism. 

REFERENCES. 

Dispersion  of  Dielectric  Constants. — Marx. — An  account  of  ex- 
periments concerning  the  change  in  the  capacity  of  a  liquid  con- 
denser with  the  frequency  of  the  discharging  current.  Drude  has 
shown  that  for  waves  having  a  frequency  of  a  thousand  million  per 
second,  the  dielectric  constants  of  some  liquids  vary  with  the  fre- 
quency. The  present  author  has  examined  longer  waves,  say,  about 
10  to  34  metres  in   length.     Within  this   region  no  dispersion   was 
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found  in  the  case  of  petroleum  and  benzol.  In  water  also  no  dis- 
persion of  the  dielectric  constant  could  be  traced. — From  Ann.  d. 
Phys.,  No.  11;  abstracted  in  Lond.  Elec,  October  23. 

Action  of  Iodine  on  Copper  Films. — Houllevigue. — An  account  of 
a  method  of  measuring  the  thickness  of  metallic  films  obtained  by 
cathode  projection.  The  thickness  is  measured  by  converting  the 
film  of,  say,  copper  into  iodide  by  suspending  close  to  it  a  grain  of 
iodine.  Newton's  rings  are  produced  and  by  their  color  and  config- 
uration the  thickness  of  the  deposit  may  be  deduced.  When  the 
thickness  of  the  film  is  below  40  n/i,  it  cannot  be  converted  into 
iodide. — From  Jour.  d.  Phys.,  October;  in  Lond.  Elec,  October  23. 

Cathode  Fall  in  Helium.— Dzfregger. — An  account  of  an  inves- 
tigation in  which,  in  connection  with  the  work  of  Mey,  the  author 
studied  the  "cathode  fall"  of  a  number  of  metals  in  helium,  where 
a  chemical  action  between  the  metal  and  the  gas  is  excluded.  The 
fall  in  helium  generally  is  remarkably  slight.  The  succession  of 
the  metals  found  by  Mey  is  not  maintained  in  helium. — From  Ann. 
d.  Phys.,  No.  11;  abstracted  in  Lond.  Elec,  October  23. 

Electro-Chemistry  and  Batteries. 

Standard  Electrodes. — W.  McA.  Johnson. — As  a  continuation  of 
his  articles  on  electrode  voltage  the  author  gives  an  illustrated  de- 
scription of  the  standard  electrodes  in  practical  use,  especially  of  the 
hydrogen  and  calomel  type.  The  advantages  of  the  normal  hydrogen 
electrode  in  fixing  a  line  dividing  the  two  classes  of  metals — base 
and  noble — by  their  electrolytic  pressure,  and  giving  a  measure  of 
the  chemical  potential  of  the  cathode  and  catholyte,  and  anode  and 
anolyte,  are  so  great  that  its  use  as  a  zero  point  in  expressing  elec- 
trochemical data  saves  much  mental  labor.  As  a  working  standard 
the  hydrogen  electrode  presents,  however,  too  great  technical  dis- 
advantages. For  most  research  work,  the  calomel  electrode  is  ad- 
mirable in  its  constancy  and  ease  of  manufacture.  Its  results  can 
always  be  reduced  to  the  normal  hydrogen  standard.  For  most 
practical  work  with  a  soluble  metallic  anode  and  metallic  deposition, 
a  standard  electrode  of  the  same  metal  and  the  same  electrolyte  as 
is  used  in  the  large  vat  is  advantageous  for  two  reasons ;  it  is  easy 
to  make  and  set  up,  and  it  records  differences  between  the  original 
conditions  of  the  electrochemical  system  and  those  set  up  by  the 
changes  in  course  of  electrolysis. — Electrochem.  Ind.,  November. 
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Electrolytic  Copper  Refining. — Schwab  and  Baum. — A  full  ac- 
count of  the  experiments  which  the  authors  have  made  to  determine 
the  best  current  density  and  temperature  for  copper  refining.  The 
paper  contains  all  results  in  form  of  tables  and  diagrams.  As  the 
results  of  this  investigation  have  already  been  given  by  Bancroft  in 
a  recent  Electrochemical  Society  paper,  references  to  the  abstract  of 
this  paper  in  Electrical  World  and  Engineer,  September  26,  page 
Sig,  must  suffice. — Jour,  of  Phys.  Chem.,  October. 

Units,  Measurements  and  Instruments. 
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Electrochemical  Units  of  Measurement. — Nernst. — A  full  abstract 
of  a  paper  presented  before  the  Berlin  International  Congress  for 
Applied  Chemistry.  In  this  paper  Nernst,  as  chairman  of  a  special 
committee  of  the  German  Bunsen  Society,  proposes  a  table  of  elec- 
trochemical symbols.  It  was  adopted  by  the  congress,  together  with 
an  amendment  of  Noyes  to  appoint  an  international  committee  of 
five,  which  shall  report  on  this  subject  to  the  next  congress  to  be 
held  in  Rome  in  1906. — Electrochem.  Ind.,  November. 

Testing  Railway  Motors. — Abry. — In  an  article  of  his  series  on 
shop  testing  of  motors  and  generators  for  commercial  service,  he 
deals  with  tests  of  the  direct-current  series  railway  motor. — Elec. 
Rev.,  October  31. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — An  article  and  an  editorial  on  recent  legis- 
lation of  British  crown  colonies  with  regard  to  wireless  telegraphy. 
The  result  of  this  legislation  is  practically  to  reserve  to  the  govern- 
ment of  each  of  these  colonies  a  monopoly  in  wireless  telegraphy. 
Not  only  is  the  transmission  of  commercial  messages  forbidden,  ex- 
cept under  license,  but  the  actual  erection  or  use  of  any  wireless  tele- 
graph apparatus  is  made  illegal  unless  with  express  authorization. 
It  is  pointed  out  editorially  that  to  insure  an  effective  system  of 
wireless  telegraphy  between  ships  and  land  an  international  agree- 
ment must  be  reached. — Lond.  Elec,  October  23. 


Calculator  Board. — Raymond-Barker. — Supplementary  to  a  former 
article  describinb  an  instrument,  called  a  calculator  board,  he  now  be- 
gins a  series  of  notes  in  which  he  shows  how  to  apply  the  calculator 
board  in  practice.  The  notes  are  especially  written  for  the  use  of 
those  officials  at  cable  stations  responsible  for  the  routine  cable  tests 
and  for  the  localization  of  any  cable  breaks  that  may  occur. — Lond. 
Elec.  Rev.,  October  23. 
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A  New  Apparatus  for  Making  Direct  Reading  Measure- 
ments of  Electrical  Conductivity. 


By  Wm.  Hoopes. 

ABOUT  three   years   ago   the  writer   was   confronted   with   the 
problem  of  accurately  determining  the  conductivity  of  100  or 
more  samples  of  wire  in  each  single  working  day,  and  as  this 
appeared  impossible  with  any  form  of  apparatus  then  on  the  market, 
necessity  compelled  the  construction  of  a  special  piece  of  apparatus 
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FIG.    I. — arrangement  OF  SCALES. 

which  would  permit  the  result  to  be  obtained.  Accordingly,  I  de- 
signed and  had  made  for  the  Pittsburg  Reduction  Company  a  new 
form  of  apparatus  for  measuring  the  conductivity  of  aluminum.  This 
piece  of  apparatus  has  been  in  continuous  service  since.  The  ar- 
rangement by  which  it  is  made  direct  reading  is,  I  believe,  new.  As 
the  same  arrangement  can  be  used  for  the  measurement  of  con- 
ductivity of  copper,  iron  and  other  metals,  and  as  it  saves  a  large 
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FIG.  2. — DIAGRAM   OF    KELVIN   DOITBLE  BRIDGE, 

amount  of  time  in  making  these  measurements,  I  believe  that  a  de- 
scription of  it  will  be  of  interest.  As  I  have  designed  it,  it  is  ar- 
ranged to  make  the  measurements  on  short  samples  of  rods  or  wires 
about  38  in.  long.  The  arrangement  of  the  scales  which  makes  the 
apparatus  direct  reading  may  be  explained  by  referring  to  Fig.  i. 

A  B  represents  a  standard  conductor  and  C  D  a  sample  conductor, 
the  conductivity  of  which  is  to  be  determined;  a,  b,  c  and  d  are  con- 
tacts  which    make   contact   at   any   point   on    the   conductors.     The 
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apparatus  re<|iiirc!i,  in  nildiiion  in  what  is  sliuwii  in  ilic  limine,  mimio 
niean.4  of  determining  wlien  the  resistance  of  the  portion  .-/  B  be- 
twcrn  the  points  <i  and  b  is  c<|iial  to  the  portion  CD  l)rtwccn  the 
points  id.  As  this  may  be  done  in  several  ways,  and  as  it  lias 
notliiii);  to  dn  with  iiiakinR  llir  apparatus  direct  rradiiiK,  I  sh.ill 
reserve  a  desription  of  what  1  consider  the  best  method  until  later. 
The  arrangement  of  the  scales  can  best  be  illustrated  by  an  example 
The  scale  /  is  in  all  cases  the  same  and  is  ilividcd  into  uk)  c(|u.iI 
parts.  Assume  the  wire.  C  I),  to  be  soft  copper  and  to  have  a 
diameter  of  150  mils.  The  length  of  100  divisions  on  the  scale  / 
of  this  v.'ire  would  have  a  certain  resistance  in  "hms  if  the  wire  were 


advisable  to  make  the  scale  //  cover  such  t  wide  range  as  the  above 
example  would  indicate,  aa  short  lengths  on  the  scale  li  would 
rcijuire  too  K^eat  rermenicnts  of  the  apparatus  to  make  the  length 
mcaMU'cmcnls  to  the  rr(|uircd  degree  of  precision.  I  have  considcrrd 
it  a<lvisable  not  to  extend  ilir  graduation  much  nearer  to  o  than  tlie 
middle  point  of  the  scale.  This  obviously  makes  a  single  sample 
wire  and  its  scale  cover  a  range  of  sizes  from  a  cross  section  corrc- 
sponiling  to  the  outer  point  of  the  scale  to  a  cross  section  twice 
as  great  corresponding  to  the  middle  point  of  the  scale.  Jn  other 
words,  a  single  scale  could  be  used  for  wires  having  a  cross  section 
K  circular  mils  to  wires  having  a  cross  section  2(i  circular  mils;  this 


Fig.  .^.— Gener.vl  Vikw  of  Bridge. 


at  a  temperature  of  -'o"  C.  and  were  100  per  cent,  conductivity, 
Matthiessen  standard.  Call  tliis  resistance  R.  The  wire  A  B  is 
then  to  be  made  of  the  same  material  and  of  such  a  size  that  a 
length  of  it  lia\  ing  the  resistance  R  at  -'o°  C.  will  come  on  the  scale 
H.  A  division  is  made  on  the  scale  H  and  marked  150  mils  at  such 
a  position  that  the  resistance  oi  A  B  between  o  and  this  division  is 
R  at  20°  C.  To  make  a  conductivity  reading,  the  wire,  CD,  being 
150  mils  in  diameter,  the  points  ab  are  set  at  zero  and  the  150  mii'^ 
mark,  respectively ;  the  point  c  is  set  at  o  and  the  point  d  is  moved 
until  the  indicating  device  shows  that  the  resistance  between  c  and  </ 
is  equal  to  that  between  a  and  b.  li  C  D  is  100  per  cent,  conduct- 
ivity, d  will  obviously  come  to  rest  at  100  on  the  scale  /,  and  this  will 
be  the  case  whatever  temperature  the  two  wires  have,  provided 
only  they  have  the  same  temperature.  If,  however,  the  conductivity 
of  CD,  is  less  than  100  per  cent.,  the  point  d  will  come  to  rest 
nearer  o,  as  CD  will  have  a  higher  resistance  and  a  shorter  length 
of  it  will  equal  a  b.  The  amount  which  the  contact  d  moves  toward 
o  will  be  exactly  proportional  to  the  increase  in  resistance,  and  con- 
sequently to  the  decrease  in  conductivity.  If  the  conductivity  oi  C  D 
is  98  per  cent.,  then  98/100  of  100  divisions  will  have  exactly  the 
same  resistance  as  100  divisions  of  100  per  cent,  conductivity. 

The   apparatus    is    consequently   direct   reading    for   copper   wires 
ISO  mils  in  diameter.     To  make  it  so  that  it  can  be  used  with  other 


is  the  same  as  covering  a  range  of  three  nuniber^  on  the  Hrown  & 
Sharp  scale.  I  have  found  it  advisable  to  extend  the  graduations 
slightly  so  that  in  a  series  of  standard  wires  their  scales  will  slightly 
overlap  and  they  may  thus  be  compared  among  themselves. 

In  practice  it  is  troublesome  to  determine  accurately,  by  measure- 
ment, the  cross  section  or  diameter  of  a  wire  25  in.  long,  as  a 
number  of  measurements  have  to  be  made  and  the  average  taken. 
Jt  is  usual  to  determine  the  cross  section  by  weighing  a  piece  of 
known  length  and  from  a  known  or  assumed  specific  gravity  cal- 
culate it.  To  avoid  this  calculation,  I  have  made  use  of  the  fol- 
lowing simple  expedient:  A  cutting-ofif  machine  is  used  which  cuts 
off  all  of  the  samples  to  a  definite  length.  These  pieces  are  then 
weighed  and  their  weight  recorded.  The  scale  K  is  graduated  in 
weights  instead  of  diameters  or  cross  sections.  Having  determined 
the  weight  of  a  sample,  cut  off  to  the  proper  length,  its  conductivity 
is  measured  by  the  following  simple  operations:  First,  put  the 
sample  in  the  position  CD.  Second,  set  b  at  the  position  marked 
with  the  weight  of  sample  in  grams.  Third,  move  d  until  the  gal- 
vanometer shows  a  balance.  From  the  position  of  d  the  conductivity 
is  read  off  directly  from  the  scale. 

The  arrangement  that  I  have  adopted  for  showing  that  the 
resistance  of  the  portion  of  the  conductor  A  B  between  the  contact 
points,  a  and  b,  is  equal  to  the  resistance  of  the  portion  of  the  con- 


size  wires,  other  points  must  be  laid  oflf  on  the  scale  H.  For  instance, 
a  wire  of  300  mils  diameter  would  have  four  times  the  cross  section 
of  a  wire  of  150  miles  diameter,  and  consequently  a  length  of  it  of 
100  divisions  on  the  scale  /  would  have  only  %  the  resistance  of 
the  150-mil  wire.  The  point  300  on  the  scale  H  would  consequently 
have  to  be  chosen  so  that  the  resistance  between  it  and  o  is  K  that 
of  the  resistance  between  150  and  o.  In  the  same  way  a  large 
number  of  other  points  may  be  laid  oflf  on  the  scale  H,  so  as  to 
make  a  single  standard  wire  serve  for  a  range  of  sizes  of  sample 
wires.  I  have  found  a  length  of  25  in.  for  the  scales  /  and  H  satis- 
factory in  practice.     Using  these  lengths,  I  have  not  considered  it 


ductor,  CD,  between  the  contact  points,  c  and  d,  is  the  well-known 
Kelvin  Double  Bridge.  It  is  illustrated  in  diagram  in  Fig.  2.  In 
this  figure  p  and  />  r  and  r  represent  three  accurately  adjusted  equal 
high  resistances.  P  and  X  represent  the  resistance  of  the  conductors 
between  the  contact  points,  o  and  b,  and  c  and  d,  respectively.  By 
the  theory  of  the  bridge,  P^X=ip^r  =  p.^-^r^  if  there  is  a 
current  flowing  and  the  galvanometer  shows  no  deflection.  As  the 
resistances  p,  p^,  r  and  r  are  made  equal  to  each  other,  a  galvanometer 
balance  shows  that  P  =  X.  Provided  the  ratio  coils  are  accurately 
adjusted,  errors  due  to  contact  resistances  are  the  only  ones  that 
can  occur.    To  prevent  these  the  resistances  p,  p^,  etc.,  are  made  high 
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so  that  contact  resistances  in  series  with  iheni  will  not  seriously 
influence  the  total.  It  will  be  observed  from  the  arrangement  that 
these  contact  resistances  do  not  figure  at  all  into  the  resistances  of 
the  standard  or  test  piece,  but  only  figure  into  the  resistance  of  the 
ratio  coils,  and  even  there  the  error  is  only  due  to  the  difference  in 
contact  resistance.  There  is  no  objection  to  making  the  resistance 
of  these  ratio  coils  high,  as  the  apparatus  remains  amply  sensitive 
v\hen  a  proper  galvanometer   is  selected,  and  does  not  in  any  case 


FIG.    5. — WIKK   CUTTING    MACHINE. 

require  the  use  of  a  sufficiently  large  current  to  heat  the  standard  or 
sample  enough  to  introduce  errors. 

The  apparatus  was  made  for  me  by  Morris  E.  Leeds  &  Co.,  now 
the  Leeds  &  Northrup  Co.,  of  Philadelphia.  In  the  following  figures 
the  form  in  which  it  has  been  made  up  is  shown.  The  details  of 
the  design  were  all  made  by  the  manufacturers.  Fig.  3  shows  the 
bridge.  The  standard  conductor  is  shown  in  the  back  and  the  two 
contacts  on  it  are  made  by  means  of  knife  edges ;  one  remains  set 
at  the  zero  position  and  the  other  slides  up  and  down,  so  as  to  take 
any  position  on  the  scale.  By  a  special  locking  device,  the  latter  is 
arranged  so  that  it  cannot  be  moved  along  the  standard  except  when 
the  knife  edge  is  raised.  This  is  arranged  to  prevent  wear  on  the 
standard.  The  sample  wire  is  clamped  in  the  front  and  also  has  two 
knife  edges  making  contact  on  it,  one  at  the  zero  position,  which 
remains  fixed,  and  the  other  at  the  other  end,  which  is  movable. 
Wires  which  are  not  perfectly  straight  can  be  stretched  straight 
by  means  of  the  device  shown  at  the  right-hand  end.  The  long  rod 
also  projecting  from  the  right-hand  end  is  used  to  give  large  move- 
ments to  the  contact  knife  edge,  and  the  handle  projecting  from  the 
front  towards  the  other  end  works  a  rack  and  pinion  which  gives 
it  small  movements.  The  exact  position  of  the  knife  edge  is  read 
by  means  of  a  vernier  and  is  easily  readable  to  i/io  of  i  per  cent, 
and  estimated  to  1/20  per  cent.  In  order  to  keep  the  two  wires  at 
the  same  temperature,  the  entire  apparatus  is  enclosed  in  a  case 
which  is  lined  with  metal  and  which  is  shown  in  Fig.  4.  The  two 
handles  for  operating  the  movable  knife  edge  of  the  sample  project 
from  this  case.  The  case  is  lined  with  metal  to  prevent  errors  due 
to  radiated  heat.  The  small  door  in  front  which  covers  a  glass 
opening  and  is  shown  open  in  the  illustration,  is  also  of  metal.  In 
Fig.  5  the  cutting-off  machine  is  shown,  by  means  of  which  wires 
are  cut  off  to  the  definite  length  of  36  in.  A  simple  form  of  balance 
is  used  for  weighing  wires  to  a  sufficient  degree  of  accuracy  if 
they  are  size  No.  10  B.  &  S.  gauge  or  larger.  If  the  wires  are 
smaller  than  No.  10,  they  have  to  be  weighed  in  an  analytical 
balgjice.  As  the  process  requires  that  they  be  weighed  before  they 
are  measured,  it  is  necessary  to  make  the  weighing  without  folding 
up  the  wire.  This  cannot  be  conveniently  done  on  an  ordinary 
balance,  and  consequently  a  special  arrangement  has  been  adopted. 
One  of  the  scale  pans  of  the  balance  is  replaced  by  a  thin  walled 
tube,  which  projects  out  of  the  top  and  the  bottom,  and  which  hangs 
from  the  top  of  the  case  when  the  balance  is  in  the  arrest  position. 
With  this  arrangement  it  is  a  simple  matter  to  weigh  wires  to  the 
required  degree  of  accuracy. 


FIG.  6. — SINGLE  STAND.\RD  AND  SCALE. 

As  explained  above,  the  standard  wires  can  only  be  made  satis- 
factorily to  cover  a  range  of  sizes  represented  by  three  numbers  on 
the  Brown  &  Sharp  gauge.  If  the  apparatus  is  to  be  used  for 
measuring  a  large  range  of  sizes,  it  is  consequently  necessary  that 
it  be  made  so  that  the  standards  can  be  replaced.  This  is  accom- 
plished by  mounting  the  standard  wire  and  its  scale  on  a  piece  of 
hard  rubber,  which  is  strengthened  with  metal.  The  two  ends  of  the 
wire  are  so  arranged  that  when  the  standard  is  screwed  into  place 


by  means  of  the  heavy  clamp  screws  showa  in  Fig.  3,  the  electric 
connections  are  made  at  the  same  time.  As  any  number  of  these 
standards  may  be  supplied  for  a  single  bridge,  it  can  be  used  for 
an  extensive  range  of  sizes,  and  can  also  be  used  for  wires  of 
different  materials.  A  single  standard  with  its  scale  is  shown  in 
Fig.  6. 

The  simplicity  of  the  process  of  making  the  measurements  will 
be  evident  from  the  following  directions  which  cover  all  of  the  steps 
that  are  necessary.  The  sample  wire  is  cut  off  to  length  in 
tlic  cutting-off  machine.  Fig.  5.  It  is  then  weighed  in  one 
or  the  other  of  the  balances  referred  to,  depending  on  its 
size,  and  the  weight  having  been  noted,  clamped  into  place 
in  the  bridge.  The  movable  contact  on  the  standard  is  set 
on  its  scale  at  the  reading  taken  from  the  balance.  The 
entire  apparatus  is  then  shut  up  in  its  case.  Fig.  4,  and  after 
it  has  remained  there  a  sufficient  length  of  time  for  the 
standard  and  the  sample  to  assume  the  same  temperature, 
the  movable  contact  on  the  sample  is  adjusted  until  the  gal- 
vanometer shows  a  balance.  The  metal  lid  is  then  lifted  and 
the  percentage  conductivity  can  be  read  directly  from  the 
scale,  through  the  glass  window. 


Induction  Motors. 


In  order  to  meet  the  various  demands  met  in  power  work,  the  Gen- 
eral Electric  Company  has  developed  three  different  types.  One  of 
these  is  distinguished  by  the  characteristic  that  it  has  a  variable 
starting  resistance  inside  the  motor  secondary  or  armature ;  the  sec- 
ond has  a  short-circuited  armature,  and  is  used  with  a  starting  com- 
pensator which  is  connected  in  the  motor  primary  or  field  circuit, 
and  the  third  is  like  the  first-mentioned,  but  the  armature  is  equipped 
with  collector  rings  and  the  resistance  is  external  and  can  be  cut  in 
or  out  by  means  of  a  controller. 

The  motor  with  starting  resistance  in  the  armature  is  provided 
with  a  short  circuiting  switch  placed  in  such  a  position  that  at  start- 
ing all  the  resistance  is  included  in  the  armature  circuit.  As  the 
motor  increases  in  speed,  the  resistance  may  be  gradually  cut  out  by 
a  movement  of  the  resistance  handle.  By  this  arrangement,  a  large 
starting  effort  is  obtained  with  a  limited  starting  current.  The  start- 
ing resistance  is  of  simple  and  rigid  construction,  and  occupies  only 
a  small  space  within  the  armature  spider.  It  is  so  designed  as  to 
give  a  maximum  starting  torque  at  least  50  per  cent  greater  than  the 
full  load  running  torque  with  about  50  per  cent  above  full  load  cur- 
rent. If  small  starting  torque  is  adequate,  the  starting  current  may 
be  proportionally  reduced. 

When  the  eft'ect  of  a  large  starting  current  is  not  objectionable 
in  the  line,  or  when  a  motor  is  not  required  to  start  with  full  load, 
the  induction  motor  with  starting  compensator  may  be  used.  This 
type  of  motor  has  the  advantage  of  greater  simplicity  in  construc- 
tion. The  armature  is  of  the  squirrel  cage  type,  consisting  simply 
of  bare  copper  rods,  laid  in  slots  which  contain  little  or  no  insula- 
tion. The  motor  may  be  started  if  desired  without  the  usual  start- 
ing compensator  by  simply  closing  the  field  or  primary  switch.  It 
will  then  carry  its  load  up  to  nearly  synchronous  speed,  but  with  a 
first  rush  of  current  of  six  or  seven  times  full  load  current.  In 
order  to  cut  down  the  starting  current  of  this  type  of  motor  when 
the  maximum  starting  torque  is  not  required,  a  starting  compensa- 
tor is  used.  It  is  connected  between  the  line  and  the  motor  like  a 
transformer,  reduces  the  potential  at  the  terminals  of  the  motor,  and 
consequently  diminishes  its  starting  current.  For  full  load  torque 
at  starting,  this  type  of  motor  requires  approximately  four  times  full 
load  running  current  or  about  four  times  the  current  required  by  the 
ordinary  motor  under  similar  conditions.  If, 
therefore,  the  starting  current  must  be  kept  at  or 
below  full  load  current,  the  motor  cannot  be  ex- 
pected to  exert  more  than  one-quarter  full  load 
torque  at  starting.  As  soon  as  the  motor  reaches 
its  maximum  speed,  the  compensator  should  be 
cut  out  by  shifting  the  switch  handle  to  the  running  position. 

Compensators  are  equipped  with  oil  break  sw'itches  and  cartridge 
fuses.  These  fuses  are  connected  in  the  line  only  when  the  starting 
switch  of  the  compensator  is  thrown  on  the  running  position.  This 
arrangement  insures  ample  protection  to  the  motor,  making  an  ad- 
ditional sw-itch  and  fuses  for  the  line  unnecessary. 

The  motor  for  variable  speed  is  generally  used  for  cranes,  hoists, 
elevators,  etc.,  for  the  reason  that  it  gives  a  high  power  factor  and 
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efficiency  at  reduced  speeds,  and  particulatly  <xicls  in  haviiiK  so 
much  smaller  losses  in  the  motor  itself.  I'lirther,  its  variation  in 
spee<l  for  i-liainjes  in  loacl  at  lower  speeds  is  small.  The  rheostat, 
where  most  ol  the  losses  are  concentrated,  is  external,  and  there- 
fore readily  designed  to  remain  continually  in  circuit,  and  to  give 
any  variation  in  speed  that  could  be  nhtaiiicd  from  a  shunt  wound 
continuous  current  motor  with  a  regulating  rheostat  in  its  arm.ilure 
circuit,  anil  with  the  same  efficiency  of  control. 

The  variable  speed  motor  with  secondary  control  takes  less  cur- 
rent from  the  line  at  starting,  for  the  same  torque,  than  a  motor 
with  primary  control.  They  will  give  within  the  limits  of  synchron- 
ous speed  and  ma.ximum  torque,  any  speed  with  any  torque,  depend- 
ing upon  the  amount  of  resistance  employed. 

In  consideration  of  the  intermittent  nature  of  variable  speed  serv- 
ice generally,  and  of  the  fact  that  the  classification  of  the  motor 
gives  its  rating  on  the  basis  of  continuous  operation,  due  allowance 
should  be  made  in  determining  the  proper  motor  to  be  used. 

Induction  motors  for  hoisting  are  designed  to  have  a  breaking- 
down  point  of  not  less  than  three  times  their  rated  torque.  Taking 
this  into  account  in  connection  with  the  fact  that  the  average  hoist 
docs  not  run  over  lo  per  cent  of  the  time,  so  that  there  is  no  trouble 
from  heating,  it  will  be  observed  that  in  general  the  proper  motor  to 
use  will  be  one  the  rated  horse-power  of  which  is  the  same  as  the 
theoretical  horse-power  of  the  work.  The  additional  requirements 
to  overcome  friction  and  allow  for  acceleration  arc  covered  by  the 
increase  in  output  made  possible  by  the  intermittent  service.  Slow 
speed  motors  are  recommended  whenever  induction  motors  are  to 
be  geared,  as  in  hoisting.  This  prevents  excessive  gear  teeth  speeds 
with  the  resultant  breakage  of  gears,  and  also  reduces  the  power 
required  to  accelerate  and  retard  the  motor  armature. 


made  for  the  U.  S.  Rubber  Reclaiming  Works,  is  shown  in  the  ac- 
companying illustration. 

Form  K  motors  having  a  double-throw  line  switch  may  be  started 
under  low  voltage  from  taps  on  the  secondary  of  transformers  in- 
stead of  employing  compensators  for  this  purpose.  This  arrange- 
ment is  especially  desirable  on  accotmt  of  simplicity  aiul  cost  where 
several  motors  are  located  closr  to  ihr  bank  of  transformers  from 
which  they  are  operated. 

Within  the  limits  of  variation  found  under  ordinary  conditipns, 
there  is  no  serious  objection  to  cither  an  increased  voltage  or  a 
reduced  frctiuency,  except,  of  course,  that  in  the  latter  case  the  speed 
of  the  motor  will  be  rcihiccd  in  the  same  ratio  as  the  frequency. 

When  the  voltage  is  decreased,  however,  the  maxinmm  output  of 
the  motor  will  decrease  as  the  square  of  the  voltage,  and  when  the 
frequency  is  increased,  the  maxinmm  output  will  decrease  approxi- 
mately as  the  square  root  of  the  fre(|ucncy. 


Christmas  Tree  LiEhting. 


The  trouble  and  difficulty  incident  to  wiring  a  Christmas  tree  for 
incandescent  lamps  has  heretofore  been  the  only  drawback  to  their 
use.  To  remedy  this  the  General  Electric  Company  has  prepared 
an  outfit  of  sockets  and  cord  connected  and  completely  made  up, 
ready  for  immediate  use.  The  cord  is  simply  draped  over  the  tree, 
the  lamps  placed  in  their  sockets,  the  connecting  plug  attached  to  the 
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Induction  motors  can  be  constructed  for  two  speeds,  half  normal 
speed  being  obtained  by  changing  from  normal  to  double  the  num- 
ber of  poles.  For  the  rotor,  a  short-circuited  winding  is  used.  At 
half  speed  such  a  motor  will  have  appro.ximately  half  its  normal 
capacity. 

Large  induction  motors  are  in  many  cases  preferable  to  synchron- 
ous motors  since  they  can  be  operated  under  conditions  where  syn- 
chronous appa.'atus  would  have  a  tendency  to  hunt.  Induction  mo- 
tors have  a  greater  torque  at  starting,  require  no  auxiliary  equip- 
ment with  exception  of  starting  device,  and  consequently  can  be 
operated  with  less  attention  and  less  experienced  attendance.  They 
are  constructed  in  all  three  of  the  types  above  mentioned.  In  the 
larger  units,  however,  it  is  desirable,  even  where  the  resistance  is 
used  only  for  starting,  to  have  it  separate  from  the  motor  and  to 
use  collector  rings.  Such  motors,  unless  for  variable  speed,  are  fur- 
nished with  a  switch  inside  the  armature  so  that  the  collector  rings 
can  be  short  circuited  after  the  motor  has  reached  normal  speed. 

The  General  Electric  Company  has  manufactured  during  the  past 
year  twenty-two  induction  motors  of  500  hp  and  over,  aggregating 
15,600  hp,  or  an  average  of  over  700  hp  each.     A  motor  of  1,000  hp 


nearest  electric  fixture  and  the  current  turned  on.  All  the  lamps 
are  instantly  lighted  and  burn  without  further  attention  as  long  as 
desired.  The  outfit  is  light  and  flexible,  thoroughly  well  constructed 
and  "fool  proof." 

Each  regular  outfit  comprises  some  50  ft.  of  flexible  cord  with  tiny 
sockets,  arranged  in  three  branch  festoons,  and  28  one-candle-power 
miniature  genuine  Edison  lamps  in  plain  and  colored  bulbs,  sufficient 
for  the  average  Christmas  tree.  The  outfit  is  neatly  packed  in  a 
handsomely  decorated  wooden  box,  and  forms  a  safe  and  charming 
Christmas  gift  for  any  household.  Special  outfits  containing  a  larger 
number  of  sockets  for  large  trees  can  be  furnished  when  desired. 
The  outfit  is  of  value  not  only  for  Christmas  trees,  but  also  for  gen- 
eral house  decoration  upon  the  table,  about  the  walls  or  around 
columns,  over  the  balustrade  or  from  chandeliers — at  all  times  and 
seasons.  An  outfit  once  purchased  lasts  for  years  and  can  be  used 
repeatedly  w-ith  no  trouble  or  further  expense.  It  is  believed  that  if 
the  field  of  application  for  such  work  is  investigated  by  those  who  are 
interested  in  the  sale  of  light,  current  or  supplies,  they  will  find  a 
large  and  growing  demand  for  such  devices  as  that  just  noted — 
whether  for  Christmas  or  for  anv  other  season. 
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Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— The  continued  movement 
of  money  to  the  interior,  high  rates  of  interest  in  the  loan  market 
and  the  unfavorable  developments  in  the  steel  trade  adversely  affected 
the  stock  market.  One  of  the  results  was  a  severe  break  in  prices 
for  United  States  Steel  securities  and  this  influenced  both  the  in- 
dustrial and  general  railway  list.  The  transactions  were  on  a  small 
scale  and  mainly  professional.  Prior  to  Tuesday — election  day — con- 
siderable strength  and  activity  developed  in  the  local  New  York  trac- 
tion stocks,  based  on  predictions  of  a  change  in  the  municipal  admin- 
istration, but  the  rise  failed  to  be  sustained  when  the  result  of  the 
election  was  determined.  Further  shipments  of  money  from  New 
York  to  Western  and  Southern  cities  resulted  in  an  estimated  loss 
of  some  $10,000,000  by  the  banks.  The  prevalent  rate  for  call  money 
is  about  4J/2  per  cent.,  and  time  money  ruled  at  6  per  cent.  Boston 
advices  are  to  the  effect  that  the  market  there  during  the  week  ruled 
slow,  with  a  general  easier  tendency.  The  week's  closing  prices  of 
tractions  showed  a  gain  of  Yi  point  for  Brooklyn  Rapid  Transit,  which 
closed  at  355^  after  having  recovered  from  34^^,  the  lowest  figure, 
the  highest  being  ziV^-  Metropolitan  Street  Railway  closed  at  109, 
this  being  a  net  loss  of  Yi,  point.  Manhattan  Elevated  made  a  gain 
oi  1%  points,  closing  at  136^^,  which  was  ]4  below  the  highest 
figure  of  the  week,  the  lowest  being  134^.  General  Electric  fell  to 
146,  but  closed  at  147,  this,  however,  being  a  net  loss  of  i|4  points; 
the  highest  quotation  was  IS2J4-  Transactions  in  this  stock  were 
limited,  only  2,125  shares  having  been  sold.  Westinghouse  common 
reached  138,  but  receded  and  closed  at  135,  which  was  the  lowest 
figure  of  the  week  and  a  net  loss  of  2  points.  Western  Union  made 
a  net  gain  of  %  point,  closing  at  83.  Following  are  the  closing  quo- 
tations of  November  10 : 

NEW  YORK. 


Nov.  4  Nov.  10 

American  Tel.  &  Cable 78  78 

American  Tel.  &  Tel 128  125 

Amencan  Kist.  Tel 24  23 

Brooklyn  Rapid  Transit  . . .    35^  :)7 

Commercial  Cable 140 

Mectric  Boat 20  19 

Electric  Boat  pfd 4>  42 

Eaectric  Lead  Reduction. .  .    *1H  % 

EHectric  Vehicle 5^^  5i* 

Electric  Vehicle  pfd S  8!^ 


Nov.  4  Nov.  10 

General  Electric 1-50  148 

Hudson  River  TeL 

Metropolitan  St.  Ry 110>4      111J« 

N.  E.  Elec.  Veh.  Tms 

N.  Y.&N.  J.  Tel 140 

Marconi  Tel 

Western  Union  Tel 83  82^6 

Westinghouse  com 136  134>b 

Westinghouse  pfd 165  lff2'4 


BOSTON. 


Nov.  4    Nov.  10 

American  Tel.  &  Tel 127«       120K 

Cumberland  Telephone *llo 

Edison  Elec.  Ilium 244  240 

Oeneral  Electric 150  14(i 

Western  Tel.  &  Tel »W  8 


Nov.  4     Nov.  13 
Western  Tel.  &  Tel.  pfd....      75  75 

Mexican  Telephone m  m 

New  England  Telephone .   .  -^123^       123 

Maa.i.  Elec.  By 18^         18« 

Mass.  Elec    Ry.  pfd 77H         76 


PHILADELPHIA. 


Nov.  4  Nov.  10 

American  Railways 43  42 

Elec.  Storage  battery 47  45 

Elec.  Storage  liattery  pfd.        47  45 

Elec.  Co.  of  America 1%  '•% 


Nov.  4     Nov.  10 

Phila.  Traction. .  BoM        'J5!« 

Phila.  Electric «H  « 

Phila.  Rapid  Trans 12  n% 


CHICAGO. 


Nov.  4     Nov.  10 

Central  Union  Tel 

Chicago  Edison 140  140 

Chicago  City  Ry lt>7  165 

Ohicaco  Tel.  Co 115  120 

National  Carbon \1H         20 


Nov.  4  Nov.  10 

National  Carbon  pfd Sli 

MetropolitanElev.com 17  17 

Union  Traction  B  5K 

Union  Traction  pfd 30  2.1 

*A9ked 


CHICAGO  LAKE  STREET  L.— A  reorganization  of  the  Lake 
Street  Elevated  Railroad  Company  has  been  made  and  will  be  car- 
ried out  as  soon  as  practicable.  A  new  company  with  a  new  name 
is  to  take  over  and  operate  the  property.  The  new  company  will 
be  capitalized  as  follows: 

Old. 

$10,000,000 

5,860,000 
1,023,500 


Stock,    common     

Stock,     preferred     . . . . 
First   mortgage   bonds 
Income    bonds     


New. 

$6,000,000 
3,200,000 
5,000,000 


Totals     $14,200,000      $16,883,550 

The  plan  of  reorganization  sets  aside  $2,000,000  of  preferred  stock, 
$2,000,000  of  common  slock  and  $500,000  of  treasury  bonds,  the  pro- 
ceeds of  which  with  the  $200,000  assessment  paid  by  the  stockholders 
on  the  basis  of  $2  per  share,  will  be  used  for  paying  the  indebtedness 
of  $1,400,000.  The  Northwestern  Elevated  Railroad  Company  has 
agreed  to  accept  a  settlement  of  its  claim  of  $770,000.  a  debenture 
note  of  the  company  for  $350,000,  payable  in  five  years,  with  2  per 
cent,  interest.  In  consideration  of  the  reduction  of  the  bonds  from 
$5,860,000  to  $5,000,000,  the  bondholders  will  be  requested  to  present 


their  bonds  to  have  stamped  upon  them  that  fact,  and  also  a  provi- 
sion that  they  may  be  redeemed  by  the  company  on  any  interest  pay 
day,  at  105  with  accrued  interest.  The  $3,200,000  of  preferred  stock 
will  go  to  the  income  bondholders  to  the  amount  of  80  per  cent,  of 
the  par  value  of  their  bonds.  The  existing  stock  of  a  face  value  of 
$10,000,000  is  to  be  wiped  out.  In  its  place  will  be  issued  $6,000,000 
of  common  stock  and  $3,200,000  of  preferred  stock. 

LIGHTING  IN  NEW  JERSEY.— The  Public  Service  Corpora- 
tion, of  Newark,  N.  J.,  has  arranged  for  the  purchase  of  all  of  the 
stock  of  the  Central  Electric  Company,  which  is  located  at  Metuchen, 
and  which  supplies  light  and  power  to  that  town  besides  the  munici- 
palities of  New  Brunswick,  Perth  Amboy,  Rahway,  Woodbridge, 
Raritan  Township,  Carteret,  Bound  Brook,  Dunellen  and  South 
Plainfield.  The  purchase  price  of  the  stock  is  quoted  at  $17.50  per 
share.  The  Central  Electric  Company  has  a  capitalization  of  $750,- 
000,  together  with  an  issue  of  bonds  aggregating  a  like  amount.  The 
bonds  are  5  per  cent,  first  mortgage  gold  bonds,  secured  by  a  con- 
solidated mortgage  on  all  the  property  of  the  company,  and  are 
payable  in  forty  years  from  July  I,  1900.  The  Central  Electric  was 
organized  a  few  years  ago  by  the  consolidation  of  the  Middlesex 
Electric  Company,  the  Edison  Electric  Illuminating  Company,  the 
Raritan  Electric  Light  &  Power  Company,  the  Rahway  Electric 
Company,  and  the  Bound  Brook  Electric  Light,  Heat  &  Power 
Company. 

MICHIGAN  TELEPHONE  COMPANY.— A  dispatch  from  De- 
troit, Mich.,  states  that  the  Michigan  Telephone  Company  was  pur- 
chased on  November  4  at  foreclosure  sale  by  N.  W.  Harris,  of 
Chicago,  for  a  syndicate  of  bondholders  of  the  company,  for  $4,100,- 
000.  The  only  other  bidder  was  Gen.  E.  P.  Meaney,  of  New  York, 
representing  the  American  Telephone  &  Telegraph  Company,  who 
bid  $4,000,000.  The  upset  price  for  the  property  was  $2,500,000. 
George  W.  Harriman,  of  Boston,  the  dispatch  adds,  made  formal 
protest  against  the  sale  in  behalf  of  himself  and  other  stockholders, 
declaring  that  he  believed  the  plant  was  being  sacrificed.  The  Mich- 
igan company  was  the  subsidiary  company  of  the  Bell  system  in  the 
State  of  Michigan.  It  is  stated  that  the  interest  has  been  due  for 
a  year  on  $5,000,000  first  mortgage  bonds. 

GERMAN  ELECTRICAL  OUTLOOK— A  leading  New  York 
house  is  said  to  have  just  sold  in  Berlin  a  block  of  stock  of  the 
Schuckert  Company,  one  of  the  leading  electric  concerns  in  Ger- 
many, at  ii4]/2.  A  year  ago  this  stock  sold  around  75.  The  advance 
illustrates  the  revived  confidence  in  German  circles. 

CAMBRIDGE  (MASS.)  STOCK  INCREASE.— The  stockhold- 
ers of  the  Cambridge  Electric  Light  Company,  at  a  special  meeting, 
have  voted  to  increase  the  company's  capital  stock  from  $600,000  to 
$700,000  by  the  issue  of  1,000  shares  of  new  stock. 


Commercial  Intelligence, 

THE  WEEK  IN  TRADE.— On  the  whole,  trade  and  industry 
presents  a  quieter  aspect,  the  unseasonable  weather  affecting  retail 
trade  at  many  centers,  while  conservatism  in  providing  for  future 
requirements  restricts  jobbing  trade.  Relatively  the  most  activity 
exists  in  the  South,  where  the  growth  of  the  cotton  movement  at 
the  high  prices  ruling  stimulates  business  at  many  centers.  In  indus- 
trial lines  reports  of  curtailed  production  indicate  that  demand  is 
somewhat  lagging.  Railway  earnings  are  feeling  the  effects  of  smaller 
receipts  of  wheat,  but  still  they  show  increases  over  all  preceding 
periods  at  this  date.  Prices  display  an  easier  tendency  except  for 
cotton,  which  is  at  the  highest  level  reached  for  many  years  at  this 
season.  Finished  iron  and  steel  head  the  downward  movement  of. 
manufactured  goods,  but  there  are  signs  of  reawakening  in  the  foreign 
and  domestic  demand,  which,  it  is  hoped,  will  bring  about  improved 
conditions.  President  B.  F.  Jones,  Jr.,  of  the  Jones  &  Laughlin  Steel 
Company,  of  Pittsburg,  states  that  consumers  have  been  holding  oflf 
for  some  time  expecting  a  reduction  in  prices.  Rock  bottom  having 
now  been  reached,  he  looks  for  an  immediate  revival  in  the  trade,  and 
a  resumption  of  all  the  mills  to  their  full  capacity.  It  is  officially 
announced  that  the  only  changes  in  the  prices  made  at  the  recent 
New  York  conference  were  in  Bessemer  steel  billets,  which  were 
reduced  from  $27  to  $23  a  ton,  and  steel  cars  from  $32  to  $26  a  ton. 
Finished  products  remain  unchanged.  After  an  idleness  of  five  or 
six  weeks  about  2,000  men  have  resumed  work  in  the  McKeesport 
mill  district.     The  commercial  failures  during  the  month  of  October 
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were  more  iiuiiicruiis  lliuii  iii  any  niuntli  since  January  last,  and  llic 
heaviest  for  October  since  1893.  They  nuinbereil  >,o80.  the  liabilities 
aKKre^atinK  $i8.387.5()7.  ManufactnrniK  failures  numbered  jid  with 
an  .iKK><°K->>'°  <■!  $>  ■.<A'5>3(x>J  in  liabilities,  and  the  trading  failures 
numbered  "Jo  with  liabilities  of  $5,5,t(i,l Jy.  'I'lie  heaviest  increases 
ot  failures  in  comnu-rcial  enterprises  were  in  iron,  foundries  and 
nails.  In  commenliiiK  <'n  liie  above  record,  K.  (i.  Dun  &  Co,  point  (»ul 
that  it  is  encouraKiiiK  that  the  abnormal  bi|;  commercial  liabilities 
last  month  were  largely  provided  by  n  few  failures.  Less  than  3 
per  cent,  in  number  accounted  for  about  54  per  cent,  of  the  defaulted 
indcbteilne.s.s.  The  number  of  failures  for  the  week  ending  Noveml)cr 
5  aRRrcKated  ii6,  aRainst  J17  the  week  previous,  and  148  the  corre- 
spondiuK  week  last  year.  The  copper  market  was  tpiiet  but  firm 
throughout  the  week,  a  fair  amount  of  business  having  been  trans- 
acted. Ini|uiry  from  Europe  continues  quite  brisk.  The  closing 
quotations  arc  13!^  to  I3;t4c.  for  I-ike,  13^^  to  i3J4c.  for  electrolytic, 
and  13  to  I3,'4c.  for  cathode  and  casting  stock. 

MORI-:  POVVKR  PLANTS  NEIiDLD.— In  February  the  New 
York  Stale  Railroad  Commission  investigated  the  matter  of  improv- 
ing the  condition  of  passenger  transportation  in  New  York  City. 
In  June  the  commission  made  a  report  of  its  investigations.  It  has 
now  made  a  second  report  with  reference  especially  to  the  capacity 
of  the  electric  power  houses  of  the  several  street  railways.  The  re- 
port says  that  lack  of  foresight  in  providing  for  increased  business 
has  been  shown  by  the  Brooklyn  Heights,  the  Coney  Island  &  Brook- 
lyn, the  New  York  &  Queens  County,  and  the  New  York  &  North 
Shore  Companies.  "The  Manhattan  Elevated  road,"  says  the  com- 
mission, "has  not  suflicient  power  of  its  own  to  fully  and  reliably 
operate  its  lines ;  it  has,  however,  made  arrangements  with  other 
companies  ,to  secure  a  necessary  supply.  The  Metropolitan  Street 
Railway  (Interurban)  and  the  Union  Railway  have  an  ample  supply 
of  power  to  operate  more  than  the  maximum  number  of  cars  now 
in  use.  The  Brooklyn  Heights  Company,  operating  most  of  the 
surface  and  all  the  elevated  lines  in  Brooklyn,  has  not  sufficient 
power  to  operate  the  requisite  number  of  cars  for  the  accommodation 
of  the  public."  The  commission  gives  statistics  showing  a  great  and 
rapid  increase  of  traffic  on  nearly  all  the  lines  operating  in  New 
York  and  Brooklyn.  Arrangements  have  been  perfected  by  all  except 
the  New  York  and  Queens  County  to  provide  power  for  the  operation 
of  an  increased  number  of  cars.  The  report  says  that  prolonged 
strikes  have  delayed  the  completion  of  power  houses  and  the  securing 
of  the  necessary  machinery. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Phil- 
adelphia, manufacturer  of  the  "chloride  accumulator,"  has  recently 
closed  a  contract  through  the  Canadian  General  Electric  Company, 
Limited,  its  representative  in  Canada,  for  an  installation  in  the  power 
house  of  the  Toronto  Railway  Company.  This  battery,  to  be  used 
on  its  system,  consists  of  276  cells  having  a  capacity  of  3,000  amp. 
for  regulating.  A  contract  has  also  been  closed  with  the  Bangor 
Public  Works,  Bangor,  Me.,  for  a  railway  battery  consisting  of  264 
cells  having  a  regulating  capacity  of  160  amp.  This  battery  has  con- 
taining cells  of  sufficient  capacity  to  allow  of  a  future  increase  of 
50  per  cent.  The  Carnegie  Steel  Company  has  contracted  for  the 
installation  of  a  battery  at  its  Youngstown  (Ohio)  works  for  use  in 
regulating  the  violent  fluctuations  of  load  due  to  the  starting  and 
stopping  of  motors,  this  battery  having  a  capacity  of  1,600  amp.  at 
260  volts.  The  Chicago  Edison  Company  has  contracted  for  a  bat- 
tery for  its  Haddock  Place  station  having  a  capacity  of  16-800  amp.- 
hours  at  128  volts.  Contracts  have  also  been  closed  with  the  United 
States  Government  for  a  battery  at  Fort  Totten,  consisting  of  62-640 
amp.-hour  cells,  the  Stevens  Building,  Detroit,  Mich.,  140-160  amp.- 
hour  cells,  the  House  of  the  Good  Shepherd,  Roxborough,  Mass., 
62-160  amp.-hour  cells,  and  Johnson-Kahn  Company,  68-560  amp.- 
hour  cells,  these  latter  installations  being  for  lighting  and  power  work. 

WIRELESS  TELEGRAPH  CONTRACTS.— We  are  informed 
that  the  "Telefunken"  Company  for  wireless  telegraphy,  of  Berlin, 
has  received  another  large  order  from  the  United  States  Navy,  for 
the  equipment  of  ten  more  ships.  The  United  States  Navy  will, 
therefore,  have  in  a  short  time  more  than  60  stations  of  this  system. 
The  station  equipment  last  ordered  will  be  shipped  directly  to  East- 
ern Asia  in  order  to  be  installed  on  board  the  ships  of  the  American 
navy  stationed  there.  It  is  to  be  assumed  that  in  this  way  a  larger 
number  of  stations  for  wireless  telegraphy  will  be  formed  at  the 
coast  and  in  the  interior  of  eastern  Asia.  The  company  mentioned 
is  very  active  at  present  in  the  sea  north  of  Germany,  to  equip  all 
light  ships  with  apparatus  for  communication  with  the  coast  stations 
of  the  German  navy.  The  Swedish  navy  has  also  adopted  the  Tele- 
funken system  and  operates  at  present  more  than  20  stations.  This 
year's  naval  manoeuvres  have  given  satisfactory  results  with  respect 
to  the  reliability  of  the  system  and  the  distance  of  the  transmission 
of  messages,  so  that  the  equipment  of  further  stations  is  expected. 

MAGNETIC  SEPARATION  OF  ORES.— We  have  received  the 
following  from  the  Maschinenbau-Anstalt  Humboldt,  of  Kalk,  near 
Cologne :    "Our  attention  has  been  drawn  to  an  extract  appearing  in 


your  iskuc  ol  the  i»l  of  October  uiuler  the  hcadiiiK,  'Magnctu  Sepa- 
ration of  OreH  l-'abre,'  uiid  we  Hhouhl  not  like  to  let  this  pass  without 
pointing  out  that  it  does  not  (|uilc  correctly  describe  the  situation, 
as  we,  the  above  named  company,  have  taken  over  the  management 
of  llic  Wclherill  business  which  was  foriin-ily  in  the  hands  of  the 
owners,  the  Metalhirgische  (iesellschaft,  ot  hranklorl,  of  the  Weth- 
crill  p.'ilents,  by  arrangement  with  the  European  Wetherill  syndicate. 
In  our  works  we  have  a  perfeclly-ariaiiged  testing  station,  which  can 
be  placed  at  the  disposal  of  people  interested.  The  Wetherill  sep- 
arators arc  manufactured  in  rnir  works,  and  we  have  already  fitted 
up  a  large  number  of  plants  with  them." 

POWER  FROM  THE  OHIO.— A  special  dispatch  from  Cincin- 
nati of  November  y  says:  "Leading  electricians  from  all  parts  of  the 
country  were  in  conference  here  this  afternoon  over  the  proposition 
to  utilize  the  falls  in  the  Ohio  River  at  Louisville  for  power  for  trac- 
tion, electric  light  .ind  other  plants  Ihrougliout  Indiana,  Kentucky 
and  (Jliio,  The  Philadelphia  syndicate  which  controls  the  traction 
lines  in  Cincinnati,  Indianapolis,  and  other  parts  of  Ohio  anrl  Indiana 
has  had  experts  examining  into  the  feasibility  of  the  plan  for  some 
lime,  and  they  have  reported  favorably.  At  Louisville  to-morrow 
I  he  engineers  who  were  here  to-day  will  confer  with  government 
engineers  before  taking  the  matter  up  with  Congress." 

PELTON  WATI:R  WHEEL  CONTRACT.— The  Edison  Elec- 
tric Company,  of  L-os  Angeles,  has  recently  contracted  with  the  Pel- 
ton  Water  Wheel  Company,  of  San  Francisco,  for  two  500-hp  water 
wheels  to  drive  electric  generators  in  the  new  station  on  Lytic  Creek, 
near  Redlands.  This  makes  the  fifth  hydraulic  station  of  the  Edi'^on 
Company.  The  wheels  will  work  under  480-ft.  head  and  will  be 
equipped  with  needle  regulating  nozzles,  adjustable  by  hand,  and 
leather-packed  ball  joints,  operated  by  governor.  The  generators 
will  be  two  General  Electric  machines,  taken  from  another  plant, 
and  will  operate  at  a  speed  of  375  r.p.m.  The  contract  also  calls  for 
two  exciter  water  wheels. 

CANADIAN  WESTINGHOUSE  COMPANY.— A  Canadian 
correspondent  writes  that  work  is  being  rapidly  pushed  upon  the 
factory  of  the  Canadian  Wcstinghouse  company  at  Hamilton,  Ont., 
which  will  give  employment  to  1,000  men.  The  American  company, 
he  states,  has  upon  its  books,  at  the  present  time,  unfilled  contracts 
and  orders  for  Canada  of  upwards  of  $750,000  worth  of  electrical 
apparatus.  Until  the  completion  of  the  works  at  the  city  of  Hamil- 
ton electric  apparatus  for  the  Canadian  market  will  be  manufactured 
at  Pittsburg,  Pa.,  but  will  be  sold  through  the  agents  of  the  Canadian 
company. 

C.  &  C.  MOTOR  ORDERS.— The  C.  &  C.  Electric  Company  re- 
ports a  considerable  picking  up  in  the  demand  for  small  motors  for 
clothing  manufacturing  plants,  etc.,  in  New  York.  Three  C.  &  C. 
motors  varying  from  8  hp  to  40  hp,  are  to  be  installed  in  the  new 
Rogers  Building,  Fourteenth  Street  and  Sixth  Avenue.  The  motors 
will  be  used  for  operating  Sturtevant  ventilating  apparatus.  An 
order  has  been  secured  from  Australia  for  small  motors,  which  are 
to  be  utilized  for  driving  the  printing  presses  of  the  Sydney  Bulletin. 

ELECTRIC  ELEVATORS.— The  New  York  Times,  in  its  new 
building  on  West  Forty-second  Street,  is  putting  in  five  passenger 
and  two  freight  elevators,  all  electric,  furnished  by  the  Otis  Elevator 
Company.  The  passenger  cars  will  each  have  a  carrying  capacity  of 
3,000  pounds  and  will  travel  at  a  speed  of  500  ft.  a  minute.  One  will 
be  equipped  with  a  special  gearing  by  means  of  which  it  will  be 
enabled  to  handle  the  safes  which  come  into  the  building.  This  ele- 
vator will  be  capable  of  lifting  a  safe  w-eighing  6,000  pounds. 

THE  WAGNER-BULLOCK  ELECTRIC  COMPANY,  of  San 
Francisco,  has  been  awarded  the  contract  for  generators  and  other 
equipment  for  the  Cedar  Falls  Light  &  Power  Company,  for  $17,- 
685.80.  Former  bids  had  been  rejected  because  several  had  failed 
to  cite  samples  of  machinery  in  successful  use  for  a  longer  period 
than  six  months.  The  Wagner-Bullock  Electric  Company  agrees 
to  have  part  of  the  equipment  installed  within  five  and  a  half  months' 
time  after  acceptance  of  its  bid. 

BRAZILIAN  LIGHTING  AND  POWER  PROJECT.— South 
American  advices  state  that  E.  Gandolfo  &  Co.,  of  Rio  de  Janeiro, 
are  primarily  interested  in  a  project  to  erect  a  large  plant  in  the 
Brazilian  capital  for  the  purpose  of  generating  current  for  light  and 
power  use  in  Belgrano,  Saavedera,  Villa  Mazzini,  Villa  Devote  and 
General  Urquisa,  all  suburbs  of  Rio. 

ENGINES  FOR  NEW  LONG  ISLAND  POWER  HOUSE.— 
Two  20-in.  X  40-in.  X  42-in.  tandem  compound  engines  are  to  be 
installed  in  the  new  plant  at  Rockville  Center  of  the  New  York  & 
Long  Island  Traction  Company.  The  contract  was  secured  through 
the  New  York  office  of  the  C.  &  G.  Cooper  Co. 

BALL  ENGINE  CONTRACT.— The  Presbyterian  Hospital,  New 
Y'ork  City,  has  ordered  from  the  Ball  Engine  Company,  Erie,  Pa., 
two  direct-connected  units,  one  of  135  hp  and  one  of  100  hp. 
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OSCEOLA,  ARK. — Two  switchboards  of  150  drops  capacity  each  are  in 
operation  at  the  exchange  of  the  TriStatc  Tek-phone  Company,  which  has  200 
subscribers.  The  company  owns  150  miles  of  toll  line,  and  it  is  its  purpose 
to  build  20  more  miles  of  metallic  copper  toll  line  and  30  miles  of  metallic 
iron.     It  may  put  in  an  automatic  exchange  in  addition  next  year. 

LONE  ROCK,  ARK.— Mr.  E.  A.  I'aris,  manager  of  the  Batesville  &  Win- 
nerva  Telephone  Company,  informs  us  the  outlook  is  most  promising,  that  the 
country  has  just  bi-en  opened  up  by  a  new  railroad,  new  towns  are  sjjringing 
up  and  being  settled  rapidly  and  the  old  towns  are  growing.  An  additional 
exchange  and   100  miles  of  toll  line  are  planned  for  early  erection. 

ATLANTA,  GA. — An  up-to-date  system  of  underground  police  and  fire 
alarm  wires  is  being  completed  in  Atlanta. 

AUGUSTA,  GA. — The  Strowger  Automatic  Telephone  Company,  of  Au- 
gusta, has  completed  a  connection  with  the  Wilkes  Telephone  Company,  giv- 
ing an  enlarged  out-of-town  service. 

WASHINGTON,  ILL.— The  Washington  City  Rural  Telephone  Company  has 
been  incorporated;  capital  $10,000.  Incorporators:  George  M.  Myers,  Paul  G. 
Goddard  and  E.   Garber. 

STAR  CITY,  IND.— The  Star  City  Telephone  Company  has  filed  articles 
of  incorporation  with  the  Secretary  of  State.  The  capital  stock  is  $50,000. 
The  incorporators  are  William  L.  Bott,  George  L.  Buck,  Michael  Fuff,  N.  A. 
Murphy  and  J.  L.  Lowrey. 

INDIANAPOLIS,  IND.-  Long  distance  telephone  lines  reaching  through 
northern  Indiana  as  well  as  local  lines  were  considerably  inconvenienced  and 
put  out  of  service  for  several  hours  Oct.  31  by  earth  currents  coincident  with 
the  appearance  of  sun  spots. 

COLUMBUS,  IND. — Fire  damaged  the  exchange  of  the  Citizens'  Telephone 
Company.  Several  lines  in  the  country  were  burned  out  and  the  cable  con- 
taining over  one  hundred  city  lines  was  burned  in  two.  These  lines  will  all 
be  out  of  service  until   a  new  cable  can  be  installed. 

BATESVILLE,  IND.— The  Batesville  Telephone  Company  has  completed  its 
organization  and  filed  articles  of  incorporation  with  the  Secretary  of  State. 
The  capital  stock  is  placed  at  $5,000.  August  Bloenner,  John  W.  Wilker, 
George  A.  Bass  and  E.  C.  Timmerman  are  the  promoters. 

INDIANAPOLIS,  IND. — S.  P.  Sherrin,  president  and  general  manager  of 
the  New  Long-Distancc  Telephone  Company,  is  the  recipient  of  much  praise 
for  having  permitted  the  use  of  the  company's  wires  free  of  charge  to  the 
friends  of  the  15  foot-ball  students  killed  in  the  recent  railway  wreck  in  this 
city.  By  means  of  these  wires  the  families  of  the  unfortunate  athletes  were 
immediately  communicated  with  in  various  parts  of  the  state. 

VINCENNES,  IND.— The  City  Council  has  threatened  to  repeal  the  or- 
dinances granting  franchises  to  the  Central  Union  Telephone  Company  and  the 
Knox  County  Home  Telephone  Company  for  a  refusal  or  failure  to  furnish 
the  National  Rolling  Mill  Company,  of  this  city,  with  telephone  service.  The 
rolling  mill  company  employed  non-union  men  to  build  its  plant  and  the  union 
men  employed  by  the  telephone  companies  refused  to  run  the  wires  or  place 
the  telephones  in  the  rolling  mill  offices.  The  council  takes  the  view  that  a 
refusal  of  union  men  to  place  telephones  is  not  a  sufficient  excuse  and  resolved 
that  it  would  he  the  policy  of  the  city  to  look  to  the  bonds  of  the  telephone 
companies  on  tile  with  the  city,  for  all  reparation  occasioned  by  the  failure 
of  the  telephone  companies  to  place  telephones  in  offices  of  the  rolling  mill  com- 
pany, upon  proper  application.  The  council  takes  the  ground  that  the  com- 
panies must  give  the   service  or  forfeit  their  franchises. 

DETROIT,  MICH. — The  Michigan  Telephone  Company  has  been  purchased 
at  foreclosure  sale  by  N.  W.  Harris,  of  New  York,  for  a  syndicate  of  bond- 
holders of  the  company  for  $4,100,000.  The  only  other  bidder  was  General 
F.  P.  Meaney,  of  New  York,  representing  the  American  Telephone  &  Tele- 
graph Company,  who  bid  $4,000,000.  George  W.  Harriman,  of  Boston,  made 
a  formal  protest  against  the  sale  on  behalf  of  himself  and  other  stockholders, 
declaring  that  he  believed  the  plant  was  being  sacrificed. 

STILLWATER,  MINN.— The  Northwestern  Telephone  Exchange  Company 
has  commenced  the  operation  of  its  new  system. 

HALLOCK,  MINN. — Swanson  and  Halvorson,  of  Warren,  Minn.,  have 
bought  the   local   telephone  exchange   here  and   will  make   improvements. 

NEBRASK.A  CITY,  NEB. — The  Nebraska  City  Telephone  Company  has  in- 
creased its  capital  stock  from  $50,000  to  $100,000. 

OM.\HA,  NEB. — The  Postal  Telegraph  Company  is  building  a  line  between 
Omaha  and  Denver  along  the  Union  Pacific  Railway. 

DEMING,  N.  M. — The  Luna  County  Telephone  &  Improvement  Company 
has  been  organized  here  with  a  capital  stock  of  $100,000  for  the  purpose  of 
establishing  and  operating  a  complete  telephone  system  in  this  city.  The  in- 
corporators are  Sigmund  Lindauer,  Newton  A.  Bolich,  Frank  Du  Launey  and 
John  J.  Jeffries,  all  of  Deming. 

NUNDA,  N.  Y. — The  Nunda  Telephone  Company  will  construct  a  line  to 
Dalton  and  another  to  Brooks  Grove.  The  company  has  just  completed  four 
lines  in  the  town  of  Portage,  and  25  subscribers  have  been  connected  therewith. 

ASHEVILLE,  N.  C. — The  city  board  of  Ashevillc  has  passed  the  ordinance 
merging  the  Citizens  Telephone  Company  into  the  Southern  Bell  Telephone 
Company.     There  was  much  opposition  on  the  part  of  the  citizens. 

ZANESVILLE,  OHIO.- — Tlie  Woodsfield  Telephone  Company  is  rebuilding 
50  miles  of  toll  line  and  putting  in  cable  additions.  It  will  build  six  miles 
of    new    toll    line    this    fall    and    improve    the    system    generally;    and    will    also 


build  an  exchange  at  Beallsvillc,  Ohio.     The   Dayton  exchani^e  has  grown  from 
150  subscribers  in   1902  to  275  at  the  present  time.     Its  rates  are  $12  and  $15. 

BLUFFTON,  OHIO.— A  300-drop  Eureka  board,  and  North  and  Swedish- 
American  instruments  are  in  use  at  the  exchange  of  the  Bluffton  Telephone 
Company,  which  has  at  present  420  subscribers,  128  of  which  were  added  in 
the  last  II  months.  The  rates  charged  are  $12  and  $24  per  annum.  Mr.  O.  G. 
Snyder,  manager,  informs  us  that  a  few  rural  lines  and  one  toll  line  are  pro- 
jected, and  that  the  outlook  seems  fair  for  an  increase  next  spring.  The 
company  has  practically  all  the  farms  within  a  radius  of  from  four  miles 
north  to  nine  miles  west,  east  and  south,  one  sub-station  and  twenty-eight 
telephones,  all  metallic  toll  and  party  lines  through  the  country. 

GUTHRIE,  OKLA.— The  lamp  signal  system  is  now  being  installed  by  the 
Guthrie  Telephone  Company.  Ericsson  apparatus  is  used.  There  are  750 
subscribers,   with    150   more   to  connect. 

KINGFISHER,  OKLA.— A  new  office  is  being  built  for  the  telephone  ex- 
change at  Kingfisher,  owned  by  Mr.  W.  J.  Steele,  who  contemplates  installing 
a  new  Kellogg  switchboard.     Service  is  furnished  to  255  subscribers. 

PERKINS,  OKLA.— About  30  miles  of  rural  lines  are  projected  by  the  tele- 
phone exchange  owners  at  this  place, — Messrs.  J.  M.  Boone  &  Sons.  The  sys- 
tem comririses  25  subscribers,  with  good  prospects  for  an  increase  in  this 
number. 

PONC-\  CITY,  OKLA. — The  Pioneer  Telephone  Company,  through  the 
local  manager,  Mr.  E.  A.  Hildcbrand,  informs  us  that  its  outlook  is  very  good, 
that  it  is  offered  more  business  than  they  can  handle.  Three  hundred  miles  of 
toll  lines  have  recently  been  built.  At  Ponca  City  there  are  300  subscribers, 
Ericsson  apparatus  being  used. 

WOONSOCKET,  S.  D. — The  Woonsocket  Telephone  Company  uses  Stan- 
dard Telephone   &   Electric   Company's   telephones.      It   has    128   subscribers. 

SALEM,  S.  D. — A  200-drop  Western  Telephone  Mfg.  Company's  switch- 
board is  operated  by  the  Salem  Telephone  Company  which  has  117  subscribers. 

SCOTL.-VND,  S.  D. — Ninety  subscribers  are  furnished  with  telephone  serv- 
ice by  the  People's  Telephone  Company  which  uses  instruments  manufactured 
by   the   Standard  Telephone   &   Electric   Company. 

MITCHELL,  S.  D. — One  hundred  subscribers  were  added  to  the  list  of  the 
Mitchell  Telephone  Exchange  this  year,  making  375  at  the  present  time. 
"Eureka"  apparatus  is  used.  The  company  reports  a  steadily  increasing  busi- 
ness and  a  good  outlook. 

DEADWOOD,  S.  D. — The  Nebraska  (Bell)  Telephone  Company  has  com- 
pleted the  laying  of  conduits,  having  constructed  four  or  five  miles  of  con- 
duit along  the  principal  streets,  with  laterals  extending  along  the  alleys  and 
side  streets  to  reach  distributing  poles. 

MARYVILLE,  TENN.— There  are  165  patrons  of  the  Maryville  Telephone 
Exchange,  and  about  150  miles  of  toll  line.  This  is  a  mutual  exchange,  and 
the  outlook  is  good  for  a  steady  growth. 

MARTIN,  TENN.— A  gain  of  about  40  telephones  a  year  is  the  record  of 
the  Weakley  County  Telephone  Company,  which  has  at  present  240  sub- 
scribers. The  charges  are  $1.25  for  residences  and  $2.25  for  business  per 
month. 

MEMPHIS,  TENN.— The  Memphis  Telephone  Company  reports  a  most  en- 
couraging outlook.  The  company  began  business  in  August,  1902,  and  now 
has  3,100  subscribers,  with  40  miles  of  toll  line  of  which  it  is  building  more. 
The  charges  are   $2.50   for  residence  and   $4   for  business  service. 

NEWPORT,  TENN.— The  Newport  Telephone  Company  now  has  connection 
with  Asheville,  N.  C,  and  is  building  an  exchange  in  Greenville,  Tenn. 
When  the  latter  is  completed,  it  will  be  connected  with  all  towns  from  Knox- 
ville,  Tenn.,  to   Lynchburg,   Va. 

MORRISTOWN,  TENN.— It  is  planned  to  build  a  number  of  new  toll 
lines  by  the  Citizens'  Telephone  Company.  This  company  expects  soon  to 
have  connection  with  Chattanooga  and  Bristol  (Tenn.)  through  the  inter- 
vening independent  telephone  companies.  It  has  230  subscribers  in  Morns- 
town  and  70  outside  of  that  place.  Mr.  Thomas  N.  Horner  is  secretary  and 
treasurer. 

TR.\CY  CITY,  TENN. — There  are  294  subscribers  to  the  Dixie  Telephone 
Company  which  operates  a  300-drop  American  Electric  switchboard.  Mr.  K. 
A.  Banholzer,  the  general  manager,  states  that  several  large  coal  companies 
are  preparing  to  open  up  within  ten  miles  of  Tracy  City  and  build  new  towns, 
and  the  Dixie  Company  is  preparing  to  supply  them  with  telephones  as  they 
may   need  them. 

SMITHVILLE.  TEX. — A  telephone  company  is  being  organized  here  for 
the  purpose  of  installing  and  operating  a  local  exchange.  S.  L.  Staples  can  give 
information. 

COMMERCE,  TEX.— The  Commerce  Telephone  Company  is  making  part  of 
its  toll  lines,  of  which  there  are  some  55  miles,  metallic,  and  is  extending  and 
increasing  the  exchange  at  Commerce,  which  has   140  subscribers. 

CENTER,  TEX. — The  Sabine  Valley  Telephone  Company,  Mr.  W.  A.  King, 
manager,  has  115  subscribers  at  Center.  The  company  has  150  miles  of  toll 
lines  and  plans  to  build  50  miles  more. 

AMARILLO,  TEX. — The  installing  of  a  larger  switchboard  is  under  con- 
sideration by  the  Amarillo  Telephone  Exchange  which  has  290  subscribers, 
paying  $3  for  business  and  $1.50  per  month  for  residence  service. 

BE.'VUMONT,  TEX. — The  Beaumont  Telephone  Company  has  850  sub- 
scribers, and  an  increase  to  the  full  cable  capacit\ — 1400— is  looked  for. 
It   charges  $3  and  $2  a   month.      Stromberg-Carlson   instruments   are  employed. 

BIG  SPRINGS,  TEX.— General  Manager  C.  L.  .Mderman,  of  the  Western 
Telephone  Company  has  connections  with  800  miles  of  toll  lines,  and  toll  lines 
to  the  extent  of  214  miles  are  under  contemplation.  Kellogg  apparatus  is 
used.     T\ie  company  has  210  subscribers. 

COLEMAN,  TEX. — A  toll  line  from  this  place  to  Burkett,  20  miles,  is  pro- 
jected by  the   Coleman   Telephone   Exchange.     This   system  has   recently   passed 
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from  the  ownrr>lii|i  of  Mr.  1).  W.  Walton  to  Mr.  K.  U.  ItullinKtworlli.  Witc 
bat  licen  ortlcrnl  for  loinc  rtncli  (rlr|>lionci  IJ  artd  15  milci  (rem  town,  in 
•dililion  to  the  Uurkrit  line. 

ABII.KNE.  TKX.  Tlic  Kohrrtt  Tricphone  &  Electric  Co.  opcrttet  a  ioo-drop 
Kcllog|[  twitchboaril  and  a  100  drop  Connecticut  Tel.  &  Elec.  twilchboard, 
and  iiumlK'r*  nl  pirnnit  37$  tubtciibrrt,  who  pay  %i  per  month  for  butinctt, 
$1.50  per  miinlh  for  oDUe  and  ti  per  month  for  retidence  trrvicr.  The  com- 
pany hat  rri'rntly  uddrd  jo  mllea  of  toll  line  and  contrmplale*  adding  15 
milei  more.     Mr.  C.  \V.   Knbertt  it  pretideni  and  general  manager. 

WARKKNTON,  VA.— An  addition  of  to  tnilct  of  toll  line  and  J5  tubtcriberi 
are  in  protpcct  by  the  VV'arrrnton  Telephone  Rxchange,  which  now  number* 
lao  lubtcribert,  uiing  "Sumter"  apparatut.  The  company  writet  that  the  de- 
mand fur  telephone  aervice  is  beyond  ilt  expectation!  and  it  taxing  itt  re- 
•ourcei  to  keep   up   with    the   growth. 

I.YNOK.N,  WASH.— Local  businett  men  nre  forming  •  company  lo  inttall 
a   telepbone   rxcbnngc   here. 

OODOKVII.I.K,  WIS. — The  Witcontin  Telephone  Company  it  building  a 
line    between    this  city   and    Madison. 

ST.  CROIX.  WIS. — The  St.  Croix  Valley  Telephone  Company  furnishei 
■ervice  to  350  subscribers,  operating  a  loo-drop  Standard  twitchboard. 

LODI,  WIS. — The  I.odi  Telephone  Comp.iny  is  using  at  present  the  grounded 
system  on  a  metallic  board.     There  are  206  subscribers  who  p.iy  $1    per  month. 

PRESCOTT,  WIS.— The  Prescott  Telephone  Exch.inge  numbers  118  sub- 
■criliers,  who  p-iy  7sc.  per  month  each.  Mr.  George  S.  Ilollistcr  is  m.-in.'igcr. 
"Victor"   apparatus   is  used. 

PORTAGE,  WI.*^. — .N  500. drop  Standard  board  is  operated  by  the  Portage 
Telephone  Comp.iny  whicli  has  450  subscribers  paying  $1  a  month.  An  en- 
couraging outlook  is  reported. 

FORT  ATKINSON,  WIS.— Some  farmers'  lines  are  to  be  built  by  the  Jef- 
ferson County  Telephone  Conip-iny,  which  has  255  subscribers  and  uses  Stan- 
dard Tel.    &    Elec.    Company   apparatus. 

SHARON,  WIS. — A  Sterling  aoo-drop  switchboard,  with  120  insLilIcd,  is 
operated  by  the  Sharon  Telephone  Company.  Twenty-five  miles  h.ive  recently 
been  added.     The  charges  are  $1  and  $2  per  month. 

VIROQU.X,  WIS. — The  Viroqua  Telephone  Exchange  was  built  in  1897, 
commenced  with  47  subscribers;  it  has  now  260.  The  outlook  for  the  future 
is  very  good,  and   four   farmers'   lines  are   projected. 

MONROE,  WIS. — A  soo-drop  St.mdard  switchboard  is  operated  by  the  Mon- 
roe Telephone  Company,  with  its  475  subscribers.  Not  a  rapid  but  still  a  sat- 
isfactory growth  is  the  report  of  Secretary  Louis  A.  Hodges. 

MAZOMANIE,  WIS. — The  Maiomanie  Telephone  Company  reports  a  steady 
growth  and  good  outlook.  It  has  200  subscribers  and  operates  100  miles  of 
toll   line.     Standard  and  Kellogg  apparatus  are   here  represented. 

SP.-\RTA,  WIS. — The  Monroe  County  Telephone  Company,  which  has  been 
in  operation  four  years,  o|>erates  a  220-drop  Standard  switchboard,  and  has  220 
subscribers  and  150  miles  of  toll  line.  It  is  planned  to  build  some  farmers' 
lines. 

NEW  RICHMOND,  WIS.— The  Phoenix  Telephone  Exchange,  owned  by 
F.  W.  Epiey,  operates  a  20o-drop  "Express"  switchboard.  It  numbers  160 
subscribers,  who  pay  $2  per  month  for  business  and  $1  per  month  for  residence 
service. 

M.\USTON,  WIS. — The  telephone  service  at  this  place  is  under  the  control 
of  the  Mansion  Electric  Light  &  Power  Company.  There  are  285  subscribers, 
Standard  Telephone  &  Electric  apparatus  being  employed.  A  good  outlook  is 
reported. 

GRAND  RAPIDS,  WIS. — The  Wood  County  Telephone  Company  is  plan- 
ning to  spend  $8000  in  rebuilding  and  improving  the  plant,  adding  a  100- 
drop  section  of  board,  hanging  considerable  cable,  etc  The  490  subscribers 
use    Stromberg-Carlson   instruments. 

MERRILL,  WIS. — The  reconstruction  of  its  entire  system  has  just  been 
completed  by  the  Merrill  Telephone  Company  which  bought  the  poles  and  lines 
of  the  Wisconsin  Telephone  Company.  The  subscription  list  has  doubled  in 
two  years  at  Merrill  and  has  now  420  names. 

MINERAL  POINT,  WIS.— The  Mineral  Point  Telephone  Company  operates 
at  present  a  2oodrop  switchboard  of  Standard  make,  but  reports  that  this  will 
probably  have  to  be  increased  to  400  drops.  From  60  subscribers  in  1899  to 
220  in  September,  1903,  shows  that  the  company  has  had  a  very  healthy  increase. 

ELKHART  LAKE,  WIS. — An  exchange  at  Chilton,  with  a  loo-drop  Strom. 
berg-Carlson  switchboard,  one  at  Kiel  with  100  drops,  another  at  New  Holstein 
with  25,  and  a  fourth  at  Elkhart  Lake  with  50  drops,  are  operated  by  the 
Eastern  Wisconsin  Telephone  Company.  The  company  has  a  total  of  200 
subscribers  and  220  miles  of  toll  line. 

MARSHFIELD,  WIS. — The  owner  of  the  telephone  system  at  this  place, 
Mr.  J.  C.  Marsh,  reports  that  he  has  a  first-class,  up-to-date  exchange  and  fine 
offices,  owing  also  the  building.  An  increase  of  150  during  the  next  two 
years  is  anticipated.  Three  hundred  subscribers  are  supplied  with  service 
through  the  400-drop  Stromberg-Carlson   switchboard. 

OAKFIELD,  WIS.— There  are  117  subscribers  to  the  Oakfield  Telephone 
Company,  using  American  Electric  apparatus.  Mr.  W.  E.  Bristol  informs  us 
that  it  had  about  600  messages  per  month  over  its  line  to  Fond  du  Lac  where 
it  had,  until  recently,  connection  with  the  Little  Wolf  River  Company,  now 
in  the  hands  of  the  Wisconsin  Telephone  Company    (Bell). 

RHINEL.ANDER,  WIS. — The  system  of  the  Rhinelander  Mutual  Telephone 
Company  is  full  metallic  central  energy  and  is  giving  the  best  of  satisfaction. 
The  Bell  Company  has  had  to  take  down  its  wires.  A  400-drop  American  board 
is  operated,  on  which  37s  connections  are  made.  The  company  has  just  in- 
stalled 3750  feet  50-pair  and  1000  feet  2S-pair  cable,  and  contemplates  install- 
ing more  cable. 


KACINE.  WIS  Durii.g  the  putt  year  the  Racine  Tele|ihonc  Company  hat 
Increased  ilt  lubtcriptlon  lut  by  500  namet,  ond  hat  now  1700  tubtcrilwrs. 
Thli  increate  hat  come  without  the  aid  of  a  solicitor.  It  it  expected  to  thow 
during  the  coming  year  a  •Imllar  increate  to  that  of  the  patt  twelve  montht. 
An  rxchange  hat  recently  lieen  ittrted  at  Kenoiha,  Wit.,  and  the  Racine 
Company  will  have  conne.tion  lo  that  city,  which  ha*  a  population  of  20,000. 
Sterling  apparatut  it  uted. 

LACROSSE,  WIS.— Mr.  H.  M.  Uounce,  manager.  LaCroite  Telephone  Com- 
pany, furnlthes  the  following:  "Thil  company  hat  recently  inttalled  a  new 
common  battery  board  of  the  lalett  lypr,  iiting  the  Dean  four  party  selective 
tyttem.  Our  board  it  Ihe  tiitt  built  by  the  Kellogg  Company  uting  45  voltt. 
During  the  pott  year  we  have  added  about  20,000  feet  of  cable  and  largely 
rebuilt  the  iiliint.  Thr  prospect  teemt  good  to  add  to  our  subscription  lilt. 
We  ore  hampered  quite  a  bit  by  not  having  tome  good  copper  long  distance 
linet,  The  toll  lines  we  have  cover  the  surrounding  country  for  about  50 
milci  very  well,  but  further  than  that  we  cannot  get  good  service."  The  Kel- 
logg switchboard  innlailcd  here  hat  a  cai)acity  of  3600;  there  arc  950  sub- 
scribers at    present. 

SAN  JUAN  ItAUTISTA,  MEX.— Many  new  tricphone  exchanges  have  been 
eitablithed  in  townt  in  this  stale.  There  ore  at  present  428  miles  of  tebphone 
lines  in  the  state  of  Tabotco  of  which  this  city  it  the  capital. 

MERIDA,  MEX.— A  submarine  telephone  cable  it  being  laid  across  the  arm 
of  the  Gulf  between  Progreso  and  nearby  towns  on  the  coast.  An  underground 
cable  is  also  being  laid  between   Mcrida  and   Progreso. 
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BIRMINGHAM,  ALA.— Bids  will  be  received  Nov.  24  by  the  Executive 
Committee  Alabama  Girls'  Industrial  School,  Morris  Hotel,  for  construction 
work  and  wiring  for  an  electric  light  plant.  Address  Francis  M.  Peterson, 
president. 

DOUGLAS,  ARIZ. — The  Douglas  Improvement  Company  will  increase  the 
capacity  of  its  electric  light  and  power  plant  hire.  Additional  machinery 
will  be  purchased. 

CLIETON,  ARIZ.— George  Pence,  of  El  Paso,  who  is  promoting  the  elec- 
tric power  project  for  this  city  and  the  town  of  Morenci,  announces  that  he 
has  interested  New  York  capital  in  the  enterprise  and  that  the  work  of  con- 
struction will  commence  as  soon  as  the  necessary  surveys  are  completed.  The 
power  will  be  obtained  from  the  San  Francisco  and  Gila  rivers  and  4000-hp 
is   promised. 

BERKELEY,  CAL.— A  heating  and  lighting  plant,  to  cost  $50,000,  is  to  be 
installed  at  the  University  of  California.  Plans  for  the  new  system  have  been 
prepared  by  John   Galen   Howard   and   Prof.    C.    L.   Cory. 

SAN  FRANCISCO,  CAL.— A.  G.  Wishon,  manager  of  the  San  Joaquin 
Power  Company,  in  which  H.  E.  Huntington  is  interested,  has  received  ad- 
vices from  Washington  saying  that  his  application  for  a  power  site  on  Gov- 
ernment land  on  the  Tule  River  in  Fresno  County,  Cal.,  had  been  approved. 
The  construction  of  an  electric  power  house  will  be  commenced  in  the  near 
future,  the  location  being  20  miles  east  of  Forterville.  About  6oo-hp  can 
be  developed. 

SULPHUR  SPRINGS,  COLO.— The  Hot  Sulphur  Springs  Light,  Power  & 
Water  Company  has  been  organized  with  Frank  N.  Briggs,  president,  and  D.  P. 
Howard,  secretary.  This  company  proposes  to  construct  water  works  and  an 
electric  light  plant.  Work  will  soon  be  commenced  on  a  dam  across  Grand 
River  in  Byers'  caiion,  whicli  will  furnish  water  power  for  the  enterprise. 

WINDER,  GA. — The  city  has  purchased  a  site  for  an  electric  light  plant, 
which  will  cost  $15,000.  It  will  have  a  capacity  of  30  arc  and  500  incandes- 
cent lamps. 

EATONTON,  GA.— The  Eatonton  Electric  Cotton  Mills  and  electric  plant, 
together  with  two  valuable  water  powers  on  Little  River  have  been  purchased 
by  J.  B.  and  Burke  Floyd,  of  Savannah,  Ga.,  for  $42,000. 

FAIRMOUNT,  IND. — The  town  board  is  making  arrangements  to  install  an 
electric  lighting  plant,  to  cost  $15,000.  The  citizens  have  agreed  to  pay  five 
years'  lighting  bills  in  advance  in  order  to  ensure  the  installation  of  the  plant. 

SHOALS,  IND. — The  Martin  County  Hydraulic  Company  has  been  incor- 
porated to  construct  a  dam  in  east  fork  of  White  River,  and  build  and  op- 
erate a  water  plant  to  generate  electric  power.  W.  L.  Stoyand  D.  A.  Yoder 
are  chief  promoters. 

RUSHVILLE,  IND.— Bids  will  be  received  by  Harry  Lakin,  City  Clerk,  on 
Nov.  19  for  loo-kw  and  one  25o-kw  generators  direct  connected  to  en- 
gines; switchboard,  piping,  transformers,  lights,  etc. ;  also  one  for  a  250-kw 
belted  type  single-phase  generator,  one  engine  arranged  for  belt,  belting, 
switchboard,  piping,   lights  etc. 

SOUTH  BEND,  IND.— The  South  Bend  Electric  Company  has  been  awarded 
the  contract  for  lighting  streets  for  a  term  of  10  years  on  a  basis  of  450 
lamps,  at  4,000  hours,  as  follows:  For  7.5  ampere,  series  enclosed,  alternating 
current,  arc  lamps,  $78.75  with  wood  pole  lines;  $83  with  iron  poles  and  $95 
with   underground  system;    for  50-cp  incandescent  lamps,  $30.60. 

DELPHI,  IND. — A  great  deal  of  interest  is  being  taken  here  in  the  pro- 
posed improvement  of  the  Wabash  and  Tippecanoe  rivers.  It  is  suggested 
to  drain  the  Kankakee  into  the  Tippecanoe  which  empties  into  the  Wabash. 
The  proposed  scheme  will  solve  the  water  power  problem  at  Horse  Shoe  Bend 
where  it  is  proposed  to  build  a  dam  for  power  to  generate  electricity. 

VINCENNES,  IND. — The  National  Rolling  Mill  Company,  anxious  to  com- 
plete its  plant,  asked  the  local  electric  light  company  to  place  arc  lights  in  the 
street,  so  that  work  could  be  done  night  and  day.     The  Rolling  Mill   Company 
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employs  non-union  labor  and  the  union  men  employed  by  the  electric  light 
company  refused  to  place  the  lamps  in  the  street  and  in  the  company's  offices. 
At  a  regular  meeting  of  the  council  on  Oct.  27  the  electric  light  company  was 
ordered  to  do  the  work  or  forfeit  its  franchise.  The  council  held  that  the  com- 
pany must  give  the  service  and  the  refusal  of  one  set  of  men  to  do  the  work 
was  not  sufHcicnt  excuse. 

ESSEX,  lA. — Farris  &  Eastman,  of  Clarinda,  la.,  are  reported  interested  in 
the  construction  of  an  electric  light  plant  for  Essex. 

OTTAWA,  KAN. — The  city  is  discussing  the  question  of  municipal  ownership 
of  water  and  light,  as  a  result  of  a  request  from  the  company  which  now  has 
the  contract  for  a  renewal  of  the  franchise. 

DANSVILLE,  KY. — It  is  proposed  to  construct  an  electric  light  plant,  to 
cost  about  $30,000.     Prof.   Gordon  is  engineer. 

NEW  ORLEANS,  LA. — The  Special  Lighting  Commission  of  Council  re- 
jected the  bid  of  the  Colonial  Electric  Company  of  New  York  for  the  construc- 
tion of  a  municipal  electric  light  plant,  and  adopted  a  resolution  authorizing 
the  Comptroller  to  secure  bids  for  lighting  the  city  for  10  years  as  per  speci- 
fications drawn  by  the  City   Electrician  and  City  Attorney. 

SARANAC,  MICH.— The  Village  Board  has  granted  D.  G.  Huhn  a  30-year 
fi-anchise   for  an  electric  light  plant,  and  made  a   lo-year  contract  for  lighting. 

AITKIN,  MINN. — It  is  stated  that  the  Council  will  purchase  additional 
machinery  for  the  municipal  lighting  plant. 

CHISIIOLM,  MINN.— P.  E.  Dowling  and  Jas.  Falk,  of  Eveleth,  Minn., 
have  submitted  a  proposition  to  install  an  electric  light  plant. 

SAG  HARBOR,  L.  I.,  N.  Y. — The  citizens  have  voted  to  issue  $24,000 
bonds  for  an  electric  light  plant. 

FILLMORE,  N.  Y.— W.  L.  Youngs,  of  Fillmore,  is  interested  in  the  Fill- 
more Electric  Light  &  Power  Company.  Water  power  is  to  be  used  to 
generate  electricity. 

OTEGO,  N.  Y. — The  Otcgo  Lighting  Company,  of  Otego,  has  been  incor- 
porated, to  manufacture  and  sell  electricity  for  light,  heat  and  power  pur- 
poses.    Directors:  B.  Cook  Broodfoot  and  Vincent  S.  Fuller,  of  Otego. 

EDENTON,  N.  C— The  First  National  Bank  of  Elizabeth  City  has  pur- 
chased the  $30,000  issue  of  s  per  cent.  30-year  water  and  electric  light  bonds 
issued  by  the  town  of  Edenton,  N.   C. 

CHARLOTTE,  N.  C. — An  electric  lighting  plant  consisting  of  a  triple  ex- 
pansion engine  with  direct  coupled  dynamo  and  no  arc  lights  has  been  ordered 
from  the  General  Electric  Company  for  the  new  Hoskins  Cotton  Mill  at  Char- 
lotte. 

SALISBURY,  N.  C— The  Yadkin  River  Electric  Power  Company,  of  Salis- 
bury, has  been  incorporated,  with  a  capital  of  $5,000,000,  by  the  Whitney 
Company,  of  Salisbury;  Geo.  I.  Whitney  and  H.  L.  W.  Hyde,  of  Pittsburg, 
Pa.,  and  Egbert  R.   C.   Hambley,   of   Salisbury. 

CHARLOTTE,  N.  C. — The  Westinghouse  Electric  &  Manufacturing  Com- 
pany is  preparing  plans  on  a  contract  for  electrical  equipment  and  machinery 
for  a  big  water  power  plant  on  Catawba  river  at  Mt.  Island,  N.  C.  E.  D. 
Latta,  of  Charlotte,  N.  C,  is  interested.  The  new  plant,  it  is  said,  will  supply 
power   for   manufacturing   and    municipal   use. 

NEWTON  FALLS,  OHIO.— Wade  Gardner,  City  Clerk,  writes  that  the  city 
is  investigating  the  cost  of  water  works,  a  sewerage  system  and  electric  light 
plant. 

SHAWNEE,  OKLA. — The  Shawnee  Light  &  Power  Company  has  been  or- 
ganized with  a  capital  stock  of  $200,000  for  the  purpose  of  establishing  and 
operating  an  electric  light  and  power  plant  here.  C.  N.  Jackson,  of  Shawnee, 
is   one   of   the   incorporators. 

HOUSTON,  TEX. — The  Water  Works  Company  here  is  preparing  to  install 
an  electric  filter  for  the  purpose  of  purifying  all  the  water  furnished  the  city 
for  domestic  purposes. 

SAN  SABA,  TEX.— The  San  Saba  Light  &  Ice  Company  has  been  organized 
here  with  a  capital  stock  of  $15,000.  The  company  will  install  an  electric  light 
plant.  The  incorporators  are  T.  C.  Henry,  J.  W.  Longley,  John  H.  Martin, 
T.  A.   Murray,  W.  S.   Sanderson  and  U.   M.   Sanderson,   all  of  San  Saba. 

OLYMPIA,  WASH.— The  Kilbourne  Clark  Company,  of  Seattle,  has  se- 
cured the  contract  for  the  electric   lighting  plant   for  the  capitol  at   $10,500. 

WALLA  WALLA,  WASH.— It  is  stated  that  bids  will  probably  be  received 
Feb.  IS  for  the  proposed  $250,000  hydro-electric  station  on  Walla  Walla 
River  for  the  North-Western  Gas  &  Electric  Company.  Samuel  Storrow,  Los 
Angeles,    Cal.,    is   engineer. 

NEW  LONDON,  WIS. — The  citizens  have  voted  to  issue  bonds  for  an  elec- 
tric light  plant. 

BELOIT,  WIS. — According  to  press  reports,  Beloit  College  will  build  a 
central  plant  to  supply  steam  heat  and  possibly  electric  light  for  the  several 
buildings  on  the  campus.  The  plant  will  be  erected  this  fall  and  enlargements 
made  next  year;  it  will  cost  from  $25,000  to  $30,000. 

HAMILTON,  ONT. — Owing  to  the  immense  increase  of  business,  the  Cat- 
aract Power,  Traction  &  Light  Company  has  been  obliged  to  secure  more 
power,  and  has  let  a  contract  to  F.  H.  Dickenson,  of  Hamilton,  for  a  series 
of  extensions,  the  first  of  which  will  be  the  enlarging  of  the  power  house  at 
DeCew  Falls. 

OTTAWA,  ONT. — A  company,  composed  of  residents  of  the  city  of  Kings- 
ton, Ont.,  has  secured  the  control  of  the  Mississippi  Falls,  about  55  miles 
from  Kingston  with  the  intention  of  developing  power  there.  It  is  stated 
that  upwards  of  io,ooo-hp  can  be  easily  obtained  at  these  falls,  and  could  be 
profitably  marketed  at  from  $15  per  horse  power  per  annum.  There  is 
a  fall  of  85  feet  at  this  point.  Drawings,  etc.,  have  been  secured  and  sub- 
mitted  to   an  expert   for  his   report. 


The  Electric  Railway. 


LOS  ANGELES,  CAL.— H.  M.  Russell,  of  the  Ventura  &  Bakersfield  Elec- 
tric Railway  Company,  has  just  returned  from  the  East,  where,  it  is  stated,  he 
has  floated  $3,500,000  of  bonds.  Construction  work  has  actually  begun,  and  a 
graders'  camp  is  established  at  Oxnard.  Considerable  difficulty  was  expe- 
rienced in  getting  water-front  privileges  at  Hucneme. 

LOS  A.VGELES,  CAL.— It  is  stated  that  H.  E.  Huntington  is  to  be  asso- 
ciated with  President  Harriman,  of  the  Southern  Pacific,  in  the  work  of 
building  electric  railways  throughout  southern  California.  It  is  announced  that 
Harriman  has  purchased  at  least  one-third  of  the  stock  of  the  Pacific  Electric 
Railway  Company  and  other  corporations  of  which  Huntington  is  the  head. 
This  move  is  made  by  Harriman  to  share  in  the  profits  of  the  electric  lines 
that  parallel  the  Southern  Pacific. 

MACON,  GA. — The  Macon  Railway  &  Light  Company  has  installed  in  its 
plant  here  a  steam  turbine  of   1000  horse-power. 

CANTON,  ILL. — The  Illinois  General  Electric  Railway  Company,  recently 
incorporated  to  build  an  electric  railway  at  Canton,  has  organized  as  fol- 
lows: U.  G.  Orendorff,  president;  W.  O.  Dean,  first  vice-president;  R.  F. 
Henkle,  second  vice-president;  James  A.  Lawrence,  third  vice-president;  W. 
D.  Plattenberg,  secretary;  E.  A.  Heald,  treasurer. 

COLUMBUS,  IND.— The  City  Council  has  granted  a  thirty-five  year  fran- 
chise to   the   Columbus,   Greensburg  &   Richmond   Traction   Company. 

LAPORTE,    IND.— The    City   Council   has   granted   a  fifty-year    franchise    to 

the   Northern    Traction    Company   of    Indiana,    which    is  projecting   an    interur- 

ban    line    from    South    Bend    to    Chicago,    via    this   city,  Valparaiso    and    Ham- 
mond. 

SOUTH  BEND,  IND.— George  F.  McCulloch,  president  of  the  Union  Trac- 
tion Company,  is  fostering  a  scheme  of  centralization  for  the  lines  enter- 
ing this  city.  It  includes  the  merger  of  the  Indiana  Railway  Company,  the 
South  Bend  &  Southern  Michigan  Railway  Company,  the  Indiana  Western 
Railway  Company  and  probably  the  Chicago  &  Indiana  Air-Line  Railway 
Company,  with  a  line  which  Mr.  McCulloch  is  now  building  from  Peru  to 
South  Bend.  When  these  lines  are  completed  there  will  be  a  chain  of  lines 
reaching  from  Indianapolis  to  St.  Joseph,  Mich.,  with  a  network  of  feeders 
crossing   Northern   Indiana   from  east   to   west. 

COUNCIL  BLUFJ='S,  lA.— The  promoters  of  the  Council  Bluffs,  Tabor  & 
Southern  Electric  Railway  company  are  now  in  the  East  negotiating  the  sale 
of  bonds  for  the  new  line  from  Council  Bluffs  to  Rockport,  Mo. 

TABOR,  lA. — The  promoters  of  the  electric  railway  from  Council  Bluffs, 
via  Tabor  to  Rockport,  Mo.,  known  as  the  Council  Bluffs,  Tabor  &  Southern 
Electric  Railway   Company,  are   now  in  the  East  negotiating  the  sale  of  bonds. 

WASHINGTON,  lA.— The  organization  of  the  Iowa  City,  Kalona  &  Wash- 
ington Railway  Company  has  been  completed  by  filing  articles  of  incorporation 
with  the  Secretary  of  State.  The  main  line  of  the  company  will  extend  from 
Iowa  City,  via  Kalona  to  Washington,  a  distance  of  about  35  miles.  The  cap- 
ital is  $50,000.  The  officers  are  G.  G.  Rodman,  president;  W.  P.  Coast,  vice- 
president;  W.  J.  Welch,  secretary;  C.  M.  Keck,  treasurer.  These  named  parties, 
with  G.  S.  Carson,  G.  W.  Wagner,  W.  G.  Smith,  A.  N.  Alberson  and  S.  W. 
Brookhart,   constitute  the   board  of   directors. 

LAKE  CHARLES,  LA. — C.  L.  Bland,  representing  the  company  which 
owns  the  Shreveport  Electric  Railways,  is  in  the  city  negotiating  with  the 
local  street  car  company  to  purchase  its  track  and  franchise.  If  the  deal  is 
closed  the  new  owners  will  put  in  an  electric  line,  it  is  said. 

BALTIMORE,  MD.— The  United  Railways  &  Electric  Company  is  consider- 
ing a  plan  to  extend  its  Charles  Street  line  to  Roland  Park. 

MAYNARD,  MASS.— The  Lowell,  Acton  &  Maynard  Street  Railway  Com- 
pany  has   completed    its   electric    railway    between    Maynard   and    South    Acton, 

Mass. 

WORCESTER,  MASS.— At  the  annual  meeting  of  the  Worcester  &  Black- 
stone  Valley  Street  Railway  Company  M.  J.  Whittall,  of  Worcester,  was  re- 
elected president;  Alfred  Thomas,  vice-president  and  treasurer,  and  Willard 
Ballon,   clerk. 

BROCKTON,  MASS.— Local  reports  are  to  the  effect  that  Stone  &  Webster, 
of  Boston,  are  considering  the  question  of  building  an  electric  railway  between 
Brockton  and  Stoughton.  A  line  over  this  route  was  originally  projected  by  the 
Brockton,  Canton  &  Dedham  Company. 

BOSTON,  MASS.— The  Blue  Hills  Street  Railway  Company  has  petitioned 
the  Railroad  Commissioners  for  authority  to  issue  first  mortgage  bonds,  not 
to  exceed  $250,000,  for  building  branches  and  extensions,  power  houses  and 
car  houses,  acquiring  and  equipping  additional  rolling  stock,  abolishing  grade 
crossings   and  paying  betterment   assessments   for   widening  streets. 

BOSTON,  MASS. — The  Railroad  Commissioners  have  approved  the  petition 
of  the  Marlborough  &  Framingham  Street  Railway  Company  for  authority  to 
issue  capital  stock  to  the  amount  of  $105,000  for  the  purpose  of  purchasing, 
at  the  receiver's  sale,  the  street  railway  property  formerly  belonging  to  the 
Marlborough  Street  Railway  Company  and  to  make  permanent  improvements 
thereon. 

LANSING,  MICH. — The  St.  Louis  Electric  Railway  Construction  Com- 
pany will  be  incorporated  under  the  laws  of  the  State  of  Michigan  for  the 
purpose  of  building  an  electric  railway  line  from  Grand  Rapids  to  Saginaw 
via  Ionia,  Hubbardston,  Carson  City,  Summer,  Crystal  Lake,  Ithaca,  Alma 
and  St.  Louis,  a  distance  of  about  no  miles.  Marcus  Pollasky,  of  Detroit,  is 
the  principal  promoter. 

LANSING,  MICH. — The  Michigan  &  Indiana  Traction  Company  has  been 
incorporated  under  the  laws  of  Michigan  to  succeed  the  Michigan  Central 
Traction  Company  and  build  an  electric  railway   from   Battle  Creek  to  Lansing 
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via  Crttnd  I.cOgc.  Tlie  capllal  tKKk  i><  llic  i'uni|>aiiy  it  $aoo,ooo,  and  the  or- 
ganiirii  ate  K  !•.  I'tfiigborn.  C.  J.  Auiliri  anil  W.  N.  Ulbblr,  ull  of  Hulllr 
Creek. 

ST.  rAlU..  iMlNN.  rrriulciit  Tboniai  Lowry.  of  the  Twin  Cily  Raiinl 
Trunin  C'unipaiiy,  aayt  Ihal  Ibr  dirrilm*  will  luUc  up  llir  iirnpoxil  new 
inlrriiiliaii  line  ibia  winirr.  and  it  li  not  at  all  unlikely  tbat  contltuction  work 
nuiy  lie  taken  up  in  llie  early  apring.  Mr.  I^jwry  «ay«  it  »!•(•  ponaiblr  that  tbe 
cuMipuny  may  liuiM  to  White   llear   Village  next  tpring. 

llRKIiNWlUlD,  .MISS.— The  City  Council  of  Hrernwuoil  baa  granted  a 
fifty  year  franibiae  to  the  drcenwood  Klei-trlc  Company,  wliich  contcniplatea 
building  Ull  electric  railway  to  be  cventunlly  extended  to  n  nnmlirr  of  iirarby 
towna. 

ST.  LOUIS.  MO.— Bidi  were  oi«ned  Oct.  33  by  the  Uoaid  ol  I'uhlic  Im 
provementa  for  tbe  cxtcniion  of  the  municipal  railway  from  Uudcn  to  UitaeU'a 
Point.  Tbe  loweat  bidder*  were  l''ruin  *  Coliion.  at  $4.1.4o4-75-  The  Board 
will  doiibtlriH  anaiil  tlicm  the  contract. 

JKKSKY  CITY.  N.  J.— The  Uoboken  &  Manhattan  Kailroad  Company,  of 
Jeraey  City,  haa  been  incorpoiated  to  conntruct  the  New  Jeraey  end  of  tbe 
trolley  tunnel  entrance  to  New  York;  capital.  $500,000.  Incorporators:  Wil- 
liam C.  McAdoo.  1-rederick  B.  Jennings,  lidwnrd  I'.  C.  Young,  Cbarlea  L. 
Corbin,   11.    V.   McCullough,    Kdward   R.   Green,  Chnrlm  \V.    King. 

H/VLLSTO.N  SPA.,  N.  Y.  It  haa  been  deciilrd  to  extend  tbe  Ballston  Ter- 
minal Railroad  straight  llirougb  Saratoga  County  to  llagaman's,  where  it  will 
meet  llie  Amsterdam  trolley  extension,  making  a  through  line  from  Amster- 
dam to  Albany. 

SYR.-\Cl'SK.  N.  \'.— At  Ibo  annual  meeting  ot  the  sloiklioldrra  of  the 
Syracuse,  l_-ikcside  &  Italdwinsvillc  Railway  the  following  oflicers  were  elcctcl: 
W.  Judson  Smith,  president;  Franklin  J.  Kaufman,  vice-president;  A.  R.  I'eck, 
treasurer,   and    E.   J.    Chapman,   secretary. 

PORT  WASHINC.TON,  N.  Y.— At  the  election  on  .\ov.  3  a  resolution  was 
voted  upon  to  grant  a  franchise  for  the  construction  of  an  electric  rail- 
way along  the  North  Hempstead  Turnpike  from  the  dividing  line  between 
the  townships  of  Oyster  Bay  and  North  Hempstead  to  the  Greater  New  York 
line  at   Little  Neck. 

TOLliDO,  OHIO.— The  Toledo,  Bay  Shore  &  Michigan  Railway  Company 
has  been  incorporated  by  Frank  D.  Cope  and  Frank  B.  Gunning,  of  Pittsburg: 
Frank   M.   Obi,   Willis  F.   Brown  and  J.   R.   \V.   Cooper,  of  Toledo. 

ZANESVILLE.  OHIO.— Fred  S.  Colby,  of  Newark,  is  surveying  a  line 
from  Zanesville  to  Cambridge.  This  will  connect  with  the  Columbus,  Newark 
&  Zanesville  Traction  Company's  line  now  being  completed  into  Zanesville. 
The    line   will   be   eventually    extended   to    Wheeling. 

LAWTON,  OKLA.— The  Lawton.  Wichita  Mountain  &  Western  Electric 
Railway  Company  has  been  incorporated  with  $220,000  capital.  Tbe  incor- 
porators are  C.  \V.  Johnson,  of  Montgomery,  .Ma.;  S.  P.  Brunbage,  of  St. 
Louis;  J.  R.  Bratton,  of  Carthage,  Mo.;  Edward  F.  Mitchell,  of  El  Reno; 
D.  R.  Rankin,  R.  A.  Hubard,  Charles  Mitschcrick  and  J.  H.  Russell. 

SUMPTER.  ORE. — A  project  is  being  pushed-  here  for  the  construction  of 
an  electric  railway  between  this  city  and  Bourne.  Three-fourths  of  the  cap- 
ital required,  estimated  at  $100,000,  will  be  put  up  by  Henry  Hewett,  of  Tacoma, 
and  the  balance  of  the  total  cost  will  be  raised  among  the  mining  men  operat- 
ing in   tbe  vicinity   of  the  two  cities. 

HARRISBURG,  PA.— It  is  reported  that  J.  M.  Stockbridge,  J.  H.  Alexan- 
der and  other  Detroit  capitalists  are  forming  a  company  to  construct  an 
electric  railway  between  this  city  and  L,ebanon. 

CHAMBERSBURG,  PA.— Officials  of  the  Chambersburg  &  Gettysburg  and 
Cbambersburg,  Grecncastle  &  Waynesboro  Electric  Railway  Companies  were 
in  conference  here  recently  on  the  proposition  to  build  an  electric  railway 
from  Fort  London  to  Blair's  Mills.  The  power  house  and  car  house  will 
probably  be  located  at   Dry   Run. 

HARRISBURG,  PA.— Charters  have  been  issued  by  the  State  Department 
as  follows:  Irwin  &  McKeesport  Railway  Company,  capital  stock,  $45,000; 
president,  John  George,  Irwin;  directors:  Charles  Fritchman,  Frank  M.  Fritch- 
man,  William  W.  George,  John  George,  Irwin;  Joseph  C.  Boyd,  Pittsburg;  The 
Lancaster  &  Southern  Street  Railway  Company,  capital  stock,  $84,000;  president, 
James  G.  McSparran,  Furniss;  directors:  C.  A.  Fondersmith,  William  Wohlsen, 
Thomas  K.  Worthington,  Frederick  Shoff,  Lancaster;  James  G.  McSparran, 
Furniss.  California  &  Allen  Port  Street  Railway  Company,  capital  stock, 
$50,000;  president,  R.  B.  Drum,  California;  directors:  W.  C.  Smith,  E.  C. 
Drum,  C.  H.  Drum,  A.  T.  Morgan,  California.  Bank  &  Broad  Street  Railway 
Company,  capital  stock,  $5000;  president,  J.  C.  Boyce,  Fittsburg;  directors: 
Hugh  M.  Stilley,  Scott  Township;  George  Hughey,  West  Liberty;  George  A. 
Krupp,  Paul  S.  Ache,  J.  C.  Boyer,  Pittsburg.  The  Farmersville  &  Terre  Hill 
Street  Railway  Company,  capital  stock,  $48,000;  president,  S.  M.  Seldomridge, 
Farmersville;  directors,  E.  H.  Burkholder,  A.  E.  Burkholder,  S.  M.  Seldom- 
ridge, Farmersville;  Dr.  B.  J.  Reemsnyder,  Hinkletown;  John  H.  Fry,  Lan- 
caster. 

PROVIDENCE,  R.  I. — The  Providence  &  Burrillville  Street  Railway  Com- 
pany has  been  granted  a  franchise  in  Lonsdale  to  build  an  electric  railway 
through  the  town  from  the  Woonsocket  boundary  to  the  North  Providence 
boundary  line  of  the  town. 

RICHMOND,  VA. — The  Virginia  Passenger  &  Power  Company  is  reported 
to  have  engineers  in  the  field  surveying  for  a  line  from  Richmond  to  .Ash- 
land, about  16  miles. 

SALEM,  W.  VA. — Homer  B.  McKinley,  of  Salem,  is  reported  to  have  se- 
cured a  street  railway  franchise  in  Clarksburg  for  the  Salem  Terminal  Traction 
Company,  which  will  begin  constructing  next  spring. 

HAMPTON  ROADS,  VA. — The  Vandergrift  Construction  Company,  of 
Philadelphia,  has  filed  a  lien  for  $112,944  against  the  Hampton  Roads  Rail- 
way &  Electric  Company,  which  is  claimed  to  be  the  balance  due  for  construc- 


tion work   fur  the  company  which  rrcenlly  went  into  the  bnndf  of  a  receiver. 

CIIAKI.<)TTi:SVII.LK,  VA.— Tbe  |.roperty  of  the  Chailoltr.ville  City  & 
Subuil.Bii  Railway  (  oni|i»ny  it  advrrtiurd  to  Ik  lold  at  Clinrlottr«villr  on  Nov. 
10,  under  fyrecloiiirc  of  nioilgage.  The  properly  imiudr.  a  .ircrt  railway 
(jV,  inlle»),  ice  plant,  ilnliu-  plant,  no  airei  of  land,  with  miiiriul  tpringl, 
hotel,  etc.  The  tale  will  br  niudr  «iil.jrit  to  a  mortgage  of  the  Piedmont  Con- 
ttructlon  It  Iiiiprovniicnt  Loiii|.uii>,  dated  leb.  1,  1895,  to  tecurc  $35,000  firil 
iiioilK'igc  bondi.  and  alto  tubject  to  a  lien  to  tecurc  the  payment  for  new  raiU 
iiiriitly  bought  by  tbe  company.  The  inurlgagc  truttret  arc  Micajali  Wood*. 
R.    T.    W.    Duke,  Jr.,  and   C.   liuy   Robinton. 

U  IIEKI.INt;,  W  \'A.  It  it  taid  tbat  the  Wheeling  &  Weilern  Traction 
Company,  which  it  conlroll.-il  by  intercttt  identilieil  with  the  Wheeling  Trac- 
tion t.'ompany,  it  compleling  the  prrliminarica  looking  to  the  early  conttruction 
of  iti  proponed  line  between  St.  Clairtvillc  and  Barton. 

VENAIM),  .MEXICO. — A  project  it  on  foot  t<i  build  an  intcrurban  electric 
railway  between  thii  idttce  and  town"  and  thii  trclion,  with  a  connection  to  be 
made  with  the   Mexican   National   Railioad. 
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INTERNATIONAL  ELECTRIC  METER  CO,  Chicago,  hat  been  incor- 
to    manufacture    electric    tpecialtiet;    capital,    $10,000.      Incorporatori: 

Cheney,  Jr.,  Samuel  Solomon,  O.  C.   Peterson. 
WESTERN   AUTOMOBILE  COMPANY   has  Ixrcn  incorporated  at   St. 

Mo.,   with   a   capital    stock   of   $10,000,    all    paid.      The   incorporators  are 
L.  J.    Lambert,  Samuel   Brcadon  and   Samuel   II.   McPheeters. 
NICHOLAS    LIGHTNING   ARRESTER   COMPANY   has   been   incor- 
at  Columbus,  Ohio,   with   a  capital   stock  of  $15,000  by  C.   E.    Nicholas, 

al  Nicholas,  Wm.  A.  Hopkins,  Jr.,  T.  K.  Prall  and  Edward  B.  Thomas. 


LEGAL. 


SUBWAY  FRANCHISE  IN  NEW  YORK.— Mr.  George  Hill,  counsel  for 
the  Independent  Telephone  Company,  has  applied  to  Justice  Clarke,  in  tbe  New 
York  Supreme  Court,  for  a  peremptory  mandamus  to  compel  Commissioner 
Robert  G.  Monroe,  of  the  Department  of  Water  Supply,  Gas,  and  Electricity, 
to  permit  the  company  to  construct  and  maintain  its  lines  of  electrical  con- 
ductors in  the  present  subways  of  the  Underground  Rapid  Transit  Railroad 
Company,  and  to  construct  whenever  necessary  such  subways  throughout  tbe 
city  to  carry  its  lines.  The  city  was  represented  by  Assistant  Corporation 
Counsel  Edward  J.  McGuirc,  who  presented  an  affidavit  of  Alexander  E^  Orr, 
president  of  the  Rapid  Transit  Commission,  to  the  effect  that  this  company  had 
not  received  permission  from  the  commission  to  occupy  any  portion  of  the 
conduits  of  the  underground  railway  or  to  place  its  lines  in  the  streets. 
The  moving  company,  Mr.  McGuirc  said,  had  absolutely  no  rights  in  the  streets 
of  the  city,  and  the  acts  of  the  commission  could  not  be  controlled  by  the 
court.  He  said  that  if  the  application  were  granted  the  company  would  make 
an  effort  to  place  its  wires  in  any  and  every  street  in  the  city.  Justice  Clarke 
reserved  decision. 


Obituary. 


MR.  W.  L.  ELKINS.— We  regret  to  note  that  Mr.  William  L.  Elkins,  the 
street  railway  magnate,  died  on  November  7  at  his  residence,  Ashbourne,  near 
Elkins  Park,  Pa.,  after  an  illness  of  more  than  a  month.  Death  was  directly 
due  to  heart  failure  caused  by  hardening  of  the  arteries.  He  is  survived  by 
three  children — George  W.  Elkins,  Mrs.  George  D.  Widener  and  Mrs.  Sidney 
Tyler.  Mr.  Elkins  was  born  on  May  _■.  1832,  in  western  Virginia,  of  Quaker 
parentage.  He  was  educated  in  the  Philadelphia  public  schools,  and  at  the 
age  of  16  he  engaged  in  the  lumber  business.  In  1852  he  entered  the  produce 
and  shipping  business,  dealing  extensively  in  agricultural  products.  Later  he 
sold  out  his  business  and  going  to  western  Pennsylvania  became  interested  in 
the  production  of  oil.  Returning  to  Philadelphia  he  engaged  in  the  business 
of  refining  crude  oil  and  in  this  way  laid  the  foundation  of  his  immense  for- 
tune. He  was  identified  with  the  oil  interests  until  1880  when  he  sold  out  his 
interests  to  the  Standard  Oil  Company.  In  association  with  P.  A.  B.  Widener 
and  W.  H.  Kemble  he  then  became  interested  in  street  railways  all  over  the 
country  and  with  them  organized  the  Philadelphia  Traction  Company,  which 
recently  became  the  Philadelphia  Rapid  Transit  Company.  Mr.  Elkins  was 
one  of  the  re-organizers  of  the  United  Gas  Improvement  Company  and  was 
president  and  director  of  many  ether  enterprises,  including  the  Electric  Storage 
Battery  Company,  the  Philadelphia  Electric  Company,  Electric  Company  of 
America,   Consolidated  Traction   Company   of   New  Jersey,   etc. 


Educational. 


WORCESTER  POLYTECHNIC  INSTITUTE.- During  the  last  few  months 
two  exceedingly  interesting  machines  have  been  built  at  the  Washburn  shops 
of  the  Worcester  Polytechnic  Institute,  under  the  direction  of  the  U.  S.  Bu- 
reau of  Forestry.  These  machines  were  designed  for  the  driving  of  screw- 
spikes  into  railroad  ties  at  the  Worcester  Polytechnic  Institute  by  Alton  L. 
Smith,  professor  of  machine  design.  These  screw  spikes  are  designed  to  re- 
place the  spike  ordinarily  used  by  railroad  companies,  and  an  effort  will  be 
made  by  the  Bureau  of  Forestry  to  introduce  their  use  into  this  countrj-.  They 
are    already   extensively    used    in    France,    Belgium,    Germany    a«d    •ther    Euro- 
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pcan  countries.  The  advantage  of  the  screw  spike  lies  in  the  fact  that  it 
will  allow  the  use  of  softer  wood  for  railroad  ties  than  is  possible  where  the 
ordinary  form  of  spike  is  employed.  If  the  machines  which  have  jnst  been 
built  are  successful,  it  is  expected  that  many  of  the  softer  kinds  of  wood, 
such  as  spruce  and  poplar,  can  be  employed  for  railroad  ties.  With  the  old 
form  of  spike,  experiment  has  shown  that  the  life  of  one  of  these  ties  did  not 
exceed  six  or  eight  months,  but  with  the  screw  spike  it  is  expected  that  they 
will  last  for  some  years.  One  of  the  machines  in  question  was  built  for  the 
New   York   Central  and  the  other   for   the   Pennsylvania   Railroad   Company. 


PERSONAL. 


DR.  J.  VV.  RICHARDS,  of  Lehigh  University,  is  to  lecture  on  November 
12  before  the  Franklin   Institute  on   "The  Electrolysis  of  Water." 

MR.  W.  McL.  WALBANK,  formerly  general  manager  of  the  Lachine  Hy- 
draulic &  Land  Company,  of  Montreal,  has  been  appointed  to  be  first  vice- 
president  and  chief  engineer  of   the   Montreal   Light,   Heat  &   Power  Company. 

MR.  F.  W.  LE  TALL,  who  is  a  patent  agent  connected  with  the  Westing- 
house  patent  bureau  in  London,  is  now  on  a  visit  to  the  United  States,  and 
is  taking  the  opportunity  to  study  American  electrical  and  engineering  practice. 

MR.  THOMAS  M.  JENKINS  has  resigned  as  general  manager  of  the  St. 
Louis  &  Suburban  Railway  Company,  St.  Louis,  Mo.  Mr.  Jenkins  has  not 
outlined  his  plans  for  the  future,  but  it  is  understood  that  he  will  remain  in 
St.  Louis. 

MR.  B.  B.  THWAITE,  of  England,  is  now  visiting  this  country  in  con- 
nection with  his  blast  furnace  power  system,  of  whose  efficiency  favorable 
reports  have  been  received  here.  He  is  also  known  in  connection  with  the 
development  of  plans  for  the  application  of  electricity  on   canals. 

MR.  IRVING  H.  REYNOLDS  will  shortly  retire  from  the  AllisChalmers 
Company  and  the  duties  of  chief  engineer  will  be  assumed  by  the  engineers 
in  charge  of  the  various  departments;  these  engineers  availing  themselves  01 
the  advice   of   Mr.    Edwin   Reynolds,   the   consulting   engineer  of   the   company. 

MR.  D.  W.  COONS  has  severed  his  connection  with  the  Hydra  Battery 
Company  as  a  director  and  treasurer.  He  has  been  in  poor  health  for  some 
months  and  has  left  New  York  for  the  Magno  mud  baths  at  Attica,  Ind., 
going  thence  to  Los  Angeles,  Cal.,  for  a  complete  rest  before  resuming 
business. 

MR.  J.  J.  BELLMAN  has  recently  been  elected  vice-president  of  the  Inde- 
structible Road  Bed  Company,  which  controls  the  franchises  and  charter  of  the 
Sandusky,  Monroeville,  Belleville  and  Norwalk  Traction  Company.  It  is  ex- 
pected that  active  construction  on  this  road  will  commence  In  the  Spring,  with 
Bellman  &   Sanford  as  electrical  engineers. 

SIR  CHARLES  METCALFE,  who  has  been  in  this  country  for  a  few 
weeks,  accompanied  by  his  partner,  Mr.  G.  A.  Hobson,  has  sailed  for  Eng- 
land, after  visiting  some  of  the  power  transmissions  and  electrical  factories. 
As  already  noted,  he  is  deeply  interested  in  the  plan  for  utilizing  some  of  the 
vast  power  of  the  Victoria   Falls   on   the   Zambesi   River. 

COL.  ISAAC  M.  HUTCHISON,  of  Mexico  City,  who  represents  the  inter- 
ests of  several  prominent  American  manufacturing  concerns  in  the  southern 
republic,  has  left  for  Mexico  after  several  weeks'  visit  to  the  States.  He  is 
president  of  the  Mexican  Car  &  Foundry  Company,  which  is  to  build  a  plant  in 
Mexico  City.  Contracts  for  equipment  comprising  electric  plant  machine  tools, 
etc.,  will  be  awarded  immediately. 

MR.  JOHN  MAHONEY  has  been  appointed  general  superintendent  of  the 
St.  Louis  &  Suburban  Railway  Company,  St.  Louis,  Mo.  Mr.  Mahoney  is  a 
practical  street  railway  man  of  nearly  thirty  years'  experience.  In  his  new 
duties,  Mr.  Mahoney  will  have  complete  charge  of  the  operation  of  the  lines 
while  most  of  the  duties  of  former  general  manager  Jenkins  will  devolve  upon 
Julius  S.  Walsh,  Jr.,  son  of  President  Walsh,  who  has  been  vice-president  of 
the  road  since  la<;t  January. 


MR.  .\LEX.  HE.NDERSON,  of  the  conduit  department  of  the  Sprague  Elec- 
tric Company  was  the  recipient  last  week  of  a  very  flattering  testimonial  from 
the  electrical  contractors  of  the  country.  The  members  of  the  Electrical  Con- 
tractors Association  of  New  York  City  had  a  beefsteak  banquet  at  the  famous 
"Morgue"  on  November  s,  when  75  persons  were  present,  including  several 
leading  architects  and  electrical  engineers.  During  the  course  of  the  evening 
Mr.  Charles  L.  Eidlitz  presented  Mr.  Henderson  with  a  handsome  silver  loving 
cup  with  this  inscription;  "Presented  to  Alexander  Henderson,  M.  T.,  by 
his  friends  in  the  National  Electrical  Contractors'  Association,  1903."  The 
"M.  T."  had  reference  to  Mr.  Henderson's  valued  services  as  master  of  trans- 
portation, but  the  qualities  of  the  recipient  were  also  a  strongly  prompting 
motive.  The  "M.  T."  might  also  be  said  to  have  reference  to  the  cup  itself.  If 
Sir  Thomas  Lipton  wants  lessons  in  cup  lifting  he  should  have  been  on  hand 
that  night. 


Zmbc  Botes. 


OIL  FILTER.— The  Cleveland  &  Electric  Illuminating  Co.,  Cleveland,  Ohio, 
has  just  sent  a  duplicate  order  for  a  200-gallon' oil  filter  with  automatic  water 
separating  device,   to   the   Burt   Mfg.   Co.,   Akron,   Ohio. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  sending  out  sam- 
ples of  its  O.  K.  duplex  telephone  wire.  It  is  made  in  three  colors;  brown, 
maroon  and  black.     Sample  and  prices  will  be  gladly  furnishel  upon  application. 

THE  STATION  EQUIPMENT  COMPANY,  204  Dearborn  St.,  Chicago,  has 
brought  out  in  an  attractive  booklet  a  list  of  machinery  which  it  has  on  hand 
ready  for  immediate  delivery.  The  book  contains  28  pages,  devoted  to  direct 
and  alternating  current  generators,  motors,  engines  of  various  types,  boilers, 
motor-generator?,  transformers,  etc. 

THE  CUTLER-HAMMER  MFG.  COMPANY,  of  Milwaukee,  Wis.,  states 
that  its  catalogue  presents  the  most  complete  line  of  electric  controlling  de- 
vices ever  listed.  Every  consulting  electrical  engineer  is  advised  to  secure  a 
copy  to  put  on  file  for  reference.  It  will  be  gladly  furnished  on  request, 
and  the  applicant's  name  added  to  the  mailing  list  to  insure  receipt  of  further 
bulletins  as  issued. 

EDISON  STORAGE  BATTERY  COMPANY,  Edison  Laboratory,  Orange. 
N.  J.,  has  just  issued  its  first  catalogue,  and  a  very  handsome  one  it  is.  We 
recommend  every  one  of  our  readers  to  send  and  get  a  copy,  for  it  not  only 
shows  the  battery  in  its  complete  present  form,  but  illustrates  the  parts  and 
gives  a  large  amount  of  descriptive  and  technical  text.  It  is  understood  that 
in  addition  to  the  type  of  battery  here  shown,  the  company  is  now  developing 
three  or  four  more  for  special  lines  of  work,  to  be  put  on  the  market  next 
Spring.     Some  details  about  these  cells  are  also  given. 

SPECIAL  TRAIN  DE  LUXE.— Mr.  Milton  C.  Roach,  the  General  Eastern 
Passenger  Agent  of  the  New  York  Central  Railroad,  who  is  well  known  in 
electrical  circles,  has  just  returned  from  a  most  successful  personally  con- 
ducted trip  with  the  New  York  City  Group  No.  8  of  bankers  attending  the 
recent  bankers'  convention  in  San  Francisco.  The  special  train,  which  was 
luxuriously  equipped,  had  aboard  no  fewer  than  125  ladies  and  gentlemen, 
and  the  run  out  and  home  over  eight  railroad  systems  covered  more  than 
7500  miles.  Mr.  Roach  has  received  many  congratulations  upon  the  success 
attending  this  run,  and  a  great  many  people  in  the  electrical  field  have  ex- 
pressed the  wish  and  hope  that  some  day  either  the  National  Electric  Light 
Association  or  the  American  Street  Railway  Association,  or  both,  will  be 
tempted  to  make  a  similar  run  out  to  the  Coast.  Neither  national  body  in 
some  20  years  of  existence  has  ever  got  even  so  far  as  Denver,  and  in  view 
of  the  remarkable  electrical  developments  all  over  the  Pacific  Slope,  it  is 
thought  high  time  that  Mr.  Roach  were  given  an  opportunity  to  show  that  he 
can  take  as  good  care  of  electrical  magnates  as  he  can  of  bankers. 


UNITED  STATES   PATENTS   ISSUED   NOVEMBER  3,   1903. 
[Conducted  by  Wm.   A.   Rosenbaum,   Patent   Attorney,    140  Nassau   St.,   N.   Y.] 

742,830.  METALLURGICAL  PROCESS;  Oliver  W.  Brown,  Bloomington, 
and  William  F.  Oesterle,  Marion,  Ind.  App.  filed  May  14,  1903.  (See 
page  806.) 

742,852.  ELECTRIC  FURNACE;  William  .S.  Franklin.  South  Bethlehem,  Fa. 
App.  filed   Dec.  3,   1900.      (See  page  805.) 

742.856.  BATTERY;  James  W.  Gladstone,  West  Orange,  .\.  J.  App.  filed 
Sept.    17,    1903.      (See   page  806.) 

742.857.  BATTERY;   James   W.    Gladstone,    West   Orange,    N.    J.      .-Vpp.    filed 
'Sept.    17,    i9"3-      (See   page   806.) 

742,861.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Josef  H.  Hallberg, 
New  York,  N.  Y.  .^pp.  filed  Feb.  20.  1903.  A  motor  having  its  field 
magnets  connected  across  the  distributing  circuit  and  its  armature  sup- 
plied by  a  constant  potential,  operates  certain  devices  for  varying  the  ex- 
citation of  the  field  magnet  of  the  main  generator  to  maintain  the  po- 
tential   of    the    current    in    the    distributing    circuit,    constant. 

742863.  ELECTROLYTIC  APPAR.XTUS;  Edouard  Hannon,  Brussels,  Bel- 
gium.    App.  filed  Oct.  4.  1898.     (See  page  806.) 

742864.  ELECTROLYTIC  PROCESS;    Edouard   Hannon,   Brussels,   Belgium. 
'App.  filed  Oct.   4.   1898.  (See   page  806.) 

742865.  ELECTROLYTIC  PROCESS;    Edouard   Hannon,    Brussels,    Belgium. 
'App.  filed   Oct.   4,   1898.  (See  page   806.) 

742,886.  CHARGING  SYSTEM  FOR  SECONDARY  BATTERIES;  Hiram 
Percy  Maxim,  Pittsburg,   Pa.     App.  filed  March   12,  1903.     (See  page  806.) 

742,890.  TELEPHONE  TIE  WIRE;  George  F.  Moore,  Jr.,  Mobile,  Ala.  App. 
filed  July   29,    1902.      (See  page  806.) 


742,895.  CUTOUT  FOR  ELECTRIC  CIRCUITS;  Edgar  Moslur  North, 
Brooklyn,  N.   V.     App.  filed  Jan.  21,  1903.     (See  page  807.) 

742,906.  ELECTRIC  SWITCH;  James  T.  Robb,  New  York,  N.  Y.  App.  filed 
April  15,  1903.  A  switch  adapted  for  chandeliers  and  having  a  frame 
within  which  the  operative  parts  are  mounted  and  which  is  carried  within 
a  yoke  secured  to  the  fixture,  whereby  the  yoke  can  be  adjusted  and  the 
switch  afterwards  introduced  in  place. 

742,926.  POTENTIAL  REGULATOR  FOR  ALTERNATING  CURRENT 
CIRCUITS;  Harve  R.  Stuart,  Wilkinsburg,  Pa.  App.  filed  March  12, 
1903.  .\  transformer  having  a  plurality  of  windings  each  of  which  com- 
prises electrically  connected,  but  physically  separated  coils,  the  electrical 
connections  being  such  that  the  outer  coils  constitute  the  inner  portions 
of   the   circuit. 

742,933.  ELECTRIC  MOTOR  CONTROLLER;  Walter  N.  Vance,  Chicago, 
111.  App.  filed  July  2,  1902.  A  railway  controller,  the  object  of  the  inven- 
tion being  especially  to  insure  safety  in  operation,  the  various  parts  being 
interconnected  and  interlocked  to  prevent  a  change  of  circuit  unless  the 
conditions  for  the  change  are  first  made  right. 

742,963.  ELECTRIC  HEATER  FOR  LIQUIDS;  Frank  Briggs,  Torquay, 
England.  App.  filed  Aug.  23,  1902.  Two  elongated  electrodes  are  located 
in  a  tank  for  liquid,  the  liquid  being  heated  by  the  passage  of  current 
through   it   between   the   electrodes. 

742,976.  ALTERNATING  CURRENT  CIRCUIT  CONTROLLER;  Cornelius 
D.  Ehret,  Philadelphia,  Pa.  App.  filed  April  5,  1902.  Control  circuits 
and  apparatus  controlled  thereby,  such  circuits  being  so  adjusted  as  to 
their  electrical  constants  that  a  change  in  frequency  of  the  energy  flowing 
in  them  will  cause  either  a  rise  or  fall  of  potential  in  the  control  circuit, 
such    variation   being   utilized   to   control   the   main   circuit. 
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74J,gs7.  MANHKACTUKK  Ol  KI.IXTUllAL  IN.SUI.ATINr.  MATKKI AI-: 
Carl  Juiiu  ami  Ailulf  Killrl.  Viciiiu,  AuilrUlliinuary.  App.  hlnl  April 
Ji.  igoo.  All  iiimiluiing  iiiulerlal  conlaining  a  mixture  of  caKin,  ull  and 
■ulphiir  vulcaiii<ril. 


743.01 1.    Ti:i.i:i;KAnii( 

VVKITllKS:  AILrrl  I 
All  altai'liinrnt  li>r  lyi  . 
in  opmittoii  inri'tuinintn 
wllicll  ilrlliilr  till-  Irltii 
743.0IJ.  rKI.KCKAIMIlC 
Kiin.     App.   lilril   May    11, 


'  "  "-MITTINr,    ArrACIIMF.NT    I'OU   TYrr. 

Toprka,    Kan.      App.    lilcil   Jan.    J7,    lytij. 

iH-rrin   the   Btrtikr   of   u  key   auniceM   In   put 

whuli  aiiioiiialuully   tranainitf  tile  dot!  and  dudim 

rrpirnnitnl    liy    the    key. 

TUANSMiriKR;    Allien    K.    MorrKiik.    Toprku, 

IU03.      A  iiUMlitic'ation  i>f  tlie  preceding  iiivenlinn. 

743.0J4.     KIIXTKICAL   DISI'LAY  SYSTEM:   l-rancli  L.   D'llryan,  Wiiiilon- 

Salem,  N.  C.     App.  filed  Dec.  ao,   190s.     An  improved  (wilcbing  apparalui 

for   electric    aign*. 

7<j.oj8.  .STKADYINf;  RF SI.STAN'CK  FOU  KI.KCTKIC  I.AMI'.S;  Henry  N. 
I'ottrr.  (lolliiiKeii,  ("lerniany.  App.  tiled  .\iif{.  q,  iHijij.  'I  lie  liallaat  con- 
ductor ill  «erir«  with  tlie  glower  lias  a  resiatancc  wliicli  incrcaaen  at  an 
■bnoriiially  liigli  rate  wlien  travcracd  by  current  that  ia  greater  than  the 
normal   maximum  for  the  glower. 

74j,oj.).  HAl.t.AST  DKVirF.  KOR  KI.ECTRIC  I.AMI'  riRCtUTS;  Henry 
N.  roller,  I'ltlnliurx,  I'a.  /\pp.  lilnl  Dec.  jij,  iScjy.  'I'lir  trniprialure  of 
the  ballast  is  raised  during  the  period  of  heating  the  glower  to  conductive 
temperature,  so  that  the  ballast  will  be  in  condition  to  prevent  the  initial 
inrush   of   current    through   the   glower. 

743.0J"  TERMlNAf-  l-()R  KI.KCTRIC  I.AMP  nr-OVVKR.'?:  Henry  N.  I'ot- 
ter.  New  Rocliellr,  N.  Y.  App.  tiled  May  i,  190J.  An  cleclric  lamp 
glower  having  a  distributed  metal  terminal,  every  portion  of  which  is  sub- 
stantially  equidistant    from  a   given   point   in  the  axis  of   the   glower   body. 


743.306. — Therapeutic   Appliance. 


743. 'Oi. 
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App. 


filed 


Eng. 


Buffalo,   N.   Y.     App. 

White,    London, 
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130- 

tiled 

brush. 


743.153-  TROLLEY  MECHANISM;  Charles  L  Earll,  New  York,  N.  Y.  App. 
filed  Sept.  .;o,  1901.  The  trolley  cord  passes  over  a  sheave  at  the  upper 
end  of  the  pole  and  thence  through  the  tubular  pole  to  a  spring  drum  at 
the    base    thereof. 

743, ■73-  RATCHET  OPER.VTED  ELECTRIC  SWITCH;  William  Kings- 
land,  London,   England.      .Vl'ii.   tiled  June    i,    1903.      Details. 

743,188.  ACCUMULATOR  PLATE  OR  GRID;  Johannes  von  dcr  Poppen- 
burg,  Charlottcnburg,  Germany.     App.  filed  May  13,  1903.     (See  page  806.) 

743.206.  INCANDESCENT  ELECTRIC  LAMP  SOCKET;  August  Weber, 
Sr.,  Schenectady,  N.  Y.  App.  filed  Dec.  10,  1902.  Improvements  in  the 
locking  connection  between  the  sleeve  and  cap  of  the  socket. 

743.207.  INCANDESCENT  ELECTRIC  LAMP  SOCKET;  August  Weber, 
Sr.,  August  Weber,  Jr.,  and  John  \Veber,  Schenectady,  N.  Y.  App.  filed 
Feb.  I  J,  1903.  Details  of  the  insulating  base  and  the  manner  in  which 
the   switch   mechanism   is   mounted   thereupon. 

743.236.  ELECTRODE  FOR  ARC-LAMPS;  Hugo  Bremer,  Neheim,  Germany. 
App.  filed  Aug.  5,  1899.     (See  Current  News  and  Notes.) 
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742,861. — System   of  Electrical   Distribution. 

ELE(rrRIC-ARC    LAMP;    Hugo    Bremer,    Neheim, 
March   7,   1900.      (See  Current  News  and   Notes.) 

ELECTRIC-ARC    LAMP;    Hugo    Bremer,    Neheim, 
May  2,   1901.      (See  Current  News  and  Notes.) 

ELECfRIC-ARC    LAMP;    Hugo    Bremer,    Neheim,    CJennany. 
Nov.    23,    1 90 1.      (See   Current  News  and   Notes.) 

ELECTRIC-ARC    LAMP;    Hugo    Bremer,    Neheim,    Germany. 
July    16,    1902.      (See  Current  News  and  Notes.) 

ELECTRIC-ARC    LAMP;    Hugo    Bremer,    Neheim,    Germany. 

Aug.   2,   1902.      (See  Current  News  and  Notes.) 

RAILROAD    SIGNAL   AND   ALARM;    Albert    E.    Caughey,    Omaha, 

App.    filed    May    2,    1901.      A    railway    signal    comprising    a    starting 


App. 
App. 
App. 
App. 
App. 


niechanimi    in   circuit    with    Irjck    wires,    a    vibrating    armature    to   strike    a 
gong  and  a  device   for  operating   the   starling  iiiechuiiisiii   lu   rrtei   ihc  same 
after  Ihr   ajgnal   has   lirrn   uctiiutril   fur   a   suitalilr    length    uf   time. 
743,146,     COMHINEI)   (  irroUT   AND   CONTKl  ll.I.ING    SWITCH;    Lea    S. 
Chadwick,    Riillry    I'uik,    I'u.      Ap|i.   lilcd   Feb.    11,    Ivu^.      A   |iiii   switch   used 
lu  disable   llie   |iiiiiiaiy   ■  ircuil  of  a  B|iark  cull,  the  awitcb   being  allBclied  to 
the  ■teriing  wheel  i.l  an  automubilr. 
743.J7J.     SAFETY   TKol.LKY   Al  ARM;    William    M.   Cruner  and   William   C. 
rink,    .Spriiigdale,    I'a.      App.    Iiled   Se|Jt.    14,    1903.      A   second   trolley    wheel 
with    a    wide    Ireail    fitllnws   the    main    wheel    tu   engage    with    the   wire    when 
the   main   wheel   leuven   it,   and  an  alarm   is  •oiiiided   when    the  event  occurs. 
KI.El  TRK     IIAI  I  FRY;   Henry  llalsey,  New   York,  N.   Y.     App.  fdcd 
10.    ignj.      (.See  Jiage  806,) 
KI.KITKIC  MATTFHY;  Henry  Ilalaey,  New  York,  N.  Y.     App.  filed 
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743.^81. 

1903. 
743.306. 


';  Henry  Haltcy,  New  York,  N.  Y.     App. 

■b.) 

Hepburn,   Chicago,    III.      App.    filed    Feb. 


filed 


■  ', 


,306. 
Mo. 


743.031-  INSULATING  MATERIAL;  Oorgc  T.  Pratt,  Wcstbrook,  Maine. 
App.  lilcd  Jan.  24,  njoj.  The  material  is  composed  of  leather  pulp  hav- 
ing a  strengthening  fibre  mixed  therewith  and  impregnated  with  mineral 
wax,  rosin  and  alum. 

743,044.  DYNAMO;  John  D.  Spence,  Somerville,  Mass.  App.  filed  Sept.  28, 
1901.  The  invention  resides  in  having  one  of  the  windings  of  a  com- 
pound wound  armature  used  for  the  field  excitation  in  connection  with  a 
secondary    battery. 

743.056.       WIRELESS    TELEGRAPHY;     Ferdinand    Braun,    Strassburg, 
many.     App.   filed   April    18,    1899.      (See  Current   Newsand   Notes.) 

743,082.       DYNAMO-MACHINE;    Dugald    C.    Jackson,    Madison,    Wis. 

filed  Aug.    II,    1902.      (See   Current   News  and    Notes.) 
743.101.      K.-\1LWAY    BOND;    Henry    E.    Procunier,    Oakpark.    III.      App.    filed 

Sept.    22,    1902.      Relates    to    the    formation    of    the    terminal    of    the    bond        743 
which  is  driven  into  a  hole  in  the  rail. 

B.\TTERY-GRID;   Gust.-iv   H.    Rabenalt 
Nov.   5,    1902.      (See   page  806.) 
743,122.      PRINTING   TELEGRAPH    RECEIVER;   James   D, 
"  App.  filed  Jan.  3,  1903.     Details  of  a  page  printer. 

WIRE  WINDING  MACHINE;  John  G.  Bauer,  Ravenna,  Ohio.    App. 
.•\pril    ;4,    1903.      A   machine    for    winding   wire   around    a   flat   carbon 


23.   1903.     '  '•'•) 

KLECrrKK 

SWITCH;    Martin    E. 

Details. 
TIIKRAl'KUTIC    APPLIANCE;    George    M.    D.    Merwin,    St.    Louis, 
App.  tiled   .March   lu,  1903.     A  translucent  colored  tube  containing  an 
electric     laiiiii,     an     electric     healer    and     medicinal     salt,     whereby     aclinic 
rays,    warnilh    nnd    medicated    vapors    can    be    conveyed    directly    to    a    dis- 
eased meniliiane. 
743. 3'5       DIRIGIBLE  TORPEDO;    David   W.   McCaugliey,  Chicago,   III.     App. 
filed    Jan.    8,    1002.      The    various   electro-mafcnetic    devices    for    controlling 
the   speed,   rudder,   etc.,  are  operated   by   variations  of  intensity  of  current 
through   a    single    conductor. 
743,331.      MEANS    FOR    REMOVING    SLEET,    ETC.,    FROM    ELECTRICAL 
<:ONDUCTORS;    Elias    E.    Ries,    New    York,    N.    Y.      App.    filed    .Sept.    4, 
1903.      The    power    rail    or   conductor    is    made   a    part    of   a    second    circuit 
carrying  a  current  of  large  heating  capacity. 
743.337-      BATTERY;    Georges   Schauli    and    Dolf   Loewenstein,    London,    Eng- 
App.   filed  July    14,   1903-      (See  page  806.) 
ELECTRICAL  CONNECTC^R;  Joseph  G.   Swain,  Youngstown,  Ohio. 
filed  Nov.  20,  1902.     Details. 
ELECTRIC  SWITCH;  George  B.  Thomas,  Bridgeport,  Conn.     App. 


land. 

743.346. 
App. 

743,348., 


filed  June  8,   1903.      Details, 
743,353-      I>'-VICE   FOR   DISINFECTING  TELEPHONES;    Nelson  J.  Tubbs, 

Louisville,   Ky.     App.   filed   March    18,   1903.      (See  page  807.) 
743,358.       INCANDESCENT    ELECTRIC    LAMP    SOCKET;    August    Weber, 

Jr.,  Schenectady,   N.    Y.     App.  filed  June  25,    1903.      Details. 
743,364.      ELECTTRIC  MOTOR;   Edward  B.   Wilford  and  Adolph  W.   Schramm, 

Philadelphia,   Pa.      App.   filed  Aug.    10,    1903.      By  connecting  the   armature 


Pa.         ,.  .....  ... 

o  the  field  winding  in  such  a  manner  that  a  portion  only  of  said  winding 
is  in  series  with  the  armature,  the  remaining  portion  gives  rise  to  an 
action  which  maintains  the  armature  and  field  current  in  phase  with  each 
other, 

.MAGNETIC    MEDICAL    APPARATUS;    Emile    Bachclet,    Tacoma, 

App.  filed  Aug.    12,   1903.     An  apparatus  by  which  the  human  body 

ion  thereof  can  be  placed  in   a  magnetic  field. 

743.373-      'T.LECTRO     MAGNETIC    THERAPEUTIC     APPARATUS;  Emile 

Bachclet,  Tacoma,  Wash.  A|ip.  filed  Oct.  2,  1903.  A  modification  of  the 
preceding   patent. 

743,378.     AUTOMATIC  SELF-DROPPING  TROLLEY  POLE;  John   Delane, 

Terre    Haute,    Ind.      App.    filed    March    23,    1903.      The    rise    of   the  trolley 

pole  above  the  wire  actuates  a  trip  allowing  it  to  fall  to  the  roof  of  the 
car,  the  last  part  of  the  movement  being  retarded. 


742,963. — Electric    Heater    for   Liquids. 

743,384.  APPARATUS  FOR  BREAKING  ELECTRIC  ARCS;  Harold  Hast- 
ings, London,  Eng.  App.  filed  March  21,  1903.  A  series  of  blades  placed 
above  and  below  across  the  space  occupied  by  a  fuse;  the  blades  are  con- 
nected with  the  conductors  through  a  resistance  and  are  said  to  be  effective 
in  destroying  an  arc. 

743,396.  METHOD  OF  OPERATING  ELECTRIC  LAMPS;  Henry  N.  Pot- 
ter, Pittsburg,  Pa.  App.  filed  Feb.  14,  1901.  Consists  in  raising  the  tem- 
perature of  the  ballast  and  inducing  therein  the  condition  under  which  it 
produces  its  maximum  corrective  effect,  before  the  glower  has  been  brought 
to  a  conductive  state. 

12,165.  SAFETY  SPEED  LIMITING  MEANS;  Garrett  W.  Henricks,  Indi- 
anapolis, Ind.  App.  filed  May  28,  1901.  The  magnetic  generator  used  to 
supply  the  spark  in  gas  engines  is  mounted  in  an  adjustable  manner  so 
that  the  pressure  of  its  pulley  against  the  fly-wbeel  of  the  engine  can 
be  varied. 


Electrical  World  and  Engineer 

THE  CONSOLIDATION  OF  "THE  ELECTRICAL  WORLD"  AND  "ELECTRICAL    ENGINEER." 


Vol.  XLII.  NEW  YORK,  SATURDAY,  NOVEMBER  21,  1903.  No.  21. 

ELECTRICAL    WORLD    AND    ENGINEER  electricity  on  the  Manhattan. 

Published  weekly  by  the  ^°^  ^  great  many  years  this  journal  advocated , the  adoption  of 

McGRAW  PUBLISHING   CO.  electricity  on  the  Manhattan  elevated  road,  but  Mr.  Russell  Sage  and 

114  LlliKRTV  STKEET,  NEW  YORK.  a  few  Others  like  him  pooh-poohed  the  idea  with  equal  persistence. 
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Chicago  Office         ...  .         1139   Monadnock   Block.  1         1  .1       r  r     ,       ,  ... 

Philadelphia  Office 929  Chestnut  Street.  elsewhere  the  figures  of  the  last  annual  balance  sheet.      They  speak 
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XEW  YORK,  SATURDAY,  NOVEMBER  21,  1903.  Trackless  Trolleys. 

CONTENTS  During  the  past  year  or  two  the  subject  of  trackless  trolleys  has 

Editorial 827  been  taken  up  in  Europe  and  our  pages  have  recorded  experiment.'^ 

What  Electricity  has  Done  for  the   Manhattan   Elevated    830  a  ii.      ■       r  i    ^ 

Electrochemistry  at  the  Mass.  Institute  of  Technology   830  '"'"'^  rcsults  in  France   and   Germany  with   electric   vehicles  of   the 

The  Chateaugay  Water  Power  in  the  North  Country   831  automobile  type,   receiving  their   current   from  overhead   w-ires.      In 

Direct-Current  Traction  at   1200   Volts  in   France    832  ,1  •      •  •,, 

Melting  Sleet  on  a  Third  Rail.    By  W.  A.  DelMar  834  ""^  *^^"^  '"'^  illustrate  Some  experiments   which   have    lately    been 

The  Induction  Coil  Spark.    By  Alfred  G.  Del!  834  made  with   a   fair  showing  of  success   by  an   American  system   at 

Calculation   of   the   Apparent   Inductance   of   Armature    Coils — II.      By    C.  c  ,    •       n         i^i  ■  r 

C.   Hawkins 835  ^^ranton,   Fa.     This,  so   far  as  we  are  aware,  exemplifies  all  that 

The  International  Wireless  Telegraph  Conference  836  is  being  done  in  the  United  States  in  this  direction  at  the  present 

The    Choice  of   Wattmeters.      By    Paul  MacGahan   8i7  ,■  i.i  1     .1  ,         ,  ,,      ■        , 

Transposition  of  Telephone  Lines:  Cross-Talk  and  Induction   838  "'^'    ^'^"O"^"    '"^re    has    been    talk    in    the   newspapers    of   proposed 

Recent  Electrochemical  Developments   841  trials  at  Schenectady  with  one  of  the  European  systems.     As  to  the 

New  Fessendcn  Wireless  Telegraph  Patents.     By  A.   Frederick  Collins....     842  (■,,»,,_„  „c  „.     u  1      ■..  •  ,      ,     -,  ■ 

Trackless  Trolley  Experiments  at  Scranton,  Pa. " 842  '"'""^^  °^  '•"*  '^°^^'  '^  '"  ^^""y  ^^^^  *°  l^"''^  "P  agreeable  conjectures 

New  Telephone  Patents   843  in  regard  to  the  number  of  lines  which  might  be  equipped  along  city 

Meeting  of  Philadelphia  Institute  Chapter   8.,^  ^i  1  r  j  1  . 

The  Chatel  St.  Denis-Palezieux  Railway :;:.:;:    845  t'^oronglifares  and  country  roads,  where  tracks  would  not  be  per- 

A  Ricdler  Steam  Turbine   845  niitted  or  where  it  would  not  pay  to  lay  them.    But  there  are  many 

Power   Transmission    in   Washington    State    8.16  ^ t  ii  •  •        1      ^   •      1   j        1  ,  .   ,     . 

Current  News  and  Notes  ....'.'.'.    846  ^  ^^  '"  ^'^<='''"='^'  development  which  do  not  make  the  headway 

Letters  to  the  Editors:  One  would  expect  of  them.     Sometimes  the  hour  is  not  ripe;  some- 
Hydraulic  Units.     By   E.   Adler   a. a  ._,        .,  ,.•       ^  ,-,■ 

Barbed  Wire  for  Lightning  Protection.    l!y  w.  C.  McEntee  ..'.'.'.'.'.'.'.    848  '^   ultimate  Conditions  are  not  altogether   favorable;  some- 
Digest  of  Current  Electrical  Literature   849  times  the  public  does  not  take  kindly  to  the  new  departure,  but  for 

„,    .  •     T.  ;'     "A        ■    ■       /     t^V  r     "■'  r- .'.' ^^  whatever  reason  it  may  be,  the  invention  or  idea  whose  mpn'ti;  ran 

Electric  Railway  Commission  for   St.   Louis   Exposition    854  !■■  ><-iiinjii  ui    luca   « iiuse  iiieriis   can 

Dr.   Hans  Goldsehmidt  on  Aluminothermics   854  ^^  argued  with  great  plausibility  is  slow  in  taking  hold.     It  may  be 

A  New  Divided  Tile   for  Underground  Work   Sec  1.    ..  lU-  .1  1  ,  ,. 

New  Electric  Lighting  Specialties  ! ! ! ! ! ! ! ! ! !    855  '°'"^'' ^^^^  '^'^  ^^'^^  *'''>  '^^^"^  'o  ^^e  trackless  trolley.    It  has  been 

A  Small  Domestic  Lighting  Plant  on  Long  Island  856  talked  about  for  a  good  many  years  past,  but  to-day  only  two  or  three 

Departments:  ,■  •  ,  ,,  ,.,.." 

Commercial  Intelligence    857  """^  running ;  and  the  reason  why  It  lingers  is  not  quite  clear. 

Financial    Intelligence    g-^  — ^^— 

Trlde^Noter!........................... '.'..'.'.'.'.'.!'.! '.!!.■.!". gf  ^*  '^  ^^''^  ^^^'  ^'"^  trackless  trolley  takes  twice  as  much  current 

Record  of  Electrical  Patents  gg^  for  the  same  passenger  service  as  does  a  regular  trolley  line,  but  this 
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should  not  statui  iii  ilic  way  uf  an  extensive  adoption  of  tlic  system 
1 1  there  are  places  where  it  could  be  utilized  to  advantage.  (Jnc  hears 
a  good  deal  about  insuperable  objections  to  trolley  tracks,  ami  the 
availability  of  these  trackless  systems,  but  it  is  not  (juilc  plain 
whether  the  public  prejudice  is  against  the  track  or  against  the  over- 
head construction,  or  against  both.  In  the  long  nm.  a  great  many 
of  these  objections  disappear  and  the  trolley  goes  m.  As  between 
trackless  trolleys  and  regular  storage  battery  automobiles,  it  would 
appear  that  the  honors  arc  at  present  easy,  but  regular  automobile 
stages  have  not  made  anything  like  the  inroads  into  the  transporta 
tion  business  that   tho  public  has  been  led  to  e.xpcct. 


Thl  Police  Telephone. 

The  utilization  of  the  tclcphunc  in  connection  with  police  patrol 
work  is  not  new,  dating  back  as  it  docs  to  the  efforts  and  success 
of  Mr.  John  P.  Barrett,  in  Chicago,  in  the  very  early  eighties.  But 
the  system  just  inaugurated  in  New  York  City  and  put  into  oper- 
ation in  the  first  police  precinct  is  certainly  a  new  departure  and 
the  beginning  of  a  now  regime.  Just  how  far  beyond  Manhattan  it 
may  go  no  one  could  say  at  this  period,  but  on  the  face  of  it  there 
are  sundry  merits  not  easy  to  disregard,  and  the  question  interests 
telephone  people  all  over  the  country.  Under  the  contract  with  the 
New  York  Telephone  Company  the  Police  Department  has  called 
for  over  660  police  telephone  station.s  which  will  be  employed  in  each 
of  the  29  precincts  in  numbers  varying  bctw  een  20  and  30  per  precinct. 
This  obviously  gives  control  of  a  wonderfully  complete  network  of 
communication.  It  is  also  obvious  that  it  is  a  radical  departure 
from  the  old  plan  of  buying  outright  at  large  cost  a  .separate  and 
indcpendAt  police  patrol  system. 


How  far  the  new  plan  will  be  superior  to  the  old  remains  to  be 
proved.  We  understand  that  the  telephones  are  in  series  groups  of 
six,  but  that  is  an  objectionable  feature  in  technique  that  can  readily 
be  changed.  The  essentially  novel  feature  is  that  all  tiie  work  of 
installation,  maintenance  and  operation,  aside  from  the  police  oper- 
ators at  each  precinct  switchboard,  is  to  be  done  by  the  telephone 
company  by  its  own  regular  staff,  so  that  the  police  force  will  not 
have  to  maintain  its  own  construction,  line  and  repair  force  to  look 
after  wires,  batteries  and  other  accessories.  Under  such  conditions 
the  work  ought  certainly  to  be  well  done. 


It  will  be  observed  also  that  this  is  a  variation  upon  the  popular 
plan  of  municipal  ownership  and  control.  The  plant  involved  is 
all  private  plant,  and  an  annual  rental  is  paid  for  its  use.  Just  how 
far  this  plan  could  be  carried  in  other  departments  we  do  not  know ; 
but  on  the  face  of  it  it  has  the  appearance  of  a  sensible,  business-like 
arrangement,  w-orthy  of  repetition. 


The  Choice  of  Wattmeters. 

Mr.  MacGahan's  article  on  page  837  emphasizes  the  importance  o? 
an  accurate  knowledge  of  the  properties  of  a  registering  watt-hour 
meter.  It  is  pointed  out  that  recent  improvements  in  watt-hour 
meters  have  been  of  great  commercial  value  to  the  central  station. 
At  first  sight  it  would  appear  that  in  a  distributing  system  a  meter 
should,  above  all  things,  be  accurate  at  full  load.  It  is,  of  course, 
highly  desirable  that,  at  full  load,  a  meter  should  record  correctly. 
But  when  it  is  observed  during  how^  short  a  period  a  meter  works 
at  full  load,  and  during  how  long  a  period  it  works  at  a  comparatively 
small  fraction  of  full  load,  it  becomes  evident  that,  above  all  things, 
a  meter  should  be  nearly  accurate  at  light  load. 


on,  full  away  from  grace.  In  such  casics  the  error,  is  nearly  always 
attributable  to  increase  of  friction  in  the  moving  system.  Very  rarely 
docs  a  meter  in  service  get  over-active  in  old  age.  Much  more  frc- 
i|uently  is  it  overtaken  by  lazines.4  and  a  low  constant.  When  such 
is  the  case  through  friclir)n,  the  error  will  be  magnifird  at  light  loads, 
since  at  that  lime  the  ratio  of  frictional  opposing  torque  to  driving 
torque  will  he  l.irgc.  Consequently,  the  meter  which  has  the  largest 
driving  torque  per  watt,  or  the  largest  full-load  torque,  will  be  the 
meter  which  is  least  likely  to  retard  seriously  at  light  load  through 
undue  mechanical  friction. 


Wlkcn  a  station  manager  installs  a  motor  in  his  plant,  say  for 
driving  a  hoist,  he  is  supposed  to  know  the  starting  torque  of  the 
motor,  and  to  have  ascertained  its  sufficiency  for  the  load  to  be  car- 
ried. Until  recently  he  was  not  supposed  to  know  the  starting  torque 
of  the  watt-hour  meters  installed  on  the  premises  of  his  customers. 
Now,  however,  he  is  supposed  to  be  acquainted  with  the  torque  in 
gramme-centimetres  of  his  meters  at  their  minimum  load,  and  to 
have  satisfied  himself  that  it  will  be  sufficient,  not  only  to  overcome 
the  greatest  friction  that  is  likely  to  occur  in  normal  use,  but  also 
that  it  will  be  so  much  greater  than  the  friction  as  to  make  the  error 
small,  on  the  lowest  load  the  meter  will  have  to  work  upon. 


The  American  Association  for  the  Advancement  of  Science 
The  most  recent  volume  of  the  proceedings  of  the  A.  A.  A.  S. 
has  just  been  issued.  It  weighs  two  pounds  and  contains  594  uncut 
pages.  Why  scientists  should  have  to  expend  time  in  the  process  of 
cutting  pages  two  at  a  time  by  hand  in  order  to  read  the  contents, 
when  a  machine  can  cut  them  all  in  less  than  a  second  at  one  stroke, 
is  hard  to  comprehend.  As  a  relic  of  barbarism  in  a  society  formed 
to  advance  science,  such  an  unnecessary  labor-creating  device  is 
distressing. 


More  than  half  of  this  heavy  volume,  or  312  pages,  is  devoted 
to  an  enumeration  of  the  3,596  members  of  the  association,  and 
other  purely  secretarial  matter,  of  very  trivial  importance  to  the 
average  reader.  It  would  surely  be  more  economical  to  keep  the 
printed  list  of  members,  on  demand,  at  the  headquarters  of  the  asso- 
ciation, and  spare  the  mails  and  bookshelves  of  the  country  this  super- 
fluous pound  of  dreary  text.  The  gist  of  the  publication  com- 
prises nine  addresses  made  in  nine  of  the  ten  sections,  respectively. 
These  are  of  much  interest,  and  they  extend  over  140  pages,  or  less 
than  one-quarter  of  the  volume.  Wasteful  as  the  publication  is,  it 
is  welcome  and  w-orthy  on  account  of  these  nine  papers. 


A  recording  watt-hour  meter  may  be  accurate  within  a  very  satis- 
factory small  limit  when  it  is  first  installed,  and  then,  as  time  goes 


There  are  two  sections  of  the  association,  w'hose  proceedings  are 
of  especial  interest  to  ourselves  and  to  our  readers,  namely,  section 
B,  on  Physics,  and  section  D,  on  Mechanical  Science  and  Engineer- 
ing. Fifty-five  papers  are  stated  to  have  been  read  in  section  B. 
Of  these  several  appear  from  their  titles  to  have  interest  for  elec- 
trical engineers.  Yet  these  papers  are  not  published.  A  list  of  titles 
like  headstones  in  a  cemetery  is  all  that  marks  the  labors  of  each 
author.  Fortunately,  some  of  these  papers  have  been  rescued  from 
oblivion  by  the  charity  of  other  printing  presses.  The  Physical 
Society,  for  example,  has  printed  some.  But  it  is  surely  a  grief  and 
a  shame  to  see  so  much  index  and  so  little  literature  in  this  volume 
with  the  scattered  titles  of  murdered  pages  calling  for  more  gen- 
erous treatment.  Such  wholesale  slaughter  of  scientific  effort  is 
more  appropriate  to  a  mediaeval  age.  It  can  only  be  excused  by  the 
direst  necessity.  If  these  papers  cannot  be  printed  owing  to  want 
of  funds,  an  organized  effort  should  at  least  be  made  to  have  other 
associations  rescue  and  print  them.  Nevertheless,  the  policy  of  the 
association  has  been   to  give  out  as  little  to  the  technical  press  as 
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possible,  lest  peradventure  the  dead  should  have  more  room  and 
less  company.  It  is  earnestly  to  be  desired  that  the  association  should 
do  all  in  its  power  to  give  permanence  to  the  papers  committed  to 
its  trust.  At  least,  if  they  cannot  be  printed,  they  should  be  col- 
lected and  preserved  in  the  archives,  so  that  members  can  have 
subsequent  access  to  them. 


British  Engineering  Standards  Committee. 

The"  Engineering  Standards  Committee  of  Great  Britain  has  re- 
cently issued  a  statement  of  the  resolutions  they  have  adopted  con- 
cerning standard  direct-current  pressures,  and  also  concerning  alter- 
nating-current fretiuencies.  In  this  country  the  American  Institute 
of  Electrical  Engineers  recommend  the  standard  generator  terminal 
voltages  of  125,  250  and  550  volts,  which,  with  8  per  cent,  drop  in 
transmission,  represent  115  volts,  230  volts  and  506  volts,  at  motor 
terminals,  respectively.  The  British  committee  favor  no,  220,  440 
and  500  volts  at  consumer's  terminals.  This  is  practically  the  same 
as  American  practice,  with  the  additional  pressure  of  440  volts. 


With  us  the  standard  street  railroad  pressure  at  the  cars  is  500 
volts,  while  for  private  right-of-way  railroads  600  volts  is  sometimes 
used.  These  are  also  the  pressures  recommended  by  the  British 
committee.  With  us  the  frequencies  of  alternating  current  are  25, 
40,  60  and  120  cycles  per  second,  the  frequency  of  40  being  relatively 
rare,  and  the  frequency  of  120  being  on  the  decline.  The  British 
committee  recommended  25  and  50  cycles  per  second.  The  essential 
difference,  therefore,  between  the  A.  I.  E.  E.  and  British  recom- 
mendations is  that  while  we  have  25  and  60  cycles  per  second,  they 
have  25  and  50. 


It  is  to  be  hoped  that  sooner  or  later  there  may  be  standard  fre- 
quencies and  standard  pressures  all  over  the  world.  This  standard- 
ization of  machinery  naturally  tends  to  aid  industry  and  promote 
trade  throughout  the  world.  All  are  gainers  by  it.  It  is  greatly 
to  be  desired  that  an  International  Electrical  Congress  should  take 
the  subject  under  consideration. 


Rates  for  Lighting  and  Power. 

Among  the  numerous  good  ofifices  extended  by  the  National  Elec- 
tric Light  Association  to  its  members,  its  recent  report  on  the  rates 
for  lighting  and  power  charged  tlixoughout  the  country  is  conspic- 
uous. With  the  increased  use  of  water  power  on  the  one  hand  and 
of  underground  distribution  on  the  other,  two  opposing  influences 
have  been  at  work,  the  one  tending  to  lower  prices,  the  other  to 
maintain  them.  Besides,  the  old  contract  system  is  rapidly  disap- 
pearing, and  is  being  replaced  by  the  meter  system  with  all  sorts  of 
ingenious  modifications  based  on  the  nature  of  the  service  and  oper- 
ating to  favor  the  large  and  steady  consumer.  The  report  before 
us  gives  fuller  information  as  to  the  present  customary  charges  than 
anything  we  have  yet  seen  in  the  line  of  electric  lighting  statistics. 
Its  most  conspicuous  feature  is  the  evident  tendency  to  favor  the 
consumer  by  lower  prices.  The  old  basis  of  20  cents  per  unit  with 
small  discounts,  or  approximately  i  cent  per  lamp-hour,  is  now 
seldom  maintained,  and  when  used  at  all  is  generally  modified  by 
discounts  for  prompt  payment  large  enough  to  form  a  substantial 
reduction.  Common  prices  are  15,  17  and  18  cents  per  unit,  with 
rather  liberal  discounts.  Many  plants  in  the  regions  of  cheap  coal 
have  come  to  even  lower  prices,  as  have  water  power  plants  gen- 
erally, and  the  number  of  plants  charging  as  low  as  10  cents  per 
unit  is  rather  surprising.  For  power  service  10  cents  with  large 
discounts  is  rarely  exceeded,  with  many  plants  selling  at  5,  6  and  8 
cents,  with  ample  discounts  to  the  larger  consumers.     The  lowest 


figure  for  power  which  we  have  noted  is  I  cent  per  unit  for  con- 
sumers taking  300  hp  or  more,  but  sliding  discounts  bringing  the 
price  down  to  2  or  3  cents  per  unit  are  common  in  case  of  water 
power  plants  or  those  in  regions  of  cheap  fuel.  One  cent  per  unit 
is  a  very  low  figure,  necessarily  the  result  of  peculiarly  favorable 
conditions. 


In  looking  over  the  list  of  rates  there  is  widespread  evidence  of  a 
struggle  to  secure  something  better  than  a  flat  rate  with  sliding  dis- 
counts. It  is  for  the  interest  of  most  plants  to  favor  the  consumers 
who  call  for  a  large  and  steady  load,  and  capacity  charges  loom  up 
in  the  list  under  numerous  forms.  A  few  plants  use  the  maximum 
demand  system  in  some  form,  but  more  depend  upon  a  fixed  min- 
imum monthly  charge  and  service  charges  in  one  form  or  another. 
A  device  not  uncommon  in  the  West  is  an  increased  rate  for  resi- 
dence lighting,  although  a  few  plants  in  situations  where  residence 
i'ghting  must  be  cultivated  grant  it  a  specially  low  rate.  On  the 
whole,  it  is  very  clear  that  much  remains  to  be  done  in  the  way  of 
devising  a  simple  and  fair  system  to  take  account  of  the  nature  of 
the  demand  for  energy.  It  is  a  subject  which  has  provoked  much 
controversy,  most  of  it  fruitless.  After  reading  over  the  discussions 
of  the  matter  one  is  forcibly  reminded  of  Carlyle's  characterization 
of  metaphysics :  "High  air  castles  are  cunningly  built  out  of  words, 
well  laid,  moreover,  in  good  logic  mortar;  wherein,  however,  no 
knowledge  comes  to  lodge."  We  are  strongly  under  the  impression 
that  most  of  the  systems  proposed  attempt  too  much.  It  is  as  if  they 
attempted  to  lay  out  a  standard  line  of  shoes  by  means  of  a  formula 
based  on  the  average  proportions  of  the  human  foot,  instead  of  fur- 
nishing arbitrary  sizes,  each  made  in  several  widths.  It  would  be 
interesting  to  determine  the  possibilities  of  a  fiat  rate  with  customers 
rated  according  to  the  nature  of  the  service  in  classes  A,  B,  C,  etc., 
each  class  carrying  its  own  simple  set  of  discounts.  Of  course,  there 
would  have  to  be  occasional  close  decisions,  but  we  doubt  whether 
the  total  annual  number  of  kicks  would  be  out  of  the  ordinary. 
Something  of  the  kind  was  occasionally  tried  in  the  early  days  of 
motor  service,  but  not  in  the  systematic  way  that  is  needed  to  secure 
practical  results.  It  may  be  possible  to  devise  a  system  that  can  auto- 
matically take  account  of  all  contingencies ;  but  it  is  likely  to  be  com- 
plicated, and  like  other  complicated  things,  to  get  out  of  order  when 
subjected  to  trying  conditions. 


An  interesting  side  light  is  thrown  on  this  very  valuable  document 
by  a  recent  consular  letter  giving  the  current  rates  for  electric  light 
and  power  in  various  continental  cities.  The  lowest  figure  is  that 
which  will  apply  in  Berlin  after  January  i  next — 10  cents  per  unit 
for  lighting,  and  for  power  purposes  down  to  a  minimum  of  3^4 
cents  per  unit.  This  is  a  little  lower  on  lights  and  a  little  higher 
on  power  than  the  prices  in  American  cities  of  comparable  size. 
In  other  continental  cities  the  prices  range  about  as  they  do  here, 
but  we  think  that  the  American  plants  are  the  more  liberal  to  users 
of  motors.  In  the  smaller  cities  and  towns  we  are  disposed  to  the 
belief  that  American  prices  will  range  lower  than  the  continental 
ones.  Of  course,  we  gain  here  in  the  average  cost  of  fuel,  although 
losing  on  the  labor  account ;  but  altogether  the  American  plants 
make  a  very  liberal  and  business-like  showing.  We  are  glad  to  note 
that  the  next  report  of  the  National  Electric  Light  Association  upon 
this  topic  will  contain  the  prices  of  fuel  at  the  various  points  con- 
cerned, which  will  be  a  valuable  addition  to  the  other  information. 
The  cost  of  fuel  is  generally  the  main  factor  in  the  local  condi- 
tions as  to  price,  particularly  in  the  smaller  cities.  When  under- 
ground service  has  to  be  undertaken  the  situation  changes  and  reduc- 
tions in  price  become  somewhat  difficult.  Hence,  it  is  never  fair 
to  expect  extremely  Iinv  figures  in  the  larger  cities,  unless  under 
exceptionally    favorable    conditions. 
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What  Lilcciricity   Hu.s  Done  for  the  Manhattan  lilcvaicd. 


'I'l.c  lifiicticial  riTccIs  of  the  adoption  of  electricity  111  plucc  uf  hIcuiii 
for  Ir.u-lioii  arr  wi-ll  shown  in  the  annual  report  uf  the  Manhattan 
lilcvali'd  Railway  Louipany,  of  New  Vork  City,  whose  system  is  now 
known  uh  tlie  Manhallan  Railway  Division  ot  the  IiilerboroiiKh  Rapid 
Transit  Company.  At  the  meeting  the  members  of  the  old  board, 
I'rcsidenl  (ionid  made  these  remarks:  "Since  the  last  annual  mcct- 
inK  the  elei'lru'al  ciinipnu-nt  of  the  company's  lines  has  been  com- 
plrtfd  and  the  expectations  of  the  management  have  been  fully 
realized,  both  as  to  increase  in  carrying  capacity  and  economy  of 
operation.  On  April  1,  1903,  the  lease  of  your  company  to  the  Inter- 
borough  Rapid  Transit  Company  took  effect  and  possession  of  the 
properlv  was  delivered  on  that  day  to  the  lessee,  which  has  since 
operated  the  railway.  The  statement  of  operations  presented,  there- 
fore, relates  in  detail  only  to  the  six  months  ending  March  31,  1903, 
and  with  respect  to  the  last  six  months  includes  only  the  dividend 
rentals  paid  by  the  lessee." 

The  gross  earnings  of  the  company  for  the  six  months  ended 
March  31,  !y03,  were  $6,441,437;  operating  expenses,  $2,819,764,  and 
net  earnings,  $3,6.m,673.  l-'or  the  remaining  six  months  of  the  fiscal 
year  the  report  includes  the  $1,650,01x1  paid  to  the  Manhattan  Com- 
pany by  the  Interborough  Company  in  dividend  rentals  to  make  a 
grand  total  of  $10,996,772  of  surplus  and  income.  Dividends  paid 
to  the  Manhattan  stockholders  amounting  to  $3,894,000  are  deducted, 
leaving  the  total  surplus  on  September  30,  1903,  $7,102,772,  compared 
with  a  surplus  on  September  30,  last  year,  of  $6,372,418. 

A  combination  of  the  report  of  the  Manhattan  Railway  Company 
for  the  six  months  ended  March  31  last,  before  it  became  a  division 
of  the  Interborough  Rapid  Transit  Company,  with  that  for  the  six 
months  ending  September  30,  shows  that  the  gross  earnings  of  the 
Manhattan  Company  for  the  year  increased  $1,584,231,  and  by  a 
decrease  of  $115,921  in  the  operating  expenses,  the  net  earnings  were 
increased  $1,700,152.  The  balance,  after  the  payment  of  interest 
and  taxes,  increased  $1,397,736,  and  was  brought  up  to  $4,723,798. 
This  is  equal  to  8.56  per  cent,  on  the  entire  $55,200,000  capital  stock 
of  the  company,  and  compares  with  a  surplus  in  1902  equal  to  6.93 
per  cent,  on  the  $48,000,000  stock  at  that  time  outstanding. 

The  report  of  the  Manhattan  Railway  Division  of  the  Interborough 
Company  states  that  in  the  last  six  months  125,548,740  passengers 
were  carried,  as  compared  with  108,164,184  for  the  corresponding 
period  last  year,  an  increase  of  17,384,556.  Evidence  as  to  the  ex- 
cellent results  attained  by  the  installation  of  electricity  as  the  motive 
power  is  shown  by  the  fact  that  the  operating  expenses  of  the  com- 
pany for  the  period  mentioned  were  42.02  per  cent.,  as  compared 
with  51.19  per  cent,  last  year,  when  steam  locomotives  drew  the 
trains. 

The  number  of  passengers  carried  in  the  last  quarter  was  59,443,- 
304,  as  compared  with  50,464,936  last  year,  and  66,105,436  in  the 
quarter  ended  July  i  last.  For  the  quarter  ending  July  I  last  year 
57,699,243  passengers  were  carried.  Moreover,  all  these  passengers 
have  benefited  greatly  by  the  increase  in  speed  of  the  trains  and  the 
lessened  running  time  per  trip. 


Electrochemistry  at  the  Mass.    Institute  of  Technology. 


According  to  an  announcement  in  the  Technological  Review, 
published  by  the  Massachusetts  Institute  of  Technology,  Boston,  a 
new  laboratory  devoted  exclusively  to  electrochemistry  was  opened 
at  the  beginning  of  the  school  year.  This  laboratory  has  been 
equipped  to  provide  facilities  for  the  professional  work  in  the  senior 
year  of  students  electing  the  schedule  of  electrochemical  studies 
oflFered  as  an  independent  option  in  Course  VIII,  and  for  graduate 
students  desirous  of  taking  up  this  line  of  work. 

Instruction  in  electrochemistry  has  been  given  to  students  in 
physics  since  1894,  but  the  recent  rapid  development  of  the  industrial 
applications  of  the  science  determined  the  department  several  years 
ago  to  extend  the  work  and  to  lay  out  a  schedule  of  studies  directed 
particularly  to  this  end.  This  course  was  officially  announced  by  the 
Institute  in  the  summer  of  1900.  Provision  for  somewhat  similar 
work  had  already  been  made  at  the  Polytechnikums  at  Zurich  and 
Darmstadt,  and  more  recently  special  electrochemical  laboratories 
have  been  established  at  Karlsruhe.  Aachen.  Berlin  and  Manchester 
(England).     In  this  country,  too.  distinct  courses  in  electrochemical 


cnginerring  and  electrunietalliirgy  arc  now  olTcrcd  at  the  University 
of  VVucumiiii  and  ut  Lehigh,  respectively,  while  more  or  Icsn  itpecial- 
i/cd  instructi(jn  in  clecirothenii.stry  \>  olTcrcd  at  many  of  our  more 
prdgrcisivc  technical  schools  and   universities. 

The  course  a.s  laid  out  at  the  liisiiiute  aims  to  give  a  student  a 
thor<iUgh  grounding  in  the  principles  underlying  electrochemical 
problems  in  general,  and  so  much  of  electrical  cngmecriiig  as  will 
enable  him  to  deal  with  the  various  power  problems  which  are  likely 
to  arise  in  connection  »ilh  the  installati(.in  of  clcctrot  lieinical  plants. 
To  this  end  the  course  provides  for  a  thorough  training  in  theo- 
retical and  applied  electricity,  these  subjects  rorming  the  fuun(lation 
for  the  professional  work  in  electrochemistry,  which  extends  through- 
out the  fourth  year.  Instruction  in  organic  chemistry,  mineralogy, 
;issaying  and  metallurgy,  and  in  the  elements  of  machines  and  engi- 
neering, is  also  given  to  as  great  an  extent  as  practicable. 

The  work  in  electrochemistry  proper  consists  of  a  thorough  course 
of  lectures  on  theoretical  and  applied  electrochemistry,  accompanied 
by  extended  laboratory  work  on  electrochemical  methods  and  meas- 
urements, and  on  technical  processes  carried  out  on  a  scale  sufliciently 
large  to  give  the  student  some  just  idea  of  the  factors  which  deter- 
mine their  efficiency.  To  provide  for  this  work,  the  new  laboratory 
c>|)ened  in  October  as  a  part  of  the  Rogers  Laboratory.  It  was  not 
until  this  summer  that  the  space  vacated  by  the  Electrical  Engineering 
Laboratories  made  the  equipment  of  this  laboratory  possible.  The 
laboratory  occupies  the  rooms  formerly  devoted  to  the  Physico- 
chemical  and  Heat  Measurements  Laboratories  in  the  basement  of 
the  Walker  Building,  these  laboratories  being  now  removed  to  more 
commodious  quarters.  It  is  95  by  30  ft.,  and  is  divided  into  two 
distinct  parts,  one  being  devoted  to  electrochemical  measurements 
and  analysis,  and  the  other  fitted  up  for  technical  W'ork.  In  the 
former  the  students'  desks  are  arranged  in  groups  of  four,  and  are 
very  completely  equipped  for  electrochemical  investigations.  In 
the  center  of  each  group  of  desks  is  a  large  electrically-heated  and 
regulated  porcelain-lined  thermostat.  Each  desk  is  provided  with 
a  2,  121/2,  25  and  no-volt  circuit,  rheostat,  stirrer,  gas,  water  and  suc- 
tion. Besides  an  equipment  for  analytical  work,  each  student  is 
given  a  complete  set  of  electrochemical  measuring  apparatus,  includ- 
ing a  Weston  ammeter  and  voltmeter  with  three  scales,  Lippmann 
electrometer,  potential  boxes,  conductivity  bridges,  voltameters,  etc. 
The  whole  class  is  thus  able  to  work  at  the  same  time  on  subjects 
wh'ch  are  being  concurrently  discussed  in  the  lectures,  and  thus,  in 
conferences  held  weekly  on  the  current  work,  to  compare  results  of 
each  other's  experiences.  The  laboratory  is  also  equipped  with 
special  arrangements  for  electrochemical  analysis.  Special  rooms 
adjacent  to  the  laboratory  are  equipped  for  measurements  of  elec- 
trical conductivity,  dielectric  constants,  etc. 

The  laboratory  of  applied  electrochemistry  is  equipped  with  a 
double-current  motor  generator  of  25-kw  capacity,  which  furnishes 
1,000  amp.  at  25  volts  or  2,000  amp.  at  12]A  volts.  Other  voltages 
may  also  be  obtained  by  varying  the  field  of  the  generator.  The  gen- 
erator is  designed  for  electrolytic  processes  requiring  large  currents, 
such  as  occur  in  the  manufacture  of  aluminum  and  of  alkali.  A 
storage  battery  of  large  capacity  is  also  provided  for  depositions  re- 
quiring currents  at  low  constant  voltage. 

For  processes  requiring  intense  heat,  but  not  electrolysis — for 
example,  the  manufacture  of  graphite,  carborundum,  carbides,  etc. — 
the  laboratory  is  provided  with  power  from  a  single-phase  alternator 
of  30-k\v  capacity,  which,  it  is  expected,  will  be  still  further  in- 
creased another  year.  By  means  of  a  special  transformer  designed 
in  the  department  this  energy  can  be  transferred  from  160  volts  to 
10  volts  in  steps  of  10  volts  each.  The  transformer  may  thus  be 
used  to  obtain  any  multiple  of  10  volts  desired.  A  complete  set  of 
alternating  and  direct-current  electrical  measuring  instruments  will 
be  available  for  determining  the  electrical  energy  expended  in  the 
various  processes  studied. 

The  inauguration  of  a  schedule  of  studies  of  the  character  outlined 
has  been  already  justified  by  the  call  for  men  to  fill  electrochemical 
positions  and  by  the  number  of  students  who  have  elected  the  course. 
Seventeen  students  were  registered  in  October  in  the  three  upper 
classes,  of  whom  eight  are  in  the  graduating  class  and  two  are 
graduates  of  other  colleges.  j^. 

The  staflF  of  the  department  has  been  strengthened  for  carrying 
out  the  new  work  by  the  return  of  Dr.  Thompson,  who  made  a  tour 
of  inspection  of  foreign  electrochemical  laboratories  two  years  ago, 
and  who  has  since  been  making  a  special  study  of  electrochemistry 
at  the  Polytechnikum  at  Zurich. 
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WHILE  much  money  and  work  are  being  expended  upon  the  (h'- 
velopment  of  the  larger  water  powers  in  this  country,  what 
is  possibly  an  equal  amount  in  the  aggregate  is  being  devoted 
to  the  utilization  of  smaller  powers  scattered  all  over  the  country, 
powers  many  of  which  are  too  remote  or  too  insignificant  to  have  at- 
tracted public  general  attention  or  to  be  known  very  far  beyond  their 
immediate  vicinity.     Of  late  years  the  United  States  has  been  gone 


FIG.    I. — VIEW   OV  O.'l.M   and  PENSTOCK  FROM   1-UVVEK   HOUSE. 

over  with  a  fine  tooth  comb  by  investigators  and  promoters  looking 
for  just  such  powers  to  develop,  and  there  is  no  doubt  that  for 
some  years  to  come  they  will  afiford  opportunity  to  engineers  and 
occupation  to  manufacturers,  upon  a  large  scale,  although  the  units 
at  any  one  of  them  may  be  spoken  of  as  small  as  compared  with 
those  required  at  such  places  as  Niagara  or  the  Shawinigan. 


FIG.  2.- 


:hateaugay  chasm  before  erection  of  dam. 


An  interesting  example  of  this  class  of  work  is  found  in  the  plant 
which  has  recently  been  installed  in  that  section  of  New  York  State 
which  Mr.  Irving  Batcheller,  in  his  charming  historical  fictions, 
speaks  of  as  the  "north  country."  The  Chasm  Power  Company,  of 
Chateaugay  has  developed  at   that  prosperous   little  village  on  the 


Rutland  Railroad,  a  dozen  miles  from  Malone,  the  county  seat,  a 
plant  which  is  illustrated  in  the  accompanying  cuts  and  which  has 
luit  lately  gone  into  operation. 

The  Chateaugay  Chasm  is  an  outlet  for  the  river  and  lakes  of 
that  name,  as  shown  by  our  map.  The  river  finds  its  way  at  this  point 
through  a  narrow  gorge  hemmed  in  by  walls  of  solid  rock  varying 
in  height  from  60  to  200  ft.  Rack  of  the  river  lies  a  chain  of  lakes 
furnishing  an  abundant  supply  of  water  under  considerable  head. 
The  Chasm  Power  Company  has  built  its  dam  just  above  the  lower 


FIG.    3. — ONE  OF    THE    U.\H>. 

tails  of  the  beautiful  chasm  and  at  the  foot  o.'  the  lower  fall.s  has 
located  its  plant.  The  dam  is  built  of  stone  and  cement  to  a  height 
of  49.3  ft.,  making  the  distance  from  the  top  of  the  dam  to  the 
foot  of  the  lower  falls  88.7  ft.  The  penstock  is  280  ft.  long  and 
7  ft.  in  diameter,  and  as  can  be  seen  from  the  cuts  is  solidly  built. 
The  power  house  is  of  stone,  40  ft.  by  60,  built  against  the  face  of 


FIG.   4.— POWER   HOUSE,   PENSTOCK    AND  CHASM   FROM   DAM. 

the  cliflf,  and  is  so  arranged  that  it  and  the  penstock  allow  the  in- 
stallation of  three  hydroelectric  units.  The  company  has  purchased 
of  the  Westinghouse  Electric  &  Manufacturing  Company  a  poly- 
phase generator  of  180  k\v,  as  an  initial  equipment,  but  it  is  intended 
to  install  the  two  other  units  as  soon  as  possible,  as  there  is  avail- 
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ut)lc  at  least  l.ooo  lip  cm  tlu*  spot  :iiul  ;i  Icnsibic  .2,ooo  lip  is  in  sight. 
The  water  wheel  was  supplied  liy  the  Kisclon-Alcott  Turbine  Com- 
pany. It  is  intended  not  only  to  iitili/c  this  power  locally,  but  t" 
transmit  it  to  the  various  points  in  the  vicinity. 

'I'lio  m'lirrator  is  of  tlu'  three  phase,  (k)  cycle  type,  cnrrrni  hfiiiK 
generated  at  .',100  volts  and  stepped  down  to  105  volts  for  light  and 
power  service.  The  turbine  is  of  the  cylinder  gate  type,  capacity 
300  hp  under  84  ft  head,  and  is  controllnl  by  a  Lombard  governor. 
The   current    is    alre.ndy    used    for    liRlit.    Iienl    :itul    luolor';.   and    tbr 
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Chateaugay  circuits  have  been  running  since  July  i.  The  company 
is  now  building  a  line  from  Chateaugay  to  Burke,  a  distance  of  five 
miles.  In  order  to  develop  business,  and  having  but  low  fixed 
charges,  the  management  is  quoting  liberal  and  low  rates.  The  prices 
for  lighting  are  on  a  flat  basis,  being  $2  a  year  for  i6-cp  lamps  for 
residences,  and  $3  a  year  for  offices  and  business  places.  The  rate 
for  motors  has  been  put  at  $20  per  year  per  hp.  .As  might  be  ex- 
pected, there  is  not  a  great  deal  of  manufacturing  in  the  immediate 
vicinity,  but  with  cheap  power,  living  and  rents,  and  intelligent  labor, 
the  company  believes  the  conditions  are  attractive  for  industries  of 
various  kinds.  Besides,  as  the  beauties  of  the  gorge  and  chasm  re- 
main undisturbed,  except  at  this  particular  point,  the  tourists  to  the 
vicinity  can  now  enjoy  all  the  advantages  of  electricity,  not  previ- 
ously obtainable. 

The  company  has  been  organized  with  a  capital  of  $35,000  and 
secured  for  less  than  $4,000  its  water  power  privileges  and  power 
house  site.  The  president  of  the  company  is  Mr.  C.  L.  Bentley;  the 
vice-president,  Mr.  W.  B.  Ryan ;  the  secretary.  Mr.  .A.  B.  Cooney. 
and  the  treasurer,  Mr.  E.  S.  Duf?y. 


Talking  with  London. 


A  special  cable  dispatch  to  a  New  York  daily  paper  from  Lon- 
don of  November  14  says  with  uninformed  optimism:  "Prophecy 
is  dangerous,  but  with  a  full  realization  of  its  pitfalls  the  corre- 
spondent of  the  Sun  ventures  the  following  prediction  :  Within  three 
months,  probably  before  New  Year's,  direct  telegraphic  communi- 
cation, without  intermediate  repeating  stations,  will  be  established 
for  the  first  time  between  New  York  and  London,  and  telegrams  will 
be  exchanged  at  a  speed  of  more  than  four  times  the  previous  capacity 
of  any  cable.  I  am  tempted  to  go  a  step  further  and  express  the 
strong  expectation  that  within  a  year  it  will  be  feasible  to  converse 
by  telephone  between  New  York  and  London  as  it  is  across  Man- 
hattan. Perhaps  it  is  as  well  to  confess  that  it  is  easy  to  prophesy 
when  you  know.  The  feat  of  rapid  communication  between  London 
and  New  York  as  a  matter  of  fact  has  been  greatly  surpassed  recently 
in  actual  practice ;  in  other  words,  the  problem  of  cheap  and  rapid 
long-distance  communication  has  been  solved,  and  the  credit  for 
this  signal  triumph  of  modern  science  belongs  to  England.  I  am 
compelled  to  await  the  permission  of  the  inventors  before  making 
more  than  this  general  announcement." 


Dircct-CJuntiK  Traciiou  u(   I,2U0  Volts  in   l-rance. 

It  is  well  kiiii\Mi  to  our  readers  that  .Mr.  l<  riniry,  of  driieva, 
Switzerland,  has  done  a  great  deal  of  iiiU'resliiiK  work  with  direci- 
ciirreni  jjowrr  Iransmixsion  at   liiKh  vnltagcK.     At  a  time  when  the 
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IK..    1 .— CAR  CONTROLI.EK. 

application  of  high-voltage  alternating  current  to  traction  work  is 
under  discussion,  a  further  effort  of  M.  Thury  and  his  associates 
is  worthy  of  note,  being  nothing  less  than  the  operation  of  a  trolley 
system  in  Southern  France  with  direct  current  at  1,200  volts.  The 
road  and  its  details  are  illustrated  herewith. 

The  line  in  (|uestion  extends  between  St.  Georges  de  Commiers 
and  Ln  Mnrc,  about  20  miles  apart,  near  Grenoble,  and  its  main 
business  appears  to  consist  of  freight.  Hitherto  the  work  has  been 
done  with  steam  locomotives,  but  as  there  is  abundant  and  cheap 
water  power  in  the  vicinity,  electricity  has  been  resorted  to,  and 
the  first  of  the  new  locomotives  is  now  in  service.  It  weighs  about 
50  tons  and  is  of  500-hp  capacity,  there  being  in  fact  four  motors 


FIG.  2. — ^RESISTANCES  AND  CIRCUIT-BREAKER. 

of  125-hp  capacity  each,  two  on  each  truck.  These  are  connected 
in  series  and  require  185  amp.  at  625  volts.  The  line  is  equipped  on 
the  three-wire  system  so  that  the  voltage  between  the  outside  wires 
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is  2,400  volts.  A  diagram  of  llie  three- wire  connections  is  shown 
The  road— of  i  metre  gauge— is  a  grade  with  slight  slope,  and  the 
loaded  train  comes  down  with  the  motors  arranged  to  run  as  gen- 
erators and  act  as  brakes,  being  connected  to  the  resistances.  For 
breaking  the  circuits,  oil  switches  are  used.     Hauling  20  cars  of  a 
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FIG.  3. — MOTOR  AND  GE.\R. 


gross  weight  of  iii  tons,  the  locomotive  makes  a  speed  of  about  22 
km.  per  hour  on  the  2j4-per-cent.  grades.    The  motor  and  gear  are 
shown  in  Fig.  3. 
The  overhead  construction  is  solid,  with  double  contact  wires  and 


lie  seen  a  large  number  of  contacts  are  provided  through  the  com- 
bination of  the  two  sets.  One  shaft  carrying  12  contacts  and  the 
other  8,  no  fewer  than  96  steps  are  obtainable.  The  resistances  em- 
ployed in  association  with  the  controllers  are  carried  in  the  motor- 
man's  cabin  and  are  built  up  as  shown  in  Fig.  2.  These  are  large 
enough  to  absorb  easily  the  electric  braking  current  produced  by 
tlic  locomotive  on  the  descent  when  the  motors  are  run  as  generators. 
The  locomotive  has  also  a  hand  braking  system  and  an  air  system 
for  which  the   compressor  is   driven  by  a  small  motor  of  4  hp,  at 


Lightning 
Arretltr 


-VWVWW\A^i 


LVVVWW- 


-tA/WWWi 


r 


<y 


^MAM/\^ 


M^iD  Switch 
Circuit  Br^nkfr 


-wmh 

Reaistauce 


.;vwwv^ 


Lightning  ^ 
Arrester     p 


FIG.    5. — DI.'^GRAM    OF   CONNECTIONS. 

1,200  volts.     The  circuit-breaker,  oil  switch,   fuses,  etc.,  are  shown 
in  Fig.  2. 

The  electrical  construction  of  this  interesting  system  was  executed 
by   the    Compagnie   Generate   de   Construction   and   by   the   concern 


Fig.  4. — General  View  of  Locomotive. 


double  sets  of  Siemens  sliding  bone  contacts,  under  the  slight  up- 
ward pressure  of  2  kg.  The  overhead  line  consists  of  two  "figure  8" 
copper  wires,  114  mm.  cross  section,  in  span  on  wooden  poles.  As 
already  stated,  the  voltage  is  2,400  volts  between  the  outside  wires, 
and  1,200  volts  between  each  contact  wire  and  the  rail  forming  the 
neutral.  Thury  direct-current  motors  have,  however,  been  success- 
fully built  and  operated  up  to  3,600  volts. 

A  car  controller  is  installed  at  each  end  of  the  central  cabin  of  the 
locomotive,  of  the  type  shown  in  Fig.  i.  Special  care  has  been 
taken  with  insulation  in  view  of  the  high  voltage  used,  and  as  will 


operating  under  the  Thury  patents,  i.  e.,  the  Compagnie  de  ITndustrie 
Electrique  et  Mecanique  de  Geneve. 


New  Yorlt  Central. 


A  section  of  the  Rome,  Watertown  &  Ogdensburg  Railroad  which 
is  leased  by  the  New  York  Central  Railroad  is  to  be  equipped  with 
electricity  immediately  and  the  electric  cars  of  the  Central  system 
will  be  run  to  and  from  all  points  along  the  southern  shore  of  Lake 
Ontario. 
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Melting  Sk-ct  on  a  Third  Rail. 

hv  W.  A.  Uki.  Mak. 

FKOM  time  t>>  tunc  electric  hcatiii);  u>.  a  iiictliod  (or  rcmoviiiK 
sicct  from  tlic  cutituct  rail  lias  bucii  suKKcsted.  The  idea  srriiis 
ail  cxccllriit  one  at  lirst  tlidiiglit  aiui  riigiiiccrs  liavr  lici-ii 
tcniplrd  to  make  experinicnls  with  (he  viiw  to  liiidiinf  tiie  <|tiaiiti(y 
of  electrical  energy  required  (or  the  purpose.  These  experiments 
have  always  slimMi  that  the  energy  re<|tiired  to  heat  the  rail  is  ex- 
ceedingly larKc,  and  principally  on  this  accotmt  the  method  has 
never  been  adopted.  The  object  of  this  article  is  to  show  why  this 
large  amount  of  energy  is  reipiired. 

It  is  a  diflicult  matter  to  show  just  what  expenditure  of  energy 
\vi>uld  be  necessary  to  raise  the  temperature  of  the  rail  a  certain 
number  of  degrees,  but  it  is  easy  to  show  that  a  large  amount  can 
be  expended  without  appreciably  alTccting  the  temperature. 

When  one  pLiund  of  water  has  its  temperature  raised  one  degree 
Fahrenheit  above  the  air,  it  absorbs  about  one  thermal  unit,  equiv- 
alent to  0.2835  watt-hour.  The  specific  heat  of  iron  being  only  about 
0.1 14  that  of  water,  one  pound  of  rail  will  absorb  but  0.0323  watt- 
hour  when  its  temperature  is  raised  one  degree.  Now,  it  can  Ije 
assumed  that  in  order  to  melt  ice  from  a  contact  rail,  the  temperature 
must,  under  fairly  normal  conditions,  be  raised  at  least  ten  degrees 
Fahrenheit.  A  system  for  heating  the  rail  which  would  fail  a  few 
degrees  below  freezing  point  would  scarcely  be  worth  installing,  so 
that  this  assumption  of  ten  degrees  rise  is  quite  a  moderate  one. 
From  the  figures  given  above  it  appears  that  in  order  to  heal  one 
pound  of  rail  ten  degrees  Fahrenheit  in  one  hour,  0.323  watt-hour 
would  have  to  be  used,  regardless  of  the  losses  by  radiation,  con- 
vection, etc.  On  a  lOO-pound  rail  this  amounts  to  10.75  watts  per 
foot  on  the  assumption  that  no  heat  is  lost  in  any  way  whatsoever ; 
but  in  actual  cases  the  losses  are  very  great. 

The  heat  radiated  from  a  square  foot  of  rusty  iron  is  found  by 
experiment  to  be  about  0.7  B.T.U.  per  hour  per  degree  Fahrenheit 
difFeronce  of  temperature  between  the  iron  and  air — provided  that 
such  ditTerence  does  not  c-\ceed  30°.  This  is  equivalent  to  0.198 
watt  per  sq.  ft.  per  degree.  Now,  on  one  foot  of  loo-pound  rail  there 
are  2.08  square  feet  of  surface.  Hence,  the  radiation  per  foot  of 
rail  will  amount  to  0.412  watt  per  degree.  This  does  not  allow 
for  losses  by  convection,  evaporation,  etc.  .Assume  that  in  heating 
the  rail  ten  degrees  the  average  difYerence  between  the  air  and 
rail  is  five  degrees.  The  radiation  will  then  be  at  the  rate  of  about 
2.1  watts.  If  this  quantity  be  added  to  the  heat  used  in  raising  the 
temperature  of  the  iron,  a  total  of  nearly  13  watts  is  obtained  as 
the  power  necessary  to  heat  one  foot  of  loo-pound  rail  ten  degrees 
in  one  hour.  On  a  railway  having  fifty  miles  of  loo-pound  contact 
rail,  this  would  amount  to  3,432  k\v,  assuming  a  dry  rail,  no  ice  to 
melt  and  no  loss  by  evaporation  and  convection.  This  quantity 
has  to  be  greatly  increased  in  order  to  supply  energy  for  melting 
the  ice. 

One  pound  of  ice  at  32°  F.  requires  the  expenditure  of  142.65 
B.T.U.  to  melt  it  without  raising  its  temperature.  This  is  equiv- 
alent to  40.44  watt-hours.  Hence,  in  order  to  melt  one  pound  of 
ice  in  one  hour,  40.44  watts  are  required.  A  deposit  of  sleet  or  snow 
one-eighth  of  an  inch  thick  covering  two-fifths  of  the  surface  of  a 
lOO-pound  rail,  weighs  about  half  a  pound  per  foot.  Hence  on  50 
miles  of  contact  rail  there  would  be  132,000  pounds  which  is  to  be 
melted  in  one  hour  would  require  a  provision  for  that  period  of 
5,280  kw.  This  is  assuming  a  heating  efificiency  of  100  per  cent. ; 
that  is.  neglecting  losses  by  convection,   radiation,  etc. 

In  the  case  of  a  sleet  deposit,  it  would  of  course  not  be  necessary 
to  melt  a  film  one-eighth  inch  thick,  for  if  a  film,  say  i/iooth  inch 
thick  were  melted,  the  remainder  would  be  so  loosened  as  to  be 
easily  removed  with  a  brush  or  scraper.  A  film  i/iooth  of  an  inch 
thick  on  y4  of  the  rail  surface  would  weigh  10.560  pounds  on  50 
miles  of  100-pound  rail.  Assuming  a  heat  efficiency  of  100  per  cent., 
this  would  require  to  melt  it  in  one  hour,  a  provision  of  about  427 
kw.  This  would  merely  supply  the  latent  heat  in  melting.  If  the 
rail  were  kept  10°  F.  hotter  than  the  air.  the  radiation  in  one  hour 
would  require  at  least  550  kw,  assuming  a  perfectly  dry  rail.  In 
order  to  heat  the  rail  10°  F.  in  one  hour  about  2,830  kw  are  re- 
quired, assuming  no  losses.  Thus  the  minimum  power  required  to 
melt  i/iooth  of  an  inch  of  sleet  from  50  miles  of  100-pound  rail, 
amounts  to  at  least  3,800  kw.  This  neglects  two  of  the  greatest 
sources  of  heat  loss,  namely,  loss  by  evaporation  and  by  wind  con- 
vection.    It  is  possible  that  there  might  be  conditions  under  which 


n   IS  ii<ii  ruKss.ii)   to  he;it  the  rail  10°  F,,  but  u  sleet  melting  system 
would  not  be   worth  iiiMtalling   if   it  could   fail   ut  such  a   moderate 
i>  inprratnre  as  10'  below  the  freezing  point,  besides  which  in  prac 
lice  tile  ice  would  have  to  be  melted  in  much  less  than  one  hour. 

Kxperiincnts  with  contact  rails  have  shown  that  if  the  rail  is 
K>|it  moist  with  water  10"  hotter  than  the  air,  the  temperature  of 
the  rail  will  not  rise  even  if  16  watts  per  s(piare  fool  are  expended 
on  it.  With  loo-pound  rail  this  is  32  watts  per  foot  length.  This 
power  on  fifty  miles  of  rail  amounts  to  ab(jut  8,500  kw.  Thus  prac- 
tice shows  that  an  expenditure  of  8,5(xt  kw  on  50  miles  of  100  pound 
rail  has  no  effect  in  heating  the  rail,  regardless  of  the  important 
matter  of  melting  ice. 

It  miglil  be  suggested  that  it  is  useless  to  heat  so  much  rail  at 
a  time;  that  in  fact  it  might  be  better  to  heat  one  section  at  a  lime 
and  then  go  on  to  another.  This  is  impossible,  however,  owing 
lo  the  low  heat  storing  (|uality  of  iron.  As  shown  above,  the  heat 
capacity  of  a  foot  of  loo-pound  rail  is  only  10.75  watt-hours,  a  quan- 
tity that  would  be  dissipated  in  a  few  minutes.  Not  only  is  the 
cost  of  energy  for  electrically  heating  the  third  rail  enormous,  but 
the  cost  of  apparatus  for  generating,  transforming  and  distributing 
this  energy  is  quite  absurd,  considering  the  doubtful  value  of  the 
system  under  the  best  conditions. 

Contrast  the  electrical  method  with  the  use  of  hot  water.  One 
pound  of  ice  at  the  melting  point  can  be  melted  by  using  142.65 
B.T.U.  A  deposit  of  ice  %  inch  thick  on  J^  of  the  surface  of  50 
miles  of  lOo-pound  contact  rail  weighs  132,000  pounds.  To  melt  this 
18,829,800  B.T.U.  are  required.  If  water  at  180'  F.  be  used,  104,590 
pounds  will  be  retpiired.  This  is  about  1,700  cubic  feet  at  a  heating 
efficiency  of  100  per  cent.  Assuming  the  heating  efficiency  to  be 
only  10  per  cent.,  the  number  of  cubic  feet  required  will  be  17,000. 
If  the  ice  be  below  the  freezing  point,  a  few  cubic  feet  must  be 
added  to  this.  Suppose  it  to  amount  to  20.000  cubic  feet,  which  can 
be  contained  in  a  few  tank  cars  of  moderate  size.  Of  course,  in 
order  to  prevent  this  water  freezing  on  the  rail,  it  must  contain  salt 
or  some  other  substance  that  lowers  the  freezing  point  of  water 
There  are  serious  objections  to  the  hot  water  method,  but  these 
may  yet  be  overcome,  and  then  the  sleet  scare  will  be  relegated  to 
the  pa.st  with  the  scores  of  other  bugbears  that  have  worried  engi- 
neers and  set  inventors  to  work  on  ideas  barren  and  futile. 


The  Induction  Coil  Spark. 

By  .Alfred  G.  Dell. 

Some  years  ago  I  pointed  out  in  an  article  that  it  is  better  to  * 
tliange  the  wires  of  the  secondary  of  an  induction  coil,  where  a 
reversal  is  wanted,  than  to  reverse  the  primary  current.  At  that  time 
I  had  been  occasionally  using  an  induction  coil  interrupter  con- 
sisting of  a  platinum  point  and  a  spring  with  a  flat  piece  of  platinum 
striking  against  the  point  when  making  and  breaking  the  circuit. 
The  platinum  was  frequently  cleaned.  I  found  that  there  was  gen- 
erally a  change  in  the  length  of  the  spark  in  the  secondary  whenever 
I  reversed  the  primary  current.  At  the  lime  I  did  not  know  the 
cause  of  the  change  in  the  spark  length,  but  since  seeing  the  note  in 
the  Digest  of  September  19,  1903,  on  ".\ssymmctry  of  the  Mercury 
Break,"  I  am  enlightened. 

It  is  well  known  that  when  a  spark  is  made  between  a  point  and 
a  plane  surface,  the  spark  is  longer  when  the  point  is  positive  and 
the  plate  negative  (See  "Experiments  with  Electric  Waves,"  Elec- 
Tiuc.\L  World  and  Engineer,  May  18,  1895).  When  the  point  is 
negative  and  the  plate  positive,  the  self-induced  discharge  should 
be  positive  from  the  point  and  negative  from  the  plate,  in  which 
case  the  spark  of  self-induction  should  be  longer  than  when  the 
current  is  in  a  reverse  direction,  and  it  would  take  more  condenser 
capacity  to  break  up  the  spark  than  in  the  latter  case.  The  self- 
induced  discharges  could  not  be  of  the  same  sign,  and  the  back 
rush,  or  dying  away,  of  the  current  w'ould  certainly  reverse  the  ■ 
signs  of  the  self-induced  discharges.  The  above  appears  to  be  a 
simple  explanation  of  the  change  in  the  spark  length. 

I  have  also  found,  when  the  break  is  composed  of  two  round  plat- 
inum wires,  and  the  current  has  been  used  in  one  direction  for  some 
time,  that  there  is  a  slight  difference  in  the  secondary  spark  length 
when  the  current  is  reversed.  On  examination  of  the  break  point 
I  found  that  one  side  had  a  sharp  point  raised,  fitting  into  a  hollow- 
in  the  other,  which  would  account  for  the  difference  in  spark  length. 
It  called  to  my  mind  the  condition  of  two  arc  light  carbons  with  a 
direct  current. 
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Calculation  of  the  Apparent  Inductance  of  Armature 

Coils. — II. 


Bv  C.  C.  Hawkins. 


Class  IB.     The  iialurc  of  the  figures  obtained  in  this  class  entirely 

slots 


depends  upon  the  vahie  of  the  fraction  by  which 


exceeds  a 


2/- 


whole  number.  The  smaller  tiiis  remainder,  the  nearer  can  the 
pitch  of  the  coils  be  brought  to  e<|uality  with  the  pole  pitch  in  slots, 
and  by  this  criterion  the  cases  may  be  arranged  in  a  sequence  of 
progressive  divergence  from  the  diametric  case  with  interchangeable 
coils.  If  the  remainder  is  <  1/2,  it  is  possible  for  the  two  spool  sides 
in  each  of  a  pair  of  consecutive,  zones  to  fall  within  the  same  slot, 
so  that  for  values  below  JX  we  have  very  long  chord  if  the  rear  pitch 
has  its  maximum  length,  or  symmetrical  long  if  shortened  by  one 
tooth,  while  for  values  of  the  remainder  from  J/2  upwards  we  have 
what  has  been  above  defined  as  asymmetrical  long  or  short  chord 
arrangements  according  to  the  span.  A.  table  of  values  of  the  re- 
mainder can,  therefore,  be  drawn  up  as  below,  which  for  the  case 
of  completely  interchangeable  coils  indicates  to  which  class  any 
winding  nuist  be  assigned. 

'-Remainder  giving— ^ 
very  long  |  asym.  long 


or 

or 

sym 

long. 

asym.  sho 

rt. 

2  spool  sides  per 

slot 

Not  possible. 

4     "        "      " 

V2 

whatever  the  no.  of  poles 

6     "        "      " 

Yi 

% 

with  6  poles. 

8     "        "      " 

% 

V2 

Va 

with  4  or  8  poles. 

«     It        «      « 

'A 

with  6  poles. 

0     "        "      " 

Vs 

rs 

Vi 

Ys 

w  ith  10  poles. 

With  bar  armatures  or  with  non-interchai?geable  coils,  any  of  the 
above  fractions  can  yield  diametric  winding  or  syminetrical  long 
and  short-chord  windings  if  the  pitch  is  shortened. 

^2 
In  cl.-iss  II.  with fractional,  the  subdivisions  are  in  exactly 

2/- 

slots 
the  same  way  dependent  upon  the  remainder  which  the  fraction 

leaves.     For  example,  with  six  spool  sides  per  slot  the  possible  cases 
are  as   follows : 

/"Remainder  giving-^ 

very  long    asym.  long 

or  or 

sym.  long.    asym.  short. 

1/2  w-ith  2  poles. 

y\  Vi         Va         with  4  poles. 

6  spool  sides  per  slot.  Yh  Y2  V(,      ^vilh  6  poles. 

Y^YaV%    Y2  V%  Vky%  with  8  poles. 

By  comparison  of  the  simpler  diagrams  it  is  seen  that  as  we  pro- 
ceed down  the  scale  from  the  longer  to  the  shorter  chords,  the 
process  is  as  it  were  a  gradual  shearing  apart  of  the  two  layers  of 
wires  from  their  highest  degree  of  concentration  in  any  one  class. 

In  class  I,  for  the  same  value  of  s  the  brush  contact  may  have  any 
width  between  a  minimum  of  (s-i)  sectors  -f  (s)  micas  and  a  max- 
imum of  (s)  sectors  +  (.? -|- O  micas;  but  of  the  two  limits  the 
latter  is  the  better,  since  the  time  of  short-circuit  always  increases 
in  direct  proportion  to  the  width,  yet  the  L  -)-  ^  ^i,  even  under  the 
least  favorable  conditions,  is  never  increased  quite  in  the  same  pro- 
portion. The  same  argument  might  equally  well  be  used  to  prove 
the  advantage  of  a  wide  brush  so  as  to  short-circuit  a  large  number 
of  sections  ;  yet  although  on  paper  this  is  true,  it  must  be  borne  in 
mind  that  in  practice  a  limitation  is  set  by  the  short-circuited  coils 
coming  under  the  pole  tips,  or  even  filling  the  entire  interpolar 
zone;  when  this  is  the  case,  many  of  the  assumptions  made  no  longer 
hold  in  their  entirety,  and  other  secondary  reactions  upset  the  con- 
clusions that  might  otherwise  be  drawn. 


In  class  II,  for  the  same  value  of  s,  there  is  again  a  maximum  and 
-.1  minimimi  value  of  the  brush  width,  and  different  numbers  of  short- 
circuited  spool  sides  may  result,  according  as  the  widths  approaches 
the  lower  or  the  upper  limit.  It  is,  therefore,  necessary  to  select  a 
fixed  relation  for  comparative  results,  and  in  all  the  diagrams  for 
this  class,  the  average  is?  taken  by  which  the  brush  width  is  (s  —  Y2) 
sectors  -\-  (s)  micas. 

5.     Calculation  of  slot  inductance. 

The  slot  inductance  is  easily  elaborated  from  a  few  simple  cases. 
Thus  with  a  single  spool  side  containing  ic  wires  at  the  top  of  a  slot 
(  iMg.   11),  within  the  region  of  its  own  depth,  which  is  practically 

t 
e(|ual   to  — ,   the   self-induced   flux   across   the   slot  is   increasing   in 
2 

density  at  a  uniform  rate  as  we  advance  upwards  towards  the  open- 
ing; at  the  same  time  the  wires  with  which  this  flux  is  linked  are 
also  increasing  at  the  same  uniform  rate.  The  integral  of  the  line 
linkages  for  one  C.G.S.  unit  of  current  or  the  inductance  is  then 


4  TT  t 

X  w-  X  

3  2  -cOs 


t 
X  /  =  4.19  li'-  X  '. 

2  Ws 


Let  a  short-circuited  spool  side  be  now  added  in  the  lower  layer 
(Fig.  12),  its  wires  being  shaded  in  order  to  distinguish  it  from 
the  considered  section  of  which  the  wires  are  black;  a  certain  amount 
of  mutual  inductance  is  thereby  added.    The  flux  due  to  the  second 


7  ^ 


21. 


•  •• 

•  •• 


-.7 


••• 

••• 

O©0 

7  \ 


1 1 


••• 
••• 


FIU.    II. 


Fir,,   i: 


FIG.    13- 


^1)0(]1  side  has  a  uniform  density  across  the  upper  half  of  the  slot, 
but  the  black  wires  with  which  it  is  linked  gradually  increase.  The 
integral  of  the  line  linkages,  or  the  mutual  inductance,  is  then 

^ir                           t                                          t  , 
X  If-    X X    I  =  6.28  tt'= X    I- 

If  now  the  considered  spool  side  be  at  the  bottom  of  a  slot  (Fig. 


13),  within  the  lower  half  of  the  slot  to  the  height  — ,  there  will  be 

2 

the  same  flux  and  the  same  inductance  due  to  it  as  in  our  first  case, 
but  to  this  has  now  to  be  added  a  further  self-induced  flux  of  uni- 
form density  in  the  upper  half  of  the  slot  linked  with  all  the  wires; 
whence  the  additional  inductance  is 


477  X  w-  X 


t 

X  /  =  12.57  w= X  /. 

2  Wo 


If  in  either  of  the  two  layers  there  are  /  spool  sides  short-circuited 
instead  of  the  single  one  above  shown,  it  is  only  necessary  to  multiply 
the  corresponding  item  by  ;'.  The  three  leading  cases  when  expressed 
in  a  form  immediately  applicable  to  our  equation  are,  therefore,  as 
follows : 

(.r)  If  the  flux  density  across  the  slot  and  the  wires  with  which 
the  flux  is  linked  are  both  increasing,  the  inductance  per  cm.  length 


Y)- 


t 


.52  /  —  X   10"  henrys. 

7Vi 


of  core  is  I   — 

(v)   If  one  is  constant  and  the  other  is  increasing, 

henrys. 
(s)   If  both  the  flux  density  and  the  wires  with  which  the  flux  is 


(I    X  0.785  /  —  X  10-9 
.\7 
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linked  are  conslam,  I  )      <   '57  /  ~"  X  •"'  licrirys, 

\\/  «/. 

while  the  iiKJiiciaiii-i-  |)<t  oiii.  of  core  Irmu  the  llux  a^;rll^^  the  openiiiK 
of  the  slot  line  to  j  short-circuited  spool  sides  within  tiie  slot  i-i 
iiivariahlv 


4Tr  w-  j 


/. 


.M4  / 


1  lie   lour  cases  cnunicralcd  above  iIm-  in   the  proportion 


6       4 


—   ;  — ,  and   into  these  elements  any  complicated  case  may  he  re 

2  I 

soheil       Tliiis.    it    one   iu-uli;il    /one   In-   i-o;i^idiTe(l    ;ili)iu'   in    the   fir-l 
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(1) 


12) 


(3) 


(4) 


® 


© 


16) 


16) 


(7) 


@ 


18) 


(9) 


UO)  (11) 

FIG.    14. 


(12) 


place,  the  values  of  the  coefficient,  a,  for  the  different  cases  of  Fig. 
14  are : 


(i)  a  =  .r  -}-  i:  ^  2.09. 

(2)  a  =  X  -\-  s  -\-  y  =  2.88, 

(3)  a  =  .1-  +  y  =  1. 31, 

(4)  a  =  2{x  -^  z)  =  4.19. 

(5)  o  =  2J:  =:  1.04. 


(7)  a  =  2.1-  -f  V  =  1.825. 

(8)  a  z=  X  -\-  2.V  =  2.09, 

(9)  o  =  2(.r  -{-  y)  =  2.62, 
(10)0  =  2(.t-  -f  s  +  y)  =  5.76 
(ii)a  =  3(.r  +  ■:)  +  y  =  7-055. 


(6)  a  =2{x  -\-  z)  +  .V  =  4-975.  (i2)a  =  3.1-  +  y  =  2, 


345- 


In  Fig.  ID  tables  of  the  value  of  a  for  the  pair  of  zones  are  given 
for  each  case,  from  which  will  be  seen  the  progressive  reduction  as 
the  winding  is  spread  out  for  any  given  value  of  j.  The  value  of  a' 
for  any  slot  is  quickly  found  by  simply  counting  the  number  of  short- 
circuited  spool  sides  in  the  slot  which  contains  the  considered  section 
(marked  black)  and  multiplying  this  number  by  3.14;  it  hardly 
requires,  therefore,  to  be  tabulated. 


The  International  Wireless  Telegrapli  Conference. 


Mr.  John  I.  Waterbury,  United  States  delegate  to  the  recent  in- 
ternational wireless  telegraph  conference,  has  contributed  to  the 
November  North  American  Revieiu  an  article  summarizing  what 
was  done  or  proposed  at  Berlin  last  August.  His  statement  is  as 
follows,  as  noted  editorially  last  w  eek : 

The  4th  of  August  was  fixed  and  forty-three  delegates  were  as- 
sembled, eleven  being  from  Germany,  three  from  Austria,  three 
from  Spain,  three  fjpm  the  United  States,  six  from  France,  four 
from  Hungary,  four  from  Italy,  three  from  Russia.  The  proceedings 
were  conducted  in  French,  and  the  Avant  Profios.  or  programme 
of  discussion,  consisted  of  a  series  of  propositions  and  sub-articles 
covering  the  details  of  each.  The  first  was  to  cover  the  point  as 
to  whether  any  company  should  be  allowed  to  act  as  the  Marconi 
Company  had  acted,  and  the  others  dealt  with  minor  matters  re- 
garding distressed  ships,  tariffs-,  men-of-war.  etc.  Broadly  speaking, 
the  first  was  the  only  real  question,  the  others  being  entirely  subor- 


ilinale,  and  llieie  wnn  niiicli  carefully  prepared  aiKinnent  ;iii<l  dis- 
cussion. (Jn  the  one  side,  clalioralc  iiiKuineiils  were  made  to  show 
that  the  Marconi  ('oinpaiiy  rcully  lead  the  world,  and  that,  if  their 
stalitiiiit  were  rumpcllcd  to  receive  messages  from  inferior  ap- 
paratus, not  only  would  they  be  unjustly  injured  in  their  interests, 
hut  the  world's  Ko>'d  service  would  he  jeopardized;  that  it  was  too 
soon  to  ihiiik  of  foriniilaliiiK  rules  to  fetter  a  new  discovery  in  its 
development;  and  thai,  if  the  Marconi  Company  had  won  any  ad- 
vantage over  their  rivals,  it  was  by  fair  business  competition  in 
which  tlicir  rivals  had  been  so  far  worsted. 

On  the  other  hand,  it  wa.s  held  that  the  Marconi  Com]):iny  had 
declined  to  compete  with  any  one  else  over  the  same  proving  ground; 
th.ii  their  cl.'iimed  superior  results  were  no  better  than  those  obtained 
by  ollicers  of  the  dilTereiit  governments  there  represented;  that  it 
was  well  known  that  other  people  could  communicate  as  satisfactorily 
as  Marconi  could,  and  that  it  was  not  too  soon  to  recommend  the 
formulation  of  some  rules  which  would  |)revent  the  Marconi  Com- 
pany from  developing  a  world  monopoly  which  would  stifle  all  inde- 
pmdent  research;  the  fact  being  that  whereas  cable  compaines  only 
e\i)|Mii  telegraphy  by  means  of  cables,  and  do  not  manufacture  cables 
or  ilie  apparatus  for  signalling,  the  Marconi  Company  were  not 
only  cndeinoring  to  monopolize  the  exi)loitation  of  wireless  teleg- 
raphy, but  also  of  the  appar;iins  by  which  such  signals  are  made 
and  received. 

The  discussion  was  very  interesting;  and,  when  it  came  to  voting, 
tiie  action  of  the  various  governments  was  a  curious  study.  All  the 
European  nations  have  a  govermncnt  monopoly  of  all  means  of 
communicating  information  by  electricity;  and  the  vote  of  France, 
Germany,  Austria,  Hungary  and  Russia  was  prompt  against  the 
Marconi  monopoly.  Italy  was  in  favor  of  the  Marconi  Company, 
being  bound  to  it  by  a  contract  in  consequence  of  Marconi's  having, 
in  Italy's  opinion,  the  most  perfectly  organized  system  and  the  best 
.ipparatus.  England  held  her  decision  in  complete  reserve,  but 
signed  the  minority  report  with  Italy,  on  the  ground  that,  though 
the  British  Government  had  a  monopoly  of  the  telegraph,  this  au- 
thority was  not  supposed  to  extend  beyond  the  marine  league,  and 
Marconi  and  every  one  else  had  a  perfect  right  to  operate  wireless 
telegraphy  between  the  coast  and  ships  at  sea,  and  make  such  rules 
as  they  chose  regarding  each  other  wiliiout  interference  from  the 
government. 

The  United  States  delegation  held,  first,  that  the  United  States 
Government  had  paramount  authority  over  any  wireless  telegraph 
association  doing  business  either  between  the  States  of  the  Union 
or  with  foreign  countries ;  and,  second,  that  any  such  organization 
came  under  the  common  carrier  law,  which,  by  decision  of  the  Su- 
preme Court,  compelled  any  one  coming  under  that  law  to  receive  and 
transmit  messages  from  any  suitably  equipped  vessel  or  station. 
The  vote  of  the  delegates  of  the  United  States  was  thus  cast  with 
the  majority. 

Another  very  curious  question  raised  and  argued  at  great  length 
was,  whether  the  Marconi  Company  was  entitled  to  an  indemnity  in 
case  the  recommendation  of  the  majority  became  law.  Italy  was  in 
favor  of  an  indemnity.  England  would  not  admit  an  indemnity, 
but  suggested  that  a  surtax  would  be  reasonable  on  all  messages 
sent  by  rival  apparatus.  The  other  nations,  including  the  United 
States,  were  against  either  an  indemnity  or  a  surtax,  the  idea  of  the 
United  States  delegates  being  that  neither  the  Marconi  Company 
nor  any  one  else  w-as  entitled  to  an  indemnity  or  surtax  because 
they  had  erected  stations  on  our  soil  without  having  consulted  our 
laws. 

Minor  matters,  such  as  rates,  and  what  part  should  go  to  the  ship 
and  what  to  the  shore  stations,  were  discussed  pro  and  con;  but, 
as  the  laws  of  the  United  States  permit  the  utmost  latitude  in  such 
matters,  the  United  States  delegates  considered  that  business  alone 
would  ultimately  regulate  them,  and  that  it  was  a  matter  of  too 
small  importance  to  discuss  at  the  present  time.  The  European 
nations  held  somewhat  different  ideas,  because  of  their  absolute  con- 
trol in  such  matters ;  but  the  general  idea  prevailed  that  the  tariff 
should  be  equitable  and  in  proportion  to  the  telegraphic  work  done. 

The  work  of  such  a  conference  as  this  could  be  at  best  but  pre- 
liminary, as  its  name  indicates :  but  the  result  of  the  examination, 
for  the  first  time,  of  the  wireless  telegraphic  situation  as  it  is  to-day 
points  very  clearly  to  the  advisability  of  a  subsequent  congress, 
whose  delegates  shall  be  fully  instructed  and  endowed  with  sufficient 
authority  to  go  more  deeply  into  the  question  in  all  of  its  relations. 
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The  Choice  of  Wattmeters. 


By  Paul  MacGahan. 

MUCH  has  recently  been  written  concerning  the  increased 
amount  of  revenue  obtained  by  companies  supplying  elec- 
tricity to  the  public,  owing  to  the  adoption  of  the  more 
modern  and  accurate  wattmeters  that  have  lately  become  available. 
Cases  have  been  cited  of  lighting  companies  being  remunerated  for 
from  40  per  cent,  to  65  per  cent,  of  the  total  power  generated,  thus 
obtaining  a  sufficient  increase  over  former  revenue  to  convert  their 
stock  from  a  doubtful  investment  to  one  paying  excellent  dividends. 

This  has  opened  the  eyes  of  progressive  station  managers  to  the 
progress  of  events,  and  most  of  them  have  already  abandoned  the 
wattmeters  in  vogue  five  or  ten  years  ago,  replacing  them  by  the 
newer  types.  To  those  who  have  not  yet  decided  which  of  the 
modern  wattmeters  to  adopt,  or  v\ho  have  reason  to  believe  that 
they  have  decided  wrongly,  the  following  notes  regarding  compar- 
ative features  may  be  of  interest : 

It  is  well  known  that  the  most  important  reasons  why  the  total 
power  delivered  to  the  consumer  is  not  paid  for  are,  first,  that  at 
light  loads  the  old  types  of  wattmeters  run  entirely  too  slowly  or 
actually  not  at  all ;  and,  second,  that  these  same  meters  run  too  slowly 
at  all  loads  owing  to  increased  friction  from  wear.  It  is  very  seldom 
that  a  meter  is  found  running  faster  after  any  considerable  period 
of  service,  as  such  a  condition  can  only  be  due  to  an  aging  of  the 
permanent  magnets,  and  in  the  present  state  of  the  art  of  making 
magnets  the  aging,  if  any,  is  very  slight. 

Many  wattmeters  are  loaded  the  greater  portion  of  the  time  to  only 
10  per  cent,  to  20  per  cent,  of  their  normal  capacity,  and  it  is  evident 
that  an  error  under  such  conditions  may  become  a  very  serious 
thing,  yet  none  of  the  old-style  wattmeters,  after  a  month  or  two 
of  such  service,  could  show  an  error  less  than  10  per  cent,  to  25 
per  cent,  at  light  loads. 

The  sale  of  alternating  current  for  power  purposes  has  brought 
about  problems  of  correct  registration  at  low  power  factors,  and 
with  varying  frequencies,  wave  forms,  voltages,  loads  and  temper- 
atures. Each  of  these  causes  produces  its  own  error,  and  all  added 
together  give  the  maximum  error  in  registration.  When  it  is  stated 
that  a  wattmeter  is  accurate  within  2  per  cent.,  it  is  meant  that  all 
these  causes,  each  of  a  magnitude  such  as  would  be  found  in  actual 
operation,  and  all  acting  in  unison,  produce  a  resultant  error  not 
exceeding  2  per  cent. 

The  ideal  wattmeter,  to  meet  the  requirements  of  the  station  man- 
ager, should  sustain  the  highest  possible  initial  accuracy  over  its 
whole  range  during  its  term  of  service.  It  should  also  be  dust, 
water  and  insect-proof,  and  so  constructed  as  to  make  tampering 
impossible. 

To  obviate  the  latter  contingency,  there  should,  of  course,  be  pro- 
vi-iion  for  the  electric  light  company's  seal.  It  would  also  be  a  great 
advantage  if  the  wattmeter  is  sold,  sealed  by  the  manufacturer,  so 
that  in  case  of  a  dispute  with  a  customer,  his  seal  and  guarantee 
could  be  referred  to  as  proof  of  calibration  by  a  responsible  and  dis- 
interested party.  Moreover,  a  manufacturer  cannot  in  self-protection 
guarantee  a  wattmeter  not  sealed  by  himself,  and  therefore  cannot 
be  expected  to  make  repairs  without  charge,  as  it  would  be  impos- 
sible to  detect  -any  change  in  adjustment  after  leaving  his  hands. 
It  is  evident,  therefore,  that  an  unsealed  wattmeter  is  unguaranteed. 

The  only  excuse  for  a  manufacturer  supplying  unsealed  wattmeters 
is  in  cases  where  their  moving  element  is  so  heavy  that  the  jewel 
bearings  would  not  stand  the  rough  handling  due  to  shipment,  and 
has  to  be  inserted  after  the  wattmeter  is  in  place.  It  should  be 
understood,  of  course,  that  the  manufacturer's  seal  does  not  prevent 
the  purchaser  from  repairing  his  own  wattmeters  if  he  so  desires. 

In  testing  a  wattmeter  for  initial  accuracy,  observations  should  be 
made  at  the  extreme  variations  of  voltage,  frequency,  power  factor 
and  temperature  likely  to  be  met  with  in  the  electric  light  company's 
distributing  system.  Curves  should  be  plotted  under  each  condition 
for  various  loads  from  1/50  to  i^  times  full  load.  It  is  very  im- 
portant to  see  that  the  meter  will  not  creep  on  shunt  current  alone, 
or  that  at  least  it  should  not  from  this  cause  make  a  full  revolution 
of  the  disc ;  half  a  revolution  of  creeping  is  unimportant,  as  it  may 
be  due  to  a  mechanical  unbalancing  of  the  disc. 

Care  should  be  taken  also  that  the  measuring  apparatus  used 
should  be  suited  to  the  capacity  of  the  wattmeter  under  test.  Thus 
it  would  be  quite  absurd  to  test  a  S-amp.,  100- volt  wattmeter  down 
to  50  watts  or  less,  using  a  1,500- watt  indicating  instrument  for  a 
standard,   as  the  latter  cannot    he   rend   with   sufficient   accvu'acv   on 


less  than  200  watts.  It  should  not  be  forgotten  that  an  integrating 
wattmeter  has  a  range  of  legibility  several  times  as  great  as  that  of 
any  indicating  instrument  now  on  the  market.  Therefore,  when  in- 
dicating wattmeters  are  used  as  standards,  about  three  instruments 
of  different  capacities  should  be  used  for  testing  an  integrating  watt- 
meter'at  different  loads. 

Overload  capacity  is  an  important  consideration  in  the  selection 
of  a  wattmeter.  It  permits  the  use  of  a  smaller  meter,  thus  increas- 
ing the  accuracy  of  registration  at  light  loads  and  decreasing  the 
cost  of  the  meter  equipment.  Thus  when  a  house  having  an  installa- 
tion of  20  loo-volt  lamps  is  to  be  metered,  a  5-amp.  wattmeter  having 
reasonable  overload  capacity  is  entirely  sufficient,  for  generally  only 
5  to  10  lamps  will  be  burning  at  one  time.  The  meter  should  be 
able  to  carry  a  load  of  15  lamps  (7^  amp.)  continuously  with  accu- 
rate registration,  and  20  lamps  (10  amp.)  for  a  short  period  without 
danger  of  injury. 

It  would  necessitate  a  long  running  test  extending  over  several 
months  upon  many  wattmeters  of  different  makes  to  obtain  an  actual 
experimental  comparison  of  the  light-load  permanency  of  any  one  of 
them,  but  fortunately  this  quality  can  be  judged  accurately  at  the 
start  by  giving  attention  to  the  following  considerations: 

The  moving  element  being  supported  on  a  delicate  jewel,  and  driv- 
ing a  train  of  gears,  friction  of  the  jewels  and  gears  is  inevitable, 
and  is  generally  compensated  for  at  calibration.  This  friction  is  a 
variable  quantity  and  is  dependent  upon  the  wear.  Therefore,  as 
the  wear  increases,  the  wattmeter  will  gradually  fall  behind,  as  the 
initial  friction  compensation  remains  constant. 

It  is  hardly  necessary  to  consider  the  friction  of  the  recording 
train,  as  the  speed  of  the  wearing  surfaces  is  exceedingly  small,  and 
the  torque  overcoming  the  friction  is  comparatively  enormous,  due 
to  the  multiplication,  or  leverage  of  the  gears.  Thus  when  the  torque 
<vt  the  disc  is  i  cm.-gm,  the  torque  at  the  first  dial  would  be  from 
1,000  to  10,000  cm.-gm.,  and  ten  times  more  at  each  succeeding  dial. 
As  a  matter  of  fact,  when  a  wattmeter  having  a  properly  designed 
and  constructed  recording  mechanism  is  stripped  of  its  gear-tram, 
the  most  delicate  tests  fail  to  measure  any  diminution  in  the  friction. 

Thus  the  all-important  consideration  is  the  weight  on  the  jewel 
bearing  and  its  effect  on  the  accuracy  of  the  recording  mechanism. 
In  the  case  of  the  ordinary  cup  jewel  and  pivot,  the  amount  of 
weight  supported  by  the  bearing  is  of  the  utmost  consequence.  The 
greater  the  weight  of  the  moving  element,  the  more  rapid  the  wearing 
of  the  jewel  and  pivot,  and  the  greater  the  danger  of  cracking  or 
otherwise  damaging  the  jewel  by  jarring  during  or  after  shipment. 
Thus,  for  instance,  the  weight  upon  the  jewel  is  doubled,  trouble 
therefrom  is  enormously  increased. 

It  should  be  remembered  in  this  connection  that  watches  are  not 
made  accurate  by  powerful  springs,  giving  strong  driving  power  or 
torque,  but  by  careful  jeweling  and  light  moving  parts,  and  that, 
from  the  similarity  of  mechanism,  the  same  principle  would  hold 
true  for  wattmeters.  Light  weight  of  moving  element  should, 
therefore,  be  of  primary  importance.  It  is  also  desirable  as  an 
adjunct  of  this  light  weight,  that  the  driving  powder  or  "torque"  of 
the  meter  should  be  a  maximum.  The  greater  the  torque  the 
smaller  will  be  the  effect  of  friction  upon  speed.  For  example,  a 
wattmeter  with  full-load  torque  of  10  cm.-gm.  and  uncompensated 
friction  of  I  per  cent.,  or  .1  cm.-gm.,  will  require  i  per  cent,  of  full 
load  current  to  start;  and  as  the  friction  is  approximately  a  constant 
quantity  at  all  loads,  the  meter  will  record  50  per  cent,  slow  at  2 
per  cent,  load,  25  per  cent,  slow  at  4  per  cent,  load,  etc.  If  the  torque 
should  be  increased  to  20  cm.-gm.  at  full  load,  without  an  increase 
of  friction,  the  meter  starting  with  K>  per  cent,  load  will  record  25 
per  cent,  slow  at  2  per  cent,  load,  12  per  cent,  slow  at  4  per  cent, 
load,  etc. 

There  are  two  methods  of  obtaining  a  high  torque  in  the  induction 
wattmeter,  the  first  and  easiest  being  by  increasing  the  amount  of 
metal  in  the  disc,  thus  reducing  its  resistance  and  increasing  the 
induced  current.  But  by  this  means  the  weight  and  torque  increase 
together  and  no  advantage  is  gained,  as  the  ratio  of  torque  to  weight 
remains  the  same,  and  the  friction  effects  and  jewel  troubles  increase 
enormously.  The  second  and  correct  method  is  to  increase  the 
electrical  efficiency  of  the  motor  element  driving  the  disc. 

It  must  be  borne  in  mind,  therefore,  that  a  high  torque,  which  has 
been  shown  to  be  a  desirable  clement  in  a  wattmeter,  may  be  present 
<;oleIy  on  account  of  the  heavy  moving  parts  which  have  been  shown 
to  be  objectionable.  It  is  only  by  keeping  the  moving  parts  as  light 
as  possible  and  the  torque  relatively  high  that  the  best  results  are 
obtained. 
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Transposicion  of  Telephone  Lines :  Cross-Talk  and 

Induction. 


Ar   ilic  atniiKil   iiuitmK   in   Xi-w   DrliMiis  of  ilic  Association  of 
Railway   IVIi'Kraph    Siipcrinlpiiclcnts.    Mr.    Frank    I".    Fowle, 
ot  tl\f  cnginieriiiK  slatT  of  the  Anu-rican  Telephone  &  Teli 
graph  Company,  read  a  paper  with  the  ahove  title,  whicli  forms  an 
interesliiiR  i-onlrihnlion  to  the  suiiject  of  telephone  line  di.sturbance^ 
arising  (rtmi  react.nue  and  leakage. 

The  introduction  treats  of  the  four  properties  of  transmission 
lines— resistance,  inductance,  leakage  and  capacity.  The  well-known 
formula"  for  the  iniimlancc  and  the  capacity  of  a  single  aerial  wire 
and  an  aerial  metallic  circuit  of  two  wires  were  gi\en,  with  mention 
of  the  conditions  under  which  the  fornmix  hold  true,  and  of  the 
efTcct  of  wire  insulation  and  the  presence  of  adjacent  parallel  circuits. 
The  distrihntion  of  the  energy  in  a  transmission  line  was  explained, 
it  being  pointed  out  that  the  resistance  and  the  leakage  rcaclio^^ 
are  dissipativc  and  are  sources  of  energy  loss,  while  the  inductanc- 
and  the  capacity  reactions  arc  non-dissipativc  and  are,  directly  or 
indirectly,    the    means    whereby    energy    may    be    transmitted.      For 


KIG.    I.— STATIC  AND   MAGNETIC  FIELDS  OF   A    METALLIC  CIRCUIT. 

telephonic  transmission  a  line  is  of  greatest  efficiency  when  the  in- 
ductance and  the  insulation  resistance  are  each  a  maximum,  and 
■when  the  resistance  and  the  capacity  are  each  a  minimum.  That 
is,  the  resistance  reaction  should  be  small  and  the  inductance,  leak- 
age and  capacity  reactions  should  be  great.  The  line  wires  serve  as 
a  guide  and  the  energy  is  propagated  principally  in  the  dielectric 
immediately  surrounding  the  wires.  The  total  storage  capacity  for 
energy,  per  mile  of  line,  is  exceedingly  small,  but  the  velocity  of 
propagation  is  slightly  less  than  the  velocity  of  light,  on  ordinary 
lines  of  small  inductance,  and  a  transmission  line  is  virtually  a  small 
energy  reservoir  operated  at  an  enormous  velocity. 

The  field  about  a  metallic  circuit  of  two  aerial  wires  may  be  in- 
vestigated from  the  equation, 


'(i-i) 


F  =  2l    I    -  - 


(I) 


where  F  is  the  force  at  a  point  perpendicularly  distant  r^  from  one 
wire  and  r,  from  the  other  wire,  and  /  is  the  current  traversing  up 
one  wire  and  down  the  other ;  and  the  further  equation. 
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where  /'  i.s  the  potential  at  a  poiiil  peipi-ndiiulariy  dislant  ;■  (riin 
ilie  wire  whose  charge  ist  (/^  per  lujil  length  and  distant  r.,  from 
the  other  wire.     I-ig.  I  shows  the  field  about  such  a  line. 

The  lines  of  m.iKui'tic  (lux  are  also  the  fqiiipotential  lines  of  the 
sialic  field.     If  the  perpendicular  straight  line  in  I'"ig.   i   be  taken  as 
coincident  with  the  surface  of  the 
earth  the  distribiilion  of  the  field 
above  the  earth  is  th;it  for  a  single 
aerial  wire  employing  an  earth  re- 
turn.    The  intensities  of  the  mag- 
netic and  the  sialic  fields  diminish 
very     rapidly    at    distances    away 
from  the  circuit   a    few   times  the 
separation    between    the    wires    or 
between   the   wire   and   the  earth.* 
How    this    intensity    varies    along 
the  .V  a.xis  is  shown  in  Figs.  3  and 
4  in  the  paper,  calculated  from  expressions  (i)  and  {2). 

Considering  the  presence  of  a  parallel  metallic  circuit  within  the 
field  of  Fig.  I,  if  the  two  wires  of  the  second  circuit  lie  on  the  same 
magnetic  flux  line,  it  is  evident  that  they  will  be  at  the  same  electric 
potential,  and  that  there  will  pass  between  them  none  of  the  mag- 
netic flux  lines,  due  to  the  circuit  whose  wires  appear  in  Fig.  i. 
Therefore,  the  circuits  will  be  mulually  non-inductive  and  an  e.m.f. 
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IIG.  2. — TWO  MKTALLIC  CIRCUITS. 
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rlG.   3. — 0\E    METALLIC   AND  O.NE   GROUNDED   CIRCUIT. 

or  a  current  in  one  will  be  wiiliout  effect  on  the  other.  When  the 
wires  of  the  two  circuits  are  in  any  other  relation  the  two  wires  of 
the  second  circuit  will  experience  a  difference  of  potential  between 
them  and  they  will  enclose  between  them  jiart  of  the  magnetic  llux. 
due  to  the  first  circuit. 

The  mutual  capacity  and  the  mutual  inductance  are  given  for  three 
cases:  two  metallic  circuits,  one  metallic  and  one  grounded  circuit, 
two  grounded  circuits.  The  deduction  of  these  formulae  is  based  on 
Heaviside's  method  in  Vols.  I  and  II  of  bis  "Electrical  Papers,"  and 
Heaviside's  method  is  based  on  Ma.xwell.  The  formulae  of  the  last 
case  are  omitted  because  they  may  be  found  in  the  "Electrical 
Papers"  before  mentioned.     For  two  metallic  circuits  the  results  are 


0.707 a" if-  0.293a"  -*\ 


± 


± 


1  i  z 

FIG.    4. — FOUR-WIRE   POWER   LINE. 


as  given  below,  with  reference  to  Fig.  2,  in  which  the  a  wires  are 
I  and  2,  and  the  b  wires  are  3  and  4: 
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In  the  equations,  C^^  is  the  niutnal  capacity  between  circuits  1-2 
and  3-4,  C„  is  the  capacity  of  circuit  1-2,  C/,  is  the  capacity  of  circuit 
3-4,  and  M  ^j/,  is  the  mutual  inductance  in  mil-henries  per  mile.     To 
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inc.    5. — D1AGR.\M    OF    TR.\NSPOSIT10N. 

reduce  (3),  (.4)  and  (5)  to  microfarads  per  mile,  the  results  should 
bi.'  multiplied  by  0.07768.  The  condition  of  no  mutual  interference 
is  given  in  (7). 

14     23  13     24  ^'  ' 

For  one  metallic  and  one  grounded  circuit  the  results  are  as  fol- 
lows, reference  being  made  to  Fig.  3,  in  which  a,  or  wire  I,  is  the 
grounded  circuit  and  /;,  or  wires  3  and  4,  are  the  metallic  circuit: 
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The  notation  is  the  same  as  previously  employed,  C„  being  the 
capacity  of  the  grounded  circuit  and  C/,  that  of  the  metallic  circuit. 
To  reduce  (8),  (9)  and  (10)  to  microfarads  per  mile,  the  results 
should  be  m\iltiplicd  by  0.07768.  Expression  (7)  holds  for  the  con- 
dition of  no  mutual  interference  in  this  case  also,  if  r  and  r  are 
given  their  proper  values,  namely,  r„^  =  r^^^  +  4/1^  li^  and  r„^"  ^ 


Tj^^  _j_  ^/(^  1,^  j[  jj  interesting  to  note  that  there  is  practically  pos- 
sible an  arrangement  of  two  metallic  circuits,  for  no  mutual  induc- 
tion from  formula  (7)  and  applicable  to  a  four-wire,  two-circuit 
telephone  line,  or  to  a  two-phase,  four-wire  power  line,  as  shown  in 
Fig.  4,  where  i  and  2  is  one  circuit  and  3  and  4  the  second  circuit. 
The  induced  currents  may  be  arrived  at  approximately  for  short 
lines  by  the  following  formula;: 


h  =  —  C„i,  i.)  E„ 


(12) 
(13) 


where  the  subscript  a  denotes  the  primary  or  disturbing  circuit  and 
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FIG.  6.— METHOD  OF  TRANSPOSING  THREE    WIRES. 

b  the  secondary  or  disturbed  circuit;  ^  =  2'^n  where  n  is  the  fre- 
quency. The  induced  e.m.f.  is  circuital  and  the  induced  current 
transverse  in  circuit  h. 

It  is  evident  from  the  formul:c  for  mutual  capacity  and  mutual 
inductance  that  interchanging  the  two  wires  of  a  metallic  circuit 
reverses  the  signs,  but  not  the  magnitudes  of  the  constants  of  mutual 
interference.  Such  an  interchange  of  the  wires  amounts  to  a  rota- 
lion  of  the  circuit  through  180°  and  is  the  definition  of  a  trans- 
position. The  efifect  of  a  transposition  in  a  given  circuit,  on  an 
adjacent  circuit,  is  to  reverse  the  direction  in  the  adjacent  circuit 
of  the  induced  e.m.f.  and  current,  with  reference  to  the  parts  of 
the  adjacent  circuit  on  opposite  sides  of  the  transposition.  It  does 
not  matter  in  which  circuit  the  transposition  is  made,  but  the  trans- 
position, at  the  same  point,  of  both  circuits  does  not  change  the 
signs  of  the  constants  of  mutual  interference. 

Considering  Fig.  5,  the  presumption  is  that  the  e.m.f.  and  the 
current  in  the  disturbing  circuit  are  constant  in  phase  and  in  in- 
tensity throughout  the  distance  /.  Therefore,  /  must  be  short  enough 
so  that  this  is  sensibly  true ;  even  in  this  case  a  slight  current  will 
flow  toward  the  ternu'nals,  due  to  the  fact  that  the  transverse  induced 
current  will  not  entirely  vanish  througli  the  transposition,  owing 
to  the  slight  impedance  of  this  short  path.     Fig  6  shows  the  method 
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riG.   7. — EIGHT  TYPES   OF  TRANSPOSITION'    IN    A    STANDARD  UNIT    SECTION. 

of  transposing  a  plane  circuit  of  three  wires.  In  general  the  trans- 
position of  an  11  wire  plane  circuit  will  require,  in  a  given  section 
(n-i)  transpositions  at  intervals  throughout  the  section  of  i/nth 
the  total  length;  if  the  «  wires  be  uniformly  disposed  around  a 
circular  circumference,  each  transposition  will  be  a  rotation  of  the 
circuit  of  i/iith  of  a  revolution,  always  in  the  same  direction. 

The  transposition  of  telephone  lines  is  treated  by  means  of  adopt- 
ing a  unit  section,  of  a  few  miles  in  length,  within  which  all  the 
circuits  are  made  mutually  non-inductive.  The  advantage  of  this 
is  realized  in  treating  heavy  complicated  lines;  a  starting  point  is 
selected    and    the    transposition    section    applied    consecutively    until 
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reaching  sonic  abrupt  cliaiiKc  in  llic  line  where  the  exposures  are 
altered,  and  the  reniainini;  length  of  line,  if  the  total  length  is  not 
an  integral  multiple  of  the  length  of  the  >taiidard  section,  is  added 
to  the  previous  section  or  made  a  section  by  itself,  extending  or 
shortening  the  standard  section  to  meet  the  re(|uirements  of  the 
special  end  section,  l'"ig.  7  siiows  the  in.iiiiur  i>l  developing  a  systeni 
of  mutually  non-inductive  circuits. 

Kight  types  arc  shown,  the  simplest  \y\n-  licmn  ""transposed  and 
the  last,  or  ciglith  type,  having  seven  transpositions;  a  metallic 
circuit  is  there  represented  by  a  single  line.  The  term  "exposure," 
referring  to  Fig.  5,  is  defined  as  'ji.  Fig.  y.\  shows  the  exposures 
in  the  following  table: 
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The  upper  row  and  the  left-hand  cohnuii  refer  to  the  circuit  num- 
bers of  Fig.  7.  Consider,  for  example,  the  exposure  of  No.  o  to 
No.  6:  the  second  and  the  fifth  transpositions  in  No.  6  arc  without 
sensible  effect,  if  /  is  not  great,  because  a  transposition- at  the  junc- 
tion of  two  contiRuous  non-inductive  sections  is  without  effect. 
These  two  transpositions  are  necessary,  however,  when  considering 
the  exposure  of  No.  6  to  other  of  the  circuits.  The  choice  of  a 
length  for  /  will  depend  on  conditions;  it  should  not  exceed  ten 
miles  and  should  not  be  so  short  that  transpositions  will  fall  within 
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Ten  I'iii  Cross  Arm. 
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FIGS.    8    AND  q. — TRANSPOSITION    OF  TEN-WIRE    LINES,    LSING    TWO-MILE 

SECTIONS. 

the  line  spans.  The  best  standard  of  exposure  in  use  is  one-fourth 
of  a  mile  between  adjacent  circuits  on  the  same  cross  arm;  in  this 
case  cross  talk  will  be  absolutely  inapparent  under  normal  condi- 
tions. For  circuits  which  are  not  adjacent  the  following  rule  is 
given :  Calculate  from  equation  (6)  the  mutual  inductance  between 
two  adjacent  circuits  on  the  same  cross  arm  for  one-fourth  mile: 
for  any  other  exposure  calculate  the  mutual  inductance  from  (6) 
for  one  mile  and  divide  the  latter  result  into  the  former  and  the 
quotient  will  be  the  theoretically  permissible  exposure  in  miles.  It 
would  have  been  equally  logical  to  use  the  mutual  capacity,  but  the 
results  would  be  practically  the  same,  which  is  explained  in  detail 
in  the  paper.  A  case  of  a  ten-wire,  five-circuit  line  is  worked  out 
on  the  basis  of  a  quarter  mile  standard  with  /  equal  to  two  miles. 
The  following  table  gives  with  reference  to  Fig.  8,  the  theoretically 
permissible  exposures  of  five  circuits  on  a  ten-pin  arm,  based  on 
an  exposure  of  circuit  I  and  2  to  circuit  3  and  4  of  one-fourth  mile, 
the  tabular  values  being  in  miles : 


3-4 


5-6 


1-2 

3-4 

0.25 

S-6 

0.90 

0.21 

7-8 

2.85 

1-3' 

0.21 

9-10 

4-95 
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0.90 

7-8 


0.25 


9-10 


Fig.  9  illustrates  the  case  of  ten  wires  using  two-mile  sections. 
Considerable  latitude  is  possible  in  applying  this  method,  but  the 
number  of  transpositions  should  be  kept  a  minimum.  Any  discon- 
tinuity in  the  exposures  should  be  made  the  junction  of  two  con- 


liguuui  Bcctioim;  a  dibcontiiiuity  is  constituted  by  a  junction  at 
which  linen  enter  or  leave  the  main  line,  iiuch  as  junction  polcb,  cable 
poles  or  intermediate  ofliccs,  changes  in  the  distribution  of  circuits 
ill  the  line,  etc.  Cross  talk  between  grounded  lines  of  considerable 
length  will  be  very  serious  and  there  is  no  cheap  practical  remedy 
now  available.  The  use  of  aerial  unsheathed  cable  re|)rescnts  the 
worst  situation  as  regards  induction ;  such  cables,  if  of  considerable 
length,  should  have  a  grounded  sheath.  The  use  of  phantom  circuits 
requires  transposition  of  circuits  as  a  whole.     I'or  e?cimple.  if  circuits 
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IK..     10. — TR.\NSP0S1TI0N    IN    CASES    OF    COMPLICATED    EXPOSURE    10 
ELECTRIC   LIGHT  AND   POWER  CIRCUITS. 

I-.'  and  ,j-4  are  employed  as  a  ))hantoin,  it  is  necessary,  in  trans- 
posing, to  change  wires  i  and  2  to  pins  3  and  4,  and  wires  3  and  4 
to  pins  I  and  2.  Such  phantom  transpositions  will  be  necessary  if 
two  or  more  phantoms  exist  on  one  pole  line  and  a  single  phantom 
will  not  usually  be  a  satisfactory  quiet  circuit  unless  transposed. 

The  transposition  of  telephone  lines  to  eliminate  induction  from 
electric  light  or  power  circuits  is  treated  from  the  standpoint  that 
any  point  in  the  exposure  where  the  disturbing  e.m.f.  or  current 
changes  in  phase  or  in  intensity  should  be  the  junction  of  two  con- 
tiguous special  transposition  sections.  Fig.  5  shows  the  procedure 
in  the  simplest  case;  if  circuit  1-2  were  bridged  by  a  transformer 
the  procedure  would  be  to  divide  the  total  exposure  into  two  sections, 
each  transposed  at  its  middle  point,  the  transformer  being  at  the 
junction  of  the  two  sections.  This  principle  would  apply  equally 
if  3-4  were  bridged  at  some  intermediate  point  by  a  subscriber's 
loop — as  in  the  case  of  a  party  line.  The  general  rule  given  is: 
"Treat  as  one  section  the  distance  between  two  consecutive  changes 
of  any  character  in  any  of  the  circuits ;  transpose  all  the  telephone 
circuits  at  the  middle  of  each  such  section." 

Two  figures  are  given  in  the  paper,  one  representing  a  case  of  ex- 
posure to  constant  potential  circuits,  with  the  necessary  transposi- 
tions, and  one  representing  the  treatment  of  constant  current  ex- 
posures. A  third  figure,  Fig.  10,  represents  both  cases  combined. 
Transpositions  in  the  telephone  circuits  to  eliminate  cross  talk  should 


FIG.    II. — TRANSPOSITION'   OF  A   THREE-PHASE  LINE. 

be  located  at  the  junctions  of  sections  which  are  non-inductive  with 
respect  to  the  electric  light  or  power  circuits. 

The  crosses  within  the  circles,  in  Fig.  10,  represent  the  transposi- 
tions to  eliminate  induction,  meaning  that  all  the  circuits  are  trans- 
posed, and  the  plain  crosses  represent  those  to  eliminate  cross  talk, 
meaning  regular  transposition  points  of  a  system.  The  exposure  rep- 
resented is  that  due  to  a  constant-potential,  single-phase  distribution 
and  a  constant  current  arc  or  incandescent  line.  It  is  not  general 
practice  to  transpose  distributing  systems,  but  transpositions  in 
high-tension    transmission    work    are   frequently   employed.      Fig.   6 
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should  be  followed  in  three-wire  lines,  eitiier  single  or  polyphase. 
The  well-known  "spiral''  is  shown  in  Fig.  11,  which  illustrates  the 
transposition  of  a  three-phase  line  on  the  basis  of  a  right-hand  spiral 
of  one-third  revolution. 

Another  e.xainple  oi  transposition  is  given  in  Fig.  12  for  single- 
track,  long-haul  electric  railway  service:  Where  wires  1,  2  and  3 
transmit  power  at  high  tension,  three-phase,  wire  7  is  for  the  block 
signal  circuit,  wire  8  is  the  feeder  and  5-6  the  telephone  circuit. 
Apply  the  method  of  Fig.  10  in  transposing  3-6;  treat  spirals,  feed 
taps  to  the  trolley  wire,  signal  boxes,  turn-outs,  junctions  and  tele- 
phone stations  as  discontinuities  in  the  exposure  of  5-6  and  trans- 
pose midway  between  two  consecutive  discontinuities,  throughout 
the  exposure. 

It  is  usually  preferable,  where  a  telephone  line  parallels  a  power 
line,  not  to  depend  on  transpositions  in  the  power  line,  but  to  con- 
sider them  as  discontinuities  in  the  exposure  and  to  make  the  tele- 
phone line  dependent  on  its  own  properties  only  and  not  partly 
on  those  of  a  foreign  system.  The  disturbances  from  constant  poten- 
tial power  circuits,  parallel  at  distances  of  40  or  50  ft.,  are  not  usually 
serious  for  exposures  under  one  mile,  and  for  longer  exposures  the 
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FIG.    12. — TR-\NSP0SITI0N    FOR   SINGLE-TRACK  RAILWAY   SERVICE. 

regular  transpositions  may  suffice.  A  single-wire,  arc  light  line 
is  the  most  serious  proposition,  and  if  it  is  close  to  the  telephone 
line  it  will  cause  prohibitive  disturbances  for  exposures  upwards 
of  a  few  hundred  feet.  When  the  exposure  becomes  so  complicated 
that  transpositions  are  necessary  every  few  feet  and  occur  frequently 
in  the  spans  it  is  necessary  to  resort  to  twisted  pair  insulated  wire, 
aerial  cable  or  electro-magnetically  shielded  conductors.  Not  in- 
frequently the  disturbances  from  a  system  on  which  service  is  given 
for  twenty-four  hours  a  day  are  noticeable  only  at  night;  this  is 
usually  conclusive  evidence  that  the  disturbance  is  principally  electro- 
magnetic. 

The  permissible  current  in  a  telephone  receiver  which  will  not 
interfere  with  received  transmission  varies  with  the  frequency,  the 
wave  form  and  the  sensitiveness  of  the  receiver.  The  approximate 
range  of  this  current  in  commercial  receivers  is  from  S  X  lO"^  amp. 
at  low  frequencies  to  5  X  10*  amp.  at  high  frequencies,  meaning 
by  the  latter,  200  or  300  cycles.  In  this  connection  it  is  obvious 
that  receivers  of  low  sensitiveness  in  conjunction  with  transmitters 
of  maximum  power  give  the  best  results. 

The  joint  occupancy  of  pole  lines  by  telephone,  telegraph,  fire 
alarm,  power  and  electric  light  systems  is  common  in  suburbs  and 
residential  districts.  All  wires  should  be  securely  tied  and  in- 
sulated at  all  points  and  the  wires  should  have  a  reasonable  clear- 
ance with  reference  to  trees  and  all  foreign  objects.  Slack  in  any 
of  the  circuits  renders  the  transpositions,  in  general,  less  effective. 
Poor  construction  and  poor  maintenance  will  vitiate  the  expected 
results  from  a  perfect  system  of  transpositions.  Leakage  may  be 
avoided  by  good  construction  and  extra  stress  should  be  laid  on 
this  point.  The  power  and  electric  light  wires  should  be  strung  as 
close  together  as  practicable,  in  order  to  reduce  the  induction,  and 
as  far  as  possible  from  the  telephone  circuits. 

The  lines  which  are  least  likely  to  break  or  to  get  into  trouble 
should  occupy  the  highest  position  on  the  line.  For  this  reason  and 
the  reason  that  telephone  development  usually  experiences  the  most 


rapid  growth,  the  power  and  electric  light  lines  should  usually  be 
above  the  telephone  wires ;  in  the  reverse  case  ample  room  should 
be  left  for  telephone  linemen  to  reach  their'  own  wires  without 
hazard  from  the  power  wires. 

Joint  occupancy  of  lines  is  probably  inadvisable  when  the  voltages 
exceed  S.ooo,  excepting  the  case  of  constant-current  arc  circuits. 
When  the  voltage  exceeds  10,000  the  systems  should  be  on  separate 
pole  lines  and  the  minimum  distance  between  the  butts  of  poles 
should  be  such  that  when  the  highest  line  falls  toward  the  other 
line  it  will  completely  clear  it.  Any  construction  which  will  permit 
a  high-tension  line  to  become  crossed  with  a  telephone  or  a  tele- 
graph line  in  case  of  a  general  break-down  is  to  be  condemned. 
At  crossings  with  high-tension  lines  the  telephone  line  should  cross 
underneath  if  possible  and  the  poles  should  be  so  arranged  that  the 
greatest  length  of  broken  wire  which  can  swing  downward  will 
clear  the  lower  line ;  an  insulated  screen  of  guard  wire  should  be 
interposed  between  the  lines.  As  to  the  question  of  adequate  pro- 
tective devices  on  the  telephone  lines,  it  is  probably  cheaper  to  elimi- 
nate the  danger  by  spending  a  considerable  amount  in  moving  the 
lines,  because  no  cheap  practical  protective  devices  are  available. 


Recent  Electrochemical  Developments. 


PRODUCTION  OF  CHROMIUM  FROM  CHROME-IRON  ORE. 

A  patent  was  granted  on  November  10  to  Messrs.  R.  Suchy  and 
H.  Specketer,  of  Griesheim,  Germany,  for  a  method  of  treating 
chrome-iron  ore.  It  is  based  on  the  fact  that  the  chromium  can  be 
extracted  in  a  simple  manner  by  treating  the  chrome-iron  ore  in  hot 
acid  solutions  with  oxidizing  agents,  such  as  peroxide  of  lead, 
peroxide  of  manganese,  permanganate,  chrome  acid,  etc.  The  dis- 
solving action  of  these  oxidizing  agents  is  explained  by  their  turning 
the  protoxide  of  iron  contained  in  the  chrome-iron  ore  into  peroxide 
of  iron,  whereby  a  dissolution  is  rendered  possible. 

The  operation  is  carried  on  as  follows :  Chrome-iron  and  about 
double  the  quantity  of  sulphuric  acid  (of  about  50°  Baume),  which 
is  required  for  combining  with  the  bases  of  the  ore  to  form  salts,  are 
heated  in  a  suitable  vessel,  while  a  quantity  of  chromic  acid  extend- 
ing that  required  for  oxidizing  the  protoxide  of  iron  or  peroxide  of 
iron  is  added.  This  excess  of  acid  is  not  absolutely  necessary,  but 
accelerates  the  reaction.  The  excess  of  sulphuric  acid  forms  chromo- 
sulpho  acid  from  the  sulphate  of  chromium,  and  thus  facilitates  the 
separation  of  the  chromium  from  the  iron.  The  mixture  is  heated 
up  to  a  temperature  from  120  to  150°  C,  the  solution  going  on 
smoothly  and  easily.  At  a  temperature  of  about  150°  iron  is  pre- 
cipitated as  a  white  sulphate  of  iron,  which  is  hardly  soluble  in 
water,  while  the  sulphate  of  chromium  forms  with  the  excess  of  sul- 
phuric acid  chromo-sulpho  acid,  and  can  thus  be  easily  separated 
from  the  sulphate  of  iron  by  filtration. 

So  far  the  process  is  purely  chemical,  but  an  electrochemical  method 
may  be  made  use  of  to  apply  a  smaller  amount  of  oxidizing  agent 
than  is  necessary  for  the  dissolution.  In  this  modification  of  the 
process  a  small  quantity  of  sulphate  of  chromium  or  sulphate  of  lead 
or  of  another  salt  capable  of  undergoing  a  high  degree  of  oxidation 
by  electrolysis,  is  added  to  the  sulphuric  acid  and  chrome  ore.  This 
mixture  is  heated  while  an  electric  current  is  passed  through  it, 
chromic  acid  being  thereby  produced  which  dissolves  the  chrome- 
iron  ore  while  being  itself  again  reduced.  By  the  electrolysis  the 
oxidation  is  kept  going  on  until  the  whole  quantity  of  chrome-iron 
lire  is  dissolved. 

MISCELLANEOUS. 

A  patent  was  granted  on  November  10  to  Mr.  Charle's  E.  Acker, 
of  Niagara  Falls,  N.  Y.,  the  well-known  inventor  of  the  Acker 
process  for  the  electrolysis  of  sodium  chloride.  It  relates  to  the 
mechanical  details  of  a  carbon  electrode  and  conductor,  designed 
particularly  for  use  in  electrolytic  operations  with  high  current  den- 
sities and  in  fused  electrolytes.  A  carbon  block  constitutes  the  work- 
ing head  and  a  carbon  "shank"  constitutes  the  conductor  and  sup- 
port, removably  secured  to  the  carbon  block.  Provision  is  made 
to  protect  the  shank  and  the  junction  between  the  shank  and  the 
outside  metallic  conductor  against  oxidation  from  the  atmosphere. 
The  lower  active  surface  of  the  carbon  block  is  corrugated  or  grooved 
to  permit  the  ready  escape  of  gases,  the  grooves  being  deepened 
somewhat  toward  the  periphery  of  the  electrode. 

Three  patents  were  granted  to  Messrs.  S.  Blackmarr  and  J.  L. 
Willford.  of  Minneapolis,  for  a  method  and  apparatus  for  converting 
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oxygen  iiiio  o/oiic  by  silent  Uisduirge.  The  luclliotl  consists  in 
applying  the  current  from  llie  secondary  of  an  induction  coil  to  tin- 
opposite  sides  of  a  wall  of  dielectric  material,  like  glass,  tlirougli 
wires  or  coils  of  wires  wliicli  arc  at  nil  points  in  contact  with  ilir 
wall.  Air  or  oxygen  is  passed  along  the  wall  in  i)roxiinity  lo  the 
wires. 

.■\  patent  was  granted  to  Mr.  l-".  de  Mare,  of  Urnsscls,  for  an  elec- 
tric heating  apparatus.  A  thread  of  carbon  is  used  as  resistance 
wire  inside  a  metallic  case  which,  after  having  exhausted  the  air 
from  it,  is  filled  with  an  atmosphere  of  a  gas  or  vapor  that  conducts 
the  heat  well  and  dues  not  attack  the  hot  carbon,  such  as  hydrogen, 
ammonia,  carbonic  oxide,  silicate  of  hydrogen,  nitrogen,  oil  gas, 
acetic  ether,  acetic  acid.  The  metallic  casing  is  preferably  made 
of  copper  and  blackened  to  obtain  a  high  conductive  power  and 
emission  of  heat. 

A  patent  was  granted  to  Mr.  K.  Tweedy,  of  New  York  City,  fi>r 
mechanical  details  of  arranging  the  diaphragm  in  a  double  fluid  cell. 


Trackless  Trolley  Hxperimeiiis  ;ii  Scraiiton,  Pa. 


New    Fessenden    \X^ireless  Telegraph  Patents. 


By  A.  Frederick  Collins. 

TWO   recent   patents   granted    to    Prof.    Reginald    A.    Fessenden 
are   divisional    reissues   of   serial   No.    177,8.^9  and   relates   to 
aerial  wires  for  the  propagation  of  electromagnetic  waves  in 
general  and  to  uniformly  distributed  capacities  in  particular. 

In  all  other  forms  of  aerial  radiators  and  resonators  the  coefficients 
of  capacity  and  inductance  are  "bunched,"  and  this  is  one  of  the 
fundamental  differentiating  I'tatures  of  the  Fessenden  system.  The 
object  of  uniformly  distributing  the  capacity,  w'hich  is  great  when 
compared  with  its  complementary  inductance,  is  to  produce  in  the 
first  place  a  more  efficient  system  of  radiating  aerial 
wires,  and  in  the  second  place  the  translation  of  elec- 
tric oscillations  set  up  therein  into  the  alphabetic  code 
used  in  telegraphy  without  the  intervention  of  es- 
pecial wave  detectors. 

By  this  method  of  capacity  distribution  it  has  been 
found  by  the  inventor,  according  to  the  text  of  his 
patent,  No.  12,169,  that  a  much  closer  approximation 
to  a  pure  sine  wave  is  obtained  on  account  of  fewer 
harmonics  being  generated,  and  in  order  to  fulfil  these 
conditions  in  a  physical  way  a  number  of  parallel 
w  ires  are  formed  into  a  cylindrical  cage,  as  shown  in 
the  diagrammatic  drawing.  The  ends  of  the  radiating 
wires  are  supported  by  a  ring  made  of  insulating 
material.  This  gives  the  aerial  conductor  a  low  re- 
sistance and  at  the  same  time  a  capacity  that  is  large 
when  compared  with  a  single-wire  radiator. 

By  using  such  a  radiator  and  receiving  aerial  the 

second  condition  is  fulfilled,  since,  as  it  is  stated  in 

Fessenden's   patent,   No.    12,168,   a   low   frequency   is 

obtained.     In  the  ordinary  type  of  oscillator  the  frequencies   range 

from   100,000  to  several  millions  per  second,  sending  out   waves  of 

proportional  length. 

Lodge  has  shown  in  some  of  his  earlier  experiments  (1897)  that 
by  increasing  the  value  of  inductance  and  capacity  of  a  closed  oscil- 
lator system  the  frequency  could  be  slowed  down  to  such  an  extent 
that  a  musical  note  was  emitted.  The  writer  made  a  series  of  ex- 
periments in  1901,  which  were  published  in  the  Scientific  American, 
June  18,  1902,  wherein  it  was  shown  that  by  adding  capacity  and  in- 
ductance to  an  open  circuit,  one  terminal  of  which  was  connected 
to  earth,  the  period  of  oscillation  was  reduced  to  a  value  represented 
by  mechanical  vibration ;  and  by  this  method  articulate  speech  was 
reproduced  in  a  complementary  resonator  system.  The  date  of  Fes- 
senden's original  patent  was  August  12,  1902. 

In  the  case  of  Lodge's  and  the  writer's  ow-n  experiments,  the  co- 
efBcients  were  "bunched,"  whereas  in  the  Fessenden  patents  the 
capacity  is  distributed.  What  is  said  above  is  not  intended  to  imply 
that  Prof.  Fessenden  is  claiming  letters  patent  for  a  wireless  tele- 
phone system  by  electromagnetic  waves,  but  merely  to  show-  the 
difference  in  the  conclusions  arrived  at  by  Lodge,  Fessenden  and 
the  writer.  The  greatest  value  of  the  Fessenden  method  lies  in  its 
application  to  syntonic  wireless  telegraphy,  since  a  sine  w-ave  is 
after  all  the  vital  factor  in  electrical  resonance. 


C.\GE. 


Due  probably  l<i  the  fad  that  the  average  roads  in  Fiiropc  arc  so 
nuicli  belter  than  lluy  are  in  the  United  Stales,  experiment!!  with 
what  are  known  .is  ir.iekless  trolleys  have  been  far  more  frequent 
and  succcssfid  there  th.in  here.  Wc  have  noted  from  time  to  time 
in  illnstraied  .irlieles  the  work  that  has  been  done  in  (iermany  and 


FIG.    I. — TRACKLESS    TROLLEY     BUS. 


France  with  vehicles  of  this  description.  It  would  appear  from  the 
data  recorded  that  the  results  are  of  an  encouraging  nature,  even  al- 
though from  the  absence  of  the  track  the  effort  is  so  much  greater 
that  at  least  twice  as  much  current  is  required  for  the  same  tractive 


FIG.   2. — FRONT   VIEW  OF  TR.\CKLESS    TROLLEY     BUS. 

eflfort.  We  are  glad  to  be  able  to  call  attention  to  an  experimental 
line  now  being  operated  in  this  country  at  Scranton,  Pa.  As  will 
be  seen  from  the  engravings  in  Figs,  i  and  2,  the  vehicle  is  prac- 
tically an  omnibus  of  the  automobile  type  having  a  trolley  car  plat- 
form with  step  at  the  rear,  and  a  seat  in  front  for  the  motorman  with 
steering  gear,  controller,  brake  mechanism,  etc.  The  under-running 
framework  of  tubular  steel  carries  an  automobile  motor  which  need 
not  be  here  described  as  it  is  proposed  to  make  changes  and  improve- 
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nients  in  tliis  particular  respect.  The  interest  centers  chiefly  in  the 
overhead  construction,  which  of  course  is  of  a  double  trolley  type, 
as  shown  in  the  detail  diagrams.  The  trolley  allows  the  coach  to 
turn  out  a  distance  of  15  ft.  to  either  side  of  the  road  and  thus  permits 
the  driver  to  handle  his  vehicle  just  as  readily  as  though  it  were 
entirely  free  and  unattached. 

The  system  shown  is  not  only  ;u!a])ted  to  two  wires  but  three  wires. 
In  the  latter  arrangement  the  center,  or  third  wire,  serves  as  the 
common  feed  wire,  the  two  outside  wires  being  the  return  circuit. 
With  the  three-wire  system  no  switches  are  necessary  at  the  line 
terminals  where  loops  are  arranged  for  that  purpose,  but  with  the 
two-wire  system  a  switch  is  located  at  the  entrance  of  the  loop  at 


New  Telephone  Patents. 


FIG.    3. — OVERHEAD    SWITCH. 

each  end  of  the  line,  as  shown  in  the  diagram.  Fig.  3.  The  feed  wire 
is  carried  around  the  loop  to  c,  where  it  is  insulated  from  the  return 
wire,  b.  When  the  trolley  wheel  reaches  the  wooden  track  or  switch- 
ing piece,  d,  it  is  thrown  over  to  the  wire,  a,  returning  to  its  original 
position  under  the  influence  of  the  spring,  e.  Fig.  4  shows  the  two- 
wire  track  and  the  trolleys  in  contact  therewith,  while  Figs.  5  and  6 
show  the  trolleys  themselves  as  well  as  the  method  of  guiding  the 
trolley  wheel  across  gaps.  The  overhead  system  appears  readily 
adaptable  to  sharp  curves  and  even  to  passing  regular  trolley  lines, 


FICS.   4,    5  AND  6. — DETAILS   OF  TROLLEY. 

while  of  course  spurs  can  be  extended  to  car  barns,  passenger  depots 
and  freight  houses. 

As  to  the  cost  of  the  system,  the  installation  of  trolley  wires  and 
supports  is  put  at  $1,600  per  niile,  while  the  cost  of  a  coach  carrying 
20  passengers  seated  and  15  standing,  with  full  equipment  of  motors 
and  trolleys,  is  put  at  $2,600  each.  The  installation  at  Scranton  was 
made  by  Mr.  F.  G.  Tilton,  of  the  American  Trackless  Trolley  Com- 
pany, of  Boston,  whose  president.  Mr,  A.  B.  Upham,  i.s  the  inventor 
of  the  system. 


Non-Interfering  Wireless  Telegraphy, 


A  cable  dispatch  from  Rome  Nov.  14  says :  "The  naval  authorities 
have  been  experimenting  with  the  Artons  system  of  radiotelegraphy. 
It  is  said  that  the  experiments  have  conclusively  proved  that  mes- 
sages transmitted  by  this  system  in  a  given  direction  can  only  be 
received  at  the  station  to  which  thev  are  sent." 


A     NEW    TRANSMITTER     MODIFICATION. 

The  last  patent  issue  brings  forth  a  novel  transmitter  modification. 
This  is  the  invention  of  Alfred  Stromberg,  of  Chicago,  who  naturally 
assigns  his  patent  to  the  Stromberg-Carlson  Company.  The  novelty 
in  this  transmitter  lies  in  the  mounting  of  the  carbon  granule  case 
within  a  central  opening  of  the  diaphragm  instead  of  the  now  com- 
mon practice  of  using  a  threaded  stud  for  uniting  the  electrodes  and 
diaphragm.  Fig.  i  shows  a  sectional 
view  of  the  working  parts  of  the  trans- 
mitter, which  has  many  of  its  details  evi- 
dently founded  upon  those  of  the  solid- 
back  transmitter,  for  many  years  so  suc- 
cessful. The  assembly  of  parts  is,  how- 
ever, quite  different,  for  the  granular  but- 
ton is  turned  end  for  end,  the  usual  back 
electrode  and  carbon  retaining  box  mov- 
ing with  the  diaphragm ;  while  the  other 
electrode  is  rigidly  secured  to  the  bridge. 
An  annular  mica  disc  forms  the  flexible 
connection  between  the  stationary  elec- 
trode and  the  granule  box,  while  annular 
clamping  nuts  upon  the  threaded  e.xterior 
of  the  box  serve  to  form  a  semi-flexible 
connection  between  the  diaphragm  and 
box. 

TWO  SUB-STATION   CIRCUITS. 

One  of  our  contemporary  journals,  a 
short  time  ago,  in  answer  to  an  inquiry 
of  a  correspondent  concerning  so-called 
"anti-side-tone,"  or  low  side-tone  cir- 
cuits, stated  that  no  such  arrangement  of 
circuit  was  in  existence.  As  a  matter  of 
fact,  a  great  deal  of  work  has  been  done 
to  develop  such  a  circuit;  and  for  a  year 
or  two  past  the  operators'  circuits  of  a 
number    of    large    central    ofiflces    have 

been  provided  with  induction  coils  almost  eliminating  side-tone.  A 
few  months  ago  we  noted  in  these  columns  a  patent  for  a  sub- 
scriber's station  circuit,  the  principal  object  of  which  circuit  was 
the  cutting  down  of  side-tone.  This  week  we  have  at  hand  for 
consideration  another  such  circuit.  This  latter  is  the  subject  of  a 
patent  granted  to  George  K.  Thompson,  of  Newton,  Mass.,  and  as- 
signed to  the  American  Telephone  &  Telegraph  Company.  This 
new  circuit  is  shown  at  the  left  of  Fig.  2,  from  which  it  is  seen  that 
a  three-part  induction  coil  is  used.  The  secondaries  each  cover  one- 
half  the  length  of  the  core,  while  the  primary  extends  from  end  to 
end.      By    this    arrangement    and    a    suitnlilc    poling   of   the    coils    a 


FIG.  1.— STROMBERG 
TRANSMITTER. 


I-IG. 


-THO.MPSON   TELEPHONE  CIRCUITS   AND    APPARATUS. 


minimum  of  mutual  induction  may  be  made  to  take  place  between 
the  two  secondaries,  while  the  primary  has  a  maximum  of  inductive 
effect  on  both  secondaries.  A  further  examination  of  the  circuit 
shows  that  one  secondary  with  the  receiver,  forms  a  local  circuit, 
while  except  for  this  removal  of  the  receiver  from  it  the  remainder 
of  the  circuit  is  the  American  Bell  standard.  The  coil  as  used  is 
wound  w^ith  No.  26  wire  in  the  primary  to  thirty  ohms,  and  with 
No.  31  wire  in  the  secondaries  each  to  twenty-six  ohms,  the  receiver 
being  seventy-five  ohms   and   the   condenser  two   microfarads.     To 
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all  who  luivc  i-\|)criinciiti-(l  with  sub--<t.itii>n  circuil.s,  the  reason  for 
tlie  i)rcsciit  wiring  oi  parLs  will  be  evident,  it  licing  well  proven 
that  a  receiver  cunnccted  in  local  circuit,  as  .slmwii,  gets  little  side 
tone,  while  the  retention  of  n  secondary  linked  with  the  primary  and 
traiisiniiter  retains  all  the  elVicicncy  of  transmission  of  the  present 
staniLircl  Mell  circuits. 

Anoilu-r  new  siib-slation  circuit  is  that  shown  at  the  right  of  Fig. 
a.  This  is  a  magneto  system  circuit,  and  the  main  object  in  view 
is  to  interpose  a  condenser  in  the  receiver  circuit,  and  thus  raise  the 
impedance  of  that  circuit  to  such  an  extent  that  the  presence  of  a 
receiver  across  the  line  due  to  the  carelessness  of  some  subscriber 
will  not  cause  the  failure  of  the  bells.  The  peculiar  construction 
of  the  hook  switch  with  contacts  to  normally  short  circuit  the  con- 
denser is  made  to  protect  the  latter  from  puncture  by  lightning. 
This  circuit  is  the  property  of  the  Stromherg-Carison  Company,  who 
have  obtained  the  patent  by  assignment  from  the  inventor,  Garrison 
Babcock,  of  Chicago. 

NEW  E.\CHANGE  CIRCUITS. 

This  issue  of  patents  brings  to  light  three  common  battery  ex- 
change circuits,  two  for  manual  switchboards  and  one  automatic. 
One  of  these,  invented  by  W.  A.  Taylor,  of  Chicago,  and  assigned 
to  the  Kellogg  Switchboard  &  Supjily  Company,  is  almost  identical 
with  a  system  recently  patented  by  Mr.  K.  B.  Miller,  and  described 
a  week  or  two  ago.  This  is  a  system  employing  two-strand  con- 
necting cords  and  using  repeating  coils  to  connect  inductively  the 
circuits  of  the  two  cords  of  a  pair.  Mr.  Miller's  circuit  was  ren- 
dered of  questionable  value  by  the  use  of  plug  socket  switches  to 
control  his  supervisory  signal  circuits.  In  the  present  system  the 
use  of  these  plug  socket  switches  has  been  obviated  by  inserting  a 
condenser  in  the  middle  of  each  side  of  the  repeating  coil,  the  wind- 
ings being  split  to  allow  of  this  arrangement. 

The  second  manual  board  circuit  also  requires  but  two  strands 
in  the  connecting  cords,  but  in  so  far  as  shown  in  the  patent  no 
"busy  test"  is  provided.  Double-lamp  supervision  is,  however,  ac- 
complished, the  lamp  being  shunted  out  by  the  supervisory  relays 
exactly  as  in  the  standard  switchboards  of  the  Bell  companies. 
Cut-off  jacks  supersede  the  cut-ofF  relay,  and  that  part  of  the  super- 
visory lamp  circuit  usually  controlled  through  this  latter  and  the 
connecting  cords  is  transferred  to  an  auxiliary  locking  relay  whose 
contact  and  coil  are  in  series.  Normally  this  relay  is  re-energized, 
but  if  the  ringing  key  be  thrown  an  auxiliary  contact  in  this  key 
closes  the  relay  circuit  until  such  time  as  the  relay  armature  can 
come  up  and  thus  cause  the  relay  to  hold  its  circuit  closed.  The 
operator's  listening  key  also  has  an  auxiliary  contact  which  is  opened 
whenever  this  key  is  thrown.  This  contact  is  also  associated  with 
the  auxiliary  relay  circuit,  being  in  it  in  series.  When  a  conver- 
sation is  complete  and  both  supervisory  lamps  are  bright  the  aux- 
iliary relay  must  be  unlocked  to  dim  them.  This  is,  of  course,  ac- 
complished by  momentarily  throwing  the  listening  key  and  breaking 
the  auxiliary  relay  circuit  until  the  armature  can  fall  back  and  open 
its  contact.  G.  L.  Cragg  is  the  patentee  of  this  system,  having  as- 
signed his  patent  to  the  Stromberg-Carlson  Company. 

The  automatic  system  at  hand  for  consideration  is  the  joint  work 
of  Messrs.  M.  C.  Rorty  and  A.  M.  Bullard.  It  is  quite  different  in 
detail  from  the  automatic  system  of  these  same  inventors  described 
in  these  columns  a  year  ago,  yet  it  accomplishes  exactly  the  same 
results,  providing  not  only  for  connection  of  subscribers,  but  for 
automatic  ringing  and  busy  signals  as  well  as  for  secrecy.  The 
junctions  of  the  various  parts  and  circuits  are  quite  similar  to  those 
of  the  earlier  patent  in  connection  with  which  they  were  described 
at  length.  It  does  not,  therefore,  seem  advisable  to  go  into  great 
detail  here.  Suffice  it  to  say,  that  the  switching  member,  in  making 
a  call,  travels  vertically  in  front  of  and  some  distance  away  from 
the  multiple  line  contacts  until  over  the  one  desired.  This  vertical 
movement  takes  place  in  response  to  the  subscriber's  selective  switch. 
When  the  receiver  of  the  calling  party  is  removed  from  the  switch 
hook,  the  metallic  circuit  being  completed,  the  central  office  switch 
contact  is  thrown  into  contact  with  the  desired  subscriber's  terminal 
and  line  if  he  be  not  busy.  His  bell  is  then  rung.  If  he  be  busy,  a 
busy  signal  or  hum  is  returned  to  the  caller. 

A   RINGING   DEVICE. 

A  rather  novel  ringing  device  is  that  included  in  a  patent  for  a 
telephone  exchange  system  just  issued  to  J.  C.  F.  Multhauer,  of 
Minneapolis.  This  device  renders  the  use  of  a  steady  source  of 
ringing  current  unnecessarj'  by  bringing  a  pole  changer  within  the 
connecting  cord  circuits  in  such  a  way  that  the  generation  of  alter- 


natiiiK  cuririil  n,  controlled  dircclly  by  the  niiKiiiK  keys.  Thr  circuit 
is  well  shown  in  Fig.  J,  whcri-iii  a  pair  <>f  CDiniccling  cords  is  drawn 
completing  a  connection  between  two  subscribers'  lines.  (Jnc  coil 
of  the  transformer,  21,  is  connected  to  the  ringing  keys,  while  the 
other  iwo  coils  arc  so  associated  with  the  ringing  battery,  25,  the 
pole  changer,  2(j,  and  the  wiring,  that  the  drjircssion  of  the  ringing 
key  closes  the  vibrator  circuit,  causing  the  generation  of  the  ringing 
current.    The  circuit  for  the  first  primary  current  impulse  is  from 


FIG.   3. —  MULTHAUER   TELEPHONE   SYSTEM. 

25  through  armature  24,  coil  22,  winding  29,  wires  28  and  10  and 
key  17,  back  to  battery  25,  whereupon  the  armature,  24,  makes  its 
forward  movement  to  the  front  contact.  This  establishes  the  reverse 
circuit  through  coil  23,  which  may  be  similarly  traced.  The  Strom- 
berg-Carlson Company  has  also  obtained  this  patent. 

SELECTIVE   SYSTEM. 

Another  signalling  patent  is  that  granted  to  Messrs.  C.  M.  Jacobs 
and  A.  H.  Nicholson,  of  England.  This  provides  for  the  selection 
at  will  of  any  of  twelve  subscribers'  stations  on  a  party  line  by  the 
use  of  polarized  relays  and  the  various  possible  combinations  of 
direct  currents  and  the  two  line  wires  and  earth.  In  fact,  the  only 
difference  between  this  and  the  well-known  B.W.C.  system  seems 
to  lie  in  the  association  of  a  separate  relay  with  each  of  the  three 
fundamental  circuits  instead  of  combining  these  in  one  or  two  com- 
pound-wound relays  as  in  the  earlier  system. 

A    REPEATER    AND    AN    ANTISEPTIC    DEVICE. 

The  last  two  patents  for  consideration  show  "old  friends  in  new 
garb,"  covering  respectively  a  telephone-microphone  repeater,  using 
a  compound  or  three-section  induction  coil  and  a  sheet-of-paper  type 
sanitary  device.  For  details  the  reader,  if  interested,  is  referred  to 
the  patents,  granted  respectively  to  G.  E.  Sundquist,  of  Cleveland, 
and  .\brnham  Levi,  of  Baltimore. 


Meeting  of  Philadelphia  Institute  Chapter. 


.\  meeting  of  the  Philadelphia  Branch  of  the  American  Institute  of 
Electrical  Engineers  was  held  Tuesday  evening,  November  10  at  the 
Engineers'  Club.  A  business  meeting  preceded  the  reading  of  the 
papers,  during  which  a  set  of  by-laws  were  adopted  and  new  officers 
elected  as  follow s  :  Chairman,  Mr.  Charles  E.  Hewitt ;  secretary- 
treasurer,  Mr.  H.  F.  Sanville.  Managers — Messrs.  W.  C.  L.  Eglin, 
Horatio  A.  Foster,  J.  Franklin  Stevens,  W.  L.  Hodges,  G.  W.  Pike, 
A.  J.  Rowland. 

Mr.  C.  B.  Voynow,  assistant  engineer  of  the  Philadelphia  Rapid 
Transit  Company,  presented  a  paper  on  "A  Method  of  Track  Laying 
and  Bonding."  The  paper  was  very  instructive  and  interesting,  de- 
scribing as  it  did  the  Nichols- Voynow  rail  joint,  which  is  in  use 
throughout  Philadelphia,  and  which  is  a  new  departure  in  methods  of 
track  laying.  There  was  a  spirited  discussion  in  which  Messrs.  Pike, 
Hering.  Hodges  and  Hewitt  took  part. 

Mr.  Horatio  A.  Foster  gave  to  the  meeting  reminiscences  of  his 
experiences  in  the  early  eighties,  when  installing  and  trying  to 
operate  the  first  electric  railway  in  the  city  of  Baltimore,  for  the  old 
Daft  Company.  The  talk  was  very  interesting,  and,  in  the  light  of 
modern  practice,  decidedly  humorous. 

Mr.  Charles  E.  Hewitt,  with  the  assistance  of  some  lantern  slides, 
showed  the  development  of  the  railway  motor  from  its  beginning  to 
the  present  time. 
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The  Albeit  &  J.  M.  Anderson  Manufacturing  Company  sent  for 
exhibition  at  the  meeting  its  collection  of  relics  of  early  practice  in 
overhead  construction.  Some  of  these  were  very  interesting,  and, 
placed  alongside  of  the  elaborate  new  devices,  which  were  also  on 
exhibition,  told  better  than  words  of  the  enormous  development  in 
electric  tractinn  in  the  last  twenty  years. 


^The  Chatel  St.  Denis-Palezieux  Railway. 


The  latest  Swiss  railway  i>  a  Inic  recently  opened  which  serves 
to  connect  the  trunk  line,  known  as  Jura-Simplon,  at  Palezieux,  with 
the  small  city  of  Chatel  St.  Denis. 

The  track  is  one  metre  gauge  and  the  line  has  grades  of  a  max- 
imum of  3.2  per  cent.  Electrical  energy  is  brought  from  the  hydro- 
electric plant  of  Chatel  St.  Denis  by  the  holder  of  the  concession, 
and  the  current,  which  is  received  at  4.000  volts,  three-phase,  is 
transformed  to  750  volts  in  a  sub-station  situated  at  St.  Denis.  The 
transfornialidu    is    made   by   means  of   nuitor-generators,   the  motors 


FIG.    I.  —  MOTOR-GENERATORS,   SWITCHBOARD,    ETC. 

of  which  arc  of  the  asynchronous  or  induction  type  wound  for  4,000 
volts,  so  cycles,  three-phase.  The  frequency  of  50  cycles  has  been 
somewhat  a  determinative  factor  in  the  choice  of  motor-generators 
instead  of  rotary  converters.  There  are,  however,  some  examples 
of  rotary  converter  stations  operating  at  a  frequency  of  50  cycles 
in  the  same  district. 

The  power  generated  by  the  motor-generators  is  53  kw  under  750 
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FIG.    2. — TYPICAL  CAR. 

volts.  Multipolar  dynamos  connected  to  the  induction  motor  are 
shown  on  the  illustration.  Near  the  motor  is  to  be  seen  the  three- 
phase  starting  resistances.  It  connects  by  three  wires  to  the  three 
brushes  resting  on  the  armature  rings  of  the  motor.  When  after 
starting  the  resistance  has  been  gradually  lowered  by  the  rheostat 
and  short-circuited,  a  final  short-circuit  is  substituted  on  the  arma- 
ture itself  directly  by  means  of  brushes,  the  operating  rod  through 


the  end  of  the  shaft  being  clearly  illustrated.    The  brushes  are  finally 
removed  from  the  rings  by  an  arrangement  for  that  purpose.     The 
switchboard   is  fitted   with   Hartmann  &  Braun    instruments,   which 
are  much  used  on  the  continent.     The  direct-current  apparatus  is' 
shown  on  the  right  and  the  alternating  current  on  the  left  hand. 

A  storage  battery  works  as  a  buffer  battery  in  parallel  with  the 
machines  and  is  charged  by  means  of  a  booster,  which  permits  of 
the  pressure  being  raised  as  high  as  1,000  volts.  The  traction  line 
is  operated  at  750  volts  and  current  is  collected  by  the  cars  by  means 
of  two  bows  as  represented  in  the  accompanying  illustration. 

The  cans,  which  are  each  supplied  with  a  30-hp  motor,  are  mixed 
cars  of  second  and  third  class,  having  eight  seats  for  second  and 
.30  for  third-class  passengers.  There  is  also  a  baggage  compprtment 
The  maximum  speed  of  the  trains  approaches  24  miles  an  hour. 
(Jiiod  operation  has  been  the  rule  throughout,  due  to  the  good  man- 
agement and  excellence  of  material  and  rolling  stock.  The  builders 
of  the  latter  are  Messrs.  Alioth  et  Cie,  of  Rale. 


A  Riedler  Steam  Turbine. 


Prof.  A.  Riedler,  the  well-known  mechanical  engineer  of  Berlin, 
Germany,  gave  recently  a  lecture  on  steam  turbines  before  the 
Osterr.  Ing.  Arch.  Ver.,  in  Vienna,  Austria.  The  paper  contained 
some  highly  interesting  details  upon  the  new  turbine  developed  by 
Riedler  in  connection  with  Prof.  Stumpf  and  built  by  the  General 
Electric  Company,  of  Berlin. 

The  new  turbine  is  in  action  and  type  similar  to  the  turbine  of 
De  Laval.  There  is  a  series  of  blades  cut  in  a  solid  steel  disc  by 
special  cutters,  which  finish  a  wheel  per  day.  The  diameter  of  the 
disc  is  approximately  3  metres— smaller,  for  higher  speeds,  and 
larger  if  lower  speeds  are  desired.  The  De  Laval  turbine  has, 
according  to  Riedler,  several  drawbacks,  which  are  avoided  in  the 
new  type.  There  are  not  merely  a  few  nozzles  of  elliptical  section, 
but  a  whole  belt  of  nozzles  is  formed,  and  by  means  of  the  closed 
steam  belt  the  "resistance  of  ventilation"  is  reduced  to  zero.  The 
friction  between  the  disc  and  the  steam  is  negligible,  when  the  disc 
is  well  polished.  For  instance,  the  disc  of  a  2,000-kw  Stumpf-Riedler 
turbine  running  in  steam  did  not  come  to  rest  until  after  two  hours. 
The  principal  source  of  loss  in  steam  turbines  is  the  resistance  of 
ventilation  produced  by  buckets  running  empty.  This  loss  may 
be  avoided  in  applying  a  closed  steam  belt,  which  is  produced  by 
nozzles  of  quadratic  section  partly  superposed.  The  buckets  of  the 
Riedler  turbine  resemble  those  of  the  well-known  Pelton  type.  The 
steam  jet  is  divided  by  a  central  "slipper"  in  two  parts.  The  Riedler 
turbine  is  much  simpler  in  construction  than  other  steam  turbines, 
including  the  Parsons  and  Curtis  types.  There  are  only  two  parts: 
a  solid  steel  disc  running  at  a  peripheral  velocity  of  340  metres  per 
second  and  a  fixed  nozzle  ring  connected  with  the  case.  At  this 
extraordinary  high  velocity  the  disc  is  not  overstrained,  but  a  factor 
of  security  =  5  is  obtained.  The  form  of  the  buckets  and  nozzles 
has  been  chosen  after  careful  experiments.  In  this  special  form 
thi;  effect  of  the  centrifugal  force  of  the  mass  of  the  steam,  which 
produces  differences  in  pressure  of  o.  i  —  0.2  kg.  per  sq.  cm.,  has 
been  taken  into  account.  The  diameter  of  the  slots  of  a  2,000-kw 
turbine  is  so  small  compared  with  the  corresponding  dynamo  shaft 
that  the  turbine  disc  may  be  disposed  flying;  that  is,  with  only  one 
bearing.  The  air-gap  is  3  mm.  That  is  much  higher  than  the  air- 
gaps  common  with  Parsons  and  Curtis  turbines.  The  oil  consump- 
tion is  extremely  low.  It  was  impossible  to  detect  any  oil  con- 
sumption after  a  two  months'  operation  of  a  200-kw  turbine.  Of 
course,  there  is  only  one  bearing  to  lubricate.  The  steam  consump- 
tion is  dependent  of  the  size  of  the  turbine.  The  first  turbine  showed 
a  consumption  of  14  kg.  per  brake  hp,  working  without  conden- 
sation. The  200-kw  turbine  gave  a  consumption  of  6.7  kilos  per 
brake  hp,  and  the  2.000-kvv  turbine  a  consumption  of  7.6  kilos  per 
kilowatt.  In  fact,  the  turbine  has  the  same  efficiency  as  the  very 
best  reciprocating  engines.  As  to  cost,  Riedler  estimated  that  of 
smaller  turbines  at  Yi  to  Vf,  of  the  cost  of  a  piston  engine  of  the 
same  output.  With  turbines  of  large  sizes,  this  figure  is  reduced 
ti  i/io.  The  2,000-kw  turbine  was  not  anchored  with  bolts,  but 
stood  immediately  on  the  floor.  Riedler  has  also  developed  entirely 
new  types  of  compressors,  condensers  and  pumps  for  direct  coupling 
with  steam  turbines  of  3,000  r.p.m.  and  more.  He  also  has  designed 
new  means  for  the  regulation  of  speed  and  reversing  of  turbines. 


846  KLECTRICAL     WORLD     and     ENGINEER.  Voi.  \l.ll,  No.  ji, 

Power  Transmission  in  Wushinuion  Sratc.  CUKKliNT  NhWS  AND   NOThS. 


riic  loiigcsi  iraiismissioii  line  in  the  Nmiliwcsl  is  that  oi  ilic  W.isli 
inijlon  VVatci  I'owcr  Company,  of  Spokiiiif.  The  line  is  aboui  i  lo 
miles  long  all  lolil,  between  gcncialor  and  consnmcr  of  currcni.  A 
l)oitu>n  i)f  il  runs  ilirnuuli  s\\ani|iy  nunilry  where  conMilcrabli- 
trouble  was  experienced  last  winter  on  account  of  ice  forming  around 
the  pole  butt  and  liually  liftiuR  the  pole  out  of  the  hole.  This  dilli 
ciilty  was  overcome  by  pnttuig  Imri/ontal  cross  pieces  on  the  butts 
uiuliTRrouiul.  The  line  consists  i>l  three  No.  2  solid  copper  wiro, 
with  Oo.ooo-voli  Locke  insulators  and  pins,  made  of  about  three  null 
wrought  iron  with  cast-iron  shanks. 

.\t  the  generating  plant  two  2,250-kw,  .(.(xkj  volt,  revolving-field  al- 
ternators, each  direct-connected  to  a  Victor  turbine,  operating  under 
n  head  of  70  ft.,  have  been  installed.  The  electrical  apparatus,  in- 
cluding generators,  transformers,  switches,  lightning  arresters,  etc., 
was  built  by  the  General  Electric  Company.  The  switchboards  arc 
installed  on  a  gallery  overlooking  the  whole  power  house  and  all 
main  bus-bars  are  in  separate  pottery  cells  under  the  gallery.  Two 
sets  of  bars  permit  the  city  service  and  the  transmission  system  to  be 
separated  when  necessary.  The  generator  switches  are  of  the  motor- 
operated,  remote-control  type.  The  exciter  is  direct-connected  to  a 
sep.irate  water  wheel  without  governor.  A  I.umliard  governor  i> 
installed  to  operate  each  of  the  larger  generators;  only  one  of  these 
governors,  however,  will  be  used  at  a  time,  as  a  practically  constant 
gate  opening  ow  one  wheel  will  be  used,  allowing  the  governor  on 
another  wheel  to  regulate  for  the  whole  station.  Three  water-cooled 
transformers  (with  one  spare)  step  the  voltage  up  from  4,000  to 
either  45.000  or  60,000  volts,  the  latter  having  been  in  experimental 
use  successfully  on  the  line  for  some  lime.  There  are  no  high-tension 
switches  other  than  disconnecting  switches  installed  between  the  line 
and  the  transformer  primaries.  Lightning  arresters  are  installed, 
each  single-pole  arrester  being  in  a  separate  brick  compartment  ex- 
tending from  the  lower  floor  of  the  building  to  the  high-tension  wires. 

Current  is  delivered  to  six  sub-stations,  each  equipped  with  three- 
phase,  step-down,  water-cooled  transformers,  varying  from  100  kw 
to  750  kw,  with  primary  taps  for  60,000  or  40,000  volts.  Each  sub- 
station is  equipped  with  an  automatic  high-tension  oil  switch  mounted 
in  a  separate  brick  cell  above  the  panel  and  connected  between  the 
transformer  primary  and  line.  The  current  will  be  used  almost  ex- 
clusively for  mining  purposes.  At  the  Standard  and  Hecla  mines 
four  General  Electric,  300-hp  induction  motors  will  be  used  to  drive 
compressors,  hoists,  etc.  One  of  these  motors  will  be  geared  direct 
to  a  hoist.  There  is  upwards  of  800  lip  in  synchronous  motors  and  the 
remainder  is  in  induction  motors.  The  synchronous  motors  are  started 
direct  from  the  line  through  low-voltage  taps  on  the  transformers. 


.1  l>l<i..U<)  ^rul.  .\  (.aiiailian  cnrrespoiidciil  iiifurms  us  that 
a  iJumiiiioii  Govcrnniciit  steamer  has  just  taken  to  liellc  Isle  some 
insulated  copper  wire  for  the  purpose  of  establishing  telephonic  com- 
munication between  the  two  ends  of  tliat  island.  The  land  is  nothing 
but  a  mass  of  rock  partially  covered  with  moss  and  producing  no 
wood  of  any  kinci.  As  there  arc  no  poles  upon  which  to  string  the 
wire,  and  the  character  of  the  land  precludes  the  possibility  of  erect- 
ing thcni,  the  wire  will  be  laid  along  the  surface  of  the  rocks. 


Electricity  at  the  National  Capital. 

Mr.  Walter  C.  .Mlcii,  the  District  electrical  engineer,  has  filed 
with  the  Commissioners  of  the  District  of  Columbia  his  report  re- 
garding the  operations  of  his  department  for  the  fiscal  year  ended 
June  30.  The  work  of  changing  the  system  of  arc  lighting  from  the 
old  open  series  lamps  to  enclosed  has  been  completed.  The  number 
of  such  lamps  in  operation  at  the  close  of  the  year  was  584  enclosed 
series  lamps  and  381  enclosed  multiple  lamps.  The  service  has  been 
greatly  improved  by  this  change.  Mr.  Allen  states  that  three  signal 
circuits  were  added  to  the  21  in  service  on  July  I,  1902.  Fifty  fire 
alarm  boxes  were  purchased  with  the  special  appropriation  made 
for  that  purpose,  and  24  of  them  placed  in  service.  Eight  fire  alarm 
boxes  were  purchased  and  installed  at  cost  for  private  parties.  The 
electric  wiring  and  devices  in  each  of  the  seven  theatres  were  in- 
spected during  the  summer. 


l-.lliOn  ISI.At\U  l.lGUTISC.  —  h  is  suggested  that  iliurshavn, 
I'l  the  Faroe  Islands,  should  be  provided  with  electric  lights.  The 
water  power  is  abundant  for  nine  months  of  the  year  and  during 
that  period  it  \p  so  d.irk  that  artificial  light  is  necessary.  Petroleum 
lamps  are  generally  used  in  the  shops  and  houses  and  for  street 
lighting;  this  could  all  b(^  advantageously  replaced  by  electric  light- 
ing during  the  season  that  lights  are  most  needed.  During  the 
months  of  M.iy,  June  and  July,  when  the  streams  are  the  lowest, 
no  lights  would  be  needed,  as  it  is  daylight  constantly. 


niKEUlSS  TELIiGKAl'UY  IS  Tllli  .U<MV.-U\  his  annual 
report.  General  Greely,  Chief  Signal  Officer  of  the  Army,  says  thai 
the  system  of  wireless  telegraph  devised  by  the  Signal  Corps  in  1899 
has  been  improved  in  details,  but  its  range  of  operation  is  limited, 
and  experimental  work  has  stopped  pending  the  development  of  this 
science  by  experts  in  civil  life.  Commercial  concerns  having  failed 
lo  install  a  wireless  system  in  Alaska,  he  says,  the  Signal  Corps  is 
engaged  in  an  efifort  to  install  a  system  that  shall  work  from  St. 
Michael  lo  Safely  Harbor,  near  Nome,  a  distance  of  105  miles.  The 
connection  by  submarine  cable  of  the  detached  system  in  southeastern 
Alaska,  of  1,400  miles,  with  that  of  the  Yukon  district,  1,619  miles, 
is  strongly  recommended  as  in  the  public  interests,  not  only  as  of 
strategic  value,  but  also  in  connection  with  the  development  of  Alaska. 


Tree  Felling  by  Electricity. 

The  strenuous  exertions  of  President  Roosevelt  with  the  axe  in 
tree  felling  are  no  longer  necessary.  ^L  R.  Guenther,  United  States 
Consul  General  at  Frankfort,  Germany,  hears  that  successful  experi- 
ments have  been  made  in  various  forests  of  France  in  cutting  trees 
by  means  of  electricity.  .-X  platinum  wire  is  heated  to  a  white  heat 
by  an  electric  current  and  used  like  a  saw.  In  this  manner  the  tree 
is  felled  much  easier  and  quicker  than  in  the  old  way;  no  sawdust 
is  produced,  and  the  slight  carbonization  caused  by  the  hot  wire  acts 
as  a  preservative  of  the  wood.  The  new  method  is  said  to  require 
only  one-eighth  of  the  time  consumed  by  the  old  sawing  process. 


SUBMARINE  BOAT  TESTS.— The  submarine  torpedo  boat  Pro- 
tector, the  first  built  of  the  Simon  Lake  type,  left  Bridgeport,  Conn., 
last  week  under  her  own  power  for  Newport.  The  I'rotector  is  in 
charge  of  Captain  Simon  Lake  and  a  crew  of  six,  in  readiness  for 
the  competitive  trial  this  week  between  herself  and  the  Fulton,  con- 
structed by  the  Holland  Torpedo  Boat  Company.  The  tests  will  take 
more  than  a  week,  and  the  weather  conditions  may  continue  the 
trials  still  longer.  The  tests  will  be  conducted  by  a  trial  board  of 
naval  officers.  The  tests  will  be  really  for  supremacy  as  to  which 
type  will  be  selected  by  the  United  States  Navy.  The  tests  will 
include  three  speed  trials  over  a  mile  course,  light,  awash  and  in  a 
submerged  condition,  manceuvering  ability,  speed  of  diving,  torpedo 
firing,  radius  of  service  under  the  boat's  own  power,  habitability  and 
seaworthiness.    There  is  patent  liiigalion  between  the  two  interests. 


;(■//)■  STRIKES  HAPPEN.— Au  interesting  article  in  the  Neui 
York  Sun  tells  for  what  trivial  reasons  strikes  are  sometimes  called. 
.V  dispute  running  over  several  years  and  resulting  in  many  strikes 
took  place  between  the  Electrical  Workers'  Union  and  the  Elevator 
Constructors'  Union  as  to  which  should  do  the  electric  wiring  in 
elevators.  Both  unions  were  in  the  Board  of  Delegates.  The  Ele- 
vator Constructors  refused  to  arbitrate  and  were  suspended  by  the 
board.  The  matter  was  finally  referred  to  an  unofficial  umpire,  who 
decided  in  favor  of  the  Electrical  Workers.  The  Elevator  Con- 
structors then  applied  for  and  got  reinstatement  in  the  board.  At 
present  the  members  of  a  special  arbitration  committee  appointed  by 
the  Building  Trades  Employers'  Association  are  trying  to  solve  the 
problem  whether  the  Bricklayers  or  Electrical  Workers  shall  punch 
the  holes  in  the  walls  of  buildings  through  which  electric  wires  are 
to  pass.  The  committee  has  had  several  meetings  and  heard  enough 
evidence  to  fill  a  big  volume.  Hitherto  bricklayers  have  punched  the 
holes,  with  the  result  that  every  year  the  Electrical  Workers  have 
been  ordering  strikes  whenever  a  walking  delegate  found  a  brick- 
layer punching  a  hole.  The  Electrical  Workers'  Union  ran  a  series 
of  strikes  some  years  ago  against  the  Gas  and  Electrical  Fixtures 
Union  over  which  union  should  run  the  electric  wires  through  gas 
fixtures.  The  matter  was  finally  left  to  an  umpire,  who  decided  in 
favor  of  the  Electrical  Workers'  Union.  The  defeated  union  was 
placed  at  such  a  disadvantage  by  this  decision  that  it  disbanded  and 
its  members  joined  the  Electrical  Workers'  L'nion. 
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rOOL  BUILDERS'  ASSOCIATION.— \  very  successful  and 
representative  meeting  of  machine  tool  builders  was  held  in  this 
city  last  week  on  the  occasion  of  the  second  annual  convention  of 
the  National  Machine  Tool  Builders'  Association.  The  leading  con- 
cerns were  thoroughly  well  represented  and  tiie  proceedings  were  of 
a  most  interesting  character.  As  bearing  upon  the  present  feeling  of 
depression  in  the  country  due  to  the  recent  slumps  in  Wall  Street, 
it  may  be  noted  that  the  association  adopted  a  resolution  for  the 
maintenance  of  prices,  declaring  that  there  is  nothing  in  existing 
conditions  to  warrant  a  reduction  and  resolving  to  maintain  the 
preset  schedule  of  prices  on  all  machine  tools.  Mr.  William  Lodge, 
of  the  Lodge-Shipley  Machine  Tool  Company,  Cincinnati,  Ohio,  was 
elected  president ;  Mr.  W.  P.  Davis,  of  the  firm  of  that  name,  Roch- 
ester, N.  Y.,  first  vice-president;  F.  E.  Reed,  of  the  firm  of  that  name, 
Worcester,  Mass.,  second  vice-president ;  Enoch  Earle,  of  P.  Blais- 
dell  &  Co.,  Worcester,  Mass.,  treasurer,  and  Mr.  P.  E.  Montanus,  of 
the  Springfield  (Ohio)  Machine  Tool  Company,  secretary.  The 
next  annual  convention  is  to  be  held  in  Cincinnati. 


WIRELESS  FOR  CATCHING  SMUGGLERS.— It  is  said  that 
for  thirty  years  Puget  Sound  has  been  the  seat  of  the  greatest  opium 
and  Chinese  smuggling  operations  in  the  country,  and  the  govern- 
ment has  spent  hundreds  of  thousands  of  dollars  in  attempting  to 
stop  smugglers  from  racing  across  the  Straits  of  Fucia  in  small  sloops 
from  Victoria  or  other  British  Columbia  ports  with  opium  and  con- 
traband Chinese.  They  have  every  opportunity  to  escape  among 
dozens  of  islands,  and  an  immense  fleet  of  revenue  cutters  would  be 
necessary  to  thoroughly  patrol  every  passage  and  island  coast.  The 
problem  of  stopping  smuggling  is  now  to  be  dealt  with  by  means  of 
wireless  telegraphy.  The  revenue  cutter  Grant  has  been  fitted  with 
receiving  apparatus  enabling  her  to  communicate  regularly  with  the 
wireless  telegraph  station  at  Port  Townsend.  Numerous  other  sta- 
tions are  to  be  established  at  strategic  points  where  operations  of 
smugglers  can  be  reported.  The  Grant  and  other  cutters  will  thus 
be  enabled  to  go  quickly  to  the  scene  of  action  whenever  a  suspicious 
,<:loop  is  reported.  Captain  Tozier,  who  has  chased  smugglers  for 
years,  declared  wireless  telegraphy  will  stop  smuggling. 


WORDS  OF  LIFE. — The  following,  purporting  to  come  from 
Honolulu,  Hawaii,  is  too  good  to  be  wasted  in  obscurity:  "News 
of  an  ingenious  escape  from  drowning  comes  from  the  Midway 
cable  station.  S.  McMichael,  one  of  the  operators,  left  Honolulu 
on  the  schooner  Julia  E.  Whale,  for  Midway  station.  The  schooner 
encountered  bad  weather  ofif  the  island  and  was  driven  on  the  reef 
last  Wednesday  night,  October  21.  Fears  for  the  safety  of  all  on 
board  were  entertained.  With  remarkable  presence  of  mind,  Mc- 
Michael is  reported  to  have  devised  a  novel  life  belt.  Cylinder 
rcords  for  a  phonograph  had  been  placed  in  his  care  for  the  station. 
When  he  found  the  vessel  pounding  on  the  reef  and  likely  to  go 
pieces  McMichael  thought  of  the  records.  He  plugged  up  the  ends 
of  the  cylinders,  making  them  completely  air-tight.  Stringing  them 
on  ropes,  he  constructed  several  life  belts.  He  took  to  the  water 
and  floated  ashore  with  the  aid  of  the  belts.  The  remainder  of  the 
crew  would  have  been  glad  of  the  opportunity  to  have  had  similar 
life  belts,  but  McMichael  had  used  up  all  of  the  records.  Members 
of  the  crew  finally  were  saved  by  getting  their  lifeboat  launched 
before  the  vessel  broke  up."  This  is  certainly  a  record-breaker,  but 
it  is  not  explained  how  the  fragile  records  did  not  break,  nor  how 
the'y  were  air-tight,  while  strung  on  ropes. 


COMPENSATING  SYSTEM.— A  patent  has  been  secured  by 
Mr.  E.  E.  F.  Creighton  on  a  compensating  system  for  alternating- 
current  generators  in  which  means  are  supplied  to  increase  the 
voltage  of  the  generator  when  the  current  lags  due  to  the  presence 
of  an  inductive  load  or  when  the  current  increases  in  the  circuit. 
In  these  systems  it  has  been  proposed  to  provide  a  local  circuit  in 
which  a  current  is  produced  bearing  a  substantially  constant  volume 
relation  to  the  current  in  the  main  circuit  produced  by  the  generator. 
The  current  in  this  local  circuit  is  an  alternating  current,  and  means 
have  been  provided  or  suggested  to  cause  this  alternating  current  to 
act  directly  or  indirectly  upon  a  magnet,  such  magnet  being  con- 
nected and  arranged  so  that  its  magnetism  affects  the  voltage  of  the 
main  circuit.  The  lag  is  compensated  for  by  providing  a  switch 
or  commutator  that  will  divide  each  cycle  of  the  current  in  the  local 
circuit  in  such  a  way  that  the  magnet  winding  will  receive  a  nearly 
equal   volume  of  current  in  each  direction  when  no  lag  is  on  the 


line,  while  the  presence  of  a  lag  automatically  provides  an  excess 
of  current  in  one  direction  over  that  of  the  other,  producing  mag- 
netism in  said  magnet  and  increasing  the  voltage  of  the  main  line 
The  greater  the  lag  the  greater  this  excess.  Hitherto  it  has  either 
been  necessary  to  provide  a  commutator,  which  gives  considerable 
trouble,  or  it  has  been  necessary  to  utilize  only  half  the  current  pro- 
duced in  the  local  circuit.  It  is  one  of  the  objects  of  the  present  in- 
vention to  utilize  all  of  the  current  of  the  local  circuit  and  yet  avoid 
commutation  of  'such  current,  thus  eliminating  the  commutator  and 
its  troubles.  To  this  end  Mr.  Creighton  provides  a  switch,  which 
shifts  the  current  in  the  local  circuit  periodically  first  into  one  and 
then  into  another  branch  circuit  or  sub-circuit.  These  sub-circuits 
comprise  the  two  ends  of  an  energizing  coil,  or,  in  other  words,  two 
energizing  coils,  and  the  switch  directs  the  current  of  the  local 
circuit  alternately  into  these  two  coils  and  in  relatively  opposite 
directions  therethrough.  We  thus  have  what  may  be  broadly  re- 
ferred to  as  a  "magnetism"  commutator  rather  than  an  "electrical" 
commutator.  By  the  provision  of  this  apparatus  operating  on  this 
principle  the  apparatus  of  compensating  systems  and  their  oper- 
ation is  made  more  efificient  and  certain  and  more  regulatable.  A  fur- 
ther improvement  is  to  shunt  the  switch  referred  to,  as  well  as  the 
magnet  coils,  with  one  or  more  condensers,  thus  obviating  the  spark- 
ing and  the  inductive  effects  on  the  magnet  windings  and  also  increas- 
ing the  efficiency  of  the  system.  Mr.  Creighton  has  also  in  developing 
his  method  for  a  three-phase  system  provided  a  novel  switch,  com- 
bining in  one  structure  of  a  simple  character  the  switching  mech- 
anism for  all  three  phases  and  obviating  the  necessity  of  supplying 
three  separate  switches.  Another  patent  deals  with  the  method  and 
the  adjustment  of  the  elements. 


REVERSE-CURRENT  INDICATOR.— A  patent  has  been  issued 
to  Mr.  Leonard  Andrews,  of  Hastings,  England,  for  a  new  reverse- 
current  indicator  for  alternating  current.  An  apparatus  according 
thereto  comprises  a  transformer  core  forming  two  magnetic  circuits 
magnetically  connected  together,  two  secondaries  arranged  to  be 
energized  by  said  two  circuits,  respectively,  a  primary  arranged  to 
produce  fluxes  in  both  of  said  circuits  simultaneously,  and  a  primary 
arranged  to  influence  said  fluxes,  so  as  to  oppose  one  and  assist  the 
other.  The  circuits  of  the  two  secondaries  may  be  either  provided 
with  means  for  producing  separate  indications  or  be  adapted  to 
produce  a  single  indication  resulting  from  their  mutual  co-oper- 
ation. The  transformer  has  a  core  with  a  central  member  which 
carries  one  primary  winding  and  which  has  at  its  ends  two  cross 
members  which  extend  in  opposite  directions  from  the  central  mem- 
ber and  are  magnetically  connected  together  at  their  ends  and  of 
which  one  carries  equally  on  its  parts  projecting  on  opposite  sides 
of  the  central  member  a  winding  for  the  other  primary,  while  the 
other  cross  member  carries  the  two  secondaries  disposed  one  on 
each  side  of  the  central  member.  Such  a  transformer  comprises  two 
magnetic  circuits  united  for  a  portion  of  their  length  and  adapted 
to  be  mutually  energized  by  the  primary  winding  surrounding  their 
united  portions  and  other  windings,  of  which  one  (a  primary)  is 
divided  between  and  adapted  to  influence  the  two  magnetic  circuits 
on  their  ununited  portions,  while  the  remaining  windings  are  re- 
spectively located  upon  the  ununited  portions  of  the  two  magnetic 
circuits  and  adapted  to  supply  indicating  currents.  It  will  be  clear 
from  this  that  the  conductors  on  the  ununited  portions  of  the  mag- 
netic circuits  may  be  severally  located  in  any  desired  positions  and 
are  not  restricted  to  the  positions  previously  indicated.  The  direc- 
tions and  situations  of  the  windings  are  such  that  one  of  the  pri- 
maries will  tend  to  induce  in  the  two  magnetic  circuits  fluxes  to 
produce  equal  indicating  currents  in  the  conductors  therefor,  while 
the  other  primary  will  tend  to  increase  the  flux  in  one  magnetic 
circuit  and  decrease  it  in  the  other,  the  magnetic  circuit  having  the 
greater  flux  and  producing  the  controlling  or  thtf  greater  indicating 
current  being  liable  to  change  with  change  in  the  relative  directions 
of  the  currents  in  the  primaries.  The  indications  are  furnished  in 
various  ways.  According  to  one  arrangement  separate  windings  are 
connected  to  lamps  colored  red  and  green,  respectively,  the  arrange- 
ment being  such  that  unless  currents  flow  in  both  of  the  primaries 
neither  of  the  lamps  will  be  lighted;  but  that  if  currents  flow  in 
both  in  the  proper  relative  directions  the  green  lamp  will  light,  while 
if  one  of  them  flows  in  the  wrong  direction  in  relation  to  the  other 
theri  the  red  lamp  will  become  luminous.  It  is  obvious  that  the  only 
function  of  the  lamps  is  to  indicate  the  presence  of  current  in  the 
secondaries,  and  that  consequently  any  well-known  electroresponsive 
device,  such  as  a  voltmeter,  may  be  substituted  for  the  lamps. 
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BEDS  TO  liKL.IK  A  lALL  In  St.  Loui»  recently  a  repair 
lineman  working  on  an  niternating-ciirrent  circuit  received  a  bad 
shock  and  became  unconscious  un  a  cross  arm.  Merchants  along  the 
street,  seeing  his  predicament,  brought  out  mattresses,  etc.,  and  piled 
them  up  underneath  him  so  as  to  break  his  fall.  He  was,  however, 
carried  to  the  ground  in  safety. 


Letters  to  the   Editors. 


Hydraulic  Units. 


RAlUi'Ay  SIGNAL  AITARATUS.— To  dispense  with  pneu- 
matic and  electric  motor  railway  signals,  Mr.  Clyde  J.  Coleman,  of 
New  York,  has  just  patented  a  system  wherein  a  supply  of  liquefied 
gas  is  depended  upon  to  furnish  the  means  to  operate  the  signals, 
in  combination  with  electrical  circuits.  Carbonic  acid  gas  is  specifi- 
cally referred  to  in  the  claims  which  number  no  fewer  than  112. 
It  is  stated  that  a  portable  storage  tank  containing  fifty  pounds  avoir- 
dupois of  such  gas  is  capable  of  operating  an  ordinary  semai)horc 
signal  over  12,000  times.  Great  economy  of  installation,  niaintc- 
n.iiu-c  and  operation  is  predicated  on  the  new  dopar.Tture. 

C0ATL\U  GLASS  GLOBUS.— Mr.  Henry  Kcppkr,  of  Brook- 
lyn, N.  Y.,  has  patented  what  seems  to  be  a  simple  system  of  coating 
bulbs,  etc.  He  first  mixes  medium  bronze  lacquer  with  luminous 
powder  and  applies  the  same  evenly  over  the  surface  of  the  glass. 
This  gives  the  surface  a  frosted  appearance,  and  by  reason  of  the 
illuminating  properties  of  the  composition  thus  formed  when  ap- 
plied to  one-half  of  a  light  globe,  acts  as  a  reflector.  The  lacquer, 
of  course,  serves  to  form  an  adhesive  base  for  the  powder.  Where 
the  reflective  characteristics  are  undesirable  simply  the  lacquer  is 
applied  and  the  illuminous  powder  omitted.  This  would  especially 
be  true  in  coating  fabrics.  The  second  step  is  to  mercerize  white 
rubbing  varnish  and  apply  the  same  evenly  over  the  first  mixture 
after  the  latter  has  thoroughly  dried.  The  third  step  is  to  dust  this 
surface  before  drying  with  gold-bronze  powder.  The  surface  is  then 
dried.  The  final  step  is  to  subject  the  article  thus  coated  to  a  copper 
bath,  after  which  it  may  be  painted  or  enameled. 


WINDING  ELECTROMAGNETIC  COILS  has  long  been  a 
study  with  Mr.  Richard  Varley,  of  Providence,  R.  I.,  who  has  re- 
cently secured  a  patent  on  some  further  developments  in  that  direc- 
tion. In  machines  for  winding  coils,  especially  those  adapted  to 
wind  a  number  of  coils  simultaneously  and  known  as  "automatic 
multiple  winding  machines,"  it  is  desirable  for  various  reasons  to 
allow  the  strand  guide  which  forms  the  layers  to  be  located  quite 
near  the  surface  of  the  winding,  and  as  the  strand  guide  is  usually 
a  pulley  and  occupies  considerable  space  it  cannot  be  used  between 
the  flanges  of  a  spool,  because  its  motion  is  interrupted  by  the  flanges 
at  each  end  of  a  layer,  with  the  result  that  the  layers  are  not  finished 
or  at  least  are  roughly  finished.  To  dispense  with  the  flanges  and 
still  preserve  the  integrity  of  the  coil  during  its  winding  and  after, 
the  practice  has  been  introduced  of  inserting  a  sheet  of  paper  be- 
tween every  two  layers  of  the  winding,  allowing  it  to  extend  laterally 
beyond  the  end  convolutions  of  the  layers  and  then  winding  a  given 
number  of  turns  in  each  layer,  while  in  the  multiple  machines  each 
sheet  of  paper  thus  inserted  is  wide  enough  to  extend  throughout 
all  of  the  coils  on  the  spindle.  The  coils  thus  build  up  more  or  less 
solidly;  but  it  is  still  found,  especially  in  winding  the  coils  of  larger 
diameter,  that  the  tension  of  the  wire  or  the  jarring  of  the  machine 
or  handling  after  the  coil  is  finished  will  cause  the  end  turns  of  the 
layers  of  wire  to  break  or  bend  down  the  unsupported  projecting 
portions  of  the  paper,  and  so  loosen  from  the  main  body  of  the  coil. 
The  object  of  Mr.  Varley 's  invention  is  to  introduce  a  process  of 
winding  coils  either  singly  or  in  multiple  and  involving  the  intro- 
duction of  paper  betw-een  the  layers  wherein  the  end  convolutions  of 
each  layer  will  be  securely  confined  and  the  integrity  of  the  coil 
maintained  throughout  the  winding  operation  and  afterw-ard  when 
the  coil  is  in  use.  This  is  done  by  building  up  end  flanges  for  the 
coil  as  the  diameter  of  the  coil  increases  by  providing  each  sheet 
of  paper  introduced  between  the  layers  with  thickened  or  reinforced 
bands,  which  form  stops  for  the  end  turns  of  the  layer  wound  directly 
upon  the  sheet.  The  thickened  bands  are  obtained  by  pasting  strips 
or  ribbons  of  paper  upon  the  face  of  the  sheet  at  a  distance  apart 
equal  to  the  width  of  the  layer.  In  multiple  winding  each  sheet 
wall  have  a  number  of  the  bands,  depending  upon  the  number  of 
coils  wound  at  once,  and  preferably  one  band  between  any  two  coils 
will  serve  for  both ;  but  it  will  be  of  sufficient  width  to  be  divided 
along  the  middle  when  the  coils  are  removed  from  the  winding 
spindle,  allowing  one-half  to  each. 


To  the  Editors  of  Electrical  World  and  Engineer: 

SiKS: — Referring  to  the  paper  by  Mr.  Montagu,  "A  Suggested 
Hydraulic  Unit,"  I  beg  to  give  you  a  simple  old  rule  which  has  been 
used  for  decades  in  continrnlal  I£uropc  for  the  calculation  of  water 
power.  This  rule  is  especially  fitted  for  illustrating  the  advantages 
gotten  by  the  use  of  the  metric  system. 

Let  Q  he  the  flow  of  the  stream  in  cubic  metres  per  second,  //  the 
height  of  the  fall  in  metres.  The  available  power  of  the  fall  in 
kilogram-metres  per  second  is,  then,  1,000  Q //,  since  one  cubic  metre 
of  water  weighs  1,000  kg.  The  available  power  in  horse-power  is 
1,000  Q  //  -T-  75,  since  75  kilogram-metres  per  second  arc  equal  to 
one  (continental)  horse-power. 

The  effective  power  of  the  fall,  measured  on  the  turbine  shaft  is 
found  by  nmltiplying  the  available  power  with  the  efficiency.  Now, 
the  efficiency  may  be  assumed  for  a  first  calculation  as  equal  to  0.75. 
In  this  way  the  effective  power  of  the  fall,  W,  measured  in  horse- 
power, is 

1,000  QH 

W  =  .75 =  10  X  Q  X  // 

75 

The  value  of  0.75  for  the  efficiency  holds  good  for  many  cases. 
With  Pelton  wheels  and  other  types  of  very  high  efficiency,  0.75 
may  be  taken  as  the  combined  efficiency  of  the  turbine  and  the  electric 
generator 

Vienna,  Austria.  E.  Adler. 


Barbed  Wire  for  Lightning  Protection. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :— In  your  issue  of  July  i8th  last,  there  appeared  some  com- 
ments on  Mr.  Ralph  D.  Mershon's  paper  on  "The  grounded  wire  as 
a  protection  against  lightning"  at  the  Niagara  Falls  convention  of 
the  American  Institute  of  Electrical  Engineers. 

As  the  public  here  generally  lay  it  to  deficient  apparatus,  not  to 
say  carelessness,  when  there  is  any  accident  due  to  lightning,  it 
occurred  to  me  to  translate  your  comments  and  publish  them  in  a 
local  newspaper  with  an  obvious  object.  The  publication  at  once 
called  forth  an  answer  from  a  local  "expert,"  and  thinking  that  you, 
as  well  as  Mr.  Mershon,  would  probably  be  surprised  to  learn  how 
little  you  know  about  the  matter  in  hand,  and  how  much  is  known 
of  which  you  have  no  knowledge,  I  have  also  translated  the  afore- 
said answer  and  sent  it  to  you  herewith.  I  trust  you  will  find  it  in- 
structive. It  is  at  least  evident  that  you  are  not  aware  of  your 
"total  ignorance  of  the  most  ordinary  phenomena  relating  to  elec- 
tricity." 

Santa  Ana,  Republic  of  Salvador.  W.  C.  McEntee. 

(The  enclosure  is  as  follows: 

"To  doubt  the  superiority  w-hich  a  grounded  barbed  wire  has  over 
a  plain  wire  as  a  protection  for  loaded  aerial  conductors  would  be 
to  admit  a  total  ignorance  of  the  most  ordinary  phenomena  relating 
to  electricity.  Ignoring  the  theories  of  the  physicists,  in  practice  it 
is  constantly  observed  that  the  electric  fluid  concentrates  at  the 
points  of  bodies  in  which  it  circulates,  each  one  of  these  becoming 
a  kind  of  squib  which  expels  if  the  charge  is  positive  or  absorbs  if 
it  is  negative.  The  charge  of  a  wire  in  connection  w-ith  the  earth  is 
negative  and  the  deeper  the  ground  connection  the  stronger  the 
charge,  and  its  radius  of  protection  increases  with  its  elevation  above 
the  other  conductors  charged  with  the  opposite  electricity.  This 
wire,  then,  being  barbed,  each  of  its  points  is  a  small  open  mouth 
through  which  the  lightning  passes  to  the  ground,  leaving  unaffected, 
or  at  least  w^eakly  influenced,  all  objects  within  the  circle  of  pro- 
tection. A  plain  wire  receives,  it  is  true,  the  inductive  force  of  light- 
ning, but  with  a  difference  with  respect  to  the  barbed  wire  of  about 
four  to  one  in  favor  of  the  latter. 

"A  simple  experiment  will  better  convince:  Carry  into  a  dark 
place,  a  room  for  instance,  the  extremity  of  a  bare  aerial  conductor 
charged  positively,  and  three  or  four  kilometres  long,  which  in  most 
of  its  length  runs  through  country  where  there  is  little  high  vegeta- 
tion, so  that  it  may  receive  the  full  charge  that  the  lightning  induces 
in  it.  Three  millimetres  from  this  and  parallel  to  it,  place  another 
conductor  about  two  metres  long,  having  connected  in  the  middle  of 
it  a  piece  of  barbed  wire  half  a  metre  long,  grounded  at  both  ends 
by  burying  six  or  eight  metres  in  moist  earth.  When  lightning 
occurs  It  will  be  observed  that  all  the  points  of  the  barbed  wire  which 
are  presented  to  the   conductor  which  come  from  outside  will  be 
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illuminated,  producing  at  the  same  time  a  loud  crackling  sound;  but 
no  alteration  whatever  will  be  noticed  in  the  plain  part  of  the  same 
conductor.  It  is  not  to  be  for  a  moment  doubted  that  this  phenomenon 
is  owing  to  the  resistance  that  the  neighboring  points  oppose  to  the 
free  circulation  of  the  excess  of  electricity  induced  in  the  rural 
conductor,  and  to  the  avidity  with  which  these  absorb  the  excess 
referred  to.  And  then  let  a  Mr.  Mershon  come,  electrical  engineer, 
forsooth,  and  say  that  the  barbed  wire  offers  no  advantage  over  the 
plain  wire  as  a  protector  of  aerial  electrical  networks. 

"As  a  further  proof  I  will  refer  the  following  case:  Once  on  a 
time  it  happened  that  some  perverse  person  broke  a  telegraph  line, 
taking  away  a  piece  of  the  wire;  the  lineman  in  charge,  on  arriving 


at  the  break,  found  he  had  not  with  him  sufficient  wire  to  supply  the 
missing  length,  so  he  cut  a  piece  out  of  a  barbed-wire  fence  in  the 
neighborhood  and  joined  up  the  line  with  it,  innocently  believing 
that  his  industry,  the  secret  of  which  he  guarded,  deserved  a  prize. 
During  four  days  communication  was  impossible  over  that  line, 
after  which,  having  exhausted  every  means  of  re-establishing  it,  I 
decided  to  go  myself  over  the  line,  and  like  the  Roman  I  arrived,  I 
saw  and  I  took  away  that  which  they  say  is  only  good  for  protection 
against  cattle.  Communication  was  at  once  perfectly  re-established ; 
the  points  had  played  their  part  marvelously;  connected  as  they 
were,  in  series,  with  a  wire  of  positive  currents,  they  had  become 
so  many  doors  of  exit." — Santa  Ana  Democrat,  September  30,  1903.) 


Dynamos,  Motors  and  Transformers. 

Diagram  of  the  Repulsion  Motor. — Osnos. — A  long  mathematical 
article,  illustrated  by  diagrams,  in  which  the  author  shows  that  for 
the  repulsion  motor  the  relations  between  current,  phase  difference 
and  torque,  etc.,  may  be  represented  simply  in  form  of  a  diagram. 
In  the  same  the  locus  of  a  point  which  determines  the  whole  behavior 
of  the  motor  is  a  circle,  in  a  way  quite  similar  to  the  case  of  the 
induction  motor.  (Concerning  the  latter  see,  for  instance,  Stein- 
metz,  "Alternating  Current  Phenomena,"  third  edition,  pages  244-246, 
and  the  very  elaborate  discussion  of  this  problem  in  Behrend,  "In- 
duction Motor.")  The  author  first  discusses  the  problem  of  the 
repulsion  motor  by  the  graphical  method  and  afterwards  develops 
the  same  and  some  additional  results  by  purely  analytical  means. 
Fig.  I  represents  an  ordinary  two-pole  repulsion  motor,  the  current 
being  supplied  to  the  stator  winding,  s,  at  the  points  i  and  2.  A  line 
which  connects  the  two  brushes  is  generally  inclined  against  the 
direction  i  2  by  an  angle  o.  In  this  figure  the  stator  winding  is 
shown  as  closed  in  itself,  but  this  is  no  supposition  for  the  following 
results,  since  the  stator  winding  may  consist  of  parts  connected  in 
series,  so  that  the  field  has  the  direction  i  2.  It  is  of  no  account 
whether  the  winding  is  of  the  ring  or  drum  type,  and  the  only  sup- 
position is  that  the  motor  has  a  case  like  ordinary  induction  motors ; 
that  is,  with  uniformly-distributed  iron  and  a  uniform  air  space 
over  the  whole  circumference.  Fig.  2  gives  the  diagram  of  the 
repulsion  motor.  ^4  C  is  the  resulting  stator  field,  so  that  the  direc- 
tion perpendicular  to  it  is  the  voltage  at  the  terminals,  e,  and  the 
angle  FAB  gives  the  primary  phase  difference.  A  B  is  the  pri- 
mary current,  5  C  is  the  secondary  current  divided  by  v^^  cos  a, 
where  a  is  the  angle  shown  in  Fig.  i,  while  v^  is  the  primary  coeffi- 
cient of  stray  field  ("primarer  Streuungsfaktor"),  that  is  equal  to 
the  ratio  of  the  magnetic  reluctance  of  the  primary  field  to  the 
magnetic  reluctance  of  the  field  common  to  the  primary  and  sec- 
ondary.    The  speed  is  indicated  by  the  ratio  B  H  to  H  C,  and  the 

torque  by  the  product  of  A  B  by  J  B. 
The  locus  of  the  point  B  is  a  circle,  the 
angle  A  B  D  being  constant.  The  point 
B/,  represents  the  condition  of  the  motor, 
braked  to  be  at  rest,  so  that  A  Bj^  is  the 
short-circuit  current.  /  B  measures  the 
torque  for  the  unit  of  primary  current. 
From  the  diagram  it  is  seen  that  the  rel- 
atively large  decrease  of  the  torque  with 
the  increase  of  the  speed  of  the  repulsion 
motor  is  not  so  much  due  to  a  decrease 
of  the  armature  current  (as  was  assumed 
heretofore),  but  mainly  to  the  decrease 
of  its  phase  diflference  against  the  pri- 
mary current.  At  the  point  B„,  the 
torque  is  zero,  so  that  this  point  represents  the  maximum  speed 
which  the  motor  approaches  when  not  loaded.  In  the  ordinary  series 
motor  the  maximum  speed  has  theoretically  an  infinite  value.  This 
is  not  the  case  with  the  repulsion  motor,  so  that  the  danger  of  the 
repulsion  motor  running  up  to  a  prohibitive  speed  is  smaller  than* 
with  the  series  motor.  By  analytical  means  the  author  shows  that 
the  displacement  of  the  brushes  of  the  repulsion  motor  may  be  used 
as^well  for  braking  as  for  regulating  the  speed.— £/<?*.  Zeit.,  Oc- 
tober 29. 


ex- — 


FIG.   I. — TWO-POLE 
REPULSION   MOTOR 


Compensated  and  Compound  Alternators. — Meyer. — A  reply  to 
the  letters  of  Heyland  and  Fynn,  noticed  in  the  Digest  November 
14.  He  knew  that  Heyland  machines  are  being  built  and  that  some 
have  even  been  tested,  but  what  he  contests  is  the  claim  of  com- 
mercial  superiority,   or   even   equality  with   the  standard   revolving 


FIG.  2. — DIAGRAM  OF  REPULSION  MOTOR. 

field  type  of  modern  design,  special  cases  excepted.  The  use  by 
i'ynn  of  a  relay  which,  by  means  of  magnetic  clutches,  acts  mechan- 
ically on  the  rheostat  of  the  exciter  field,  is,  indeed,  an  old  scheme, 
the  drawback  being  the  considerable  time  lag  and  its  consequences. 
Concerning  the  new  British  Thomson-Houston  device,  he  gives  the 
following  information:  A  constant  resistance  is  put  into  the  field  cir- 
cuit of  the  exciter,  so  that  the  voltage  of  the  latter  is  reduced  to  about 
40  per  cent,  of  its  normal  value.  In  parallel  with  this  resistance  is  a 
circuit  containing  a  contact  device  which  short-circuits  and  open- 
circuits  the  exciter  resistance  in  rapid  succession,  thereby  changing 
the  exciting  current  to  a  more  or  less  pulsating  current.  The  fre- 
quency of  the  make  and  break  of  this  current  is  controlled  by  the 
voltage  and  the  current  of  the  generator  and  varies  from  about  i  to 
2C  per  second.  The  smallest  drop  in  the  voltage  will  cause  the  rheo- 
stat to  be  short-circuited  for  a  longer  period,  thus  raising  at  once 
the  voltage  of  the  exciter  and  of  the  main  generator.  The  rapidity 
of  action  and  reaction  is  such  as  to  keep  the  voltage  practically  con- 
stant for  all  such  changes  in  load,  power  factor  and  speed  of  the 
engine  as  are  experienced  in  modern  plants. — Lond.  Elec,  October  30. 
Latour. — This  author  now  also  takes  a  hand  in  the  discussion 
between  Heyland  and  Meyer.  He  justifies  his  interference  by  saying 
that  he  has  never  ceased  to  claim  complete  priority  of  invention  of 
the  commutated  machinery  under  discussion.  He  thinks  that  Meyer 
is  mistaken  in  comparing  the  compensated  motor  with  an  ordinary 
induction  motor.  On  the  contrary,  the  compensated  motor  should 
be  compared  with  the  synchronous  motor,  over  which  it  has  the 
following  advantages:     First,  unity  power  factor  obtained  automat- 
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ically  lit  all  luuds;  second,  the  rotor  may  be  made  much  liKhtrr  (less 
copper  uiul  iron)  in  the  coiiipciisalcd  motor,  and  tliis  without  risk 
of  its  Kettmjt  out  of  step  under  serious  overloads;  third,  the  com- 
pensated motor  is  not  subject  to  hunting.  lie  agrees  with  Meyer 
that  the  commutator-alternator  is  suited  only  to  the  construtlion  of 
high-speed  m.ichines  with  few  poles.  He  claims  that  the  compounded 
comnmtator  type  of  high-speed  alternator  is  a  cheaper  machine  than 
the  present  type  of  machine  with  separate  exciters.  In  fact,  in  this 
type  of  machine  the  commutator  and  connections  of  the  exciter  arc 
simply  transferred  to  the  rolt)r  of  the  alternator,  where  they  take 
the  i)lacc  of  the  collector  rings.  The  voltage  regulation  is  instan- 
taneous and  is  obtained  for  each  phase  separately,  thereby  compen- 
sating for  all  dissymmetric  loads  on  the  circuit  of  any  power  factor 
whatsoever.  'Ihc  copper  on  the  rotor  of  this  type  of  machine  docs 
not  sensibly  exceed  in  weight  the  copper  on  the  stator,  which  con- 
dition correspund.s  to  the  best  possible  economy.  He  concludes  as 
follows:  "The  commutated  alternating-current  machinery  forming 
the  subject  matter  of  my  patents  is  not  intended  to  bring  about  a 
revolution  in  electrical  construction,  as  may  be  inferred  from  the 
large  publicity  given  to  the  subject  by  others;  but  I  am  convinced 
that  my  machines  are  superior  to  the  present  type  of  high-speed 
alternating-current  generators." — Lond.  Elec,  October  30. 

Asy^ichronous  (7cMt'ro/<3rj.— McAllister. — An  illustriued  discus- 
sion on  the  Hcyland  asynchronous  generator.  The  author  points  out 
that  as  in  the  case  of  the  induction  motor,  the  current  which  produces 
the  ni.ni.f.  for  field  excitation  lags  90°  behind  the  c.in.f.  of  the  circuit 
and  nuist  be  supplied  from  some  source  external  to  the  machine. 
If  this  source  be  a  synchronous  alternator,  the  effect  of  the  presence 
of  the  exciting  current  for  the  asynchronous  machine  may  be  elim- 
inated by  placing  across  the  generator  circuit  condensers  adjusted 
in  capacity,  so  as  to  take  an  amount  of  leading  current  equal  to  the 
lagging  current  on  the  asynchronous  generator.  If  this  adjustment 
be  exact,  and  there  are  no  fluctuations  in  the  load,  no  current  will 
pass  from  the  synchronous  to  the  asynchronous  machine,  and  the 
circuit  between  them  may  be  opened  without  producing  any  effect 
whatever  upon  the  operation  of  either  machine.  If  additional  load 
bej)laced  on  the  generator,  the  e.m.f.  will  decrease,  while  if  the  load 
be  decreased  or  removed  the  e.m.f.  will  only  increase,  the  performance 
being  similar  in  many  respects  to  the  direct-current,  shunt-wound 
generator.  Investigating  the  effect  of  varying  the  condenser  capacity 
in  the  circuit,  the  author  shows  that  assuming  the  asynchronous 
generator  to  run  without  load  and  with  condensers  adjusted  in 
capacity  to  give  normal  e.m.f.,  if  the  capacity  be  increased,  more 
leading  current  will  flow  through  the  condenser  circuit,  and  this 
will  increase  the  field  magnetization  and  consequently  augment  the 
e.m.f.  generated.  This  augmented  e.m.f.  will  further  increase  the 
condenser  circuit  current,  etc.,  and  if  the  reluctance  of  the  path  of 
the  magnetic  flux  remained  constant  this  increase  would  continue 
indefinitely  and  the  operation  of  the  generator  would  be  impossible. 
He  gives  a  magnetization  curve  which  shows  the  relation  between 
the  exciting  current  of  an  asynchronous  generator  and  the  e.m.f.  at 
its  terminals.  This  curve  is  similar  in  form  to  a  mean  "hysteresis 
loop"  for  iron  with  an  air-gap  in  the  magnetic  circuit.  Each  point, 
however,  represents  the  relation  between  the  virtual  value  of  the 
alternating  current  for  excitation  and  the  alternating  e.m.f.  produced 
at  constant  frequency.  He  shows  that  the  asynchronous  generator 
refuses  to  be  excited  when  the  condensance  is  below  a  certain  value, 
and  that  only  above  the  initial  bend  of  the  magnetic  saturation  curve 
does  the  operation  become  stable.  The  operation  of  an  asynchronous 
generator  with  commutator  excitation  is  quite  similar  to  that  of  one 
excited  by  means  of  condensers.  With  a  commutator  generator, 
however,  it  is  possible  to  use  compound  excitation,  which  consists 
in  passing  the  load  current  by  means  of  a  set  of  auxiliary  brushes 
on  the  commutator,  through  the  secondary  conductors,  and  thus  to 
increase  the  field  strength  with  the  load  and  to  counteract  the  effect 
of  any  lagging 'current  upon  the  field  magnetism  and  the  circuit 
e.m.f. — Am.  Elec,  November. 

Electric  Standardisation. — A  reprint  of  the  resolutions  of  the 
British  Engineering  .Standards  Committee  on  standard  direct-cur- 
rent pressures  and  frequencies.  The  matter  had  been  considered  by 
a  special  sub-committee  on  generators,  motors  and  transformers. 
It  was  resolved,  first,  for  lighting,  that  the  standard  direct-current 
pressures,  measured  at  the  consumers'  terminals,  shall  be  no,  220, 
440  and  500  volts ;  second,  for  traction,  that  the  standard  pressures, 
measured  at  the  terminals  of  the  motors,  be,  for  tramways,  500  volts, 
and    for    railways,    600    volts.      Concerning    frequencies,    there    was 


some  discussion  whether,  besides  two  standard  fre(|ueiicu-s  of  23 
and  50,  there  should  be  adopted  a  third  one  of  40  or  4J,  to  enable 
synchrunouH  converters  to  he  used  to  the  fullest  advantage.  All  the 
arguments  in  favor  of  this  third  frci|ucncy  were  fully  discussed;  but 
after  carefully  weighing  the  pros  and  cons,  the  subcommittee  decided 
not  to  recommend  the  adoi>tion  of  more  than  two  fre(|ucncics,  namely, 
25  and  50.  A  frequency  of  25  periods  per  second  was  adopted  for 
(i)  systems  involving  conversion  to  direct  current  by  means  of 
synchronous  converters;  (2)  large  power  schemes  over  long  dis- 
tances; (3)  three  ph.ise  railway  work,  where  motor  gearing  .'nid  the 
induction  drop  on  the  track  rail  have  to  he  considered.  A  frequency 
of  50  was  adopted  for  (i)  mixed  power  and  lighting  on  town  supply 
mains;  (2)  ordinary  factory  power  plant;  (3)  all  medium-sized 
power  plants,  where  rotary  converters  arc  not  employed.  These 
rcconmiendations  of  the  sub-committee  were  submitted  to  the  Electric 
Plant  Conunittee,  the  Publication  Committee,  the  Main  Ojmmittcc 
and  the  Hoard  of  Trade  for  approval.  This  has  now  been  obtained. — 
I.ond.  Elec.  and  Elec.  Rev.,  October  30. 

Editorial  Notes. — While  no  recommendation  is  yet  made  by  the 
committee  for  standard  alternating-current  voltages,  yet  it  would 
greatly  be  advantageous  to  make  these  the  same  as  the  direct-current 
pressures,  as  the  manufacture  of  lamps  and  various  fittings  would  be 
simplified  and  cheapened  thereby.  The  standard  frequencies  adopted 
are  those  put  forward  by  the  British  Institution  of  Electrical  Engi- 
neers a  few  years  ago.  Although  they  are  certainly  good  standard 
practice  for  general  use,  it  may  not  always  be  advisable  to  adopt  them 
in  particular  cases.  For  instance,  it  seems  that  frequencies  of  30  and 
60  frequently  make  the  design  of  turbine-driven  sets  easier. — Lond. 
Elec,  October  30. 

The  Inventor  of  the  Dynamo. — An  account  of  recent  court  pro- 
ceedings in  London  and  an  editorial  on  the  subject.  Dr.  H.  Wilde 
had  brought  an  action  to  restrain  Prof.  S.  P.  Thompson  from  re- 
ferring, in  books  of  which  he  is  the  author,  to  certain  electrical  ma- 
chinery as  being  "dynamo-electric  machinery,"  Dr.  Wilde  himself 
claiming  the  distinction  of  being  the  inventor  of  the  dynamo  and 
dynamo-electric  machinery,  and  objecting  to  the  invention  being 
accredited  to  any  one  but  himself.  The  lower  court  and  the  appeal 
court  decided  in  favor  of  Thompson.  The  same  issue  contains  a 
long  letter  by  S.  P.  Thompson  on  the  definition  of  a  dynamo.  The 
word  is  used  by  authoritative  writers  in  two  different  senses,  either 
in  the  narrow  sense  of  the  self-exciting  machine  or  in  the  w-ide  sense, 
including  all  machines  in  w-hich  mechanical  movement  is  used  to 
generate  an  electric  current,  only  the  electrostatic  class  being  ex- 
cluded by  common  consent.  On  the  other  hand,  what  Dr.  Wilde 
had  in  effect  sought  by  his  libel  suit,  was  to  force  everybody  to  employ 
the  term  dynamo  only  for  separately-excited  machines. — Lond.  Elec, 
October  30. 

REFERENCES. 

Inditction  Motor. — Hoxie. — The  conclusion  of  his  paper  on  the 
induction  motor  and  its  engineering  capabilities.  In  this  last  install- 
ment he  discusses  its  general  capabilities  and  says  that  for  any  service 
requiring  a  nearly  constant  speed  the  induction  motor  is  suitable. 
For  a  large  starting  torque,  together  with  good  speed  regulation, 
special  devices  may  be  added.  For  services  requiring  variable  speed 
and  a  torque  varying  inversely  with  the  speed,  the  induction  motor 
is  not  primarily  well  suited,  and  it  is  only  with  difficulty  that  it  can 
be  adapted  to  such  service.  He  discusses  in  detail  the  use  of  the 
induction  motor  in  cotton  mills,  machine  shops,  for  operating  pumps 
and  fans,  for  use  as  a  frequency  changer,  for  operating  elevators, 
and  finally  for  traction.  The  author  is  careful  not  to  express  any 
definite  opinion  concerning  the  suitability  of  the  induction  motor 
for  traction.  He  compares  the  theoretical  advantages  of  the  induc- 
tion motor  and  of  the  direct-current  motor  for  traction  concerning 
initial  cost,  method  of  control,  maintenance  of  schedule,  operating  con- 
venience and  efficiency.  He  thinks  it  is  possible  that  the  induction 
motor  may  ultimately  be  used  for  traction  purposes  upon  the  large 
trunk  lines  of  this  country.— /our.  Franklin  Inst.,  November. 

Construction  of  a  Small  Variable  Voltage  Transformer. — Roberts. 
— An  illustrated  article  on  the  design  of  a  small  transformer  having 
a  maximum  capacity  of  about  80  watts  and  capable  of  furnishing  a 
secondary  pressure  that  can  be  varied  from  zero  to  about  5  volts. 
The  illustrations  are  all  dimensional  drawings  and  the  constructional 
details  are  fully  explained  in  the  text. — Am.  Elec,  November. 

Alternators. — An  illustrated  description  of  the  construction  of 
alternating-current  generators  by  a  British  manufacturing  company. 
It  is  said  that  the  time  is  now  over  when  engineers  of  English  tram- 
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way  and  lighting  systems  were  compelled  to  obtain  their  alternating- 
current  machinery  from  abroad. — Lend.  Elec.  Rev.,  October  30. 

Lights  and  Lightinig. 

Osmium  Lamp. — Some  additional  notes  supplementing  those  given 
in  the  Digest  November  14.  The  range  of  voltages  for  which  the 
lamps  may  be  used  has  recently  been  increased  and  lamps  for  55 
volts  are  now  supplied  by  the  Austrian  Gasgluehlicht  und  Elek. 
Ges.,  of  Vienna.  From  a  report  of  Wedding  it  appears  that  two 
groups,  each  consisting  of  six  lamps,  of  37  volts,  were  connected  in 
series  across  220-volt  supply  mains.  In  one  of  the  groups,  for  the 
first  3,132  hours,  the  average  life  of  the  six  lamps  was  2,853  hours, 
and  the  average  candle-power  fell  from  30.1  to  23.7,  the  mean  con- 
sumption in  watts  per  candle-power  rising  from  1.46  to  1.78.  After 
520  hours  the  first  lamp  collapsed,  and  after  3,724  and  3,940  hours, 
respectively,  two  others  gave  way,  the  remaining  three  still  burning 
after  3,973  hours.  For  the  second  group,  which  consisted  of  six 
25-cp  lamps,  the  average  life  was  1,479  hours,  the  candle-power 
dropping  in  2,198  hours  from  25.1  to  19.9  and  the  energy  consump- 
tion increasing  from  1.37  to  1.75  watts  per  candle-power.  The  fila- 
ment of  the  lamps  is  made  up  of  two  loops,  which  are  held  apart 
by  insulating  stays  attached  to  the  interior  of  the  glass  bulb. — Load. 
Elec,  October  30. 

Power. 

REFERENCES. 

Electric  Pumps  for  Water  Works. — Oelwein. — A  very  long  and 
profusely-illustrated  article  on  the  electric  pumping  installation  of 
the  water  works  of  the  city  of  Urfahr,  in  Austria.  It  was  found 
that  electric  pumps  would  be  cheaper  than  steam  pumps. — Zeit.  d. 
Oesterr.  Ing.  u.  Arch.  Ver.,  October  30. 

Blast  Furnace  Gas  Engines. — Perkins. — An  illustrated  description 
of  a  r,6oo-hp  gas  engine  and  three-phase  alternator  at  the  Laar  power 
plant  in  a  mining  district  in  Germany,  and  of  other  high-power  blast 
furnace  gas  engines  installed  abroad. — Elec.  Rev.,  November  7. 

TRACTION. 

Underground  Railway  Accident  in  Paris. — A  summary  of  the  dis- 
closures made  at  the  official  investigation  of  the  recent  accident  on 
the  Metropolitan  Underground  Railway,  of  Paris,  which  resulted 
in  a  large  loss  of  life.  The  interesting  fact  was  established  that  the 
motorman  on  the  disabled  train  discharged  his  passengers  at  a 
station  and  had  his  train  pushed  by  the  following  train,  which  had 
also  discharged  its  passengers  at  the  same  station.  However,  the 
motorman  on  the  disabled  train  neglected  to  raise  the  third-rail 
shoes  and  open  the  motor  cut-out  switches  in  the  controller.  When 
the  explosion  occurred  which  brought  the  train  to  a  standstill,  it  was 
seen  that  the  head  motor  car  and  the  first  trail  car  were  on  fire.  As 
the  third-rail  shoes  on  the  motor  car  had  not  been  raised  an  arc 
was  maintained  under  the  car  which  prevented  the  employees  from 
extinguishing  the  fire,  and  soon  the  entire  train  was  in  flames.  The 
bodies  of  the  cars  were  made  of  pitch  pine  and  no  effort  had  been 
made,  evidently,  to  fire-proof  them.  The  heat  caused  by  the  fire  de- 
stroyed the  lighting  and  telephone  cables  and  the  tunnel  was  en- 
veloped in  disastrous  darkness. — St.  R'y  Jour.,  October  24. 

Resistance  of  Road  Vehicles  to  Traction. — An  illustrated  reprint 
in  abstract  of  a  report  of  a  committee  of  the  British  Association. 
The  first  experiments  were  made  with  iron-shod  wheels.  The  trac- 
tive effort  increases  with  the  velocity,  but  the  curves  representing  the 
tractive  effort  as  function  of  the  velocity  are  concave  downwards, 
showing  that  the  rate  of  increase  of  the  tractive  effort  diminishes 
with  the  velocity.  This  may  be  due  to  the  fact  that  as  the  wheel 
travels  faster,  it  has  less  time  to  fall  into  the  little  holes  in  the  road- 
way, merely  skimming  along  the  tops  of  the  ridges.  Well-laid  setts 
under  these  circumstances,  even  with  wide,  deep  gaps,  form  _a  per- 
fectly smooth  track  at  high  speeds.  In  some  tests  it  was  even  found 
that  the  tractive  effort  was  smaller  for  setts  than  for  macadam.  Fur- 
ther tests  were  made  with  pneumatic-tired  wheels,  and  it  was  found 
that  the  ratio  of  tractive  effort  to  load  is  very  nearly  constant  and  that 
the  tractive  effort  increases  slightly  with  the  velocity.  Under  similar 
conditions  as  to  road  surface  and  speed,  the  tractive  effort  is  less 
for  tires  of  smaller  cross-section  than  for  those  of  larger  cross- 
section.  The  rolling  friction  may  be  expressed  by  the  formula 
f  P  ~-  D,  in  which  f  is  a  coefficient  expressed  in  kilograms,  varying 
with  the  nature  of  the  road  and  the  width  of  the  tire,  its  value  for 
a  smooth,  dry  road  being  about  o.oi.     P  is  the  total  load  on  the 
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vehicle  in  tons  and  D  is  the  diameter  of  the  wheel.  The  axle  friction 
may  be  expressed  by  the  formula  s  d  -^  D  p,  \n  which  i  is  a  coeffi- 
cient expressed  in  kilograms,  varying  with  the  mode  of  lubrication 
and  the  nature  of  the  rubbing  surfaces,  and  being  about  0.015.  d  is 
the  diameter  of  the  axle  and  p  the  weight  of  the  car  without  the 
wheels.  The  tractive  effort  on  the  road  covered  with  thick  mud 
was  found  quite  double  that  on  a  dry  road.  When  pneumatic  tires 
are  used  it  must  not  be  thought  that  springs  can  be  dispensed  with. 
The  method  of  attaching  plate  springs  to  the  frame  is  also  a  matter 
of  considerable  importance.  The  tractional  resistance  is  reduced 
from  15  to  30  per  cent.,  according  to  the  nature  of  the  road,  by  the 
use  of  pneumatic  in  place  of  metal  tires.  On  good  roads  the  width 
of  tire  has  little  effect  on  the  resistance,  and  even  on  bad  roads  the 
advantage  lies  sometimes  with  the  wide  tires  and  sometimes  with  the 
narrow  ones,  according  to  circumstances.  The  best-known  formula 
for  the  air  resistance  is  K  S  V,  in  which  R  equals  resistance  in  kilo- 
grams, 5"  the  projected  area  in  square  metres  of  total  surface  of 
vehicle  on  a  plane  normal  to  the  direction  of  the  motion,  V  the 
velocity  on  metres  per  second  and  K  is  a  numeral  coefficient  which 
varies  between  very  wide  limits,  according  to  the  form  and  speed 
of  the  vehicle.  The  value  of  K  is  given  as  0.0288,  0.0648  and  0.116 
by  Forestier,  Bourlet  and  Tribault,  respectively.  The  front  of  the 
car  ought  to  taper  and  the  back  be  yet  more  pointed,  resembling  the 
shape  of  a  fish. — Lond.  Elec,  October  23. 

reference. 

Railway  Circuit-Breakers. — A  description  of  an  automatic  oil 
circuit-breaker  designed  to  take  the  place  of  the  fuse  block  and 
hood  switch,  commonly  employed  on  electric  cars,  also  of  a  circuit- 
breaker  designed  for  switchboard  use  and  adapted  specially  for  the 
protection  of  railway  feeders. — St.  R'y  Jour.,  October  24. 

INSTALLATIONS,   SYSTEMS   AND   APPLIANCES. 

Modernized  District  Central  Station.— An  illustrated  article  de- 
scribing the  power  plant  of  the  Bronx  Gas  &  Electric  Company  at 
Westchester,  N.  Y.  The  company  supplies  all  of  the  street  and  com- 
mercial lighting  of  the  annexed  district  of  Greater  New  York  north 
of  the  Bronx  River,  with  the  exception  of  the  district  known  as 
Williamsbridge.  Two  generators  take  the  place  of  eight  125-light 
Brush  machines  and  one  75-kw  alternator,  and  they  require  but  yi 
of  the  space  occupied  by  the  nine  old  machines.  The  power  house 
is  located  in  a  central  situation  convenient  for  the  lines  of  the  whole 
system,  and  stands  upon  the  west  bank  of  Westchester  Creek,  so 
that  ample  supplies  of  water  are  available  for  condensing  purposes. 
Two  300-kw,  two-phase,  2,300-volt  machines,  direct-connected  to 
cross-compound  engines  of  the  vertical  type,  and  a  belt-driven,  150- 
kw,  2,300-volt  machine  constitute  the  generating  equipment.  The 
smaller  machine  takes  care  of  the  all-day  load,  the  large  machines 
only  being  used  at  night.  Enclosed  arcs  are  used  for  street  lighting 
and  these  are  fed  through  constant-current  transformers. — Am.  Elec, 
November. 

Wires,  Wiring  and  Conduits. 

Dielectric  Losses  in  High-Tension  Cables.— Apt  and  Mauritius.— 
A  long  article  in  which  the  authors  give  the  results  of  an  extended 
investigation  of  the  dielectric  losses  in  cables  made  for  use  at  20  to 
30,000  volts.  All  cables  tested  were  three-core  cables,  the  insulating 
material  being  either  rubber,  impregnated  jute,  paper  or  a  combina- 
tion of  these  different  substances.  They  determined  the  loss  in  the 
dielectric  of  the  cable,  which  is  fhe  sum  of  two  items,  the  loss  due  to 
direct  passage  of  the  current  through  the  dielectric,  and  the  loss  due 
to  dielectric  hysteresis.  The  researches  confirm  what  was  to  be 
expected  from  former  investigations,  made  especially  by  Steinmetz 
with  condensers,  namely,  that  the  energy  loss  in  the  dielectric  is  pro- 
portionate to  the  square  of  the  e.m.f.  This  loss  for  a  cable  length 
of  I  metre  is,  therefore,  equal  to  c  e^,  where  c  is  a  characteristic  con- 
stant of  every  type  of  cable,  and  the  value  of  c  determines  the  quality 
of  the  cable  with  respect  to  the  dielectric  losses  in  it.  This  value  is 
small,  so  that  instead  of  the  value  c  it  is  more  convenient  to  use  the 
value  C  equal  "to  1,000,000  c,  the  loss  figure  ("Verlustziffcr"),  C. 
representing  the  loss  in  watts  in  the  dielectric  of  the  cable  for  a 
length  of  cable  for  1,000  metres  and  a  voltage  of  1,000.  While  in 
Steinmetz's  investigations  voltages  up  to  950  only  were  used,  the 
authors  experimented  with  voltages  up  to  about  30.000  and  found  the 
above  quadratic  law  almost  absolutely  correct,  as  long  as  the  insula- 
tion was  of  a  strength  that  the  safety  limit  of  voltage  was  not  ap- 
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pruached  in  the  experiments.  Kncli  of  tlic  three  cores  u(  tlie  variuus 
cables  used  liad  u  cruss-scctiuii  between  lu  and  35  sq.  nun.,  while  the 
thickness  of  insulation  varied  between  3  and  7.5  nun.  l-'or  thfse 
cables  the  loss  fiKure,  C,  as  above  defined,  varies  between  0.42  and 
14.3.  Cables  with  pure  rubber  insulation  have  the  highest  loss  figure. 
The  Allxeni.  Klek.  Gcs.,  of  Berlin,  uses  for  high-tension  cables  a 
combined  insulation,  consisluig  of  a  layer  of  a  non-vulcanized  special 
rubber  compound  (the  trade  name  of  which  is  "red  rubber,"  or 
"Rofgummi,"  around  which  a  layer  of  impregnated  jute  is  provided. 
The  loss  figure  for  these  cables  is  in  the  average  0.67.  The  authors 
finally  give  an  example  showing  the  cable  loss  in  a  transmission  line. 
If  the  loss  figure  is  0.7  and  the  voltage  of  operation  is  20,000,  the  loss 
per  kilometre  of  cable  length  is  0.7  X  400  =  280  watts.  If  the  total 
high-tension  cable  line  has  a  length  of  100  km  (about  60  miles),  the 
total  loss  in  the  dielectric  of  the  cable  is  ;;8  kw.  This  may  be  com- 
pared with  the  iron  loss  in  transformers,  which  is  also  independent  of 
the  load.  If  the  installation  has  a  capacity  of  10,000  kw  in  trans- 
formers, the  loss  will  be  about  2  per  cent. — that  is,  200  kw.  The 
dielectric  loss  in  the  cables  will,  therefore,  be  only  about  1/7  of  the 
no-load  loss  of  transformers.  The  greater  the  value  of  the  trans- 
mitted energy  compared  with  the  cable  length,  the  smaller  becomes 
the  dielectric  loss  in  the  cables  compared  with  the  no-load  loss  of 
the  transformers. — Elek.  Zeit.,  October  22. 

Electro-Physics  and  Magnetism. 

Dark  Cathode  Sl>acc.—G.  C.  Sciimiut. — A  paper  in  which  the 
author  develops  a  theory  of  the  dark  cathode  space  in  analogy  with 
the  ionic  theory  of  the  electrolysis  of  aqueous  solutions.  If  in  an 
ionized  gas  a  high  current  density  is  used,  the  regions  near  the  elec- 
trodes will  be  deprived  of  ions  since  they  are  not  re-formed  imme- 
diately, nor  does  difTusion  bring  them  back  quickly  enough  to  the 
impoverished  regions.  Since  the  positive  ions  very  probably  move 
more  slowly  than  the  negative  ions,  it  is  natural  that  the  impover- 
ishment should  be  greatest  at  the  cathode  towards  which  the  positive 
ions  migrate.  The  dark  cathode  space  represents  the  region  of  im- 
poverishment. This  view  is  confirmed  by  the  following  experiment: 
On  introducing  into  the  dark  space  the  terminal  of  an  electrometer 
connected  with  a  capacity,  it  takes  a  long  time  to  get  charged.  It 
charges  itself  all  the  quicker,  the  more  the  electrode  or  probe  is  ap- 
proached to  the  glowlight,  and  thus  brought  into  a  region  of  greater 
ionization.  Anything  that  increases  the  number  of  ions  in  the  dark 
cathode  space,  reduces  tl;e  cathode  fall  of  potential.  Cathode  rays 
and  canal  rays,  when  made  to  fall  upon  the  dark  cathode  space,  have 
that  eflfect,  but  cathode  rays  are  the  more  effective  of  the  two.  The 
cathode  rays  belonging  to  the  cathode  itself,  if  thrown  back  upon 
it  by  a  metallic  mirror,  have  the  eflfect  of  reducing  the  dark  space 
and  the  cathode  fall  of  potential.  The  author  traces  some  striking 
analogies  between  these  phenomena  and  the  phenomena  in  the  elec- 
trolysis of  copper  sulphate. — From  Ann.  d.  Phys.,  No  11;  in  Lond. 
Elcc,  October  23. 

Radioactivity. — Soddy. — The  first  of  a  series  of  lectures  delivered 
at  University  College,  London,  on  the  subject  of  radioactivity. 
These  lectures  are  afterwards  to  be  published  in  book  form.  In  the 
present  lecture  the  author  prefaces  the  study  of  Becquerel  rays  by 
the  consideration  of  Rontgen  rays,  and  traces  the  historical  con- 
nection between  the  two  discoveries.  He  gives  a  short  account  of 
the  researches  of  Becquerel  and  the  Curies.  The  most  remarkable 
feature  of  Mme.  Curie's  work  is  considered  to  be  her  recognition 
of  radioactivity  as  an  atomic  property.  For  if  inertia  is  excepted, 
there  is,  strictly  speaking,  only  one  other  atomic  property,  and  that 
is  weight,  which  alone  is  an  additive  property  of  the  atoms.  Radio- 
activity is  in  every  respect  a  property  upon  which  a  method  of 
quantitative  chemical  analysis  can  be  based.  It  also  furnishes  a 
means  of  quantitative  analysis.  There  are  certain  peculiarities 
which  enable  us  to  instantly  recognize  thorium  or  radium  from 
uranium  without  performing  a  single  chemical  or  spectroscopic  test 
with  the  substance. — Lond.  Elec,  October  23. 

Thermo-Electricity. — McClellan. — A  paper  on  the  thermo-elec- 
tric behavior  of  nickel  nitrate. — Phys.  Rev.,  October. 

Electro-chemistry  and  Batteries.' 

Manufacture  of  Ferro-Alloys  in  the  Electric  Furnace. — Rossi. — An 
account  of  the  extended  researches  of  the  author  on  the  manufac- 
ture of  ferro-alloys  in  general  and  of  ferro-titanium  in  particular 
in  the  electric  furnace.  His  method  of  reducing  metallic  oxides  is 
based  on  the  same  principles  as  Goldschmidt's  aluminothermic  re- 


action. Dut  while  the  latter  uses  aluminum  in  powdered  form  and 
mixes  it  intimately  with  the  oxide  to  be  reduced,  Rossi  carries  the 
operation  on  in  un  electric  furnace  in  a  bath  of  aluminum.  Alumi- 
num in  ingots,  scrap  or  the  like,  is  first  charged  in  the  electric  fur- 
nace and  the  current  started.  It  melts  in  a  few  minutes  and  in  this 
molten  bath  he  then  shovels  the  metallic  oxides.  The  reaction  sets 
in  at  once  and  .ilinniiium  oxidizes  with  incandescence.  As  applied 
to  ferro-titanium,  the  method  consists  in  charging  in  the  bath  of 
aluminum  the  titaniferous  iron  ores;  that  is,  titanic  oxide  asso- 
ciated with  iron  oxide.  The  iron  is  reduced  first,  forming  a  bath 
in  which  titanium  reduced  by  the  aluminum  dissolves,  yielding  ferro- 
titanimn.  If  rutile  is  used  (titanic  oxide  practically  free  from  iron 
oxide),  and  if  a  ferro-titanium  of  a  certain  percentage  is  desired, 
there  is  charged  in  the  furnace,  after  or  before  the  aluminum,  the 
proper  ([uanlity  of  good  scrap  iron.  This  diminishes  the  expense 
of  aluminum,  as  no  aluminum  is  here  required  for  reducing  the 
iron  oxide.  He  has  made  alloys  practically  free  from  carbon,  con- 
taining from  0.12  per  cent,  to  0.75  per  cent,  carbon  and  from  10  to 
75  per  cent,  titanium  by  the  ton.  Such  alloys  are  very  well  adapted 
for  the  treatment  of  steel,  but  for  seasoning  cast  iron  he  uses  ferros 
containing  carbon,  from  6  to  8  per  cent,  and  more,  and  obtained 
with  carbon  as  reducing  agent,  since  in  this  case  the  presence  of 
carbon  is  of  no  consequence.  The  properties  and  applications  of 
ferro-titanium  are  discussed  in  detail. — Elcctrochem.  Ind.,  November. 

Units,  Measurements  and  Instruments. 

Measuring  the  Resistance  of  Highly  Insulated  Substances  to  Per- 
foration.— HoLiTSCHER. — A  communication  criticising  the  method  of 
Walter,  which  was  described  in  the  Digest  on  October  17.  The 
writer  claims  that  this  method  gives  no  definite  indication  of  the  re- 
sistance of  the  tested  substances,  for  the  reason  that  the  results  de- 
pend on  the  good  condition  of  the  drop  of  wax  used  and  on  the  way 
ill  which  the  perforation  of  the  wax  is  made  with  the  fine  needle.  He 
therefore  claims  that  this  method  is  not  suitable  for  general  use 
because  it  greatly  depends  upon  the  skill  of  the  operator.  He  pro- 
poses to  continue  to  consider  as  the  figure  for  the  perforation  voltage 
that  value  of  the  e.m.f.  of  a  sinusoidal  alternating  current,  for  which 
the  material  is  perforated  without  any  drop  of  wax  on  it.  In  practice 
this  value  should  be  referred  to  a  thickness  of  i  cm.  of  the  material. 
He  suggests  not  to  use  metallic  points,  but  plates  of  10  sq.  cm.  In 
all  researches  of  this  kind  it  has  been  found  that  the  perforation 
voltage  is  not  absolutely  proportional  to  the  thickness  of  the  sub- 
stance, but  for  increasing  thickness  it  is  somewhat  smaller  than 
would  correspond  to  the  law  of  proportionality.  The  diflference,  how- 
ever, is  negligible  in  practice  up  to  the  certain  thickness  and  voltage. 
— Elek.  Zeit.,  October  22. 

Telegraphy,  Telephony  and  Signals. 

Transmission  of  Signals  on  Ships. — An  illustrated  article  in  which 
reference  is  first  made  to  the  use  of  electrical  methods  of  communi- 
cation on  American  warships.     Much  of  the  signalling  is  done  by 


FIG.    3. — SHIP  SIGNALS. 

placing  a  series  of  lamps  behind  a  number  of  translucent  signals  and 
illuminating  the  lamp  corresponding  to  the  signal  which  it  is  desired 
to  give.  It  is  thought  that  this  method  is  rather  primitive  and  entails 
running  a  separate  wire  for  every  signal,  and  it  is  difficult  to  see  the 
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FIG.  4. — SHIP  SIGNALS. 


signal  in  a  bright  light.  A  description  is  then  given  of  the  Richards- 
Evershed  ships'  telegraph  which  has  been  in  use  in  the  British  navy 
for  many  years  for  the  purpose  of  indicating  to  the  officer  in  charge 
of  the  ship  the  angle  to  which  the  helm  has  been  put  over.  The 
system  consists  essentially  of  an 
indicator  constructed  on  the  ohm- 
meter  principle,  in  which  the  po- 
sition of  a  needle  is  determined  by 
the  ratio  of  the  currents  in  two 
coils  placed  at  right  angles  to  one 
another,  while  the  transmitter  con- 
sists essentially  of  a  series  of  re- 
sistances provided  with  contacts 
over  which  a  switch  can  be  moved. 
If  one  of  the  ohmmeter  coils  be 
connected  to  one  end  of  this  series 
of  resistances  and  the  second  to 
the  other  end,  while  the  current  is 
led  in  through  the  movable  switch 
and  tal^n  out  at  the  other  end 
of  the  ratio  coils,  which  are  joined 
together,  it  follows  that  the  posi- 
tion of  the  needle  in  the  ohmmeter 
coils  will  depend  upon  the  posi- 
tion of  the  switch.  The  arrange- 
ment can  be  clearly  seen  in  Figs. 
3  and  4,  which  give  a  perspective 
sketch  of  the  needle  index  and  gear 

connecting  them,  together  with  a  diagram  of  the  connections  of  the 
coils  by  which  the  needle  is  magnetized,  and  by  which  its  position  is 
determined.  In  the  helm  indicator  the  transmitter  contains  the  re- 
sistances and  a  switch  arm,  the  latter  being  moved  by  two  parallel 
coupling  rods  by  which  it  is  attached  to  the  rudder  stock.  The 
position  of  the  switch  automatically  determines  the  position  of  the 
needle  of  the  indicator,  and  any  one  of  several  indicators  can  be 
switched  into  circuit  with  the  transmitter.  In  this  manner  it  is  pos- 
sible for  the  officer  in  charge  to  obtain  automatic  signals  from  the 
helm  either  on  the  bridge  or  at  any  other  steering  station  to  which 
it  may  be  desired  to  make  connection.  In  no  case  is  it  necessary 
to  use  more  than  three  wires,  and  it  is  customary  to  use  three-core 
cable  having  three  wires  covered  in  distinctive  colors,  so  as  to  facil- 
itate the  operation  of  connecting  up  on  board.  A  second  application 
of  the  system  is  the  use  of  the  apparatus  as  steering  telegraph, 
which  is  also  described. — Lond.  Elec,  October  30. 
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KoNiGLiciiEN    Tfchnischen    Hochschule   zu    Aachen.      By    Dr. 
Wilhelm  Borchers.    Halle :  Wilhelm  Knapp.    62  pages,  89  illus- 
trations.   Price,  6  marks. 
This  book  describes  the  new  Laboratory  of  Mining  and  Metallurgy 
of  the  Institute  of  Technology  of  Aachen,  with  an  account  of  the 
author's  and   his   students'   work  in   his  old   laboratory.     The  new 
laboratory  appears  to  be  well  equipped  for  electric  furnace  experi- 
ments, various  types  of  furnaces  being  described  and  illustrated.     A 
chapter  of  the  book  dealing  with  measuring  instruments  has  been 
written  by  Dr.  Danneel. 


Einrichtungen  von  Elektrolytischen  Laboratorien.  By  H.  Nis- 
senson.  Halle:  Wilhelm  Knapp.  51  pages,  32  illustrations. 
Price,  2.40  marks. 
This  volume  is  another  one  of  the  series  of  monographs  on  applied 
electrochemistry,  edited  by  Victor  Engelhardt.  The  reviewer  looked 
forward  with  pleasure  to  reading  the  little  book,  as  he  realized  that 
it  promised  to  fill  a  gap  in  the  literature  on  electro-analysis.  Electro- 
analytical  methods,  on  account  of  their  simplicity  and  quickness,  are 
becoming  more  and  more  used  in  practice.  The  text-books  on  electro- 
analysis,  however,  do  not  contain  the  data  required  to  enable  the 
chemist  in  practice — especially  if  he  belongs  to  the  old  school  and 
does  not  know  very  much  about  electricity — to  put  up  an  electro- 
analytical  installation  to  the  best  advantage.  The  author  of  the  little 
volume  under  consideration  is  an  authority  on  the  subject  of  electro- 
analysis  and  a  pioneer  in  the  application  of  electro-analytical  methods 
in  practice,  in  the  large  industrial  laboratory,  of  which  he  has  been 
the  director  for  many  years.  He  is,  therefore,  eminently  qualified  to 
write  on  the  subject  and  it  was  hoped  that  he  would  embody  the 
results  of  his  experience  in  this  book  for  the  benefit  of  the  man  in 
practice.  These  hopes  are,  however,  doomed  to  disappointment,  for 
after  a  few  pages  of  general  matter  he  contents  himself  with  a  mere 
description  of  a  dozen  or  more  installations,  the  great  majority  of 
them  being  University  laboratories.  Included  among  the  latter  is  that 
of  the  University  of  Pennsylvania,  built  by  Dr.  Edgar  F.  Smith,  the 
foremost  authority  on  this  subject  in  America.  On  the  last  few 
pages  the  author  describes  and  illustrates  his  own  installation  in  its 
historical  development.  He  concludes  with  the  following  sentence: 
"As  the  result  of  a  more  than  two  years'  use  of  my  installation  and 
a  thorough  observation  of  other  installations,  a  number  of  changes 
have  again  been  found  desirable,  in  order  to  cheapen  the  running, 
simplify  the  manipulation  and  increase  the  accuracy  of  the  results 
obtained.  I  will  discuss  sure  roads  (sichere  Wege),  which  lead  to 
this  end,  in  a  later  publication,  entitled,  "Most  Suitable  Installation 
of  Laboratories  for  Electrolysis  in  Metallurgical  Works.' "  It  is  to 
be  regretted  that,  as  he  was  writing  the  book  under  consideration, 
which  covers  the  same  subject,  he  omitted  to  avail  himself  of  this 
opportunity. 


The  Practical  Physics  of  the  Modern  Steam  Boiler.  By  Fred- 
erick J.  Rowan.  Introduction  by  Dr.  R.  H.  Thurston.  New 
York:  D.  Van  Nostrand  Company.  638  pages,  with  314  diagrams 
and  plates. 
The  purpose  which  the  author  of  this  work  has  consistently  held 
in  view  throughout  seems  to  have  been  the  development  and  pre- 
sentation in  detail  of  the  broad  underlying  principles  upon  which 
boiler  design  and  construction,  and  especially  improvement,  must  be 
based.  We  find  accordingly  a  historical  sketch  of  the  development 
of  the  modern  steam  generator,  and  in  particular  a  full  presentation 
of  the  characteristics  of  the  modern  boiler  of  the  water  tube  type. 
We  find  further  a  large  amount  of  descriptive  matter  relating  to 
modern  forms  of  boiler,  particularly  of  the  water  tube  variety.  This 
portion  of  the  book  constitutes  the  descriptive  part  and  represents 
the  matter  intended  to  provide  for  the  general  acquaintance  of  the 
reader  with  the  subject  in  hand.  Next,  coming  closer  to  the  purpose 
of  the  book,  is  a  full  discussion  of  the  physical  laws  relating  to  the 
combustion  of  fuel,  the  transmission  of  heat,  the  circulation  of 
water,  the  action  of  changes  of  temperature  on  the  structure,  the 
general  relation  of  the  structure  to  the  stresses  it  is  called  on  to 
bear,  the  corrosive  influence  and  prevention  of  scale  deposits.  On 
all  these  topics  a  large  amount  of  information  based  on  actual  ex- 
perience, is  furnished,  together  with  a  clear,  careful  and  full  state- 
ment of  the  physical  laws  involved.  A  further  chapter  contains  a 
large  amount  of  information  drawn  from  boiler  tests  of  various 
t3'pes,  and  especially  such  as  have  special  value  by  reason  of  their 
extent  or  the  care  with  which  they  have  been  carried  out. 

Throughout  the  work  the  author  is  more  concerned  with  physical 
principles  and  laws,  and  their  application  in  particular  to  the  im- 
provement of  the  boiler,  than  he  is  with  present-day  practice  in 
minor  particulars  or  with  constructive  details.  The  keynote  of  the 
work  is  "improvement,"  and  the  various  physical  laws  are  presented 
and  discussed  with  this  particular  end  in  view.  The  prominence 
of  the  author  in  the  engineering  world  would  lead  us  to  expect  a 
treatment  of  the  subject  which  will  be  clear  in  style,  ample  in  scope, 
having  in  view  his  expressed  purpose,  and  authoritative  in  character. 
In  these  expectations  we  are  not  disappointed,  and  the  book  must 
certainly  take  a  leading  rank  in  the  standard  literature  of  the  sub- 
ject.    It  will  be  found  a  most  acceptable  addition  to  the  working 
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library  of  nil  those  who  arc  cunccrncd  witli  the  great  problem  of  the 
betterment  of  the  steam  bi)ilcr  as  a  factor  in  our  modern  imlustrial 
civilization. 
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Electric  Railway  Commission  for  St.  Louis  Exposition. 

In  view  of  the  growing  importance  of  the  electric  railway  interests 
of  this  country,  plans  arc  being  carried  into  elTcct  which  contemplate 
a  very  prominent  recognition  of  the  electric  railway  and  electric 
railway  problems  at  the  St.  Louis  Exposition.  The  appointment  of 
an  Advisory  Conunission  on  Electric  Railway  Tests  of  the  Louisiana 
Purchase  Exposition  has  just  been  announced.  The  Commission 
is  thoroughly  representative  of  each  branch  of  electric  railway  activity 
and  will,  undoubtedly,  receive  the  support  of  the  entire  electrical 
industry  in  any  plans  for  the  promotion  of  electric  transportation 
which  the  Commission  shall  devise. 

The  personnel  of  the  Commission  is  as  follows :  Mr.  J.  G.  White, 
president,  J.  G.  White  &  Co.,  New  York  City,  chairman;  Mr.  H.  H. 
Vreeland,  president  Intcrurban  Street  Railway,  New  York  City; 
Mr.  W.  J.  Wilgus,  vice-president  New  York  Central  &  Hudson 
River  Railway,  New  York  City;  Mr.  George  McCulIoch,  president 
Union  Traction  Company  of  Indiana,  Indianapolis,  Ind. ;  Mr.  James 
H.  McGraw,  president  McGraw  Publishing  Company,  New  York 
City. 

The  Commission  will  act  in  an  advisory  capacity  in  connection  with 
a  series  of  tests  on  electric  railway  apparatus  to  be  conducted  at  the 
E.xposition  under  the  auspices  of  the  Department  of  Electricity. 

From  Mr.  W.  E.  Goldsborough,  chief  of  the  Department  of  Elec- 
tricity, we  learn  that  the  electric  railway  test  tracks  have  been  laid 
north  of  the  Transportation  Building  on  the  Exposition  Grounds, 
and  represent  a  practically  level  clear  double  track,  1,400  ft.  in  length. 
These  tracks  will  connect  with  the  Intramural  Railroad  and  also 
the  steam  railway  system  serving  the  grounds.  It  is  said  that  several 
important  manufacturers  have  already  promised  complete  equip- 
ments for  exhibition  and  test,  and  the  present  outlook  indicates  that 
all  of  the  new  systems  of  alternating-current  propulsion,  as  well  a^ 
the  old  direct-current  system,  will  be  offered  for  inspection  and 
operation. 

It  is  not  so  much  the  intention  to  conduct  these  tests  in  a  com- 
petitive sense  as  it  is  to  arrange  for  the  accumulation  of  data  whicli 
will  be  valuable  in  promoting  further  electric  railway  undertaking- 
from  an  engineering  standpoint.  A  very  complete  equipment  for 
testing  apparatus  will  be  provided,  and  all  of  the  work  will  be  done 
in  a  thoroughly  engineering  and  scientific  manner. 


Dr.  Hans   Goldschmidt  on  Aluminothermics. 


Aluminothermics  is  the  name  of  a  new  branch  of  engineering,  all 
applications  of  which  are  based  on  the  fact  that  the  combination 
of  alumifium  with  oxygen  evolves  a  very  large  amount  of  heat,  and 
that  this  reaction,  when  started  at  one  point  of  a  mixture  of  pow- 
dered aluminum  with  a  metallic  oxide,  goes  on  with  great  rapidity 
and  produces  a  very  high  temperature.  Such  a  mixture  is  called 
thermit,  but  what  is  mostly  understood  under  this  name  is  the  special 
mixture  of  powdered  aluminum  and  iron  oxide.  The  vehemence 
of  this  reaction  has  been  known  for  many  years,  but  just  for  this 
reason  the  only  use  this  reaction  was  put  to  was  to  make  an  inter- 
esting and  showy  laboratory  experiment.  Although  Messrs.  Green 
and  Wahl  succeeded  many  years  ago  in  applying  this  reaction  tor 
reduction  of  metallic  oxides,  it  was  left  to  Dr.  Hans  Goldschmidt, 
of  Essen,  Germany,  to  make  the  reaction  a  controllable  one,  ap- 
plicable with  ease  and  certainty  to  a  great  many  engineering  pur- 
poses in  which  production  of  an  extremely  high  temperature  is 
required. 

The  development  of  this  process  has  required  a  great  many  years, 
as  is  known  to  our  readers  from  the  Digest  abstracts  of  papers 
which  Dr.   Goldschmidt   had  published   from   time   to  time.     While 


the  process  is  extensively  used  abroad,  especially  for  rail  welding 
in  cciMliiicntal  Europe  and  Engl-'iid,  for  repairing  broken  mining 
machinery,  espciially  in  the  Transvaal,  and  for  repairing  broken 
stern-posts  of  ships,  etc.,  in  various  countries,  the  process  is  prac- 
tically untried  on  a  larger  scale  in  this  country. 

To  introduce  the  various  applications  of  his  process  in  this  coun- 
try Dr.  Hans  Goldschmidt  delivered  an  cxijcrimental  lecture  on 
November  13,  before  the  Columbia  University  Chemical  Society  and 
many  invited  guests,  in  Havemeyer  Hall,  Columbia  University. 
The  large  lecture  room  was  crowded  and  the  experiments  of  Dr. 
(ioldschmidt  were  extremely  successful. 

The  greater  part  of  the  paper  dealt  with  the  process  of  rail  weld- 


IKi.     1. —  Uhl.l)l.\(.    A    Tlllkl)    KAIL. 

ing  with  or  without  clamps.  It  seems  that  the  use  of  clamps  has 
recently  been  found  more  and  more  superfluous,  so  that  in  many 
of  the  recent  installations  rail  clamps  were  dispensed  with.  Even 
a  butt  weld  can  be  obtained  without  clamps,  particularly  with  rails 
already  embedded.  At  Barmen,  Germany,  this  was  done  very  suc- 
cessfully about  a  year  and  a  half  ago.  The  old  fish-plates  were 
taken  off,  the  ends  of  the  rails  were  raised  slightly  by  means  of  a 
crowbar  and  a  shim  was  firmly  wedged  in  between.  In  this  case 
the  shim  was  welded  into  the  head  of  the  rail. 

When  welding  new  rails  not  yet  embedded,  the  use  of  rail  clamps 
can  be  obviated  by  firmly  wedging  up  the  rail  from  the  next  suc- 
ceeding joint. 

WJuMi  working  without  clamps,  the  time  consumed  per  joint  equals 


FIG.   2. — WELDING   OUTFIT   COMPLETE. 

three-quarters  of  an  hour  for  one  man.  Squads  of  four  men,  includ- 
ing foreman,  do  not  use  nearly  so  much  time.  At  $1.50  per  day  the 
wages  item  of  cost  is  10  cents  per  joint.  The  use  of  the  clamps 
doubles  this  amount.  The  other  labor  connected  with  welding  re- 
mains the  same  whether  clamps  are  used  or  not. 

The  moulds  are  in  two  parts  and  are  sometimes  made  by  the 
trolley  companies  themselves.  The  mould  is  screwed  on  to  the  rail 
and  the  rims  are  carefully  smeared  with  clay  where  they  touch  the 
rail.  Prior  to  this  the  rail  ends  are  cleaned  of  dirt  and  dust  with 
a  wire  brush  and  are  slightly  warmed,  no  sand-blast  being  required. 
In  case  the  tops  of  the  rails  are  to  be  butt-welded,  the  section  has 
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to  be  filled.  Tliis  is  all  that  is  required  in  the  way  of  preparatory 
work.     A  true  alignment  of  the  rail  is,  of  course,  necessary. 

Each  joint  requires  a  distinct  amount  of  thermit,  according  to  the 
dimensions  of  the  rail,  and  to  avoid  any  mistake  of  the  workingmcn 
the  amount  of  thermit  required  for  one  joint  is  given  to  the  work- 
ingnien  in  a  sealed  bag.  Since  the  trolley  companies  may  make  their 
own  crucibles  and  moulds  they  will  have  to  pay  freight  only  on  these 
"welding  portions''  which  they  buy  from  the  manufacturer.  The 
welding  portion  is  filled  into  the  crucible  and  about  a  thimbleful 
of  ignition  powder  is  added  and  ignited  by  a  match.  The  reaction 
then  goes  on  and  the  molten  thermit  iron  flows  into  the  mould  and 
the  weld  is  made.  Recently  the  same  method  has  been  used  suc- 
cessfully for  welding  third  rail. 

Other  applications  described  by  Dr.  Goldschmidt  were  the  produc- 
tion of  pure  refractory  metals  free  from  carbon,  the  repairs  of  broken 
machinery,  the  improving  of  iron  and  steel  castings  by  means  of 
anti-piping  thermit  and  the  welding  together  of  wrought-iron  tubes. 
His  experiments  in  which  two  tubes  were  welded  together  was  cer- 
tainly one  of  the  most  beautiful  ever  shown  in  a  scientific  lecture. 
Recently  the  thermit  process  has  been  applied  repeatedly  to  the 
repair  of  broken  stern-posts  of  steamers  and  the  time  of  the  repair 
has  been  reduced  from  several  weeks  to  a  few  hours,  with  a  cor- 
responding reduction  of  cost. 


To  overcome  this  difficulty  and  provide  a  covering  as  effective  as 
at  any  other  point  in  the  system,  a  split  tile  has  been  designed  by 
Mr.  Ed.  N.  Lake,  of  the  Chicago  Edison  Company.    This  is  divided 


A  New  Divided  Tile  for  Underground  Work. 


FIG.    3. — DIVIDKIJ    TII.K. 

in  such  a  manner  that  the  joints  in  the  opposite  walls  are  ofifset.  The 
advantage  of  this,  from  a  mechanical  standpoint,  is  readily  appre- 
ciated. From  an  electrical  standpoint  it  will  be  seen  that  it  is  im- 
possible for  an  arc  in  any  one  duct  to  be  communicated  to  an  ad- 
jacent one,  a  most  desirable  and  necessary  feature.     For  should  an 


Considerable  time  and  attention  has  been  given  to  improvements  in 
the  underground  installations  of  electric  power  plant  conductors. 
Both  the  conductors  and  their  insulating  walls  or  the  conduit  proper 
ha\e   been    considered.      X'arious   types   of   cables    for   the   different 
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FIGS,    I    AND  2. — DIVIUEU  TILE. 

classes  of  work  have  been  developed.  An  improvement  in  the  lead 
sheath  and  the  insulation  has  taken  place.  The  conduit  proper,  the 
method  of  laying  the  same,  and  the  construction  of  the  manholes 
have  also  been  undergoing  changes.  All  of  these  modifications  have 
resulted  in  making  as  nearly  a  perfect  underground  system  as 
possible. 

It  therefore  seems  somewhat  strange  that  any  item  whatever  has 
been  neglected,  but  such  is  the  case,  as  an  inspection  of  such  a  sys- 
tem will  show.  In  manholes  and  especially  at  stations  iron  racks 
have  been  constructed  to  carry  the  cables,  which  has  proved  very 
unsatisfactory.  Such  a  point  will  prove  a  very  good  ground  which 
will  permit  electrolysis  and  other  destructive  agents  the  more  readily 
to  proceed  with  their  disintegrating  work.  When  the  insulation  is 
once  broken  down,  a  destructive  arc  will  ensue  which  may  prove 
disastrous  in  its  results.  The  lack  of  proper  mechanical  protection 
also  in  many  cases  is  quite  evident.  This,  in  a  great  many  cases, 
has  been  due  to  the  fact  that  a  suitable  protective  covering  could 
not  be  applied,  as  the  cables  were  already  in  position. 


FIG.  4. — TYPICAL  APPLICATION  OF  DIVIDED  TILE 
TO  HIGH-TE.NSIO.\  LINES  IN  SUB-STATIONS. 

arc  once  be  started,  most  serious  results  would  follow  where  a  large 
amount  of  power  is  concentrated  in  a  small  space,  as  is  the  case  in 
many  large  power  installations.  The  conduit,  as  will  be  seen  from 
the  cuts.  Figs,  i,  2,  3  and  4,  readily  adapts  itself  to  any  and  all  con- 
ditions, and  with  the  use  of  curved  ducts  can  be  employed  for  the 
most  complicated  cable  run.  The  Lake  divided  camp  tile  is  being 
made  by  the  H.  B.  Camp  Company. 


New  Electric  Lighting  Specialties. 


The  steady  trend  of  improvement  in  the  field  of  electric  light 
and  power  brings  with  it  demands  for  specialties  of  one  kind  and 
another,  which  shall  more  strictly  answer  the  insurance  require- 
ments, as  well  as  be  more  handy  for  installation  and  be  of  greater 
general  efficiency  and  economy.  Work  d<ine  in  this  respect  may 
not  seem  sometimes  as  important  as  that  connected  with  the  larger 
developments,  but  in  the  aggregate  it  has  probably  just  as  much  to 
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do  with  the  satisfaction  given  to  the  public  aitil  with  the  general 
safety  and  security  of  electrical  methods. 

A  concern  wiiich  has  recently  been  putting  forward  some  new 
specialties  ol  unusual  interest  is  tiie  llauncr  li!lcctric  Company,  of 
V'oungstown,  Ohio,  A  few  of  these  arc  illustrated  herewith,  in- 
cluding   its    weather-proof,    double-pole    fuse   cut-out,    its    entrance 


M 


h 


HG.    I, — (.UT-OUT. 


switch  and  plug  cut-out,  and  its  floor  boxes,  A  form  of  the  en- 
trance plug  cut-out  is  shown  in  I'^ig.  I.  One  of  the  advantages  of 
this  is  that  combinations  of  these  blocks  may  be  used  in  the  place 
of  panel  or  tablet   boards,  so  that  what  is  virtually  a  switchboard 


FIG.  2. — WE,\THER-PR00F  CUT-OUT. 


can  be  built  up  from  these  units.  They  can  be  so  arranged  as  to 
take  off  branches  from  one  or  both  sides  of  the  mains,  each  branch 
being  supplied  with  switcliboard  and  fuse  connections.  They  are 
made  for  standard  fuse  plugs.    The  base  is  of  glazed  porcelain  and 


FIG,    3, — FLOOR  BOX. 

the  copper  and  brass  parts  are  highly  finished,  the  whole  being  ap- 
proved by  the  Board  of  Underwriters, 

The  weather-proof,  double-pole  fuse  cut-out  shown  in  Fig.  2  is 
an  interesting  device  used  principally  in  connection  with  alternating 
arc  lamp  service.  The  contact  points  cannot  possibly  be  reached 
except  by  means  of  the  fuse  tubes  shown  in  the  cut,  so  that  a  heavier 


fuse  than  bhould  be  used  cannot  be  connected.  In  this  way  the  lump 
it  protected  from  excessive  current,  and  the  device  can,  of  course, 
l>c  used  in  many  other  ways  where  some  protection  is  needed  and  can 
be  aflfordcd  by  using  fuses  of  fixed  capacity.  The  base  of  this  is 
of  glazed  porcelain,  and  the  contact  points  are  round  spring  clips. 
The  fuse  tubes  arc  of  heavy  hard  fibre,  carrying  copper  ferules,  to 
which  the  fuses  are  soldered,  the  fuse  passing  through  the  side  of 
the  tube  from  one  ferule  to  another.  The  arrauncmcnt  is  such 
lli:it  the  tube  cannot  possibly  jar  loose  or  drop  out  when  inserted 
in  the  clijis,  and  a  good  contact  is  always  insured.  They  are  de- 
signed for  250  volts  and  any  required  capacity  up  to  30  amp.  The 
positive  and  negative  poles  are  separated  by  a  thick  wall  of  por- 
celain, minimizing  the  possibility  of  short  circuit.  The  cover  is  of 
enamelled  galvanized  iron  bolted  to  the  porcelain  and  cemented 
securely  around  the  edges  so  as  to  be  water-proof.  The  inleading 
wires  arc  soldered  to  the  spring  clips. 

I'ig,  3  shows  a  new  form  of  floor  box  ff)r  conduit  work  and  the 
type  illustrated  is  that  which  has  been  designed  for  and  is  to  be 
used  by  the  new  Government  Bureau  of  Standards  and  laboratory 
which  has  recently  been  built  at  Washington,  The  lower  part  of 
ilie  box  is  of  cast  iron,  while  the  cover  is  of  polished  brass,  the  center 
field  being  finished  in  small  raised  diamonds  sharply  cut.  The  center 
plug  screws  in  from  the  bottom  of  the  plate  and  when  in  place 
comes  flush  with  the  top  side.  A  rubber  gasket  is  used  between 
the  brass  cover  and  the  iron  box  body  so  as  to  make  it  perfectly 
water-tight. 

Among  other  supplies  of  the  concern  may  be  mentioned  the  auto- 
matic time  switch  and  the  heavy  stamped  copper  terminal  lugs.  The 
Banner  incandescent  lamps  are  already  familiar  to  our  readers. 


A  Small   Domestic   Lighting  Plant  on  Long  Island. 

An  interesting  example  of  a  small  electric  lighting  plant  for 
domestic  use  is  that  of  a  private  residence  at  Bayville,  L.  I.,  where 
current  is  generated  by  a  6^^-kw  generator  direct-connected  to  a 
kerosene  engine.  It  is  stated  that  a  current  of  50  amp.  at  no  volts 
(S'A  kw)  is  generated  on  a  consumption  of  10  pints  of  oil  per  hour, 
the  engine  running  at  350  r.p.m. 

The  connections  of  the  generator  are  such  that  current  may  be 
furnished  cither  directly  to  the  main  circuit  or  to  a  storage  battery 


SM.\LL     PRIVATE     ELECTRIC     LIGHTl.NG     I'L.\.\T, 

having  a  capacity  of  240  amp. -hours.  The  regulation  of  the  unit 
is  stated  to  be  within  2  per  cent,  from  no  load  to  full  load,  and 
less  for  intermediate  changes  of  frictional  loads.  This  outfit  requires 
practically  no  attention  beyond  that  of  providing  the  proper  supply 
of  oil  for  fuel  and  lubrication.  A  small  pump  furnishes  the  exact 
amount  of  kerosene  to  the  cylinder,  and  this  is  regulated  by  a 
centrifugal  fly-wheel  governor. 

On  the  basis  of  the  above  figures,  with  oil  at  10  cents  a  gallon, 
it  is  calculated  that  the  cost  of  current  for  100  i6-cp  lamps  per  hour 
is  10  cents,  or  ,ooi  cp  for  one  lamp. 

The  engine  is  of  the  Mietz  &  Weiss  make,  and  the  generator  was 
furnished  by  the  Bullock  Electric  Manufacturing  Company.  A 
Gould  storage  battery  is  used. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence, 


THE  WEEK  IN  WALL  STREET.— During  the  early  part  of 
the  week  depression  prevailed  in  the  market,  which,  however,  was 
followed  by  a  rally.  The  United  States  Steel  securities  reached  new 
low  record  prices,  due  to  further  reductions  in  quotations  for  some 
classes  of  steel  products.  These  shares  became  steadier  and  rallied 
when  it  was  announced  that  no  cuts  would  be  made  in  the  price  of 
rails  or  structural  steel.  This  improvement,  however,  faikd  to  help 
the  general  market.  There  was  considerable  foreign  selling  here, 
particularly  in  Pennsylvania  Railroad,  which  in  this  market  declined 
to  the  lowest  figure  since  i8g8.  The  entire  railroad  list  was  in- 
fluenced more  or  less  by  the  action  of  the  leading  stocks  in  this 
class.  On  Friday  the  market  rallied  on  extensive  covering  by  the 
short  interest.  Electric  and  traction  stocks  were  not  affected  to  any 
appreciable  extent.  Brooklyn  Rapid  Transit,  on  sales  of  82,600 
shares,  gained  i  point,  net,  closing  at  36J4,  and  Metropolitan  Street 
Railway  gained  3  points,  closing  at  112,  the  sales  aggregating  25,700 
shares.  General  Electric  was  weak,  closing  at  the  lowest  price  of 
the  week,  namely,  146^,  this  being  a  net  loss  of  i^  point.  The  high- 
est point  reached  by  this  stock  was  149.  Westinghouse  common 
closed  at  the  highest  point  of  the  week — 138 — thus  gaining  3  points 
net.  Western  Union  was  steady,  closing  at  83.  Following  are  the 
closing  quotations  of  November  17: 


Nov.  10 

imerkan  Tel.  &  Cable 78 

American  Tel.  &  Tel 12.5 

Amenoan  Dlst.  Tel 23 

Brooklyn  Rapid  Transit 37 

Commercial  Cable 140 

Electric  Boat 19 

Electric  Boat  pfd 42 

Eaectric  Lead  Reduction. .  .        % 

Eaectric  Vehicle 5^1 

Electric  Vehicle  pf d 8>i 


NKW  YORK 
Kov.  17 


78 
12s 
23 
38M 

22 
48 
*1 

6 

8 


Nov.  10  Nov.  17 

General  Electric 148        149>^ 

Hudson  River  Tel. 

Metropolitan  St.  Ry lHJij 

N.  E.  Elec.  Veh.  Tins 

N.  Y.&N.  J.  Tel 140 

Marconi  Tel 

Western  Union  Tel 82!^ 

Westinghouse  com 1.34>a 

Westinghouse  pfd lW>i 


114 


83ii 
136 
165 


BOSTON. 


Nov.  10  Nov.  17 

American  Tel.  &  Tel 12«M       124H 

Cumberland  Telephone. ..  .*115        *I1.5 

Edison  Elec.  Ilium 240         *242H 

General  Electric 146  14!) 

Western  Tel.  &  Tel 8         m 


Nov.  10   Nov.  17 

Western  Tel.  &  Tel.  pfd 7.5  75 

Mexican  Telephone IH  m 

New  England  Telephone .  .  123  120 

Mass.  Elec.  Ry 18H        18 

Mass.  Elec.  Ry.  pfd 76  76 


PHILADELPHIA. 


Nov.  10  Nov.  17 

American  Railways 42 

EUec.  Storage  battery 45  48 

Baec.  Storage  Battery  pfd .        45 

Elec.  Co.  of  America.   7^  IH 


Nov.  10  Nov.  17 

Phila.  Traction 95S^ 

Phila.  Electric  6  &% 

Phila.  Rapid  Trans lli>i         Ui^ 


CHICAGO. 


Nov.  10  Nov.  17 

Central  Union  Tel 

Chicago  Edison 140 

Chicago  City  Ry IBS 

Chicago  Tel.  Co 120 

National  Carbon 20  19 


Nov.  10  Nov.  17 

National  Carbon  pfd 80  85 

MetropolitanElev.com 17 

Union  Traction  h%  5^ 

Union  Traction  pfd 29  25!« 

*Asked 


WESTINGHOUSE  BRAKES.— The  Westinghouse  Air  Brake 
Company,  of  Pittsburg,  has  been  granted  a  charter  with  a  capital  of 
$11,000,000.  The  new  company  is  a  merger  of  the  Westinghouse 
Air  Brake  Company,  organized  in  1863,  and  the  Electro-Magnetic 
Brake  Company,  organized  about  two  years  ago  with  a  capital  of 
$5,000,000.  The  officers  of  the  new  company  are:  George  Westing- 
house, president;  Robert  Pitcairn,  first  vice-president;  H.  H.  West- 
inghouse, second-vice-president ;  E.  M.  Herr,  third  vice-president ; 
John  Miller,  secretary,  and  John  Caldwell,  treasurer.  The  Electro- 
Magnetic  Brake  Company  manufactures  electric  brakes  for  street 
car  service,  and  these  will  continue  to  be  manufactured  by  the  West- 
inghouse Air  Brake  Company. 

HITCH  IN  MICHIGAN  TELEPHONE.— An  order  staying  con- 
firmation of  the  Michigan  Telephone  sale  until  further  orders  has 
been  granted  by  Judge  Swan  in  the  United  States  Circuit  Court, 
Detroit.  The  order  to  show  cause  why  the  sale  to  the  Old  Colony 
Trust  Company  and  N.  W.  Harris  should  not  be  set  aside,  is  re- 
turnable this  week.  A  bill  of  complaint  against  the  Old  Colony 
Trust  Company,  the  Michigan  Telephone  Company  and  N.  W.  Harris 
has  been  filed.  George  W.  R.  Harriman  is  complainant  and  peti- 
tions alleging  frauds.  He  asked  leave  to  intervene  and  for  a  bill 
of  review. 

ELECTRIC  STORAGE  BATTERY.— In  an  interview  in  Phil- 
adelphia as  to  the  outlook  for  Electric  Storage  Battery  Company, 
President  Herbert  Lloyd  says :  "We  are  doing  very  well  and  the 
outlook  is  good.     We  will  show  considerably  more  gross  earnings 


for  the  fiscal  year  ending  December  31,  1903,  than  for  1902.  The 
January  dividend  will  certainly  not  be  less  than  the  last  one.  Out 
of  the  50,000  shares  of  preferred  stock  I  understand  that  now  all 
but  3,000  or  4,000  have  been  converted  into  common." 

TYRONE  TROLLEY  MORTGAGE.— The  Tyrone  Electric  Rail- 
way Company,  of  Tyrone ;  the  City  Passenger  Company,  of  Altoona, 
and  the  Altoona  &  Logan  Valley  Electric  Railway  Company  (all 
subsidiary  to  the  American  Railways  Company)  have  been  merged 
under  the  name  of  the  latter  and  a  mortgage  for  $4,000,000  on  their 
properties  entered  in  favor  of  the  Equitable  Trust  Company,  of 
Philadelphia. 

DIVIDENDS.— Niles-Bement-Pond  Company  has  declared  a 
quarterly  dividend  on  the  preferred  stock  of  V/z  per  cent.  Pratt  & 
Whitney  Company  has  declared  a  quarterly  dividend  oi  lYz  per  cent, 
on  the  preferred  stock.  American  Railways  directors  have  declared 
a  dividend  of  V/z  per  cent.  (75  cents)  a  share,  payable  December 
IS,  to  stockholders  of  record  November  30. 

NEW  YORK  TRACTIONS.— When  asked  about  the  rumored 
plans  for  a  consolidation  of  all  the  local  traction  companies,  Vice- 
President  Thomas  F.  Ryan,  of  the  Metropolitan  Street  Railroad 
Company,  said:  "As  far  as  the  Metropolitan  Street  Railroad  Com- 
pany is  concerned,  there  is  absolutely  no  truth  in  the  rumor." 

UTICA  LIGHTING  BONDS.— The  Utica  Electric  Light  &  Power 
Company  has  applied  to  the  Stock  Exchange  to  list  $500,000  addi- 
tional first  mortgage  5  per  cent,  sinking  fund  bonds  of  1950. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— A  larger  business  was  reported  last 
week,  due  to  the  expansion  of  retail  trade  at  the  Northwest,  which 
was  favored  by  cooler  weather,  and  at  the  South,  where  an  enor- 
mous quantity  of  cotton  is  being  marketed  at  good  prices.  On  the 
whole,  wholesale  trade  is  still  quiet,  waiting  developments  in  price 
and  demand.  There  appears  to  be  an  excellent  expansion  in  export 
trade.  The  October  cotton  reports  were  equal  to  the  best  recorded 
in  any  month,  and  wheat  and  corn  are  selling  more  freely  and  moving 
abroad  in  response  to  concessions  forced  by  larger  receipts,  in- 
creasing visible  supplies,  liquidation  and  fear  of  foreign  competition 
later.  The  exports  of  leading  products  aggregate  the  second  largest 
total  ever  recorded  for  October.  While  the  general  outlook  is 
favorable,  there  were  some  depressing  features  in  the  situation,  chief 
among  which  were  the  reports  that  finished  steel  products  had  been 
cut;  that  wages  of  iron  and  steel  and  cotton  mill  employees  must  be 
reduced,  and  that  among  new  strikes  a  general  shut-down  of  Colo- 
rado coal  mines  menaces  far  Western  manufacturing  and  railway 
activity.  The  gross  railway  earnings  in  October  show  a  cheering 
gain  of  5  per  cent,  over  the  progressive  increases  reported  in  that 
month  for  at  least  6  years  past.  The  reduction  in  the  pig-iron  output 
in  the  Pittsburg  district  alone  is  placed  at  500,000  tons  per  month. 
On  the  other  hand,  high  prices  have  checked  demand.  A  favorable 
industrial  development  is  the  resumption  of  work  by  copper  mines 
employing  30,000  men.  A  reduction  of  freight  rates  on  steel  from 
Pittsburg  for  export  has  been  granted  by  the  railroads.  Sales  of 
material  in  Europe  by  the  leading  American  concerns  are  placed  at 
150,000  tons.  Other  metals  show  downward  tendencies.  Domestic 
purchasers  of  copper  are  still  buying  on  a  most  conservative  scale, 
and  the  aggregate  of  transactions  has  been  e.xtremely  light.  With 
the  report  of  the  reopening  of  the  Montana  mines,  a  heavy  break 
in  prices  occurred  here  and  in  London.  The  closing  quotations  are 
I3j^c.  for  Lake,  I3j4c.  for  electrolytic,  and  13c.  for  casting  stock, 
these  prices  being  nominal.  The  lumber  market  is  irregular,  but 
building  activity  is  favored  by  the  late  favorable  fall  weather.  Brad- 
street's  reports  the  number  of  business  failures  for  the  week  ending 
November  12  as  250,  against  216  the  week  previous,  and  205  the 
corresponding  week  of  last  year. 

HUGE  NEW  WORTHINGTON  PLANT.— The  International 
Steam  Pump  Company  is  building  a  huge  plant  at  Harrison,  N.  J., 
which  will  be  devoted  to  the  manufacture  of  the  Henry  R.  Worth- 
ington  water  works  machinery,  water  meters,  cooling  towers,  con- 
densers, feed  water  heaters,  centrifugal  pumps,  etc.  It  will  be  elec- 
trically equipped  and  will  be  the  largest  plant  of  its  description  in 
this  country,  if  not  in  the  world.  There  will  be  eight  acres  of  roofing 
and  double  that  e.xtent  of  floor  space.  The  new  works  will  accom- 
modate from  4,000  to  5,000  men  and  will  cost  in  the  neighborhood 
of  $2,000,000.     There  will  be  nine  large  buildings,  including  a  main 
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iiuclime  shop,  with  wide  galleries,  over  i.ujo  ft.  Iomk  ;  an  cictliiig 
shop  592  It.  in  length  ol  the  same  section  ah  the  niadiinc  ^hop,  a 
high  crectiiiK  shop  210  ft.  Ioiik,  four  galleries  in  lieiKlit,  in  the  side 
bay,  connecting  the  two  shops.  The  main  foundry  will  measure 
600  ft.  in  length  and  there  will  also  be  a  special  foundry  for  small 
work,  410  ft.  long,  with  a  building  :joo  ft.  by  fio  ft.  for  cleaning  cast- 
ings connecting  the  two.  The  pattern  building  will  lie  four  stories 
high  and  550  ft.  long,  and  is  to  be  divided  by  lire  walls  into  four 
siections.  The  power  house  will  be  172  by  lo.'  fi.  b'lectric  power  dis- 
tribution is  lo  be  employed  throughout  and  the  grounds  will  be 
illuminated  by  electric  arcs.  The  imtial  capacity  of  the  power  plant 
will  be  1,000  kw.  The  General  Electric  Company  has  been  awarded 
the  contract  for  the  generators.  There  will  be  special  machines  of 
Soo-kw  capacity  each.  The  direct  current  to  be  taken  off  the  com- 
mutator will  be  250  volts.  A  third  or  neutral  wire  is  to  be  connected 
to  collector  rings  on  the  opposite  side  of  the  armature,  so  that  a 
voltage  of  125  can  be  taken  olT  between  either  of  the  main  wires, 
the  neutral  wire  thus  making  a  third-wire  system  in  the  one  machine. 
The  engines  will  be  of  cross-compound  condensing  build  of  i,ooo-hp 
capacity  each.  The  boilers— five  units  of  300  hp  each— will  be  manu- 
factured by  Habcock  &  Wilcox.  A  steam  turbine  of  200-kw  capacity 
will  be  installed  for  night  run  and  lighting  purposes.  The  plant  has 
been  designed  so  as  to  permit  of  the  instailalion  of  a  further  capacity 
of  Soo  kw.  Clrders  for  a  substantial  number  of  machine  tools  have 
been  allotted  to  the  Niles-Iiemcut-Pond  Company  and  Manning, 
Maxwell  &  Moore.  The  plant  is  expected  lo  be  in  active  operation 
next  fall. 

THE  GREGORY  ELECTRIC  COMPAXY.  of  Chicago,  reports 
a  remarkable  increase  in  the  business  brought  about  by  the  increasing 
of  its  facilities  through  the  addition  of  its  new  warehouse  and  works 
at  Sixteenth  and  Lincoln  Streets.  The  cost  of  handling  and  over- 
hauling the  second-hand  apparatus  which  it  handles  has  been  largely 
reduced  thereby,  and  the  company  reports  that  September  and  Oc- 
tober shipments  are  by  far  the  largest  in  its  history  and  enough  orders 
have  been  booked  to  have  November  and  December  shipments  as 
large  or  even  larger,  .\mong  the  recent  shipments  it  reports  the 
following:  25-hp  Eddy  motor,  Electric  Light  &  Street  Railway 
Company,  Sheboygan,  Wis. ;  33-kw  Wood  alternator,  Albion,  Ind. ; 
125-kw  Tlionipson-Ryan  generator,  Grand  Rapids  Edison  Company, 
Grand  Rapids,  Mich.;  15-lip  Wagner  alternating  motor  and  a  lo-hp 
General  Electric  alternating  motor,  Mayfield  Manufacturing  Com- 
pany, Mayfield,  Ky. ;  is-kw  Crocker-Wheeler  generator  direct-con- 
nected to  Nash  gas  engine,  A.  Everett,  Chicago ;  one  General  Electric 
60-kw  alternator,  to  the  City  Electric  Light  Company,  Corry,  Pa. 

MEXICAN  \V.\TER  POWER  SCHEMES.— The  construction 
of  further  large  hydraulic  plants  in  Mexico  is  contemplated  by 
Andres  Lefebre,  of  Vera  Cruz.  He  has  just  secured  a  concession 
from  the  Mexican  authorities  permitting  the  utilization  of  15,000 
litres  of  water  per  second  in  the  dry  season  and  double  that  quantity 
during  the  wet  period  from  the  Zoacinco  de  Altotongo  River, 
Jalacingo,  State  of  Vera  Cruz.  Mr.  Lefebre  is  also  interested  in  a 
project  to  construct  a  water  power  plant  on  the  River  Maria  dc  la 
Torre,  State  of  Puebla.  The  franchise  has  been  granted  for  the  use 
of  10,000  litres  per  second  in  the  dry  season  and  20,000  litres  in  the 
wet  season.  Other  new  Mexican  projects  of  a  similar  nature  include 
the  using  of  70,000  litres  of  water  per  second  from  the  River  Yaqui, 
State  of  Sonora.  in  which  proposition  Carlos  Garza  Cortina  is  the 
leading  spirit.  Carlos  Castenada  will  also  build  a  fair-sized  plant  on 
the  River  Lerma,  State  of  Michoacan.  .\11  the  plants  are  to  generate 
current  for  lighting  purposes  principally. 

FIGURES  OF  FOREIGN  TRADE —The  month  of  October  was 
not  at  all  a  bad  one  in  foreign  trade  for  the  United  States.  The 
imports  of  merchandise  in  October  amounted  to  $81,931,005,  as 
against  $87,424,070  in  the  same  month  last  year.  The  decrease  was 
entirely  in  dutiable  goods,  there  being  a  considerable  gain  in  the 
imports  of  those  classes  of  merchandise  which  are  admitted  free  of 
duty.  The  exports  of  the  United  States  in  October  reached  the 
grand  total  of  $160,370,095.  The  exports  in  the  same  month  last 
year  w-ere  $144,327,428.  The  exports  last  month  were  larger  than 
in  any  October  since  1899.  The  balance  in  favor  of  this  country  was 
$78,439,000,  or  nearly  $22,000,000  more  than  in  1902. 

THE  AMERICAN  ELECTRIC  TELEPHONE  COMPANY,  of 
Chicago,  reports  an  unprecedented  number  of  switchboard  shipments 
for  the  past  two  weeks  of  November.  The  shipments  reached  over 
2,500  lines  capacity,  and  consisted  mostly  of  the  well-known  express 
switchboard  equipments.  A  partial  list  of  the  equipments  shipped 
includes :  Richland,  Mo.,  200-line  express ;  Herkimer,  N.  Y.,  105- 
line  express ;  Murray,  Iowa.  200-line  express ;  Germantow-n,  Ohio, 
100-line  express;  Palmyra,  111.,  200-line  express;  Richmond,  Ind., 
lOO-line  express ;  Ozark,  Ark..  100-line  express ;  Wabasha,  Minn., 
lOO-line  express;  Fort  Bayard,  N.  M.  (United  States  Sig^nal  Officer), 
50-line  express. 

SOME  HEINE  BOILER  ORDERS.— The  Heine  Safety  Boiler 
Company,  of  St.  Louis,  has   secured  a  contract  for  two  boilerS  of 


2UU  h|i  capacity  each  for  installation  in  the  plant  of  the  Edison  h'Avc- 
tric  Illtnnniating  Company  at  I'ottsvillc,  I'a.  Two  300-hp  units  fqr 
an  extension  to  tiic  Electric  Company  of  America's  plant,  of  R<jck- 
ford,  III.  The  Citizens'  Light,  Heat  &  Power  Company,  of  Mont- 
gomery, Ala.,  has  requisitioned  for  two  3(K)-hp  b<iilcrs.  The  City 
Railway  Company,  of  Wheeling,  W.  Va.,  has  ordered  three  imits 
of  300-hp  capacity  each.  A  35o-h|)  one  is  to  be  shipped  the  iJeuvcr 
(Colorado)  Gas  &  Electric  Company. 

WESTINGIIOUSE  EQUIPMENT  FUR  CHILIAN  NITRATE 
PLANTS. — In  addition  to  securing  the  contract  for  the  complete 
electrical  eipiipnient  of  the  Victoria  nitrate  plant  at  Jimin,  the  largest 
in  Chili,  the  Weslinghouse  interests  have  secured  substantial  orders 
for  machinery  to  be  installed  in  two  plants  located  in  the  vicinity 
of  Iquique.  Westinghouse  generators  will  also  be  utilized  for  rail- 
way work  at  Antofagasla.  Tjiese  contracts  were  secured  through 
J.  K.  Robinson,  of  Iquique,  who  is  now  at  the  ofTiccs  of  the  William 
E.  Peck  Company,  116  Broad  Street. 

EQUIPMENT  FOR  NEW  JERSEY  STEEL  PLANT.-Thc 
New  Jersey  Steel  Company  is  to  utilize  electric  power  for  the  pur- 
pose of  operating  its  plant  at  Rahway,  N.  J.  The  engineering  and 
contracting  firm  of  Mackenzie,  Quarrier  &  Ferguson,  114  Liberty 
Street,  have  been  allotted  the  contract  for  the  complete  plant.  There 
will  be  a  300-hp  Ilarrisburg  tandem  compound  engine  direct-con- 
nected to  a  Sprague  generator  of  200-kw  capacity.  The  boilers,  two 
units  of  2O0-hp,  will  be  of  Heine  build.  The  necessary  motors  will 
be  purchased  later  on. 

LIGHTING  EQUIPMENT  FOR  MOST  SOUTHERLY  PORT 
IN  THE  WORLD. — Additional  American  equipment  has  been 
ordered  for  installation  in  the  lighting  plant  at  Puenta  Arenas,  Pata- 
gonia, the  most  southerly  port  in  the  world.  The  existing  plant  has 
a  capacity  of  50  kw,  consisting  of  a  Westinghouse  engine  and  gen- 
erator and  a  Bigelow  boiler.  The  contract  just  placed  by  J.  K. 
Robinson  calls  for  a  150-kw  Westinghouse  generator  direct-con- 
nected to  a  250-hp  Westinghouse  engine.  The  boiler  will  also  be  of 
Bigelow  build. 

BOSTON  ELEVATED  CONTRACT.— The  Boston  Elevated 
Company  has  awarded  a  contract  to  the  General  Electric  Company 
for  the  equipment  with  motors  and  controllers  of  24  new  elevated 
cars  and  62  surface  cars,  the  contract  involving  between  $150,000  and 
$200,000.  Under  this  contract  the  Boston  Elevated  people  reserve 
the  right  to  equip  their  present  150  "L"  cars  with  the  new  General 
Electric-Sprague  controllers,  should  the  new  controllers  turn  out 
as  successful  as  the  General  Electric  and  Boston  Elevated  officials 
expect. 

THE  ALBERT  DICKINSON  COMPANY.  Minneapolis,  Minn., 
is  building  a  new  power  house  for  its  plant.  As  all  the  machinery 
is  to  be  motor-driven,  sufficient  generator  capacity  for  both  power 
and  light  is  being  installed  in  the  power  house,  complete  in  every 
detail,  with  ample  provision  made  in  thejayout  of  the  plant  for 
any  needed  future  extension.  The  Arnold  Electric  Power  Station 
Company,  of  Chicago,  is  consulting  engineer,  and  Barnett  &  Record, 
of  Minneapolis,  are  the  general  contractors. 

LIGHTING  PLANT  WANTED.— The  light  commissioners  of 
Rushville,  Ind.,  are  asking  bids  until  November  19  for  one  loo-kw 
and  one  250-kw  generators,  direct-connected  to  engines,  switchboards, 
piping,  transformers,  lights,  etc. ;  also  on  one  250-kw,  belted  type, 
single-phase  generator,  one  belted  engine,  belting,  switchboard,  piping, 
lights,  etc.  Mr.  A.  L.  Stewart  is  engineer  and  Mr.  Harry  Larkin 
is  the  city  clerk. 

ELECTRIC  BUSSES  FOR  AUSTRALIA.— The  export  com- 
mission house  of  Muller,  MacLean  &  Co.,  116  Broad  Street,  New 
York,  has  inquiries  in  hand  for  ten  electric  busses  to  be  employed 
in  Freemantle,  Western  Australia.  The  same  concern  is  also  figuring 
on  electric  elevators,  both  passenger  and  freight,  for  shipment  to 
South  Africa. 

ANDERSON  MATERIAL  FOR  ABROAD.— The  Albert  & 
J.  M.  Anderson  Manufacturing  Company,  of  Boston,  Mass.,  has 
some  substantial  orders  on  hand  from  the  British  firm  of  Robert  W. 
Blackwell  &  Co.  A  fair-sized  order  for  wire  has  also  been  received 
from  Buenos  Ayres,  Argentine  Republic. 

MORE  EQUIPMENT  FOR  ELIZABETHPORT  PLANT.— 
The  A.  &  F.  Brown  Company,  New  York,  is  to  extend  the  capacity 
of  the  electrical  equipment  of  its  Elizabethport  (N.  J.)  plant.  A 
lOO-kw  generator  (belted)  and  a  switchboard  have  been  ordered 
from  the  C.  &  C.  Electric  Company. 

ELECTRICAL  SUPPLIES  FOR  AUSTRALASIA.— E.  B.  La- 
tham &  Co.,  39  Vesey  Street,  New  York,  have  recently  secured  fair- 
sized  orders  for  electrical  supplies  through  Miiller,  MacLean  &  Co., 
116  Broad  Street,  for  shipment  to  Australia  and  New  Zealand. 

C.  &  C.  EQUIPMENT  FOR  CUBA.— The  C.  &  C.  Electric  Com- 
pany has  a  fair  sized  order  in  hand  for  lighting  equipment  for  Cuba. 
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The  Telephone. 


LOS  ANGELES,  CAL. — Architect  Frain,  of  this  city,  is  preparing  plans 
and  specifications  for  a  new  building  for  the  Home  Telephone  Company  at 
Santa  Barbara,  to  be  located  on  Carrillo   Street. 

ALTON,  ILL. — Announcement  has  been  made  in  Alton  that  the  Central 
Union  Telephone   Company  will  rebuild  its  lines  in  Alton  at  a  cost  of  $30,000. 

RICHVIEW,  ILL. — William  Rixman,  proprietor  of  the  Rixman  telephone 
line,  has  completed  arrangements  to  run  his  line  into  Nashville,  111.,  and  work 
has  been  commenced.  This  will  put  Ricliview,  Ashley,  Irvington,  Walnut  Hill, 
Centralia,  Hoyleton  and  Nashville  on  a  free  telephone  system,  with  free  con- 
nection to  local  points  on  the  Bell  line. 

ALE.X.ANDRIA,  IND.— The  Alexandria  Telephone  Company  has  been  or- 
ganized by  J.  M.  Walker,  G.  W.  Kelly  and  O.  W.  Willits.  The  capital  stock 
is  $850,000. 

INDIANAPOLIS,  IND.— The  Star  City  Telephone  Company  has  been  or- 
ganized to  operate  exchanges  in  Pulaski,  Fulton,  Cass  and  White  counties.  The 
capital  stock  is  $10,000. 

SOUTH  BEND,  IND.— At  a  recent  meeting  of  the  board  of  directors  of  the 
South  Bend  Telephone  Company,  a  semi-annual  dividend  oi  214  per  cent  on 
$200,000   capital  stock  was  declared. 

SHELBYVILLE,  IND.— The  exchange  of  the  Mutual  Telephone  Company, 
of  this  city,  has  been  closed  for  a  week  to  make  repairs.  On  examination  it 
was  found  that  mice  had  cut  the  tapes  and  destroyed  many  other  parts  of  the 
apparatus. 

RICHMOND,  IND. — There  are  indications  of  a  war  between  the  telephone 
and  telegraph  companies  on  the  one  side  and  the  city  on  the  other  because  of 
the  attempt  by  the  city  to  remove  poles  and  place  wires  underground.  The 
Central  Union  Telephone  Company,  the  Western  Union  and  the  Postal  Tele- 
graph  Companies  will  fight  the  matter  through  the  courts. 

GREENSBURG,  IND.— The  Westport  and  Sardinia  Telephone  Company  has 
been  absorbed  by  the  Decatur  County  Independent  Telephone  Company  and 
will  be  operated  through  the  local  exchange  in  this  city.  This  will  increase  the 
number  of  instruments  operated  by  the  Independent  Company  to  1350  and  will 
give  all  subscribers  access  to  the  extreme  southern  part  of  the  county. 

INDIANAPOLIS,  IND. — The  case  of  the  Cumberland  Telephone  Company 
vs.  the  City  of  Evansville  was  argued  before  Judge  Anderson,  of  the  United 
States  District  Court  in  this  city  on  Nov.  5.  The  company  asks  an  injunc- 
tion restraining  the  city  of  Evansville  from  removing  its  poles  and  wires  from 
the  streets  and  alleys  and  from  otherwise  interfering  with  its  rights  in  the  city. 

MILFORD,  IND. — The  Royal  Independent  Telephone  Company  established 
an  exchange  in  this  city  last  January.  The  company  has  e-xtended  its  lines  to 
New  Paris,  Syracuse,  Millersburg,  Oswego,  Hastings  and  Warsaw.  The  rapid 
growth  of  this  company  is  attributed  to  the  support  of  the  farmers  which 
was  secured  by  special  inducements.  The  charges  for  telephones  is  $1  per 
month,  but  to  every  one  taking  one  share  of  stock  ($50)  a  50  cents  per  month 
rate  was  allowed.  This  plan  has  afforded  ample  capital  for  the  company  to 
build  five  toll  lines  and  secure  long  distance  connections  in  many  directions. 
The  company  is  now  building  a  toll  line  from  Milford  through  North  Webster, 
Oswego  and  Leesburg. 

HURON,  lA. — The  Gimmell  Telephone  &  Manufacturing  Company,  of 
Huron,  has  been  incorporated  with  a  capital  stock  of  $200,000. 

DES  MOINES,  lA. — The  Boone  County  Telephone  Company  will  install  a 
modern  switchboard  to  cost  $20,000,  and  will  expend  as  much  more  on  new 
lines. 

PIERSON,  lA. — The  Picrson  Independent  Telephone  Company  has  been  in- 
corporated by  John  F.  Brooks,  J.  C.  Pierson,  E.  J.  Raw,  F.  F.  Nicholls,  L.  E. 
Heaton  and  J.  H.   Benson. 

DES  MOINES,  lA. — The  DoudsLeando  Southwestern  Telephone  Company 
of  Van  Buren  County  has  been  incorporated  with  a  capital  stock  of  $500.  The 
officers  are:  President,  C.  R.  Dyer;  vice-president,  J.  O.  Boyer;  secretary,  W. 
E.   Russell;  treasurer,  J.  W.  Wainscott. 

TOPEKA,  KAN. — The  Linn  Rural  Telephone  Company,  of  Linn,  has  been 
incorporated   with   a   capital   stock  of   $5000. 

DETROIT,  MICH.— The  Monroe  County  Telephone  Company,  of  Dundee, 
has  applied   for   a   franchise  at   Milan. 

HART,  MICH. — The  business  of  the  Mason  County  Telephone  Company  has 
been  merged  with  that  of  the  Oceana  County  Bell  Telephone  Company  and  the 
exchanges   are   to   be  consolidated. 

YPSILANTI,  MICH. — Mr.  Garry  Densmore  has  applied  to  the  city  council 
for  a  franchise  for  a  telephone  system.  The  maximum  rates  proposed  are  $24 
per  year  for  business  instruments  and  $18  for  residences,  on  a  three-year  con- 
tract basis.  With  no  contract  the  proposed  rates  are  $26  and  $20.  At  the  end 
of  ten  years  the  city  shall  have  the  right  to  purchase  the  plant. 

MONROE,  N.  C. — The  stockholders  of  the  new  Union  Telephone  Company 
met  recently  at  Monroe  and  elected  J.  A.  Justin,  general  manager.  Work  on 
the  plant  will  soon   be  commenced. 

WINSTON,  N.  C. — The  Bell  Telephone  Company  has  recently  added  80 
drops  to  the  system  at  Winston.  A  long  distance  line  is  also  being  built  from 
Winston  to  Mt.  Airy,  N.   C. 

ASHEVILLE,  N.  C. — The  complete  merger  of  the  telephone  interests  at 
Asheville  with  the  Bell  Company  as  sole  owner  has  been  completed.  The  Bell 
Company  will  take  down  most  of  its  wires  and  will  reorganize  the  plant  of  the 
absorbed  independent  company. 

CLEVELAND,  OHIO. — At  the  recent  meeting  of  the  Board  of  Directors  of 
the  Federal  Telephone  Company  all  of  the  present  ofiScen  were  reelected. 


HOPKINSVILLE,  OHIO.-Arthur  A.  Hoge,  of  Lima,  Ohio,  was  the  success- 
fill  bidder  for  a  telephone   franchise  here  and  he  will  erect  an  exchange. 

WEST  MANCHESTER,  OHIO.-The  West  Manchester  Telephone  Company 
has  been  organized  and  is  preparing  to  install  a  new  switchboard  and  connect 
up  a  number  of  subscribers  in  the  rural  districts. 

FARMER,  OHIO.-The  Farmer  Telephone  Company,  of  Farmer,  capital 
stock  $10,000,  has  been  incorporated  by  John  Norway,  P.  C.  Bigelow,  D.  C 
Lord  and  V.   E.  Cunningham. 

CLEVELAND,  OHIO.-The  United  States  Telephone  Company  aidec 
greatly  m  disseminating  the  reports  of  the  Ohio  election  Nov.  4.  The  company 
has  connection  with  457  exchanges  in  Ohio* and  the  reports  from  the  variouf 
towns  were  telephoned  to  the  headquarters  in  Cleveland. 

MANSFIELD,  OHIO.-  Prominent  business  men  of  Mansfield  who  own  a 
minority  interest  in  the  stock  of  the  Mansfield  Telephone  Company  are  con- 
sidering  a  proposition  to  buy  out  the  interest  controlled  by  the  Federal  Tele- 
phone Company  of  Cleveland,  and  thus  place  the  entire  ownership  of  the  prop- 
erty in  Mansfield.     It  is  probable  that  the  deal  will  go  through. 

CLEVELAND,  OHIO.-The  Federal  Telephone  Company  has  sold  its  in- 
terest in  the  Lima  Telephone  Company  to  the  Ideal  Construction  Company,  of 
which  A.  W.  Hoge,  of  Lima,  is  president.  The  company  has  $100,000  of  pre- 
ferred stock,  $150,000  common  stock  and  $118,000  of  5  per  cent,  bonds.  The 
Federal  owned  $40,000  par  value  of  preferred  stock  and  $80,000  of  common 
stock. 

MARKHAM,  TEX.— The  Northern  Irrigation  Company  is  constructing  a 
private  telephone  company  between  this  place  and   its  large   rice  plantation. 

DEPORT,  TEX.— A  contemplated  increase  from  80  to  100  subscribers  is 
looked  for  by  the  Deport  Telephone  Company.  The  charges  are  $1.25  and  $2 
per  month. 

BEAUMONT,  TEX.— It  is  announced  that  the  Southwestern  Telegraph  & 
Telephone  Company  will  expend  about  $150,000  in  the  erection  of  a  new  ex- 
change building  here  and  in  putting  its  wires  underground.  New  equipment 
will  be  installed. 

OGDEN,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Company  has  placed 
an  order  with  the  Western  Electric  Company  for  underground  cables,  which 
will  take  the  place  of  the   overhead   wires. 

FREDERICKSBURG,  VA.— The  Southern  Bell  Telephone  Company  has 
recently  purchased  the  local  company  at  Fredericksburg  and  a  new  plant  will 
be  installed.  W.  T.  Jones  has  been  appointed  manager  of  the  Bell  Company 
at  Fredericksburg. 

COLFAX,  WASH. — The  Crumbaker  Telephone  Company  has  been  incor- 
porated by  M.  A.  Crumbaker,  Thomas  Neill  and  Bert  Ray.  The  capital  stock 
is  $10,000.  The  organized  property  was  formerly  conducted  by  Mr.  Crum- 
baker, and  the  lines  extend  to  the  most  thickly  settled  part  of  Whitman  County. 

KEYSER,  W.  VA.— The  Piedmont  &  Keyser  Telephone  Company  took  up 
by  purchase  the  Piedmont  Telephone  Company,  Keyser  &  Petersburg  Tele- 
phone Company,  Keyser  &  Headsville  lines,  Mims  Telephone  lines,  Burling- 
ton &  Moorefield  Telephone  Company,  Gordon  Telephone  Company,  and  Rom- 
ney  &  Moorefield  telephone  lines.  Three  switchboards  are  operated,  Strom- 
berg-Carlson   apparatus   being   used.      The   subscribers   number   about   300. 

PARKERSBURG,  W.  VA.— The  plant  of  the  West  Virginia  Western  Tel- 
ephone Company  has  recently  been  rebuilt  and  800  connections  have  been 
added  within  a  year.  Additional  subscribers  at  the  rate  of  100  a  month  are 
asking  for  service.  The  demand  for  rural  service  is  greater  than  the  com- 
pany's ability  to  supply.  Mr.  A.  C.  Davis,  general  superintendent  and  office 
manager,  says  that  the  business  is  increasing  throughout  the  entire  system 
both  in  extensions  and  new  work.  It  is  proposed  to  build  75  miles  of  toll 
line  before  long.  In  Parkersburg  there  are  1600  subscribers;  outside  of  the 
city  1200  people  are  supplied  with  service.     The  charges  are  $18  and  $24. 

BELOIT,  WIS. — The  Beloit  Telephone  Company  has  at  present  700  sub- 
scribers.    An  increase  of  100  telephones  during  the  coming  year  is  looked  for. 

BRISTOL,  WIS. — One  hundred  and  fifteen  subscribers  are  furnished  with 
service  through  the  Bristol  Telephone  Company,  which  operates  60  miles  of 
toll  line. 

SUNNYSIDE,  WIS. — The  Christian  Cooperative  Telephone  Association  has 
170  subscribers,  and  has  75  miles  of  toll  line.  Eureka  and  Stromberg-Carlson 
apparatus  are  used. 

ALMOND,  WIS. — The  Almond  Telephone  Company,  numbering  43  sub- 
scribers in  the  village  and  a  total  of  160  in  the  surrounding  farming  country, 
reports  a  steady  increase.  The  company  contemplates  running  party  lines  into 
the  country. 

MADISON,  WIS.— The  Waldwich,  Joncsdale  &  Hollandalc  Farmers'  Tele- 
phone Company,  of  Jonesdale,  Iowa  County,  has  been  incorporated  with  a 
capital  stock  of  $4000.  The  incorporators  are  Richard  Jackson,  William  N. 
Uren  and  Peter  Walsh. 

DURAND,  WIS. — The  telephone  service  at  this  place  is  supplied  by  the 
Durand  Light  &  Power  Company,  using  a  Stromberg-Carlson  160-drop  switch- 
board and  numbering  17s  subscribers.  The  company  recently  built  a  12-mile 
pole  line  of  its  own,  having  previously  rented  the  poles  of  the  Bell  Company. 

BLACK  RIVER  FALLS,  WIS.— The  Central  Wisconsin  Telephone  Com- 
pany, which  recently  added  25  miles  of  toll  line,  has  the  construction  of  25 
miles  more  in  view.  Four  hundred  patrons  subscribe  for  the  service.  The  com- 
pany reports  a  most  encouraging  outlook  and  states  that  many  farmers'  lines 
are  being  constructed  and  that  the  local  demand  is  greater  than  ever.  Kellogg 
apparatus  is  used. 

AMERY,  WIS. — A  telephone  extension  to  Clear  Lake  has  recently  been  com- 
pleted by  the  Amery  Electric  Company.  It  is  planned  to  install  new  switch- 
boards at  Amery  and  Clear  Lake  in  the  future.  There  are  47  subscribers  at 
Clear  Lake,   76   at   Amery  and    102   party   lines.     There   has   recently  been    a 
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•light  incrrtw  In  (he  rnte  chnrgct  and  itill  the  •ytlcin  gruwa.  Mr.  George 
F.  Griffin  it  preaiilciil. 

AkCADIA,  WIS.— The  Weitern  VVIaconiln  Tclrphone  Compuny.  Uiing 
Stroiiil>rrg'CarUon  and  Anirriran  Electric  apparaliii,  operaica  acvcii  exclmngra 
It  llir  fullowing  placra:  Arcadia,  loo  dropi;  Iridrprndencc,  jo  dropa;  Whitehall, 
6a  drupa;  tiluir,  ju  dropa:  F.ltrick,  50  drupa;  Cialeaville,  lou  dropa;  Ccntrr- 
ville,  50  diopa;  Trcnipraleaii,  50  drops.  There  are  500  aubacrihrra  and  4"o 
milca  of  toll  linra  in  Ihia  ayatrin.  The  fflea  charged  are  %ii  (or  realdencc,  and 
tf$  per  annum  for  huaincaa  acrvice. 

nKl.K\'AN,  WIS.— The  Walworth  County  Telephone  Company  control*  the 
exchan|{ea  at  tliia  place  and  at  KIkhurn,  the  former  having  960  auhacrihert  and 
the  lotler  108.  Standard  Telephone  &  KIcctric  Company  inatrumenta  arc  uacd 
in  tlicae  excliangra.  Mr.  II.  C.  Hackney,  the  preaident,  atotca  that  the  com- 
pany controla  another  company  which  ia  doing  nothing  but  farm  and  toll  line 
»ork.  At  leaat  100  farm  telephonea  ond  50  milca  of  toll  line  will  he  installed 
•nd  built  during  the  next  aix  montha. 

WINNIl'EG,  MAN. — The  Bell  Telephone  Company  will  probably  erect  a 
new  exchange  building  in  thia  city   next  aeaaon. 


ELECTRIC  LIGHT  AND  POWER. 


JUNEAU,  ALASKA.— A  landslide  from  Mount  Juneau  recently  wrecked  a 
large  section  of  the  flume  which  conducts  power  water  to  the  electric  light 
station  supplying  Juneau  with  light.      Repairs  were  commenced  at  once. 

IIOLTON,  CAL.— Bids  are  wanted  Jan.  i  for  erecting  the  $75,000  electric 
plant  of  the  llolton  Power  Company.     W.   F.  Holt,  of  Rcdlands,  is  president. 

S.\NT.\  CI-.\RA,  CAL. — This  town  has  come  into  control  of  the  incandes- 
cent lighting  system  of  the  United  Gas  &  Electric  Conjpany.  The  contract  is 
limited  to  a  period  of  five  years,  and  during  that  time  the  United  Gas  & 
Electric  Company  will  refrain  from  supplying  current  for  light  or  for  station- 
ary motors  in  the  town.  Payment  is  to  be  made  by  the  town  at  the  rate  of 
jyi  cents  per  kwhour  for  energy  under  25,000  kw.  Over  25,000  kw  the  rate 
is  2  cents,  and  35.000  kw  or  more  1)4  cents. 

S.\N  FRANCISCO,  CAL.— After  considerable  delay  while  the  advisability 
of  joining  the  merger  of  San  Francisco  lighting  companies  was  being  discussed, 
the  Mutual  Electric  Light  Company  is  taking  steps  to  proceed  with  the  con- 
struction of  its  new  electric  power  house  on  the  site  at  the  corner  of  Folsom 
and  Steuart  Streets.  The  two  isoo-kw  Bullock  2-phase  generators  for  the 
new  station  are  now  on  the  way  to  San  Francisco.  Each  of  these  2200-volt. 
6o-cycle,  revolving  field  machines  will  be  direct  connected  to  a  Pennsylvania 
Iron  Works  Corliss  horizontal  engine  operating  at  80  r.p.m.  The  new  plant  will 
be  thoroughly  up-to-date  with  a  saltwater  supply  for  condensing  purposes. 
A  simple  and  effective  conduit  system  will  be  installed  for  distribution 
throughout  the  underground  district.  The  company  recently  arranged  for  a 
bond  issue  of  $400,000  to  provide   for  the   new  construction  work. 

DENVER,  COL.— Chas.  B.  Haskell,  secretary  of  the  Routt  County  Electric 
Light  &  Power  Company,  states  that  bids  for  the  work  on  the  proposed  electric 
light  plant  will  be  received  about  Jan.    i.     The  probable  cost  will  be  $60,000. 

WATERBURY,  CONN. — The  question  of  installing  an  electric  light  plant  in 
the  city  hall,  to  light  the  public  buildings,  is  under  consideration.  R.  A.  Cairns 
is  City   Engineer. 

WASHINGTON,  D.  C— According  to  the  annual  report  of  Walter  C.  Allen, 
electrical  engineer  for  the  District  of  Columbia,  for  the  fiscal  year  ended  June 
30,  1903,  the  work  of  changing  the  system  of  arc  lighting  from  the  old- 
style,  open-scries  lamps  to  those  of  the  enclosed  type  was  completed  during  the 
year.  The  number  of  such  lamps  in  operation,  June  30,  1903,  was  584  en- 
closed-multiple  lamps.  The  service,  it  is  stated,  has  been  greatly  improved  by 
this  change,  the  number  of  lamps  reported  out  being  considerably  reduced. 
According  to  the  report,  9.4  miles  of  underground  cable,  containing  282.85 
miles  of  wire  was  laid  during  the  year.  The  total  number  of  miles  of  under- 
ground cable  now  laid  in  the  District  is  21.58  aggregating  1,046.20  miles  of 
conductor. 

WASHINGTON,  D.  C. — The  Universal  Light  &  Power  Company  has  been 
incorporated  here  with  a  capital  stock  of  $750,000.  The  incorporators  are  Robert 
K.  Van  Mater,  Ralph  Wormelle,  Edwin  L.  Bradford  and  Leonard  A.  White. 

SANDERSVILLE,  GA. — Nisbet  Wingfield,  of  Augusta,  will  prepare  plans 
for  water  works  and  an  electric  light  plant  for  Sandersville.  Bonds  have  been 
sold,  and  bids  for  construction  will  soon  be  asked. 

JOLIET,  ILL. — It  is  reported  that  the  Gaylor  Syndicate  is  about  to  start 
work  to  develop  water  power  south  of  Joliet  on  Des  Plaines  River  and  Drainage 
Canal.     Major  Siddons,  of  Chicago,  is  chief  engineer. 

QUINCY,  ILL. — There  is  a  lighting  war  on  at  present  between  the  Quincy 
Gas  and  Electric  Light  Company  and  the  Independent  Light  and  Power  Com- 
pany. The  former  announces  that  it  has  cut  its  rates  to  the  extent  of  60 
per  cent. 

COLUMBUS,  IND. — The  city  council  has  decided  to  install  a  new  electric 
light  plant  to  take  the  place  of  the  present  one  which  is  obsolete  and  worn  out. 

TELL  CITY,  IND. — The  Tell  City  Electric  Company  has  turned  over  all 
its  property,  including  the  electric  light  plant  and  entire  system,  to  the  city. 
The  plant  is  being  moved  to  the  water  works  plant  at  the  outskirts  of  the  city 
The  electric  lights  will  hereafter  be  furnished  by  the  city. 

MARION,  IND. — The  Citizens'  Light  &  Heating  Company,  which  was  re- 
cently granted  a  franchise  in  this  city,  has,  we  are  informed,  refused  the  same 
on  account  of  the  unreasonable  restrictions  imposed  by  the  City  Council. 
The  company  is  not  yet  in  existence,  but  will  probably  be  organized  after  the 
election   of  the  new  council. 

NEVAD.^,  IA. — About  $7000  will  be  expended  in  improvements  to  the  elec- 
tric light  plant.     W.  A.   Curtis  is  the  manager. 


IIAMUUKtj,  lA. — It  If  reported  that  John  Gutache  and  otheri  propoae  con- 
ilructing  an  electric  light  ayatem  along  country  roada.  It  will  be  nccesiary 
to  enlarge  the  local  light  plant. 

GIKAKI),  KAN. — W.  II.  Kyun,  mayor,  writea  that  it  ia  propoaed  to  con- 
atriict  a  niunlcia|d  electric  light  plant   to  coat   alioiit   $20,000. 

IIAKKODS,  KY.— .Seaaongood  &  Mayer  have  purchased  an  iaaue  of  $12,000 
Worth  III  honda  10  insure  the  building  o(  a  municipal  lighting  plant. 

WAKKI'IKLI),  MA.SS. — It  waa  voted  Nov.  9  to  appropriate  $2600  to  ex- 
tend the  electric  light  plant. 

WARE,  MASS.— The  Ware  Electric  Light  Company  has  appropriated 
$20,000  to  be  ex|>ended  in  enlarging  ita  power  plant. 

BELZONI,  MISS. — The  eitizena  have  voted  to  Iaaue  $20,000  bonda  for 
water  worka  and  an  electric  light  plant. 

WUITEFIELI).  N.  II.— P.  T.  Kellogg,  of  Whilcfield,  is  inlerealed  in  devel- 
oping the  power  at  the  plant  of  the  Molly  Falla  Light  &   Power  Company. 

Mil, FORD,  N.  II.— The  Milford  Electric  Light  Company'a  plant  waa  lold 
at  auction  recently  and  bid  in  by  an  agent  of  the  bondholder*  for  $53,800. 
The  plant  furniahea  current  for  both  Milford  and  Wilton. 

JAMESTOWN,  N.  Y.— It  wa»  voted  Nov.  3  to  raiae  $15,000  by  direct  tax 
for  enlarging  the  lighting  plant. 

SIDNEY,  OHIO. — An  ordinance  is  under  conaideration  in  Council  granting 
II.    Bailey  and  associates,  of  Piqua,  a   franchiae  for  an   electric   light   plant. 

TROY,  OHIO.— The  contract  for  an  electric  light  plant  for  the  court  house 
has  been  awarded  to  the   Ilobart   Electric   Mfg.    Company,  of  Troy,    for   $5047. 

MANSFIELD,  OHIO.— D.  S.  Koontz,  Clerk  of  Council,  writea  that  the 
citizens  have  voted  to  grant  a  franchiae  to  the  Mansfield  Railway,  Light  & 
Power   Company. 

TOLEDO,  OHIO. — The  Toledo  Railway  &  Light  Company  is  proposing  to 
build  an  addition  to  its  plant.  The  new  equipment  will  include  boilers,  en- 
gines, generators,  etc. 

GENEVA,  OHIO. — The  Geneva  Electric  Illuminating  Company,  capital 
stock  $1000,  has  been  incorporated  by  Elmer  G.  Derr,  Alonzo  M.  Snyder,  F.  A. 
Henry,   H.    B.    Graw  and  others  of  Geneva. 

COLUMBUS,  OHIO.— It  is  stated  that  the  Board  of  Service  plans  to  con- 
struct a  dam  in  Olentangy  River  at  the  new  municipal  light  plant  to  supply  the 
same  with  water  independently  of  the  present  water  works.  The  cost  will  be 
about  $7000. 

MT.  VICTORY,  OHIO.— The  Mt.  Victory  Electric  Light  Company,  of 
Hardin  County,  has  been  incorporated  with  $10,000  capital  stock  by  J.  J. 
Boone,  H.  E.  Dickinson,  W.  F.  Witcraft,  A.  L.  Boyd,  T.  J.  Boyd  and  J.  N. 
Richardson. 

BARBERTON,  OHIO.— The  village  council  has  granted  a  lighting  franchise 
to  O.  C.  Barber,  J.  K.  Robinson  and  M.  J.  Alexander  who  own  the  Barberton 
Inn.  They  propose  to  install  a  lighting  plant  and  will  furnish  current  to 
business  houses. 

CLEVELAND,  OHIO. — Mayor  Tom  L.  Johnson's  cherished  plan  to  bond 
the  city  for  the  purpose  of  erecting  a  municipal  lighting  plant  to  supply  the 
city  with  current  for  lighting  and  to  enter  into  direct  competition  with  the 
Cleveland  Electric  Illuminating  Company,  was  defeated  at  the  election  on 
Nov.  4. 

STEELTON,  PA.— The  Steelton  Heat,  Power  &  Light  Company  is  stated  to 
have  secured  the  contract  for  lighting  the  city  for  five  years,  at  $53  per  light 
per  year. 

JEANNETTE,  PA. — The  Jeannette  Light  Company  has  just  completed  the 
installation  of  60  enclosed  arc  lamps  in  the  streets  of  this  place. 

JOHNSTOWN,  PA. — The  Johnstown  Light,  Heat  &  Power  Company  and  the 
Citizens'  Light,  Heat  &  Power  Company,  of  this  city,  are  to  be  consolidated. 
The  new  company  will  install  some  new  equipment  which  has  already  been  pur- 
chased. The  latter  includes  three  400-kw  turbine  sets  installed  by  Westing- 
house,  Church,  Kerr  &  Company,  boilers,  pumps,  etc. 

NEWPORT  NEWS,  VA.— The  City  of  Newport  News  is  considering  the 
advisability  of  establishing  a  city  electric  light  plant  and  the  city  electrician 
has  been  instructed  to  submit  estimates. 

SEATTLE,  WASH.— The  Wagner-Bullock  Electric  Company,  of  San  Fran- 
cisco, Cal.,  has  secured  the  contract  for  the  generator  equipment  of  the 
municipal  electric  light  plant  for  $17,686. 

REPUBLIC,  WASH. — lExtensive  improvements  are  being  made  in  the 
plant  of  the  Republic  Light  &  Power  Company.  A  flume  has  just  b<en  com- 
pleted, and  the  new  equipment  will  include  a  revolving  field.  General  Electric 
150-kw  generator. 

PLAINFIELD,  WIS. — The  city  electric  light  plant  was  inaugurated  recently, 
the  event  being  marked  with  a  dinner  and  a  general  holiday. 

GUANAJUATO,  MEX.— The  formal  inauguration  of  the  great  electric  light 
and  power  plant  of  the  Guanajuato  Electric  Light  &  Power  Company  which 
took  place  here  on  Oct.  29  was  made  the  occasion  of  festivities  and  celebrations 
lasting  several  days.  The  importance  of  the  project  led  to  the  presence  of 
President  Porfirio  Diaz  and  members  of  his  cabinet  and  many  other  federal 
and  state  officials.  The  company  is  composed  of  Americans.  Henry  Hine,  of 
Colorado  Springs,  Colo.,  is  president;  John  Hays  Hammond,  vice-president; 
Leonard  E.  Curtis,  treasurer;  Irving  W.  Bonbright,  secretary;  H.  H.  Filley, 
resident  manager  and  chief  engineer;  Robert  F.  Doble,  of  San  Francisco,  con- 
sulting engineer.  The  horse  power  already  installed  is  4000  while  the  capacity 
of  the  water  head  and  the  transmission  lines  is  8ooo-hp.  The  cost  of  the  work 
up  to  this  time  is  about  $500,000,  Mexican  money..  The  construction  of  the 
plant  began  fourteen  months  ago.  Details  of  this  plant  have  already  been 
printed  in  these  columns. 
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The  Electric  Railway. 


LOS  ANGELES,  CAL.— It  is  announced  that  the  Pacific  Electric  Railway 
Company  will  abolish  its  steam  power  plant  at  Pasadena  and  install  a  sub- 
station there.  The  central  station  at  Los  Angeles  is  to  furnish  all  power  for 
the  company's  suburban  lines. 

HARTFORD,  CONN.— At  the  annual  meeting  of  the  Farmington  Street 
Railway  Company  in  Hartford  the  directors  elected  Mr.  James,  president;  Mr. 
Barney,  vice-president,  and  Mr.  Robbins,  secretary,  treasurer  and  general  man- 
ager. 

DANBURY,  CONN.— The  United  Gas  Improvement  Company,  of  Philadel- 
phia, which  controls  the  Connecticut  Railway  &  Lighting  Company,  has  voted 
to  proceed  at  once  with  the  building  of  its  trolley  extension  from  Cheshire  to 
VVaterbury.  An  engineer  is  now  engaged  in  buying  the  right  of  way  for  the 
extension. 

LEVVISTON,  IDAHO. — It  is  said  tliat  articles  of  incorporation  will  soon 
be  taken  out  for  the  Lewiston  &  Southeastern  Electric  Railway  Company.  Back 
of  the  company  is  Col.  Judon  Spofford.  The  plan  is  to  build  an  electric  rail- 
way from  Lewiston  to  Grangeville. 

CHICAGO,  ILL. — Judge  Grosscup  decided  that  the  receivers  of  the  Chicago 
Union  Traction  Company  shall  increase  the  wages  of  the  power  house  and 
shop  men  of  the  Chicago  Union  Traction  Company   lo  per  cent. 

DECATUR,  ILL. — The  street  railway,  gas,  electric  light  and  steam  heating 
properties  of  Decatur,  all  owned  by  the  McKinley  syndicate,  are  to  be  con- 
solidated with  the  Decatur,  Springfield  &  St.  Louis  Railway,  which  is  now 
under  construction. 

CHICAGO,  ILL. — The  Sanitary  District  of  Chicago  has  decided  to  permit 
the  South  Side  Elevated  R.R.  Company  to  draw  water  from  the  39th  Street 
conduit  for  use  for  condensing  purposes  in  its  new  power  house.  The  com- 
pany is  to  pay  the  Sanitary  District  $1.00  per  rated  horse  power  a  year  as  com- 
pensation.    This  will  yield  the  District  about  $6000  a  year  in  revenue. 

GRANITE  CITY,  ILL. — The  power  house  and  car  sheds  of  the  Granite 
City  &  St.  Louis  Electric  Railway  Company,  now  located  in  Venice,  are  to  be 
removed  to  Granite  City.  The  change  of  location  is  mostly  due  to  the  fact 
that  in  the  near  future  the  line  will  be  extended  to  several  large  cities  in  the 
county,  and  the  location  selected  in  Granite  City  is  more  central.  The  erection 
of  the  buildings  will  be  commenced  this  winter. 

FREEPORT,  ILL. — The  Freeport-Dixon  Electric  Company  has  been  incor- 
poratfd,  capital  stock  $50,000.  The  incorporators  and  first  board  of  directors 
are  O.  T.  Smith,  F.  W.  Siecke,  W.  A.  Hance,  Boyd  P.  Hill,  C.  J.  Hildreth, 
R.  P.  Eckert  and  F.  A.  Reed,  all  of  Freeport.  It  is  proposed  to  construct  a 
line  from  Freeport,  Stevenson  County,  III.,  to  South  Freeport  station,  thence 
to   Forreston  and   Polo,   in  Ogle   County,  and  thence  to  Dixon,  in  Lee   County. 

CHICAGO,  ILL. — Three  thousand  employees  of  the  Chicago  City  Railway 
went  out  on  strike  on  the  morning  of  Nov.  12.  The  company  made  a  few  at- 
tempts to  run  cable  and  electric  cars  during  the  forenoon,  but  violence  imme- 
diately began  on  the  part  of  the  sympathizers  of  the  strikers.  Crews  of  non- 
union men  were  assaulted  and  several  were  severely  injured.  Car  windows 
were  smashed;  slots  plugged  and  other  acts  of  violence  committed.  The  as- 
surances of  a  peaceable  strike  were  openly  violated  on  every  band.  The  public 
was  greatly  inconvenienced  and  all  sorts  of  vehicles  were  pressed  into  service 
for  public  transportation.  The  men  struck  when  the  company  refused  to  in- 
crease wages  from  24  to  28  cents  an  hour  for  motormen  and  conductors. 
They  also  demanded  a  "closed  shop"  policy,  none  but  union  men  to  be  em- 
ployed, and  that  their  demands  he  submitted  to  arbitration.  The  company  was 
willing  to  arbitrate  the  wage  question,  but  would  not  agree  to  the  "closed 
shop"  policy.  At  the  present  writing  the  Wentworth  Ave.  electric  line  is  be- 
ing operated  under  the  protection  of  1000  policemen  and  the  company  is  pre- 
paring to  establish  service  on  other  lines  in  a  like  manner.  There  is  still 
more  or  less  violence  on  the  part  of  the  sympathizers  of  the  strikers.  General 
Manager  McCuUoch  stated  that  no  one  connected  with  the  tfbmpany  "is  thinking 
about  arbitration."  On  Monday  of  this  week  150  lineman,  repair  men  and 
dynamo   men    joined    the   strike. 

COLUMBUS,  IND. — An  interurban  electric  railway  to  connect  Columbus, 
Hope,  Norristown  and  Shelbyville  is  projected.  The  line  will  be  26  miles  in 
length. 

VALPARAISO,  IND. — The  Northern  Indiana  Traction  Company  will  ask 
Valparaiso  for  a  franchise  for  the  new  South  Bend-Chicago  line.  Franchises 
have  been  granted  by  South   Bend,  New  Carlisle,  Laporte  and  Westville. 

JEFFERSONVILLE,  IND.— The  Ohio  Valley  Traction  Company  has  been 
organized  to  construct  an  electric  railway  from  this  city  to  the  State  forest 
preserve  near  Henryville,  and  to  erect  a  modern  hotel  at  Blue  Lick  Springs, 
George  II.  Holzbog,  E.  C.  Eaken  and  G.  H.  Voight  arc  interested. 

RICHMOND,  IND. — Contracts  have  been  let  for  enlarging  the  power  house 
of  the  Dayton  &  Western  Traction  Company  at  West  Alexandria,  and  for 
equipping  it  with  additional  machinery.  This  addition  to  the  power  facilities 
of  the  company  is  made  necessary  by  the  large  increase  in  traffic. 

SEYMOUR,  IND. — At  a  recent  meeting  in  this  city  of  the  stockholders  of 
the  Central  Indiana  Electric  Railway  Company  the  following  directors  were 
elected:  J.  T.  Stout,  John  Stratton,  J.  B.  Burrell,  G.  A.  Robertson,  H.  C. 
Johnson  and  G.  W.  Caldwell.  Chief  Engineer  Cranshaw  announced  that  the 
survey  of  the  line  from  Columbus  to  French  Lick  had  been  completed.  Con- 
struction work  on  this  line  will  begin  early  next  year. 

TOPEKA,  KAN.— Senator  J.  K.  Codding,  of  Westmoreland,  and  L.  G. 
Beal,  of  Topeka,  are  interested  in  a  plan  to  construct  an  electric  railway  from 
Topeka  west  along  the  Kaw  Valley  to  Manhattan. 

FRANKFORT,  KY. — Articles  of  incorporation  have  been  filed  with  the  Sec- 
retary of  State  for  the  incorporation  of  the  Frankfort  and  Versailles  Traction 
Company;  capital  $300,000.  The  new  company  will  operate  the  recently  ac- 
quired Frankfort  &  Suburban  Street  Railway  and  extend  the  line  to  Versailles. 


Albert  Norvali,  of  Cincinnati,  Jno.  T.  Buckley,  of  Frankfort,  and  other* 
are  interested. 

KEYSER,  MD. — An  electric  railway  will  be  built  between  Keyser  and 
Westernport,   Md.,  making  a  continuous  line   from   Cumberland   to  Keyser. 

MILFORD,  MASS.— At  the  annual  meeting  of  the  Milford  &  Uxbridge 
Street  Railway  Company  the  following  officers  were  elected:  John  T.  Manson, 
of  New  Haven,  president;  Sydney  Harwood,  of  Boston,  vice-president;  J.  E. 
Walker,  of  Milford,  Mass.,  treasurer. 

TEMPLETON,  MASS.— After  failing  to  get  authority  from  the  Railroad 
Commission  to  issue  a  large  amount  of  bonds,  it  is  said  that  William  E. 
Barrett,  who  practically  owns  the  Templeton  Street  Railway  Company,  will 
put  the   affairs  of  the  company  into  the  hands  of  a   receiver. 

FLINT,  MICH. — A  franchise  has  been  granted  for  the  Flint-Flushing- 
Fenton  electric  line.  E.  O.  Wood,  of  Flint;  Clarence  Tinker,  of  Fenton,  and 
Franklin  P.   Sayrc,  of  Flushing,  are  the  promoters. 

NILES,  MICH. — S.  G.  McMichael,  of  Chicago,  who  heads  a  project  to  build 
an  electric  railway  from  Benton  Harbor  to  Dowagiac  via  Eau  Claire,  has  been 
in  Niles  in  quest  of  a  franchise.  It  is  the  intention  to  build  the  line  from 
Eau   Claire  to   Niles. 

GRAND  RAPIDS,  MICH.— It  is  announced  that  the  power  house  for  the 
proposed  Grand  Rapids  &  lona  Railway  will  be  located  at  Lowell.  Among 
those  interested  in  the  enterprise  are  Gov.  A.  T.  Bliss,  of  Saginaw;  E.  M. 
Hopkins,  of  Dayton;  exGov.  J.  T.  Rich,  of  Detroit;  J.  L.  Hudson,  of  De- 
troit; C.  H.  Pomcroy,  of  Saginaw;   Robert  Graham,  of  Saginaw. 

VIRGINIA  CITY,  MONT.— The  Bismarck-Nugget  Mining  Company  has 
secured   a   franchise   for  an   electric  railway   from   Sheridan  to   Brandon. 

RENO,  NEV. — The  City  Council  has  granted  a  street  railway  franchise  to 
J.   B.   O'Sullivan,  John   Saunderland  and   Oscar   Smith. 

TRENTON,  N.  J.— The  Trenton  Terminal  Railroad  Company  has  been  in- 
corporated in  this  city  for  the  purpose  of  building  a  connecting  line  between 
the  Camden  &  Trenton  Railway  and  the  Trenton  &  New  Brunswick  Rail- 
road. The  capital  of  the  company  is  $100,000,  and  the  road,  as  at  present 
planned,  will  be  2900  ft.  long.  The  incorporators  are  Henry  V.  Massey,  of 
Merion,  Pa.;  Mitchell  B.  Perkins,  of  Beverly,  N.  J.;  James  S.  Gilbert,  of 
Bordentown,  N.  J.;  R.  W.  D.  Alboury,  of  Beverly,  N.  J.;  Linton  Satterth- 
waite,  Stephen  A.  Cook  and  A.  V.  Robinson,  of  Trenton. 

PORT  CHESTER,  N.  Y.— The  New  York  State  Court  of  Appeals  sustained 
the  State  Railroad  Commission  in  its  grant  of  the  certificate  of  public  con- 
venience under  Section  59  of  the  railroad  law  to  the  New  York  &  Port  Chester 
Railway  Company.  The  case  is  a  proceeding  in  certiorari  brought  by  the  New 
York  City  and  Westchester  Railroad  against  the  Railroad  Commission.  The 
Port  Chester  road  thus  wins  in  all  courts.  The  New  York  aldermen  still  hold 
aloof,  however,  from  a  favorable  vote  or  any  action  at  all. 

AKRON,  OHIO.— The  Northern  Ohio  Traction  &  Light  Company  has  placed 
a  contract  with  the  General  Electric  Company  for  a  700-hp  Curtis  turbo-gen- 
erator unit,  to  be  installed  at  the  main  power  house  in  Akron. 

PAINESVILLE,  OHIO.— The  Cleveland,  Painesville  &  Eastern  Railway 
is  extending  its  line  in  Painesville  to  connect  with  the  tracks  of  the  Cleveland, 
Painesville   &   Ashtabula   Railway   now   operating   to   the   outskirts   of  the   town. 

TOLEDO,  OHIO. — It  has  developed  that  parties  independent  of  the  Detroit, 
Monroe  &  Toledo  Short  Line  Railway  are  securing  a  right  of  way  for  a  line 
from  Toledo  to  Detroit.  The  proposed  route  taps  territory  to  the  west  of  the 
present   line. 

MARIETTA,  OHIO.— The  Parkersburg,  Marietta  &  Interurban  Railway  is 
making  surveys  for  a  line  from  a  point  opposite  Marietta  to  Sistersville,  on 
the  West  Virginia  side,  a  distance  of  35  miles.  Eventually  this  will  be  ex- 
tended to  Wheeling,  forming  an  unbroken  line  of  electric  roads  from  Parkers- 
burg to   Pittsburg. 

CONNEAUT,  OHIO.— The  Conneaut  &  Erie  Traction  Company  has  com- 
pleted its  line,  and  the  first  car  was  run  from  Erie  to  Conneaut  a  few  days 
ago.  There  is  now  an  unbroken  line  of  electric  roads  from  Erie  to  Toledo, 
and  links  which  will  complete  communication  between  Buffalo  and  Chicago  are 
under  actual   construction. 

CINCINNATI,  OHIO.— The  Cincinnati  Rapid  Transit  Railroad  Company 
has  elected  the  following  officials:  J.  G.  Schmidlapp,  August  Herrmann,  H.  H. 
Hoffman,  W.  H.  Alms,  M.  E.  Ingalls,  C.  H.  Rowe  and  L.  Ault,  directors. 
J.  G.  Schmidlapp  was  elected  president;  August  Herrmann,  vice-president,  and 
H.  H.  Hoffman,  secretary.  The  company  will  shortly  place  $250,000  stock  on 
the  market. 

LAWTON,  O.  T. — The  Lawton,  Wichita  Mountain  and  Western  Electric 
Railway  Company  has  been  organized  for  the  purpose  of  building  an  interurban 
electric  railway  75  miles  long  to  run  from  Lawton  to  Fort  Sill  and  from 
Lawton  to  L.one  Wolf.  The  company  has  its  principal  office  at  Lawton.  Its 
capital  stock  is  $200,000.  The  financial  arrangements  for  building  the  road  are 
said  to  have  been  made.  Among  the  incorporators  are  C.  W.  Johnson,  of 
Montgomery,  Ala.;  S.  P.  Brundage,  of  St.  Louis,  Mo.;  J.  R.  Brattan,  of  Car- 
thage,  Mo.;   Edward   F.   Mitchell,  of  El   Reno,   Okla. 

SUMI'TER,  ORE. — From  present  indications  the  construction  of  an  electric 
road  between  Sumpter  and  Bourne,  Ore.,  will  be  under  way  within  the  next 
few  months.  Henry  Hewett,  a  wealthy  lumberman  of  Tacoma,  has  agreed  to 
furnish  75  per  cent,  of  the  capital.  The  cost  of  constructing  the  road  is 
estimated  at  from  $75,000  to  $100,000. 

CHAMBERSBURG,  PA.— The  Chambersburg,  St.  Thomas  &  Fort  Loudon 
Electric  Railway  Company  has  been  organized  to  build  an  electric  railway 
from  Chambersburg  to  St.  Thomas  and  Fort  Loudon.  The  officers  of  the 
company  are  John  R.  Eberly,  president;  Frisby  Miller,  secretary;  Dr.  F. 
G.    Strock,   treasurer. 

BANGOR,  PA.— The  Bangor,  East  Bangor  &  Portland  Street  Railway 
Company  has  purchased   the   large   plant  of   the   Bangor   Electric   Light,   Heat 
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\  I'owrr  Comimny  Tlir  trullry  company  Inlciidi  iiidking  iome  (Itcrattoiu, 
..(icr  which  il  will  exlciul  llir  line  (roiii  the  prcKiil  Irrmimu  aI  Portland  to 
the  Delaware  Water   C,a\t  ami   .SlrouJiluirg. 

VVKST  CIIKSTF.R,  I'A.— The  Weat  Cheiter  &  I'otHlown  Improvement  Com- 
pany, recently  Incorpcraleil,  1m»  or8uni«e<l  an  (ollnwa:  Bayard  A.  Conrail.  of 
Font,  prealdent;  l-raiik  Lirren.  of  Ka»t  C.uahen.  vue  preaideni J  Horace  A.  I'el 
tera.  of  Upper  Mochlan,  .("cietary.  The  plan  of  the  company  ia  to  bnil.l  an 
clectiic  railway  through  Onklandi,  Whitford,  l.ionville,  ICagle.  Font.  Lud- 
wig's  Corner,   Nanlnieiil   N'lllngr  and  Tughtown. 

ALTOONA.  I'A.— The  Alloona  City  I'aaaengrr  Kailwuy  Company,  the 
Tyrone  Klectric  Railway  Company,  and  the  Altoona  &  Logan  Valley  Electric 
Railway  Company  have  been  recently  connolidated  under  the  name  of  the  Al- 
loona S(  Logan  Valley  Klectiic  Railway  Company.  Thia  property  ia  one  of 
the  more  important  propertie.  owned  by  The  American  Railways  Company, 
which,  four  years  since,  acquired  practically  all  of  the  stock  of  the  Altoona  & 
I^gun  Valley  Klectric  Railway  Company,  and  thrcnigli  the  said  com|>.-iny  most 
of  the  Slock  of  the  Altoona  City  I'.nssenger  Railway  Cmi.any.  AH  of  the 
remaining  ^ha^es  of  these  companies  have  since  been  purchased  by  The  Ainrr- 
ican  Railways  Company,  which  has  also  taken  over  the  stock  and  bond*  of  the 
Tyrone   Klectric   Railway   Company. 

NASHVILLE,  TENN.— r.  1".  Tond,  local  solicitor  of  the  Intcnirban  Electric 
Railway,  has  been  notified  that  a  deal  has  been  closed,  which  assures  the 
building  of  the  inlerurban  roads  to  Gallatin  and  Mt.  Pleasant.  C.  W.  Ruth,  of 
Pittsburg,   is   president  of  the  company. 

MEMPHIS,  TENN.— The  Wcstinghouse  Electric  &  Manufacturing  Com- 
pany is  i.repaiing  plans  and  specifications  for  the  25-mile  electric  railway  to  be 
built  between  Memphis  .-.nd  Colliersville,  Tenn.  The  line  will  cost,  it  is 
said,  $100,000  and  is  being  projected  by  the   Shelby  Traction   Company. 

DEN  ISDN,  TEX.— The  capital  stock  of  the  Dcnison  &  Sherman  Railway 
Company  has  been  increased  from  $100,000  to  $200,000.  It  is  stated  that  the 
company  will  make  extensive  improvements. 

EL  PASO,  TKX.— J.  H.  Nations,  J.  S.  Dodge  and  others  of  this  city  have 
applied  to  the  city  council  for  a  franchise  for  the  construction  and  operation 
of  a  street  railway  to  run  to  the  Highland   Park  addition. 

TAYLOR.  TEX.— Henry  Wisden.  of  Columbus,  Ohio,  has  been  investigat- 
ing the  situation  with  the  view  of  building  and  operating  an  interurban  elec- 
tric railway  between  this  place  and  Austin.  It  is  reported  that  the  project 
contemplates  the   establishment   of  a  large  power  plant  on   the    Colorado   River. 

WHEELING,  W.  VA.— The  Wheeling  Traction  Company  may  extend  its 
line  from  Barton  to  St.   Clairsville. 

FOND  DU  LAC,  WIS.— The  Wisconsin  Central  Railway  Company  has  filed 
an  amendment  to  its  articles  of  organization  providing  for  the  building  of  two 
extensions,  one  from  Park  Falls,  Price  County,  10  miles  northeast  into  Ash- 
land  County;   the  other,   from  Glidden,  Ashland  County.  8  miles  southwest. 

MONTREAL,  QUE.— The  Montreal  Terminal  Company  has  applied 
to  the  City  Council   to  construct  lines  on  a  large  number  of   the  city  streets. 

GUELPII.  ONT. — The  by-law  voted  on  recently  by  the  citizens  of  Guclph 
for  taking  over  the  Guelph  Radial  Railway  by  the  city  was  carried.  The  cost 
will  be  $78,000. 

PORT  ARTHUR,  ONT. — Port  Arthur  is  about  to  increase  its  electric  power 
for  running  its  municipal  lighting  plant  and  the  street  railway  between  Port 
Arthur  and  Fort  William.  The  additional  power  will  be  secured  from  the 
Current  River. 


LEGAL. 


TELEPHONE  RIGHT  OF  WAY.— A  Supreme  Court  decision  at  Topeka, 
Kan.,  requiring  telephone  companies  to  secure  rights  of  way  from  owners  of 
land  along  public  highways  will  cause  much  vexation  to  telephone  companies  in 
Kansas.  Telephone  lines  are  being  built  all  over  the  state,  and  thousand  of 
instruments  have  been  placed"  in  farmers'  houses.  Now  these  companies  will 
have  to  secure  rights  of  way   and  pay  concessions  to  many   farmers. 


patriilcd    autoinalic    street    car    «wllcli.      T.    G.    McCarthy    ia    iirrsidciit.    W.    K. 
Smith,  secretary  and  general  manager,  and  George  U.   Williams,   treaturcr. 

THE  UAI.DWIN  ROWLAND  ELECTRIC  SWITCH  COMPANY  hu.  been 
Incorpoialed  at  New  Haven.  Conn.,  to  manufacture  I  street  railway  switch. 
The  comiiuny  is  capitalized  at  t>3S,ooo>  The  olticcrs  are;  President,  R.  S. 
WoodriiH;  vice  president,  II.  L.  Rowland;  treasurer,  N.  W  Kendall;  secretary 
and  general  iiiaiiagrr,  F.   W.   Raynmnd. 

PERSONAL. 


NEW  Industrial  companies. 


THE  THOMPSON  ELECTRIC  COMPANY,  of  St  Paul,  Minn.,  has  changed 
its  name  to  Northwestern   Electrical    Supply   Company. 

WILLIAMS  ELECTRIC  &  MANUFACTURING  COMPANY,  of  Jersey 
City,  has  been  incorporated;  capital,  $10,000.  Incorporators:  J.  Edgar  Tacka- 
berry,  James  T.   Clark  and  George  A.   Williams. 

MARCELLUS  &  WALTON,  New  York,  have  been  incorporated  to  manu- 
facture motors  and  electrical  machinery;  capital,  $10,000.  Directors:  H.  L. 
Marcellus  and  F.  W.  Walton,  New  York,  and  H.   L.  Hull,  Brooklyn. 

THE  MOLINE  INCANDESCENT  LAMP  COMPANY,  of  Moline,  HI.,  has 
been  incorporated  to  manufacture  electrical  apparatus;  capital,  $30,000.  In- 
corporators: Albert   H.   Kreitler,   Conrad   F.   Gratz,   Sr.,   Elmer  E.   Morgan. 

BROWN  ELECTRICAL  CONSTRUCTION  COMPANY,  Chicago,  has  been 
formed  with  a  capital  of  $50,000,  for  manufacturing  electrical  and  mechanical 
supplies.     Incorporators:  William  E.  Church,  Roger  Sherman,  David  O.  Dundar. 

THE  GENERAL  STORAGE  BATTERY  COMPANY,  of  New  York  City, 
has  been  incorporated  with  a  capital  of  $1,000,000  to  manufacture  electric  stor- 
age and  primary  batteries.  The  directors  are  Julius  H.  Susmann,  John  G. 
Greenburgh,  Adolph  Prochownick  and  Joseph  Rijur,  of  New  York  City. 

THE  AMERICAN  AUTOMATIC  SWITCH  COMPANY  has  been  incor- 
porated   at    Pueblo,    Col.,    with   a    capital    stock    of   $100,000,    to   manufacture   a 


MK.  UALl'll  I).  MERSIION,  K.  K..  hi|S  returned  from  a  trip  to  England 
and   the  Continent   made   for   consultation  work. 

MR.  JOHN  M.  ANDERSON,  treasurer  of  the  Albert  &  J.  M.  An<lrr»on 
ManiifiK'turinK  Company,  of  Boston,  Mais.,  was  a  visitor  in  New  York  last 
week. 

MK.  A.  FREDERICK  COLLINS  has  Uken  space  in  the  Electricity  Building 
at  the  St.  Louis  Fair,  to  exhibit  his  ap|iaratus  for  wireless  telephony,  etc., 
which   hat  aroused  a  good  deal  of  public  interest. 

MR.  R.  PERCY  SELLON,  E.  E..  who  is  prominently  Identified  with  elec- 
trical affairs  in  England  and  is  connected  with  the  Otis  Elevator  interests  there, 
is  visiting  thi«  country  for  a  few  weeks.  Mr.  Scllon  was  last  over  here  in  the 
Spring  of   igoi. 

MR.   W.    KELSEY   SCHOEPF,   president   of   the   Cincinnati   Traction   Com- • 
pany,  confirms  the  story  that  the  ElkinsWidener  Syndicate  will  spend  $10,000,- 
000   developing  200,000  horse   power  on   the   Ohio  Falls,   and    supply   current  to 
Indinnnpnlis   and   Cincinnati   traction    lines. 

DR.  F.  A.  C.  PERRINE,  president  of  the  Stanley  Electric  Manufacturing 
Company,  and  formerly  professor  of  electrical  engineering  at  Leland  Stanford, 
Jr.,  University,  will  deliver  the  Founder's  Day  address,  .Nov.  30,  at  the 
Thomas   S.   Clarkson    Memorial    School   of   Technology,    Potsdam,    N.   Y. 

MR.  CHARLES  T.  YERKES  arrived  from  London  last  week.  A»  to  work 
in  the  British  metropolis  he  said:  "We  have  enough  money  and  are  satisfied 
to  carry  out  what  we  have  started.  The  work  in  London  on  the  new  electric 
underground  is  well  under  way,  and  about  one-half  of  it,  the  part  from  Baker 
Street  to  Waterloo,  will  be  finished  in  about  one  year.  The  rest  will  be  com- 
pleted within  live  years." 

MR.  FRANK  M.\RTIN,  who  for  some  three  years  past  has  held  a  position 
under  the  U.  S.  Navy  Department,  in  charge  of  the  light,  heat  and  power  plant 
at  the  Brooklyn  Navy  Yard,  has  resigned  in  order  to  assume  charge  of  the 
electrical  department  of  the  University  Power  Company,  Princeton,  N.  J., 
which  will  furnish  light,  heat  and  power  to  Princeton  University,  campus, 
etc.,  and  in  the  town.     The  plant  is  just  about  starting  up. 

MR.  W.  D'A.  RYAN.— At  the  238th  meeting  of  the  New  York  Electrical 
Society,  which  will  be  held  Nov.  30,  in  this  city,  Mr.  W.  D'A.  Ryan 
will  lecture  on  "Practical  Problems  in  Lighting  and  Illumination."  This  lec- 
ture will  be  full  of  interest,  and  will  be  illustrated  by  numerous  experiments. 
Mr.  Ryan  has  long  given  special  attention  to  the  engineering  aspects  of  il- 
lumination,  and   his  lecture  will  have   a  decidedly  practical  value. 

MR.  FREDERIC  J.  NICIIOLLS,  the  well-known  Canadian  electrical  man- 
ufacturer and  general  manager  of  the  Canada  Foundry  Company  and  Canadian 
General  Electric  and  Dominion  Iron,  states  that  he  considers  that  the  present 
depression  in  the  iron  and  steel  markets  is  purely  temporary,  and  that  better 
prices  will  be  seen  in  the  near  future.  In  expectation  of  better  prices  Mr. 
NichoIIs  has  advised  the  Dominion  Iron  &  Steel  Company  to  proceed  with  the 
erection    of   new    mills. 

MR.  ARTHUR  W.  FIELD  has  retired  from  the  position  of  secretary  and 
general  manager  of  the  Edison  Electric  Light  Company  of  Columbus.  His  re- 
tirement is  the  result  of  the  merger  of  the  Edison  Company  with  the  Columbus 
Railway  Company,  the  new  company  being  a  leasing  company  known  as  the 
Columbus  Railway  &  Light  Company.  Mr.  Field  has  been  identified  with  the 
Edison  interests  for  a  number  of  years.  He  was  one  of  the  organizers  of  the 
Ohio  Electric  Association  and  was  twice  president  of  that  organization. 

MR.  J.  B.  HOGE,  secretary  of  the  Federal  Telephone  Company,  Cleveland, 
Ohio,  has  been  made  general  manager  of  the  entire  Federal  properties  and  will 
succeed  Mr.  Maxime  Reber  who  will  enter  business  in  St.  Louis.  Mr.  C.  Y. 
McVey,  at  present  manager  at  Youngstown,  will  become  assistant  general  man- 
,  ager  of  the  Federal  Company.  Mr.  W.  F.  Crossley,  superintendent  of  the 
Columbiana  County  system,  will  also  have  charge  of  the  Youngstown  system. 
Mr.  O.  F.  French,  for  some  time  acting  manager  of  the  Cuyahoga  Telephone 
Company  has  been  made  general  manager  of  that  company. 

DR.  W.  J.  MORTON  writes  us  to  say  that  the  newspaper  reports  of  his 
remarks  before  the  Society  of  Medical  Jurisprudence  are  not  quite  correct,  as 
noted  in  our  issue  of  November  14.  "As  to  what  kind  of  cancer  rould  be 
cured  or  could  not  be  cured,  I  didn't  draw  the  distinction  as  it  appears,  and 
as  to  the  remark  that  'I  have  a  patient  whom  I  have  been  trying  to  burn  for 
a  year  and  he  simply  won't  burn,'  this  was  made  by  another  speaker,  and  is 
so  utterly  at  variance  with  the  physical  facts,  that  it  would  be  most  painful 
to  me  to  father  it." 

MR.  C.  H.  HINES. — Official  announcement  is  made  of  the  appointment  of 
.Mr.  C.  H.  Hines  as  electrical  engineer  of  the  Canadian  Pacific  Railway,  with 
headquarters  at  Montreal.  He  reports  to  Mr.  E.  A.  Williams,  the  superin- 
tendent of  rolling  stock.  His  duties  are  thus  defined:  He  will  have  general 
supervision  over  all  electrical  matters,  including  power  and  lighting  circuits, 
generators,  motors,  arc  and  incandescent  lamps,  and  other  electric  machinery 
and  apparatus  as  directed.  He  will  prepare  standard  and  special  plans  and 
estimates  as  required,  and  it  shall  be  his  duty  to  supervise  the  construction, 
operation  and  maintenance  of  electric  installations  and  circuits  in  order  to 
insure  compliance  with  plans,  rules  and  specifications  pertaining  to  same.  In 
the  execution  of  new  work,  general  and  special  repairs  and  maintenance  of 
electric  plants,  divisional  employees  will  act  under  his  instructions  as  directed 
and   limited  by   the  general    superintendents   of   their  respective  divisions. 
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MR.  JOII.N  CALUEK,  who  has  been  with  the  C.  W.  Hunt  Company  as  its 
executive  engineer,  left  on  Nov.  14,  for  Ilion,  N.  Y.,  where  he  will  be  con- 
nected with  the  management  of  the  Remington  Typewriter  Company.  Before 
leaving,  he  was  treated  to  a  pleasant  surprise.  A  few  minutes  before  the  noon 
hour,  members  and  employees  of  the  company  gathered  around  his  desk  to 
participate  in  the  presentation  of  a  handsome  silver  loving  cup  suitably  in- 
scribed. Mr.  George  S.  Humphrey  presented  the  token  to  him,  with  a  few  ap- 
propriate remarks,  expressing  the  esteem  in  which  he  was  held  both  profes- 
sionally and  personally  by  the  donors.  Mr.  Calder  made  a  brief  impromptu 
reply,  expressing  his  thanks  for  the  gift  and  his  regret  at  severing  the  pleasant 
associations  he  had  formed  while  in  the  employ  of  the  C.  VV.  Hunt  Company. 
While  this  company  loses  an  efficient  officer,  the  Remington  Tyjicwriter  Com- 
pany is  to  be  congratulated  on  the  acquisition  of  a  man  of  .Mr.  Calder's  abil- 
ity and  standing. 

MR.  ARTHUR  A.  HAMERSCHLAG  has  been  nominated  by  the  trustees 
of  the  Carnegie  Institute  as  president  of  the  Carnegie  Technical  Schools  of 
Pittsburg.  The  salary  is  $8000  a  year.  He  was  born  in  Nebraska,  36  years 
ago,  graduated  from  the  Hebrew  Technical  Institute,  New  York,  in  1889,  taking 
afterwards  special  courses  in  physics  and  mining  at  Columbia  University.  Mr. 
Hamerschlag  was  for  twelve  years  superintendent  of  St.  George's  Evening 
Trade  School  and  for  eight  years  consulting  engineer,  lecturer  and  organizer 
for  the  New  York  Trade  School.  He  is  consulting  engineer  for  Highland 
Falls  Trade  School  at  Highland  Falls,  N.  Y.;  Boys'  Preparatory  Trade  School, 
New  York  City;  Manual  Training  School  of  the  Church  of  the  Good  Shepherd; 
Philips  Memorial  Industrial  School,  New  York;  Home  Garden  School,  New 
York;  Industrial  School  of  Lynhurst,  Tarrytown;  McAlpin  Trade  School,  New 
York,  and  about  half  a  dozen  other  similar  institutions.  He  is  a  member  of 
the  National  Educational  Association,  the  Society  for  the  Promotion  of  En- 
gineering Education,  the  New  York  Association  for  Organized  Work  Among 
Boys,  the  American  Institute  of  Electrical  Engineers,  the  New  York  Electrical 
Society,  and  he  has  written  several  papers  on  trade  and  technical  education 
and  text-books  and  courses  of   instruction   for   his  schools. 


Urabe  IRotes. 


THE  MERWARTH  METALLIC  GASKET  COMPANY  has  removed  from 
120  Liberty  Street,  New  York,  to  32  Broadway,  where  it  has  larger  quarters 
which  will  give  it  more  room  for  handling  its  increasing  business. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  selling  agents  for 
Packard  lamps  and  transformers.  It  is  sending  out  advertising  matter  telling 
of  the  new  "Salus"  compound  with  which  the  Packard  transformer  is  insulated. 

MORRIS  ARC  LAMP  COMPANY.— The  trustee  in  bankruptcy  announces 
that  patent  No.  569,881  for  an  electric  arc  lamp,  which  was  owned  by  the 
Morris  Arc  Lamp  Company,  will  be  sold  at  the  office  of  A.  B.  Geary,  Chester, 
Pa.,  on    Nov.    19. 

MR.  JACOB  CLOOS,  of  Milwaukee,  will  represent  the  Downward  Light 
Electric  Company  in  that  city.  He  will  carry  a  full  stock  of  the  well-known 
incandescent  lamps  made  by  this  company.  The  Milwaukee  headquarters  will 
be  in   the   Matthews  Building. 

NATIONAL  WIRE  CORPORATION,  New  Haven,  Conn.,  has  issued  under 
date  of  Nov.  1,  a  new  telephone  and  telegraph  wire  price  list,  which  combines 
the  latest  figures  for  this  class  of  wire  and  the  latest  trade  prices.  Copies 
can  be  had  on  application  by  any  one  interested. 

M.^RCELLUS  &  WALTON,  the  continuation  of  an  old  concern,  has  been 
formed  at  16  Dutch  Street,  New  York,  with  a  capital  stock  of  $10,000.  Mr. 
H.  L.  Marcellus  is  president  and  Mr.  F.  W.  Walton  is  secretary  and  treasurer. 
They  will  build  electric  motors  of  2  to  5-hp,  etc  and  make  installations. 

THE  II.  O.  S.  ENGINEERING  COMPANY,  88  Warren  Street,  New  YorK, 
recently  issued  Bulletin  No.  40,  devoted  to  the  illustration  and  description  of 
its  spool  handle  baby  knife  switches  in  full  detail.  Bulletin  No.  39  in  sim- 
ilar manner  deals  with  its  "all  copper  panel  board."  There  is  a  good  demand 
for  both  of  these  lines  of  Swoboda   specialties. 


CROCKER  WHEELER  CU.VIPANY,  of  Ampere,  N.  J.,  has  issued  in  Bul- 
letin No.  3,  for  October,  an  interesting  account  of  a  plant  for  lighting  and 
motors  installed  by  it  in  the  Orange  Brewery,  with  a  capacity  of  80,000  bar- 
rels a  year.  There  is  a  60-kw  Crocker-Wheeler  generator,  and  in  addition  to 
the  lights  the  plant  includes   13   motors  of  a  total  of   123-hp. 

THE  ENORMOUS  STEAMING  CAPACITY  required  in  boilers  on  the 
large  ocean  steamships  can  only  be  attained  by  means  of  artificial  draft.  The 
fan  blower  may  be  found  in  all  these  steamships  supplying  air  to  the  boilers 
as  "forced  draft."  The  International  Navigation  Company's  steamship  St.  Louis 
has  eight  new  Sturtevant  fans  for  this  purpose,  each  one  of  which  is  driven 
by  a  Sturtevant   compound  engine. 

A  CENTRIFUGAL  PUMP  of  novel  design  and  unprecedented  capabilities 
will  be  exhibited  at  the  St.  Louis  Exposition  by  Henry  R.  Worthington,  of 
New  York  City.  That  this  pump  marks  a  distinct  departure  from  the  usual 
centrifugal  practice  will  be  appreciated  when  it  is  stated  that  it  will  be  capable 
of  delivering  about  500  gallons  of  water  per  minute  against  a  head  of  250 
lbs.  per  square  inch,  and  with  high  efficiency.  This  pump  is  of  the  type 
known  as  the  multi-stage,  turbine  centrifugal,  and  differs  in  a  great 
many  respects  from  the  centrifugal  pimii»s  witli  which  engineers  have  been 
familiar. 

STURTEVANT  SOUVENIR.— An  interesting  and  instructive  souvenir  was 
presented  to  the  members  of  the  New  England  Foundrymen's  .\ssociation  on 
the  occasion  of  their  recent  visit  to  the  new  foundry  and  pattern  departments 
of  the  B.  F.  Sturtevant  Company,  at  Hyde  Park,  Mass.  This  has  been  repub- 
lished as  Bulletin  54,  a  sixteen-page  pamphlet,  describing  and  illustrating  these 
departments  and  particularly  their  industrial  trquipments.  -The  removal  of  the 
foundry  and  pattern  departments  is  the  first  step  towards  the  removal  of  the 
entire  plant  from  Jamaica  Plain,  Mass.,  to  the  extensive  new  works  at  Hyde 
Park,   to   which   general   attention   has  been   recently   called. 

BALL  CORLISS  ENGINE. — The  success  of  the  new  medium  speed  Corliss 
engine  recently  brought  out  by  the  Ball  Engine  Company,  Erie,  Pa.,  has  been 
so  great  that  it  was  found  necessary  to  greatly  increase  the  capacity  of  its 
works.  Entirely  new  works  were  determined  ui)on  and  an  ideal  location  was 
selected.  These  works  have  been  under  construction  during  the  past  year,  and 
the  company  has  just  moved  into  them.  Although  this  was  a  large  under- 
taking, it  was  accomplished  without  accident  or  any  appreciable  interruption  of 
product.  The  new  works  are  among  the  most  modern  in  the  country,  well 
lighted  and  finely  equipped,  giving  the  Ball  Engine  Company  unsurpassed 
facilities  and  a   very  large   capacity. 

HIGH  GRADE  TURBINES.— The  Trump  Manufacturing  Company,  of 
.Springfield,  Ohio,  has  issued  a  very  handsome  oblong  pamphlet  with  regard  to 
its  water  turbine,  illustrating  and  describing  a  large  number  of  the  plants 
which  it  has  installed,  as  well  as  showing  details  of  the  apparatus.  The  cat- 
alogue includes  a  number  of  foreign  plants  and  the  text  is  printed  in  Eng- 
lish, Italian  and  Spanish.  The  Trump  turbines  arc  now  to  be  found  all  over 
the  world,  being  an  excellent  illustration  of  the  manner  in  which  American 
apparatus  of  high  standard  is  patronized  in  various  countries  strictly  on  its 
merits.  The  catalogue  is  one  of  the  most  interesting  and  handsome  that  we 
have   seen    in   some   time. 

S.MITH  &  HEMENWAY  COMPANY,  of  296  Broadway,  X.  Y.,  has  added 
to  its  line  of  hardware  specialties  catalogued  in  its  well-known  Green  Book,  the 
Bay  State  taps  and  dies,  the  entire  marketing  of  which  the  above  company 
controls.  These  tools  are  made  of  the  finest  steel  procurable — are  nicely  fin- 
ished— of  excellent  wearing  quality  and  superior  workmanship- — especial  atten- 
tion having  been  paid  to  the  pitch  of  the  thread,  which  is  absolutely  correct. 
The  V.  S.  V.  or  Whitworth  thread  will  be  made  on  any  style  tap  or  die. 
Eacii  and  every  tap  and  die  is  sold  under  rigid  guarantee,  and  should  any 
defective  tool  be  found,  it  will  be  exchanged  for  a  perfect  one.  The  Smith 
&  Hemenway  Company  has  the  entire  marketing  of  the  products  of  the  follow- 
ing companies:  Utica  Drop  Torge  &  Tool  Company,  mfr.  of  nippers  and  pliers; 
Acme  Ball  Bearing  Caster  Company,  mfr.  of  casters  and  jacks;  Bay  State 
Tap  &  Die  Company,  mfr.  of  taps  and  dies;  Vandegrift  Mfg.  Company,  mfr. 
of  wrenches;  Page-Storm  Company,  mfr.  of  drop  forges;  Champion  Mfg. 
Company,   mfr.    of   hammers,    hatchets   and    ice   picks. 
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743,410.  ELECTRODE  AND  CONDUCTOR;  Charles  Ernest  Acker,  Niagara 
Falls,  N.   Y.      App.   filed  June  5,   1902.      (See  page  841.) 

74.i,4i7.  REVERSE  CURRENT  INDICATOR;  Leonard  Andrews,  Hastings, 
England.     App.   filed  March  30,   1903.     (Sec  Current  News  and  Notes.) 

743,421.  TELEPHONE  SYSTEM;  Garrison  Babcock,  Chicago,  111.  App. 
filed  April  27,   1903.     (See  page  843.) 

743,423.  SYSTEM  OF  MOTOR  CONTROL;  Thomas  E.  Barnum,  Milwaukee, 
Wis.  App.  filed  March  31,  1902.  Wherein  a  large  motor  and  a  small 
motor  are  arranged  to  drive  a  printing  press  or  similar  machine,  a  con- 
trolling resistance  is  provided  having  a  movable  element  adapted  at  first 
to  include  all  of  the  resistance  with  the  small  motor  and  afterwards  to 
exclude  all  of  the  resistance  and  the  small  motor  and  include  the  large 
motor.  The  invention  also  includes  switches  and  devices  for  preventing 
the  operation  of  the  same  after  the  motor  circuits  are  opened  until  the 
rheostat  arm   is  returned  to   its  initial   position. 

743.426.  SYSTEM  FOR  OPERATING  ELECTRIC  ELEVATORS;  William 
Baxter,  Jr.,  Jersey  City,  N.  Y.  App.  hied  Jan.  17,  i8qq.  A  motor  hav- 
ing sectional  field  coil,  a  manually  operated  controller  for  regulating  the 
speed  of  the  motor  by  cutting  in  and  out  the  sections  of  the  field  coil 
and  an  automatically  operating  switch  also  cutting  in  and  out  the  sections 
of  the   field  coil. 

743,431.  METHOD  OF  CONVERTING  OXY'GEN  INTO  OZONK;  Frederick 
S.  Blackmarr  and  Joseph  L.  Willford,  Minneapolis,  Minn.  .\pp.  filed 
April  26,   1902.      (See  page  841.) 


743.432.  APPAR.\TUS  FOR  CONVERTING  O.XYGEN  INTO  OZONE; 
Frederick  S.  Blackmarr  and  Joseph  L.  Willford,  Minneapolis,  Minn.  App! 
filed  April  26,   1902.      (See  page  841.) 

743.433.  APPARATUS  FOR  CONVERTING  OXYGEN  INTO  OZONE; 
Frederick  S.  Blackmarr  and  Joseph  1..  Willford,  Minneapolis,  Minn.  .\pp.' 
filed    October    27,    1902.       (See    page    841.) 

743.435-  APPARATUS  FOR  CONTROLLING  TROLLEY  POLES;  Judson 
L.  Bogue  and  David  M.  Jennings,  Denison,  Tex.  App.  filed  May  2,  1903; 
Means  for  automatically  throwing  the  trolley  pole  into  position  to  engage 
the  wire  after  it  has  accidentally  left  it.  said  means  not  interfering  with 
the   manipulation  of  the  pole,   through   the  cord,  by  the  motorman. 

743,441.  ELECTRIC  TERMINAL;  Howard  Brooks,  Wheaton,  III.  App.  filed 
June  20,  1902.  A  thimble  intended  to  insure  perfect  insulation  and  seal- 
ing of  the  end  of  a  main  cable  or  conductor. 

743.444-  MEANS  FOR  REGULATING  SELF  INDUCTANCE  IN  ELEC- 
TRIC CIRCUITS;  Charles  F.  Burgess,  Madison,  Wis.,  and  Budd  Frank- 
enfield,  Pittsburg,  Pa.  .^pp•  filed  Jan.  27,  1903.  As  a  means  for  regu- 
lating self-inductance  in  electric  circuits,  a  core  of  magnetic  material  and 
two  independent  electric  circuits  in  magnetic  inductive  relation  to  the 
core  and  in  non-inductive  relation  to  each  other,  the  current  in  one 
circuit  being  varied  at   will. 

743.457.  TELEPHONE-EXCHANGE  SYSTEM;  George  L.  Cragg,  Chicago, 
III.     .App.   filed  May  9,   1902.     (See  page  844.) 

743.458.  COMPENS.iiTING  SYSTEM:  Elmer  E.  F.  Crcighton,  Pittsfield, 
Mass.      App.   filed   Dec.   29,    1902.      (See   Current   News  and   Notes.) 

743.4.';9-  COMPENSATING  SYSTEM;  Elmer  E.  F.  Creighton,  Pittsfield. 
Mass.     .\p\:  filed  Jan.   31,    1903.      (See   Current  News  and   Notes.) 
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KlNl  Kill. 1.1  U  lOK  KLKCIKH.  .MOlDU.S;  llniiy  II.  Culler. 
Mllwaiikrc,  Win.  Aji|>.  lilril  Dri-.  jo.  iqoi.  Tlir  •prcd  of  die  aniiulurc 
coiitruU  the  lunliiiiiity  of  u  aliuiit  lirciiit  aroiiiul  llie  ariiiatiirc. 
?4J..47i.  I'lISK  CA.SINi;  AND  SWniil;  I...11I11  \V.  Duwiir.,  l-ioviclriuc. 
K.  1.  A|i|i.  lilril  Juii.  I),  lyii.i  Tlir  caiing  liui  u  iiiiinlicr  uf  ciivrit  to 
each  »(  wliiili  ail  iiuliiM-d  lu»c  it  alluclicd,  llic  (u»c  being  carried  Into 
the  cli|>>  liy   the  iliminK  of  the  cover. 


Hail  and  Geurne 


743.493-     ALARM   SU'.NAI.  I'OR    KI.KVATORS;   Edward   I.. 

Hail.    I'roviiUiicr.    R.    I.      A|>i>.    tiled    May    1.    i>>oj.      An    alarm    ii   lounded 
at  tlie  rlrvulot    innvra  ulonK   to  uivi-   iiolicr  lliiil   it   i»  in   niolioii. 

743.Si->  Al'I'ARATUS  I'OR  TRA.NSMriTlNi;  Kl.KCTRKAI.  COMMUNI- 
CATIDNS;  Cliarle*  M.  Jaciiln.  Muidcnlirail,  and  Arthur  II.  Nichullun, 
Wendovrr.    Kngland.      A|>|i.   Iiird   Ann.    .-,    igoj.      (See  piine  H44.) 

743.514-  MAtlNKTIC  Cl.UTCll;  I'lniaillr  Jenaliy,  l-ili,  IlruaBcU.  Hrlgium. 
A|i|i.  filed  June  jj,  lyoj,  A  tiiagneliL'  llv  wheel  having  u  friction  turface 
coniiioned  of  unti  friction  metal  and  iteel  for  iirevenliiig  gripping  of  the 
plate    iltiriiig   Hliding   action, 

743. 5J"-  TRDI.LKY  STAND:  Frederick  Kennington  and  David  L.  l-°awcctt, 
Leed»,  Kngland.  .\pp.  tileil  Jan.  14,  190J.  The  pole  i>  mounted  to  awing 
on  liorirontal  and  vertical  pivot.*,  a  spring  being  interposed  between  ■ 
lug  on  the  pole  and  the  vertical  socket. 

743.5Ja.  COATING  GLASS  OK  l-AHKICS;  Henry  Kcpnler,  Brooklyn.  N.  Y. 
App.   tiled    I-eb.    ji.    1903.      (See  Current    News  and  Notes.) 

743.53'-      TKLKIMIONK  KXCIIANGK;   John    C.    Fred    Malthaucr. 
Minn.      App.    liled   June    jj,    1903.      (.See   page  844.) 


743. 


KLKCTKDTIIKRMAL     DIKKUSKR;     Frederic    dc 
died  June   .'7,    190a.      (See  page   84a.) 


534-       r-Ll-.L  1  1- 
Uelgiuni.      App 


Ma 


Minneapolis, 
re.    Brussels, 


743.540       KLKCTRIC    CUT    OUT;    Louis   VV.    Miller,    Rochester,    N.    Y.      App. 
Hied    Feb.    jb,    iguj.      Details. 


743.54-J-      TROLLKY    SIGNAL:    Charles    11.    Morse,    Cambridge,    Mass. 
filed  June   35.    1901.       " 


App. 


Safely  and  danger  signals  at  each  end  of  the  block 
arc  controlled  by  eleclroinagnets  through  which  current  is  directed  by 
the  passing  cars. 


Charles  G.    Perkins, 


743.564- 

Dedham.    and    Albert    M. 


743.555-      SNAP   SWITCH   OPKRATING  MECHANISM: 
Hartford.   Conn.      .Xpp.    tiled   Aug.    i,    1903.      DcLnils. 

AUTOMATIC     TELEPHONE  EXCHANGE:     Malcolm     C.     Rorty, 
liullard.    Sonicrville,    Mass.      App.    filed    Aug.    9, 
1900.      (Sec   page  844.) 

743.589-  TELEPHONE  RELAY  OR  STEP-UP;  Gustavus  E.  Sundquist, 
Cleveland.  Ohio.     .'\pp.   lilcd  May    14,   1902.      (Sec  page  844.) 

743.594.  TELEPHONE  CIRCUITS  AND  APPARATUS;  George  K.  Thomp- 
son,  Newton,   Mass.      App.   lilcd   .March  31,    1903.      (See   page  843.) 

743. 5?8.  ELECTRIC  BATTERY;  Edmund  Tweedy,  New  York,  N.  Y.  App. 
hied   Dec.   31,    1902.      (See  page  842.) 

743.600.  ELECTRIC  FIRE  ALARM;  Johannes  W.  H.  Uytciibogaart,  Ut- 
recht. Netherlands.  App.  filed  May  6,  1903.  When  the  glass  front  of 
the  instrument  is  broken,  a  i>cinhilum  contact  is  released  ana  automatically 
makes  anvl  breaks  contact  with  the  alarm  terminals  until  it  ceases  to 
swing;  the  size  of  the  pendiihim  being  varied  for  diflfercnt  instruments  to 
give  alarms  of  different  periods. 

743.601.  MEANS  FOR  CONTROLLING  THE  SPEED  OF  ELECTRIC 
MOTORS;  Arthur  P.  Warner.  Chicago.  111.  App.  filed  March  20,  1903. 
A  plurality  of  electric  motors  mechanically  connected  to  rotate  at  the 
same  relative  speed,  the  armatures  of  the  motors  being  connected  in  series 
and  the  fields  in  parallel  with  the  source  of  current  and  means  for  con- 
trolling the  field  strength  of  all  of  the  motors  independently  of  each  other. 

743,603.  ELECTRICAL  VIBRATORY  MOTOR;  Charles  S.  Whitney,  Spring- 
field. 111.  App.  filed  Feb.  25,  1903.  A  massaging  vibrator  operating  by 
alternating   currents. 

743,607.  RESISTANCE  FOR  ELECTRIC  CIRCUITS;  Gilbert  Wright.  Pitts- 
field.  Mass.  App.  filed  July  15,  1902.  A  series  of  cast  grids  arranged  in 
radial  planes  and  held  in  position  by  lugs  cast  at  intermediate  points  on 
the  grids  engaging  with   a   ring  frame. 

App. 
903.      The    heater    in    the    motorman's    compartment    is    au- 
tomatically   thrown    into    and   out   of   circuit    by    the    movement    of   the   door 
of  the   compartment. 


743,654.     ELECTRIC  CAR  HE.-\TER;  James  F.  McElroy.  Albany,  X.  Y 
filed    Sept.    2,    '""'■-    ' — '--     -    '*■-    — ' '"    '— 


743,668.  EXTRACTING  CHROMIUM  FROM  CHROMEIRON  ORE;  Rob- 
ert Sucby  and  Heinrich  Specketer,  Griesheim-on-the-Main,  Germany.  App. 
filed   Feb.   6.    1903.      (See  page  841.) 

743.718.  X-RAY  TUBE;  John  O.  Heinze.  Jr.,  Lowell,  Mass.  App.  filed  July 
9,  1903.  The  tube  has  a  dome  shaped  re-entering  portion  of  its  radiating 
w-alls  projecting  into  the  field  of  bombardment  of  the  anode,  the  thick- 
ness of  the  dome  portion  being  thinner  than   the  radiating  wall. 

743.724.  ELECTRIC  LIGHTER;  Conrad  Hubert.  New  York,  N.  Y.  App. 
filed  March   17,   1903.     Details  of  a  cigar  lighter. 


743.718. — X-R.iy  Tube. 

74W79.  PROCESS  OF  WINDING  ELECTRICAL  COILS;  Richard  Varley, 
Providence,  R.  I.  App.  filed  May  15.  1903-  The  layers  of  wire  are  alter- 
nated with  sheets  of  paper  the  edges  of  which  project  at  each  end  and 
have  reinforcing  strips  pasted  thereto  to  retain  the  end  turns  of  the  wire 
in  place. 

-41  789.  RAILWAY'  STATION  SIGNAL;  John  L.  Wrenn,  Washington,  D. 
C  App.  filed  June  30,  1903-  -•\  prospective  passenger  can  turn  on  a  sigiial 
light  to  stop  the  car,  the  light  being  afterwards  turned  off  by  the  car  itselt. 

74,80s.  CABLE  HOLDER  FOR  MANHOLES;  Hugh  C.  Baker,  Jr.,  New- 
York,  N.  Y.  App.  filed  April  20,  1903.  An  upright  rod  tixed  in  the  wall 
of  the  manhole  carries  a  vertically  adjustable  clamp  for  the  cable. 

74,  8i6.  ELECTRIC  PUMP;  Otto  G.  Dobert,  New  York,  N.  Y.  App.  filed 
July  17  1903-  An  electric  motor  having  a  rocking  armature  drives  the 
piston   of  the   pump   and  at   the   same   time   reverses   its   own    connections. 

743,852.     BLOCK  SIGNAL  SYSTEM;  Israel  H.  Francisco,  Rutland,  Vt.     App. 

filed  May  20,  1902.     Details. 
741878.      ELECTRIC   BLOCK   SIGNAL;   William   S.  Jackson,   Hoboken,    N.   J. 

App     filed    March    5.    1903.      A    shoe    moved    transversely    to   the    semaphore 

by    an    electro-magiiet.    raises    the    semaphore,    the    withdrawal    of    the    shoe 

permitting    it    to    fall    by    gravity. 


743.«Bi.  I'ROCESS  OF  MANUFACTURING  PLATF.S  OF  INSULATING 
.SUH.Sl  AN(  l-.S;  Jobiimir  Jiiaiiiii,  llrrlin  lluleiitre,  (iermany.  App.  liled 
March  9.  i.joi.  An  iiitululinii  nul.iiiance  is  pressed  into  bars  which  are 
Inid  upon  a  foundation  of  wire  network  lo  which  they  ire  caused  to 
adhere. 

743. HH7.  AI'I'AHAIIIS  FOR  RKGULATINC;  THE  FLOW  OF  CURRENT 
IN  Kl.l.l  IRIC  CIRC  HITS;  I.idor  Kil.er,  Philadelphia,  Pa.  Ap|,.  filed 
March  1.  191.1.  An  elrctnunagnetie  device  it  connected  in  a  •hunt  lo 
the  coiitumiiig  circuit  unil  a.laptrd  to  move  to  and  fro  a  iiirlullic  con- 
ductor  placed   between   the   primary   and   secondary   of  a   convrrtrr. 

7-»J.8«H.,  ELECTRIC  SAFETY  APPLIANCE:  Louis  Klenlschi.  Richmond 
Hill.  N.  Y.  App.  hied  I'cb.  i»,  1903.  A  cover  for  the  third  rail  ii 
raited  and  lowered  by  the  flange  of  a  car  wheel  operating  upon  a  niilable 
leverage  tyttrin. 

743.893  HAIR  SINGER;  Conrad  F.  Lancaster.  East  Llveriiool,  Ohio.  Aon. 
file.l  Oct.   30,   190a.     The  teeth  which  pass  through  the  hair  are  electricalljr 

heuteil. 

743.896.  SANITARY  ATTACHMENT  FOR  SOUND  RECEIVERS  OR 
TRANSMITTERS:  Abraham  Levi,  Baltimore,  Md.  Aiif).  filed  July  33, 
1 903-     (See  page  844.) 


743,887. — .'\pi>aratus    for    Regulating   the    Flow   of   Current    in    Electric   Circuits. 

743,906.       INCANDESCENT    LAMP    SOCKET;    Henry    E.     Meyers,    Denver, 
Col.     App.   filed   F"cb.    13,    1903.      Details. 


743.925 
TI< 


INSULATING  DRAW  BAR  ON  DRAFT  LINK  FOR  RAILWAY 
TKAIiN'S;  Henry  E.  Procunicr,  Oakpark,  III.  App.  filed  Sept.  22,  1902. 
The  link  i»  made  in  two  parts  connected  by  an   insulated  joint. 

743.9J9-  SAFETY  ALARM  DEVICE  FOR  MARINE  VESSELS;  Marshall 
Shepard,  Edgartown,  Mass.  App.  filed  Dec.  9,  1902.  An  arm  trailing 
from  the  bottom  of  the  boat  operates  a  circuit  controller  when  it  strikes 
bottom. 

743,941.  DISTRICT  MESSENGER  BOX:  Aaron  V.  Siler  and  Juatain  H. 
Riley,  Newark,  Ohio.     App.  filed  Sept  8,    1902.     Details. 

743,948.  PRINTING  TELEGRAPH;  Walter  S.  Steljes,  London,  Eng.  App. 
filed  May  12,  1903.  A  device  for  moving  along  its  spindle  and  for  hold- 
ing in  its  required  printing  position,  a  type  wheel  having  two  or  more 
rows  of   letters. 

743.951-      TELEPHONE-TRANSMITTER;    Alfred    Stromberg,    Chicago,    IIL 

App.   filed  Nov.    17,   1902.      (See  page   843.) 
743.953-      CENTRAL-ENERGY  TELEPHONE   SYSTEM;   William   A.    Taylor, 

Chicago,   111.     App.  filed  Feb.  4,  1901.      (See  page  844.) 

743,958.  DYNAMOMETER  FOR  ELECTRIC  CURRENT;  Mathias  E. 
Turner,  Cleveland,  Ohio.  App.  filed  June  18,  1903.  The  instrument  shows 
the  maximum  current  used  during  any  interval  of  time  and  is  con- 
structed not  to  be  sensitive  to  temporary  fluctuations. 

743,970.  ELECTRIC  SWITCH;  Christian  F.  Zieglcr,  Chicago,  111.  App. 
filed  April  9,  1902.  Details  of  construction  of  a  drum  having  segmejits 
thereon  adapted   to  move  pivoted  arms  into  contact  with  circuit  terminals. 

743.975-  SIGNAL  APPARATUS;  Clyde  J.  Coleman.  New  York,  N.  Y.  App. 
filed  July  8.  1901.     (See  Current  News  and  Notes.) 

743,991.  ELECTRIC  FIXTURE;  Kent  Shaffer,  Evanston,  III.  App.  filed 
July    12,    1902.     A   group  of  sockets  provided   with   two   terminals  common 


743,888.  —  Electric   Safety   Appliance. 

to    all   of   the    sockets    and   a    plug    substantially    fixed    with    respect    to   the 
socket,  the  same  terminals  being   common   to   the  plug  terminals  also. 

743,999-  SY'STEM  OF  ELECTRIC  COMMUNICATION;  James  T.  Arm- 
strong and  Axel   Orling,  London,  England.     App.   filed  Feb.   5,   1902. 

744.000.  SYSTEM  OF  ELECTRIC  COMMUNICATION;  James  Tarbottom 
Armstrong   and   Axel   Orling,   London,    England.      App.    filed   Feb.    5,    1902. 

744.001.  SYSTEM  OF  TELEPHONIC  COMMUNICATION;  James  Tar- 
bottom Armstrong  and  Axel  Orling,  London,  England.  App.  filed  Feb. 
5.  1902. 

744,012.  ARMATURE  COIL;  Charles  Knape,  Pittsburg,  Pa.  App.  filed  July 
9.  1903.  The  invention  consists  in  flattening  and  widening  the  opposite 
sides  of  the  portion  of  the  strap  which  form  the  coil  that  extends  beyond 
the  ends  of  the  armature  core,  thereby  giving  a  more  compact  construction. 

I2,i68.      WIRELESS    TELEGRAPHY;    Reginald    A.    Fessenden,    Washington, 
D.  C.     App.  filed  Aug.   12,   1902.     (See  page  842.) 
12,169.      WIRELESS    TELEGRAPHY;    Reginald    A.    Fessenden,    Washington, 
D.  C.     App.  filed  Aug.   12,  1902.     (See  page  842.) 
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Thanksgiving. 

This  year,  not  less  than  other  recent  years,  the  country  has  a 
great  deal  to  be  thankful  for,  and  the  religious  exercises  of  the 
week  may  well  be  approached  in  a  spirit  as  cheerful  as  devout.  In 
the  domain  of  electricity,  the  workers  have  in  general  much  cause 
for  congratulation,  for  while  quietness  and  dullness  may  have  fallen 
upon  other  industries  to  some  extent  and  temporarily,  electrical  ap- 
plications of  every  kind  have  on  the  whole  remained  in  exceedinglj 
brisk  demand.  This  is  because  the  trend  of  the  times  is  increasingly 
towards  the  adoption  of  electrical  principles,  ideas,  inventions  and  ap- 
paratus ;  and  such  being  the  case,  electrical  arts  may  often  remain 
busy  during  periods  of  prevalent  slackness.  But  the  nation  has  for 
some  years  now  enjoyed  great  and  substantial  prosperity,  which  the 
future  will  see  renewed  and  broadened,  and  he  must,  indeed,  be  a 
poor-spirited  American  who  does  not  return  hearty  and  fervent 
thanks  for  what  we  have  received  from  a  bountiful  Providence. 


ELECTRICITY   FOR   TRUNK    RAILROADS. 

We  feel  sure  that  there  is  not  a  single  reader  of  this  journal  who 
will  take  exception  to  the  statement  that  in  the  contracts  just  awarded 
by  the  New  York  Central  Railroad  for  the  equipment  of  its  system 
by  electricity,  is  one  of  the  most  vital  and  epochal  occurrences  in 
electrical  development  of  recent  years.  While  in  itself  this  step 
may  probably  be  regarded  as  but  one  in  a  natural  sequence  running 
back  to  the  very  first  efifort  to  drive  a  car  axle  by  adjusting  a  motor 
to  it,  it  is  an  event  of  this  kind  which  serves  to  mark  the  close  of 
one  era  and  the  beginning  of  the  next.  The  New  York  Central 
Railroad  is  one  of  the  great  trunk  systems  of  America  and  of  the 
world,  and  whatever  action  it  may  take  of  this  sweeping  character 
is  destined  to  have  not  merely  local  effect,  but  to  influence  deeply 
the  ideas  and  decisions  of  other  leaders  in  the  railroad  field.  De- 
pending ever  since  its  inception  and  up  to  the  present  time  solely 
on  steam  as  a  means  of  locomotion,  it  has  now  put  in  force  a  re- 
solve whose  effects  cannot  cease  until  its  very  last  steam  locomotive 
has  been  banished  from  the  tracks  and  relegated  to  the  scrap  heap. 


There  are  a  great  many  points  of  view  from  which  this  remark- 
able announcement  of  contracts  may  be  considered.  First  of  all, 
the  magnitude  of  the  order  is  very  striking,  for  it  includes  no  fewer 
than  eight  steam  turbo-generator  sets  of  7,500  hp  each,  and  30  electric 
locomotives  of  2,200  hp  each,  with  of  course  the  necessary  and  aux- 
iliary boilers,  condensers,  etc.,  in  the  steam  plant ;  and,  it  may  be 
assumed,  the  electric  lighting  and  electric  heating  of  most  of  the 
passenger  cars  that  are  to  be  hauled.  Furthermore,  while  the 
commission  which  has  been  deciding  these  points  for  the  company 
may  have  started  out  more  or  less  with  the  intention  that  it  would 
carry  out  the  law  and  the  ordinances  requiring  the  abolition  of 
steam  in  the  Park  Avenue  Tunnel,  the  members  have  found  them- 
selves carried  onward  by  an  influence  greater  than  themselves,  and 
making  irresistibly  for  electricity,  to  decide  that  the  new  motive 
power  shall  be  applied  not  merely  in  the  tunnel,  but  on  all  the  lines 
running  out  from  the  Grand  Central  Depot  for  at  least  40  or  50 
miles.  Hence,  it  would  appear  that  not  only  is  the  suburban  traffic 
to  be  hauled  in  behind  electric  motors,  but  that  at  the  edge  of  the 
electric  zone  the  steam  locomotives  will  be  detached  from  the 
heaviest  through  trains  and  will  also  be  brought  down  to  the  heart 
of  the  city  by  electric  traction.  This  is  something  again  which  no 
railroad   in   the   world  has   ever   done   before,    and   the   New   York 
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Central  Company  is  to  lie  congratiilatcil  ntit  only  npnii  ilir  wisdom 
anil  forrsiglit  of  it*  technical  advincrs,  luit  on  the  courage  and 
broadness  of  its  manaKcmcnl.  We  believe  that  this  chanKC  will 
prove  one  of  the  best  investments  that  the  company  has  ever  nia<lc ; 
tli:ii  its  passenger  tralVic  will  grow  by  leaps  and  bounds  within  liic 
suburban  area,  and  that  the  New  York  Central  will  become  more 
than  ever  a  household  word,  less  deserving  of  blame  and  more 
worthy  of  praise  than  ever  before  in  its  history. 


It  will,  of  course,  be  two  or  three  years  t)efore  even  the  first  por- 
tions of  this  grand  scheme  can  be  carried  through,  but  the  die  has 
been  cast  and  forthwith  the  change  is  to  be  inaugurated,  which  at  the 
end  of  a  half  decade  will  cause  the  whistle,  the  smoke  and  the  fumes 
of  that  magnificent  old  servant  of  civilization,  the  steam  locomotive, 
to  be  utterly  unknown  throughout  this  region.  With  such  things 
happening  we  hardly  think  anybody  ought  to  worry  about  the  future 
of  eiectricitv. 


It  is  significant  to  note  that  the  direct-current  system  is  to  be 
employed  rather  than  the  alternating.  We  have  a  belief  that  at  no 
distant  date  the  alternating  system  of  traction  will  have  vindicated 
itself,  but  for  the  present  it  must  be  accepted  that  the  arguments 
were  overwhelming  in  favor  of  direct-current  traction  when  adopted 
by  such  progressive  men  as  Messrs.  Sprag^e  and  Arnold,  and  the 
engineers  associated  with  them  on  the  commission.  The  adoption 
of  the  steam  turbine  in  the  power  plant  instead  of  the  reciprocating 
engine  is  also  an  event  fraught  with  great  suggestiveness,  for  it  may 
be  taken  as  granted  that  in  this  battle  royal  of  motive  powers  the 
standard  type  of  engine  was  put  on  the  very  best  plane  of  compe- 
tition. Another  striking  feature  is  the  fact  that  the  multiple-unit 
system  wiiioii  upon  its  introduction  was  regarded  as  a  more  or  less 
promising  scheme  for  hitching  up  trolley  cars,  is  now  found  ap- 
plicable and  desirable  for  tractors  of  the  size  of  these  immense  loco- 
motives, so  that  two  of  them  working  together  can  dally  lightly  with 
the  biggest  trains  that  the  Central  system  has  ever  known.  Other 
details  are  not  yet  forthcoming,  such  as  those  relative  to  the  traveling 
contacts  of  the  locomotives,  the  location  and  nature  of  the  sub- 
stations, the  switching  and  signaling,  and  last  but  not  least  the 
terminal  facilities,  but  they  will  be  settled  with  equal  care  and  de- 
liberation. 


Testing  Alternators  Under  Full  Load  Conditions. 

In  pursuance  of  a  practically  important  subject  recently  discussed 
by  Mr.  Behrend,  we  print  on  page  873  an  article  by  Mr.  Waters, 
on  modifications  of  the  Mordey  test  of  alternators.  Mr.  Waters 
points  out  that  the  method  of  opposing  field  coils  and  the  method  of 
Opposing  armatures,  give  results  which  are  unreliable  in  regard  to 
regulation,  and  are  also  apt  to  exaggerate  the  iron  losses,  to  the 
prejudice  of  efficiency. 


These  criticisms  apply  particularly  to  the  case  where  the  opposition 
of  coils  or  poles  is  not  half  against  half,  but  a  lesser  against  a  greater 
part,  so  as  to  leave  a  working  residual  number.  W'hen,  for  example, 
13  armature  coils  are  opposed  to  11,  the  voltage  disturbance  due  to 
the  distortion  of  magnetic  flux  in  the  machine  at  the  points  of  re- 
versal, must  tell  heavily  upon  a  residual  e.m.f.  of  two  coils  alone : 
and  the  regulation  of  the  machine,  as  deduced  in  this  manner,  might 
be  expected  to  be  considerably  affected  thereby.  A  lesser  discrepancy 
might  be  looked  for  by  the  opposition  of  say  16  coils  against  10,  and 
still  less  with  16  coils  against  8 ;  since  the  voltage  disturbance  would 
then  be  shared  between  4  and  8  coils,  respectively. 


Hcric*  condition  is  about  one-quarter  of  that  with  13  poles  against 
II.  It  iit  also  imitructivc  to  observe  that  when  the  armaiurp  was 
divided  ogninst  itself,  the  apparent  regulation  was  better  than  the 
normal ;  whereas,  when  the  field  was  divided  against  itself,  the  ap- 
parent rPRulaliou  was  womc  llian  the  normal,  for  lh<-  machine  re- 
ferred to.  In  this  particular,  the  method  previously  suggested  by 
Mr.  Hchrend  on  page  715,  has  the  apparent  advantage  that  by  op- 
posing the  two  halves  of  the  field  with  a  controlled  excitation  in 
each  half,  there  is  less  general  distortion  of  the  magnetic  flux,  and 
I  ill-  ciiiir  of  distortion  is  divided  equally  among  all  of  the  armature 
coils.  It  seems  possible,  therefore,  that  the  regulation  test  would 
give  somewhat  better  results  by  the  Behrend  method.  At  the  same 
lime  it  must  be  conceded  that  no  method  of  field  or  armature  oppo- 
sition is  likely  to  give  accurate  results  in  tests  of  pressure  regula- 
tion, owing  to  the  magnetic  flux  distortions  at  the  points  of  reversal. 
As  pointed  out  in  the  article,  the  greatest  advantage  derived  at  the 
present  lime  from  the  opposition  of  armature  halves  is  the  test  for 
temperature  elevation  by  supplying  the  full-load  IR  losses,  either 
from  without  or  from  within.  If  the  factory  regulation  tests  of 
large  alternators  ordinarily  used  could  be  agreed  upon,  and  relied 
upon,  with  the  same  degree  of  security  as  the  efficiency  and  heating 
tests,  the  art  of  testing  large  alternators  under  full-load  conditions 
would  be  placed  in  a  very  satisfactory  condition.  Mr.  Behrend  has 
a  letter  on  the  subject  in  this  issue. 


How  Not  to  Heat  Third  Rails. 

There  arc  times  when  it  is  well  to  contemplate  the  things  which 
one  cannot  do  electrically.  Electricity  possesses  marvelous  possi- 
bilities, but  now  and  then  it  comes  with  the  traditional  sickening 
thud  up  against  propositions  undeniably  out  of  its  line.  One  of  these 
seems  to  be  melting  sleet  on  a  third  rail  by  electrically-heating  the 
same.  In  a  note  published  in  our  last  issue  Mr.  Del  Mar  grimly 
calculated  the  amount  of  energy  necessary  to  accomplish  the  feat. 
The  figures  are  somewhat  startling.  On  very  conservative  assump- 
tions as  to  the  amount  of  heating  required,  the  energy  comes  out  of 
the  calculation  at  3,800  kw  for  a  line  having  50  miles  of  third  rail 
merely  for  melting  i/ioo  inch  of  sleet,  while  more  than  double  this 
amount  additional  would  hardly  maintain  the  rail  at  a  temperature 
that  would  make  melting  possible. 


The  question  of  sleet  is  always  with  us,  and  each  winter  furnishes 
fresh  material  for  thought.  On  Mr.  Del  Mar's  showing  we  fancy 
that  no  one  will  have  the  temerity  to  try  electrical  heating  as  a 
remedy  for  sleet,  and  the  scraper  is  likely  to  continue  its  pyrotechnic 
career  at  least  for  the  present.  Sleet  on  trolley  wires  is  quite  bad 
enough,  but  the  conditions  on  the  third  rail  are  infinitely  worse.  As 
a  matter  of  fact,  scrapers  give  pretty  good  results  when  used  assid- 
uously, but  the  ice  coating  forms  rapidly  and  if  it  once  gets  a  good 
start  it  is  likely  to  keep  ahead  of  the  game.  The  elevated  roads  with 
their  constant  succession  of  trains  can  keep  the  rail  fairly  clear,  but 
woe  betide  the  long  road  with  infrequent  stops  when  once  the  sleet 
gets  dow'n  to  business.  The  protected  third  rail  strikes  one  as  ad- 
vantageous in  dealing  with  sleet,  as  in  many  other  respects,  but  it 
has  not  yet  been  thoroughly  tried  out  on  a  large  scale  and  sleet 
storms  are  happily  too  infrequent  for  experience  to  accumulate 
rapidly. 


These  conditions  are  interestingly  expressed  in  Mr.  Waters's  dia- 
grams, where,  with  16  poles  against  8.  the  deviation  from  the  full 


After  all,  it  is  still  open  to  question  whether  the  third  rail  is  to 
have  a  permanent  place  in  the  art,  save  perhaps  on  elevated  or  under- 
ground lines  of  moderate  length.  There  is  much  in  its  favor  as  a 
practical  solution  of  immediate  difficulties,  and  it  has  in  some  in- 
stances done  extremely  good  service.  But  it  does  not  lend  itself 
readily  to  the  delivery  of  energy  at  anything  but  very  moderate 
voltages,   and    it   may  be   regarded   as   altogether  probable  that  the 
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larger  future  work  of  the  electric  railway  will  demand  high  voltage 
working  conductors.  The  Zossen  experiments  have  shown  how 
easily  large  amounts  of  energy  can  be  supplied  from  overhead  wires 
to  a  moving  train  with  sliding  contacts  when  high  voltage  is  used ; 
and  when  heavy  and  fast  electric  railroading  is  seriously  undertaken 
supply  at  high  voltage  seems  cjuite  certain  to  be  adopted.  We  should 
much  like  to  know  how  the  conductors  on  the  Zossen  line  would 
stand  up  to  their  work  in  a  really  first-class  sleet  storm,  but  it  is 
undeniable  that  at  10,000  volts  an  ice  film  is  a  less  serious  obstacle 
than  at  500  or  600  volts.  Fortunately,  hereabouts,  i.  e.,  in  New  York 
City,  most  of  the  third-rail  work  will  be  underground  where  sleet 
cannot  get  at  it,  or  overhead  on  elevated  lines  where  the  service  is 
very  frequent,  and  where  the  early  troubles  with  sleet  are  hardly 
likely  to  be  repeated.  But  lines  operating  with  the  third  rail  in  open 
country  have  serious  work  confronting  them.  The  hot  water  remedy 
for  sleet  referred  to  by  Mr.  Del  Mar  seems  to  us  little  more  worthy 
of  consideration  than  electrically-heating  the  rail,  particularly  on  long 
lines,  and  the  scraper  in  one  form  or  another  seems  by  all  odds  the 
best  remedy  at  hand.  In  dealing  practically  with  sleet,  persistent 
application  counts  for  more  than  anything  else.  As  in  fighting  a 
snow  storm  on  a  street  car  line,  the  one  thing  needful  is  to  begin 
work  at  the  first  intimation  of  trouble  and  to  keep  it  up  as  long  as 
the  flakes  fly.  A  very  moderate  storm  suffices  to  stall  the  cars  if  it 
gets  a  start  and  begins  to  hold  them  up.  The  first  car  that  stops 
blocks  effective  assistance  and  by  the  time  the  shovel  brigade  comes 
into  action,  the  service  is  thoroughly  demoralized.  So,  when  the  sleet 
comes  on,  the  thing  which  counts  is  the  equipment  of  every  train  for 
immediate  action,  and  the  initiation  of  a  fight  all  along  the  line,  day 
and  night.  Thus  shall  the  passengers  get  home  and  peace  reign  over 
the  system. 


insisting  on  the  importance  of  catalogues  abroad  with  quotations 
in  metric  measures.  The  consensus  of  opinion  of  these  trade  experts 
abroad  appears  to  be  that  England  and  America  are  handicapped,  to 
some  extent,  in  the  markets  of  the  rest  of  the  world  by  their  cling- 
ing to  a  ridiculous  and  mediaeval  system  of  units. 


The  Metric  System  and  Foreign  Trade. 

On  page  883  appears  a  communication  from  Mr.  G.  W.  Colles, 
in  which  he  cites  the  answers  by  prominent  members  of  the  French 
Society  of  Civil  Engineers  to  certain  anti-metric  questions  pro- 
pounded by  the  American  Chamber  of  Commerce.  He  employs  these 
answers  in  support  of  an  argument  that  it  is  better  for  us  to  keep 
to  the  customary  British  system  of  weights  and  measures  than  to 
change  to  the  international  metric  system.  We  have  no  fault  to 
find  with  the  French  replies  to  these  American  questions.  The  ques- 
tions propounded,  however,  are  clearly  biassed  antimetrically.  We 
dissent  only  from  Mr.  Colles  in  the  deductions  he  draws  from  the 
replies. 


It  is  quite  reasonable  that  when  cargoes  of  goods  are  shipped  to  a 
metric  country  for  distribution,  it  does  not  matter  very  much  whether 
the  goods  appear  on  the  bill  of  lading  in  cubic  feet,  cubic  versts, 
cubic  cubits  or  cubic  Flemish  ells,  so  long  as  a  correct  numerical 
relation  is  known  between  the  foot,  verst,  cubit  or  Flemish  ell,  and 
the  metre.  The  labor  of  the  calculation  once  effected  on  a  cargo 
of  hundreds  of  tons  does  not  appreciably  alter  the  retail  cost  of  a 
distributed  kilogramme.  Nor  is  it  likely  to  be  of  much  concern  to 
a  manufacturer  in  Great  Britain  or  America  that  he  makes  goods 
by  the  yard  or  pound,  when  he  has  a  competent  agent  abroad  to 
make  propositions  to  buyers  abroad  on  the  international  metric 
basis.  The  agent  merely  has  a  little  extra  trouble  w^ith  the  compu- 
tation and  exchange.  But  where  there  is  no  agent,  a  would-be 
purchaser  who  has  a  catalogue  of  British  or  American  commodities 
in  pounds,  avoirdupois;  gallons,  imperial  or  American;  bushels,  dry, 
liquid  or  otherwise,  may  be  lost,  and  sometimes  is  lost,  by  the  extra 
inconvenience  of  interpreting  these  crude  and  ambiguous  units  into 
international  measure.  The  warning  burden  of  the  sermons  preached 
for  years  by  British  foreign  consuls  to  Britons,  and  by  American 
foreign  consuls  to  Americans,  is  found,  in  the  consular  literature, 


As  regards  the  replies  to  the  effect  that  non-metric  American  ma- 
chinery can  be  used  in  metric  Europe,  we  not  only  subscribe  to  that 
view,  but  we  regard  it  as  a  strong  argument  in  favor  of  the  adoption 
of  the  metric  system.  Practically  all  fair-minded  persons  admit, 
after  studying  the  question  adequately,  that  it  would  be  better  if  we 
had  the  metric  system  in  this  country,  and  in  other  English-speaking 
countries,  with  its  three  simple  units — the  gramme,  metre  and  litre — 
instead  of  our  antiquated  old  medley  with  its  sixty  odd  and  difficult 
units.  But  many  oppose  a  change  to  the  metric  system  because  they 
say  it  would  prevent  our  machinery  from  being  used.  They  argue 
that  a  machine  with  inch  parts  will  in  some  way  be  rendered  useless 
to  the  community  when  the  community  measures  in  metres  or  deci- 
mals thereof.  If  such  were,  indeed,  the  case,  it  would  be  better  not 
to  have  any  metric  system  here,  burdensome  as  our  own  system  is, 
since  the  loss  to  the  community  in  machinery,  tools  and  mechanical 
products  would  be  enormous  and  prohibitive.  The  clearest  proof, 
however,  that  no  such  danger  exists  is  found  in  the  facts  cited  by 
Mr.  Colles,  that  non-metric  machines  may  be,  and  are,  conveniently 
used  in  metric  countries.  Consequently,  no  machine  manufacturer 
need  fear  loss  of  machinery,  or  of  products,  by  reason  of  the  national 
adoption  of  the  metric  system. 


It  is  true  that  the  British  inch,  foot,  yard,  engineer's  link,  sur- 
veyor's link,  span,  fathom,  pole  or  perch,  surveyor's  chain, 
engineer's  chain,  bolt,  furlong,  league  and  mile  would  all  prob- 
ably retain  obscure  and  occasional  existence  in  this  country,  for 
a  century  or  more  after  the  decimalization  of  linear  measure- 
ment, by  the  adoption  of  the  metric  system.  It  is  equally  true  that 
in  this  country  to-day  we  still  find  the  "shilling"  occasionally  used, 
119  years  after  the  date  of  the  national  decimalization  of  our  money. 
Nevertheless,  we  stand  for  the  proposition  that  this  United  States 
does  use  a  decimal  currency  at  this  time,  and  furthermore  it  is  our 
profound  belief  that  in  this  decimal  currency  we  have  one  which  is 
much  superior  to  the  antiquated  British  currency  that  preceded  it. 


If  Mr.  Colles  thinks  there  is  no  chance  of  Great  Britain  nationally 
adopting  the  metric  system,  we  think  the  evidence  is  against  him. 
The  colonial  premiers  strongly  urged  the  British  and  colonial  gov- 
ernments to  adopt  the  metric  system  at  their  conference  of  August, 
1902.  The  Fifth  Congress  of  the  Chambers  of  Commerce  of  the 
British  Empire  at  Montreal  passed  a  yet  stronger  resolution  in  favor 
of  compulsorily  adopting  the  metric  system,  in  August,  1903.  The 
-Association  of  Trade  Protection  Societies,  numbering  about  40,000 
British  commercial  men,  passed  a  resolution  in  favor  of  the  metric 
system,  in  May,  1902.  The  Transvaal  Chamber  of  Mines  reported 
in  favor  of  the  metric  system  in  November,  1902.  The  Federal 
Parliament  Houses  for  Australia  passed  resolutions  favoring  the 
compulsory  adoption  of  the  metric  system,  in  all  parts  of  the 
British  Empire,  in  June,  1903.  The  Cape  of  Good  Hope  House  of 
Assembly  agreed  to  a  motion  in  favor  of  the  adoption  of  the  metric 
system  in  August,  1903.  The  Lancashire  and  Cheshire  Federation 
of  Trade  and  Labour  Councils  adopted  a  resolution  in  favor  of  a 
compulsory  change  to  the  metric  system  in  January,  1903.  The 
Association  of  Inspectors  of  Weights  and  Measures  pronounced  in 
favor  of  the  early  adoption  of  the  metric  system  in  May,  1903.  The 
New  Zealand  Parliament  has  recently  passed  a  bill  exclusively  in- 
troducing the  metric  system  there  in  1906. 
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Elcciric  Traction  tor  ilic   New   York  Central  Railroad. 


an  the  best  steam  lucoinutive  rrcord.    The  ability,  therefore,  tu  take 

care  of  even  the  heaviest  through  express  trains  with  the  weightiest 

Oiii-  ot  llic  iiio^l  nlll|llclll(.lu^>  ami  iiiiputiaiit  events  m   tin-  liistury       Pullmans  may  at  once  be  predicated, 
of  ktram  locoiniition  and  the  ultimate  supersession  of  the  strani  loco-  The  obliKalJnns  laid  upon  the  New   York  Central  by  the  authori- 

motive   liy   the  electric   locomotive   is  to  be   recorded   this   week   in      ties  were  that  they  should  be  ready  to  make  the  change  so  far  as 
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the  contract  which  has  been  awarded  by  the  New  York  Central  & 
Hudson  River  Railroad  Company  for  the  equipment  of  steam  tur- 
bine power  plant  and  the  building  of  electric  locomotives  to  be  em- 
ployed at  the  New  York  terminal  of  the  system.  The  order  includes 
an  initial  equipment  from  the  General  Electric  Company  of  eight 
turbo-generators  of  the  four-stage,  vertical  Curtis  type,  of  a  capacity 
of  7,500  hp  each.  These  turbines  w-ill  have  a  generator  part  de- 
livering 25  cycle,  three-phase  current  at  a  pressure  of  11,000  volts. 
This  is  by  far  the  largest  order  for  steam  turbines  ever  placed  in  this 
country  or  abroad,  but  it  is  equalled  in  magnitude  by  the  order  for 
electric  locomotives.  The  New  York  Central  Company  has  ordered 
no  fewer  than  30  electric  locomotives  from  the  General  Electric 
Company  of  an  entirely  new  design.  These  will  be  built  with  the  co- 
operation of  the  American  Locomotive  Company  at  the  latter's  Sche- 
nectady shops,  which  are  handy  for  the  purpose.  They  will  weigh  85 
tons  each  and  will  have  an  adhesive  weight  on  the  drivers  of  67  tons. 
Each  locomotive  will  have  a  capacity  of  2,200  hp  and  will  be  capable 
of  hauling  a  train  of  500  tons  at  60  miles  an  hour.  It  is  understood 
that  the  New  York  Central  will  have  two  power  plants,  one  on  the 
Hudson  River  in  the  vicinity  of  Yonkers,  and  the  other  over  on  the 
Sound,  probably  near  the  junction  of  the  Harlem  and  East  Rivers, 
both  situations  being  determined  by  consideration  of  fuel  facilities 
and  ready  supply  of  condensing  water.  The  steam  turbines  as  noted 
are  of  the  four-stage  type,  being,  therefore,  similar  to  those  con- 
tracted for  by  the  Boston  Edison  Company  and  differing  from  those 
of  the  Chicago  Edison  Company,  which  are  two-stage.  The  turbo- 
generator is  shown  in  outline  herewith  in  Figs,  i,  2  and  3. 

Further  details  are  not  yet  available  as  to  the  locomotives  than 
are  given  above,  but  it  is  understood  that  they  will  be  of  the  gear- 
less  type  with  four  electric  motors  to  each  locomotive.  Another 
interesting  feature  is  that  through  the  use  of  the  Sprague  multiple 
unit  system  as  developed  by  the  General  Electric  Company,  it  will 
be  possible  to  operate  two  of  these  huge  locomotives  in  multiple 
unit  for  the  heaviest  trains  on  the  system,  so  that  not  a  train  within 
the  radius  of  40  or  50  miles  from  New  York  City  would  require 
to  come  in  under  steam.  As  each  of  these  locomotives  singly 
would  give  easily  2,200  hp,  they  would  have  a  capacity  to  develop 
jointly  not  less  than  4,500  hp,  or  practically  three  times  as  much 
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FIGS.    X,  2  AND  3. — DIAGRAMMATIC  VIEWS  OF  TURBO-GENERATOR. 

the  Park  Avenue  Tunnel  was  concerned;  but  the  nuisances  and  dis- 
comforts of  that  tunnel  are  abolished  in  the  adoption  of  the  larger 
scheme,  which  will  virtually  take  care  also  of  all  of  the  suburban 
traffic  of  the  line  out  to  the  extreme  limits  of  commuter  travel.  It 
had  been  generally  supposed  that  the  company  might  limit  its  change 
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of  motive  power  to  the  city  limits  on  Manhattan  Ishmd,  but  the  plan 
now  adopted  is  seen  to  involve  such  points  as  Croton,  White  Plains, 
New  Rochclle  and  other  well-known  boundaries  of  New  York  sub- 
urban traffic.  The  point  has  arisen  as  to  the  interchange  of  traff^ic 
with  the  Interborough  Rapid  Transit  system,  but  the  tunnel  of  the 
subway  having  only  a  clearance  of  13.7  ft.,  it  is  obvious  that  stand- 
ard coaches  could  not  be  run  through  it. 

The  total  cost  of  the  change  in  equipment  of  power  plant,  loco- 
motives, etc.,  is  estimated  at  between  $15,000,000  and  $20,000,000. 
At  the  present  time  no  details  are  forthcoming  as  to  the  sub-stations, 
the  location  and  equipment  of  which,  involving  contracts  for  trans- 
formers, rotaries,  storage  batteries,  etc.,  are  understood  still  to  be 
under  study  and  consideration.  A  report  is  current  that  contracts 
have  been  awarded  for  Babcock  &  Wilcox  boilers  that  will  run  up  to 
40,000  hp,  but  it  has  not  been  verified  as  we  go  to  press. 

The  commission  appointed  by  the  New  York  Central  Company 
to  consider  the  electrification  of  the  road's  terminals  has  now  been 
in  session  for  some  months  under  Vice-President  Wilgus,  who  hap- 
pens at   this   moment   to  be   abroad   in   Europe,  accompanied   by  an 


The  Latest  Work  at  Zossen. 


CABLE  dispatches  just  to  hand  announce  the  closing  for  the 
season  of  the  memorable  series  of  tests  made  on  the  Zossen 
road  near  Berlin  with  high-speed  electric  locomotives,  at 
which  velocities  of  over  130  miles  an  hour  have  been  reached.  We 
are  also  in  receipt  from  Dr.  Walter  Reichel,  of  the  railw.iy  depart- 
ment of  the  Siemens-Schuckert  Company,  of  some  further  views 
and  data  relative  to  this  striking  work  with  which  his  own  name 
has  been  so  prominently  and  honorably  associated. 

As  was  noted  in  our  issue  of  October  31,  during  the  twenty-two 
months  that  have  elapsed  since  the  close  of  the  first  experiments 
the  track  from  Marienfeldt  to  Zossen  had  been  taken  up  and  relaid 
with  new  steel  rails  weighing  41  kg  (86.1  pounds)  per  lineal  meter, 
resting  on  heavy  spruce  ties  22  in.  from  center  to  center  and  heavily 
ballasted  with  broken  basalt.  The  rails  are  set  on  each  tie  in  a  steel 
chair,  strongly  bolted  down,  and  are  joined  perpendicularly  by 
beveled  joints,  7  in.  in  length,  held  firmly  together  by  bolts  passing 
horizontally   through   the   fishplates,   so  that  the  effectiveness  of   a 
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Fig.  I. — View  of  High-Speed  Car  on  Zossen  Roa.d. 


architect,  and  who  is  said  there  to  be  studying  European  stations  in 
view  of  the  development  of  the  facilities  at  the  Grand  Central  Depot 
in  connection  with  this  new  work  and  the  rapid  growth  of  business 
on  the  New  York  Central.  Others  representing  the  railroad  in 
connection  with  the  commission  are  Messrs.  Deems,  Gibbs,  Kattc 
aad  Waitt ;  w  hile  tlie  consulting  electrical  engineers  are,  as  is  well 
known,  Messrs.  H.  J.  Arnold  and  Frank  J.  Sprague.  More  recently, 
in  connection  with  the  power  house  plans.  Mr.  Frederick  Sargent, 
of  Chicago,  has  been  retained  in  an  advisory  capacity  in  order 
that  the  commission  may  avail  itself  from  time  to  time  of  his  ex- 
perience as  one  of  the  leading  designers  and  constructors  of  power 
It  is  assumed  or  understood  that  for  straight  run  work,  the  third-rail 
method  in  some  form  will  be  adopted,  although  this  would  not  be  ap- 
plicable around  the  yards.  It  is  further  understood  that  the  locomo- 
tives will  operate  at  a  pressure  around  the  normal  550  volts,  so  as 
to  render  available  the  resources  of  current  supply  obtainable  in  and 
around  New  York  City,  as  a  further  guarantee  of  uninterrupted 
operation. 


continuous  rail  is  practically  secured.  The  old  light  rails,  which 
had  failed  in  igoi  and  were,  therefore,  taken  up,  have  been  laid 
down  flat  as  guard  rails,  resting  horizontally  on  special  cast-iron 
chairs  in  such  a  way  that  the  flat  bottom  flange  of  the  rail  stands 
vertically  along  the  inside  line  of  each  heavy  rail  and  about  2  in. 
distant  from  the  inner  edge  of  its  face.  A  view  of  the  track  is  shown 
in  Fig.  2.  The  track  is  a  nearly  level  air  line  throughout  its  length, 
except  one  curve  of  2,000  yards  radius  near  its  southern  extremity, 
and  is  in  all  respects  up  to  the  highest  standard  of  modern  railway 
construction.  The  motors  have  been  likew'ise  improved  in  various 
minor  details,  but  the  cars  are  substantially  the  same  as  when  first 
constructed.  The  car  now  shown  in  Fig.  i  was  first  shown  in  our 
issue  of  November  9,  1901,  but  was  then  without  the  wheel  guards 
and  brushes,  the  ventilators  for  the  side  rheostats,  the  hand  rails  on 
the  roof,  the  extra  springs  seen  in  the  three  contact  arms,  and  other 
minor  details.  Each  is  22  meters  (72.18  ft.)  in  length  and  weighs 
90.5  metric  tons,  or  about  200,000  pounds  avoirdupois.  Of  this 
weight   48   metric   tons   comprise   the  body   and    running  gear,  and 


870 


ELI£CTKICAL     WOUI.lJ     and     KNGINERK. 


V(JL.    XI.II,    No.    22 


4J.5  tons  :irc  iii;iclf  up  liy  llie  molors,  ir.nisini  iiii'i'>,  aiul  utlicr  de- 
tails of  tlic  cleclriciil  c-(|ui|iiiit'iit.  Kacli  end  of  the  car  rests  on  a 
six-wheel  bogie  truck  of  the  American  type,  and  the  motors  arc  four 
iu  iniiuljiT,  one  attached  to  the  front  and  rear  axle  of  each  truck, 
the  middle  pair  of  wheels  iu  each  group  runnmg  free.  'I'lie  wheels 
are  49  in.  in  diameter  and  are  efjuippcd  with  Wcstinghousc  pneu- 
matic brakes  of  the  standard  type.  Tlic  transformers,  which  arc 
hung  beneath  the  middle  section  of  the  car,  weigh  12  tons,  besides 
which  a  storage  battery  of  631  pountis  weight  supplies  the  current 
for  lightmg  purposes.  The  interior  of  the  car  i^  provided  with  up- 
holstered seats  lengthwise  along  the  sides,  and  an  open  railing  en- 
closes at  each  end  the  space  occupied  by  the  driver. 

As  to  results  and  observations  during  the  trip,  Dr.  Reichel  says: 
"After  all  arrangements  have  been  made  and  the  military  post^ 
along  the  line  notified,  the  current  is  allowed  to  enter  the  car  at 
14,000  volts.  We  leave  Marienfeldt  at  25  minutes  after  <)  and  in 
starting   up   the   current    in    each    of    the    four   motors   is   gradually 


r 


FIG.   2. — VIEW    ALONG  THE  ROAD. 

raised  to  350  amp.,  making  the  total  power  used  3,300  kw,  or  about 
2,600  hp.  The  feeding  point  is  passed  at  80  km.  an  hour.  *  *  *  By 
the  time  Mahlow  is  reached  (7  km.  from  Marienfeldt)  a  speed  of 
180  to  185  km.  has  been  attained,  and  yet  the  train  runs  over  the 
switches  at  this  point  without  any  particular  shock.  At  this  speed 
it  is  noticed  that  the  current-collecting  devices  are  still  running 
quietly  and  there  is,  therefore,  no  scruple  as  to  further  increasing 
the  speed.  The  last  resistances  are  gradually  cut  out  under  the 
load  of  2,300  kw  and  the  speed  rises  to  the  hitherto  unreached 
figures,  190  and  195.  While  traveling  at  195  km.  an  hour  we  noticed 
two  people  standing  in  the  middle  of  the  track  about  800  meters 
ahead,  apparently  most  calmly  discussing  high-speed  traction  with 
each  other.  Luckily,  they  heard  the  warning  whistle  of  the  signal 
pipe  and  got  out  of  the  way  just  in  time.  It  would  not  have  been 
possible  to  have  stopped  the  93-ton  car  within  800  meters,  as  it 
requires  fully  iV^  km.  to  come  to  a  full  stop,  at  a  braking  pressure 


of  j(it),o(M)  kg  *****  •  After  the  trip  the  car  was  ex- 
amined very  carefully  and  showed  very  little  evidence  of  the  dc- 
ni.inds  which  had  been  made  upon  it.  The  front  of  the  car  is 
covered  with  moths,  bees  and  like  insects  which  appear  as  if  they 
had  been  crushed  fast  to  the  panes  of  glass  and  iron  work.  'I'lns 
is  hardly  to  be  wondered  at  as  the  air  pressure  was  fully  2I<j  kg. 
jier  S(|uare  meter." 

Dr.  Reichel  indulges  in  some  rather  interesting  cost  comparisoni 
between  steam  and  electricity  from  the  German  standptjint.  A  steam 
train  consisting  of  a  locomotive  and  five  cars  weighs  3jo,(x»  kg., 
contains  168  seats  and  uses  1,400  hp  at  full  speed;  the  electric  train 
consisting  of  one  motor  car  and  four  trailers  weighs  2f)0,ooo  kg., 
has  180  seals  and  uses  1,000  hp.  The  initial  cost  of  both  trains  is 
practically  the  same,  being  about  400,000  m.irks  ($kk),0(X);.  The 
operating  cost  for  simply  moving  the  train  is  51  pfennigs  (12^^^  cents) 
for  100  seat-km.,  operating  with  steam,  and  49}^  pfennigs  {wVi 
cents)  using  electricity.  Applying  a  calcidalion  to  the  150  km.,  or 
i)4-mile  line,  between  Merlin  and  l.cip/ig,  we  get  the  following  con- 
clusions: On  this  line  an  18-hour  service  is  furnished  and  36  trains 
:i  day  run  every  hour  in  both  directions,  so  that  if  40  per  cent,  of 
the  scats  are  occupied  (the  trailers  are  put  on  when  necessary) 
about  2,500  passengers  are  accommodated.  Figuring  the  fare  per 
kilometer  as  6  pfennig  (i}4  cents),  which  is  the  present  second- 
class  fare,  this  would  give  a  daily  income  of  22,500  marks  ($5,650). 
The  operating  expenses,  considering  transportation  only,  are  about 
5.000  marks  daily  ($1,250).  Adding  to  this  the  other  operating  ex- 
penses, particularly  for  employees,  maintenance  of  way,  stations, 
management,  etc.,  7,600  marks  daily,  this  would  make  the  daily  oper- 
ating expense  12,600  marks.  This  leaves  9,900  marks  for  interest 
on  the  original  capital,  which  in  one  year  would  be  3.600,000  marks, 
which  would  siive  4  per  cent,  interest  on  90,000,000  marks.  The  cost 
pir  kiliinuter  uniild.  in  this  case,  be  about  600,000  marks. 


Independent  Telephone  Convention  at  Chicago. 

I'he  regular  annual  convention  of  the  Inlerslalc  Independent  Tele- 
phone Association  will  be  held  at  the  Auditorium,  Chicago,  on  De- 
cember 8,  9  and  10.  The  progranmie,  which  is  as  follows,  promises 
a  most  useful  and  interesting  affair,  and  a  large  attendance  is  ex- 
pected by  the  oflficers : 

Tuesday  Morning.  December  8.  9  to  12 — Reception  of  members 
and  friends  by  the  Executive  Committee  and  officers  at  the  secretary's 
headquarters.  Tuesday  Afternoon,  December  8,  2  to  5 — Address  of 
welcome,  Hon.  Carter  H.  Harrison,  Mayor  of  Chicago.  Response 
and  annual  address  by  president.  Senator  C.  E.  Hull,  Salem,  111. 
Report  of  the  secretary.  Report  of  the  treasurer.  Selection  of  Ex- 
ecutive Board.  Selection  of  Nominating  Committee.  Revision  of 
Constitution  and  By-Laws.  Adjournment.  Wednesday  Morning, 
December  9 — The  officers  and  Executive  Board  will  take  charge  of 
the  delegates  this  morning  from  9  to  12  in  visiting  exhibits.  Wed- 
nesday Afternoon,  December  9,  2  to  5 — "Should  the  Territory  of  the 
Interstate  Independent  Telephone  Association  Be  Enlarged,  and  if 
so.  Why?"  Hon.  John  Van  Nortwick,  Appleton.  Wis.  Discussion. 
"Are  Our  Telephone  Periodicals  Sufficiently  Careful  as  to  the  Busi- 
ness Relations  Sustained  by  Contributors  ?"  Hon.  W.  H.  McDonough, 
New  York.  Discussion.  "Standardization  of  Apparatus,"  Prof. 
J.  C.  Kelsey,  Purdue  JJniversity.  Discussion.  "Standardization  of 
Construction,"  W.  C.  tPolk,  Kansas  City,  Mo.  Discussion.  "Com- 
petition between  Indmendent  Companies  and  Farmers'  Mutuals," 
O.  Rex,  North  ManAester,  Ind.  Discussion.  Thursday  Morning, 
December  10,  9  to  12 — "Independent  Toll  Line  Systems,  and  Is  the 
Time  Ripe  for  Merging?"  J.  S.  Bailey,  Jr.,  Toledo,  Ohio.  Discus- 
sion. "Where  Should  the  Line  of  Demarcation  Be  Drawn  between 
Independent  Operating  and  Manufacturing  Companies,  and  the  Bell 
Company?"  Hon.  Henry  A.  Barnhart,  Rochester,  Ind.  Discus- 
sion. "What  Should  Be  the  Representation  in  the  Connection  of 
the  Interstate  Independent  Telephone  Association  in  Voting?"  Mr. 
Prewitt,  Winchester,  Ky.  Discussion.  "Who  is  Who?  What  Are 
the  true  Ear  Marks  ?"  Hon.  Theodore  Gary,  Macon,  Mo.  Discussion. 
Election  of  officers.  Thursday  Afternoon.  December  10,  2  o'clock  on. 
Officers  and  Executive  Board  will  entertain  the  delegates. 

The  officers  of  the  Association  are :  C.  E.  Hull,  president,  Salem, 
111. ;  I.  A.  Frazer,  vice-president,  Connersville,  Ind. ;  E.  M.  Coleman, 
secretary,  Louisville,  Ky. ;  J.  W.  Layne,  treasurer,  Carthage,  Mo. ; 
C.  E.  Tripp,  Auditorium,  has  charge  of  exhibit  space.  An  elaborate 
banquet  will  close  the  convention. 
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Calculation  of  the  Apparent  Inductance  of  Armature 
Coils. —III. 


By  C.  C.  Hawkins. 


6.     Calculation  of  the  surface-of-core  inductance. 

Secondly,  the  inductance  from  the  surface  of  the  core  up  to  the 
pole  tips  at  a  distance  of  2  cm.  from  the  line  of  symmetry  midway 
between  the  poles  must  be  reckoned ;  for  comparative  results  it  is 
assumed  that  the  group  of  short-circuited  spool  sides  is  situated 
midway  between  the  poles — an  assumption  that  is  not  strictly  accu- 
rate when  the  brushes  are  shifted  away  from  the  line  of  symmetry; 
yet  its  correction  would  involve  a  refinement  of  calculation  to  which 
the  value  of  the  results  would  hardly  be  commensurate. 

The  leading  cases  may  be  grouped  into  four  or  five  kinds,  accord- 
ing as  the  short-circuited  spool  sides  are  concentrated  in  one  slot, 
or  divided  between  two,  three,  four  or  five  slots.  Since  the  distri- 
bution of  the  spool  sides  is  often  different  in  the  two  considered 
interpolar  zones,  it  is  best  to  take  them  separately  and  add  the  two 
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FIG.    15. — SINGLE    SLOT. 
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FIG.    17. — TWO   ADJACENT    SLOTS. 


inductances  together,   so  that  the  following  formulae  are  arranged 
to  apply  to  a  single  interpolar  gap. 

(i)     When  the  short-circuited  spool  sides  are  confined  to  a  single 
slot  (Fig.  15).    The  permeance  in  one  interpolar  zone  per  cm.  length 

of  armature  core  is  log ■  acted  on  by 


IT 


■Ws 


a  m.m.f.  oi  4"!^  3  w,  where  /  is  the  total  number  of  short-circuited 
spool  sides  in  the  one  zone  and  iv  =  the  number  of  wires  in  a  spool 

r 
side  ^ .    The  resulting  flux  is  linked  with  the  w  wires  of  the 

considered  section,  so  that  the  self  and  mutual  inductance  is 


2-3 

log 


.{.,--'}  + 


■Ws 


X  4'"'  jw^  X  10"®  henrys;  since  w^ 


■Ws 


=   -f — J     ,  the  coefificient  required  for  insertion  in  our  principal 
4  \^V2 / 

equation  is  for  the  single  zone  and  per  cm.  length  of  core. 


b  —  i  2.3  log- 


'^1 


+  Ws 


Ws 

it  is  of  interest  to  plot  the  value  of  2.3  log  [  ]  as  an  indication  of 
the  rapid  rise  of  the  inductance  for  small  distances  away  from  the 
center  line  as  on  small  armatures  and  the  gradual  decline  in  the  rate 
of  increase  as  the  width  of  the  interpolar  zone  is  increased  (Fig.  16, 
upper  curve).  For  the  width  of  the  slot  two  specimen  cases  are 
chosen,  viz.:  'Ws  =  %"  or  ws  =:  I/2",  and  other  cases  might  be  inter- 
polated by  alteration  of  the  scale  of  abscissae,  if  special  accuracy  was 


required.    Further,  it  is  throughout  assumed  that  the  ratio 


polar  arc 
pole  pitch 


=  /3  =  0.7,  so  that  by  altering  the  scale  of  abscissae,  as  shown  in 
Fig.  16,  the  same  curve  can  be  applied  directly  to  cases  involving 
different  numbers  of  poles.  The  actual  position  of  the  short-circuited 
spool  sides  within  the  slot  is  in  connection  with  the  present  section 
immaterial,  and  the  figures  are  equally  applicable  to  any  winding, 
so  long  as  the  multiplier,  /,  is  given  the  correct  value. 

(2)  When  the  short-circuited  spool  sides  in  one  interpolar  zone 
are  confined  to  two  adjacent  slots,  but  are  not  necessarily  equally 
divided  between  them,  let  f  =  the  number  of  spool  sides  short-cir- 
cuited in  the  slot  which  has  the  greater  number,  and  let  g  =  the 


smaller  number  within  the  other  slot.  At  some  point  along  the 
central  tooth  the  fiux  is  zero,  and  thence  the  local  flux  surrounding 
each  slot  gradually  increases,  but  as  a  first  approximation  it  will 
suffice  to  calculate  the  permeance  of  each  slot  at  its  full  value  up 
to  the  dividing  point,  x  (Fig.  17).  The  fraction  x  of  the  inter- 
vening tooth,  which  the  local  flux  surrounding  /  traverses,  will  in- 

/  f 

crease  as  —  increases,  and  is  given  by  the  relation :^ 

g  "T  X  wt  -'r  "Ws 


g 


Beyond  the  limits  of  the  local  fluxes,  the  per- 


TT    7f/   (I   —  X)  -j-   W,t 

meance  up  to  the  pole  tips  is  per  cm.  length  of  core, 

2-3  '"'['' 2  —  i '^s  -i  wi  (i  —  x)  }]  +  2  Ws  +  2  TVi  (i  —  x) 

log  _ 

TT  "TT   x  Wi  -\-  2  Ws  +  2  "Wt    (l   —  x) 

whence  for  substitution  in  our  principal  equation,  for  one  zone, 

I'  =  (f  +  g)  2.3  log 
"T  [r^  —  \  Ws  -\-  wt   (i  —  x)  \]  +2ws  -\-zwt  (i  —  x) 

"T  xwt    -j-  2   ws  -^^  2  Wt{l  —  X) 

To  the  inductance  from  the  joint  flux  must  be  added  that  from  the 
local  flux,  for  which 

~  X  wt  -{-  Ws                                   ~(i — xyoJt  +  Ws 
b^  =  f  X  2.3  log  ,  or  =  g  X  2.3  log 


according  to  whether  the  considered  spool  side  belongs  to  the  /  or  to 
the  g  group. 

If  f  =  g,  X  =^  o.s;  otherwise  the  ratio must  be  known;  thus 

Wi 

f 
if  —  =^2,  -and  if,  in  order  to  indicate  the  class  of  effect  ws   =  a// be 

g 

27r  -f  I  /  37r  -I-  2 

assumed, x= —  0.77;  or,  if  —  =  3,  x  = =  0.91. 

3"^  g  4"^ 

2*8  lo8r.A,ror  calculation 
or  inductance  from  Joint 
r.ax  m  one  neutral  zone. 
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FIG.    16. 


As  X  increases,  the  permeance  for  the  joint  flux  decreases,  but  the 
diminution  is  so  small  as  to  have  but  little  effect,  as  shown  by  the 
proximity  of  the  three  curves  in  Fig.  16,  appropriate  to  the  above 
three  cases.  Further,  a  relation  between  ivs  and  tvf  differing  widely 
from   unity,   has   no  great   effect   on   the  whole,  since   a   consequent 
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change  iti  b  is  partially  counterbnlniiccd  by  an  upposttc  chaiigr  in 
b',  so  that  if  an  average  is  struck  between  if,  and  wt,  it  is  seldom 
necessary  to  consider  their  actual  values  more  closely. 

If,  while  the  short-circuited  spool  sides  are  confined  to  two  slots 
a  central  slot  intervenes  which  is  empty,  the  local  permeance  may, 
in  the  case  of  each  slot,  be  extended   \\\t  to  the  full   width  of   the 


f 
111  this  case,  as  —  increases,  the  joint  permeance  decreases  as  in 

K 

CISC   (2). 

If  (he  distribution  alxuil  the  center  line  is  unsymmetrical  and  the 
center  slot  has  the  larger  luimbcr  of  short-circuited  spool  sides  (Fig. 
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no.    18. — TWO  SLOTS    Willi  riG.    19.— THREE  SLOTS  SYMMETRICAL 

INTERMEDIATE  VACANT   SLOT.  ADOUT  CENTER  LINE  AND  CENTRAL 

SLOT    MOST  FILLED. 

tooth,  while  the  joint  permeance  then  has  its  lower  limit  fixed  by 
the  central  gap  of  four  tcelli  and  three  slots  (I'^ig.  18).  The  cocfTi- 
cients  are  then 


Jw,  f  tw, 


}»twt'im,ll-'i*  'lUii^ 


b  =  (.f  -\-  k)  2-3  log 
and 


"^  ^  »',—  ('•  5  «'^  +  w/  )  )•   +  3W"  +  aw/ 
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FIG.    20.— THREE    SLOTS    SYMMETKI-      IK;.      21       THREE     SLOTS     UNSYM- 
CAL     AUOUT     CENTRE     LINE     AND  METRICAL     AllOUT     CENTRE     LINE 

OUTERS  MOST  PILLED.  AND  CENTRAL  SIX^T   MUST  FILLED. 

Ji),  a  sufficiently  close  approximation  will  usually  be  given  by  the 
f  +  g'  g' 


equations. 


•Jr  u'l    +  311;,  +  2Wt 


T  .r,  wi  -\-2'Wf  •\-  wt      t(i— .r,)zt//  -f-  Ws 


and 


f  +  g" 


g" 


T  7<V    -|-    Ws  T  «'/    +    Ws 

b'  =  fX2-3log ,  or  =gX2.3log , 

ZCS  Ws 

as  the  case  may  be. 

(3")  If  tlie  sliorl-circuited  spool  sides  are  spread  over  three  slots 
the  center  containing  the  larger  number,  /,  and  further,  the  two  out- 
tide  slots  each  contain  g  spool  sides,  so  that  the  whole  is  symmet- 
rical about  a  center  line  i,Fig.  19),  .v  is  given  by  the  relation, 


f  -h  S 


g 


-,  whence 


n{t — Xj)  wi  -f   zws  +  IU1        TT  Xjivt  +  Ws 

the  radius  x^  of  the  joint  permeance  being  fixed  by  the  central  slot, 
whence 

ft  =  (/^  +  g'  +  g")  2.3  log 
~\r,~  -i  i.sws+i.swi{i—Xt)+.sx,wi  )■  ]  +  3Wt  +  3w((i—Xt)-\-XtWt 

T  jr,  w/  +  3  wj  +  3  w/  ( I  -  X,)  -\-  x^  wt 
and 

~  x,  wt  -{-  Ws                                        t(i— jr,)  wt  +  Wt 
b'  —  fX2.3log ,  or  =  g'  X  2.3  log   , 


-  X  wt    -f  2  Ws    +  7l'f  IT  wt    (I    —  X)   -\-   7»V 

b=  {f+2g)  2.3  log 
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0.56,  while  if  --  =:  2  and         =  wt 
g 


f                      47^  +  I  / 

X  = =0.75 ;  or,  if  —  =  3,  .r  = =  0.86.    As  —  is  in- 

4"^  g  5'^  g 

creased,  the  joint  permeance  now  increases,  yet  the  increase  is  but 
slight,  as  shown  by  the  middle  pair  of  curves  in  Fig.  16,  where,  as 
before,  the  value  of  2.3  log  ■{    }■  has  been  plotted  for  different  values 

f 
of  —  or  X. 

g 

If  the  two  outside  slots  contain  the  same  number  of  short-circuited 
spool  sides,  f,  and  /  is  larger  than  g,  so  that  the  group  is  again  sym- 
metrical about  a  center  line  (Fig.  20), 


But  if  the  above  equations  give  x^  less  than  (i  —  x^),  as  may  be 
the  case  when  g"  is  small  by  comparison  with  /  -}-  g',  there  is  a  slight 
error  in  the  above  assumption  which  must  be  empirically  corrected. 

If  one  of  the  outer  slots  has  the  same  number  of  short-circuited 
spool  sides,  as  the  central  slot  or  a  larger  number  (Fig.  22), 

b=(f+g'  +  g")2.3log 

^[fi—-\  i-S^j-t-/  I  —  -^\wt  -^ix^iWt  \  \-^3ws-\-{^—x^wt^rX2  w 

ff  -r,  wt  -\-  3  Ws  -f  (2  —  .r,)  wt  +  .rj  wt 

the  radius,  x  of  the  joint  permeance  being  fixed  by  the  outer  slot, 
and  b'  is  the  same  as  in  the  last  case. 
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b=  (2f  +  g)  2.3/og- 
and 
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-  x  wt  -\-  Ws                               51"  ( I  — x)  wt  -\r  'Ws 
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If  —  =  2,  ;r  = =  0.59, 
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3  3'^  +  4 

=  —,  x  = =  0.535. 
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FIG.  22. — THREE  SLOTS  UNSYMMET-      FIG.  23. — FOUR  SLOTS  SYMMETRICAL 
RICAL    ABOUT    CENTRE    LINE    AND  ABOUT   CENTER    LINE   AND    INNER 

OUTER  SLOT  MOST  FILLED.  SLOTS  MOST  FILLED. 

(4)     If  the  spool  sides  are  spread  over  four  slots  and  are  sym- 
metrical about  a  center  line,  the  two  inner  slots  containing  the  larger 

I 
number    (Fig.  23),  x^  is  given  by  the  relation  = 

-  Xi  wt  -^  Ws 
2  I 

;  whence  it  =  —  =  0.32;  while  x^  is  given 

TT  Xi  wt  -\-  2  Ws  -\-  wt  IT 

2f  +   g  g 

by  the  relation ::= ,  whence  .r^ 

■!T  X^  wt -{-  3  Ws -\- 2  wt  ~{l  .Tj)  wt  -\-  Ws 

(2f-\-g)  -  wt  +2  (/— ;(f)  Ws—  2  gWt 


2(.f  +   g)    '^Wt 


Thence, 
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b  =  2(  f  +  g)  2.3  log 
K  [rj  —  ^  2  ws  +  2.5  we —  2  XjWi  )■  ]  +  4  wj  +  5  w/  —  4-^i  «*/ 

K  Xj  wi  +  4  TVs  +  s  wt  —  4  .r^  ^' 

TT    X     .32    W/   +    «-'■»  "■    -■'■3   ■^^  +    W^ 

b'  =  2.3flog ,  or  g  X  2.3  /og , 
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■rr  x^  IVt  -\-  2  lUs  -{■  IVt 


b"=^2fX2.3l0g 


~  X   .32  "cUi  -\-  2  tVs -\-  -U't 


In  the  particular  case  when  f  ^=  g,  x    := 


37r  —  2 


=  0.59, 


47r 


"T   -\-   2 


47r 


0.41, 


.Tj^  =,  as  always,  0.32; 


/ 


while  when  —  =2,  .r^  ^  0.835  (Fig.  16). 
g 

(5)  The  case  of  five  slots  is  seldom  met  with,  but  for  complete- 
ness the  curve  of  the  value  of  the  logarithmic  portion  of  the  expres- 
sion for  the  joint  permeance  in  one  zone  is  added  in  Fig.  16. 


Testing  Alternators  Under  Full  Load  Conditions. 


By  W.  L.  Waters. 

IN  Electrical  World  and  Engineer  issue  for  October  31,  Mr. 
B.  A.  Behrend  describes  a  modification  of  the  Mordey  method 
of  testing  large  alternators  on  full  load.  While  advocating  the 
method  of  connecting  the  field  coils  in  two  groups  so  that  the  e.m.f. 
induced  by  one  group  opposes  that  due  to  the  other,  Mr.  Behrend 
does  not  bring  forward  any  experimental  evidence  to  show  that  the 
results  as  regards  heating,  efficiency  and  regulation  have  any  claim 
to  accuracy. 

Some  years  ago  when  alternators  were  first  made  in  sizes  too  large 
to  be  conveniently  tested  on  full  load,  the  question  of  the  accuracy  of 
the  results  obtained  by  the  Mordey  method  of  testing  had  to  be 
considered,  and  the  writer  made  a  number  of  tests  to  decide  this 
point.  The  results  showed  that,  though  the  method  was  suflSciently 
accurate  as  regards  heating,  it  was  unreliable  in  regard  to  efficiency 
and  regulation. 

The  Mordey  alternator  consisted  of  a  stationary  disc  armature  and 
a  revolving  field  so  that  the  form  of  test  suggested  by  Mordey  was 
to  reconnect  the  stationary  armature  coils  in  two  groups,  the  e.m.f. 
of  one  opposing  the  e.m.f.  of  the  other.  The  disc  alternators  of 
Siemens  and  Ferranti  consisted  of  a  revolving  armature  and  sta- 
tionary magnet,  so  that  when  the  Mordey  test  was  applied  to  these 
machines  the  natural  modification  was  made  to  connect  the  field  coils 
in  two  opposing  groups,  instead  of  the  armature  coils.  When  the 
method  was  applied  to  modem  iron-clad  alternators  the  connections 
were  made  on  the  magnets  or  armature  coils,  according  to  which  was 
the  stationary  element — there  being  natural  objections  to  making 
temporary  false  connections  on  the  revolving  winding. 

Considering  first  the  case  in  which  the  armature  coils  are  con- 
nected in  two  opposing  groups.  The  temperature  test  was  made  by 
closing  the  circuit  of  the  reconnected  armature  coils  through  an 
adjustable  resistance,  then  exciting  the  magnets  at  normal  no-load 
excitation  and  adjusting  the  armature  resistance  till  the  normal  cur- 
rent was  flowing  through  the  armature.  The  efficiency  test  was 
made  in  the  same  way — the  full-load  losses  in  the  alternator  being 
the  power  supplied  to  the  machine  during  this  test  less  the  power  lost 
in  the  external  adjustable  armature  resistance.  The  regulation  test 
was  made  by  running  a  similar  test,  the  armature  circuit  being  closed 
through  an  external  adjustable  resistance,  inductive  or  non-induc- 
tive, as  the  case  might  be,  and  the  excitation  adjusted  to  give  normal 
voltage  at  the  armature  terminals  (the  voltage  being,  of  course,  re- 
fcred  to  the  number  of  eflFective  and  not  to  the  total  number  of  arma- 
ture coils)  and  external  armature  resistance  varied  till  the  current 
flowing  bore  the  same  ratio  to  the  normal  full-load  current  of  the 
machine  as  the  number  of  effective  armature  coils  bore  to  the  total 


number,  c.  g.,  if  we  have  the  12-pole  machine  connected  four  coils 
opposing  eight,  then  the  number  of  effective  coils  would  be  four 
and  the  volts  at  the  armature  terminals  during  the  test  would  be  one- 
third  of  the  normal  voltage  and  armature  current  would  be  one- 
third  the  normal  full-load  current. 

If  the  field  coils  were  connected  in  opposing  groups  instead  of 
the  armature  coils,  then  the  tests  would  be  conducted  in  the  same 
manner,  except  that  in  the  efficiency  and  heating  tests  it  was  usual 
to  adjust  the  armature  current  by  raising  or  lowering  the  excitation 
in  one  of  the  groups  of  field  coils  independently  of  that  in  the  other, 
instead  of  by  means  of  an  external  armature  resistance.  The  regu- 
lation test  was  sometimes  run  in  the  same  way,  but  more  usually 
the  external  resistance  was  varied  in  order  to  adjust  the  armature 
current— the  external  resistance  being  a  necessity  in  this  test  in 
order  to  vary  the  power  factor  and  the  load,  and  in  addition  it  is, 
if  anything,  more  accurate  to  work  the  two  parts  of  the  armature 
at  the  same  flux  when  the  machine  is  on  no-load  rather  than  at  the 
same  flux  when  on  full  load. 

There  was  always  more  or  less  jarring  and  vibration  when  running 
these  tests,  both  on  ironless  and  on  iron-clad  alternators,  but  unless 
the  machine  was  mechanically  weak  there  was  never  any  serious 
trouble  from  this  cause,  at  any  rate  on  machines  up  to  750  kw. 

As  regards  the  accuracy  of  the  results  obtained  by  these  methods. 
The  temperature  test  usually  gave   fairly   correct  results,   for  both 
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EXCITING      CURRENT 
FIG.    I. — MAGNET    POLES    CONNECTED   IN    TWO    OPPOSING    GROUPS. 

ironless  and  iron-clad  armatures.  Temperature  tests  are  rarely 
correct  within  less  than  10  per  cent.,  and  as  carefully-designed 
alternators  are  always  well  within  the  guarantees  as  regards  heating 
any  small  inaccuracies  in  this  method  of  making  the  temperature 
tests  are  of  small  importance. 

The  efficiency  test  usually  gave  poor  results.  During  the  test  the 
lag  of  the  current  in  the  armature  is  usually  not  far  from  90°,  so 
that  any  eddy  currents  in  the  iron  due  to  the  armature  current  are 
considerably  increased  and  the  efficiency  comes  out  lower  than  if 
the  test  had  been  made  on  a  non-inductive  load. 

The  regulation  test  was  usually  unreliable,  the  results  obtained 
varying  quite  considerably  with  the  method  of  connection  used 
in  the  field  or  armature.  Figs,  i  and  2  show  the  results  of  regulation 
tests  made  on  loo-kw,  2,200-volt,  60-cycle,  24-pole,  single-phase 
revolving-field,  iron-clad  alternator.  The  various  connections  of 
the  armature  and  field  coils  are  indicated  in  the  figures.  The  tests 
were  made  as  described  above  and  the  results  are  only  plotted  for 
power  factor  zero — the  external  resistance  being  in  this  case  self-in- 
duction coils  which  had  a  power  factor  of  .  r  to  .15.  The  observed 
volts  are  divided  by  the  number  of  effective  coils,  so  that  the  plotted 
voltages  are  volts  per  effective  armature  coil.  The  armature  cur- 
rent in  amperes  bears  the  same  relation  to  the  normal  full-load  cur- 
rent of  45.5  amp.  as  the  number  of  effective  armature  coils  bears  to 
the  total  number  of  coils,  i.  e.,  to  24.    The  tests  made  and  plotted 
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in  this  way  nre  tlircctly  ooinpatiiMc  anil  we  can  »cc  at  dikc  from 
the  curve  that  the  results  of  tlie  test  are  not  by  any  means  consistent. 
The  results  of  the  straight  test  with  all  coils  in  series  gives  a  regu- 
lation of  ,17  per  cent.,  while  the  (lilTcrent  methods  of  coinicctinR  the 
armalurr  anil  field  coils  give  results  varying  from  32  to  41  per  cent. 
This  test  is  simply  given  as  an  example— tests  on  other  machines 
and  with  difTerent  power  factor  loads  gave  similar  results.  The 
results  were  sometimes  more  consistent  and  at  other  times  less  so, 
but  the  results  appeared  so  unreliable  that  this  method  of  obtaining 
the  regulation  was  abandoned  as  being  of  little  value. 

At  the  present  time  the  general  method  of  taking  the  heat  run  on  a 
large  machine  is  that  described  in  the  editorial  notice  of  Mr.  Rchrcnd's 
paper  in  Elkltrical  World  and  Kncinkkr  of  October  31.  The  alter- 
nator is  excited  at  normal  excitation  and  then  llio  armature  coils 
reconnected  to  give  no  result  of  P.D.  and  at  the  terminals  and  then 
direct  current  is  sent  through  the  armature  to  produce  the  required 
C*R  loss.  The  efficiency  test  is  usually  made  by  taking  the  core 
loss  on  no  load  and  ihcn  measuring  the  C'-R  losses  in  the  armature 
and  magnets.  The  regulation  test  on  power  factor  I  is  a  very  diffi- 
cult test  to  make  with  any  accuracy  and  so  is  seldom  made.     The 
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FIG.  2. — ARMATURE  COILS  CONNECTED  IN  TWO  OPPOSING  GROUPS. 

regulation  test  on  power  factor  o  can  be  made  on  a  small  alter- 
nator by  loading  it  up  on  induction  coils  (usually  field  magnet  coils), 
while  on  large  alternators  it  is  best  made  in  the  way  referred  to  by 
Mr.  Behrend,  by  taking  a  second  machine  and  running  it  as  a 
synchronous  motor  and  then  adjusting  the  excitation  of  the  two 
machines  till  full  load  current  flows  between  the  machines. 

Thus,  though  the  Mordey  test  gives  good  results  on  a  temper- 
ature run,  and  has  done  excellent  work  in  the  past,  the  trouble  of 
making  the  necessary  connections,  and  then  the  necessary  adjust- 
ments to  get  the  load  right,  have  caused  it  to  be  abandoned  in  favor 
of  simpler  methods,  so  that  at  the  present  time  it  is  practically 
never  used. 


National  Electric  Light  Association. 


It  will  be  remembered  that  the  proceedings  of  the  National  Elec- 
tric Light  Association  convention  at  Chicago  this  year  were  of 
unusual  scope  and  bulk,  papers  and  discussions  being  alike  of  im- 
portance. The  work  of  preparing  the  annual  volume  of  transactions 
has  been  quite  formidable,  but  the  secretary  hopes  soon  to  have  it 
ready  for  issue.  It  promises  to  make  a  substantial  volume  of  not  far 
short  of  1,000  pages,  which,  with  its  special  appendices — one  of  them 
in  colors — will  constitute  the  best  example,  up  to  date,  of  the  Associa- 
tion's efforts  in  behalf  of  its  members,  particularly  those  who  are 
unable  to  attend  the  meetings.  The  volume  will  be  eagerly  sought 
after  when  issued. 


The  Indrpindcnt  Tckphone  Assr>ciation  of  .Southern  Indiana  held 
its  fotirth  annual  convciuiun  in  Kvansvillc  November  ii  and  12. 
There  were  about  75  delegates  present  and  a  host  of  visiting  repre- 
sentatives from  telephone  manufacturers. 

The  convention  was  presided  over  by  Vice-President  Knocfel,  of 
New  Alb.iny.  VV.  E.  Clark,  city  clerk,  read  Mayor  Covert's  address 
of  welcome.  The  Mayor  said  it  was  with  pleasure  he  welcomed  the 
independent  telephone  men  to  Kvansville,  but  regretted  the  fact 
th.it  the  iloors  of  the  city  had,  U()  to  the  present  lime,  been  closed 
.'igainst  the  inde|>endenls.  lie  said  he  had  for  a  year  or  more  en- 
deavored to  ojicn  the  door  to  the  independents  and  he  believed  he 
would  be  successful  in  a  short  time.  The  Mayor  said  he  once  thought 
that  to  be  cut  off  from  the  Hell  or  Cumberland  Company  meant  to 
1)C  cut  off  from  the  rest  of  the  world.  That  delusion  was  quickly 
dissipated  when  he  found  the  whole  southern  part  of  Indiana  and 
contiguous  neighboring  states  were  a  perfect  network  of  independent 
lines,  and  that  the  instruments  used  by  the  independent  people  out- 
numbered those  of  the  Hell  or  Cumberland  Company  by  many  thou- 
sands. "I  also  found,"  said  he,  "that  service  was  furnished  at  a 
much  lower  rate  than  when  the  Bell  enjoyed  a  monopoly  and  that 
in  every  instance  the  independent  people  were  doing  a  profitable 
business  at  the  rates  charged." 

The  Mayor  urged  the  independents  of  Southern  Indiana  to  take 
up  the  fight  in  Evansville  and  help  the  independent  movement  along. 
Concentrated  effort  in  this  direction  would,  he  believed,  guarantee 
an  independent  local  service  in  a  short  time. 

The  first  paper  on  the  programme  was  assigned  to  A.  W.  Funk- 
houser,  city  attorney  for  Evansville.  Mr.  Funkhouser  said  that  by 
force  of  circumstances  he  was  made  somewhat  familiar  with  the 
telephone  conditions  in  Evansville.  To  give  the  people  of  the  city 
and  country  a  decent  service  at  reasonable  rates  has  been  the  sole 
purpose  of  the  advocates  of  an  independent  company.  Therefore, 
Evansville  had  concluded  to  go  into  the  telephone  business  for  her- 
self. He  declined  to  discuss  the  status  of  litigation  between  the 
city  and  the  Cumberland  Company  for  the  reason  that  the  matter 
is  now  in  the  hands  of  the  courts,  and  a  favorable  decision  was  con- 
fidently expected  in  a  short  time.  Mr.  Funkhouser  said  there  was 
not  a  single  county  in  Indiana  which  has  not  independent  telephone 
lines  and  exchanges  and  only  two  county  seats  in  the  entire  State 
where  the  independents  are  not  represented — Evansville  and  Boone- 
ville — the  latter,  however,  having  recently  granted  a  franchise  for 
an  independent  company.  "There  are  at  the  present  time  in  the 
State  of  Indiana,"  he  continued,  "134,000  independent  telephones 
and  about  40,000  Bell  telephones — more  than  three  to  one  in  favor 
of  the  independents."  He  said  it  was  a  safe  statement  that  nearly 
40  per  cent,  of  the  farmers  of  Indiana  are  now  connected  by  inde- 
pendent lines. 

The  evening  session  of  the  first  day  was  given  up  to  a  banquet, 
and  the  visiting  delegates  were  greatly  pleased  at  the  hospitality  ex- 
tended. After  the  cigars  were  passed  speech-making  began.  E.  W. 
Pickhardt,  secretary  of  the  convention,  and  George  A.  Cunningham 
talked  on  the  Evansville  situation. 

The  programme  for  the  second  day  began  with  a  paper  by  Vice- 
President  Knoefel,  on  the  "Independent  Long-Distance  Lines." 
The  speaker  pointed  out  the  mistakes  that  had  been  made  by  the 
independents  in  the  early  history  of  the  development  and  laid  much 
of  the  blame  for  early  failures  to  cheap  construction.  He  said  the 
proper  construction  of  toll  lines  calls  for  45  poles  to  the  mile  and 
No.  10  copper  wire.  He  asserted  that  good  service  can  only  come 
as  a  result  of  good  construction,  and  this  can  only  be  had  at  con- 
siderable expense  at  first,  but  would  require  much  less  expense  to 
maintain  in  good  order. 

A.  J.  Payton,  of  Rockford,  read  a  paper  upon  the  "Bell  People  as 
Antagonists,"  which  showed  that  he  was  familiar  with  every  phase 
of  the  telephone  fight.  The  following  officers  were  elected :  Presi- 
dent, Charles  D.  Knoefel,  New  Albany;  vice-president,  L.  G.  Davis, 
Salem ;  secretary,  E.  W.  Pickhardt,  Huntingburg. 

From  the  standpoint  of  interest  and  attendance  the  convention  was 
the  best  ever  held  by  the  Independent  Telephone  Association  of 
Southern  Indiana.  The  delegates  and  visitors  all  expressed  them- 
selves as  well  pleased  with  the  treatment  they  received  from  the 
Evansville  people,  and  especially  for  the  gracious  manner  in  which 
the  local  committee  made  their  stay  in  the  city  pleasant  and  profitable. 
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Wireless  Fire  Alarm   Signalling  Apparatus. 


WIRELESS  signalling  apparatus  lends  itself  admirably  to  a 
multiplicity  of  uses  other  than  that  of  telegraphic  communi- 
cation, and  just  now  it  is  being  tested  in  Continental 
Europe  relative  to  its  value  in  the  fire  alarm  service.  M.  Emile 
Guarini,  prolific  writer  and  inventor  of  divers  devices  appertaining 
to  the  emission,  propagation  and  reception  of  electric  waves,  has  con- 
ducted some  interesting  experiments  in  the  transmission  of  wireless 
fire  alarm  signals ;  and  he  now  proposes  to  equip  the  fire  houses 
and  numerous  buildings  of  Brussels,  Belgium,  with  this  new  type  of 
apparatus. 

The  experimental  instruments  devised  for  this  purpose  are  shown 
in  the  illustrations.  Fig.  I  represents  the  transmitter  photograph- 
ically and  the  schematic  arrangement  upon  which  it  is  based  in 
Fig.  2.  As  in  an  ordinary  wireless  telegraph  system,  an  induction 
coil  is  employed  to  transform  a  low-potential  direct  current  into  a 
high-tension  alternating  current  for  charging  the  oscillator  system. 
Additional  apparatus  is  also  provided  for  indicating  the  number 
of  the  burning  building  and  its  position  and  this  is  also  shown  in 
the  diagram. 

Referring  to  Fig.  2,  i  represents  the  tube  of  a  thermometer;  2,  mer- 
cury in  the  thermometer;  3  and  4,  terminals  of  an  internal  circuit 
made  of  platinum  and  leading  inside  the  thermometer  tube;  5,  a 
single  dry  cell;  6,  an  electromagnet  operating  an  armature,  7;  8,  a 
retractile  spring;  9,  a  button  forming  a  stop  for  the  armature;  10, 
a  disc  having  notches  cut  in  its  periphery  at  given  distances  apart. 


FIG.    I. — WIRELESS   FIRE   ALARM    TRANSMITTER. 

SO  that  the  exposed  surfaces  may  represent  the  number  and  locality 
of  the  building;  11  is  a  spring  contact  making  and  breaking  the 
primary  circuit,  which  includes  a  battery,  12,  and  the  induction 
coil,  13;  14  is  the  aerial  wire  radiating  the  waves;  15,  the  sec- 
ondary of  the  induction  coil ;  16,  the  earthed  terminal  of  the  oscillator 
system;  17,  an  arrangement  for  automatically  checking  the  disc  after 
it  has  completed  its  revolution ;  18,  an  insulated  arc  inserted  in  the 
disc  to  indicate  that  the  number  has  been  completed,  and  19,  the 
oscillator  or  spark-gap. 

The  receiver.  Figs.  3  and  4,  consists  of  an  antenna,  20,  connected 
with  a  coherer,  21,  the  opposite  conductor  plug  leading  to  earth,  22, 
and  a  suitable  receiving  device,  23,  operated  by  a  battery,  24.  This 
usually  includes  a  relay,  a  tapper  and  a  Morse  register,  as  in  a  system 
of  wireless  telegraphy,  although  a  single  stroke  bell  may  be  used 
instead  of  the  register. 

This  experimental  equipment  was  placed  in  one  end  of  the  in- 
ventor's laboratory,  where  a  miniature  building  had  been  erected, 
and  at  the  opposite  end  of  the  room  the  receiver  was  placed  in 
position  as  it  would  be  in  a  fire  engine  house.  After  all  these  pre- 
liminary arrangements,  the  little  building  was  fired. 

When  the  heat  emitted  by  the  flames  became  sufficiently  intense, 
the  column  of  mercury  began  to  rise  in  the  capillary  tubing  of  the 
thermometer  and  finally  when  it  reached  42°  Reaumur  the  liquid 
metal  was  forced  into  contact  with  the  upper  terminal,  3,  and  the 
internal  circuit  was  closed  after  the  manner  produced  by  a  ther- 
mostat. 

The  current  now   flowed   through  the  circuit  and  energized   the 


electromagnet,  6,  and  this  action  attracted  the  armature,  7,  releasing 
the  disc,  10,  which  revolved  in  virtue  of  its  connection  with  a  spring 
motor.  The  disc  with  its  peripheral  projections  impinging  upon 
the  contact  brush,  11,  caused  the  current  flowing  in  the  primary 
circuit  to  be  made  and  broken  in  accordance  with  the  length  of  the 
actuated  surfaces  of  metal  representing  numerals  or  letters  as  pre- 
arranged for  indicating  the  number  of  the  house  and  its  locality. 


FIG.  2. — DIAGRAM   OF   SIGNALLING   APPARATUS.  FIG.  3. — PRINCIPLE  OF 

RECEIVING  APPARATUS. 

Since  every  disc  may  have  any  desired  number  of  projections 
which  may  be  of  varying  lengths,  indicating  dots  and  dashes,  it  is 
obvious  that  the  combinations  formed  may  be  varied  infinitely.  This 
automatic  device  for  making  and  breaking  the  primary  circuit  pre- 
cludes the  necessity  of  a  manual  key  or  an  operator,  although  an 
arbitrary  make-and-break  may  be  interposed  in  the  circuit  and  the 
regular  Morse  or  Continental  code  transmitted. 

When  the  current  is  interrupted  by  the  disc,  the  impulses,  which 
have  a  high  time-constant  compared  with  the  automatic  spring 
vibrator  of  the  coil,  set  up  alternating  currents  in  the  secondary  coil, 
and  this  serves  to  energize  the  oscillator  system,  which  in  turn  flashes 
out  through  space  the  important  message  notifying  the  firemen  of 
the  call  to  duty.  The  electric  waves  thus  sent  out  impinge  upon 
the  aerial  wire  at  the  fire  engine  house,  and  these  are  converted  into 
oscillations  in  the  resonator  circuit  when  the  coherer  is  affected  and 
actuates,  in  turn,  the  relay;  the  tapper  and  register  respond  to  the 
fresh  impulses  and  the  latter  prints  on  a  tape  the  number  and  letter 
in  less  time  than  the  horses  can  be  hitched  up  and  the  engine  manned. 

At  the  first  stroke  a  visible  signal  is  indicated  by  a  miniature  in- 
candescent light  and  the  alarm  is  sounded  by  an  electric  gong. 
Guarini  has  worked  out  a  scheme  so  that  the  first  revolution  of  the 
disc  gives  a  signal  throughout  the  building  on  fire;  and  if  the  efforts 


FIG.    4. — WIRELESS    FIRE  ALARM    RECEIVER. 

of  the  occupants  are  able  to  extinguish  the  flames  in  their  incipiency 
no  alarm  is  sent  to  the  engine  house. 

In  this  system  no  central  station  is  required,  but  the  messages  are 
transmitted  directly  to  the  engine  houses.  M.  Guarini  gives  the 
credit  of  this  idea  to  Signor  Mollo,  chief  of  the  fire  department  of 
Naples,  Italy,  but  has  worked  it  out  and  put  it  into  commercial  shape, 
and  a  practical  installation  is  now  being  set  up  in  Brussels. 
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Recent  PrDurcss  .Abroad  in  Wireless  Tek-pliony, 


llanlly  liacl  tlic  Kcncral  surprise  at  llic  discovery  and  fnr-rcacliing 
power  of  wireless  Iclegrapliy  passed  away  when  investigators  and 
inventors  began  to  .strive  for  a  solution  of  the  problem  of  wireless 
telephony.  Of  course,  this  latter  is  a  very  differi-nt  proposition  from 
wireless  lelegrapiiy  because  of  the  necessity  in  the  transmission  of 
articulate  sounds  of  preserving  the  -wave  form.  In  other  words,  the 
problem  becomes  not  only  one  of  transmitting  a  sufTicicnt  <|uantily 
of  energy  to  afTect  the  distant  receiver;  hut  in  addition  the  com- 
ponent waves  must  be  transniiltcd  correct  in  all  their  instantaneous 
values.  The  inefliciency  or  weakness  of  our  only  present  telephonic 
transmitting  means  would  probably  be  an  ever  effective  bar  to  the 
successful  accomplishment  of  wireless  telephony  were  it  not  for  the 
extreme  sensitiveness  of  the  telephone  receiver,  the  sensitiveness  of 
this  instrument  being  so  great  that  it  responds  to  the  minutest  varia- 
tion of  the  electrical  condition  of  its   terminals.     Therefore,   if  the 
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FIG.    I. — DIAGRAM    OF   SENDING    AND   RECEIVING   CIRCUITS. 


transmitter  may  be  made  by  any  combination  of  inductive  coils  to 
send  out  forced  vibrations  to  the  surrounding  medium,  a  telephone 
receiver  is  pretty  sure  to  catch  them,  provided  it  be  within  the  radius 
of  the  final  dissipation  of  the  waves. 

Experimenters  soon  found  that  with  suitable  arrangement  of  in- 
duction coil  and  transmitter,  speech  could  be  conveyed  through  the 
air,  provided  the  receiving  telephone  was  near  at  hand.  However, 
if  the  discharge  terminals  be  earthed,  and  both  receiver  terminals 
be  earthed,  then  will  the  transmission  take  place  over  a  considerable 
distance. 

A  still  further  improvement  has  been  made  by  Messrs.  James  T. 
Armstrong  and  Axel  Orling,  of  London,  England,  which  enables 
the  limits  of  wireless  telephony  to  be  extended.  This  improvement, 
already  noted  in  our  columns,  is  set  forth  in  three  American  patents 


FIG.    2. — DIAGRAM    OF   CIRCUITS. 

recently  issued  to  these  gentlemen,  and,  expressed  in  a  few  words, 
lies  in  "producing  low-tension  currents  and  high-potential  discharges 
together."  To  this  end  the  induction  coil  of  other  systems  is  replaced 
by  a  reactance  coil  connected  with  the  transmitter,  the  battery  and 
the  earth  in  such  a  manner  that  the  low-tension  current  waves  directly 
due  to  the  variation  of  the  transmitter  resistance,  are  supplemented 
by  the  simultaneous  and  powerful  extra  currents  or  inductive  kick 
of  the  coil. 

Fig.  I  show's  the  elementary  transmitting  and  receiving  circuits. 
It  will  be  noted  that  the  transmitter  being  in  shunt  with  the  ground 
portion  of  the  circuit  not  only  determines  variations  in  the  current 


iraveliiiK  lietween  liic  two  grr>unds,  ;'  and  k,  but  also  causes  varia- 
tions in  liic  current  passing  through  coil  c.  For  example,  consider 
a  sudden  increase  of  the  trarismiller  resistances.  Simultaneously 
with  this  resistance  change,  an  increased  current  from  the  battery 
will  tend  to  pass  through  the  earth,  augmented  by  the  inductive  dit- 
charge  of  the  coil,  c,  due  to  the  diminution  of  current  in  it. 

Now,  experiment  seems  to  show  that  the  earth  path  for  the  cur- 
rent is  not  :i  direct  line  from  ground  /  to  ground  A",  but  on  the  con- 
trary the  elTect  of  the  current  variations  is  spread  out  over  a  large 
area  almost  as  though  electric  ripples  were  sent  out  in  all  directions, 
these  ripples  being  i8o°  apart  in  phase.  Now,  if  a  receiver  be  so 
grounded  tiiat  the  terminals  are  affected  suflicicntly  and  differently 
by  the  two  ripples,  then  will  the  sound  originally  providing  the  ripples 
be  heard  in  the  receiver. 

The  inventors  have  not  confined  themselves  exclusively  to  the  field 
of  telephony,  but  have  devised  an  ingenious  relay  whereby  sharp 
impulses  of  current  may  be  received  upon  a  telegraphic  indicator 
or  sounder.  For  such  use  the  telephone  transmitter  is  replaced  by  a 
telegraph  key  and  condenser,  while  the  telephone  receiver  becomes 
part  of  a  receiver-microphone  repeater  affecting  in  its  local  circuit 
tiirough  a  di.iphragni  chamber  a  sensitive  flame.  This  flame  when  at 
normal  length  is  in  contact  with  a  fine  platinum  wire,  the  hot  re- 
sistance of  which  is  sufficient  to  prevent  the  action  of  a  relay  or 
sounder  in  the  circuit  of  which  it  is  wired.  When  the  flame  becomes 
shortened  from  the  action  of  the  opposed  diaphragm,  according  to 
its  well-known  property,  the  lessened  resistance  of  the  platinum 
wire  consequent  upon  its  being  allowed  to  cool,  permits  sufficient 
current  to  flow  to  operate  the  sounder.  Fig.  2  shows  well  the  ar- 
rangement of  circuit  for  such  use  of  the  system. 


Meeting  of  Indiana  Bell  Telephone  Officials. 


The  annual  convention  of  the  managers  and  superintendents  of 
the  Cumberland  Telephone  Company  in  the  Evansville  district  was 
held  at  Evansville,  Ind.,  November  ii.  Assistant  General  Manager 
Leland  Hume  presided  over  the  meeting  and  said  the  convention  was 
being  held  for  the  instruction  and  benefit  of  the  telephone  business 
in  general,  and  the  Evansville  district  in  particular,  and  that  those 
present  would  be  called  on  to  tell  of  the  conditions  existing  in  their 
exchanges  and  territory  in  a  straightforward,  truthful  way.  He  said 
he  supposed  many  present  had  been  reading  the  electrical  magazines, 
which  generally,  for  selfish  reasons,  exploited  the  development  of 
the  so-called  independent  companies,  and  said  very  little  in  favor 
of  the  Bell  companies.  He  said  some  of  the  electrical  journals  were 
barren  of  that  necessary  ingredient,  truth ;  but  in  this  meeting  he 
expected  the  facts  to  be  told  as  well  as  the  truth  in  all  of  its  whole- 
someness. 

An  interesting  paper  prepared  by  Superintendent  Powell,  of  New 
Orleans,  La.,  was  then  read.  Mr.  Powell  discussed  the  situation  in 
Louisiana  and  Mississippi  and  cited  numerous  instances  of  the  failure 
of  the  independent  telephone  companies  in  these  States. 

The  reports  of  the  managers  were  next  heard  and  in  each  instance 
the  communication  was  highly  satisfactory  as  to  development,  service 
and  profitableness. 

Mr.  Hume  made  the  principal  address  at  the  evening  session.  He 
complimented  the  managers  present  on  the  interest  taken  and  said 
it  was  exceedingly  appropriate  to  hold  this  convention  in  Evansville, 
as  it  was  the  birthplace  of  the  Cumberland  Company.  He  asserted 
that  there  was  not  a  tow'n  or  a  cross-road  in  the  entire  Evansville 
district  that  the  Cumberland  Company  does  not  reach.  He  claimed 
that  in  Southern  Indiana  the  Cumberland  Company  was  operating 
10,650  telephones,  against  4,250  by  the  opposition,  this  statement 
being  borne  out  by  the  tax  records.  He  charged  telephone  promoters 
as  being  largely  responsible  for  all  the  friction  in  Evansville.  He 
said  there  were  numerous  independent  plants  in  Southern  Indiana 
for  sale,  and  that  their  managers  had  repeatedly  tried  to  sell  their 
property  to  the  Cumberland  Company. 

Mr.  C.  L.  Meyers  spoke  upon  the  "Methods  of  Opposition,"  and 
showed  that  he  was  familiar  with  the  arts  of  successful  telephone 
warfare. 

Each  session  of  the  convention  was  well  attended  and  the  pro- 
ceedings were  instructive.  It  is  noteworthy  in  this  connection  that 
this  convention  was  held  at  the  same  time  and  place  as  that  of  the 
Southern  Independent  Association,  a  report  of  which  may  be  found 
on  page  874. 
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Large  Gas  Engine   Electrical   Plant  in  Germany. 

Great  as  is  the  interest  at  the  present  time  in  the  steam  turbine 
and  its  effect  on  the  art,  it  may  be  safely  said  that  the  interest  and 
importance  of  the  gas  engine  are  in  every  respect  equal.  If  the 
steam  turbine  represents  finality  along  its  given  line  of  thermody- 
namic development,  then  beyond  the  gas  engine  we  may  well  look 
for  glimpses  of  the  gas  turbine,  but  meanwhile  the  gas  engine  appears 
to  have  barely  entered  upon  its  career  of  possible  development  and 
utilization. 

We  have  already  from  time  to  time  called  attention  to  and  illus- 
trated various  gas  engine  electrical  generating  plants  in  this  country 
and  abroad,  and  are  now  able  to  note  a  very  interesting  and  ex- 
tensive plant  of  this  nature  in  Germany. 

The  accompanying  illustration,  Fig.  i,  shows  the  interior  of  the 
power  plant  of  the  mining  and  steel  works  at  Gross-Ilsede,  near 
Peine,  Hanover.  In  this  power  house  there  are  two  units  of  1,000  hp 
each  directly  connected  to  three-phase  alternating-current  generators 


successively  the  different  ports,  including  the  exhaust  port,  the 
port  for  rinsing  the  cylinder  by  fresh  air  and  the  gas  inlet. 

Such  a  large  (luantity  of  burned  gases  escape  at  first  that  the 
pressure  in  the  cylinder  sinks  as  low  as  the  atmosphere;  then  the 
fresh  air  which  enters  blows  out  the  rest  of  these  gases  through  the 
exhaust  pipe.  A  yielding  cushion  is  thus  formed  between  the  hot 
exhaust  gases  and  the  fresh  gas  before  the  fresh  supply  enters  and 
mixes  with  the  air  entering,  forming  with  the  latter  the  explosive 
mixture.  The  two  pistons  nearing  each  other  then  compress  this 
mixture  and  it  is  ignited  for  explosion  shortly  before  the  end  of  the 
compression,  thus  driving  the  pistons  from  each  other;  and  the  oper- 
ation is  repeated,  indefinitely. 

In  this  engine  the  air  and  gas  are  supplied  by  a  feed  pump' and 
are  compressed  in  the  receivers  arranged  around  the  inlet  ports 
to  such  an  extent  that  a  sufficient  rinsing  of  the  cylinder  is  effected 
as  well  as  a  good  mixing  of  the  air  and  fresh  gas.  The  number 
of  revolutions  of  the  engine  and  the  power  can  be  regulated  in  the 
same  manner  as  is  done  with  steam  engines  by  means  of  a  throttle 


Fig.  I. — Interior  View  of  Plant,  Showing  iooo-hp  Gas  Engine. 


which  supply  current  for  light  and  power.  There  are  also  at  these 
works  two  blowing  engines  operated  by  waste  blast  furnace  gases  each 
having  a  capacity  of  500  hp.  These  large  gas  engines  are  of  the 
Oechelhacuser  type  and  were  installed  at  the  Bergbau  und  Iliitten- 
gesellschaft  Ilseder  Hiitte  by  the  Kolnische  Maschinenbau-Actien- 
gesellschaft  of  Koln-Bayenthal,  Germany.  Only  one  of  the  i,ooo-hp 
units  is  shown  in  the  illustration.  The  engines  are  of  the  double 
type,  the  revolving  field  of  the  generator  acting  as  a  fly-wheel  and 
is  located  between  the  two  sets  of  cylinders. 

The  accompanying  drawings.  Figs.  2  and  3,  indicate  the  principle 
of  working  of  the  Oechelhacuser  gas  engine  and  show  the  details 
of  construction  of  a  single  engine  and  of  a  500-hp  Oechelhacuser 
gas  engine  and  generator  at  the  works  of  the  Deutsche  Kraftgas 
Gesellschaft,  of  Berlin.  This  engine  is  constructed  on  the  principle 
of  a  symmetrical  arrangement  of  two  plunger  pistons  working 
towards  each  other,  each  a  simple  cylinder  which  is  open  at  both 
ends.     These  pistons  shortly  before  reaching  their  dead  points  open 


valve.  In  this  case  the  supply  is  regulated  to  the  pump  by  a  simple 
admission  valve.  It  will  thus  be  plainly  seen  that  the  cylinder  itself 
has  no  valve  operating  during  the  piston  stroke  and  the  engine  is 
thus  greatly  simplified. 

It  will  be  noted  that  the  working  cylinder  is  arranged  in  its  hori- 
zontal line  in  such  a  manner  that  it  may  extend  freely  without  any 
alteration  to  that  of  the  blowing  cylinder.  The  working  cylinder 
is  fastened  in  the  cooling  mantle  in  such  a  way  that  its  free  ex- 
panding by  the  heat  is  secured,  the  cooling  spaces  also  being  brought 
close  to  the  receivers  for  air  and  gas.  The  middle  crosshead  pin 
is  not  inside  the  working  piston,  but  in  a  crosshead  brought  outside, 
which  glides  in  a  circular  guide;  and  this  pin  is  thus  shielded  from 
getting  heated  and  is  also  accessible  when  desired. 

Under  the  flooring  the  feed  pump  is  arranged  so  that  its  piston 
feeds  with  the  underside  for  the  air  and  the  upper  one  for  the  gas 
to  the  cylinder.  The  blowing  cylinder  is  fastened  to  the  end  of 
the    framing   and   draws    in    the    cold    air    from    the   outside.      The 
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engine  i.i  started  )>>'  i'uiii|)rcs.scd  air  stored  in  n  receiver  winch  it 
located  under  the  llcioring,  and  this  is  supplied  by  an  electrically- 
driven  pump,  the  electric  motor  for  this  outfit  also  servinK  to  turn 
the  engine  into  starting  position.  The  gases  are  exploded  by  electric 
ignition. 

A  blowing  engine  of  8oo-hp  capacity  has  a  working  cylinder  30^-^ 
in.  in  diameter  and  a  blowing  cylinder  72%  in.  in  diameter,  while 


Siiinlc  IMiasc  Motors  tor  Traction. 


FIG.    2. — DIAIJRAM    SHOWING   PRINCIPLE  OF  GAS   ENGINE. 

the  Stroke  measures  37H  in.  in  length.  Such  an  engine  is  capable 
of  compressing  17,662  cu.  ft.  of  air  per  minute  to  a  pressure  of  7.7 
pounds  per  square  inch  when  working  at  a  speed  of  100  r.p.m. 

At  the  power  house  of  the  Siidrussische  Mctallurgische  GescU- 
schaft  in  Kamenskoje,  Russia,  there  are  three  such  soo-hp  electrical 
gas  engine  units,  and  there  arc  three  6oo-hp  electrical  units  of  this 


FIG.   3. — DIAGRAM   OF   5OO-HP   GAS   ENGINE. 

type  at  the  Horder  Bergwerks  und  Hiittenverein  at  Horde,  Ger- 
many. Waste  blast  furnace  gases,  it  is  said,  supply  i,ooo  hp  for  every 
100  tons  of  pig  iron  produced  when  properly  utilized  in  modern  gas 
engines  of  large  capacity. 


New  York  Electrical  Society. 


The  238th  meeting  of  the  Society  will  be  held  at  the  Hebrew 
Technical  Institute,  34  Stuyvesant  Street,  Monday,  November  30,  at 
8  p.  m.  Mr.  W.  D'A.  Ryan  will  lecture  on  "Practical  Problems  in 
Lighting  and  Illumination."  The  lecture  will  comprise  the  most 
effective  use  of  the  various  standard  methods  of  lighting,  arc,  Nernst, 
incandescent,  Welsbach  and  hydrocarbon,  and  their  values  and  re- 
spective places  in  successful  commercial  illumination.  The  lighting 
of  various  kinds  of  mills,  machine  shops,  iron  foundries,  ship  sheds, 
the  interior  of  steel  ships  under  construction,  stores  and  advertising 
displays  will  be  exhaustively  considered,  and  figures  will  be  given 
for  the  most  efficient  illumination  in  different  classes  of  work.  The 
quality  of  diffusion  will  be  specially  commented  on.  For  the  pur- 
poses of  illustration  the  stereopticon  and  blackboard  will  be  supple- 
mented by  the  use  of  a  very  elaborate  collection  of  instruments, 
giving  various  phenomena  of  light  waves,  photometric  light  curves 
and  interior  illuminating  effects,  and  introducing  general  engineering 
data.  Owing  to  the  variety  of  effects  and  current  required,  Secre- 
tary Guy  had  some  difficulty  as  to  an  appropriate  meeting  place,  but 
on  inquiry  it  was  found  that  the  welt-equipped  Hebrew  Technical 
Institute  was  fully  adequate  to  the  occasion ;  and  thus  it  was  arranged 
to  hold  the  meeting  there  this  time  on  the  courteous  invitation  of  the 
officers  and  technical  staff. 


A  recent  article  by  Finzi  in  the  London  Electrical  Review  on  the 
ii.sc  of  single -phase  motors  for  traction  should  be  interesting,  since 
its  author  h.is  recently  hren  reported  to  have  made  successful  trials 
with  siiiRlc  phase  traction  in  .Milan  on  general  lines  somewhat  sinnlar 
to  the  method  of  I.ainnic.  of  the  VVcstinghouse  Company.  The  author 
believes  that  polyphase  induction  motors  arc  unsuitable  for  traction 
work.  While  they  arc  easy  to  build  for  high  tension,  they  cannot 
well  or  econoniic.-dly  work  beyond  narri>w  limits  of  speed,  and  three 
conductors  for  the  current  (or  two  if  the  rails  are  used  for  one), 
present  an  almost  prohibitive  difficulty.  While  this  statement  might 
appear  to  be  too  sweeping  in  view  of  the  success  of  the  Valtellina 
Railway,  yet  fitness  of  :i  system  for  a  given  industriiil  oijject,  far  from 
being  proven  by  the  success  of  any  single  plant,  requires  the  extend- 
ing of  its  application  after  the  initial  experiments.  From  this  point 
of  view,  three-phase  traction  rather  appears  as  a  tour  de  force  little 
inviting  repetition. 

Single-phase    induction    motors    are   only    satisfactory    near    syn- 
chronous speed,  so  that  small  industrial  plants  at  a  constant  speed 
remain  the  only  appropriate  field.     Mr.  Finzi  believes  that  the  ideal 
case  for  electric  traction  is  represented  by  the  series  motor  with  a 
variable  voltage  supply.     Variable  voltage  can  be  obtained  by  very 
simple  means  in  the  case  of  single-phase  alternating  currents  and 
only  one  trolley  line  is  required  with  a  rail  as  return.    There  is  no 
objection  to  high-voltage  supply  since  the  voltage 
:an  be  lowered  by  transformers  on  the  train.    The 
present  single-phase  traction  motor  of  the  author 
is  the  development  of  ideas  formerly  embodied  in 
the  marine  type  of  the  continuous-current  motor 
of  the   Brioschi   Finzi    Company.      Its   character- 
istics are  a  laminated   multipolar  field  core  with 
longitudinally-divided  poles,  a  small  air-gap,  low 
speed  and  a  set  of  resistances  connecting  the  ar- 
mature   windings    to    the    commutator    segments. 
The  longitudinal  division  of  the  poles  is  believed 
to  be  fully  as  important  as  the  laminating  of  the 
field,  iince  it  forms  the  simplest  means  to  kill  the 
reaction  flux  of  the  armature.    Another  less  satis- 
factory system  is  to  saturate  highly  the  portion 
of  the  poles  near  the  air-gap,   which   is   accom- 
plished in  the  Lamme  single-phase  motor  through 
a  number  of  holes  in  the  poles.     In  this  case  the 
hysteresis  loss  is   higher.     Another  system   is  to 
place    short-circuited    windings    in    the   poles,    or 
to    use    a    symmetrically-distributed    field    wind- 
ing supplied  from  opposite  points  and  short-circuited  at  90°   from 
the    points    of    supply.      These    subsidiary    means    again    dissipate 
some  energy,  and  leakage  prevents  them   from  attaining  their  end 
completely.    Though  the  transverse  flux  is  done  away  with,  a  greater 
difficulty  remains ;  that  is  the  sparking  due  to  the  short-circuiting 
(under  the  brushes)   of  the  armature  sections  as  secondaries  of  a 
transformer  under  the  influence  of  the  alternating-current-fed  field 
poles. 

The  author  says  that  his  old  direct-current  marine  motor  already 
carried  the  best  remedy  that  he  knows  to-day,  i.  e.,  the  German  silver 
resistances  connecting  the  windings  to  the  commutator  enter  each  in 
its  turn  into  their  convenient  short-circuit,  so  that  the  maximum 
current  following  is  brought  down  to  a  low-er  figure.  With  a  design 
giving  a  low-reactance  voltage  in  the  armature  sections,  and  with 
an  appropriate  shape  of  the  poles,  this  remedy  allows  good  series 
motors  to  be  designed  for  traction  use,  for  frequencies  of  IS  to  20 
or  more,  and  for  100  to  about  300  volts.  The  author  discusses  some 
objections  which  were  recently  made  by  Latour  against  the  series 
alternating-current  motor  in  general.  He  emphasizes  that  at  the 
trials  of  his  single-phase  motor  in  Milan  commutation  was  satis- 
factory at  all  speeds.  Runs  on  the  same  conditions  with  direct 
current  on  a  General  Electric  52  motor  did  not  show  a  better  be- 
havior at  the  brushes  and  the  commutator  of  his  motor  did  not 
require  the  smallest  care  through  all  the  experiments.  He  points  out 
that  this  result  was  obtained  without  any  roundabout  devices,  simply 
by  adequate  design  and  the  use  of  a  suitable  shape  of  the  magnetic 
circuit  and  with  the  aid  of  those  resistances  between  winding  and 
commutator.  While  these  resistances  are  in  the  single-phase  motor 
higher  than  usual  in  direct-current  machines,  their  presence  does 
not  appreciably  lower  the  efficiency,  because  at  a  given  moment  the 
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whole  current  either  passes  through  two  of  them  only  or  through  two 
pairs  of  them.  To  have  killed  the  transverse  reaction  simply  by 
dividing  the  magnetic  circuit — not  through  special  windings  or  by 
short-circuiting  the  main  stator  winding  in  symmetrical  points — does 
away  with  an  ohmic  loss  and  a  non-symmetrical  heating.  His  motor 
is  said  to  have  shown  a  power  factor  of  0.85  to  o.gS  through  a  range 
of  speed  and  voltage  of  550  to  1,400  revolutions,  and  with  80  to  160 
volts  with  the  torque  necessary  for  the  equipment  used.  The  author 
gives  some  criticisms  of  the  Latour  motor  and  then  discusses  the 
single-phase  motor  of  the  Wagner  Company  and  its  recent  improve- 
ment by  Schueler.  The  Wagner  motor  has  a  stator  with  a  single- 
phase  distributed  winding,  and  a  repulsion  rotor  with  a  short-circuit- 
ing brush-lifting  automatic  device  that  turns  the  system  into  a  pure 
induction  motor  when  the  starting  has  been  accomplished.  The 
Schueler  motor  is  based  on  the  same  principle,  but  the  repulsion  and 
the  induction,  instead  of  being  clearly  defined,  cover  each  other 
mutually  from  the  starting  point  to  full  speed,  the  only  difference 
being  in  the  moving  part,  which  is  an  ordinary  rotary  converter 
rotor,  with  a  three-phase  starting  rheostat  connected  to  the  slip  rings 
and  short-circuited  brushes  on  the  commutator  side.  Thus  the  com- 
mutator makes  it  a  repulsion  motor,  less  and  less  active  from  starting 
to  full  speed,  while  the  rheostat  makes  it  an  induction  motor,  more 
and  more  active  from  rest  to  full  speed.  The  voltage  control  in 
starting  is  deficient  and  requires  complications  in  practice.  The 
series  single-phase  motor  at  a  constant  voltage  regulates  its  speed 
according  to  the  load  put  on,  the  speed  at  high  loads  being  inversely 
proportional  to  the  load ;  it  allows  a  voltage  control  without  losses 
and  with  the  widest  speed  limits.  As  against  these  advantages  it 
cannot  use  high  voltage  directly  and  it  is  for  the  present  bound  to 
comparatively  low  frequency ;  but  the  voltage  controller  can  be  com- 
bined with  the  transformer  and  the  other  feature  is  only  an  obstacle 
when  the  use  for  traction  of  ordinary  light  and  power  plants  is 
considered. 


Recent   Electrochemical  Developments. 


OZONIZER. 

In  these  columns  we  noticed  recently  an  improved  form  of  the 
ozonizer  and  water  sterilization  apparatus,  devised  by  Dr.  Marius 
Otto,  of  Paris,  France,  who  has  been  working  in  this  line  for  a 
number  of  years.  A  patent  granted  to  him  on  November  17  relates 
to  an  apparatus  for  providing  small  quantities  of  ozone  from  cur- 
rents of  low  periodicity  (not  more  than  100 
periods  per  second).  Such  low-frequency 
currents,  after  having  been  raised  in  the 
transformer  to  several  thousand  volts,  oper- 
ate the  ozonizer  shown  in  the  adjoining  dia- 
grams which  give  a  vertical  and  horizontal 
section  of  the  apparatus.  A  metallic  cylin- 
der, a,  is  divided  into  parts  by  vertical  cuts 
and  revolves  around  an  axis.  This  cylinder 
communicates  with  one  of  the  poles  of  the 
high-tension  transformer.  A  thin  glass  tube, 
b,  is  covered  on  the  outside  with  a  metallic 
conducting  layer,  e,  which  is  also  divided 
into  portions  by  vertical  cuts  and  communi- 
cates with  the  second  pole  of  the  high-ten- 
sion transformer.  The  air  which  is  to  be 
ozonized  is  drawn  in  by  a  ventilator  through 
the  orifices,  0,  and  follows  the  course  indi- 
cated by  the  arrows.  The  electric  discharge 
leaps  across  annular  space  between  o  and  c. 

SEPARATING  OILY   EMULSIONS  FROM    WATER. 

The  condensed  water  from  steam  engines 
contains  oil  in  two  forms,  viz.:  partly  emul- 
sified and  partly  free.  Before  it  enters  the 
steam  boiler  as  feed  water,  the  oil  must  be 
removed.  The  free  oil  particles  arc  filtered 
off  by  ordinary  filters,  but  the  emulsified 
parts  pass  through  any  filter  unchanged. 
For  removing  the  same,  the  following  elec- 
tric method  has  been  devised  by  Messrs.  H. 
T.  Davis  and  E.  Perrett,  of  Lewisham, 
England.  To  improve  the  conductivity  of  the  water  which  has  to 
undergo  the  electric  treatment,  a  small  quantity  of  ordinary  clean 
water  or  of  a  soda  or  potash  solution  is  added  to  the  emulsion.    The 


water  is  then  let  into  a  vessel  fitted  with  a  number  of  suitable  elec- 
trodes so  arranged  that  the  water  is  thoroughly  stirred  up.  The 
current  passing  through  the  water  has  the  effect  that  "the  infinitely 
minute  oily  particles  in  emulsive  condition  are  freed  or  let  loose 
and  unite  simultaneously  with  infinitely  small  iron  particles  which 
separate  from  the  electrodes."  They  are  then  in  a  condition  to  be 
easily  removed  by  ordinary  filtration. 

ELECTROPLATING. 

A  patent  granted  to  Mr.  A.  Darlay,  of  Paris,  France,  relates  to 
a  process  for  electroplating  metallic  objects  without  the  use  of  an 
e.xternal  source  of  current.  The  object  to  be  plated  is  brought  into 
contact  with  metallic  aluminum  containing  a  salt  of  the  metal  to  be 
deposited.  This  arrangement  acts  as  a  short-circuited  cell  in  which 
the  aluminum  is  the  anode  and  is  corroded,  while  the  metallic  object 
is  the  cathode  and  receives  the  desired  coating.  He  uses  a  solution 
of  a  chloride,  cyanide  or  other  compound  of  the  metal  to  be  de- 
posited, containing  ammonium  chloride  and  an  alkali,  an  alkaline 
phosphate  or  pyrophosphate,  or  an  alkali  metal  cyanide.  The  con- 
tinuous attack  of  the  aluminum  surface  is  assured  by  the  alkaline 
character  of  the  solution.  The  ammonium  compound  serves  to  im- 
prove the  conductivity  of  the  solution. 

ELECTRIC  BATTERY. 

A  patent  granted  on  November  17  to  Messrs.  J.  A.  Lyons  and  E. 
C  Broadwell,  Chicago,  111.,  refers  to  a  somewhat  peculiar  type  of 
accumulator.  If  the  chloride,  bromide  or  iodide  of  lead,  nickel, 
zinc,  etc.,  is  electrolyzed  with  a  porous  carbon  anode,  the  metal  is 
deposited  upon  the  cathode,  and  the  chlorine,  bromine  or  iodine  is 
absorbed  by  the  porous  anode.  This  porous  carbon  plate  is  either 
made  by  cementing  it  together  in  such  a  way  as  to  leave  it  very 
porous  throughout,  or  by  filling  granular  carbonaceous  material 
into  a  suitable  retaining  wall  of  cloth  asbestos.  Such  a  porous 
carbon  electrode  is  stated  to  be  able  to  condense  and  retain  within 
its  pores  about  200  times  its  volume  or  three-fourths  of  its  weight 
of  chlorine  gas  and  a  larger  quantity  of  liquid  bromine.  In  this 
condition  the  cell  is  in  the  charged  state.  When  discharging,  the 
metal  is  dissolved  from  the  other  electrode,  and  the  chlorine  or 
bromine  goes  back  into  solution  from  the  carbon  plate,  so  that  the 
original  chloride  or  bromide  is  formed  back. 

MISCELLANEOUS. 

In  recording  electric  meters  the  change  of  friction  between  the 
commutator  and  the  brushes  during  use  may  become  a  serious  mat- 
ter. In  a  patent  granted  on  November  17  to  Mr.  C.  H.  Ingalls,  of 
Danvers,  Mass.,  and  assigned  to  the  General  Electric  Company,  a 
method  of  treating  the  surface  of  the  commutator  and  the  brushes  is 
described  which  prevents  a  change  of  the  friction  during  use.  The 
inventor  applies  to  the  surfaces  in  question  a  solution  of  a  sulphide 
or  polysulphide,  which  will  act  on  the  metallic  surface  in  such  a 
way  that  it  will  not  thereafter  be  changed  by  the  action  of  the 
atmosphere.  Furthermore,  so  far  as  the  commutator  and  brushes 
enter  into  the  proper  running  of  the  meter,  their  condition  will 
remain  stable,  and  the  accuracy  of  the  meter,  particularly  on  small 
loads  of  5  per  cent  and  beyond  the  rated  capacity  of  the  meter,  will 
be  found  more  reliable  than  with  meters  in  which  the  commutator 
and  brushes  have  not  been  thus  treated. 

A  patent  granted  on  November  17  to  Mr.  H.  Campbell,  of  Mel- 
rose, Mass.,  refers  to  mechanical  details  of  a  magnet  designed  for 
use  in  connection  with  apparatus  for  the  magnetic  separation  of  ores. 


German   Telephony. 


DIAGRAM  OF  OZONIZER. 


A  cable  dispatch  from  Berlin  of  November  20  to  the  news- 
paper press  says :  "Naval  designer  Zopke  reported  exhaustively  on 
the  uses  of  the  telephone  at  sea  before  the  Shipbuilding  Technical 
Society  recently  and  exhibited  a  new  stentorian  microphone,  whereby 
a  commander  is  able  to  give  audible  commands  to  the  crews  of  six 
guns  simultaneously.  The  instrument  at  the  same  instant  is  sus- 
ceptible to  the  faintest  sounds,  and  experiments  are  being  made  in 
the  detection  of  the  approach  of  ships  not  yet  visible,  by  placing  the 
instrument  under  the  water.  Designer  Zopke  also  gave  a  demon- 
stration of  new  fortification  instruments,  notably  a  call  apparatus, 
which  is  as  loud  as  a  trumpet.  The  audience  displayed  special  in- 
terest in  explanations  of  Elisha  Gray's  telautograph  and  in  the  wire- 
less telephone  experiments  of  Prof.  Simon,  of  Gottingen." 
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New  Telephone  Patents. 

SKLK-RKSTOKING    PHOTECIOKS. 

Recently  a  tsrcat  di-al  uf  ingenuity  lias  ticeii  displayed  in  the  design 
of  ".sncak-cnricnt"  devices,  which  do  not  become  permanently  in- 
jured when  operating  to  open  or  ground  the  circuit,  but  which  on  the 
contrary  use  the  very  lieating  in  response  to  which  they  operate  to 
reset  the  device  for  future  operation.  The  latest  type  of  such  device 
is  shown  in  iMg.  i.  The  detailed  design  is  best  seen  in  the  sectional 
view.  This  is  a  horizontal  section,  and  shows  within  a  closed  cham- 
ber a  thermal  device  such  as  a  carbon  rod,  which  forms  part  of  the 
circuit  to  be  protected.  One  ciul  of  this  rod  extends  to  a  metal  but- 
ton, while  the  other  connects  with  two  extension  plates  between 
wliich  is  soldered  a  U  of  sheet  metal.  The  ends  of  the  legs  of  the 
U  are  flareil  to  engage  normally  the  corresponding  line  spring,  which 
spring  tends  naturally  to  pull  away  from  the  cut-out.  When  such 
a  current  passes  that  the  heating  of  the  graphite  rod  melts  the  solder 
the  legs  of  the  U  monienlarily  deflect  and  release  the  line  terminal 
to  open  the  circuit,  and  then,  assuming  their  normal  positions  be- 
come resoldcred  as  the  device  cools.  Mr.  Otfo  Hoffman,  of  Chicago, 
is  the  inventor  of  this  protector. 

A  second  protector  recently  patented  is  of  the  open  space  type  and 
is  designed  for  use  at  subscribers'  stations.    This  is  the  invention  of 


IRCUIT    PROTECTOR. 


W.  L.  Ralston,  of  Westchester,  Iowa,  and  consists  of  a  pair  of  carbon 
blocks  and  mica  separator  upon  a  new  and  suitable  mounting. 

ANTISEPTIC  DEVICES. 

Tw'o  more  antiseptic  devices  have  made  their  appearance  as  the 
subjects  of  patents  granted  respectively  to  Messrs.  W.  Griffin,  S. 
Sanker  and  B.  Keith,  of  Riverside,  Cal.,  and  to  H.  L.  Cutter,  of 
Los  Angeles.  The  device  of  the  latter  is  a  suitable  mounting  carry- 
ing a  roll  of  paper  adapted  to  be  gradually  drawn  across  the  mouth- 
piece as  desired.  The  paper  already  having  done  service  is  stored 
in  a  roll  about  a  spindle  which  serves  as  the  driving  mechanism. 

The  other  device  consists  of  a  metal  extension  for  the  mouthpiece, 
which  contains  an  annular  chamber  in  which  may  be  placed  wicking 
soaked  in  antiseptic  solution.  The  communication  between  the  mouth- 
piece and  annular  chamber  is  a  series  of  small  apertures  adapted  to 
be  closed  if  so  desired  by  a  slight  turn  of  the  mouthpiece. 

SELF-RESTORIXG,    INTERCOM MUNIC.\TING   SWITCH    SYSTEM. 

Messrs.  T.  J.  Seely  and  C.  Hemsing  have  devised  a  self-restoring, 
intercommunicating  sw'itch  wherein  the  individual  line  switch  mem- 
bers on  being  depressed  to  their  fullest  extent  engage  a  ringing  bus- 
bar. On  being  released,  a  tilting  bar  acting  at  once  as  a  latch  and 
as  a  telephone  contact,  restrains  a  returning  line  spring  until  the 
rocking  bar  is  tilted  either  by  the  depression  of  a  second  line  spring 
or  by  the  return  of  the  receiver  to  the  hook-switch. 

SIGNALING   A    MOVING   TRAIN. 

Another  recent  patent  covers  a  system  of  signaling  moving  trains. 
In  this  system  a  series  of  short  conductors,  all  wired  to  the  same 
line  wire,  are  arranged  upon  poles  at  suitable  intervals  along  the 
track.     Each  locomotive   carries   a   contact    adapted   to   engage   the 


distnljiiirtl  contacts.  When  it  is  desired  to  signal  a  train  the  oper- 
ator, throiiKh  u  switchboard,  puts  grounded  battery  upcjii  the  Inic  so 
that  ns  NOon  as  the  locomotive  makes  a  passuig  contact  with  it  an 
electromagnetic  device  will  cause  the  sounding  of  a  whistle  in  the 
cub.  The  cngniccr  will  then  bring  his  train  to  a  stoji  at  the  next 
stationary  contact  and  with  a  ielc|)lione  outfit,  of  which  the  sig- 
naling device  forms  a  part,  call  up  and  ask  for  orders.  Messrs.  J.  A. 
Whyte  and  (J.  C.  Edwards,  of  Toronto,  Canada,  arc  the  joint  pat- 
entees of  this  system. 


New  York  Meeting  of  the  A.  I.  E,  E. 


The  iiiontlily  meeting  of  the  American  Institute  of  Electrical 
Engineers  was  held  on  November  20  at  the  Carnegie  Music  Hall, 
New  York  City,  when  two  papers  were  presented,  one  on  "The  Elec- 
trical Conductivity  of  Commercial  Copper,"  by  Mr.  Lawrence  Ad- 
dicks,  and  the  other  on  "The  Comparative  Uehavior  of  Floating  and 
Booster-Controlled  Batteries  on  Fluctuating  Load,"  by  Mr.  Lamar 
Lyndon. 

In  the  paper  by  Mr.  Addicks,  consideration  was  first  given  to  the 
influence  of  chemical  impurities  on  conductivity,  and  the  physical 
characteristics  were  next  taken  up.  Diagrams  showed  the  relation 
between  arsenic  or  antimony  and  conductivity,  and  between  sub- 
oxide and  conductivity  in  annealed  wire.  In  regard  to  physical 
characteristics,  Mr.  Addicks  discussed  wire  drawing,  or  the  varia- 
tion of  conductivity  with  hardness,  the  effect  of  temperature  in  the 
annealing  operation,  etc.,  and  curves  also  illustrated  these  points; 
although  the  conclusions  to  be  formed  were  not  very  clearly  brought 
out.  Half-tones  were  shown  of  microphotographs  of  samples  of 
good  cast  copper,  as  well  as  of  "burned"  trolley  wire.  The  author 
remarked :  "In  cast  copper  we  have  a  conductivity  resulting  from 
the  combined  conductivities  of  the  pure  copper  grains  and  the 
impure  matrix  or  cement.  When  this  is  rolled  the  structure  is 
broken  down  and  the  complex  shunt  and  series  circuits  are  rearranged 
to  better  advantage.  When  hard-drawn,  the  molecular  freedom  is 
restrained  and  more  work  has  to  be  done  in  the  necessary  oscilla- 
tion of  an  atom  in  passing  a  charge  on  to  its  neighbor.  In  anneal- 
ing, the  wire  is  brought  to  a  temperature  at  which  the  cement  is 
softened  and  all  internal  strain  is  equalized.  In  burning,  crystalline 
growth  is  started  and  reverts  the  metal  to  the  original  condition." 

In  discussing  this  paper,  Mr.  F.  J.  Newbury,  of  Trenton,  said : 
"In  regard  to  specifications  for  copper  I  had,  about  two  hours  before 
I  came  here,  a  question  submitted  to  me  by  an  engineer  who  wished 
to  use  copper  strands  for  conducting  currents  of  high  tension,  and 
he  was  trying  to  get  some  specifications  that  would  apply  to  such 
copper  strands.  He  wanted  00  copper  strand.  He  wished  to  make 
up  his  specifications  based  upon  the  resistance  per  mile  to  the  strength 
of  that  strand.  I  took  the  position  that  I  would  be  pleased  to  make 
his  specifications  based  upon  the  character  of  the  individual  wires 
of  the  strand — if  such  wires  are  hard  drawn  they  have  a  strength 
of  about  60,000  pounds  per  square  inch,  and  should  have  a  con- 
ductivity of  97  per  cent.,  according  to  Matthiessen's  standard.  But 
when  you  strand  them  the  resistance  of  the  strand  is  not  the  same 
as  the  resistance  of  a  copper  wire  of  equal  weight  per  foot — the 
resistance  of  such  a  strand  is  increased  by  about  3  per  cent.,  appar- 
ently about  the  amount  taken  up  in  the  twist.  In  other  words,  the 
measured  current  seems  to  follow  the  individual  wires  instead  of 
passing  freely  along  a  line  parallel  to  the  axis  of  the  strand,  so  that 
w-hen  you  specify  the  resistance  of  the  strand  you  are  getting  into 
a  very  uncertain  thing,  depending  on  the  lay  of  the  wires  as  well 
as  on  the  conductivity.  In  the  same  way,  when  you  go  into  the 
strength  of  the  strand,  you  are  getting  into  something  that  is  very 
uncertain.  The  strength  of  the  strand  will  be  about  90  per  cent, 
of  the  strength  of  the  individual  w-ires  composing  it.  In  a  great 
many  cases  in  specifications  we  find  as  manufacturers  that  this 
matter  is  true,  that  people  specify  the  properties  belonging  to  the 
strand  when  we  believe  it  would  be  much  better  and  simpler  for  them 
to  specify  the  properties  belonging  to  the  individual  wires  composing 
the  strand.  The  instruments  now  available  for  measuring  the  con- 
ductivity of  copper  w'ires  take  lengths  of  two  to  three  feet  and 
measure  within  one-tenth  of  one  per  cent.  The  testing  of  the 
strength  of  individual  copper  wires  is  a  very  easy  thing,  and  so  along 
that  line  of  specifications  it  seems  to  me  that  the  only  way  for  you, 
as  engineers,  to  specify  is  to  specify  the  strength  and  conductivity 
of  individual  wires,  and  this  applies,  of  course,  most  strongly  to  the 
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strength.  I  think  that  is  possibly  all  I  can  say  to  you  in  this  respect, 
except  that  commercial  copper  as  it  runs  these  days  comes  very 
close  to  100  per  cent,  conductivity,  according  to  the  tables  published 
by  this  Institute,  and  that  in  strength  it  varies  from  52,000  to  about 
65,000  pounds  to  the  square  inch,  depending  upon  the  reduction  in 
drawing ;  68,000  pounds  is  the  maximum  that  can  be  gotten  out  of 
copper  wire  and  is  only  done  by  careful  manipulation ;  60,000  pounds 
to  the  square  inch,  for  ordinary  masses,  is  a  very  fair  specification  to 
make." 

Mr.  Lyndon's  paper  may  be  said  to  have  dealt  with  a  specific  case 
of  battery  use,  as  indicated  by  its  title,  or  one  set  of  conditions,  in- 
volving also  the  use  of  the  battery,  or  its  function,  in  the  station  as 
different  from  its  function  on  the  line ;  as  for  example,  in  relieving 
the  strain  on  the  generators  under  fluctuating  loads.  The  paper  was 
very  elaborately  illustrated  with  curves  and  was  an  excellent  treat- 
ment of  its  topic,  occupying  some  32  pages  of  printed  matter  and  dia- 
grams, to  which  the  reader  may  be  referred. 

The  discussion  was  rambling,  but  quite  interesting.  Mr.  J.  R. 
Appleton  spoke  of  a  recent  instance  in  Oakland,  Cal.,  where  they 
have  recently  built  a  railroad  in  connection  with  a  new  ferry  line 
in  San  Francisco.  They  run  three  and  four-car  trains,  and  there 
are  periods  during  each  hour  when  the  load  is  entirely  off  the  station. 
The  station  equipment  is  one  6oo-kw,  and  one  8so-kw  generator, 
both  direct-connected  to  Corliss  type  low-speed  engines.  Before 
the  battery  was  in  operation  it  was  absolutely  necessary  to  have 
a  man  at  the  throttle  of  each  engine  to  regulate  the  engine  when  the 
load  went  off  the  station  entirely.  Now,  with  the  battery  in,  the 
850-kw  generator  maintains  a  load  between  700  and  800  amp.  all  the 
time,  with  swings  up  to  2,600  amp.  on  the  station.  This  practically 
maintains  the  load  absolutely  constant  on  the  generator,  no  strain 
at  all,  and  leaves  the  6oo-kw  generator  as  a  spare.  That  was  a 
good  example  of  what  the  battery  would  do  under  those  conditions. 

Mr.  Hubbard  remarked  that  the  proper  thing  to  do  is  to  design 
the  battery  in  such  a  way  that  should  the  entire  load  go  off  the 
station  the  battery  will  still  continue  to  charge.  Mr.  J.  L.  Wood- 
bridge  emphasized  the  difference  between  the  function  performed 
by  the  battery  at  the  station  and  that  performed  by  the  battery  on 
the  line.  "These  two  are  so  widely  different  it  is  almost  impossible 
to  get  the  results  from  a  station  battery  that  you  want  on  the  line, 
and  you  will  not  get  from  the  line  battery  the  results  you  desire 
to  get  from  the  station  battery.  If  you  want  both  results  it  is  almost 
absolutely  necessary  to  put  in  both  installations.  The  station  bat- 
tery will  steady  the  load  on  the  plant,  but  will  not  give  you  any 
improvement  on  the  voltage  on  the  circuit  any  distance  from  the 
power  plant.  On  the  other  hand,  the  battery  out  on  the  line  usually 
regulates  so  small  a  portion  of  the  load,  being  connected  with  one 
of  the  feeders,  it  has  a  very  small  effect  in  regulating  the  load  on 
the  station — usually  a  very  small  section  of  the  whole  system  is  con- 
trolled by  the  battery  that  is  floating  on  the  line,  so  that  the  only 
purpose  of  installing  a  battery  at  a  distance  from  the  power  house 
is  to  maintain  voltage  at  that  point  near  its  average,  and  prevent  it 
from  going  to  the  low  minimum  voltage  which  occurs  sometimes 
without  a  separate  insulation." 

Prof.  Goldsborough,  Mr.  C.  Blizard  and  Mr.  J.  W.  Lieb  also 
discussed  the  paper  in  general  terms,  the  latter  laying  stress  at  some 
length  on  a  point  rather  outside  the  topic,  but  still  important,  namely, 
batteries  in  central  stations,  and  floating  on  the  system  in  parallel 
with  the  exciter  sets  to  insure  constancy  of  field  excitation.  Mr. 
W.  W.  Donaldson  took  up  a  pithy  phrase  of  Prof.  Goldsborough 
as  to  "efficiency  of  equalization,"  and  said :  "There  is  one  question 
which  Prof.  Goldsborough,  in  speaking  of  what  he  terms  'efficiency 
of  equalization,'  has  suggested  to  my  mind,  and  that  is  what  I 
call  the  'diurnal  activity'  of  a  storage  battery  on  fluctuating  railway 
loads.  Taking  the  kilowatt  capacity  of  a  battery  at  the  one-hour 
rate  of  discharge  as  a  basis,  a  wattmeter  placed  in  the  battery  circuit 
and  controlled  by  a  polarized  relay,  so  that  only  the  discharge  will 
be  recorded,  will  show  at  the  end  of  the  day  what  work  has  been 
accomplished  by  the  battery,  or  its  'diurnal  activity.'  This  record 
will  not  be  a  direct  indication  of  the  efficiency  of  regulation,  but 
will  show  positively  the  extent  to  which  the  capacity  of  the  battery 
has  been  utilized.  In  a  paper  which  Prof.  Goldsborough  read 
before  the  Institute  meeting  at  Niagara  last  spring,  and  which  em- 
bodied the  results  of  tests  on  the  sub-station  batteries  of  a  Western 
road,  he  gives  figures  from  which  may  be  calculated  the  "diurnal 
activity."  On  five  sub-stations  this  varied  from  .85  of  one  to  two — 
or  in  other  words,  the  battery  which  did  the  least  work,  showed  an 


output  of  only  85  per  cent,  of  its  capacity  at  the  one-hour  rate  during 
a  day's  run,  and  the  best  showed  that  it  was  discharged  twice  during 
the  same  period.  Prof.  Goldsborough  said  there  was  evidently 
'something  doing'  in  the  latter  case.  To  my  mind,  a  battery  prop- 
erly proportioned  to  the  load  and  with  an  efficient  booster,  should 
do  much  more  than  was  shown  by  any  of  the  plants  alluded  to.  The 
more  work  you  can  do  with  a  battery  above  zero,  the  more  you 
are  getting  for  your  money.  If  a  battery  discharges  up  to  its  hour 
capacity  once  a  day,  it  is  doing  a  certain  amount  of  work,  but  if  it 
discharges  three  or  four  times  a  day  it  is  doing  proportionately 
much  greater  work.  This  question  of  "diurnal  activity"  has  not  been 
given  the  attention  it  should  receive." 

As  to  the  use  of  batteries  in  central  station,  Prof.  Goldsborough 
told  the  following  story:  "Mr.  Lieb  very  justly  mentions  the  im- 
portance of  the  storage  battery  in  connection  with  large  communities 
relying  upon  a  central  generating  plant  for  service.  That  point 
was  very  strongly  brought  out  in  connection  with  an  occurrence  in 
Chicago  which  involved  the  exhibition  of  a  considerable  amount  of 
nerve  on  the  part  of  the  president  of  the  Chicago  Edison  Company, 
Mr.  Insull.  It  occurred  this  way:  Before  the  Chicago  Edison 
Company  installed  a  very  large  storage  battery  in  the  downtown 
section,  and  when  they  depended  very  largely  on  the  Harrison  Street 
station  for  serving  that  district,  something  got  wrong  with  the 
pumps  in  the  Harrison  Street  station  one  night.  The  force  there 
handled  the  situation  as  best  they  could  and  made  every  endeavor 
to  get  the  pumps  back  in  motion  to  start  water  into  the  boilers  again. 
They  lost  control  of  the  plant  and  the  water  got  so  low  in  the  boilers 
they  became  alarmed  and  pulled  the  switches,  and  all  that  portion 
of  the  city  was  in  darkness.  Mr.  Insull  happened  to  be  in  a  theatre 
downtown,  and,  groping  his  way  out,  made  for  the  Harrison  Street 
station.  He  got  his  men  to  work  with  lanterns,  and  they  finally  got 
the  pumps  in  such  condition  that  water  again  began  to  flow  into  the 
boilers  and  things  were  ready  to  start  up.  The  question  came  up 
of  starting  that  great  system,  when  Mr.  Insull  knew  that  every  light 
in  the  city  was  turned  on.  After  the  engines  were  started  they  got 
the  switches  arranged  in  the  proper  position  for  quickly  throwing 
them  in.  All  the  attendants  at  the  station  went  outside  and  Mr. 
Insull  took  a  long  bar,  and  when  he  got  himself  properly  poised,  with 
one  motion  he  threw  every  switch  in  and  put  every  generator  into 
parallel.  The  generators  fortunately  took  the  load  and  nothing 
happened.  I  think  any  one  of  us  would  appreciate  that  that  was  a 
moment  when  it  required  considerable  nerve  to  start  the  machinery. 
With  a  storage  battery  that  thing  could  not  have  occurred.  If  the 
Harrison  Street  station  shut  down  to-night,  the  storage  battery 
would  take  care  of  the  load  without  trouble.  That  is  exactly  what 
the  storage  battery  means.  We  know  that  we  must  have  our  stations 
equipped  so  that  such  a  thing  as  having  a  great  city  in  darkness 
cannot  occur." 


CURRENT  NEWS  AND  NOTES. 


LAMME  SINGLE-PHASE  RAILWAY  SYSTEM.— A  car 
equipped  on  the  Lamme  single-phase  railway  system  has  been  in 
experimental  operation  for  some  time  on  a  short  line  of  track  at 
East  Pittsburg  with  excellent  results.  One  of  the  noticeable  features 
of  operation  is  the  smoothness  of  acceleration,  there  not  being  the 
slightest  inconvenience  to  passengers  in  attaining  a  rate  oi  1Y2  m.p.h. 
per  second,  or  in  slowing  down  at  a  corresponding  rate.  But  a  faint 
trace  of  sparking  is  evident  at  the  brushes  at  any  speed.  Owing  to 
the  shortness  of  the  line,  the  highest  speed  at  which  the  car  is 
exhibited  is  45  miles  per  hour ;  but  it  is  capable  of  a  speed  of  60 
miles  per  hour.    The  line  voltage  is  1,200. 


A.  S.  M.  E.  MEETING. — The  American  Society  of  Mechanical 
Engineers  will  hold  its  forty-eighth  annual  meeting  in  New  York 
City  December  1-4.  President  J.  M.  Dodge  will  deliver  an  address 
on  "The  Money  Value  of  Technical  Training."  Among  papers  to 
be  presented  are  the  following:  Prof.  J.  E.  Sweet,  "What  Are  the 
new  Machine  Tools  to  Be?";  Mr.  F.  A.  Scheffler,  "Suggestions  for 
Shop  Construction" ;  Mr.  F.  B.  Perry,  "Method  of  Determining  Rates 
and  Prices  of  Electric  Power";  Mr.  L.  A.  Gillet.  "Three  and  Four- 
Wire  Multiple  Voltage  Systems" ;  Prof.  D.  S.  Jacobus,  "Test  of  a 
Compound  Engine  Using  Superheated  Steam."  A  number  of  trips 
and  visits  to  electric  power  plants  are  included  in  the  programme,  as 
well  as  a  conversazione  at  Sherry's  on  December  3. 
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MUNICIPAL  OWNliliSnU'.-'Vhcxc  is  apparently  a  ttrong  re- 
action in  iMiKlnncI  aKninst  ilic  idea  tliat  the  Slute  or  the  municipality 
must  do  c^l•lylhill^;.  An  tvidcnce  of  litis  is  Ihc  (act  llial  \i.  V.  Dut- 
ton  &  Co.  are  pulilisliing  this  week  a  book  entitled  "Municipal  Trade: 
I'hc  Disadvantages  Kcsulling  from  the  Substitution  of  Representative 
Hodics  for  I'rivatc  I'roprielors  in  the  Management  of  Industrial 
Undertakings,"  by  Major  Leonard  Darwin,  author  of  "Himctallism." 
This  work  is  historical  as  well  as  critical. 


the  bearing.    This  invention  is  applicable  also  to  dynamos  and  motors 
wherein  a  central  hub  sleeve  or  spider  is  employed  (or  supporting  the 


lauunu;. 


riENNA  MOTOKMliN'S  OATH.— The  following  is,  according 
to  the  London  Morniin;  Advertiser,  the  text  of  the  oath  administered 
to  men  who  acce|)t  service  on  the  Vienna  municipal  tram  cars:  "I 
swear  on  my  word  of  honor  to  be  faithful  and  obedient  to  His 
Majesty,  Imperial,  Royal  and  Apostolic,  Francis  Joseph  I.,  as  well 
as  to  the  successors  of  the  eminent  house  of  Hapsburg-Ixirrainc, 
and  to  contribute  with  all  my  strength  to  the  honor  and  profit  of 
the  city  of  Vienna.  I  further  swear  on  my  word  of  honor  that  I  do 
not  belong,  or  will  belong,  to  any  party  which  pursues  republican 
tendencies,  or  to  the  enemies  of  Austria."  Where  docs  the  public 
welfare  come  in  under  this  arrangement?  Here  it  is  Parks  instead 
of  Francis  Joseph. 


REFLECTOR  INCANDESCENT  LAMP.—Ur.  Clarence  A. 
Crane,  of  Warren,  Ohio,  has  patented  an  incandescent  lamp  with  a 
retlector  built  into  the  cap  end,  with  the  idea  of  converting  the  usually 
hidden,  or  dark  space,  into  an  illuminating  and  radiating  area,  as  is 
already  done  with  various  styles.  In  making  this  lamp  he  introduces 
the  tubing  from  which  the  reflector  is  spun,  before  inserting  the  glass 
stem  and  filament,  and  spins  the  reflector  within  the  bulb  to  fit  the 
sides,  which  can  be  easily  and  quickly  done  with  a  proper  expanding 
spinning  tool.  The  lamp  is  then  completed  in  the  usual  way.  To 
oflFset  any  tendency  of  the  reflector  to  work  down  by  loosening,  a 
small  quantity  of  cement  within  the  neck  will  hold  it  in  place.  In 
another  form  of  this  lamp  the  reflector  is  affixed  directly  to  the 
entering  stem  holding  the  filament  ends  and  is  split  on  radial  lines, 
so  as  to  be  compressible  for  introduction  through  the  neck  of  the 
bulb.  On  account  of  its  springiness,  it  spreads  out  to  its  proper  posi- 
tion and  holds  a  reflecting  position  over  the  filament.  In  yet  another 
form  it  is  split  lengthwise  so  as  to  secure  compressibility  for  entering 
the  neck  of  the  bulb. 


SUBMARINE  SIGNALING.— We  have  already  illustrated  and 
described  in  these  pages  the  work  of  Dr.  Elisha  Gray  and  his  asso- 
ciates in  connection  with  the  electrical  ringing  of  bells  for  submarine 
signaling.  A  patent  has  just  been  issued  to  him  on  the  subject,  for 
which  the  application  was  filed  in  igoo,  and  which  is  assigned  to  the 
Submarine  Signal  Company,  of  Boston.  Hitherto  all  attempts  at 
ringing  submerged  bells  by  the  direct  blow  of  an  electrically-actuated 
hammer  have  been  undertaken  by  enclosing  the  whole  apparatus  in 
an  air-tight  chamber  so  that  the  vibrations  of  the  bell  were  dead- 
ened and  very  few  of  the  impulses  were  conveyed  into  the  water. 
As  our  articles  have  already  explained,  in  the  Gray  system  the  bell 
and  bell  hammer  are  divested  of  coverings  of  this  character  and  are 
submerged  directly  in  the  water ;  while  the  electrical  operating  mech- 
anism for  actuating  the  hammer  is  contained  in  an  air-tight  chamber 
placed  above  the  bell,  but  which  may  also  be  submerged.  This  bell 
can,  of  course,  be  controlled  from  a  distance  and  the  bell  hammer 
may  be  of  considerable  size  and  power,  giving  "great  initial  sound- 
producing  capacity  for  long-distance  submarine  wireless  telephony." 


RAILIVAY  MORTOR  CONSTRUCTION.— A  patent  issued  to 
Mr.  George  Macloskie,  of  Schenectady,  and  assigned  to  the  General 
Electric  Company,  deals  with  the  construction  of  street  railway 
motors.  As  built  hitherto  the  armature  core  laminae  have  consisted 
of  flat  discs.  As  a  consequence,  there  has  been  considerable  lost 
space  between  one  end  of  the  core  and  the  commutator ;  while  at  the 
other  end  of  the  core  the  space  has  been  overcrowded.  Hence,  the 
journal  bearing  at  the  pinioned  end  of  the  armature  has  been  so  re- 
stricted in  length  as  to  heat  very  easily,  while  the  ventilating  air 
passages  were  throttled,  so  that  the  efficiency  of  the  motor  has  been 
lessened.  Mr.  Macloskie  presses  the  core  laminae  into  cup  shape, 
and  assembling  them  so  that  their  central  portions  will  project  into 
the  space  beneath  the  ends  of  the  armature  coils  at  the  commutator 
end  of  the  armature;  while  at  the  opposite  end  of  the  core  a  cavity 
is  provided  for  the  reception  of  the  extended  journal  bearing,  per- 
mitting also  of  the  free  flow  of  air  between  the  end  of  the  core  and 


ELECTRIC  LOCOMOTIVES.— A  couple  of  patents  granted  to 
William  Dalton  and  I-'rancis  J.  Cole  have  been  assigned  to  the  Amer- 
ican I.ociimotivc  Company,  of  New  ^'ork,  the  object  of  these  inven- 
tions being  to  provide  means  whereby  electric  locomotives  can  take 
curves  of  short  radius  without  an  independent  guiding  truck  or  lia- 
bility to  derailment ;  referring  particularly  to  locomotives  of  the  type 
in  which  a  motor  is  supported  at  one  end  upon  the  driving  axle  to 
which  its  power  is  transmitled  through  gearing,  and  is  supported  at 
the  other  end  upon  the  frame  of  the  locomotive.  The  broad  idea  is 
presented  in  the  first  claim  of  one  of  the  patents  which  runs  as  fol- 
lows: "In  an  electric  locomotive,  the  combination  of  two  main 
supporting  frame  sections,  driving  axles  journalcd  in  bearings  in  said 
sections,  two  electric  motors,  each  supported  on  one  of  said  sections 
and  adapted  to  rotate  one  or  more  of  the  driving  axles  thereof,  a 
vcrtic;i!  coupling  pin  by  which  said  sections  are  connected  with  the 
capability  of  relative  horizontal  movement,  and  a  cab-supporting 
frame  secured  rigidly  to  one  of  said  sections  and  supported,  with 
the  capability  of  relative  horizontal  movement,  upon  the  other  sec- 
tion." By  means  of  this  coupling  pin  the  useful  effect  of  a  special 
radial  truck  is  obtained,  while  avoiding  the  use  of  radius  bars. 


LIGHTNING  ARRESTER.— Mt.  Henry  E.  Raymond,  of  Sche- 
nectady, N.  Y.,  has  secured  and  assigned  to  the  General  Electric 
Company  a  patent  on  lightning  arresters.  It  is  an  application  of  what 
he  claims  to  be  his  discovery  of  the  fact  that  the  tendency  of  a  light- 
ning charge  to  jump  an  air-gap  is  increased  by  an  increase  in  the 
extent  of  the  surfaces  of  the  electrode  dischargers,  which  are  exposed 
to  each  other.  These  increased  surfaces  also  serve  to  convey  away 
quickly  from  the  dischargers  and  the  air-gaps  the  heat  generated  by 
the  lightning.  Mr.  Raymond  embodies  this  invention  in  the  standard 
form  of  arrester  with  a  non-inductive  resistance  in  series  with  the 
air-gap  to  prevent  the  line  current  from  continuing  the  arc  formed 
by  the  lightning  discharge.  His  drawings  show  the  metallic  dis- 
chargers of  cylindrical  form  mounted  in  connection  with  conducting 
strips  and  non-inductive  resistances  placed  in  series  with  the  line 
and  supported  in  the  usual  clips  or  brackets.  A  lightning  discharge 
flowing  along  the  strips  will  have  four  contemporaneous  paths  be- 
tween the  dischargers,  the  peculiar  arrangement  of  which  provides 
also  a  verj'  large  effective  area  of  spark-gap ;  while  it  is  believed  that 
a  capacity  or  resonant  effect  is  created  which  serves  to  assist  the 
discharge.  All  the  dischargers  are  rotatable  about  their  axes,  and  of 
course  the  number  need  not  be  limited  to  four. 


Letters  to  the  Editors. 

Testing  Alternators  Under  Full  Load  Conditions. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — Permit  me  to  comment  in  a  few  words  on  the  paper  of  Mr. 
W.  L.  Waters,  which  you  were  so  kind  as  to  send  me.  Mr.  Waters 
says:  "In  Electrical  World  and  Engineer  issue  for  October  31, 
Mr.  B.  A.  Behrend  describes  a  modification  of  the  Mordey  method 
of  testing  large  alternators  on  full  load.  While  advocating  the 
method  of  connecting  the  field  coils  in  two  groups  so  that  the  e.m.f. 
induced  by  one  group  opposes  that  due  to  the  other,  Mr.  Behrend 
does  not  bring  forward  any  experimental  evidence  to  show  that  the 
results  as  regards  heating,  efficiency  and  regulation  have  any  claim 
to  accuracy."  Mr.  Waters  informs  me  that  he  wrote  these  lines 
before  he  saw  the  second  installment  of  my  paper  in  your  issue  of 
November  14,  in  which  I  gave  tests  which  corroborated  the  ac- 
curacy of  the  improved  method  which  I  described  in  regard  to  the 
heating  and  the  regulation  of  alternators.  I  have  repeated  these 
tests  on  a  number  of  machines,  and  I  have  found  them  very  accurate. 
I  wish  to  call  attention  to  the  curves  in  the  issue  of  November  14, 
which  seem  to  me  to  give  very  good  results.  In  these  tests  it  was 
not  necessary  to  bolt  down  the  machine  carefully,  as  there  was  no 
jar  nor  vibration. 

In  regard  to  the  method  recommended  by  Mr.  Waters  and  also 
in  the  editorial  of  October  31,  I  should  like  to  remark  that  if  a  heat 
run  of  a   polyphase  alternator   is    made  by  putting   direct  current 
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through  the  armature  with  the  fields  in  opposition,  the  magnetic 
field  set  up  by  this  direct  current  in  the  stationary  armature  is  itself 
stationary,  and,  therefore,  the  revolving  field  cuts  through  it  at  a 
speed  which  corresponds  to  the  full  frequency.  If  the  revolving 
field  is  supplied  with  damping  circuits,  or  if  the  field  coils  rest 
against  collars  made  of  metal,  the  eddy  currents  in  these  damping 
circuits  or  collars  are  so  large  that  they  not  only  vitiate  the  results 
of  the  test,  but  they  also  lead  to  a  considerable  increase  in  driving 
power.  It  seems  to  me  that  as  long  as  a  simpler  and  much  more 
logical  method  can  be  used,  this  method  of  using  direct  current  is 
far-fetched,  inaccurate  and  inelegant.  The  tests  which  Mr.  Waters 
describes  were  all  carried  out  with  the  Mordey  method,  and  had  he 
tried  the  improved  method  recommended  in  the  article  of  October 
31,  he  would  have  found  satisfactory  agreement  between  this  method 
and  the  usual  way  of  making  the  regulation  test  on  a  low  power 
factor. 
South  Norwood,  Ohio.  B.  A.  Behrend. 


Metric  System  and  Foreign  Trade, 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — On  page  398  of  your  issue  of  September  5  you  make  the 
following  statement :  "Setting  aside  the  matter  of  the  intrinsic 
merit  of  the  metric  and  English  systems,  the  fact  remains  that  the 
latter  is  a  handicap  to  our  foreign  trade,  and  to  study  and  research 
in  the  engineering  and  scientific  literature  of  the  continent."  By 
this  I  surmise  that  you  take  your  stand  upon  the  so-called  "foreign 
trade  argument"  as  the  rock  of  salvation  for  the  metric  system,  and 
I,  therefore,  take  the  liberty  of  saying  a  few  words  on  this  subject, 
particularly  in  view  of  some  new  and  very  interesting,  and  to  you, 
I  am  Sure,  quite  acceptable  evidence  which  has  just  come  to  light. 
I  refer  to  a  document  just  published  by  the  French  Society  of  Civil 
Engineers,  consisting  of  replies  to  a  certain  series  of  questions, 
which  was  submitted  by  the  American  Chamber  of  Commerce  in 
Paris.  The  replies  to  these  questions  were  undertaken  by  a  com- 
mission composed  of  seven  prominent  members  of  the  society,  all, 
of  course,  thoroughgoing  metricists.  There  are  thirty  of  these 
questions,  but  I  will  quote  here  only  those  which  concern  imme- 
diately the  argument  in  question,  and  the  answers  given. 

"Question  18. — Has  the  use  of  the  bushel  in  the  United  States 
ever  had  any  influence  on  the  total  importations  of  cereals  into 
France,  and  why? 

"Question  19. — In  like  manner,  has  the  use  of  the  gallon  in  the 
United  States  been  the  cause  of  any  diminution  in  the  importation 
into  France  of  petroleum,  oils,  wine,  alcohol  and  other  liquors,  and 
why? 

"Question  20. — Similarly,  has  the  use  of  the  pound  in  the  United 
States  had  any  influence  on  the  quantity  of  cotton,  copper,  coal,  etc., 
imported  into  France? 

"Replies  18,  19  and  20. — It  is  difficult  to  reply  to  these  three  ques- 
tions. All  the  products  measured  by  means  of  the  bushel,  gallon 
and  pound  are  the  object  of  important  transactions  which  always 
arrive  in  complete  cargoes.  The  calculations  for  the  conversion 
of  these  units  into  metric  units  are  not  then  everyday  calculations, 
and  are  effected  but  once  for  considerable  quantities.  This  question 
of  unity  of  measure  is,  therefore,  certainly  less  important  in  these 
particular  cases.  The  conditions  of  price  and  quality  outweigh  all 
others. 

"Question  21.— The  machine  tools,  locomotives,  typewriters,  bicy- 
cles, etc.,  manufactured  in  the  United  States,  are  constructed  with 
the  aid  of  English  measures.  It  is  fair  to  say,  in  so  far  as  concerns 
most  particularly  machine  tools,  that  certain  members,  such  as 
leading  screws  and  verniers,  are  constructed  according  to  the  metric 
system  when  the  machines  are  destined  for  France.  Has  the  fact 
that  all  these  machines  are,  aside  from  this  detail,  constructed  with 
English  measures  ever  influenced  their  importation  into  France,  or 
compromised  in  any  manner  whatever  their  efficiency  and  their 
output  in  French  factories? 

"Question  22. — Supposing  for  the  moment  that  American  machine 
tools  were  completely  drawn  up  under  the  metric  system,  would  there 
result  any  increase  in  the  number  imported  into  France?  Would 
France  have  used  more  machines  than  she  has  used  during  the  last 
five  years  on  this  supposition,  or  supposing  that  the  general  adop- 
tion of  the  metric  system  by  the  United  States  was  an  actuality? 

"Replies  21  and  22. — So  far  as  concerns  small  machine  tools, 
apparatus,  such  as  bicycles,  typewriters,  etc.,  w'hich  are  sold  by  the 


piece,  the  question  of  the  unity  of  measure  is  of  small  importance; 
however,  so  far  as  concerns  typewriters,  American  constructors 
have  been  obliged  to  combine  the  keys  of  the  apparatus  in  such 
manner  as  to  satisfy  the  necessities  of  the  French  language.     .    .    . 

"Question  23. — Is  it  not  reasonable  to  admit  that  the  choice  of 
machine  tools  is  dictated  only  by  the  practical  considerations  of  out- 
put, efficiency,  price,  time  of  delivery,  etc.,  and  independent  of  the 
system  of  weights  and  measures  utilized  in  their  construction? 

"Reply  23. — Although  the  choice  of  machines  is  dictated  by  prac- 
tical considerations  of  output,  efficiency,  etc.,  and  the  United  States 
appear  to  combine  advantageous  conditions,  we  have  just  stated 
that  countries  employing  the  metric  system  seem  to  apply  by  prefer- 
ence to  countries  whose  system  of  measures  is  in  harmony  with 
theirs,  etc.,  etc. 

"Question  24. — Can  it  be  admitted,  on  the  other  hand,  that  the 
United  States  would  import  from  France  a  greater  quantity  of  silks, 
feathers,  leather,  machines,  musical  instruments,  optical  instru- 
ments, instruments  of  precision,  wines,  automobiles,  etc.,  if  France 
used  the  English  system  of  weights  and  measures?  Is  it  not  logical 
to  recognize  that  the  importance  of  products  imported  from  France 
into  the  United  States  is  entirely  independent  of  the  system  of 
measures  employed  in  the  two  countries,  and  depends  exclusively  on 
quality,  output,  adaptability,  price  and  time  of  delivery  of  these 
products  and  conforms  to  the  general  law  of  supply  and  demand? 

"Reply  24. — The  system  of  measures  employed,  whatever  it  may 
be,  is  evidently  without  effect  on  the  products  to  which  these  meas- 
ures have  no  application,  such  as  silk,  flowers,  feathers,  confec- 
tionery, etc. 

"Whatever  may  be  the  system  employed,  France  cannot  pretend 
to  export  to  the  United  States  anything  but  products  whose  condi- 
tions appear  favorable  to  the  latter  country.  France  will  be  subject 
to  the  effects  of  the  law  of  supply  and  demand;  the  effects  of  this 
law  are  largely  influenced  and  often  obscured  on  the  American 
market  by  the  action  of  prohibitive  tariffs,  etc.,  etc. 

"Question  25. — From  this  point  of  view,  can  it  be  affirmed  that  the 
importance  of  the  commerce  between  France  and  the  United  States 
would  have  some  chance  to  grow  under  the  hypothesis  that  the 
United  States  adopted  the  metric  system,  or  France  the  English 
system  of  weights  and  measures?  If  the  reply  is  affirmative,  under 
what  conditions  would  this  increase  be  produced,  and  why? 

"Reply  25. — The  replies  to  questions  18,  19,  20,  21,  22  and  23  reply 
to  this  question." 

Here  you  have  a  simple  and  direct  interrogatory  put  from  the 
American  side,  and  containing  all  the  points  which  are  of  interest 
to  American  manufacturers,  so  far  as  concerns  foreign  trade;  and 
there  you  have  the  answers  of  this  eminent  body  of  French  engineers 
in  cold  type.  What  more  can  be  said  on  the  subject?  It  is  plain 
from  these  answers  that  in  not  one  case,  which  is  of  the  slightest 
importance  to  United  States  manufacturers,  would  the  adoption  of 
the  metric  system  have  any  appreciable  effect  whatever  as  regards 
France,  and  the  same  can  be  said  of  any  other  country.  The  fact, 
then,  which  remains  is  not,  as  you  say,  the  "foreign  trade  argument," 
but  that  this  so-called  argument  is  a  product  of  the  imagination  of 
the  people  engaged  in  promoting  the  metric  system.  It  seems  a 
pity  to  use  this  venerable  spook,  which  has  done  business  for  half 
a  century,  so  harshly,  but  is  it  not  about  time  to  lay  it  in  its  grave? 

If  the  prometric  people  wish  to  convince  American  manufac- 
turers that  they  need  the  metric  system  in  their  business,  they  will 
have  to  begin  with  some  other  stock  in  trade  than  the  "foreign  trade 
argument."  I  cannot  help  making  the  following  further  reflection, 
as  it  seems  so  extremely  pertinent  to  the  occasion,  and  calls  itself 
so  prominently  into  view:  America  produces  more  steel,  more  cop- 
per, more  cotton,  more  machine  tools  and  more  agricultural  machines 
than  all  the  rest  of  the  world  put  together;  and  more  coal,  iron, 
textiles,  cereals  and  many  other  classes  of  commodities  than  any 
other  country.  The  value  of  her  manufactures  is  triple  that  of  all 
Europe  put  together,  and  the  clearing  house  exchanges  at  New  York 
are  double  those  of  London. 

Mr.  S.  S.  Dale,  editor  of  the  Textile  World  Record,  writes  me: 
"The  manufactured  silk  products  of  the  United  States  is  larger  than 
that  of  any  other  country.  The  American  textile  industry,  partic- 
ularly the  cotton  branch,  is  growing  by  leaps  and  bounds,  while  the 
industry  in  other  countries  is  stationary,  or  increasing  very  slowly. 
The  English  system  of  weights  and  measures  is  the  standard  for 
numbering  cotton  yarn  throughout  the  whole  world,  except  France, 
and  the  FrerKh  use  a  system  that  is  not  metric."     Will  some  one 
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•n  the  otiicr  ^.idc  please  explain  how  such  thiiiKs  v.nx  coexist,  for 
on  the  metric  theory  it  is  an  impossibility? 

Under  these  circumstances  is  it  not  somewhat  ludicrous,  to  say 
the  least,  to  talk  about  ruiiniuK  after  ;i  country  of  diininishiuK  pop- 
ulation and  increasing  debt,  like  France,  to  get  a  theoretical  ad- 
vantage for  which  nobody  who  is  responsible  for  these  great  sources 
of  wealth  has  any  use?  Why  should  the  mountain  go  to  Mohammed? 
In  this  calculation  we  have  left  out  Great  Hritain  allogctlu-r,  and  the 
comparison  would  hold  true  even  were  Great  Britain  a  metric 
country;  but  the  talk  about  the  possibility  of  Great  Britain  "adopt- 


ing" the  metric  system  there,  governmcntally  <.r  popularly,  is  pure 
out  andout  rubbish.  liven  were  the  government  to  adopt  it,  the 
pco|)lc  never  could  be  got  to  do  so.  and  even  were  the  people  to 
ailopt  it,  the  government  certainly  would  not  do  so  until  fifty  years 
afterward.  This  matter  has  been  so  clearly  shown  from  the  dis- 
cussion in  England  relative  to  decimal  currency,  a  brief  history  of 
which  I  have  given  in  my  paper  on  the  metric  system  (Trans.  A.  S. 
M.  K.,  December.  l8f/)),  that  nobody  who  is  capablr  of  compre- 
lirnding  the  meaning  of  history  can  have  any  doubts  on  the  subject. 
MiLWAUKKK,  Wis.  Gkokor  W.  Coi.i.f.s. 


Dyna.mos,  Motors  and  Transformers. 

Direct-Current  Dynamo  Design.— FooLZ. — A  paper  discussing  a 
method  of  prcdclcrniining  dircct-curcnt  dynamo  or  motor  charac- 
teristics with  regard  to  sparkless  operation,  and  also  a  system  of  de- 
signing applicable  to  a  complete  line  of  mechincs  of  a  given  type  or 
class.  The  author  advocates  the  application  of  the  ratio  between  the 
e.m.f.  induced  in  a  coil  and  the  reactance  e.ni.f.  of  the  coil  during 
commutation  as  the  criterion  of  sparklessness,  and  describes  his 
method  of  arriving  at  these  two  values.  The  reactance  e.m.f.  is  de- 
duced according  to  the  method  of  Hobart  and  Parshall;  the  e.m.f. 
induced  in  the  coil  by  the  field  flux  during  commutation  is  approxi- 
mated on  the  basis  of  the  average  flux  density  over  the  pole  face, 
with  a  correction  for  the  effect  of  the  cross  ampere-turns  on  the 
armature.  The  method  applied  to  the  designing  of  a  full  line  of 
machines  consists  broadly  in  expressing  as  many  variable  factors  as 
possible  in  terms  of  the  armature  diameter;  the  magnetic  density 
at  the  pole  face  is  made  proportional  to  the  %  power  of  the  arma- 
ture diameter,  the  speed  to  the  Yj  power,  the  air-gap  length  to  the 
%  power,  and  so  on.  This  method  works  out  to  the  simple  formula, 
Kw  =  0.O22  Di'  LpP,  D  being  the  armature  diameter,  Lp  the  axial 
dimension  of  the  pole  face  and  P  the  number  of  poles.  The  paper 
contains  too  many  formuL-e  and  tables  to  admit  of  abstracting  them. 
— Jour.  Frank.  Inst.,  November. 

Weight  and  Cost  of  Electric  Machines. — Breslauer. — In  a  review 
of  progress  in  electrical  engineering,  the  author  shows  that  the  weight 
and  price  of  electrical  machines  have  been  reduced  now  to  nearly  one- 
half  what  they  were  seven  years  ago.     Fig.  i  gives  the  results  for 
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FIG.   I. — WEIGHT  AND  COST  OF  ELECTRIC  MACHINES. 

machines  built  by  a  German  manufacturing  company.  The  curves 
/  and  /'  give  the  kilograms  per  kilowatt  in  1896  and  1902,  respect- 
ively, each  scale  division  of  the  ordinates  representing  10  kg.     The 
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curves  //  and  //'  give  the  price  in  marks  per  kilowatt,  each  scale 
division  of  the  ordinates  representing  here  10  marks  (or  $2.50).  AH 
figures  have  been  reduced  to  a  uniform  speed  of  1,000  r.p.n).  It  will 
be  seen  that  with  modern  machines  the  same  power  is  obtained  with 
only  one-half  weight  compared  with  1896.  It  will  also  be  seen  that 
the  price  has  been  reduced  very  considerably  in  the  same  time.  This 
change  is  due  to  refinement  of  design  and  not  to  any  radical  changes. 
Radical  changes  have,  however,  been  introduced  recently,  especially 
by  Behn-Eschenburg,  Fischer-Hinnen  and  Deri,  who  remove  arma- 
ture reaction  and  field  distortion  in  direct-current  machines  by  means 
of  compensation  windings.  The  importance  of  this  invention  is  said 
to  be  evident  in  its  application  to  the  Ilgner  system  of  operating  haul- 
ing machines.  It  is  believed  that  this  machine  will  find  much  appli- 
cation to  mining. — Zeit.  f.  Elek.  (Vienna),  October  25. 

Output  Coefficient. — Burleigh. — A  communication  with  reference 
to  the  recent  articles  of  Hobart  and  Esson.  He  does  not  think  either 
of  the  methods  advocated  by  these  authors  to  be  on  a  fair  com- 
parative basis,  i.  e.,  the  output  of  a  machine  does  not  vary  directly 
proportional  to  the  peripheral  surface  of  the  armature ;  neither  does 
it  vary  as  Z?^  X  J^  X  C"  X  r.p.m.  The  correctness  of  this  criticism 
is  proven  by  the  necessity  of  changing  the  value  of  the  coefficient, 
C,  for  every  different  size  of  dynamo,  although  it  may  be  a  line  of 
machines  designed  on  the  same  basis.  The  writer  suggests  the  fol- 
lowing method  of  obtaining  a  coefficient,  the  value  of  which  can  be 
easily  determined  and  which  forms  a  simple  and  reliable  means  of 
comparing  dynamos  by  their  specific  output  coefficients.  The  output 
coefficient  is  defined  by  the  equation,  C  ■=  D  L/^W,  in  which  C 
is  the  output  coefficient,  D  the  diameter  of  the  armature  in  inches, 
L  the  length  of  the  armature  in  inches  over  laminations,  and  W  the 
watts  generated  per  revolution.  If  the  number  of  revolutions  per 
minute  is  R,  we  get  the  output  in  watts  equal  to  (Z?  L/C)^  R. — Lond. 
Elec,  November  6. 

Heyland  Motor  and  Generator. — Breslauer. — In  a  review  of  recent 
inventions  in  electrical  engineering  the  author  discusses  the  pros- 
pects of  the  Heyland  commutator  type  of  alternating-current  in- 
duction motors  and  generators.  While  tests  of  machines  built  ac- 
cording to  this  principle  have  proven  the  correctness  of  the  theory, 
yet  the  complications  due  to  the  commutator  may  be  expected  to 
prevent  the  universal  application  of  the  compensated  motor  instead 
of  the  small  ordinary  induction  motor.  On  the  other  hand,  the 
Heyland  principle  seems  to  promise  great  practical  advantages  in 
its  application  to  generators,  since  it  removes  all  difficulties  in  oper- 
ating alternators  in  parallel.  This  should  be  of  great  importance  in 
view  of  the  increasing  use  of  gas  engines.  Still  more  surprising  ap- 
pears the  latest  invention  of  Heyland  by  which  the  compensation 
principle  is  applied  to  the  normal  synchronous  machine.  The  firm 
of  Kolben  &  Co.  have  already  built  such  machines  and  have  obtained 
favorable  results  so  that  they  have  now  undertaken  the  manufacture 
of  a  larger  number  of  such  machines  up  to  1,500  kw. — Zeit.  f.  Elek. 
(Vienna),  October  25. 

Formulas  for  the  Comparison  of  Dynamo-Electric  Machines. — 
Picou. — An  article  in  which  the  author,  after  some  general  remarks 
on  the  value  of  formulas  for  the  "output  coefficient,"  etc.,  discusses 
at  some  length  the  special  formula,  which  he  attributes  to  Kapp,  and 
which  states  that  the  power  is  equal  to  the  output  coefficient  multi- 
plied by  the  square  of  the  armature  diameter  by  the  armature  length 
and  by  the  ang^jlar  speed.    He  shows  how  this  formula  may  be  de- 
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rived  theoretically  and  gives  two  formulas  for  the  output  coefficient 
as  function  of  other  details  of  the  design,  one  of  the  formulas  relat- 
ing to  smooth,  the  other  to  toothed  armatures. — L'Ind.  Elec,  Oc- 
tober 25. 

REFERENCE. 

Formulas  for  Designing  Electric  Machines. — Sengel. — An  article 
in  which  the  author  refers  to  recent  publications  of  Arnold,  Rothert 
and  Dick  and  gives  a  series  of  formulas  which  he  has  derived  from 
the  dimensions  of  existing  machines.  From  the  formulas  of  the 
other  authors  mentioned  his  formulas  differ,  especially  because  he 
takes  into  account  the  number  of  poles,  and  uses  as  the  basis  for 
designing  a  dynamo  the  useful  number  of  lines  of  force  which  pass 
per  pole  into  the  armature.  He  deals  with  direct-current  generators, 
alternating-current  generators,  transformers  and  induction  motors. — 
Elek.  Zeit.,  October  29. 

LIGHTS  AND  Lighting. 

Alternating-Current  Searchlights. — In  the  use  of  alternating  cur- 
rent for  operating  electric  searchlights,  the  arrangement  of  the  two 
carbons  perpendicularly  above  each  other  or  side  by  side  in  a  hori- 
zontal direction,  has  the  disadvantage  that  the  arc  light,  which  is 
generated,  is  utilized  to  a  comparatively  small  degree,  only  one-third 


FIG.  2. — ALTERNATING-CURRENT  SEARCHLIGHTS. 

of  the  light  rays  falling  upon  the  reflector.  To  counteract  this  dis- 
advantage, two  different  arrangements  have  been  devised  by  Weinert 
and  Engelsmann.  Weinert's  device  is  shown  in  Fig.  2,  and  it  is 
stated  that  the  light  effect  produced  is  higher  by  60  or  70  per  cent 
than  with  perpendicular  or  with  horizontal  carbons.     The  device  of 


FIG.  3. — ALTERNATING-CURRENT  SEARCHLIGHTS. 

Engelsmann,   who  uses   two   reflectors,  is  shown  in   Fig.   3. 
figures  are  self-explanatory. — Zeit.  f.  Beleucht.,  October  30. 


Both 


Arc   Lamps. — Breslauer. — In   a    review    of    recent    inventions    in 
electrical    engineering   the  author   discusses   the   success   of   several 


firms  supplying  arc  lamps  of  smaller  candle-power  than  usual,  for 
instance,  lamps  of  2.5  amp.  and  120  candles.  It  is  thought  that  such 
lamps  might  successfully  compete  with  incandescent  gas  light  in 
public  buildings,  restaurants,  etc.  An  Italian  engineer,  Rignon,  is 
said  to  have  devised  arc  lamps  for  I  amp.  with  I  mm.  carbon.  The 
German  patents  of  this  invention  have  been  bought  by  the  Allg.  El. 
Ges.,  of  Berlin, — Zeit.  f.  Elek.  (Vienna),  October  25. 

REFERENCE. 

Thorium  Filament. — P'or  incandescent  lamp  filaments,  thorium  is 
very  suitable  on  account  of  its  high  melting  point  and  its  high  electric 
resistivity,  but  the  manufacture  of  thorium  filaments  is  extremely 
difficult,  and  such  filaments  are  mechanically  weak.  The  Siemens 
&  Halske  Company,  of  Berlin,  therefore,  use  a  filament  of  a  mixture 
of  thorium  with  some  thorium  carbide. — Zeit.  f.  Beleucht.,  October  30. 

Power. 

Refuse  Destructors.— A  report  by  the  surveyor  and  the  electrical 
engineer  of  Hammersmith  on  the  advisability  of  installing  refuse 
destructors.  They  arrive  at  the  following  conclusions:  First,  that 
in  the  case  under  consideration  barging  away  is  more  economical 
at  the  present  time ;  second,  that  the  refuse  has  not  sufficient  calorific 
value  to  justify  the  combination  of  a  dust  destructor  with  the  elec- 
tricity works;  third,  that  there  is  every  probability  that  the  cost  of 
cremation  of  refuse  will  greatly  decrease,  whereas  the  cost  of  barg- 
ing is  more  likely  to  increase.  A  time  will  come  when  the  destructor 
will  be  necessary,  and  it  would  be  good  policy  to  obtain  the  necessary 
ground  at  once.  Figures  are  given  of  the  annual  returns  of  six 
London  municipal  electric  lighting  stations,  three  of  these  having 
the  assistance  of  destructors,  and  three  being  operated  with  coal 
only.  The  capital  expenditure  per  kilowatt  is  $400  for  non-destructor 
stations,  and  $590  for  destructor  stations.  "The  working  costs  of 
non-destructor  stations  is  0.4  per  cent,  per  unit  higher  than  the  de- 
structor stations,  which,  upon  5,774,644  units  (their  total  output), 
represents  $24,475.  The  extra  cost  of  the  capital  involved  to  effect 
that  saving  is,  at  5  per  cent.,  apparently  $36,975,  showing  a  net  loss 
of  $12,500  per  year  as  the  cost  of  combining  dust  destructors  and 
electric  lighting  stations."  It  is  editorially  remarked  that  the  extra 
cost  of  the  capital  due  to  the  installation  of  destructors  thus  con- 
siderably overbalances  the  saving  in  fuel  costs;  but  this  does  not 
take  into  account  the  inconvenience  of  the  electric  lighting  under- 
taking due  to  irregularities  of  steam  pressure  and  supply,  to  say 
nothing  of  the  intolerable  smell  and  dust.  If  combined  destructor 
and  electricity  works  are  really  as  successful  as  their  advocates 
claim  them  to  be,  the  various  supply  companies  would  be  only  too 
anxious  to  adopt  them.  The  local  authorities  could  then  get  rid  of 
their  refuse  at  very  little  expense,  while  the  supply  companies  would 
destroy  it  free  of  charge  in  return  for  steam  generated.  But  supply 
companies  are  generally  concerned  with  money-making  and  are  not 
yet  convinced  that  such  combined  stations  have  a  tendency  in  this 
direction. — Lond.  Elec,  October  30. 

Fly-lVheels.—STmuM.—An  illustrated  article  on  fly-wheels  and 
fly-wheel  accidents.  If  the  steam  boiler  be  conceded  the  unenviable 
position  of  first  in  the  line  of  destroyers,  fly-wheels  should  rank 
very  close  to  it.  He  deduces  the  formula  for  the  energy  stored  in  a 
rotating  fly-wheel,  and  considers  the  tensions  and  stresses  set  up  in 
it.  The  primary  cause  of  fly-wheel  destruction  is  excessively  high 
rotative  speeds,  and  this  may  be  brought  about  through  a  multiplicity 
of  causes.  The  bursting  speed  of  a  solid  rim-cast  wheel  is  about 
425  ft.  per  second ;  but  it  is  customary  to  make  this  not  more  than 
100  ft.  per  second.  At  this  speed  the  tension  per  square  inch  of  rim 
section  is  1,000  pounds,  which  gives  a  factor  of  safety  of  18,  which 
is  quite  large.  But  it  is  not  possible  to  construct  all  fly-wheels  of 
the  one-piece  type  for  many  reasons.  Hence,  it  is  generally  found 
that  fly-wheels  from  10  to  15  ft.  in  diameter  are  cast  in  halves,  and 
bolted  together  strongly  at  the  hub  and  at  the  rim.  The  joint  thus 
formed,  however,  constitutes  a  weak  point  in  the  construction.  The 
author  considers  the  various  ways  of  holding  fly-wheels  of  large 
diameter  together. — Am.  Elec,  November. 

Traction. 

Polyphase  Trac/fon.— Breslauer. — In  a  review  of  recent  inven- 
tions in  electrical  engineering  the  author  discusses  the  recent  experi- 
ments of  Lamme  and  Finzi.  He  thinks  that,  however  successful 
both  may  be,  they  have  not  solved  the  problem  to  feed  the  motor 
with  high-tension  current  directly  from  the  trolley  wire.    This  would 
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be  dctiirubic  in  order  to  overcome  llie  necessity  of  carryiiiK  llic  licavy 
transformers  on  the  cars.  A  voltage  of  lo.ooo  on  the  trolley  wire 
would  be  desirable  for  long  tlistancc  lines,  lie  thinks  that  the  solu- 
tion of  this  pioblcin  is  aiipmaclu-d  on  the  submban  line  between 
Berim  and  Spindlersfcid,  where  a  single-phase  motor  is  used,  which 
is  said  to  have  the  well-known  properties  of  the  series  motor,  a  volt- 
age of  any  amount  being  supplied  only  to  the  stator.  That  road  is 
operated  at  O.ooo  volts.  No  e.xact  information  is  yet  available  con- 
cerning the  methods  by  which  this  result  has  been  obtained,  except 
that  Winter  and  Kichbcrg  have  here  applied  the  same  principle  which 
they  applied  before  in  their  three-phase  motor,  transformed  variable 
voltage  being  supplied  to  the  collector  of  the  rotor.  Hy  selecting  a 
low  voltage  at  the  collector  and  by  special  windings,  the  danger  of 
sparking  has  been  overcome.  The  author  remarks  that  any  repulsion 
motor  gives  the  possibility  of  working  directly  with  high  voltage  in 
the  stator.  The  superiority  of  the  Wiiitcr-Kichbcrg  motor  seems 
to  be  a  higher  power  factor,  as  it  is  claimed  that  a  power  factor  equal 
to  unity  may  be  obtained.— Zfi'/.  /.  Elek.  (Vienna),  October  25. 

Electric  Traction  in  Canals. — Petit. — A  long  article  illustrated 
by  diagrams  on  the  question  vvliclher  for  electric  traction  of  canal 
boats  it  is  preferable  to  have  the  electric  locomotive  run  on  the  ordi- 
nary towpath  or  on  rails  along  the  canal.  A  full  account  is  given  of 
experiments  made  by  Gerard  on  the  canal  from  Charleroi  to  Brus- 
sels, according  to  a  report  made  by  him  to  the  Duesseldorf  Inter- 
national Congress  of  Navigation.  The  decision  reached  for  this  canal 
is  that  the  use  of  rails  would  save  $520  per  km.  per  year  under 
the  supposition  that  the  maintenance  of  the  towpath  in  a  condition 
required  for  electric  traction  would  be  $380  against  $64  for  the  main- 
tenance of  a  road  with  rails  capable  of  carrying  the  mechanical  ap- 
paratus of  a  weight  of  4,000  to  6,000  pounds.  The  problem  investi- 
gated by  Gerard  is  essentially  a  mechanical  one  and  refers  to  the 
traction  eiTort  required  for  hauling  barges.  The  experiments  were 
made  by  bringing  the  boats  to  a  certain  speed,  then  allowing  them 
to  drift  along  and  measuring  the  decrease  of  the  speed  and  therefrom 
the  retardation.  The  results  were  plotted  in  forms  of  curves.  One 
of  the  interesting  results  obtained  is  that  there  are  to  be  distinguished 
three  regions  of  speed ;  in  the  special  case  under  consideration  the 
first  is  from  zero  speed  to  1.5  km.  per  hour,  the  second  from  1.5  to 
3,  the  third  from  3  to  4  (4  km.  per  hour  being  the  maximum  speed 
allowed  on  canals  in  Belgium).  In  the  lowest  class  of  speed  the 
traction  effort  is  nearly  constant.  Above  a  speed  of  1.5  km.  per 
hour  the  traction  effort  varies  rapidly  with  the  speed ;  it  is  147  kg. 
for  a  speed  of  4.2  km.  and  21  kg.  for  a  speed  of  1.5  km.  In  the 
lowest  region  of  speed  (up  to  1.5  km.)  the  level  of  the  water  remains 
uniform  and  the  boat  is  not  raised.  For  a  speed  between  1.5  and 
3  km.  a  stream  of  water  is  produced  between  the  walls  of  the  canal 
and  the  barge  in  a  didection  opposite  to  the  movement  of  the  barge. 
For  a  speed  between  3  and  4  km.  the  level  of  the  water  is  raised 
before  the  boat  and,  in  general,  the  level  of  the  water  shows  distinct 
deformation  at  both  sides  and  at  the  end  of  the  boat.  From  the  ex- 
periments it  was  deduced  that  it  is  theoretically  possible  to  start  with- 
out slipping  on  rails,  even  on  wet  rails.  While  the  first  cost  of  in- 
stalling a  roadway  with  rails  will  be  higher  than  without  rails,  the 
cost  of  maintenance  will  be  considerably  lower  for  the  former  system 
and  this  is,  therefore,  preferred.  The  polyphase  induction  motor  is 
believed  to  be  thoroughly  suitable  for  this  kind  of  work. — La  Revue 
Tech.,  September  25. 

San  Francisco. — An  article  on  the  San  Mateo  extension  of  the 
United  Railroads  of  San  Francisco.  This  railway  was  built  for 
interurban  service,  but  a  considerable  portion  of  the  line  extends 
through  city  streets  and  suburban  districts  where  the  speed  is  re- 
stricted, while  in  the  open  country  between  towns  the  company  has 
secured  a  private  right  of  way  and  operates  its  cars  at  a  very  high 
schedule.  The  construction  work  of  the  line  is  all  of  very  high 
standard,  both  overhead  and  in  the  permanent  way.  Power  is  fur- 
nished from  the  Bryant  Street  power  house,  the  San  Mateo  line  being 
divided  into  three  sections.  Direct  current  at  550  volts  is  supplied 
to  the  first  section  directly  from  the  power  house,  while  the  other  two 
sections  get  current  from  two  sub-stations. — St.  R'y  lour.,  October  31. 

REFERENCE. 

Brussels  Tramway  System. — Reyval. — A  profusely-illustrated  de- 
scription of  the  power  plant  and  sub-stations  of  the  Brussels  tramway 
system.  The  total  network  comprises  about  50  miles  double  track, 
with  109  trains  of  15  tons  in  ordinarj'  service  and  295  trains  of  the 


name  weight  during  rush  hours.  'I'he  power  plant  contains  four 
thrce-phusc  alternators,  each  giving  1,500  kiluvolt-amp.  at  6,(juo  volts. 
I'hc  fre(piriicy  is  .^5.  There  arc  three  sub-stations  with  transformers 
and  synchronous  converters. — L'Uclairage  Llec,  November  7. 

Installations.  Systems  and  AppLiANCts. 

Motor-Generators  Versus  Rotary  Converters. — IIubaut. — The  con- 
clusion of  a  very  long  article,  illustrated  by  diagrams,  which  has 
been  publislied  in  form  of  a  serial  in  this  journal  for  some  time. 
The  final  results  of  a  series  of  diagrams  show  that  only  in  cases 
where  the  distance  of  transmission  is  so  short  the  voltage  so  high, 
or  the  outlay  for  cables  so  great  that  a  very  low  resistance  per  phase 
is  obtained,  can  rotary  converters  be  satisfactorily  operated  for  auto- 
matic control  of  the  commutator  voltage  for  practically  constant  volt- 
age at  all  loads,  much  less  then  for  5  per  cent,  or  10  per  cent,  iiighcr 
commutator  voltage  at  full  load  than  at  no  load.  Even  with  a  low  re- 
sistance per  phase,  it  is  necessary  to  provide  large,  expensive  and 
wasteful  auxiliary  reactance  coils  in  order  to  obtain  satisfactory  volt- 
age control  by  automatic  phase  adjustment,  and  for  anything  more 
than  a  very  low  resistance  per  phase  there  is  soon  reached  a  value  of 
the  reactance  beyond  which  it  is  ineffective  in  improving  the  conditions 
in  this  respect.  In  fact,  with  shunt-excited  rotary  converters,  and  even 
with  a  small  percentage  of  scries  winding,  reactance  makes  the  regu- 
lation still  worse.  A  large  percentage  of  series  winding  is  very  im- 
portant from  the  standpoint  of  regulation  of  the  commutator  voltage 
by  phase  control.  The  principles  developed  by  the  author  are  finally 
applied  to  a  typical  case,  and  for  this  purpose  the  Central  London 
Railway  is  chosen.  Owing  to  the  short  distance  of  6%  miles  from 
the  power  house  to  the  most  remote  sub-station,  the  conditions  are 
especially  favorable  to  a  fair  showing  for  rotary  converters.  The 
original  sub-station  installation  consisted  mainly  of  six  900-kw  syn- 
chronous converters,  21  air-blast  transformers,  each  of  300  kw,  with 
blower  sets  for  circulating  the  air  through  them  and  all  necessary 
switch  gear  and  auxiliary  apparatus.  These  were  located  in  three 
sub-stations,  distant  respectively  1.6,  3.5  and  6.2  miles  from  the 
generating  station.  The  average  distance  is,  therefore,  about  3.8 
miles.  The  cost  of  the  high-tension  cable  equipment  is  estimated 
at  $90,000;  that  of  the  six  converters  at  $67,500;  that  of  the  trans- 
formers and  ventilating  motors  at  $31,500,  and  that  of  the  switch- 
boards and  gear  at  $27,000.  If  one  were  to  lay  out  a  plant  of  similar 
capacity  with  motor-generators,  Yi  as  great  total  copper  cross-section 
in  the  cables  would  be  ample,  less  subdivision  of  the  cables  would 
be  necessary,  and  three  independent  cables  from  the  power  house 
would  give  fully  as  great  security  as  the  four  cables  employed  in 
the  rotary  converter  installation.  Hence,  the  individual  cables  would 
have  but  slightly  less  cross-sections  of  copper  per  core,  and  the  specific 
cost  would  be  but  slightly  increased.  The  cost  of  the  cables  is  esti- 
mated at  $62,000.  The  cost  of  motor-generator  is  taken  75  per  cent 
higher  than  that  of  the  rotary  converters;  that  is,  $118,000.  The 
transformer  item  falls  out.  The  outlay  for  switchboards  and  gear 
may  be  taken  Yi  as  great  kilowatt  since  the  number  of  panels, 
switches,  bus-bars,  etc.,  may  be  greatly  reduced  and  simplified.  The 
cost  of  switchboards  and  gear  is  taken  as  $18,000.  He,  therefore, 
arrives  at  a  cost  of  $216,000  for  rotary  converters  against  $198,000 
for  motor  generators.  Whether  the  interest  on  this  9  per  cent,  less 
outlay  for  the  motor-generator  scheme  would  affect  the  3  per  cent 
to  6  per  cent  lower  efficiency  of  operation,  would  require  a  careful 
analysis  of  the  operating  costs.  The  author  does  not  intend  to 
assert  that  in  the  Central  London  plant  the  use  of  motor-generators 
would  have  led  to  ultimate  higher  earning  capacity,  but  this  example 
serves  to  illustrate  the  basis  on  which  a  comparison  should  be  made, 
and  shows  that  with  longer  systems  requiring  a  greater  proportional 
outlay  for  high-tension  cables,  the  balance  tends  towards  showing 
an  economic  advantage  to  be  gained  by  the  use  of  motor  generators. 
— Lond.  Elec.  Rev.,  October  23. 

Copenhagen  Central  Station. — Hentzen. — A  long  and  profusely- 
illustrated  description  of  the  new  Oestre  electric  plant  which  is  the 
third  municipal  station  of  Copenhagen.  There  are  now  three  munic- 
ipal stations  in  Copenhagen,  each  one  being  situated  about  the  center 
of  gravity  of  the  lighting  system  which  it  supplies  with  current. 
The  new  station  contains  three  steam-driven,  direct-current  dynamos 
of  a  normal  capacity  of  500  kw  and  a  maximum  capacity  of  600  kw, 
running  at  a  speed  of  100  r.p.m.  The  current  is  used  both  for  trac- 
tion and  for  lighting  and  power.  It  is  distributed  by  the  third-wire 
system  with  220  volts  between  each  outer  and  the  neutral.  Storage 
batteries  are  connected  in  parallel  with  the  dynamos.     The  battery 
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for  lighting  contains  272  cells  of  about  2,750  amp.-hours'  capacity. 
The  battery  for  traction  contains  270  cells,  of  about  900  amp.-hours' 
capacity.  For  charging  the  latter  battery,  which  requires  a  voltage  of 
700  volts,  a  booster  is  provided  which  is  connected  in  series  with  the 
main  dynamos.  It  is  driven  by  a  motor  and  gives  an  additional  voltage 
up  to  180  volts,  with  500  amp.,  which  is  the  normal  current  required 
for  charging.  There  is  also  installed  a  balancer  which,  either  in 
conjunction  with  the  lighting  battery  or  alone,  serves  to  balance  the 
voltages  in  the  lighting  network.  It  consists  of  two  dynamos 
luounted  on  the  same  shaft,  of  220  to  250  volts  and  132  amp.  The 
mechanical  equipment,  especially  of  the  boiler  and  engine  room,  is 
described  in  detail. — Elck.  Zeit.,  October  29. 

Engine  and  Dynamo  Breakdoivns. — An  illustrated  abstract  of  Long- 
ridgc's  annual  report  on  breakdowns  of  engines  and  dynamos  insured 
by  the  Engine,  Boiler  &  Employers'  Liability  Insurance  Company. 
Of  dynamo  breakdowns,  17  per  cent,  were  due  to  accident,  25  to 
dirt  or  neglect,  15  to  deterioration,  15  to  bad  workmanship  or  design, 
5  to  overload,  and  the  causes  of  23  per  cent,  were  unascertained.  Of 
the  motor  breakdowns  13  per  cent,  were  due  to  accident,  18  to  dirt 
or  neglect,  26  to  deterioration,  15  to  bad  workmanship  or  design, 
13  to  overloading,  while  the  causes  of  15  per  cent,  were  unascertained. 
The  parts  which  failed  first  in  the  dynamos  were  armatures  and  rotors, 
68  per  cent. ;  magnet  coils  and  stators,  9  per  cent. ;  commutators  and 
brush  gear,  12  per  cent. ;  miscellaneous,  11  per  cent.  The  parts  which 
failed  first  in  motors  were  armatures  and  rotors,  54  per  cent. ;  magnet 
coils  and  stators,  16  per  cent. ;  commutators  and  brush  gears,  21  per 
cent. ;  miscellaneous,  9  per  cent.  Some  curious  accidents  are  re- 
corded.— Lond.  Elec.  Rev.,  October  30. 

Wires,  Wiring  and  Conduits. 

Insulating  Pafier. — Beaver. — A  communication  stating  that  most 
of  the  commercial  "Manila  paper"  has  no  appreciable  proportion  of 
Manila  fibre  in  it,  but  is  full  of  wood  and  straw.  Such  paper  is 
utterly  unsuitable  for  cable  or  other  insulating  work.  Engineers 
should  insist  on  having  their  Manila  papers  free  from  wood  pulp 
of  any  kind  or  from  fibres  of  the  straw  and  esparto  class. — Lond. 
Elcc,  October  30. 

Neighbour. — Another  communication  on  the  same  subject.  He 
agrees  that  it  is  very  difficult  to  obtain  pure  Manila  paper.  This  is 
due  to  two  causes :  first,  the  difficulty  of  obtaining  sufficiency  of  the 
fibre,  and  second,  the  great  stringency  of  the  specifications  provided 
by  electrical  engineers.  For  instance,  it  is  sometimes  specified  that 
the  paper  is  to  be  absolutely  free  from  knots,  pinholes,  etc.  This  is 
a  requirement  which  cannot  be  fulfilled  with  pure  Manila  paper, 
since  Manila,  unlike  most  other  fibres  used  in  paper  making,  must 
not  be  beaten  too  fine  if  the  strength  of  the  web  is  to  be  maintained; 
so  that  a  few  pinholes  and  a  considerable  number  of  knots  and  un- 
beaten fibres  in  "pure"  Manila  paper  are  inevitable.  On  the  basis  of 
some  years  of  experience  the  writer  claims  that  a  wood  paper  made 
from  a*  good,  clean  sulphite  pulp  and  carefully  cleared  from  acid — 
considering  its  strength  and  uniformity  of  texture,  its  price  and  also 
its  freedom  from  grits,  metallic  particles  and  pinholes — has  a  more 
than  even  chance  in  disputing  the  field  with  its  more  expensive  rival. 
— Lond.  Elec,  November  6. 

Underground  Concrete  Conduit. — A  note  on  a  recent  trial  at  the 
Metropolitan  Railway  power  station  of  a  new  system  of  under- 
ground concrete  construction.  Iron  pipes,  about  4  ft.  in  length,  were 
coated  with  a  i  to  4  mixture  of  paraffin  wax  and  graphite  to  a  thick- 
ness of  about  ]/^  in.  These  were  then  screwed  together  to  form  one 
piece  of  any  desired  length,  and  after  being  placed  into  position  they 
were  firmly  embedded  in  concrete.  After  some  days  the  concrete  has 
dried  and  becomes  firmly  set.  If  steam  is  then  passed  through  the 
pipes,  on  account  of  the  low  melting  point  of  the  paraffin  wax 
mixture  it  is  possible  to  withdraw  the  pipes,  leaving  a  layer  of  mix- 
ture on  the  inside  of  the  concrete  conduit.  This  layer,  it  is  claimed, 
acts  as  an  excellent  lubricant  and  enables  cables  to  be  drawn  in  with 
great  ease  and  minimum  abrasion.  The  cost  is  from  25  cents  to  31 
cents  per  year-run  of  conduit.  The  opinion  is  expressed  that  for 
long  lines  of  cable  the  application  of  the  system  will  be  attended 
with  difficulties  on  account  of  the  fact  that  the  steam  passing  over 
greater  lengths  cools  down.  The  principal  advantage  is  said  to  be 
due  to  the  fact  that  the  conduit  when  completed  is  absolutely  seam- 
less, manholes  being  placed  at  intervals  of  about  150  yards. — Lond. 
Elec.,  October  30. 


Electro-Physics  and  Magnetism. 

Combined  Coherer. — Turpain. — An  account  of  experiments  in 
which  a  number  of  coherers  were  connected  in  parallel  attached  to 
the  same  antenna.  They  preserved  their  relative  sensibilities  whether 
in  open  or  closed  circuit,  but  the  sensibility  of  each  was  much  less 
in  an  open  than  a  closed  circuit.  The  order  of  sensibility  may  be 
rapidly  determined  by  producing  waves  which  just  make  the  most 
sensitive  coherer  respond,  and  then  cutting  out  that  coherer  while 
increasing  the  strength  of  the  waves  until  the  last  coherer  is  cut. 
out  in  the  same  manner.  The  author  also  connected  several  coherers 
in  series,  and  again  determined  their  relative  sensibility  by  exposing 
them  to  the  same  wave-train,  and  then  measuring  for  each  coherer 
separately  the  amount  of  cohesion  as  indicated  by  its  conductivity. 
In  this  case  the  order  of  sensitiveness  of  the  various  coherers  changes 
with  the  connection,  since  the  coherer  which  is  directly  attached  to 
the  antenna  has  a  greatly-increased  sensibility.  The  author  has 
adapted  these  results  to  the  measurement  and  automatic  registration 
of  thunder  storms,  and  also  to  the  construction  of  very  sensitive  de- 
tectors both  for  wireless  telegraphy  and  for  Hertzian  wire-wave 
telegraphy,  but  he  gives  no  details  of  these  applications. — From 
Comptes  Rendus,  October  12;  Lond.  Elec,  October  30. 

Coherer. — Robinson. — A  continuation  of  his  researches  with  a 
single-contact  coherer,  consisting  of  two  straight  pieces  of  copper 
wire,  which  carried  at  one  end  steel  caps.  These  rods  were  sus- 
pended by  silk  threads,  and  the  steel  caps,  the  ends  of  which  were 
spherical,  pressed  slightly  against  each  other  and  formed  the  single- 
contact  coherer.  In  using  the  coherer  with  direct  current,  it  was 
noticed  that  on  applying  to  the  coherer  ends  a  potential  difference 
greater  than  the  critical  potential  difference,  the  resistance  of  the 
coherer  fell  almost  instantaneously  to  a  certain  value,  which  he  calls 
"impulse  value."  It  then  dropped  slowly  further  until  the  relation  of 
the  resistance  of  the  coherer  to  the  resistance  of  the  circuit  was  such 
that  the  resulting  potential  difference  at  the  coherer  ends  took  on  a 
definite  value  which  was  called  the  "equilibrium  potential  difference." 
In  the  course  of  experiments  it  was  noticed  that  the  regularity  of 
the  results  increased  markedly  as  the  applied  potential  difference  be- 
came greater.  The  greater  the  applied  voltage,  the  smaller  is  the 
impulse  value  of  the  coherer  resistance,  the  relation  between  the  two 
being  evidently  not  a  linear  one.  The  greater  the  sensitiveness  of 
the  coherer,  the  smaller  is  the  impulse  value  of  the  coherer  resistance 
for  the  same  applied  voltage. — Phys.  Rev.,  October. 

REFERENCE. 

Radioactivity. — Partridge  and  Bradbury. — A  Franklin  Institute 
paper  which  gives  a  good  summary  of  the  subject.  They  discuss  its 
history,  describe  the  preparation  and  properties  of  polonium  and 
radium  and  the  chemical  and  physiological  effects  of  Becquerel  rays, 
refer  briefly  to  various  hypotheses  on  the  sources  of  energy  emitted 
by  radioactive  substances  and  notice  the  phenomenon  of  induced 
radioactivity. — Jour.  Franklin  Inst.,  November. 

Electro-Chemistry  and  Batteries. 

Alkaline  Accumulators. — Schmidt. — A  general  discussion  of  the 
advantages  of  alkaline  accumulators.  Their  chief  merit  lies  in  the 
fact  that,  apart  from  water,  no  constituent  of  the  electrolyte  enters 
into  the  reaction,  so  that  a  relatively  small  amount  of  electrolyte  is 
required  and  the  weight  is  reduced.  The  final  result  of  the  discharge 
may  be  described  as  a  transference  of  oxygen  from  one  electrode  to 
the  other  electrode  through  the  medium  of  water.  The  author  points 
out  that  any  metals  whose  oxides  are  insoluble  in  alkalines  are  suitable 
for  electrodes  in  alkaline  accumulators.  Such  are  the  ordinary  metals, 
cadmium,  iron,  nickel,  copper,  mercury  and  silver.  Zinc  oxides  are 
soluble  in  alkalines,  but  not  in  alkaline  silicates,  aluminates  or  car- 
bonates. Accumulators  consisting  of  two  electrodes  of  the  same 
metal  are  most  disadvantageous,  since  self-discharge  by  the  acci- 
dental deposition  of  one  metal  upon  the  other  is  avoided.  The  diffi- 
culties encountered  are  mainly  mechanical,  and  concern  the  mounting 
of  the  oxide  in  the  shape  of  cohesive  and  yet  porous  masses.  The 
oxide  has  to  be  prepared  beforehand  as  is  done  by  Edison  in  his 
nickel-iron  accumulator,  and  is  contained  in  small  metallic  boxes 
closely  packed.  The  oxide  is  utilized  to  a  greater  extent  the  nobler 
the  metal.  In  silver  the  utilization  reaches  100  per  cent.  The  yield 
of  Edison's  accumulator  is  now  given  as  25  watt-hours  per  kg,  but 
the  efficiency  is  stated  to  be  less  than  that  of  lead  accumulators  and 
the  price  is  higher. — From  Mit.  Phys.  Ges.  ZUrich,  No.  5,  in  Lond. 
Elec,  October  30. 
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production  of  Cotl"'',  Nickfl  and  Zinc  from  Chloride  Solutions.— 
KoKiiLKK.— The  first  pari  of  an  illustrated  liislorical  and  critical 
sketch  (if  the  dfvclo|iinciit  of  the  prodmtioii  of  copper,  nickel  and 
line  from  chloritic  solutions.  In  the  present  coniparlnicnt  the  work 
of  Body  and  the  early  experiments  of  Huepfner  arc  mainly  dealt 
with. — Electrochem.  Ind.,  November. 

Primary  lUitleries. — Hildhiraniit. — The  first  part  of  an  article  on 
"constant  cells,"  in  which  the  author  gives  a  brief  historical  sketch 
of  the  development  of  practical  primary  batteries.  In  this  instalment 
he  deals  especially  with  the  Daniell,  Grove  and  Munscn  cells.— CrM- 
tralbl.  f.  Accum.,  November  i. 

Classification  of  lilcctrochcmislry. —Townsenw^TUc  conclusion 
of  his  article  on  systematic  classification  of  the  various  subjects  of 
electrochemistry.  His  scheme  of  classification  has  recently  boon 
adopted  unofficially  by  the  patent  office  and  is  now  the  working 
system  by  which  the  United  Slates  and  foreign  patents  are  classified 
in  the  e.xaminiiiK  division.  He  gives  brief  notes  of  cnmmciit  upon 
the  scope  of  the  subdivisions  to  indicate  the  character  of  the  material 
included  therein. — Electrochem.  Ind..  November. 

Telegraphy,  Telephony  and  Signals. 

REFERENCES. 

Wireless  TcU-crof'hy. — Pkascii. — The  conclusion  of  his  article 
illustrated  by  diagrams  on  the  characteristic  distinguishing  features 
of  the  various  systems  of  wireless  telegraphy.  A  summary  is  given 
in  form  of  a  table. — Zeit.  f.  Eiek.,  October  23. 

IVireless  Tclcgrafyhy. — Turp.mn. — A  complete  account  of  the  pro- 
ceedings of  the  International  Conference  on  Wireless  Telegraphy, 
recently  held  in  Berlin. — L'EcUiirage  Elec,  October  31. 

Printing  Telegraph. — An  illustrated  description  of  Steltje's  type 
printing  telegraph. — Sc.  Am.,  November  7. 

Telephone  Engineering. — Dommkrque. — Another  article  of  the 
strial  on  telephone  engineering,  this  one  dealing  specifically  with 
aerial  cable  lines. — Am.  Elec,  November. 

Miscellaneous. 

Aluminothermics. — Goldschmidt. — An  exhaustive  and  profusely- 
illustrated  description  of  the  various  engineering  applications  of  the 
author's  thermit  process.  The  author  describes  in  detail  the  appli- 
cations of  the  process  to  rail  welding  (see  Electrical  World  and 
Engineer,  November  21,  page  854),  to  repairing  broken  machinery, 
especially  broken  stern-posts  of  steamers,  to  welding  wrought-iron 
tubes  and  solid  rods,  to  the  repair  of  castings,  and  the  use  of  "anti- 
piping  thermit"  for  improving  iron  and  steel  castings  and  preventing 
blow  holes  and  piping.  The  author  recently  made  experiments  to 
find  whether  silicon  could  be  substituted  for  aluminum  in  the  thermic 
reaction.  While  silicon  has  a  very  high  oxidation  heat,  the  speed  of 
reaction  is  slow,  and  even  if  only  part  of  the  aluminum  is  replaced 
by  silicon  the  process  is  unsuitable  for  engineering  purposes. — Elec- 
trochem. Ind.,  November. 

Physiological  Effect  of  Zinc  Ions. — Leduc. — Under  this  title  an 
account  is  given  of  experiments  which  show  the  marked  effect  of  an 
electrodeposition  of  zinc  upon  the  growth  of  hair.  Two  electrodes 
of  10  sq.  cm.  surface  were  applied  to  the  ends  of  a  space  10  cm.  by 
6  cm.  on  the  shaven  skin  of  a  rabbit,  contact  being  made  by  means 
of  hydrophil  cotton  impregnated  with  a  i  per  cent,  solution  of  zinc 
chloride.  A  current  of  10  milliamp.  was  passed  for  40  minutes.  At 
the  end  of  that  time  nothing  was  seen  at  the  cathode  (where  the 
current  leaves  the  skin),  but  at  the  anode  (where  the  current  passes 
from  the  zinc  chloride  cotton  into  the  skin),  there  were  a  number  of 
small  white  circles,  showing  that  the  zinc  had  penetrated  into  the 
skin.  In  about  eight  days  these  circles  peeled  ofT.  The  zinc  having 
been  introduced  on  July  10,  the  hair  on  the  place  of  application  of 
the  anode  showed  a  decided  growth  on  the  20th,  the  hair  on  that  place 
growing  much  faster  than  that  on  the  other  shaven  surface.  On 
August  3  the  hairs  were  5  mm.  or  6  mm.  long  and  on  August  10 
they  were  10  mm.  long,  whereas  on  the  other  parts  of  the  shaven 
surface,  including  that  under  the  cathode,  the  growth  was  insensible. 
The  surface  where  the  zinc  had  been  introduced  was  marked  out  by 
a  thick  fleece  of  gray  hair  on  a  buff  background.  A  similar  intro- 
duction of  chlorine  and,  in  another  experiment,  of  potassium,  exerted 
no  action  on  the  growth  of  hair. — From  Arch.  LfElec.  Med.,  Oc- 
tober IS ;  Lond.  Elec,  October  30. 
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Obituary. — A  brief  account,  with  portrait,  of  the  life  and  work  of 
the  late  Dr.  Richard  Fcllinger,  chief  of  the  Vienna  Siemens  &  Halskc 
Works.— Zeit.  f.  lilek.  (Vienna),  October  25. 
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I'.lementarr    Voulesi;ncen    Oder    Telegrai'hie    unu    Tki.ei'iionii,. 

Ry  Dr.   Richard   Ileilbnm.     lU-rlin  :  Georg  Siemens.     63  pages, 

illustrated. 
We  have  already  had  occasion  to  notice  the  four  preceding  parts 
of  Dr.  lleilbriin's  serial  upon  the  telegraph  and  the  telephone.  The 
number  before  us  takes  up  telegraphic  instninients  at  lh<-  jioint  where 
No.  4  closed,  ;iiul  it  is  IrirRcly  taken  up  in  a  description  of  telcgr.iphic 
receiving  instruments,  both  of  the  Morse  form  and  the  various  dial 
patterns  of  apparatus  more  common  in  Europe  than  in  this  country. 
Next  follows  a  chapter  upon  the  various  forms  of  electrical  supplies 
chiefly  for  telegraphic  service  in  which  batteries  and  battery  inst;il- 
lations  arc  treated.  Chapter  XV  is  devoted  to  a  discussion  of  the 
operation  of  the  Morse  telegraph,  but  stops  in  the  middle,  and  the 
reader  is  left  hanging,  like  Mohammed's  cofTin,  between  this  number 
and  the  next  in  a  state  of  somewhat  aggrieved  wonder  as  to  the 
nature  of  the  remainder  of  the  discussion.  In  a  similar  manner  do 
operators  sometimes  have  the  circuit  snatched  away  from  them. 


Engineering  Preliminaries  for  an  Interurban  Electric  Railway. 
By  Ernest  Gonzenbach.  New  York:  McGraw  Publishing  Com- 
pany.   71  pages,  5  illustrations.     Price,  $1.00. 

In  this  volume  Mr.  Gonzenbach  has  taken  a  prominent  electric 
railway  in  the  West  and  has  shown  step  by  step  how  the  design  of 
the  line  was  evolved  from  the  conditions  of  population,  kind  of  ter- 
ritory traversed  and  probable  business  to  be  expected. 

Unlike  many  engineering  works  the  book  is  entirely  non-technical, 
being  purely  descriptive,  but  with  it  Mr.  Gonzenbach  shows  himself 
to  be  a  consummate  engineer,  for  he  has  given  an  example  of  how 
to  produce  a  property  adapted  to  the  requirements  of  the  territory 
with  the  least  initial  investment  and  operating  cost.  His  descriptions 
are  so  terse  and  clear  and  so  free  from  technical  terms  that  even  the 
lay  reader  becomes  interested  and  has  finished  the  volume  ere  he 
is  hardly  aware  of  it. 

With  some  of  Mr.  Gonzenbach's  conclusions  there  are  engineers 
who  will  probably  differ,  but  each  point  is  fortified  with  so  powerful 
a  battery  of  common  sense  reasoning  as  to  make  the  deductions  well 
nigh  impregnable.  There  are  few  examples  of  descriptive  engi- 
neering that  are  as  complete  and  thoroughly  worked  out,  yet  the 
reader  must  not  forget  that  it  is  a  description  of  a  particular  case 
and  that  therefore  the  deductions  can  by  no  means  be  necessarily 
applied  to  all  other  electric  railways. 

« 
Die  Strassenbahnen  in  dem  Vereinigten  Staaten  von  Amerika. 

By  Gustav  Schimpff.     Berlin :  Julius  Springer.     190  pages,  224 

illustrations.    Price,  6  marks. 

American  engineers  have  been  so  busy  completing  electric  rail- 
ways that  they  have  had  very  little  time  to  write  accounts  of  this  art, 
and  what  are  in  existence  are  publications  chiefly  to  be  found  in  our 
own  files  or  those  of  the  Street  Railway  Journal.  Perhaps,  there- 
fore, it  is  not  strange  that  from  Germany  comes  a  most  complete 
description  of  American  electric  railways  that  is  so  thorough  that 
doubtless  many  American  constructors  will  wish  for  a  translation. 

The  first  chapter  is  an  account  of  what  we  should  term  "Urban 
Lines."  The  cities  of  New  York,  Chicago,  Detroit,  Cleveland,  etc., 
are  illustrated  with  maps  presenting  the  street  railway  systems  and 
half-tones  showing  photographic  reproductions  of  the  parts  of  the 
streets  which  the  road  serves. 

Terminal  loops  receive  considerable  attention.  Then  comes  a 
chapter  upon  track,  particularly  that  of  the  urban  variety,  with 
special  attention  to  rail  bonding. 

The  conducting  system  comes  next  with  illustrations  of  both 
overhead  lines  and  conduit  systems.  Curiously,  the  third-rail  sys- 
tems are  completely  ignored. 

The  subject  of  cars  is  treated  at  length.  Many  dimensioned 
drawings  and  cross  sections  are  shown  and  the  merits  and  demerits 
of  the  various  forms  of  trucks  illustrated  at  length. 

We  are  now  brought  to  about  the  middle  of  the  volume  at  which 
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point  the  construclion  of  the  power  station  is  taken  up  and  very  fully 
illustrated  by  plans  and  sectional  drawings  from  the  largest  of  the 
railway  stations  in  this  country.  Electric  machinery  follows  as  a 
sub-division  of  the  power  station.  A  chapter  upon  the  handling 
of  cars,  followed  by  a  few  pages  of  American  street  railway  sta- 
tistics, completes  the  volume.  The  illustrations  are  particularly  good 
and  well  chosen  and  the  letter  press  leaves  little,  if  anything,  to  be 
desired. 


The  Murphy  High  Potential  Interrupter. 


TuE  Engineering  and  Electric  Traction  Pocket  Book.  By  Philip 
Dawson.  New  York:  John  Wiley  &  Sons.  1411  pages.  Price, 
$S-0o. 

l''ew  electrical  engineers  need  any  introduction  to  Mr.  Dawson, 
for  during  the  past  few  years  he  has  made  th,e  acquaintance  of  nearly 
all  the  American  profession,  if  only  through  the  previous  editions 
of  his  pocket  book.  The  one  now  before  us  is  arranged  upon  the 
same  general  plan  as  the  former  editions ;  but  it  has  grown  consid- 
erably and  now  numbers  some  1,400  odd  pages.  In  fact,  it  can  hardly 
be  termed  a  pocket  book,  for  there  are  few  of  even  the  most  capacious 
of  pockets  into  which  this  volume  could  be  placed  without  serious 
inconvenience  to  the  owner ;  but  as  a  desk  companion  the  new  edition 
will  prove  even  more  welcome  than  the  former  ones. 

There  is  little  to  note  so  far  as  the  general  arrangement  of  the 
work  is  poncerned,  for  it  is  divided  into  the  same  sections  of  track, 
overhead  line  and  feeders,  power  stations,  storage  batteries,  conduit 
systems,  general  data,  testing  and  maintenance  that  existed  in  the 
earlier  editions.  But  each  one  of  these  shows  conspicuously  the  effect 
of  the  revision,  both  in  being  thoroughly  brought  down  to  date  in 
containing  much  new  and  useful  matter,  and  in  the  elimination  of 
errors  that  formerly  existed. 

More  than  ever  the  work  is  a  data  book,  explanatory  matter  having 
been  condensed  to  a  minimum  amount,  while  tabular  matter  has  been 
expanded.  There  are  few  engineering  data  books  that  are  as  cos- 
mopolitan, for  the  author  has  very  skillfully  combined  English  and 
American  data  in  such  a  manner  as  to  make  the  book  valuable  to 
electric  railway  engineers  in  both  countries.  Often  an  English  book 
is  of  but  little  value  in  this  country  and  conversely,  but  Mr.  Dawson 
has  availed  himself  of  information  which  is  so  universally  true  as 
to  be  international  in  its  character.  Inevitably  English  practice  pre- 
vails, but  the  American  engineer  will  have  little  difficulty  in  trans- 
lating amperes  per  square  inch,  for  example,  into  current  per  cir- 
cular mill. 

Under  power  station  considerable  attention  is  devoted  to  the  gas 
engine,  for  it  is  already  demonstrated  that  this  form  of  prime- 
mover  soon  will  be,  if  it  is  not  already,  a  serious  competitor  of  the 
steam  engine.  Even  the  steam  turbine  receives  a  modicum  of  notice, 
although  only  one  form  of  this  machine  is  described. 

Considerable  space  is  devoted  to  illustrating  the  so-called  "contact 
electric  railway."  This  form  is  not  as  yet  commercial  and,  there- 
fore, a  description  of  theoretical  systems  seems  somewhat  out  of 
place  in  a  practical  handbook.  A  few  estimates  of  costs  are  given, 
but  in  this  respect,  like  all  other  pocket  books,  the  volume  is  weak 
in  a  subject  that  is  of  paramount  interest  to  the  constructing  engineer. 
The  typography  and  general  arrangement  is  an  improvement  upon 
the  former  volumes  and  leaves  little  to  be  desired. 
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By  a.  Frederick  Collins. 

THE  great  value  of  an  apparatus  for  producing  rapid,  successive 
and  quickly-recurring  interruptions  and  restorations  of  high 
potential  electric  currents  has  been  known  and  appreciated  by 
workers  in  many  branches  of  the  electrical  industries.  An  ex- 
ceedingly clever  device,  at  once  simple  in  construction  and  oper- 
ation for  effecting  the  interruption  of  heavy  currents  at  high  poten- 
tials, is  the  invention  of  Mr.  Thomas  J.  Murphy,  electrical  engineer 
of  the  Compagnie  des  Tramways  de  I'Est  Parisienne.  The  inter- 
rupter found  its  origin  in  the  observation  of  the  phenomena  fol- 
lowing when  a  heavy  direct  or  alternating  current  of  low  or  high 

voltage  is  conducted  across  an 
air-gap  by  a  disruptive  dis- 
charge. 

By  referring  to  the  diagram, 
Fig.  I,  it  is  self-evident  that  if 
a  source  of  current,  a,  is  con- 
nected in  circuit  with  an  air- 
gap,  b  c,  having  a  greater  length 
than  the  difference  of  potential 
will  disrupt,  no  current  will 
pass  and  therefore  no  arc  will 
be  formed ;  but  if,  on  the  other 
hand,  a  disruptive  discharge 
from  an  induction  coil  or  a 
frictional  machine  is  made  to 
take  place  between  the  termi- 
nals, be,  a  momentary  con- 
ductor is  formed  across  the  air- 
gap  and  the  current  from  a  will 
flow  at  that  instant  between 
b  c,  since  the  air  insulation  is 
broken  down. 

To  prevent  the  current  flow- 
ing continuously  from  b  io  c  for 
an  indefinite  period  after  the 
initial  resistance  of  the  air  has 
been  broken  down  by  the  spark 
bridging  the  distance  between 
the  terminals,  an  electromag- 
netic blow-out  is  employed ;  that  is,  an  electromagnet,  N  S,  is  mounted 
with  its  polar  projections  at  right  angles  to  the  terminals  forming 
the  gap  and  thus  a  strong  magnetic  field  is  produced  which  reacts 
on  the  arc  and  disruptive  discharge  by  extinguishing  them  and  so  in- 
terrupting the  current. 

Tl;e  magnetic  blow-out  may  be  replaced  by  any  other  equivalent 
device,  offering  resistance  to  the  passage  of  the  current,  such  as  a 
blast,  g,  of  air,  a  jet  of  carbon  dioxide  or  other  gas,  or  an  oil  bath, 
etc.  To  prevent  the  deviation  of  the  high-potential  sparks  from  the 
induction  coil,  which  take  place  between  the  terminals,  b  c,  and 
impinging  on  the  poles  of  the  electromagnet,  plates  of  mica  or  other 
dielectric  are  interposed  in  the  path  of  the  discharge  and  secured  to 
the  poles  of  the  magnet. 

The  terminals  or  electrodes,  b  c,  are  continuations  of  the  heavy 
current  circuit,  B  C;  these  are  made  preferably  of  carbons  arranged 
so  that  they  can  be  adjusted  to  increase  or  decrease  the  length  of 
the  air-gap  and  a  device  is  also  included  for  regulating  the  distance 
between  these  electrodes  automatically,  a  type  of  arc  lamp  mechanism 
or  spring  motor  being  employed  for  the  purpose. 

To  insure  good  conductivity  the  electrodes  or  terminals  joining  the 
spark-gap  are  covered  with  a  metallic  sheathing,  usually  a  coating 
of  electrodeposited  copper,  and  these  are,  in  addition,  protected  by 
a  sheathing  of  some  highly  refractory  insulating  material.  To  further 
insure  absolutely  uniform  operation  of  the  interrupter,  the  electrodes, 
together  with  their  accompanying  electromagnet,  may  be  entirely 
enclosed  in  a  vessel  wherein  a  partial  vacuum  obtains. 

There  are  several  methods  for  producing  the  disruptive  discharges 
between  b  and  c.  The  one  preferred  by  Mr.  Murphy  is  shown  in 
the  diagram.  The  electrodes,  B  C,  are  connected  to  the  terminals 
of  the  secondary  coil,  D,  joining  the  high-potential  circuit  of  an 
induction  coil,  the  inductor  or  primary  coil,  E,  supplying  the  inter- 
rupted e.m.f. ;  the  oscillations  in  the  secondary,  D,  may  be  regulated 
by  means  of  an  ordinary  mechanical  vibrating  make  and  break,  F, 
or,  if  desired,  the  induction  coil  may  be  replaced  by  an  altemating- 
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current  (ruiisforiDcr  aiid  (lie  disruptive  diacliurge  (iruduced  .ilici 
tlic  inctliod  uf  Mciiiiiiii.i 

in  the  iiictliud  bliuwii  in  I'lg.  i,  u  condenser,  C>',  liuviiig  u  suitable 
value  is  hliuiitcd  across  the  circuit  ot  tlic  secondary  coil,  n  n'.  I'hut 
portion  ot  the  liigli-tciiMnn  ciicuit  indicated  at  d  d'  has  .spark-gaps 
interposed  as  shown  .it  li  and  /i';  these  arc  lornicd  oi  iiiefal  spheres, 
U  Ji  and  WW,  and  are  also  made  adjustable.  From  the  spark- 
balls,  H  W ,  to  the  conductor  electrodes,  li  C',  the  wires  may  be  coiled 
as  indicated  at  k  K' ,  iuriiniig  choking  coils,  allhutiKli  in  practice  it  is 
not  absohitely  oseniial  to  include  them. 

The  interrupter  operates  in  the  following  manner:  Assume  that 
a  current  passes  in  the  primary,  E,  of  the  coil,  and  that  the  mechan- 
ical vibrator  of  the  induction  coil  is  performing  its  function  uf 
making  and  bre.ikiiig  the  cm  rent  lluwiiig  in  the  inductor;  also  that 
the  spark-balls,  //  it' ,  arc  separated  in  order  not  to  have  a  closed 
shunted  circuit  between  d  d'  by  way  of  the  main  circuit.  A,  so  thai 
the  potential  in  the  secondary,  D,  may  attain  its  inaxinuim  value; 
sparks  will  then  pass  thiough  the  air-gap,  b  c,  without  any  untoward 
results  being  caused  by  the  presence  of  the  main  conducting  circuit, 
A,  since  the  reactance  of  the  section  A  will  be  so  great  that  the 
difTerence  of  potential  between  the  two  conductors,  d  d' ,  will  always 
equalize  by  way  of  b  c. 

Now,  if  the  generator,  a,  sends  a  current  into  the  circuit  A,  this 
current  will  traverse  the  gap,  b  c,  along  with  the  sparks,  and  there 
will  be  as  many  interruptions  of  the  main  current  as  there  arc  oscil- 
lations in  the  secondary,  D,  of  the  coil.  The  function  of  the  con- 
denser, (7,  is  to  intensify  the  disruptive  discharge,  since  in  this  case 
it  is  the  condenser  which  is  charged  and  discharged  through  the 
gaps,  /»  and  h'. 

In  certain  cases  Mr.  Murphy  has  found  it  possible  to  eliminate 
the  action  of  the  vibrator  of  the  coil  and  to  produce  the  interruptions 
of  the  current  in  the  secondary  coil  automatically,  by  the  inter- 
ruptions of  the  current  in  the  principal  circuit  itself;  it  is  then,  of 
course,  necessary  to  employ  a  suitable  means  for  starting  the  prin- 
cipal current  in  the  main  circuit,  which  can  be  done  by  closing  the 
gap,  b  c,  by  a  fine  fusible  wire. 

Like  the  choking  coils,  the  condenser  is  very  useful,  but  like  them, 
also,  it  may  be  dispensed  with,  especially  where  the  capacity  of  the 
secondary  of  the  induction  coil  is  found  to  be  sufficient.  If,  oppo- 
sitely disposed  to  the  conditions  indicated  in  the  drawing,  and  if  the 
secondary  wires  from  h  to  B  and  from  /»'  to  C  were  straight,  the 
arrangement  of  the  sparking  between  b  and  c  would  be  solely  deter- 
mined by  the  characteristics  of  the  induction  coil  and  condenser; 
but  when  these  wires  are  coiled  as  choking  coils  are  interposed,  the 
oscillations  of  the  current  due  to  the  secondary  discharge  may  be 
modified  by  the  presence  of  these  coils,  as  is  well  known. 

The  fundamental  claim  to  invention  in  this  interrupter  by  Mr. 
Murphy  is  that  of  causing  electric  currents  of  high  potential  to  be 


FIG.    2. — GENERAL  VIEW   OF   INTERRUPTER. 

conducted  across  an  air-gap  in  the  circuit  of  the  current  proceeding 
from  a  suitable  source  by  passing  successive  oscillatory  discharges 
through  the  non-conducting  intervening  space,  so  that  the  current 
passes  during  the  duration  of  the  spark,  but  ceases  to  pass  between 
successive  sparks  as  described  above. 

A  curious  effect  noticed  by  the  inventor  in  his  earlier  experiments 
was  that  until  the  critical  e.m.f.  and  intensity  of  the  condenser  spark 


••  Fleming's  method  consists  of  stepping  up  an  alternating  current  to  25,000 
volts  which  then  charges  a  number  of  Leyden  jars  and  these  discharge  through 
a  spark  gap. 


occurred,  it  wan  found  that  the  main  current  would  not  follow  the 
spark  unle.s.H  Imth  were  positive  or  both  lugulivc;  (hat  is,  the  main 
current  preferred  (lowing  in  the  same  direction  an  the  current  from 
the  inducti(jn  cuil  which  produced  the  disruptive  discliargc. 

'I'he  diiraliiiii  of  the  main  eiirrcni  appears  to  lie  prolonged  and  also 
the  conductivity  of  the  gap  increased  if  the  action  between  the  field 
and  the  main  current  is  such  as  to  cause  the  arc  to  be  blown  down- 
ward. The  Murphy  interrupter  has  been  operated  on  as  high  a 
potential  as  500  vohs  direct  current.  At  this  voltage  it  gave  forth  a 
musical  sound  that  was  extremely  painful  to  the  car.  Under  certain 
conditions,  for  example,  when  adjustments  of  the  apparatus  were 
made,  the  arcing  and  disruptive  discharges  combined  results  in  loud 
explosions  in  the  ojien  air.  The  induction  coil  employed  gave  45 
mm.  sparks  with  a  condenser  consisted  of  ten  plates  12  cm.  Sfjuare. 
The  interrupter  of  the  induction  coil  has  an  especially  high  frequency 
of  make  and  break,  and  is  used  with  a  storage  battery  of  14  volts; 
the  interruptions  are  so  rapid  that  even  at  this  voltage  there  is  prac- 
tically no  sparking  at  the  contact. 

There  is  a  multiplicity  of  uses  to  which  this  new  interrupter  may 
be  put,  and  one  that  has  occurred  to  the  writer  is  its  utilization  as 
a  rectifier  for  alternating  currents  in  accordance  with  the  phenomenon 
observed  by  Mr.  Murphy  and  stated  above. 


Electricity  in  New  Bridge  Building  Plant  at  Pittsburg, 


The  new  plant  of  the  American  Bridge  Company,  at  Ambridge, 
near  Pittsburg,  Pa.,  represents  a  total  cost  or  investment  of  $5,000,000 
with  an  output  of  about  24,000  tons  of  steel  bridge  per  month.  There 
are  several  features  of  interest  in  the  large  steam  and  electric  gen- 
erating power  house  and  in  the  application  of  electric  power  about 
the  shops.  The  boiler  house  contains  two  batteries,  each  with  two 
Babcock  &  Wilcox  2S0-hp  units  equipped  with  an  electric  coal-hoist- 
ing and  conveying  apparatus  and  overhead  steel  and  concrete  hopper- 
bottom  bins.  This  provides  for  a  storage  of  60  tons  of  coal,  about 
sufficient  for  three  days'  supply,  over  each  battery.  The  hoppers 
deliver  to  a  Roney  stoker  under  which  there  is  a  trench  containing 
a  hopper  at  each  stoker  in  which  the  ashes  are  received  and  dis- 
charged, when  convenient,  into  dump  cars  that  deposit  their  con- 
tents in  adjacent  fills.  The  boiler  house  is  large  enough  for  as  many 
additional  boilers  bringing  up  the  capacity  to  2,000  hp,  estimated  to 
be  required  for  the  plant  here  described ;  and  it  is  capable  of  future 
extensions.  The  brick-lined  steel  smokestack  is  8  ft.  in  diameter 
outside  and  90  ft.  high. 

In  the  power  house  there  are  already  installed  two  300-kw  Crocker- 
Wheeler  generators  and  Erie  City  Iron  Works  compound  engines. 
There  is  also  one  loo-kw  Fort  Wayne  generator  and  one  temporary 
80-kw  Gibbs  generator  operated  by  a  standard  Westinghouse  engine. 
There  is  one  Worthington  compound  23  and  38  x  8J/2  x  24-in.  pump 
for  supplying  water  at  880  pounds  pressure  to  the  eye-bar  and  bend- 
ing and  forge  shops.  It  is  provided  with  two  weighted  accumulators 
12  ft.  in  diameter  and  18  ft.  high.  There  is  one  25  x  4J/2  x  is-in. 
Worthington  pump  for  temporary  distribution  service  and  two  10  x 
6  X  lo-in.  Dean  pumps  with  4-in.  outlets  to  the  buried  12-in.  cast-iron 
fire  main  which  encircles  the  yard.  They  are  cross-connected  so  as 
to  be  interchangeable  with  the  7J^  x  5  x  6-in.  and  the  6  x  4  x  6-in. 
Worthington  duplex  boiler  feed  pumps.  There  are  two  500-hp 
Cochrane  feed  water  heaters,  and  there  is  a  small  Worthington  pump 
to  return  the  drip  from  the  hydraulic  system  which  is  stored  in  an 
overhead  tank  in  the  power  house  and  returned  to  the  suction  pipe 
so  as  to  secure  the  benefit  of  the  grease  contained  in  the  water. 

It  is  contemplated  to  eventually  install  one  soo-kw  General  Elec- 
tric generator  and  one  soo-hp  Reynolds-Corliss  cross-compound 
engine,  which  has  been  ordered  from  the  Allis-Chalmers  Company. 
Room  is  reserved  for  two  more  generators  and  engines  if  necessary. 
After  the  Corliss  engine  is  installed  there  will  also  be  installed  two 
Wheeler  Engineering  Company's  surface  condensers  and  air  pumps, 
each  with  a  capacity  of  20,000  pounds  of  steam  per  hour.  There 
are  now  in  service  two  14-in.  Buckley  jet  injector  condensers  at  the 
upper  end  of  the  24-in.  exhaust  pipe  above  the  roof.  The  plant  is 
arranged  so  that  the  whole  or  a  part  of  it  can  be  operated  as  con- 
densing, or  the  whole  or  part  may  supply  exhaust  steam  for  heating 
the  shops.  The  building  is  served  by  one  Pawling  &  Harnischfeger 
6o-ft.,  25-ton  girder  crane  which  commands  the  entire  floor  area. 

The  electrical  plant  now  installed  develops  1,200  kw  at  250  volts. 
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The  generator  mains  are  carried  underground  to  the  sides  oi  the 
building  and  thence  up  to  the  gallery  and  in  it  to  the  east  end,  where 
they  drop  to  the  switchboard  trench  and  distribute  to  the  different 
generator  panels.  The  current  is  measured  through  a  total  output 
panel  on  which  there  is  a  i6,ooo-amp.  integrating  wattmeter  made 
by  the  General  Electric  Company;  a  6,000-anip.  ammeter  and  a  volt- 
meter connected  across  the  busboard,  both  of  them  Weston  instru- 
ments. At  present  there  are  four  i,ooo-amp.  distributing  panels, 
each  provided  with  a  Weston  ammeter.  These  panels  are  equipped 
with  Cutter  double-arm  circuit-breakers.  All  the  panels  were  built 
by  Albert  and  J.  M.  Anderson,  of  Boston,  and  an  additional  300-kw 
panel  was  built  by  the  Walker  Electric  Company,  of  Philadelphia. 
Weston  instruments  and  Cutter  circuit-breakers  are  used  throughout. 
The  boards  are  made  of  polished  slate  2  in.  thick.  The  generator 
panels  are  "/Yz  ft.  high  and  2  ft.  wide.  The  distributing  panels  are 
18  ft.  high  and  7^2  ft.  wide  and  are  arranged  for  extension  in  either 
direction.  Circuits  are  carried  through  conduits  from  the  switch- 
board pit  to  a  pit  in  the  bending  and  forge  shop,  thence  up  the  wall 
to  a  wire  cupola  on  the  roof  which  is  the  center  of  distribution  for 
the  whole  plant  and  from  which  the  mains  are  run  north  and  south 
to  the  various  shops.  They  are  carried  over  the  yard  cranes  on 
bridges.  The  main  bridge  shop  circuit  consists  of  two  1,000,000  circ. 
mils  lines  and  two  750,000  circ.  mils  lines,  feeding  the  east  and  west 
sides,  respectively.  It  is  intended  to  carry  the  same  load  on  separate 
cables  for  power  and  lighting  and  to  use  multiple  and  enclosed  arc 
lamps  throughout.  The  bridge  shop  cables  are  fire  and  water-proof 
and  are  carried  through  the  center  line  of  the  shop  on  the  roof  trusses 
with  outlets  in  iron  pipe  conduits  on  the  vertical  columns  and  in 
trenches  from  them  to  the  machines.  The  drill  and  riveting  gantries 
are  operated  under  the  Ward  Leonard  system  controlled  either  from 
the  gantries  or  from  the  riveting  machine,  and  arranged  so  accu- 
rately that  the  gantries  and  riveter  can  be  handled  within  a  fraction 
of  an  inch.  The  hydraulic  pumps  in  the  bridge  shop  have  air  ac- 
cumulators with  automatic  electric  control  operated  by  the  movement 
of  the  accumulator.  The  bridge  shop  has  300  Toerring  arc  lamps, 
mostly  suspended  from  the  crane  track  girders.  The  lighting  and 
current  distribution  in  the  eye-bar  and  bending  shops  correspond 
essentially  with  that  in  the  bridge  shop.  Eye-bars  are  charged  in 
the  heated  furnaces  by  machines  using  the  Electric  Controller  & 
Supply  Company's  electro-magnet. 

In  the  office  building  there  are  727  incandescent  lamps  in  the 
private  offices  and  131  arc  lamps  in  the  halls.  Crocker- Wheeler 
motors  are  used  for  some  of  the  eye-bar  machinery  and  for  the 
bridge  shop  gantries  operated  under  the  Ward  Leonard  system. 
Elsewhere  all  the  motors  are  of  the  Westinghouse  type,  of  5  hp 
minimum  size. 


Arm,  Pin  and  Bracket  Convention. 


Arm  for  Telephone  Transmitters. 


The  accompanying  illustration  is  of  a  new  arm  for  interior  tele- 
phones, which  is  being  introduced  by  the  W.  J.  Barr  Manufacturing 
Company,  Cleveland,  Ohio.  It  is  of  the  rotary  type,  the  cord  being 
concealed.     Neatness  of  design  is  one  of  its  distinguishing  features, 


TR.VNSMIITER   ARM. 

and  it  is  made  of  brass  nickel-plated  or  of  iron  black-enameled.  This 
arm,  it  is  stated,  has  been  adopted  by  several  prominent  manufac- 
turers for  hotel  and  interior  work. 

The  W.  J.  Barr  Company  states  that  it  is  now  manufacturing 
nearly  30  varieties  of  telephone  arms  and  is  supplying  practically  all 
of  the  leading  manufacturers  in  this  country,  as  well  as  several  in 
European  countries. 


The  first  annual  convention  of  the  National  Arm,  Pin  and  Bracket 
Association,  convened  on  the  evening  of  the  loth  of  November,  at 
the  Lookout  Mountain  Inn,  Chattanooga,  Tenn.  The  president 
being  absent.  Secretary  J.  B.  Magers  took  the  chair.  The  plan  to 
regulate  a  uniform  base  on  which  to  work  and  standardize  the  goods 
manufactured,  was  discussed.  This  took  the  greater  part  of  the 
evening,  after  which  the  association  adjourned  to  meet  on  the  nth 
at  II  o'clock.  J 

At  the  second  day's  session,  the  meeting  was  called  to  order  with 
E.  J.  Noblett  in  the  chair.  The  first  matter  of  importance  was  the 
election  of  officers  for  the  ensuing  year.  The  election  resulted  as  fol- 
lows: President,  C.  H.  Houston,  Chattanooga,  Tenn.;  vice-presi- 
dent, Daniel  Ravenel,  Franklin,  N.  C. ;  secretary,  J.  B.  Magers, 
Madison,  Ind. ;  treasurer,  R.  L  McOuat,  Indianapolis,  Ind. 

Next  in  order  was  the  appointing  of  the  Executive  Committee  by 
the  president,  as  follows :  E.  J.  Noblett,  Chicago,  111. ;  A.  A.  Towers, 
EUijay,  Ga. ;  A.  W.  Bruner,  Paoli,  Ind.  The  other  members  of  the 
committee  will  be  appointed  later  by  the  president,  who  now  has  the 
matter  under  consideration. 

It  was  decided  to  hold  the  next  convention  in  St.  Louis,  Mo., 
in  July,  1904.  The  Executive  Committee  was  ordered  to  draft 
a  letter  to  be  sent  to  all  supply  dealers,  stating  the  object  of  the  asso- 
ciation and  requesting  their  co-operation  in  all  matters  pertaining 
to  the  standardizing  of  the  articles  manufactured  by  the  various 
concerns  interested  in  the  movement. 

They  were  also  ordered  to  prepare  resolutions  which  were  adopted 
thanking  the  Chattanooga  people  for  their  hospitality  to  the  mem- 
bers of  this  association.  There  being  no  other  business  to  come 
before  the  convention,  it  adjourned  to  take  a  trip  over  the  city  and 
view  Chickamauga  Park. 


Proposed  Utilization  of  Falls  of  the  Ohio  River. 


Our  Indianapolis  correspondent  states  that  at  the  final  conference 
between  capitalists  representing  the  Widener-Elkins  interests  and 
electrical  experts  and  engineers  employed  by  the  syndicate  and  Major 
George  McK.  Derby,  chief  United  States  engineer  for  Indiana,  it 
was  announced  that  the  plan  for  utilizing  the  falls  of  the  Ohio  River, 
near  New  Albany,  to  generate  power  for  a  vast  electric  system  will 
be  favorably  recommended  to  Congress  and  the  War  Department. 
The  project  has  been  under  consideration  for  some  time.  It  was 
necessary,  however,  to  secure  the  consent  of  the  War  Department 
to  the  plan  and  to  demonstrate  to  Congress  that  navigation  and 
certain  riparian  rights  maintained  by  the  government  would  not 
be  impaired. 

The  Widener-Elkins  people  for  the  past  three  months  have  had 
engineers  busy  making  plans  and  estimates  to  be  presented  to 
Major  Derby.  These  plans  are  made  with  a  view  of  being  put  into 
execution  on  the  Indiana  side  of  the  river,  a  mile  above  the  gov- 
ernment dam. 

It  is  proposed,  by  the  plans,  to  widen  the  present  mill  race  and 
extend  it  to  the  whirlpool  eddy,  a  distance  of  one  mile  from  the 
starting  point.  The  power  thus  made  available  will  be  used  for  the 
generation  of  current.  The  wheels  to  be  used  are  similar  to  some 
of  those  at  Niagara  Falls  and  the  Chicago  Drainage  Canal.  The 
engineers  do  not  disclose  the  amount  of  power  that  may  be  secured, 
but  say  it  will  be  on  a  large  scale. 

It  is  given  out  that  if  the  final  consent  of  the  government  is 
secured  the  promoters  will  spend  at  least  $2,000,000  for  the  initial 
power  plant,  which  will  be  of  sufficient  capacity  to  furnish  electric 
light  and  power  to  Louisville,  Cincinnati,  Urbana  and  Indianapolis 
and  cities  and  towns  within  a  wide  radius,  covering  parts  of  the  three 
States — Indiana,  Ohio  and  Kentucky.  The  plan  is  to  organize  a 
company  and  select  directors  from  the  traction  companies  now  oper- 
ating in  Cincinnati,  Urbana  and  Indianapolis. 

Among  those  present  at  the  conference  besides  a  number  of  elec- 
trical experts  and  local  citizens,  were  Dr.  Louis  Duncan,  Massa- 
chusetts Institute  of  Technology ;  John  Birkinbine,  Philadelphia, 
engineer,  and  representing  the  United  Gas  Improvement  Company; 
W.  K.  Schoepf,  president  Cincinnati  Traction  Company;  Major 
George  McK.  Derby,  United  States  engineer ;  Benzette  Williams, 
Chicago,  engineer,  and  Fred  A.  Joss,  Indianapolis,  representing  the 
Terminal  Traction  Company. 
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Financial    Intclliircnce. 


THE  WEEK  IN  WALL  STREET.-Slock  pr.c-s  advanced  and 
transactions  were  more  active,  due  to  covering  by  the  extended  sliort 
interest  and  to  tlic  favorable  impressions  created  by  the  termination 
ol  the  United  States  Slcel  lonvcrsioii  operation  and  tlie  ri^e  in  Steel 
bonds  and  stocks.  Outside  participation  was  very  narrow  and  deal 
ings  were  mainly  professional.  The  principal  rise  of  the  week  was 
in  the  new  Steel  bond.s,  from  66  to  72,  the  preferred  advancing  from 
SO'A  to  53^8,  and  the  common  from  io'4  to  I2>i.  Pennsylvania 
Railroad  was  also  a  prominent  stock  in  the  transactions.  Manhat- 
tan Railway  showed  strength  in  sympathy  with  the  rest  of  the 
traction  group,  and  General  Electric  developed  advancing  tendencies 
on  small  dealings  due  to  investment  buying.  Amalgamated  Copper 
was  steady,  but  rather  inactive.  Boston  reports  a  quiet  market 
throughout  the  week.  All  of  the  electric  and  traction  securities 
at  New  York,  with  one  exception,  closed  with  substantial  gains 
and  the  business  transacted  in  all  was  quite  extensive.  Brooklyn 
Rapid  Transit  closed  at  381/3  on  transactions  of  95,820  shares,  a 
net  gain  of  ij4  points;  the  extreme  quotations  were  36^4  and  39^. 
Metropolitan  Street  Railway,  after  having  dropped  to  112,  reacted 
and  closed  at  114;^^,  this  being  i  point  under  the  highest  price  of 
the  week  and  a  net  gain  of  2}^  points.  General  Electric  fluctuated 
between  148,  the  lowest,  and  157^',  the  highest,  closing  at  155, 
this  being  a  gain  of  8)4  points.  Westinghouse  common  closed  with 
a  net  loss  of  i  point,  the  last  quotation  being  137;  preferred  closed 
at  170.  Western  Union  made  a  gain  of  1%  points,  closing  at  84J4. 
Following  .nrc  the  closing  quotations  of   November  24: 

NI-;W  YOKE. 
Nov.  17  Nov.  21  Nov  17  Nov    ''4 

American  Tel.  4  Cable 78  77  General  Electric u««      l.WJ. 

American  Tel.  &  Tel 125  125  Hudson  River  Tel. 

AnuTK-an  Dint.  Tel 2.)  2<i  .Metropolitan  St.  Ky lii         115H 

Brooklyn  Riipiil  Transit  ...     38H         38H  N.  E.  Klec.  Veil.  Trns 

ConinitTiial  Cable 110  N.  Y.  .N:  N.  J    Tel 

Kli'ctric  Boat 22  23  Marconi  Tel. 

Kl.'.tri.- Boit  pfd 48  18  Wostem  Union  Tel 83J,;       filH 

Ejectric  Tx-aii  Reduction. .   .     *1  H  Westinghouse  com 13«         137 

Eleoini-  Vehicle 6  5^i  Wcstintrhouae  pfd 105         l(i7 

Electric  Vehicle  pfd 8  S 

BOSTON. 

^  ,    ^  „  ,           Nov.  17  Nov.  21                                                     Nov.  17  Nov.  21 

American  Tel.  &  Tel    121>1       12.->  Western  Tel.  &  Tel.  pfd.. ..      lH  7» 

Cumberland  Telephone  ...*11.5         *11.S  Mexican  Telephone m  IWi 

Edison  Elec.  Ilium *212«       211  New  Kneland  Telephone  .  .  120  120 

General  Electric Hit          1.S2  Mass.  Elec.  Rv 18  17M, 

Western  Tel.  &  Tel 7),       75,  Mans.  Elec.  Ry.  pfd 76  7B 

PHILADELPHIA. 

Nov.  17  Nov.  24  Nov.  17  Nov.  21 

American  Railways 41  Phila.  Traction !)a 

Elec.  Storage  battery Hi  17  Phila.  Electric  nH  a^^^ 

Eleo.  Storage  Battery  pfd.  17  Phila.  Rapid  Trans 11^^         \m 

Elec.  Co.  of  America 7'4 

CHICAGO. 
Nov.  17  Nov.  24  Nov.  17  Nov.  24 

OentralUnion  Tel ..  National  Carbon  pfd 85  87 

Ohlcaeo  Edison MetropolitanElev.com 17 

Ohicago  City  Ry 1(54  Union  Traction  5«  5 

Ohicaco  Tel.  Co  Union  Traction  pfd 2li«         2S 

National  Carbon       Ifl  lil 

*Asked 

MICHIGAN  TELEPHONE.— The  protesting  Michigan  Tele- 
phone stockholders  who  are  endeavoring  to  have  set  aside  the  recent 
foreclosure  sale  in  Detroit,  Mich.,  allege  in  their  petition  to  the 
courts  of  that  State  that  of  the  $5,000,000  capital  stock  outstanding 
$4,000,000  is  held,  owned  or  controlled  by  the  .\merican  Telephone 
&  Telegraph  Company;  $700,000  is  held  in  the  State  of  Michigan  by 
700  stockholders  and  these  stockholders  have  no  representation  upon 
the  board  of  directors.  The  property  is  valued  at  $12,000,000  and 
has  an  earning  capacity  of  $2,000,000  annually,  which  is  constantly 
increasing.  From  a  report  made  at  the  annual  meeting  in  June,  1903. 
covering  the  year  of  1902,  and  made  more  than  eight  months  after 
the  bill  of  complaint  was  filed,  it  appears  that  the  gross  earnings 
were  $1,549,331  and  that  the  expenses  were  $1,632,230,  showing  an 
apparent  deficit  of  $82,699.  An  analysis  of  the  expense  items  is  al- 
leged to  show  that  there  w-as  charged  against  earnings  the  sum  of 
$394,521  as  interest,  which  interest  has  not  been  paid.  Expenses 
also  include  $480,000  under  the  head  of  maintenance,  which  is  alleged 
to  be  a  fictitious  charge,  and  does  not  truly  represent  the  amount 
so  expended.  It  is  alleged  that  instead  of  being  insolvent  at  the 
time  of  the  foreclosure  mortgage,  the  company  was  amply  solvent 
and  had  at  all  times  sufficient  money  with  which  to  pay  said  in- 
terest. The  bill  states  that  the  number  of  telephones  in  the  State  is 
53,000,  and  the  company  is  now  earning  a  sufficient  revenue  to  pay 
5  per  cent,  on  its  bonds  and  stocks  and  $1,200,000  for  operating  and 
$300,000  for  maintenance. 


CALIFORNIA  TR(Jl.l.hVS.  -The  actual  consolidation  of  the 
electric  loadn  II.  E.  lluiitiiigton  hag  built  and  is  to  build  in  Cali- 
fornia with  the  Soiilhern  Pacific  may  never  take  place,  but,  according 
to  advices  from  San  Francisco,  E.  H.  Harriman  and  Kuhn,  Locb 
&  Co.,  of  the  Southern  Pacific,  have  become  large  owners  in  the 
Pacific  Electric  Railway,  of  H.  E.  Huntington  and  I.  W.  Hcllmaii, 
in  Southern  C.ilifornia.  They  are  also  to  be  close  partners  of  Hunt- 
ington in  the  electric  systems  he  aims  to  build  out  from  Stockton 
and  Fresno  and  elsewhere  in  the  State.  The  di'al  signifies  that  Har- 
riman has  prevented  any  combine  between  Ilimtington  and  Hellman 
and  the  Santa  l-'c  in  the  south.  On  an  agreed  basis,  the  lines  of  ihe 
Southern  Pacific,  wherever  they  come  into  competition  with  the 
Huntington  electric  lines,  arc  to  work  in  harmony.  In  the  San 
Joa(|uin  valley  a  network  of  electric  lines  is  to  be  built,  but  the 
Harriman  and  Huntington  arrangement  will  prevent  these  lines  from 
being  a  disastrous  source  of  competition  to  the  Southern  Pacific. 

MARYLAND  TELEPHONE  &  TELEGRAPH.  The  earnings 
of  the  company  from  October  I,  1902,  to  September  30,  1903,  were: 


Gross 
Expenses 


»35>.865 
I55.'S9 


Net 


Taxes,  subway  rental,  Interest  on  ground  rent 


Balance     

Interest  on  first  5s — $1,000,000  issue 


Balance     

Interest   on  $1,155,000  general   mortgage   bonds 


Surplus 


$196,706 
28,426 

$168,280 
50,000 

$118,280 
34.489 

$83,790 


CUMBERLAND  TELEPHONE.— The  Cumberland  (Bell)  Tele- 
phone &  Telegraph  Company  reports  as  follows :  October  gross, 
$292,340;  expenses  and  taxes,  $177,466;  October  net,  $114,874;  other 
income,  $9,863;  total  income,  $124,737;  charges,  $12,199;  surplus, 
$112,538.  The  general  balance  sheet  as  of  October  31,  1903,  shows: 
Assets — Construction  (exchange  plants  and*  toll  lines)  $14,172,286; 
supplies  on  hand,  $241,440;  real  estate  (exchange  buildings)  $527,- 
330;  stocks  and  bonds,  $228,014;  cash,  $233,475;  total,  $15,402,545. 
Liabilities — Capital  stock,  $11,364,650;  bonded  debt,  $1,046,000;  de- 
bentures, $239,000;  balance  bills  and  accounts  payable  and  receiv- 
able, $507,793;  surplus,  reserve  and  undivided  profits,  $2,155,102; 
total,  $15,402,545. 

AMERICAN  RAPID  TELEGRAPH  BONDS.— The  committee 
representing  the  old  American  Rapid  Telegraph  Company  bond- 
holders has  distributed  a  final  dividend  of  $2.55  per  bond,  upon  the 
$2,894,000  bonds,  which  many  years  ago  foreclosed  upon  the  Rapid 
Telegraph  Company  property  and  sold  the  same  to  the  Western 
Union  Telegraph  Company.  This  makes  a  total  dividend  distribution 
extending  over  several  years  of  $265.55  per  $1,000  bond.  It  was  ex- 
pected at  one  time  that  more  than  30  per  cent,  would  be  realized, 
but  the  suit  against  the  Western  Union  Telegraph  Company,  to  re- 
cover rental  previous  to  the  sale  was  decided  adversely. 

BOSTON  WEST  END  STREET  RAILWAY.— The  West  End 
Street  Railway  Company,  through  its  lessee,  the  Boston  Elevated 
Railway,  has  petitioned  the  Railroad  Commissioners  for  authority 
to  issue  its  negotiable  bonds  to  the  amount  of  $700,000,  the  proceeds 
to  be  used  in  paying  bonds  of  the  Metropolitan  Railroad  and  of  the 
Middlesex  Street  Railway  Company,  both  of  which  latter  lines  are 
leased  to  the  West  End  Company. 

BEAVER  VALLEY  TRACTION  MORTGAGE.— The  Beaver 
Valley  Traction  Company,  which  operates  15  miles  of  street  car  lines 
in  Beaver  Valley,  has  mortgaged  its  entire  holding  to  the  Northern 
Trust  Company,  of  Philadelphia,  for  $3,000,000,  and  will  use  the 
money  to  extend  the  lines  to  meet  the  Pittsburg  Railway  Company's 
line  at  Corapolis  and  the  New  Castle  Street  Railway  at  Mahoning- 
town. 

GENERAL  ELECTRIC  DIVIDEND.— The  report  that  the  Gen- 
eral Electric  Company  is  to  declare  an  extra  dividend  of  $2  per  share 
at  the  next  meeting  is  without  foundation.  The  business  of  the 
company  continues  excellent,  but  there  is  no  thought  of  distributing 
extra  dividends  at  this  time,  even  with  large  contracts  in  sight  like 
that  for  the  New  York  Central  plant. 

ANOTHER  THIRD-RAIL  ROAD.— It  is  stated  that  the  Scioto 
Valley  Traction  Company,  which  is  building  from  Columbus  to 
Chillicothe,  Ross  County,  will  adopt  the  third-rail  system.  Its  power 
house,  at  Valley  Crossing,  will  cost  about  $400,000. 
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Commercial  Intelligence. 


THE  WEEK  IN  TRADE.— Retail  trade  has  been  greatly  stim- 
ulated over  the  larger  part  of  the  country  by  the  cold  weather,  and 
as  a  result  jobbing  demand  in  seasonable  lines  has  been  quickened. 
It  is  noted  that  inquiries  for  holiday  goods  in  some  sections  exceed 
last  year's,  the  feature  being  the  high  grade  of  materials  taken.  In- 
terior retailers,  helped  by  favorable  agricultural  conditions,  it  is 
stated,  are  meeting  their  obligations  more  promptly.  Farming  in- 
terests are  apparently  in  good  financial  condition.  Southern  con- 
ditions are  especially  good.  Railway  earnings  continue  in  a  very 
satisfactory  state,  the  increase  in  gross  receipts  for  the  first  half 
of  November  being  5^  per  cent.,  while  the  net  for  September,  ex- 
clusive of  coal  roads,  advanced  4  per  cent.  Against  these  favorable 
developments  is  the  situation  in  the  labor  world ;  the  gloomy  out- 
look for  building,  the  closing  down  of  some  iron  and  steel  mills, 
blast  furnaces  and  leather  tanneries,  although  others  have  started 
up  again,  and  the  continued  hesitancy  in  the  buying  of  practically  all 
commodities.  In  the  iron  and  steel  market  the  general  tendency 
is  toward  a  lower  price  level.  The  exports  of  iron  and  steel  were 
of  moderate  volume.  A  rapid  increase  in  exports  is  expected,  how- 
ever, as  the  result  of  the  cut  of  33^.^  per  cent,  in  railway  freight 
rates.  Twenty  thousand  tons  of  steel  rails  have  been  sold  for  de- 
livery at  Beirut,  Syria,  the  quotation,  it  is  reported,  being  under  $19, 
at  the  Atlantic  seaboard.  The  demand  for  anthracite  coal  is  light 
and  mining  companies  are  restricting  production  in  order  to  maintain 
prices.  The  output  of  bituminous  coal  is  very  heavy.  The  copper 
market  relapsed  into  dullness,  and  home  consumers  hold  ofif  with 
orders.  On  the  other  hand,  exports  continued  very  heavy.  Quota- 
tions are  nominal,  at  12J/2  to  13c.  for  Lake;  I2j^  to  125^0.  for  elec- 
trolytic; I2i.g  to  i2}ic.  for  cathodes  and  casting  stock.  Lead  was 
reduced  $6  per  ton  by  the  American  Smelting  &  Refining  Company, 
and,  notwithstanding  this  cut,  the  market  remains  dull.  The  business 
failures  for  the  week  ending  November  ig,  according  to  Bradstreet's 
statistics,  aggregated  234  against  250  the  week  previous,  and  201 
the  corresponding  week  last  year. 

CULTIVATING  FOREIGN  TRADE.— The  Foreign  Trade  As- 
sociation of  America,  organized  to  foster  the  growth  of  our  export 
trade,  has  been  incorporated  under  the  laws  of  New  York  State, 
and  a  meeting  to  elect»a  temporary  board  of  officers  will  be  held 
at  the  rooms  of  the  association  at  66  Broad  Street  on  December  i. 
The  first  regular  meeting,  at  which  permanent  officers  will  be  elected, 
will  be  held  on  the  second  Tuesday  in  January.  The  membership  of 
the  new  association  includes  practically  all  the  members  of  the  old 
export  club,  and  will  number  about  250.  The  following  trades  are 
represented :  Hardware,  paper,  dry  goods,  glassware  and  crockery, 
shoes  and  leather,  woodenware,  light  machinery,  rubber  goods,  oil, 
paint  and  varnish,  drugs  and  chemicals,  electrical  and  structural 
machinery,  iron  and  steel,  groceries  and  provisions,  lumber,  agri- 
cultural implements  and  building  equipment.  A  feature  of  the  asso- 
ciation's work  will  be  its  advisory  board.  When  a  trade  attains  a 
membership  of  five  in  the  association  it  will  select  a  committee  of 
three,  the  chairman  of  which  will  be  a  member  of  the  advisory 
board.  This  board's  duty  will  be  to  recommend  measures  for  the 
general  benefit  of  the  export  trade.  An  arbitration  committee,  to 
adjust  disputes  without  recourse  to  litigation,  will  also  be  a  feature  of 
the  association.  The  association  will  hold  its  first  annual  dinner 
at  the  Waldorf-Astoria  on  December  16. 

THE  NEW  RUSSIAN  TARIFF  is  of  interest  on  account  of  its 
increases ;  but  we  are  not  aware  it  has  gone  into  effect  yet.  The 
unit  of  levy  is  the  pood,  or  36.112  pounds.  Machines  and  apparatus, 
complete  or  incomplete,  fitted  together  or  in  parts,  of  cast  iron, 
wrought  iron,  or  steel,  with  or  without  parts  composed  of  other  ma- 
terials, even  in  combination  with  copper  to  an  extent  not  exceeding 
25  per  cent,  of  the  total  weight  of  the  machine,  imported  by  the  west- 
ern land  frontier  are  assessed  3,06  rubles  ($1.58)  in  the  new  tariff, 
against  2.-io  rubles  ($1.18)  in  the  present  tariff.  Gas  and  naphtha 
motors,  steam  engines,  portable  engines  except  those  connected  with 
complex  thrashing  machines  and  steam  plows,  locomotives,  locomo- 
tive wagons,  steam-driven  tricycles  and  electrical  locomotives,  pumps 
and  hand  fire  engines,  compressors,  and  ice-making  and  refrigerating 
machines  are  assessed  4.38  rubles  ($2.26)  in  the  new  tariff.  On  type- 
writing and  sewing  machines  the  new  duty  will  be  5.58  rubles  ($2.87). 
'  On  all  machines  made  of  copper  or  its  alloys,  or  in  the  composition 
of  which  copper  or  any  alloy  of  copper  is  present  in  a  proportion  ex- 
ceeding 25  per  cent,  of  the  total  weight  of  the  machine,  the  duty  is 
raised  from  6.48  rubles  ($3.34)  to  10.80  rubles  ($5.56),  an  increase 
of  $2.22.  Dynamo-electric  machines  and  electric  motors  of  all  kinds 
and  transformers  are  raised  frotn  2.10  rubles  to  10.20  rubles  ($1.08 
to  $5.25),  an  increase  of  $4.17. 

MEXICAN  HYDRAULIC  PROJECTS.-Guillermo  Brock- 
mann,  of  Mexico  City,  who  is  largely  interested  in  El  Oro  mines, 
and   who   handles   considerable   quantities   of   American   machinery. 


has  secured  a  concession  to  utilize  the  Rio  de  la  Cienaga,  in  the 
vicinity  of  El  Oro,  for  electric  power.  A  company  has  been  or- 
ganized in  Mexico  City  with  an  initial  capital  of  $150,000,  for  the 
purpose  of  erecting  the  necessary  plant.  M.  Marroquin  y  Rivera 
and  Manuel  Serrato,  Mexico  City,  engineers,  are  primarily  inter- 
ested in  a  project  to  construct  a  plant  on  the  River  Conchos,  between 
La  Cruz  and  Julimco,  for  the  purpose  of  generating  current.  Jesus 
Avalos,  who  owns  a  large  plantation  in  the  municipality  of  La 
Piedad,  State  of  Michoacan,  is  to  build  a  water  power  plant  on  the 
Lerma  River.  The  plant  will  furnish  power  for  operating  sugar 
mills  and  lighting  the  villages  in  the  neighborhood.  Manuel  Her- 
nandez, of  Santa  Maria  del  Rio,  State  of  San  Luis  Potosi,  is  the 
projector  of  a  scheme  to  construct  a  large  dam  on  the  Santa  Maria 
River,  where  a  large  plant  is  to  be  built  and  equipped  with  tur- 
bines.    The  water  will  be  pumped  to  Santa  Maria  del  Rio. 

NOVEL  USE  FOR  REFRIGERATION.— In  some  electrical 
tests  where  exact  results  are  required,  it  is  important  that  certain 
instruments,  or  baths,  or  chambers,  be  maintained  at  a  constant 
temperature,  and  in  other  tests  it  is  quite  necessary  that  the  air  be 
comparatively  dry.  To  secure  these  desirable  conditions  in  its  new 
laboratories  at  Eightieth  Street  and  East  End  Avenue,  New  York 
City,  the  Lamp  Testing  Bureau  has  installed  a  refrigerating  ma- 
chine which  will  cool  the  air  of  one  room  to  the  temperature  re- 
quired and  freeze  the  moisture  from  the  air  of  another  room  when 
the  humidity  is  higher  than  it  should  be  for  the  best  working  condi- 
tions. The  company  hopes  to  have  its  new  laboratories  ready  for 
work  about  January  i,  when  it  will  abandon  its  present  temporary 
quarters  at  14  Jay  Street,  New  York. 

PUEBLA  LIGHT  AND  POWER  NEGOTIATIONS  OFF.— 
The  negotiations  looking  to  the  taking  over  of  the  lighting  and 
power  systems  in  Pucbia,  Mexico,  by  Canadian  interests  have  been 
declared  off.  A.  E.  Worswick,  formerly  chief  engineer  of  the 
Mexico  City  electric  traction  system,  who  was  conducting  nego- 
tiations with  the  Canadian  people,  is  now  in  Europe.  Private  ad- 
vices state  that  Wernher,  Beit  &  Co.,  of  London,  have  been  ap- 
proached with  a  view  to  their  taking  up  the  matter.  The  Portzuelo 
Electric  Light  &  Power  Company  is  the  name  of  the  concern  which 
furnished  light  and  power  for  Puebla  and  vicinity.  It  operates  a 
water  power  plant  having  a  capacity  of  4,000  hp. 

ELECTRIC  EQUIPMENT  FOR  POPOCATEPETL.— Mexican 
advices  state  that  the  death  of  Andrew  H.  Green,  the  "father  of 
Greater  New  York,"  who  was  the  leading  interest  in  the  American 
syndicate  which  recently  acquired  the  Popocatepetl  volcano,  will 
not  delay  the  construction  work  which  the  syndicate  has  in  view. 
An  electric  railway  is  to  be  built  up  the  mountain.  The  power  plant 
will  be  installed  on  the  adjacent  volcano  of  Ixtaccihual.  A.  H. 
Smith  and  Captain  Charles  Holt,  representing  the  American  syn- 
dicate, are  now  in  Mexico.  The  railway  and  power  plants  are  ex- 
pected to  cost  not  far  short  of  $1,000,000. 

EQUIPMENT  FOR  SPAIN.— The  Santamarina  Company,  of 
Barcelona,  one  of  the  prominent  electrical  engineering  and  con- 
tracting firms  in  Spain,  is  placing  some  fair-sized  orders  here  for 
various  equipment.  The  Spanish  concern  is  represented  in  New 
York  by  C.  J.  Harrington,  15  Cortlandt  Street.  Some  Wagner 
motors  have  just  been  ordered.  Mr.  Harrington  has  a  good-sized 
order  in  hand  for  lamp  supplies  to  be  shipped  to  Buenaventura, 
Colombia.  A  substantial  order  for  third-rail  insulators  has  also 
been  secured  from  the  Brooklyn  Heights  Railroad. 

HUDSON  (MASS.)  LIGHTING  PLANT.— The  town  of  Hud- 
son, Mass.,  is  now  installing  a  General  Electric  1,040-2,080-volt,  three- 
phase  generator,  with  a  seven-panel  blue  Vermont  marble  switch- 
I)oard.  The  generator  is  direct-connected  to  a  Harrisburg  cross- 
compound  condensing  engine,  developing  375  hp  at  125  pounds  steam 
pressure,  with  26-in.  vacuum.  The  entire  station  has  been  over- 
hauled and  changed  around  into  compact  and  convenient  form  and 
added  to  at  an  expense  of  $15,000  under  the  design  and  direction 
of  Mr.  W.  G.  Lawrence,  manager. 

EQUIPMENT  FOR  MERIDIAN  TROLLEYS.— The  Meridian 
(Miss.)  Light  &  Railway  Company  is  about  to  re-equip  its  rolling 
stock  and  will  put  six  or  eight  new  double-equipment  40-hp  cars 
on  in  addition  to  eight  already  in  operation  which  have  been  thus 
fitted ;  the  apparatus  being  Westinghouse  40-hp  motors  and  new 
standard  General  Electric  controllers.  The  large'  new  power  house 
is  nearing  completion — said  to  be  the  largest  in  the  State — and  there 
is  a  likelihood  that  a  steam  turbine  unit  may  be  installed. 

RAILWAY  LIGHTING  CONTRACT.— The  United  States  Light 
&  Heating  Company  has  been  awarded  the  contract  for  equipping 
all  of  the  Empire  State  Express  cars  for  the  New  York  Central 
Railroad  with  its  automatic  system  of  electric  lighting  and  venti- 
lating; also  cars  for  the  Twentieth  Century  Limited. 

BALL  ENGINE  ORDER.— The  Chicago,  Burlington  &  Quincy 
Railroad  Company  has  ordered  a  direct-connected  engine  from  the 
Ball  Engine  Company,  Erie,  Pa. 
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THE  CITY  OF  SEATTLK.  WASH.,  has  let  contracts  for  ;.ll  of 
the  Pfiiiipim-iit  of  tlic  tniitiicip-il  electric  linht  .-ind  power  pl.Tiit  wliich 
is  to  be  insl.\llc(l  on  the  Ced.ir  River.  The  first  hicis  for  the  gen- 
erators were  thrown  out  :incl  on  tlie  secmwl  set  of  l)i(ls  the  Mullock 
I'lleclric  Mnnufactttring  Company  was  awarded  the  contract.  The 
hids  from  all  the  competinR  companies  were  very  close,  being  within 
$loo  of  each  other  on  an  $18,000  contract,  and  the  Hullock  Company, 
linvinR  the  lowest  hid,  was  Riven  the  order.  The  contract  calls  for 
two  i,200-kw,  2,,'ioo-volt,  three-phase,  fio-cycle,  revnlving  field  alter- 
nators with  a  speed  of  .|0o  r.p.m.  and  two  75-kw,  R.vi-r  p  in.  exciters. 
The  power  pl.iiit  w  ill  operate  under  a  head  of  $(\n  ft.,  the  w  .iter  being 
convcyeil  through  1,080  ft.  of  .j8-in.  steel  riveted  pipe.  The  F'elton 
Water  Wheel  Company,  of  San  Francisco,  has  been  awarded  the 
contract  for  the  water  wheels  and  pipe.  The  station  voltage  will  be 
raised  from  2,300  to  44,000  volts  by  two  banks  of  transformers  (with 
a  third  bank  for  emergency),  each  bank  consisting  of  three  400-kw 
tran';formers.  and  transmitted  over  two  separate  transmission  lines 
to  a  sub-station  in  Seattle.  Each  line  will  be  composed  of  three 
No.  I  copper  or  equivalent  aluminum  wires,  spaced  75  in.  apart,  on 
poles  appro.ximately  125  ft.  apart.  At  Seattle  the  current  will  be 
stepped  down  from  .(O.ooo  volts  three-phase  to  2,200  volts  two-phase 
for  power,  incandescent  lighting  and  arc  and  incandescent  street 
lighting  through  constant-current  transformers.  John  Martin  &  Co., 
of  San  Francisco  and  Seattle,  have  been  awarded  the  contract  for  the 
transformers,  the  Standard  Underground  Cable  Company,  the  con- 
tract for  the  wire,  and  the  California  Electric  Works  the  contract 
for  the  insulators.  The  specifications  were  drawn  and  the  engi- 
neering work  on  the  plant  is  being  done  by  R.  H.  Thonipson,  city 
engineer,  of  Seattle. 

T.OWER  FREIGHT  RATES.— The  request  of  the  steel  manufac- 
turers of  this  country  for  a  reduction  by  the  railroads  of  the  freight 
rate  on  iron  and  steel  products  from  interior  points  to  the  seaboard 
for  export  has  been  granted  by  the  railroads  at  a  long  meeting  which 
was  held  at  the  offices  of  the  Trunk  Line  Association  in  this  city. 
The  reduction  granted  is  33^  per  cent.,  and  applies  to  all  articles  on 
the  so-called  special  list,  including  billets,  but  not  including  steel 
rails.  The  latter,  with  a  number  of  other  articles,  appear  under  the 
official  classification  list,  and  action  on  this  list  was  referred  to  the 
so-called  Iron  and  Steel  Committee,  which  will  meet  in  the  second 
week  in  December  to  consider  the  application  of  the  steel  men.  The 
new  rate  applies  only  to  export  business  and  carloads.  Shipments  of 
less  than  carloads  remain  under  the  old  tariff.  The  old  rate  from 
Chicago  to  New  York  was  $27.50  a  hundred,  or  $5.50  a  ton.  The 
reduction  of  one-third  brings  this  rate  down  to  $17- .SO  a  himdred  or 
$3.50  a  ton  from  Chicago.  From  Buffalo  and  Pittsburg  to  New  York 
the  rate  was  formerly  $14.50  a  hundred  or  $2.90  a  ton,  while  the  new 
rate  will  be  $0.50  a  hundred  or  $1.90  a  ton.  The  same  rates  \v\\\  apply 
via  Boston,  while  the  other  ports  will  receive  the  usual  differentials. 
The  new  rate  will  take  effect  December  i. 

PRICES  OF  COAL  have  been  cut  for  bituminous.  Virginia, 
West  Virginia  and  Maryland  products  are  engaging  sharply  in  com- 
petition with  the  cheaper  products  of  Pennsylvania  and  elsewhere. 
The  prices  of  George's  Creek,  Pocahontas  and  New  River  coals 
have  been  quoted  in  the  last  few  days  at  $2.90  and  $3.25.  Previous 
to  last  week  New  River  and  Pocahontas  coal  was  held  stiffly  at  $3 
to  $3.25,  and  George's  Creek  coal  25  cents  higher.  A  few  weeks 
ago  all  these  higher  grade  coals  were  held  at  $3.50  to  $3-75,  and  even 
higher  for  some  varieties.  The  first  break  was  made  last  month, 
when  the  Executive  Committee  of  the  Bituminous  Association  aban- 
doned the  agreement  as  to  the  minimum  prices.  One  cause  of  this 
action  was  the  belief  of  certain  high-grade  producers  that  they  had 
been  engaged  in  a  vain  effort  to  maintain  the  market  in  the  face  of 
general  slashing  of  the  prices  of  the  inferior  grades.  The  falling  off 
is  not  ascribed  altogether  to  industrial  dullness.  It  is  explained  that 
many  consumers,  having  the  big  strike  fresh  in  their  recollection, 
and  fearing  another  as  a  possibility,  bought  heavier  stocks  of  coal 
than  usual  early  in  the  present  year  and  consequently  do  not  require 
as  much  as  usual  now. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of  Phil- 
adelphia, has  recently  closed  a  contract  with  the  Indiana  Interurban 
Construction  Company  for  the  installation  of  a  battery  of  Chloride 
accumulators  for  the  Kokomo,  Marion  &  Western  Traction  Company, 
at  Kokomo,  Ind.  This  battery  consists  of  288  cells,  having  a  capacity 
of  384  kw,  to  be  used  in  regulating  the  load  on  60-cycle  rotaries,  so 
that  the  lighting  and  railway  service  can  be  obtained  from  the  same 
generators.  A  contract  has  also  been  closed  with  the  Department 
of  Commerce  and  Labor  at  Washington,  D.  C.  for  two  batteries  to 
be  operated  by  the  National  Bureau  of  Standards  at  Washington, 
with  the  Clark  University  at  Worcester,  Mass.,  and  with  the  Bacon 
Air  Lift  Company  for  the  residence  of  Hermon  B.  Duryea.  West- 
bury,  L.  I.  This  latter  installation  consists  of  a  battery  of  68  cells, 
having  a  capacity  of  46  kw  to  be  used  for  lighting  and  power  after 
the  generator  plant  is  shut  down  for  the  night. 


HELL   TELiaMlONE  OUTPUT.— The   American   Telephone  & 
Telrgrapli    Company    in>triimciil    slalement    (or    monlii   ended    Sep- 
trmlier  20,  and  since  Drccinber  20,  is  as  follows: 
Montli  riiiird  SrpI  ao: 

■  90].       .         igoi.  luui. 

Croat    nulpiie     79>4oA  7S'Oli  7S'S7* 

Kclurnril      )3i4j8  4J.3J4  3]i4Hj 

Net    oiil|iiit    4Si9<>8  411677  4i>og6 

Since   Dec.  jo: 

Groii   oiit|iiit    8|J,]J9  8u8,jj4  683,171 

Krtiiiiinl                                                    ....  358,831  346,689  30I,j89 

Net    output     453.398  461,645  38i,88j 

Total    outataniling    3.603,718         2,987, 251         2,334,698 

SOME  AMERICAN  BALL  ENGINE  ORDERS. -The  Ameri- 
can ICngine  Company,  New  York  offices  While  Building,  Liberty 
Street,  has  secured  a  contract  for  three  engines  to  he  installed  in 
the  new  dynamite  factory  under  construction  at  W.isliburn.  Wis.,  by 
the  Atlantic  Manufacturing  Company.  The  plant  will  he  electrically 
operated.  There  will  be  one  loo-hp,  one  I2<j-hp  and  one  135-hi) 
duplex  compound  engine  "to  be  belted  to  generators  for  light  and 
power  service.  Another  contract  in  hand  calls  for  a  i6o-hp  simple 
engine  to  be  direct-connected  to  a  Crocker-Wheeler  generator  of 
loo-kw  capacity  for  lighting  purposes  in  the  Brooklyn  plant  of  the 
American  Can  Company. 

S.ooo-KW  WESTINGHOUSE  TURBO  -  GENERATORS.— A 
S,ooo-kw  type  of  Westinghouse  turbo-generator  is  now  under  con- 
struction at  Pittsburg,  the  firht  units  of  this  type  being  built  on 
order  from  the  Philadelphia  Rapid  Transit  Company,  and  the  Penn- 
sylvania Railroad  Company,  for  the  New  York  tunnel  power  plant. 
Unlike  some  of  the  recent  Westinghouse  turbines,  the  three  sections 
of  different  diameter  will  be  united  in  one  frame.  The  speed  will 
be  750  r.p.m.  and  three-phase  currents  will  be  generated  at  25  cycles 
and  13,000  volts. 

AMERICAN  STEAM  SUPERHEATER  COMPANY,  176  Fed- 
eral Street,  Boston,  Mass.,  has  just  issued  its  first  catalogue  illus- 
trating and  describing  this  specially  and  discussing  the  practical  ad- 
vantages of  superheat.  The  company  has  already  begun  to  do  busi- 
ness and  reports  orders  for  its  superheaters  from  the  Atlantic  Mills 
in  Providence,  R.  I.,  and  the  Nashua  Light,  Heat  &  Power  Com- 
pany, of  Nashua,  N.  H.  The  first  order  is  Tor  use  with  a  Westing- 
house 400-kw  turbine,  and  the  second  for  three  soo-kw  General 
Electric  turbines. 

3,ooo-HP  GAS  ENGINE. — The  Westinghouse  Machine  Company 
has  completed  the  designs  for  a  3,000-hp  gas  engine,  which  will  soon 
be  put  under  construction.  The  machine  will  be  of  the  horizontal 
type,  and  have  two  tandem  cylinders,  the  pistons  of  which  will  con- 
nect with  two  cranks  displaced  180°.  As  each  cylinder  will  be 
double-acting  a  very  uniform  effort  will  be  imparted  to  the  shaft, 
this  type  being  particularly  well  adapted  for  electrical  generation. 

MEXICAN  WATER  POWER  SCHEMES.— Water  power  plants 
are  to  be  built  on  the  Scolapan  river  in  the  State  of  Vera  Cruz  and 
also  at  Tezuitlan,  State  of  Pueblo,  Mexico,  for  electric  lighting  and 
industrial  purposes.  Domingo  Barrios  Gomez,  of  Japantla,  State  of 
Vera  Cruz,  is  the  chief  party  concerned  in  both  enterprises. 

PLANT  WANTED  SOUTH.— The  city  of  Sandersville,  Ga., 
wants  estimates  on  an  equipment  for  lighting  the  town.  The  present 
figuring  on  the  requirements  are  for  1,000  arc  lights  and  3,000  to  5,000 
incandescents  in  a  territory  tw-o  miles  square.  All  communications 
should  be  addressed  to  Mr.  S.  G.  Lang. 

THE  AUTOMATIC  ELECTRIC  COMPANY,  of  Chicago,  has 
received  an  order  from  Bills  Brothers  for  complete  equipment  of  an 
automatic  exchange  of  2,000  stations  (initial  installation)  for  Sioux 
City,  Iowa.  The  exchange  will  have  an  ultimate  capacity  of  10,000 
telephone  stations. 

QUIMBY  PUMPS  IN  ENGLAND.— The  Quimby  Screw  Pump 
Company,  Limited,  has  been  organized  under  the  British  Limited 
Liabilities  Act  for  the  purpose  of  manufacturing  the  Quimby  pump 
m  England.     The  capital  of  the  company  is  $105,000. 

ELECTRIC  ROCK  DRILLS  FOR  NEW  ZEALAND.— The 
Denver  (Colorado)  Engineering  Works  have  taken  a  contract  for 
electric  rock  drills  for  use  in  New  Zealand  mines.  The  contract  came 
through  Muller,  MacLean  &  Co.,  116  Broad  Street. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  COMPANY, 
of  New  York,  has  secured  the  contract  for  completing  the  fire  and 
police  underground  cable  work  in  Atlanta,  Ga.,  for  $2,819.  The  work 
was  suspended  recently  owing  to  lack  of  funds. 

STERLING  AGENCY  IN  AUSTRALASIA.— The  Sterling  Elec- 
trical Manufacturing  Company,  of  Warren,  Ohio,  has  appointed 
Barre,  Johnston  &  Co.,  of  Sydney,  New  South  Wales,  as  its  Aus- 
tralasian agents. 
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CECIL,  ARK.— The  Ozark  &  Cecil  Telephone  Company,  of  Cecil,  has  been 
incorporated  with  a  capital  stock  of  $5000.  William  Jones  is  president,  W. 
G.   Stockton,  vice-president,  and  J.    C.    Wiggins,  secretary  and  treasurer. 

SAN  DIEGO,  CAL. — After  a  heated  discussion  in  the  City  Council  and  its 
committees  the  Home  Telephone  Company  has  been  granted  a  franchise  to 
operate   in  the  city. 

ATWOOD,  ILL. — The  Atwood  Mutual  Telephone  Company  has  increased 
its  capital  stock  from  $6000  to  $9000. 

TUSCOLA,  ILL.— The  Home  Rural  Telephone  Company  and  the  Tuscola 
Telephone  Company   have  been   merged. 

NASHVILLE,  ILL.— The  Nashville  City  Council  has  granted  a  franchise 
to  the  Rixman  Telephone  Company  of  Irvington.  The  Southern  Union  Tele- 
phone Company  which  now  operates  a  system  in  this  city  opposed  the  meas- 
ure,  but   the  objection   was   overruled. 

EVANSTON,  ILL. — Evanston  is  to  have  a  new  telephone  line  to  compete 
with  the  Chicago  Telephone  Company.  Business  men  and  capitalists  in  the 
suburb  are  back  of  the  plan.  James  £.  Keelyn,  who  has  organized  similar 
companies  at  Waukegan,  Racine  and  Kenosha,  is  at  the  head  of  the  move- 
ment. 

THOMASBORO,  ILL. — Steps  are  being  taken  here  to  organize  a  farmers' 
mutual  telephone  company.  Among  those  interested  are  J.  £.  Leonard,  Thomas 
Leonard,  Peter  Murray,  M.  C.  Busey,  James  Connett  and  Dr.  T.  J.  Exton. 
It  is  proposed  to  build  lines  from  Thomasboro  to  Leverette,  and  a  branch  will 
be  extended  northwest  to  connect  with  the  South  Tomlinson  Telephone  Com- 
pany. 

RICHMOND,  IND. — The  City  Council  has  begun  a  movement  to  get  the 
poles  and  wires  of  the  telephone,  telegraph,  electric  light  and  street  car  com- 
panies, now  on  Main  Street,  underground.  The  matter  has  been  put  in  the 
hands  of  a  special  committee   for  investigation. 

TIPTON,  IND. — The  Delaware  &  Madison  County  Telephone  Company  has 
secured  an  option  on  the  Tipton  Telephone  Company.  The  local  service  has 
not  been  very  satisfactory  and  if  the  exchange  goes  into  the  possession  of  the 
Delaware  &  Madison  Company  it  will  be  rebuilt  with  an  automatic  switch- 
board and  otherwise  improved,  thus  insuring  first-class  service. 

PINCHFURD,  lA. — The  Finchford  Mutual  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000.     Mr.  W.   W.  Plantz  is  president. 

WATERLOO,  lA. — Four  mutual  telephone  exchanges  in  Black  Hawk  County 
have  combined  and  incorporated  with  a  capital  stock  of  $10,000. 

OLDHAM,  KV. — The  Oldham  Telephone  Company  has  been  incorporated 
with  $10,000  capital  stock  by  K.  B.  Blackmore,  R.  B.  Cassady,  Joseph  Saber 
and  others. 

MT.  STERLING,  KY. — The  East  Tennessee  Telephone  Company  has  pur- 
chased several  small  companies  operating  in  this  section  of  the  state.  It  will 
extend  its  system  to  cover  every  part  of  eastern  Kentucky. 

ANN  ARBOR,  MICH. — The  Washtenaw  Home  Telephone  Company  has 
been  granted  a  franchise  in  this  city. 

DIBLEY,  MINN. — The  Barnesville  &  Wolverton  Telephone  Company  will 
build  35  miles  of  line  through  Mitchell  and  Atherton  townships. 

CANON  CITY,  MINN. — The  Canon  City  Rural  Telephone  Company  has 
been  formed  here  to  build  a  line  from  this  city  to  Faribault.  Mr.  H.  H. 
Crossctt  IS  president. 

INDEPENDENCE,  MO. — The  American  Electric  Telephone  Company,  of 
Chicago,  recently  made  shipment  of  a  3000  capacity  common  battery  type, 
mahogany  cabinet  multiple  switchboard  and  exchange  equipment  to  Inde- 
pendence, Mo.  This  switchboard  is  equipped  complete  for  I'our-party  selective 
signaling  system.  The  power  plant  includes  m.ichine.y  ne*.L3a«ry  for  handling 
the   party   line  service. 

ARMSTRONG,  MO. — The  F'armers'  Telephone  Company,  composed  of  far- 
mers of  Burton  and  Prairie  townships,  has  been  organized  by  the  election  of 
the  following-named  officers:  Asa  Thompson,  president;  William  Forbes,  treas- 
urer, and  Bert  Blousett,  secretary.  Scvcnty-hve  farmers  are  stockholders  in 
tlie  company  and  work  is  rapidly  progressing  in  the  erection  of  lines.  This 
company  will  have  connections   with  alt  the   towns  in  Floward   County. 

WEST  POINT,  NEB. — The  Ainsworth  Telephone  Company,  under  the  man- 
agement of  Mr.  Joseph  F.  Jankele,  is  putting  in  a  local  telephone  system. 

FREMONT,  NEB. — Representatives  of  the  independent  telephone  companies 
of  eastern  Nebraska  to  the  number  of  30  met  on  Nov.  lo  and  formed  the 
Nebraska  Independent  Toll  Line  Association.  The  following-named  officers 
were  elected:  President,  I.  D.  Clarke,  Papillion;  secretary,  J.  Howard  Heine, 
Hooper;  auditor  and  treasurer,  W.  D.  Crist,  Fremont.  Rate  committee:  A. 
M.  Munn,  Nebraska  City;  O.  M.  Thorp,  Wahoo;  T.  H.  Pollock,  Plattsmouth; 
J.   C.  Killarney,  Auburn;  A.  E.  Gantt,  F'alls  City. 

LIBERTY,  N.  Y. — The  Liberty  &  Jackson  Telephone  Company,  of  Liberty, 
Tioga  County,  has  been  incorporated;  capital,  $5000. 

BABYLON,  L.  I.,  N.  Y. — The  village  trustees  have  granted  a  telephone 
franchise  to  the  New  York  &  Long  Island  Telephone  Company. 

GALWAY,  N.  Y. — The  Galway  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $5000.     Mr.  C.  F.  Mairs  is  one  of  the  directors. 

EDEN,  N.  Y.^ — The  Eden  Telephone  Company,  of  Eden,  Erie  County,  hai 
been  incorporated;  capital,  $3000.  Directors:  D.  A.  Palmerton,  Y.  C.  Barto 
and  J.  D.  Caskey,  of  Eden. 

.\EWBURGH,  N.  Y.— The  quarterly  meeting  of  the  Orange  &  Sussex  County 
Independent  Telephone   Association    was  held   recently   at   Newburg.      The   com- 


mittee in  charge  of  issuing  the  new  book  of  subscribers  reported  the  work  well 
under  way.     A  connecting  line  to  Albany  is  nearly  completed. 

DRYDEN,  N.  Y. — The  Dryden  Telephone  Company  has  been  incorporated 
here  with  a  capital  of  $10,000.  The  incorporators  are  Edwin  C.  Dedrick, 
Webb  Corbin  and  Alfred  Myers,  of  Dryden. 

BUFFALO,  N.  V. — The  Commercial  Telephone  Company,  of  Gowanda,  has 
been  incorporated  to  operate  in  Erie  and  Cattaraugus  Counties;  capital,  $50,000. 
Directors:  E.  C.  Fisher,  Gowanda;  B.  H.  Phillips  and  E.   L.  Falk,  Buffalo. 

CINCINNATI,  OHIO.— The  Pataskala  &  Hebron  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $65,000. 

BROOKVILLE,  OHIO.— The  Brookville  Telephone  Company  has  increased 
its  capital  stock  from  $6000  to  $10,000.     J.   C.   Snyder  is  president. 

PEMBERVILLE,  OHIO.— The  Pemberville  Telephone  Company  has  bought 
the  interests  of  the  Bradner  Telephone  Company  in  the  Bell  exchange.  The 
new   company    will   rebuild   the   plant  and   install   new   telephones. 

CROOKSVILLE,  OHIO.— The  Crooksville  Telephone  Company  has  been 
ricorporated  with  $10,000  capital  stock  by  J.  C.  Moore,  S.  M.  Winn,  T.  F. 
Wilson,  J.    B.   Rhodes  and  others  to   build  a   local   telephone   system. 

CINCINNATI,  OHIO.— According  to  Cincinnati  dispatches  the  local  Bell 
Telephone  Company's  name  has  been  changed  from  the  City  &  Suburban  Tel- 
egraph  Association   to  the   Cincinnati  &   Suburban   Telephone   Company. 

ELMORE,  OHIO.— The  stockholders  of  the  Ottawa  County  Telephone  Com- 
pany have  reelected  the  present  officers  and  declared  the  usual  semiannual 
dividend.  E.  O.  Harkness  is  president.  A  number  of  improvements  are  be- 
ing arranged   for. 

TOLEDO,  OHIO.— Regarding  a  rumor  that  the  Postal  Telegraph  &  Cable 
Company  had  secured  control  of  some  independent  telephone  lines  in  Ohio, 
denial  is  made  by  local  officials.  It  was  explained  that  a  telephone  company 
desired  the  joint  use  of  a  number  of  poles,  offering  in  return  the  free  use 
of  a  test  station  for  the  telegraph  company  in  a  nearby  town.  The  telephone 
company  also  offered  to  telephone  messages  to  a  few  towns  on  this  route 
where  the  telegraph  company  would  not  locate  offices  for  the  want  of  suf- 
ficient business. 

WHITE  EAGLE,  OKLA,— The  Reservation  Telephone  Company  of  this 
place  has  been  incorporated  with  a  capital  stock  of  $5000.  Mr.  G.  W.  Carsen 
is  one  of  the  directors. 

EASTON,  PA. — The  Easton  &  Bethlehem  Telephone  Company  is  being 
formed  here.     Mr.  J.  D.  Broadhead  is  president. 

PATTON,  PA.— The  Huntingdon  &  Qearfield  Telephone  Company  is  ex- 
tending its  lines  and  is  now  building  40  miles  of  trunk  line  from  Patton  to 
Clearfield. 

VANDERGRIFT,  PA.— The  telephone  system  at  this  place,  with  200  sub- 
scribers, is  operated  by  the  Vandergrift  Electric  Light  &  Power  Company.  The 
subscribers  pay   $1.50  and  $2  a  month. 

LAKE  VIEW,  PA.— Mr.  F.  E.  Benson,  secretary  of  the  Northeastern  Penna. 
Telephone  Company  informs  us  that  his  company  gives  free  use  of  its  lines 
to  all  stockholders,  and  that  it  is  maintained  by  tolls  collected  from  non- 
stockholders. Each  stockholder  pays  $2  per  year.  The  company  has  at  present 
500  subscribers.     During  the  past  year  it  has  added  30  miles  of  toll  lines. 

SPARTANSBURG,  S.  C. — It  is  announced  that  two  additional  copper  metal- 
lic circuits  will  be  strung  between  Selma,  N.  C,  and  Spartansburg,  S.  C,  by 
the    Southern    Bell   Telephone   Company. 

ROCK  HILL,  S.  C. — A  subscription  list  of  354  is  the  record  of  the  Rock 
Hill  Telephone  Company.  General  Manager  J.  E.  Pryor  informs  us  that 
possibly  the  company  may  install  the  central  energy  system  next  year.  The 
company   is  at  present  building  a  30-mile  line. 

SUMTER,  S.  C. — The  Sumter  Telephone  Company  is  moving  into  new 
quarters  and  is  changing  its  system  from  ground  metallic  to  full  metallic  cir- 
cuit. The  company  has  320  subscribers,  with  300  miles  of  toll  line.  It  uses 
apparatus  of  the  Telephone  Manufacturing  Company  and  the  Sumter  Telephone 
Manufacturing  Company,  and  reports  a  steady  growth. 

DENTON,  TEX.— The  Home  Telephone  Company  will  build  lines  throughout 
the  county  for  the  use  of  farmers. 

PETERSBURG,  VA.— The  Petersburg  Telephone  Company  has  begun  to 
build  a  line  from  this  city  to  Chesterfield  Courthouse,  and  will  complete  it  dur- 
ing the  month.  Petersburg  is  now  in  telephone  communication  with  Dinwid- 
die,  Prince  George,  Surry,  Isle  of  Wight  and  Nansemond.  The  lines  are 
rapidly  being  built  to  various  points  around  the  city,  and  within  two  years 
there  will  not  be  an  important  point  in  Southside  Virginia  that  will  not  be 
connected  by  telephone  with  Petersburg.  As  soon  as  the  line  to  Chesterfield 
has   been   completed   the    company  will  build   a   line   to    Mecklenburg,   Va. 

MILWAUKEE,  WIS.— The  West  Shore  Telephone  &  Telegraph  Company 
has  applied   for  a   franchise  in  this  city. 

HUSTISFORD,  WIS.— The  South  Hustisford  Telephone  Company,  of  Hustis- 
ford.  Dodge  County,  has  been  incorporated  with  a  capital  stock  of  $300.  The 
incorporators  are  W.  H.  Jones,  E.  C.  Randell,  E.  E.  Randell,  S.  B.  Jones  and 
H.  O.   Ryder. 

CIUDAD  PORFIRIO  DIAZ,  MEX.— An  extensive  telephone  system  is  to 
be  built  in  this  district  which  borders  on  the  Rio  Grande.  It  will  be  under 
governmental  control  and  a  tax  has  been  levied  to  meet  the  cost  of  construc- 
tion. The  lines  of  the  proposed  system  will  extend  to  all  of  the  principal 
towns  and  larger  ranches  in  the  district. 

OTTAWA,  ONT.— The  organization  of  the  Canadian  Telephone  &  Telegraph 
Company  has  been  completed.  The  total  capital  is  $1,000,000.  Ottawa  will 
be  the  headquarters  of  the  concern,  and  if  it  can  get  a  franchise  from  the 
Council  of  this  city  it  will  begin  the  construction  and  installation  of  iu  ty- 
tern  forthwith.  It  is  empowered  to  build  trunk  lines,  and  ultimately  hope*  t» 
see  its  system  stretching  across  the  continent. 
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ELECTRIC  LIGHT  AND   POWIZR. 

OZAUK,  ALA.~Uond»  tniounling  to  (is.ouo  liave  been  lold  i»r  the  in- 
•tallatixii  i>f  uii  rlri'liic   Ii||lit  plunt. 

I'OKDVCK.  ARK.  I'lic  I'onlyce  Light  &  W»ter  Company  lioi  been  Incor- 
pofatcil    Willi    a   latiilul    dock  o(    tjo.ooo,   of    which    $6.>so    hai    been    tuhicnbcd. 

B.  II.   Wuodi  i*  (imldenl  and  treaiurer,  J.  G.   rattillo,  vice  |>rr>ident,  and  Juhn 
Hampton,  iccrctary. 

YKKKA,  CAU— The  SUkiyou  Electric  Company  ha*  applied  for  an  electric 
(ranchinr  in  tliit  city  and  bidi  for  uid  frinchiie  will  be  received  Nov.  zj. 
J.   K.    llrown   it  City   Clerk. 

TRINIDAIl,  COL.— I're»»  deipatchca  from  Trinidad  alale  that  on  the  morn- 
ing of  Nov.  lo,  dynamite  wu*  exploded  umlcr  llic  electric  power  houae  at 
Hading*,  lo  miles  north  of  Trinidad.  No  damage  waa  tuitained  to  the  ma- 
chinery, though  one  corner  of  the  building  was  dcatroycd.  It  woa  thought  to 
have  been  the  work  of  tome  aympathizer  with  the  strike  in  the  mining  campo. 

SILVKRTON.  COL. — The  fight  which  has  been  on  here  the  past  two  years 
between  the  independent  electric  light  company  and  the  municipal  pl.int  ia 
about  to  culminate  in  disaster  to  the  independent  company.  At  present  incan- 
descent lights  are  furnished  to  cons\iniers  by  each  plant  at  a  rate  of  about 
$1  per  light.  This  rate  is  about  lo  be  still  further  reduced.  The  city  council 
baa  decided  to  levy  a  tax  upon  property  owners  for  the  maintenance  of  the 
city  electric  plant  and  furni-shing  lights  to  all  without  any  direct  charge  there- 
for. It  is  estimated  that  lights  can  thus  be  furnished  at  a  cost  of  not  to 
exceed  50  cents  each  per  month.  This  move,  it  is  said,  will  elTcetually  do 
away  with  the  independent  plant,  as  its  owners  cannot  maintain  their  business 
and  provide  lights  at  a  lower  rate  than  is  now  in  force. 

ID.-MIO  l'"ALLS,  IDA. — A  company  recently  organized  here  contemplates 
establishing  an  electric  power  plant  on  the  Snake  river.  The  estimated  cost 
«•  $75,000. 

BOISli,  in.\. — It  is  stated  that  the  Mercantile  Trust  Company,  of  Boston, 
has  tiled  in  the  United  States  Court  here  a  bill  for  the  foreclosure  of  a  mort- 
gage against  the  Boise-Payette  Electric  Power  Company.  The  mortgage  covers 
$475,000  of  bonds  issued  by  the  company.  The  court  will  be  asked  to  appoint  J. 
W.  Cunningham,  secretary  of  the  Capital  Electric  Light,  Motor  &  Gas  Company, 
as  receiver  to  take  charge  of  the  company.  The  Boise-Payette  Electric  Power 
Company,  it  is  stated,  has  defaulted  in  the  payment  of  its  semi-annual  interest 
amounting  to  $13,250.  Later  reports  are  to  the  effect  that  the  Court  has  ap- 
pointed  Mr.  Cunningham  as  receiver. 

MARSHALL,  ILL. — The  Marshall  Heat  &  Light  Company  has  been  incor- 
porated to  operate  heat,  light  and  power  plants;  capital,  $15,000.  Incorporators: 
Fred  J.  Bartlett,  Harry  B.  Dulaney  and  Walter  Cole. 

JERSEYVILLE,  ILL.— The  Union  Water,  Light  &  Traction  Company  has 
been  incorporated;  capital,  $50,000;  to  operate  power,  light,  heat,  water  and 
railway  plants.     Incorporators:  Owen  Ford,  J.  M.  Gore,  B.  V.  Beekman. 

STERLING,  ILL. — The  City  Council  will  increase  the  price  of  electric  light- 
ing on  Dec.  i.  To  those  using  their  own  meters  the  price  will  be  raised  from 
lie.  to  13c.  per  kilowatt,  and  to  those  using  city  meters  from  12c.  to  14c. 
per   kilowatt.      Discounts  will  be  allowed  for  prompt  settlement  of  bills. 

LA  GRANGE,  ILL. — The  La  Grange  water  works  plant,  which  also  houses 
the  electric  light  plant  from  which  water  and  light  are  supplied  to  that  village 
and  to  Grossdale,  was  destroyed  by  fire  on  Nov.  18.  The  electric  light  plant 
will  be  placed  in  operation  as  soon  as  second-hand  machinery  can  be  secured 
to  tide  over  until  such  a  time  as  new  machinery  can  be  obtained.  In  the  mean- 
time the   village   streets   will    be   in   darkness. 

FT.  W.W'NE,  IND. — The  County  Commissioners  have  authorized  Engineer 
Reilling  to  prepare  plans  for  an  electric  light  plant  for  the  poor  farm,  to  cost 
about  $3,000. 

EAGLE  GROVE,  IA.— The  citizens  have  voted  to  grant  a  franchise  to  the 
Eagle  Grove  Light  &  Heating  Company. 

MILO,  ME.— Dr.  H.  A.  Snow,  F.  E.  Guernsey  and  W.  S.  Owen,  are  in- 
terested  in   the   construction   of   an   electric  plant  here,  to  cost  about  $15,000. 

C.  O.  Sturtevant  is  the  engineer. 

FAIRFIELD,  ME.— The  power  house  of  the  Waterville  &  Fairfield  Electric 
Railway  &  Light  Company,  used  for  the  incandescent  system  of  lighting,  was 
burned  recently.  The  loss  on  the  machinery  was  about  $6000,  covered  by  in- 
surance.    Loss  on  the  building  was  slight. 

LAWRENCE,  MICH.— The  citizens  have  voted  to  issue  $15,000  electric 
light  bonds. 

CAPAC,  MICH. — Bids  will  be  received  Nov.  30  by  the  Board  of  Village 
Trustees  for  furnishing  a  135-hp  horizontal  automatic  engine,  to  be  direct- 
connected  to,  or  to  drive  by  belt  a  single-phase,  60-cycle,  2,30o-volt,  go-kw 
alternator.     John  Hewitt  is  chairman. 

MINNEAPOLIS,  MINN. — Franchise  negotiations  with  the  General  Elec- 
tric Company  are  under  way.  The  corporation  has  consented  to  accept  a  gross 
earnings  tax  in  addition  to  all  other  state,  city  and  county  levies,  and  not  in 
lieu  thereof.  It  is  also  willing  to  have  its  meters  inspected  and  its  lamp 
efficiency  tested  at  regular  intervals  by  city  officials.  The  company  does  not 
object  to  a  rival  concern,  but  says  it  is  unwilling  to  consent  to  a  franchise 
which  carries  with  it  the  legal  power  of  any  private  plant  to  light  the  struc- 
tures   nearby. 

VERSAILLES,  MO. — The  citizens  of  this  place  have  voted  bonds  to  the 
amount  of  $10,000  for  the  purpose  of  erecting  a  city  electric  light  plant 

HANNIBAL,  MO. — The  municipal  board  of  Hannibal  has  retained  the  Ar- 
nold Electric  Power  Station  Company,  of  Chicago,  to  advise  as  to  necessary 
changes  and  the  replacing  of  the  old  system  by  a  modern  one  in  the  near 
future. 

JOPLIN,  MO. — The  United  States  Supreme  Court  at  Washington  has  de- 
.cid^d  the  .case  of  Joplin  City  against  the  Southwest  Missouri  Light  Company  in 


favor  ul  the  city.  Ihr  case  involved  the  right  of  the  cily  tu  rrrct  ligliliiig 
works  of  ila  own,  lu  be  operated  in  coiiipelilion  with  those  uf  the  light  company, 
nil. 0X1.  Ml.S.S  The  deal  haa  brrn  t-losrd  and  the  deed  aigned  tijinifei  1  iiig 
the  aascta  of  the  lliloxi  Electric  Light  Company  10  the  Uiloxi  Electric  Street 
Hallway  &  I'ower  Company.  The  consideration  waa  $29,500  in  caah  and  $18,000 
In  stock. 

NEW  IIKUNSWICK,  N.  J.— The  Public  Service  Corporation  of  Newark 
has  puri'hasrd  the  Central  Electric  Company  plant  here,  which  supplies  this 
cily,  MrUichen,  Hound  llrwik,  Perth  Ainboy,  Woudbridgc  and  Kahway  wilh 
light.  The  company  purchased  the  business,  paying  $17  per  share  (or  all  the 
atock. 

SYRACUSE,  N.  Y. — The  .Syrai  use  Lighting  Company  is  lo  expend  $3u,uuo 
in   equipping   ila   plant    with    atokert. 

IIICKSVILLE,  I„  I.,  N.  Y.— The  Naasau  Electric  Light  &  I'owrr  Company, 
of  Koslyn,  has  secured  the  contract  for  furnishing  50  street  lights,  at  $15 
per   light   per  year. 

NEW  YORK.  N.  Y.— The  Bradley  Universal  Ileal,  Light  &  I'ower  Company, 
of  New  York  Cily,  has  been  incorporated;  capital,  $100,000.  Uirectori:  F.  D. 
Lyon,  H.  A.    Bradley  and  Benjamin   Patterson,  of  New  York  City. 

MALONE,  N.  Y.— The  Fort  Covington  Light,  Heat  &  Power  Company,  of 
Malone,  has  been  incorporated  to  manufacture  electricity;  capital,  $12,000. 
Incorporators:    Patrick   Keefe,  Mida   M.   Kcefe  and  John  O.   Weeks,  of   Malone. 

ROSLYN.  L.  I.,  N.  Y.— The  Nassau  Light  &  I'ower  Company,  of  Roslyn  has 
purchased  property  at  Glenwood,  and  will  remove  to  this  site  the  plant  now 
located  at  Roslyn.  It  is  proposed  to  erect  a  plant  double  the  capacity  of  the 
present  one. 

BATAVIA,  N.  Y.— The  stockholders  of  the  Consolidated  Gat  &  Electric 
Company  have  voted  lo  increase  the  capital  stock  of  the  company  from  $200,- 
000  to  $300,000.  Only  a  portion  of  the  authorized  increase  of  stock  will  be 
issued  at  present.  Subscriptions  for  $25,000  worth  at  par,  $100  a  (hare,  have 
been  received. 

TROY,  N.  Y. — It  is  stated  that  the  Hudson  River  Electric  Power  Company 
has  purchased  a  site,  and  will  soon  commence  constructing  a  transformer 
station  and  office  building.  The  intention  of  the  company  it  to  furnish 
power  to  Troy  by  means  of  a  cable  laid  along  the  bed  of  the  river  from 
Watervliet   to   Troy. 

NEW  YORK,  N.  Y. — The  West  Side  Electric  Company  is  preparing  to 
fight  the  New  York  Gas  &  Electric  Light,  Heat  &  Power  Company.  The  West 
Side  Electric  Company  has  obtained  a  decision  from  the  Appellate  Division 
of  the  Supreme  Court  making  permanent  the  injunction  which  it  had  obtained 
ensuring  it  the  use  of  conduits.  The  concern  will  now  place  its  wires  in  the 
conduits  and  proceed  to  do  business. 

LIDGERWOOD,  N.  D. — A  franchise  for  a  water  and  light  plant  is  sUted 
to  have  been  granted  to  Ralph  Maxwell. 

VALLEY  CITY,  N.  D.— A.  H.  Gray,  of  Valley  City,  hat  bid  $20,500  for 
the  purchase  of  the  city  plant,  including  a  20-year  franchise  to  be  paid  in 
street  lighting. 

HAMDEN  JUNCTION,  CHIC— The  citizens  have  voted  to  issue  bonds  for 
an   electric   light   plant. 

CORTLAND,  OHIO. — The  village  is  desirous  of  securing  a  lighting  plant. 
A  proposition  was  made  by  the  Warren  Electric  Light  &  Power  Company  to 
string  its  lines  to  the  town,   but  the  company  decided   that   it   would   not  pay. 

MILTON,  ORE. — It  was  voted  to  issue  $27,000  bonds,  of  which  $12,000  will 
be  used  for  improvements  to  water  works  and  electric  light  plant. 

EAST  McKEESPORT,  PA.— The  question  of  issuing  $10,000  electric  light 
bonds  is  under  consideration. 

MYERSDALE,  PA.— The  Borough  Council  has  instructed  the  Light  Com- 
mittee to  prepare  plans  and  secure  bids  for  a  municipal  electric  light  plant. 

SHIPPENSBURG,  PA.— The  Shippensburg  Electric  Light  Company  and  the 
Shippensburg  Gas  Company  will  hereafter  be  operated  under  one  management 
for  the  purpose  of  reducing  expenses  and   improving  the  service. 

OIL  CITY,  PA.— Councils  have  refused  the  application  of  the  Central  Dis- 
trict &  Printing  Telegraph  Company  to  install  a  conduit  system  in  this  city. 
The  company  is  now  operating  without  a  franchise,  but  will  rebuild  its  over- 
head system  at  an  expense  of  $12,000. 

BRENHAM,  TEX.— An  electric  light  plant  will  be  installed  in  the  Brenham 
cotton  mill. 

LAMPASAS,  TEX. — It  is  reported  that  the  capacity  of  the  electric  light 
plant  here  is  to  be  increased. 

AUSTIN,  TEX.— The  municipal  electric  light  and  water  works  plant  here 
are  to  be  enlarged.     The  city  water  and  light  commission  can  give  information. 

COLUMBUS,  TEX.— John  A.  Cook  and  Sealy  B.  Moody,  of  LaGrange,  III., 
contemplate  establishing  a  large  electric  power  plant  near  here.  It  is  proposed 
to  construct  a  canal  1000  yards  long  from  the  Colorado  River,  which  will 
afford  a  waterfall  with  a  height  of  about  18  feet  The  electrical  energy  gen- 
erated by  this  plant  is  to  be  used  for  the  operation  of  irrigation,  cotton  mill 
and  flour  mill  machinery.  Messrs.  Cook  and  Moody  represent  a  syndicate  of 
capitalists  who  are  ready  to  invest  in  the  enterprise  if  the  report  is  favorable. 
A  survey  is  to  be  made  with  the  view  of  determining  the  cost  of  the  project 

SPOKANE,  WASH.— Mr.  P.  Johnson,  of  this  city,  and  other  local  capital- 
ists have  arranged  for  the  installation  of  an  electric  lighting  plant  at  Troy,  Ida. 

LEON,  MEXICO. — J.  S.  Martison,  representing  a  syndicate  of  Chicago  cap- 
italists, has  been  investigating  the  situation  in  this  section  with  the  view  of 
establishing  a  large  electric  power  plant  near  here,  the  power  thus  generated 
to  be  utilized  by  industrial  concerns  of  this  city. 

OSHAWA,  ONT. — The  contract  for  an  electric  light  plant  has  been  awarded 
to  Thos.   N.   Deverall,  for  $5,115. 
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The  Electric  railway. 


SANTA  ROSA,  CAL. — The  Santa  Rosa  Railway  Company  lias  been  incor- 
porated here  to  build  an  electric  railway  between  Santa  Rosa  and  Petaluma, 
connecting  with  Sebastapol  and  Forestville.  It  is  stated  that  all  the  rights 
of  \*ay  have  been  secured  and  that  work  will  commence  soon.  The  company 
ii  capitalized  at  $1,000,000,  and  Frank  A.  Brush,  Alfred  D.  Bowen,  Thomas 
Archer,  Francis  Cutting,  Charles  Towne,  L.  T.  Wagner  and  Alfred  G.  Sheath 
are  stockholders.     Burke  Corbet,  of  San  Francisco,  is  treasurer. 

COLORADO  SPRINGS,  COL.— The  announcement  is  made  by  General 
Manager  C.  W.  Wells  that  the  Pike's  Peak  cog  road  is  to  be  operated  by  elec- 
tric power.  Mr.  Wells  states  that  negotiations  have  already  been  entered  into 
with  the  Pike's  Peak  Hydro-Electric  Power  Company  to  furnish  electrical 
energy  for  the  operation  of  the  road  next  season.  General  Manager  Wade,  of 
the  power  company,  is  authority  for  the  statement  that  trolley  cars  can  be  op- 
erated successfully  above  an  elevation  of  12,000  ft.,  and  that  with  proper 
apparatus  the  electrical  storms  abounding  on  and  around  the  summit  of  the 
peak  during  the  summer  months  will  have  no  effect  on  the  operation  of  the 
road  by  electricity. 

SPRINGFIELD,  ILL. — Articles  of  incorporation  for  the  Freeport-Dixon 
Electric  Railway  Company,  with  principal  offices  at  Freeport,  and  a  capital 
■tock  of  $50,000,  have  been  filed.  The  incorporators  and  first  board  of  direc- 
tors are  O.  T.  Smith,  F.  W.  Siecke,  W.  A.  Hance,  Boyd  P.  Hill,  C.  F.  Hil- 
dreth,  R.  P.  Eckert  and  F.  A.  Read,  all  of  Freeport. 

CHICAGO,  ILL. — The  strike  of  the  employees  of  the  Chicago  City  Railway 
continues  and  the  prospect  of  an  agreement  between  the  contending  forces 
seems  to  be  as  remote  as  ever.  On  November  19  all  the  drivers,  including  "tow- 
boys"  at  the  cable  barns  and  wrecking  wagon  drivers,  joined  the  strike.  Ef- 
forts were  made  by  Mayor  Harrison  and  a  committee  of  mediation  to  find  a 
common  ground  on  which  all  the  interests  concerned  might  meet,  but  after  a 
three-hours'  session  no  results  were  attained.  A  session  of  the  joint  conference 
was  held  on  the  20th,  and  it  looked  as  if  the  basis  for  a  settlement  had  been 
reached,  but  all  the  plans  failed  eventually.  The  company  has  determined 
upon  a  fight  which  shall  end  only  when  the  union  employees  have  surrendered. 
The  company  has  issued  a  peremptory  demand  that  the  strikers  who  went  out 
on  Nov.  12  surrender  their  badges  and  other  property  belonging  to  the  cor- 
poration. They  are  then  to  receive  the  money  due  them  for  work  done  pre- 
vious to  the  beginning  of  the  strike.  Cars  are  being  run  on  four  of  the  trunk 
lines  of  the  company,  and  at  last  reports  were  meeting  with  little  interference. 
Both  sides  have,  according  to  the  latest  advices,  declared  their  determination 
not  to  yield  a  single  point. 

ANDERSON,  IND.— The  Council  has  granted  Wallace  B.  Campbell,  of 
this  city,  a  fifty-year  franchise  into  or  through  this  city.  The  proposed  road 
will   connect  Anderson,    Noblesville  and   Lebanon. 

NEWCASTLE,  IND.— The  Indianapolis,  Newcastle  &  Winchester  Trac- 
tion Company  has  been  incorporated,  with  $100,000  capital.  The  officers  are 
B.  F.  Koons,  of  Moorland,  president;  E.  L.  Watson,  of  Winchester,  vice-pres- 
ident; C.  S.  Hernly,  of  Newcastle,  secretary;  Daniel  E.  Storms,  of  Indianapolis, 
treasurer. 

RICHMOND,  IND. — Announcement  is  made  that  the  Columbus,  Greens- 
burg  &  Richmond  Traction  Company  has  disposed  of  its  bonds  in  New 
York.  The  amount  of  money  realized  from  the  first  bond  issue  is  about 
$a, 500,000.  A  preliminary  survey  of  the  line  is  to  be  made  as  soon  as  the 
(eneral  course  of  the  route  is  determined  upon. 

DES  MOINES,  lA. — The  Des  Moines  Ik  Missouri  Railway  Company  has 
filed  articles  of  incorporation.  The  road  will  extend  from  Des  Moines  south- 
west. The  capital  stock  is  $50,000.  George  G.  Wright,  G.  M.  Garver,  George 
Elmore,  J.  A.  Garver,  Jr.,  Leland  Windsor,  A.  R.  Bemis,  F.  H.  Hunter,  M.  H. 
Wilson  are  the  incorporators. 

LEXINGTON,  KY. — The  interurban  electric  railway  between  Lexington 
and  Paris,  Ky.,  owned  by  the  Blue  Grass  Traction  Company,  is  now  in 
operation. 

LOUISVILLE,  KY. — The  Commissioners  of  Harrison  County  have  granted 
a  right  of  way  to  the  Leavenworth  Electric  Railway  Company.  The  company  is 
to  construct  and  operate  an  interurban  line  between  Leavenworth,  New  Albany 
and  White  Sulphur  Springs.  Thomas  P.  Elsworth,  of  Leavenworth,  is  pres- 
ident of  the  company,  and  S.  A.  Seals  is  secretary. 

AUGUSTA,  ME. — Surveys  have  been  completed  for  the  electric  railway 
from  Camden  to  Belfast.  The  distance  is  18  miles.  It  is  proposed  to  con- 
struct the  line  during  1904.     W.   B.   Getchell,  of  Augusta,  is  chief  engineer. 

LEWISTON,  ME.— The  articles  of  association  for  the  Lewiston  &  Ken- 
nebec Street  Railway  have  been  approved  by  the  State  Railroad  Commis- 
sioners, and  the  survey  of  the  road  is  to  br  begun  early  in  the  spring.  The 
road  will  run  from  Lewiston  to  Sabatis.  The  incorporators  are  Sidney  M. 
Bird  and  Maynard  S.  Bird,  of  Rockland;  George  W.  Heselton,  of  Gardiner; 
John  D.  Clifford  and  Charles  C.  Benson,  of  Lewiston,  and  Edward  W. 
Gross,  of  Auburn. 

WESTFIELD,  MASS.— The  Woronoco  Street  Railway  Company  is  building 
an  addition  to  its  power  station  in  Westfield.  Two  new  engines  are  being  in- 
stalled.    A   32S-kw   generator   will   complete   the   equipment. 

BOSTON,  MASS. — It  is  announced  by  the  officials  of  the  Boston  &  Albany 
Railroad  that  the  Newton  Lower  Falls  branch  will  soon  be  operated  by  elec- 
tricity, the  power  to  be  furnished  by  the  Watertown  &  Newton  Electric  Lighting 
Company.  This  branch  is  about  11  miles  long,  and  runs  from  Riverside  to 
Newton  Lower  Falls. 

BOSTON,  MASS.— The  Horse  Neck  Beach  Street  Railway  Company  has 
been  incorporated  at  the  office  of  the  Secretary  of  State,  with  a  capital  stock 
of  $200,000.  The  board  of  directors  consists  of  Benjamin  W.  Carlow,  Henry 
L.  Brett,  Artemas  S.  Pennock,  Alvin  F.  Waite,  Ben.  T.  Smith,  Philander 
H.  Brightman  and  E.   G.  Gifford. 


SPRI.\(;ilELl),  MASS. — The  Springfield  Street  Railway  Company  is  com- 
pleting the  installation  of  machinery  which  will  double  the  capacity  of  it* 
power  plant.  A  30oo-hp  engine  has  been  installed  and  a  battery  of  boilers  is 
being  put  in  which,  when  completed,  will  furnish  35oo-hp.  A  200okw  General 
Electric  generator  completes  the  new  equipment. 

GRAND  RAPIDS,  MICH.— Surveys  have  been  completed  by  the  Grand 
Rapids  &  Southern  Michigan  Traction  Company  for  its  proposed  line  run- 
ning from  Kalamazoo  to  Grand  Rapids.  This  company  was  organized  some 
time  ago,  with  a  capital  stock  of  $1,300,00. 

DETROIT,  MICH.— Henry  P.  Wickham,  of  Detroit,  has  bought  the  fran- 
chises and  grade  of  the  Union  Traction  Company  in  Genesee  County  at  sher- 
iff's sale.  It  is  said  that  he  will  probably  transfer  them  to  the  Ncster-Russell- 
Tarsney  syndicate,  which  is  planning  an  electric  railway  from  Saginaw  to  Flint. 

NASHUA,  N.  H. — The  connecting  link  in  the  electric  railway  service  be- 
tween Concord  and  Boston  will  be  begun  next  Spring.  A  mortgage  has  been 
received  at  the  office  of  the  City  Clerk  by  which  the  Goff's  Falls,  Litchfield  & 
Hudson  Street  Railway  conveys  to  the  American  Loan  &  Trust  Company,  of 
Boston,  all  real  estate  and  other  property  it  may  acquire  to  secure  $300,000  in 
S  per  cent,  gold  bonds.  It  is  understood  that  this  amount  will  be  used  to  equip 
the  road. 

WOODSFIELO,  OHIO.— The  Barnesville  &  Woodsficid  Electric  Railway 
Company,  of  Barnesville,  has  been  incorporated,  with  $25,000  capital  stock. 
The  line  will  open  up  territory  not  reached  by  either  steam  or  electric  roads. 

LIMA,  OHIO.— The  Western  Ohio  Railway  Company  has  finished  its  line 
from  Lima  to  Piqua,  Wapakoneta  to  St.  Marys,  Cclina,  New  Bremen  and 
Minster,  a  total  of  78  miles.  Service  was  inaugurated  Nov.  i.  Arrangements 
are  now  being  made  for  running  cars  direct  from  Lima  to  Dayton  without 
change. 

LANCASTER,  PA. — A  preliminary  survey  has  been  made  of  the  proposed 
Lancaster  &  Southern   Electric   Railway. 

LEBANON,  FA. — Surveys  have  been  completed  and  right  of  way  obtained 
for  the  proposed  electric  railway  between  Palmyra  and   Valley  Glen   Park. 

JOHNSTOWN,  PA. — It  is  stated  that  work  is  to  be  commenced  by  Feb. 
I  on  the  projected  Conemaugh  Valley  Street  Railway  to  connect  this  city  and 
Ebensburg.     The  line  will  run  via  South   Fork,  Maple  and  Wilmore. 

BLOOMSBURG,  PA.— At  a  recent  meeting  of  the  Bloomsburg  Town  Coun- 
cil an  ordinance  was  passed  granting  the  Danville  &  Bloomsburg  Electric  Rail- 
way entrance  to  the  town.  The  new  road  will  be  ten  miles  long,  extending 
from  Danville  to  Bloomsburg.  The  entire  right  of  way  has  been  obtained  by 
the  company,  and  work  will  be  begun  by  the  contractor  next  spring. 

SUNBURY,  PA.— Surveys  for  the  extension  of  the  Shamokin  Extension 
Electric  Railway  Company  through  Irish  Valley  to  a  connection  with  the 
lines  of  the  Sunbury  &  Northumberland  Electric  Railway  on  Second  Street 
have  been  completed.  The  line  will  run  via  Augustinville  and  Seven  Points, 
and  nearly  all  the  right  of  way  has  been  secured.  Track  laying  will  be  com- 
menced about  April  i. 

WAYNESBORO,  PA. — Surveys  are  being  made  for  an  electric  railway 
between  this  city  and  Hagerstown,  Md.,  connecting  the  lines  of  the  Chambers- 
burg,  Greencastle  &  Waynesboro  and  Hagerstown  Electric  Railway  systems. 
The  line  will  be  about  11  miles  long,  and  the  cost  of  building  and  equipping 
will  be  borne  jointly  by  Pennsylvania  and  Hagerstown  capitalists.  The  build- 
ing of  the  Chambersburg,  Greencastle  &  Waynesboro  line  has  almost  reached 
Greencastle. 

WELLSBORO,  PA.— A  public  meeting  in  the  interests  of  the  proposed 
electric  railway  between  Wellsboro  and  Elmira,  N.  Y.,  was  held  here.  H.  M. 
Rhymer,  of  Elmira,  the  chief  promoter,  states  that  the  cost  of  construction 
will  be  about  $1,000,000.  It  is  intended  that  people  living  along  the  pro- 
posed route  take  about  $200,000  worth  of  stock.  After  the  completion  of  the 
main  line  branches  from  Covington  to  Blossburg,  6  miles,  and  from  Sullivan 
to  Troy,  9  miles,  will  be  considered. 

DOWNINGTOWN,  PA— The  West  Chester  Street  Railway  Company  now 
obtains  all  the  power  for  operating  its  cars  in  West  Chester  from  the  power 
house  in  this  borough.  Formerly  power  was  leased  in  West  Chester.  With 
the  completion  of  the  Lenape  power  house  the  company  will  have  three 
power  houses  within  13  miles  of  West  Chester— Downingtown,  Coatcsville  and 
Lenape.  The  site  for  the  new  power  house  at  Lenape  has  been  changed  slightly, 
and  water   for  the  boilers  will  now  be  drawn   from   the   Brandywine   Creek. 

YORKTOWN,  VA.— The  extension  of  the  lines  of  the  Newport  News  Rail- 
way &   Electric   Company  to  Yorktown  is  about  to  materialize. 

OSHKOSH,  WIS. — The  Common  Council  has  passed  an  ordinance  granting 
a  franchise  to  the  Fond  du  Lac  &  Oshkosh  Electric  Railway  Company.  The 
franchise  provides  that  the  company  pay  to  the  city  $35,000  in  instalments  of 
$1000  per  year.  The  company  has  agreed  to  pay  $21,000  in  instalments  of 
$500  a  year. 

VICTORIA,  B.  C. — G.  H.  Gray,  of  Victoria,  is  surveying  for  a  monorail 
railway,  which  a  syndicate  of  Minneapolis  capitalists  proposes  to  build.  The 
route  will  be  up  Hall  Creek,  Upper  Duncan  and  the  west  fork  of  the  Lardeau, 
all  in  the  Lardeau-Duncan  district. 

LONDON,  ONT.— The  deal  between  the  Southern  Traction  Company  and 
the  English  syndicate  which  is  financing  the  scheme  to  build  an  electric  rail- 
way has  been  closed  and  the  money  placed  at  the  disposal  of  the  local  company. 

WALKERVILLE,  ONT.— The  Ontario  Traction  Company,  of  Walkerville. 
Ont.,  has  taken  out  papers  of  incorporation  to  construct  an  electric  railway 
from  Windsor  to  Chatham,  Ont..  through  Walkerville,  and  surveys  will  be 
made  at  once.  The  incorporators  are  Willis  F.  Brown  and  F.  M.  Ohl,  of 
Toledo,  Ohio,  with  C.  M.  Walker,  E.  F.  Ladore  and  J.  H.  Cobum,  of  Walker- 
ville, Ont.,  Canada.  Willis  F.  Brown,  of  Toledo,  Ohio,  is  general  manager 
and  chief  engineer. 
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Niiw  Industrial  companies. 

TIIK  RHCll'ROrATIiN(;  KDIARY  ENOINK  lUMTANY.  ul  New  Yoik. 
hti  bcrii  iiK'»r|>orulrtl;  capiul,  $100,000.  Dirrclori:  C.  !•'.  Jrwcll.  A.  M.  I)» 
vitUoii.   Nfw    York;   Merman   NriUoii,  South   Hrouklyn. 

THE  NIAGARA  GARAIIK  COMJ'ANY.  of  Niagara  TalU.  N.  Y..  hat  l>eri. 
incorporatol  10  tiianiilncliirr  varioua  kinda  of  inolora.  Capital,  $5000.  In- 
corporator.: A.  II.  C.  lUrdwIik,  II.  S.  Malhcwi.  W.  I-  AUann,  all  of  Niagara 
Falla,   N.   Y. 

Till-:  MOI.INK  INCANllKSCKNT  LAMT  COMTANY  haa  been  Incor- 
porated ot  Muline,  111.,  to  man  11  fail  11  re  eleitrital  apputuliia.  Tlir  capital  atock 
It  $30,000.  the  iniorporatora  heiiiK  Allwrl  II  Krnllrr,  Conrnil  I'".  Ciruli.  Sr  . 
anil    Klmer    K.    Morgan. 


PERSONAL. 


MK.  HOWARD  S.  KNOWLTON,  of  Uoiton.  hut  recently  joined  the  en 
ginrrruiK  department  of  the  Colorado  Telephone  Conip.iny.  and  it  now  atatloned 
lit  the   Denver  hendguartert. 

MK.  CllARl.KS  IlKIGllT.  I'-  R.  S.  E..  so  well  known  in  connection  with 
his  writings  on  the  history  of  the  submarine  cable,  is  writing  the  story  again 
in  popular  form  for  the  llrilish  publishing  house  of  Sir  Ccorge   Ncwncs. 

MR.  I>.  MAZENKT,  of  Mexico  City,  managing  director  of  the  Mexican 
General  Electric  Company,  which  concern  represents  the  interests  of  the  Gen- 
eral Electric  Company  in  Mexico,  left  this  week  for  home  after  some  six 
weeks'  sojourn  in  the  Stntes- 

MR.  ROBERT  McK.  DOBLE,  the  consulting  engineer,  has  returned  to  San 
Francisco  after  an  absence  of  several  months  in  Mexico,  having  completed  the 
installation  of  the  hydro-electric  power  plant  and  transmission  of  the  Guana- 
juato Power  and  Electric  Company. 

MR.  CALVIN  W.  RICE,  consulting  electrical  engineer  with  the  General 
Electric  Company,  delivered  an  address  recently  on  electrical  development  before 
the  New  England  Loft  Dried  Paper  Manufacturers'  Association  at  their  ban- 
quet  at  the    Nyassett  Club.   Springfield.    Mass. 

MR.  J.  K.  ROBINSON,  of  Iquique,  Chili,  who  represents  the  Westinghouse 
and  other  prominent  American  manufacturing  interests  in  Chili,  Peru,  Bolivia 
and  Ecuador,  will  leave  for  home  Dec.  i.  He  is  at  present  at  the  offices  of  the 
William   E.  Peck  Company,  116  Broad  Street,  New  York. 

MR.  E.  B.  ELLICOTT.— A  telegram  from  Chicago  advises  us  that  the  city 
electrician  of  Chicago.  Mr.  Edward  B.  Ellicott,  has  been  appointed  chief  elec- 
trical and  mechanical  engineer  of  the  St.  Louis  Exposition  and  has  been 
granted  leave  of  absence  by  Mayor  Harrison  from  December  i  to  May  i. 

PROF.  C.  P.  MATTHEWS,  of  Purdue  University,  is  on  leave  for  treat- 
ment of  his  eyes  which  appear  to  have  been  seriously  affected.  He  has,  how- 
ever, associated  himself  temporarily  with  the  Lamp  Testing  Bureau  in  New 
York  City,  taking  up  duties  that  will  not  tax  his  sight.  His  friends  hope  for 
early  and  complete  recovery. 

MR.  E.  O.  C.-\ROLAN,  manager  of  the  London  offices  of  the  General  Elec- 
tric Company  and  director  of  the  British  Thomson-Houston  Company,  Lim- 
ited, is  now  on  a  visit  to  this  side.  At  present  he  is  on  the  Pacific  Coast, 
whence  he  will  go  to  Mexico  for  the  purpose  of  gaining  an  insight  into  the 
principal    electrical    projects   in    the    Southern    Republic. 

MR.  C.  F.  CUTLER.— Charles  F.  Cutler  has  been  elected  a  director  and 
president  of  the  Hudson  River  Telephone  Company,  James  H.  Manning,  of 
Albany,  who  has  filled  the  office  of  president  for  a  number  of  years,  retiring. 
Mr.  Cutler  is  president  of  the  New  York  Telephone  Company,  the  New  York 
&  New  Jersey  Telephone  Company,  and  the  New  York  &  Pennsylvania  Tele- 
phone Company. 

MR.  HENRY  L.  SHIPPY,  New  York  manager  of  the  John  A.  Roebling's 
Sons  Company,  has  been  seriously  ill  with  apnendicitis,  but  we  are  glad  to 
state  is  now  recovering  rapidly,  without  the  necessity  of  an  operation.  This 
news  of  convalescence  is  most  cheering  to  a  host  of  friends  and  will,  we  know, 
be  hailed  with  pleasure  not  only  under  the  snowy  peak  of  Fujiyama  but  on  the 
streets  of  Johannesburg — wherever  this  popular  prince  of  good  fellows  has 
wandered  as  a  globe  trotter. 

MR.  A.  FREDERICK  COLLINS  has  obtained  permission  from  the  Navy 
Department  to  install  experimental  apparatus  for  wireless  telephony  on  the 
battleships  Kearsarge  and  Alabama.  These  two  vessels  are  now  moored  about 
one  hundred  and  fifty  yards  apart  at  the  Brooklyn  Navy  Yard.  Mr.  Collins 
will  erect  telephone  booths  on  each  ship.  He  will  work  under  the  supervision 
of  Lieutenant  Hudgins,  of  the  Kearsarge.  Wireless  telegraphy  has  been  the 
subject  of  several  experiments  in  the  Navy  Department,  and  several  vessels 
are  equipped  with  the  apparatus,  but  wireless  telephony  has  not  been  tried  in 
any  navy  in  the  world.  If  the  results  are  satisfactory,  the  West  Indian 
squadron  will  make  further  trials  this  winter  in  Caribbean  waters. 

MR.  J.  D.  CRARY  has  been  elected  president  of  the  American  Trade  Press 
Association,  which  has  a  membership  of  more  than  100  of  the  largest  trade  and 
technical  publications  of  America.  He  succeeds  Mr.  J.  M.  Wakeman.  of  the 
Electrical  World  and  Engineer.  Mr.  Crary  is  the  founder,  owner,  and 
managing  director  of  The  New  York  Lumber  Trade  Journal,  and  the  founder 
of  the  New  York  Lumber  Trade  Association.  Mr.  Crary  has  been  secretary 
of  that  association  since  its  start,  eighteen  years  ago.  He  is  also  connected 
with  the  Association  of  Dealers  in  Masons'  Building  Materials.  He  is  a  Di- 
rector and  Chairman  of  the  Membership  Committee  of  the  Apollo  Club  of 
Brooklyn,  and  a  member  of  Montauk  Lodge  No.  286,  F.  &  A.  M. 

MR.  B.  F.  WASSON,  of  Clinton,  111.,  the  president  of  the  Farm  &  City 
Telephone  Company,  which  is  one  of  the  largest  independent  telephone  com- 
panies in  the  State  of  Illinois,  has  been  assigned  the  position  of  making  a  display 
of    the   evolution    of   the   independent   telephone    in    the    Electricity    Building   at 


Ihr  Worlirk  l''ulr  at  St.  lafui*  Jlr  haft  liliriidy  qutir  a  tollriiiuii  ul  the  dil- 
fercnt  partt  ul  tonic  of  Ihr  old  irlrphtmrt,  but  itkt  hit  trlrphoiir  fiirndl  to 
help  bim  out  in  thit  undrrttking,  by  tending  •  telephone  or  any  purl  of  ■  tel- 
ephone that  it  not  commonly  (ound.  to  be  placed  in  thit  cullciliun.  Evcry- 
thlng  that  la  cnliutird  in  Mr.  Wttum't  cure  will  be  taken  care  of.  and  when 
put  on  exhibition  will  have  the  iiuiiie  of  the  loaiirr.  when  patented,  and  man 
ufactuied  by  whom.  When  the  Expuiltiun  it  over  the  articlet  will  be  retuinc^ 
if   requrilcd   without   any   cxpeiite. 

MR.  ORKIN  K.  DUNI.AI',  the  well-known  writer  on  Niigtra  loplct,  hat  t 
very  inlermtliig  article  In  the  December  Uoohtovert'  MogOMine  on  "The  i'rotl 
King  of  Niagara."  He  figurrt  out  that  the  "ice  bridge"  there  would  tupixjrl 
a  ao  ttoiy  tkytcraper  and  at  to  the  l-'ullt  running  dry,  tayt:  "On  the  jvlh  of 
March,  1H48,  Niagaia  ran  ilry  at  a  retult  of  a  great  icc  jam  at  the  entrance  to 
the  river  near  BuIIbIo.  At  that  time  the  ice  twept  down  the  lake  in  lucb 
quantities  that  a  jam  of  iinutuul  proportiont  wat  created  at  the  entrance  to  the 
river.  So  effective  wat  the  ice  jam  that  no  water  patted  around  it.  After  the 
fallt  had  drainril  the  river  channel  the  spectacle  of  the  fallt  running  dry  wat 
developed.  There  were  many  remarkable  tighta,  and  reiidentt  of  the  locality 
ventured  to  placm  that  llicy  had  never  expected  to  reach.  lionet  were  driven 
far  out  in  the  river  bed,  and  the  mott  distant  pointt  in  midstream  knew  the 
sound  of  footsteps.  Millers,  when  called  in  the  morning,  were  amazed  tt 
the  information  that  there  was  no  water  in  the  river.  People  left  Table  Rock, 
on  the  Canadian  aide,  and  walked  along  the  brink  of  the  Horiethoe  fall  one- 
third  of  the  way  over  to  Goat  Island.  On  March  33,  1903,  a  similar  con- 
dition   existril." 


LEGAL. 


TOI.EIXJ  TELEPHONE  RATES.- Suit  has  been  filed  in  the  Ohio  Supreme 
t'ourt  to  test  the  question  of  the  right  of  the  Toledo  Home  Telephone  Com- 
pany to  charge  a  rate  in  excess  of  the  amount  fixed  in  its  franchise. 

TELEPHONE  .SUBWAY  FRANCHISE.— The  application  of  the  Independ 
cnt  Telephone  Company,  of  New  York,  to  run  its  wires  in  the  subway  of  the 
Rapid  Transit  Railroad  has  been  denied  by  the  New  York  supreme  court. 
Reference  was  made  to  this  application  in  our  issue  of  Nov.   14  last. 

PAYMENT  OF  EXCESS  FARE.— At  Hudson,  N.  V.,  on  November  18, 
City  Court  Judge  Tilden  decided  in  favor  of  the  Albany  &  Hudson  Railroad  a 
case  which  rose  from  the  refusal  of  two  men  to  pay  5  cents  excess  demanded 
of  them.  When  the  men  persisted  in  their  position  the  conductor  ran  the  car 
hack  to  Police  Headquarters  and  had  them  arrested  for  violating  a  city  ordi- 
nance. The  question  now  decided  in  the  affirmative  was  whether  the  company 
could  sell  tickets  at  10  cents  in  the  office  and  charge  15  to  those  who  paid  on 
the  train,  even  if  the  office  were  not  open  at  all  hours  during  the  running  of 
trains.  Judge  Tilden  decided  that  a  refusal  to  pay  fare  under  these  circum- 
stances constituted  disorderly  conduct  within  the  meaning  of  the  city  ordinance. 

SUBWAY  COMPA.NY  SUED.— Corporation  Counsel  of  New  York  City  has 
brought  suit,  by  direction  of  the  Mayor,  against  the  Consolidated  Electrical 
Subway  Company.  The  complaint  says  that  the  annual  statements  of  the 
company  to  the  Comptroller  were  "false,  fraudulent,  untrue  and  made  in  bad 
faith,"  and  that  its  net  annual  profits  have  for  a  long  time  exceeded  10  per 
cent  on  the  actual  cash  invested,  one-third  of  which  surplus,  under  its  con- 
tract, should  have  gone  to  the  city  and  has  not  been  paid.  The  city  demands 
an  accounting  and  that  it  be  decreed  that  the  company  has  failed  to  observe 
the  terms  of  its  contract  in  such  a  way  as  to  bring  into  operation  another 
clause  of  the  contract,  under  which,  upon  such  failure  the  city  may  take  pos- 
session of  the  subways  on  certain  specified  terms. 

FRANCHISES  CANNOT  BE  UNREASONABLE.— The  supreme  court  of 
Wisconsin  has  just  handed  down  a  decision  which  virtually  determines  the 
extent  to  which  communities  can  go  in  granting  public  service  franchises.  The 
Northwestern  Heat,  Light  &  Power  Company  obtained  a  franchise  from  the 
village  board  of  West  Allis,  Wis.,  authorizing  it  to  furnish  lights  for  fifty 
years  at  $120  per  lamp  per  year.  The  franchise  was  submitted  to  a  vote  of 
the  people  and  ratified.  Notwithstanding  that  certain  citizens  brought  action 
to  set  it  aside  on  the  ground  that  it  was  unreasonable,  both  as  to  the  time 
the  franchise  ran  and  the  cost  of  the  lights.  Expert  testimony  was  taken  as 
to  the  cost  of  producing  lights  and  the  probable  cost  in  the  future.  Judge 
Tarrant  in  the  lower  court  decided  the  point  in  favor  of  the  company  because 
the  people  had  voted  in  favor  of  the  franchise,  and  held  that  it  was  not  suf- 
ficiently unreasonable  to  warrant  the  court  in  overriding  the  expressed  wishes 
of  the  people  most  interested.  The  supreme  court,  however,  decided  that  it 
was  so  unreasonable  that  it  could  not  stand  and  reversed  the  decision  of  the 
lower  court- 

CONTRACTS  BY  TELEPHONE.— When  J.  W.  Young  went  to  the  Klon- 
dike, in  1898,  he  left  instructions  with  a  friend  to  have  a  trunk  stored  with 
the  Seattle  Transfer  Company.  This  friend,  a  Mr.  Ramsey,  accordingly  called 
up  the  company  by  telephone  and  asked  them  to  call  for  the  trunk.  A  second 
request  was  made  before  the  trunk  was  taken  away.  Mr.  Ramsey  did  not  recog- 
nize the  voice  answering  him  at  the  telephone  and  had  no  means  of  proving 
that  a  Seattle  Transfer  Company  agent  got  the  trunk,  save  that  some  one, 
whom  he  did  not  see,  called  for  it.  In  the  Summer  of  1891  Mr.  Young 
wrote  down  from  Alaska  to  Mr.  Ramsey  to  have  the  trunk  forwarded  to  him. 
The  Seattle  Transfer  Company  was  unable  to  find  the  property  in  its  warehouse 
and  denied  ever  having  received  it.  A  suit  followed  and  on  the  strength  of 
the  telephone  conversation  a  jury  gave  Mr.  Young  $240  damages.  The  Su- 
preme Court  of  the  State  of  Washington,  in  ordering  a  reversal,  holds  that 
"communications,  when  material  to  the  issues,  through  the  medium  of  the  tele- 
phone, may  be  shown  in  the  same  manner  and  with  like  effect  as  conversation 
had  between  individuals  face  to  face,  but  the  identity  of  the  party  sought  to 
be  charged  with  liability  must  be  established  by  some  testimony  either  direct 
or  circumstantial.  To  hold  parties  responsible  for  answers  made  by  uniden- 
tified persons  in  response  to  calls  at  the  telephone  from  their  offices  or  placet 
of  business  concerning  their  affairs  opens  the  door  for  fraud  and  imposition 
and  establishes  a  dangerous  precedeiit  which  is  not  sanctioned  by  any  rule  of 
law  or  principle   of  ethics  of  which    we  are   aware." 


November  28,  1903. 


ELECTRICAL    WORLD     and    ENGINEER. 


899 


Xttabe  Botes. 


CKOCKEK  VVHKELER  COMl'ANY.  Ampere,  N.  J.,  has  established  head- 
quarters for  the  Southern  representative  of  its  Washington  office,  Mr.  S. 
M.   Conant,   at  425   Empire   Building,   Atlanta,  Ga. 

AMERICAN  REFLECTOR  &  LIGHTI.NG  COMPANY,  Chicago,  has  been 
compelled  by  increase  of  business  to  take  larger  quarters  and  is  now  located 
at  199  to  205  Van  Buren  Street  and  275  Franklin  Street,  that  city. 

F.  BISSELL  COMPANY,  wholesale  electrical  supplies  and  machinery, 
Toledo,  Ohio,  has  just  issued  a  bulletin,  No.  6,  showing  some  61  different 
kinds  of  wires,  strands  and  cables.  It  can  be  had  on  application.  It  repre- 
sents a  great  deal  of  trouble  and  expense  and  is  very  interesting. 

ZENITH  LAMPS. — The  heavy  demand  for  Zenith  lamps  swamped  the  man- 
ufacturers and  delays  were  the  consequence.  The  Electric  Appliance  Company 
of  Chicago,  general  sales  agent,  now  reports  a  big  stock,  and  states  that  the 
large  increase  in  tlie  factory  output  will  mean  no  more  delays  in  filling 
orders  for   this  specialty. 

AUTOMATIC  ELECTRIC  COMPANY,  of  Chicago,  has  issued  a  "bul- 
letin dc  luxe"  containing  letters  received  from  subscribers  to  the  big  automatic 
telephone  exchange  built  by  the  company  for  the  Dayton,  Ohio,  Home  Tele- 
phone Company.  It  contains  also  letters  from  the  management,  and  other 
matter,  constituting  a  record  of  great  interest  as  to  results  in  the  automatic 
field. 

THE  REYNOLDS  ELECTRIC  FLASHER  MFG.  COMPANY  has  recently 
made  changes  and  additions  to  its  shop  which  will  enable  it  to  meet  the  in- 
creasing market  for  sign  flashers  and  to  fill  orders  more  promptly  than  hereto- 
fore. The  demand  during  the  past  fall  has  been  so  large  that  the  company 
has  had  difificulty  in  keeping  up  with  its  orders;  hence  the  need  of  increased 
facilities. 

THE  STERLING  ELECTRICAL  MFG.  COMPANY  has  brought  out  a 
pocket  tape  measure  enclosed  in  a  neat  celluloid  case  on  which  is  inscribed 
the  name  of  the  company  and  an  illustration  of  the  Sterling  special  incan- 
descent lamp.  The  latter  shows  the  illumination  of  the  lamp  as  being  i6-cp 
from  all  light-giving  points  of  the  bulb.  The  New  York  office  of  the  company 
is  in  charge  of  Mr.  Francis  Granger,  at  26  Cortlandt  St. 

THE  K.  &  B.  COMPANY,  56  North  7th  Street,  Philadelphia,  has  recently 
been  appointed  local  agent  for  Buckeye  incandescent  lamps.  This  company  is 
also  agent  for  the  Electric  Carriage  Call  Company's  system  and  has  effected 
several  installations  in  Philadelphia.  Among  the  other  specialties  in  which 
the  K.  &  B.  Company  is  doing  a  good  business  are  Hadaway  electric  heating 
apparatus  and   Norden-Eittner  interchangeable   letters   for  sign   work. 

MR.  GEORGE  II.  MOSEM.\N  has  been  appointed  selling  agent  for  the 
Weston  Electrical  Instrument  Company  with  offices  at  176  Federal  Street, 
Boston.  This  is  a  new  departure,  and  Mr.  Moseman  is  the  first  selling  repre- 
sentative that  company  has  had  in  this  territory.  Mr.  Moseman  was  connected 
with  the  old  United  Edison  Company  and  with  the  Edison  General  Electric 
Company  for  four  years  prior  to  the  formation  of  the  General  Electric  Com- 
pany,  with  which  he   had  a  connection  also  of  ten  years'   standing. 

THE  COLONIAL  SIGN  COMPANY,  of  Akron,  Ohio,  is  the  company  mak- 
ing electric  signs  in  which  the  letters  are  of  white  vitreous  porcelain,  as 
already  described  in  Electrical  World  and  Engineer.  One  of  the  latest 
orders  it  filled  is  a  sign  for  the  Hotel  Rodman,  Philadelphia,  the  owner  of 
which  is  the  Hon.  John  Wanamaker.  The  order  was  secured  not  only  be- 
cause of  the  beauty  of  the  sign  letter  and  its  legibility  both  day  and  night, 
but  because  of  the  safety  of  construction,  including  the  impossibility  of  short 
circuit  and  other  electrical   faults. 

FREIGHT  ON  NEW  YORK  CENTRAL.— New  York  Central  officials  have 
made  public  the  running  time  of  a  freight  train  loaded  with  export  cotton, 
which  is  was  said  holds  the  freight  record  between  Montreal  and  New  York. 
The   train   made   the  435   miles  between   Valleyfield,  Quebec   and   New   York   in 


16  hours  and  20  minutes.  Two  hundred  bales  of  Egyptian  cotton  were  in 
store  at  Valleyfield,  a  few  miles  south  of  Montreal.  They  had  been  sold  to 
Liverpool  spinners  and  in  order  to  make  delivery  it  was  necessary  to  get  the 
cotton  to  New  York  within  seventeen  hours. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  111.,  has  issued  a  cir- 
cular calling  attention  to  its  line  of  electric  fixtures.  One  room  of  its  es- 
tablishment has  been  especially  fitted  up  for  the  purpose  of  its  fixture  display. 
It  is  tastily  decorated  and  the  display  itself  while  not  large  is  of  an  exceed- 
ingly attractive  nature.  The  fixtures  shown  are  varied,  including  almost  ev- 
erything of  electrical  or  combination  nature,  also  glassware  and  trimmings. 
The  display  is  a  convincing  proof  that  the  company  is  in  the  fixture  business 
to  stay  and  is  prepared  to  take  care  of  that  class  of  trade. 

ELECTRICAL  DATA.— The  ChaseShawmut  Company,  Ncwburyport,  Mass., 
has  just  issued  the  1904  edition  of  its  pamphlet  containing  electrical  data. 
There  is  a  great  deal  of  information  in  the  pamphlet  in  the  way  of  rules, 
formulas,  wire  and  other  tables,  all  of  which  are  constantly  being  referred  to 
by  engineers.  Switchboards  are  also  given  prominent  attention,  and  many  illus- 
trations show  how  they  are  constructed  and  connected.  Various  illustrations 
show  completed  switchboards  manufactured  by  the  Chase-Shawmut  Company. 
Other  products  of  the  company,  including  fuses,  conduit  boxes,  rail  bond*, 
etc.,   are  represented. 

LAMP  TESTING  BUREAU. — The  equipment  of  the  new  electrical  testing 
laboratories  of  the  Lamp  Testing  Bureau  at  Both  Street  and  East  End  Avenue, 
New  York,  is  planned  to  be  as  complete  and  up-to-date  as  a  wise  and  liberal 
management  can  make  it.  Nothing  better  indicates  the  broad  policy  of  the 
company  than  the  fact  of  its  having  recently  sent  its  test  officer.  Dr.  Clayton 
H.  Sharp,  to  inspect  all  of  the  principal  electrical  laboratories  of  Europe,  so 
that  on  his  return  he  may  be  better  able  to  equip  the  new  laboratories  to  meet 
the  needs  of  those  who  require  its  services.  During  Dr.  Sharpe's  absence  the 
company  has  secured  the  services  of  Dr.  C.  P.  Matthews,  late  of  Purdue  Uni- 
versity, to  advise  concerning  the  photometric  equipment  of  the  new  laboratories. 

ALLIS-CHALMERS  ENGINES  IN  FOREIGN  COUNTRIES.— The  AUis- 
Chalmers  Company  has  just  issued  a  78-page  booklet  containing  a  list  of  foreign 
users  of  engines  built  by  it.  This  record  shows  that  of  a  large  number  of 
AUis-Chalmers  engines  are  used  in  almost  every  country  on  the  face  of  the 
earth,  and  is  strong  evidence  of  the  high  regard  with  which  this  make  of 
engine  is  held  throughout  the  world.  Scattered  through  the  pages  of  the 
pamphlet  are  illustrations  representing  the  different  types  of  machines  pro- 
duced by  this  company.  In  general  the  line  includes  engines  for  power  pur- 
poses, pumping  engines,  hoisting  engines,  blowing  engines  and  air  compressors. 
Views  of  the  company's  various  and  thoroughly  equipped  plants  are  also  pre- 
sented. This  list  is  particularly  interesting  as  an  evidence  of  the  vitality 
of  American  industry  and  enterprise. 

THE  ELECTRIC  CONTRACT  COMPANY,  202-204  Centre  Street,  New 
York  City,  has  just  issued  a  very  handsome  catalogue,  No.  4,  with  regard  to 
its  electrical  novelties  of  all  kinds,  including  particularly  dry  batteries,  Wil- 
liams' spark  coils,  Jaeger  incandescent  bulbs,  and  automobile  supplies.  The 
catalogue  illustrates  a  number  of  portable  lights  combining  dry  battery  and 
miniature  incandescent  lamps  put  up  in  flask  and  stick  form,  as  well  as  in 
tapers,  watchstands,  scarf  pins  and  other  specialties.  It  includes  also  the 
company's  electric  gas  lighter,  medical  set  of  Ecco  apparatus,  dental  lamps, 
testing  sets  and  other  varieties  of  that  character.  A  special  section  of  the 
catalogue  is  devoted  to  the  Williams  spark  coils,  which  are  put  up  in  very  handy 
and  compact  form,  and  arranged  in  multiple  for  special  automobile  purposes. 
A  separate  section  of  the  catalogue  is  also  devoted  to  the  Jaeger  miniature 
incandescent  lamps,  which  have  long  been  before  the  public,  and  which  enjoy 
an  excellent  reputation.  These  are  profusely  illustrated  with  prices  and  de- 
scriptive data.  A  page  is  devoted  to  the  Phoenix  handy  receptacle  for  trimming 
Christmas  trees  and  general  decorative  work.  This  receptacle  is  fitted  with 
two  triple  insulated  leading  wires  and  provided  with  a  sharp  pointed  screw 
thoroughly  insulated  by  mica  washers  and  which  sticks  easily  into  either  hard 
or    soft    wood. 


UNITED   STATES   PATENTS   ISSUED  NOVEMBER   17,   1903. 

[Conducted  by  Wm.  A.  Rosenbaum,  Patent  Attorney,  140  Nassau  St.,  N.  Y.] 
744,018.  METHOD  OF  FORMING  COILS  FOR  ELECTRICAL  APPA- 
RATUS; Edward  L.  Aikcn,  Schenectady,  N.  Y.  App.  filed  Dec.  5,  1898. 
A  coil  made  by  bending  a  relatively  wide  and  thin  strip  of  conducting 
material  edgewise  into  a  helix  without  reduction  of  cross-sectional  area. 
744,041.  TELEGRAPHIC  CODE;  Charles  G.  Burke,  Brooklyn,  N.  Y.  App. 
filed  Sept.  21,  1901.  In  this  code  each  character  consists  of  two  parts, 
each  composed  of  one  or  more  dots  and  each  part  having  a  numerical 
signification,  both  parts  construed  as  a  whole  indicating  a  definite  position 
on  a  chart  or  scale  to  which  has  been  assigned  a  letter  of  character. 

744,046.  ELECTRIC  PRINTING  TELEGRAPH  APPARATUS;  Henry  Case- 
vitz,  Paris,  France.     App.   filed  March   14,   1903.     Details. 

744,051.  TIME  LIMIT  DEVICE  FOR  MOTOR  CONTROLLERS;  Fred  B. 
Corey,  Schenectady,  N.  Y.  App.  filed  May  24,  1902.  The  device  com- 
prises a  dash  pot  and  a  step  member  constructed  to  prevent  a  too  rapid 
movement  of  the  controller  while  allowing  a  free  movement  from  one 
contact  point  to  the  next. 

744,053-  DEVICE  FOR  ALTERNATING  CURRENT  MOTOR  CONTROL; 
Joseph  Le  C.  Davis,  Schenectady,  N.  Y.  App.  filed  July  22,  1903.  Two 
alternating  current  motors,  the  winding  of  one  member  of  each  being  sup- 
plied with  a  commutator,  a  closed  circuit  including  said  winding  and  means 
for  producing  in  said  circuit  a  current  varying  simultaneously  in  mag 
nitude 


e   and   phase. 
ELECTRIC  1 
be,    Jcrseyvillc,    111.      App.    filed    April    10,     1903.      The    conductor    is 


744.055-,  ELECTRIC  RAILWAY  SYSTEM;  William  Embleyand  Abraham  A 
Sho'         '  '"        -..         .  - 


mounted  in  hangers  which  are  free  to  slide  in  their  supports  to  accommodate 

the  expansion  and  contraction  of   the  conductor. 
744,077.      COMMUTATOR;    Charles   H.    Ingalls,    Danvers,    Mass.     App.    filed 

Oct.   3,   1901-      (See  page  879.) 
744,084.     DYNAMO-ELECTRIC  MACHINE;   George  Macloskie,   Schenectady, 

N.  Y.     App.  filed  July   19,   1902.      (See  Current  News  and  Notes.) 

744,093.  ELECTRIC  ARC  LAMP;  James  McLaughlin,  New  York,  N.  Y.  App. 
filed  July  26,  1902.  Clutch  dogs  are  pivoted  at  the  lower  end  of  the 
tubular  core  of  the  solenoid  and  project  into  the  same,  an  adjustable  de- 
vice with  which  the  lower  ends  of  the  dogs  engage  for  opening  them  are 
placed  at  the  limit  of  movement  of  the  core. 

744,096.     OZONIZER;  Marius  Otto,  Paris,  France.     App.  filed  May  29,   1903. 

(See  page  879.) 
744,103.      TELEPHONE   CUTOUT;    William    Lee    Ralston,    Westchester,    la. 

App.   filed  July  22,   1903.      (See   page  880.) 

744,106.  LIGHTNING  ARRESTER;  Henry  E.  Raymond,  Schenectady,  N.  Y. 
App.  filed  July  22,   1899.      (See  Current   News  and   Notes.) 

744,115.  QUICK  BREAK  SWITCH;  Howard  R.  Sargent,  Schenectady,  N.  Y. 
App.  filed  April  18,  1902.  .-Kn  auxiliary  blade  is  hinged  to  the  mam  blade 
and  connected  thereto  by  a  spring  which  lifts  it  quickly  out  of  the  clips, 
the  auxiliary  blade  having  integral  ears  fitting  the  main  blade  and  guid- 
ing it  in  its  movement. 

744,117.  PRIVATE  TELEPHONE  SYSTEM;  Thad.  J.  Secly  and  Charles 
Hemsing,  Milwaukee,  Wis.     App.  filed  Oct.  23,  1901.     (Sec  page  880.) 
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744, U4.  KI.IX'IRIC  MKTKk.  Ccorgr  Stern.  Cli«rlu((enbcrv.  Cicrniany.  App. 
filed  July  g,  igoi.  All  ullrrnutinK  current  meter  fur  ■  tuur  wire  tbrce- 
pliate  •ynlrni.  loiiipriiiim  two  iiirlri  iiyileina  in  one  of  wliuti  two  current 
wiiiiliiigs  ImvliiK  riiiial  nuinbeii  »(  turni  are  cuiiibinril  wiib  a  alngle  |>o- 
tenlinl  winding  unJ  in  the  other  of  whicb  two  cnireiit  wiiuIiiiki  havinn  ■ 
ratio  of  turns  of  one  to  three  are  combined  with  a  single  iiotrntTal  winding. 

744.i»3.  CIRCUIT  IIKKAKKK;  Siinuie!  B.  Stewart,  Jr.,  Schenectady,  N.  Y. 
App.  hied  Jan.  jj.  1901.  Improvenicnti  in  an  overload  iwitch  (or  trolley 
cars. 

744. ijo.  l.LKCTRIC  ARC  I.AMl';  Klihu  Thoniiion.  Swanipfcoll.  Mass.  Apji 
lilcil  May  Ji,  lym.  An  arc  striking  iiiniiiirl  in  seiics  with  the  ore,  11 
derived  circuit  magnet  lending  to  sliortni  llir  arc,  a  shunt  circuit  around 
the  arc  atiiliiiig  iiLiunrt  and  inrnnn  for  iiiiiinlaining  the  shunt  circuit  open 
wtini  the  clrctiodcn  of  the  lamp  nie  together  uiid  for  closing  it  when  tlir 
electrodes  urc  about  to   feed   Uigcllirr. 

744. U4.  MKTIIOI)  OF  WlNUlNc;  DYNAMO  KLKCTRIC  MACIIINKS; 
John  11.  Winrd.  I.ynn,  Mass.  App.  Iiled  March  31,  isioj.  A  winding  con- 
sisting of  an  independently  wound  long  loil  woven  in  and  out  of  the 
notches  of  llic  lore  in  such  a  manner  as  to  make  u  number  of  short  coils 
connected  in  scries. 


744 


d    C. 


744.1 


145-      WINDING    FOR    DYNAMO    ELIXTRIC    MACHINES;    John    H. 
VViard,  Lynn,    Mass.     App.    tiled   A|iril   .i.    kjo.i.      Sec  preceding  patent. 


7,44,215. — Circuit  Controller. 

744,165.  AUTOMATIC  PRINTING  TELEGRAPH  SYSTEM;  Louis  Casper, 
Chicago,  111.  App.  filed  March  10,  1898.  A  transmitter  tape  having  dif- 
ferent series  of  perforations  is  fed  or  controlled  by  a  motor  synchronous 
in  action  to  another  motor  operating  the  printing  wheel  of  the  receiver,  the 
tape  being  used  to  send  multiple  signals  or  impulses  which  vary  in  polar- 
ity and  current   intensity. 

744,168.  AUTOMATIC  SWITCH;  Joseph  M.  Comer,  Spokane,  Wash.  App. 
tiled  March  30,  1903.  A  magnet  operating  through  a  pawl  and  ratchet 
and  levers  to  throw  the  switch  point  of  a  railway. 

744,170.  PROCESS  OF  DEPOSITING  METALLIC  COATINGS  ON  MET- 
ALLIC OBJECTS;  Andre  Barlay,  Paris,  France.  App.  filed  Aug.  26, 
1899.     (See  page  897.) 

744,171-  METHOD  OF  SEPARATING  OILY  OR  SIMILAR  IMPURITIES 
FROM  WATER;  Henry  Tadwell  Davis  and  Ernest  Perrett,  Lewisham, 
England.     App.  filed  Dec.   i,  1902.      (See  page  879.) 

744,178.  CONTROLLING  DEVICE  FOR  MOTORS;  Charles  A.  Dresser, 
Chicago,  111.  App.  filed  June  19,  1902.  Two  motors  operated  by  a  con- 
trolling device  which  itself  is  operated  by  the  closing  of  a  single  circuit, 
the  controller  comprising  a   scries   of  actuating   parts   successively    brought 


744.573- — Magneto    Electric    Generator. 

into  action  to  start  one  motor,  to  start  a  second  motor  and  to  slow  down 
or  stop  the  first  motor. 
744.187.  SYSTEM  OF  ELECTRIC  TRACTION;  Lucius  T.  Gibbs,  New  York, 
N.  Y.  App.  filed  April  13,  1903.  The  vehicles  carry  dynamos  and  pro- 
pelling motors  and  are  also  connected  with  a  line  wire  so  that  excessive 
power  generated  will  be  delivered  to  the  line  for  use  by  other  vehicles. 

744,107.  THERMAL  CIRCUIT-PllOTECTOR;  Otto  C.  Hoffmann,  Chicago, 
111.     App.  filed  Jan.    19,   1903.      (See  page  880.) 

744,215.  CIRCUIT  CONTROLLER;  Adam  Lungen,  New  York,  N.  Y.  App. 
filed  Nov.  13,  1902.  The  circuit  controller  comprises  two  rods  having 
motions  independent  of  each  other,  a  spring  interposed  between  them 
which  is  compressed  and  expanded  by  the  relative  movements  of  the  rods 
and  a  latch  adapted  to  restrain  one  rod,  but  to  be  released  by  the  ten- 
sion of  the  spring. 


.JiO.      KI.KCTRICAI.    SroKAtiE  CELL;    John    A.    Lyons    and    tdwai 
llruadwrll,  Chicago,  III.     App.   filed  Jan.   so,   IQUJ.      (See  page  879.) 

744. M'-  1  Ll-XTRIC  RAILWAY  SYSTEM;  Abraham  A.  Sbobe  and  William 
I'.inhlry,  Jcmryvillc,  111.  Ajip.  filed  Ajiril  10,  1903.  A  iiiraiis  for  mount- 
ing llir  loiiducior  in  a  maiinrr  permitting  it  to  freely  expand  and  con- 
tract   without   injury   to  its  niipiioits  or   insulation, 

744, J47.  KLKCTRIC  RAILWAY  SYSTEM;  Abraham  A.  Shobe  and  WillUm 
l-.inbley,  Jersey ville.  111.  App.  filed  April  10,  1903.  The  return  ivirrcnt 
IS  carried   by  an   insulated  conductor  mounted  upon  the  traffic  rail. 

744.-I-J8  RAILWAY  SI(;NALING  SYSTEM;  Judson  Sboccraft,  EsWridge, 
Kan.      App.   filed  Aug.   30,    1902.      Details. 

744.J61.  SV.STKM  OF  ELECTRIC  LIGHTING  FOR  CARS;  Charlrs  P. 
Tolinan,  llonlon,  Mass.  App.  tiled  July  jo,  1903.  An  aic  and  an  incan- 
(Irsccnt  lamp  urc  located  in  tbr  same  lieailliglit  with  automatic  meant  for 
throwing  the  incandescent  lamp  into  circuit  in  case  the  arc  lamp  fails. 

744.303.  KLKCTRIC  LOCOMOTIVK;  William  Dallon  and  FrancU  J.  Cole. 
.Schenrcludy,  N.  Y.  App.  filed  July  20,  1903.  (See  Current  News  and 
Notes.) 

744.304.  ELECTRIC  LOCOMOTIVE;  William  Ualton  and  Francia  J.  Cole. 
Schenectady,  N.  Y.  App.  tiled  Aug.  20,  1903.  (Sec  Current  News  and 
Notes.) 

744,330.  ELECTRIC  LAMP  SOCKET;  John  II.  Goebst,  Chicago,  III.  App. 
filed  May   12,    1902.     A   receptacle  adapted   for  signs  and  consisting  of   two 

Farts,  one  being  a  nut  threaded  onto  the  other  and  arranged  to  cTainp  the 
ace  of   the  sign  to  hold  the  receptacle  thereto. 

744,336.  ELECTRICAL  RINGING  OF  BELLS  FOR  SUBMARINE  SIG- 
NALING; Elisba  Gray,  Highland  Park,  III.  App.  filed  Dec.  34.  >900. 
(See  Current   News  and   Notes.) 

744.337-  MEANS  FOR  DISINFECTING  TELEPHONE  TRANSMITTER 
MOUTH  PIECES;  Maurice  Griffin,  Sylvester  Sankcr  and  Boyd  Keith, 
Riverside,   C'al.      App.   filed    May    18,    1903.      (See   page  880.; 

744,354.  ELECTRIC  ALARM  SIGNAL  FOR  RAILWAY  CARS;  David  N. 
Jordan,  East  Providence,  R.  I.  App.  filed  Jan.  29,  i<)03.  The  tread  of 
the  car  step  operates  an  alarm  circuit  closed  by  the  weight  of  a  passenger 
to  inform  the  conductor  if  a  person  is  entering  the  car  or  alighting  there- 
from. 

744,362.  IMPLEMENT  FOR  LAYING  UNDERGROUND  CONDUITS; 
Mathias  Kondolf,  Rochester,  N.  Y.  App.  filed  F'eb.  2,  1903.  An  ex- 
panding device  to  be  inserted  in  the  conduit  to  hold  a  section  in  align- 
ment until   it  is  permanently  fixed. 

744,423.  ELECTRICAL  CLUTCH  AND  BRAKE  MECHANISM;  Abram  P. 
Steckel,  liullalo,  N.  Y.  App.  filed  June  3,  1903.  The  clutches  and  brake 
are  jirovidcd  with  electrical  controlling  means  whereby  either  can  be 
thrown  into  and  out  of  action  separately,  the  arrangement  being  such 
that  the  brake  is  energized  and  brought  into  action  to  retard  the  driven 
shaft  after  a  clutch  is  dc-energizcd  and  before  another  clutch  can  be 
brought  into  action  to  reverse  the  driven   shaft. 

744,446.  TROLLEY  GUIDE;  Milton  Walker,  Cambridge,  Mass.  App.  filed 
April  3,  1903.  Beneath  the  trolley  frog  is  a  guide  rail  upon  which  a  truck 
runs  to  properly  guide  the  trolley  wheel  across  the  frog. 

744,463.  TROLLEY  HEAD;  Joseph  Bishop,  Westbrook,  Me.  App.  filed 
March  26,   1903.     A  device  to  retain  the  wheel  upon  the  wire. 

744,481.  MAGNET;  Henry  F.  Campbell,  Melrose,  Mass.  App.  filed  July 
9,   1902.     (See  page  879.) 

744.496.  INCANDESCENT  ELECTRIC  LAMP;  Clarence  A.  Crane,  Warren, 
(Jhio.     App.   filed  May   18,    1903.      (See  Current   News  and  Notes.) 

744.497.  TELEPHONE  HYGIENIC  APPLIANCE;  Horace  L.  Cutter,  Los 
Angeles,  Cal.     App.  filed  March  9,   1903.      (See  page  880.) 

744,507.  MIRROR  DECORATI.NG  AND  ILLUMINATING  DEVICE;  Sabella 
G.  Doherty,  New  York,  N.  Y.  App.  filed  June  12,  1902.  An  ornament 
hanging  in  front  of  a  mirror  is  studded  with  lamps  supplied  through  con- 
ductors hidden  behind  the  ornament  itself. 

744,530.  PORTABLE  ELECTRIC  LIGHTING  APPARATUS;  Edwin  R.  Gill, 
New  York,  N.  Y.     App.  filed  April  7,   1902.     Details. 

744.573.  MAGNETO  ELECTRIC  GENERATOR;  Leon  J.  Le  Pontois  and 
Adolphe  Clement,  Levallois-Perret,  France.  App.  filed  Aug.  13,  1901.  An 
igniting  circuit  which  includes  a  coil  about  one  of  the  pole  pieces  of  the 
field  magnet  of  the  generator,  a  device  for  producing  variations  in  the  mag- 
netic circuit  and  automatic  devices  influenced  by  centrifugal  force  for 
controlling  a  break  in  the  igniting  circuit. 

744,575.  MINIATURE  TELEGRAPHIC  INSTRUMENT;  Benjamin  I.  Levi, 
New  York,  N.  Y.  App.  filed  Dec.  26,  1902.  A  small  sized  key  and  sounder 
intended  as  a  novelty  or  toy. 

744,599.  RAILWAY  SIGNALING  APPARATUS;  James  A.  Norton,  Odebolt, 
la.     App.  filed  May  13,   1901.     Details. 

744,631.  INSULATOR;  Edward  F.  Schoenthaler,  Long  Branch,  N.  J.  App. 
filed  June  16,  1903.  The  insulator  has  a  widened  slot  to  receive  the  wire 
which  is  confined  therein  by  a  binding  wire  and  a  link  closing  the  en- 
trance to  the  slot. 

744,650.  ELECTRIC  COIL  TERMINAL;  Richard  Varley,  Providence,  R.  I. 
App.  filed  Aug.  29,  X903.  A  terminal  consisting  of  a  U-shaped  wire  is 
anchored  in  the  flange  of  a  magnet  spool  by  running  its  arms  through 
two  passages  in   the   flange  and   twisting  the   projecting   ends  together. 

744,655.       COMBINED     SIGNALING     AND    TELEPHONIC     INTERCOM- 


744,650. — Electric    Coil    Terminal. 

MUNIC.-^TING  SYSTEM  FOR  RAILROADS;  John  Alexander  Whyte  and 
Gordon  Cameron  Edwards,  Toronto,  Can.  App.  filed  Jan.  24,  1903-  i>«« 
page  880.) 

744,665.  CONTROLLER;  Thorsten  von  Zweigbergk,  Preston,  Eng.  App.  filed 
April  7,  1902.  The  combination  of  a  pair  of  series  wound  motors  connected 
together  in  series  independently  of  the  controller,  the  fields  and  armatures 
being  thus  on  a  closed  local  circuit  and  a  controller  adapted  to  convert 
the  local  circuit  into  a  derived  circuit  from  the  source  of  current  or  to 
form  a  bridge  across  it  for  braking  action. 

744,680.  ELECTRIC  MOTOR;  Rudolf  Eickemeyer,  Jr.,  and  Mary  T.  Eicke- 
meyer,  Y'onkers,  N.  Y.  .^pp.  filed  June  2,  1898.  The  invention  comprises 
an  armature  core  provided,  with  two  separate  windings,  each  two  coils  m 
each  winding  having  sides  which  reversely  overlie  each  other  and  are 
located  between  similarly  reversely  overlaid  sides  of  coils  belonging  to  the 
other  winding. 
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Export  Trade. 

The  situation  in  regard  to  American  export  trade  is  very  encour- 
aging, not  only  with  respect  to  agricultural  produce  of  all  kinds,  but 
in  regard  to  manufactured  articles.  There  is,  in  fact,  a  revival  of 
export  trade  justifying  the  hopeful  views  here  taken  of  the  situa- 
tion, and  which  bids  fair  to  continue  because  based  on  a  lower  range 
of  prices.  The  figure  of  such  goods  exported  in  October  was  $37,- 
558,676,  or  within  a  few  dollars  of  October,  1900,  the  high-water 
mark.  Allowing  for  difference  in  prices,  it  might  be  found  that  the 
recent  volume  of  trade  was  greater — and  for  that  reason,  healthier. 
We  cannot  hold  foreign  markets  during  periods  of  abnormal  high 
prices;  we  cannot  even  compete  abroad  at  such  times;  and  hence  our 
export  trade  is  in  itself  a  great  factor  for  keeping  our  domestic  prices 
at  a  parity  with  those  of  the  rest  of  the  world ;  this  in  turn  giving 
steadiness  and  reasonability  to  imports,  which  simply  run  into  absurd 
figures  when  commodities  of  all  kinds  reach  here  the  figures  that 
lately  were  current.  The  outlook  for  American  manufacturers  and 
for  their  foreign  customers  is  to-day  excellent,  and  more  than  ever  is 
it  seen  that  such  trade  is  worthy  of  sedulous  cultivation. 


LIGHT  AND  Power  in  Montreal. 

Canada  has  long  been  the  center  of  some  of  the  best  electrical 
development  in  the  Britisli  Empire,  and  the  Toronto  street  railway 
system  need  only  be  cited  as  one  instance ;  while  this  week  we  draw 
attention  to  the  work  in  light  and  power  around  Montreal,  as  another. 
We  question  whether  any  of  our  readers  have  realized  that  Montreal 
is  to-day  the  greatest  center  of  transmitted  power  in  the  world.  It 
seems  to  us  likely  that  San  Francisco,  in  view  of  the  Standard  trans- 
mission system,  may  be  in  some  respects  a  superior  rival  to  Mont- 
real ;  but  the  Standard  network  is  in  reality  a  thing  by  itself  without 
relation  intrinsically  at  present  to  such  work  as  is  being  done  steadily 
every  day  along  the  borders  of  the  St.  Lawrence. 


It  will  be  evident  from  the  article  by  Mr.  Adams,  of  which  we 
now  print  the  first  installment,  that  the  Montreal  system  is  siill  in 
a  transition  state  of  some  complexity,  so  that  the  talented  young 
chief  engineer,  Mr.  P.  G.  Gossler,  has  been  working  under  very  diffi- 
cult conditions.  There  has  been  a  great  consolidation,  and  on  top 
of  it  has  come  the  long-distance  transmission  problem,  to  which  again 
such  men  as  Mr.  Ralph  D.  Mershon  have  had  to  give  their  best 
thought.  Within  the  short  time  available  it  has  not  been  possible  to 
reconstruct  and  harmonize  the  system  as  to  frequencies,  voltages, 
etc.  Hence,  the  odd  periodicity  of  63  cycles,  due  to  having  to  com- 
bine and  operate  in  parallel  systems  originally  designed  to  operate 
at  66  andy^o  cycles.  The  one  has  been  dropped  5  per  cent,  and  the 
other  raised  5  per  cent.,  to  enable  paralleling.  Another  year  will 
probably  see  uniform  phase  and  periodicity  over  the  whole  of  the 
stations.  Meantime  the  story  told  in  this  and  succeeding  issues  will 
be  found  full  of  interest. 


The  Arc  of  Ancient  Days. 

An  English  correspondent  of  our  worthy  contemporary,  the  Amer- 
ican Gas  Light  Journal,  has  been  gloating,  with  obvious  satisfaction, 
over  the  sputtering  of  irate  British  reporters  at  the  very  bad  behavior 
of  some  arc  lights  at  a  political  meeting  in  Sheffield.  That  said  arcs 
were  highly  improper  in  their  reported  action  admits  of  no  dispute, 
but  we  must  look  beneath  globes  to  motives  before  passing  too  hasty 
a  judgment.     Personally,  we  would  rather  hear  an  arc  lamp  chatter 
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Ihai)  lislfii  til  llir  avrriiKc  |><ili(ical  >|icci'li :  Inii  .ii  all  rvriiis  tlic  >en- 
siliilitirs  nf  luir  Krilisli  fririitlN  sccin  tn  liavc  licrii  VMiiindi'd  and  luir 
vviirtliy  i.'(>Mii'in|iiirai'>  is  prniiiplly  at  hand  willi  wurds  nf  (.-(iiiMilatiini 
llcrc  Ml  oin  own  I'nunlry  llic  ai\°  lainp  has  hri'ii  LimkIii  licllri  ni.in 
ncrs  l>y  ii  Hirciiiious  process  of  iinpniviMiu-nt,  and  wc  liavc  yet  to 
hoar  of  even  a  ward  primary  lieiiiR  broken  np  liy  sncli  inconsiderate 
action.  The  arc  in  its  slate  of  prislnic  saxanery  was  an  nnluve!) 
ineinher  of  society,  linl  the  day  of  refornialioii  came  and  m  iis  state 
of  comparative  sanctificalion  the  arc  lamp  is  a  disiingnislied  meinlier 
v(  the  ilhmiinali.  To  he  serions,  arc  hKlitiiiK  in  Shelliehl  evidenlly 
iieeils  reform,  and  if  snch  distnrliances  are  common  we  wonid  advise 
a  hhcral  importalion  i>t  Anuruan  inaiic  arc  lamps  and  llu-  adoption 
of  American  metliods.  L'nless  we  are  greatly  niislaktn.  this  huln- 
ing  is  done  hy  one  of  luiKland's  vaunted  municipal  plants.  .Ai  ilie 
|)resent  time  there  is  little  excuse  for  had  regulation  on  arc  systems 
or  for  sputtering  arcs.  Mven  il'  nood  arcs  were  iiol  a\ailaliU'.  lluie 
is  the  Ncriist  lamp  to  fall  hack  upon  and  some  of  the  finest  results 

ever  ohtaiiied  in  the  lighting  of  large  hnildings  have  heen  due  to  the 

• 
ordinary  incandescent  lamp.     Any  one  of  the  three  is   vastly  pref- 
erable to  the  ghastly  greenish   emanalions    from  a    Wilsbach   niantli 
in   its  chronic  state  of  <lecrepitude,   for  a  horrible,  example  of  uliich 
inspect  such  streets  as  are  alleged  lo  be  lighted  by  that  means. 


Radium  and  Helium. 

According  to  cable  dispatches,  during  the  |)ast  week,  .Sir  W'llhani 
Ramsay,  in  a  recent  Kctnre  before  llie  London  Institution,  made  the 
interesting  aiuiouncement  that  his  e.xperimcnts  with  radium  showed 
that  radium  has  the  power  f)f  changing  into  the  apparently  (piite 
different  element,  helium.  It  seems  that  radium  is  not  content  with 
continuously  emitting  a-rays.  /9-rays  and  ;-rays;  but  also  gives  off  a 
heavy  gas.  When  this  gas  is  collected  in  a  glass  vacuum  tube  and 
sealed  off,  spectrum  analysis  indicates  that  it  changes  in  the  course 
of  some  days  from  radium  to  helium.  The  rate  of  emanation  has 
been  calculated  to  be  such  as  would  convert  radium  entirely  intfi 
helium  in  the  course  of  two  millions  of  years,  if  helium  be  the  only 
substance  thrown  off.  It  has  been  supposed  that  the  matter  projected 
from  the  cathode  in  cathode  rays,  within  the  Rontgen  ray  tube,  was 
of  a  different  and  more  elementary  nature,  than  the  matter  composing 
the  cathode  surface,  but  the  supposed  "protyle"  was  not  shot  ofT  in 
sufficient  quantities  to  make  its  subsequent  and  independent  physical 
investigation  readily  possible.  Here,  however,  a  certain  small  quan- 
tity of  gaseous  matter  is  reported  to  have  one  spectroscopic  name  and 
nature  on  first  collection,  and  a  quite  dififerent  name  and  nature  on 
a  subsequent  date. 


Chemists  have  always  clung  to  the  hope,  .and  cherished  the  belief, 
that  the  list  of  seventy  odd  elements  might  be  curtailed.  .Ml  these 
elements  were  considered  as  substances  which  had  not  yet  yielded 
to  further  or  more  remote  analysis.  It  may,  however,  at  any  time. 
be  found  possible  to  reduce  some  element  or  elements  to  yet  more 
elementary  forms.  The  old  alchemists  sought  vainly  to  convert  one 
metal  to  another.  The  recent  conclusions  of  physicists  that  atoms 
of  substances  are  complex  structures,  of  which  ions  are  the  com- 
ponent parts,  has  paved  the  way  for  the  revived  belief  that  matter 
is  evanescent  in  type,  and  that  it  may  be  capable  of  being  changed 
from  one  substance  to  another,  either  by  internal  forces  in  cases  of 
particular  instability,  or  by  external  forces,  such  as  those  that  exist 
in  the  neighborhood  of  a  Rontgen  ray  tube  cathode  surface.  It  now 
seems  as  though  radium  may  be  one  of  those  forms  of  matter  which 
e.xists  in  a  condition  of  ionic  or  subatomic  instability,  and  that  radium 
may  be  constantly  breaking  down  subatomically,  with  a  disengage- 
ment of  energy,  to  form  a  new  and  more  stable  subatoinic  structure 
or  structures,  such  as  helium.     The  very  possibility  of  such  a  condi- 


tion opens  to  the  mmd  a  new  uinversr  and  a  inw  r.iiigr  of  spn  iila 
lion  Tlir  stellar  visible  iiiiiverNe  appears  to  consist  of  masses  of 
mailer  drscribniK  in  many  instance.s  planetary  orbits  in  cyclic  paths 
about  local  centers  of  gravity.  The  micria-cwm  of  a  sinnle  aloiti  may 
perhaps  lie  but  a  mmilied  planetary  sy<<lrm,  iii  which  ions,  or  groups 
of  i(His,  perform  orbits  of  corresponding  small  periods  and  dimen- 
sions. One  particular  orbital  arrangement  may  represent  sodium 
and  another  pl:itinum. 


I'rof.  Ramsay  is  (|uoted  as  saying  that  the  price  of  radium  had 
risen  tenfold  during  the  past  half-year,  owing  to  the  .Austrian  (iov- 
irnment  having  supiiressed  all  further  exporl.'ilion  of  refuse  from 
the  uranium  o.\ide  works  at  Joachimthal,  a  town  in  liohcmia. 
Radium  never  has  been  che.ip.  Prior  to  the  corner  by  the  Austrian 
(lovernment.  the  price  cpioled  was  six  thousand  dollars  per  graimne, 
or  nearly  three  millions  of  dollars  a  pound.  If  the  price  now  quoted 
is  ten  times  greater,  il  would  be  about  twenty-seven  million>  of 
dollars  per  pound,  avoirdupois.  It  is  said  that  there  are  men  in 
the  l'nite<l  States  worth  one  hundred  millions  of  dollars.  How  in- 
teresting it  must  be  for  such  persons  to  reflect  that  they  are  worth 
nearly  four  pciiinds  ot  radium.  If.  Iiouewr.  it  is  true  that  radium 
minus  radiation  energy  ei|uals  bvliiim,  tlun  il  may  be  found  |)ossible, 
perhaps,  to  energize  and  invigorate  helium  in  some  way  and  make 
it  into  radium.  This  might  soon  hurt  tiie  market ;  but  at  first  it 
would  seem  as  though  such  a  procedure,  assumed  as  possible,  might 
be  distinctly  profitable. 


Street  Railway  Conduit  Limitations. 

For  many  years  past  this  journal  has  advocated  the  claims  and 
merits  of  tin-  midirruimiiig  trolley  conduit  style  of  street  railway 
wherever  density  of  passenger  traffic  and  other  conditions  render 
its  adoption  feasible,  and  we  have  been  glad  to  witness  its  widespread 
introduction  into  New  York  City.  There  are  places,  however,  for 
which  it  is  not  only  ill-snitcd.  but  impossible,  and  one  of  these  is 
most  assuredly  West  Street,  New  York,  where  the  local  traction 
interests  are  now  trying  to  secure  the  right  to  install  the  overhead 
trolley  instead  of  the  antiquated  horse  cars  that  have  so  long  lum- 
bered up  the  tracks  and  hindered  rather  than  expedited  travel.  In 
view  of  the  opposition  offered  in  some  quarters,  a  few  comments 
are  in  order.  It  is  not  altogether  with  satisfaction  that  we  con- 
template the  fact  that  New  York  City  is  the  last  great  stronghold 
of  the  once  ubiquitous  horse  car.  There  are  to-day  more  horse  cars 
in  the  metropolis  than  in  all  the  rest  of  the  L'nited  States  put  to- 
gether, and  we  arc  not  proud  of  the  distinction.  It  is  peculiarly  gall- 
ing that  the  foreigner  landing  at  one  of  the  great  piers  should,  for 
bis  first  glimpse  of  the  much-vaunted  .American  rapid  transit,  catch 
sight  (>f  one  of  the  battle-scarred  veterans  that  rattle  their  bones 
over  the  West  Street  track.  There  seems  to  be  an  altogether  un- 
reasoning prejudice  against  the  installation  of  an  overhead  trolley 
system  in  that  situation.  It  is  a  situation  where  draining  a  conduit 
thoroughly  enough  to  keep  it  in  working  order  is  out  of  the  question. 
Conduit  working  has  been  found  successful  wherever  the  conduit  can 
l)e  kept  clear  enough  of  water  to  allow  of  a  fair  degree  of  insulation, 
but  w^ith  West  Street  at  its  present  grade  insulation  is  a  hopeless 
task.  It  is  a  place  where  occupancy  is  secured  only  by  the  incessant 
use  of  the  pump  in  basement  and  cellar. 


There  seems,  on  the  other  hand,  to  be  no  adequate  reason  why  the 
overhead  trolley  should  not  be  used  there  with  entire  success.  A 
trolley  system  when  reduced  to  merely  the  .working  conductors  and 
their  suspensions,  is  unobtrusive,  and.  indeed,  the  wires  are  hardly 
noticeable  in  glancing  down  such  a  street.  If  necessary,  the  trolley 
wires   could  be  run  higher   than    usual,   so  as   to  accommodate  the 
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truck-load  of  maxiiiuim  Iieight.  No  street  in  New  York  has  more 
acute  need  of  rapid  transit  facilities.  We  are  disposed  to  think  that 
the  real  reason  for  the  opposition  which  has  appeared  is  not  in  tl)e 
least  based  upon  aesthetic  grounds  nor  ui)on  the  fear  of  establishing 
a  precedent.  It  results,  we  think,  from  a  recognition  of  the  fact  that 
where  the  electric  car  comes,  the  obstructive  truck  must  hustle  or 
make  way  for  it.  In  plain  words,  certain  interests  for  their  private 
advantage  want  to  keep  West  Street  reserved  for  their  slow  truck- 
ing, utterly  regardless  of  the  rights  and  wishes  of  the  luMidreds  of 
thousands  of  citizens  going  and  coming  from  the  Jersey  shore  who 
daily  arc  compelled  to  frequent  it.  As  long  as  the  dingy  old  horse 
cars  stay,  those  cars  can  be  neatly  trapijed  into  blockades  and  rendered 
so  unpopular  that  the  call  for  rapid  transit  will  be  smothered.  Once 
modern  trolley  cars  are  placed  in  service  and  the  track  rebuilt  to 
meet  the  new  requirements,  trucks  will  be  compelled  to  give  the 
cars  a  fair  show  on  their  own  tracks,  and  the  present  clattering,  jam- 
ming, loud-swearing  monopoly  will  be  at  an  end.  Here  as  every- 
where the  electric  road  stands  for  the  rights  of  the  people  against 
the  special  privileges  of  the  few. 


Our  own  opinion  is  that  in  most  cities — not  all — an  overhead  trolley 
system  reduced  to  its  lowest  terms,  with  all  feeders  underground 
and  no  overhead  wires  of  other  systems  to  fall  upon  the  working 
conductors,  is  altogether  more  satisfactory  than  a  slotted  conduit 
system.  The  slot  rail  there  is,  from  a  practical  standpoint,  more 
objectionable  than  the  overhead  structure.  To  object  to  the  latter 
on  aesthetic  grounds  is  rank  hypocrisy,  for  neither  civic  pride  nor  a 
sense  of  arti.stic  propriety  ever  seems  to  hinder  disfigurement  of 
the  streets  when  dollars  are  in  sight.  A  city  that  tolerates  abomina- 
tions like  the  "Flatiron"  Building  and  allows  its  downtown  side- 
walks to  be  obstructed  by  skids  and  packages  at  all  hours  of  the  day 
cuts  but  a  sorry  figure  while  protesting  against  trolley  wires  in  the 
name  of  "Art."  A  well-installed  trolley  systein  on  West  Street  would 
be  an  immense  convenience  to  the  wliole  west-bound  population  .of 
the  city  and  would  give  the  city  a  water  front  of  which  it  need  not 
be  ashamed.  The  objectors  merely'  want  to  keep  on  converting  the 
public  street  to  their  private  ends,  driving  off  its  legitimate  owners 
by  making  the  street  continually  impassable.  The  West  Street  ride 
in  trolley  cars  would  be  one  of  the  most  enjoyable  in  the  city,  improv- 
ing the  property  there  to  an  untold  degree  also.  To-day  the  street 
is  a  damp  and  dingy  avenue  of  dilatory  traffic  and  everybody  suffers, 
not  only  at  every  high  tide,  but  every  day  of  the  year. 


The  Heredity  Factor  in  Technological  Education. 

In  a  lecture  recently  delivered  in  London,  Prof.  Karl  Pearson 
declared  that  he  had  set  himself  the  problem,  si.x  or  seven  years 
ago,  of  determining  hmv  far  mental  and  moral  (|ualities  and  capa- 
bilities were  inherited,  as  compared  with  physical  characteristics. 
In  other  words,  how  far  are  health,  good  temper  and  aptitude  in 
science  inherited  by  comparison  with  the  inheritance  of  such  readily 
<leterminable  physical  characteristics  as  stature,  nnl^cular  strength,  or 
color  of  hair.  This  problem  opened  up  the  necessity  for  three  col- 
lateral lines  of  inquiry :  First,  a  measurement  of  the  extent  to  which 
physical  characteristics  are  inherited  in  man  :  second,  a  comparison 
of  the  inheritance  of  physical  characteristic.^  in  man.  with  re>pect 
to  inheritance  in  other  living  things — e.  g..  man  compared  with 
horses;  third,  a  measurement  of  the  extent  to  which  mental  and 
moral  characteristics  arc  inherited  in  man. 


liuman  beings  and  sweet  peas.  This  is  the  principle  of  fraternal 
regression,  and  may  be  described  as  follows:  If  one  member  of  a 
family  of  brothers  is  found  to  deviate  from  the  general  average  of 
the  community  by  a  given  amount  in  a  certain  physical  characteristic, 
as  for  example,  by  being  two  inches  above  the  normal  mean  stature, 
the  other  brothers  will  tend  to  have  an  average  deviation  of  half 
that  amount,  or  in  the  case  considered,  by  one  inch  in  excess.  If 
the  most  devious  member  has  a  certain  deviation,  the  average  other 
brother  will  be  divided  in  his  allegiance  between  the  devious  brother 
and  the  connnon  stock  and  will  have  half  the  deviati(jn,  on  the  aver- 
age. This  is  a  property  which  is  said  to  run  through  both  plants 
and  animals  and  to  be  a  characteristic  of  physical  heredity  in  gen- 
eral. It  is  closely  connected  with  the  ((uantitative  degree  of  inheri- 
tance from  father  to  son;  and  is  a  characteristic  which  can  be  ap- 
plied without  taking  in  more  than  a  single  generation,  since  it  only 
needs  observations  on  a  large  nimiber  of  members  of  a  community 
in  which  brothers  exist.  Any  physical  (luality  or  jiroclivity  is  found 
to  be  distributed  in  a  large  community  according  to  the  laws  of  errors 
in  observations;  i.  e.,  equal  small  numbers  of  large  and  opposite 
deviations  from  the  mean,  and  equal  increasing  numbers  of  lessening 
opposite  deviations  from  the  mean,  with  the  great  majority  having 
nearly  the  mean  value.  Thus  in  height,  or  strength,  or  color,  or 
any  physical  measurable  quantity,  the  great  mass  of  the  people  deviate 
but  little  from  the  mean,  but  deviations  occur  equally  often  above 
and  below,  and  are  distributed  like  accidental  errors  in  the  use  of 
a  measuring  instrument. 


The  method  of  measurement  as  described  was  very  interesting  and 
depends   uy,i»\   hereditary   conditions   discovered   by   Gabon    for  both 


Prof.  Pearson  measured  the  fraternal  regression  in  regard  to 
physical  characteristics  of  young  people  by  sending  6,000  circulars 
to  about  200  schools,  and  obtaining  reports  upon  measured  physical 
properties  of  the  students.  In  all  of  these  the  fraternal  regression 
was  found  to  come  out  close  to  one-half.  \  very  large  number  of 
observations  were  next  compiled  upon  1,918  pairs  of  brothers  as  to 
mental  and  moral  characteristics,  and  the  result  of  this  investigation 
showed  that  the  fraternal  regression  was  also  very  close  to  one-half, 
within  the  limits  of  observational  error.  Similar  conclusions  have  been 
arrived  at  as  to  the  fraternal  regression  in  physical  characteristics  of 
other  living  things.  Prof.  Pearson  concludes  finally  that  mental  and 
moral  aptitude  of  any  kind  are  inherited  according  to  the  same  law  as 
applies  to  physical  variations.  The  result  has  a  very  important  bear- 
ing upon  education,  for  it  is  useless  to  expect  great  results  from  edu- 
ciition,  if  applied  to  inapt  students.  Great  success  in  education  can 
only  be  hoped  from  the  application  of  good  education  to  gifted  or  apt 
pupils,  and  the  aptitude  can  be  stimulated,  but  camiot  be  created.  It 
nnist  be  inherited  and  follow  the  laws  of  heredity,  which  are  seem- 
ingly erratic  in  the  single  individual,  but  which  are  perfectly  definite 
and  reliable  in  the  mass  of  individuals.  If  the  talented  classes  of  a 
nation  do  not  pro])ortiouately  rejiroduce  themselves  in  the  succeeding 
generation,  the  nation  will  decay  in  talent.  Prof.  Pearson,  speaking  in 
England,  regards  it  as  probable  that  an  era  of  great  dearth  of  ability 
is  approaching,  because  the  more  talented  classes  are  found  to  be 
failing  in  \itality  and  relative  reproductiveness.  He  considers  that 
the  progress  of  a  nation  lies  largely  in  the  hands  of  the  most  ad- 
vanced citizens,  those  who  deviate  positively  most  from  the  great 
mediocrity  of  the  nation  in  respect  to  mentality  of  various  kinds. 
The-e  deviations  are  always  to  be  expected  by  the  laws  of  error,  but 
they  can  be  fostered  and  magnified  by  any  stimulation  of  the  repro- 
ductiveness of  the  individuals  possessing  them.  On  the  other  hand, 
any  systematic  means  for  causing  the  more  intellectual  deviations  to 
disappear  has  a  great  depressing  influence  on  the  future  of  a  nation ; 
as  for  instance,  the  action  of  the  Spanish  inquisition,  maintained 
steadily  for  several  centuries,  in  eliminating  and  killing  intelligent 
heretics. 
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American  Central  Station  Statistics. 


Mr.  \V,  M.  Stcuart,  chief  slatisiician  of  tlic  Unitcil  Stales  Ceii.sus 
OlVice,  lias  just  issc.'.d  a  most  interesting  ami  important  preliminary 
bulletin  devoted  vj  electric  light  and  power  stations  for  the  year 
ending  June  30,  tyoj.  A  few  figures  relating  to  the  report  were 
issued  a  mmith  or  two  ago  and  this  bulletin  will  be  followed  up  by 
a  more  elaborate  and  complete  report.  As  it  is  the  present  document 
embraces  no  fewer  than  50  tables,  which,  with  the  running  discus- 
sion on  them,  constitute  the  lirst  thorough  treatment  of  the  kind 
that  this  great  industry  has  yet  received;  and  laying  the  fouudalion 
for  all  such  statistical  work  in  the  future.  We  shall  have  occasion 
to  return  to  this  subject,  and  to  present  many  of  these  tables  and 
accompanying  remarks  to  our  readers,  l-'or  the  moment  it  must 
sulVicc  to  note  that  at  the  time  of  the  enumeration  there  were  3,020 
central  electric  stations  in  operation.  The  cost  of  their  construction 
and  equipment  amounted  to  $504,740,352.  The  gross  income  for 
the  year  was  reported  at  185.700,005,  and  the  total  expenses  at  $68,- 
081,375.  These  stations  furnished  employment  to  23,330  wage  earn- 
ers, who  received  $14,983,112  as  wages  during  the  year.  The  power 
plant  ciiuipment  consisted  of  5,930  steam  engines  with  1,379,941  in- 
dicated horse-power,  and  1,390  water  wheels  with  a  stated  horse- 
power of  438,472.  The  generating  plants  consisted  of  12,484  dynamos 
of  every  description  with  a  stated  horse-power  of  1,624,980.  A  note- 
worthy feature  of  the  development  of  this  industry  has  been  the  in- 
stallation of  plants  operated  under  the  control  of  municipalities. 
There  were  Si 5  of  these  plants  in  operation.  The  cost  of  their  con- 
struction and  equipment  was  reported  at  $22,020,473.  They  gave 
employment  to  2,467  wage  earners  and  paid  $1,422,341  in  wages. 
These  figures  do  not,  however,  tell  the  full  central  station  story,  as 
during  the  same  year  there  were  252  electric  railways  doing  a  cen- 
tral station  business  as  previously  noted  in  these  pages;  nor,  of 
course,  are  any  data  presented  from  the  50,000  isolated  plants — more 
or  less — that  exist  all  over  the  country.  The  current  output  for 
the  year  is  estimated  and  returned  at  2,453,502,652  kw-hours,  or  about 
25  per  cent,  of  the  possible  work  that  the  stations  could  do  in  24 
hours  of  ('aily  operation. 

The  general  introduction  of  electric  lighting  is  shown  by  the  fact 
that  of  the  1,892  places  reported  at  the  Twelfth  Census  as  having  a 
population  of  2,500  and  over,  1,511  had  one  or  more  central  electric 
stations  operated  either  independently  or  in  connection  with  an  elec- 
tric railway,  and  there  were  1,960  places  with  a  smaller  population 
having  similar  stations.  In  addition,  there  were  a  number  of  large 
central  electric  stations  which  furnished  current  to  surrounding  cities, 
towns  and  villages,  so  that  an  enumeration  of  the  places  in-  which 
central  stations  were  located  by  no  means  represents  the  distribution 
of  the  current.  Moreover,  the  term  "central  electric  station,"  as 
used  in  this  report,  includes  a  number  of  plants,  but  in  cases  where 
two  or  more  plants  were  operated  by  the  same  individual,  firm  or 
corporation,  and  located  in  the  same  State,  a  separate  report  was 
secured  for  each  whenever  the  system  of  accounts  permitted  the 
preparation  of  separate  returns ;  otherwise,  one  report  was  obtained 
to  cover  the  operations  of  all  plants.  For  instance,  the  Edison  Elec- 
tric Company,  of  Los  Angeles,  Cal.,  generates  current  in  three  moun- 
tain water  power  plants  and  four  steam  plants  in  dififerent  localities, 
all  connected  by  transmission  lines.  These  seven  plants  were  in- 
cluded in  one  report  and  were  counted  as  one  station.  There  were 
1,463  central  electric  stations  operated  by  private  companies  or 
municipalities  in  connection  with  the  manufacture  of  gas,  the  oper- 
ation of  water  works,  or  other  industries.  It  is  very  interesting  to 
note  that  there  were  only  827  cities  and  towns  in  which  one  or  more 
gas  plants  were  in  operation.  The  fact  that  75  per  cent,  of  the  cen- 
tral electric  stations  are  in  places  of  less  than  5,000  inhabitants,  as 
compared  with  22.8  per  cent,  of  the  gas  plants,  indicates  the  wider 
distribution  of  the  electric  stations  which  have  enabled  the  inhab- 
itants of  the  small  places  to  enjoy  illuminating  facilities. 

More  than  150  private  and  municipal  stations  have  commenced 
operations  during  each  year  since  1888,  and  in  each  of  nine  years 
since  that  date  more  than  200  have  been  installed,  the  greatest  num- 
ber, 277,  being  reported  for  the  year  1898.  Each  State  and  territory 
contains  a  number  of  central  electric  stations  operated  under  private 
ownership,  and  all,  with  the  exception  of  three  territories,  and  the 
District  of  Columbia,  Nevada  and  Wyoming,  report  one  or  more 
municipal  stations.  Illinois  contains  the  greatest  number  of  stations 
operated  under  private  ownership  and  Ohio  the  greatest  number 
under  municipal  control.     The  greatest  proportion  of  central  electric 


sl.ilion»  i«  found  in  the  North  Central  States.  In  i8yo  iheie  States 
contained  43.1  per  cent,  of  all  the  electric  stations  in  the  United 
Slates,  and  in  1902  the  propo'nion  lia<l  increased  lo  47.1  per  cent. 
The  greatest  percentage  of  increase  in  the  number  of  stationi  is 
shown  for  the  South  Central  States,  where  79  stations  had  been  in- 
stalled up  to  1890.  This  number  increased  to  404  in  njtn,  or  41 1 .4  per 
cent.  Of  llic  liptal  number  of  st.itions  reported,  2,805,  or  77.5  per 
cent.,  were  operated  under  private  or  corporate  ownership  and  815,  or 
22.5  per  cent.,  under  municipal  control.  There  were  13  stationt  oper- 
.ited  under  private  ownership  in  1902  that  were  formerly  under  mu- 
nicipal control.  i)i  the  815  municipal  stations,  77  commenced  oper- 
ation under  individual  or  partnership  control  and  93  under  corporate 
ownership.  A  further  division  of  stations  operated  under  private 
ownership  is  made  in  Table  34,  from  which  it  appears  that  964 
stations,  or  34.4  per  cent.,  were  installed  by  individuals  or  firms, 
and  1,828,  or  65.2  per  cent.,  by  corporations.  At  the  time  of  the 
enumeration  in  1902,  the  number  of  stations  operated  by  individuals 
or  private  firms  had  been  reduced  to  756,  or  27  per  cent.,  while  the 
number  controlled  by  corporations  had  increased  to  2,049,  or  73  per 
cent. 


Ramsay  on  Radium  and  Helium. 

Sir  William  R.imsay,  professor  of  chemistry  at  University  College, 
London,  who,  with  I^rd  Rayleigh,  separated  helium  from  the  air, 
in  a  lecture  last  week  before  the  London  Institution,  made  the  inter- 
esting announcement  that  his  experiments  with  radium  had  shown 
that  that  element  has  the  power  of  changing  by  some  subtle  process 
into  another  element,  namely,  helium.  He  described  how  a  long 
search  into  the  problem  of  what  becomes  of  the  minute  particles 
with  which  radium  is  always  parting  was  quite  lately  rewarded. 
Besides  its  other  manifestations,  radium  constantly  gives  ofif  an  ema- 
nation which  seems  to  behave  in  all  respects  like  a  heavy  gas.  It 
can  be  collected  in  tiny  flasks,  measured,  weighed  and  used  to  display 
the  characteristic  properties  of  radium,  but  it  is  not  permanent.  In 
about  a  month  it  entirely  disappears.  The  question  is,  "What  be- 
comes of  it?"  Sir  William  has  caught  this  emanation  in  the  act  of 
vanishing.  lie  found  that  after  it  had  been  collected  a  couple  of  days 
its  spectrum,  which  previously  was  entirely  unlike  any  yet  studied. 
began  to  display  the  typical  yellow  line  of  helium. 

In  four  or  five  days  the  helium  grew  brighter,  and  in  another 
week  the  spectrum  of  helium  was  positively  blazing  in  the  hermeti- 
cally sealed  tubes  that  had  been  filled  with  the  pure  emanations  or 
gaseous  output  of  radium.  In  other  words,  one  element  had  been 
literally  seen  to  change  into  another. 

This  realization  of  one  of  the  oldest  of  human  dreams  was,  said 
Prof.  Ramsay,  very  suggestive  of  transmutation.  The  problem  might 
not  be  actually  solved,  but  it  was  by  no  means  absurd.  Prof.  Ram- 
say calculated  that  if  "radium  turned  into  helium  and  nothing  else 
it  would  take  2,000,000  years  to  dissolve  into  gas,  but  if  helium  is  only 
one  of  the  substances  given  ofif  the  transmutation  would  be  propor- 
tionally shorter.  He  is  now  investigating  to  learn  precisely  how 
much  helium  was  produced  from  the  radium,  what  happened  in  the 
change  and  how  long  it  took.  He  pointed  out  that  several  groups  of 
elements  linked  together  by  MendeljefF's  periodic  law  showed  a  re- 
markable similarity  of  properties,  tending  to  suggest  that  the  accepted 
elements  were  not  the  final  forms  of  matter,  and  that  they  were  ulti- 
mately reduced  into  a  few  simpler  forms.  He  asked  if  the  world  was 
on  the  verge  of  some  great  generalization,  showing  that  all  the  so- 
called  elements  were  merely  elusive  forms  of  one  or  two  funda- 
mental kinds  of  matter. 

Prof.  Ramsay  stated  that  Profs.  Rutherford  and  Soddy  were  co- 
operating with  him  in  his  investigations.  He  incidentally  remarked 
that  the  price  of  radium  had  increased  ten  fold  in  the  last  six  months, 
owing  to  the  action  of  the  .Austrian  Government,  which  had  created 
a  corner  therein  by  refusing  to  allow  further  exports  of  refuse  from 
the  uranium  oxide  works  at  Joachimthal.  As  a  result,  the  nominal 
price  of  radium  is  about  $250,000  for  one-fifteenth  of  an  ounce. 

Among  a  number  of  other  interesting  points  the  lecture  showed 
the  power  of  radium  to  make  certain  minerals  and  chemical  com- 
pounds luminous.  Prof.  Ramsay  subjected  a  piece  of  the  mineral 
willemite  to  the  "bombardment"  of  radium  particles,  whereupon 
it  shone  brightly.  In  an  interview  after  the  lecture  Sir  William  said 
it  was  practically  impossible  at  present  to  obtain  more  radium.  It 
had  been  said  that  an  .American  company  had  been  formed  to  mine 
it,  but  he  had  tested  the  American  ores  supposed  to  contain  it  and 
found  them  absolutelv  worthless. 


December  5,  1903. 
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Montreal,  the  Greatest  Centre  of  Transmitted  Power— I. 


By  Alton   D.   Adams. 
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FIG.    1. — REAR    VIEW    OF    CENTR.VL 
STATION. 


INTRODUCTION. 

ONTREAL,  Canada, 
consumes  more 
elcctrically-l  r  a  n  s- 
nilttcd  water  power  than  any 
iitluT  city  in  tlie  world.  This 
puvNt-r  is  drawn  from  three 
generating  stations  located 
iin  as  many  different  rivers 
at  distances  that  range  up 
to  about  85  miles  from  the 
central  sub-station  in  the 
city.  These  rivers,  the  St. 
Lawrence,  the  Richelieu  and  the  St.  Maurice,  draw  their  water  sup- 
plies from  half  a  continent.  With  the  vast  drainage  area  of  the  Great 
Lakes  behind  the  St.  Lawrence,  the  entire  Champlain  Basin  between 
the  Green  and  .Adirondack  Mountains  to  gather  water  for  the  Riche- 
lieu, and  a  great  stretch  of  northern  Canada  to  supply  the  St.  Maurice 
River,  the  reliability  of  electrical  supply  from  water  power  is  assured 
in  Montreal.  The  superlative  capacity  of  the  water-driven  apparatus 
in  this  electrical  supply  system  seems  evident  from  a  statement  of  the 
figures  for  the  generating  and  sub-stations.  At  Chambly  power  house, 
on  the  Richelieu  River,  17  miles  by  the  transmission  line  from  the 
central  sub-station  in  Montreal,  the  combined  capacity  of  the  main 
■electric  generators  is  16,800  kvv.  The  Lachine  power  house,  on 
the  St.  Lawrence,  five  miles  from  the  sub-station  just  named,  con- 
tains main  generators  of  6,000  kw  total  capacity.  Both  of  these  power 
plants  are  devoted  exclusively  to  the  operation  of  the  Montreal  sys- 


tral  sub-station,  the  total  capacity  of  transformers  connected  to  the 
transmission  lines  is  now  27,500  kw  with  room  for  an  increase.  In- 
cluding the  5,000  kw  at  the  Shawinigan  sub-station,  which  is  entirely 
devoted  to  the  Montreal  electrical  supply  system,  save  for  one  item 
of  250  hp,  the  combined  capacity  of  stepdown  transformers  is  thus 
39,500  kw  or  52,000  hp.  It  is  safe  to  say  that  no  other  city  on  the 
American  continent,  or  even  in  the  world,  has  an  equal  capacity  of 
stepdown  transformers  delivering  energy  from  water  powers  to 
an  electrical  supply  system  for  all  purposes. 

Besides  the  water-power  plants  and  sub-stations  already  named,  the 
system  includes  five  steam  power  stations  at  as  many  points  about  the 
city  and  suburbs,  with  a  combined  capacity  of  5,700  kw.  These  steam 
plants  are  in  large  part  a  legacy  of  former  conditions,  and  are  now 
held  as  a  reserve  for  the  water  power  .system.  Th-c  largest  of  these 
steam-driven  stations,  that  on  Queen  Street,  has  a  capacity  of  2,400 
kw,  and  has  been  remodelled  and  made  fire-proof  during  the  past 
year. 

THE   AREA   OF    SUI'l'I.V. 

Electric  light  and  power  supply  is  distributed  by  the  Montreal  sys- 
tem in  the  city  and  island  of  that  name  for  a  distance  of  about 
fourteen  miles  along  the  river  front,  and  to  an  average  width  of  be- 
tween three  and  four  miles  back  from  its  bank.  Included  in  the 
service  area  is  a  strip  of  territory  about  one  mile  wide  and  four  miles 
long  on  the  main  land  opposite  to  the  city.  Within  this  area  there 
are  at  present  served  11,152  custoiners  using  commercial  arc  and  in- 
candescent lamps,  and  870  customers  using  motors,  besides  the  cities 
and  towns  that  are  supplied  with  street  lamps.  The  municipalities 
whose  streets  are  lighted  number  fifteen,  including  Montreal,  and  all 
except  two  of  these  are  on  the  island.  The  total  connected  load  of 
street  lamps  numbers  1,717  of  the  arc  and  577  of  the  incandescent 
type.  Commercial  lighting  service  is  rendered  to  11,152  customers, 
who  have  connected  to  the  system  299,903  incandescent  lamps,  1,514 
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tem.  Neglecting  the  total  c<iuipment  of  the  great  power  house  at 
Shawinigan  Falls,  on  the  St.  Maurice  River,  which  is  operating  under 
a  head  of  145  ft.,  and  in  which  three  turbines  are  installed  at 
present,  having  a  capacity  of  6,000  hp  each,  and  generators  of  3,750 
kw,  and  whence  energy  is  transmitted  85  miles  to  a  sub-station  in  the 
suburbs  of  Montreal,  the  capacity  of  transformers  at  this  sub-station 
is  5,000  kw,  and  they  require  about  6,000  kw  in  generator  capacity  at 
the  Shawinigan  plant.  The  total  rating  of  the  present  generators  in 
■water-power  stations,  devoted  to  electrical  supply  in  Montreal,  is  thus 
28,800  kw.  This  capacity  will  shortly  be  increased  in  tw'o  directions. 
A  fifty-year  contract  requires  the  company  operating  the  Shawinigan 
plant  to  deliver  up  to  20,000  hp  for  electrical  supply  in  Montreal. 
Still  another  water  power  located  at  Soulanges,  on  the  St.  Lawrence, 
is  about  to  be  developed  and  transmitted  for  the  city  system. 

In  anticipation  of  the  increase  of  capacity  at  the  water  power 
plants  the  sub-stations  in  Montreal  have  been  equipped  beyond  im- 
mediate re(|uircments.  Besides  that  of  the  Shawinigan  system  al- 
ready mentioned,  there  are  two  sub-stations  in  Montreal  devoted  to 
general  electrical  supply.  At  one  of  these,  known  as  the  McCord 
Street  sub-station,  the  total  capacity  of  transformers  that  receive 
the  high-tension  transmitted  energy  is  7,000  kw.     In  the  main  or  cen- 


arc  lamps  and  405  pieces  of  various  ajjparatus,  such  as  fans  and 
heaters.  Power  service  is  rendered  to  no  fewer  than  870  consumers, 
who  employ  1,109  electric  motors  with  an  aggregate  capacity  of  19,- 
172  hp.  From  these  figures  it  may  be  noted  that  the  utilization  of 
water  powers  has  made  the  operation  of  motors  an  exceptionally  im- 
portant part  of  the  business  of  the  Montreal  system.  The  com- 
mercial lamps  above  named,  together  with  a  part  of  the  incandescent 
street  lamps,  are  operated  through  2,i6l  service  transformers  with 
an  aggregate  capacity  of  13,249  kw.  For  the  motor  load  695  trans- 
formers with  a  total  capacity  of  6,980  kw  are  empleyed,  but  these 
transformers  do  not  operate  all  of  the  connected  motors,  because  many 
of  these  motors  are  of  the  direct-current  type,  and  many  of  the  alter- 
nating motors  operate  at  the  full  voltage  of  distribution  so  that  no 
transformers   for  them  were   required. 

what  constitutes  the  system. 
This  great  system,  which  constitutes  the  only  public  supply  of 
light  and  power  in  Montreal,  has  been  welded  together  out  of 
diverse  elements.  The  Montreal  Light,  Heat  and  Power  Company, 
the  owner  of  the  system,  was  incorporated  by  the  Quebec  Legislature 
in  March.  1901,  for  the  purpose  of  consolidating  all  the  gas  and  elec- 
tric companies  doing  business  in  the  city.     In  conformity  with  this 
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purpose  the  clutrtcr  of  the  company  authurizcs  il  lo  ai'iiinrc  plaiitit  fur 
the  supply  111  gas,  rifi-tricity  or  cttlicr  source  of  hKhl,  heat  or  power,  hy 
purchase,  lease  or  ollicrwise.  l-'urtlicrniorc,  tlie  company  may  lease 
ami  operate  all  or  any  part  uf  the  plants  of  any  other  company  en- 
gaKcd  in  the  supply  of  light,  heat  and  power,  and  may  ac(|uire  and 
hold  the  stocks  and  bonds  of  any  such  corporation.  When  tlie 
Montreal  LiKht,  Heat  and  I'owcr  Company  has  ac(|uircd  the  plant  of 
any  other  company  engaged  in  similar  lines  of  husinrss,  then  the 
Montreal  Company  may  exercise  the  charter  rights  and  franchises  of 
such  other  company.  Besides  the  foregoing  powers,  the  Montreal 
Company  has  the  right  to  construct  its  pipes,  lines  and  conduits  un- 
der or  over  the  public  streets  and  highway  of  that  city  or  of  any 
place  or  (rnli.iry  within  oiu-  limuliiil  iiiiirs  iluTrfiom  in  any  di- 
rection. 

rnrsii.iiu  lo  these  liberal  ami  important  powers  the  Montreal 
Light,  lleat  and  Tower  Company  acquired  a  majority  of  all  the 
capital  stock  of  each  of  the  following  named  companies :  The  Mon- 
treal Gas  Company,  the  Royal  Electric  Company,  the  Montreal  & 
St.  Lawrence  Light  &  Power  Company,  the  Imperial  Electric  Light 
Company,  Ltd.,  the  Lachine  Rapids  Hydraulic  &  Land  Co.,  Ltd.,  the 
Stanilaiil    I,iv;lit   and   Power  C'(ini|i.iny.   Ilie  (."ili/ins'    I.i^;bt   &    Power 
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Company,  Ltd.,  the  Temple  Electric  Company.  The  Montreal  Light, 
Heat  and  Power  Company,  together  with  the  eight  subsidiary  com- 
panies just  named,  controls  the  entire  supply  of  gas  and  electrical 
energy  in  that  city  and  its  suburbs.  The  dates  of  incorporation  of 
these  subsidiary  companies  are  of  interest  as  showing  the  great  in- 
crease in  public  service  that  has  resulted  from  the  introduction  of 
electrical  supply  and  the  application  of  water  power  therein.  The 
Montreal  Gas  Company  was  incorporated  in  1847,  and  engaged  in  the 
supply  of  gas  in  Montreal  and  its  suburbs.  In  1884  the  Royal  Elec- 
tric Company  was  chartered  to  supply  electrical  energy  in  Mon- 
treal, and  at  the  time  of  the  consolidation  was  the  largest  distributor 
of  that  product  in  the  city.  The  Montreal  &  St.  Lawrence  Light  and 
Power  Company  wa4  incorporated  in  1888,  and  has  built  the  large 
hydro-electric  plant  at  Chambly,  that  now  forms  a  part  of  the  Mon- 
treal electric  system,  and  transmitted  the  energy  there  developed  to 
the  city.  Energy  from  this  plant  was  first  used  at  Montreal  in  August. 
1899.  The  Imperial  Electric  Light  Company  was  chartered  in  1896 
to  supply  electrical  energy  in  Montreal  from  a  steam  power  plant. 
The  Lachine  Rapids  Hydraulic  Land  Company,  Limited,  was  incor- 
porated, in  1896,  to  develop  the  Lachine  Rapids  and  transmit  elec- 
trical energj'  therefrom  for  use  in  Montreal,  which  has  since  been 
done.  Both  the  Citizens'  Light  and  Power  Company  and  the  Stand- 
ard Light  and  Power  Company  were  incorporated  in  1892  for  the 
purpose  of  either  gas  or  electrical  supply. 

From  the  above  it  appears  that  the  Royal  Electric  Company,  one  of 
the  subsidary  corporations  just  mentioned,  is  the  oldest  of  those 
now  engaged  in  electrical  supply  in  Montreal,  as  its  formation  dates 
from  1884.  It  would  be  interesting,  if  possible,  to  trace  the  increase 
of  electric  loads  among  all  the  companies  at  Montreal  during  past 
years,  but  the  facts  are  not  at  hand  for  any  of  these  companies  save  the 
Royal  Electric.  Figures  for  the  loads  of  this  company  are,  however, 
no  doubt  more  representative  and  larger  than  figures  for  any  one 
of  the  other  companies  concerned.  Direct-current  arc  lamps  con- 
nected to  the  circuits  of  the  Royal  Electric  Company  numbered  1,287 
in  the  j-ear  1890;   1,666  in   1895.  and  1.859  in  IQOO,  showing  an  in- 


crease of  44  per  cent,  diirmg  the  ten  years.  During  the  same  period 
the  load  of  arc  ami  mcandeHceiil  lamps  on  the  alternutmK-current 
circmts  rose  from  an  ei|uivalent  of  I,K,)5  incandescent  lamps  of  16 
cp  each  to  an  ei|mvalenl  of  yj,4yK.  In  other  words,  the  load  of  arc 
and  incandescent  lamps  on  alternating  circuits  was  $9  times  as  great 
m  ii/x)  as  it  was  in  iKgo.  IJirect-ciirreiit  motors  first  appeared  on 
the  circuits  of  the  Uoyal  Electric  Company  in  iSqj,  when  their  total 
rating  was  only  50  hp,  but  by  k/kj  this  capacity  had  risen  lo  1,25.1 
hp,  or  25  times  the  rating  in  the  earlier  year.  The  latest  factor  In 
the  electric  load  was  the  alternating-current  motor,  which  did  not  aip- 
|ie;ir  m  the  returns  until  1H97,  :ind  was  then  credited  with  a  comhincd 
rating  of  iS  hp.  Three  years  later,  in  1900,  the  cajiacily  in  coimectctl 
motors  of  this  type  reached  3,417  hp,  representing  ;in  averajje  addi- 
tion of  more  than  1,100  hp  in  capacity  yearly.  It  is  hard  to  believe  that 
this  rapid  increase  of  electrical  loads  was  not  due  in  some  measure  to 
the  utili/aliiin  of  water  power,  for  between  May  ^l.  iK'W,  and  May 
31,  1900,  the  Royal  Electric  Company  secured  control  of  the  hydro- 
electric plant  at  Chambly,  energy  from  that  plant  was  delivered  at 
Montreal  in  August.  1899,  and  the  rise  of  electric  loads  was  more 
rapid  during  the  year  between  the  two  dates  just  named  than  in  any 
other  of  the  decade.  Thus,  during  the  twelve  months  that  ended 
May  3r,  1900,  the  increase  on  the  Royal  system  of  the  equivalent  load 
of  16  cp  incandescent  lamps  was  14,460,  and  the  rise  of  capacity  in 
connected  motors  was  116  hp  for  those  of  the  direct-current,  and  -!,I76 
hp  for  those  of  the  alternating  type.  To  water  power  must  also  be 
traced  the  strong  tendency  to  consolidation  that  culminated  in  1901. 
The  charters  of  the  Montreal  Light,  Heat  and  Power  Company 
and  of  its  subsidiary  companies  are  perpetual,  and  the  stockholders 
of  the  former  company,  by  a  vote  of  two-thirds  of  the  stock  repre- 
sented at  any  special  general  meeting  called  for  the  purpose,  may  in- 
crease its  capital  stock  to  any  amount  deemed  necessary  for  its  pur- 
poses. Debenture  bonds  may  be  issued  by  the  company  to  an  amount 
e<|ual  to  75  per  cent,  of  its  capit3l  stock,  and  these  bonds  may  be  se- 
cured by  a  transfer  to  trustees  of  all  or  any  part  of  its  assets.  Up 
to  April  30,  1903,  the  Montreal  Light,  Heat  &  Power  Company  had 
issued  $17,000,000  in  capital  stock,  and  $3,500,000  in  4^  per  cent, 
bonds.     During  the  year  ending  at  the  date  just  named,  the  excess 
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of  earnings  by  the  company  over  its  operating  expenses  was  $900,- 
872.95.  This  excess  of  earnings  over  operating  expenses  amounted  to 
46  per  cent,  of  the  gross  earnings  of  the  company  in  that  year.  For 
the  year  ending  April  30,  1902,  the  first  after  the  formation  of  the 
Montreal  Light,  Heat  &  Power  Company,  the  company  earned  $821,- 
217.45  above  the  expenses  of  operation,  and  this  sum  was  46  per  cent. 
of  its  gross  earnings  in  that  year.  Besides  paying  all  operating  ex- 
penses and  interest  charges  on  its  bonds  and  loans  the  Montreal  com- 
pany declared  four  quarterly  dividends  of  i  per  cent,  each,  during 
each  of  the  two  fiscal  years  just  named,  the  only  ones  of  its  existence. 
After  all  these  payments  there  remained  a  surplus  of  over  $140,000. 

FEATURES    OF    DISTRIBUTIO.V. 

Electrical  supply  in  Montreal  and  its  suburbs  is  distributed  from 
three  sub-stations,  which  are  designated  as  the  central,  the  McCord 
Street,  and  the  Shawinigan  sub-station  respectively.  The  central  sub- 
station is  nearest  of  the  three  to  the  business  center  of  the  city,  the  Mc- 
Cord Street  sub-station  is  about  one-half  mile  distant  to  the  west,  and 
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the  Sliavvinigan  sul)-sl;ui()n  is  a])i)n)ximaK-ly  3->8  miles  to  the  cast. 
At  each  of  these  sub-stations  the  energy  transmitted  from  one  or 
more  of  the  water  power  plants  is  transformed  or  transformed 
and  converted  to  alternating  current  at  2,4,00  volts,  63  cycles  per 
second,  and  cither  two  or  three-phase.  At  the  central  sub-station 
a    portion    of   this    2,400-volt    alternating   current   is    transformed    to 


delivered  to  consumers  on  any  part  of  the  distribution  system. 
Constant,  direct  current  is  supplied  for  a  part  of  the  series  street 
lamps  by  means  of   motor-driven  arc  dynamos. 

Of  the  total  number  of  arc  street  lamps,  1,717,  the  enclosed  series 
alternating  arcs  comprise  1,333,  and  the  remaining  384  lamps  are 
of  the  series  open  direct-current  type.     AW  of  these  street  arc  lamps 
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4.000-volt  constant  current  for  the  series  arc  lamps,  and  another 
portion  of  the  2,400-volt  current  is  transformed  and  converted  to 
direct  current  at  250  volts  for  a  three-wire  system  of  500  volts  be- 
tween outside  wires,  that  carries  a  part  of  the  motor  load.  All  three 
of  the  sub-stations  are  tied  together  by  the  2,400-volt  feeders,  so 
that    the   energy   received    from    either   water   power   plant    may   be 


are  of  nominal  2,000  cp  each.  The  enclosed  alternating  arcs  operate 
nominally  on  80  volts  and  7.5  amp.  each,  or  480  actual  watts.  On 
the  direct-current  arc  lines  the  rating  is  9.6  amp. 

Of  the  577  incandescent  street  lamps.  106  of  65  cp  and  273  of  32  cp 
are  on  the  constant  alternating-current  lines.  37  of  32  cp  are  oper- 
ated by  constant  direct-current  circuits,  50  of  2,2  cp  are  in  multiple 
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Figs.  7  and  8. — Cross-Section  axd  Floor  Plan  of  Montreal  Central  Station. 
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on  tlic  220-voll  system,  and  gi  of  32  cp  and  18  of  16  cp  each  arc  in 
multiple  at  110  volts.  Tiie  299,903  incandescent  lamps  in  commercial 
service  include  a  variety  of  candle-powers  below  16,  so  that  the 
equivalent  number  of  i6-cp  lamps  would  be  somewhat  less  than  this 
total  figure.  The  constant-potential  commercial  arc  lamps  of  both 
the  enclosed  and  open  types  number  1,277  on  alternating  circuits. 
Commercial  service  also  includes  23  constant-current,  enclosed  alter- 
nating arcs  and  214  direct-current  series  open  arc  lamps. 

Most  notable  in  this  sujiply  system  is  the  load  of  stationary  motors, 
because  of  their  large  number,  great  aggregate  capacity  and  the  un- 
usual average  capacity  of  each.  Of  the  1,109  motors  connected  to 
the  distribution  lines,  580  motors  in  use  by  426  customers  are  of 
the  alternating  type  and  have  an  aggregate  capacity  of  16,556  hp, 
giving  an  average  capacity  of  28.4  hp  each.  Comparing  these 
motors  with  tlie  number  of  customers  using  them,  it  appears  that  the 
average  was  1.36  motors  and  38.8  hp  per  customer.  The  excep- 
tionally large  average  horse-power  per  motor  and  per  customer 
points  clearly  to  the  extensive  use  of  these  alternating  motors  in 
manufacturing  operations.  Some  of  these  alternating  motors  are 
of  the  synchronous,  but  the  greater  number  is  of  the  induction  type, 
and  all  are  supplied  with  current  of  63  cycles  and  either  two  or  three- 
phase.  Most  of  these  motors  are  operated  from ,  the  2,400-volt  cir- 
cuits through  transformers  that  lower  the  voltage  to  about  550;  but 
some  of  the  large  sizes  receive  the  full  line  voltage  in  their  windings. 
Direct-current  motors  number  529,  are  in  use  by  444  customers  .ind 
have  an  aggregate  capacity  of  2,616  hp.  The  average  capacity  of 
these  motors  is  thus  almost  5  hp.each,  and  the  average  per  cus- 
tomer is  1.2  motors  and  6  hp.  Comparing  these  figures  with  those 
for  alternating  motors  it  appears  that  the  average  power  per  cus- 
tomer and  per  motor  is  nearly  si.x  times  as  great  for  the  alternating 
as  for  the  direct-current  type.  From  this  fact  the  obvious  conclu- 
.■^ion  is  that  the  alternating  type  of  motor  is  more  generally  applied 
where  comparatively  large  powers  are  required.  The  two  largest 
consumers  of  electric  power  connected  to  the  Montreal  system — that 
is,  the  Montreal  Street  Railway  Company  and  the  Dominion  Cotton 
Mills  Company — use  21  motors  of  the  alternating  type  that  have  an 
aggregate  capacity  of  8,005  hp,  besides  some  smaller  sizes.  If  the 
number  of  these  exceptionally  large  motors  and  their  total  capacity 
are  deducted  from  the  corresponding  figures  for  all  motors  of  the 
alternating  type,  the  result  shows  559  of  these  motors  with  a  com- 
bined rating  of  8,551  hp.  These  last-named  figures  correspond  to  a 
capacity  of  15.3  hp  per  motor  on  an  average,  or  2.5  that  of  the  like 
average  for  all  of  the  direct-current  motors.  This  again  brings  out 
the  fact  that  the  alternating  motors  have  been  more  generally  selected 
than  the  direct-current  type  by  the  users  of  large  amounts  of  power. 

The  Montreal  Street  Railway  Company  has  a  larger  capacity  in 
motors  connected  to  the  system  of  the  Montreal  Light,  Heat  &  Power 
Company  than  any  of  its  other  customers.  This  capacity  amounts 
to  a  total  of  4,915  hp  and  is  made  up  by  seven  2,200-vo!t,  two-phase 
motors  that  operate  with  alternating  current  of  63  cycles  per  second. 
Six  of  these  motors  are  of  the  induction  type  and  rated  at  700  hp 
each,  while  the  seventh  is  a  synchronous  motor  of  715  hp.  For  the 
supply  of  energy  to  these  motors  seven  two-phase  circuits  are  run 
from  the  central  sub-station  of  the  electrical  supply  .system  to  the 
generating  station  of  the  street  railway  company,  a  few  blocks  dis- 
tant. These  induction  motors  are  believed  to  be  among  the  largest 
of  this  type  in  use  anywhere.  It  is  believed  that  these  induction 
motors  require  less  skill  in  their  operation,  and  cause  less  fluctuation 
of  voltage  in  the  electric  supply  system  than  synchronous  motors 
of  equal  capacity.  On  the  other  hand,  one  disadvantage  of  induction 
motors,  that  of  a  very  short  air-gap  between  the  rotating  and  sta- 
tionary parts,  is  here  illustrated.  Thus,  in  these  great  induction 
motors  of  700  hp  each  the  air-gap  for  each  of  two  is  said  to  be 
only  3/32  in.,  and  the  air-gap  for  each  of  four  only  0.0825  i"-  from 
iron  to  iron.  Each  of  these  seven  motors  is  direct-connected  to  a 
continuous-current  generator  that  supplies  the  street  railway  system 
at  about  550  volts. 

The  plant  of  the  Dominion  Cotton  Mills  Company  is  probably  one 
of  the  largest  of  its  kind  that  draws  its  power  from  a  public  system 
of  electrical  supply.  In  these  cotton  mills  the  total  number  of 
electric  motors  is  27.  and  their  combined  rating  amounts  to  3.412  hp, 
divided  as  follows :  Number  of  motors,  5  of  300  hp  each,  i  of  240  hp, 
5  of  200  hp.  T  of  150  hp.  2  of  100  hp,  2  of  75  hp,  T  of  50  hp,  I  of  30 
hp,  I  of  20  hp.  2  of  15  hp.  2  of  10  hp,  I  of  7  hp,  3  of  5  hp.  All  of 
these  motors  in  the  cotton  mills  are  of  the  induction  type,  save  one 
of  200-hp  capacity,  which  is  synchronous.  The  fact  that  the  Mont- 
real rlcctrical   supply  system  is  able  to  furnish  power   for  this  great 


manufacturing  plant  on  terms  that  make  it  unprofitable  for  the 
latter  to  operate  with  steam  is  a  striking  illustration  of  the  ad- 
vantages of  transmitted  water  power. 

Of  the  2,161  service  transformers  used  for  lighting  service  on  the 
Montreal  system,  1,068  are  of  less  than  5-kw  capacity  each,  314  have 
an  individual  rating  of  just  5  kw,  and  779  transformers  are  rated 
at  7'/^  to  60  kw  each.  All  of  these  lighting  transformers  have  a 
combined  rating  of  13,249  kw,  and  of  this  total  the  transformers 
of  less  than  5  kw  each  represent  2,2221/2  kw,  the  transformers  of  just 
5  kw  each  1,570  kw,  and  those  of  more  than  5  kw  each  an  aggregate 
of  8,930-kw  capacity.  Of  the  695  transformers  used  for  power  service, 
273  are  rated  at  less  than  5  kw  each,  98  transformers  have  just  this 
individual  capacity,  and  324  transformers  are  of  larger  sizes  up  to 
170  kw.  The  combined  rating  of  6,980  kw  in  these  transformers 
used  for  power  purposes  is  divided  into  620  kw  for  those  of  less 
than  5  kw  each,  490  kw  for  those  of  just  5  kw  rating,  and  5,867 }/-kw 
capacity  in  transformers  that  range  from  y'/i  to  170  kw  each. 

Comparing  the  lighting  and  the  power  transformers  it  appears 
that  the  average  rating  of  all  the  former  is  6.1  kw,  and  of  all  the 
latter  10. o.  Of  the  aggregate  rating  of  13,249  kw  for  all  lighting 
transformers,  67  per  cent,  is  in  units  of  more  than  5-kw  capacity 
each,  while  of  the  6,980  kw  of  total  capacity  in  power  transformers 
.85  per  cent,  is  represented  by  those  of  more  than  5  kw  each.  These 
figures  bring  out  one  desirable  feature  of  a  motor  load,  namely,  that 
the  transformers  required  for  its  operation  are  usually  of  larger 
average  capacity  and  consequently  of  higher  efficiency  than  those 
used  for  lighting.  Of  course,  large  motors  of  100  or  more  horse- 
power each  have  the  further  advantage  that  they  may  take  current 
directly  from  the  distribution  lines,  and  thus  require  no  service 
transformers  whatever. 


More  Tunnel  Traction  for  New  York. 


The  New  York  Rapid  Transit  Commission  has  granted  a  fran- 
chise to  the  Hudson  &  Manhattan  Railroad  Company  to  run  a  tunnel 
under  the  North  River  from  Exchange  Place,  Jersey  City,  to  Cort- 
landt  Street,  Manhattan.  William  G.  McAdoo  is  the  president  of 
the  company  and  also  is  president  of  the  New  York  &  New  Jersey 
Railroad  Company,  which  has  received  a  franchise  to  run  a  tunnel 
under  the  North  River,  entering" Manhattan  at  the  foot  of  Christopher 
Street.  The  tunnel  which  will  enter  the  city  at  Cortlandt  Street 
will  run  to  Church  Street  and  then  will  form  a  loop,  running  back 
through  Fulton  Street  to  the  place  >\here  the  tunnel  strikes  Man- 
hattan. There  will  be  a  spur  from  the  station  in  Church  Street,  and 
this  spur  will  connect  at  Broadway  and  Dey  Street  with  the  lower 
Broadway  spur  of  the  rapid  transit  subway. 

When  the  franchise  was  brought  up  before  the  Rapid  Transit 
Commission  at  last  week's  meeting.  Mayor  Low^  made  the  point  that 
last  summer  he  had  insisted  on  a  change  in  the  grant  so  as  to  pre- 
vent the  corporation  from  merging  with  any  other  company.  The 
attorneys  for  the  tunnel  projectors  had  declined  to  accept  any  such 
condition,  and  Edward  M.  Shepard,  counsel  for  the  commission, 
together  with  Corporation  Counsel  Rives,  had  prepared  an  amend- 
ment which  was  suggested  as  a  general  compromise  between  the 
position  taken  by  the  Mayor  and  that  taken  by  the  company.  This 
was  to  the  efifect  that,  in  the  event  of  a  merger  between  the  tunnel 
company  and  any  other  concern,  both  merging  companies  should 
agree  to  carry  out  all  of  the  obligations  of  both  companies.  To  this 
the  Mayor  consented.  The  franchise  gives  to  the  company  a  25-year 
grant  with  tbe  privilege  of  two  renewals,  one  at  ten  and  the  other 
at  fifteen  years,  at  varying  rates  of  compensation,  equivalent  to  the 
city  of  3  per  cent,  of  the  capital  involved  and  of  the  earnings  of  the 
company  as  estimated. 


Chicago  Electrical  Association. 


A  meeting  was  held  at  the  Lewis  Institute  on  November  20. 
Before  a  large  audience  Professor  John  D.  Nies  described  split- 
phase  power  measurements  on  alternating  circuits.  The  three-volt- 
meter method  of  measuring  power  in  an  inductive  circuit  was  de- 
scribed in  detail  and  demonstrated.  This,  as  is  well  known,  con- 
sists simply  in  a  method  of  separating  a  given  impedance  into  its 
components,  resistance  and  reactance.  The  actual  power,  of  course, 
is  then  readily  found  by  multiplying  the  .square  of  the  current  by 
the  resistance  thus  found. 
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Methods  of  SiKn;iIinc  luul  Operating  in  Telephone 
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llV    KkmI'STKR    It.    Mlll.KK   AMI   ClIAKl.KS   S.    WiNSTON. 

TJIK  importance  of  .l.viilinR  al  tlic  outset  on  the  l.cst  inetliod.s  of 
signahiiK  anil  operaliiiK  in  telci)lione  excliaiiges  cannot  be 
ovcrcstimateil.  It  affects  the  quality  of  service  given  through- 
out the  whole  life  of  the  exchange,  and  tlu-reforc  the  |)opularity 
I'f  the  enterprise;  it  atTccIs  the  cost  of  operation  and  therefore  the 
revenue  of  the  company;  anil  it  also  very  materially  affects  the  origi- 
nal cost  of  the  installation,  including  the  switchboard  apparatus, 
the  buildings  it  occupies  and  the  wire  plant. 

(iiven  a  certain  dermite  tiling  to  accomplish,  in  the  w.iy  of  con- 
veying automatic  signals  in  a  telephone  cxciiangc.  the  circuit  man 
will  always  rise  to  the  occasion,  usually  with  more  than  one  way  of 
accomplishing  it.  The  manner  in  which  the  si^'nals  between  the 
various  persons  concerned  in  different  parts  of  the  exchange  may 
best  be  conveyed  and  interpreted  is,  as  a  rule,  more  difficult  of  solu- 
tion than  the  designing  of  the  circuit  after  the  method  has  once  been 
decided  on.  It  is  a  question  in  which  the  personal  equation  of  both 
operator  and  subscriber  enters  to  a  large  extent;  and  this  fact  alone 
makes  it  solvable  by  long  experience  and  study,  rather  than  by  pure 
reasoning  power  alone. 

Primarily,  the  question  involved  is  "what  docs  the  subscriber 
want?"  and  this  ratlier  than  what  the  electrical  engineer  says  "he 
ought  to  want,"  should  form  the  basis  of  future  work.  The  work  of 
determining  what  the  subscriber,  using  the  word  collectively,  actually 
does  want  has  been  and  probably  always  will  be  difficult.  This  should 
devolve  on  the  "traffic  cnirineer,"  if  we  may  use  the  term,  who  in  turn 
should  require  of  the  electrical  engineer  a  system  which  with  due  re- 
gard to  effectiveness  and  to  economy  of  operation,  and  of  first  cost 
will  come  nearest  to  the  ideal  set  by  the  demands  of  the  subscribers. 

The  question  resolves  itself  into  two  important  factors.  First, 
the  giving  of  the  best  possible  service  to  the  community;  and  second, 
the  working  of  the  apparatus,  the  plant  and  the  operators,  to  the 
best  advantage  from  an  economical  standpoint. 

Much  has  been  written  concerning  the  circuits  employed  in  nearly 
all  branches  of  telephone  service,  but  few  articles  have  appeared  on 
the  methods  of  signaling  and  operating,  dealing  with  the  general 
problem  of  the  functions  which  the  circuits  should  perform.  There 
has  been  as  much  diversity  as  to  what  should  constitute  a  proper 
code  of  signaling  in  the  various  branches  of  telephone  service;  that 
is,  as  to  the  manner  in  which  the  signals  should  be  communicated  to, 
and  interpreted  by  the  various  persons  concerned  in  making  a  con- 
nection, as  there  has  been  in  regard  to  the  actual  circuits  for  accom- 
plishing such  ends  when  once  determined  on.  Experience  alone 
has  taught  what  is  best,  and  it  is  only  in  recent  years  that  practice  has 


scribrr^'  stations  i'(|tiippfd  with  mngnrto  instruiiu-nts.  In  order  to 
call  the  central  ollice.  subscriber  A  turn;,  his  generator  crank,  which 
displays  at  the  central  office  a  signal  in  the  form  of  a  Hhutlcr,, belong- 
ing t<i  the  anmmciator  corresponding  to  that  line.  If  the  sub- 
scriber is  a  lUiMce.  he  may  first  remove  his  receiver  from  the  hook, 
which  may  or  may  not  prevent  his  seniling  any  signal  at  all.  Thus 
the  very  act  of  the  subscriber's  attempting  to  originate  a  call  is 
dependent  on  his  performing  certain  acts  in  a  de(iiiile  order,  none  of 
ihrm  being  in  any  sense  ;iiilomatic.  The  operator  seeing  the  sig- 
nal, inserts  an  answering  plug,  and  by  means  of  a  key  listens  in  to 
ascertain  the  number  of  the  subscriber  desired,  after  which  she 
completes  the  connection  by  inserting  her  calling  plug  into  the  jack 
of  the  subscriber  calleil  for  (subscriber  /i),  and  by  means  of  her 
ringing  key  calls  him.  She  has  no  means  of  knowing  when  sub- 
scriber li  responds,  or  when  subscriber  A  gets  tired  of  waiting 
and  hangs  up  his  receiver,  other  than  by  frequently  listening  in  on 
ilie  circuit  to  hc.ir  or  inquire  wlicdier  the  conversation  is  in  progress. 

When  the  subscribers  have  finished  their  conversation,  one  or  both 
of  them  may  remember  to  operate  their  generators,  and  thus  throw 
tile  clcaring-oiit  signal  associated  with  the  cords  as  a  disconnect  sig- 
nal for  the  operator.  As  is  well  known,  they  frequently  neglect  this. 
in  wiiich  case  the  operator  can  only  ascertain  by  inquiry.  Again. 
the  display  of  the  clearing-out  signal  conveys  no  definite  information 
to  tiie  operator,  as  it  may  mean  one  of  several  things:  Both  subscrib- 
ers may  desire  a  disconnection,  one  subscriber  may  desire  another 
connection,  one  or  both  may  desire  the  attention  of  the  operator,  or 
it  may  mean  that  one  of  the  subscribers  has  attempted  to  ring  the 
other  subscriber  direct.  In  any  event,  the  operator  must  listen  in  on 
the  circuit  to  know  how  to  interpret  the  signal.  All  this  requires 
time  and  necessitates  the  tieing  up  of  the  apparatus  for  a  longer  time 
than  is  actually  necessary.  Besides  this,  the  constant  listening  in  of 
the  operator  is  a  disagreeable  feature  to  the  subscriber,  and  destroys 
all  idea  of  secrecy  on  his  part. 

One  of  the  many  and  also  one  of  the  most  important  advantages 
in  common  battery  systems  which  are  now  rapidly  supplanting  the 
magneto,  is  the  fact  that  at  all  times  after  a  connection  has  been  estab- 
lished it  is  possible  for  cither  subscriber  to  attract  the  attention  of 
some  operator,  and  the  operator  who  has  charge  of  the  connection 
know-s  at  all  times  the  exact  conditions  on  the  lines ;  that  is,  she 
knows  whether  the  called  subscriber  has  answered  the  call,  or 
whether  the  calling  subscriber  is  w^aiting  for  the  connection  to  be 
established,  whether  conversation  is  finished,  and  at  the  end  of  the 
conversation  whether  either  subscriber  desires  her  attention  for 
making  another  connection  or  for  any  other  purpose. 

The  common  battery  system  naturally  lends  itself  to  automatic 
signaling  because,  all  sources  of  electrical  energy  being  at  the  cen- 
tral office  and  ready  for  service  on  every  line,  it  remains  only  for 
the  subscriber  to  close  the  circuit  to  draw  on  the  energy  or  to  open 
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Fig.  I. — Connection  Between  Two  Subscribers  Through  .\  ^Magneto  Office. 


become  fairly  well  standardized.  It  is  the  purpose  of  this  article 
to  show-  what  some  of  these  standards  are  and  why  they  are,  regard- 
less, as  far  as  possible,  of  any  circuit  arrangement. 

In  the  modern  forms  of  magneto  systems  still  widely  used  in 
small  exchanges,  the  operator  can  depend  only  partially  on  signals, 
and  must  rely  for  obtaining  much  of  the  information  as  to  the  con- 
ditions of  a  connection,  by  frequently  listening  in  on  the  circuit  for 
verbal  communications  with  the  connected  subscribers  or  with  other 
operators.  What  signals  are  transmitted  by  the  subscriber  are  done 
by  some  voluntary  act  on  his  part,  which  he  is  liable  to  do  improperly, 
or  to  forget  altogether,  so  that  the  magneto  system  is  much  more 
dependent  on  the  untrained  human  element  than  it  should  be. 

To  make  this  more  clear,  reference  is  made  to  Fig.  i,  which  rep- 
resents  the   essential    elements   of   a   connection   between   two   sub- 


the  circuit  to  shut  it  off.  I'hese  acts  on  the  subscriber's  part  are  per- 
formed without  his  volition,  inasmuch  as  they  are  made  accessory  to 
some  other  act  w'hich  he  must  perform  in  order  to  use  the  instrument. 

The  whole  tendency  of  telephonic  development  has  been  to  simplify 
the  work  of  the  subscriber  by  giving  him  nothing  to  do  further 
than  placing  the  receiver  at  his  ear  and  asking  for  what  he  wants. 
This  tendency  has  gone  hand  in  hand  with  the  simplification  of  the 
subscriber's  apparatus,  and  these  two  facts  have  led  to  the  doing  away 
with  the  magneto  generator  and  local  battery,  thus  reducing  the  ap- 
paratus at  the  subscriber's  station  to  the  fewest  possible  elemental 
parts. 

In  the  signaling  from  the  subscriber  to  the  general  ofBce  and  be- 
tween the  various  operators  at  the  exchanges,  the  tendency  has 
been,  and  is  constantly  growing,  to  have  every  signal  automatically 
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sent,  and  to  mean  positively  one  tiling  and  one  thing  only.  Each 
operator  is  made  a  .specialist,  performing  one  class  of  work  only, 
and  no  matter  what  the  requirements  on  her  may  be,  she  is  always  to 
interpret  each  signal  in  a  certain  inflexible  way.  In  this  connection  it 
may  be  said  that  we  believe  that  those  in  charge  of  large  exchanges 
who  are  loading  their  regidar  operators  up  with  various  classes  of 
special  work,  are  making  a  grave  mistake;  and  further,  that  any  ten- 
dency in  the  development  of  telephony  which  tends  to  increase  the 
complexity  of  the  subscriber's  instrument,  or  to  throw  an  additional 
amount  of  work  on  the  subscriber,  is  taking  a  decided  step  backward. 

Before  going  further,  to  avoid  confusion,  we  will  define  what  we 
believe  to  be  the  proper  meanings  of  two  much-abused  terms  in 
telephony — "telephone  office"  and  "telephone  exchange." 

A    telephone   office   is   an   establishnicnt    in    which   telephone   lines 


sponse  has  been  made  and  that  the  conversation  is  in  progress. 
Both  supervisory  lamps  will  remain  unlighted  until  the  end  of  conver- 
sation, when  both  subscribers  will  hang  up  their  receivers  and  thus 
light  the  answering  and  calling  supervisory  lamps  associated  with  the 
cord  circuit  which  has  been  used  for  the  connection,  which  is  a  posi- 
tive signal  to  the  operator  for  disconnection. 

It  is  customary  practice  for  many  independent  companies  to  locate 
at  each  position  a  supervisory  pilot  lamp  which  will  light  whenever 
the  answering  supervisory  lamp  of  any  cord  at  that  position  is 
lighted.  As  the  cord  circuits  of  the  Western  Electric  Company  can- 
not be  provided  with  this  feature  without  many  complications.  Bell 
companies  do  not  provide  this  pilot  lamp. 

The  wire  which  carries  battery  for  all  of  the  line  and  supervisory 
pilot  lamps  in  an  office  is  ordinarily  carried  through  the  winding  of  a 
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Fig.  2. — Connection  Through  a  Single  Common  Battery  Office. 


center,  containing  equipment  for  interconnecting  the  lines  for  con- 
versation in  accordance  with  the  demands  of  the  subscribers  served 
by  them. 

A  telephone  exchange  is  an  organization  of  one  or  more  telephone 
offices,  with  their  extending  lines  and  substation  apparatuses  for  sup- 
plying telephone  service  to  a  given  community. 

In  discussing  the  methods  of  operation  in  common  battery  ex- 
changes it  will  be  necessary  to  classify  service  under  several  headings, 
on  account  of  the  large  number  of  kinds  of  service  that  are  required, 
owing  to  the  existence  of  one  or  more  offices  in  the  same  city,  of  toll 
connections,  private  branch  boards,  measured  service,  etc.  In  the  ac- 
companying figures  A  always  represents  the  station  of  the  calling  sub- 
subscriber,  and  B  that  of  the  called. 

I.  connection  between  two  subscribers  in  the  same  common  bat- 
tery OFFICE. 

When  a  subscriber  desires  to  converse  with  a  second  subscriber  in 
the  same  office,  he  will  remove  his  telephone  from  its  hook,  and  thus 
light  the  line  lamp  (Fig.  2)  associated  with  his  line  at  the  multiple 
switchboard.  In  order  to  assist  the  operator  it  is  customary  to  lo- 
cate at  each  position  a  pilot  lamp,  which  lights  whenever  any  line 
lamp  at  her  particular  position  lights.  The  operator  noting  that  this 
pilot  lamp  is  lighted,  inserts  the  answering  plug  of  one  of  her  cord 
circuits  into  the  answering  jack  immediately  above  the  line  lamp, 
which  lighted  at  the  same  time.  This  act  will  extinguish  both  the  line 
and  the  pilot  lamps,  putting  the  line  lamp  out  of  service  and  leav- 
ing the  pilot  lamp  ready  to  assist  in  attracting  the  attention  of 
the  operator  to  another  call  on  some  other  line.  The  operator  will  then 
throw  the  listening  key,  and  having  found  out  from  the  calling  sub- 
scriber the  number  of  the  line  with  which  connection  is  desired,  will 
test  the  multiple  jack  of  this  line  with  the  calling  plug  associated 
with  the  answering  plug  in  use,  and  in  case  the  line  is  busy,  she  will 
tell  the  calling  subscriber  and  pull  down  the  connection.  If,  however, 
the  line  called  for  is  clear,  the  operator  will  insert  the  plug  into  the 
multiple  jack  and  ring. 

Associated  with  each  plug  of  a  cord  circuit  is  a  supervisory  lamp, 
each  of  which  is  under  the  e-xclusive  control  of  the  subscriber  with 
whose  line  the  corresponding  plug  is  connected,  this  control  being 
aflfected  by  the  position  of  the  subscriber's  switch  hook.  When  the 
operator  inserted  the  answering  plug  into  the  answering  jack  of  the 
calling  subscriber,  the  supervisory  lamp  associated  with  that  plug 
remained  unlighted,  because  the  subscriber's  receiver  remained  oflf  its 
hook.  As  soon,  however,  as  the  calling  plug  has  been  inserted  into 
the  jack  of  the  called  line,  the  supervisory  lamp  associated  with  that 
play  will  light  and  will  remain  lighted  imtil  the  called-for  subscriber 
responds  to  the  call  by  taking  his  receiver  from  its  hook,  when  the 
lamp  will  be  cxtingnishod.  thus  indicating  to  the  operator  that  a  re- 


relay  which  is  so  wired  that  when  operated  it  causes  a  bell  or 
buzzer  to  ring,  whenever  a  switch,  which  controls  it,  is  thrown  to  the 
proper  position.  This  bell  or  buzzer  is  intended  to  be  used  as  a 
night  alarm,  and  is  not  left  in  circuit  during  the  day  time.  With  this 
arrangement,  at  night  or  during  the  least  busy  hours  of  the  day,  one 
or  a  few  operators  may  handle  the  entire  office,  the  operator's  atten- 
tion being  attracted  to  a  call  on  any  part  of  the  board  by  the  sound 
of  the  night  alarm.  A  glance  along  the  board  will  then  show  her 
at  which  position  a  pilot  lamp  is  lighted,  and  on  reaching  that  posi- 
tion the  line  lamp  will  show  which  particular  line  needs  attention. 

In  case  the  exchange  has  party  lines  with  selective  signals,  some 
means  should  be  provided  by  which  the  operator  will  know  which- 
party  she  has  rung  last.  If  an  indicating  scheme  is  not  provided,  it 
is  often  necessary  for  the  operator  to  ask  the  calling  subscriber  to 
repeat  the  number  of  the  line  which  he  has  previously  called  for,  an 
undesirable  thing,  because  the  subscriber  may  have  forgotten  the 
number,  having  once  told  it  to  the  operator.  Even  if  the  sub- 
scriber has  not  forgotten  the  number,  he  does  not  understand  why  it 
has  been  necessary  for  the  operator  to  again  request  the  number,  and 
is  apt  to  attribute  it  to  carelessness  or  incompetence. 

1  he  best  practice  to-day,  where  selective  signaling  party  lines  are 
used  in  considerable  numbers,  seems  to  be  to  equip  each  pair  of  cords 
in  the  entire  office  with  jiarty-line  ringing  keys,  each  key  being  pro- 
vided with  an  indicator  to  show  which  of  the  several  selective  ring- 
ing currents  had  been  last  sent  to  the  line  by  that  particular  key. 
With  this  arrangement,  an  operator  noticing  (by  the  calling  super- 
visory) that  a  called  party  has  not  responded,  has  only  to  repeat  the 
same  ringing  operation  which  the  indicator  on  that  ringing  key 
shows  her  was  last  made. 

In  some  cases,  instead  of  supplying  each  pair  of  cords  with  a  com- 
plete selective  ringing  key,  a  master  key  is  provided  on  each  position, 
which  when  operated  determines  the  selective  ringing  current  which 
the  individual  ringing  key  on  each  cord  will  send  to  the  line.  Al- 
though these  master  keys  are  sometimes  provided  with  indicators, 
this  practice  is  faulty  because  while  the  indicator  may  show  what 
selective  current  was  last  used  on  that  position,  it  does  not  show 
what  pair  of  cords  it  was  used  on,  and  the  operator  is  little  better 
off  than  without  it.  This  plan  has  only  cheapness  to  recommend  it. 
For  some  unknown  reason  there  are  some  multiple  switchboards  in 
use  and  others  are  now  being  constructed  wherein  the  answering 
jacks  are  placed  in  a  bank  just  above  the  plug  shelf,  while  the  corre- 
sponding line  lamps  are  placed  in  a  separate  bank  above  them.  This 
practice  is  to  be  strongly  condemned  from  an  operating  standpoint, 
as  by  it  one  of  the  chief  advantages  of  the  lamp  signal  is  lost,  i.  e., 
the  placing  of  the  signal  for  each  line  immediately  adjacent  to  the 
answering  jack  belonging  to  that  line,  so  that  the  operator  may  plug 
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iiitii  llic  |)rii|icr  jack  in  rosiMiiisc  tn  a  call  wiiiiniit  once  hiih.miih  Ihi 
Ka/c  from  the  ilisplayod  KJKnal  »ir  bollicriiiK  lior  lit-ad  alxiut  llii- 
iiiimlKT  »if  the  callitiK  line.  I'licrr  air  no  a|i|)ai'cnt  structural  advuii- 
t;lKc^  111  warrant  tins  satrilicc  in  upcratitlg  spccil. 


Wi)rk  of  the  Motoriuun  on  the  Zosscn  Car. 


I-'urtlur  details  were  n'^cn.  with  illustianoiis,  ni  uiir  last  issue  as 
to  the  recent  liiKli  ^-ineil  work  on  tlu-  electric  road  at  Zosscn,  and  we 
arc  now  al>le  to  present  a  view  of  the  interior  of  the  niotorman's 
call  of  the  Siemens  &  Ilaiske  car.  l-'rom  a  first  Kli>i»-'c  it  might  appear 
that  a  motorman  with  tlie  multiple  iimhs  of  an  octopus,  the  eyes  of  an 
argus.  and  the  speed  of  a  whip  snake  would  he  needed  to  w.iteh 
and  look  after  all  these  indicators,  controllers,  levers,  brake  han- 
dles, etc.,  but  as  a  matter  of  fact  the  car  lends  itself  to  easy  control 
and  no  difficidty  worth  mention  is  found  in  operating  it  hy  the  "man 
at  the  helm."  As  to  the  cars  themselves,  it  may  lie  noted  th.ii 
certain  changes  were  ma<le  in  the  motor  wiring  on  the  Allse- 
ineinc  car.  At  first  all  the  motors  were  started  simultaneously,  but 
later  the  stator  wiiulings  of  the  lour  motors  were  placed  in  circuit 
one  after  the  other,  the  motors  being  started  by  gradually  short- 
circuiting  the  rotor  windings.  This  arrangement  avoided  an  un- 
necessarily heavy  current  intake  at  starting  and  also  permitted  the 
cutting  out  of  the  stators  of  one  or  more  motors  after  normal  speed 
had  been  attained  and  only  two  or  three  motors  were  rccpiired  to 
continue  running  the  car  at  the  same  speed.  Although  these  motors 
were  rated  at  J50  hp  they  carried  750  hp  each  at  starting  without 
rising  more  than  20°  C.  because  the  motors  were  cooled  by  com- 
pressed air. 

The  apparatus  used  during  llie  trial  runs  is  shown  in  the  general 
view   of  the  Siemens-Halske  cab  and  consists  of  the  following:     ./ 


olid:  the  semiKJ  pt  III  il  »as  ailiiatcd  by  a  miienl  l|cl\^lll^  through  a 
battery  and  the  free  middle  axle  of  one  of  the  iruck<i,  one  perforation 
being  made  for  every  re\oluti<in  of  the  axle;  the  third  pencil  per- 
foratrij  the  p:iper  every  time  a  kilometer  mark  was  passe<l,  tins  being 
accomplished  electrically  l>y  having  a  Hniall  contact  brush  strike 
iron  projeelmns  placed  near  the  track  and  spaced  one  kilometer  apart 

To  deternime  the  air  pressure  several  openings  were  made  in  the 
walLs  of  each  car,  each  opening  being  connected  with  a  L'-sh.'iped 
glass  tube  partly  lilted  with  water  and  graduated  to  millimeters.  The 
pressure  was.  therefore,  measured  by  noting  the  change  in  the  height 
of  the  water  columns  in  the  br,inclies  of  each  tube 

The  acceler.ition  was  deterinirie<l  according  to  the  method  sug- 
gested li>  Ka|>p.  A  vertical  glass  tube  was  placed  at  each  niotorman's 
st.ind,  liiitli  tubes  lieing  connected  by  a  pipe  running  tlirongh  the  car 
lliior  p.irallel  to  the  rails.  The  lubes  were  filled  to  a  certain  height 
with  colored  w.ater.  When  the  car  started  the  liquid  in  the  front 
tube  began  to  fall  while  that  in  the  rear  tube  rose.  The  acceleration 
was  determined  by  measuring  the  distance  between  the  tubes  and  the 
difference  in  height  of  the  water  columns. 


FIG.    I. 


:ak  and  those  conducting  tests. 


is  the  i)rincipal  compressed  air  reservoir  for  operating  all  of  the  ap- 
paratus ;  B  and  C  are  ammeters  for  truck  No.  I  and  truck  No.  2, 
respectively;  D  is  the  line  voltmeter;  E  is  the  handle  for  the  air 
whistle;  F  is  the  pressure  gate;  G  is  the  acceleration  indicator;  H 
is  the  pressure  gauge  for  the  brake  cylinder :  /  is  the  pressure  gauge 
for  the  train  line  pipe;  /  is  the  speed  indicator;  K  is  the  switch  for 
connecting  up  the  speed  indicator  according  to  the  direction  of  run- 
ning; L  is  the  Westinghouse  air  brake  valve:  ^1/  is  the  motor  switch; 
N  is  the  controller  switch;  O  is  the  rheostat  indicator;  P  is  the  air 
compressor  sw  itch  :  Q  is  the  starting  rheostat,  and  R  the  hand  brake 
wheel. 

To  enable  all  readings  to  be  made  simultaneously  a  clock  was  used 
which  rang  a  bell  twice  every  10  seconds,  the  instruments  being  read 
immediately  after  the  second  ringing.  The  speed  was  measured  in 
several  ways.  One  of  the  methods  included  the  use  of  a  precision 
voltmeter  which  indicated  the  voltage  of  a  small  direct-current  gen- 
erator coupled  to  a  car  axle  and  also  had  a  scale  divided  into  kilo- 
meter-hours. Besides  a  number  of  mechanical  speed  indicators,  the 
Siemens-Halske  Company  used  a  graphic  recording  instrument, 
which  made  three  different  records.  Each  pencil  was  operated  by 
an  electromagnet  and  the  recording  paper  strip  by  clockwork.  One 
of  the  pencils  punched  a  hole  along  one  part  of  the  strip  every  sec- 


FIG.   2. — INTERIOR   OK    MOTOKMAN  S   CAB.      - 

Another  interesting  device  used  was  an  automatic  brake  pressure 
regulator,  combined  with  a  speed  indicator,  which  served  to  keep  the 
brake  pressure  proportional  to  the  retardation  desired.  Several  in- 
struments were  also  used  for  measuring  the  torque  of  the  motors 
and  the  sw-aying  of  the  car. 


Chicago  Municipal   Lighting. 


Mayor  Carter  Harrison,  of  Chicago,  has  recently  declared  that 
the  city  of  Chicago  will  enter  the  electric  lighting  field  at  once 
in  competition  with  the  gas  and  electric  companies.  The  attempt 
to  enter  the  field  by  selling  to  corporations  and  private  indi- 
viduals electric  current  made  in  the  municipal  plants,  it  is  ex- 
pected, will  result  in  an  appeal  to  the  courts  by  the  big  lighting 
corporations.  This.  Mayor  Harrison  declares,  is  what  the  city  would 
invite,  as  it  will  determine  its  right  to  deal  in  public  necessities.  "It 
is  just  as  well  to  meet  this  matter  at  once,"  said  Mayor  Harrison. 
"The  earlier  we  enter  the  field  the  earlier  w-e  will  be  prepared  to 
take  advantage  of  the  development  of  the  power  at  the  mouth  of  the 
great  drainage  channel  connecting  the  waters  of  Lake  Michigan  and 
the  Mississippi  River." 


December  s,  1903. 
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Calculation  of  the  Apparent  Inductance  of  Armature 
Coils.— IV. 

By  C.  C.  Hawkins. 


BY  the  use  of  the  foregoing  nllc^  conpKd  uuli  the  pictures  of  e.g., 
Fig.  10,  the  total  value  of  the  sum  b  ~\-  b'  +  .  .  .  for  the 
pair  of  inlcrpoiar  zones  can  be  calculated  for  the  different  kinds 
of  winding,  specimens  of  results  being  given.  Figs.  24  and  29.  The 
process  of  calculating  the  surface-of-the-core  inductance  is  by  their 
aid  greatly  simplified,  since  by  the  alteration  of  the  scale  of  abscisss 
they  are  readily  adapted  to  different  numbers  of  poles  and  average 
widths  of  tooth  and  slot.  Further,  although  the  absolute  degree  of 
accuracy  that  can  be  claimed  may  be  but  small,  yet  since  they  are 
all  reduced  to  a  definite  basis  of  procedure  they  furnish  comparative 
figures  for  immediate  application  by  the  designer  to  the  different 
kinds  of  winding,  and  incidentally  serve  to  bring  to  light  certain  in- 
teresting points.  As  a  general  rule  no  shorter  chord  is  considered 
than  will  give  four  slots,  or  in  exceptional  cases  five  slots,  concerned 
per  interpolar  zone.  The  lower  end  of  each  curve  indicates  the 
smallest  diameter  of  armature  on  which  the  particular  winding 
should  be  employed  when  the  short-circuited  spool  sides  practically 
span  the  entire  interpolar  zone.  If  extended  to  still  smaller  arma- 
tures, the  band  of  spool  sides  approaches  dangerously  near  to  the 
pole  tips  even  when  the  angle  of  lead  is  zero. 

The  curves  for  any  given  number  of  spool  sides  per  slot  and  given 
value  of  .f  show  clearly  the  advantage  c'  separating  the  short-circuited 
spool  sides  among  a  number  of  slot*  is  by  long  and  short-chord 
windings  in  contrast  to  diametric.  A,  more  slots  are  brought  into 
action  by  spreading  out  the  wires,  the  local  fiux  surrounding  the 
considered  section  is  in  many  cases  reduced,  and  the  joint  flux  due 
to  all  the  short-circuited  spool  sides  is  as  it  were  driven  further 
outwards  towards  the  pole  tips.  At  the  pole  tips  and  beyond  them 
the  variations  of  the  flux  are  ex-hypothesi  damped  out,  so  that  the 
inductance  from  the  joint  flux  is  reduced:  but  the  advantage  is  grad- 
ually reduced  with  a  given  width  of  tooth  and  slot  as  the  diameter 
of  the  armature  is  increased.     With  .small  armatures  when  the  wires 
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FIG.  24. 

are  spread  out,  the  apparent  inductance  is  very  much  reduced  from 
its  value  for  the  diametric  case,  but  with  larger  armatures  the  in- 
fluence of  the  joint  flux  becomes  more  and  more  predominant,  and 
when  the  area  which  it  traverses  becomes  large  as  compared  with 
that  of  the  local  flux  the  reduction  for  any  given  degree  of  chord  is 
much  less  marked.  Naturally,  too,  the  change  from  long  to  short 
chord  produces  nothing  like  the  same  proportionate  reduction  as  the 
change  from  diametric  to  long  chord. 

The  general  tendency  of  the  fractional  cases  is  also  well  shown 
by  the  dotted  curves  as  compared  with  the  full-line  curves.     When- 


ever with  a  given  value  for  s  the  total  number  of  short-circuited 
spool  sides  in  a  pair  of  interpolar  zones  is  reduced  by  one  or  two, 

as  compared  with  the  number  for  whole  values  of  ,  then  for  the 

2/) 

windings  which  are  most  closely  analogous  the  fractional  curves 
bend  over  and  become  flatter.  This  is  simply  due  to  the  fact  that 
the  local  flux  remains  more  or  less  the  same,  but  the  joint  flux  is 
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FIG.  25. 


positively  reduced,  and  this  has  the  preponderating  effect  in  arma- 
tures of  large  diameter.  It  should  be  noticed  that  with  fractional 
windings  and  taking  only  a  pair  of  interpolar  zones,  there  may  be  2s 
or  (,2s  —  i)  short-circuited  spool  sides  in  a  zone,  and  that  it  is  by 
no  means  necessary  for  the  number  to  be  alike  in  the  adjacent  pair 
of  zones.  But  it  will  also  be  seen  that  when  the  number  of  spool 
sides  per  slot  is  large  and  .?  is  also  large,  the  divergence  of  the  frac- 
tional from  the  analogous  whole  cases  becomes  less  and  less,  since 
obviously  the  addition  or  subtraction  of  two  spool  sides  from  a 
comparatively  large  number  has  no  great  effect.  Practically,  there- 
fore, so  far  as  L  -f  i;  M  is  concerned,  when  s  is  fairly  large  there 
is  but  little  difference  between  fractional  or  whole  windings,  and  any 
advantage  that  may  be  claimed  for  the  former  must  be  based  solely 
on  considerations  of  Ls,  which  has  yet  to  be  discussed. 

If  for  the  .same  number  of  spool  sides  per  slot  and  for  the  same 
class  of  winding,  the  curves  for  different  values  of  j  are  plotted 
together,  as  in  Fig.  30,  it  will  be  seen  that  as  the  band  of  short- 
circuited  wires  increa.ses  with  increasing  values  of  s,  the  rise  of 
the    surface-of-the-core    inductance    is    never    in    proportion    to    the 


increase  of  i  when  once  .r 


>   - 

2 


but   is  more  nearly  so  on   large 


armatures,  where  the  joint  flux  plays  the  most  important  part.  As 
the  adjacent  slots  become  more  balanced,  the  local  flux  decreases, 
and  the  rise  is  but  slight,  if  the  armature  be  of  small  diameter. 
Thus  the  curves  cross  one  another  higher  and  higher  up  as  the 
influence  of  the  joint  flux  reasserts  itself  on  armatures  of  large 
diameter. 

7.     Calculation  of  inductance  of  cud  connections. 

The  self  and  mutual  inductance  of  the  end  connections  can  be  cal- 
culated after  the  method  employed  by  Prof  Arnold.§  If  j  sections 
are  simultaneously  short-circuited  at  one  brush,  their  end  connec- 
tions  run  side  by  side:   let   (fs  =  the  diameter  of  a  circle  whose 


I  Die  Gleichstrommaschine,  vol.  i,  p.   332. 
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periphery  is  t'(|ual  to  tli.it  of  the  group  of  J  spool  ends,  inclusive  of 
insulation  and  any  air-gaps  which  there  may  be  between  them,  as 
in  Fig.  31,  where  the  periphery  of  the  dotted  circle  is  equal  to  the 
periphery  of  the  rectangular  packet  of  three  spool  ends,  each  contain- 
ing four  wires.  The  two  V-shaped  sets  of  end  connections,  one  at 
either   end   of  a   barrel-wound   drum   armature  and   each   of   length 

/' 

/'  cm..   ni;iy  be  replaced  iiy  an  e(|uivalent  circle  of  radius,   r  =:  — 

IT 

(Fig.   32).     The  permeance  of  a   circle  of  air  round  the  end  con- 

/'  dx 
rections  of  width  d  x  (Fig.  2>2i)   is X  2,  and  this  is  acted  on 

2V   X 

by  a  m.m.f.  of  i\'JT  't.vs,  where  zv  is  the  number  of  wires  in  one  spool 

i\'!r  w'^  s  V  d  X 
side.    An  element  of  the  inductance  is,  therefore,  d  L  ^= 

ITx 

dx      . 
and  the  integral  of  between  the  limits  of  the  radius,  r,  of  the 

X 

ds 
complete  circle  and  the  radius  —  of  the  small  equivalent  circle,  or 

2 


f/'/TT 


d  x  V  ds 

=  /og    —  —  logf   — 

X  "T  2 


ds/.. 


Since  w  = ,  the  coefficient  for  insertion  in  our  chief  equation  is 

I' 

c  =   (2.3  log 0.45")    X  s. 

ds 

8.     TI\c  ii.'avc-zi'oiiiid  annaturc. 

While  in  the  above  the  lap-wound  armature  has  been  alone  con- 
sidered, the  curves  being  only  immediately  applicable  to  wave-wound 
machines  if  the  armature  be  two-pole,  yet  the  series-connected  wave- 
wound  armature  in  multipolar  fields  must  also  be  treated.  Here  the 
various  interpolar  zones  are  dissimilar  to  one  another,  either  all  or 
part  of  them,  and.  taking  first  the  case  when  only  two  sets  of  brushes 
are  employed,  a  first  approximation  will  consist  in  finding  the  pair 
of  interpolar  zones  which  give  the  maximum  inductance  and  express- 
ing the  total  inductance  as  a  certain  percentage  of  this  value  when 
multiplied  by  [>.  For  this  percentage  the  average  value  is  about  90 
per  cent.,  but  the  validity  or  otherwise  of  such  a  figure  deserves  fur- 
ther examination. 

The  inductance  of  the  end  connections  is  />  times  that  of  a  single 
section  when  there  is  only  one  inductor  in  each  spool  side,  and  is  but 
very  slightly  less  when  there  are  a  large  number  of  inductors  form- 
ing a  common  spool  which  is  afterwards  joined  up  to  the  next 
section  by  a  single  connecting  wire.  On  the  other  hand,  the  induc- 
tance from  the  slots  and  from  the  surface  of  the  core  is  appreciably 
reduced  below  the  value  of  />  times  the  value  for  a  single  pair  of 
zones.  No  one  ratio  holds  even  over  a  small  range  of  cases  with 
great  strictness,  owing  to  the  divergence  in  different  machines  of  the 
relative  values  for  the  slot  and  surface  inductances.  But  apart  from 
this,  certain  further  remarks  may  be  added  with  special  reference 
to  the  inductance  from  the  surface  of  the  core.  For  a  given  value 
of  J  and  a  fixed  number  of  poles,  the  percentage  is  always  less  in 
the  case  of  a  small  armature  than  in  a  large  armature,  since  the 
spreading  out  of  the  spool  sides  has  proportionately  less  eflfect  as 
the  value  from  the  joint  flux  beyond  the  limits  of  the  short-circuited 
wires  assumes  a  preponderating  influence.  Next  as  the  value  of  j 
is  increased,  the  percentage  rises  since  the  distribution  in  the  several 
zones  becomes  more  nearly  similar,  the  presence  or  absence  of  certain 
spool  sides  having  less  eflfect  when  the  total  number  is  large.  There 
is,  therefore,  no  fixed  value  of  the  percentage  that  can  be  regarded 
as  generally  applicable,  and  it  is  better  to  work  out  once  and  for  all 
curves  for  the  several  cases  analogous  to  Figs.  24  and  29  rather  than 
to  rely  upon  any  average  results. 

When,  as  many  sets  of  brushes  as  there  are  poles  are  employed, 
it  should  be  observed  that  the  time  during  which  a  section  is  under- 
going short-circuit  cither  at  one  brush  or  between  two  brushes  of 


tile  same  sign  is  increased.  It  is  best,  therefore,  to  consider  a  single 
section  between  two  adjacent  brushes  of  the  same  sign  and  when  in 
the  position  of  maximum  inductance,  and  then  to  take  the  entire  time 
during  which  it  is  undergoing  short-circuit,  partly  as  a  portion  of 
a  zig-zag  winding  round  the  whole  armature  and  partly  as  a  single 
section  short-circuited  by  adjacent  brushes  of  the  same  sign.  If  T 
lie  the  time  of  short-circuit  as  ordinarily  reckoned  from  the  width  of 
a  brush,  the  general    formula   for  the  real  time  of  short-circuit   is 


T 


(■";}" 


here 


the   fraction   of   a   sector   which    results 


.V. 


frmn ,  and  y  is  the  width  of  a  brush  expressed  in  terms  of  the 

P     ■ 
width   of  a   sector.     Thus    with    four   poles   and   an   armature   with 

every  slot  equally  filled,  always  leaves  a  remainder  J^  =  ;r,  and 

P 
if  the  brush  width  is  equal  to  the  width  of  one  sector,  y  =  i,  so  that 
T'  =  1J/2   T ;  but  if  the  brush  width  is  equal  to  twice  the  width  of 
b  +  b+&e 
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FIG.  30. 

a  sector,  T'  =  ij,^  T.     With  six  poles  and  four  spool  sides  per  slot, 

may  leave  as  a  remainder  either  J/j  or  Y3,  so  that  the  increased 

P 
times  for  the  same  widths  of  brush  as  above  are  V/i  T  and  ij^  T 
tor  the  narrow  brush,  or  ij^  T  and  iJ^S  T  for  the  wide  brush.  In 
every  case  when  the  number  s  is  great,  so  that  y  is  great,  the  in- 
crease of  the  time  is  but  small ;  e.  g.,  if  i  ;=  5,  and  the  brush  has  a 
width  of  45^2  sectors,  the  increase  in  the  four-pole  machine  is  only 
some  10  per  cent. 

9.     Use  of  L  -\-  '^  M  in  practice. 

The  practical  use  of  the  foregoing  calculations  may  now  be  sum- 

2/  (Z.  -f    S    M) 
marized  by  saying  that  when  the  vr.lne  of is  thence 


yiO 


I'.I.I-'.CI  Kl(  Al.     WUKLI)      vM.     !■  \(il\'l"I'R 


Xl.ll,  No   .'( 


ilriliKfd.  It  lijis  l)crn  fouiul  by  the  wiiur  in  jjivc  ;i  viiy  >uiincl  iiiili 
caliim  (((  till-  rt-hilivf  merits  of  ililTcrciit  iiiacliiiu's  from  the  |m)iiii 
of  view  of  sparkles--  riiimiiiK.  Wlieii  tlie  miinher  of  turns  per  spooF, 
IriiKths  of  core,  wicUhs  of  slot  and  tooth  and  leiiKlhs  of  end  con 
nertions,  etc.,  are  widely  varied  as  between  two  machines,  it  is,  in 
fact,  impossible  by  iiispeclion.  to  estimate  their  relative  iiidiutive 
vollaKes  unless  the  data  are  submitted  to  delinile  nialhcinalu  al  lal 


ciilation.    The  dimensions  of  the  (piantity 


3J   (L  +   1    M) 


are  those 


of  a  vollaKi',  and  it  is  evidently  the  average  rate  of  ehaiiKe  of  tiie  self 
and  mntualiy-iiiduced  volts  on  the  supposition  of  a  siiaiKlit  line  of 
ciM  rent  :  it  is  analonous  to  a  reactance  vollage,  but  is  preferable 
thereto  as  being  entirely   free   from  any  supposition  of  a  sine  wave 
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FIG.    3-'. 


FIG.    iS. 


•  f   change    which    is   confessedly    never    met    with    in    the    practical 
dynamo.     As  a  maximum  permissible  limit  for  satisfactory  running, 

-■y    (L  -I-    i.     M)     < 
the  writer  would  give  the  relation =  i  .75,  while  for 


complete  sparklcssness   with   a   fixed   position   of  the   brushes   from 

2/   (L  +     1  M)     < 
zero  to   full   load, =  i.     Any   such   statement   re- 


quires, however,  to  be  checked  by  a  second  condition,  viz.:  that  there 
must  not  be  too  great  a  difTerence  between  the  densities  of  the  field 
in  which  the  short-circuited  sections  find  themselves  at  no  load  and 
full  load  respectively:  in  other  words,  there  must  at  full  load  be 
cither  a  negative  reversing  field,  or  at  least  a  reasonably  weak  posi- 
tive field.  In  short,  there  must  not  be  too  much  distortion  of  the 
field  by  the  cross  ampere-turns  of  the  armature,  and  the  second  con- 
dition must  take  the  form  of  a  limiting  ratio  between  the  ampere- 
turns  required  by  the  air-gap  and  teeth  and  the  ampere-wires  of  the 
armature  under  a  pole.  In  conjunction,  then,  with  the  limiting  ratios 
given  above  for  the  inductive  voltage,  the  ampere-turns  expended 
over  the  double  air-gap  and  teeth  should  not  be  less  than  1%  times 
the  ampere-wires  under  a  pole,  or  i^  times  for  a  fixed  brush  posi- 
tion ;  in  fact,  as  the  inductive  voltage  approaches  the  lower  or  higher 
limit,  the  ratio  may  be  lowered  or  must  be  raised  to  suit  the  degree 
of  stringency  in  the  terms  of  the  specification  or  in  the  nature  of 
the  work. 


Data  as  to  Independent  Telephonic  Growth, 


An  attempt  is  being  made,  as  already  noted  in  these  pages,  by  the 
Queen  City  Telephone  Company,  of  Cincinnati,  to  obtain  a  fran- 
chise in  that  city,  and  a  hearing  on  the  subject  was  had  recently 
before  the  council  committee  on  telephones  and  telegraphs,  at  which 
a  number  of  independent  telephone  leaders  appeared  and  made  state- 
ments. Mr.  James  B.  Hoge,  general  manager  of  the  Federal  Tele- 
phone Company,  of  Cleveland,  said:  "In  Cleveland,  when  the  in- 
dependent franchise  was  granted,  the  Bell  people  were  operating 
something  like  3.000  telephones,  and  to-day  there  are  between  20.000 
and  25,000  telephones  working  in  Cleveland.  In  Columbus  when 
the  franchise  was  granted,  they  had  something  in  the  neighborhood 
of  1,-00  telephones.  Now  that  same  ratio  will  hold  good  in  any 
number  of  other  cities  where  the  independent  people  have  plants  in 
operation,  while  the  Bell  Telephone  Company  from  1878  to  1894 
without  competition  were  able  to  put  in  use  but  243,432  telephones 
in  the  whole  country.  During  the  next  seven  years  with  competi- 
tion they  increased  that  number  to  1,020,647;  this  from  1895  to  igoi. 
the  independents  having  in  operation  1.500,000  in  1901  and  in  excess 
of  2,000.000  now." 

Mr.  Maxime  Reber.  general  manager  of  the  United  States  Long- 


I'l.i.iint  I  (>iii|Mii>,  111  Lliveland,  said:  "We  uprratc  mI)  l.iinrly 
III  the  State  nf  Ohio.  'I'here  is  hardly  an  independent  lelephniic 
exchaiiKc  in  the  State  of  Uhio  which  has  not  ucccus  to  our  lines. 
We  have  lines  thai  reach  up  int<i  Miclii({an,  Indiana  and  connect 
with  the  lines  of  other  long-distance  cnnip.inies  at  those  points.  We 
have  lines  that  reach  iiiln  I'riinsylvania  and  make  coniieclions  there 
with  I'lttsburg;  we  have  lines  that  reach  from  the  northwestern  part 
f  I'ennsylvania,  there  making  connections  with  the  companies  that 
are  furnishing  long-distance  service  (jiit  of  lUifTalo  clear  across 
the  .Stale  of  New  S'ork  to  Albany.  While  the  independent  develop- 
ment is  of  very  recent  dale,  and  that  of  the  hmg-distance  service 
has  been  subse(|uent  to  the  excliange  development,  yet  to-day  there 
is  a  very  comprehensive  system  of  long-distance  lines  conned iiig 
several  independent  exchanges  in  the  country  from  which  excellent 
service  is  furnished.  In  onr  own  company  we  have  someihing  over 
2,650  miles  of  pole  lines  on  which  are  strung  about  ."o.orx)  miles  of 
wires." 

Mr.  L.  A.  I'razee,  (iresidenl  nf  ilie  Home  Telephone  Company, 
of  Connersville,  Ind.,  said:  "1  began  business  in  1895  with  12a 
subscribers.  Prior  lo  that  time  the  liell  company  had  52  telephones 
and  they  now  have  150  subscribers.  We  have  6cjo  subscribers  in 
Connersville.  Wherever  a  telephone  has  an  influence  on  trade  cer- 
l.iin  lines  of  business  have  almost  entirely  changed  from  Cincinnati 
lo  Indianapolis.  The  grocer  formerly  ordered  his  goods  entirely 
from  Cincinnati ;  now  it  is  almost  entirely  froin  Indianajiolis.  The 
hogs  and  live  stock  that  formerly  came  to  Cincinnati  now  almost 
all  go  to  Indianapolis  almost  wholly  on  account  of  the  telephone 
facilities. 

"There  was  a  wholesale  traveling  man  in  my  office  telephoning 
orders.  He  said  he  did  only  5  per  cent,  of  his  business  over  the 
Bell,  and  did  not  use  the  Hell  at  all,  only  when  he  could  not  get  the 
independent.  That  may  seem  strange,  but  the  Bell  rates  are  high  ; 
it  cosls  to  talk  to  Cincinnati  45  cents  for  three  minutes,  and  15  cents 
additional  for  every  minute  over  that  time ;  to  Indianapolis,  30  cents 
for  five  minutes,  6  cents  a  minute.  Now-,  in  addition  to  that,  the 
wholesale  men  buy  tickets  in  advance;  and  Mr.  Sherrin,  who  is 
president  of  the  New  Company,  informs  me  that  they  give  a  dis- 
count, when  they  buy  $100  worth,  of  25  per  cent.,  so  that  it  cuts  this 
down  one-fourth,  and  half  of  these  wholesale  men  reverse  all  the 
messages ;  my  reversed  telephone^mcssages  are  a  good  part  of  the 
business  :  when  the  traveling  men  talk  and  messages  are  reversed, 
it  does  not  cost  the  traveling  man  a  cent  to  inquire  of  his  firm  in 
Indianajiolis  the  price  of  hogs  to-day  or  anyihing  in  reference  to  the 
market.  The  message  is  always  reversed." 

The  following  is  a  selection  from  the  remarks  of  the  Hon.  S.  P. 
.Sherrin,  president  of  the  New  Telephone  Company,  of  Indianapolis : 
"At  the  beginning  of  the  independent  movement,  which  was  in  1895, 
we  had  in  Indiana  all  told  6,000  telephones ;  we  had  in  the  city  of 
Indianapolis  1,700  telephones.  We  now  have  of  independent  tele- 
phones alone  in  the  whole  State  of  Indiana,  107,000;  that  is  not  a 
guess,  gentlemen,  it  is  an  actual  count ;  we  have  107,000  telephones 
(independent)  in  Indiana.  In  the  city  of  Indianapolis  we  have  7,725 
on  our  list.  The  independent  busiess  was  a  spontaneous  growth. 
When  the  Bell  patents  expired,  the  people  who  had  been  hungry 
ind  doing  everything  they  could  without  telephones  for  18  or  19 
years,  just  simply  arose  in  their  might  and  got  telephones.  We 
have  in  the  State  of  Indiana  $8,000,000  invested  in  independent  tele- 
phones, and  of  that  $8,000,000  there  is  not  3  per  cent,  of  it  outside  of 
the  State. 

"Now,  before  the  beginning  of  the  independent  telephone  move- 
ment there  was  in  the  State  of  Indiana  not  a  single  farmer  w-ho  had 
a  telephone,  not  one ;  now  25,000  are  in  the  houses  of  farmers.  The 
great  benefit  to  the  State  of  Indiana  obtained  in  the  independent  de- 
velopment as  outlined  by  Mayor  Bookwalter  is  that  these  people 
cannot  only  reach  Indianapolis,  but  they  can  be  reached.  The  busi- 
ness of  the  stock  yards  has  quadrupled  since  the  independent  tele- 
phone service  began  at  Indianapolis.  There  is  not  a  man  who  has 
a  hog  to  sell  in  Indiana  who  has  not  a  telephone.  The  same  thing 
with  the  stock  of  all  kinds,  and  the  stock  yards  people  in  Indian- 
apolis are  in  communication  with  not  less  than  107,000  telephones. 
At  our  office  we  frequently  have  a  broker  send  out  as  many  as  thirty- 
five  messages  at  one  time.    In  the  morning  the  stock  yards  man  will 

call  up  and  say,  'I  want  Mr.  So-and-So  at '  and  give  the  entire 

list  all  the  way  dow-n  to  thirty-five  and  goes  on  about  his  business. 
Then  our  chief  operator  takes  the  list  and  distributes  the  names  to 
several  operators  and  the  man  is  called,  and  within  an  hour  he  has 
transacted  the  business,  with  men  30,  40,  50  and  75  miles  away." 
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Telephone  Transmitters. — I. 


By  Arthur  V.  Abbott,  C.  E. 


THE  magneto  tclfi)honc  is  a  reversible  device  and  can  act 
cither  as  transmitter  or  as  a  receiver;  so  Prof.  Bell's  invention 
solved  the  problem  of  the  electrical  transmission  of  speech 
by  providing  an  instrument  that  could  be  used  interchangeably  at 
each  end  of  the  line..  In  earliest  telephone  installations  only  a 
magneto  was  provided,  which  was  alternately  a  transmitter  and 
a  receiver,  but  it  needed  only  a  brief  experience  to  demonstrate 
that  while  the  Bell  instrument  was  so  efficient  a  receiver  that  the 
models  of  to-day  show  but  little  change,  it  was  eminently  unsatis- 
factory as  a  transmitter,  for  when  the  magneto  telephone  is  used 
for  transmission  it  is  only  possible  to  converse  over  very  short 
lines,  and  even  under  the  most  favorable  conditions  one  must  so 
shout  as  to  make  the  use  of  the  telephone  a  burden  to  the  speaker, 
and  an  annoyance  to  the  listener.  But  the  electrical  transmission 
of  speech  even  in  the  somewhat  uncertain  fashion  of  the  earliest 
instruments,  was  so  stupendous  an  achievement  that  every  inventor 
was  aroused  to  an  effort  to  improve,  each  seeking  to  use  some  differ- 
ent electrical  principle,  cither  to  produce  a  better  instrument  or  to 
evade  earlier  invention. 

Every  transmitter  so  far  invented  operates  upon  one  of  the  fol- 
lowing three  principles :  First,  electro-magnetic  induction;  second, 
electrostatic  induction;  third,  microphonic  contact. 

Electro-Magnetic  Transmitters. — Naturally  first  endeavors  were 
efforts  at  the  improvement  of  the  magneto  telephone,  and  it  pres- 
ently appeared  under  a  thousand  different  guises :  Magnets  were 
bent  and  contorted  into  numerous  curious  and  grotesque  forms, 
instruments  equipped  with  several  diaphragms  appeared,  and  all 
the  possible  combinations  of  the  various  parts  of  the  receiver  were 
unearthed  and  tried,  until  inventors  weary  of  further  quest  decided 
that  it  was  necessary  to  seek  in  some  other  direction  fOT  an  improved 
transmitter,  and  the  magneto  instrument  was  relegated  to  the  office 
of  the  receiver.  Nevertheless,  for  a  full  survey  of  the  subject,  a 
consideration  of  the  principles  of  the  magneto  as  a  transmitter  must 
not  be  overlooked,  for  the  operation  of  that  instrument  is  not  quite 
so  simple  as  at  first  sight  appears,  and  experts  are  not  unanimous 
in  the  explanations  offered.  Some  are  disposed  to  credit  the  ability 
to  excite  electrical  waves  to  a  molecular  motion  of  the  particles  of 
the  iron  core  under  the  magnetic  changes  produced  by  the  move- 
ment of  the  diaphragm.  Doubtless  this  action  exists,  but  it  appears 
insufficient  to  account  for  the  results  produced. 

It  has  been  believed  that  there  is  some  sort  of  reaction  between 
the  spirals  composing  the  field  coils — perhaps  partly  due  to  an  elec- 
trostatic action,  and  partly  to  an  electromagnetic  one.  But  this  as- 
sumption seems  also  inadequate.  It  is  certain  that  the  motion  of 
the  diaphragm  does  cause  marked  changes  in  the  magnetic  circuit, 
which  seem  to  be  sufficient  to  explain  upon  the  basis  of  electromag- 
netic induction  the  operation  of  the  instnuuent  as  a  transmitter. 
and  on  the  whole  the  balance  of  opinion  favors  this  explanation, 
though  it  is  probable  that  all  three  actions  are  operative. 

If  it  be  true  that  the  ability  of  the  magneto  instrument,  when 
acting  as  a  receiver,  to  initiate  sound  waves  depends  upon  a  varying 
magnetic  field  produced  by  electric  currents  over  the  line,  the  greater 
the  changes  in  line  current  the  louder  the  receiver  will  talk.  Hence, 
the  object  of  the  transmitter  should  be  to  produce  the  greatest  pos- 
sible variation  in  such  currents.  When  the  magneto  instrument  is 
used  as  a  transmitter,  its  ability  to  create  pulsations  in  the  line 
depends  upon  the  amount  of  motion  which  its  diaphragm  can  make 
under  the  impulse  of  the  sound  waves  which  it  receives,  and  its 
limitations  under  such  circumstances  are  very  obvious. 

When  one  speaks  into  any  transmitter,  only  a  small  percentage 
of  the  energy  of  the  sound  waves  reaches  the  diaphragm.  Owing  to 
rigidity,  molecular  friction,  losses  in  the  magnetic  field  and  the  con- 
ducting system,  the  little  energy  that  affects  the  diaphragm  is  still 
further  reduced,  so  that  it  has  been  estimated  that  at  the  receiving 
end  only  two  or  three-tenths  of  one  per  cent,  of  the  energy  expended 
at  the  transmitting  end  reappears  as  sound.  Naturally  the  first 
attempts  at  improvement  were  concentrated  upon  the  diaphragm 
in  an  endeavor  to  obtain  a  greater  excursion  ;  but  in  this  direction 
the  limitations  were  soon  reached,  for  while  it  is  easy  to  secure  a 
greater  volume  of  sound,  distinctness  of  articulation  is  almost  at 
once  sacrificed  by  the  confusion  which  arises  from  the  splitting  up 
of   the   diaphr;igni    into    parts    which    vibrate    independently   of   each 


other.  So  to  secure  crispness  and  distinctness  the  diaphragm  must 
be  thin,  and  vibrate  through  a  small  space,  considerations  which 
obviously  preclude  a  magneto  instrument  from  developing  powerful 
impulses  in  the  line. 

Electrostatic  Transmitters. — One  of  the  earliest  attempts  to  im- 
prove the  transmitter  was  an  effort  to  utilize  electrostatic  induction 
instead  of  electromagnetic.  A  telephone  operating  upon  this  prin- 
ciple was  brought  out  by  Mr.  Edison  in  1877.  Fig.  I  shows  the 
general  method  adopted.  In  the  model.  A,  a  resonant  chamber,  V, 
having  a  mouthpiece,  was  provided  around  the  circumference  of 
w  hich  a  number  of  plates,  /-",  were  placed,  which  were  connected 
through  a  battery  to  the  line.  Just  inside  of  this  row  of  plates  a 
second  set  was  placed,  which  were  free  to  vibrate  under  the  sound 
waves.  As  the  plates  moved  to  and  fro  they  increased  and  dimin- 
ished the  space  intervening  and  thus  varied  electrostatic  capacity. 
.\  more  practical  model  is  shown  at  B,  in  which  there  are  a  number 
of  metal  plates  free  to  move,  separated  by  insulating  matCTial.  Otie 
set  of  plates  is  connected  to  one  side  of  the  line  and  the  other  set 
to  the  other  side.  Speaking  against  the  front  plate  of  the  system 
sets  up  a  vibratory  motion  between  all  the  plates,  thus  varying  elec- 
trostatic capacity.  Instruments  of  this  kind  are  found  to  give  ex- 
ceedingly excellent  articulation,  and  will  act  both  as  transmitter 
and  receiver;  but  like  the  magneto  instrument,  they  are  very 
deficient  in  power  and  can  only  be  used  on  the  shortest  lines  and 
under  the  most  favorable  circumstances. 

Microphonic  Contact  Transmitters. — The  next  step  was  to  provide 
some   exterior  source  of  electricity   which   should  be  entirely   inde- 
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FIG.     I. — CONDENSER    TRANSMITTER. 

pendent  of  the  motion  of  the  diaphragm,  capable  of  delivering  to 
the  line  any  desired  volume  of  current,  and  then  to  arrange  the 
\il)rating  system  to  be  merely  a  regulator,  or  valve  to  control  the 
amount  of  current,  so  that  it  shall  be  proportional  to  the  acoustic 
waves.  A  somewhat  similar  example  is  that  of  a  gun.  The  energy 
that  propels  the  ball  resides  in  the  charge  of  explosive,  and  a  very 
feeble  pressure  upon  a  properly-arranged  trigger  is  sufficient  to 
release  an  enormous  amount  of  energy.  It  was  hoped  that  by 
providing  a  battery  to  supply  the  electrical  energy,  a  vibrating 
mechanism  could  be  invented  that  should  control  this  current  in 
accordance  with  the  sound  waves.  In  other  words,  the  transmitter 
ought  to  be  a  valve  operated  by  the  sound  impulses  which  should 
allow  more  or  less  current  to  flow.  In  a  rough  way  an  ordinary 
Morse  key  operates  upon  this  plan,  for  under  the  touch  of  the  fingers 
it  injects  into  the  line  squirts  of  electricity  from  the  battery,  whose 
relative   duration   and   frequency   form   the  telegraphic  alphabet. 

It  was  upon  this  plan  that  the  old  Reis  telephone  was  built,  which 
consisted  of  a  battery  and  a  diaphragm  that  carried  a  platinum  con- 
tact which  opened  and  closed  the  circuit  with  every  sound  wave, 
but  for  the  successful  transmission  of  speech  something  infinitely 
finer  and  more  delicate  was  necessary.  In  the  Reis  telephone  the 
surface  of  the  bearings  were  made  of  polished  platinum  and  all 
possible  pains  taken  to  obviate  the  resistance,  which  even  at  that 
time  was  well  known  to  exist  in  a  circuit  containing  an  imperfect 
contact.  Therefore,  when  the  contact  pieces  touched  each  other 
there  was  essentially  no  resistance  in  the  circuit,  save  that  of  the 
metallic  conductors,  and  if  the  contact  pieces  were  separated  by  ever 
so  small  an  amount  the  resistance  of  the  circuit  was  almost  infinite. 
It  was  a  dead  open-and-shut  affair,  with  no  possibility  of  any  inter- 
mediate condition  that  could  render  the  gradations  necessary  to 
articulate  speech,  so  this  apparatus  was  only  a  slightly  refined  re- 
production of  the  Morse  key.  capable  of  sending  little  else  than  dots 
and  dashes. 
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I'or  several  years  [trior  to  the  appearance  ol  llic  Hell  li-lcpliuiic 
it  lad  been  known  that  an  inipcrtcct  contact  introduced  great  re- 
si»tance  into  an  electrical  circuit,  and  that  this  resistance  would 
vary  widely  with  the  pressure  applied  to  the  surfaces.  Hut  ail  in- 
ventors had  i);nored  the  possihilily  of  utilizing  this  fact  in  the  con- 
struction of  an  electro-acoustic  valve  that  would  produce  a  more 
powerful  transmitter.  In  1877  Mr.  Edison  produced  a  transmitter 
whose  operation  he  explained  upon  the  theory  of  varying  pressure 
applied  to  u  hit  of  carbon.  This  transmitter  is  shown  in  \•\^^.  j. 
A  li   is  the  iliaphr.iciii   against   whicii  the  sound   waves  impinge,  in 


KIC.    2. — EDISON    CARBON    TRANSMITTER. 

the  center  of  which  is  a  button,  t".  which  presses  against  an  elec- 
trode, D,  which  is  in  contact  w'ith  a  thin  circular  cake,  E,  made  nf 
compressed  lampblack.  This  rests  against  a  metal  button  that 
forms  the  other  electrode.  Over  transmitters  utilizing  either  elec- 
tromagnetic or  electrostatic  induction  this  instrument  was  a  vast 
improvement,  and  it  probably  operated  on  the  principles  now  in- 
cluded in  all  carbon  transmitters. 

Mr.  Edison  is  reported  as  explaining  the  operation  of  this  trans- 
mitter by  assuming  that  the  specific  resistance  of  the  carbon  button 
varied  very  greatly  under  pressure,  and  that  the  slight  changes  in 
pressure,  due  to  the  ^tion  of  the  diaphragm,  were  sufficient  to 
account  for  the  iniprov^tient  in  the  volume  of  transmission.  Ex- 
periments have  since  shown  that  with  any  pressure  up  to  the  actual 
crushing  point  of  carbon  there  is  too  little  change  in  its  resistance 
to  make  this  theory  a  satisfactory  one.  About  the  same  time,  Mr. 
Berliner,  while  practising  with  the  Morse  key.  discovered  that  the 
resistance  of  an  imperfect  contact  could  be  greatly  varied  by  a 
slight  change  in  the  pressure  applied  thereto,  and,  on  April  4,  1877, 
filed  a  caveat  in  the  American  Patent  Office  covering  this  principle. 
About  a  year  subsequently  Prof.  Hughes  published  a  description  of 
an  instrument  which  he  termed  the  microphone,  on  account  of  its 
apparent  ability  to  greatly  increase  the  loudness  of  faint  sound. 

There  seems  little  reason  to  doubt  at  all  that  both  Berliner  and 
Edison  were  the  earliest  constructors  of  microphonic  transmitters ; 
but,  either  owing  to  the  reticence  imposed  by  patent  law,  or  by  a 
failure  to  fully  comprehend  the  extent  of  the  discoveries  embraced 
in  their  models,  these  inventors  failed  to  describe  their  inventions  in 
so  clear  a  manner  as  to  reserve  to  themselves  the  full  credit  thereof. 
Prof.  Hughes  sought  no  patents  and  certainly  was  the  first  one  to 
fully  and  clearly  describe  the  action  of  the  microphonic  contact. 

A  microphone  built  upon  the  Hughes  plan  is  illustrated  in  Fig.  3, 
from  which  it  is  seen  that  the  foundation  of  the  instrument  consists 
of  a  box  which  acts  as  a  resonant  chamber.  In  the  illustration  a 
cigar  box  is  used  to  show  how  easily  such  an  instrument  can  be 
made.  Upon  the  box  a  small  piece  of  carbon  is  placed  upon  which  a 
lead  pencil  or  any  piece  of  carbon  rod  stands,  the  upper  portion  of 
which  leans  lightly  against  another  carbon  block.  A  dry  cell  and  a 
receiver  are  placed  in  circuit  with  the  carbon  pencil ;  if,  under  these 
circumstances  a  faint  sound  wave  impinges  upon  the  box,  the  re- 
ceiver will  emit  a  greatly  intensified  reproduction,  and  by  adjusting 
the  carbon  rod  so  that  a  very  poor  contact  is  made  with  the  carbon 
blocks,  the  instrument  can  be  made  almost  incredibly  sensitive. 
The  ticking  of  a  watch  placed  upon  the  sound  board  reappears  as 
the  roar  of  a  boiler  shop.  The  footsteps  of  a  fly  become  the  tramp 
of  an  army,  and  if  carefully  adjusted  the  microphone  talks  aston- 
ishingly as  compared  with  the  transmitters  of  twenty-five  years  ago. 

In    describing    the    operation    of   the    microphone,    Prof.    Hughes 


rccuKni/cd  that  an  imperfect  contact,  which  liad  so  lung  been  the 
bcic  noir  of  the  electrician  uas  rcspuiuiiLlc.  lie  assumed  that  in 
the  case  of  an  imperfect  contact  a  great  resistance  was  introduced 
into  the  circuit,  but  that  a  very  blight  change  in  pressure  was  able  to 
va.stly  change  such  resistance,  with  a  correspondnig  increase  or 
decrease  in  the  current.  Eor  telephonic  purposes  the  very  thing 
which  electricians  had  striven  to  avoid  was  the  one  solution  of  the 
problem.  I'rof.  Hughes  showed  that  the  material  of  which  the  micro- 
phone was  Constructed  mattered  little,  and  that  almost  any  sub- 
stance would  be  operative  provided  the  contact  between  its  surfaces 
was  poor.  As  shown  in  Fig.  4,  it  is  feasible  to  construct  an  excellent 
microphone  out  of  three  screws,  one  of  wliich  is  laid  across  tlic 
other  two,  and  it  matters  little  whether  they  are  iron  or  brass,  only 
the  older,  dirtier  and  more  rusty,  the  better.  The  operation  of  the 
microphone  is  explained  as  follows :  Under  normal  conditions  the 
carbon  rod  stands  loosely  upon  the  lower  block,  and  leans  very 
lightly  against  the  upper  one.  There  are,  therefore,  two  places  of 
contact  between  which  the  pressure  is  exceedingly  small.  Conse- 
(|uently,  the  resistance  of  the  circuit  at  these  points  is  large  and 
but  little  current  will  pass.  Suppose  a  sound  wave  impinges  upon 
the  apparatus,  throwing  all  of  its  parts  into  vibration.  Owing  to 
inertia,  the  carbon  rod  and  the  blocks  do  not  move  mathematically 
together.  Consequently,  the  pressure  between  the  contact  surface 
varies  with  every  sonorous  intonation,  increasing  and  decreasing 
as  the  wave  ebbs  and  flows  and  exactly  in  proportion  thereto.  Now, 
while  the  actual  change  in  pressure  between  the  surfaces  is  exceed- 
ingly small,  even  when  measured  in  a  fraction  of  a  grain;  yet  the 
fact  remains  that  an  almost  inconceivably  minute  change  in  jpressure 
can  produce  a  relatively  very  great  change  in  the  electrical  resistance 
of  a  bad  contact.  Therefore,  a  small  sound  wave  may  produce  a 
great  variation  in  the  current  traversing  the  receiver,  and  so  excite 
in  its  diaphragm  vibrations  of  great  amplitude,  with  a  production  of 
correspondingly  loud  sounds.  The  microphone  does  not  magnify 
sound  in  the  same  sense  in  w'hich  the  microscope  enlarges  the  object 
at  which  one  gazes,  for  the  receiver  only  repeats  the  energy  changes 
in  the  current  in  the  circuit,  and  these  energy  changes  may,  or  may 
not,  faithfully  repeat  the  sound  waves  that  originated  them.  The 
fact  that  under  the  very  best  conditions  speech  reproduction  is 
markedly  imperfect  is  conclusive  evidence  that  microphonic  repro- 
duction is  by  no  means  infallible.  While  it  is  certain  that  the  success 
attending  the  employment  of  the  microphone  as  a  speech  transmitter 
is  due  to  the  ciiaiiges  in  contact  resistance,  we  are  quite  in  the  dark 
as  to  how  a  slight  change  in  pressure  is  able  to  effect  such  a  marked 


FIG.    3. — ILLUSTRATION    OF    HUGHES    MICROI'HOXE. 

change  in  resistance.  There  are  four  theories,  none  of  which  is 
entirely  satisfactory,  and  it  is  probable  that  all  play  a  part. 

First,  there  is  the  theory  originally  advanced  by  Mr.  Edison  that 
a  change  in  pressure  effects  an  actual  change  in  the  specific  resistance 
of  the  material  employed.    This  theory  has  probably  the  least  support. 

Second,  it  is  believed  that  upon  the  surface  of  bodies  resembling 
carbon,  air  and  other  gases  exist  in  a  peculiar  state  of  condensation 
about  which  very  little  is  known,  and  that  very  slight  variations  in 
pressure  affect  both  the  thickness  and  the  state  of  condensation  of 
the  gas  envelope  that  encloses  every  particle.  It  is  supposed  that 
this  variation   may  be  sufficient   to  account   for  the  changes  in  re- 
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sistance.  Mr.  Berliner  has  recently  advucaled  lliis  explanation.* 
Tliird,  according  to  the  atomic  theory,  it  is  supposed  that  even 
in  the  densest  solid  the  ultiniaie  molecules  are  not  in  contact,  but 
are  separated  by  spaces  which,  in  proportion  to  molecular  sizes,  are 
very  great,  and  that  the  cohesive  attraction  to  which  the  strength 
of  all  bodies  is  attributed  is  not  due  to  actual  contact  between  the 
particles,  but  merely  to  the  fact  that  many  of  them  have  come  within 
each  other's  sphere  of  attraction.  In  the  case  of  a  bad  contact  it 
is  imagined  that  only  a  few  molecules  of  one  body  are  close  enough 
to  those  of  the  other  to  be  within  this  sphere.  So  it  is  quite  conceiv- 
able that  a  very  slight  increase  in  pressure  might  result  in  stiueezing 
an    enormously    greater    number    of    molecules    within    each    other's 


Directing  Waves  in  Wireless  Telegraphy. 


FIG.    4. — ANOTHER    FORM     OF     HUGHES     MICROPHONE. 

orbit.  On  the  whole,  this  theory  seems  to  be  the  most  probable,  and 
has  the  greatest  number  of  adherents. 

Fourth,  it  is  imagined  that  between  the  carbon  particles  slight 
arcs  may  form,  and  that  as  the  resistance  of  carbon  varies  very 
rapidly  with  changes  in  its  temperature  a  slight  current  may  warm 
the  carbon  sufficiently  to  lower  its  resistance  markedly.  This  would 
cause  a  still  greater  current  to  flow,  with  further  heating,  so  that 
the  carbon  would  react  upon  itself  and  continually  allow  more  and 
more  current  to  pass.  That  arcs  do  form  in  carbon  transmitters, 
experience  amply  proves,  but  as  soon  as  they  occur  the  quality  of 
transmission  almost  immediately  changes  and  the  listener  is  at  once 
made  aware  that  something  unusual  is  happening.  Usually  the 
character  of  transmission  is  unfavorably  affected,  so  that  this  ex- 
planation seems  inadequate. 

Whether  any  or  none  of  these  hypotheses  shall  prove  to  be  the 
true  explanation  of  microphonic  contact,  the  future  only  can  decide, 
but  whatever  that  verdict  shall  be.  it  is  certain  that  to-day  every 
successful  commercial  transmitter  is  a  microphone  in  some  form 
or  other,  and  so  a  study  of  commercial  instruments  leads  to  a  clas- 
sification according  to  the  way  in  which  microphonic  contacts  are 
employed. 

1st.       The  single-contact  transmitter. 

2nd.     The  series-contact  transmitter. 

3rd.      Multiple-contact  transmitter. 

4th.      Multiple-series  transmitter,  or  granular  instruments. 


Steam  Turbines  for  Warships. 


According  to  a  Washington  dispatch  a  board  of  naval  officers  has 
submitted  a  report  to  the  Navy  Department  strongly  asserting  that 
steam  turbine  engines  are  adapted  for  naval  purposes.  It  is  thought 
that  the  Navy  Department  will  endeavor  to  secure  an  appropriation 
to  test  steam  turbines  in  some  torpedo  boats.  The  English  navy  is 
now^  equipping  some  of  its  ships  with  turbines. 

•  See  American  Electrician,  M    rch   7,  1897. 


An  interesting  patent  has  just  been  issued  in  this  country  to  Mr. 
F.  Braun,  of  Strassburg,  Germany,  on  means  for  directing  waves 
for  use  in  wireless  telegraphy.  The  application  was  filed  in  this 
country  on  February  19,  1902.  The  invention  relates  to  refiectors 
and  consists  chiefly  of  a  metallic  grating  of  parabolic  form. 

Fig.  I  is  a  diagrammatic  view  illustrating  the  theoretical  physical 
principle.  Fig.  2  is  a  section  of  the  new  reflector.  Fig.  3  is  a  per- 
spective view,  while  Fig.  4  represents  an  improvement  or  modifica- 
tion of  the  reflector  by  means  of  deflectors.  It  is  well  known  in 
optics  that  series  of  luminous  lines  located  in  one  plane  and  parallel 
to  each  other  at  equal  distances  apart  and  having  the  same  phase 
and  amplitude  of  oscillation  will  produce  what  is  called  in  optical 
science  a  "wave  front,"  which  is  a  plane.  These  lines  are  indicated 
in  Fig.   I   by  points  A^  A-  A'^  A*,  which  represent  sections  of  the 
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FIGS.    I    .\ND   2. — DIAGRAM    ILLUSTRATING   PRINCIPLE  OF   REFLECTION. 

luminous  lines  making  up  the  wave  front  normal  to  the  plane  of  the 
drawings.  The  same  effect  can  also  be  obtained  by  the  arrangement 
of  a  parabolic  mirror.  If,  for  instance,  in  Fig.  2  F  is  the  luminous 
point  and  A'^  A-  A^  A-  A^  ■  art  parts  of  a  parabolical  mirror  of 
cylindrical  shape,  W^  W^  will  indicate  the  wave  front  which  is  a 
plane.  This  method  may  be  employed  for  wireless  telegraphy  in  the 
following  manner:  A  series  of  parallel  rods,  A^  A"^  A"^  A'^  A^,  are 
arranged  at  equal  distances  from  each  other,  so  as  to  produce  a 
cylindrical  parabolical 'mirror  in  the  form  of  a  grating.  Each  rod 
is  connected  by  a  straight  wire  to  a  small  ball,  F,  set  in  the  focus 
line  of  the  mirror.  As  shown  in  Fig.  3,  two  sets  of  rods  are  pro- 
vided for,  and  between  the  two  balls,  F  F',  set  in  the  focus  line  a  spark 
is  generated  from  time  to  time  by  a  Ruhmkorfif  apparatus  or  an  elec- 
trical static  machine.  This  is  not  shown  here,  however.  Now  it 
will  be  evident  that  as  all  rods  are  excited  from  the  same  center  and 
as  the  phase  difference  of  the  oscillations  of  the  single  rods  is  de- 
termined by  the  length  of  the  corresponding  wires  the  set  of  rods 
act  in  such  manner  as  to  generate  a  wave  front  which  must  be  in 
a  plane.     The  wave  motion,  therefore,  will  be  essentially  rectilineal. 


A' 


FIGS.   3   AND  4. — DIAGRAM    OF  REFLECTOR. 

It  is  obvious  that  by  these  means  the  greatest  amount  of  the  radiat- 
ing energy  will  be  guided  in  one  direction.  The  phenomenon  is 
physically  analogous  to  the  ordinary  parabolic  mirror  and  to  Hertz's 
mirror  for  electric  waves.  Its  peculiarity,  however,  is  that  every 
rod  fulfils  its  own  oscillation,  provided  it  is  tuned  by  ordinary  means, 
as  capacity  and  self-induction,  to  the  same  periodicity. 

The  advantage  of  the  new  system  over  the  ordinary  metallic  con- 
tinuous parabolic  mirror  is  that  much  more  energy  is  set  in  action, 
as  the  energy  depends  on  the  capacity  of  the  single  rods,  which 
may  be  increased  by  increasing  the  capacity  of  the  rods  and  adding, 
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for  instance,  condensers  lo  tlie  .same.     A  furlhcr  advantaKe  may  In- 
secured  by  suilalile  additional  rods,  a  be,  Fig.  4.  or  similar  bodies 
as,  for  instance,  human  bodies.      These  l)odies  act  to  prevent  lateral 
deflection. 


Recent   ncveioptnents  in  Muliipic.x  Telephony. 


.\n  iiiviiilicin  i>f  considerable  interest  to  all  ciiKaKi-d  in  telephony 
is  that  recently  amioimced  by  the  issuance  of  a  pau-nt  lo  Mr.  Willard 
M.  Miner  coverinR  the  art  of  practical  multiplex  telephony.  Mr. 
Miner's  invention  ap|>ears  to  be  a  wide  departure  from  generally 
rccofmi/ed  .sl.iml.ird  practice,  altbouKh  based  on  wi-li-kiiown  laws 
of  physics.  The  study  of  acoustics  reveals  a  situation  having  unusual 
bearinfc  on  the  art  of  transmitting  several  conversations  over  one 
circuit  at  one  time.  Mr.  Miner  was  associated  with  the  late  Lieut. 
F.  Jarvis  Patten,  who  it  will  be  remembered  invented  a  system  of 
multiplex  telegraphy  and  did  important  work  on  alternating-cur- 
rent apparatus.  Mr.  Miner  has  also  been  a  student  of  telephonic 
matters  generally  for  a  period  of  over  20  years  and  has  thus  had 
.more  than  a  passing  interest  in  acoustics  as  applied  to  music.     Sev- 


FIC.    I. — MULTIPLEX    TELEPHONY. 

eral  years  ago  he  and  others  acquired  the  patents  and  apparatus  of 
Lieut.  Patten  used  in  the  development  of  his  multiplex  telegraph 
system  and  undertook  to  apply  such  apparatus  to  the  development 
of  multiplex  telephony,  but  it  was  found  after  exhaustive  experi- 
ments that  the  Patten  telegraph  apparatus  was  commercially  in- 
operative telephonically. 

It  was  at  this  point  that  Mr.  Miner  began  the  application  of  his 
studies  in  acoustics  to  the  transmission  of  speech  in  multiple,  finding 
that  there  was  a  wide  difference  between  interruptions  of  the  circuit 
and  closing  the  circuit  at  frequent  intervals.  For  instance,  it  was 
found  that  100  interruptions  per  second  would  not  affect  the  trans- 
mission of  speech,  and  on  this  theory  other  investigators  have  been 
working  for  some  time.  But  when  the  number  of  closures  or  contacts 
is  considered,  on  which  multiple  telephony  is  based,  an  entirely 
diflfercnt  field  is  opened  up.  With  100  interruptions  speech  is  pos- 
sible. With  100  contacts  or  closures  per  second,  speech  may  be 
possible,  but  certainly  it  is  not  commercial.  In  multiplex  telephony 
the  basic  principle  is  that  of  successively  closing  the  circuit  of  the 
different  branches  or  multiples  of  the  line,  it  being  necessary  that 
all   other  branches  should  be   disconnected   except   the  one  actually 
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engaged;  and  Mr.  Miner  came  to  the  conclusion  that  in  order  to 
secure  commercial  multiple  telephony  it  would  be  necessary  to  have 
contacts  or  closures  to  correspond  as  near  as  possible  with  the  fre- 
quency of  the  vibration  of  the  human  voice  in  singing  or  speaking. 
In  other  words,  the  principle  of  the  invention  is  to  have  a  contact 
or  closure  provided  for  each  and  all  of  the  vibrations  of  the  human 
voice  in  spoken  words  and  all  musical  tones. 

By  means  of  the  Patten-Miner  system  of  multiplex  telegraphy 
Mr.  Miner  secures  synchronism,  the  fundamental  feature  of  all 
multiple   telegraph   or   telephone   systems.     His    recent    invention   is 


the  iiiilKrowlh  of  the  above  systeiii  and  by  associating  these  two  im- 
portant inveiiiious  i.iKcihir,  a  complete  midtiplcx  telephone  and 
leU-Krapli   syslem   is  secured. 

It  will  be  understood,  then,  ih.il  the  app:iralus  devised  by  Mr. 
Miner,  winle  in  its  Kcnrral  form  the  same  as  tlial  heretofore  uiicd 
for  nudtiplex  lele({raphy -or  telephony  for  that  matter  such  ap- 
paratus is  run  al  a  njuch  greater  speed  so  as  to  l)ring  the  fretpicncy 
of  the  closures  of  connecliou  upon  the  several  branches  or  sub- 
circuits  up  to  a  rale  approximaling  in  greater  or  less  degree  the  rate 
of  tlie  vibrations  of  the  overtones  characterizing  speech.  A  rate  of 
closure  of  1,000  or  2,000  per  second  will  not  answer  the  purpose,  but 
as  the  rate  increases  and  passes  beyond  ,vooo,  improved  results  bc- 


FIG.    3. 


-P.VTTEX    DISTKIIUTKK. 


come  apparent,  and  arc  markedly  better  when  a  rate  of  3,500  or  3,600 
per  second  is  reached;  the  best  results  being  obtained  with  a  rate  of 
about  4,300  per  second. 

The  accompanying  cuts.  Figs.  I  and  2,  illustrate  in  diagrammatic 
fashion  a  pair  of  rotating  circuit  closers  or  distributers  in  a  typical 
form  sometimes  employed  for  multiplex  transmission  over  a  single 
line  circuit.  The  rotary  arms  at  opposite  ends  of  the  line  2  are 
marked  3,  3',  respectively.  They  are  kept  in  synchronism  by  any 
means  known  in  the  art,  and  each  is  shown  as  rotating  over  five 
contacts,  to  which  are  connected  respectively  the  five-branch  or  sub- 
circuits,  4,  4',  5,  5',  6,  6',  7,  7',  8,  8' ;  the  correspondingly  numbered 
branches  include  the  telephonic  apparatus  or  sets  of  apparatus  that 
are  used  in  conjunction  for  conversation.  The  circuit  shown  is  a 
ground  circuit,  but,  as  will  be  obvious,  the  apparatus  might  be  or- 
ganized in  the  well-known  manner  as  is  shown  in  Fig.  2,  to  provide 
a  metallic  circuit  for  each  telephonic  transmission. 

Fig.  3  shows  one  of  the  original    Patten  "mills"   or  distributers. 


5IG.    4. — MULTIPLEX    TELEPHONY. 

Mr.  Miner  had  this  machine  with  him  in  the  West  in  1891  when 
making  telegraphic  tests  between  Chicago  and  Minneapolis.  It  and 
another  like  it  have  also  been  used  by  Mr.  Miner  in  his  multiplex 
telephone  experiments  in  New  York  City.  Fig.  4  shows  the  differ- 
ence between  100  contacts  or  closures  per  second  on  an  electric  cir- 
cuit and  100  interruptions  per  second.  If  the  tw^o  wheels  shown  are 
revolving  at  a  speed  of  100  revolutions  per  second,  one  will  give  100 
contacts  per  second,  while  the  other  will  show  100  interruptions  per 
second,  with  a  decided  difference,  it  is  said,  between  the  two  sets  of 
phenomena  and  the  consequent  result. 
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Single-Phase  Motors  for  Traction. 


In  the  preceding  issue  appeared  an  abstract  of  the  first  portion  of 
a  paper  on  single-phase  motors  for  traction,  read  by  Dr.  Giorgi 
Finzi  at  the  annual  meeting  of  the  Italian  Association  of  Electrical 
Engineers,  held  at  Naples  October  u.  Below  is  given  an  abstract 
of  the  concluding  portion  of  the  paper,  in  which  the  Finzi  single-phase 
railway  system  is  described  in  detail : 

Tests  of  the  Finzi  single-phase  traction  motor  showed  that  for  a 
given  torque  the  current  is  slightly  higher  with  a  higher  voltage, 
and  this  is  more  pronounced  when  the  torque  is  greatest.  The  char- 
acteristic thus  shows  a  number  of  slightly  divergent  torque-current 
curves.  Curves  of  efficiency  and  power  factor  at  various  voltages 
in  function  of  the  speed  were  laid  down.  In  the  efficiency  curves 
the  higher  branch  corresponds  to  lower  speeds  when  the  voltage  is 
lower,  so  that  even 'though  the  efficiencies  be  not  particularly  high, 
the  motor  always  works  under  favorable  conditions,  its  speed  being 
generally  lower  when  the  voltage  is  kept  lower.  The  power  factor 
is  shown  to  be  high  when  the  speed  is  above  the  lowest  figures. 

This  motor  was  geared  to  one  of  the  ordinary  cars  used  by  the 
Edison  Compahy,  of  Milan,  for  city  service,  replacing  the  direct- 
current  equipment  consisting  of  a  motor  (0.7  ton),  a  controller 
(0.072  ton),  and  the  rheostats  (0.08  ton).  The  weight  of  the  fully- 
equipped  car  was  6.7  tons  and  of  the  stripped  car,  5.85  tons.  The 
single-phase  motor  installed  weighed  0.8  ton  and  the  controlling 
transformer  o.S'ton,  making  a  total  of  7.15  tons.  To  save  time  a 
standard  40-kw  transformer  was  used  for  controlling,  though  one  of 
14  kw,  weighing  0.25  ton,  is  sufficient,  giving  a  total  weight  of  6.85 
tons  for  the  fully-equipped  car. 

The  circuits  on  the  car  are  shown  in  Fig.  i.  The  line  from  the 
trolley  has  a  switch,  /,  on  one  platform,  then  passes  to  the  other 
platform,  where  the  controller  is  placed,  then  through  an  ammeter, 
/4j,  a  fuse,  v,  another  switch,  and  then  to  an  auto-transformer,  and 
finally  to  earth.  One  brush  of  the  motor,  R,  is  earthed  and  the  other 
brush  goes  to  the  field,  E.  thence  to  the  handle  of  a  controller,  T, 
which  takes  current  from  different  points  of  the  transformer  winding. 
These  points  are  five  in  number,  corresponding  to  80,  100,  120,  140 
volts,  with  a  500-volt  supply.  On  the  trial  the  passing  of  the  five 
points  was  made  with  absolutely  non-sparking.  It  will  be  seen  that 
the  five  points  are  running  points ;  for  stopping,  either  of  the  two 
switches  is  opened ;  of  course,  the  controller,  as  designed  for  prac- 


FIG.    I. 


-DIAGRAM    OF   CAR   CIRCUITS. 


tice,  has  a  dead  section  for  stopping.  Through  a  switch,  C,  the 
fields  are  reversed  to  run  in  the  opposite  direction.  An  ammeter.  A, 
showed  the  current  in  the  motor,  and  a  voltmeter,  V ,  the  voltage. 
All  testing  instruments  in  the  car  were  of  the  hot-wire  pattern.  A 
special  circuit  from  trolley  to  earth  carried  the  incandescent  lamps, 
L,  of  the  car. 

The  usual  way  of  gearing  the  motor  was  adopted,  a  standard  pinion 
(14  teeth),  geared  to  a  67-tccth  wheel  (4.78  ratio).  The  diameter 
of  the  car  wheels  was  '/7  cm.  A  Kapp  accelerinieter  was  fixed  on  the 
car,  while  for  measuring  the  speed  several  methods  were  used,  the 
final  and  most  exact  one  being  to  get  it  indirectly  from  current  and 
voltage  through  the  test  curves  of  the  motor  itself. 

The  generating  station  is  near  the  laboratory  in  the  Edison  Com- 
pany's works  at  Por^a  Volta,  and  contains  a  60-hp,  3.600-volt,  three- 


phase  induction  motor  belted  to  an  old  eight-pole  alternator  with 
rotating  armature,  that  gave  a  frequency  of  18  at  270  r.p.m.  The 
exciter  was  an  old  type  Edison  dynamo  with  a  slender  upright  field. 

The  voltage  of  the  alternator  was  raised  from  90  volts  to  about 
530  by  an  auto-transformer.     The  instruments  were  a  hot-wire  am- 
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FIG.    2. — ENERGY   CURVIS. 

meter,  a  Thomson  integrating  wattmeter,  and  a  Siemens  wattmeter, 
which  was  replaced  after  some  nights  by  one  of  the  excellent  Olivetti 
recording  wattmeters  specially  arranged  for  the  experiments.  An- 
other voltmeter  showed  the  line  voltage,  which  varied  from  575  volts 
on  open  circuit  to  about  520  volts  when  the  car  was  running. 

The  greatest  number  of  runs  was  made  during  the  night  on  the 
municipal  line  connecting  the  Monumental  Cemetery  with  the  new 
Musocco  Cemetery.  When  the  ordinary  traffic  was  stopped  the 
Musocco  and  the  Cagnola  sections  were  disconnected  from  the  con- 
tinuous-current system  and  the  alternate  current  was  fed  in.  The 
track  had  Vignoles  rails  for  its  whole  length — about  5  km. — with  a 
considerable  number  of  switches  and  several  curves  of  small  radius. 
A  crossing  over  a  railroad  railway  has  a  grade  averaging  25  per  cent 
for  225  metres  on  each  side,  and  the  whole  line  has  an  average  grade 
of  2  per  cent,  from  Musocco  to  the  Monumental  Cemetery. 

The  test  runs  began  on  June  29,  1903,  and  continued  for  ten  nights 
The  last  two  nights'  runs  were  made  through  the  city  of  Milan, 
over  the  tramcar  lines  (Phcenix  rails)  with  a  trailer,  through  Bra- 
mante-Principe,  Umberto  Vincenzo,  Monti-Monforte,  and  nearly 
the  whole  of  the  outer  circle.  The  total  mileage  of  the  car  was 
about  200  km.  Not  the  slightest  difficulty  was  experienced  with  the 
electric  equipment,  and  it  is  remarkable  that  even  the  grade  and  curve 
at  the  Central  Railway  station  were  passed  over,  though  not  very 
easily,  by  the  car  with  full  load  and  one  trailer,  though,  owing  to 
the  drop  of  voltage  of  the  generator,  the  motor  received  only  95  volts 
instead  of  160  volts. 

The  very  first  tests  showed  very  smooth  speeding  up.  and  there 
was  the  same  absence  from  sparking  as  in  the  laboratory  tests.  The 
satisfactory  commutation  was  chiefly  apparent  in  starting,  when  the 
motor  in  every  way  behaved  better  than  the  corresponding  continuous- 
current  traction  motor.  Some  little  sparking  occurs  from  time  to 
time,  when  the  full  voltage  is  fed,  but  not  more  than  is  usually  ob- 
served in  a  good  standard  traction  motor.  The  infrequent  sparks 
did  not  show  the  color  or  the  light  of  an  arc,  resembling  rather  car- 
bon particles  torn  away  from  the  brushes.  As  a  matter  of  fact,  the 
200-km.  run  left  the  commutator  perfectly  clean  and  smooth,  with 
the  same  appearance  as  it  showed  at  start,  and  the  brushes  showed 
no  measurable  wear 

The  car  was  lighted  with  the  same  lamps  that  were  on  the  ordinary 
500-volt    circuit — six    incandescent    lamps    in    series.      The    slightly 
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hiKlu-i  aliciii.iliiiK  vuliii^c  iiiadr  tliciii  burn  more  hilKlitly  tli.m 
usual;  tlic  lluituatioiis  ol'  tlic  pressure  were  iu>t  very  iioiicealile,  and 
woulil  ilisappear  altogcllur  by  ilic  use  of  standard  latups  of  50  volt* 
or  less,  instead  of  loo-volt  lamps. 

The  object  of  the  tests  was,  on  one  hand,  to  determine  the  Kcneral 
workiiiK  of  the  motor  with  respect  to  its  specific  (pialitii-s  for  trac- 
tion use,  and  on  the  other  to  measure  how  much  power  the  runs  and 
the  startings  absorb,  in  comparison  with  standard  continuous-cur- 
rent equipments. 

Willi  these  objects  the  runs  were  of  two  difTerent  classes.  During 
one  simultaneous  reading  of  the  instruments  were  taken,  together 
with  diagrams  from  the  Olivetti  wattmeter,  which  gave  the  power 
necessary  lo  keep  up  the  various  speeds  when  once  attained.    These 


FIG.    3. — ACCEI,ERATION    CURVES. 

runs  had  very  tew  starlings — in  fact,  only  those  that  were  necessary. 
On  other  runs  frequent  stops  were  made  and  thus  an  exact  knowledge 
obtained  of  the  starting  data.  The  readings  from  the  integrating 
wattmeter  at  the  end  of  the  runs  showed  the  difference  due  to  a 
given  number  of  starlings  in  comparison  with  the  energy  absorbed 
by  a  run  without  starlings.  The  same  course  was  carefully  followed 
with  another  car  equipped  with  a  four-turn  standard  General  Elec- 
tric 52  motor. 

The  results  are  not  of  a  very  high  degree  of  accuracy ;  in  fact,  no 
traction  experiments  can  be  entirely  accurate  owing  to  the  difficulty 
of  getting  exact  simultaneous  readings,  and  to  the  complex  elements 
of  the  experiment.  The  experiments  are,  however,  trustworthy  so 
far  as  they  go,  and  show  satisfactory  concordance  with  results  ar- 
rived at  by  other  methods. 

In  Fig.  2  the  line,  A,  shows  the  power  at  the  generating  station 
that  is  necessary  for  a  lo-ton,  single-phase  car,  on  a  level  straight 
track,  at  speeds  between  25  and  40  km.  per  hour.  This  curve  is 
averaged  from  all  the  experiments,  and  is  the  collective  result  of  the 
Siemens  wattmeter  readings  at  measured  speeds,  and  of  the  Olivetti 
diagrams.  The  experimental  points  are  rather  dispersed,  but  not 
more  than  was  anticipated  from  having  a  track  with  many  grades 
and  with  few  short,  straight  sections  on  which  a  constant  speed  could 
only  be  kept  up  a  short  time.  The  B  line  shows  the  power  given  by 
the  motor,  and  is  obtained  from  A,  taking  account  of  the  line  loss, 
the  transformer  loss  and  the  efficiency  of  the  motor  (given  the 
voltage  and  the  speed). 

The  line,  C,  gives  the  energy  in  watt-hours  per  lo-ton  car-km. 
from  the  motor ;  line  D  gives  the  energy  dissipated  per  car-km.  in 
mechanical  friction — that  is,  after  subtracting  the  air  resistance. 
This  last  was  computed  considering  the  shape  of  the  car  and  taking 
advantage  of  the  coefficients  found  in  the  latest  experiments  (Finzi 
and  Soldati  on  air  resistance).  Thus,  mechanical  friction  absorbs 
10  watt-hours  per  ton-km.,  of  which  about  0.5  is  gear  friction.  This 
leads  to  a  traction  coefficient  of  3.48  kg.  per  ton,  a  very  normal 
figure  for  a  level  straight  track  and  for  Vignoles  rails. 

The  paper  contains  a  comparison  between  single-phase  and  direct- 
current  motor  acceleration  based  on  the  composite  results  from  vari- 
ous experiments,  made  some  in  one,  some  in  the  opposite  direction, 
to  eliminate  the  influence  of  the  average  2  per  cent,  grade. 

On  a  city  tramway  system  a  maximum  speed  of  22  km.  per  hour  is 
necessary  between  successive  stops  to  get  an  average  speed  of  17  km. 
per  hour,  and  the  comparison  is  made  on  this  basis,  with  almost  the 
same  acceleration  for  the  two  test  cars.    A  speed  of  22  km.  per  hour 


on  an  .iMiaxi'  acccleratmn  of  0.25  meter  per  scconci  is  found  for 
the  hjngle  pha.sc  motor,  and  0.28  for  the  General  lilectric  52.  Even 
after  Rtarling  a  lower  absorbed  power  is  found  fur  the  iiinglc-phase 
(IIi'iukIi  it.s  cflicicncy  be  a  trifle  lower)  on  account  of  the  resisianccs 
ilie  (ieneral  Electric  s-*  !>''ll  has  in  series  with  it.  VVIrii  the  power 
curves  arc  integrated  for  each  motor  to  a  22-km.  speed,  for  the 
single  pha.se,  9.4  watt-hours  per  ton  arc  found,  and  for  the  General 
Electric  52,  12.35  watt-hours  per  ton.  If  the  integration  i.s  referred 
to  a  J3.5-km.  speed,  which  both  motors  attain  in  the  same  time,  but 
in  a  slightly  greater  distance  with  the  General  IClcctric  52,  the  figures 
become,  for  the  single  phase,  10.6  watt-hours  per  ton,  and  for  the 
General  Electric  52,  14.85  watt-hours  per  ton.  If  these  figures  are 
modified  to  correspond  to  the  22-km.  speed,  they  become,  for  the 
single-phase,  9.35  watt-hours  per  ton,  and  for  the  General  Electric 
52,  13. 1  watt-hours  per  ton.  The  theoretical  amount  of  energy  re- 
quired for  starling  to  the  22-km.  speed  would  be  6.6  watt-hours 
per  ton. 

The   following    data,    from   those   experiments,   correspond   to   an 
average  speed  about  the  same,  but  w  ith  difTerent  accelerations : 
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The  acceleration  was  computed  by  taking  into  account  the  slowing- 
downs  and  assuming  three  slowing-downs  to  one  stopping.  The 
last  figures  have  no  great  value  per  se,  because  a  small  error  in 
measuring  the  maximum  speed  between  two  stops  is  enough  to  vary 
the  results  appreciably;  however,  they  coincide  well  enough  with 
the  figures  as  obtained  from  test  curves,  if  the  line  and  transformer 
losses  are  taken  into  account. 

The  watt-hours  per  ton  for  starting  with  continuous  current  (12.2 
to  13  to  a  22-km.  speed)  are  much  lower  than  M.  Blondel  accepts 
from  the  examination  of  various  tests.  M.  Blondel  assumes  the 
empirical  formula,  F-/30,  which  would  give  in  the  present  case  16 
watt-hours.  But  even  the  figure  used  shows  a  25  per  cent,  economy 
in  favor  of  the  single-phase  system,  which  means  much  when  it  is 
considered  that  the  powder  absorptions  for  starting  on  a  city  thor- 
oughfare are  50  per  cent.,  and  sometimes  as  much  as  65  per  cent.,  of 
the  whole  consumption  of  current. 

The  wattmeter  diagrams  taken  at  the  generating  station  showed. 


FIG.    4. — FINZI    SINGLE-PHASE   RAILWAY    MOTOR. 

for  the  single-phase  system  (9.45  tons),  4,250  watt-hours,  or  45  per 
ton-km.;  and  for  the  direct-current  system  (9.65  tons),  6,750  watt- 
hours,  or  70  per  ton-km.  The  difference  is  due,  partly  to  the  fact 
that,  in  order  to  remain  within  the  speed  limits  established  (and 
which  correspond  to  those  of  a  city  traflSc)  the  direct-current  motor 
had  almost  always  to  work  with  resistances  in  series.  But  evei» 
this  shows  the  advantage  presented  in  similar  conditions  by  the 
monophase  motor,  which  allows  very  wide  range  of  velocities  with- 
out lowering  the  efficiency  at  normal  speed. 

As  to  the  power  factor,  it  varies  between  rather  wide  limits,  ac- 
cording to  speed  and  voltage.  The  characteristic  curves  of  the 
motor  give  the  standard  starlings  an  average  power  factor  of  0.7. 
On  the  other  hand,   if  wattmeter  diagrams  are  compared   with  the: 
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instantaneous  current  and  voltage  figures  at  the  station  during  the 
run,  the  aggregate  average  power  factor  (for  line,  transformer, 
motor)  is  0.8,  varying  between  limits  of  0.6  and  0.95. 


Recent  Electrochemical  Developments. 


RKDUCTION    OF    METALS    AND    ALLOYS. 

It  has  been  frciiucntly  found  by  experimenters  that  when  an  oxide 
of  a  metal  whose  temperatures  of  reduction  and  volatilization  are 
nearly  the  same,  is  mixed  with  sufficient  carbon  to  combine  with  the 
oxygen,  is  heated  to  the  temperature  of  reduction,  the  main  resulting 
product  is  not  the  metal  which  is  wanted,  but  a  carbide.  The  reason 
is  thought  to  be  that  the  metal  becomes  volatile  as  soon  as  it  is 
formed  and  combines  with  free  carbon  present  in  the  mixture.  In  a 
patent  granted  to  Mr.  F.  J.  Tone,  engineer  of  the  Carborundum 
Company,  of  Niagara  Falls,  these  disadvantages  are  overcome  by 
maintaining  proper  conditions  of  temperature,  proper  distribution 
of  heat,  and  proper  arrangements  o'f  the  charge. 

The  method  may  be  described  by  its  application  to  the  production 
of  silicon  for  a  mixture  of  silica  and  carbon.  The  constituents  are 
finally  subdivided  and  thoroughly  mi.xed  and  the  design  of  the  fur- 
nace is  such  that  the  discharge  of  heat  is  over  a  wide  zone  (as  op- 
posed to  localized  heat)  so  that  the  progress  of  the  reaction  is  rela- 
tively slow  and  the  best  conditions  are  maintained  for  agglomerating 
the  particles.  The  most  even  temperature  possible  is  maintained 
throughout  the  zone  of  reaction,  to  prevent  the  silicon  from  being 
volatilized  as  soon  as  formed,  and  the  charge  is  so  arranged  in  the 
furnace  as  to  allow  globules  of  reduced  silicon  to  drop  by  gravity  out 
of  the  zone  of  reaction  to  a  lower  portion  of  the  furnace. 

It  is  evident  that  for  these  purposes  an  arc  furnace  would  be 
unsuitable.  Mr.  Tone,  therefore,  employs  a  resistance  furnace,  a 
vertical  section  of  which  is  shown  in  Fig.  I.  The  heating  resistance 
in  the  center  of  the  furnace  is  made  up  of  carbon  blocks  piled  to- 
gether with  intervening  spaces.     The  charge  is  fed  into  the  furnace 


FIG.    I. — VERTICAL  SECTION  OF  TONE  FURNACE. 

at  the  top  and  as  the  silicon  is  reduced  it  sinks  down  into  the  cooler 
portion  of  the  furnace  and  finally  into  the  receptacles  at  the  bottom, 
where  it  solidifies  as  a  metallic  block. 

INTERRUPTER. 

A  patent  granted  on  November  24  to  Mr.  T.  A.  Houghton,  of  Roch- 
ester, N.  Y.,  refers  to  an  improvement  of  the  Wehnelt  type  of  in- 
terrupter for  the  purpose  of  allowing  adjustment  within  wide  limits. 
The  cathode  is  made  in  form  of  a  worm  through  which  a  continuous 
stream  of  cold  water  is  run  in  order  to  keep  the  temperature  down 
to  the  proper  point.  The  anodes  are  made  adjustable  in  order  to  be 
able  to  vary  the  area  of  exposed  surface.  The  anode  remains  sta- 
tionary (except  during  any  adjustment),  while  the  interruption  is 
caused  in  part  by  the  movement  of  an  insulating  member  which 
shields  the  anode  from  the  electrolyte.  A  plurality  of  anodes  is  used 
in  order  to  increase  the  range  of  frequency  of  interruptions. 

BATTERY   INVENTION. 

A  patent  granted  to  Mr.  J.  Bijur,  of  New  York  City,  refers  to  a 
form  of  Plante  plate  which  is  claimed  to  be  cheap  and  to  have  all 


the  advantages  of  the  more  expensive  forms.  No  other  metal  is 
used  than  lead  or  lead  and  antimony,  anything  else,  for  example, 
tin-lead  solder,  being  objectionable.  Each  plate  contains  several 
panels,  a  magnified  view  of  a  part  of  a  panel  being  given  in  Fig.  2. 
It  will  be  seen  that  the  finished  plate  consists  essentially  of  a  great 
many  lead  strips,  s.  The  plate  is  made  by  arranging  as  many  groups 
of  strips,  s,  as  may  be  desired,  with  or  without  short  bars,  b.  of 
lead  of  the  same  length  as  the  strips  at  intervals  in  the  groups.     The 


FIG.   2. — BIJUR   STORAGE  BATTERY   PLATE. 

groups  are  arranged  in  a  mould  and  heated  nearly  to  the  melting 
temperature  of  lead.  Then  melted  lead  superheated  considerably 
above  the  melting  point,  preferably  at  about  red-heat,  is  deposited 
in  the  intervals  to  form  the  ribs,  v,  the  essential  point  of  the  process 
being  that  the  melted  lead  is  hot  enough  to  fuse  the  ends  of  the  strips. 

A  patent  granted  to  Mr.  F.  W.  Buehne,  of  Freiburg,  Germany, 
refers  to  an  accumulator  plate  which  consists  of  a  felted  mass  of 
cut  filaments  of  metal,  compressed  along  lines  ranged  to  form  a 
support,  and  an  open  grid  for  supporting  the  active  mass.  The 
felted  mass  is  made  from  fibres  obtained  by  a  process  formerly  pat- 
ented by  the  inventor. 

A  patent  granted  to  Mr.  W.  Heym,  of  Berlin,  Germany,  relates  to 
a  pocket  battery  made  up  of  two  holders  of  celluloid  containing  the 
active  mass  and  metallic  lead  strips.  These  holders  have  a  contrac- 
tion near  the  top.  In  the  manufacture  of  the  cell  oxides  of  lead 
are  used  as  active  mass.  The  space  between  the  two  celluloid  holders 
is  filled  with  an  electrolyte  for  charging  the  cell.  After  the  cell  has 
been  charged,  the  formative  electrolyte  is  removed  and  replaced  by  a 
gelatine  electrolyte.  The  cell  is  sealed  above  the  contraction.  It  is 
not  intended  to  recharge  such  a  battery  after  it  has  once  been  dis- 
charged. 

A  patent  granted  to  Mr.  P.  Kennedy,  of  New  York  City,  refers 
to  mechanical  details  of  a  flexible  conductor  for  connecting  the 
positive  terminal  of  one  cell  with  the  negative  terminal  of  another 
cell  in  a  battery. 

A  patent  granted  to  Mr.  W.  L.  Winters,  of  Chicago,  refers  to  the 
structural  arrangement  of  various  cells  in  a  battery  by  means  of 
which  the  different  cells  can  be  connected  together  in  a  desirable 
way  with  but  little  trouble. 


Jernegan  in  Manila. 


The  Rev.  Prescott  F.  Jernegan,  who  achieved  considerable  no- 
toriety in  this  country  a  few  years  ago  through  his  promotion 
of  a  so-called  process  for  extracting  gold  from  sea  water,  is, 
according  to  a  story  received  in  Boston  lately,  teaching  school 
in  Manila.  Jernegan  organized  the  Electrolytic  Marine  Salts  Com- 
pany and  attempted  to  dispose  of  10,000,000  shares  of  stock  at  $1 
per  share.  It  is  stated  that  he  sold  about  $700,000  worth  of  the  stock, 
$338,000  of  which  he  reserved  for  himself.  He  disappeared  in  the 
summer  of  1898  and  after  his  departure  it  was  discovered  that  his 
method  of  extracting  gold  from  the  sea  was  by  secretly  substituting 
gold  impregnated  mercury  for  pure  mercury  in  a  machine  lowered 
from  a  wharf  at  Lubec,  Me.  A  diver  was  sent  down  at  night  and 
placed  the  mixture  in  the  machine.  When  the  gold  had  been  ex- 
tracted from  the  mercury,  it  was  cast  into  bricks  and  forwarded 
to  Boston  to  be  admired  by  stockholders.  After  Jernegan  left 
.^merica  he  appeared  in  Vienna  and  returned  $85,000  to  his  victims. 
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Electric  Power  Distribution, 


.\i  ilu-  rci-ciii  iiiiiuihI  inrctiiig  of  the  Society  of  Nuvnl  Architects 
niiil  Marino  Imikimcit-.,  Mi.  W.  M,  Mcl'ailand.  acliiig  vicc-prrsidfilt 
ol  the  \V'esiin){hiiii.M-  IClectric  &  Maiiiit.u'tiiriiiK  Company,  read  a 
paper  entitled  "Electricity  in  MamifacturiiiK  I'lants,"  in  which  ilic 
advantaKCs  of  the  electric  drive  are  cogently  set   forth. 

In  con>iilering  the  subject  of  individual  driving,  Mr.  McFarland 
says  that  while  considered  alone  and  for  the  induidiial  tuol,  the 
individual  drive  is  ideal;  yet  the  objection  will  occur  to  any  practical 
man  that  the  enormous  multiplication  of  small  motors  means  in- 
cre.ised  'complication  and  greatly  increased  cost.  Me  believes  that 
the  judgment  of  more  conservative  engineers  is  favor:il)lc  to  indi- 
vidual driving  where  the  power  will  be,  say,  from  5  to  10  hp  and 
upwards,  and  for  group  driving  where  the  tools  require  less  than 
these  amounts.  In  any  large  plant  there  are  numerous  small  tools, 
such  as  drill  presses,  screw-cutting  machines,  light  lathes,  etc.,  which 
ari-  in  any  case  located  together,  and  where  it  is  perfectly  easy  to 
drive  them  as  a  group.  The  average  power  required  for  such  a 
group  will  be  quite  uniform,  and  when  they  are  group-driven  a 
niotlerate-sized  motor,  with  its  relatively  high  eflkiency,  can  be  used 
with  a  fairly  steady  load,  thus  contributing  to  the  efficiency  of  the 
general  system,  as  well  as  of  the  particular  group,  and  materially  re- 
ducing the  first  cost  of  the  installation. 

One  case  which  Mr.  McFarland  mentions  where  individual  driving 
is  obviously  a  necessity  is  that  of  portable  tools,  and  the  electric 
drive  has  made  it  possible  to  use  portable  tools  on  a  scale  that  was 
previously  uiuhought  of.  .-Vs  the  individual  parts  of  machinery  have 
increased  in  size  in  recent  years,  there  has  been  more  and  more  a 
tendency  to  take  the  tool  to  the  work  rather  than  the  work  to  the 
tool.  Indeed,  in  many  cases  careful  investigation  has  shown  that 
the  time  spent  in  setting  these  large  pieces  of  work  ready  for  the 
difTercnt  tools  10  operate  upon  them  was  actually  longer  than  the 
time  occupied  in  useful  work.  In  several  large  establishments  in  the 
country,  including  the  Westinghouse  works,  which  latter,  it  is  be- 
lieved, has  the  largest  example  at  present,  a  section  of  the  largest 
erecting  bay  has  a  floor  which  is  a  huge  bedplate,  practically  the  same 
as  the  table  of  a  planer  very  much  enlarged.  This  is  carefully  leveled 
and  supported  on  massive  concrete  foundations.  The  portable  tools. 
slotters,  boring  mills  and  milling  machines  are  made  with  heavy 
frames  having  large  flat  bases  made  perfectly  true.  The  result  is 
thai  the  tools  will  work  either  exactly  perpendicular  or  exactly  at 
right  angles  to  the  floor  plate.  In  the  Westinghouse  works,  how- 
ever, as  an  application  of  the  most  advanced  system  of  laying  out 
work,  a  special  form  of  surveyor's  transit  is  used,  and  it  is  deter- 
mined when  the  tool  is  brought  up  to  the  work  whether  it  is  in  ab- 
solutely correct  alignment  or  not,  and  if  it  is  found  at  all  out  it  is 
easily  adjusted  by  wedges.  The  largest  of  these  portable  tools 
weighs  twenty-five  tons,  a  figure  which  would  have  been  considered 
a  very  respectable  one  for  stationary  tool  ten  years  ago.  In  some 
cases  the  motor  can  be  readily  stowed  inside  the  frame  of  the  tool, 
and  in  others  it  is  attached  outside. 

Mr.  McFarland  expresses  the  opinion  that  if  the  induction  motor 
had  been  the  first  to  enter  the  field  there  probably  would  have  been 
no  room  for  argument  concerning  its  merits  for  power  distribution. 
as  these  are  so  great  that  there  would  have  been  little  incentive  to 
develop  anything  else.  It  happened,  however,  that  although  the  alter- 
nating current  was  the  first,  as  it  is  the  natural  product  of  any  ma- 
chine without  special  commutating  devices,  it  was  some  time  liefore 
a  commercially  practicable  alternating-current  motor  appeared,  and 
the  direct-current  motor,  being  first  in  the  field  and  being  undoubt- 
edly meritorious,  acquired  the  vogue  which  always  comes  to  that 
w-ith  which  people  are  familiar. 

Mechanically  the  induction  motor  appeals  at  once  to  every  prac- 
tical man  as  the  better  device.  The  coils  of  wire  are  entirely  sta- 
tionar)',  while  the  rotating  part  consists  of  discs  of  sheet  steel  en- 
closed by  massive  composition  end  rings,  which  latter  are  connected 
by  stout  bars  of  copper  bedded  in  slots  in  the  steel  sheets.  The 
direct-current  motor,  on  the  contrary,  has  its  coils  movable  as  well 
as  stationary,  and,  while  these  do  not  often  give  trouble,  they  are 
not  so  simple  and  mechanical  as  the  rotating  part  of  an  induction 
motor.  The  direct-current  motor  has  an  additional  feature  which 
is  entirely  absent  in  the  induction  motor,  the  commutator  and  brush 
holder.  These  are  the  parts  requiring  most  attention  and  the  ones 
most  liable  to  give  trouble,  although  the  modern  methods  of  design 
and  manufacture  have  reduced  this  to  a  minimum.     The  induction 


motur  is  about  as  Minple  as  a  Kriiidsloiie  or  a  pulley,  because,  a» 
already  staled,  the  routing  part  is  exceedingly  strong  an<l  mechan- 
ical, and  it  has  no  connection,  cither  electrical  or  mechanical,  with 
the  Mationary  part,  except  in  the  bearings,  and  as  long  as  these  arc 
kept  properly  oiled  there  is  no  chance  for  trouble.  The  absence  of 
a  rommiil.ilor  rtoes  aw.iy  with  all  danger  of  sparking,  and  limce 
renders  it  peculiarly  adapted  for  use  in  such  places  as  carpcnlcr 
shops,  powder  mills  and  other  places  where  sparking  is  absolutely 
inadmissible. 

.\  very  natural  inquiry  may  at  once  arise  from  those  not  familiar 
with  the  subject,  as  lo  whether  this  great  simplicity  of  the  induction 
motor  is  not  accompanied  by  a  low  efficiency.  So  far  from  this  being 
the  case,  the  clliciency  of  the  induction  motor  is  fully  equal  to  that 
of  the  direct-current  motor,  and,  indeed,  is  slightly  better  over  most 
of  the  range  of  its  capacity.  Thus  far  it  might  seem  that  everything 
is  so  greatly  in  favor  of  the  induction  motor  that  there  could  be  no 
room  for  choice;  but  the  usual  type  has,  from  some  points  of  view, 
one  defect,  namely,  it  is  a  constant-siiced  motor,  and  many  of  the 
foremost  advocates  of  individual  tool  driving  want  a  motor  whose 
speed  can  be  varied  through  a  wide  range.  From  this  point  of  view 
the  direct-current  motor  is  superior,  but  the  extent  of  the  superiority 
depends  almost  entirely  on  the  degree  of  importance  which  is  attrib- 
uted lo  securing  variable  speed  from  the  motor  itself  without  the 
intervention  of  belting  or  other  mechanical  means  of  varying  the 
speed.  It  is  entirely  possible  to  make  an  induction  motor  whose 
speed  can  be  varied,  but  in  this  case  the  extreme  simplicity  of  the 
type  is  lost  on  account  of  the  slip  rings,  which  are  used  to  enable  the 
variable  speed  to  be  obtained  by  throwing  resistance  into  the  circuit. 
These,  of  course,  while  exceedingly  simple  and  not  so  complicated 
or  liable  to  derangement  as  the  commutator  of  a  direct-current  ma- 
chine, do  add  a  slight  additional  complication.  In  the  New  York 
Shipbuilding  Company  and  also  in  the  steam  engineering  plant  at 
the  Brooklyn  Navy  Yard,  the  simplest  type  of  induction  motor  is 
used,  and  the  variable  speed  is  obtained  by  means  of  belts  and  cone 
pulleys,  which  method  is  entirely  satisfactory  and  gives  an  adequate 
range  of  speeds  with  extreme  simplicity. 

Another  method  of  power  distribution  which  has  been  used  with 
decided  success  and  simplicity  is  the  three-wire  system  from  a  single 
generator  in  connection  with  field  regulation,  which  enables  the  speed 
of  the  motor  to  be  varied  sufficiently  to  meet  all  practical  purposes. 
The  three-wire  system  is  obtained  by  utilizing  a  special  generator 
somewhat  resembling  a  rotary  converter ;  that  is,  in  addition  to  the 
brushes  and  commutator  furnishing  direct  current,  leads  are  brought 
out  from  the  armature  winding  to  two  or  more  slip  rings  placed  upon 
the  armature  shaft.  From  these  slip  rings  alternating  current  is 
taken,  and  if  this  is  passed  through  an  auto-transformer,  and  a  lead 
is  tapped  from  the  middle  of  the  transformer  coil,  this  lead  will 
always  have  a  potential  midway  between  that  of  the  terminals  on 
the  direct  side  of  the  machine,  thus  securing  at  the  motor  two  volt- 
ages, one  equal  to  twice  the  other.  By  field  regulation  the  speed 
can  be  varied  through  a  ratio  of  about  one  to  three,  so  that  with  this 
variation  combined  with  the  two  voltages  of  the  three-wire  system 
we  get  a  range  of  si.x  speeds,  which,  in  general,  will  be  amply  suffi- 
cient. 

In  the  comparison  of  the  two  genera!  classes  of  motors,  one  of  the 
special  advantages  of  the  induction  motor  was  not  mentioned,  namely, 
that  from  its  construction  there  is  no  danger  from  a  short  circuit, 
because  the  bars  in  the  rotating  part  are  purposely  short-circuited. 
Further,  this  motor  will  stand  being  brought  to  a  full  stop  for  a 
moment  with  the  full  current  upon  it  without  any  resulting  damage, 
while  such  an  occurrence  with  a  direct-current  motor  would  certainly 
burn  out  the  insulation,  if  not  doing  still  greater  damage.  As  a 
result  of  this  it  is  not  necessary  to  fit  circuit-breakers  or  fuses  to 
take  care  of  these  motors.  In  the  small  sizes  the  motor  can  be  started 
up  by  simply  closing  the  circuit  by  means  of  an  ordinary  switch,  and 
in  the  larger  sizes  practically  the  same  thing  is  done,  as  a  two-throw 
switch  is  used  in  connection  with  an  auto-starter,  which  is  simply 
a  small  transformer  arranged  to  give  half  the  line  voltage  in  starting 
up.  the  object  being  not  so  much  the  protection  of  the  motor  itself 
as  to  avoid  the  demand  for  a  large  amount  of  current  from  the  gen- 
erating system,  as  the  starting  current  without  the  transformer 
would  be  somewhat  more  than  twice  full-load  current.  In  the  case 
of  the  direct-current  motor  it  is,  of  course,  necessary  to  start  through 
the  rheostat,  so  that  the  full  voltage  only  comes  on  when  the  motor 
is  up  to  speed. 

While  the  electrical  system  of  transmission  secures  1  material  re- 


December  5,  1903. 


ELECTRICAL     WORLD     and     ENGINEER. 


92s 


duction  in  the  cost  of  power,  this,  after  all,  is  not  its  greatest  recom- 
mendation. The  greatest  benefit  comes  from  the  elasticity  of  the 
plant  consequent  upon  its  use.  There  is  no  longer  any  necessity 
for  the  rigidity  of  arrangement  which  obtains  with  shafting  and  bell- 
ing, so  that  if  it  becomes  necessary  to  rearrange  the  plant  at  any  time 
the  expense  is  reduced  to  a  minimum.  In  the  New  York  Shipbuild- 
ing Company's  plant,  for  example,  many  of  the  tools  being  absolutely 
self-contained  were  not  secured  to  foundations  at  all,  and  could 
be  moved  to  any  position  desired,  although  these  tools  are  not  of  the 
kind  ordinarily  considered  as  portable. 

The  paper  gives  the  results  of  a  test  of  the  economy  resulting  from 
the  substitution  of  electric  for  steam  driving,  made  at  the  Westing- 
house  Air  Brake  Works,  at  Wilmerding,  Pa.  These  works  consist  of 
a  number  of  large  detached  buildings,  and  their  old  system  of  power 
transmission  was  from  a  separate  boiler  plant  to  individual  small  en- 
gines scattered  about  the  various  shops.  Nearly  five  years  ago  they 
decided  to  install  an  electric  drive  consisting  of  alternating-current 
generators  driven  by  Westinghouse-Parsons  steam  turbines,  supplying 
induction  motors. 

There  were  originally  a  number  of  small  steain  engines  which 
drove  the  tools  on  the  group  system,  the  engines  being  connected  to 
moderate  lengths  of  shafting.  When  the  motors  were  introduced 
the  number  of  groups  was  nearly  doubled,  this  of  itself  being  a 
decided  improvement.  The  same  boilers  were  used  for  the  tests, 
which  consisted  of  first  running  the  shops  several  days  and  nights 
with  the  engines,  and  then  for  several  days  and  nights  with  the 
motors.  Both  coal  and  water  were  carefully  measured,  and  the 
saving  as  a  result  of  the  electric  drive  is  about  32.5  per  cent.  Of 
course,  it  is  not  claimed  that  any  such  saving  as  this  could  be  counted 
on  in  cases  where  the  plant  is  relatively  small  and  so  disposed  as  to 
permit  of  the  use  of  a  very  economical  power  plant  driving  well- 
designed  and  well-cared-for  shafting.  The  actual  saving  in  coal 
per  day  of  twenty-four  hours  was  about  40,000  pounds,  or  twenty 
short  tons,  and  it  will  readily  be  seen  that  where  coal  costs  $3.00  or 
$4.00  a  ton  this  would  mean  a  very  respectable  figure.  The  saving, 
however,  did  have  a  very  marked  effect  from  the  fact  that  with  the 
engines  the  capacity  of  the  boiler  plant  had  been  about  reached. 
As  will  be  noted  from  the  figures  quoted,  the  reduction  in  steam  con- 
sumption was  about  30  per  cent.,  which,  of  course,  left  a  large  reserve 
power  in  the  boilers. 

As  to  the  best  frequency  for  alternating-current  power  distribution, 
the  paper  states  that  a  good  deal  depends  on  the  extent  of  the  plant 
and  whether  the  lighting  circuits  are  to  be  the  same  as  the  power 
circuits  or  not.  For  many  reasons  25  cycles  are  most  suitable  for 
driving  motors,  but  this  is  too  low  to  give  satisfactory  service  with 
arc  lights,  and  also  rather  low  for  incandescent  lamps.  In  such  a 
case  it  may  be  desirable  either  to  use  an  independent  generator  at 
60  cycles,  or  perhaps  a  motor-generator  set,  or  even  to  make  the 
exciters  large  enough  to  supply  direct  current  for  lighting. 


Novel  Automatic  Switchboard  Telephone. 


Accidents  on  Paris  Underground. 


It  is  reported  from  Paris  that  there  were  two  accidents  on  the 
Metropolitan  Electric  Underground  Railroad  on  November  30,  some- 
what similar  to  the  great  disaster  of  August  10,  but  there  was  no  loss 
of  life.  In  each  case  a  car  was  burned  between  stations  on  account 
of  short-circuit  and  the  dry  condition  of  the  wood  of  the  cars, 
causing  the  passengers  to  seek  for  escape  along  the  tracks.  As  the 
accidents  occurred  in  open  stretches  of  track,  the  dense  smoke  es- 
caped, and  the  dangers  of  suffocation  were  averted.  The  first  reports 
had  it  that  another  disaster  had  occurred  and  much  excitement  was 
caused  throughout  the  city. 


Sun  Spot  Storms. 

The  recent  remarkable  magnetic  storms  have  been  freely  attributed 
on  good  scientific  authority  to  "sun  spots,"  while  various  other  terres- 
trial disturbances  have  been  ascribed  to  the  same  remote  origin. 
There  seems  no  doubt  of  the  fact  that  the  presence  of  the  sun  spots 
is  closely  associated  with  the  magnetic  condition  of  the  earth,  and 
although  many  electrical  storms  are  purely  local,  many  of  the  great 
magnetic  storms  of  the  past  half  century  have  been  found  to  coincide 
with  sun  spot  periods.  Profs.  Young,  Langley  and  Pickering  are 
now  cited  as  of  the  opinion  that  in  this  and  other  respects  sun  spots 
"don't  count  for  much."  at  least,  when  it  comes  to  disasters,  for 
which  they  have  been  held  responsible. 


A  new  automatic  telephone  switchboard  of  the  "mechanical  oper- 
ator" type  has  appeared  in  a  patent  of  the  issue  of  November  24,  and 
notwithstanding  the  fact  that  it  may  probably  never  come  into  ex- 
tended use,  the  method  of  carrying  out  the  switching  operations 
is  sufficiently  ingenious  to  merit  fairly  detailed  explanation.  Here- 
tofore there  has  been  but  one  example  of  this  type  of  automatic 
switchboard  in  the  design  of  which  the  inventor's  chief  object  was 
apparently  the  abolition  of  electromagnets,  the  functions  usually  per- 
formed by  these  being  transferred  to  most  complicated  mechanical 
devices.  In  this  new  switchboard  no  such  extremely  complicated 
devices  are  used,  but  niean>-  are  resorted  to  which,  though  novel, 
may  strike  some  people  as  almost  as  objectionable. 

The  whole  system  may  be  described  best  in  reference  to  the  dia- 
graminatic  drawings  shown  in  Fig.  I,  and  by  describing  the  com- 
pletion and  "taking  down"  of  a  connection.  To  this  end,  consider 
that  the  station  shown  at  the  upper  right-hand  corner  desires  com- 
munication with  the  station  at  the  end  of  the  line  200,  passing  out 
the  left  upper  corner  of  the  cut.  Now,  each  subscriber  is  provided 
with  a  set  of  code  stencils  such  as  are  shown  in  the  upper  middle 
of  the  cut,  one  such  stencil  being  needed  for  each  subscriber.  Having 
selected  the  proper  one  and  having  inserted  it  in  a  slot  in  his  selector 
device,  he  turns  the  crank,  27,  of  this  latter  and  then  releases  it. 
At  once  the  drum,  20,  begins  a  slow  rhythmic  motion  under  control 


FIG.     I. — V.ANSIZE    AUIOM.^TIC    TELEPHONE    SWITCHBOARD. 

of  the  escapetnent,  28,  the  peripheral  teeth  of  the  drum  feeding  the 
stencil  by  engaging  the  middle  row  of  holes.  Two  brushes  connected 
to  oppositely  poled  batteries,  23  and  24,  trail  the  stencil  contacting 
with  the  drum  wherever  a  side  perforation  such  as  35  appears. 

Now,  as  the  stencil  begins  its  motion  perforation  35  allows  an 
impulse  to  be  sent  to  the  central  office,  this  impulse  reaching  ground 
through  plug  p,  its  carriage,  40,  and  eventually  the  magnet,  m,  shown 
black.  This  magnet,  m,  is  mounted  upon  the  end  of  a  carriage,  90, 
and  travels  therewith.  The  carriage,  90,  is  driven  by  a  screw,  91, 
which  passes  through  it.  At  .r  is  shown  an  electric  motor,  the  shaft 
of  which  engages  the  screw,  91,  through  a  friction  coupling  suffi- 
ciently tight  to  revolve  the  screw  and  drive  the  carriage,  90,  except 
when  the  armature  of  magnet  in  is  dropped  into  a  locking  notch,  94, 
of  the  screw  end  of  the  coupling.  The  motor  being  in  operation, 
say  right-handedly,  when  our  impulse  arrives  in  magnet  tn,  it  at  once 
starts  the  screw  upon  the  magnet,  the  armature  being  lifted  from 
the  locking  notch,  and  as  this  armature  proceeds  with  the  driven 
carriage  it  of  course  clears  the  notch  on  the  fall  following  the  cessa- 
tion of  the  first  current  impulse. 

There  is  a  second  magnet  secured  to  carriage  90,  and  this  is  k 
in  series  with  m.  Now  k  responds  to  impulse  of  polarity  opposite 
from  those  affecting  m,  and  so,  while  k  does  not  respond  to  battery 
24,  neither  will  m  respond  to  battery  23,  connected  intermittently 
by  perforations.  33.  These  impulses  from  battery  23  arrive  in  mag- 
net k  as  this  latter  is  proceeding  across  the  ends  of  the  series  of 
bars  n,  and  they  are  so  timed  in  relation  to  the  starting  or  first 
impulse,  that  certain  of  the  bars,  ;i,  are  translated  in  response  to  the 
magnet  according  to  a  predetermined  code,  exactly  after  the  manner 
of  the  locking  bars  of  a  railway  switch  tower.  The  result  is  that  by 
the  time  the  carriage,  90,  has  proceeded  to  the  limit  of  its  forward 
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motioii.  the  proper  ctulc  (or  the  dcNirrd  iiiimljcr  lias  been  set,  this 
ciuli-  i-Diisisiiiig  of  a  cuntiniiout  slot  bciuMili  that  one  of  the  sheet 
melal  liiiKers,  81,  coniieclcil  to  the  desired  subscriber's  line. 

This  finger  falls  into  the  slot  and  thereby  closes  a  circuit  from 
battery  80,  throuKh  niaRnet  45  of  the  connecting  device.  This  mag- 
net is  one  of  n  large  circle  of  magnets,  one  for  each  subscriber,  all 
connected  to  plug  carnages  so  designed  thai  any  plug  may  be  caused 
to  strike  in  the  center  of  the  circle,  exactly  as  the  type  bars  of  a 
typewriter  strike  a  single  position  in  response  to  their  keys.  The 
central  striking  point  for  the  various  plugs  is  at  e,  where  there  is 
a  jack  plate,  u,  waiting  to  receive  the  plug. 

While  all  this  has  been  going  on,  the  carriage,  90,  has  struck  the 
tapper,  150.  and  through  the  coniucled  reversing  switch  has  reversed 
the  motor  field  to  run  the  carriage  back.  Also  has  the  nut,  q,  indi- 
rectly closed  contact  140  to  energize  magnet  75,  with  the  result  that 
shaft  /  is  permitted  to  revolve  180°,  swinging  the  inserted  plug  away 
from  point  e  and  placing  a  second  jack  at  c.  Still  another  operation 
has  taken  place.  Magnet  143  has  restored  all  the  bars,  «,  to  the 
normal  position. 

As  the  screw,  90,  continues  motion  in  the  reversed  direction,  a 
second  set  of  impulses  begin  to  arrive  from  battery  23.  These  set 
the  bars  n  for  the  admission  of  the  finger  of  the  calling  line,  and 
just  as  for  the  called  line,  so  will  the  plug  of  the  calling  line  be  in- 
serted in  the  jack  now  at  c.  However,  as  the  shaft,  /,  makes  its 
second  rotation  of  one-half  turn,  the  bottom  circular  jack  plate  be- 
comes released  from  its  shaft  and  falls  to  a  plate  not  shown  in  the 
figure,  but  lying  just  below  the  horizontal  plane  of  the  plugs,  thereby 
leaving  a  new  jack  plate  at  the  end  of  shaft  f  ready  for  the  next 
connection. 

Before  proceeding  to  the  method  of  disconnecting  we  must  go 
back  a  step  to  observe  the  manner  of  signaling.  A  grounded  gen- 
erator, g,  is  shown  connected  to  shaft  f.  This,  of  course,  sends  cur- 
rent out  to  the  called  line  the  instant  its  plug  touches  the  jack  plate,  a. 
As  soon  as  the  second  plug  touches  the  jack  plate  of  course  the 
calling  party  is  rung  to  signify  "connection  completed." 

Now  for  the  disconnection.  The  stationary  plate  upon  which  the 
jack  plates  fall  is  heated  by  a  gas  flame  playing  against  its  under 
surface.  This,  of  course,  heats  the  jack  plates  lying  upon  it  and  by 
a  peculiar  construction  of  the  jacks  causes  them  to  release  both 
plugs  after  a  pre-determined  time  of  conversation.  This  peculiar 
construction  of  jack  embraces  a  pair  of  springs  held  closed  against 
their  normal  tension  by  means  of  a  fusible  wax  globule,  which  melts 
at  the  proper  time. 

This  disconnection  scheme  w-ill  be  regarded  by  some  as  most  in- 
adequate, for  no  provision  is  made  to  keep  successive  jack  plates 
from  falling  upon  each  other  and  becoming  insulated,  thermally, 
from  the  hot  plate.  Another  bad  feature,  from  the  telephone  man's 
standpoint,  is  the  liability  of  running  out  of  jack  plates.  Mr.  W.  B. 
Vansize,  of  New  York  City,  well  known  as  an  inventor  and  patent 
attorney,  is  the  inventor  of  this  machine. 


New  Telephone  Patents. 


NEW   SWITCHBOARDS. 

Two  new  switchboard  patents  have  recently  appeared,  the  one 
aiming  to  do  away  with  connecting  cords  and  plugs  and  the  second 
to  use  them  even  to  a  greater  extent  than  customary.  The  first  of 
these  patents  is  granted  to  Isidor  Kitsee,  of  Philadelphia,  while  the 
second  is  granted  to  C.  S.  Exley,  of  Iowa.  In  Mr.  Kitsee's  switch- 
board a  combined  jack  and  plug  is  used  with' a  dummy  hand  plug 
to  move  the  connecting  plug  within  its  jack.  Behind  the  jacks  are 
arranged  a  series  of  conducting  plates  serving  as  connectors.  These 
are  adapted  to  take  positions  such  that  the  two  plugs  for  any  con- 
nection will  always  select  the  first  one  not  in  use.  In  carrying  out 
his  invention  Mr.  Kitsee  has  embodied  so  much  apparatus  that  it  is 
doubtful  if  it  can  be  turned  to  any  practical  use. 

In  Mr.  Exley's  switchboard  each  subscriber's  line  terminates  in  a 
cord  and  plug.  The  plug  is  normally  kept  in  a  jack  to  which  the 
line  drop  is  wired.  Pairs  of  connected  jacks  serve  as  connecting 
circuits.  The  fact  that  the  cord  is  usually  the  most  vulnerable  part 
of  the  switchboard  counts  against  this  system,  as  subscribers  would 
be  cut  from  ser\nce  too  often  by  defective  cords. 

RECEIVER    FOR    USE    IN    WIRELESS    TELEPHONY. 

A  receiver  for  use  in  the  wireless  transmission  of  both  telegraph 
signals  and  articulate  sounds  based  upon  the  principle  of  the  capillary 


electrometer  has  lu-eii  patented  by  Andrew  Plecher,  of  Dristow,  Va. 
One  form  of  this  apparatus  is  shown  in  h'ig.  1,  in  which  wire  I  is 
the  receiving  wire  to  be  connected  at  will  to  electrometer  O  or  elcc- 
tronielcr  Ji.  As  may  be  readily  seen,  if  the  filament  of  mercury  in 
eleclrDincler  O  rises  sufficiently  it  will  close  the  local  bell  circuit. 
On  llir  other  hand,  if  the  lilaments  of  electrometer  R  rise,  raising 
thereby  the  surface  of  the  mercury  in  the  bulb,  the  diaphragm,  R', 
will  respond  In  llie  increased  air  pressure  beneath  il,  and  ils  vibra- 
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FIG.    I. — PLECHER   WIRELESS   TELEGRAPH   OR   TELEPHONE   RECEIVER. 

tion  will  be  heard  at  the  car  tubes.  Now  capillary  electrometers 
can  be  designed  to  respond  with  promptness  to  almost  infinitesimal 
changes  of  potential,  and  we,  therefore,  have  at  once  a  sensitive  re- 
ceiver. The  inventor  prefers  as  his  lower  electrode  a  small  quantity 
of  mercury  within  the  vessel  containing  the  electrolyte.  He  states 
that  the  preferred  electrolyte  is  a  solution  of  potassium  cyanide  with 
one  per  cent,  of  silver  cyanide  and  10  per  cent,  of  potassium  hydrate. 

COIL   TERMINAL. 

The  difificulty  of  securing  terminals  in  coil  heads  in  a  manner  such 
that  they  will  not  loosen  in  response  to  heat  conducted  from  a  sol- 
dering iron,  is  well  known  to  telephone  men.  Many  types  of  ter- 
minal have  been  tried,  but  all  seem  to  have  this  failing.  The  next 
best  thing  to  having  a  terminal  that  will  not  loosen  is  to  have 
one.  the  loosening  of  which  will  be  of  no  moment.    Such  a  terminal  is 
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FIG.  2. — VARLEY  COIL  TERMINAL. 

described  in  a  patent  issued  to  Richard  Varley  and  assigned  to  the 
Varley  Duplex  Magnet  Company.  This  terminal  is  simplicity  itself 
and  its  construction  is  amply  evident  from  Fig.  2. 

ALTERNATING-CURRENT  TELEPHONE. 

The  above  seems  a  rather  curious  title  for  a  patent,  as  surely  all 
telephones  are  alternating-current  apparatus.  What  the  inventor  has 
to  describe  is  a  transmitter  producing  alternating  currents  in  the  in- 
duction coil  primary,  or  better  primaries,  for  two  induction  coils 
are  used.  Two  diaphragms  are  also  used  attached  by  tension  rods 
to  a  lever,  so  that  the  amplitude  vibration  of  the  diaphragm  will  be 
multiplied  at  the  microphonic  contacts  situate  at  the  extremities  of 
the  lever.  The  arrangement  of  primary  circuit  with  reversed  battery 
and  duplicate  transmitter  buttons  is  that  well  known,  the  novel 
feature  consisting  in  the  insertion  of  two  pairs  of  microphonic  con- 
tacts in  the  secondary  circuit.  These  are  so  wired  to  the  induction 
coil  secondary  circuits  as  to  accentuate  the  effect  of  that  coil  re- 
sponding to  an  increased  primary  current  and  thus  tending  to  prevent 
confusion   from  the   superposition    upon  the   secondary   or   receiver 
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circuit  of  impulses  of  opposite  polarity.  Fig.  3  shows  the  arrange- 
ment of  parts  A  A,  being  the  line  or  receiver  wires.  Andrew  Plecher, 
of  Bristow,  Va.,  is  the  patentee  of  this  device. 

MISCELLANEOUS  TELEPHONE  ACCESSORIES. 

The  remaining  patents  for  consideration  include  various  telephone 


FIG.    3. — PLECHER    ALTERNATING-CURRENT    TELEPHONE. 

appliances.  One  describes  a  parallelogram  transmitter  arm  such 
that  the  diaphragm  always  remains  vertical  or  in  the  position  of 
maximum  efficiency.  This  is  the  invention  of  A.  Gamache,  of  East 
Clifton,  Canada.  A  second  is  a  further  development  of  J.  D. 
Peachey's  burglar  alarm  attachment.  The  improvement  over  the 
arrangement  described  by  us  some  weeks  a.go  seems  to  lie  in  forming 
the  weight  which  draws  the  receiver  from  the  hook,  so  that  it  may 
be  used  as  a  box  for  the  alarm  bell,  which  both  the  central  office 
operator  and  the  house  owner  hear. 

An  electric  cut-out,  the  invention  of  S.  W.  Miller,  of  Rochester, 
an  electromagnetic  switching  device,  and  a  writing  pad  for  use  with 
desk  stand  sets ;  this,  the  invention  of  G.  M.  Urie  and  A.  A.  Markam, 
complete  the  list. 


Chicago  Independent  Telephone  Convention. 

Plans  are  being  made  actively  in  Chicago  for  the  convention  there 
next  week  of  the  Interstate  Independent  Telephone  Association. 
The  headquarters  will  be  at  the  Auditorium.  The  officers  of  the  As- 
sociation are:  C.  E.  Hull,  president,  Salem,  111.;  I.  A.  Frazer,  vice- 
president,  Connersville,  Ind. ;  E.  M.  Coleman,  secretary,  Louisville, 
Ky. ;  J.  W.  Layne,  treasurer,  Carthage,  Mo. ;  C.  E.  Tripp,  Audi- 
torium, has  charge  of  exhibit  space.  The  programme  which  has 
already  been  announced  is  as  follows :  Tuesday  Morning,  December 
8,  9  to  12 — Reception  of  members  and  friends  by  the  Executive  Com- 
mittee and  officers  at  the  secretary's  headquarters.  Tuesday  After- 
noon, December  8,  2  to  5 — Address  of  welcome,  Hon.  Carter  H. 
Harrison,  Mayor  of  Chicago.  Response  and  annual  address  by 
president.  Senator  C.  E.  Hull,  Salem,  III.  Report  of  the  secretary. 
Report  of  the  treasurer.  Selection  of  Executive  Board.  Selection 
of  Nominating  Committee.  Revision  of  Constitution  and  By-Laws. 
Adjournment.  Wednesday  Morning,  December  g — The  officers  and 
Executive  Board  will  take  charge  of  the  delegates  this  morning  from 
9  to  12  in  visiting  exhibits.  Wednesday  Afternoon,  December  9, 
2  to  s — "Should  the  Territory  of  the  Interstate  Independent  Tele- 
phone Association  Re  Enlarged,  and  if  so,  Why?"  Hon.  John  Van 
Nortwick,  Appleton,  Wis.  Discussion.  "Are  Our  Telephone  Period- 
icals Sufficiently  Careful  as  to  the  Business  Relations  Sustained  by 
Contributors?"  W.  H.  McDonoiigh,  New  York  City.  Discussion. 
"Standardization  of  Apparatus,"  Prof.  J,  C.  Kelsey,  Purdue  Uni- 
versity. Discussion.  "Standardization  of  Construction,"  W.  C.  Polk, 
Kansas  City,  Mo.  Discussion.  "Competition  between  Independent 
Companies  and  Farmers'  Mutuals."  O.  Rex,  North  Manchester,  Ind. 
Discussion.  Thursday  Morning,  December  10,  9  to  12 — "Independent 
Toll  Line  Systems,  and  Is  the  Time  Ripe  for  Merging?"  J.  S.  Bailey, 
Jr.,  Toledo,  Ohio.  Discussion.  "Where  Should  the  Line  of  Demar- 
cation Be  Drawn  between  Independent  Operating  and  Manufactur- 
ing Companies,  and  the  Bell  Company?"  Hon.  Henry  A.  Barnhart, 
Rochester,  Ind.  Discussion.  "What  Should  Be  the  Representation 
in  the  Connection  of  the  Interstate  Independent  Telephone  Asso- 
ciation in  Voting?"  Mr.  Prewitt,  Winchester,  Ky.    Discussion.    "Who 


is  Who?  What  Are  the  True  Ear  Marks?"  Hon.  Theodore  Gary, 
Macon,  Mo.  Discussion.  Election  of  officers.  Thursday  Afternoon, 
December  10,  2  o'clock  on.  Officers  and  Executive  Board  will  enter- 
tain the  delegates.    A  banquet  is  to  take  place  during  the  week. 


Coming  Chicago  Meetings  of  the  A.  L  E.  E. 


The  Executive  Committee  of  the  Chicago  branch  of  the  American 
Institute  of  Electrical  Engineers  has  arranged  for  a  meeting  to  be 
held  at  the  rooms  of  the  Western  Society  of  Engineers  Tuesday 
night,  December  8,  at  which  time  Prof.  W.  E.  Goldsborough,  chief 
of  electrical  exhibits  of  the  Louisiana  Purchase  Exposition,  will 
deliver  an  address  on  the  electrical  features  of  the  St.  Louis  World's 
Fair.  Another  distinctively  Chicago  meeting,  which  will  be  held 
some  time  during  the  winter,  is  to  be  devoted  to  automatic  tele- 
phone exchanges,  a  subject  which  is  of  particular  interest  just  now 
in  view  of  the  inauguration  of  the  new  automatic  telephone  exchange 
service  in  Chicago,  Dayton,  Ohio,  and  Grand  Rapids,  Mich.  Papers 
have  been  partially  arranged  which  will  take  up  the  engineering 
details  of  the  automatic  telephone  exchange  as  it  exists  to-day  and 
also  a  broad  engineering  consideration  and  analysis  of  the  subject 
of  automatic  as  compared  with  manual  exchange  systems.  Chicago 
has  abundant  telephone  engineering  talent  to  have  an  excellent  tele- 
phone meeting  of  this  kind,  and  as  every  eflfort  will  be  made  to  have 
the  subject  considered  as  far  as  possible  from  the  engineering  stand- 
point without  commercial  prejudice,  there  seem  to  be  good  pros- 
pects for  a  substantial  addition  to  the  fund  of  information  as  a 
result  of  the  meeting.  The  Chicago  branch  will  probably  hold  a 
number  of  other  meetings  during  the  year  for  the  discussion  of 
subjects  taken  up  at  the  New  York  meetings  when  the  subjects  are 
of  such  a  nature  as  to  be  of  interest  to  Chicago  members. 


CURRENT  NEWS  AND  NOTES. 


AMERICAN  ELECTROCHEMICAL  SOCIETY.— The  next 
general  meeting  of  the  American  Electrochemical  Society  will  be 
held  in  Washington,  D.  C,  April  7,  8  and  9,  1904. 


ELECTRIC  SMELTING  PATENTS.— It  is  stated  that  follow- 
ing the  recent  decision  sustaining  the  Bradley  electric  smelting  pat- 
ents, an  understanding  has  been  arrived  at  between  the  Pittsburg  Re- 
duction Company  and  the  Electric  Smelting  &  Aluminum  Company, 
the  owners  of  the  Bradley  patent,  whereby  the  former  will  be 
licensed  to  manufacture  aluminum  under  these  patents.  This  ar- 
rangement included  a  settlement  for  past  royalties  and  also  with 
respect  to  litigation  involving  the  Hall  patents,  which  had  been  de- 
cided in  favor  of  the  Pittsburg  Reduction  Company,  and  later  re- 
opened. 


LARGE  WESTINGHOUSE  TURBINES  AND  GAS  ENGINE. 
— There  are  now  in  process  of  construction  at  the  works  of  the 
Westinghouse  Machine  Company  several  5,000-kw  steam  turbines 
and  a  3,000-hp  gas  engine.  The  former  are  being  built  for  use  in 
the  New  York  and  Pennsylvania  tunnel  plant  and  in  the  power  house 
of  the  Philadelphia  Rapid  Transit  Company.  The  turbo-generators 
will  supply  three-phase  current  at  25  cycles  and  13,000  volts,  the  speed 
being  750  r.p.m.  The  gas  engine  will  have  two  sets  of  tandem  cylin- 
ders with  pistons  connected  to  cranks  displaced  180°.  Each  cylinder 
will  be  double-acting,  the  crank  eflfort  thus  corresponding  to  that  of 
a  double-cylinder  steam  engine. 


NEW  YEAR  GREETINGS.— At  midnight  on  December  31,  1902, 
the  United  States  Naval  Observatory  flashed  an  instantaneous  New 
Year's  greeting  throughout  the  country  by  means  of  a  system  of  sig- 
nals. On  January  i  next,  at  the  exact  second  of  the  beginning  of 
1904,  Washington  time  will  be  flashed  by  the  observatory  to  all 
points  in  the  world  having  the  necessary  telegraphic  connections,  if 
the  permission  and  cooperation  of  foreign  Governments,  which  have 
been  asked  for.  can  be  secured.  The  connections  will  include  North, 
Central  and  South  America,  Europe,  Asia,  Africa,  Australia,  the 
Philippines  and  all  the  insular  possessions  of  the  United  States,  with 
the  exception  of  Samoa.  The  time  necessary  to  transmit  the  signal 
will  be  accurately  taken  by  every  station  to  which  it  is  to  be  sent. 
Last  New  Year's  the  signal  traveled  more  than  3,000  miles  in  six  one- 
hundredths  of  a  second. 
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illL  SOCILIY  or  MllXIi.lX  LLLCIRKAL  LNUINhtk6 
has  hecn  orKimi/cd  in  tlic  City  of  Mexico.  The  officers  arc:  I'rMi- 
dent,  Roberto  Jofrc;  vice-president,  Luis  A.  Lavie ;  treasurer,  Teodulo 
Bnz ;  secretary,  Manuel  Gallegos. 


CAPE  rOHN  INDUSTRIAL  £XH1UIT10N.~-An  exhibition 
with  this  title  is  to  be  held  at  Cape  Town,  South  Africa,  in  November 
and  December,  nxxj,  and  January,  1905,  under  distiiiKuislicd  auspicts. 
The  site  is  drccn  Point  Common.  The  London  odiccs  art-  at  I'al- 
luerslon  Houm-,  Old  liroad  Street.  Space  i.s  $1.25  per  square  foot. 
The  grounds  are  to  be  lighted  by  electricity  and  a  plant  will  be  put 
in  for  that  purpose. 


A  -nLALr  MAN  BNOLGHT  TO  LIFE.— A  partly  successful 
attempt  was  recently  made  at  Cleveland  to  resuscitate  a  man  who 
had  been  electrocuted  by  a  live  wire.  Adrenalin  was  administered 
by  llirec  physician';  after  the  man  had  been  "dead"  three  hours. 
Within  fifteen  minutes  his  heart  beat  slightly  and  the  blood  began 
to  course  through  his  body.  Shortly  after,  however,  all  signs  of  life 
disappeared.  The  doctors  state  that  had  they  begun  their  experi- 
ment two  hours  earlier  they  would  have  been  successful. 


DE  FOREST  L\  ENGLAND.— A  cable  dispatch  from  London,  of 
November  28,  says:  The  experiments  witii  the  De  Forest  wireless 
telegraphy  system  were  carried  out  to  the  entire  satisfaction  of  the 
British  postal  representatives  this  week  across  the  Irish  Sea,  between 
Howth  and  Holyhead,  a  distance  of  sixty-four  miles.  Messages  were 
transmitted  at  the  rate  of  thirty  and  thirty-five  words  a  minute,  the 
replies  being  received  quicker  than  by  the  ordinary  telegraph.  Al- 
though a  Marconi  station  was  close  to  the  De  Forest  installation  at 
Holyhead,  there  was  no  noticeable  interference  with  the  messages. 


NEIV  YORK  ELECTRICAL  TRADES  SOCIETY.— The  eighth 
annual  meeting  of  the  Electrical  Trades  Society  of  New  York  will 
be  held  on  Tuesday,  December  8,  at  Muschenheim's  Arena,  No.  41 
West  Thirty-first  Street,  New  York,  at  6  o'clock  P.M.  There  will 
be  reports  read,  addresses  and  the  regular  election  of  officers.  An  in- 
formal dinner  (business  dress)  will  follow  the  annual  meeting,  at 
7:30  P.  M.  Dinner  tickets,  two  dollars  each.  Mr.  Avery  P.  Eckert, 
the  secretary,  requests  that  he  be  promptly  notified  by  any  one  who 
proposes  to  be  present  at  the  dinner,  which  promises  to  be  a  very 
enjoyable  aflfair. 


.V.  E.  L.  A.  PHOTOMETRlCS.—ln  regard  to  the  abstract  issued 
by  the  National  Electric  Light  Association  and  noted  already  in 
these  columns,  pertaining  to  photometric  work,  Prof.  C.  P.  Matthews 
writes  us :  "In  the  abstract  of  the  fourth  progress  report  of  the 
committee  on  photometric  values  of  arc  lamps,  of  the  National 
Electric  Light  Association,  an  unfortunate  clerical  error  appears  in 
the  matter  of  the  relation  of  candle-power  to  voltage  in  the  single- 
glower  Nernst  lamp.  In  the  sentence:  'A  special  test  given  in  the 
report  shows  that  a  change  of  i  per  cent,  in  the  voltage  makes  in 
this  particular  case  a  change  of  more  than  14  per  cent,  in  the  candle- 
power.'    Value  should  be  6.38  per  cent." 


THE  NATIONAL  ELECTRIC  LIGHT  ASSOCIATION  has  had 
so  many  requests  from  non-members  for  the  report  of  the  Chicago 
meeting  now  in  press,  that,  owing  to  the  distribution  having  been 
unavoidably  delayed  until  the  year  is  nearly  ended,  it  has  been  de- 
cided to  present  a  copy  of  this  book  to  all  companies  making  appli- 
cation for  membership  for  the  year  1904,  provided  their  applications 
are  received  before  the  end  of  this  year.  A  number  of  applications 
have  already  been  received  on  this  basis,  and  there  is  every  indication 
of  a  large  increase  in  membership  within  the  month  remaining.  A 
copy  of  the  recent  valuable  report  of  rates  for  lighting  and  power 
will  also  be  sent  to  new  members.  It  is  suggested  that  companies 
intending  to  join  make  early  application,  as  both  editions  are  neces- 
sarily limited,  and  are  likely  to  be  soon  exhausted. 


NEW  YORK  ELECTRICAL  SOCIETY.— The  Society  had  an 
excellent  meeting  on  Monday,  November  30,  when  Mr.  W.  D'A. 
Ryan,  of  the  General  Electric  Company,  delivered  an  admirable  ad- 
dress on  "Practical  Problems  in  Lighting  and  Illumination."  Presi- 
dent Carty  was  in  the  chair,  and  over  two  hundred  members  were 
present,  the  lecture  being  delivered  at  the  Hebrew  Technical  Insti- 
tute, to  which  the  society  was  very  cordially  welcomed  by  Mr.  L.  B. 


Marks,  in  behali  ol  the  trusiccs.  Tiie  room  was  beautifully  illumi- 
nated with  the  aid  of  the  Ryan  diffuser  and  enclosed  arcs.  The 
lecture  dealt  broadly  with  questions  of  light  distribution  (or  vari- 
ous purposes  and  the  merits  or  demerits  of  tlie  dilTeieiit  kimls 
and  furnis  of  light ;  and  otTercd  many  valuable  and  pertinent  sug- 
gestions, that  were  eagerly  caught  up.  The  lecture,  which  was  ac- 
companied by  many  skillful  experiments  and  dcinoiislralions  was 
kindly  repeated  by  Mr.  Ryan  the  next  day,  for  the  cxprcs<>  benefit  ol 
the  250  youthful  students  of  the  Institute. 


I  LLhl'lloNE  SUBSCRIBERS'  LISTS.— In  an  interesting  arti- 
cle on  the  subject  of  "Mail  .^dvertising,"  Mr.  J.  N.  1*.  Cramer  is 
([uoted  in  Printers'  Ink  as  bearing  testimony  to  the  value  for  such  pur- 
poses of  the  lists  of  telephone  subscribers  in  rural  districts:  "Some 
uf  the  little  inde|iendcnt  lines  built  by  fanners  for  their  own  coin- 
nuinities  are  only  fifteen  miles  long.  They  have  perhaps  100  sub- 
scribers. The  subscribers'  list  of  such  a  line  gives  names  that  have 
been  hard  to  get  heretofore,  as  they  arc  in  no  directory.  The  rural 
telephone  sorts  out  the  influential  classes  in  every  community,  and  lists 
of  names  made  up  from  telephones  are  excellent  for  high-class  propo- 
sitions. I  should  call  such  names  the  very  best  that  could  be  secured 
for  investment  advertising.  So  far  as  I  know  we  arc  first  to  com- 
pile such  a  list.  We  began  a  few  months  ago.  The  telephone  di- 
rectories have  been  diflicult  to  get  and  have  cost  us  a  pretty  penny. 
We  now  have  50,000  names  in  New  England,  150,000  in  New  York, 
jo.ooo  in  New  Jersey,  80,000  in  Pennsylvania,  100,000  in  Ohio  and 
200,000  in  other  eastern  States." 


SUN  SPOTS.  SHOWERS,  SHOCKS.— The  Abbe  Moreux,  di- 
rector of  the  Bourges  Observatory,  has  written  a  letter  to  the  Paris 
Temps,  in  which  he  attributes  the  phenomena  noted  to  the  sun  spots. 
He  says :  "Already  this  year,  on  March  26  and  27,  there  were  mag- 
netic disturbances  which  I  had  predicted.  During  their  activity  sun 
spots  are  accompanied  by  aurora  borealis,  magnetic  derangements, 
deviations  of  the  compass,  seismic  movements  and  earthquakes. 
We  are  now'  traversing  a  maximum  period  of  sun  spots,  such  a 
period  as  recurs  but  once  in  every  thirty-three  or  thirty-five  years. 
This  maximum  will  continue  for  about  two  years,  during  1904  and 
1905.  and  we  must  expect  more  frequent  aurora  borealis,  great  mag- 
netic disturbances,  earthquakes  over  vast  areas  and  numerous  explo- 
sions of  firedamp  in  the  mines.  Moreover,  the  solar  activity  will  far 
surpass  the  point  attained  at  the  last  maximum  period  of  sun  spots, 
in  1893,  and  with  this  augmentation  of  solar  heat  evaporation  from 
the  ocean  will  be  greater.  In  consequence  we  are  going  to  have  a 
rainy  period  lasting  perhaps  up  to  1912." 


ATMOSPHERIC  NITROGEN  FIXATION.— Vnited  States  Con- 
sul-General  F.  H.  Mason  writes  from  Berlin  as  follows :  "The 
gradual  but  ultimately  inevitable  exhaustion  of  the  known  nitrate 
deposits  of  South  America  lends  a  growing  interest  to  the  methods 
which  have  been  devised  for  obtaining  a  supply  of  nitrogen  for  fer- 
tilizing purposes  from  the  inexhaustible  storehouse  of  the  air.  That 
this  can  be  done  as  a  scientific  process  has  long  been  known.  The 
first  method  was  by  passing  a  current  of  air  over  red-heated  copper, 
whereby  the  oxygen  combined  with  the  metal  to  form  oxide  of  copper, 
leaving  the  nitrogen  free.  At  first  the  nitrogen  thus  produced  was 
fixed  by  combination  with  calcium  carbide  to  form  nitrate  of  lime 
(KalkstickstofT)  or  calcium  cyanimide,  a  combination  of  lime,  car- 
bon and  nitrogen,  which  had  all  the  essential  properties  of  a  nitrate 
fertilizer.  But  as  the  use  of  calcium  carbide  rendered  the  product 
unduly  expensive,  a  method  was  sought  which  would  employ  a  sub- 
stitute for  that  material,  and  this  was  found  by  Dr.  Erhvein,  who 
brought  the  nitrogen  into  combination  with  a  mixture  of  powdered 
charcoal  and  lime  in  an  electric  furnace.  The  product  of  this  com- 
bination is  a  black  substance  containing,  besides  the  lime  and  carbon, 
10  to  15  per  cent,  of  nitrogen,  in  perfect  condition  to  be  used  as  a 
fertilizer.  From  the  experiments  thus  far  made  with  this  new  arti- 
ficial nitrate — which  is  known  in  commerce  as  calcium  cyanimide — 
it  appears  that  its  nitrogen  acts  upon  plants  quite  as  effectively  as  that 
contained  in  a  proportionate  quantity  of  nitrate  of  potassium  or 
sodium  nitrate  (Chile  saltpeter).  The  scientific  problem  of  obtaining 
nitrogen  for  fertilizing  purposes  from  the  atmosphere  would  seem, 
therefore,  to  be  satisfactorily  solved.  Whether  it  can  be  done  on  a 
very  large  scale  and  at  a  cost  which  w'ill  make  it  economically  avail- 
able for  general  agricultural  purposes  remains  to  be  demonstrated  by 
practical  experience." 
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HOSPITAL  TROLLEY  CAR.— Al  Utica,  N.  Y,  last  week,  a  spe- 
cial trolley  car  was  run  over  the  street-car  line  frmn  .Mohawk  village 
to  convey  a  hydrophobia  patient  to  the  hospital. 


lyiSCONSLW  IVATER  I'OilLR.—  lhe  United  States  Geological 
Survey  has  just  completed  an  investigation  of  available  water  powers 
along  the  Chippewa  River  between  Chippewa  Falls  and  Flambeau, 
Wisconsin,  and  finds  that  in  this  distance  of  about  42  miles  there 
is  a  total  fall  of  2^3  feet.  Only  a  small  part  of  this  is  used.  The 
Chippewa  Falls  Lumber  and  Boom  Company  has  a  plant  at  the  Falls 
which  develops  about  one-third  of  the  available  7,000  hp.  Another 
company  is  now  at  work  developing  the  power  at  Jim  Falls,  where 
there  is  a  head  of  33  ft.  Points  at  which  there  are  excellent  chances 
for  development  are  Eagle  Rapids,  with  a  30-ft.  drop ;  Brunne  Falls, 
a  fine  site  for  a  dam,  with  about  the  same  head,  and  Point  Creek 
Rapids,  Coltons  Rapids,  and  Chevally  Rapids,  each  with  S-ft.  fall. 
The  field  work  of  the  Survey  was  done  by  Mr.  F.  T.  Fitch,  who  made 
a  complete  map  of  the  river,  showing  all  the  islands,  rapids  and  falls, 
noting  at  the  same  time  the  e.xact  height  of  the  water  at  the  top  and 
the  bottom  of  each  fall. 


FIRE  ALARM  SYSTEM.— To  Mr.  A.  J.  Woodworth,  of  Spar- 
rows Point.  Md.,  is  to  be  credited  a  fire  alarm  system  just  patented 
which  is  going  beyond  the  ordinary  devices  and  appliances,  includes 
means  for  operating  detonators  so  as  to  arouse  a  whole  community 
where  no  regular  fire  service  exists.  The  second  claim  reads :  "In 
an  alarm  system,  a  normally  closed  outer  circuit  including  a  relay, 
alarm  boxes  in  said  outer  circuit,  normally  open  primary  and  sec- 
ondary inner  circuits,  means  for  closing  the  inner  circuits  when  the 
outer  circuit  is  opened,  a  solenoid  having  a  movable  core  in  the 
secondary  inner  circuit,  means  operated  by  the  movement  of  said 
core  in  one  direction  for  instituting  the  sounding  of  the  detonator 
and  means  operated  by  the  movement  of  the  core  in  the  opposite 
direction  for  stopping  the  sounding  of  the  detonator  upon  the  sound- 
ing of  the  detonator,  and  means  operated  by  the  movement  of  the  core 
in  the  opposite  direction  for  stopping  the  sounding  of  the  detonator 
upon  the  energization  and  deenergization,  respectively,  of  said  de- 
tonator-actuating solenoid. 


ELECTRICALLY-HEATED  HANDLE.— Mr.  R.  A.  Fliess,  a 
young  electrical  engineer  who  has  for  some  time  past  given  special 
attention  to  automobiles  and  storage  battery  work,  has  taken  out  a 
patent  on  an  ingenious  little  device  for  heating  handles  electrically. 
Anybody  who  has  ever  manipulated  an  automobile  knows  how  numb 
and  deadened  the  hands  will  become  in  cold  weather ;  and  this  is 
true,  moreover,  of  other  handles  to  be  worked  in  the  open  air.  The 
Fliess  handle  comprises  an  electrical  conductor  forming  a  heating 
device,  and  a  core  made  of  a  bad  conductor  of  heat  located  inside 
the  heating  section,  the  outer  surface  of  the  core  being  glazed  or 
polished  to  reflect  the  heat  outwardly.  Such  a  core  would  be,  for 
example,  porcelain  with  annular  ribs  and  spaced  apertures,  enclosed 
by  German  silver  wire  as  the  conductor.  The  current  supply  is,  of 
course,  readily  drawn  from  the  batteries  and  a  small  supply  suffices 
to  keep  the  fingers  comfortably  warm. 


SHARPENING  RAZORS.— Mv.  ThiTon  Davis,  of  New  York, 
has  patented  a  plan  for  sharpening  edged  tools  in  a  magnetic  fashion 
and  illustrates  the  idea  as  applied  to  razors.  It  is  a  well-known  fact 
that  when  examined  under  a  microscope  the  finest  edge  will  appear 
as  a  succession  of  somewhat  ragged  teeth.  Now,  when  these  teeth 
are  in  proper  alignment  the  edge  is  in  condition  to  do  good  work, 
and  if  the  infinitesimal  teeth  are  laterally  or  otherwise  displaced  the 
result  is  what  we  call  "dullness."  The  invention  affords  a  simple 
device  which  can  be  applied  to  any  razor  or  other  edged  tool  and 
which  when  in  position  will  by  magnetic  attraction  cause  the  particles 
constituting  the  edge  of  the  tool  to  turn  into  the  proper  alignment 
for  the  best  cutting.  Mr.  Davis  has  found  that  because  of  the  ten- 
dency of  magnets  to  draw  to  the  poles,  where  a  magnet  is  ap- 
plied to  a  cutting  edge  that  is  held  opposite  the  poles  the  tendency  is 
to  improve  only  parts  of  the  edge :  but  by  magnetizing  an  edged 
tool  and  then  holding  a  bar  of  soft  iron  or  other  attractive  matter 
opposite  the  edge  the  magnetic  attraction  is  exerted  all  along  the  edge, 
and  so  a  imiform  sharpening  is  obtained. 


Lyons,  France,  says :  "France  is  a  country  where  a  large  aggregate 
industry  is  carried  on  by  individuals  in  their  families,  and  an  effort 
is  being  made  to  furnish  these  classes  with  electrical  power  in  their 
households.  It  is  backed  by  heavy  property  owners  who  feared  that 
the  application  of  steam  or  electricity  in  large  factories  would  de- 
prive them  of  tenants,  and  they  have  leased  electrical  appliances  to 
their  tenants,  to  be  paid  for  by  easy  installments.  In  Lyons  one  of 
the  most  populous  quarters  of  the  city  would  be  entirely  deserted  if 
the  weavers  could  not  enjoy  the  advantages  of  electrical  power  in 
their  competition  with  steam-impelled  machinery.  In  the  Depart- 
ment of  the  Puy-de-L)6me,  around  the  city  of  Thiers,  in  the  neigh- 
borhood of  a  small  stream — the  Dore — hundreds  of  families  have 
small  outfits  of  machinery,  with  which  they  make  knives.  Upon 
the  first  proposition  to  erect  a  large  factory  to  replace  these  little 
family  establishments  some  enterprising  men  in  the  neighborhood, 
moved  by  philanthropy  and  the  desire  to  prevent  the  industry  from 
moving  to  other  quarters,  set  to  work  to  secure  electrical  power  for 
the  community,  and  now  their  machinery  is  run  by  electricity  brought 
from  a  distance  of  from  50  to  75  km  (31  to  46  miles).  The  manu- 
facture of  silks  and  velvets  by  steam-propelled  machinery  in  France 
has  driven  the  hand  loom  out  of  thousands  of  households  in  Lyons, 
notwithstanding  the  struggle  to  introduce  electrical  power  into  family 
service.  The  looms  have  been  transferred  to  the  country  into  farm 
houses,  where  they  can  be  utilized  in  the  winter  and  in  weather  un- 
seasonable for  out-of-door  work.  In  farm  houses  for  a  distance  of 
100  miles  around  Lyons  men,  women  and  children  put  in  their  odd 
hours  at  work  on  a  loom,  generally  manufacturing  cheap  mousselines 
and  the  finest  of  silk  velvets.  It  is  proposed  to  connect  many  of  these 
isolated  looms  with  a  current  of  electricity,  thus  introducing  power, 
light  and  heat  into  the  poorest  households  of  the  country." 


ELECTRIC  POWER   IN   FRANCE.— Di%cus;^mg   hydro-electric 
development  in   France.  Mr.  J.  C.  Covert,  United  States  Consul  at 


CONTROL  OF  ELECTRIC  MOTORS.— Mr.  Arthur  C.  East- 
wood, of  Cleveland,  Ohio,  has  worked  out  and  patented  a  method 
to  limit  the  torque  transmitted  by  a  motor  so  as  to  avoid  strain  on 
the  receiving  apparatus  or  structure,  as  well  as  to  arrest  the  motion 
of  a  load  operated  upon  while  permitting  the  armature  of  the  driving 
motor  to  continue  in  rotation  and  furnish  the  predetermined  maxi- 
mum torque.  An  illustration  would  be  the  operation  of  ore  buckets, 
say  with  a  driving  and  a  clutch  motor.  For  example,  considering 
the  driving  motor  to  be  in  operation,  its  armature  will  turn  the 
revoluble  field  frame  of  the  clutch  motor  around  its  armature,  and 
such  action  will  generate  current  in  the  armature,  which  current  will 
react  with  the  revolving  field  frame,  so  as  to  cause  the  armature  itself 
to  revolve  in  the  same  direction  as  the  field  frame,  though  it  will  lag 
behind  it  by  an  amount  sufficient  to  generate  the  necessary  current 
to  keep  the  load  connected  to  it  in  motion.  The  current  thus  gen- 
erated passes  through  the  separate  field  winding  of  the  driving  motor, 
and  as  the  load  increases,  so  as  to  cause  the  armature  to  lag  behind 
the  field  by  a  greater  amount,  the  current  generated  will  increase  in 
magnitude,  still  further  strengthening  the  field  of  the  driving  motor. 
As  a  result  the  armature  of  the  driving  motor  is  caused  to  slow  down, 
as  is  also  the  rotating  field  frame  of  the  clutch  motor.  The  further 
increase  of  the  load  continues  to  increase  the  amount  of  slip  between 
the  armature  and  field  of  the  clutch  motor  until  finally  a  point  is 
reached  where  the  field  member  will  just  represent  the  requisite 
amount  of  the  slip.  In  such  case  the  speed  of  the  armature  of  the 
motor  will  be  zero,  and  the  load  will  be  at  rest.  It  will  be  thus 
seen  that  when  a  certain  critical  load  is  reached  the  armature  of 
the  clutch  member  will  come  to  rest  while,  however,  the  field  frame 
is  still  being  rotated,  though  at  a  comparatively  low  speed,  by  the 
driving  motor.  The  clutch  motor  will  thus  be  acting  as  a  generator, 
and  the  current  generated  will  be  limited  in  amount  by  the  resistance 
of  the  armature,  the  connections  and  the  separate  series  field  winding 
of  the  driving  motor,  together  with  an  adjusting  resistance.  This 
maximum  or  critical  current  may  be  varied  by  varying  the  amount  of 
this  adjusting  resistance,  which,  however,  will  not  require  changing 
after  once  being  fixed  so  as  to  limit  the  current  to  a  predetermined 
amperage.  In  the  meantime  the  driving  motor  will  require  from  the 
supply  mains  just  sufficient  current  to  compensate  for  the  loss  in 
the  system  and  to  hold  the  load  from  slipping,  so  that  although  the 
clutch  motor  acting  as  a  generator  will  he  delivering  its  maximum 
current  when  its  armature  is  stalled  the  amount  of  energy,'  required 
from  the  line  will  as  a  whole  be  quite  small,  since  said  current 
from  the  clutch  motor  is  at  a  very  low  voltage,  just  sufficient  to  force 
it  through  the  resistance  of  the  armature,  connections,  scp.Tr.Tte  field 
winding,  and  fixed  resistance. 
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Letti:r  to  thh  Editors. 


Choice  of  Wattmeters. 


To  tilt'  luliU'is  I'l  lilcclrual  \l\<rhi  and  liitniiti-i-r: 

SiK.s : — Ri'lcrrinn  ti>  ilie  ariick-  b>-  tlic  uiiiUTsigiK-d  in  IClecthical 
World  anu  Kmunkkh,  dated  November  21,  I  would  direct  altijntion 
to  the  fact  that  the  editorial  on  the  subject  of  this  article  on  pa^c  8j8 
is  rather  unfortunaldy  worded  when  it  stales  that  "The  meter  wliich 
has   the  largest   driving  torque  per  watt,   and   tlie   largest    full    load 


iiiiHiu-  will  1)1-  the  meter  wliiili  l^  less  likely  to  retard  seriuiisly  at 
light  load  thiciiigli  undue  mechanical  fricliun."  This  is  entirely  up- 
poscd  to  one  uf  the  points  brought  out  in  the  article,  which  states 
that  "It  is  only  by  keeping  the  moving  parts  as  light  as  possible  and 
the  torciiie  relatively  high  that  the  best  results  arc  obtained." 

'I'hus  your  editorial  would  have  been  more  nearly  in  line  with  the 
writer's  meaning  if  it  had  stated  that  "The  meter  winch  has  the 
largest  driving  torque  per  unit  weight  of  movement,  providing  this 
weight  is  not  excessive,  will  be  the  meter  which  is  least  likely  to 
ret.'ird  seriously  at  light  load  through  mechanical   friction." 

Nkwahk.  K.  J.  Paul  MacGahan. 


DIGEST 

OF 

Current  Electrical  Literature. 


Dvna.mo.s,  Motors  and  Transformers. 

Com[>ounding  of  Altonaling-Currcnt  Generators. — Heyland. — An 
article  in  which  the  author  gives  the  theory  of  his  new  system  of 
compound  synchronous  machines  which  has  been  evolved  from  his 
older  method  for  compounding  non-synchronous  machines.  Ma- 
chines of  this  new  synchronous  type  have  already  been  built  by 
Kolben.  The  author  shows  that  the  behavior  of  his  new  machine 
may  be  represented  by  diagrams  quite  similar  to  those  for  the  non- 
synchronous  machine.  The  new  generators  are  ordinarily  syn- 
chronous macliines,  of  the  well-known  type  with  stationary  arma- 
ture and  revolving  pole  system,  and  may  be  imagined  to  have  been 
evolved  from  his  former  non-synchronous  machines  by  assuming 
that  the  rotor  is  provided  with  a  single  phase  (instead  of  polyphase) 
winding.  It  is  then  possible  to  go  a  step  further  and  replace  the 
non-synchronous  rotor  by  a  pole  wheel,  the  single-phase  winding  by 
a  pole  winding.  This  pole  winding  is  distinguished  from  an  ordi- 
nary pole  winding  only  in  so  far  as  it  consists  of  several  wires  in 
parallel  and  is  connected  in  a  corresponding  way  to  a  commutator 
to  which  the  exciting  and  compounding  current  is  directly  supplied 
as  single  or  polyphase  alternating  current.  The  author  first  discusses 
the  compound  machine.  In  the  same  manner  as  it  is  done  with  the 
non-synchronous  machine,  the  commutator  is  supplied  with  the 
exciting  end  load  current.  From  the  diagrams  developed  it  is  con- 
cluded that  the  compounding  is  just  as  perfect  as  in  the  non-syn- 
chronous machine.  This  result  is  said  to  be  confirmed  by  Kolben's 
tests.  The  author  then  discusses  the  method  of  self-excitation  of 
these  machines  without  compounding.  Direct  shunt  excitation  is 
used  with  alternating  currents,  the  brushes  being  set  in  an  advanced 
position.  It  is  then  possible  to  insure  that  for  a  load  with  a  phase 
difference  below  a  certain  limit  there  is  no  voltage  drop.  The  voltage 
remains  approximately  constant  and  even  increases  slightly  with 
increasing  load.  Besides  this  voltage  regulation,  these  machines 
have  all  other  practical  advantages,  especially  the  saving  in  material 
in  common  with  the  compound  machine  and  are  even  simpler  than 
the  latter  because  there  is  no  compounding  transformer.  As  gen- 
erators they  render  exactly  the  same  service,  for  instance,  in  the  case 
of  existing  plants  which  already  have  a  good  regulation  of  voltage, 
or  in  the  case  of  larger  central  stations  in  which  the  variations  of 
voltage  are  generally  slight. — Elek.  Zeit.,  November  5. 

Speed  Regulation  of  Direct-Current  Motors. — Broadbent. — An  ar- 
ticle in  which  the  author  claims  there  is  a  tendency  in  the  American 
technical  press  to  overesteem  the  point  of  speed  control  for  ordinary 
work,  and  to  boom  special  systems.  A  recent  article  of  Heming- 
way (Electrical  World  and  Engineer,  October  3)  is  quoted,  in 
which  the  variation  of  magnetic  density  of  the  field  magnets  is  made 
use  of.  The  present  author  thinks  that  such  machinery  would  be 
too  expensive.  Multiple  voltage  and  similar  systems,  although  prob- 
ably not  increasing  the  cost  of  the  motor  itself,  increase  the  cost 
of  the  installation  as  a  whole,  as  well  as  the  cost  of  upkeep.  He 
points  out  that  simplicity  has  a  commercial  value  and  that  standard 
motors  can  be  bought  in  the  open  market  in  England  in  which  a 
speed  regulation  of  2  to  I  can  be  obtained  by  means  of  a  shunt  rheo- 
stat control ;  nor  is  there  any  difficulty,  apparently,  in  obtaining  the 
ratio  of  3  to  I  by  the  same  means.  This  method  he  thinks  will  be 
satisfactory  for  general  work. — Lond.  Elec.  Rev.,  November  13. 


RliKLKENCE. 

Compensated  Series  Motor. — OsNOS. — A  theoretical  article  illus- 
trated by  diagrams.  Of  ;ill  single-phase  commutator  motors,  known 
at  present,  the  compensated  motor  may  be  the  most  interesting  one. 
In  the  bipolar  type  it  has  two  pairs  of  brushes.  One  pair  of  brushes 
is  connected  in  series  with  the  stator  winding  (as  in  the  ordinary 
series  motor)  and  a  line  which  would  connect  them  is  perpendicular 
upon  the  axle  of  the  stator  winding.  The  other  pair  is  short-cir- 
cuited in  the  direction  of  the  axle  of  the  stator  winding.  The  author 
first  gives  a  graphical  theory  of  this  motor.  Among  the  various 
results,  derived  by  him,  is  the  following  on  the  influence  of  the 
air-gap.  For  the  same  phase  difference  and  under  otherwise  iden- 
tical conditions,  the  number  of  revolutions  of  the  motor  must  be  the 
larger,  the  greater  the  air-gap.  Reversely,  for  the  same  number 
of  revolutions  and  under  otherwise  identical  conditions,  the  primary 
phase  difference  is  the  greater,  the  greater  the  air-gap.  The  article 
closes  with  the  development  of  the  analytical  formulas  of  the  motor. 
— Elek.  Zeit.,  November  12. 

Power. 

Drainage  by  Electricity. — An  account  of  an  electric  power  trans- 
mission scheme  in  connection  with  a  drainage  and  sewage  disposal 
system  near  Birmingham.  Two  steam  generators,  aggregating  about 
175  hp.  will  generate  2,300-volt,  three-phase  currents  of  a  frequency 
of  50,  which  will  be  transmitted  over  the  overhead  transmission  line, 
5  miles  in  length,  and  will  be  tapped  at  eight  points  along  the  route, 
at  each  of  which  a  small  sub-station  will  be  erected,  containing  step- 
down  transformers  for  reducing  the  pressure  to  200  volts.  At  four 
sub-stations  centrifugal  pumps,  directly  connected  to  induction  mo- 
tors, are  to  be  installed  for  the  purpose  of  pumping  the  water  from 
the  main  culvert,  running  the  whole  length  of  the  estate,  on  to  the 
land.  In  all  14  motors  ranging  from  2  hp  to  28  hp,  are  to  be  pro- 
vided, and  a  number  of  them  will  drive  farm  machinery  or  machinery 
used  in  connection  with  the  treatment  of  sewage. — Lond.  Elec, 
November  6. 

Removing  Water  from  Peat. — A  note  on  a  recent  trial  made  in 
London  with  a  new  process  for  converting  peat  into  the  equivalent 
of  coal  of  high  calorific  value.  "Peat,  said  to  contain  70  to  80  per 
cent,  of  water,  was  placed  in  a  perforated  cylinder,  which  was  rotated 
so  as  to  throw  off  free  water.  An  electric  current  of  220  amp.  at 
200  volts  was  then  passed  through  the  peat,  and  this,  according  to 
a  circular  describing  the  process,  generated  heat  of  a  particular  kind, 
which  drove  off  the  remaining  or  latent  water.  We  have  been  in- 
formed, however,  that  the  action  was  an  electrolytic  one,  the  current 
splitting  up  the  cell,  driving  off  the  latent  water,  and  leaving  all  com- 
bustible material  behind."  Some  inconsistencies  in  the  claims  of  the 
inventors  are  pointed  out. — Lond.  Elec,  November  6. 

Traction. 

Single-Phase  Traction. — A  long  editorial  in  which,  after  some  notes 
on  the  Lamme  and  Finzi  motors,  the  writer  says  that  "a  most  simple 
solution  of  all  the  difficulties"  has  been  found  in  the  Eichberg  and 
Winter  motor,  in  use  on  the  short  Spindlersfelde  road,  near  Berlin, 
already  noticed  in  the  Digest.  "We  have  satisfied  ourselves  that 
the  claims  made  for  this  motor  are  perfectly  justified,  but  at  present 
we  are  not  at  liberty  to  go  into  constructive  details."     In  outward 
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appearance  tlie  motor  docs  not  dilYer  materially  from  the  well-known 
General  Electric  direct-current  motor.  The  out>ide  dimensions  for 
any  given  power  are  practically  identical.  All  the  standard  direct- 
current  controlling  apparatus,  cither  of  the  ordinary  scries  parallel 
or  the  multiple-unit  type,  including  the  automatic  switches,  which 
have  proven  so  successful,  are  applicable  to  the  alternating-current 
system,  "the  only  difference  being  that,  to  all  intents  and  purposes, 
there  are  no  resistances,  and  that  the  number  of  controller  contacts 
for  giving  variations  in  speed  is  less  in  the  alternating  than  in  the 
direct-current  system."  The  power  factor  at  normal  speed  is  unity, 
and  as  that  for  the  lowest  starting  speeds  is  very  little  below  0.8,  the 
average  power  factor  for  the  complete  system  will  probably  be  in  the 
neighborhood  of  0.9,  which  is  practically  as  good  as  what  is  now 
obtained  where  rotary  converters  are  used.  The  efficiency  is  prac- 
tically the  same  as  that  of  an  equivalent  direct-current  motor,  and 
the  average  acceleration  obtainable  is  quite  as  good,  with  the  addi- 
tional advantage  that  the  rate  is  as  nearly  as  possible  uniform  during 
the  total  period  of  acceleration,  which  is  not  the  case  with  direct- 
current  motors.  The  motor  may  easily  be  changed  from  a  series  to 
a  shunt  machine.  The  motors  are  so  arranged  that  the  commutator 
only  takes  a  low-pressure  current,  the  voltage  of  which,  however,  may 
be  as  high  as  600  volts  if  desired.  The  high-pressure  current  need 
not  pass  through  any  transforming  device,  and  its  voltage,  e.xcept 
for  insulating  reasons,  can  be  raised  as  high  as  wished.  Any  fre- 
quency can  be  used  as  far  as  the  motor  is  concerned.  At  present  a 
frequency  between  25  and  40  is  used  and  has  given  perfect  satisfac- 
tion. The  writer  is  very  enthusiastic  concerning  the  future  of  the 
motor.  "There  is  nothing  of  an  experimental  nature  about  it,  and 
the  controlling  devices  are  identical  with  the  well-known  apparatus 
used  in  continuous-current  traction.  This  discovery  will  mark  a  new 
era  in  the  application  of  electricity  to  main  lines,  for  the  results  so 
far  obtained  practically  solve  the  traction  problem.  This,  however, 
is  not  all,  as  the  motor  is  so  simple  in  construction  and  regulation 
and  so  versatile,  that  in  the  near  future  it  should  undoubtedly  dis- 
place not  only  continuous-current  motors,  but  all  polyphase  motors 
as  well.  Polyphase  installations  appear  to  be  doomed,  and  we  may 
even  see  a  return  to  single-phase  distribution  at  25  or  50  cycles  for 
all  purposes." — Lond.  Elec.  Rev.,  November  13. 

Conestoga  Traction  Company. — An  illustrated  description  of  an 
extensive  system  of  city,  suburban  and  interurban  lines  extending 
throughout  Lancaster  County,  Pennsylvania,  and  connecting  Lan- 
caster, Columbia  and  the  other  principal  points  in  that  section  as  well 
as  furnishing  local  service.  It  comprises  a  large  number  of  lines 
that  were  organized  independently,  but  have  gradually  been  consoli- 
dated into  one  general  system.  Recently  a  number  of  improvements 
have  been  undertaken,  including  the  construction  and  equipment  of 
a  large  power  house,  several  sub-stations,  and  the  rearrangement  of 
the  transmission  and  distribution  system.  The  power  house  will  con- 
tain three  steam-driven,  i,ooo-kw  alternators,  which  are  of  the  engine 
type,  with  rotating  field  designed  for  operation  at  25  cycles,  three- 
phase,  developing  1,000  kw  at  7,500  volts  under  normal  conditions. 
The  current  is  used  for  lighting,  power  and  railway  work,  the  greater 
part  of  it,  of  course,  being  employed  in  the  operation  of  the  railway 
system.  A  separate  building,  entirely  independent  from  the  main 
power  house,  has  been  designed  for  housing  the  transformers,  the 
lightning  arresters  and  the  high-tension  apparatus.  An  underground 
tunnel  between  the  main  power  house  and  this  transformer  station 
carries  the  cables  from  the  switchboard  to  the  transformers.  In  addi- 
tion to  the  sub-stations  at  the  principal  points  of  distribution  the 
company  has  fitted  up  a  portable  sub-station  of  250-kw  capacity  with 
step-down  converters,  circuit-breakers  and  arresters,  which  can  be 
utilized  at  any  point  on  the  road  where  there  is  an  unusual  demand 
for  power. — St.  R'y  Jour.,  November  7. 

Tramway  Sub-Station. — A  description  of  a  sub-station,  designed 
to  furnish  power  to  cars  operating  between  Kittery,  York  Beach  and 
Dover,  on  the  Portsmouth,  Kittery  &  York  Street  Railway,  and  to 
act  as  an  auxiliary  to  the  existing  station  at  Kittery  Point,  and  in 
conjunction  with  the  company's  storage  battery  at  Long  Beach. 
Current  is  supplied  to  the  sub-station  at  10,000  volts  over  a  three- 
phase  transmission  line.  The  equipment  at  the  station  comprises  a 
200-kw,  twelve-pole,  sso-volt,  6o-cycIe,  three-phase  rotary  converter, 
running  at  720  r.p.m.,  and  three  76-kw  stationary  transformers  with 
a  two-panel  switchboard.  The  primary  voltage  is  11,000  and  the  sec- 
ondary 391.  The  transformers  are  oil-cooled,  and  are  operated  with- 
out oil  switches. — St.  R'y  Jour.,  November  7. 

Ball  Bearings  for  Tramway  Motors. — A  note  on  recent  tests  made 


by  the  Berlin  tramway  company  with  two  tramway  motors  fitted  with 
ball  bearings.  The  results  are  said  to  have  been  so  satisfactory  that 
the  company  has  decided  to  introduce  such  motors  on  a  large  scale 
and  has  given  orders  for  100  similar  machines.  Although  by  their 
adoption  a  saving  in  friction  losses  of  about  i  per  cent,  is  edfected, 
the  chief  advantage  of  the  ball  bearings  lies  in  the  direction  of 
economy  in  lubricants  and  the  ease  with  which  these  are  applied.  The 
wear  of  the  balls  and  ball  races  is  said  to  be  "very  small." — Lond. 
Elec,  November  6. 

REFERENCES. 

Economy  of  Tramways  and  Electric  Traction  without  Rails. — 
Hecker.^ — On  the  basis  of  statistical  data  the  author  had  previously 
developed  an  empirical  relation  between  the  number  of  inhabitants 
in  a  district  and  car-kilometers  per  year,  also  a  relation  between  the 
latter  and  the  income.  He  now  uses  these  relations  to  calculate 
tables  which  shall  enable  one  to  decide  whether  in  a  given  district 
an  electric  tramway  will  pay,  or  only  electric  traction  without  rails 
or  neither  system. — Elek.  Am.,  November  8. 

Laying  Tramway  Rails. — Sattler. — The  first  part  of  an  article, 
illustrated  by  diagrams  and  giving  some  mechanical  details  of  the 
method  of  laying  tramway  rails,  especially  with  wood  or  asphalt 
pavement. — Elek.  Am.,  November  15. 

INSTALLATIONS,   SYSTEMS  AND  APPLIANCES. 

Spain. — Blumenthal. — An  article  on  electric  central  stations  in 
Spain.  On  account  of  the  scarcity  of  coal  for  making  gas,  only  the 
largest  cities  are  provided  with  gas  works.  Before  the  introduction 
of  electric  light,  petroleum  and  oil  were  the  chief  illuminants  in 
Spain.  In  recent  years,  however,  electric  light  has  come  into  very 
extensive  use,  not  only  in  the  houses  of  the  more  prosperous  classes, 
but  quite  generally  throughout  the  towns.  There  were  installed  6,575 
kw  in  1880,  12,762  kw  in  1890,  78,475  kw  in  1901,  and  at  present  about 
100,000  kw.  This  represents  5  watts  per  inhabitant.  ("In  Germany 
438,772  kw  were  installed  in  igo2,  i.  e.,  7.5  watts  per  inhabitant.) 
There  are  about  1,000  central  stations  in  Spain,  and  the  development 
of  electric  lighting  has  been  especially  rapid  in  Madrid  and  Barcelona. 
In  the  larger  cities  the  three-wire,  direct-current  system  is  mainly 
used  with  220  volts  between  the  outers,  some  plants  using,  however. 


in 


FIG.    I. — TWO-PHASE  DISTRIBUTION. 

alternating  current.  In  Madrid  16,600  kw  of  machines  and  17,700 
kw  of  storage  batteries  are  installed,  so  that  66  watts  are  installed 
per  inhabitant  (against  48  watts  per  inhabitant  in  Berlin).  Since 
1890  the  development  of  water  power  has  steadily  increased,  alter- 
nating current  being  mostly  generated  and  transmitted  to  a  number 
of  different  towns.  The  keynote  of  all  these  installations  is  sim- 
plicity of  arrangement.  Nothing  is  installed  that  is  not  absolutely 
necessary.  For  instance,  no  attempt  is  made  to  keep  the  pressure  at 
the  consumers'  terminals  constant ;  the  voltage  in  the  station  is 
maintained  constant,  so  that  the  voltage  at  the  lamps  varies  according 
to  the  load.  For  distribution  the  two-phase  system  (Fig.  i)  is  widely 
used,  since  it  has  the  advantage  that  it  can  be  resolved  into  two 
single-phase  systems,  so  that  the  larger  towns  can  be  provided  with 
two  feeding  points.  Many  mills  have  hydro-electric  power  plants,  the 
current  being  used  by  them  during  the  day  for  power  purposes  and 
sold  in  the  evening  to  towns  in  the  neighborhood.  There  are  no 
meters  in  use.  To  control  to  some  extent  the  current  consumption 
by  the  customers,  automatic  circuit-breakers  are  often  installed  which 
interrupt  the  current  when  more  than  a  certain  number  of  lamps  are 
lighted  simultaneously.  But  these  devices  are  mostly  very  inef- 
fective and  often  do  not  break  the  circuit  at  even  double  the  current 
for  which  they  are  set.  The  financial  return  of  the  electric  stations 
are  high,  a  dividend  of  30  or  35  per  cent,  being  nothing  unusual. 
The  methods  of  house  wiring  are  very  crude.  Some  high-tension 
transmission  plants  have  recently  been  erected.  Three  such  plants 
of  the  Hidroelectrica  Iberica  Company  are  in  course  of  erection  and 
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oiu\  III  wliiili  currents  nrc  Roiicratcd  at  30,000  volts,  will  >oon  he 
opened.  A  company  lias  recently  been  formed  to  develop  nearly  all 
the  water  powers  of  the  Province  of  Catalonia,  with  an  aggregate  of 
loo.oou  hp.  Municipal  jtlants  nrc  nearly  imkiinwii  in  Spain,  the  sta- 
tions heinj:  owned  by  private  companies.  Gas  engine  pl:ints  begin 
to  (iiul  more  and  more  favor.  Electric  traction  is  still  largely  unde- 
veloped, although  a  few  cities  have  extended  networks  of  tramways. 
-  niik-.  /.fit.,  November  5. 

Wires,  Wihinc.  and  Conduits. 

KKIKKKNCK. 

tables. — Schmidt,— The  conclusion  of  his  article  in  which  he  gives 
illustrated  notes  on  the  construction  and  manufacture  of  direct  and 
altern.iting-curreut,  low-tension  cables  aiul  on  recent  progress  in  the 
manufacture  of  high-tension  cables.  The  article  is  concluded  by  a 
table  of  cables  made  for  O.ooo  volts  or  more.  Only  seven  German 
cable  works  are.  however,  considered.  The  list  comprises  55  in- 
stallations of  cables,  among  them  16  for  10,000- volt,  single-phase  al- 
ternating current;  3  for  15,000-voIt,  single-phase;  i  for  20,000-voIt, 
single-phase  (Cartagena,  Spain),  and  i  for  50,000  volts  (Exposition 
in  Ducsscldorf). — Elck.  Atiz.,  November  8. 

Electro-Physics  and  Magnetism. 

Dcmonstratiiin  and  Mrasiiriiig  Radioactii'ity.STRvrt.—A  descrip- 
tion of  a  simple  apparatus  which  exhibits  in  a  striking  manner  the 
dissipation  of  negative  electricity  from  radium  by  the  cathode  rays 
evolved  by  it,  and  the  accumulation  of  a  positive  charge.  A  glass  tube, 
a,  with  thin  walls,  is  hermetically  sealed  and  contains  the  radium 
preparation,  as  shown  in  Fig.  2.  It  is  sus- 
pended from  above  by  the  quartz  rod,  b,  while 
from  its  lower  end  hang  a  pair  of  gold  or  alu- 
minum rods,  c  <•.  The  glass  tube,  a,  is  smeared 
over  with  a  conducting  coating  of  phosphoric 
acid,  and  the  whole  system  hangs  from  the 
stopper,  d,  of  the  glass  bulb,  f.  Strips  of  tin- 
foil, e  e,  at  the  sides  of  the  bulb  are  connected 
to  earth.  As  long  as  there  is  air  in  the  bulb 
no  divergence  of  the  leaves  is  observed,  since 
the  radium  rays  make  this  air  a  conductor.  But 
if  a  good  vacuum  be  made  in  the  vessel,  the 
leaves  soon  begin  to  diverge,  owing  to  the  loss 
of  negative  electricity  by  the  radium.  This 
divergence  increases  until  the  leaves  touch  the 
tin-foil  strips.  When  this  happens  the  leaves 
are  discharged  and  collapse,  and  the  cycle  re- 
commences. With  a  weak  radium  preparation, 
the  author  obtained  a  full  divergence  in  about 
20  hours.  But  with  a  more  active  preparation 
the  cycle  can  be  completed  in  course  of  a  lec- 
ture. The  time  in  which  the  cycle  is  completed 
is,  of  course,  an  indication  of  the  degree  of 
radioactivity  of  the  substance  in  a. — From  Pliil. 
Mag.,  November;  in  Lond.  Elec,  November  13. 

Spontaneous  Heat  Emissions  of  Radium  Salts. — Some  editorial 
notes  on  a  recent  letter,  published  by  Rutherford  and  Barnes  in 
Nature.  They  found  that  the  heat  emission  is  proportional  to  the 
a  radiation  with  which  it  varies  directly.  Only  25  per  cent,  of  the  a 
radiation,  however,  comes  directly  from  the  radium  itself,  while 
the  remaining  75  per  cent,  is  due  to  the  radioactive  emanation  oc- 
cluded by  the  salt  and  continuously  generated  by  the  radium.  The 
authors,  therefore,  perform  the  following  experiment :  They  measure 
the  heat  emission  from  30  mgm.  of  radium  bromide.  Then,  by  heat- 
ing the  substance,  they  drive  off  all  but  a  few  per  cent,  of  the  oc- 
cluded emanation,  and  condense  the  latter  in  a  small  glass  tube  cooled 
in  liquid  air.  The  tube  is  then  sealed  up  and  contains  all  the  emana- 
tions which  the  radium  has  lost.  They  now  find  that  the  heat  emis- 
sions from  the  radium  has  been  reduced  to  30  per  cent.,  while  the 
glass  tube  containing  the  emanation  emits  heat  to  the  extent  of 
70  per  cent,  of  that  of  the  original  radium.  As  time  goes  on  and 
more  emanation  is  produced  by  the  radium,  the  heat  effect  from  the 
latter  increases  gradually,  while  that  from  the  emanation  decays  grad- 
ually. The  actual  amount  of  emanation  obtainable  from  30  mgm. 
of  radium  bromide  is  quite  invisible  and  unweighable,  and  has  so 
far  only  been  detected  by  its  radioactivity,  and  the  phosphorescence 
and  ionization  produced  by  the  latter.  Yet  70  per  cent,  of  the  heat 
emission   of  a  radium   salt  is  due  to  this  invisible  amount  of  gas. 


FIG.  2. — ME.\SURING 
R.-\DI0GR.'\PHY. 


Thi»  result  cannot  be  explained  on  the  view  that  ihe  radium  gains 
its  heat  from  an  external  source,  whereas  the  disintegration  theory 
of  Rutherford  anti  Soddy  leads  directly  to  iis  prediction.  On  that 
theory  the  ciu-rgy  of  radioactivity  is  derived  from  the  internal  energy 
of  the  atrim  liiierated  when  it  breaks  up  into  smaller  systems. — Lond. 
like,  November  6. 

REFERENCES. 

Prrmamnt  .Uii^'iir/J.— liMiiK.— A  communication  referring  to  a 
former  statement  of  lUisch,  who  claimed  that  from  all  experiments 
made  with  [(erniancnl  magnets  the  conclusion  must  be  drawn  that  a 
perin;inent  magnet  is  not  to  be  considered  as  the  seat  of  a  certain 
number  of  lines  of  force,  but  as  the  seat  of  a  certain  magnetomotive 
force.  The  present  author  shows  that  this  would  lead  to  the  result 
that  a  formula  which  is  considered  to  be  correct  and  which  is  very 
often  used,  must  be  wrong.  He  points  out  that  our  ideas  on  "true 
magnetism"  arc  still  vague.  The  (piestion  has  not  yet  been  conclu- 
sively answered,  what  in  a  "permanent  magnet"  is  quantitatively  per- 
manent when  the  magnetic  reluctance  is  changed. — Elek.  Zeit.,  No- 
vember 12. 

Temperature  and  1  unisation.—McCujNC. — An  account  of  an  ex- 
perimental investigation  as  to  the  manner  in  which  the  ionization  of 
air  by  Rontgen  rays  is  affected  by  the  temperature.  As  far  as  his 
experiments  go,  no  such  effect  was  observed.— From  Proc.  Cambr. 
Phil.  Soc,  October  21 ;  Lond.  Elec,  November  6. 

Electro-Chemistry  and  Batteries. 

Electricity  Direct  from  Carbon. — Lorenz. — A  summary  of  the 
present  state  of  the  problem  of  converting  chemical  energy  of  burning 
carbon  directly  into  electricity.  Slow  combustion  involved  in  the 
electrolytic  process  such  as  in  an  ordinary  voltaic  cell  suffers  under 
three  disadvantages— viz.,  the  slowness  of  the  reaction  between  car- 
bon and  oxygen  at  ordinary  temperatures,  the  impurity  of  the  car- 
bon, which  gives  rise  to  complicated  hydrocarbons  in  solution  and 
the  necessity  of  using  the  highly-priced  conducting  forms  of  carbon 
instead  of  ordinary  coal.  These  circumstances  lead  to  the  adoption 
of  a  gaseous  "electrode"  consisting  of  carbon  monoxide,  as  in  the 
cells  of  Bucherer  and  Borchers.  In  these,  however,  the  currents 
obtained  cannot  be  proved  to  result  from  the  further  oxidation  of  the 
carbon  monoxide.  Indeed,  the  existence  of  carbon  monoxide  ions 
has  yet  to  be  demonstrated.  Another  but  more  indirect  way  of  util- 
izing the  energy  of  carbon  is  that  suggested  by  Nernst,  in  which 
carbon  is  used  for  regenerating  other  cells,  such  as  a  Daniell  cell,  by 
the  reduction  of  the  zinc  sulphate.  Another  method  proposed  by 
Nernst  is  to  heat  an  accumulator  having  a  negative  temperature 
coefficient  until  its  e.m.f.  disappears  and  then  let  it  cool.  Dolezalek 
has.  in  fact,  obtained  an  e.m.f.  of  0.6  volt  between  two  lead  accumu- 
lators having  a  difference  of  temperature  of  90°.  The  problem  is 
theoretically  soluble,  but  will  require  much  detail  work  for  its  final 
solution. — From  Mit.  Phys.  Ges.,  Zurich,  No.  5;  in  Lond.  Elec, 
October  30. 

Carbon  Cell. — ^Jone. — A  long  illustrated  description  of  a  cell  which 
is  called  a  "coal  battery"  for  the  reason  that  when  the  cell  is  dis- 
charged and  then  restored  to  its  original  condition  by  chemical  means, 
nothing  has  been  used  up  except  coal  and  the  oxygen  of  the  air. 
The  cell  has  a  positive  electrode  of  tin  and  negative  electrode  of  car- 
bon, with  mercuric  oxide  as  depolarizer.  The  latter  is  contained  in 
a  porous  carbon  cup.  The  electrolyte  is  a  hot  aqueous  solution  of 
caustic  potash.  When  the  cell  discharges  the  tin  electrode  is  oxi- 
dized to  stannous  oxide,  while  the  mercuric  oxide  is  reduced  to  mer- 
cury. The  cell  is  restored  to  its  original  condition  in  the  following 
way :  A  reduction  furnace  is  provided  for  reducing  the  oxide  of 
tin  to  metallic  tin,  the  waste  gases  from  this  furnace  being  utilized 
for  heating  the  cell.  The  mercury  is  converted  into  nitrate  by  treat- 
ment with  nitric  acid  and  the  nitrate  of  mercury  is  then  broken  up 
by  heat  into  mercurous  oxide  and  nitrous  vapors.  By  oxidizing  the 
latter  in  the  presence  of  steam  and  atmospheric  oxj'gen,  the  nitric 
acid  is  regenerated.  The  e.m.f.  of  the  cell  is  1.06  volts.  The  effi- 
ciency of  the  entire  cycle  with  apparatus  of  several  hundred  horse- 
power capacity,  is  estimated  as  66  per  cent,  of  the  energy  of  the  coal 
consumed.  Mr.  Jone  has  been  working  on  this  for  some  years. — 
West.  Elec,  November  21. 

REFERENCES. 

Electrodeposition  upon  Aluminum. — Fischer. — Some  notes  on  de- 
positing metallic  films  upon  ordinary  aluminum.  Coatings  of  copper, 
silver,  nickel,  zinc  and  tin  may  be  obtained  directly  upon  aluminum. 
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but  films  of  gold,  "brass"  and  arsenic  are  best  applied  upon  substrata 
of  copper,  nickel  or  silver.  .-Muminvim  coated  with  copper  or  silver 
can  be  "oxidized,"  and  there  will  be  no  danger  of  the  deposit  coming 
off;  but  the  use  of  hot  licjuiils  and  more  particularly  the  hot  solu- 
tions of  alkali  sulphates  must  be  avoided  or  the  deposit  may  blister. 
If  the  aluminum  has  been  tarnished  by  the  exposure  to  air,  it  must 
le  cleaned. — From  Chemiker-Zeitung ;  Lond.  Elec.  Rev.,  October  30. 
Ferro  Metals. — Rossi. — An  article  on  the  ferro  metals  and  their 
.nanufacture  in  the  electric  furnace.  The  reduction  of  the  ores  by 
means  of  carbon  or  aluminum  is  discussed  and  the  properties  and 
uses  of  the  various  ferros,  and  especially  of  ferro-titaniuni,  are  dis- 
cussed in  detail. — Iron  Age,  November  12. 

Units,  Measurements  and  iNSTRUMENTb, 

Measuring  the  Wave  Length  of  Electric  Oscillations. — Doenitz. — 
An  illustrated  description  of  an  instrument  for  measuring  the  wave 
length  of  electric  oscillations,  devised  especially  for  use  in  connec- 
tion with  tuned  w'ireless  telegraph  systems.  The  accuracy  of  such 
measurements  depends  mainly  upon  the  conditions  of  damping ;  the 
smaller  the  damping  of  the  measuring  instrument  and  the  smaller 
that  of  the  oscillating  system  under  test,  the  more  exact  is  the  meas- 
urement. A  circuit,  containing  self -inductance  and  capacity,  is  tuned 
to  a  distinct  frequency,  which  depends  in  a  simple  way  upon  that 
self-inductance  and  capacity.  Such  a  circuit  with  the  inductance  L^ 
and  capacity  C  (Fig.  3)   may   be  charged  from  an  induction  coil,  /. 
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FIG.  3. — ME.XSURIXG  W.WE  LENGTHS. 


When  the  condenser,  C ,  discharges  through  an  air-gap,  electric  oscil- 
lations of  a  distinct  frequency  are  produced.  .\  second  circuit,  which 
contains  the  variable  capacity,  cv,  and  self-inductance,  L^,  is  set  into 
oscillations  by  the  inductive  action  of  L^  upon  L,  and  the  current 
flowing  in  the  second  circuit  is  measured  by  a  very  sensitive  hot- 
wire instrument,  T.  If  the  oscillation  in  the  first  circuit  (C  L  ) 
remains  the  same,  the  current  produced  in  the  second  circuit  (in 
which  cv  and  L„  may  now  also  be  assumed  to  be  kept  constant)   de- 
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FIGS.    4    AND   5. — PRINCIPLE    OF    INSTRUMENT    FOR    MEASURING    WAVE 

LENGTHS. 

pends  upon  the  distance  a  between  L„  and  L  .  If  o  is  very  small 
("strong  coupling")  the  resonance  circuit  reacts  back  upon  the  pri- 
mary circuit  and  the  resonance  curve  is  distorted.  It  is,  therefore, 
better  to  make  a  not  too  small.  There  is  a  certain  distance,  a,  for 
which  the  amplitude  of  the  current  in  the  secondary  resonance  cir- 


cuit (L.,)  becomes  a  maximum.  This  distance,  a,  represents  what 
the  author  calls  a  "loose  coupling"  between  the  primary  and  sec- 
ondary circuits.  If,  now,  this  distance,  a,  is  kept  constant,  and  if  the 
oscillations  in  the  primary  circuit  are  left  unchanged,  then  in  order  to 
get  resonance  in  the  secondary  circuit  (which  manifests  itself  by  a 
maximum  deviation  of  the  hot-wire  instrument,  7),  it  is  necessary 
that  the  product,  L^  cv,  has  a  certain  value,  so  that  if  L^  is  increased, 
cv  must  be  diminished.  If  the  hot-wire  instrument  shows  that  the 
condition  of  resonance  exists  and  if  the  values  of  L^  and  cv  are 
known,  then  the  wave  length  of  the  oscillation  may  be  easily  calcu- 
lated. This  is  the  principle  upon  which  the  author's  instrument  is 
based,  which  is  shown  in  Figs.  4  and  5.  j  is  a  self- inductance  and 
the  arrangement  is  made  that  s  may  be  easily  replaced  by  coils  of 
other  values  of  self-induction,  c  is  a  condenser,  the  capacity  of 
which  can  be  changed  within  wide  limits,  h  is  the  hot-wire  instru- 
ment ;  in  order  to  get  readings  of  suitable  value  in  the  measurement 
of  wave  lengths  of  different  size,  this  instrument  is  excited  by  the 
induction  and  the  distance  between  the  secondary  windings,  »j,  from 
the  primary  winding,  i,  can  be  changed  at  will.  This  hot-wire  instru- 
ment serves  only  for  indicating  the  condition  of  resonance,  which  is 
indicated  by  a  maximum  reading  of  the  instrument.  The  capacity,  c, 
is  an  adjustable  condenser  in  a  case  filled  with  paraffine  oil;  it  con- 
tains a  fixed  set  of  parallel  plates,  each  having  the  area  of  a  half 
circle,  and  all  being  connected  to  the  pole,  /»j.  Connected  to  the 
other  pole,  /;,,  is  another  set  of  similar  plates,  which  can  be  revolved 
around  the  axle,  a,  and  can  thus  be  brought  to  a  greater  or  less  ex- 
tent into  the  intermediate  spaces  between  the  plates  of  the  other  set. 
In  this  way  the  value  of  the  capacity  of  the  condenser  can  be  widely 
varied.  The  capacity,  c,  and  perhaps  also  the  self-inductance,  s, 
are  changed  until  the  hot-wire  instrument  indicates  the  condition  of 
resonance ;  the  wave  length  may  then  be  easily  calculated  from  the 
measured  values  of  c  and  s.  The  arrangement  of  the  instrument  to 
make  its  use  easy  in  practice  is  described  in  detail. — Elek.  Zeit., 
November  5. 

Induction  Coil. — Arm.\gnat. — A  long  article,  illustrated  by  dia- 
grams, on  the  forms  of  the  currents  in  induction  coils.  The  author 
discusses  a  number  of  curves  obtained  by  means  of  the  Blondel  oscil- 
lograph with  various  induction  coils.  These  curves  show  the  useful- 
ness of  Blondel's  instrument  and  also  emphasize  the  incompleteness 
of  theories  on  this  instrument  and  the  great  complexity  of  the  phe- 
nomena. Some  conclusions,  drawn  by  the  author  from  his  observa- 
tions, are  as  follows :  The  damping  of  the  first  oscillation  is  due  to 
sparks,  both  primary  and  secondary  ones.  Hysteresis  apparently 
plays  an  important  part  in  the  damping  of  the  later  oscillations.  The 
oscillations  are  not  simple,  at  least  not  always,  since  they  are  the  sum 
of  various  oscillations  of  different  period  and  damping.  The  sec- 
ondary current  delays  the  demagnetization  and  can  become  trouble- 
some for  the  perfect  operation  of  the  interrupter.  The  e.m.f's  in- 
duced in  both  circuits  depend — all  other  things  being  equal — upon 
the  resistances  opposed  to  the  sparks,  and  not  on  the  maximum  value 
of  the  primary  current,  as  long  as  the  latter  is  above  a  certain  value. 
— L'Eclairage  Elec,  November  14. 

Recording  Mariner's  Compass. — Fabry. — An  illustrated  description 
of  an  instrument  devised  by  Heit,  for  automatically  registering  the 
course  of  a  vessel.  All  deviations  of  the  compass  are  automatically 
recorded  by  electromagnetic  means. — L'Ind.  Elec,  October  25. 

Telegraphy,  Telephony  and  Signals. 

Telephony  for  the  Transmission  of  Nevjspaper  Reports. — A  note 
stating  that  the  use  of  the  telephone — instead  of  the  telegraph — is 
now  being  introduced  commercially  for  the  transmission  of  news- 
paper reports.  A  recent  two  hours'  speech  of  Chamberlain  at  Bir- 
mingham was  thus  transmitted  to  London  and  while  the  speech  was 
concluded  at  10 105  P.M.  an  edition  with  a  verbatim  report  of  the 
speech  was  issued  in  London  at  10 :32. — Lond.  Elec,  November  6. 

Wireless  Telegraphy. — The  first  part  of  an  article  giving  brief  ab- 
.stracts,  often  illustrated  by  diagrams,  of  patents  granted  since  1901, 
in  various  countries  on  the  subject  of  wireless  telegraphy. — Lond. 
Elec.  November  6. 

Miscellaneous. 

Radium  and  Cancer. — .\  note  on  a  recent  report  of  E.xner  on  the 
treatment  of  cancer  by  radium.  In  nine  cases  under  observation 
radium  has  eflFected  very  considerable  abatement  in  the  cancerous 
swelling,  and  in  two  of  these  cases  the  swelling  has  not  reappeared, 
although  five  months  have  elapsed  since  the  treatment.     In  one  case, 
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where  It  was  impossible  t>>  .')..  ■.ut.  tor  cuiiccr  in  the  palaio,  radium 
huil  tiTci'tcd  considcrnblc  improvrmcnt,  the  swclhng  liaviiiK  been 
reduced  to  n  minimum.  l''.xiicr  concludes  thai  in  cases  in  wiiicli  an 
operation  is  possible  this  course  is  preferable;  but  the  radium  treat- 
ment is  advisable  in  cases  where  an  operation  is  impossible. — Lond. 
EUw,  November  6. 

Uritish  lilectrical  Ln^incering,  5/ii/ij/uj.-  Diguv. — The  first  part  nt 
a  statistical  article  on  the  import  and  export  trade  of  the  Iniited 
Kingdom  so  far  as  "electrical  goods"  arc  concerned.  Several  tables 
and  dianrains  are  given  showing  the  variation  of  the  export  trade 
from  the  United  Kiiigdoin  during  the  last  lo  years.  The  general  ten- 
dency ot  the  article  seems  to  be  to  show  that  opinion  held  by  many 
Englishmen— that  England  has  lost  her  proper  position  in  the  maim 
facture  and  supply  of  electrical  machinery— is  too  pessimistic.  In  an 
editorial  note  it  is  said  that  the  Uoard  of  Trade  returns,  upon  which 
the  tables  arc  based  for  the  most  part,  cannot  always  be  relied  upon 
for  proper  classification,  and  that  the  figures  given  for  imports  ol 
electrical  goods  arc  undoubtedly  too  low.  The  article  is  to  be  con- 
tinued.— Lond.  nice,  November  6. 


New  Books. 


Atlantk  di  M.vcchink  e  Caldaie.  By  Salvatorc  Dinaro.  Milan; 
Ulrico  Hoepli.  80  pages,  112  illustrations,  Price.  ,^  lire. 
This  little  volume  is  somewhat  uni(iue,  both  as  a  specimen  of  book- 
making  and  of  editorial  work.  The  first  110  pages  consist  of  a  similar 
number  of  full-page  diagrams,  reproduced  from  dimension  draw- 
ings anil  are  evidently  accurately  to  scale.  The  plates  treat  exclu- 
sively of  steam  apparatus,  showing  sections  of  various  kinds  of 
boilers,  furnaces,  boiler  settings,  methods  employed  in  boiler  con- 
struction, steam  gauges,  valves  of  all  kinds,  blowers,  steam  pumps, 
indicators,  steam  whistles  and  finally  assembled  steam  engines.  Then 
follow  80  pages  of  concise  descriptions  of  the  various  plates  which 
are  so  compressed  as  to  be  definitions  rather  than  descriptions,  and 
would  be  readily  comprehended  only  by  those  who  are  skilled  in 
the  art.  As  a  handbook  for  the  draughtsman  occupied  in  designing 
steam  machinery  the  book  will  be  found  an  exceedingly  desirable 
companion. 


Die  Montage  Elektrischer  Light  und  Kraftanlagen.  By  H. 
Pohl.  Hannover :  Gebruder  Janecke.  272  pages,  328  illustra- 
tions.    Price,  4.40  marks. 

This  is  a  handbook  for  the  power  station  designer  and  operator, 
chiefly  directed  to  illustrating  the  methods  of  installing  electrical 
apparatus  in  electric  light  and  power  stations.  There  is  little  dis- 
cussion of  the  merits  of  various  kinds  of  apparatus,  for  the  intention 
of  the  book  is  to  show  how  to  install  and  not  what  to  install.  It  is 
very  completely  illustrated  with  half-tones,  from  a  number  of  the 
largest  German  stations,  together  with  reproductions  of  the  floor 
plans  and  switchboard  drawings  from  which  these  plants  were  con- 
structed. 

The  data  upon  switchboards,  together  with  plans  and  instruc- 
tions for  wiring  between  generators  and  other  station  apparatus  is 
particularly  worthy  of  attention.  Full  illustrations  are  given  of  the 
methods  used  in  bringing  circuits  into  the  building  and  the  precau- 
tions which  should  be  taken  in  installing  the  conductors. 

In  style  the  book  is  chiefly  descriptive,  although  there  is  con- 
siderable valuable  tabular  matter  of  a  statistical  nature.  It  is  not 
a  book  for  the  beginner,  but  for  the  practicing  electrician. 


Telephony.     Part  IV.    Construction  of  Aerial  Lines.     By  A.  V. 

.\bbott.     New  York :  McGraw  Publishing  Company.     277  pages, 

143  illustrations.  Price,  $1.50. 
This  interesting  and  valuable  book  constitutes  Part  IV  of  the 
series  which  Mr.  Abbott  has  been  contributing  to  the  pages  of 
Electrical  World  and  Engineer,  and  which  are  now  being  reduced 
to  book  form.  There  will  be  six  parts  in  the  book  series,  and  the 
present  section  deals  specifically  with  pole  lines.  It  might  seem 
that  this  subject  was  more  or  less  hackneyed,  but  Mr.  Abbott  has 
brought  to  bear  upon  the  theme  a  vast  amount  of  special  informa- 
tion, and  has  illustrated  his  book  with  a  large  number  of  new  cuts 
and  diagrams.  The  various  topics  treated  include  the  poles  as  such, 
discussion  as  to  timber  used,  questions  relating  to  iron  and  copper 


wires,  c»liina(cs  aii<l  costs  of  the  work,  cross  arms  and  pins,  guy 
wircK,  etc.,  comparisons  between  the  costs  of  overhead  and  undcr- 
Kriiimd  work,  and  other  details  <>f  a  like  nature,  in  regard  to  which 
I  he  book  may  be  said  to  embody  all  the  latest  and  best  practice. 
Telephonic  work  represents  the  two  extremes  of  pole  line  construc- 
tion in  goodness  and  badness,  and  Mr.  Abbott's  book  sets  a  standard 
not  only  as  to  what  may  be  avoided,  but  as  to  what  should  be 
copied  and  insistf<l  upon.  It  is  encouraging  to  believe  that  in  tele- 
phonic work  the  lighter  and  llimsy  construction  of  earlier  years  is 
rapidly  disappearing,  so  that  at  no  distant  date  telephone  aerial 
circuits  as  a  whole  will  compare  favorably  with  those  employed  in 
any  other  class  of  electrical  transmission.  The  book  is  well  printed 
and  has  a  complete  table  of  contents  and  list  of  illustrations,  as  well 
.IS  an  excellent  index.  The  parts  now  printed  in  this  scries  include 
the  location  of  central  otlices  or  exchanges,  underground  conduits, 
the  cable  plant,  and  the  present  section  on  aerial  lines.  The  parts 
that  are  lo  follow  will  deal  with  the  sub-station  or  subscriber's  ap- 
paratus and  switchboards,  and  central  office  apparatus.  When  com- 
plete the  series  will  present  an  encyclopedic  review  of  the  practical 
telepliiinic  art  f)f  the  day. 


Firc-Proof  Wire  with  Homogenous  Insulation. 


By  William  H.  Easton,  Ph.D. 

The  most  important  function  that  is  required  of  an  electrical  in- 
sulator is  that  it  shall  insulate.  In  view  of  the  vast  number  of 
materials  that  offer  sufficient  resistance  to  the  electrical  current  to 
be  used  as  insulators  and  in  view  of  the  universal  use  for  which  such 
substances  have  been  employed,  it  may  seem  a  little  absurd  to  say 
that  the  present  insulators  arc  not  fulfilling  their  primal  duty  under 
such  conditions  to  which  they  arc  constantly  subjected.  All  varieties 
of  conditions  have  appeared  to  which  insulators  must  conform  and 
in  the  majority  of  cases  the  demands  have  been  met  to  entire  satis- 
faction. From  the  Pacific  cable  to  the  finest  wire  used  in  the  most 
delicate  instrument,  the  whole  ground  seems  to  have  been  covered — 
water,  frost,  pressure  have  been  guarded  against  with  entire  success — 
the  heaviest  known  currents  have  been  confined  within  conductors 
without  damage  to  the  dielectric — indeed,  almost  every  adverse  force 
has  been  successfully  combated  with  except  one,  and  that  is  heat. 
While  admirable  in  all  other  respects,  the  insulations  used  generally 
to-day  are  singularly  defective  in  offering  any  resistance  to  a  tem- 
perature much  above  the  boiling  point  of  water,  and  in  consequence 
there  is  scarcely  a  mechanism  of  whatever  kind  in  which  the  electric 
current  is  used  that  does  not  have  to  be  guarded  with  the  greatest 
care  lest  a  sudden  overheating  should  destroy  the  insulation  upon 
the  wire  and  render  the  apparatus  useless.  Considering  the  com- 
monest materials  that  are  used  for  insulating  wires — cotton,  silk, 
rubber,  paraffin,  etc. — it  is  seen  at  once  that  all  are  of  an  extremely 
inflammable  nature,  and  more  than  this,  are  rendered  unfit  for  use 
at  temperatures  far  below  the  point  where  they  would  burst  into 
flame. 

It  is  to  fill  this  gap  that  the  Heany  fire-proof  wire  has  been  devised 
and  manufactured.  No  one  with  the  least  experience  in  electrical 
matters  can  fail  to  see  the  great  importance  of  a  wire  that  heating 
cannot  injure.  Defective  insulation  is  said  to  be  the  greatest  stum- 
bling block  to  electrical  progress,  every  failure  of  the  insulation  being 
another  argument  for  the  use  of  a  steam  or  gasoline  engine  that  has  no 
such  delicate  material  within  its  makeup.  Cotton  is  the  chief  among 
insulators  for  many  reasons,  but  cotton  must  contain  15  per  cent,  of 
water  to  be  flexible  and  strong.  When  dried  out  it  is  brittle  and  can 
be  crumbled.  Now',  there  is  nothing  easier  than  for  a  conductor  car- 
rying a  current  to  become  heated.  In  dynamos  and  motors,  where 
perfect  insulation  is  absolutely  essential,  and  where  in  many  ways 
the  highest  type  of  electrical  development  and  use  is  found,  such 
heating  is  an  invariable  consequence  of  their  use.  The  flow  of  a  cur- 
rent through  a  conductor,  as  all  ofifer  resistance,  always  produces 
heat — unnoticeable  in  some  cases,  but  intense  enough  to  melt  the 
most  unfusible  conductors  in  others.  Motors  and  dynamos  in  use 
always  become  heated  to  a  slight  degree,  and  this  has  the  eflfect  of 
drying  out  the  cotton,  rendering  it  brittle  as  mentioned  above.  Now, 
even  with  the  most  careful  use,  cotton  in  this  condition  will  not  sup- 
port forever  the  pressure  it  must  bear  within  a  coil,  and  it  becomes 
crushed,  a  short-circuit  is  developed  and  in  a  second  the  whole  coil 
burns  out.     But  how  frequently  does  a  more  serious  accident  bring 
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such  a  machine  to  an  abrupt  end?  Loss  of  time  and  money  are  only 
the  lesser  evils  of  this  occurrence — the  worst  being  the  loss  of 
prestige  of  electrical  machines  in  general.  What  is  true  for  motors 
and  dynamos  is  true  for  all  electrical  devices.  Measuring  instru- 
ments, arc  lamps,  telephones,  telegraphs,  etc.,  all  have  to  undergo 
the  same  risk  of  being  destroyed,  no  matter  how  well  protected,  for 
nothing  is  "fool-proof,"  and  no  one  can  say  where  the  lightning  will 
strike  next.  There  is  also  another  and  a  more  serious  aspect  of  the 
case.  While  .such  insulators  are  easily  destroyed  they  are  also  among 
the  chief  of  destroyers  by  fire. 

These  are  the  main  considerations  thai  have  called  the  Hcany 
fire-proof  wire  into  existence,  and  though  to  withstand  heat  is  the 
main  purpose  in  its  manufacture,  none  of  the  other  properties  of 
insulation  must  be  neglected.  The  covering  employed  must  be 
strong,  flexible  and  moisture-proof,  as  well  as  offering  a  high  resist- 
ance to  the  current.  To  do  this  requires  a  total  departure  from  the 
usual  methods  of  insulating  wire.  The  Heany  insulation  consists 
of  a  fibrous  web  so  cemented  together  and  so  treated  by  heat  and 
pressure  that  it  not  only  forms  a  compact,  homogeneous  mass  in 
itself,  but  forms  a  chemical  union  with  the  copper  wire,  and  this 
union  is  strengthened  by  heating,  no  matter  to  what  degree.  The 
accompanying  cut  shows  the  method  by  which  this  insulation  is  ap- 
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plied.  A-  is  the  copper  wire,  a^  a  chemical  adhesive  upon  which  the 
fibre  is  placed  in  a  flocculent  form,  A^  gives  the  completed  wire 
after  being  firmly  compressed  and  the  constituents  united  by  heat. 
All  this  is  done  in  one  operation  and  it  may  be  mentioned  that  this 
insulation  is  not  more  costly  than  a  double  nap  of  cotton  and  less 
in  thickness,  and  the  diameter  shows  a  deviation  of  not  more  than 
0.002  of  an  inch  when  measured  by  a  micrometer. 

This  insulation  is  practically  indestructible.  It  is  very  strong 
and  perfectly  flexible,  withstanding  bending  and  twisting  that  will 
break  the  wire  before  it  parts,  without  cracking,  dripping  or  peeling 
ofif.  Weathering  for  months  does  not  injure  it,  nor  can  heat,  cold, 
water  or  acid  cause  it  to  lose  its  flexibility  and  strength.  It  cannot 
be  crushed  on  the  wire  by  winding  in  coils  and  resists  abrasion  ad- 
mirably. Its  most  important  property  is  its  ability  to  withstand 
heating  without  injury.  As  it  contains  nothing  that  is  inflammable, 
it  cannot  burn  or  carry  flame,  and  it  will  resist  temperatures  that  will 
cause  the  copper  within  to  melt  before  breaking  down.  A  coil  in 
Mr.  Heany's  laboratory  at  York,  Pa.,  has  been  heated  red-hot  once  a 
day  for  several  months  by  a  heavy  alternating  current  and  still 
remains  perfect,  while  long  before  red  heat  is  reached  the  coil  be- 
comes hot  enough  to  set  fire  to  wood,  paper,  etc.,  showing  that  a 
temperature  sufficient  to  set  fire  to  the  building  containing  the  motor 
used  does  not  harm  the  insulation  in  the  least.  In  the  official  test, 
the  wire  was  made  red  hot  for  thirty  minutes  with  45  amp.  and  then 
finally  the  conductor  fused,  but  before  this  there  was  no  break-down. 
This  means  that  no  accidental  overload  can  in  any  way  injure  the 
insulation  on  the  wire  in  coils  and  the  immense  value  of  this  prop- 
erty must  be  evident  to  every  one  who  has  had  any  experience  in 
electrical  devices. 

Another  great  advantage  lies  in  the  fact  that  a  minimum  sized 
wire  may  be  used  in  all  electrical  apparatus — such  as  motors,  gen- 
erators, solenoid  and  magnet,  etc. — the  fusing  of  the  wire  and 
the  protection  of  the  building  alone  being  considered  in  calculation 
of  the  factor  of  safety.  For  example,  let  us  say  No.  16  wire  will 
carry  the  current  and  do  the  work  well,  but  yet  for  the  safety  of 
the  cotton  insulation  No.  14  wire  must  be  used,  as  a  smaller  conductor 
will  heat  much  more  readily  than  a  larger  one  in  case  of  accident. 
With  the  use  of  the  present  insulation,  however,  smaller  wire  may 
be  employed,  saving  30  per  cent,  or  more  of  the  weight  of  metal  and 
reducing  the  machines  and  instruments  to  one-third  in  size.  Here 
we  have  a  great  saving  in  first  cost,  and  the  absolute  assurance  that 
burning  out  is  impossible,  and  that  since  mechanical  accidents  to  a 
motor  are  of  rare  occurrence  compared  to  the  frequency  of  damage 
to  the  insulation,  the  machine  will,  speaking  generally,  have  to  wear 
itself  out  before  it  ceases  action,  and  is  transformed  from  a  rather 
doubtful  to  an  exceedingly  reliable  piece  of  mechanism.    The  insula- 


tion is  also  moisture-proof;  that  is,  short  of  running  the  machine 
under  water,  no  harm  can  come  to  a  motor  from  dampness,  no  matter 
of  what  degree,  and  it  may  also  be  said  here  that  the  ohmage  resist- 
ance of  this  insulation  has  proven  to  be  higher  than  that  of  ordinary 
cotton-covered  wire. 

For  line  wire,  etc.,  where  an  absolutely  water-proof  wire  is  de- 
manded, the  wire  described  above  is  taken  to  another  machine,  where 
it  is  run  through  a  bath  that  covers  it  with  a  material  that  renders 
it  perfectly  water-proof,  and  this  in  turn  is  protected  by  a  braid. 
The  composition  used  for  water-proofing  is  peculiar  in  that  it  is 
entirely  fire-proof,  and  as  it  is  perfectly  flexible,  the  excellent  quali- 
ties of  the  magnet  wire  are  in  no  way  deteriorated  and  a  perfect 
wire  is  obtained.  The  line  resists  abrasion  very  strongly  and  is  per- 
fectly incapable  of  burning  or  carrying  flame.  Wire  of  any  size  may 
be  covered,  the  machines  are  simple,  easily  built  and  can  be  super- 
intended by  a  boy  or  girl,  and  are  capable  of  turning  out  400  pounds 
of  No.  14  B.  &.  S.  gauge  wire  per  day  per  machine. 


Slate  Drill  Press. 


An  interesting  illustration  of  the  advantages  of  electric  drive  is 
found  in  the  Emerson  slate  drill  press  herewith  illustrated.  This 
outfit  consists  of  the  slate  sensitive  drill  press  in  combination'  with 
an    Emerson   direct-current   motor,    which   has    a   special   compound 

winding  of  a  standard  54-hp  enclosed 
frame,  and  while  requiring  no  more  cur- 
rent than  a  32-cp  lamp  when  running 
free  or  with  small  drills,  it  has  ample 
power  for  work  within  the  range  of 
this  tool.  It  is  robustly  constructed, 
well  protected  from  dirt  and  chips,  and 
will  stand  ordinary  rough  usage  with- 
out requiring  attention  or  repairs.  Ow- 
ing to  the  specially-compounded  shunt 
and  series  field,  this  motor  is  connected 
direct  from  line  to  binding  posts  with- 
out starting  box,  being  started  and 
stopped  from  a  small  two-pole  snap 
switch  within  convenient  reach  of  the 
operator.  The  rush  of  starting  current 
is  cared  for  by  the  speed-regulating 
coils  of  the  motor  itself,  and  the  pro- 
portions of  this  field  are  such  that  if 
the  motor  should  be  stopped  entirely 
by  a  drill  sticking  in  the  work,  or  by  the 
use  of  too  large  a  drill,  no  damage  to 
the  motor  would  result.  This  special 
winding  also  enables  the  motor  to  auto- 
matically adjust  its  speed  to  the  size  of 
the  drill  in  the  chuck  and  the  material 
being  drilled.  Speed  regulation  is  ob- 
tained by  the  luotor  itself  and  is  en- 
tirely automatic.  A  motor  with  a  higher 
initial  speed  is  furnished  for  use  where 
a  large  proportion  of  the  work  is  to  be 
with  small  drills,  but  the  regular  motor 
is  best  adapted  to  general  tool  room 
use ;  and  the  range  of  speeds  above 
given  covers  a  wide  variation  in  size  of 
drills  and  in  material.  This  motor  will 
handle  work  up  to  the  full  capacity  of 
the  drill  press,  and  in  fact  will  drill  in 
cast  iron  with  a  -J^-in.  drill,  although  not  recommended  for  such 
heavy  use. 

The  simplicity  and  automatic  features  of  this  combination,  adinir- 
ably  adapt  it  to  general  shop  use,  and  its  convenience  and  accuracy 
make  it  invaluable  for  tool  room  and  fine  experimental  work.  It 
may  be  placed  and  operated  in  any  place  where  no  or  220-volt  direct 
current  is  available,  but  it  is  not  recommended  for  500-volt  circuits, 
as  this  pressure  is  too  high  for  such  a  small  motor,  and  the  operator 
might  be  in  some  dangei  from  possible  grounds  in  the  circuit.  The 
apparatus  is  built  by  the  Emerson  Electric  Manufacturing  Company, 
of  St.  Louis. 
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New  Motor-Car  liviuiprncnt  of   the  Clcntral  London 

Railway. 

For  sonic  riKlitrrn  months  or  more  two  experimental  trains,  cacli 
consisting  ot  two  motor  cars  and  four  trailer  cars,  ei|ui|ipc(l  with 
the  innltiplc-unit  control  system,  have  been  on  trial  on  the  CciitrnI 
London  Railway.  With  the  exception  of  a  modification  at  one  end 
to  suit  a  truck  carrying  two  75-lip  motors,  the  motor  cars  are 
practically  identical  with  the  ordinary  cars. 

Urietly,  there  arc  only  two  methods— omitting  the  single  car  acting 
independently— of  opcrnting  heavy  electric  passenger  traftic,  n:miely. 
(i)  the  locomotive  system  and  (2)  the  multiple-unit  system.  The 
former  follows  steam  precedents  and  possesses  practically  the  same 
limitations,  while  the  latter  is  a  method  of  train  operation  and  control 
by  means  of  which  cars  arc  eipiipped  with  motors  and  motor  con- 
trollers individual  to  each  car.  The  advantage  of  this  system  is 
that  any  number  of  these  cars  may  he  connected  to  any  number  of 
cars  similarly  equipped,  or  with  any  number  of  cars  which  have 
no  motors,  to  form  a  train  of  any  leng^th  and  operated  from  as  many 
points  as  desired,  through  a  controlling  line  common  to  all  cars. 
In  other  words,  every  motor  car  is  a  unit,  and  any  combination  of 
motor  cars  and  trailer  cars  may  also  be  considered  a  unit  which 
can  be  operated  from  either  end  and  joined  with  other  units. 

By  this  method  of  train  operation  locomotive  shunting  operations 
are  abolished,  trains  can  be  reversed  at  any  cross-over  and  traffic 
concentrated  on  any  part  of  the  road.  An  important  feature  of  this 
system,  also,  is  the  complete  absence  of  vibration  and  strain  where 
tunnels  and  elevated  structures  are  concerned.  The  directors  of  the 
Central  London  Railway,  finding  that  with  these  multiple-unit  trains 
vibration  was  entirely  eliminated,  and  that  by  their  adoption  they 
could  lengthen  the  trains  considerably,  decided  to  use  them  for  the 
complete  working  of  the  line. 

The  new  trains  are  made  up  of  five  ordinary  and  two  motor  cars. 
The  motor  trucks,  which  are  of  the  equalizer  type,  carry  two  British 
Thomson-Houston  125-hp  motors.  The  motors  are  of  the  solid- 
frame  type,  the  field  magnet  being  a  single  casting  supported  by 
two  bearings  on  the  truck  axle  and  a  lug  resting  on  a  bracket,  which 
is  riveted  to  the  transom. 

To  facilitate  access  to  the  armature  the  magnet  frame  is  provided 


elcr>.  1  he  tenipeiaiure  riNC  after  a  day's  service  of  I'l  hours  is 
about  30"  C  above  atmosphere. 

The  collector  shoe  is  of  chilled  iron  suspeiuled  from  the  truck  by 
four  links.  The  truck  supporting  the  passenger  ciul  of  the  carriage 
is,  to  all  intents  and  purposes,  the  same  as  that  of  the  trailer  car- 
riage, save  that  it  has  a  wider  wheel  .ind  carries  a  collector  shoe 
like  that  on  the  motor  truck. 

The  master  controllers,  contactors,  reversing  switches,  resistances 


FIG.  2. — CONTROLLER  AND  BRAKE  MECHANISM. 

and  the  various  otlier  apparatus  on  the  Central  Lon<K)n  trains,  are 
carried  on  the  driving  platforms  of  the  motor  cars.  The  con- 
tactors are  carried  on  an  angle  steel  frame  inside  the  cab,  and  below 
them  are  located  the  reversing  switch  and  rheostats. 

A  slate  panel  liehind  the  driver  carries  switches  and  fuses  for 
the  main  motor  circuit,  control  circuit,  lighting  and  air  compressor 
circuit.     Tlie   motor  circuit  connections  011  the   switchboard  are  of 


i- Kj.    1.  —  i' IKt-pKOiih    Klklikil     IkaiN    U-N     Cl-nik.\l    LuXDoN    RmLW  .W. 


with  openings  at  each  end.  These  openings  are  closed  by  circular 
castings.  The  armature  has  ventilating  ducts,  39  slots,  with  10  con- 
ductors per  slot,  and  is  series-wound. 

Each  motor  weighs  4,375  pounds,  including  gear,  2,040  pounds 
of  which  are  borne  by  springs,  and  with  200  amp.  at  500  volts  each 
gives  a  tractive  effort  of  3,150  pounds  at  a  speed  of  143^  miles  an 
hour,  measured  at  the  tread  of  the  wheel  (which  is  of  34  in.  diam- 


bare  copper  rod.  while  those  of  the  control  circuit  are  of  asbestos- 
covered  wire. 

The  air  compressor,  main  reservoir,  tool  chest  and  sand  boxes 
are  situated  on  the  opposite  side  of  the  cab  to  the  switchboard.  A 
series  motor  directly  drives  the  compressor,  which  compresses  20 
cu.  ft.  of  free  air  per  minute,  and  is  provided  with  an  automatic 
governor,   which   cuts  off  the   current  when    the  reservoir   pressure 
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reaches  90  pounds  per  sq.  in.,  and  switches  it  on  when  the  pressure 
falls  to  80  pounds. 

The  master  controller,  as  mentioned  above,  is  situated  on  the 
driving  platform,  together  with  the  apparatus  for  operating  the 
air  brake,  as  are  also  the  ammeter,  voltmeter,  air  pressure  guage 
and  hand  brake  wheels. 

Each  motor  car  with  the  full  complement  of  passengers  weighs 
23  tons,  l6]/2  tolls  of  which  are  supported  by  the  motor  truck  and 
6^  tons  by  the  truck  at  the  passenger  end  of  the  car.  The  trailer 
cars  have  a  seating  capacity  for  48  passengers,  the  motor  cars  for  42. 


FIG.     3. — CONTRULLl.Xu     .Ml^Lll   ■.      1:     :        '■      II       !!     M    ' 

The  underframe  of  the  motor  car  is  bent  over  the  top  of  the 
motors  and  carries  a  car  body  similar  to  those  on  the  trailer  cars, 
but  somewhat  shorter.  The  cab  is  constructed  entirely  of  steel,  the 
floor  being  of  checker  plates,  which  are  hinged  in  order  to  give  access 
to  the  motors.  Every  precaution  has  been  observed  to  obviate  fire 
hazard. 

The  weight  of  one  of  these  seven-car  multiple-unit  trains  is  132.5 
tons,  while  a  seven-car  train  with  gearless  locomotive  weighs  159.6 
tons.  The  operation  of  trains  by  the  multiple-unit  system  is  of 
the  simplest  character,  and  the  officials  of  the  company  describe  it 
as  being  perfect  in  every  respect. 


Modern  Types  of  English  Alternators. 


Although  a  great  deal  of  pioneer  work  in  the  alternating-current 
field  has  been  done  in  England,  and  of  a  very  creditable  character,  it 
is  the  fact  that  of  late  years  during  the  period  of  development  of  elec- 
tric light  and  traction  systems  by  means  of  polyphase  current,  Eng- 
lish managers  and  consulting  engineers  have  felt  compelled  to  order 
abroad  a  very  large  proportion  of  the  necessary  alternating-current 
machinery.  To  remedy  this  situation,  Dick,  Kerr  &  Company,  whose 
direct-current  generators  and  motors  are  already  so  well  known,  have 
recently  devoted  considerable  attention  to  the  newer  class  of  ap- 
paratus and  have  lately  been  producing  at  their  Preston  works, 
alternators  of  the  largest  size,  not  merely  for  England  but  for  the 
world  at  large. 

Though  starting  comparatively  late  in  the  manufacture  of  poly- 
phase machinery,  English  shops  have  not  been  entire  losers  for,  by  a 
process  of  selection,  they  have  been  able  to  avoid  many  features  of 
design  which  did  not  specially  commend  themselves.  In  other 
words,  it  has  been  possible,  by  utilizing  the  experience  of  foreign 
manufacturers,  to  adapt  and  adopt  designs  which  are  more  suitable 
for  local  conditions.  Among  the  orders  for  polyphase  plants  which 
Dick,  Kerr  &  Co.  are  completing,  may  be  mentioned  the  following: 

London  County  Council,  two  1,500  kw  (alternating),  twelve  motor 
gencrntors.  each  of  300  kw  and  three  motor  generators,  each  of  50  kw. 
Horndean  Tramways,  two  motor  generators,  each  of  200  kw.  Ports- 
mouth Corporation,  two  motor  generators,  each  of  200  kw.  Sydney, 
one  alternator,  300  kw ;  two  alternators,  600  kw ;  six  motor  alter- 
nators, 300  kw.  Stalybridge,  three  alternators,  each  of  500  kw.  Mal- 
vern, two  alternators,  each  of  100  kw.    Fulham,  one  alternator,  600 


kw.  Osaka,  one  alternator,  210  kw.  Durban,  one  alternator,  500  kw. 
Lakefield  Portland  Cement  Co.,  Ontario,  Canada,  one  alternator  of 
r,ooo  kw ;  one  alternator  of  450  kw.  Shawinigan  Water  &  Power  Co., 
Montreal,  Canada,  one  alternator  of  3,750  kw.    Metropolitan  Elec- 


FIG.    I. — ALTERNATOR    FOR    FULHAM    ELECTRICITY    WORKS. 
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FIG.  2. — ROTOR   FOR   FULHAM    ALTERNATOR. 


trie  Supply  Corporation,  eight  motor  alternators,  each  of  500  kw. 
And  amongst  other  orders  may  be  mentioned  complete  plant  com- 
prising generators  and  sub-station  machinery  for  the  electric  equip- 
ment of  the  Liverpool  &  Southport  division  of  the  Lancashire  & 
Yorkshire  Railway,  Leedi  &  Wakefield  Light  Railway.  Tokio  Electric 
Tramways. 
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111  the  ili'MKH  Hi  iiiilypliaNc  .iIumiihois,  iirccsMiiily  suim-  rcKaril  imisi 
bi-  [laiil  to  tlic  piMiuisc  (or  wliicli  tlivy  mc  lo  la-  ii-tcd,  uiul  iIioiikIi 
tlic  variations  essential  to  invct  surh  conditions  arc  only  of  a  minor 
character,  they  affect  to  a  consiilcrable  extent  the  performance  of  the 
machines  under  workinK  conditions.  It  is  the  adequate  iiicetitiK  of 
such  coiulitiuns  which  dclcrminrs  the  success  of  a  design.  In  general, 
however,  the  following  description  covers  the  main  features  of  the 
Preston  alternator.  The  rotor  spider  is  made  of  cast-iron,  and  of 
strong  design,  the  hub  being  provided  with  a  llange  for  bolting  to  en- 
gine llywhcel.  It  is  invariably  pressed  on  to  the  shaft  by  hydraulic 
pressure,  and  then  key  seated.  On  the  spuler  rim,  dovc-lailed  lamina- 
tions arc  lixed  by  menus  of  nuu-hined  bolts  and  cast-iron  llangcs, 
the  pole  pieces  being  then  bolted  on.  The  laminations  arc  built  up 
in  such  a  way  that  ample  sp.ices  arc  provideil  at  defined  positions,  the 
number  aiul  si/e  of  ventilating  spaces  being  dependent  on  the  width 
of  tlie  stator.  The  pole  pieces  are  made  of  laminated  steel,  held 
together  between  two  cast  steel  end  plates  of  strong  construction. 
The  upper  part  is  1"  shape,  in  order  to  securely  hold  the  field  coils  in 
position.  The  lower  part  of  the  pole  piece  is  dove-tailed  for  fixing 
on  the  rim  of  the  rotor,  it  being  then  held  in  position  by  means  of 
keys.  The  removal  of  field  coils  is  effected  by  sliding  the  pole  piece 
from  the  dove-tailed  groove  parallel  to  the  shaft  without  disturbing 
any  other  part  of  the  machine,  such  an  arrangement  being  of  ex- 
treme convenience  not  only  when  it  is  necessary  to  remove  a  field 
coil,  but  also  for  the  removal  of  a  stator  coil.  It  should  be  added 
that  the  design  and  shape  of  the  pole  pieces  gives  a  distribution  of 
lines  of  forces  in  the  air  gap  to  produce  an  approximately  sinusoidal 
shaped  wave  of  e.m.f. 

In  the  winding  of  the  field  coils  it  is  obviously  a  mechanical  ad- 
vantage to  use  edge-wound  strip  and  whenever  the  excitation  volt- 
age permits,  the  field  coils  are  wound  with  a  single  layer  of  copper 
strip  wound  edgewise,  and  insulated  between  the  turns  by  means  of 
specially   prepared    fibrous    material       "i'hc    external    surface    of   the 


pirte  veniilaiiiiii  of  the  laminations,  and  at  the  same  time  tu  secure 
rigidity   of    the    frame. 

The  core  is  made  up  of  thoroughly  annealed  soft  iron  laminations, 
the  individual  laminations  \>r\n((  -veil  insulated  from  each  other,  to 
minimi/c  eddy  current  losses.     The  laminations  arc  held  in  position 


FIG.  4. — ALTERNATOR  lOR  LONDON  COUNTY  COUNCIL 

in  the  frame  by  means  of  retaining  machined  bolts.  The  winding 
is  formed  of  separate  coils,  thoroughly  insulated,  having  great  rigid- 
ity, and  a  well-defined  mechanical  shape.  The  coils  are  former 
wound,  and  embedded  in  rectangular  slots,  and  held  in  position  by 
wooden  wedges,  and  can  be  easily  and  quickly  replaced.  A  lower 
half  of  a  machine  is  shown  in  Photo  161,  while  Photo  162  shows  the 
assembled  coils  in  position. 

The  connections  between  the  stator  coils  are  made  by  means  of 
highly  insulated  cables,  and  are  easy  to  trace  and  locate.  The  coils 
are  protected  outside  the  laminations  by  means  of  a  cast-iron  shield, 
cast  in  sections,  bolted  to  the   frame  and  easily  removable.     This 


FIG.    3. — I.SOO-KW   GENERATOR   FOR    YORKSHIRE    &    LANCASHIRE    RAILWAY. 

windings  is  left  practically  bare,  being  protected  merely  by  insulating 
varnish  which  allows  a  rapid  radiation  of  heat. 

The  stator  frame,  even  in  the  largest  type,  is  built  in  two  halves, 
which  are  securely  bolted  together  by  means  of  finished  bcJlts.  The 
lower  half  of  the  frame  is  provided  with  feet  which  rest  upon  the 
foundation  bedplate.  In  the  larger  size  machines  the  lower  part  of 
the  underframe  is  provided  with  a  special  screw  for  vertical  and 
horizontal  centering  of  the  stator  relative  to  the  rotating  field.  The 
frame  is  made  of  high-grade  cast-iron,  and  is  designed  to  allow  com- 


FIG.    5. — 4,O0O-K\V    ALTERNATOR    FOR    SHAWINIGAN    F.ALLS    POWER   CO. 

shield   is   of   a  perforated   design,   and   does   not   interfere   with   the 
ventilation  of  the  stator  winding. 

The  collector  is  composed  of  rings  of  suitable  metal,  fixed  to  the 
shaft  next  to  the  rotor  by  means  of  a  spider  and  insulated  pins, 
ample  provision  being  made  for  free  air  circulation  round  the 
same.  The  brushes  are  made  of  carbon,  of  ample  surface,  are  in 
duplicate,  and  can  be  set  and  replaced  while  the  machine  is  running. 
The  brush-holders  are  so  constructed  that  the  current  will  not  pass 
through  moving  joints  or  tension  springs,  and  will  allow  for  tension 
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adjustment.     The  supiMjit  is  made  of  cast-iron,  of  light  design,  fixed 
in  an  advantageous  position. 

One  of  the  machines  here  shown  is  a  1,500-kw,  3-phase  alternator, 
which  is  part  of  the  plant  for  the  electrification  of  that  portion  of  the 
Lancashire  &  Yorkshire  Railway  between  Liverpool  and  Southport. 
It  is  to  be  coupled  to  a  horizontal  engine  by  Yates  &  Thorn,  of 
Blackburn,  and  gives  its  full  output  at  a  voltage  of  6,5oo,  and  a 
periodicity  of  25.  Another  is  a  2-phase  generator  of  a  capacity  of 
3,750  kw,  which  has  been  constructed  for  the  Shawinigan  Falls 
Power  Company,  Canada.     It  is  to  be  coupled  to  an  Escher  Wyss 


FIG.   6. — ALTERNATOR  FOR  LAKEFIELD,  CANADA. 

turbine,  running  at  180  revs.,  the  periodicity  being  30  and  the  volt- 
age 2,200.  Quite  a  number  of  machines  have  been  built  at  Pres- 
ton for  export  to  Canada,  and  it  is  worthy  of  record  that  English 
manufacturers  should  be  now  in  the  position  of  being  able  to  export 
polyphase  machinery  to  the  colonies,  to  Australia,  Japan,  South 
Africa,  India  and  other  places  abroad,  as  indicated  by  the  above  list 
and  by  some  of  the  accompanying  cuts. 

It  remains  to  be  added,  that  the  alternators  have  been  constructed  to 
the  designs  of  Mr.  A.  P.  Zani,  who  possessing  experience  in  alternator 
design  gained  both  in  the  United  States  and  on  the  Continent,  has 
been  enabled  to  develop  his  ideas  in  the  direction  of  sound  me- 
chanical  design  and  efificiency  of  performance. 


Rehabilitation  of  a  Flooded  Power  Plant  at  Kansas 

City. 


Although  it  was  completely  submerged  for  several  days  during  the 
memorable  flood,  this  year  the  mechanical  plant  of  the  Cudahy 
Packing  Company,  at  Kansas  City,  Mo.,  is  running  as  perfectly  as 
ever  with  absolutely  no  indications  of  the  damp  experiences  it  has 
so  recently  passed  through.  The  engines  and  boilers  were  naturally 
well  adapted  to  withstand  the  efifects  of  a  soaking,  and  after  the 
accumulations  of  mud  and  rust  had  been  removed  they  were  easily 
restored  to  running  conditions.  The  generators,  on  the  other  hand, 
by  construction  less  protected,  required  a  somewhat  more  rigorous 
treatment  before  they  were  in  shape  to  operate.  That  they  were 
saved  at  all  reflects  great  credit  to  the  means  employed  and  the 
sound   construction   and   efficient   insulation   of   the   machines. 

The  plant  is  a  comparatively  modern  one,  having  been  installed 
but  a  little  over  three  years  ago.  The  engine  room  accoinmodates 
two  large  steam-driven  ammonia  compressors,  used  in  connection 
with  the  refrigerating  system,  and  two  direct-connected  engine-gen- 
erator units  each  consisting  of  a  Buckeye  horizontal  engine  and  a 
Crocker- Wheeler  direct-current  generator.  The  set  shown  in  the 
accompanying  illustration  has  a  capacity  of  350  kw,  and  the  other, 
not  shown,  is  similar  but  smaller,  having  a  capacity  of  200  kw.  The 
information  regarding  the  flood  and  the  manner  in  which  its  after 


effects  were  removed,  is  given  by  the  chief  electrician  of  the  plant, 
Mr.  C.  O.  Fitch. 

Mr.  Fitch  states  that,  starting  on  a  level  with  the  lower  fields 
on  May  31st,  the  water  rose  very  rapidly  until  it  reached  a 
height  of  about  I2>4  ft.,  indicated  on  the  photograph  by  the  heavy 
line  along  the  walls.  It  remained  at  this  level  for  forty-eight  hours, 
and  then  fell  very  gradually,  taking  ten  days  to  reach  the  floor  line. 
As  the  water  subsided  the  engineer  and  his  assistants  made  their 
way  about  the  engine  room  on  a  raft,  and  with  a  force  pump  kept 
the  mud  washed  off  from  the  exposed  parts  of  the  machinery. 
Finally,  when  it  became  possible  to  stand  on  the  bottom  with  high 
rubber  boots  on,  the  mud,  which  was  about  2^  ft.  deep  on  the  floor, 
was  removed  from  around  the  engines  and  generators,  and  the  wash- 
ing process  continued  down  with  the  descending  water  level  until  the 
latter  was  well  below  the  floor  and  the  lowest  parts  of  the  ma- 
chines. When  the  water 'and  mud  were  out  of  the  way,  housings  of 
double  thickness  matched  flooring  were  built  over  the  generators,  and 
steam  coils  were  placed  under  them  along  the  bottom  at  each  side. 
They  were  then  left  for  a  week  with  live  steam  turned  on  day  and 
night,  after  which,  while  still  enclosed,  the  generators  were  slowly 
revolved  for  a  time.  The  housings  were  then  torn  down,  the  gen- 
erators thoroughly  cleaned  and  the  brush  yokes  and  studs  taken  apart 
and  brightened  up,  especially  at  all  points  of  electrical  contact.  For 
the  first  trial  the  machines  were  brought  up  to  full  voltage  very 
gradually,  and  the  load  applied  by  degrees  as  different  parts  of  the 
plant  were  started  up.  From  the  outset  no  difficulties  of  any  sort 
were  experienced,  and  the  machines  have  been  running  satisfactorily 
ever  since. 

Besides  the  generators  there  were  twenty-two  motors,  ranging  in 
sizes  from  lyi  to  75  hp,  which  were  in  the  water  for  about  the  same 
period.  These  were  either  taken  apart  and  carried  to  the  engine  room 
to  be  baked  out  in  one  of  the  housings  there,  or  in  the  case  of 
the  larger  sizes  (two  of  50  hp  and  one  of  75)   were  housed  where 
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they  stood  and  treated  in  the  same  manner  as  the  generators.  These 
also  are  all  running  at  the  present  time  and  doing  their  regular 
work,  apparently  none  the  worse  for  their  drenching.  Probably  the 
most  remarkable  feature  of  all  is  that  neither  the  generators  nor 
motors  have  suffered  even  so  much  as  an  increase  in  their  maxi- 
mum heating  temperatures,  or  a  loss  of  efficiency. 


Fire  at  Bullock  Works. 


The  Bullock  Electric  Manufacturing  Co.,  Norwood,  O  .  had  a  fire  on 
Nov.  28  in  its  No.  2  shop,  containing  punch  presses,  annealing  ovens, 
forges,  etc.  The  plant  there  was  partially  destroyed,  but  the  tools 
were  not  seriously  injured.  The  company  has  already  erected  tem- 
porary sheds  over  the  tools,  and  there  will  be  no  delay  in  filling 
orders  on  hand,  or  that  may  be  received.  Shop  No.  2  is  being  re- 
built forthwith  on  a  larger  scale.     The  loss  is  fully  insured. 
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American  Metal  and  Machinery  lixports. 


Machinery  fi)rms  by  far  ilic  most  important  feature  ni  the  exports 
of  American  iri)n  ami  steel  manufactures.  The  various  classes  of 
machinery  wlncli  can  be  separately  xtatcil,  are  locomotive  engines,  sta- 
tionary engines,  tire  engines,  electrical  machinery,  sewing  machines, 
typewriters,  shoe  machinery,  cash  registers,  laundry  machinery, 
printing  presses,  and  pumping  machinery.  Aside  from  these,  however, 
is  a  great  group  of  machinery  which  is  not  stated  in  separate  items 
in  the  export  returns,  owing  to  its  variety  and  the  large  number  of 
different  classes  of  machinery  included.  This  single  group  of  "ma- 
chinery not  separately  classilicd"  grew  from  ten  million  dollars  in 
189J  to  over  twenty  millions  in  lyoj.  The  next  largest  item  under  the 
general  classification  of  machinery  is  electrical  machinery,  which  was 
only  separately  classilicd  in  iiSgS,  amounting  in  that  year  to  two 
million  dollars,  and  in  uxi-'  to  nearly  live  ami  a  half  millions.  Sewing 
machines,  which  amounted  to  two  and  a  quarter  millions  in  1889,  were 
over  four  millions  iu  lyo.'.  Typewriters,  which  were  only  separately 
stated  in  i8y;,  amounted  in  that  year  to  less  than  one  and  a  half  mil- 
lion dollars,  and  in  m)0-'  to  nearly  three  and  a  half  miilinns. 

Locomotives  increased  from  one  and  three-fourths  millions  in  1892 
to  five  and  a  half  millions  in  1900;  but  owing  to  the  great  demand  of 
the  home  market  upon  the  manufacturers  of  the  United  States,  fell  to 
three  and  one-tuurth  millions  in  1902.  Metal-working  machinery, 
which  was  not  separately  stated  prior  to  1898,  grew  from  four  and 
one-half  millions  in  that  year  to  over  seven  million  dollars  in  1900; 
pumps  and  pumping  machinery  is  next  in  order  in  the  class  (ma- 
chinery), a  little  over  two  million  dollars;  cash  registers  grew  from 
1813,000  in  1900,  the  first  year  in  which  they  were  separately  stated, 
to  $1,144,062  in  1902,  the  other  classes  of  machinery  ranging  down- 
ward in  their  relative  order  of  magnitude,  shoe  machinery,  print- 
ing presses,  stiitionary  engines,  laundry  machinery  and  lire  engines. 

Thus  machinery  alone  formed  in  lyoo  fifty-five  million  dollars' 
worth  of  the  exports  of  iron  and  steel  manufactures  out  of  a  grand 
total  of  $121,913,548  of  iron  and  steel  manufactures  exported  in  that 
year,  or  nearly  one-half  of  the  total.  This  statement  of  "machinery" 
does  not  include  agricultural  implements,  bicycles,  telegraph  and  tele- 
phone instruments,  or  other  articles  not  exclusively  or  chiefly  of 
iron  and  steel.  Adding  only  those  items  of  machinery  included  under 
iron  and  steel  manufactures,  it  may  be  said  that  the  exportations  from 
the  United  States  of  machinery  as  a  group  amounts  to  about  $75,000,- 
000  annually.  Next  in  order  after  machinery  is  the  group  locks, 
hinges,  and  other  builders'  hardware,  amounting  to  six  million  dol- 
lars; wire,  over  five  millions;  pipes  and  fittings,  five  millions;  steel 
rails,  nearly  five  millions;  tools,  three  and  one-half  millions;  struc- 
tural iron  and  steel,  three  millions;  boilers  and  parts  of  engines, 
nearly  two  millions;  castings,  one  and  one-half  millions;  and  other 
articles  ranging  downward  in  their  relative  value,  wire  nails,  firearms, 
pig  iron,  steel  bars,  stoves  and  ranges,  bar  iron,  steel  sheets  and 
plates,  wire  rods,  saws,  cut  nails,  iron  sheets  and  plates,  tacks,  scrap 
iron,  cutlery,  safes,  car  wheels,  tin  plates ;  hoop,  band  and  scroll  iron 
billets,  ingots  and  blooms,  and  iron  rails. 


Single  Cylinder  Gas  Engines  for  Dynamo  Operation, 


The  use  of  a  gas  or  gasoline  engine  that  will  give  regulation  suffi- 
ciently close  for  connection  with  a  dynamo  is  a  point  that  has  been 

considered  for  many  years.  A  machine 
which  has  recently  been  put  on  the  mar- 
ket of  the  single-cylinder  type  is,  it  is 
asserted,  unsurpassed,  except  in  the 
case  of  some  very  large  engines  with 
multiple  cylinders.  This  engine  was  de- 
signed and  patented  by  Leon  de  Tis- 
sandier,  M.  E.,  a  member  of  the  Savage 
&  Love  Co.,  Rockford,  III,  who  are  the 
sole  selling  agents.  It  was  made  ex- 
pressly for  use  with  dynamos  either  di- 
rect connected  or  belted,  for  incandes- 
cent lighting  in  residences,  country 
houses  or  hotels  or  for  battery  charg- 
ing. Its  uniformity  of  speed  is  remark- 
able under  varjing  loads. 
The  engine  may  also  be  adapted  for  machine  shop  practice,  or  any 
other  place  where  power  is  used  with  loads  varying  between  wide 


ImiilN.  The  engine  is  Mihstantially  made  of  the  hesi  materials  in 
generous  proportions;  and  by  tlie  use  of  special  machinery  it  is  pos- 
sible to  guarantee  absolute  interchangcability  of  parts.  'I'hc  machines 
are  comparatively  inexpensive.  The  manufacturers  have  had  twenty 
years'  experience  in  this  class  of  work. 


Variable-Speed  Rope  Transmission. 


The  use  of  rope  for  transmission  purposes  has  of  late  years  as- 
sumed a  position  of  considerable  importance.  One  of  its  chief  ad- 
vantages is  that  the  relation  between  the  two  shafts,  between  which 
power  is  iransmiited,  is  not  fixed  within  such  contparalively  narrow 
limits  as  is  the  case  with  belt  drives.  This  feature  has  been  taken 
advantage  of  in  the  Sturgess  variable  speed  rope  transmission,  which 
we  illustrate.  This  transmission  is  used  for  driving  paper  and  tex- 
tile machinery,  machine  tools,  etc.,  or  for  any  other  purpose  where 
a  speed-changing  device  is  required. 

In  nearly  all  other  forms  of  speed-changing  devices  short  belts 
are  used.  It  has  also  been  a  difficult  matter  to  compensate  properly 
for  the  variations  in  length  of  such  belts,  due  to  the  fact  that  the 
length  of  a  belt  when  passed  around  two  expandable  pulleys,  the  sum 
of  whose  diameters  are  constant,  is  not  uniform  unless  the  shafts  are 
a  great  distance  apart.  Moreover,  it  has  been  a  difficult  matter  to 
make  .1  pulley  which  would  expand  or  contract  and  give  a  positive 
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VARIABLE-SPEED    HOPE     TRANSMISSION. 

driving  diameter.  The  use  of  a  rope  on  the  American  system,  having 
a  tension  carriage,  obviates,  it  is  said,  the  above  difficulties. 

The  transmission  illustrated  herewith  has  two  shafts,  each  carry- 
ing a  pair  of  cones,  the  hubs  of  which  are  embraced  by  collars 
attached  to  a  pair  of  controlling  levers,  which  are  pivoted  at  a 
point  midway  between  the  two  shafts.  These  levers  are  operated 
by  a  right  and  left  hand  screw,  which  may  be  rotated  by  a  hand 
wheel,  chain  or  rope  wheel,  or  any  other  convenient  connection  de- 
signed for  this  purpose. 

In  the  face  of  the  cones  are  milled  a  number  of  dove-tailed  slots 
which  receive  the  dove-tailed  ends  of  a  number  of  segments,  forming 
the  periphery  of  the  pulley.  In  these  segments  grooves  are  turned  of 
proper  shape  to  receive  the  rope.  All  the  corners  and  edges  where 
the  ropes  enter  and  leave  the  segments  are  well  rounded  off  and 
smoothed.  The  thrust  from  the  cones  is  received  on  large  size  ball 
bearings.  The  bearings  being  of  the  ring-oiling  type  the  power  ab- 
sorbed by  the  transmission  is  small  and  its  efficiency  consequently 
high.  The  milling  of  the  slots  is  an  operation  requiring  great  exact- 
ness and  care,  for  which  special  machinery  has  been  designed  and 
constructed. 

The  speed  variation  obtainable  is  5  to  I.  As  the  pulleys  are  capa- 
ble of  high  rotative  speed  considerable  amounts  of  power  can  be 
transmitted  with  apparatus  occupying  comparatively  small  space. 
The  transmission  is  made  in  hanger,  standard  or  wall-bracket  forms, 
i:i  sizes  from  i  hp  to  150  hp.  The  tension  carriage  is  constructed  ac- 
cording to  regular  practice  but  may  be  arranged  in  a  variety  of  ways 
to  suit  local  circumstances.  In  the  smaller  sizes  this  is  incorporated 
in  the  design  of  the  counter  shaft,  in  the  larger  sizes  being  made  sep- 
arate. 

This  transmission  device  is  manufactured  by  the  Sturgess  Governor 
Engineering  Company,  of  West  Troy,  N.  Y.,  builders  of  the  Sturgess 
water  wheel  governors. 
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Canadian  Pacific  Railway  Shops,  Montreal. 


New  Allis-Chalmers  Standard  Reynolds  Corliss  Engine. 


These  shops  are  designed  and  equipped  for  work  which  does  not 
vary  in  character  and  is  adapted  to  the  tools  installed.  Most  of  the 
latter  are  used  for  services  that  vary  so  little  that  they  can  be  most 
economically  operated  by  the  constant-speed  electric  motors,  which, 
in  most  cases,  ha\e  been  installed  for  them.  The  work  in  the  machine 
shop  has  been  divided  into  different  general  classes,  such  as  wheel 
finishing,  moving  parts,  like  links,  pistons,  valves,  etc.,  heavy  turn- 
ing, boring  and  planing.  Brass  finishing  and  other  light  work  is 
done  in  the  gallery  and  the  erection  of  heavy  parts  is  done  in  one 
of  the  side  aisles.  By  this  arrangement  variable-speed  motors  have 
been  dispensed  with  and  in  a  total  of  about  200  electric  motors  only 
15  are  of  variable  speed. 

The  system  adopted  is  three-phase,  6oo-volt  current  without  trans- 
formers. This  gives  550  volts  at  the  motors  and  has  the  advantage 
of  requiring  about  10  per  cent,  less  copper  in  the  conductors.  There 
are  three  soo-kw,  three-phase,  600-volt  and  one  375-kw  alternating 
generators  made  by  the  Canadian  General  Electric  Company,  each 
of  them  driven  by  a  separate  direct-connected  "SO-hp  engine  of  new 
type  Corliss  valve  gear,  making  150  r.p.ni.  and  built  by  the  Robb 
Engineering  Company,  Amherst,  N.  S.  All  motors,  except  those 
otherwise  mentioned,  are  of  from  5  to  50  hp  of  the  induction  type, 
three-phase,  5SO-volt  machines  made  by 
the  Canadian  General  Electric  Company. 
The  fifteen  direct-connected  motors  have 
a  speed  variation  of  4 :  i  and  are  on  the 
three-wire  system,  using  no  and  220- 
volt  current.  The  contract  for  them  has 
not  yet  been  let,  but  will  probably  be 
awarded  to  the  Canadian  General  Elec- 
tric Company. 

There  is  a  standard  three-phase  switch- 
board with  four  generator  distributing 
and  exciter  panels  of  the  General  Elec- 
tric type.  Outside  wiring  is  done  with 
overhead  construction,  bare  copper  main 
feeders  running  from  roof  to  roof.  In 
the  building  is  a  mixed  system  of  open 
porcelain  cleats  and  slow-burning  water- 
proof wire  on  the  ceilings,  and  Richmond 
conduits  and  rubber-covered  wires  on 
the  side  walls.  Panel  boxes  are  supplied, 
however,  for  every  10  kw  of  lighting  and 
for  every  100  hp  of  motor  wire.  There 
are   no- volt  enclosed  arc   lamps  of  the 

Canadian  General  Electric  make  for  shop  illumination  supplemented 
by  standard  i6-cp  incandescent  iioevolt  lamps.  There  are  approx- 
imately 400  arc  lights  and  3,800  incandescent  lights  in  the  yards  and 
shops.  In  the  passenger  car  shops  the  lights  are  spaced  equi-dis- 
tantly  and  low-tension  arc  lamps  are  installed  on  account  of  their 
economy  and  better  results  for  general  illumination.  In  the  yards 
there  are  50  enclosed  series  arc  lamps  of  high  potential. 

Yard  transportation  is  provided  by  the  lo-ton,  77-ft.  span  girder 
crane  in  the  midway  and  the  lo-ton,  57-ft.  span  girder  crane  at 
right  angles  to  it,  which  distribute  materials  back  and  forth  between 
the  iron  foundry  and  machine  shop,  and  are  each  operated  by  three 
direct-current,  220-voIt  motors  of  25  hp  for  the  hoist  and  8  hp  for 
traversing.  There  is  also  a  yard  transfer  table  operated  by  a  20-hp, 
S50-volt  motor.  The  shops  are  equipped  with  a  complete  telephone 
system  for  a  75-drop  switchboard  and  50  telephones,  connected  to  the 
long-distance  wires.  They  are  metallic  circuit,  with  motor-generators 
for  ringing  and  self-restoring  drops. 

The  electrical  department  of  the  Canadian  Pacific  Railway  Com- 
pany is  installing  all  of  the  electrical  wiring.  The  general  office  at 
the  plant  is  wired  throughout  with  conduit  concealed  work,  and  in 
every  room  there  is  a  belt  line  of  wire  running  around  the  oak  walls 
near  the  ceiling  behind  oak  molding  which  can  be  removed  and  a 
light  connected  to  it  at  any  point  without  disturbing  the  line.  In  the 
shops  the  small  machine  tools  are  arranged  in  groups,  which,  in  most 
instances,  are  operated  by  a  motor  seated  on  an  overhead  platform 
between  the  roof  trusses.  As  already  noted.  Mr.  C.  H.  Hines  has 
recently  been  appointed  electrical  engineer  for  the  company.  The 
Canadian  Pacific  is  one  of  the  most  progressive  railroad  systems 
on  this  continent,  and  its  present  utilization  of  electricity  in  its 
shops  is  but  another  indication  and  proof  of  the  fact.  It  has  been 
rumored  or  understood  that  the  company  does  not  intend  to  stop 
short  at  equipping  its  Montreal  shops  with  electric  pow-er,  but  will 
fit  up  other  of  its  shops  in  like  manner. 


We  illustrate  herewith  a  new  Corliss  engine  which  is  being  brought 
out  by  the  Allis-Chalmers  Company  from  the  designs  of  Irving  H. 
Reynolds.  .The  field  of  Corliss  engine  design  has  been  so  fully  worked 
over  in  the  past,  and  the  accepted  designs  have  become  so  simple  that 
no  strikingly  novel  designs  are  to  be  expected.  The  present  machine, 
however,,  represents  the  experience  of  twenty-six  years,  and  combines 
all  of  the  desirable  elements.  Engines  of  the  type  illustrated  are  being 
built  in  seven  sizes,  ranging  from  50  to  500  hp,  and  are  designed  for 
steam  pressures  up  to  150  lbs.  They  are  built  of  somewhat  shorter 
strokes  than  have  heretofore  been  customary  in  Corliss  engines,  with 
the  idea  of  economizing  in  space  and  making  the  construction  more 
rigid.  The  speeds  are  also  somewhat  higher  than  usual,  ranging 
from  no  to  150  r.p.m.,  although  these  speeds  are  not  higher  than 
those  at  which  the  Reynolds-Corliss  engines  of  older  design  are  fre- 
quently operated. 

The  frame  is  cast  in  one  piece  with  the  slide,  the  construction  being 
of  the  box  type,  resting  on  the  foundation  for  its  entire  length.  The 
main  bearing  shells  are  bored  into  the  frame,  thus  insuring  a  solid 
bearing  and  also  permitting  the  easy  removal  of  the  shells  by 
rolling  them  out  around  the  shaft.  The  slide  is  of  the  barrel  type 
with  bored  guides.    The  crosshead  is  fitted  with  babbitt-faced  shoes 


CORLISS   ENGINE. 

with  wedge  adjustment.  The  piston  rod  is  screwed  into  the  cross- 
head  and  held  firmly  with  a  steel  lock  nut.  The  cylinder  is  of  the 
round-cornered  type,  fitted  with  double-ported  steam  and  exhaust 
valves,  lagged  with  planished  steel.  The  cylinder  is  set  on  a  cast- 
iron  base  plate,  which  extends  under  the  valve  gear,  serving  as  a  drip 
pan. 

The  valve  gear  is  of  the  usual  Reynolds  Corliss  type,  the  wrist  plate 
being  of  skeleton  pattern  and  fitted  with  a  new  type  of  disconnecting 
device  which,  while  clamping  the  hook  rod  firmly,  is  very  easily  de- 
tached by  hand.  The  dash-pots  are  of  differential  plunger  type  with- 
out leathers  or  packing  of  any  kind.  The  regulator  is  of  the  high- 
speed, weighted  type,  designed  to  control  the  engine  within  narrow 
limits  of  speed  variation.  The  connecting  rod  is  of  steel  with  solid 
forged  ends,  fitted  with  bronze  boxes,  babbitt-lined  on  the  crank-pin 
ends,  the  boxes  being  adjustable  by  means  of  screw  actuated  wedges. 
The  crank  is  of  plain  type,  polished  on  the  face,  and  is  protected 
by  a  planished  steel  oil  guard,  not  shown  in  the  cut. 

The  engines  are  fitted  either  with  belt  fly-wheels,  as  shown,  or  with 
square  rim  wheels  where  used  with  direct-connected  generators.  The 
crank  and  cross-head  pins  and  main  journals  are  of  a  size  ordinarily 
used  with  heavy-duty  engines. 


Stromberg-Carlson  Rochester  Plant. 


The  Rochester  Union  and  Advertiser  of  November  13  gave  an  ex- 
cellent illustrated  description  of  the  Stromberg-Carlson  Telephone 
Manufacturing  Company's  plant  in  that  city.  The  company  is  now 
enlarging  this  plant,  and  when  the  new  building  is  completed  the 
company  will  require  the  services  of  about  3,000  employees.  Every 
modern  facility  for  quick  and  economical  production  of  apparatus 
in  large  quantities  is  being  installed. 
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The  Intramural  Power  Plant  at  ihc  Louisiana  Purchase 

Lxposition. 

One  of  the  most  inicrtsiing  exhibits  atiiong  many  hirRc  and  impres- 
sive power  units  in  Machinery  Hall  at  the  I-oni>iana  I'm  chase  Ex- 
positiim  will  l)c  the  electric  (generating  e(|nipnK'nt  by  the  Crockcr- 
Wluclcr  Company  for  the  supply  of  power  to  ihc  intramural  rail- 
way. 'l"he  plans  lor  this  plant  provi<lc  for  a  generating  capacity  of 
4,400  kw  and  the  construction  of  the  machine  to  furnish  this  power 
is  well  under  way.  This  power  will  he  supplied  by  eight  units,  each 
consisting  of  a  standard  Crocker- Wheeler  railway  type  generator 
direct-connected  to  the  prime-mover,  the  sizes  being  as  follows: 
Two  of  ooo-kw  capacity,  running  at  too  r.p.m.,  one  to  be  driven  by 
a  Hor.sig  i.5ix)-hp  gas  engine  and  the  other  by  a  Huckeyc  horizontal 
cross-cotnpuund  engine:  three  of  500-kw  c.ipacity,  one  to  run  at 
100  r.p.m.,  and  be  driven  by  an  engine  built  by  the  Murray  Iron 
Works,  and  the  other  two  to  run  at  135  r.p.m.,  and  be  driven  by 
Brown  Corliss  engines;  one  of  400-kw  capacity,  to  be  driven  at  150 
r.p.m.  by  a  llarrisburg  liori/ontal  tandcm-conipoiind  engine,  and  one 
of  loo-kw  capacity,  to  be  driven,  by  a  Doble  water  wheel  at  700  r.p.m. 

With  the  exception  of  the  differences  in  size  and  details  as  to  the 
proportions,  the  several  generators  are  similar.  The  cast-iron  mag- 
net frame  is  of  the  internally-flanged  type,  parted  on  its  horizontal 
diameter  and  bolted  together  by  flanges  on  the  inside.  The  poles 
are  of  mild  steel  cast-welded  into  the  frame  giving  a  minimum  mag- 
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netic  reluctance  and  a  maximum  strength.  The  field  coils  are  made 
up  in  two  or  three  sections  which  are  individually  wrapped,  taped 
and  insulated,  and  separated  from  one  another  by  small  wooden 
blocks  to  improve  the  heat  radiating  qualities.  To  allow  the  remov- 
ing or  replacing  of  the  coils  the  pole  shoes  are  detachable.  The 
armature  is  of  the  iron-clad  type,  consisting  of  a  toothed  core  of 
laminated  mild  steel  in  the  slots  of  which  the  windings  are  protected 
by  wooden  wedges  fitting  in  notches  near  the  tips  of  the  teeth.  Very 
careful  attention  is  given  to  the  insulation,  the  formed  conductors 
being  bound  and  shellaced  and  the  slots  lined  with  heavy  insulation. 
The  commutators '  are  constructed  of  high-grade  drawn  copper 
with  ample  surfaces  to  carry  current  without  undue  heating  and  to 
give  a  large  radiating  capacity.  Each  brush  rigging  consists  of  a 
rocker  ring  held  by  brackets  bolted  to  the  field  frame,  which  in  turn 
supports  brush  holder  arms  with  independent  brushes  on  each.  The 
brush  holders  are  of  the  parallel  movement  type  characteristic  of 
the  Crocker-Wheeler  apparatus.  On  each  one  four  sets  of  lami- 
nated copper  strips  carry  the  current  and  control  the  movement  of 
the  brush  from  or  towards  the  commutator,  always  maintaining  the 
same  angle  with  its  surface.  This  causes  the  brushes  to  wear  away 
evenly,  and  as  they  become  shorter  allows  them  to  be  extended  and 
clamped  in  a  new  position  without  altering  the  surface  of  contact. 
The  brush  pressure  is  regulated  by  a  helical  spring,  which  does  not 
carry  current,  and  hence  is  less  inclined  to  heat  and  vary  its  tension. 
When  desired,  the  brushes  may  be  lifted  from  the  commutator  and 
held  away  from  it  by  a  half  turn  of  the  adjusting  screw.  This  is  a 
feature  that  is  especially  useful  when  it  is  expedient  to  test  indi- 
vidual brush  resistances,  or  certain  windings  for  grounds.  To  com- 
pensate for  any  inequalities  among  the  magnetic  circuits,  the  brush 
holder  arms  may  be  shifted  independently  or  to  secure  the  position 


of  iparklchS  comnnitnlion.     When  liic  various  circuits  are  in  e(|uili- 
hrium,  the  entire  rocker  ring  may  be  revolved  by  the  hand  wheel. 

1'he  plant  will  be  of  interest  not  oifly  to  technical  men,  but  to  the 
public  in  general,  as  in  it  are  contained  the  three  prime-movers  now 
used  for  the  generation  of  electric  power,  steam,  gas  and  water.  The 
application  of  these  units  of  motive  power  to  generators  of  a  variety 
(if  sizes  will  form  a  most  interesting  sight   for  cxpokilion  visitors. 


Time  Switch  Box. 


A  compact  and  convenient  form  of  tune  switch  is  shown  in  the 
accompanying  cut,  which  illustrates  the  box  of  the  Hartford  Time 
Switch  Company,  of  Hartford,  Conn.  It  has  a  japanned  iron  case 
with    double   floors   and   is    prmif   against    dust    and    weather.      The 


TIME  SWITCH    BOX. 

outer  door  is  secured  by  a  tumbler  lock.  It  is  wound  once  a  week 
by  an  eight-day  Seth  Thomas  clock  mechanism.  The  switch  auto- 
matically opens  and  closes  the  circuit  at  any  predetermined  time. 
When  the  automatic  use  of  the  switch  is  not  desired,  it  can  be  in- 
stantly disconnected  from  the  clock.  The  hand  trip  provides  an 
independent  means  for  operating  the  switch.  The  time  for  automati- 
cally operating  the  switch  can  be  quickly  and  easily  changed. 

The  switch  is  of  the  rotary,  double-contact  type,  with  quick 
break  of  approved  length.  The  operation  is  entirely  mechanical 
and  no  magnets  are  used.  By  a  special  attachment  the  Hartford  time 
switch  can  be  arranged  to  light  show  windows  or  signs  for  two 
periods  each  night. 


Solid  Expanding  Sleeve. 


An  im.proved  solid  expanding  sleeve  which  is  specially  adapted  for 
fastening  securely  telephone  backboards,  etc.,  in  brick,  stone  and 
cement,  has  been  brought  out  by  James  S.  Barron  &  Co.,  of  200-206 
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West  Broadway,  New  York  City.  It  is  shown  herewith.  It  is  made 
of  one  piece,  and  is  equally  suitable  for  screws  with  wood  or  machine 
threads,  and  with  any  number  of  threads  to  the  inch.  A  detailed 
description  is  not  necessary. 


Conduit  Contract,  Manchester,  Mass. 


G.  M.  Gest,  of  New  York,  Boston  and  Cincinnati,  has  been 
awarded  the  contract  for  the  installation  of  a  complete  conduit 
system  by  the  Manchester  Electric  Company,  of  Manchester,  Mass., 
the  ideal  seaside  resort  of  many  of  New  England's  best  and  wealth- 
iest families,  whose  beautiful  mansions  are  all  that  artistic  and 
architectural  design  can  accomplish,  surrounded  here  and  there  by 
well-kept  pretty  farms,  ranging  in  size  from  50  to  100  acres  each. 
The  fact  that  so  large  a  system  is  now'  being  installed,  requiring 
nearly  a  quarter  of  a  million  feet  of  conduit,  and  covering  fifteen 
miles  of  streets,  in  what  one  might  call  a  country  residential  place, 
is  to  say  the  least  "unique." 
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Financial   Intelligence. 

THE  WEEK  IN  WALL  STREET.— Continued  steadiness  and 
strength  characterized  the  railway  stock  market  during  the  week, 
notwithstanding  the  dullness,  persistent  hammering  and  weakness  in 
the  neglected  and  less  prominent  industrial  stocks,  which  were  the 
principal  objects  of  bear  attacks.  Money  rates  were  firmer,  but  this 
had  little  effect  on  the  general  market.  United  States  Steel  shares 
were  (|uict.  They  acted  independently  of  other  industrials  and 
eflforts  to  depress  them  were  less  successful.  The  traction  stocks 
were  steady  to  strong  with  continued  talk  about  a  possible  combina- 
tion of  such  interests  in  Greater  New  York.  Brooklyn  Rapid  Transit 
made  a  net  gain  of  i  point  for  the  week's  business,  closing  at  sgyi 
after  having  touched  s&y^,  the  lowest  point  of  the  week.  Metropoli- 
tan Street  Railway  also  responded  to  the  favorable  influence  and 
made  a  net  gain  of  2%  points,  closing  at  Ii6.>^.  The  extreme  quo- 
tations for  this  stock  were  114,  the  lowest,  and  117^,  the  highest. 
General  Electric  showed  some  weakness  and  closed  at  1S4Y2,  this 
being  a  net  loss  of  J/2  point.  The  lowest  point  was  152  and  the 
highest  ISSJ^.  Westinghouse  common  closed  at  138,  and  preferred 
170,  the  former  being  a  net  gain  of  i  point.  Western  Union  made 
a  fractional  gain,  closing  at  85^.  Following  are  the  closing  quota- 
tions of  December  i : 


NKW  YORK. 


Nov.  21  Dec.  1 

American  Tel.  &  Cable 77  7.5 

American  Tel.  &  Tel 125  128 

ADiencan  iJist.  Tel 28  2.5 

Brooklyu  Rapid  Transit  . . .     38»J  3!!*; 

Commercial  Cable 140  14.5 

Mectric  Biiiit 23  21 

Electric  Boat  pfd 48  45 

Electrin  Lead  Reduction. .  .        %  % 

Eaectric  VehicW 5>i  hhv 

Eaectric  Vehicle  pfd 8  8 


Nov.  24  Dec.  1 

(ieneral  EUectric l,52H     158 

Hudson  River  Tel 

Metropolitan  St.  By 115^     \\1H 

N.  E.  Klec.  Veh.  Trns 

N.  Y.  &  N,  J.  Tel 

Marconi  Tel 

Western  Union  Tel »i%       88 

Westinghouse  com 137        140 

Westinghouse  pfd 187         170 


BOSTON. 

Nov.  24  Dee.  1                                                        Nov.24  Dec.  1 

American  Tel.  &  Tel    25           128  Western  Tel.  &  Tel.  pfd.. ..  7!)  80 

Cumberland  Telephone *115        *I15  Mexican  Telephone IH  l\^ 

Edison  Elec.  Ilium *241          24mi  New  Eneland  Telephone  ..  120  120 

aeneral  Electric 1.52          155  Mass.  Elec.  By..  17^6  10 

Western  Tel.  &  Tel 1%          1^  Mass.  Elec.  By.  pfd 78  77 

PHILADELPHIA. 

Nov.  24  Dec.  1                                                      Nov.  24  Dec.  1 

American  Ballways 41           40  Phila.  Traction 05  95 

Elec.  Storage  battery 47           4.9  Phila.  Electric  5'.^  o'4 

Elec.  Storage  Battery  pfd.        47           4«  Phila.  Kapid  Trans IIH  U'A 

Elec.  Co.  of  America 7% 


CHICAGO. 


Central  Duion  Tel. 

Ohicai;o  Edison 

Chicago  City  Ry 

OhicaeoTel.  Co  .... 
National  Carbon 


Nov.  24  Dec.  1 


184 

io 


185 
20 


Nov.  24  Dec.  1 

National  Carbon  pfd 87  87 

MetropolitanElev.com 17  17 

Onion  Traction  5  5 

Union  Traction  pfd 28  28 

*Asked 


BELL  TELEPHONE  EXPENDITURES.— It  has  been  estimated 
in  Boston  that  the  new  cash  requirements  yearly  for  the  American 
Telephone  &  Telegraph  Company,  i.  e.,  the  whole  Bell  telephone  sys- 
tem, reach  $30,000,000,  and  that  this  must  largely  or  wholly  be  raised 
in  New  England.  The  Boston  Neivs  Bureau,  discussing  this,  says : 
"The  Bell  companies  to-day  are  giving  loo  good  a  service  for  money 
received ;  in  other  words,  rates  are  too  low,  and  they  must  be  ad- 
vanced. Then  again,  it  must  not  be  forgotten  that  the  American 
Company  issues  stock  upon  which  it  pays  714  per  cent,  dividends  to 
take  up  securities  which  net  the  company  an  average  of  less  than 
6  per  cent.  The  balance  of  its  income  must  be  made  up  from  royal- 
ties, now  reduced  to  a  minimum,  and  from  the  earnings  of  long- 
distance lines  and  supplies.  There  are  few  people  who  correctly  un- 
derstand the  instrument  statement  which  the  American  Company 
issues  each  month.  This  statement  in  reality  represents  every  in- 
strument in  use,  including  switchboard  telephones  and  dead  heads, 
and  official  telephones  and  many  furnished  at  reduced  rates.  Two 
instruments  are  reported  for  each  subscriber.  On  January  i,  1903, 
the  company  reported  connected  1,277,583  telephone  subscribers,  and 
in  the  hands  of  licensees  3,150,320  instruments,  but  the  subscribers 
using  two  each  would  utilize  2,555,976  of  these  instruments,  showing 
594,344  instruments  not  used  by  subscribers,  or  over  18  per  cent,  of 
the  total  amount  outstanding.  Most  of  these  are  probably  subscribers' 
extension  sets.  Another  large  item  in  connection  with  the  business 
not  usually  taken  into  consideration  is  the  fact  that  in  order  to  gain 
the  use  of  515,262  instruments,  the  net  gain  this  year  to  date,  the 
company  had  to  put  out  923,978  and  take  back  408,716.  It  has  always 
been  the  experience  of  the  licensee  companies  that  in  order  to  gain 
one  subscriber  they  must  put  in  two  and  take  out  one.      It  is  certain 


that  the  tendency  of  telephone  rates  in  this  country  is  not  downward, 
because  the  tendency  is  continually  to  increase  the  burden  and  work 
of  the  telephone.  In  some  places,  a  few  years  ago,  a  telephone  oper- 
ator could  attend  to  the  calls  of  75  or  100  subscribers ;  now  the  same 
operator  can  attend  only  to  the  needs  of  25  subscribers,  and  in  some 
places  the  calls  of  less  than  10  subscribers  have  to  be  grouped  to- 
gether under  one  operator  for  proper  attention." 

U.  G.  I. — It  is  stated  from  Philadelphia  that  the  declaration  of  a 
dividend  of  J4  of  i  per  cent,  on  Paterson  &  Passaic  Gas  &  Electric 
stock  is  but  the  beginning  of  iminediate  and  regular  returns  for 
the  United  Gas  Improvement  Company  on  several  groups  of  its 
investments  in  Northern  New  Jersey  gas  properties.  The  Paterson 
&  Passaic  Gas  &  Electric  dividend  is  made  under  guarantee,  and 
dividends  will  this  year  also  be  declared  on  the  stock  of  the  Essex 
&  Hudson  Gas  Company  and  the  Hudson  County  Gas  Company, 
under  the  terms  of  similar  leases  made  with  the  same  guarantor — 
the  Public  Service  Corporation  Company,  of  New  Jersey.  The  in- 
terest of  the  United  Gas  Improvement  Company  in  each  of  the 
three  gas  companies — the  Paterson  &  Passaic  Gas  &  Electric  Com- 
pany, the  Hudson  County  Gas  Company  and  the  Essex  &  Hudson 
Gas  Co'mpany  is  a  majority  of  the  stock,  which,  by  the  way,  was 
received  in  consideration  of  its  guarantee  on  certain  underlying 
obligations.  The  dividends  which  the  United  Gas  Improvement 
Company,  as  owner  of  a  majority  of  the  stocks  of  these  three  com- 
panies will  receive  are  on  an  increasing  sliding  scale,  and  the  im- 
portance of  this  item  of  guaranteed  income  is  evidenced  by  the  fact 
that  at  the  maximum  rates,  or  8  years  hence,  the  United  Gas  Im- 
provement Company  will  receive  from  this  source  over  $770,000  per 
annum.  This  is  an  amount  equal  to  more  than  one-fourth  the 
amount  required  to  pay.  the  8  per  cent,  stock  dividend  on  the  entire 
$36,725,000  United  Gas  Improvement  stock  outstanding,  or  $2,938,000. 

HARTFORD  LIGHTING  INTERESTS.— According  to  advices 
from  Hartford,  Conn.,  a  deal  by  which  the  Hartford  City  Gas  Light 
Company  will  shortly  pass  into  control  of  the  United  Gas  &  Elec- 
tric Company  of  New  York,  as  a  holding  corporation,  is  nearly  com- 
pleted. A  majority  of  the  stockholders  of  the  Hartford  Company 
are  said  to  have  accepted  an  ofifer  for  the  exchange  of  their  stock, 
share  for  share,  for  the  preferred  stock  of  the  holding  company,  with 
20  per  cent  of  the  common  stock  of  the  new  company  thrown  in. 
The  stock  of  the  Hartford  Company  is  now  $750,000,  and  is  rated  at 
200.  Under  the  proposed  change,  the  holding  company  will  have  a 
capital  of  $1,500,000.  of  which  one-half  will  be  preferred  stock  on 
which  a  guaranty  of  8  per  cent  dividends  is  given,  and  the  other 
half  will  be  common  stock. 

DIVIDENDS. — The  Chicago  City  Railway  directors  have  de- 
clared the  regular  quarterly  dividend  of  2]4.  per  cent.,  payable  De- 
cember 30.  The  first  dividend  that  the  San  Francisco  Gas  &  Electric 
Company  has  been  able  to  pay  since  the  time  Claus  Spreckels  opened 
war  upon  it  has  been  declared,  it  being  at  the  rate  of  $2.50  per  share, 
amounting  in  all  to  about  $350,000.  Now  that  "the  cruel  war  is 
over,"  this  corporation  having  bought  up  its  rivals  at  an  expense  of 
many  millions  in  bonds,  new  stock  and  cash,  the  company  has  an 
assured  ample  revenue,  and  the  board  of  directors  concluded  that 
the  giving  of  a  dividend  without  further  delay  to  the  patient  stock- 
holders would  be  a  good  stroke  of  policy. 

Commercial  Intelligence, 

THE  WEEK  IN  TRADE.— Retail  trade  was  stimulated  in  all 
seasonable  lines  by  the  continued  cold  weather.  Manufacturing  in- 
dustry shows  some  weak  spots.  One  hundred  thousand  cotton  mill 
hands  of  Southern  New  England  have  quietly  accepted  lower  wages;  ' 
15,000  employees  of  paper  mills  are  idle  at  present,  partly  because  of 
dull  trade,  but  also  because  of  low  water  in  the  streams,  and  in 
Colorado,  Wyoming  and  Utah  strikes,  accompanied  by  violence, 
curtail  production,  limit  industry  and  interfere  with  distribution. 
There  are  some  favorable  features  among  the  industries,  however. 
There  is  a  better  tone  in  iron  and  steel  production,  although  shut- 
downs are  numerous ;  foundry  iron  is  in  rather  better  demand  and 
a  good  deal  of  iron  has  gone  abroad  as  ballast  for  cotton  ships. 
Finished  products  are  rather  dull  and  domestic  buyers  are  somewhat 
reserved,  but  the  extension  of  a  reduction  in  railway  freights  to 
other  lines  of  iron  and  steel  give  prospects  of  a  large  future  export 
business.     Other   metals   are   dull,   with  copper  and   lead   weak.     In 
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copprr  |>rirc.s  furtlirr  (Iccliiu-il  anil  itirrc  was  no  iinprovciiiciit  in  tlic 
dciiKiml.  'I'lic  ullu'ial  qiiulaiiuiis,  wliicli  have  brcii  rcdtict'd,  arc  a<i 
follows:  l.akc,  ij>4  to  ijc. ;  clcclrolytic,  I2)m  to  iJJic;  casting 
stock,  i.*Jj  to  l.''i4C.  Utiildini;  is  soiiicwliut  restricted  on  acroiint 
of  the  advanced  stage  of  the  season;  lumber  is  (jitiet  for  domestic 
trade,  but  export  demand  is  active,  and  hardware  continues  good, 
all  things  considered.  The  business  failures  for  the  five  business 
days  ending  with  November  26,  as  reported  by  liradstreet's,  num- 
bered i(>7,  against  .•J4  the  week  previous,  and  182  the  corresponding 
week  of  hiNl  year. 

FREIGHT  AND  KORIiIGN  TRADE.-Thc  Foreign  Trade  As- 
sociation of  America,  which  was  chartered  recently  under  the  laws 
of  the  State  of  New  York,  to  promote  the  export  tratle  of  the  coun- 
try, held  its  fir>t  regular  meeting  this  week.  The  subject  under  dis- 
cussion was  the  recent  concession  of  33''j  per  cent,  granted  to  the 
United  Stales  Steel  Corporation  by  the  Trunk  Line  Association  on 
freight  rates  on  manufactured  iron  and  steel  products  for  export. 
The  feeling  among  other  manufacturers  is  that  this  is  a  discrimina- 
tion against  other  classes  of  manufactured  products,  and  resolutions 
were  adopted  calling  for  the  appointment  of  a  special  committee,  to 
be  known  as  the  Export  Rate  Committee  of  the  Foreign  Trade  As- 
sociation of  America,  authorized  to  employ  independently  the  ablest 
counsel  and  rate  experts  and  to  collate  information  "tending  to  cause 
rates  for  export  business  to  be  reduced  to  a  basis  more  in  harmony 
with  actual  rci|uirements."  The  following  officers  were  elected,  to 
serve  until  January  12,  when  the  first  annual  meeting  will  be  held 
and  officers  elected  .for  1904:  President,  Aristides  Martinez,  of 
Longman  &  Martinez;  first  vice-president,  W.  C.  King,  of  the  Gen- 
eral Chemical  Company :  second  vice-president,  R.  R.  Fogel,  of  R.  R. 
Fogel  &  Co.;  treasurer,  William  M.  Hollins,  of  H.  R.  Hollins  & 
Co. ;  secretary,  W .  E.  Simpson,  editor  of  the  Banker  and  Miner  of 
Mexico.     These  ofliccrs  also  constitute  the  board  of  directors. 

BELL  TELEPHONE  OUTPUT.— The  American  Telephone  & 
Telegraph  Company  instrument  statement  for  the  month  ended  Oc- 
tober 30  and  since  December  20  compares  with  the  month  ended 
October  30  and  the  period  from  December  20  in  previous  years  as 
follows : 

1903.  1902.  1901. 

Gross  output    111,749  92,601  95,655 

Returned    49.885  37.155  23.374 

Net  output   61,864  55.446  72,281 

Since   Dec.   20: 

Gross  output    923,978  900,935  778,826 

Returned     408,716  383,844  324,663 

Net  output    515.262  517.091  454.163 

Total    outstanding     3.665,582  3,042,697  2,406,979 

RAILS  FOR  MEXICAN  TRACTION  COMPANY.— The  Mex- 
ican Traction  Company,  of  which  M.  R,  McAdoo,  15  Wall  Street, 
New  York,  is  president,  and  in  which  James  E.  Oliver,  Julius  Bider, 
Reuben  Miller,  Sr.,  James  H.  Park  and  Frank  B.  Smith,  of  Pitts- 
burg, are  primarily  interested,  has  awarded  the  contract  to  the  Penn- 
sylvania Steel  Company  for  rails  to  be  used  in  the  construction  of 
its  lines  in  and  around  Mexico  City.  In  addition  to  the  Banos  road 
and  the  various  concessions  which  have  already  been  noted  in  these 
columns,  the  company  has  received  a  franchise  permitting  of  the 
building  of  10  more  miles  of  lines  in  the  streets  of  the  Mexican  cap- 
ital down  past  Chapultepec,  to  one  of  the  principal  suburbs.  The 
power  house  equipment,  as  previously  mentioned  exclusively  in 
Electrical  World  and  Engineer,  will  be  of  Westinghouse  man- 
ufacture. 

AUTOMOBILE  TRADE.— It  would  appear  that  statistics  from 
85  per  cent,  of  the  automobile  manufacturers  in  the  United  States  to 
September  3  indicate  that  the  actual  sales  for  the  year  1903  will  be 
11,000  cars,  valued  at  $12,000,000.  This  is  double  the  business  of 
1902,  to  which  must  be  added  the  foreign  importation  of  200  cars 
valued  at  $800,000.  The  importation  of  foreign  cars  is  about  the 
same  as  last  year.  Trade  in  foreign-made  cars  is  probably  at  its 
maximum  and  will  slowly  decline,  as  the  American  manufacturers 
are  rapidly  supplying  the  demand.  It  is  predicted  that  the  business 
of  1904  will  double  that  of  this  year.  Just  how  large  a  percentage 
of  this  business  consists  of  electric  automobiles  is  not  known.  Some 
estimate  it  at  only  10  per  cent.,  or  say  $2,000,000  a  year,  which  seems 
high  or  low,  depending  on  the  point  of  view. 

NEW  ENGINEERING  AND  CONTRACTING  FIRM.— The 
electrical  engineering  and  contracting  firm  of  Muralt  &  Co.,  25  Pine 
St.,  N.  Y..  has  been  formed  for  the  purpose  of  handling  contracts  for 
alternating-current  work  and  for  the  electrification  of  steam  roads. 
The  firm  includes  Carl  Leonard  de  Muralt.  formerly  associated  with 
the  General  Electric  Company:  Union  Elektricitats  Gesellschaft, 
of  Berlin,  and  Brown,  Boveri  &  Co.  His  partner  is  Ellwood  Hen- 
drick.  The  new  concern  proposes  to  make  a  specialty  of  export 
trade,  particularly  in  Mexico  and  South  America,  and  is  already 
figuring  on  some  substantial  contracts  for  the  equipment  of  hydro- 


electric plants.     They  will  act  as  representatives  for  llrown,   llovcri 
&  Co.  on  this  side. 

WIRING  FUR  HOSl'lT.M,  BARRACKS.— Sealed  proposal*, 
subject  to  the  usual  conditions,  will  be  received  until  3  p.  m.,  Decem- 
ber 23,  i</)3,  fur  furnishing  the  labor  and  material  for  the  construc- 
tion, pumping,  gas  piping,  heating  and  electric  wiring  of  a  brick 
hospital  at  Whipple  Barracks,  Arizona.  Plans,  specifications  and 
other  information  can  be  had  there,  and  in  the  ofliccs  of  the  Chief 
Quartermaster,  San  I-'rancisco,  Cal.,  and  Denver,  Colo.,  and  Con- 
structing yuarterniasler,  Fort  Leavenworth,  Kan.  Envelopes  con- 
taining proposals  should  be  indorsed  "Proposals  for  Hospital  at 
Whipple  ll.irracks,  Arizona,"  and  addressed  to  Charles  C.  Walcutt, 
Jr.,  Constructing  Quartermaster. 

SAO  PAULO  SYSTl'IM  TO  BE  EXTENDED.— The  Sao  Paulo 
Tramway,  Light  &  Power  Company,  Limited,  is  about  to  extend  its 
operation  in  Sao  Paulo,  Brazil.  Further  equipment  is  to  be  installed 
in  the  large  hydraulic  plant  on  the  Rio  Tiete,  which  has  Stilwell- 
Bierce  &  Smith-Vaile  turbines  and  General  Electric  generators. 
The  company  has  made  an  offer  to  the  municipality  of  Sao  Paulo 
with  a  view  to  constructing  cold  storage  plants.  The  company,  which 
is  composed  of  Canadian  capitalists  chiefly,  William  Mackenzie  be- 
ing president,  will  find  all  the  necessary  capital.  The  plant,  it  is  pro- 
posed, will  revert  to  the  municipal  authorities  without  charge,  at  the 
expiration  of  twenty  years. 

LOOMIS-PETTIBONE.— The  Loomis-Pettibone  Gas  Machinery 
Company,  52  William  Street,  New  York,  has  decided  not  to  begin 
construction  operations  for  the  present  at  the  huge  plant  which  it 
was  contemplated  to  build  at  Elizabeth,  N.  J.  The  Crossley  (British) 
gas  engines,  which  the  Loomis-Pellibone  people  have  the  American 
rights  to  build,  will  be  turned  out  in  the  meantime,  at  the  HoIthoflF 
Machinery  Company's  plant  at  Cudahy,  Wis.  This  concern  is  con- 
trolled by  the  Loomis-Pettibone  Company.  The  Cudahy  plant  will 
be  extended  at  a  cost  of  some  $150,000.  The  coinpany  is  negotiating 
for  the  installation  of  some  large  gas  engines  in  Mexican  mines. 

CONDUIT  FOR  BELGIAN  AND  RUSSIAN  TELEPHONE 
SYSTEMS. — The  H.  R.  Camp  Company,  of  Aultman,  Ohio,  has  just 
secured  an  important  contract  for  single  conduit  for  the  Brussels 
(Belgium)  telephone  and  telegraph  system.  The 'contract  was  secured 
through  G.  Ernest  Woodman,  of  27  Chancery  Lane,  London,  a  part- 
ner of  Jabes  F.  Cummings,  who  is  now  in  St.  Petersburg  superin- 
tending the  laying  of  the  conduit  for  the  municipal  telephone  and 
telegraph  system.  Some  1,500  tons  of  the  conduit  have  already  been 
shipped  from  the  Raritan  (N.  J.)  plants  controlled  by  the  National 
Fire-Proofing  Company. 

MORE  ELECTRIC  TRACTION  FOR  HONOLULU.— The 
Honolulu  Rapid  Transit  &  Land  Company,  which  operates  about 
20  miles  of  electric  lines  in  Honolulu,  has  acquired  the  Hawaiian 
Tramw-ays  Company's  horse  car  system,  12  miles  long.  The  latter 
is  a  British  enterprise.  Part  of  the  existing  lines  will  be  immediately 
converted  to  electric  motive  power.  The  general  manager  and  pur- 
chasing agent  of  the  new  interests  is  W.  H.  Pain.  His  headquarters 
are  in  Honolulu. 

CANADIANS  IN  MEXICO.— With  reference  to  negotiations  al- 
ready noted  in  this  department  a  dispatch  from  the  City  of  Mexico 
says  that  the  large  electric  light  and  power  plant  and  franchise  of 
the  Siemens-Halske  Company,  of  Berlin,  in  the  City  of  Mexico,  has 
been  acquired  by  the  Mexican  Light  &  Power  Company.  The  latter 
is  composed  of  Canadian  capitalists  w-ho  are  building  a  greater  elec- 
tric generating  plant  and  transmission  lines  near  the  City  of  Mexico. 

LIGHT  RAILWAY  FREIGHT  YARDS.— MacKenzie,  Quarrier 
&  Ferguson.  114  Liberty  Street,  New  York,  have  secured  a  contract 
from  the  Pennsylvania  Railroad  for  a  300-hp  tandem  compound  Har- 
risburg  engine  for  direct  connection  to  a  Sprague  200-kw.  generator. 
The  outfit  is  to  be  utilized  for  lighting  the  freight  yards  at  Green- 
ville, N.  J.  A  contract  is  expected  to  be  closed  within  the  next  few 
days  for  a  good-sized  lighting  outfit  to  be  shipped  to  Australia. 

EQUIPMENT  FOR  NATIONAL  FIRE-PROOFING  PLANT. 
— The  National  Fire-Proofing  Company,  Broadway,  Maiden  Lane 
Building,  New  Y'ork,  is  to  electrically  equip  its  new-  Raritan  (N.  J.) 
plant,  which  is  located  two  miles  above  Perth  Amboy,  and  was 
formerly  known  as  the  Raritan  Hollow  Porous  Brick  Plant.  The 
plant  was  burned  dow-n  last  summer.  The  contracts  will  be  let 
through  the  general  superintendent,  Mr.  J.   C.  Rossi. 

ENGINE  FOR  INDIAN  LIGHTING  PLANT.— The  Reeves  En- 
gine Company,  of  Trenton,  N.  J.,  has  been  allotted  an  order  by  the 
Union  Trading  Company,  of  Madras,  India,  for  a  300-hp  vertical 
cross  compound  engine  for  direct  connection  to  a  200-kw.  genera- 
tor, for  installation  in  a  lighting  plant. 

SUPPLIES  FOR  GERMANY  AND  JAPAN.— The  export  com- 
mission house  of  Richter.  Otten  &  Co.,  81  Pine  Street.  New  York, 
has  a  number  of  fair-sized  orders  and  inquiries  in  hand  for  elec- 
trical supplies,  etc.,  for  shipment  to  Germany  and  France. 
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MORE  TKOLLKY  FOR  NEW  YORK.— The  Metropolitan 
Street  Railway  Company  desires  to  operate  with  the  trolley  on  the 
West  Street  water  front  of  New  York  City,  but  must  obtain  the 
consent  of  two-fhirds  of  the  abutting  property  owners,  and  Mr. 
Hawkes,  as  Dock  Commissioner,  in  behalf  of  the  city,  has  power 
to  give  consent  for  all  the  water  front  property.  The  company  claims 
that  sub-surface  conduits  are  impracticable  under  West  Street  be- 
cause of  the  tide.  It  has  sent  to  property  holders  a  circular  letter 
setting  forth  its  attitude  in  the  matter,  and  telling  what  it  has  done  in 
an  attempt  to  improve  the  service.  It  is  stated  that  after  trying  stor- 
age battery  cars  and  compressed  air  cars  without  success,  the  com- 
pany offered  a  reward  of  $50,000  for  an  available  system,  but  was 
unable  to  secure  one.  Permission  is  asked  for  the  installation  of 
a  system  of  cars  which  can  be  fitted  with  both  overhead  and  under- 
ground trolley.  It  is  objected  that  the  overhead  wires  might  be 
troublesome  on  West  Street,  inasmuch  as  that  is  one  of  the  most 
crowded  thoroughfares  in  the  city,  with  thousands  of  pedestrians 
and  array  of  heavily  laden  trucks,  some  with  burdens  piled  as  high 
as  fifteen  feet  from  the  pavement.  As  to  the  effect  of  the  tide  upon 
an  underground  trolley  conduit,  it  is  pointed  out  that  the  mean  av- 
erage tide  rise  is  five  feet  along  West  Street,  but  there  have  been 
records  of  nine  feet. 

TRACTION  IN  ST.  LOUIS.— The  Western  Electric  Company, 
of  St.  Louis,  well  known  in  the  electrical  manufacturing  and  sup- 
ply field,  has  applied  for  a  franchise  in  the  city  of  St.  Louis  for  an 
elevated  subway  railway.  This  road  will  run  from  Third  and  Wash- 
ington Avenue,  underground,  to  between  Seventeenth  and  Nine- 
teenth streets,  where  it  will  then  come  out  above  the  surface  in  an 
elevated,  west  to  the  city  limits,  terminating  on  the  Watson  Road. 
The  route  of  the  present  franchise  asked  will  be  from  Third  and 
Washington  Avenue  under  St.  Charles  Street,  to  probably  between 
Seventeenth  and  Nineteenth  Streets,  then  in  an  elevated  structure  over 
St.  Charles  Street,  Bell  and  Fairfax  Avenues,  west  to  Taylor  Avenue 
and  south  over  Taylor  to  Manchester  Avenue,  then  west  over  Man- 
chester, Clayton,  Berthold,  Billon  and  McCausland  avenues  to  the 
city  limits  on  the  Watson  Road. 

THE  CHICAGO  SUBWAY.— President  Wheeler,  of  the  Illinois 
Telephone  &  Telegraph  Company  says :  "We  are  pushing  the  con- 
struction of  our  tunnels  and  rails  in  the  downtown  district  post 
haste,  as  we  wish  to  commence  delivery  of  freight  to  wholesale 
houses,  etc.,  by  July  i,  1904.  Few  people  realize  the  vastness  of  our 
enterprise.  Thirty  railroads  enter  Chicago  within  a  radius  of  l^ 
square  miles,  and  the  freight  cars  of  this  giant  aggregation  of  roads 
will  run  along  our  tunnels.  It  is  a  novel  enterprise  taking  the  place 
in  Chicago  of  the  East  and  North  rivers  in  New  York.  In  our  tele- 
phone department  we  are  only  aiming  at  the  moment  to  give  an  en- 
tirely private  service  to  business  men.  We  have  installed  2,500  tele- 
phones up  to  date.  When  our  tunnel  system  is  complete  we  shall 
have  20  miles  of  rails  laid." 

CANADIAN  CORUNDUM.— The  Corundum  Refineries  Com- 
pany has  been  organized  at  Buffalo  with  $1,000,000  capital  to  work 
large  deposits  of  corundum  found  near  Toronto.  Bufifalo  will  be 
the  headquarters  of  the  concern.  The  incorporators  and  officers  are 
John  N.  Scatcherd,  Buffalo,  president ;  John  H.  Tilden,  Hamilton, 
Ont.,  vice-president;  John  E.  Conway,  Buffalo,  treasurer;  J.  H. 
Jewel,  Toronto,  secretary;  Charles  R.  Huntley,  of  the  Buffalo  Gen- 
eral Electric  Company ;  William  H.  Rankine,  of  the  Niagara  Falls 
Power  Company;  James  A.  Roberts,  New  York;  W.  Van  Duzen 
and  H.  H.  Dewart,  Toronto,  and  H.  P.  Coburn,  Hamilton,  directors. 
The  output  of  the  company's  mines  for  the  first  two  years  has  been 
taken  up  already,  it  is  said,  in  Boston. 

NEW  YORK  CENTRAL  ORDERS.— A  number  of  details  were 
given  in  these  columns  last  week  as  to  the  order  placed  by  the  New 
York  Central  Railroad  with  the  General  Electric  Company  for  eight 
turbo-generator  units  of  7,S00  hp.,  and  30  electric  locomotives  of 
2,200  hp.  each.  Mention  was  also  made  of  the  order  for  Babcock  & 
Wilcox  boilers.  We  were  able  to  illustrate  the  turbo-generators, 
giving  dimensional  details.  These  8  will  be  raised  to  10  or  12  ulti- 
mately, for  the  two  proposed  power  plants.  The  boiler  order  will 
reach  a  capacity,  it  is  said,  of  48  boilers,  each  of  628  hp,  or  a  total 
of  30,144  hp.  They  will  be  equipped  with  super-heaters ;  and  Worth- 
ington  surface  condensers  have  been  ordered  from  the  International 
Steam  Pump  Company  of  New  York. 

AUTOMOBILE  SHOW.— According  to  the  list  issued  the  Auto-  ^ 
mobile  Show,  to  be  held  at  Madison  Square  Garden  January  16  to  23,  * 
promises  to  be  the  greatest  industrial  exhibition  ever  held  in  that 
building.  The  demand  for  space  required  a  special  allotment  by 
Frank  W.  Sanger,  of  the  Madison  Square  Garden  Company ;  S.  A. 
Miles,  of  the  National  Association  of  Automobile  Manufacturers, 
and  General  George  Moore  Smith,  of  the  Automobile  Club  of 
America,  who  had  the  matter  in  charge.  There  will  be  152  exhibit- 
ors, occupying  239  spaces.     No  one  concern  is  given  more  than  four 


spaces.     Of  this   number  eighty-eight  are  builders  of  complete  ve- 
hicles.   About  fifty  concerns  were  unable  to  secure  space. 

PLANT  FOR  YTU,  BRAZIL.— A  contract  has  been  entered  into 
by  the  Light  &  Power  Company,  of  Ytu,  Brazil,  for  the  installation 
of  an  electric  transmission  plant  for  the  power  house  on  the  River 
Tiete,  at  a  place  called  Cachoeria  das  Lavras,  situated  about  one  kilo- 
meter from  the  center  of  Ytu.  The  hydraulic  machinery  is  to  be 
furnished  by  the  Lidgerwood  Manufacturing  Company,  and  the  elec- 
tric machinery  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. A.  W.  Foster  is  consulting  engineer.  Dr.  Luiz  Marinho  de 
Azavido  electrician,  and  Franklin  Hatch  hydraulic  engineer  for  the 
Lidgerwood  Manufacturing  Company. 

GAS  ENGINE  AND  GENERATOR  FOR  JAPAN.— The  Mac- 
kay  Engineering  Company,  Singer  Building,  N.  Y.,  has  been  award- 
ed a  contract  for  equipment  to  be  installed  in  a  plant  at  Kobe,  Japan. 
The  engine  will  be  a  Walrath  gas  one  of  125  hp  capacity,  built  by 
the  Marinette  (Wis.)  Iron  Works  Manufacturing  Company.  It 
will  operate  on  illuminating  gas,  and  will  be  direct  connected  to  a 
generator  of  75  kw.  capacity,  made  by  the  Akron  (O.)  Electric 
Manufacturing  Company.  The  Mackay  people  anticipate  the  clos- 
ing in  their  favor  within  the  next  week  or  so  of  three  contracts  for 
lighting  equipments  for  Santiago,  Cuba. 

GOULD  STORAGE  BATTERY  ORDERS.— The  Gould  Stor- 
age Battery  Company,  New  York  City,  Mr.  W.  W.  Donaldson,  sales 
manager,  reports  the  following  recent  orders:  New  York,  New 
Haven  &  Hartford  Railroad  Company,  two  plants  of  55  cells  each,  to 
be  used  for  lighting  the  stations  at  Bristol  and  New  Britain,  Conn. 
These  installations  are  replacements  of  batteries  of  other  makes. 
Narragansett  Electric  Lighting  Company,  Providence,  R.  I.,  positive 
plates  with  an  aggregate  capacity  of  320,000  amp.-hours  as  replace- 
ment of  the  original  installation  of  other  makes,  which  have  been 
in  use  for  some  years. 

SUPPLIES  FOR  THE  LONDON  COUNTY  COUNCIL.— 
Birck  &  Hickman,  of  Whitechapel  Road,  London,  which  concern 
represents  the  British  interests  of  several  American  manufacturers 
of  machinery,  supplies,  etc.,  and  is  one  of  the  largest  handlers  on 
the  other  side,  has  been  chosen,  among  others,  to  supply  the  London 
County  Council  with  electrical  supplies  for  the  coming  year.  As  the 
L.  C.  C.  is  constructing  extensive  lighting  and  power  plants,  etc.,  in 
the  British  metropolis  and  suburbs  the  orders  which  will  eventually 
reach  manufacturers  on  this  side  are  likely  to  be  very  gratifying. 

SOME  INTERESTING  CUTTER  ORDERS.— The  Cutler  Elec- 
tric &  Manufacturing  Company,  of  Philadelphia,  has  just  taken  a 
large  contract  for  triple-pole  circuit  breakers  and  Keystone  instru- 
ments for  direct  current.  The  equipment  is  intended  for  the  light 
and  power  plant  at  the  St.  Louis  Exposition.  Another  interesting 
order  calls  for  150  individual  arm  circuit  breakers  with  hand  switches 
for  the  large  switchboard,  which  the  H.  Krantz  Manufacturing  Com- 
pany, of  Brooklyn,  is  building  for  installation  in  the  Metropolitan 
Life  Building,   Madison   Square,  New  York. 

SOME  MAGNET  WIRE  ORDERS.— The  Magnet  Wire  Com- 
pany, 80  William  Street,  New  York,  has  just  been  awarded  a  con- 
tract by  the  Interborough  Rapid  Transit  Company  for  a  1,500.000 
cm.  cable.  The  Pittsburg  (Pa.)  Railways  Company  has  ordered  a 
good-sized  lot  of  No.  00  trolley  wire.  The  San  Antonio  (Texas) 
Traction  Comapny  has  requisitioned  for  a  fair-sized  quantity  of  No. 
o,  and  the  Chambcrsburg,  Greencastle  &  Waynesboro  (Pa.)  Street 
Railway  Company  is  to  be  supplied  with  a  considerable  lot  of  weath- 
erproof fire  and  trolley  wire. 

THE  NORTHERN  ENGINEERING  WORKS,  crane  builders, 
Detroit,  Mich.,  report  among  recent  sales  electric  cranes  of  from  S 
to  25  Ions  capacity  to  the  following  firms:  Gerst  Brothers,  St.  Louis; 
Olds  Gasoline  Engine  Works,  3  cranes:  Omaha  &  Council  Bluffs 
Railway  Company;  American  Steel  &  Wire  Company;  Green's  Car 
Wheel  Company,  and  hand-power  cranes  of  equal  capacity  to  Cam- 
bria Steel  Company,  Jackson  &  Church,  Indianapolis  &  Cincinnati 
Traction  Company,  besides  several  other  smaller  electric  and  hand- 
power  cranes. 

TRUMBALL  SPECIALTIES  FOR  THE  PACIFIC  SLOPE.— 
The  Trumball  Electric  Manufacturing  Company,  136  Liberty  Street, 
under  the  management  of  J.  D.  Watson,  reports  receipt  of  substan- 
tial orders  for  its  specialties — switches  principally — from  Los  An- 
geles, San  Francisco,  and  other  points  on  the  Pacific  slope.  The 
company  is  bringing  out  a  new  cord  adjuster  and  pendant  switch,  for 
which  there  are  several  orders  waiting. 

MINE  ELECTRIC  HAULAGE.— The  Blackwood  Coal  &  Coke 
Company,  of  Blackwood,  Wise  County.  Va.,  is  contemplating  the  in- 
stallation of  a  400-kw.  three-phase,  6,6oo-vo]t  system  for  distribution 
to  rotary  converters  for  electric  haulage,  etc.,  in  its  mines  recently 
opened  up  at  that  place.  Mr.  J.  Blaine  Replogle  has  accepted  a  posi- 
tion with  the  concern  as  electrician. 


y46 


ELECTRICAL     WORLD     and     ENGINEER. 


Vol..  XLll.  No.  aj. 


DIRECTORY    OF    ELECTRICAL   ASSOCIA- 
TIONS, SOCIETIES,  ETC. 


(Bcncval  Ulcws. 


ThL  TliLliPHONl:. 


(t'ubltsh*-tl   fiist    issue   of   each    month.) 

Amkican  Elictiociibuical  Socirrv.  Secretary,  C  J.  Recil.  gig  Oicttnut 
Sircrl,  riiiladcl|iliia,  I'a.  General  meeting,  VVanliington,  I).  C,  April  7,  8 
and   9,    1904. 

AutaiCAN  KLicrao-TliaaAril^Tlc  Aisociation.  Secretary,  Dr.  C.  E.  Skin- 
ner.   New   Haven,   Conn. 

AuKiicAN  Inititutk  or  KLicraicAi.  Enqiniui.  Secretary,  Kalpli  W. 
I'ope,  95   Liberty  Street,  New  York.     MreliiiKS,  Inul   Friday  cacli  monlli. 

AuaaicAN  Railway,  Miciianical  &  KtacTaiCAL  AsaociATioN.  Secretary, 
Walter  Mower,   ij  Woodward  Ave.,  Detroit,  Mich. 

Amikican  Sucihrv  ok  Mu.nhipal  Imi'Kuvkmknts.  Secretary.  G.  W.  Tillnon, 
Brooklyn,  N.  Y.     Next  meeting,  St.  Louii,  1904. 

AUERICAN  Stkeit  RAILWAY  ASSOCIATION.  Secretary,  T.  C.  Pennington,  aoio 
State   Street,   Chicago. 

Association  of  Kui.son  Illuuinating  Coupanirs.  Secretary,  W.  S.  liar- 
atow.   New  York  City  and   Portland,  Ore. 

Canadian  Klkctrical  Association.  Secretary,  C.  H.  Mortimer,  Toronto, 
Ont.      Next   meeting,   Hamilton,   Ont.,    1904. 

Chicago  Klectbical  Association.  Secretary,  W.  15.  Hale,  24J  South  Jef- 
ferson Street,  Chicago. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
George  B.  Tripp,  Colorado  Springs,  Col.  .VnttiLTl  meeting  last  Wednesday  in 
October. 

Connecticut  State  Street  Railway  Association.  Secretary,  E.  W.  Poole, 
Bridgeport,  Conn.     Annual  meeting  in   November. 

Engine  Builders'  Association  of  the  United  States.  Secretary,  F.  P. 
Ide.    Springfield,    III.      Next    meeting,    December,    1903. 

Electrical  Trades  Society  (Member  Nation.nl  Electrical  Trades  Asso- 
ciation). Secretary,  A.  P.  Eckert,  39  Cortlandt  Street,  New  York.  Board  of 
Directo.'s  meets  second   Friday  of  each   month. 

Illinois  State  Electric  .Association.  Secretary,  H.  E.  Chubbuck,  LaSalle 
III. 

Indiana  Public  Utilities  Association.  Secretary,  A.  M.  Barron,  Indianap- 
olis,  Ind. 

Independent  Telephone  Association  of  the  United  States.  Secretary, 
Frank    G.   Jones. 

Indepe.sdent  Telephone  Association  of  Southern  Indiana.  Secretary,  E. 
W.    Picliardt,    Huntingburg,    Ind. 

International  Association  of  Municipal  Electricians.  Secretary,  Frank 
P.    Foster,    Corning,   N.    Y. 

Interstate  Independent  Telephone  Association.  Secretary,  E.  M.  Cole- 
man, Louisville,  Ky.     Next  meeting,  Chicago,  III.,  December  8,  9  and  10,  1903. 

Iowa  Electrical  Association.     Secretary,  W.  S.  Porter,  Eldora,  la. 

Iowa  Telephone  Association.  Secretary,  C.  C.  Deering,  Dcs  Moines,  la. 
Annual   meeting,    Dcs  Moines,   March  8,    1904. 

Kentucky  Independent  Telephone  Association.  Secretary,  James  Maret, 
Mount  Vernon,   Ind. 

Maine  Street  Railway  Association.  Secretary,  E.  A.  Newman,  471 
Congress  Street,  Portland,  Me. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S.  Clark, 
70  Kilby  Street,  Boston,  Mass.  Meets  second  Wednesday  of  each  month, 
except   July    and    August. 

National  Arm,  Fin  &  Bracket  Association.  Secretary  J.  B.  Magers,  Mad- 
ison, Ind.     Next  meeting  St.  Louis,  July,  1904. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  44  Whitesboro  Street,  Utica,  N.  Y.  Next  meeting 
St.  Louis,  Mo.,   September  14,   15  and   16,  1904. 

New  England  Street  Railway  Club.  Secretary,  J.  H.  Neal,  loi  Milk 
Street,   Boston,   Mass.     Meets  last  Thursday  of   each   month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Liberty  Street, 
New  York. 

National  Electric  Light  Association.  Secretary,  Ernest  H.  Davis,  Wil- 
liamsport,   Pa.      Next  meeting,    Boston,   Mass.,   May   or  June,    1904. 

Northwestern  Electrical  Association.  Secretary,  T.  R.  Mercein,  85 
Michigan  Street,  Milwaukee,  Wis.  Next  meeting,  Milwaukee,  Wis.,  Jan.  20, 
1904. 

Ohio  Street  Railway  Association.     Secretary,  Chas.   Currie,  Akron,  Ohio. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Greenville, 
Ohio. 

Ohio  Society  of  Mechanical,  Electrical  and  Steak  Engineers.  Sec- 
retary,   C.    J.    Miller,    Canton,    O. 

Southwestern  Electrical  Association.  Secretary,  J.  L.  Ellis,  Oklahoma 
City,  Okla.     Next  meeting,  Dallas,  April  or  May,  1904. 

Southwestern  Gas.  Electric  &  Street  Railway  Association.  Secretary, 
Frank  E.  Scovill,  Austin,  Texas. 

Street  Railway  Accountants'  Association  of  America.  Secretary,  W.  B. 
Brockway,  40  Mni-ris  Street,  Yonkers,  N.  Y. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
W.  W.  Cole,  Elmira,  N.  Y.     Next  meeting,  Utica,  N.  Y.,  Oct.   11  and  12,  1904. 

United  Electrical  Contractors'  Association  of  New  York  State.  Sec- 
retary, William  J.  Davis,  Ithaca,  N.  Y.  Next  meeting.  New  York  City,  Jan- 
uary   19,    1904. 

Vermont  Electrical  Association.     Secretary,  C.   C  Wells,  Middlebury,  Vt. 


.N/XSIIS  II.I.E,  AKK.  A  new  •wilchboard  and  the  addition  of  50  niilea  of 
toll  line  ii  c'linlriiiplnled  by  the  ,N'aihvillc  Tclrphone  Cuni|any.  ICurrka  ap- 
paralun  ia  uicil  here,  iind  there  are  185  iiubtcriber*,  who  pay  $1.50  per  month 
for  rriidence  and  %i  tor  bnaineai  lervlcc. 

WASIII.N'GTON,  D.  C. — It  ia  underttood  that  an  agreement  haa  jutt  been 
reached  iictwecn  the  Telephone  Subicribera'  A»iociation  of  the  Dintrict  and 
the  Chraapr.'ike  and  Potomac  Telephone  Company,  by  the  lerma  of  which  the 
proceeding!  inttiliiird  (evrral  ycara  ago  to  enjoin  the  telephone  company  from 
refiiaing  lervice  to  thoar  who  declined  to  pay  ratet  higher  than  tboae  pre- 
acribed  by  the  act  of  Congieaa  of  June  30,    1898,  will  l>e  diacontinued. 

INVERNESS,  FLA. — Seventy-two  lubscribera  arc  furniahed  with  aervice  by 
the  Florida  Telegraph  &  Telephone  Association.  The  company  proposed  build- 
ing as  additional  milea  of  toll  line  in  the  near  future. 

ATLANTA,  GA. — The  Southern  Bell  Telephone  Company  h.i»  petitioned  the 
City  of  Atl.nnta  for  the  privilege  of  placing  its  wires  underground  on  a  number 
of    the   principal    streets. 

ROBERTS,  ILL.— The  Lyman  Telephone  Company  haa  been  incorporated 
with  a  capital  slock  of  $5000.  The  directors  are  C.  Anderson,  I".  S.  Dillcr 
and  G.   W.   Madden. 

GIBSON  CITY.  ILL.— The  Gibson  Home  Telephone  Company  has  been  in- 
corporated to  operate  a  telephone  and  telegraph  system;  capital,  $25,000.  In- 
corporators: A.  L.   Phillips,  B.  G.  Schlosser,  H.  A.  Hall. 

PANA,  ILL. — A  company  of  local  capitalists,  consisting  of  Warren  and  C.  T. 
Penwell  and  B.  Beckenhcimer,  has  bought  controlling  interest  in  the  Pana  & 
Christian  County  Telephone  Company,  with  a  mileage  of  25  miles.  Mr. 
Beckenhcimer  is  president. 

DE  WITT,  ILL.— The  Farm  &  City  Telephone  Company  has  recently  closed 
a  contract  with  the  Interstate  Telephone  &  Telegraph  Company  to  secure  con- 
nection with  Springfield,  Peoria  and  all  northern  and  western  cities.  The 
Farm  &  City  Company  operates  6  exchanges  with  1000  subscribers,  and  expects 
to  change  all  its  circuits  to  metallic.  It  expects  a  growth  of  40  per  cent  in  the 
near  future.     It  uses  Sterling  apparatus.     Mr.  B.  F.  Wasson  is  president 

LASANTVILLE,  I.ND.- Steps  have  been  taken  in  this  city  to  displace  the 
Bell   telephone   system  by  installing  an   independent  system. 

EVANSVILLE,  IND. — The  Cumberland  Telephone  Company  has  reduced 
its  rates  for  residences  for  individual  metallic  circuit  with  long  distance  equip- 
ment from  $3  to  $2.50  per  month;  two-party  line,  same  equipment,  $2  per 
month. 

INDI.ANAPOLIS,  IND.— The  Mitchell  Telephone  Company  has  filed  articles 
of  incorporation.  The  capital  stock  is  $30,000.  The  principal  office  and  ex- 
change will  be  in  Mitchell.  L.  W.  Spencer,  Wm.  McKeane,  A.  H.  Hostetter, 
C.  W.  Coleman  and  Wm.  Rancy  are  the  incorporators. 

RENSSELAER,  IND. — The  largest  farm  in  Indiana  is  owned  and  operated 
by  B.  J.  Gifford  and  contains  32,000  acres  in  the  northern  part  of  Jasper 
County.  In  addition  to  twelve  miles  of  railroad,  his  own  engine  a'nd  cars  to 
draw  his  produce  to  Chicago,  he  maintains  village  stores,  warehouses,  cold 
storage  plants  (schools  by  public  money),  churches  and  over  350  tenement 
houses,  all  of  which  are  connected  by  a  complete  system  of  telephones  which 
in  turn  is  connected  with  the  long-distance  lines. 

TERRE  HAUTE,  IND. — One  of  the  principal  questions  discussed  by  the 
delegates  to  the  Municipal  League  Convention  held  in  this  city  last  week  was 
the  power  to  compel  companies  to  bury  their  wires  in  the  absence  of  a  provision 
in  the  franchise.  An  attempt  is  being  made  by  the  authorities  of  Richmond 
and  other  cities  in  Indiana  to  compel  electric  companies  to  place  their  wires 
underground.  The  opinion  prevailed  that  the  companies  can  be  compelled 
to  bury  their  wires  whether  it  is  provided  in  their  franchise  or  not  The  cost 
of  putting  wires  underground  in  a  territory  covering  one  square  mile  was  es- 
timated to  be  about  $45,000.  A  number  of  Indiana  cities  have  added  a  clause 
to  the  franchise  granting  an  extension  providing  for  the  placing  of  wires 
underground.  In  Ft.  Wayne,  Terre  Haute  and  Indianapolis  the  franchises 
provided  for  placing  wires  underground.  South  Bend  has  a  district  of  four 
square  miles  in  which  the  wires  are  underground. 

RIVERTOX,  IA. — Local  parties  propose  to  buy  the  telephone  exchange  or 
construct   a  new   system. 

SIOUX  CENTER,  IA.— The  Hawarden  Telephone  Company  has  been  granted 
a  franchise   for  a  telephone  exchange. 

MARSHALLTOWN,  IA. — A  farmers'  mutual  telephone  company  has  been 
organized  at  this  place  with  D.  N.  Blair  as  president 

MILLER,  IA. — The  Ellington  Telephone  Company  has  been  formed  in 
Ellington  township  to  build  a  telephone  line  to  Miller. 

PALMER.  I  A. — The  Farmers'  Mutual  Telephone  Company  proposes  a  line 
from  Pomeroy  to  Pocahontas  and  connect  with  Palmer  and  Rusk. 

WATERLOO,  I.A.— The  United  States  Telephone  &  Telegraph  Company  will 
rebuild  the  local  telephone  exchange  at  a  cost  of  $100,000.  Cable  has  been  or- 
dered for  the  work. 

SIOUX  CITY,  IA. — The  Sioux  City  Telephone  Company  will  expend  $350,- 
000  in  installing  a  local  system,  erecting  a  three-story  fireproof  exchange 
building,  putting  in  a  conduit  system,  etc. 

WATERLOO,  IA.— The  Waterloo  City  Council  has  granted  R.  A.  Davidson 
a  20-year  franchise  to  operate  an  independent  telephone  system  in  this  city. 

ALBION,  K.W. — The  Albion  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $1000. 

OWaXGSVILLE,  KY.— The  Owingsville  Telephone  Company  is  being 
formed  by  local  people  and  an  exchange  will  be  installed  some  time  in  the 
near  future. 
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I'ORT  JEFFERSON,  N.  Y.— The  North  Shore  Tele|)lione  Company,  with  a 
capital  of  $7500  was  oreanized  hy  electing  the  following  directors:  Frank  H. 
Tuthill,  of  Rocky  Point;  W.  A.  Davis,  of  Mount  Sinai;  Postmaster  C.  A. 
Squires,  of  Echo;  J.  H.  Davis,  H.  T.  Bayles,  John  E.  Overton,  Charles  V. 
Piatt  and  Ralph  J.  Hawkins,  of  Port  Jefferson,  and  Thomas  N.  Baylcs,  of 
Stony  Brook.  It  is  proposed  to  run  a  local  line  from  Smithtown  to  Wading 
River,  with  a  central  at  Port  Jefferson,  and  give  an  unlimited  service  to  all 
suhscribers,  except  business  places,  at  $10  a  year.  Business  places  will  be 
charged   $15. 

N i:\VBERRY,  MICH.— The  council  has  granted  a  franchise  to  the  Michigan 
Teleplione  Company  which  will  install  an  exchange.  The  project  for  a  muni- 
cipal telephone  system  has  been  abandoned. 

nOKAH,  MINN. — The  Hokah  &  Mound  Prairie  Telephone  Company  has  been 
organized  here  and  will  soon  commence  the  construction  of  a  farmers'  tele- 
phone   line    into    Hokah. 

(IILLAM,  MO. — The  Gillam  Telephone  Company  has  been  incorporated  with 
a  capital  stock  of  $2500.  The  directors  are  VV.  T.  Swinney,  R.  N.  .'\yers  and 
others. 

L.\\VRENCE,  NEB. — The  Lawrence  Telephone  Company,  of  Lawrence,  has 
filed  articles  of  incorporation  with  the  secretary  of  state.  The  capital  stock 
is  $1000.  The  company  will  oper.ite  a  telephone  system  in  Nuckolls  and  ad- 
joining counties. 

STEUBENVILLE,  OHIO.— The  Island  Creek  Telephone  Association  has  been 
ori;anized  here  by  the  election  of  D.   S.   Carr  as  president. 

URBANA,  OHIO. — The  Urbana  Telephone  Company  contemplates  extensive 
improvements.  The  switchboard  capacity  is  to  be  enlarged  and  new  telephones 
installed. 

Z.'\NESVILI.E,  OHIO. — The  Zanesville  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000.  The  directors  are  J.  B.  Rhoads. 
S.  M.  Winn  and  others. 

PLEASANT  HILL,  OHIO.— The  Pleasant  Hill  Telephone  Company  operates 
a  loo-drop  American  s\vitchboard,  and  has  125  subscribers.  Some  additional 
farmers'  lines  are  projected. 

LORAIN,  OHIO. — The  council  has  granted  a  franchise  to  the  Ohio  Tele- 
phone &  Telegraph  Company  to  install  a  Bell  exchange  here  in  opposition  tck 
the  established   independent   company. 

CED.\RVILLE,  OHIO.— The  Cedarville  Telephone  Company  has  elected 
these  directors:  R.  E.  Kerr,  O.  E.  Bradfute,  F.  W.  Turnbull,  J.  H.  Andrew 
and  D.   Bradfute.     The  company  is  planning  improvements  to  its  system. 

ROCKFORD,  OHIO.— The  Rockford  Toll  Line  Telephone  Company  is  op- 
crated  in  connection  with  the  Rockford  Telephone  Exchange  Company,  which 
latter  has   160  subscribers.     The  company  uses  a  200-drop  Sterling  switchboard. 

MEDINA,  OHIO. — A  Eureka  35o-drop  switchboard  is  operated  by  the  Me- 
dina Telephone  Company,  which  has  300  subscribers.  The  recent  growth  of  the 
company  has  been  good,  and  Mr.  W.  B.  Croft,  the  secretary,  reports  a  fair 
outlook. 

CAMBRIDGE,  OHIO.— The  Cambridge  Home  Telephone  Company's  switch- 
board capacity  is  200  drops  (American  type)  and  600  lamps  (North).  There 
are  550  subscribers,  who  pay  $18  and  $24  per  annum  each.  The  company 
owns  70  miles  of  toll   line. 

CROOKSVILLE,  OHIO.— The  newly  organized  Crooksville  Telephone  Com- 
pany has  elected  the  following  officers:  J.  B.  Rhoades,  president  and  general 
manager;  H.  A.  Skidmore,  secretary,  and  Wm.  Harris,  treasurer.  The  com- 
pany has  secured  a  large  number  of  subscribers  and  is  planning  to  purchase 
material  and  install  an  exchange  in  the  near  future. 

MANSFIELD,  OHIO.— Mans-field  people  have  bought  about  $200,000  worth 
of  the  stock  of  the  Mansfield  Telephone  Company  heretofore  owned  by  the 
Federal  Telephone  Company,  of  Cleveland.  The  officers  of  the  company  are 
S.  N.  Ford,  president;  J.  L.  Baxter,  vice-president;  M.  D.  Ward,  secretary- 
treasurer.  The  company  is  doing  a  very  extensive  business  and  it  is  the  in- 
tention of  the  new  owners  to  make  important   improvements. 

TILLAMOOK,  ORE.— The  Tillamook  Telephone  &  Telegraph  Company  has 
i6i  miles  of  toll  line,  with  several  more  to  be  built.  The  exchange  at  Tilla- 
mook operates  Eureka  apparatus  and  has  180  subscribers.  The  demand  for 
telephone  service  is  very  good,  almost  greater  than  the  company  is  able  to 
supply. 

RURAL  VALLEY,  PA.— The  Armstrong  Telephone  Company  operates  an 
exchange  at  Rural  Valley  and  one  at  Dayton,  Pa.    J.  H.  Foster  is  superintendent. 

APOLLO,  PA. — There  are  175  subscribers  to  the  service  given  by  the 
Apollo  Telephone  Company,  which  uses  Stromberg-Carlson  apparatus.  It 
charges  $1.50  per  month. 

CARMICHAELS,  PA. — The  Carmichaels  Telephone  Company  reports  a 
steady  increase  of  business.  It  is  contemplatine  extending  its  lines.  At  pres- 
ent there  are  160  subscribers.  A  North  switchboard  and  Stromberg-Carlson 
telephones   are    used.      The    rates    are    $12    and    $18. 

CORAOPOLIS,  PA. — A  Kellogg  iso-drop  switchboard  is  in  operation  here 
by  the  Pittsburg  &  Allegheny  Telephone  Company.  Two  new  trunk  lines  to 
Pittsburg  are  projected.  Unlimited  service  to  all  exchanges  in  Allegheny 
County  is  included  in  the  annual  charge  of  $58  for  residences  and  $72  for 
business.     Mr.  George  Jackson  is  general  manager  of  this  exchange. 

BEDFORD,  PA. — In  three  years  the  Bedford  County  Telephone  Company 
has  paid  for  itself  and  made  improvements.  It  is  contemplating  a  line  of 
13  miles  to  Hyndman,  connecting  with  western  Maryland,  giving  it  Cum- 
berland and  1500  subscribers  on  its  line.  The  growth  of  the  company  has  been 
very  rapid,  and  it  numbers  at  present  350  subscribers,  who  pay  $12  per 
annum  each. 


JOHNSTOWN,  PA. — The  Johnstown  Telephone  Company  has  2000  sub- 
scribers. The  system  has  been  growing  at  the  rate  of  500  subscribers  per  an- 
num. Kellogg  apparatus  is  employed.  The  company  is  building  the  Pittsburg- 
Johnstown  Long  Distance  Telephone  Company's  lines,  under  the  direction  of 
Mr.  William  S.  Paca.  This  line  it  is  expected  will  be  completed  Ijy  Decem- 
ber 15,  1903. 

CAMBRIDGE  SPRLN'GS,  PA.— Four  hundred  subscribers  and  the  invest- 
ment paying  10  per  cent,  is  the  record  of  the  Cambridge  Springs  Telephone  & 
Telegraph  Company,  which  was  organized  seven  years  ago.  Cambridge  Springs 
has  a  population  of  2000,  and  has  connection  with  Cleveland  and  Olean.  It 
expects  to  have  longdistance  connection  with  Buffalo  soon.  Ten  miles  of  toll 
line  are  projected. 

PROVIDENCE,  R.  I. — Important  alterations  in  the  central  exchange  of  the 
Providence  Telephone  Company  on  Union  Street  are  under  consideration.  Its 
capacity  will  be  doubled  or  trebled;  the  common  battery  system  will  be  adopted 
and  at  least  two  stories  will  be  added  to  the  present  building,  making  five 
stories  available  for  telephone  purposes,  excepting  the  first  floor  on  the  front 
which  will  be  occupied  by  storekeepers. 

WHITE  LAKE,  S.  D. — Local  men  are  arranging  to  establish  a  telephone 
system  at  tliis  place.  The  improvement  is  much  needed  as  this  is  the  only  town 
between  Mitchell  and  Chamberlain  that  has  no  telephone  system. 

WEBSTER,  S.  D. — Starting  with  75  subscribers  two  years  ago  the  Webster 
Telephone  Company  now  numbers  235  in  the  city  and  85  in  the  country.  A 
300-drop   Kellogg  board  is  operated. 

YANKTON,  S.  D. — The  Farmers  Co-operative  Telephone  Company  has  been 
formed  by  the  farmers  of  the  northern  part  of  Yankton  County.  The  officers 
are  Hon.  John  M.  Larson,  president;  Hans  Hanson,  treasurer;  Albert  Klath, 
secretary.  The  company  has  purchased  the  lines  now  in  operation  between 
Center  Point  and  Viborg  and  expects  to  further  extend  the  lines  until  the  farm- 
ers of  the  entire  northern  part  of  the  county  are  connected. 

SAN  ANGELO,  TEX.— From  85  subscribers  to  395  to-day  and  from  no 
toll  lines  to  550,  in  four  years,  is  the  record  of  the  San  Angelo  Telephone 
Company.  A  Kellogg  switchboard  of  610  drops  capacity  is  installed  at  this 
exchange. 

NAVASOTA,  TEX. — The  Navasota  Telephone  &  Construction  Company  op- 
erates in  Grimes  County.  Stromberg-Carlson  instruments  are  used;  there  are 
175  subscribers,  who  pay  $3  for  business  and  $1.50  for  residence  service  per 
month. 

RICHARDSON,  TEX.— A  meeting  has  been  called  of  the  stockholders  of 
the  Richardson  Telephone  Company  for  the  purpose  of  selling  its  exchange  to 
one  man,  as  it  is  believed  this  will  be  more  satisfactory  than  the  mutual  plan 
under  which  the  company  has  been  working.  There  are  90  subscribers  with 
prospects  of  a  steady  increase. 

WAXAHACHIE,  TEX.— The  Ellis  County  Independent  Telephone  Com- 
pany operates  exchanges  at  Ennis  and  Waxahachie.  The  two  exchanges  are 
connected  by  toll  lines.  Business  in  Ennis  is  always  good,  the  exchange 
there  having  400  subscribers.  The  Waxahachie  exchange  numbers  340  sub- 
scribers. The  company  has  toll  connection  with  every  post  office  in  the  county, 
also  lines  to  Ft.  Worth,  Cleburne,  Hillsboro  and  Waco  (Tex.),  aggregating 
some  300  miles. 

PRICE,  UTAH.— Six  switchboards,  two  of  which  will  have  a  capacity  of  500 
drops,  will  be  installed  within  the  next  three  months  by  the  Price  Telephone 
Company.  The  lines  of  this  company  take  in  Carbon  and  Emery  Counties. 
Fifteen  miles  of  toll  line  are  to  be  added  to  the  system. 

FAIRVIEW,  UTAH.— The  Fairview  Telephone  Company  has  in  view  a 
consolidation  with  a  system  in  Castle  Valley.  This  would  give  the  consoli- 
dated company  a  system  of  considerable  importance. 

PETERSBURG,  VA.— Considerable  extension  of  toll  lines  is  planned  by 
the  Petersburg  Telephone  Company.  This  company  was  organized  in  1902 
and  has  now  820  subscribers.  It  has  recently  purchased  valuable  real  estate 
on  the  principal  business  street  and  as  soon  as  the  lease  on  the  present  loca- 
tion expires  it  will  put  in  an  up-to-date  system. 

MILWAUKEE,  WIS.— The  West  Shore  Telegraph  &  Telephone  Company 
is   seeking   a    franchise   in   this   city. 

CADOTT,  WIS.— Mr.  O.  J.  Jensen,  owner  of  the  exchange  at  this  place, 
has  139  subscribers  with  67  miles  of  toll  line.  Standard  Telephone  &  Electric 
apparatus  is  used. 

WASHINGTON,  WIS.— The  Loretto  &  Logansville  Telephone  Company,  of 
Washington,  Sauk  County,  capital  stock  $550,  has  been  incorporated  by  R.  C. 
Bremzer,   Albert   Prouty,  Mike   Flemming  and  seven  others. 

WALWORTH,  WIS.— The  Walworth  Telephone  Exchange  Company  began 
business  in  December,  1900,  and  operates  a  Kellogg  switchboard  of  lOO-drops 
capacity.     The  outlook  is  considered  good  for  a  fair  increase. 

WAUSAU,  WIS.— The  system  of  the  Wausau  Telephone  Company  is  being 
changed  to  full  metallic;  a  new  board  is  being  installed,  and  the  office  is 
being  moved  to  the  Heineman  Block.  The  subscription  list  now  numbers 
600.     An  increase  to   1000  is  looked   for. 

EDGERTON,  WIS. — If  present  plans  mature,  it  is  the  intention  of  the  Ed- 
gerton  Telephone  Company  to  occupy  a  building  of  its  own  and  to  install  a  new 
switchboard  to  take  care  of  the  growing  business.  Standard  apparatus  is  used; 
there  are   260  subscribers,  with  the  prospect  of  25   more   this  coming  winter. 

DURANGO,  MEX.— Henry  Lanvelt,  who  is  said  to  represent  a  syndicate  of 
Ohio  capitalists,  is  investigating  the  situation  here  with  the  view  of  estab- 
lishing a  new  telephone  exchange  here.  He  also  proposes  to  build  long  dis- 
tance telephone  lines  on  the  Pacific  coast  of  Mexico. 

OTTAWA,  ONT. — Tests  are  being  made  of  simultaneous  telegraph  and  tele- 
phone service  on  the  wires  of  the  Canadian  Pacific  Railway  between  Ottawa 
and    Montreal. 
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ELtCTHIC  LIGHT  AND  FUWliR. 

BENTON  IIAKIIOR.  ARK.— \V.  I..  Cooper,  Mayor,  •lolrt  that  tlir  city 
wauld  grant  an  rlrcliii'  litflil  Iriiiu'liiic  to  rciponiitile  parliei  and  Uliat  tlirni 
in  llie  wuy  of  taking  ttrrct  ligblt,  etc. 

I'ETAI.UMA.  CAU-  The  California  Central  Company  will  construct  here  ■ 
SOO'hp  auxiliary  ilram  plant, 

BICGS,  CAL. — The  election  helil  here  to  incur  an  Indcbtedneii  o(  $ij,ooo 
for  a  municipal  water  ayttcni  and  electric  light  plant  wai  carried. 

SAN  UlECil),  CAL. — Chaa.  K.  Sumner,  of  Toledo,  Uhio,  and  auociatea  are 
Inlerenled  in  the  construction  of  an  electric  light  plant  in  Sun   Uicgu. 

SAN  FRANCISCO.  CAL.- The  plant  of  the  lndc|wndcnt  Klectric  Light  & 
Power  Company  hai  hccn  turned  over  to  the  San  i-'ranciscu  Ciat  &  Klectric 
Company  by  Claut  Spreckeli.  who  took  $5,000,000  worth  of  the  other  company's 
bonds  as  a  part  of  the  payment  for  his  electric  and  gas  plants.  J.  I'.  Lawless  is 
now  general  manager  of  (lie  San  Francisco  Gus  &  Klectric  Company.  II.  A. 
Woods,  who  has  been  su|>crintcndcnt  of  the  independent  electric  power  plant 
will  remain  in  charge  of  that  plant  for  some  time  and  will  hold  a  position 
with  the  purchasing  company.  The  San  Francisco  Gas  &  Klectric  Company  now 
owns  all  of  the  electric  lighting  plants  of  the  city  with  the  exception  of  those 
of  the  Mutual  Klectric  Light  Company  and  the  Central  Light  &  Power  Com- 
pany and  has  also  a  monopoly  of  gas  lighting. 

NKW  IIAVKN.  CONN.— The  Boord  of  Aldermen  has  voted  to  award  the 
contract  for  lighting  the  city  streets  for  three  years  from  Jan.  i,  1904,  to  the 
American    Lighting   Company,  of  Baltimore,  Md. 

ATLANTA,  G.A.- The  .\tlanta  Water  &  Electric  Company  has  borrowed 
$1,500,000,  mortgaging  all  of  its  property  to  the  Knickerbocker  Trust  Com- 
pany, of  New   York,  with  which  company  the  loan  was  negotiated. 

MOLINK,  ILL. — The  People's  Power  Company  has  secured  the  contract  for 
lighting  the  streets  for  live  years  at  $65  per  light  per  year  for  210  lights  or 
more. 

DIXO.V,  ILL. — The  City  Council  has  granted  the  Dixon  Power  &  Lighting 
Company  a  contr.-ict  to  substitute  for  the  present  85  gas  lights  in  the  city,  100 
incandescent  electric  lights  of   25-cp. 

PANA.  ILL, — At  a  special  meeting  of  the  City  Council  Nov.  24,  the  city 
arranged  to  have  the  city  streets  lighted.  The  city  will  pay  $6  a  month  for 
each  light.     This  is  an  increase  of  $1  a  month  over  the  old  schedule. 

SPRINGFIKLD,  ILL. — Don.  E.  Dietrich  has  been  appointed  receiver  for  the 
Chester  Light,  Water  &  Ice  Company.  The  receiver  was  appointed  on  applica- 
tion for  Union  Trust  Company,  of  New  York,  which  holds  the  bonds  of  the 
concern. 

CHICAGO,  ILL. — Mayor  Harrison  has  declared  that  the  city  will  enter  the 
electric  lighting  field  at  once  in  competition  with  the  gas  and  electric  com- 
panies. The  attempt  to  enter  the  field  by  selling  to  corporations  and  private 
individuals  electric  current  made  in  the  municipal  plants,  it  is  expected,  will 
result  in  an  appeal  to  the  courts  by  the  big  lighting  corporations.  This,  Mayor 
Harrison  declares,  is  what  the  city  would  invite,  as  it  will  determine  its  right 
to  deal  in  public   necessities.        * 

HAMMOND,  IND. — The  Hammond  Illuminating  Company  has  changed 
its  name  to  South  Shore  Gas  &  Electric  Light  Company. 

COLUMBUS,  IND.— Bids  will  be  received  by  City  Council  Dec.  14  for  the 
construction  of  an  electric  light  plant,  with  a  capacity  of  125  lamps.  The 
probable  cost  is  placed  at  $10,000. 

INDIANAPOLIS,  IND.— Judge  Anderson,  of  the  Federal  Court,  has  ap- 
pointed the  Indiana  Trust  Company  receiver  for  the  East  Chicago  Light  & 
Power  Company  and  the  Lake  County  Light  &  Water  Company.  The  re- 
ceiver will  take  charge  of  and  operate  both  plants. 

DURANT,  IND.  TER.— It  was  voted  Nov.  16  to  issue  $89,000  bonds  for 
water  works  and  an  electric  light  plant. 

OGDEN,  lA. — The  question  of  issuing  bonds  for  a  municipal  lighting  plant 
here   will   be   voted  on. 

ALTOONA,  lA. — It  is  reported  that  the  Interurban  Railway  Company  pro- 
poses to  furnish  electric  light  for  this  town. 

GIRARD,  KAN. — The  state  auditor  has  registered  an  issue  of  $20,000  bonds 
for  an    electric    light   plant. 

AUGUSTA,  KY.— Bids  will  be  received  Dec.  11  by  W.  C.  Wittmeier,  City 
Clerk,  for  an  electric  light  franchise. 

BORDEN,  KV. — The  Citizens'  Electric  Light  Company  has  been  organized 
at  Borden  with  J.  H.  Durham,  president;  C.  F.  Stevenson,  secretary,  and  C. 
E.  Bierley,  treasurer. 

SEBAGO  LAKE,  ME. — The  Sebago  Lake  Lighting  Company  has  been  or- 
ganized at  Portland  to  generate  and  distribute  gas  and  electricity;  capital, 
$10,000.     D.  D.  Tripp  is  president;  J.  H.  Rich,  treasurer,  both  of  Sebago  Lake. 

GRAND  RAPIDS,  MICH.— Edw.  M.  Deane  &  Co.,  of  Grand  Rapids,  will 
expend  about  $50,000  in  improvements.  This  company  recently  purchased  the 
plant  of  the  Citizens'  Gas  Light  Company,  of  Grand  Rapids,  and  the  plant  of 
the  Vincennes  Electric  Light  &  Power  Company,  of  Vincennes.  W.  B.  Wales, 
of  Grand  Rapids,  is  engineer  in  charge. 

LABELLE,  MO. — The  citizens  on  Nov.  21  voted  to  issue  bonds  for  the  pur- 
pose of  installing  an  electric  light  plant. 

LEXINGTON,  NEB. — The  City  Clerk  writes  that  the  city  is  open  to  propo- 
sitions for  the  construction  of  an  electric  light  plant. 

IRVINGTOX,  X.  J. — The  Committee  on  Public  Lighting  has  been  authorized 
by  Council  to  inquire  into  the  matter  of  municipal  ownership  of  a  public 
lighting  plant. 

HACKENSACK,  N.  J. — A  fire  which  started  shortly  after  midnight  on  Nov. 
26,  destroyed  the  lighting  plant  of  the  Hackensack  Gas  &  Electric  Light  Com- 
pany, on  the  Hackensack  River.  The  damage  will  amount  to  more  than 
$50,000.      The   building   destroyed   was   about   40    feet   wide   and    120    feet   long. 


Il  contained  much   valuable  machinery,  which  wai  entirely  deslrayrd.     The  sta- 
tion   will   be   Immrdlulcly    rebuilt. 

GENEVA,  N.  v.  — The  Geneva  Power  ft  Light  Company,  of  Geneva,  has  se- 
cured the  cciiiltacl  of  IlKliling  the  city  for  live  years  ul  $75  per  year  for  107 
arc  lamps,  and  $>o  per  year  for  4i  incandescent  lamps. 

OXFORD,  OHIO.-  The  village  council  has  decided  to  iMue  $3500  hondf  for 
an  electric   light   plant. 

COLU.MIIUS,  OHIO.- The  board  of  public  aervice  il  advertising  for  pro- 
posals on  the  material  and  work  neccsaary  to  complete  the  municipal  lighling 
plant. 

TOLKDO.  OHIO.  The  old  hy<lruulic  canal  at  Perrysburg  has  been  sold  to 
St.  Louil  paitiet  who  will  install  a  $150,000  plant  for  generating  current  fur 
lighting  and  power. 

MECHANICSUUKG,  OHIO.— T.  J.  I-ong.  who  owns  an  important  water- 
power  right  at  McchanicBburg,  has  applied  to  the  council  for  a  franchise  to 
erect  a  power  plant  and  light  the  town. 

ATHENS,  OHIO.— The  council  has  entered  into  a  contract  with  the  Erner- 
Hopkins  Company,  of  Columbus,  for  the  material  and  work  in  erecting  a  mu- 
nicipal lighting  plant.  A  250-hp  engine  and  a  isokw  generator  will  tie  in- 
stalled and  current  will  be  supplied  for  80  arc  lights  and  2000  incandescent 
lamps.     The  contract  price  is  $13,740. 

CORAOPULIS,  P,\.-  Bids  are  wanted  Dec.  7  for  $20,000  water  works  and 
electric   light  extension  bonds. 

GLEN  CAMI'IMCLL,  PA.— A  charter  has  been  granted  to  the  Giant  Klec- 
tric Light,  Heat  &  Power  Company,  of  Glen  Campbell,  with  a  capital  of  $10,000. 

JEFFERSON,  TENN. — G.  A.  Moody  has  petitioned  for  a  franchise  for  an 
electric   light  plant. 

COLUMBUS,  TE.N.— John  A.  Cook  and  Scaly  B.  Moody,  of  Lagrange,  III., 
have  in  contemplation  the  construction  of  an  electric  power  plant  mar  Columbua 

SALT  LAKE  CITY,  UTAH.— Meetings  of  stockholders  of  the  Utah  Light 
&  Power  Company  and  the  Consolidated  Railway  Company  will  he  held  here 
on  Dec.  15,  with  a  view  to  effecting  a  consolidation  of  the  two  companies 
and  the  expectation  is  that  the  union  will  be  consummated  by  the  first  of  next 
year.  Improvements  will  be  provided  for  to  the  extent  of  from  $200,000  to 
$300,000  annually  for  a  number  of  years.  It  is  expected  that  no  money  will 
change  hands  in  the  deal,  which  is  to  be  made  for  the  mutual  interest  of 
both  companies.  The  new  company  will  merely  exchange  stock  for  cer- 
tificates of  the  older  companies  on  an  agreed  basis. 

WENATCHEE,  WASH.— The  Lamb-Davis  Lumber  Company  has  secured  a 
franchise  for  water  works  and  an  electric  light  plant. 

CONCONULLY,  WASH.— The  Pinnacle  Mining  Company  is  making  ex- 
tensive improvements  here,  and  among  other  things  will  erect  a  power  plant 
about  I'A  miles  from  the  mine.  The  power  will  be  derived  from  the  falls  on 
Toat's  Coulee  Creek. 

NEENAH,  WIS.— John  I.  Beggs,  president  of  the  Milwaukee  Electric  Rail- 
way &  Light  Company,  representing  a  Milwaukee  syndicate,  is  about  to  ask 
for  a  franchise  to  light  this  city. 

BLACK   RIVER  FALLS,   WIS.— Mayor  Bright,   on   behalf   of   the   city,  has 

taken    option    on    the    water    power,    power    house    and    several    buildings  for 

$25,000.     The  object   is  to  have  the  city  control  the  power  so  that   it   can  run 
its  own  electric  light  plant  and  water  pumping  station. 

SANTA  FE,  N.  M. — The  Capital  Light  &  Power  Company  is  a  recently  or- 
ganized corporation  which  will  build  a  large  electric  power  plant  near  this  city. 
Mr.  A.  R.  Gibson,  of  this  city,  is  the  promoter  of  the  enterprise.  Work  has 
already  been  commenced  on  the  plant  and  contracts  let  for  lines  which  will  be 
strung  to  Las  Vegas,  Albuquerque  and  other  points  to  convey  electrical  power. 
The  power  for  the  plant  will  be  generated  from  the  waters  of  the  Pecos  river. 

OTTAWA,  ONT. — Regarding  the  oft-reiterated  stories  of  the  fear  that  the 
natural  features  of  Niagara  Falls  will  be  destroyed  by  the  commercial  de- 
mands at  that  locality,  Mr.  J.  W.  Langmuir,  of  the  Canadian  Park  Commission, 
says  there  is  no  occasion  for  such  alarm  so  far  as  the  Canadian  government 
is  concerned.  He  says:  "The  artistic  value  of  the  Falls,  I  believe,  has  been 
improved  by  the  work  done  in  conformity  with  the  concessions  granted  by  the 
commission  on  this  side.  Eighty-five  per  cent  of  the  total  water  fall  passes 
over  the  Canadian  side.  This  gives  us  ample  control  of  the  situation.  We 
have  granted  concessions  approximating  400,000  horse  power.  The  full 
supply  of  water  may  not  be  utilized  for  a  century."  The  volume  of  water 
passing  over  the  Canadian  Falls  cannot  be  diminished  to  any  appreciable  extent 
by  the  commercial  concessions  now  granted.  On  the  other  band  Mr.  Langmuir 
thinks  there  is  danger  of  all  the  water  now  passing  over  the  American  Falls 
being  diverted  when  the  concessions  there  are  fully  utilized. 

OTTAWA,  ONT. — The  Ontario  Legislature,  at  its  last  session,  passed  an 
act  empowering  a  commission  of  five  persons  to  enquire  into  and  report  upon 
a  scheme  for  vast  power  supply  to  a  group  of  Ontario  municipalities.  The  com- 
mission is  encountering  some  difficulty  in  securing  the  services  of  a  competent 
expert  electrician  to  act  as  the  fifth  member  of  that  body.  It  will  cost  $10,000 
to  secure  a  preliminary  report  alone  on  the  power  question,  to  enable  the 
municipalities  to  work  out  the  problem  before  them.  Some  50,000  horse  power, 
it  is  estimated,  will  be  utilized  immediately  by  20  towns  and  cities  which  have 
already  manifested  a  disposition  to  participate  in  the  power  scheme.  At  least 
half  of  this  power  will  be  used  in  Toronto,  and  the  balance  will  be  distrib- 
uted over  western  Ontario.  It  is  stated  that  the  plant  for  generating  and  dis- 
tributing the  power  could  be  ready  in  three  years.  The  commission  figures 
on  50,000  horse  power  for  immediate  use  only,  but  that  amount  does  not  com- 
prehend the  enormous  development,  industrially,  that  will  cover  the  Ontario 
peninsular  when  the  practicability  of  the  plan  has  once  been  demonstrated. 
The  power  will  be  drawn  from  Niagara  Falls.  It  is  calculated  that  a  horse 
power,  now-  costing  $40  to  develop,  can  be  secured  by  the  scheme  proposed  for 
not  more   than   $15. 
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The  Electric  Railway. 

BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  S:  Power  Com- 
pany has  let  the  contract  for  an  addition  to  the  power  house,  which  will 
cost  with  equipment  over  $200,000,  thus  adding  sooohp  to  the  present  capacity 
of  9000-hp.  The  new  engines  alone  will  cost  $56,000  and  will  be  furnished  by 
the   Brimingham  Machine  &  Foundry   Company. 

ATL,\NTA,  GA. — A  mortgage  has  been  filed  by  the  proposed  Atlanta  and 
Marietta  Electric  Railway  Company  to  the  Guaranty  Trust  Company,  of  New 
York,  to  secure  a  bond  issue  of  $600,000  to  cover  the  cost  of  the  projected 
electric   railway  between   the  places  named. 

DIXON,  ILL.— The  contract  for  building  the  Dixon,  Rock  Falls  &  South- 
western Railway  has  been  awarded  to  Maffec,  Carter  &  Company,  of  New  York 
City.  The  plan  of  the  company  is  to  build  an  electric  railway  from  Di.xon  to 
Rock    Falls. 

CHICAGO,  ILL.— The  Blue  Island,  Rivcrdale  &  Hammond  Street  Railway 
Company  has  been  incorporated;  capital  stock,  $50,000.  Incorporators  and 
first  board  of  directors:  Wm.  R.  Owen,  August  W.  Miller,  John  F.  Noel, 
Henry  Schanze  and  Michael  J.  Corcoran,  all  of  Chicago,  111. 

CHICAGO,  ILL. — The  strike  of  the  employees  of  the  Chicago  City  Railway 
Company,  which  began  on  Nov.  12,  was  ended  on  Nov.  25.  The  1500  members 
of  Division  260  of  the  Amalgamated  Association  of  Street  and  Electric  Rail- 
way Employees  of  America  voted  to  accept  an  agreement  made  with  the  officials 
of  the  Company  in  the  Mayor's  office,  and  they  returned  to  work  on  Thanks- 
giving Day,  Nov.  26.  The  substance  of  the  agreement  is  as  follows:  Wages, 
company  and  men  agree  to  arbitrate;  present  scale  to  be  set  aside  and  the 
actual  worth  of  labor  to  be  estimated  without  regard  to  wages  paid  at  present. 
This  may  raise  some  wages  and  lower  others.  Routing  of  Cars — Two  propo- 
sitions made;  men  may  take  choice.  One  is  a  minimum  of  eight  hours  and  a 
maximum  of  eleven,  all  within  the  limit  of  fifteen  hours.  The  other  alterna- 
tive is  an  opportunity  to  earn  ten  hours'  pay  in  fifteen  hours.  Closed  shop — 
Company  retains  the  right  to  discharge,  discipline  and  hire  its  men  without 
interference  of  the  union  in  any  way.  Shop  to  be  open  to  union  and  non- 
union men  alike.  Employment — Company  will  take  back  all  of  its  striking 
employees  e.xcept  those  who  have  been  found  guilty  of  violence  since  Nov.  i. 
This  includes  those  who  went  on  sympathetic  strikes. 

RICHMOND,  IND.— C.  N.  Wilson,  of  the  Columbia,  Greensburg  &  Rich- 
mond Traction  line,  has  asked  the  County  Commissioners  for  a  franchise 
through  the  county.  The  line  will  follow  the  Centerville  route  from  Conners- 
ville   to  Richmond. 

RICHMOND,  IND. — It  is  semi-officially  announced  that  the  Indianapolis 
&  Eastern  Traction  Company  will  ask  the  Commissioners  of  Wayne  County 
for  a  franchise  from  Dublin  to  Richmond,  that  it  may  have  its  own  line  from 
Indianapolis  to  Richmond. 

ANDERSON,   IND.— The   City   Council   has   granted   a  franchise   to   Wallace 

B.    Campbell    for   an   electric    railway    from    Anderson    to  Lebanon.      He    states 

that   he   now    has   a    franchise    from    all    the    towns   and  cities    through    which 
the  line  passes  and  much  of  the  roadbed  right  of  way. 

ATTICA,  IND. — An  election  has  been  ordered  in  Logan  Township,  Warren 
County,  for  the  people  to  vote  on  the  question  of  a  2  per  cent  subsidy  for  the 
Tipton,  Frankfort  &  Attica  Traction  Company.  The  election  will  be  held 
Dec.  8.  The  subsidy  will  probably  be  voted,  as  there  is  a  great  desire  for  the 
road. 

CORYDON,  IND. — The  County  Commissioners  have  granted  to  the  Leaven- 
worth Electric  Railway  a  franchise  through  Harrison  County.  The  company 
will  build  a  line  from  New  Albany  to  White  Sulphur  Well  via  Leavenworth. 
T.  B.  Elsworth  is  president  of  the  company,  and  S.  A.  Bcales,  secretary. 
Both  are  residents  of  Leavenworth. 

DAVENPORT,  lA. — John  U.  May,  who  has  been  promoting  an  electric 
railway  between  Davenport  and  Clinton,  has  sold  all  his  franchises  and  ma- 
terial to  the  Iowa  &  Illinois  Railway  Company,  which  is  now  at  work  construct- 
ing an  electric  railway  between  the  two  points.  The  latter  company  is  pro- 
moted by  Thomas  Wilcox,  of   Des  Moines. 

TOPEKA,  KAN.— A  charter  has  been  granted  to  the  Topeka,  Eskridge  & 
Council  Grove  Xnterurban  Electric  Railway  Company  by  the  State  charter 
board.  Tlie  company  is  capitalized  at  $50,000,  and  is  a  local  concern  organized 
by  merchants,  business  men  and   farmers  along  the   route. 

ARKANSAS  CITY,  KAN.— The  City  Council  has  granted  to  L.  P.  P. 
Northrup,  of  Arkansas  City,  and  others,  a  franchise  for  the  purpose  of  build- 
ing an  electric  railway,  light  and  power  plant.  Besides  building  in  the  city, 
the  company  will  build  an  interurban  road  with  Arkansas  City  as  a  center. 
It  is  the  intention  of  the  company  to  connect  Winfield  and  Arkansas  City  and 
the  Chilocco  Indian  School.  St.  Louis  capital  is  said  to  be  behind  the  enter- 
prise. 

LOUISVILLE,  KY. — The  Board  of  County  Commissioners  of  Floyd  County, 
Indiana,  at  New  Albany,  has  ordered  an  election  to  be  held  Dec.  10  to  de- 
termine whether  or  not  the  townships  of  New  Albany  and  Franklin  shall  vote 
a  subsidy  of  2  per  cent  for  the  aid  of  the  Louisville  &  Southern  Indiana  Trac- 
tion Company  in  New  Albany  and  Franklin  Townships.  Should  the  subsidy 
be  voted,  $206,000  will  be  realized  from  New  Albany  Township,  and  about 
$10,000  from  Franklin  Township.  The  money  is  to  be  used  in  constructing 
an  electric  railway   from   New  Albany  to  Corydon. 

BALTIMORE,  MD. — It  is  said  that  at  the  coming  session  of  the  Legislature 
it  is  proposed  to  pass  a  "J'm  Crow"  law  like  that  in  Virginia,  providing 
separate  street  cars,  as  well  as  separate  compartments,  for  negroes  in  steam- 
boats and  on  railroad  trains  running  through   Maryland. 

AUGUSTA,  ME. — Articles  of  association  have  been  filed  for  the  Lewiston 
&  Kennebec  Street  Railway,  to  run  from  Lewiston,  through  Webster,  Wales, 
Monmouth,  Litchfield,  West  Gardiner  to  Gardiner,  21  miles.  The  incorpo- 
rators  are    Sidney    M.    Bird    and    Maynard    S.    Bird,   of   Rockland;    George    W. 


Heselton,  of  Gardiner;  John    D.   Clifford  and   Charles   C.    Benson,   of   Lewiston, 
and  Edward  W.   Gross,  of  Auburn. 

DETROIT,  MICH.— The  Detroit,  Flint  &  Saginaw  Railway  Company  hat 
been  organized,  with  T.  E.  Tarnsey,  president;  John  A.  Russell,  vice-presi- 
dent and  general  manager;  A.  S.  Ncster,  secretary,  and  Thos.  G  Sullivan, 
treasurer.  The  company  will  shortly  incorporate,  with  $1,000,000  capital. 
Orders  are  said  to  have  been  placed  for  13  miles  of  track. 

CAMDEN,  N.  J.— The  temporary  obstacles  placed  in  the  way  of  the  Cam- 
den &  Suburban  Railway  Company  from  continuing  its  route  to  Trenton  have 
been  removed,  and  the  line  will  probably  be  open  for  travel  by  Dec.   i. 

JERSEY  CITY,  N.  J. — The  Interurban  Traction  Company,  with  a  capital 
of  $1,000,000,  has  been  incorporated  here  by  Frank  Cook  and  R.  W.  G. 
Welling,  of  New  York,  and  R.  F.  Tully,  of  Jersey  City.  The  object  of  the 
company   is  to  operate   electric  and  steam  railways. 

NEWARK,  N.  J.— The  Public  Service  Corporation  of  New  Jersey  has 
leased  the  Orange  &  Passaic  Valley  Street  Railway  Company  for  900  years. 
According  to  the  lease,  the  Public  Service  Corporation  will  pay  to  the  lessor 
$3,000  on  May  i,  1904,  and  the  same  amount  every  six  months  thereafter  until 
Nov.  I,  1905.  This  amount  will  be  increased  yearly  until  1913,  when  $18,000 
will  be  paid  and  continued  annually  thereafter. 

BROOKLYN,  N.  Y.— Tests  are  about  to  be  made  by  the  Brooklyn  Rapid 
Transit  Company  in  the  carrying  away  of  ashes  and  street  sweepings  of  this 
borough  by  cars  on  the  company's  lines.  The  arrangement  provides  for  13 
stations  where  the  ashes  and  sweepings  will  be  loaded  on  the  cars.  All  this 
work  will  be  done  at  night,  and  the  refuse  will  be  placed  in  large  zinc  buckets 
and  carried  to  the  swamp  lands  on  Coney  Island  owned  by  the  Brooklyn  Rapid 
Transit  Company. 

WAPAKONETA,  OHIO.— A  reorganization  of  the  Sandusky  Southwestern 
Electric  Railway  was  effected  at  the  annual  meeting  when  four  of  the  oflScers 
and  six  directors  were  deposed.  Officers  were  elected  as  follows:  John  Van 
Fleet,  president;  F.  O.  Oleson,  vice-president  and  general  manager;  G.  A. 
Smith,  secretary,  and  Lyman  Means,  treasurer.  The  company  has  recently 
made  a  $2,000,000  bond  issue,  and  the  prospects  for  completing  the  road  look 
very  bright     Construction  work  has  been  started  again. 

YORK,  PA. — Negotiations  have  been  concluded  between  the  York  County 
Traction  Company  and  the  Wrightsville  Turnpike  Coinpany  by  which  the 
former  will  build  its  line  between  York  and  Wrightsville  on  the  turnpike. 

BEAVER,  PA. — In  order  to  obtain  money  with  which  to  extend  its  lines 
_to  meet  the  West  End  line  at  Coraopolis  and  the  New  Castle  Electric  Railway 
at  Mahoningtown,  the  Beaver  Valley  Traction  Company  has  mortgaged  its 
IS  miles  of  electric  railway  in  the  Beaver  Valley  to  the  Northern  Trust  Com- 
pany, of  Pliiladelphia,  in  the  sum  of  $3,000,000.  It  is  stated  that  the  New 
Castle  Traction  Company  will  build  from  Mahoningtown  to  Wampum,  a  distance 
of  4  miles,  to  meet  the  Beaver  Valley  line.  These  extensions  will  make  direct 
street  railway  communication  between  Pittsburg,  New  Castle,  Youngstown,  War- 
ren, South   Sharon,  Sharon,  Sharpsville  and  Beaver. 

NASHVILLE,  TENN.— The  Nashville  &  Gallatin  Interurban  Railway  Com- 
pany has  sold  its  property  to  the  Nashville  &  Columbia  Interurban  Railway 
Company  for  $100,000.  The  deal  was  accomplished  by  the  purchase  by  Thomas 
E.  Perry,  Jr.,  and  H.  A.  Gross,  of  Pittsburg,  of  the  interests  of  C.  W.  Ruth 
and  Frank  Haskell.  The  name  adopted  was  the  Nashville,  Columbia  &  Gal- 
latin Electric  Railway  Company.  This  company  decided  to  retain  the  charter 
granted  to  the  original  companies,  and  to  file  amendments  to  these  author- 
izing it  to  increase  its  capital  stock  from  $100,000  to  $3,000,000.  Officers  were 
elected  as  follows:  Thomas  E.  Perry,  Jr.,  president;  H.  M.  Gross,  vice-presi- 
dent, secretary  and  treasurer;  E.  J.  Kent,  chief  counsel,  and  J.  H.  Connor, 
general  manager. 

BROWNSVILLE,  TEX.— It  is  stated  that  a  street  railway  system  is  to  be 
built   here.      Lon    Hill   can   give   information. 

SAN  ANTONIO,  TEX.— The  strike  of  the  employees  of  the  San  Antonio 
Traction  Company  is  practically  ended.  A  number  of  the  strikers  have  applied 
for  their  old  positions  and  have  been  .taken  back  by  the  company.  No  conces- 
sions were  granted  the  strikers  by  the  company. 

SALT  LAKE  CITY,  UTAH.— Articles  of  incorporation  have  been  filed  by 
a  local  company  to  construct  an  electric  railway  from  Ogden  to  Brigham  City, 
a  distance  of  20  miles.  The  company  has  a  capitalization  of  $200,000  and  the 
officers  are  Thomas  D.  Dee,  of  Ogden,  president;  Hiram  H.  Spencer,  vice- 
president,   and   Charles   H.   Kircher,   secretary. 

YORKTOWN,  VA.— The  Newport  News  &  Old  Point  Railway  &  Electric 
Company  has  under  consideration  a  plan  to  connect  Yorktown  with  Newport 
News  by  an  extension  of  its  lines. 

PARKERSBURG,  VA.— The  stockholders  of  the  Parkersburg  &  Ohio  Valley 
Street  Railway  Company  are  said  to  have  made  completed  arrangements  for 
financing  their  project.  A  construction  company  has  been  partially  organized 
and  a  charter  applied  for. 

VANCOUVER,  B.  C— It  is  said  here  that  the  Seattle-Tacoma  Electric  Rail- 
way Company,  which  operates  between  Seattle  and  lacoma,  has  decided  to 
extend  its  line  into  Vancouver  next  year.  The  Great  Northern  Railroad,  it  is 
said,  is  trying  to  secure  control  of  the  Westminster  Bridge  so  as  to  keep  the 
tramway  company  from  passing  over  the  bridge,  as  the  proposed  electric  line 
will  compete  with  the  Northern   Company's  road. 

WINNIPEG.  MAN. — Montreal  and  Toronto  capitalists  are  about  to  form 
a  company  and  apply  for  a  charter  to  build  an  electric  railway  from  Winnipeg 
to  Brandon.     The  road  will  be  for  both  passenger  and  freight  traffic. 

GUADALAJARA,  MEX.— Charles  Carroll  and  Charles  Kratz,  of  St.  Louis, 
Mo.,  have  been  granted  a  concession  to  build  and  operate  an  interurban  elec- 
tric railway  from  this  city  to  Ranch   Barranca,  a  distance  of  54  kilometers. 

MONTREAL,  QUE.— The  City  Council  has  voted  not  to  grant  a  thirty 
years'  extension  of  the  franchise  of  the  Montreal   Street  Railway  Company. 
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Niiw  Industrial  COMi^ANihs. 

TIIK  TOI.ICDO  AUTOMATIC  I'KNDKU  CUMl'ANY.  capital  »iu.ooo,  liai 
been  ini'orpurulnl  by    I'laiik    1'.  Clriilncli   unil  ullicri. 

TIIK  K(K  KWOOl)  KI.KCTRIC  COMPANY,  of  Kocltwood,  Sonicriel 
County,    I'a.,  Imi   been   incorporatril   with  a  capital   o(  $jo,ooq. 

THE  STKRI.I.N'G  ELECTRIC  COMPANY,  Troy,  N.  V.,  hii  been  incor- 
poratril;  capital,  $50,000.  Directors:  J.  K.  I',  i'inr,  ).  J.  Chiltl  and  II.  K. 
Northrtip,    Troy. 

THt  Slil.l' ll,I.UMINATlNi;  SIGN  COMPANY,  New  York,  hat  been  In- 
GorporalcU;  capital,  Jm.omi.  I)iirit,<i>:  C.  M.  Becker,  t  !•  I'.ivi«  ami  T  M. 
CItncy,  New  York. 

THE  INSTANTA.NKOUS  M.U  S  COMPANY,  New  Vink.  lia»  been  ni 
corporatetl;  ciipilal,  $50,000.  Dirrcturc  J.  J.  Ucioley,  K.  C.  U.irnrs  and  A.  N. 
Webiler,    New    York. 

THE  lORl)  AUTOMOBILE  COMPANY  has  been  incorporated  at  St. 
Louis,  Mo.,  by  Jordan  W.  Lambert,  Lewis  Spindle  and  Samuel  B.  McPlieetcrs. 
The  capital  stock   if  $jooo. 

THE  CONTINUOUS  TRANSIT  SECURITIES  COMPANY  b.is  Ixrrn  in 
corporaleil  to  equip  railways  and  moving  platforms;  capital,  $500,000,  Di- 
rectors: .\.    P.   Cobb,  D.   L.  Gallup,   H.   A.   Stickncy,   New   York. 

THE  INTERN.VTIONAL  ELECTRIC  METER  COMPANY,  of  Chicago, 
has  been  incorporated;  capital,  $10,000,  to  manufacture  electrical  specialties. 
Incorporators:  W.  W.  Cheney,  Jr.,  Samuel  Solomon,  O.  C.  Peterson. 

THE  ELECTRO  DYNAMIC  COMPANY  has  been  incorporated  at  Bay- 
onne,  N.  J.,  to  manufacture  electric  motors;  capital,  $50,000.  Incorporators: 
Augustus  Trcadwcll,   Burgess  S.   Cruden  and   Edward   P.    Kingsland. 

THE  C0LI;MBIA  power  company,  of  Minneapolis,  has  filed  articles 
of  incorporation  for  the  purpose  of  constructing  electric  motors  and  engines. 
The  incorporators  are  William  S.  Herber,  S.  Edward  Woodbury  and  Fred 
W.    Bates. 

THE  ELECTRIC  BLOCK  SIGNAL  SEMAPHORE  COMPANY  has  filed 
articles  of  incorporation  in  Jersey  City,  N.  J.  The  capital  stock  is  fixed  at 
$250,000,  all  paid  up.  The  incorporators  arc  Henry  M.  Protest  and  Mortimer 
M.    Kinsey. 

THE  TYRON  ELECTRIC  SUBWAY  COMPANY,  with  principal  office  at 
Glovcrsville,  N.  Y.,  has  been  incorporated  to  maintain  subways;  capital,  $10,000. 
Incorporators:  John  Martin  and  George  Green,  Glovcrsville,  N.  Y.,  and  J. 
G.  Edwards,  Glen,  N.  Y. 

THE  STARK  TELEPHONE,  LIGHT  &  POWER  SYSTEM,  manufacturer 
of  electrical  appliances,  has  been  incorporated  at  Toronto,  Ont.  Capital, 
$1,000,000.  Provisional  directors;  A.  ^L  Stark,  Gideon  Grant,  Edward  Kilner, 
J.    C.    Gardner,   Andrew    Dods,   Jr. 

THE  SUPERIOR  ELECTRICAL  &  MANUFACTURING  COMPANY,  Jer- 
sey City.  N.  J.,  has  been  incorporated  to  manufacture  electrical  apparatus; 
capital,  $100,000.  Incorporators:  Worthington  H.  IngersoU,  Hamburg,  N.  J.; 
Frank  J.  Higgins,  Wm.  F.  Midlige,  Jersey  City.  N.  J. 

THE  NATIONAL  TELEPHONE  LOCK  COMPANY  has  been  formed  at 
Washington,  D.  C,  for  the  purpose  of  manufacturing  and  selling  coin-operat- 
ing telephone  locks.  The  incorporators  are  R.  K.  Van  Mater,  W.  C.  Dashiell, 
L.  A.  White  and  C.  L.   Bradford,  and  the  capital  stock  is  $250,000. 

THE  MONARCH  ELECTRIC  MANUFACTURING  COMPANY,  capital 
stock  $10,000,  has  been  incorporated  at  Warren,  Ohio,  by  J.  F.  Kistler,  Wm. 
Michael,  J.  W.  Slater,  C.  H.  Sager,  Frank  Myers,  S.  J.  Parks  and  G.  C. 
Reeves.  The  company  will  manufacture  incandescent  lamps.  The  board  of 
trade  of  Niles,  Ohio,  has  submitted  a  proposition  to  the  promoters  to  locate 
the  factory  in  that  town.  Under  certain  conditions  the  town  offers  to  furnish 
a  factory  rent   free,  to  be  deeded  to  the  company  after  a  term  of  years. 


LEGAL. 


UrulinK  over  a  window  and  wan  aubiH-ciucntly  killed  by  liKhlniiiu  which  itiuck 
one  uf  drfrndaiit'i  trirphune  |Hilr«  luar  the  More  and  wui  conducted  to  the 
porch  by  a  wire  iir|{li||etilly  niuintainril  over  the  metal  roof  ihrieuf,  and  from 
the  roof  to  the  Iron  KratiiiK,  and  thrner  (o  deccaard.  It  was  held  uii  a|ipeul  that 
ilcceunril  witi  a  liure  licentec  in  Ihc  place  where  he  was  killed,  and  tliiit  dc' 
fendant  owed  him  no  duty  lu  pruprtly  inainluin  the  wire. 

CONTROL  or  KI.Et  I  RIC  POWER.— The  Supreme  Court  of  New  York 
Slate  in  the  action  liri»rrn  the  Hudson  River  Power  Company  ami  the  Glena 
Eallt  Portland  Ccinrnt  Company  had  to  consider  the  question  of  an  ataign- 
ment  of  rlKhl  to  unc  power.  The  power  company  contracted  to  supidy  the  ce- 
ment company  with  eleetrie  energy  (or  five  yeor»  on  monthly  payments,  the 
rncruy  <"  he  used  in  and  upon  Ihc  prciniici  of  the  cement  euinpnny.  Thereafter 
the  cement  company  asiiiK"eil  such  contract  to  a  liitbliiig  coin|>uny,  without  the 
consent  of  the  power  cuinpany;  the  lighting  company  intcndinii  lu  use  such 
energy  on  its  premises  and  in  ill  business  geneiully,  in  a  manner  that  would 
bring  it  in  competition  wilh  Ihc  power  company.  It  was  held  that  such  at- 
signmcnt  without  the  consent  uf  the  power  company  did  not  give  the  lighting 
company  the  right  to  use  the  current  in  ili  bumiiest,  nor  entitle  it  to  compel 
tpccilic   performance   by   the  power  company. 

REMOVAL  OF  TELEPHONE  POLES.— The  city  of  Bradford.  Pa.,  filed 
a  bill  to  com|icl  the  New  York  &  Pennsylvania  Telegraph  &  Telephone  Com- 
pany to  remove  its  poles  and  wires  from  the  streets  which  it  had  occupied  (or 
more  than  31  years  without  objection,  after  an  expenditure  of  about  $100,000. 
Many  resolutions  of  the  city  council  had  given  permission  for  the  erection  and 
use  of  the  poles  and  cross-arms  on  the  streets.  In  consideration  of  the  priv- 
ileges, the  city  bad  obtained  a  right  to  the  use  of  the  poles  for  the  carrying 
of  the  lire  alarm  system,  and  had  also  levied  licenses  and  pole  taxes,  and  had 
used  telephones  furnished  by  the  company  down  to  the  date  of  the  hearing, 
and  had  regulated  by  ordinance  the  manner  in  which  the  poles  should  be 
erected  under  the  direction  of  the  street  committee  of  council  or  the  city  en- 
gineer. The  lower  court  having  dismissed  the  bill,  the  Supreme  Court  of 
Pennsylvania  on  appeal  by  the  plaintiff  city  held  that  the  bill  was  properly 
dismissed    for   laches. 


.-\TMOSPHERIC  ELECTRIC  TROUBLES.— In  a  recent  suit  against  the 
Phoenix  Light  &  Fuel  Company  appealed  to  the  Supreme  Court  of  Arizona,  the 
court  held  that  a  company  furnishing  electric  power  is  not  guilty  of  negligence 
because  in  carrying  its  wires  into  a  building  it  fails  to  insulate  against  elec- 
tricity having   its  origin  in  the  clouds  or   atmosphere. 

INTERFERENCE  IN  STRIKE.— In  the  City  of  Waterbury  eight  young 
men  have  been  sent  to  jail  to  serve  ten  months'  sentences  for  participation  in 
the  riots  attending  the  streetcar  strike  disturbances.  These  young  men  were 
not  on  strike  and  had  no  interest  in  the  issues  raised  between  the  company 
and  its  employees.  The  riots  in  which  they  participated  were  of  a  most  violent 
and  destructive   character. 

TELEPHONE  FRANCHISE.— In  an  appeal  to  the  Court  of  Appeals  of 
Kentucky,  in  the  suit  of  Maraman  vs.  Ohio  Telephone  Company,  the  point  up 
related  to  the  Ky.  St.  1899.  §  3699,  providing  that  no  ordinance  or  resolu- 
tion shall  be  passed  by  cities  of  the  sixth  class,  granting  any  franchise,  until 
five  days  shall  have  elapsed  after  its  introduction,  nor  at  any  other  than  a  reg- 
ular meeting  of  the  board  of  trustees.  It  was  held  by  the  review  court  that 
where  an  ordinance  authorizing  the  advertisement  and  sale  of  an  exclusive 
telephone  franchise,  and  another  ordinance  ratifying  a  sale  to  plaintiff  had  ui> 
dtr  the  first  ordinance,  were  both  passed  at  the  same  meeting  at  which  they 
were  introduced,  the  franchise  so  granted  was  void. 

INJURY  FROM  TELEPHONE  WIRE.— In  an  appeal  by  the  Cumberland 
Tel.  &  Tel.  Company  to  the  Court  of  .Appeals  of  Kentucky,  the  decision  in  favor 
of  plaintiff's  administrators  was  reversed.  Deceased  took  refuge  from  an  elec- 
tric   storm   under   the   porch    of    a    store.      He  placed   his   back   against    an   iron 


Obituary. 


MR.  O.  S.  WILEY.— We  regret  to  note  the  death  of  Osgood  S.  Wiley, 
Nov.  30,  at  Orange,  N.  J.,  after  a  brief  illness,  aged  48  years.  Mr.  Wiley 
was  an  electrical  engineer.  He  was  also  at  one  time  manager  of  the  Orange 
district  of  the  New  York  &  New  Jersey  Telephone  Company.  He  had  been  in 
poor  health  for  over  a  year,  but  it  was  only  recently  that  his  ailment  had 
taken  a  dangerous  turn.     Mr.  Wiley  is  survived  by  a  widow  and  three  sons. 


Educational. 


UNION  COLLEGE  AT  ST.  LOUIS  FAIR.— The  directors  of  the  School  of 
Electrical  Engineering  at  Union  College,  Schenectady,  N.  Y.,  are  considering 
the  advisability  of  having  an  exhibit  at  the  St.  Louis  Exposition,  and  the  prob- 
abilities are  that  such  an  exhibit  will  be  made. 


PERSONAL. 


MR.  N.  C.  MARSHALL,  of  Vancouver,  B.  C,  has  been  appointed  western 
manager  of  the   Marconi  Wireless  Telegraph  Company. 

MR.  GANO  S.  DUNN,  chief  engineer  of  the  Crocker-Wheeler  Company,  of 
Ampere,  N.  J.,  has  just  returned  home   from  a  trip  across  the  Atlantic 

MR.  W.  H.  HARVEY,  consulting  engineer,  Memphis,  Tenn.,  is  preparing 
plans  and  specifications  for  a  $20,000  light  and  water  plant  which  Belzona 
City,   Miss.,  is  to  install. 

MR.  C.  A.  MOORE,  of  Manning,  Maxwell  &  Moore,  returned  to  New  York 
last  week  on  the  Cedric,  whose  reported  loss  at  sea  caused  a  temporary 
anxiety  for  his  welfare  among  hosts  of   friends. 

MR.  W.  A.  LOMOFF,  of  St.  Petersburg,  who  is  connected  with  the  West- 
inghouse  interests  in  Russia,  is  now  on  a  visit  to  this  side.  At  present  he  is 
at  the  East  Pittsburg  plants  of  the  Westinghouse  people. 

MR.  J.  H.  TRUMBULL,  general  manager  and  treasurer  of  the  Trumbull 
Electric  Manufacturing  Company,  of  Plainville,  Conn.,  was  married,  Nov.  28, 
to  Miss  Maud  P.  Usher.  They  have  gone  to  Washington  to  spend  their 
honeymoon. 

MR.  R.  PERCY  SELLON,  who  has  been  spending  a  fortnight  in  this  coun- 
try on  business  connected  with  large  contracts  for  Otis  elevators  which  he 
represents  in  the  English  directorate,  sailed  for  home  last  Saturday  apparently 
very  well  pleased  with  the  results  of  his  trip. 

MR.  F.  NEUGEBAUER,  for  several  years  resident  manager  of  the  Siemens 
&  Halske  Company  in  Mexico  City,  whose  plant  has  been  taken  over  by  the 
Mexican  Light  &  Power  Company,  Limited,  has  been  appointed  resident  man- 
ager for   the   latter  concern   in  the  Mexican   capital. 

MR.  J.  B.  ALLEX. — The  board  of  directors  of  the  AllisChalmers  Company, 
at  a  recent  meeting,  elected  John  B.  Allen,  of  Chicago,  a  vice-president  and 
general  manager  of  the  company,  making  him  the  active  and  responsible  man- 
ager   in    charge   of    manufacturing,    selling   and   general    operations. 

JUDGE  J.  M.  THOMAS,  past  president  of  the  Independent  Telephone  As- 
sociation of  America,  and  long  a  leader  in  the  independent  telephone  movement, 
has,  we  regret  to  state,  been  quite  ill  lately,  having  been  confined  to  his  bed 
for  the  past  two  weeks  under  the  doctor's  care.  He  is  now  convalescent  and 
expects  soon  to  resume  bis  professional  duties. 
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SMITIlCOI'riN. — Mr.  Jesse  M.  Smith,  the  well-known  consulting  mechan- 
ical and  electrical  engineer  was  married  at  Nantucket,  Mass.,  on  Thanksgiving 
Day,  Nov.  26,  to  Miss  Annie  Coffin,  daughter  of  Mrs.  Charles  Henry  Coffin. 
Mr.  and  Mrs.  Smith  will  reside  in  New  York  City  where  Mr.  Smith  is  now 
practicing  his  profession. 

MR.  F.  S.  PEARSON,  vice-president  and  general  manager  of  the  Mexican 
Light  &  Power  Company,  Limited,  has  just  returned  to  New  York  from  a  trip 
to  Mexico,  whither  he  went  recently  to  inspect  the  progress  made  in  the  con- 
struction of  the  huge  Necaxa  plant  which  is  to  generate  power  for  transmission 
to   Mexico   City   and   the   EI   Oro  mining   district. 

MR.  A.  N.  CONNETT,  C.  E.,  who  is  now  associated  with  the  London  elec- 
trical engineering  and  contracting  firm  of  J.  G.  White  &  Company,  has  been  in 
this  country  on  a  brief  visit  home  and  to  see  his  son,  who  is  at  the  Rennselacr 
Polytechnic  Institute.  Mr.  Connett  sailed  this  week  for  England,  where  he 
now  feels  very  much  at  home  and  where  he  has  been  engaged  on  some  very 
important   traction   contracts. 

MR.  G.  MARCONL — An  article  in  the  London  Times  makes  note  of  the 
successful  experiments  of  Mr.  Marconi  for  the  British  Admiralty  and  navy 
during  October  and  November  between  Gibraltar  and  Poldhu,  as  well  as  be- 
tween the  latter  station  and  the  battleship  Duncan,  in  the  Bay  of  Biscay. 
Some  very  good  results  were  obtained  although  the  Rock  and  the  whole  of 
Spain  intervened  between  the  two  signalling  points. 

DR.  HANS  GOLDSCHMIDT,  of  Essen-Ruhr,  Germany,  will  read  a  paper 
on  his  invention  in  alumino-thermics  and  its  application  to  metallurgy  and  en- 
gineering before  the  members  of  the  American  Society  of  Mechanical  Engineers 
at  the  Stevens  Institute  at  Hobokcn  on  Dec.  3,  at  3  p.  m.  A  number  of  experi- 
ments will  be  made,  including  the  welding  of  a  girder  rail  and  of  a  tube.  De- 
tails of  this  work  have  already  been  given  in  our  columns. 

MR.  CARL  HERING  has  been  nominated  on  the  official  ballot  of  the  En- 
gineers' Club  of  Philadelphia  for  the  presidency  of  the  Club.  A  book  of  elec- 
trical data  compiled  by  Mr.  Hering  will  soon  issue  from  the  press,  which 
work  should  be  of  great  value  from  the  author's  exceptional  acquaintance  with 
the  periodical  electrical  literature  of  the  past  ten  years,  during  which  period 
and  until  recently  he  conducted  the  Digest  of  this  journal. 

MOREHOUSE  &  MORRILL  have  established  themselves  as  electrical  engi- 
neers and  contractors  in  the  Crossley  Building,  San  Francisco.  The  firm  com- 
prises Herbert  H.  Morehouse  and  Grant  A.  Morrill.  They  have  had  an  expe- 
rience of  some  twelve  years  in  Central  America  in  installing  and  managing 
long  and  short  distance  transmission  plants  for  light  and  power,  and  have 
developed  several  hydraulic  properties.  They  have  also  installed  and  operated 
some   telephone  systems. 

MR.  JOHN  I.  BEGGS,  of  Milwaukee,  who  has  been  elected  general  manager 
of  the  Union  Electric  Light  &  Power  Company,  of  St.  Louis,  is  president  and 
general  manager  of  the  Milwaukee  Electric  Railway  &  Lighting  Company.  Mr. 
Beggs  will  divide  his  time  between  Milwaukee  and  St.  Louis.  He  contemplates 
inaugurating  many  new  methods  in  the  management  of  the  Union  Electric 
Light  &  Power  Company,  and  the  building  of  a  new  power  plant  is  being  done 
under  his   personal   supervision. 

ZANGWILL-AYRTON. — The  marriage  took  place  in  London,  on  Nov.  26, 
of  Mr.  Israel  Zangwill,  the  distinguished  dramatist,  novelist,  and  "Zionist,"  to 
Miss  Edith  Ayrton,  daughter  of  Prof.  VV.  E.  Ayrton,  F.R.S.,  the  well-known 
electrical  engineer  and  technical  educator.  Miss  Ayrton,  who  is  an  authoress 
of  some  note,  has  a  large  American  circle  of  friends,  and  visited  this  country 
with  her  father  some  years  ago,  when  they  were  entertained  by  Mr.  Nikola 
Tesla  and  others.  It  is  hoped  that  she  and  her  husband  may  soon  revisit  these 
shores.  The  wedding  in  London  was  attended  by  a  number  of  prominent  people 
in  the  social,  artistic  and  literary  worlds. 

MR.  CHARLES  CHURCHILL,  managing  director  of  Charles  Churchill  & 
Company,  Limited,  of  London,  Manchester,  Birmingham,  Newcastle-on-Tyne 
and  Glasgow,  which  concern  represents  the  British  interests  of  more  than  100 
American  manufacturers  of  machine  tools,  etc.,  sailed  for  Europe  on  the  Cu- 
narder  Lucania,  Nov.  28,  after  a  visit  of  seven  weeks'  duration  on  this  side. 
On  the  eve  of  sailing  Mr.  Churchill  received  a  cable  from  the  London  office 
stating  that  the  outlook  for  business  was  very  encouraging.  Mr.  Charles 
Churchill,  Jr.,  will  come  over  in  the  early  spring  and  manufacturers  on  this 
side  can  look  forw-ard  to  securing  some  good  orders  then.  Mr.  Churchill 
expects   to   pay   this   country   another   visit  next    fall. 

MR.  C.  N.  DUFFY,  who  for  some  months  past  has  held  the  position  created 
for  him  of  Comptroller  of  the  Interurban  Street  Railway  Company,  of  New 
York  City,  has  returned  to  Chicago  and  resumed  his  former  position  of  auditor 
of  the  Chicago  City  Railway,  which  owing  to  the  complications  in  its  affairs 
and  its,  relationships  with  the  city  found  his  skill  and  experience  absolutely 
indispensable  at  this  juncture,  and  insisted  upon  recalling  him.  Mr.  Duffy 
has  been  doing  splendid  work  in  New  York,  and  President  Vreeland  was  most 
reluctant  to  let  him  go,  but  the  results  already  accomplished  by  Mr.  Duffy 
rendered  his  retirement  less  serious  than  it  would  otherwise  have  been.  Mr. 
Duffy's  departure  is  viewed  with  deep  regret  by  a  host  of  New  York  friends. 

MR.  PAUL  HUDSON,  publisher  and  managing  director  of  the  Mexican 
Herald,  the  English  financial  and  leading  newspaper  in  Mexico  City  Republic 
left  for  home  last  week  after  several  weeks'  visit  to  this  country,  making  a 
quasi  government  and  administrative  investigation  of  the  recent  electric  power, 
lighting  and  traction  projects  which  are  being  subsidized  and  encouraged  finan- 
cially by  President  Porfirio  Diaz  and  the  Mexican  Government,  including  the 
great  power  and  lighting  plant  of  the  Guanajuato  Company  in  which  John 
Hayes  Hammond  is  largely  interested.  While  here  Mr.  Hudson  had  occasion 
to  bring  before  prominent  New  York  capitalists  several  important  projects 
for  developing  electrical  possibilities  for  power  in  the  mining  regions  which 
are  so  plentiful  in  the  mountains  of  Mexico. 


Uiabe  IRotes. 


CENTURY  ELECTRIC  COMPANY.— The  H.  E.  Lindsey  Electrical  Supply 
Company,  of  St.  Louis,  Mo.,  has  just  changed  its  name  to  the  Century  Electric 
Company. 

JEFFREY  MFG.  COMPANY,  Columbus,  Ohio,  has  issued  a  handsome  cata- 
logue. No.  52,  devoted  to  its  Jeffrey  coal  washing  machinery,  illustrating  and 
describing  it  in  detail.  The  catalogue  contains  also  data  with  regard  to  its 
other  appliances  and  apparatus,   including  that  of  an   electrical   character. 

SUPPLIES  WANTED. — Mr.  Cyrus  Laurence,  1501  Franklin  Street,  Camp- 
bello  Addition,  Jacksonville,  Fla.,  has  requested  catalogues  and  price-lists  re- 
lating to  line  cutouts,  porcelain  insulators,  woocl  cleats,  porcelain  cleats,  cleat 
covers,   single   and   double  pole  knife  switches,    lamp   sockets,   plugs,    fuses   and 

incandescent   lamps. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  reports  an  exceptionally 
good  business  on  Nernst  lamps  and  Wcstinghouse  wattmeters  during  the  past 
few  weeks.  The  company  is  carrying  a  large  complete  assortment  of  both  of 
these  lines  in  Chicago  stock,  and  is  therefore  in  a  position  to  assure  its  cus- 
tomers of   prompt  shipment. 

NORTHERN  ELECTRICAL  MFG.  COMPANY,  of  Madison,  Wis.,  has 
brought  out  a  new  motor  booklet  devoted  to  its  B  frames,  a  new  size  built  to 
meet  the  demand  for  a  Northern  motor  smaller  than  those  heretofore  manufac- 
tured by  it.  The  pamphlet  describes  in  detail  the  standard  features  of  the 
apparatus.  These  motors  are  practically  miniature  representations  of  the  com- 
pany's standard   spherical   motors. 

FORCED  DRAFT.— The  Buffalo  Forge  Company,  Buffalo,  N.  Y.,  has  issued 
a  handsome  little  pamphlet  on  the  subject  of  its  forced  draft  apparatus.  The 
advantages  and  availibility  of  forced  draft  are  comprehensively  discussed, 
and  there  are  several  views  of  plants  installed  with  the  Buffalo  forced  draft 
apparatus.  Other  illustrations  show  the  various  styles  of  fans  used  in  this 
work,  Buffalo  engines,  etc.  .Another  pamphlet  issued  by  the  company  is  de- 
voted to  an  equally  clear  description  of  its  steel  pressure  blowers.  It  is  also 
completely  illustrated. 

MR.  W.  F.  WARNER,  of  Muncie,  Ind.,  has  issued  a  little  circular  showing 
three  illustrations  of  his  arc  lamp  for  series  circuits.  These  ill-jstrations  show 
the  lamp  for  indoor  and  outdoor  use,  and  the  working  parts  of  the  lamp  with 
the  casings  removed.  In  his  circular  Mr.  Warner  speaks  of  his  long  experi- 
ence in  the  electric  lighting  field  and  the  need  for  enclosed  arc  lamps  for  high 
tension  circuits.  Mr.  Warner  made  the  lamp  primarily  for  his  own  use  and 
finding  how  successfully  it  worked  he  is  manufacturing  it  for  circuits  where 
generators  are  the  old   9.6-amp.   machines. 

THE  VIADUCT  MFG.  COMPANY,  of  Baltimore,  is  calling  attention  to 
the  new  Skirrow  telegraph  switchboard.  This  new  type  of  board  is  designed 
to  provide  a  switchboard  for  intermediate  offices,  and  is  so  arranged  that  every 
switch  or  connection  that  could  possibly  be  required  might  be  made  by  anyone 
of  ordinary  intelligence  and  without  any  electrical  knowledge  whatever.  It  is 
so  constructed  as  to  be  practically  fireproof,  possessing  high  insulation.  The 
Viaduct  Company  is  making  specially  good  telephones  of  the  latest  design, 
and  a  line  of  district  messenger  boxes  and  fire  alarm  boxes. 

COPPER  TERMINALS.— Mr.  Charles  D.  Shain,  of  New  York  City,  well 
and  long  known  in  the  electrical  field,  has  returned  to  it  again  and  is  now  in- 
troducing new  copper  terminals.  He  says  that  these  were  originally  designed 
to  meet  a  great  want  in  the  automobile  field,  and  the  concern  has  been  ex- 
tremely successful  in  meeting  that  want,  so  that  these  terminals  are  now  in 
use  in  nearly  all  prominent  machines.  It  has  found  a  demand  for  these  ter- 
minals in  the  electrical  field  and  many  of  the  large  electrical  supply  houses 
are  carrying  them  in  stock.  Mr.  Shain  will  be  glad  to  receive  and  answer  in- 
quiries in  regard   to  this  excellent   specialty. 

THE  GREEN  BOOK  OF  HARDWARE.— The  well-known  hardware  spe- 
cialty house.  Smith  &  Hemenway  Company  and  Utica  Drop  Forge  &  Tool 
Company,  of  296  Broadway,  New  York,  publisher  of  the  Green  Book  of  Hard- 
ware Specialties — a  catalogue  so  well-known  that  little  more  need  be  written  of 
it — has  subdivided  this  book  into  four  sections,  uniquely  and  attractively 
printed  on  a  green  French  folio  paper.  These  sections,  "Glaziers,"  "Elec- 
trical,"_  "Razor,"  and  "Caster"  were  printed  in  compliance  with  the  request 
of  many  customers,  to  get  up  a  catalogue  small  enough  to  be  conveniently 
carried  in  the  pocket.  This  progressive  firm  is  ever  on  the  alert  for  an  at- 
tractive catchiness  in  its  advertising,  and  in  these  subdivisions  of  the  Green 
Book  has  got  out  something  that  is  not  only  attractive  but  useful,  and  the  light 
paper  on  which  they  are  printed  makes  them  fit  so  snugly  in  the  pocket  that 
they  are  always  carried,  and  constantly  used   for  reference. 

FACTORY  EQUIPMENT.— The  second  edition  of  catalogue  No.  115,  the 
condensed  general  catalogue  of  the  B.  F.  Sturtevant  Company,  Jamaica  Plain, 
Mass.,  has  gone  to  press  and  will  very  soon  be  ready  for  distribution.  A  few 
pages  in  this  revised  edition  have  been  devoted  to  factory  and  industrial  rail- 
way equipments,  a  new  departure  of  this  enterprising  concern.  The  outgrowth 
of  the  success  attained  in  equipping  their  new  plant  at  Hyde  Park,  Mass..  was 
the  manufacture  of  this  new  line  of  products.  Work  is  fast  nearing  completion 
upon  the  new  power  plant  of  the  company  at  Hyde  Park.  This  bids  fair 
to  be  one  of  the  most  complete  plants  of  its  kind  in  the  country,  special 
care  having  been  taken  in  connection  with  every  detail  to  secure  the  high- 
est efficiency  and  the  most  modern  equipment.  The  plant  will  comprise  four 
water  tube  boilers,  with  stokers  supplied  by  Sturtevant  forced  draft,  an 
economizer  with  Sturtevant  induced  draft,  and  a  complete  outfit  of  Sturte- 
vant generating  sets,  together  with  condenser,  air  compressor,  etc.  The  Stur- 
tevant exhaust  head  is  used  for  separating  the  water  and  oil  from  the  exhaust 
sleam. 
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M.I.I.NC;  SVSTKM  AND  AI'l'AUATU.S  TIIKKKIOK; 


-■«5. 


.MOIJNTINt; 


744, 7ub.      III.Oi  I 
Junirs    K.     \ 

Cicclltl'     iUll' 


App.  liird  Aiitf.   ju,   luoj.      Uctaili  u(  an 


lAiiita,   Mu. 
Inn. 

744,707.     STATIC   KI.IXTKICAL   iMALTMNK;  Tlioiiint  Archer.   WooJiiJe,   N. 

Y.     Atip.  tilril  Jiinr  jj.   iQuj.     Ttic  ui>rninj|>  at  the  center  of  the  gUii  diik 

have  poliihcil  iuIkI  ririim  ti>  prevent  breaking. 
744. ;i6.      SIC.NAI.    lOU    KMl.WAYS;    Willi*    C.     Bryant,    Eli«abelh.    N.    J. 

.\pp.  I'llol  .Miir.   I,  iijiij.     Details  of  a  ayttein  eii>ccially  adapted  for  tunnelt, 

tllr   aiiinalii   IxinK   plucnl   uli    tile    loi'tiinolivc. 
744.;je>.     SII.\RIM:N1:K   l-t)k   ICIH'.KD  TOOLS;   Thcron   Davii.  New  York,   N. 

Y.     App.  liliil  Sept.  n,  lyoj.     (See  Current  News  and  Notes.) 

TAA.rSi-  TKLKl'llONl':  li-XCIIANGIi;  Charles  S.  Kxley,  Clarke  County,  la. 
App.   Iilt'd   Ante.   JO,    IQOJ.      (See   jinge  936.) 

744,730.  KI.IXTUIC  SWITCH;  Chorles  E.  Kelt,  Pullman,  111.  App.  filed 
April  Ji,  ii)ii.'.  A  push  switcli  in  which  the  motions  on  opening  and  clos- 
ing an-  <iuuk,  rrRarilU-ss  of  liow   rapidly  the  button  is  pushcil. 

744. 7jy.  KLI-XTRRAl.l.Y  IIKATI-.D  11A.\DLK;  Robert  A.  l-licas.  East  Or- 
ange, N.  J.     App.  liled  Jan.  ay,  igoj.     (See  Current  News  and  Notes.) 

744.758.  roCKKT  MATTERY;  Wilhelni  Heyn,  Berlin,  Germany.  App.  filed 
Aug.    15,   igoj.      (See  page  9iJ.) 

744,770.  TROLLEY;  Levi  L.  Leathers,  St.  Albans,  Me.  App.  filed  April  aa, 
190J.  Guard  arms  rising  above  the  wheel  are  allowed  to  yield  when  a 
cross  wire  is  encountered  and  afterwards  returned  to  their  normal   position. 

744.773.  ELECTROMAG.NET;  David  L.  Lindciuist,  Yonkers,  N.  Y.  App. 
hied  July  14,  1903.  An  electro-mapnet  having  a  number  of  coils  symmet- 
rically disposed  around  a  central  axis,  the  individual  axis  of  each  coil  Ijcing 
parallel  to  the  central  axis;  the  magnet   is  used  with  alternating  currents. 

744,817.  PRt)TECTED  SWITCH  MECHA.NIS.M;  August  SundU,  Yonkers. 
N.  Y.  App.  filed  July  14,  1903.  The  switch  lever  is  in  a  box  having  a 
flexible  side,  which  is  moved  externally  to  actuate  the   lever. 

744.8.18.  ELECTRIC  CO.NTROLLER;  August  Sundh,  Yonkers,  N.  Y.  App. 
filed  Aug.  5,  1903.  An  electrically  controlled  circuit  closer,  a  device  for 
mechanically  preventing  the  movement  thereof  to  close  the  circuit,  and 
electromaBnclically  controlled  devices  for  actuating  said  device  to  permit 
the  circuit   closer   to  operate. 

744.829.  RAIL  JOINT;  George  A.  Weber,  New  York,  N.  Y.  App.  filed  March 
18.  1903.  This  patent  and  those  following  in  the  same  name,  cover  the 
details  of  construction  of  an  insulated  rail  joint,  involving  a  peculiar  ar- 
rangement of  chairs,   fish-plates  and  insulation. 

744.832.  INSULATED  RAIL  JOINT;  George  A.  Weber,  New  York,  N.  Y. 
App.  filed  April    15,   1903.     See  preceding  patent. 

744.834.      INSULATED  JOINT;    George   A.    Weber,    New    York,    N.    Y.      App. 

filed  April    15,   1903.     See  patent  No.  744,829. 
744.835-     RAIL  JOINT;  George  A.  Weber,  New  York,  N.  Y.     App.  filed  April 

'7,   '903.     See  patent  No.  744,829. 
744.349-      EIRE-ALARM    SYSTEM;    Albert   J.    Woodworth,    Sparrows    Point, 

Md.     App.  filed  July  3,   1902.     (Sec  Current  News  and  Notes.) 
744.895.     STORAGE  BATTERY  PLATE;  Joseph  Bijur,  New  York,  N.  Y.    App. 

filed  Aug.   14,   1900.      (See  page  923.) 

744.897.  MEANS  KOR  DIRECTING  ELECTRIC  WAVES  FOR  USE  IN 
WIRELESS  TELEGRAPHY;  Ferdinand  Braun,  Strassburg,  Germany.  App. 
filed  I-'eb.    19,    1902.      (See  page  919.) 

744,904.  MAIL  BOX  ATTACHMI-:.NT;  John  R.  Clark,  Dahlgren.  111.  App. 
filed  April  15,  1903.  The  dropping  of  m^ail  in  the  box  actuates  an  electrical 
indicator  or  alarm. 

744.911.  ELECTRIC  LIGHT  SWITCH;  Ernest  L.  Etheridge,  Brooklyn,  N. 
Y.  App.  filed  Oct.  9,  -902.  A  switch  adapted  for  cutting  a  lamp  into  or 
out  01  circuit,  the  lamp  being  inclosed  in  a  steam-tight  and  water-tight 
casing  and  the  switch  being  manipulated  through  a  stuffing  box. 

744.923.  MEANS  FOR  CONTROLLING  ILLUMINATED  ANNOUNCE- 
MENT AND  DISPLAY  SIGNALS;  Robert  E.  Lippincott,  Worcester, 
Mass.  App.  filed  Aug.  15,  1902.  An  electric  sign  switch  operable  by 
finger  keys  to  display  any  word,  letter  or  character  desired. 

744.924.  ELECTRICAL  SWITCH;  Henry  Lomax,  Ralph  Loraax  and  John 
Tomlinson,   Darwen,   England.     App.   filed  Oct.    19,    1902.      Details. 

744,926.       ELECTRIC    CONDUCTOR;    Albert    E.    Lytic,    Chicago,    III.      App. 

filed  April   20,    1901.     A  suspension  connector  consisting  of   a  tube  having 

internally  threaded  ends  and  a  lateral,  threaded  external   lug. 
744.936.     RECEIVER  FOR  WIRELESS  TELEGRAPHS  OR  TELEPHONES; 

Andrew   Plecher,   Bristow,   Va.     App.  filed  Jan.    17,   1903.      (See  page  926.) 
744.946.      AUTOMATIC   TELEPHONE    EXCHANGE;    William   Baldwin   Van- 

siie,  New  York,  N.  Y.     App.  filed  April  22,   1903.      (See  page  925.) 
744,957.       INCANDESCENT    ELECTRIC    LAMP    BASE;    Joseph    E.    Casey, 

Providence,   R.    I.      App.    filed  July   20,    1903.     To   hold   the   center   contact 

of  a  lamp  base  firmly  in  position,  it  is  provided  with   a  diametrical  flange 

which  engages  with  a  groove  in  the  porcelain  disk. 

744,974.  ELECTRIC  HEATER;  James  F.  McElroy,  Albany,  N.  Y.  App. 
filed  May  i,  1903.  The  core  of  the  heater  has  two  longitudinal  passages, 
one  for  the  retaining  rod  and  the  other  for  the  return  wire  of  the 
winding. 

744,989.  GALVANIC  BATTERY;  David  L.  Winters,  Chicago,  III.  App.  filed 
Oct.   5,   1903.     (See  page  923.) 

74S,oio.  INDICATOR  FOR  ROTARY  SNAP  SWITCHES;  Monroe  Guett, 
Hartford.  Conn.  App.  filed  Aug.  28,  1903.  A  lettered  dial  is  movably 
attached  to  the  cover  of  the  switch  and  is  engaged  by  the  shaft  so  that 
the  words  "on"  and   "off"  are  properly  displayed. 

745,011.  HANDLE  FOR  ELECTRIC  SNAP  SWITCHES;  Monroe  Guett, 
Hartford,  Conn.  App.  filed  Sept.  23,  1903.  The  invention  resides  in  a 
handle  of  insulating  material  having  a  yoke  so  embedded  within  it  that 
the  inner  edges  of  the  legs  of  the  yoke  extend  into  the  socket  and  receive 
the  notched  head  of  the  stem  and  the  plate  which  holds  the  spring  under 
tension  upon  the  stem. 

745.019.  TELEPHONY;  Isidor  Kitsee,  Philadelphia,  Pa.  App.  filed  March 
7,    1901.      (See  page   926.) 

745.020.  TROLLEY  CONTROLLER;  Walter  B.  Leecraft.  Denison,  Tex.  App. 
filed  Jan.  31,  1903.  A  fluid  under  pressure  is  used  in  connection  with 
automatic  mechanism  operating  when  the  trolley  jumps  from  the  wire  to 
pull  down  the  pole. 

745.033.  UNDERGROUND  CONDUIT  SYSTEM  FOR  ELECTRIC  RAIL- 
WAYS; .'\ndrew  H.  Angle,  Philadelphia,  Fa.  App.  filed  July  3.  1902. 
The  conductor  sections  are  movable,  the  shoe  forcing  them  downward  to 
make    connection    with   the    feeder. 


FOR 

;tsi 

filed 


>40. 

II.AR    INSTKHMKNTS;    Chailes    W.    Furrpiarson    and   Oncai    I. 


THE    COILS    III      \  1 II. 1. MEIERS    OR    SIM- 

.  ,       Adrliiiaii. 

Chicugn,     111.      .\|ip.    tiled    Aug.    3,    1903.      The    mountings    coinprmr    tixcd 

bearing  iiiiin  at   tlir  endu  of   the  core  and  jewels  trcurcd   to  the  coil  frame 

having  llirir  licaiingii  on   the  pins. 

745,0^9.  TII.EI'IIONE  TRANSMITTER  SUPPORT;  Augusle  Gamache. 
I'.a>l   (  lifliin,  (  annda.      .^pp.   tiled   .\ov.  24,    190J.      (Sec   page  927.) 

745.077.  RIIEO.STAT;  Wolter  A.  Sherlock,  Son  Froncisco,  Cal.  App.  filed 
Ian.  16,  1903.  A  double  ended  plug  having  a  resistance  material  inserted 
briwren  the  rndu  and  adapted  for  conneeliun  with  any  two  sockets  so  as 
to  intrrponr  the  rrsistancr  in   the  circuit. 

745,114.  LIGHTNING  ARRESTER;  Charlr.  E.  Nichols,  Columbus,  Ohio. 
App.  tiled  Ai.ril  6,  1903.  A  nirtallie  tube  through  which  a  stretched  wire 
pasnes  centrally   the   tube   being  grounded. 

745,122.  REDUCTION  OF  METALS  AND  ALLOYS;  Frank  J.  Tone,  Niag- 
ara   Falls,    N.    Y.      App.    filed   Jan.    22,    iquj.      (See   page  923.; 

745,137.  TRfJLLEY;  Harry  M.  Williams  and  John  W.  Woomer,  Pittsburg, 
~  '  filed   Sept.   f,    190^.      '''■-    '    —    '■  '      '       - 


The    guard   arms   carry   auxiliary   wheels  in 
main    wheel. 


745. 


Pa.      App.    tiled   hepl.    5, 
case   the   wire    leaves   the 

,128.  ELECTRICITY  IN  ELECTRIC  THERAPEUTICS  AND  ELEC- 
TRIC TREATMENT;  Louis  Williams.  Seattle,  Wash.  App.  filed  Nov.  4, 
1901.  A  mattress  or  massage  instrument  having  cxposid  contacts  dit- 
tributed  over   a  surface  to  deliver  broken   current   to  the  surface  treated. 

745.155-  COMBINED  SWITCH  AND  FUSE;  George  E.  Clark,  Detroit.  Mich. 
App.  filed  .March  11,  190J.  A  switch  bar  is  formed  by  an  inclosed  fuse, 
the  tube  of  which  is  provided  wilh  a  large  number  of  perforation!  to  pre- 
vent  heating  of    the    fuse   by    the   normal   current. 

745,157.  MEANS  FOR  OPERATING  MOTOR  VEHICLES;  Clyde  J.  Cole- 
man.  New  York,  N.  Y.  App.  filed  Feb.  11,  1901.  A  small  motor  is  used 
to  start  the  engine  after  which  the  engine  is  connected  to  the  driving  gear 
and  the  small   motor  cut  out. 

745. '68.  SYSTEM  FOR  CONTROL  OF  ELECTRIC  MOTORS;  Arthur  C 
Eastwood,  Cleveland,  Ohio.  App.  filed  July  16,  1903.  (See  Current  Ncwi 
and    Notes.) 

745.173-  ELECTRICAL  RECEPTACLE:  Philip  H.  Fielding.  New  York,  N. 
Y.  App.  filed  May  29,  1902.  A  modification  of  the  "Fielding"  receptacle 
wherein  the  conductors  are  impaled  upon  brads  to  avoid  removing  the  in- 
sulation,  the   construction    being   nlso    weatherproof. 

745,193.  FLEXIBLE  CONNECTOR  FOR  BATTERIES;  Patrick  Kennedy, 
New    York,   .N.   Y.     App.    filed  June  30.    1903.      (See  page  923.) 

745.194  REGULATOR  FOR  ELECTRIC  CURRENTS;  Patrick  Kennedy,  New 
York,    N.    Y.      App.    filed   July   8.    1903.      A    regulator    for   car    liKhling   cur- 


744,773- — Elctro- Magnet. 


74.'; .'73- — Electrical  Receptacle. 


rents  wherein   electro-magnets  in   lieu  of  solenoids,  are  used   for  controlling 

the  pawls  of  the  ratchet  devices  which  operate  the  arms  of  the  rheostat. 
745,235.      TELEPHONE  ALARM    SYSTEM;   John   D.    Peachey,    East   Orange, 

N.  J.     App.  filed  Aug.   14,   1902.      (See  page  927.) 
745,264.      SURGICAL    APPLIANCE;    Albert    V.    Todd,    Denver,    Colo.      App. 

filed  May  29,   1903.     An  electrical  device  for  treating  the  male  organs. 

745,274-       ACCUMULATOR     PLATE;     Friedrich    Wilhelm    Buhne,    Freiburg, 

Germany.     App.  filed  Oct.  6,   1900.     (See  page  923.) 
745,277.      ELECTRIC  TRAIN  SIGNAL;  William  J.  Hare  and  James  P.  Hare, 

Toronto,    Canada.      App.    filed  July    11,    1902.      Details. 

745,279-  TYPE  PRINTING  TELEGRAPH;  Frederick  H.  W.  Higgins,  Lon- 
don, England.  App.  filed  Aug.  11,  1902.  The  impelling  pallets  for  the 
escapement  of  the  type  wheel,  are  caused  to  strike  quick  sharp  blows,  which, 
it  is  claimed,  increases  the  rapidity  of  operation. 

745,280.  CURRENT  INTERRUPTER;  Thomas  A.  Houghton,  Rochester,  N. 
Y.      App.   filed   April    i,    1903.      (See   page  923.) 

745.284.  INSULATOR;  Fred  M.  I..ocke,  Victor,  N.  Y.  App.  filed  May  5, 
1902.  Several  petticoat  shells  are  superposed  in  a  manner  to  provide  air 
chambers  between   them. 

745.285.  ELECTRIC  R.^ILROAD  BRAKE;  John  S.  Lockwood,  Kansas  City, 
Mo.  App.  filed  April  21,  1903.  An  electric  brake  in  which  a  single  helix 
actuates  the  rail  and  wheel  shoes. 

745,292.  ALTERNATIVE  CURRENT  TELEPHONE;  Andrew  Plecher,  Bris- 
tow, Va.     App.  filed   Feb.  23,  1903.      (See  page  927.) 

745,294.  INCANDESCENT  LAMP  SOCKET;  Guy  H.  Proctor,  Somerville, 
Mass.      App.    filed   Sept.    15,    1902.      Details. 

745.307.  FLUID  PRESSURE  MECHANISM;  John  P.  Coleman.  Swissvale, 
Pa.  App.  filed  May  21,  1902.  This  patent  and  those  following  relate 
to  systems  for  operating  railway  signals  by  means  of  fluid  pressure  and 
electrically  actuated  valves  and  locking  devices. 

745.308.  R.MLWAY  SIGNAL;  John  P.  Coleman,  Edgewood,  Pa.  App.  filed 
Dec.    6.    1002.      See  preceding  patent. 

745.309-  RAILW.\Y  SIGNAL:  John  P.  Coleman,  Edgewood,  Pa.  App.  filed 
Dec.  10,  1902.     See  patent  No.  745,307. 
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Moonlight  Tables. 

This  year,  as  for  many  years  past,  Mr.  II.  W.  Frund,  the  well- 
known  central  station  manager,  has  prepared  for  us  moonlight  tables 
for  street  lighting  work,  to  be  used  in  1904.  With  the  present  issue 
we  furnish  these  tables  in  the  wonted  form  of  a  supplement.  We 
are  glad  to  know  that  this  effort  is  very  much  appreciated  by  our 
numerous  central  station  readers.  Extra  copies  may  be  obtained 
on  application  to  the  business  department  of  this  journal. 


Single-Phase  Electric  Traction. 

Elsewhere  we  print  a  paper  by  Mr.  Paul  M.  Lincoln  discussing: 
the  relative  merits  for  certain  traction  service  of  direct  and  single- 
phase  alternating  currents,  which  forms  the  most  valuable  contri- 
bution to  the  general  engineering  side  of  the  subject  which  thus 
far  has  been  made  in  this  country.  As  the  views  of  Mr.  Lincoln 
may  be  assumed  to  reflect  those  of  one  of  the  two  great  companies 
in  this  country  controlling  the  manufacturing  side  of  the  electric 
railway  industry,  the  paper  for  this  reason  has  a  special  interest  and 
importance.  One  of  the  most  remarkable  features  to  be  noticed  in 
the  growth  of  the  electrical  industry  is  the  manner  in  which,  when 
the  industry  apparently  seems  to  have  settled  down  to  a  normal 
growth  along  well-defined  lines,  a  new  development  suddenly  occurs 
which  reveals  an  unexpected  prospect  of  further  fields  to  conquer. 
Two  years  ago  single-phase  electric  traction  had  no  standing  except 
with  a  few  engineers  who  were  quietly  working  on  the  problem  of 
the  single-phase  commutator  motor,  and  whose  faith  has  been  so 
amply  justified  by  recent  developments.  Beginning  with  the  an- 
nouncement of  the  Arnold  and  the  Lamme  single-phase  railway  sys- 
tems, and  followed  by  the  Winter-Eichberg  and  Finzi  developments  in 
Europe,  single-phase  traction  fias,  particularly  during  the  past  few 
months,  assumed  an  interest  and  importance  that  at  present  make  it 
overshadow  everything  else  of  the  kind  in  the  electrical  field.  The 
paper  of  Mr.  Lincoln,  to  which  we  shall  return  in  another  issue, 
furnishes  evidence  that  the  interest  which  has  so  rapidly  sprung  u\\ 
is  not  without  reason.  While  it  does  not  specifically  pronounce  in 
favor  of  the  single-phase  system  as  against  the  present  direct-current 
system,  yet  so  far  as  essentials  are  concerned,  the  comparison  is 
decidedly  favorable  to  the  former;  and  as  it  is  based  upon  a  survey 
of  the  entire  situation  with  a  consideration  of  all  the  factors  involved, 
both  technical  and  commercial,  its  message  is  one  that  carries  con- 
viction wuth  it.     This  is  a  great  electric  traction  era. 


The  Independent  Telephone  Convention. 

We  are  able  to  furnish  our  readers  this  week  by  telegraph  a  lengthy 
account  of  the  Independent  Telephone  Convention,  which  is  stilt 
in  progress  as  we  go  to  press.  It  would  appear  that  the  convention 
has  as  usual  attracted  considerable  attention  and  is  likely  to  be 
attended  by  good  results.  It  is  evident  that  the  body  could  not  stand 
still  in  these  stirring  times  of  telephonic  progress,  and  a  quite  con- 
siderable programme  is  outlined  both  in  the  presidential  address  of 
Mr.  Hull  and  in  the  secretarial  report  of  Mr.  Coleman.  The  latter, 
in  his  report,  presents,  moreover,  some  figures  which  are  quite  strik- 
ing as  to  the  relative  capitalization  of  the  Bell  interests  and  the  Inde- 
pendent interests,  claiming  a  capitalization  per  subscriber  under  the 
Bell  system  of  $417,  and  of  only  $100  per  subscriber  under  the  Inde- 
pendent regime.  It  strikes  us,  however,  that  these  figures  are  a  little 
bit  open  to  question.    We  have  seen  it  stated,  and  our  own  observa- 
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tioii  would  confirm  it  lo  some  extent,  lliiit  m  a  great  many  oi  the 
Bell  companies  the  capitalization  per  subscriber  runs  between  $300 
and  $JSo,  instead  of  over  $400,  as  stated  by  Mr.  Coleman.  Moreover, 
it  will,  we  believe,  be  conceded  that  the  Hell  systems  represent  n  great 
deal  more  in  the  way  of  investment  in  the  shape  of  mulerjjronnd 
wires  and  elaborate  exchanges  than  the  Independents  yet  do,  except 
in  a  few  of  the  larger  cities,  it  being  a  universally  recognized  fact 
that  the  Independent  movement  has  worked  up  the  cheaper  sub- 
scriber and  has  conferred  a  great  boon  on  the  public  by  placing  the 
telephone  in  the  hands  of  those  who  were  not  reached  by  the  ltc-11 
system  or  covered  by  the  Bell  rates,  The  extent  to  which  this  move- 
ment has  gone  is  well  exemplified  in  Mr.  Coleman's  own  statement, 
that  in  the  commonwealth  of  Iowa  alone  there  is  the  extraordinary 
number  of  1,200  independent  telephone  companies. 


to  the  conservative  view  as  held  by  some  competent  (ierman  engi- 
neers and  perhaps  by  most  Slate  railway  of))ciaU. 


The  Finzi  Motor. 

Recent  reports  indicate  that  Dr.  I'in/i  has  developed  in  his  alter- 
nating-current railway  motor,  a  machine  that  possesses  some  very 
remarkable  properties.  It  is  the  more  interesting  in  that  it  is  a  re- 
version to  the  series  type,  modified  for  alternating-current  work 
by  laminating  the  poles,  designing  for  low  inductance  and  using 
high-resistance  commutator  leads.  So  far  as  the  data  now  before 
us  show,  the  excellence  of  the  result  is  almost  wholly  due  to  skill- 
ful design  and  not  to  any  radically  new  features.  It  is  certainly  a 
notable  feat  to  have  replaced  a  standard  direct-current  railway  motor 
on  a  standard  car  by  an  alternating-current  motor  and  to  have  ob- 
tained anywhere  nearly  the  same  working  qualities  after  the  change. 
But  this  Dr.  Finzi  seems  to  have  done,  and  his  motor  is  said  to  have 
run  with  very  slight  sparking  and  at  good  efficiency.  Its  power 
factor  anywhere  near  full  speed  is  high,  although  undeniably  low  in 
starting.  Still,  in  the  experiments  tried  the  acceleration  attained  was 
sufficient  to  meet  the  requirements  and  the  volt-amperes  were  not 
much  greater  with  the  alternating  than  with  the  direct-current  motor. 
We  are  not  disposed  to  be  over  enthusiastic  on  the  results  of  a  few 
tests,  but  it  certainly  looks  as  if  this  alternating  motor  deserved  re- 
spectful consideration,  like  the  Winter-Eichberg  motor  described  some 
weeks  since,  and  concerning  which  wfe  shall  have  more  to  say  later. 
With  these  and  the  alternating  motors  developed  by  American  com- 
panies, there  is  material  at  hand  for  practical  work.  We  have  often 
expressed  the  opinion  that  alternating  motors  for  traction  are  highly 
desirable  in  view  of  the  matter  of  distribution  to  large  systems,  and 
it  is  certainly  encouraging  to  have  promise  of  machines  not  only 
capable  of  use  in  interurban  work,  but  of  competing  with  direct- 
current  apparatus  in  ordinary  tramway  systems.  We  hope  the  new 
motors  will  be  given  an  early  trial  on  a  practical  scale.  In  the  case 
of  the  Winter-Eichberg  system  this  is  not  far  distant,  a  contract 
with  rigorous  guarantees  having,  w-e  learn,  lately  been  closed  by  the 
Union  Electricitats  Gesellschaft  for  the  equipment  of  a  Belgian 
railwav. 


Conservative  Views  of  the  Zossen  Trials. 

These  pages  were  among  the  first  to  insist  upon  the  great  import- 
ance of  the  high-speed  railway  trials  at  Zossen  from  the  engineering 
standpoint,  and  we  have  not  been  chary  in  expressions  of  appreciation 
for  the  brilliant  work  of  the  German  engineers  who  brought  them 
to  such  a  successful  conclusion.  Now  that  the  technical  achievement 
has  entered  into  electrical  engineering  history,  to  which  it  furnishes 
one  of  its  finest  pages,  the  question  arises.  What  will  be  the  practical 
outcome?  On  this  point  a  definite  conclusion  must,  of  course,  await 
data — now  entirely  lacking  so  far  as  the  general  engineering  public 
is  concerned — on  the  costs  of  road  construction,  equipment  and  oper- 
ation. In  certain  circles  in  Germany,  however,  there  is  much  skepti- 
cism as  to  the  future  bearing  of  the  Zossen  work,  and  having  pre- 
sented the  optimistic  side,  we  feel  that  currency  should  also  be  given 


Aci-ordnig  to  these,  ihc  only  positive  result  which  the  Zosfcn  tests 
have  shown  is  the  certainty  thai  present  roadbeds  and  track  con- 
struction arc  far  from  being  suitable  for  speeds  above  90  to  100  miles. 
Previous  to  the  Zossen  experiments  there  was  no  real  doubt  that 
speeds  up  to  and  above  125  miles  could  be  attained,  and  the  real 
question,  which  remains  undetermined,  was  whether  such  speeds 
could  be  utilized  in  practice.  Practical  test  has  shown  that  there  is 
rapid  deterioration  of  the  road  structure  under  high  speeds,  and  it 
is,  therefore,  held  that  the  question  has  been  settled  negatively,  at 
least  for  the  present.  While  it  might  be  claimed  that  a  track  of 
ilie  itquisite  strength  for  high-speed  railways  could  be  built,  this 
involves  installing  entirely  new  roads  for  high-speed  service,  wliich 
service  would  not  permit  any  other  kind  of  traffic  on  the  same  line. 
The  roadbed  for  such  work  could  not  be  built  by  using  a  dirt  sub- 
construction  with  wooden  ties  and  gravel  ballast,  but  must  be  built 
massively  throughout  of  brick  and  cement.  Moreover,  to  insure 
safety  the  outward  and  return  tracks  must  be  at  least  30  ft.  apart  on 
account  of  windage  from  passing  trains.  It  is  held  that  the  cost 
of  a  road  of  this  construction  and  width  of  way  between  Berlin  and 
Hamburg  would  be  so  enormous  that  its  realization  is  out  of  the 
question  for  years  to  come.  To  make  it  even  fairly  profitable  at  least 
60,000  passengers  would  have  to  be  transported  daily,  and  traffic  of 
the  necessary  volume  cannot  be  looked  for  even  between  the  largest 
German  cities.  While  these  views  reflect  the  opinion  of  men  who 
probably  have  had  opportunities  for  a  closer  view  of  the  Zossen  ex- 
periment than  the  general  engineering  public,  yet  nevertheless  until 
the  complete  data  of  these  trials  are  available,  and  particularly  until 
information  as  to  the  roadbed  and  track  and  the  manner  in  which 
they  held  up  under  the  trials,  is  published,  the  question  of  high-speed 
traction  will  remain  an  open  one.  It  is  sincerely  to  be  hoped  that 
the  Research  Syndicate  under  whose  auspices  the  trials  were  con- 
ducted will  see  fit  lo  make  public  a  complete  report  on  the  subject, 
especially  since  the  absence  of  full  information  is  apt  to  fortify  the 
skeptical  opinions  we  have  noted. 


Economy  in  Public  Lighting. 

A  recent  number  of  Engineering  contains  a  most  instructive  study 
in  public  lighting  made  for  the  city  of  Westminster.  It  includes 
tests  of  the  various  illuminants  there  used  both  as  to  their  actual 
candle-power  and  their  cost.  The  list  includes  arc  lamps  and  various 
forms  of  gas  burners,  ranging  from  mantle  burners  worked  under 
high  pressure  down  to  common  flat  flame  burners  of  the  type  gen- 
erally discarded  in  this  country.  The  report  containing  the  data  is 
the  fifth  quarterly  report  on  the  subject,  so  that  the  public  lighting 
may  fairly  be  said  to  be  under  systematic  test,  a  condition  rarely 
fulfilled  in  American  cities.  The  costs  are  reduced  to  a  candle-power- 
year  basis  and  range  from  92.6  cents  per  candle-year  for  the  flat 
flame  gas  burners  down  to  18.8  cents  for  the  best  arcs  and  18.24 
cents  for  the  intensive  mantle  burners.  Perhaps  the  most  striking 
fact  brought  out  is  the  relatively  uneconomical  result  attained  by 
the  ordinary  mantle  burners,  which  have  been  so  industriously  ex- 
ploited in  this  country.  The  cost  per  candle-year  for  these  lamps 
was  just  about  34  cents,  or  roughly,  50  per  cent,  more  than  the  aver- 
age cost  with  arc  lamps.  This  increase  seems  to  be  mainly  due  to 
the  high  cost  of  maintenance  which  amounted  to  between  $5  and  $6 
per  year  for  each  burner.  It  is  to  be  hoped  that  the  Westminster 
mantles  were  kept  up  better  than  is  the  custom  here,  else  such  figures 
would  be  doubly  discouraging.  Street  service  seems  to  aflfect  mantles 
very  rapidly,  and  while  a  street  lighted  with  mantle  burners  often 
presents  a  most  alluring  appearance  at  its  first  public  view,  a  visit 
some  weeks  later  is  quite  certain  to  give  an  impression  of  greenish 
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dinginess  that  is  extremely  depressing.  The  Board  of  Aldermen  are 
usually  "first-nighters"  while  the  citizens  in  general  have  to  take  the 
performance  as  it  goes. 


Tests  such  as  we  are  quoting  are  excellent  so  far  as  they  go,  but 
they  fail  to  take  into  account  the  quality  and  distribution  of  the  light, 
both  very  important  factors  in  its  general  worth.  The  advocates  of 
mantle  burners  generally  raise  their  voices  bravely  to  shout  for  uni- 
form distribution  and  drop  them  to  a  sepulchral  whisper  when  speak- 
ing of  quality.  It  is  beyond  question  that  a  large  number  of  low- 
power  lamps  will  distribute  light  more  uniformly  than  a  few  power- 
ful radiants,  but  the  general  result  in  the  street  is  seldom  improved 
by  uniform  distribution  unless  the  lighting  is  planned  on  a  very 
liberal  scale.  If  a  certain  fixed  minimum  is  the  criterion  of  good  il- 
lumination in  a  street,  the  common  candle  would  have  some  claim  for 
consideration.  On  the  other  hand,  if  the  criterion  be  maximum  bril- 
liancy, then  the  bigger  the  individual  units  the  better.  In  actual 
street  illumination  neither  of  these  criterions  is  sufficient.  The  bril- 
liancy should  be  everywhere  above  a  certain  minimum,  but  beyond 
that  an  effect  is  to  be  produced  which  must  be  judged  upon  its  merits. 
It  is  a  well  known  fact  that  this  general  effect  depends  upon  many 
things  besides  candle-power.  For  instance,  it  has  been  shown  by  ex- 
perience that  enclosed  arcs  which  burn  very  steadily  can  replace 
with  excellent  results  open  arcs  of  materially  greater  power.  The 
general  effect  gains  from  the  steadiness  and  slight  better  distribution 
more  than  it  loses  by  the  decrease  in  total  light.  This  matter  of  gen- 
eral useful  effect  has  a  much  stronger  influence  than  is  commonly 
supposed,  and  there  is  no  doubt  that  photometric  measurements  have 
small  weight  with  those  who  pay  the  bills  as  compared  with  the  effect 
on  the  streets  which  is  apparent  to  the  eye. 


Judged  in  this  way,  the  advantage  generally  lies  with  the  more 
powerful  radiants,  and  the  mantle  gas  burners  of  the  ordinary  kind 
make  a  very  poor  showing  indeed.  If  economy  be  not  their  merit^ 
they  have  no  other,  and  this  Westminster  (London)  showing  leaves 
little  good  to  be  said  of  their  economy.  What  the  intensive  mantle 
burners  may  do  remains  to  be  seen,  but  even  they  give  small  promise 
of  sufficient  economy  to  compete  actively  with  the  best  arcs. 


Electric  Railways  of  the  United  States. 

We  have  commented  more  than  once  on  the  Census  Office  Bulletin 
on  Street  and  Electric  Railways,  which,  notwithstanding  its  sta- 
tistical form,  is  so  replete  with  live  interest  to  all  connected  with 
the  interest  it  represents  that  to  these  its  pages  are  more  absorbing 
than  the  latest  novel.  Almost  every  table  tempts  one  to  deductions, 
and  even  the  habits  of  different  sections  of  the  country  may  be  un- 
covered by  analysis  of  forbidding  columns  of  figures.  .'\t  each 
study  new  incidental  points  appear.  For  example,  the  figures  show 
that  in  the  South  Central  States  each  inhabitant  takes  a  little  over 
one  ride  per  month,  while  in  the  North  Atlantic  States  he  takes  a 
ride  every  third  day.  Consequently,  the  street-car  go-about  ten- 
dency of  the  Yankee  is  some  eight  times  greater  than  his  south- 
central  relative.  Another  interesting  deduction  is  with  relation  to 
the  figures  of  casualties.  Though  these  in  1902  reached  the  for- 
midable total  of  almost  50,000,  of  which  about  2^  per  cent,  were 
fatal,  an  examination  relieves  any  misapprehension  as  to  the  serious 
bearing  of  these  statistics.  Restricting  ourselves  to  passengers, 
which  form  27,000  of  the  total,  if  we  assume  each  ride  in  a  car  to 
average  half  an  hour,  then  each  person  would  expect  to  ride  day 
and  night  for  about  11  years  before  getting  injured,  and  for  more 
than  a  thousand  years  before  getting  killed.  The  average  street  car 
is,  therefore,  a  safe  place  to  stay  in.  It  is  only  the  occasional  street 
car  that  is  so  fatal. 


There  is  nearly  enough  single  trolley  track  in  America  to  encircle 
the  globe.  Each  mile  of  single  track  in  1902  earned  on  the  average 
$11,000  per  annum,  or  about  one  dollar  per  foot  of  single  rail.  Each 
single-track  mile  cost  about  $6,300  per  annum  to  operate,  or  about 
57  per  cent,  of  the  average  earnings.  There  were  about  six  em- 
ployees per  mile  of  track,  excluding  salaried  officers,  and  about  27 
passenger  cars.  This  means  about  2j4  men  per  car  installed.  Divid- 
ing the  4,800  millions  of  passenger  fares  collected  by  the  number 
of  cars,  each  car  installed  provided  on  the  average  80,000  passenger 
rides  per  annum,  or  220  per  diem.  In  1890  the  cars  were  only  about 
half  as  numerous,  and  the  cars  per  mile  were  4,  or  averaged  %  mile 
apart,  being  thus  more  crowded  than  they  are  now ;  the  number 
of  employees  per  car  was  just  about  the  same  as  at  present,  while  the 
annual  passenger  rides  per  car  were  about  62,000,  or  171  daily.  By 
the  large  extension  of  the  trolley  system  the  annual  road  earnings 
per  man  employed  increased  from  $1,280  in  1890  to  $1,850  in  1902. 
With  the  aid  of  the  improved  electric  machinery  each  man  at  work 
was  able  to  do  nearly  50  per  cent,  more  service  to  the  community, 
as  judged  by  the  returns  paid  by  the  community.  Some  share  of 
this  increase  should,  however,  be  attributed  to  increase  in  population. 


Half  of  the  passenger  cars,  nearly  half  of  the  track,  and  more 
than  half  of  the  paid-passenger  rides  occur  in  the  North  Atlantic 
States;  while  the  greatest  rate  of  increase  on  relatively  smaller 
numbers  is  found  in  the  South  Atlantic  States.  Each  inhabitant  of  the 
United  States  takes,  on  the  average,  a  street  car  ride  63  times  a  year, 
which  is  twice  as  often  as  he,  she  or  it  did  in  1890.  This  means  at 
present  rather  more  than  one  car  ride  per  week.  The  prime  motor 
machinery  installed  in  1902  amounted  to  nearly  one  million  kilo- 
watts, of  which  only  about  4  per  cent,  was  hydraulic,  96  per  cent, 
being  in  steam  engines.  There  were  on  the  average  about  three 
engines  in  each  power  house,  and  each  engine  averaged  400  kw. 
The  dynamo  machinery  installed  aggregated  approximately  the  same 
total  as  the  engine  power.  About  one-sixth  of  the  dynamo  instal- 
lation was  of  the  alternating-current  type,  and  five-sixths  direct 
current.  Each  power  house  contained  on  the  average  four  gen- 
erators of  300  kw  each,  the  average  size  of  the  alternating  current 
being  400  kw  and  of  the  direct-current  machines  250  kw.  The  total 
output  was  such  that  all  the  generators  installed  would  supply  it,  if 
worked  at  full  load  for  seven  hours  daily.  The  largest  installation 
of  any  one  operating  company  was  60,000  kw.  The  total  passenger 
car-mileage  for  the  year  1902  was  over  one  billion  car-miles,  or  more 
than  enough  for  one  car  to  reach  the  planet  Saturn  at  his  greatest 
distance  from  the  earth. 


Glancing  at  labor  again,  as  tabulated,  the  industry  employs 
over  140,000  men  directly,  apart  from  those  who  are  employed  in 
making  supplies.  These  men  receive  about  $88,000,000  annually  in 
salaries  or  wages,  representing  about  $625  annually  per  man.  The 
total  wages  of  the  street  railway  system  of  the  United  States  amount, 
therefore,  to  about  one-quarter  of  a  million  dollars  daily.  Practically 
all  of  this  industry  belongs  to  the  applications  of  electricity,  and  rep- 
resents the  outcome  of  the  last  fifteen  years  of  electrical  progress. 
In  these  fifteen  years  about  one  million  kilowatts  of  electric  dynamos 
have  been  built  and  installed.  If  the  average  car  equipment  of  motors 
be  rated  at  33  kw,  the  total  amount  of  motor  capacity  constructed 
and  installed  in  the  same  time  is  about  two  millions  of  kilowatts, 
not  counting  the  amount  that  has  been  worn  out  or  discarded.  If 
a  monument  were  needed  to  the  success  and  benefits  of '  modern 
engineering  in  general  and  of  electrical  engineering  as  a  particular 
branch  thereof,  in  meeting  the  demands  of  the  age,  we  might  justly 
point  to  this  report  as  containing  the  credentials  of  the  subject  for 
the  honor. 
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The  Money  Value  of  Technical  Training. 


Mr.  J.iiiica  M.  Dodge,  ill  his  presidential  address  at  tlic  ruceiU 
meeting  of  the  American  Society  of  Mechanical  I£iiginccrs,  took 
as  a  text  "The  Money  Value  of  Technical  Training."  For  con- 
venience of  comparison  he  outlined  the  actual  progress  made  by 
four  groups  cif  men  working  in  tlu-  nu-chanic  arts-  the  unskilled 
labor  group,  the  shop-trained  or  apprentice  group,  the  trade  schuul 
group  and  the  technical  scliool  group.  The  wages  received  by  each 
during  different  periods  is  capitalized  on  the  basis  of  S  per  cent., 
and  the  result  plotted  in  the  form  of  curves. 

Tlic  laborer  reaches  the  maximum,  corresponding  to  a  capitalized 
value  of  $io,xio,  at  the  age  of  twenty-two,  his  line  thereafter  re- 
maining horizontal.  The  apprentice  entering  the  machine  shop  at 
the  age  of  sixteen  represents  a  capitalized  labor  value  of  $.3,000  at 
starting,  which  amount  increases  to  $9,000  at  the  age  of  twenty  and 
$13,200  at  the  age  of  twenty-one  and  a  half  years.  His  line  then 
deflects  toward  the  horizontal  and  at  the  age  of  twenty-five  the 
potential  value  becomes  $15,800,  at  which  the  line  has  already  be- 
come horizontal.  Observations  show  that  5  per  cent,  of  the  appren- 
tices acquiring  a  machinist's  trade  rise  above  this  line  of  the  average 
man,  while  35  per  cent,  follow  the  line  closely;  during  the  period 
of  training  20  per  cent,  leave  of  their  own  accord  to  work  in  other 
shops  and  40  per  cent,  are  found  unworthy  or  incompetent  and 
probably  never  rise  to  the  $15,800  line. 

The  trade  school  man  enters  the  machine  shop  at  the  age  of  nine- 
teen, when  he  can  demand  a  salary  of  $12  a  week,  equal  to  that  of 
the  apprentice  at  tAvenfy-onc  years  of  age,  and  he  very  frequently 
makes  his  employment  profitable  to  his  employer.  The  three  years 
in  school  have  increased  his  potential  value  from  $3,000  to  $12,000, 
a  gain  of  $9,000.  He  has  thus  caught  up  with  the  apprentice  entering 
the  shop  at  sixteen  and  who  has  been  working  for  five  years.  By 
the  time  the  regular  apprentice  is  earning  $15.80  per  week,  the  trade 
school  graduate  is  getting  $20  with  a  potential  value  of  $20,000,  or 
$4,200  greater  than  that  of  the  shop-trained  man.  The  trade  school 
line  continues  at  substantially  the  same  angle  up  to  an  earning 
capacity  corresponding  to  a  potential  value  of  $22,000,  when  it  tends 
toward  the  horizontal. 

The  technical  graduate  at  twenty-two  years  of  age  receives  a 
starting  wage  of  $13  per  week,  or  the  same  amount  earned  by  the 
regular  apprentice  at  the  age  of  twenty-one  and  a  half,  and  by  the 
trade  school  graduate  at  the  age  of  nineteen  and  a  half.  However, 
the  regular  apprentice  is  overtaken  in  six  months  and  the  technical 
graduate  reaches  the  maximum  of  the  apprentice  class  pay  nearly 
one  year  before  the  latter.  Progress  continues  and  the  line  of  the 
technical  graduate  crosses  the  line  of  the  trade  school  graduate  in 
three  years'  time,  and  then  continues  to  diverge  from  the  latter  with 
an  earning  capacity  regularly  increasing  and  a  corresponding  aug- 
mentation of  potential  or  invested  value  until  at  the  age  of  thirty-two, 
or  ten  years  after  entering  upon  practical  work,  his  potential  value 
is  $42,000.  In  other  words,  six  years  of  preparation  have  enabled 
the  technical  graduate  to  distance  the  shop-trained  man  and  the 
trade  school  graduate  overwhelmingly. 

The  reason  that  higher  education,  other  things  being  equal,  carries 
with  it  the  ability  to  earn  high  wages  is  that,  consciously  or  uncon- 
sciously, these  men  are  directing  and  making  it  possible  for  a  large 
number  of  laborers,  shop-trained  men  and  trade  school  graduates 
to  perform  useful  work.  For  this  ability  and  knowledge  the  tech- 
nical man  receives  his  pay.  Apprentices  have  made  and  will  make 
in  rare  instances  a  better  showing  than  the  average  technical  man, 
and  many  of  our  greatest  men  have  by  their  sheer  force  of  character, 
excellence  of  brain  fibre,  persistence  and  self-education,  risen  to 
pre-eminent  positions  independent  of  all  regular  systems,  and  the 
same  is  true  of  the  trade  school  graduate.  Mr.  Dodge  says,  however, 
that  he  is  dealing  with  the  average  of  each  class,  taken  from  actual 
statistics,  with  an  earnest  desire  to  ascertain  the  facts  without  any 
frequency  of  mention  of  the  outcome.  It  may  be  stated  as  a  truism 
that  every  man  pays  for  the  amount  of  bossing  he  requires  and  every 
man's  wage  increases  in  proportion  to  his  ability  to  act  as  the  boss 
or  foreman  of  himself  and  others.  The  highest  wages  are  paid  to 
the  man  through  whose  ability  the  largest  number  of  other  men 
may  be  most  profitably  employed.  He  does  his  work  with  his  brain. 
Thus,  on  the  one  hand,  we  see  under  a  slave  system  manual  labor 
receiving  no  wages,  and  on  the  other  mental  labor  receiving  the 
highest  reward.  A  practical  man  performs  his  work  within  the 
radius  of  his  arm ;  a  technical  man  within  the  radius  of  his  brain. 
This  fact  is,  however,  even  to-day,  realized  by  a  few,  and  it  is 
.gratifying  to  know  that  the  number  is  increasing. 


Mr.  DiuIkc,  ill  iiis  address,  also  considered  the  value  of  icclinicul 
training  in  the  organization  and  management  of  manufacturing  plants 
and  rntcrpriscs  and  a  time  not  very  far  distant  when  it  will  be 
almost  universally  rccoKiii/cd  that  establishments  shmild  be  trained 
as  well  as  individuals,  and  ih.it  the  marvelous  dcvclopnient  in  scien- 
tific shop  practice  and  management  will  do  for  the  manufacturer 
fully  as  nnirli  as  technical  training  is  doing   for  the  individual. 


Actinium  and  American  Radium. 


Sir  William  Kamsay  is  reported  to  have  said  in  his  recent  lecture 
that  American  radium  has  no  radioactivity.  This  is  contrarlicted 
by  authorities  in  this  country.  Prof.  Alexander  Hamilton  Phillips, 
professor  of  chemistry  at  Princeton  University,  has  examined  a 
•luaiility  of  carnotite,  an  ore  of  uranium,  which  is  being  mined  by 
the  Welsli-I.t)lTliis  Uranium  Company,  of  lUilTalo,  which  is  at 
present  endeavoring  to  furnish  radium  from  an  American  ore. 
Prof.  Phillips  analyzed  twenty-five  pounds  of  the  Colorado  mineral 
and  obtained  from  it  one  gram  of  radium-barium  chloride  of  an 
activity  of  1,500.  He  made  photographs  of  keys  and  other  objects, 
proving  its  actinic  properties.  The  radioactivity  was  finally  deter- 
mined by  Prof.  Adams,  of  the  physical  department  of  Princeton, 
who  measured  the  activity  by  means  of  a  Wilson  gold  leaf  electro- 
meter, and  also  with  the  pith  balls,  there  being  no  doubt  as  to  the 
activity  being  quite  1,500.  Prof.  Phillips  also  stated  that  some  of 
the  radium  said  to  have  been  extracted  by  the  Buffalo  people  was 
not  radioactive,  due  possibly  to  the  fact  that  the  radioactivity  was 
lost  in  the  chemical  operations. 

Dr.  George  F.  Kunz  states  that  he  himself  had  been  able  to  cause 
phosphorescence  in  a  15-karat  diamond  by  means  of  a  recent  sample 
received  from  the  Welsh-Lofftus  Company.  On  the  other  hand, 
some  of  the  BuflFalo  raditim  recently  tested  at  Columbia  University 
showed  no  radioactivity. 

In  this  connection,  Dr.  Kunz  makes  an  interesting  statement  with 
regard  to  some  actinium  recently  received  here,  and  says :  "This 
actinium  was  a  preparation  of  the  oxide,  with  an  activity  of  10,000 
(uranium  being  taken  as  unity),  prepared  by  Dr.  Debierne  and  sent 
to  me  through  the  courtesy  of.  Prof.  P.  Curie.  The  emanations 
from  it  seemed  most  profuse,  and  although  it  had  been  exposed  for 
two  weeks  in  a  paper  package,  yet  they  were  as  energetic  at  the  time 
of  its  arrival  and  one  week  after  as  they  could  have  been  at  any 
time.  The  substance  is  wonderfully  radioactive.  In  the  few  ex- 
periments that  I  have  made  upon  it  I  found  that,  like  radium,  it 
causes  the  diamond  to  phosphoresce,  and  exerts  the  same  action  as 
radium  upon  willemite  and  kunzite,  with  the  possible  exception  that 
the  emanations  from  the  small  quantity  of  the  substance  seemed  to 
become  luminous  before  they  touched  the  willemite  itself.  The 
surface  aflfected  measured  two  square  inches,  many  times  the  sur- 
face of  the  actinium.  The  effect  produced  on  willemite  was  some- 
what different  from  that  due  to  radium.  The  luminescence  appar- 
ently penetrated  the  willemite,  and  at  the  same  time  it  almost  seemed 
as  if  a  luminous  emanation  left  the  material.  It  was  also  found, 
on  applying  some  powdered  and  granulated  willemite  to  the  inside 
of  a  closed  jar  twelve  centimeters  high,  and  placing  this  over  the 
actinium,  which  was  in  a  paper,  that  the  emanations  made  luminous 
the  entire  interior  of  the  jar.  On  the  other  hand,  they  do  not 
appear  to  possess  the  penetrating  power  through  glass  that  the 
radium  compounds  show,  for  in  the  same  experiment  they  failed 
to  affect  the  willemite  on  the  outside  of  the  jar,  although  the  glass 
was  only  one  and  one-half  millimeters  in  thickness.  A  platinum- 
barium-cyanide  screen  immediately  responded  when  the  actinium 
was  held  against  the  black  paper  on  the  back.  The  abundance  of 
emanations  from  the  substance,  rather  than  their  penetrative  quality, 
seemed  to  be  its  characteristic.  One  of  the  properties  of  actinium 
which  Prof.  Curie  mentions  in  his  letters  is  the  emission  of  many 
emanations  which  last  for  some  minutes.  This  feature  of  endurance 
was  not  observed.  On  the  other  hand,  a  peculiarity  of  actinium,  as 
compared  with  radium,  is  that  the  emanations,  although  more 
profuse,  disappear  in  a  few  seconds.  Another  marked  feature  is  a 
certain  visibility  or  materiality  of  the  emanations.  This  has  already 
been  referred  to  in  some  of  the  experiments  above  described  in  con- 
nection with  willemite.  If  actinium  is  placed  in  a  paper  over  a 
screen  of  the  phosphorescent  sulphide  of  zinc  (Sidot's  blende),  the 
screen  will  become  illuminated,  and  on  slightly  blowing,  so  as  to 
produce  a  current  of  air,  the  light  is  carried  along  the  screen  with 
the  emanations." 


Interstate    Independent   Telephone    Convention 
in  Chicago,  December  8,  9  and  10. 


{By  Special  Telegrams  to  Electrical  World  and  Engineer.) 

IN  accordance  with  the  announced  programme,  the  Interstate  In- 
dependent Telephone  Association  began  its  convention  on  Tues- 
day, December  8,  at  the  Auditorium,  Chicago.  The  first  session 
began  in  the  afternoon  and  was  called  to  order  by  Mr.  C.  E.  Hull, 
president,  of  Salem,  111.  There  was  a  large  attendance.  The  Mayor, 
Mr.  Harrison,  sent  an  official  representative,  who  welcomed  the 
convention  to  Chicago  because  it  represented  the  independent  ele- 
ment in  the  industry,  and  who  called  attention  to  the  fact  that  for 
the  first  lime  one  could  now  call  up  the  Mayor  and  the  police  de- 
partment by  independent  telephone  in  Chicago. 

A  committee  was  appointed  to  draw  up  resolutions  of  regret  in 
regard  to  the  late  H.  C.  Rainey. 

President  Hull  then  delivered  an  interesting  address.  He  con- 
gratulated the  members  on  meeting  again  in  the  city  that  saw  the 
birth  of  the  Association.  He  urged  as  important  matters  demand- 
ing attention  the  revision  of  the  constitution,  the  establishment  of 
permanent  headquarters,  standing  committees,  and  in  general  a 
more  closely  knit  organization. 

Secretary  Coleman's  report  stated  that  this  year  the  telephone 
manufacturers  had  abandoned  the  customary  entertainment  and 
the  Association  committee  had,  therefore,  itself  taken  the  matter 
in  hand  and  arranged  for  that  feature.  He  gave  statistics  for  the 
industry,  stating  that  the  investment  of  the  subsidiary  Bell  telephone 
companies  was  $373,585,609,  and  of  the  long-distance  system  $28,- 
000,000  in  bonds  and  $131,628,000  in  stock.  There  were  1,277,983 
Bell  subscribers,  giving  a  capital  per  subscriber  of  $417.  For  the 
independent  investment  he  claimed  2,000,000  subscribers  and  200,- 
000,000,  or  only  $100  per  subscriber,  as  capitalization.  Iowa  was  the 
banner  independent  State,  with  1,200  companies.  Mr.  Coleman  said 
that  in  the  past  sympathetic  public  sentiment  against  the  "Bell  mo- 
nopoly" had  worked  wonders  for  the  independents ;  but  now  some- 
thing more  than  that  was  needed  to  sustain  the  independent  spirit 
and  insure  growth.  Years  ago  the  Bell  tactics  and  plan  of  cam- 
paign had  been  to  buy  up  independent  exchanges,  later  to  buy  im- 
portant centers,  later  to  control  toll  lines,  and  last  of  all  to  get 
control  of  large  manufacturers  of  telephone  apparatus.  He  held 
that  some  plan  to  bring  members  of  the  Association  into  more  com- 
pact business  relations  should  be  put  into  operation  at  once.  Enthu- 
siasm, while  important,  would  not  make  a  solid  and  enduring  organ- 
ization. There  must  be  a  movement  started  for  more  thorough  busi- 
ness co-operation.  Bureaus  for  patent  protection,  general  informa- 
tion and  standardization  were  strongly  urged  and  the  finances  of  the 
Association  should  be  so  arranged  as  to  permit  the  entire  time  of 
a  competent  man  being  given  to  the  conduct  of  a  permanent  office. 

A  committee  of  nine,  one  from  each  State,  was  appointed  to  con- 
sider the  secretary's  report  and  draw  up  a  new  constitution  embody- 
ing these  suggestions.  It  consisted  as  follows :  Indiana,  H.  A. 
Barnhart;  Iowa,  J.  S.  Bellamy;  Ohio,  W.  Gay  Jones;  Illinois,  C.  B. 
Cheadle ;  Minnesota,  E.  H.  Moulton ;  Kentucky,  Mr.  Matthews ; 
Michigan,  C.  E.  Marsh ;  Missouri,  J.  M.  Kennedy ;  Wisconsin,  W.  F. 
Goodrich ;   President  Hull,  ex-officio. 

Prof.  W.  E.  Goldsborough,  of  the  electrical  department  of  the 
St.  Louis  Exposition,  invited  the  next  convention  to  the  fair,  and 
outlined  the  plans  of  other  electrical  bodies  and  of  the  International 
Electrical  Congress. 


A  special  committee  consisting  of  L.  A.  Frazee,  C.  M.  Bandy  and 
W.  Gilford  Thompson  was  appointed  to  learn  the  prospects  of  in- 
dependent telephone  toll  connection  with  Chicago  over  the  auto- 
matic, exchange  circuits  of  the  Illinois  Telephone  Company,  and 
to  ask  President  Wheeler  of  that  company  to  appear  before  the  body 
in  order  to  make  a  statement  on  the  subject  and  the  prospects. 

The  convention  was  invited  to  visit  the  Illinois  Automatic  Ex- 
change Works.     No  session  was  held  on  Wednesday  forenoon. 

At  the  session  on  Wednesday  afternoon  the  committee  appointed 
to  confer  with  the  Illinois  Telephone  Company  reported  the  results 
of  its  visit  to  President  Wheeler,  who  had  stated  that  the  company 
in  the  spring  would  begin  trunk  lines  to  the  outskirts  of  the  city 
from  its  central  automatic  exchange.  When  these  were  completed 
it  would  take  up  the  matter  of  toll  connections  with  any  company 
having  good  circuits  and  apparatus.  As  soon  as  ready  the  company 
would  be  anxious  to  connect  with  outside  oompanies,  but  it  was 
not  ready  at  the  present  time. 

The  classification  of  freight  rates  was  briefly  discussed  by  the 
convention.  It  was  shown  that  dry  batteries  now  pay  at  the  same 
rate  as  wet,  but  it  was  naturally  held  that  they  should  not  do  so,  as 
tliey  were  not  so  breakable  and  were,  therefore,  easier  of  transpor- 
tation by  the  railroads. 

A  discussion  arises  on  the  question  whether  companies  having 
toll  connections  over  Bell  telephone  lines  should  be  admitted  to 
membership.  This  important  topic  which  has  already  been  before 
the  association,  brought  on  a  very  lengthy  and  animated  discussion, 
but  nothing  definite  was  done,  and  the  question  was  finally  referred 
to  the  committee  on  credentials.  The  committee  which  had  been 
appointed  on  reorganization  reported  that  the  present  constitution 
and  by-laws  were  inadequate.  It  recommended  that  pending  a 
complete  revision  of  the  constitution  making  sweeping  changes,  a 
temporary  constitution  be  enacted  and  that  the  association  should 
be  incorporated  without  capital  with  $5  dues  and  an  additional  tax 
if  and  when  necessary.  It  was  also  recommended  that  there  should 
be  uniform  toll  line  contracts  between  members  and  uniform  ex- 
change rates  based  upon  the  number  of  telephones  in  operation. 
Messrs.  Hull,  Rex,  Coleman  and  Barnhart  were  recommended  as  a 
permanent  committee  to  effect  plans  for  carrying  out  the  organ- 
ization. 

A  very  interesting  paper  was  then  read  by  the  secretary  from 
Prof.  J.  C.  Kelsey,  of  Purdue  University,  on  the  subject  of  "The 
Standardization  of  Telephone  Apparatus,"  and  a  paper  was  also 
presented  by  W.  C.  Polk,  of  Kansas  City,  on  "The  Standardization 
of  Telephone  Construction."  With  regard  to  the  suggestions  pre- 
sented involving  the  adoption  of  standard  specifications  and  the 
advocacy  of  a  board  of  engineers  to  advise  regarding  apparatus  and 
methods  of  construction,  it  was  stated  that  the  reorganization  com- 
mittee was  considering  the  establishment  of  a  board  of  engineers 
to  work  out  such  standard  specifications  as  would  enable  good  long- 
distance toll  service  between  various  independent  companies.  Both 
papers  were  referred  to  the  reorganization  committee.  The  two 
papers  were  both  discussed  at  considerable  length,  the  variety  of 
practice  in  the  independent  field  presenting  innumerable  points  of 
view  on  the  various  questions  involved. 

Mr.  H.  D.  Critchfield,  formerly  of  Cleveland,  and  well  known 
as  one  of  the  pioneers  in  the  independent  ranks,  appeared  before  the 
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convention  a.s  reprcsrnting  the  Illinois  Telephone  Company,  with 
which  he  ha.s  been  coinicclccl  for  sonic  time  past.  lie  ki'vc  an  nut- 
line  of  the  work  that  has  been  done  in  connection  with  the  enter- 
prise known  as  the  .Antoinalic  Chicago  Kxchange,  details  of  which 
have  already  been  given  in  Ei.fctricai.  World  and  Engineer.  He 
said  that  Ji  miles  of  tunnel  were  completed  in  the  I^op  district 
for  telephone  cables,  freight  and  other  public  utilities.  He  also 
stated  that  the  stockholders  of  the  Illinois  company  controlled  abso- 
lutely the  .Automatic  Electric  Company,  building  what  was  formerly 
known  as  the  Strowgcr  apparatus,  so  that  customers  were  abso- 
lutely insured  a  supply  of  apparatus.  In  the  spring,  as  had  already 
been  intimated,  the  company  would  build  toll  lines  out  into  the 
surrounding  country  and  connect  with  other  independent  companies. 
Mr.  Critclificld  insisted,  however,  that  such  companies  desiring  con- 
nection with  Chicago  nnist  have  first-class  apparatus  and  C(|uipmcnt. 
No  toll  service  would  be  given  into  Chicago  until  good  service  has 
been  assured.  When  questioned  upon  the  subject,  Mr.  Critchficid 
stated  that  the  Illinois  Telephone  Company  was  absolutely  inde- 
pendent of  the  Bell.  Its  plans  were  for  92  miles  of  tunnel  ultimately. 
The  present  exchange  was  in  a  temporary  building,  but  the  perma- 
nent new  exchange  building  would  be  put  up  on  ground  which 
would  be  vacant  next  spring.  Probably  toll  line  connections  would 
be  ready  for  service  into  Chicago  ne.xt  fall. 

The  paper  of  Mr.  W.  A.  Barnhart,  of.  Rochester,  Ind.,  to  be  pre- 
sented on  Thursday,  is  more  or  less  of  an  attack  on  the  Bell  organi- 
zation, and  states  that  independents  cannot  hope  to  compete  or  cope 
with  the  centralized  Bell  power  if  the  independent  business  con- 
tinued to  be  carried  along  on  the  ancient  loose-jointed  method  of 
everyone  for  pimself.  Mr.  O.  Rex,  of  North  Manchester,  Ind.,  pre- 
sented a  short  paper  without  any  very  specific  ideas  or  recommen- 
dations on  "Competition  Between  Independent  Companies  and 
Farmers'  Mutuals."  He  advises  a  friendly  attitude  toward  the 
mutuals  and  suggested  aiding  them  with  helpful  suggestions  in 
regard  to  their  work. 

Mr.  Prewitt,  of  Winchester,  Ky.,  presents  a  paper  outlining  a 
political  scheme  of  organization  for  independent  telephonists.  He 
advocates  dividing  the  country  into  telephone  districts  disregarding 
State  lines,  taking  the  larger  cities  as  centers,  including  the  territory 
that  is  tributary  from  a  telephone  standpoint.  He  would  organize 
each  district  into  an  association.  The  National  organization  should 
include  a  Senate  and  a  House  of  Representatives,  and  each  local 
company  should  have  representation  in  both. 

At  the  Thursday  session  the  report  of  the  nominating  committee 
was  adopted  and  the  following  officers  w-ere  elected:  H.  A.  Barn- 
hart,  Rochester,  Ind.,  president ;  E.  H.  Multon,  Minneapolis,  vice- 
president  ;  E.  H.  Coleman,  Louisville,  Ky.,  secretary ;  A.  B.  Conklin, 
Aurora,  111.,  treasurer.  Executive  Committee — C.  E.  Hull,  J.  S. 
Bellamy,  O.  Rex,  R.  Valentine,  W.  G.  Jones,  H.  G.  Conger,  W.  Mat- 
thews, C.  E.  Wells  and  J.  G.  Splane.  There  was  no  meeting  in  the 
afternoon,  but  a  banquet  in  the  evening.  (Special  dispatches  giving 
details  of  exhibits  will  be  found  on  page  976.) 


STANDARDIZATION    OF    APPARATUS. 

Prof.  J.  C.  Kelsey,  of  Purdue  University,  read  an  interesting 
paper  entitled  "Standardization  of  Apparatus."  After  showing  how 
steam  railroads,  owing  to  interchange  of  traffic,  wxre  compelled 
to  standardize  their  equipment,  and  how  a  similar  condition  was 
brought  about  in  the  case  of  telegraph  companies,  he  said  that  tele- 
phone systems  are  naturally  sure  to  encounter  the  same  situation. 
The  telephone  subscriber  is  no  longer  confined  to  a  limited  district, 
and  since  he  may  desire  to  talk  to  a  neighbor  one  mile  or  four  miles, 
or  one  thousand  miles  distant,  there  is  a  growing  necessity  for  a 
standard  system  whereby  any  through  connection  can  be  made, 
with  efficient  apparatus  at  both  sending  and  receiving  ends. 

Experience  has  already  decided  the  gauge  of  the  telephone  trans- 
portation track.     It  is  a  metallic  line,  composed  of  No.  8  B.W.G. 


cupper  wires.  Whatever  the  locality  its  characteristics  arc  in  general 
ihr  same.  It  is  a  well  known  fact  that  this  line  must  be  transpo&ed 
and  well-balanced  t(j  be  quiet  under  all  disturbing  conditions.  If 
of  considcruble  Irnglh,  it  becomes  very  sensitive  to  unbalances,  and 
upon  connection  with  a  local  exchange  subscriber  will  (juiekly  prove 
the  unbalanced  condition  of  the  local  switching  apparatus,  which 
UDiild  never  be  disclosed  by  a  short  toll  line,  or  a  purely  local  lini. 
15ui  if  this  toll  line  extends  into  territory  where  trolley  wires,  high- 
leiision  and  electric  light  wires  abound,  it  developed  still  more  de- 
cided characteristics.  It  becomes  supersensitive,  and  may  be  said 
to  be  looking  for  trouble.  The  unbalance  that  the  long  unexposed 
toll  line  would  not  detect  will  now  be  disclosed  by  a  roar  so  great 
as  to  forbid  conversation. 

As  the  inlerurban  lines,  with  their  accompanying  high-tension 
wires,  invade  the  country,  every  exchange  operator  will  inevitably 
experience  this  changed  condition  of  his  toll  lines.  His  local  lines 
.ind  switching  appar;ilus,  which  once  gave  him  good  toll  service, 
will  be  rendered  comparatively  useless,  as  the  oversensitive  toll 
line  will  not  permit  of  the  least  unbalance.  If  this  oversensitive 
line  connects  with  an  exchange  using  series  drops  in  circuit,  the 
connection  will  be  too  noisy  for  use.  If  it  connects  with  a  common 
return  system,  great  noise  will  result.  If  it  connects  with  a  metallic 
exchange,  with  lines  having  bad  joints  and  careless  structure,  the 
connection  will  also  be  too  noisy  for  use.  If  it  connects  with  a  well- 
balanced  metallic  system,  using  cheap,  or  poorly-designed  trans- 
mitters, poor  transmission  will  result.  If  it  connects  with  a  common 
battery  system,  using  twenty  volts  battery  pressure,  the  connection 
is  noisy,  and  the  signals  are  rendered  inoperative.  The  same  con- 
dition will  apply  to  the  forty-volt  common  battery  system.  There- 
fore, in  view  of  the  great  number  of  independent  exchanges,  it  is 
not  likely  that  every  exchange  owner  will  consent  to  the  making 
of  radical  changes.  He  will  consent  to  any  moderate  change  that 
will  ameliorate  conditions,  and,  luckily,  the  repeating  coil,  if  properly 
designed,  will  accomplish  the  result. 

General  standardization  does  not  mean  that  each  and  every  system 
shall  be  manufactured  by  the  same  company.  Every  company  can 
manufacture  standard  drops,  relays,  ringers,  generators  and  other 
devices.  A  standardized  system  is  one,  if  applied  to  local  battery, 
that  will  operate  in  direct  conductive  relation  with  the  standard  toll 
line  without  the  least  noise  due  to  unbalance,  thereby  giving  abso- 
lute sway  to  the  voice  tones.  To  attain  this  efficiency,  a  system  would 
have  to  have  balanced  and  well-insulated  metallic  lines,  i,6oo-ohm 
bridging  bells,  i,ooo-ohm  ciearing-out  drops,  and  open-circuit  gen- 
erators. The  absence  of  repeating  coils  and  series  apparatus  would 
be  quite  conspicuous.  However,  if  it  is  necessary  to  have  a 
grounded  party  enter  the  standard  exchange,  a  suitable  repeating 
coil  should  be  placed  in  circuit  between  the  terminal  arrester  and  the 
line  jack.  As  to  a  suitable  repeating  coil,  there  is  more  difference 
in  repeating  coils  than  in  any  other  telephone  apparatus. 

A  standard  common-battery  system  is  one  that  will  give  a  quiet 
line  connection,  and  efficient  transmission  between  the  long-distance 
points.  But,  strange  to  say,  at  this  very  moment,  there  is  an  idea 
gaining  ground  that  common-battery  transmission  has  not  come 
up  to  standard.  As  a  result,  one  will  find  many  companies  main- 
taining local  battery  stations  for  long-distance  service.  It  is  an 
unfortunate  condition,  and  he  was  compelled  to  admit  the  justification 
of  the  idea.  The  blame  does  not  rest  upon  the  system,  because  all 
transmitters  have  a  central  source  of  energy,  for  no  reason  can  exist 
why  a  common-battery  transmitter  cannot  be  made  just  as  good  as 
a  local  battery  transmitter.  Nor  is  it  a  question  of  battery  voltage, 
for  on  local  service  one  cannot  tell  the  difference  between  ten,  twenty 
or  forty  volts,  transmission  being  satisfactory  in  all  cases. 

In  explanation,  a  comparison  will  be  made.  It  is  conceded  that  a 
local  battery  induction  coil  must  have  comparatively  few  turns  in 
the  primary,  and  a  great  number  of  turns  in  the  secondary,  in  order 
to  transmit  a  small  amount  of  current  at  a  high  pressure  and  avoid 
the  losses  which  would  result  from  heavier  current  and  low  e.m.f 
We  will  all  admit  that  if  this  induction  coil  had  equal  turns  on 
secondary  and  primary,  we  could  not  look  for  very  good  results  on 
long-distance  service.  This  is  precisely  the  difficulty  the  common- 
battery  ."iystems  are  contending  with.  They  either  use  repeating 
coils  of  equal  w^indings,  of  no  potential  raising  power,  or  condensers 
with  the  effect  exactly  the  same,  and  then,  expect  a  low  e.m.f.  to 
transmit  the  voice  currents  to  great  distances.  For  the  e.m.f.  of 
common-battery  voice  currents  is  low,  very  low,  and  it  is  safe  to  say 
that  it  does  not  exceed  the  primary  voltage  of  local  battery  instru- 
ments. If  it  is  necessary  in  local  battery  practice  to  raise  this  low- 
primary  voltage  to  a  high  secondary  voltage,  running  up  into  hun- 
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dreds,  why  is  it  not  necessary  for  the  common-battery  systems  to 
adopt  the  same  practice?  Common-battery  systems  can  be  easily 
standardized,  and  the  subscribers  deserve  it,  for  they  do  the  bulk  of 
the  long-distance  business. 

Long-distance  service  has  caused  the  cry  for  standardization.  The 
American  Telephone  &  Telegraph  Company  has  heeded  the  cry  and 
is  bending  great  energies  toward  this  necessary  state.  The  inde- 
pendent interests  must  also  heed  the  cry.  They  have  successfully 
fought  local  conditions,  and  the  long-distance  field  is  the  battle- 
ground of  to-day.  Manufacturer  and  operator  alike  must  turn 
from  local  conditions  and  look  toward  their  neglected  long-distance 
field.  Toll  business  offers  opportunities  for  revenue  that  should 
not  be  neglected.  What  operator  would  refuse  to  lease  each  side 
of  his  toll  line  for  telegraph  purposes  at  from  ten  to  twenty  dollars 
a  year-mile,  and  still  retain  the  integrity  of  his  telephone  privileges? 
And  how  many  operators  know  how  to  accomplish  this  result,  and 
to  what  manufacturer  of  telephone  apparatus  can  they  look  for 
reliable  information  and  standard  apparatus?  Truly,  the  operator 
has  fought  his  licensee  competitor  with  great  odds  against  him,  as 
far  as  a  source  of  knowledge  and  experience  is  concerned. 

A  satisfactory  standardization  of  apparatus  can  be  attained  when 
each  and  every  telephone  operator  can  have  the  means  of  finding 
out  what  apparatus  is  standard.  The  only  institutions  who  have 
the  power  to  name  the  standards  are  the  various  state,  interstate 
and  national  associations.  Let  the  Interstate  Association  take  the 
initiative  and  name  a  standardization  committee,  composed  of  engi- 
neers of  various  companies,  empower  them  to  make  tests,  and  report 
the  same  at  the  next  convention,  or  to  encourage  the  annual  meeting 
of  the  engineers  and  traffic  managers  of  the  operating  companies, 
the  consulting  engineers,  and  engineers  of  the  manufacturing  com- 
panies, under  the  auspices  of,  and  at  the  time  of  the  interstate  con- 
vention, with  plenty  of  time  for  papers,  reports  of  tests,  discussions 
and  expression  of  opinion.  He  believed  that  meetings  of  this  kind 
will  do  more  to  bring  order  out  of  chaos,  to  establish  a  uniformity  of 
local  and  long-distance  practice,  and  bring,  about  a  general  stand- 
ardization than  any  other  process.  The  hope  of  standardization  in 
independent  circles  lies  in  a  combination  of  individual  effort  on  the 
part  of  the  engineer.  Let  all  companies  cheerfully  pay  his  expenses 
to  the  annual  convention.     Results  will  justify  it. 


Interurban  Electric  Traction  Systems- 
Versus  Direct-Current. 


-Alternating 


By  Paul  M.  Lincoln. 

ELECTRIC  traction  is  peculiarly  an  American  institution ;  that  is, 
it  has  found  its  widest  application  in  American  communities 
and  has  been  developed  chiefly  by  American  engineers.  In 
America  practically  every  town  of  over  5,000  inhabitants  is  provided 
with  an  electric  traction  system.  In  other  parts  of  the  world  it  is 
only  larger  centers  of  population  that  are  so  provided. 

Practically  all  the  traction  work  in  America  has  been  done  by 
direct  current.  The  alternating-current  traction  system,  although 
it  has  received  considerable  attention  from  American  engineers,  has 
not  until  recently  been  favorably  considered  by  them.  In  Europe, 
on  the  other  hand,  the  alternating-current  traction  problem  has  re- 
ceived a  large  amount  of  attention.  The  polyphase  induction  motor 
has  been  developed  by  European  engineers  for  traction  purposes, 
and  a  number  of  installations  have  been  made  in  Europe  with  ap- 
paratus of  this  character.  American  engineers  have  consistently 
refused  to  adopt  the  polyphase  induction  motor  for  traction  pur- 
poses on  the  ground  that  it  is  not  suitable  for  that  purpose.  The 
principal  reasons  for  this  stand  are  two  in  number : 

(i)  That  the  polyphase  induction  motor  is  inherently  a  con- 
stant-speed motor,  and,  therefore,  not  adapted  to  traction  purposes. 
Continual  change  of  speed  is  one  of  the  characteristics  of  traction 
work.  The  direct-current  series  motor  is  peculiarly  adapted  to  this 
class  of  work  because  it  is  inherently  a  variable-speed  motor.  At 
one  definite  speed  the  polyphase  motor  is  an  efficient  machine,  while 
at  all  other  speeds  the  efficiency  cannot  be  greater  than  the  ratio  of 
the.  actual  speed  to  the  synchronous  speed.  For  instance,  if  the 
actual  speed  at  which  a  given  induction  motor  is  working  is  10  per 
cent,  of  its  synchronous  speed,  the  power  utilized  is  at  most  only 
10  per  cent,  of  the  power  put  in.  In  traction  work  a  large  part  of 
the  work  done  is  necessarily  at  speeds  below  the  maximum  attained, 
and  at  these  lower  speeds  the  maximum  economy  that  can  be  ob- 
tained from  induction  motors  is  necessarily  small. 

One  expedient  used  by  European  engineers  to  reduce  this  source 


of  loss  is  the  use  of  motors  in  concatenation  or  in  tandem ;  that  is, 
the  secondary  of  one  motor  is  fed  into  the  primary  of  another  on 
the  same  car.  If  the  pair  of  motors  thus  concatenated  are  wound 
for  the  same  number  of  poles,  this  expedient  has  the  effect  of  making 
the  synchronous  speed  of  each  of  the  pair  of  concatenated  motors 
one-half  that  which  it  is  when  not  in  concatenation.  It  is  equiva- 
lent in  direct-current  practice  to  throwing  two  shunt  motors  in 
series.  Up  to  the  half  speed  point,  therefore,  there  is  a  gain  of 
economy  by  this  arrangement;  by  winding  the  two  concatenated 
motors  for  different  numbers  of  poles,  more  than  one  point  of  max- 
imum economy  can  be  secured  between  zero  speed  and  full  speed, 
but  this  arrangement  has  the  disadvantage  of  being  able  to  use  but 
one-half  the  total  motor  capacity  above  half  speed,  while  the  greatest 
expenditure  of  energy  takes  place  above  half  speed. 

In  order  to  secure  the  advantages  of  concatenation,  however,  it 
is  necessary  to  add  largely  to  the  weight  of  the  electrical  apparatus. 
European  practice  has  been  to  equip  cars  with  four  motors,  two  main 
motors  and  two  others  used  only  while  the  car  is  below  half  speed. 
Above  half  speed  the  motors  are  running  idle  and  are  doing  no 
useful  work.  The  energy  required  to  take  care  of  the  additional 
weight  is  an  offset  against  the  energy  which  is  saved  by  concatenating 
the  motors.  For  long  runs  this  expedient  would  probably  be  detri- 
mental, since  the  energy  taken  up  to  transport  the  extra  weight 
would  be  more  than  equivalent  to  the  energy  saved  at  the  start. 

(2)  The  second  reason  against  the  use  of  polyphase  induction 
motors  for  traction  purposes  is  the  necessity  for  providing  at  least 
two  overhead  conductors.  If  the  track  is  not  used  as  one  of  the 
conductors,  then  the  necessity  arises  of  using  at  least  three  overhead 
conductors.  Maintenance  of  insulation  on  such  overhead  con- 
ductors when  they  are  at  high  voltage  is  naturally  a  difficult  problem 
—much  more  difficult  than  to  maintain  the  insulation  between  a 
single  conductor  and  ground,  ^s  would  be  the  case  in  the  single- 
phase  system. 

American  engineers,  instead  of  endeavoring  to  adapt  the  unsuitable 
induction  motor  to  traction  purpose,  have  devoted  their  energies  to  the 
development  of  a  suitable  alternating-current  motor.  The  idea  of 
using  a  series  motor  operated  by  alternating  current  is  not  new.  The 
only  alternating-current,  single-phase  motors  which  have  a  char- 
acteristic suitable  for  electric  traction  purposes  are  those  of  the  com- 
mutator type.  In  no  other  type  of  motor  are  the  speed  and  torque 
characteristics  such  as  to  be  suitable  for  traction  purposes.  In  the 
commutator  type  alternating-current  motor,  the  speed  and  torque 
characteristics  are  practically  identical  with  these  characteristics  in 
the  direct-current  series  motor.  As  early  as  1893,  extensive  experi- 
ments were  made  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  on  this  class  of  motors.  In  fact,  the  experiments  went  so 
far  as  the  equipment  of  a  car  with  two  motors  of  this  type  and  the 
car  was  put  into  actual  operation.  Moreover,  the  frequency  and 
voltage  for  which  the  motors  were  designed  was  practically  the  same 
as  those  for  which  the  more  recent  motors  were  designed.  These 
early  motors  were  considerably  smaller  in  capacity,  however,  and  the 
trolley  voltage, was  less.  Further,  the  method  of  controlling  the 
speed  was  by  control  of  voltage.  Although  the  early  motors  were 
successful  as  motors,  the  alternating-current  system  as  a  system 
was  not  thought  at  the  time  of  sufficient  importance  to  continue  the 
developments  along  this  line.  In  other  words,  the  time  was  not  yet 
ripe  for  the  development  of  this  system.  Interurban  electric  traction 
work,  such  as  exists  to-day,  was  not  at  that  time  thought  of,  and  this 
is  in  my  opinion  the  peculiar  field  for  the  alternating-current  traction 
system. 

In  considering  the  general  problem  of  electric  traction,  the  question 
naturally  arises:  What  is  gained  by  the  use  of  alternating  over 
direct  current?  and  the  converse  of  this  question  also  naturally 
arises :  What  is  it  necessary  to  sacrifice  in  order  to  obtain  the  benefit 
of  alternating-current  traction?  An  analysis  of  the  advantages  and 
disadvantages  of  these  two  systems  may  be  of  interest.  Although 
many  of  the  following  points  have  been  treated  in  previous  papers, 
particularly  that  of  Mr.  Lamme  before  the  American  Institute  of 
Electrical  Engineers,  in  September,  1902.  it  is  hoped  that  with  a 
repetition  of  some  of  the  plans  mentioned  will  be  borne. 

The  principal  advantages  of  alternating-current  electric  traction 
over  direct  current  are  as  follows : 

(i)     Limits  to  trolley  voltage  are  removed. 

(2)  Avoidance  of  rheostatic  losses. 

(3)  The  necessity  for  rotary  converter  sub-stations  abolished. 

(4)  Manual  attendance  at  the  sub-stations  done  away  witV 

(5)  Danger  of  electrolysis  by  return  current  avoided. 
To  take  up  these  points  more  in  detail : 


0i2 


ELECrRICAL     WORLD     and     ENGINEER. 


Vol      XI. 1 1,   .v..    JA 


(1)  I  illiini-  Limit  /w-)/iiitr(y.— Tlio  Kicatrsl  item  o(  co^t  iii  the 
electrical  cquipiiiciit  of  iiitenirliiiti  tractinti  systems  as  tiicy  exist 
to-day  is  (liat  of  secondary  distribution.  This  item  of  cost  usually 
carries  somcwlierc  between  25  per  cent,  and  50  per  cent,  of  the  total 
for  electrical  eiiiiipment,  and  is  usually  nuicli  nearer  the  latter  figure 
than  the  former.  Si.\  hundred  volis  at  the  motor  in  a  direct-current 
traction  system  is  practically  the  limit  at  which  present  designers 
and  inaniifacturers  are  willing  to  guarantee  their  operation,  except  in 
some  special  cases.  This  necessarily  limits  the  voltagr  fed  into  the 
secondary  distribution  system  to,  say,  700  as  a  maxinnim.  The  con- 
sccjuence  of  this  comparatively  low  voltaic  is  naturally  a  high  cost 
for  conductors  of  this  secondary  distribution.  The  alternating-cur- 
rent system,  providing  as  it  docs  the  possibility  of  greatly  increasing 
the  voltage  of  the  distributing  system,  thus  cuts  down  largely  the 
cost  of  this  di>lributing  system. 

.\nother  point  which  militates  against  the  use  of  direct  current  is 
the  fact  that  when  large  motor  units  arc  used  it  is  difTicidl  to  collect 
the  great  amount  of  current  for  their  operation.  h"or  this  reason, 
as  well  as  an  advantage  in  cost,  trolley  construction  has  been  largely 
replaced  by  the  third  rail  for  intcrurban  work.  I!y  raising  the  voltage 
of  the  secondary  system,  the  current  taken  by  a  locomotive  may  be 
reduced,  and  consequently  the  difTiciilty  with  collecting  devices  may 
be  made  to  disappear. 

(2)  Rhcostatic  Losses  Avoided. — In  iho  direct-current  system 
the  voltage  at  the  car  is  practically  constant,  and  while  the  counter 
e.m.f.  of  the  motors  is  building  up  the  excess  voltage  must  be  taken 
up  by  resistance.  At  the  start,  therefore,  a  comparatively  large  rhco- 
static loss  occurs.  With  the  alternating-current  system,  on  the 
other  hand,  the  voltage  at  the  car  may  be  controlled  by  suitable 
means  and  the  rhcostatic  loss  thus  avoided.     When  stops  are 

few  and  consequently  runs  arc  long,  the  rhcostatic  loss  in  the 
direct-current  system  is  a  small  proportion  of  the  total,  and, 
therefore,  under  these  conditions  this  advantage  of  the  alter- 
nating-current system  is  not  so  greatly  marked.  With  short 
runs,  on  the  other  hand,  and  consequently  frequent  starts,  the 
rhcostatic  loss  with  the  direct-current  system  amounts  to  a 
considerably  greater  proportion  of  the  total  loss  and  the  alter- 
nating-current system,  therefore,  can  have  the  greater  ad- 
vantage. 

Figs.  I  and  2  show  the  superposed  kilowatt  curves  for  a  car 
equipped  in  one  case  with  direct-current  motors  and  in  the 
other  with  alternating-current  motors.  The  weight  of  the 
direct-current  car  is  35  tons  and  of  the  alternating-current  car 
about  18  per  cent,  greater.  The  length  of  run  is  two  miles  in 
each  case,  and  the  schedule  speed  30  miles  per  hour.  Were  it 
not  for  the  saving  of  rhcostatic  loss,  one  would  expect  that 
the  alternating-current  equipment  being  18  per  cent,  heavier 
would  take  18  per  cent,  more  power.  The  actual  difference  in 
the  areas  under  the  curves,  however,  shows  about  10  per  cent. 
more  power  in  the  alternating  current  than  the  direct  current 
on  account  of  avoiding  rhcostatic  loss  in  the  alternating-current 
equipment.  If  the  run  were  for  about  one  mile  instead  of  two. 
the  consumption  of  power  would  be  about  equal,  and  for  runs 
of  less  than  one  mile  the  alternating-current  power  consump- 
tion would  be  less. 

(3)  Necessity  for  Rotary  Converters  Avoided.— The  cost  of  sub- 
station equipment  constitutes  one  of  the  large  items  in  the  cost  of  the 
electrical  equipment  of  an  interurban  road.  In  this  sub-station  equip- 
ment by  far  the  largest  item  of  cost  is  the  rotary  converter.  In  the 
alternating-current  equipment  the  rotary  converter  has  no  place, 
thus  avoiding  not  only  a  large  item  of  cost,  but  also  one  of  the  largest 
items  of  the  loss  of  power. 

(4)  Attendance  at  Sub-Stations  Done  Away  urith. — The  direct- 
current  rotary  being  a  piece  of  revolving  machinery,  of  course  re- 
quires manual  attendance  at  the  various  sub-stations.  Alternating- 
current  sub-stations  consists  of  transformers  only,  and  therefore 
require  attendance  only  for  the  purpose  of  operating  the  switches. 
Making  the  switching  devices  entirely  automatic  in  their  operation 
avoids  the  necessity  of  attendance  for  this  purpose.  A  still  further 
refinement  is  the  use  of  distant  controlled  switches  operated  from  a 
central  point,  say  the  main  power  house.  Electrically-operated 
sw^itches  have  already  been  developed  to  be  operated  from  a  distance 
of  several  hundred  feet,  and  no  reason  exists  w^hy  this  distance  of 
operation  cannot  be  extended  to  20  to  30  miles  by  proper  design. 
By  including  in  such  a  switch-operating  mechanism  also  a  signalling 
device,  by  which  the  position  of  the  switch  is  made  known  at  the 
central  point,  the  switch-operating  system  becomes  complete,  and 
no  necessity  exists  for  attendance  at  the  alternating-current  sub- 
stations for  any  purpose  except  occasional  inspection.    There  is,  of 


course,  an  cxpciiM-  in  coiint-ction  with  iiisiulliiiK  such  a  system  of 
operating  swilchck  electrically,  but  it  lirars  no  comparison  to  the 
expense  of  manual  attendance, 

(S)  /;7«v/rc»/y-rw.— KIcctrolysis  of  parallel  conducting  systems  i» 
generally  rccogni/ed  as  one  of  the  most  serious  dangers  in  connection 
with  present  direct-current  trolley  systems,  and  the  fact  that  an  alter- 
nating-current system  avoids  this  danger  entirely  need  only  be  men- 
tioned in  order  to  be  recognized  as  a  marked  advantage. 

So  much  for  the  advantages  which  accrue  to  the  altcrnating-cur- 
tent  system.  Now  the  <|ucslion  arises:  What  points  must  be  sacri- 
ficed in  order  to  obtain  these  advantages.  The  disadvantages  which 
necessarily  accompany  the  use  of  the  alternating-current  traction 
system  are  as  follows  : 

(  I  )      .Additional   weight. 

(2)  Dilliciiliy  of  operating  on  existing  lines. 

(3)  Increased  rail  loss. 

(4)  The  fact  that  an  active  cm  f.  exists  between  field  turns. 

(5)  I'ossibic  interference  with  telephones. 

Now  suppose  we  take  up  the  above  points  in  detail. 

(i)  Additional  Weight. — An  alternating-current  motor  of  a  gi\cn 
capacity  is  necessarily  somewhat  heavier  and  somewhat  more  expen- 
sive than  a  direct-current  inotor  for  the  same  capacity.  This  dilTer- 
cnce  in  the  motor,  however,  does  not  constitute  the  total  difference 
in  weights  of  equipment.  In  order  to  make  use  of  the  advantages  of 
high  trolley  voltage,  the  alternating-current  equipment  should  prefer- 
ably be  provided  with  a  step-down  transformer  on  the  car.  Also,  in 
order  to  obtain  the  advantages  of  avoiding  the  rhcostatic  losses, 
some  provision  must  be  made  for  controlling  the  voltage  on  the  car. 
The    transformer,    the    voltage-control    apparatus,    and    the    greater 
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FIG.    1. 

weight  of  motors  make  the  alternating-current  equipment  necessarily 
heavier  than  the  direct  current.  Although  this  difference  need  not, 
and  in  many  cases  will  not,  be  as  great,  the  example  cited  later  in  this 
paper  (18  per  cent.),  still  a  difference  in  weight  will  always  exist 
detrimental  to  the  alternating-current  equipment.  This  greater 
weight  of  the  alternating-current  equipment  is  one  of  the  items  on  the 
debit  side  of  the  ledger. 

One  of  the  most  attractive  methods  for  controlling  the  voltage  on 
the  motors  is  the  use  of  an  induction  regulator.  The  principal  ad- 
vantage over  other  forms  is  that  it  does  not  require  the  interruption 
of  the  current  and  is,  therefore,  of  particular  advantage  in  large  equip- 
ments. It  is  this  problem  of  breaking  the  current  that  forms  not 
only  the  greatest  difficulty  with  direct-current  equipments  of  large 
capacity,  but  also  one  of  the  largest  items  in  the  deterioration  account. 
The  induction  regulator  has  the  disadvantage  of  adding  considerably 
to  the  weight,  and  in  equipments  of  comparatively  small  size  where 
the  difficulty  of  current  interruption  is  not  great,  will  probably  be 
replaced  by  some  other  method  of  voltage  control,  such  as  loops  or 
commutated  coils  on  the  car  step-down  transformers. 

(2)  DiMcuIty  of  Operating  on  Existing  Lines. — Practically  all 
interurban  roads  run  in  and  through  cities  on  existing  tracks  and 
therefore  must  use  the  existing  sources  of  direct-current  power.  In 
order  to  meet  this  condition,  the  equipment  for  an  alternating-current 
interurban  road  must  be  so  arranged  as  to  operate  on  alternating 
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■current  outside  the  city  and  on  direct  current  inside.  Although 
this  is  entirely  possible,  it  must  necessarily  prove  to  be  a  matter  of 
considerable  complication.  It  means  in  the  first  place  the  use  of 
motors  which  can  be  operated  by  both  direct  and  alternating  current. 
This  is  entirely  possible  with  the  series  alternating-current  motor. 
It  means  in  the  second  place  that  another  system  of  control  must  be 
added  to  the  car.  This  objection  might,  in  part,  be  avoided  by  using 
rheostatic  control  for  both  the  alternating-current  and  direct-current 
conditions,  but  the  objection  obtains  that  this  method  will  deprive 
the  alternating-current  system  of  its  advantages  of  saving  rheostatic 
losses.  Further,  means  will  have  to  be  provided  for  disconnecting 
all  transformers  when  running  from  a  direct-current  system  and 
reconnecting  them  when  running  from  an  alternating-current  system. 
All  these  matters,  although  they  mean  a  considerable  amount  of  com- 
plication, are  entirely  possible.  The  most  important  part  of  the 
equipment — the  motors — can  be  operated  by  direct  as  well  as  by  alter- 
nating current. 

(3)  Increased  Rail  Loss. — Experimcmts  have  shown  that  with 
alternating  current  from  2,000  to  3,000  alternations,  the  actual  loss 
which  takes  place  with  a  given  current  through  the  iron  rails  is 
from  three  to  five  times  'hat  which  the  same  direct  current  would 
give.  The  higher  ratios  of  loss  hold  for  the  higher  frequencies. 
At  first  thought  this  seems  to  be  an  important  objection  to  the  alter- 
nating-current system.  But  when  it  is  considered  that  in  order  to 
utilize  the  main  benefit  of  the  alternating  current,  a  higher  trolley 
voltage  is  used  and,  therefore,  smaller  currents  in  the  return  con- 
ductor, the  element  of  rail  loss  in  an  alternating-current  proposition 
may  be  made  even  a  smaller  proportion  of  the  total  than  in  the 
direct  current,  in  spite  of  this  apparently  large  handicap.  The  rail 
loss  with  direct  current  is  usually  a  small  proportion  of  the  total, 
■and  this  with  alternating  current,  at  the  trolley  voltages  which 
are  usually  considered,  viz. : 

(4)  Active  E.M.F.  Between  Field  TMm^.— The  space  that 
can  be  assigned  to  the  motor  for  operating  a  car  is  necessarily 
limited.  It  is  this  limitation  of  space,  in  fact,  which  often 
forces  the  use  of  a  four-motor  equipment  instead  of  a  two- 
motor  equipment,  the  available  space  not  being  large  enough 
to  allow  the  installation  of  motors,  two  of  which  are  sufficient 
for  the  work.  When  we  consider  the  alternating-current 
motor,  the  question  of  space  available  becomes  still  more  ex- 
acting, first  because  the  motor  is  necessarily  heavier  and, 
therefore,  occupies  more  space  than  an  equivalent  direct- 
current  motor;  and,  second,  because  of  the  active  e.m.f.  that 
exists  between  the  field  turns  in  the  former  and  which,  other 
things  being  equal,  again  requires  additional  space  for  in- 
sulation. In  the  matter  of  e.m.f.  between  field  turns,  the  alter- 
nating and  direct-current  motors  are  quite  different.  The 
e.m.f.  between  the  field  turns  of  a  direct-current  motor  is  due 
simply  to  ohmic  resistance,  and  a  short-circuit  between  turns 
simply  throws  out  of  action  the  turns  so  short-circuited,  and 
if  not  too  severe,  does  not  interfere  seriously  with  the  motor's 
operation.  Between  field  turns  of  the  alternating-current 
motor,  on  the  other  hand,  there  is  an  active  e.m.f.  similar  to 
that  between  the  turns  of  a  transformer  winding.  A  short- 
circuit  between  field  turns  in  this  motor,  therefore,  means  a 
destructive  short-circuit  and  an  immediate  interruption  of  a  service 
from  that  motor.  In  other  words,  the  effect  of  a  short-circuit  between 
field  turns  in  an  alternating-current  motor  has  the  same  effect  that  a 
short-circuit  between  armature  turns  would  have  in  either  the  alter- 
nating or  direct-current  motor.  Roasting  out  of  field  coils  is  one  of 
the  most  frequent  causes  of  trouble  in  direct-current  motor  equip- 
ments, and  it  is  realized  that  this  matter  of  active  e.m.f.  between  field 
turns  in  the  alternating-current  motor  is  a  serious  one.  As  an  offset 
against  this  disadvantage  of  an  active  e.m.f.  between  field  turns,  the 
alternating-current  motor  possesses  the  advantage  of  being  capable 
of  operation  at  low  voltage,  thereby  reducing  the  number  of 
turns  on  the  series  field  and  increasing  the  proportionate  space  for 
insulation.  The  use  of  a  step-down  transformer  on  the  car  makes 
available  any  desired  voltage  at  the  motor.  This  existence  of  an 
active  e.m.f.  between  field  turns  is  the  most  serious  obstacle  to  the 
use  of  high  voltage  on  the  motor.  Even  with  low  voltage,  the 
alternating-current  motor  is  laboring  against  the  handicap  of  occupy- 
ing more  space  than  an  equivalent  direct-current  motor,  and  the 
use  of  high  voltage  still  further  increases  this  handicap.  The  limi- 
tations of  space  do  not  apply  to  the  transformer  in  anything  like 
the  same  degree  that  they  do  to  the  motor,  and  no  particular  dif- 
ficulty is  anticipated  in  building  a  transformer  for  this  work. 

This  limitation  of  available  space  for  the  motor  and  the  existence 
of  an  active   e.m.f.   between   field   turns   make  it   seem   probable  to 


the  writer  that  the  alternating-current  railway  motor  of  the  future 
will  be  operated  at  low  voltage  and  will  receive  its  current  from  a 
transformer  situated  on  the  car. 

(S)  Interference  with  Telephones. — It  is  a  question  whether  al- 
ternating current  in  the  rails  will  interfere  with  telephones  and 
similar  instruments  more  than  the  direct  current  which  they  have  to 
contend  with  at  present.  In  any  event,  the  amount  of  current  in 
the  rails  can  be  reduced  by  the  use  of  higher  voltages  so  that  this 
source  of  interference  can  be  made  less  than  it  is  with  the  present 
direct-current  system.  Further,  means  have  been  proposed  whereby 
the  current  can  be  confined  entirely  to  separate  conductors  provided 
for  the  purpose  and  not  allowed  to  wander  at  will  through  any  re- 
turn circuit  that  may  exist,  as  is  the  case  with  the  direct-current 
system.  This  can  be  done,  of  course,  only  at  the  expense  of  erect- 
ing a  separate  system  for  the  return  currents  and  a  system  of  series 
transformers  whereby  these  currents  can  be  confined  to  this  return 
system.  The  alternating-current  system  therefore  possesses  the  ad- 
vantage of  being  able  to  use  the  rails  for  contact  and  still  not  allow- 
ing the  alternating  currents  to  escape  at  will  through  the  earth.  As 
a  matter  of  fact,  interference  with  other  circuits  by  the  alternating- 
current  system  is  expected  to  be  less  than  with  the  present  direct- 
current  system. 

The  engineer  has  been  defined  as  a  man  who  could  do  for  one 
dollar  what  any  fool  could  do  for  two.  The  engineer,  in  other 
words,  stands  for  'efficiency.  It  is  he  who  accomplishes  a  given  re- 
sult with  a  minimum  expenditure  of  effort  and  money.  Suppose  we 
apply  this  criterion  to  the  comparison  between  alternating  and  direct- 
current  systems:  By  which  of  these  systems  can  a  given  service  be 
rendered  most  economically?  In  order  to  answer  this  queestion,  we 
shall   assume   a   certain   typical   interurban   road,   ascertain   the   first 
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FIG.   2. 

cost  by  both  systems  and  the  cost  of  operating  by  both  systems  and 
compare  the  results.  Suppose  the  typical  road  which  we  will  as- 
sume to  be  as  follows : 

Length    60   miles. 

Schedule    speed    30    miles   per    hour. 

Cars  running  half  hour  apart: 

Number  of  stops   (that  is  runs  2   miles  long)    30 

Weight  of  direct-current  car,  complete    35   tons 

Weight  of  alternating-current   car,   complete    41.3    tons 

It  may  be  noted  here  that  the  above  difference  in  weight  is  not 
the  minimum  that  can  be  obtained.  A  large  part  of  the  difference 
in  weight  comes,  as  previously  stated,  in  the  induction  regulator, 
with  v/hich  it  is  assumed  the  alternating  car  is  equipped.  Other 
methods  of  voltage  control  can  be  supplied  which  would  be  con- 
siderably lighter,  but  the  induction  regulator  is  selected  on  account 
of  the  advantages  previously  mentioned.  The  alternating-current 
system  is,  therefore,  working  under  a  handicap  which  is  greater 
than  would  be  the  case  if  some  other  method  of  control  were  as- 
sumed. 

Fig.  I  shows  the  speed-time  and  kw.  hours  curve  of  a  direct- 
current  car  of  35  tons  over  the  typical  run.  The  equipment,  gear 
ratio,  acceleration,  etc.,  are  as  follows : 

Weight  of  car,  35  tons;  equipment,  two  No.  50  C.  Ry.  motors; 
schedule  speed.   30  miles  per  hour:   average   volts  at  motors,   550: 
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briikiiig  acccl ,  j  in  p.  li  p.  s. ;  average  kw.,  67.2;  nuaii  a  cuiiciU  per 
niDtor,  105  amp.;  acceleration,  i.o  111.  p.  h.  p.  s. ;  gear  ratio,  21:50; 
wheels,  36  in.;  run,  3  miles;  stop,  30  sec. 

Fig.  2  shows  the  same  for  an  alternatinK  current  typical  run,  ami 
ill  addition  gives  also  the  apparent  kilowatts  and  power  factor.  Fol- 
lowing are  the  data  of  this  car:  Weight,  41.3  tons;  equipment,  two 
175  lip.  ac.  motors;  gear  ratio,  17:53;  schedule  speed,  30  miles  per 
hour;  stop,  30  sec;  braking  accel.,  2  m.  p.  h.  p.  s. ;  average  kw.,  73.9 
real.  S^.y  apparent;  accl.,  i.o  m.  p.  h.  p.  s. ;  wheels,  36  in.;  run,  2 
miles  ;  average  volts  at  motor,  200. 

It  will  be  noted  that  the  difference  in  power  at  the  car  is  only  10 
per  cent,  in  favor  of  the  direct-current  equipment  in  spite  of  the  fact 
that  the  difference  in  weight  is  18  per  cent  in  favor. 

The  location  of  the  power  house  is  assumed  in  both  cases  to  be 
on  the  line  of  the  road  midway  between  the  termini,  therefore  30 
miles  from  each  terminus.  In  each  case  also  one  of  the  sub-stations 
is  located  in  the  power  house.  In  the  alternating-current  proposi- 
tion the  generators  are  wound  for  trolley  voltage  (3,000  volts)  and 
feed  directly  into  the  trolley. 

In  each  case  also  there  are  supposed  to  be  four  feeding  points 
beside  the  power  house,  thus  making  the  sub-stations  12  miles  apart 
in  both  cases.  Further,  in  both  cases  the  secondary  system  is  a 
single  network  thus  gaining  the  advantage  of  two  feeding  points 
except  beyond  the  end  sub-stations.  In  neither  system  are  second- 
ary feeders  figured  011,  the  alternating-current  being  simply  a  4-0 
trolley  wire  throughout,  and  the  direct-current  a  60-pound  con- 
ductor rail.  In  the  latter  system  the  high-tension  line  is  supposed 
to  be  along  the  right  of  way  of  the  road  and  the  high-tension  poles 
are  utilized  for  supporting  the  trolley  wire  with  a  bracket  construc- 
tion. Recognition  of  the  fact  that  the  alternating-current  car  is 
the  heavier  and  requires  more  energy  is  made  and  larger  motors 
than  on  the  direct-current  car  estimated  on.  In  the  direct-current 
proposition  the  generators,  transmission  line,  etc.,  are  supposed  to 
be  three-phase,  naturally  making  necessary  smaller  transformers 
than  in  the  single-phase  system. 

The  following  parallel  columns  give  complete  comparison  of  the 
power  consumption,  the  losses  in  the  various  transmissions  and 
transformations,  the  first  cost  of  the  apparatus  used  and  an  estimate 
of  the  operating  expenses.  The  conditions  are  taken  as  nearly  as 
possible  to  those  in  the  typical  road.  Location  will,  of  course,  make 
differences  in  many  of  the  items  considered,  but  especially  care  has 
been  used  in  estimating  those  items  in  which  the  two  systems  pre- 
sent a  difference. 

DIRECT-CURRENT   RAILWAY    SYSTEM.  ALTERNATING-CURRENT     RAILWAY     SYSTEM. 

POWER    REQUIREMENTS. 


Average     K.W.     at    car    in 

typical  2-milc  run   (fig.  i)  67.2  K.W. 

No.  cars  running  at  one 
time    8 

No.    sub-stations    5 

Average  No.  cars  per  sub- 
station           1.6 

Mean   2  amps,   per  car    ...185.3 


Mean  2  amps,  per  sub-sta- 
tion 1=    m    279.0 

With  sub-stations  12  miles 
apart,  80  lbs.  track  rail 
and  60  lb.  3rd  rail,  re- 
sistance between  adjacent 
sub-stations  is  =  r 0.90  ohms 

D.C.   line   loss   per   sub-sta- 
r  m* 

tion  =  16.1K.W. 

6 
Average   K.W.    per   sub-sta- 
tion at  cars  =:  67.2x1.6=107.5 
Average    K.W.    per   sub-sta- 
tion  at  sub-station    123. 6  K.W. 

Per  cent  loss  in  3rd  rail..    15.5% 

Per  cent   loss   in   step-down 

transformers     3-5% 

Per  cent  loss  in  rotaries    .    10    % 

Per  cent  loss  in  high  ten- 
sion   line    2.5% 

Per  cent  loss  in  step-up 
transformers    3-5% 

Total   percentage  loss   from 

cars  to   P.H 39.5% 

Average  K.W.  consumed  by 

8  cars  at   the   cars    537     K.W. 

Average     K.W.     at     power 

house  for  8  cars   750     K.W. 


Max.  load  per  sub-station — 
worst  condition  2  cars 
starting    560     K.W. 


43-0 
68.8 


Average  real  K.W.  at  car  in 

typical  2-mile  run  (Fig.  2)   73.9  K.W. 

No.  cars  running  at  one 
time    8 

No.  sub-stations   5 

Average       No.      cars      per 

sub-station    1.6 

Mean  2  apparent  K.W.  per 
car    i2g.o 

Mean  2  amps,  per  car(3,ooo 
volts)     

Mean  2  amps,  per  sub-sta- 
tion =  »i 

With  sub-stations  12  miles 
apart  80  lbs.  track  rail 
and  No.  0000  trolley  re- 
sistance between  sub-sta- 
tions allowing  for  in- 
creased    rail     resistance.      4.2  ohms 

Trolley    and    rail    loss    per 
r  nit 

sub-station  = =       3.32  K.W. 

6 

Average  real  K.W.  per  sub- 
station at   cars  =   73.9x1.6   =    118.0 

Average  real  K.W.  per  sub- 
station at  sub-station   ..121.32  K.W. 

Per    cent    loss    in    regulator 

and    car    transformer    . .      5.0% 

Per  cent  loss  in  trolley  and 

rails    2.8% 

Per  cent  lost  in  step-down 
transformers 3-5% 

Per  cent  loss  in  high  tension 

„  line     2.5% 

Per  cent  loss  in  step-up 
transformers     3-5% 

Total   percentage  loss    18.4% 

Average  real  K.W.  con- 
sumed by  8  cars  at  the 
cars     591     K.W. 

Average  real  K.W.  at  power 

house    for   8    cars    700     K.W. 

Average   apparent   K.W.    at 

power   house,   about    ....825     K.W. 

Max.  load  per  sub-station 
— worst  condition,  2  cars 
starting  (say  275  appar- 
ent K.W.  each)    550     K.W. 


Ulic    4UU    K.W.    lulaiy    will 

lake    cure     u(     thii    40% 

ovrrloail. 
Average    hmd    un    lolury.  .   jo% 

Itiil.iiy    hull  «i.itiniiii    air    of 

HUltli  II  It)    ni/r    iMi    thnl    UIIC 

i.iii  lir  I  111  mil  Irmpo- 
larily. 

Max.  load  on  power  liouie 
»ay   1200  K.W. 

Can  lie  taken  cnrc  of  with 
three  400  K.W.  generat- 
or*—one  (or  apare. 


40% 


One    150  K.W.   Iruniformer 

will  lake  care  of  lliii  with 

50%    overload. 
Average     load     on     lub-Aa- 

lion,  about   

Throe  Iranaformcra  are  tuf- 

riclriitly      large      lo      lake 

care    of    road    if    one    ii 

cut  oul. 
Max.    load   on  power  houte 

in  apparent  K.W.,  lay..  1400      K.W. 
Can   Itr    taken   cure  of    will) 

three    450    K.W.    grnrrul 

or» — one    (or   ijiare. 


ITItr-Ur    TIANHroRMKII 


Seven  150  K.W.  tranifurm- 
era  -  I   for  iparc. 


Three  400  K.W.  trantfornieri — I^ad 
can  be  carried  by  2  in  caoe  of  emer- 
gency. 


IIICll     TINSION     LINe. 


One  No.  6  1).  &  S.  gauge  line 
each  way  from  power  house 
2o,uoo   volt,    3-pb. 

Max.    loss,    ahuut    

Aver.    Ions,    .il.out    


8.JS% 

3.$0% 


One  No.  3  B.  &  S.  gauge  line  each 
wav  from  power  houte,  jo,ooo  volt, 
2-pnaae. 

Max.    loss,   about    8.3% 

Aver.  lo»«,  about '  2.7% 


SUI-STATION     IQUIPMENT. 


I'ive  !>ub  staliunii  in  all — one  in  power- 

hoUiiC. 

Each  of    four  sub-stations  to   contain: 
Three     13S-K.W.     step-down     trans- 
formers. 
One   400-K.W.    rotary    converter. 
Switchboard. 

Step-down    transformers    omitted    in 
power   house    substation. 


4    sub  stations — power   house    feeds  di- 
rectly  into  300V0I1  trolley. 

Each  sub-station  to  contain: 
One   350   K.W.    tranifo'rmers. 


Switchboard. 


LOW      TENSION      DISTRIBUTING      SYSTEM. 


Entire   length    of   track   equipped   with 
60   lb.    conductor   rail. 


Entire    length   of  track  equipped    with 
No.  0000   B.    &   S.   gauge   trolley. 


CAR    EQUIPMENTS. 


Each  car  equipped  with  two  150  H.P., 
D.C.  railway  motors  and  multiple 
control  apparatus  complete. 


Each  car  equipped  with  two  i65-H.P., 
A.C.  railway  motors  with  multiple 
control  apparatus  complete. 


ESTIMATED     FIRST     COST    OP    ELECTRICAL    EQUIPMENT. 
POWER    STATION  : 


Three  400  K.W.  25  cycle,  360 
v.,  3-ph.,  A.C.  gens.,  at 
$6,500    each    $19,500 

Seven  150  K.W.,  350  to  20000 
v.,  self-cooling,  oil-insulat- 
ed trans.,  25-cycle,  at 
$1,225     8,575 

Switchboard     4.500 

$32,575 


Three  450  K.W.,  25  cycle, 
3000  v.,  i-ph.,  2000  alt. 
gens,  at  $7,000  each $21,000 

Three     400     K.W.,      i7-cycle, 


3000  to  20000  v., 
trans,    at    $2,500. 


O.I.S.C. 


Switchboard 


7.500 

3,800 

$32,300 


HIGH     TENSION     LINE. 


48  miles  of  20000  V.,  3-ph. 
transmission  line — No.  6 
B.  &  S.  gauge  conductors 
at   $900    per   mile    $43,200 

Lightning  protection 2,500 


$45,700 


48  miles  of  20000  V.,  i-ph., 
transmission  line — No.  3  B. 
&  S.  gauge  conductors  at 
$1,200  per  mile   $57,600 

Lightning   protection    2,000 

$59,600 


SUB-STATIONS. 


12  135-K.W.,  20000  &  360  v., 
25  cycle,  O.LS.C.  trans- 
formers, at   $1,175   each...     $14,100 

5  400-K.W.,  600  v.,  25  cycle 
rotary  converters,  at  $5,200 
each    26,000 

5  switchboards  at  $2,800  each       14,000 

$54,100 


4  350-K.W.,  2000  alt.,  2000 
to  3000  v.,  O.LS.C.  trans- 
formers  at    $2,200   each    . . 

5  switchboards  at  $1,500  each 


Auxiliary   signaling    lines    for 
operating  substation  switches 


$8,800 
7.500 


LOW    TENSION   DISTRIBUTION  SYSTEM. 


63  miles  of  60  lb.  conducting 
rail  at  $2,500  per  mile  in- 
stalled      $157,500 

Bonding  main  track — 63  miles 

at    Siioo   per    mile    25,200 


$182,700 


63  miles  of  No.  0000  trolley 
wire  in  place  at  $900  per 
mile     

Bonding  main  track  63  miles 
at    $400    per    mile    


15  miles  of  pole  construction, 
not  including  H.P.  lines,  at 
$630    per    mile     


7.500 
$23,800 

$56,700 
25,200 

9,400 
$71,300 


CAR     EQUIPMENT. 


12  D.C.  car  equipments  com- 
plete, consisting  of  2  No. 
50-C  motors,  with  multiple 
control  outfit,  heaters  and 
contact  shoes,  at  $5,217  each    $62,604 


2  A.C.  car  equipments  com- 
plete, consisting  of  2  165 
H.P.  motors,  with  multiple 
control  outfit,  heaters  and 
trolley  at   $8,482   each    ....$101,774 


Total      first      cost      electrical 

equipment     $377,179 


Total      first      cost      electrical 
equipment   


$308,774 


ESTIMATE    OF    YEARLY    OPERATING     EX- 
PENSES. 


Direct-current  System. 

5  men  at  power  house — 2 
shifts,  aver,  wage  $900  per 
year     $9,000 

I  man  at  each  of  4  sub-sta- 
tions— 2  shifts — at  $900 
per   year   each    7,200 

Fuel,  water,  oil,  etc.,  at  Kc 
per  K.W.-hour,  4,890,000 
K.W.    hp 24,450 

Repairs  and  maintenance  of 
power    house     (3%    of    cost 


Alternating-current    System. 
men     at     Power     house — 2 
shifts — aver,  wage  $900  per 
year   each    $9,000 


Fuel,  water,  oil,   etc.,   at    yic. 

per    K.W.-hour    23,050 


Repairs    and    maintenance    or 
power  house    (3%   of   cost) 
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per  year)    971 

Repairs    and    maintenance    of  Kcpairs    and    maintenance    of 

H.T.   line    (5%  of  cost  per  H.  T.  lines    (s7o  per  year)         2,980 

year)    2,285 

Kcpairs   and    maintenance    of  Repairs    and    maintenance    of 

3rd    rail    (1%    of    cost    per  trolley    (4%    per    yr.)     ....         3.652 

year     1,822 

Repairs    and    maintenance    of  Repairs    and    maintenance    of 

car  equipments(i2%  of  cost  car  equipments  (10%)    ....       10,177 

per    year)     7>SI2 

Total     yearly     operating     ex-  Total     yearly     operating     ex- 
penses          $55,404            penses    $51,256 

NOTES    ON    THE    ABOVE   COMPARISON. 

J'irst  Cost. — In  the  first  cost  of  the  two  systems  above  compared 
no  allowance  is  made  for  the  fact  that  the  alternating-current  sys- 
tem requires  less  energy  at  the  power  house,  and  therefore  will 
economize  to  a  considerable  extent  in  both  engines  and  boilers.  On 
account  of  the  greater  apparent  kilowatts  for  this  system,  generators 
and  transformers  will  be  larger  in  capacity,  but  the  engines  and 
boilers  need  not  be  so  great  in  capacity.  So  far  as  transformers 
are  concerned,  the  alternating  system  has  the  advantage  because  it 
allows  the  use  of  considerably  larger  units  than  the  direct-current, 
where  three-phase  transmission  is  necessary  instead  of  single-phase, 
as  is  the  case  in  alternating  system.  The  alternating  switchboards 
also  have  the  advantage  in  that  two  switches  per  panel  are  required 
instead  of  three. 

To  render  a  given  service  over  high-tension  lines,  more  copper  is 
required  for  a  single-phase  line  than  for  a  three-phase  line,  and  this 
makes  the  copper  for  the  alternating  system  somewhat  more  ex- 
pensive than  for  the  direct-current  system.  The  largest  difference, 
however,  in  the  high-tension  line  items  comes  from  the  fact  that  the 
poles  for  the  high-tension  line  are  spaced  sufficiently  close  to  allow 
the  trolley  brackets  to  be  supported  from  the  same  poles.  In  the 
direct-current  system,  the  spacing  need  be  only  sufficient  for  the 
requirements  of  the  high-tension  line  alone. 

So  far  as  sub-station  transformers  are  concerned,  the  alternating 
system  has  the  advantage  of  single-phase  over  three-phase  in  that 
larger  units  are  used.  By  far  the  largest  item  of  saving  in  sub- 
station equipment  between  the  two  systems  is,  of  course,  in  the 
omission  of  rotary  converters  in  the  alternating  system. 

The  greatest  difference  in  first  cost  of  the  two  systems  is,  of 
course,  the  great  difference  in  the  cost  of  the  secondary  network. 
A  glance  at  the  comparative  values  will  show  that  this  difference  in 
the  case  we  have  considered  amounts  to  nearly  $100,000,  and  is 
therefore  nearly  30  per  cent  of  the  total  cost  of  the  direct-current 
system. 

In  first  cost  the  alternating-car  equipments  are,  of  course,  con- 
siderably higher  than  the  direct  current.  I  would  call  attention  to 
the  fact,  however,  that  the  costs  of  the  alternating-car  equipment 
include  an  induction  regulator.  If  some  other  style  of  regulator, 
such,  for  instance,  as  loops  on  the  car  transformers,  has  been  figured 
upon,  the  cost  of  the  alternating-car  equipments  might  be  dimin- 
ished by  something  like  5  per  cent. ;  that  is,  something  over  $6,000. 
The  saving  in  weight  by  the  same  change  and  the  consequent  saving 
of  power  in  the  alternating  system  would  amount  to  nearly  4  per 
cent,  of  that  which  has  been  figuring  upon.  In  the  item  of  main- 
tenance of  the  control  apparatus,  however,  it  is  believed  that  the 
induction  regulator  has  the  advantage  in  that  it  is  not  necessary  to 
break  the  current  in  going  from  step  to  step. 

The  alternating-system  throughout  is  figured  on  the  basis  of  using 
a  frequency  of  2,000  alts,  per  minute  (162-3  cycles).  This  fre- 
quency could  be  increased  to,  say,  3,000  alts,  per  minute  (25  cycles) 
at  the  expense  of,  first,  a  considerably  decreased  power  factor  and 
consequently  increased  apparent  kilowatts ;  second,  increased  genera- 
tor and  transformer  capacity;  third,  increased  line  and  rail  loss, 
and,  fourth,  increased  cost  of  motors.  This  difference  might  run  the 
cost  of  the  alternating-car  equipment  some  5  per  cent  higher  than 
figured  on.  It  will  be  noted  that  the  great  saving  comes  in  chang- 
ing from  direct  current  to  alternating  current,  and  that  a  change 
in  frequency  within  moderate  limits  affects  a  change  by  no  means 
comparable  with  that  which  is  afTected  by  going  to  alternating 
current. 

Operating  Expenses. — In  the  labor  item  it  will  be  noted  that  the 
main  saving  comes  in  that  Pub-station  attendance  is  avoided  by  the 
use  of  the  alternating  system.  In  other  respects  the  labor  items  will 
be  the  same.  The  fuel  item  for  the  alternating  system  is  somewhat 
smaller  than  for  the  direct-current  system,  as  the  actual  energy  at 
the  power  house  is  less  in  the  former  case  than  in  the  latter. 

Besides  L-ibor  and  power,  the  main  operating  expense  for  any  in- 
terurban   railway   system   conies   in   the  items  of  repairs  and  main- 


tenance. It  will  be  noted  that  this  item  of  repairs  and  maintenance 
has  been  included  in  the  above  comparison  by  assuming  that  it  is  a 
certain  percentage  of  the  first  cost  in  each  case.  There  may  be 
some  difference  of  opinion  as  to  the  percentage  that  should  be  as- 
sumed in  the  various  cases  of  this  item  of  repairs  and  maintenance, 
but  I  have  endeavored  to  make  the  comparison  between  the  two  sys- 
tems as  fair  as  possible.  It  is  not  intended  to  include  any  item  of 
depreciation  in  these  repairs  and  maintenance  figures.  It  will  be 
noted  that  a  marked  difference  is  made  between  the  maintenance  of 
a  third  rail  and  trolley  by  allowing  i  per  cent  in  the  one  case  and  4 
per  cent  in  the  other.  The  apparent  discrepancy  in  allowing  5  per 
cent  for  the  maintenance  and  repairs  on  the  high-tension  line  and 
only  4  per  cent  for  that  of  the  trolley  is  explained  by  the  fact  that 
the  5  per  cent  on  the  high-tension  line  includes  the  repairs  and 
maintenance  and  the  supporting  structure  for  the  trolleys. 

The  matter  of  inspection  of  the  alternating  sub-stations  is  taken 
care  of  by  allowing  6  per  cent  instead  of  4  per  cent,  as  in  the  direct- 
current  sub-stations. 

In  the  matter  of  repairs  and  maintenance  of  the  car  equipments,  it 
will  be  noted  that  12  per  cent  is  allowed  in  the  direct-current  system 
and  only  10  per  cent  in  the  alternating  system.  Even  this  difference 
in  percentage  allows  $10,000  per  year  for  the  maintenance  of  the 
alternating  equipments  in  the  place  of  $7,500  for  the  direct  current,  or 
25  per  cent  more  for  the  former  than  for  the  latter.  The  alternating 
motors  being  lower  in  voltage  and  being  protected  from  direct  light- 
ning discharges  by  the  intervention  of  a  transformer,  ought  to  have 
at  least  a  no  higher  maintenance  bill  than  the  direct-current  motors. 
The  number  of  motors  in  each  case  is  the  same.  The  alternating 
system,  however,  will  require  a  certain  amount  of  attention  for  the 
transformers  and  regulators.  This  item,  though  necessarily  not 
based  on  experience,  is  estimated  to  represent  the  comparative  condi- 
tions as  closely  as  is  possible  at  this  time. 


Grouping  of  Cells  to  Obtain  Maximum  Current. 


By  Dr.  K.  E.  Guthe. 

IN  two  recent  numbers  of  Electrical  World  and  Engineer  E.  D. 
Pierce  and  W.  J.  Humphreys  have  given  interesting  proofs  of 
the  well-known  condition  for  the  arrangement  of  cells  for  max- 
imum steady  current.^  It  ought,  however,  to  be  pointed  out  that  in 
the  derivation  of  the  formula  the  supposition  is  made  that  the  cells 
can  be  arranged  in  a  simple  parallel  series,  so  that  the  internal 
and  external  resistances  are  equal.  This  is  frequently  overlooked. 
I  believe  the  most  practical  equations  for  a  given  case  are 


P  =      I  N  —  and   E  =  e     I  N  —. 


I  r 


where  A''  is  the  total  number  of  cells,  each  of  e.m.f.  e  and  internal 
resistance  r,  R  the  external  resistance,  p  the  number  of  parallel  sec- 
tions and  E  the  e.m.f.  of  the  combination.     The  maximum  steady 


e       I      r  e  p  . 

current  is  then  i  = I  N  —  = ,  a  formula  which  may  some- 

2r  \'        R         2r 


times 


be  useful.    Thus  only  UN  —  equals  i,  4,  9,  etc.,  will  we  be  able 


to  arrange  the  cells  in  a  simple  parallel  series  so  as  to  make  the  in- 
ternal equal  to  the  external  resistance. 

Should  the  numerical  values  not  allow  such  an  arrangement,  Mr. 
Pierce  advises  that  the  total  internal  resistance  be  made  as  nearly 
as  possible  equal  to  the  resistance  of  the  external  circuit.  This  is 
not  quite  correct,  as  may  be  shown  by  a  concrete  example.  Let 
I^  =  14,  e.=  I  volt,  r  =  2  ohms,  7?  =  16  ohms.  If  all  cells  are 
connected  in  series,  the  internal  resistance,  r',  equals  28  ohms,  the 
difference  r'  —  7?  =  12  ohms  and  i  =  0.318  amp.  If  we  arrange  the 
cells  in  two  parallel  sections,  r'  =  7  ohins,  R  —  r'  =  g  ohms,  and  j 
^  0.304  amp. 

In  fact,  if  we  restrict  ourselves  to  a  simple  parallel  series  the  cells 

'  E.  D.  Pierce.  Electrical  World  and  E.ngineer,  Oct.  3:  W.  J.  Humphreys, 
Oct.  24.  Another  simple  proof  mav  be  found  in  Carhart's  "Primary  Batteries," 
I'.    i5o. 
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jhouliJ  be  arranged  in  such  a  way  as  lo  ni.ikc  the  ralio  between  the 
two  resistances  os  nearly  as  possible  eciiml  to  unity.    It  can  be  sliuwn 
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K 
that  for  a  given  ratio  0  =  —  wc  obtain  the  same  current  as  if  we 

r' 


make  ii  = 


r  =  3ii  ohms. 


Call  the  internal  resistance  in  (he  first  case  r 

—  * 

r 


Then 


•^i' 


r,'  4-  /?        I  -f  a 


and  iji  = 


^/ 


in  the  second  r,. 

—  e 

R 


r.:  +  R       1+0 


'■iV=    «* 


•'i^. 


r\ 


N 


R 


P,P, 


and  — : 


A' 


For  maximum  current  a  equals  i. 

In  case  it  is  impossible  to  make  r'  —  R,  it  is  often  better  to  aban- 
don the  simple  parallel  series.  Since  I  have  not  seen  a  treatment  of 
the  general  problem  in  any  of  our  text-books  on  primary  batteries,  it 
seems  to  be  of  sufficient  interest  to  outline  the  method  briefly  in  the 
follow  ing :  - 

The  problem  may  be  divided  into  two  parts :  First,  to  arrange  a 
given  number  of  cells  to  a  given  e.m.f.  so  that  the  internal  resistance 
of  the  battery  is  a  minimum,  and  secondly,  to  find  for  a  given  number 
of  cells  and  a  given  external  resistance  the  e.m.f.  which  will  give  a 
maximum  current. 

We  can  in  general  arrange  a  number  of  cells  in  many  different 
ways  so  as  to  give  a  definite  e.m.f.  The  battery  will  consist  of  a 
series  of  sections  each  with  a  certain  number  of  cells  in  parallel. 
Suppose  that  in  one  of  these  sections  there  are  p  cells  and  in  another 

r            r           2/>  -f  2 
/>  +  2  cells.    The  sum  of  their  resistances  is 1 = r 

P  P   +   2        p(p  +  2) 

ohms.     If   we   transfer  one  cell   from   the   section   with   the  larger 
number  to  that  with  the  smaller  number,  the  sum  of  the  resistances 

2                                                    /,  +  I 
becomes  r.     But  since  /»  >   i,  is  always  larger 


P  +  I 


/>(/>  +  2) 


than 


P  +  I 


and  the  second  arrangement  gives  the  smaller  internal 


> 


,  etc.     The 


resistance.     Similarly 1 

P  P   +   3  />+!  P   +   2 

smallest  resistance  for  a  number  of  cells  to  be  arranged  so  as  to  give 
a  definite  e.m.f.  =  a  is,  therefore,  obtained  by  arranging  them  either 
in  a  simple  parallel  series  or  by  grouping  p  in  series  with  p  +  i 
parallel  rows. 

Such  an  arrangement  is  represented  by  the  formula: 
N=(a—p)p  +  0  (p  +  i)^a  p  +  p. 

After  the  value  of  a  has  been  settled  the  arrangement  we  have  to 
use  is  easily  found.  Let  A^  be  9,  e  =  i  volt,  r  =  2  ohms.  We  desire 
to  obtain  minimum  internal  resistance  with  an  e.m.f.  a  :=  4  volts.  N 
divided  by  a  gives  />  =  2  and  the  remainder  /3  =  i.  We  have,  there- 
fore, in  this  case  two  parallel  series,  each  with  3  cells,  and  three 
parallel  series,  each  with  i  cell,  an  arrangement  which  may  be  rep- 
resented hysp  =  3X2  +  iX3-     The  internal  resistance  is: 


■  This  problem  was  first  solved  by  Wassmuth  in  Carls  •'Repertorium  de: 
Physik.  ■  187S.  p.  536.  I  shall  follow  him  to  a  certain  extent  in  my  derivatioi 
01   the   formulae. 


The  second  part  of  the  problem  consists  in  finding  the  best  value  of 
the  e.m.f.  ;  -  a  (or  a  given  external  resistance. 

The  method  is  most  easily  explained  by  a  numerical  example. 
Let,  as  before,  N  z-  (j.  e  =  t  volt,  r  =  2  ohms.  For  the  diflfercnt 
combinations  we  obtain  the  following  table: 
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TABLE   I. 
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1x9     1x4)1x5     JX3     3xa+ix3     1x1)4x2     jxHjxa     sxi+iXJ     7x1  +  1x2     9x1 

If  we  plot  the  o  as  ordinates  and  r'  as  abscissa;,  we  obtain  a  scries 
of  points  1,2 9,  as  shown  in  the  figure. 

It  is  apparent  that,  if  the  external  resistance,  R,  equals  the  length, 
0  /i'«  cut  oil  on  the  negative  X  axis  by  the  straight  line  through 
the  points  n  and  n  |  i,  the  current  is  represented  by  the  tangent 
of  the  angle,  OA'  „  n  and  this  current  will  be  the  same  for  either 
a  =  n  OT  a  =^  n  -\-  1,  while  wc  obtain  a  larger  current  with  a  =.  n. 
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GROUPING  OF   CELLS. 


10     Uliiiis 


or  a  ==  n  +  i,  according  as  R  is  smaller  or  larger  than  Rn.  Thus  for 
0  <  ^  <  /?j  the  current  is  largest,  if  a  =  i  volt ;  for  i?3  <  /?  <  R  , 
if  a  z=  4  volts.  We  may,  therefore,  complete  our  table  by  adding  the 
limiting  values  of  R,  which  can  easily  be  calculated  from  the  equation, 
Rn  =  n  (r'„  +  ,  —  r'n)  —  /-'«. 


TABLE   IL 


a  = 

/v'«  = 


I 

0.456 


1-3 


3 
3.0 


;.667 


N 


It  can  easily  be  shown  that  for  a  >  —  all  points  lie  on  a  straight 


Nr 

line  cutting  the  X  axis  at  R  = ,  and  that,  therefore,  for  all  values 

2 

Nr 

of  /?  >  the  best  arrangement  of  the  cell  is  a  single  series,  the 

2 


e.m.f.  being  equal  to  Ne. 


Nr 


To  find  the  maximum  current  if  R  is  smaller  than  ,  calculate 

2 

-  \Wr 

"  =     I  and  determine  p,  P  and  R„    for  this  and  the  two  neigh- 

\     r 

boring  points.  The  limiting  values  of  R  will  immediately  show 
which  combination  is  to  be  used.  Let,  for  our  given  case,  /?  be  4 
ohms;  a  will  be  V18,  or  about  4.  The  values  of  Rn  for  the  points. 
3,  4  and  5  show  that  the  combination  4  will  give  us  the  maximum 
current  i  =  0.522  amp. 

The  statement  I  made  above,  namely,  that  for  maximum  current 
the  ratio  of  the  external  to  the  internal  resistance  should  be  as 
nearly  as  possible  equal  to  unity,  does  not  hold  in  the  general  case. 
For  an  external  resistance  of  2.8  ohms  the  best  arrangement  is  with 
a  ^  3  volts,  while  the  ratio  of  the  two  resistances  is  nearer  unity 
if  a  equals  4  volts.  The  above  rule,  therefore,  applies  only  if  we- 
restrict  ourselves  to  grouping  the  cells  in  a  simple  parallel  series. 


Dkce.mber  12,  1903. 
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Montreal,  the  Greatest  Centre  of  Transmitted  Power.     II. 


By  Alto.\  D.  Adams. 


SUB-ST.\TION    WORK. 

AT  the  McCorcl  Street  sub-station  the  4,000-volt,  three-phase,  63- 
cycle  current  from  the  plant  at  l.achine  Rapids  is  transformed 
for  distribution  to  2,400  volts.  This  transformation  is  effected 
by  means  of  twelve  transformers  of  250  kw  each,  and  four  trans- 
formers rated  at  1,000  kw  each.  The  combined  capacity  of  these 
transformers  is  thus  7,000  kw.  The  four  transformers  of  1,000  kw 
each  are  connected  so  as  to  change  the  current  from  three-phase 
on  the  primary  coils  to  two-phase  on  the  secondary  coils. 

At  the  Shawinigan  sub-station  in  Maisonncuve,  a  suberb  of  Mont- 
real, but  not  within  the  city  limits,  the  three-phase  circuit  of  three 
aluminum  conductors  delivers  current  at  about  44,000  volts  and  30 
cycles.  The  generating  plant  at  Shawinigan  Falls,  on  the  St.  Maurice 
River,  already  described  in  these  pages,  delivers  current  to  the  trans- 
mission line  at  approximately  50,000  volts,  but  the  loss  in  conductors 
reduces  the  terminal  pressure  to  about  that  just  stated  for  the  sub- 
station. Each  of  the  three  conductors  of  the  transmission  line,  after 
entering  the  sub-station,  is  connected  to  a  series  of  44  lightning  ar- 
resters with  six  air-gaps  each,  giving  264  air-gaps  between  each  line 
and  the  ground.  Between  the  connection  to  lightning  arresters  and 
the  connection  to  transformers  two  static  interrupters  are  connected 
to  each  of  the  three  high-tension  wires.  Each  of  these  interrupters 
is  single-pole,  and  rated  at  50,000  volts,  26  amp.,  and  2,600  alterna- 
tions   per    minute.      From    the    interrupters    the    44,000-volt    circuit 
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FIG.    9. — DISTRIBUTION    BOARD    AT    SHAWINIGAN    SUB-STATION. 

passes  to  five  oil-cooled  transformers,  which  are  rated  individually 
at  1,000  kw,  with  current  at  30  cycles,  and  at  2,000  kw  with  current 
at  60  cycles  per  second.  By  these  transformers  the  three-phase  cur- 
rent is  reduced  from  44,000  to  2,400  volts,  and  then  passes  to  five 
motor-generators  that  change  the  frequency  from  30  to  63  cycles  per 
second.  As  at  first  installed,  two  of  these  motor-generators  delivered 
three-phase  current  at  63  cycles  and  2,400  volts,  and  three  of  the 
motor-generators  delivered  two-pha.3e  current  of  the  same  frequency 
and  voltage.  It  is  the  intention,  however,  to  change  two  of  the  motor- 
generators  so  that  the  entire  five  will  generate  two-phase  current. 
From  these  motor-generators  the  2,400-volt,  63-cycle  current  passes 
to  a  switchboard  in  another  part  of  the  sub-station,  and  is  thence 
distributed  in  part  directly  to  customers  of  the  Montreal  Light,  Heat 
&  Power  Company,  and  in  part  by  passing  through  the  central  sub- 
station of  that  company.  Under  a  50-year  contract  between  the 
Shawinigan  Water  &  Power  Company  and  the  Montreal  Light,  Heat 
&  Power  Company  all  of  the  energy  delivered  by  the  former  is  re- 
ceived by  the  Montreal  electrical  supply  system  save  that  a  short 
local  railway  has  the  right  to  use  a  maximum  of  250  hp.  The  switch- 
board installed  by  the  Montreal  Light,  Heat  &  Power  Company  is 
provided  with  motor-driven  and  manual  oil  switches  that  connect 
the  2,400-volt,  63-cycle  bus-bars  with  the  various  service  feeders. 
This  switchboard  is  also  provided  with  indicating  volt  and  ampere- 
meters and  recording  wattmeters.     The  five  i,ooo-kw,  30-cycle,  oil- 


cooled  transformers,  already  mentioned,  that  reduce  the  transniilled 
energy  from  44,000  to  2,400  volts  pressure  are  worthy  of  note  for 
their  large  dimensions.  The  tank  of  boiler  iron,  filled  with  oil,  that 
contains  each  of  these  transformers,  is  cylindrical  in  form,  15  ft.  high, 
71/2  ft.  in  diameter,  and  contains  750  gallons  of  petroleum.  Each  of 
the  five  motor-generators  that  receive  the  current  from  these  trans- 
formers is  made  up  of  three  complete  machines,  a  2,400-volt,  30-cycle, 
three-phase,  synchronous  motor,  a  2,400-volt,  63-cycle,  two  or  three- 
phase  alternator,  and  a  i2S-volt,  direct-current  exciter  of  583-amp. 
capacity.  These  three  machines  are  direct-connected  and  operate  at 
the  common  speed  of  450  r.p.m.  The  motor  and  alternator  are  both 
of  the  type  with  internal  revolving  magnets,  and  stationary  armature 
coils.  A  solid  coupling  unites  the  shafts  of  the  motor  and  alternator 
and  the  extended  shaft  of  the  latter  carries  the  armature  of  the 
exciter.  The  exciter  magnet  frame  is  mounted  on  a  solid  extension 
of  the  alternator  base.  To  secure  alignment  of  the  motor  and  alter- 
nator in  each  unit  their  bases  are  bolted  to  four  15-in.  I-beams  that 
are  embedded  in  the  concrete  foundation.  Each  I-beam  is  25  ft.  long. 
The  extreme  width  of  each  motor  and  alternator  base  is  II  ft.  2  in. 
From  the  bottom  of  the  I-beams  to  the  top  of  the  motor  frame  the 
distance  is  9  ft.  sl4  in-  Over  the  three  machines  that  make  up  each 
motor-generator  unit  the  extreme  length  parallel  to  the  shaft  is  29 
ft.  s  5/16  in.  Each  direct-current  exciter  furnishes  current  to  the 
magnet  coils  of  both  the  motor  and  alternator  to  which  it  is  mechan- 
ically connected.  In  the  sub-station  with  the  five  motor-generators 
just  considered  there  is  a  smaller  motor-generator  made  up  of  a 
loo-hp,  30-cycle,  three-phase,  2,300-voIt  motor,  direct-connected  to 
an  85-kw,  125-volt  generator.  Current  for  this  loo-hp  motor  is  taken 
directly  from  the  secondary  side  of  the  static  transformers.  When 
one  of  the  large  motor-generators  is  to  be  started,  each  of  which  is 
rated  at  800  kw,  the  85-kw  generator  is  driven  by  the  lOO-hp  motor, 
taking  current  from  the  secondaries  of  the  static  transformers,  and 
the  125-volt  direct  current  thus  obtained  is  used  to  operate  the  exciter 
of  the  large  motor-generator  as  a  motor.  As  soon  as  the  large  motor- 
generator  reaches  its  synchronous  speed  its  motor  is  connected  to  the 
transformers  that  deliver  energy  from  Shawinigan  Falls,  and  the  85- 
kw  dynamo  is  disconnected. 

The  building  for  the  Shawinigan  sub-station  is  of  brick,  one  story 
high,  with  a  roof  supported  on  steel  trusses,  and  a  concrete  floor. 
Internally  the  main  building  is  divided  into  two  parts  by  a  brick 
wall  parallel  to  its  longer  sides.  In  one  of  the  two  rooms  thus 
formed  the  five  i,ooo-kw  transformers  are  located,  and  in  the  other 
room  are  the  motor-generators.  On  the  ground  the  main  building 
measures  approximately  95  by  115  ft.  A  one-story  brick  wing  at 
one  side  of  the  main  Shawinigan  sub-station  contains  the  switchboard 
equipments  through  which  energy  is  delivered  to  the  lines  of  the  elec- 
trical supply  system. 

THE  CENTRAL  SUB-STATION. 

The  central  sub-station  located  in  the  block  bounded  by  Ottawa, 
Wellington,  Prince  and  Queen  .Streets  is  the  largest  and  most  im- 
portant connected  with  the  Montreal  system  of  electrical  distribution. 
To  this  sub-station  come  the  high-tension  transmission  lines  from  the 
water  power  plants  at  Lachine  Rapids,  Chambly,  while  the  Shawinigan 
system  is  also  connected  through  the  2,300-volt  feeders  that  come 
from  the  Shawinigan  sub-station.  Energy  at  2.000  volts,  63  cycles  two- 
phase  from  the  McCord  Street  Station,  and  at  22,000  volts,  63  cycles, 
three-phase  from  Chambly,  is  transformed  at  the  central  sub- 
station to  current  at  2,300  volts,  63  cycles,  two-phase,  for 
general  distribution.  Ultimately,  the  equipment  of  main  trans- 
formers at  the  central  sub-station  will  comprise  si.\teen  units 
of  2,750  kw  each,  and  of  these  units  ten  are  already  installed, 
giving  a  present  capacity  of  27,500  kw.  These  transformers  are  of  the 
air  blast  type,  and  were  made  by  the  Westinghouse  Electric  Manu- 
facturing Company.  Besides  these  main  transformers  receiving 
energy  direct  from  the  transmission  lines,  the  central  sub-station  con-  ■ 
tains  thiirty  transformers  of  60  kw  capacity  each,  for  the  operation  of 
enclosed,  alternating  aic  lamps  in  series  for  street  lighting.  Each  of 
these  transformers  with  its  regulator  delivers  a  constant,  alternating 
current  of  7.5  amp.  and  a  maximum  pressure  of  4,000  volts.  These 
constant-current  transformers,  which  take  energy  from  the  main 
transformers  at  2.400  volts  and  deliver  it  at  any  desired  voltage  up  to 
4,000,  were  made  by  the  Western  Electric  Company. 

Current  for  the .250  and  soo-volt,  three-wire  system,  which  operates 
direct-current  motors,  is  supplied  by  two  motor  generators  at  the 
central  sub-station.  Each  of  these  motor  generators  is  made  up  of  a 
300  kw,  2,400-volt,  two-phase  synchronous  motor,  and  a  250  kw,  250- 
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volt,  ilircci  current  Kcncralor.  Tlicse  two  Hyncluonous  motors  draw 
their  energy  front  tlie  main  transformers.  To  maintain  the  pressure 
in  tlic  air  chamber  benc.illi  llic  air  blast  transformers,  space  has  been 
provided  on  llic  main  lloor  of  the  sub  station  fur  four  blower  uints, 
and  three  of  these  units  are  in  position.  Each  blower  imit  is  made  up 
ol  one  40  hp,  550-voit,  two-phase  induction  motor,  of  WestinRliouse 
make,  with  a  ccntrifut;nl  blower  with  a  3J  inch  circular  opening  on 
each  end  of  its  shaft.  1  hese  blowers  were  made  by  the  Sturtevant 
Company,  and  arc  intended  to  ni:iintain  a  pressure  of  iK  inches  of 
water  per  square  inch. 

Provision  is  also  made  on  the  iimih  iIihm  im  iwci  motor-driven  c.\ 
oilers  to  furnish  direct-current  to  the  magnets  of  the  large  machines, 
and  also  (or  an  emergency  set  consisting  of  a  300  kw,  2,400-volt,  two- 
phase  synchronous  motor  direct-connected  to  an  alternator  of  equal 
capacity.  All  of  the  transforming  and  converting  apparatus  just 
named  occupies  a  central  position  on  the  main  floor  of  the  sub-station, 
save  the  constant-current  transformers.  Ranged  about  three  sides  of 
the  sub-station  in  galleries  and  on  one  side  at  the  main  floor  level  are 
the  liigh  and  low-tension  switchboards  that  receive,  control  and  dis- 
tribute the  energy  from  the  water  power  plants.  In  the  gallery  on 
one  of  these  three  sides  arc  the  marble  and  soapstone  compartments 
that  contain  the  knife  switches  for  the  high-tension  lines  from  the 
water  power  plants.  From  these  switches  the  22,000-volt,  three- 
phase  circuits  pass  to  the  primary  coils  of  the  main  transformers. 
The  secondary,  2.400-volt  circuits  from  these  same  transformers  go  to 
the  transformer  panels  and  distributing  board  in  the  gallery  on 
another  side  of  the  substation,  by  the  way  of  manually  operated  oil 
switches  located  in  the  same  gallery.  The  gallery  on  a  third  side  con- 
tains another  portion  of  the  dislrilniting  switchboard.  Beneath  the 
gallery  on  one  side  of  the  sub-station  are  the  thirty  constant-current 
transformers  already  mentioned,  on  the  main  floor.  An  arc  lamp 
switchboard,  connecting  these  transformers  with  the  series  circuits 
for    street    liphting,    separates    the    space    beneath    the    gallery    last 


PIG.    10. — M.AP    SHOWING  LOCATION   OF   WATER   POWER   PLANTS    AND   DIS- 
TRIBUTING    STATIONS. 

named  from  the  central  portion  of  the  main  floor,  where  the  large 
transformers,  motors  and  motor-generators  are  located.  This  arc 
switchboard  is  the  only  one  on  the  main  floor  level.  The  fourth  side 
or  front  of  the  sub-station,  where  the  large,  main  entrance  is  located, 
is  free  from  electrical  apparatus,  and  starting  from  this  side  a  travel- 
ing crane  sweeps  the  entire  central  space  of  the  main  floor.  This  crane 
is  driven  by  electric  motors,  and  has  a  capacity  of  30,000  pounds.  It 
was  built  by  the  Niles  Company. 


lite  building  of  the  central  sub  station  is  one  of  the  largest  and  best 
to  be  found  anywhere  for  this  purpose.  Because  of  the  high  voltage 
and  great  amoimt  of  energy  entering  this  sub-station,  and  its  import- 
ance HI  the  Montreal  electrical  supply  system,  it  was  located  in  about 
(lie  center  of  a  city  block,  so  that  a  l.'irge,  clear  space  was  left  between 
each  of  its  outside  walls  and  the  public  street.  The  block  of  land  in 
which  the  sub  station  is  located  measures  195  ft.  4  inches  wide  on 
<  )tlawa  Street,  238  ft.  along  Queen  Street,  at  right  angles  to  Ottawa 


FIG.    II. — MAP  SHOWING  LOCATION   OF  SUB-STATIONS   AND  THE   DISTRICT 
COVERED  BV   THE   SERVICE. 

Street,  to  Wellington  Street,  and  310  ft.  8  inches  along  Prince  Street, 
parallel  with  Queen  Street,  to  Wellington  Street.  In  front  the  sub- 
station sets  back  94  ft.  from  Ottawa  Street ;  one  side  is  35  ft.  8  in. 
from  Queen  Street,  another  side  is  56  ft.  8  in.  from  Prince 
Street,  and  the  rear  corner  nearest  to  Wellington  Street  is  27.5 
ft.  therefrom.  From  the  wall  of  the  sub-station  to  the  buildings 
on  the  opposite  side  of  Queen  Street  is  73  ft.  10  in.;  from  the  sub- 
station to  the  buildings  on  the  opposite  side  of  Prince  Street  is  also 
73  ft.  10  in.,  and  the  buildings  nearest  the  rear  corner  on  Wellington 
Street  are  74  ft.  distant.  The  vital  importance  of  these  figures  may  be 
appreciated  from  the  fact  that  the  central  sub-stations  is  located  in  a 
solidily  built  business  portion  of  the  city.  The  sub-station  building  is 
one  story  high  above  the  basement,  nearly  square  in  outline,  of 
pleasing  architecture,  and  as  nearly  fire-proof  from  foundation  to  roof 
as  steel  and  masonry  can  make  it. 

Inside  the  central  sub-station  at  the  main  floor  level  the  .dimensions 
are  118  ft.  by  122.5  ft.,  and  from  main  floor  to  the  lower  cord  of  the 
steel  roof  trusses  is  34.5  ft.  The  lowest  part  of  the  roof  outside  is 
41  ft.  above  the  main  floor.  At  an  elevation  of  10  ft.  above  the  main 
floor  is  the  switchboard  gallery  that  has  been  previously  mentioned, 
which  extends  around  three  sides  of  the  building.  Another  gallery  14.5 
ft.  above  that  just  named,  and  located  on  parts  of  two  sides  of  the 
sub-station,  gives  access  to  lightning  arresters  and  knife  switches 
on  the  distribution  circuits.  Beneath  the  entire  main  floor  there  is 
a  basement  paved  with  concrete  i  ft.  thick.  The  surface  of  this  con- 
crete is  7  ft.  10I/2  in.  below  the  main  floor  around  the  outer  portion 
and  II  ft.  below  in  the  central  portion  of  the  building.  In  this  central 
portion  of  the  basement  a  space  37  ft.  8  in.  by  65  ft.  2  in.  is  enclosed 
for  an  air  pressure  chamber  by  masonry  walls  each  2  ft.  thick.  On  the 
main  floor  over  this  air  chamber  are  set  the  sixteen  2,7S0-kw  trans- 
formers and  the  four  blower  units.  The  floor  space  actually  occupied 
by  the  group  of  transformers  with  an  aggregate  capacity  of  44,000 
kw  is  within  38  by  40  ft.,  and  it  may  be  doubted  whether  an  equal 
capacity  of  transformers  can  be  found  within  so  small  a  space  else- 
where. Beneath  each  transformer  and  each  blower  an  opening  in 
the  main  floor  permits  the  movement  of  air  out  of  or  into  the  cham- 
ber. The  air  forced  into  the  chamber  by  the  blowers  rises  through 
the  transformers  and  may  escape  through  the  windows  in  the  side 
walls,  or  the  skylight. 
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The  sub-station  receives  dayliglit  through  high  windows  in  each 
of  its  four  sides,  and  through  windows  in  the  sides  of  the  skylight 
which  extends  along  the  center  of  the  roof  between  two  opposite  sides 
of  the  building.  Light  and  ventilation  for  that  part  of  the  basement 
next  to  the  outside  walls  is  secured  by  small  windows  along  the 
foundation  wall  and  a  little  above  the  ground  level.  All  windows 
about  the  sub-station  are  framed  in  channel,  T  or  angle  iron,  and 
fitted  with  ^-in.  wired  plate  glass.  In  its  central  portion  the  main 
floor  of  the  sub-station  was  designed  to  support  a  superimposed  load 
of  400  pounds  per  square  foot,  and  along  the  sides  beneath  the  galleries 
the  design  was  for  70  pounds  per  square  foot.  Seventy  pounds  per 
square  foot  was  the  specification  for  the  strength  of  all  gallery 
floors.  For  the  roof  a  safe  capacity  of  125  pounds  per  square  foot  was 
required.  Structurally  the  sub-station  is  composed  almost  entirely  of 
brick,  tile,  steel  and  stone.  The  stone  foundation  extends  from  9  ft.  8 
in.  below  to  5  ft.  3  in.  above  the  ground  line,  and  its  footing  7.5  ft.  wide 
rests  on  natural  soil.  Above  this  stone  foundation  the  walls  are  of 
brick  with  heavy  stone  belt  courses,  plinth  course,  pier  blocks,  lintel, 
moulded  course,  pilasters  and  coping.  At  intervals  along  their  out- 
sides,  and  at  the  corners  the  brick  walls  are  reinforced  by  heavy  piers. 
Between  these  piers  the  regular  thickness  of  the  brick  wall  is  21  in. 

All  stone  and  brickwork  in  the  building,  save  that  with  pressed 
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gallery,  and  the  roof  is  of  iron  and  steel,  and  the  treads  are  of  slate. 
A  framework  for  the  sides  and  roof  of  the  skylight  is  built  up  of  angle 
steel  and  I-beams  resting  on  the  steel  trusses  carry  the  main  roof. 

The  main  floor,  that  of  the  first  gallery  and  the  roof,  are  all  built 
up  of  terracotta  arches.  On  the  second  gallery  the  floor  is  laid  with 
slate  slabs.  On  the  main  and  first  gallery  floors  the  tile  arches  are 
covered  with  a  granolithic  mixture  of  cement,  sand  and  crushed 
granite  2]/i  in.  thick.  Over  the  terracotta  blocks  and  I-beams  of  the 
roof  a  coating  of  cement  mortar  at  least  J/2  in.  thick  was  laid  to  an 
even  surface.  On  this  surface  there  was  placed  a  layer  of  boiling 
pitch,  and  then  tarred  felt  roofing  with  another  outside  coating  of  the 
pitch.  After  this  last  was  dry,  boiling  asphalt  was  spread  over  the 
roof  to  a  depth  of  J4  if-,  and  '"  this  hot  asphalt  book  tiles  i  in.  were 
laid  with  j4-in-  joints.  The  ceiling  of  the  roof  was  plastered  with  a 
mortar  composed  of  one  part  cement  and  two  of  sand,  and  then  with 
cement  and  plaster  of  paris. 

ECONOMIC    ASPECTS. 

The  showing  of  46  per  cent,  of  the  gioss  earnings  as  net  income  in 
the  Montreal  system,  as  above  n^ted,  has  been  made  through  good 
engineering.     This  will  be  appreciated  from  the  fact  that  the  regular 
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Figs.  12  and  13. — Output  Curves. 


brick,  was  laid  with  a  mortar  composed  of  one  part  Portland  cement 
and  two  parts  sharp  sand.  Spaced  along  the  brick  walls  of  the  sub- 
station with  their  footings  in  the  stone  foundation,  and  also  along 
two  sides  of  its  central  floor  space,  are  a  number  of  steel  columns  that 
support  the  I-beams  for  the  main  floor  and  the  gallery  floors,  the 
traveling  crane  and  also  the  steel  roof  trusses.  The  brick  walls 
thus  carry  only  their  own  weight.  Under  the  central  part  of  the 
main  floor  there  are  independent  foundations  that  carry  the  heavy 
machinery  there  located.  As  a  part  of  the  steel  columns  is  built 
into  the  brick  walls,  the  stability  of  the  latter  as  to  any  side  strains  is 
thereby  greatly  increased,  the  steel  work  being  tied  together  from 
one  side  of  the  station  to  the  other.  Steel  I-beams  carried  by  the 
vertical  columns  and  the  central  foundation  walls  and  piers  support 
the  main  floor  of  the  sub-station.  The  first  or  lower  gallery  floors  are 
also  laid  on  I-beams  secured  to  the  vertical  columns.  In  the  second  or 
upper  gallery  the  floor  is  laid  on  heavy  angle  steel  shapes  that  are 
carried  with  their  supports  by  the  columns  in  the  brick  walls.  The 
framework  of  stairways  leading  from  the  basement  to  main  floor, 
from  the  main  floor  to  the  first  gallery,  and  so  on  up  to  the  second 


rate  for  electric  lighting  in  Montreal  is  15  cents  per  kw-hour,  while 
the  rates  to  very  large  consumers  like  the  cotton  mills  and  the  street 
railway  compare  favorably  with  the  cost  of  steam  power.  Without 
neglecting  the  various  other  elements  that  affect  the  operative  effi- 
ciency of  a  great  system  like  that  at  Montreal,  a  special  effort  has 
there  been  made  to  reduce  losses  in  distribution  and  build  up  a 
relatively  large  day  load  of  motors.  As  has  already  been  pointed  out, 
the  Royal  Electric  Company  was  the  largest  distributor  of  electrical 
energy  in  Montreal  prior  to  the  formation  of  the  Montreal  Light, 
Heat  &  Power  Company,  of  which  the  former  company  is  now  one 
of  the  constituent  units.  In  1896  Mr.  P.  G.  Gossler,  at  present  gen- 
eral superintendent  and  engineer  of  the  Montreal  Company,  occupied 
a  like  position  with  the  Royal  Company,  and  a  paper  presented  by  him 
at  the  annual  convention  of  the  Canadian  Electrical  Association,  in 
that  year,  gives  some  interesting  facts  as  to  the  methods  followed  to 
reduce  distribution  losses  in  the  system  of  this  latter  company. 

Among  these  facts  the  results  of  changes  in  the  number  and  type 
of  service  transformers  may  be  noted.  The  object  in  these  changes 
was  to  displace  smaller  transformers  by  a  less  number  of  larger  ones. 
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niul  tu  supply  coiisiiincrii  as  far  as  practicable  from  sccundary  mains 
haviiiK  approxinialfly  llic  lamp  vnliaKC  l''(i||ii\NiM|>  (ml  this  uU-a,  rc- 
coiLstriii'tion  was  licijiui  on  the  allcniating  liglitiiiK  service  uf  the 
Royal  Company,  which  incliiilcil  i.iOo  transformers  wired  up  to  about 
53,otw  iiicaiulcscciit  lamps.  In  the  course  of  this  reconslruclinii  473 
of  the  olil  transformers  were  removeil,  345  bemtj  replaccti  hy  new 
traiisliiiniers,  iS  taken  ilowii  because  the  service  was  discontinued, 
and  1 10  disconnected  because  the  customers  served  by  them  were 
connected  to  other  old  transformers  nearby.  Meantime  JUj  new  trans- 
lormers  were  comiected  to  the  lines,  and  of  these  187  replaced  old 
transformers,  and  4J  were  used  for  new  customers.  These  changes 
left  yio  transformers  wired  up  to  60,000  lamps.  With  the  i.iOo 
transformers  and  53,000  lamps  on  the  lines  during  the  year  preced- 
ing this  reconstruction  the  smallest  load  at  tlie  station  was  j8o  amp. 
During  ten  months  alter  the  recoiistructicjii  the  minimum  load  on  the 
station  with  yio  transformers  and  Cxj,ooo  lamps  connected  to  the  lines 
was  245  amp.,  or  135  amp.  less  than  that  with  the  previous  smaller 
number  of  lamps  and  larger  number  of  transformers.  This  saving 
of  135  amp.  ill  the  minimum  load  was  obviously  due  to  less  leakage 
of  current  through  the  new  transformers  than  through  the  smaller 
ones  that  were  removed.  For  the  229  new  transformers  the  leakage 
current  was  ly  amp.,  from  which  it  follows  that  the  leakage  of  the 
473  old  transformers  that  were  removed  amounted  to  135  +  19  :=  154 
amp.  Of  the  total  saving  of  135  amp.  in  leakage  current,  36  amp. 
was  due  to  the  removal  of  the  no  transformers  whose  lamps  were 
connected  to  other  old  transformers  through  secondary  distribution 
mains.  From  this  it  appears  that  by  replacing  345  of  the  old  by  187 
new  transformers  a  saving  of  99  amp.  in  leakage  current  was  effected. 
The  entire  cost  of  making  the  changes  in  the  187  transformers  and 
the  distribution  lines,  including  the  cost  of  the  new  transforniers, 
amounted  to  $65  per  transformer  on  an  average  after  the  value  of 
the  old  transformers,  as  scrap,  was  deducted.  It  was  computed  that 
the  saving  in  the  cost  of  coal  at  $2.75  per  ton  amounted  to  $25.58 
annually  for  each  of  the  187  transformers  on  an  average,  so  that  the 
leduction  in  the  outlay  for  fuel  alone  would  pay  for  the  change  in 
about  2V2  years.  It  was  also  computed  that  when  the  1,160  old  trans- 
formers have  all  been  replaced  by  636  new  transformers  the  leakage 
current  would  be  reduced  to  less  than  75  amp.  As  the  Montreal  plant 
was  operated  24  hours  per  day  it  was  further  estimated  that  the  re- 
duction of  135  amp.  in  the  leakage  current  resulted  in  a  yearly  saving 
of  $7,348  for  coal  at  $2.75  per  ton.  Looking  at  the  135  amp.  as 
capacity  for  an  increase  of  load,  it  was  said  to  correspond  with  2,700 
lamps  of  16  cp  in  operation,  or  about  9,000  such  lamps  connected  to 
the  system. 

Perhaps  the  most  notable  result  in  the  operation  of  the  distribution 
system  at  Montreal,  as  it  stands  to-day,  is  the  great  increase  in  the 
connected  load  of  stationary  motors,  and  the  relation  of  this  motor 
load  to  the  maximum  load  at  the  station.  These  results  are  brought 
out  clearly  by  the  records  of  kilowatt  outputs  during  a  December  day 
of  1900,  and  an  .\pril  day  of  1901,  at  the  station  of  the  Royal  Electric 
Company.  During  the  24  hours  of  the  December  day  the  average 
load  at  this  station  was  66  per  cent,  of  the  maximum  load,  and 
during  the  24  hours  of  the  April  day  the  average  load  was  65  per 
cent,  of  the  maximum  there.  These  exceptionally  high  average  loads 
show  at  once  the  influence  of  the  relatively  great  capacity  of  con- 
nected motors,  but  the  mystery  is  how  a  day  load  of  motors,  how  ever 
great,  can  bring  the  average  so  far  up  toward  the  maximum  load. 
As  is  well  known,  a  day  load  of  motors  operating  from  7  A.  M.  to 
6  P.  M.  laps  well  over  onto  the  heavy  lighting  load  during  the  late 
hours  of  each  afternoon  during  the  winter  months,  and  thus  presents 
a  direct  addition  to  the  maximum  station  load.  With  the  great  motor 
load  at  Montreal  it  has  been  necessary  to  avoid  the  conjunction  of 
the  normal  motor  and  the  maximum  lighting  demands.  That  this 
result  has  been  reached  at  Montreal  may  be  gathered  from  the  fact 
that  the  average  load  at  the  station  of  the  Royal  Electric  Company 
from  7  A.M.  to  6  P.M.  was  not  only  85  per  cent,  of  the  maximum 
load  during  the  April  day,  but  was  also  85  per  cent,  of  the  maximum 
on  the  December  day,  when  the  annual  maximum  of  the  lighting  load 
would  naturally  be  reached.  The  fact  that  the  regular  motor  and 
the  maximum  lighting  loads  do  not  coincide  on  the  Montreal  system 
is  made  still  more  evident  by  the  location  of  the  maximum  station 
loads  as  to  time  of  day  in  w  inter  and  spring.  On  the  April  day  above 
mentioned  the  maximum  station  load  occurred  at  5  P.M.,  and  on  the 
December  day  this  maximum  came  just  prior  to  4  P.M.  Light  must 
be  had  when  wanted  in  Montreal,  as  elsewhere,  and  the  maximum 
station  load  in  December  was  kept  down  by  cutting  oflf  a  large  part 


of    the   inntur    capacity    before    the    great    bulk   of   the    lamps    were 
turned  on. 

This  disconnection  of  a  large  part  ul  the  motor  load  at  4  I'.M. 
during  the  winter  montits  is  provided  for  in  the  contracts  with  some 
of  the  heaviest  power  users  at  Montreal,  and  the  merit  of  the  plan 
is  shown  by  its  success.  If  large  consumers  of  power  arc  able  tu 
purchase  it  at  a  very  attractive  figure  prior  to  4  P.M.  on  each  day, 
there  seems  to  be  no  good  reason  why  they  should  not  do  so  even 
though  the  supply  is  not  available  after  that  hour.  The  success  of 
power  sales  on  iliis  basis  seems  to  be  in  the  nature  of  a  personal 
triumph  for  Mr.  P.  G.  Gossler,  who  has  advocated  it  for  several  years. 


Electric  Traffic  in  Greater  New  York. 


The  Inteiburough  Railway  Company  has  decided  in  conference 
with  the  State  Railroad  Commission  to  put  on  more  trains  at  once, 
travel  having  increased  rapidly  again  under  the  electric  regime  on 
the  Manhattan  Elevated.  The  company  prepared  a  statement  for 
the  Commission  showing  the  number  of  cars  available  and  the 
number  that  can  be  made  ready  for  use  at  short  notice.  .According 
to  this  the  company  is  embarrassed  by  the  fact  that  of  the  500  subway 
cars  that  were  to  have  been  available  for  use  on  the  elevated  road 
by  this  time  less  than  200  are  ready  for  use.  The  statement  in  part 
is  as  follows:  "In  addition  to  the  delay  in  getting  the  cars  as  antici- 
pated, we  have  been  delayed  in  receiving  the  electrical  e(|uipment 
of  these  cars.  Every  effort  has  been  made  and  every  argument 
used  that  contractors  connected  with  any  part  of  this  service  should 
not  only  i)ush  their  contracts  to  completion  on  time,  but  anticipate 
them  if  jiossible.  A  cable  or  tie  has  been  laid  between  the  Fifty- 
ninth  Street  power  house  and  the  Manhattan  power  house,  at 
Seventy-fourth  Street,  at  a  cost  of  $125,000,  in  order  to  be  ready 
to  make  use  of  any  power  which  may  be  generated  in  the  Fifty-ninth 
Street  power  house  on  the  Manhattan  division.  The  increase  in 
passengers  carried  in  the  month  of  October  was  3,000,000  over 
October,  1902,  and  the  car  mileage  increase  was  1,146,716.  For 
November  the  increase  in  passengers  was  2,972,000,  and  the  increase 
in  car  mileage  was  1,052,470." 

It  was  further  stated  that  the  company  had  ample  power  for 
present  needs,  and  that  the  deficiency  in  cars  was  being  decreased 
at  the  rate  of  three  per  day. 

Over  in  Brooklyn  the  Commission  has  also  found  problems  for 
consideration  and  has  ordered  the  Brooklyn  Heights  Railway  Com- 
pany to  secure  and  operate  at  once  50  more  cars.  It  is  also  evident 
from  the  report  of  the  Commissioners  that  the  system  remains  sorely 
in  need  of  more  generator  capacity.  The  maximum  number  of  cars 
which  will  be  operated  during  the  rush  hours  the  coming  winter 
on  the  surface  lines,  including  service  cars,  will  be  about  1,200.  The 
average  number  of  cars  operated  during  the  non-rush  hours  will 
be  about  545.     The  report  remarks  : 

"The  natural  query  is  if  the  company  can  operate  1,200  cars  during 
the  rush  hours,  why  can  it  not  operate  more  than  an  average  of  545 
during  the  non-rush  hours  ?"  the  report  says.  Then  it  answers : 
"The  reason  for  this  large  difference  in  the  number  of  cars  operated 
during  different  portions  of  the  day  is  that  in  order  to  as  nearly  as 
possible  accommodate  the  traffic  during  the  rush  hours,  the  power 
apparatus  is  worked  to  a  point  far  beyond  its  normal  capacity.  In 
the  case  of  electric  generating  apparatus,  this  can  be  done  for  short 
consecutive  intervals,  but  during  this  time  of  overload  the  apparatus 
becomes  so  w^arm  that  if  the  overload  is  continued  permanent  injury 
will  be  caused  to  the  machines,  and,  with  the  limited  amount  of  gen- 
erating apparatus  which  the  company  has,  all  the  different  units 
must  be  employed  during  these  hours  to  furnish  even  the  inadequate 
facilities  which  are  given  at  present.  After  the  rush  hours  the  load 
must  be  reduced  and  the  machines  allowed  to  regain  their  normal 
temperature,  and  during  the  non-rush  hours  some  of  the  units  must 
be  shut  down  each  day  for  repairs,  hence  the  necessity  for  reducing 
the  number  of  cars  operated  during  these  hours." 

A  large  number  of  extra  cars  has  already  been  put  into  service  in 
New  York  City,  as  above  stated,  and  the  service  is  also  under  in- 
crease in  Brooklyn.  The  Sixth  Avenue  cars  on  the  New  York  Ele- 
vated to  relieve  pressure  are  switched  back  at  the  Franklin  street 
loop.  It  is  a  matter  of  general  comment  that  electric  traction  has 
induced  a  large  amount  of  new  patronage  from  business  men  below 
that  point  during  all  hours  of  the  day,  on  account  of  the  economy  of 
time. 
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Calculation  of  the  Apparent  Inductance  in   Armature 

Coils.  —  V.   {Co/uludid) 


By  C.  C.  Hawkins. 


II.      CALCULATION   OF  Ls. 

10.     Calculation  of  Ls. 

The  apparent  inductance  of  a  single  section,  /-,  at  the  last  mo- 
ment of  short-circuit  when  the  current  within  it  diverges  from  the 
straight-line  condition  must,  as  Prof.  Arnold  has  pointed  out,  fur- 
ther take  into  account  the  damping  action  from  the  adjacent  sections 
which  are  still  undergoing  short-circuit  at  the  same  moment.  And 
in  the  due  allowance  for  this  lies  the  difficulty  of  the  required  cal- 
culation, so  that  it  is  hardly  possible  to  do  more  than  lay  down  the 
maximum  value  that  Ls  is  likely  to  attain.  To  be  on  the  safe  side, 
therefore,  the  coil  must  always  be  considered  in  that  position  rela- 
tively to  the  slots  which  gives  the  minimum  damping,  since  when 
the  circuit  is  opened  in  this  position  sparking  is  most  likely  to  occur. 
E.xperiment,  indeed,  even  with  closely  adjacent  coils,  hardly  shows 
the  amount  of  damping  to  be  as  much  as  might  be  expected. 

Taking  the  different  classes  of  winding  in  the  same  order  as  before, 

(I)  with  a  whole  number,  two  spool  sides  simultaneously  pass 

2t> 
out  of  short-circuit  in  each  interpolar  zone,  and  the  mutual  induct- 
ance from  the  spool  sides,  B,  B^    assists  the  self-inductance  of  coil 
A  A'  (Figs.  2    —    6),  since  they  are  all  at  the  same  epoch  of  com- 
mutation.   Hence, 


Ls  =  IL+  M)  —  1.  {^\=k,{  {L  + 


M-), 


M'- 


where  —  2    ( )    represents  the  damping  effect  of  all   the  other 

L 

different  sections  which  arc  sinniltaneously  short-circuited  in  the 
same  pair  of  zones,  or  this  may  be  taken  into  account  by  a  certain 
damping  factor,  kd  less  than  unity. 
In  subdivision  {I A)  when  the  slots  are  also  divisible  by  2p, 
(i)  With  diametric  winding  the  two  spool  sides  which  simul- 
taneously pass  out  of  short-circuit  in  each  zone  are  then  in  one  and 
the  same  slot  and  one  above  the  other,  so  that 


h  12.57  — 
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+  9-2  log 
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I'  I    2.3  log 0.4s     I       X   io-»  hcnrys. 


where  ds  is  the  diameter  of  a  circle  whose  periphery  is  equal  to  that 
of  the  end  connection  of  the  entire  spool.  With  a  single  solid  bar 
per  spool  side,  some  allowance  must  be  made  by  reducing  the  con- 
stant 4.19  for  screening  within  its  mass,  since  all  the  flux  within  the 
slot  is  not  linked  with  the  whole  of  the  bar.     The  values  of 


(..-'ii)+» 


log 


for  the  surface  of  the  core   per  cm. 


length  are  plotted  in  the  upper  curve  of  Fig.  34. 

Whatever  the  number  of  spool  sides  per  slot,  the  spool  sides 
nearest  to  the  trailing  edge  of  the  slot  must  finally  come  out  of 
short-circuit  without  any  dampers  within  their  own  slot,  so  that  for 
assistance  in  the  suppression  of  sparking  reliance  can  only  be  placed 
on  the  damping  from  tiic  simultaneously  short-circuited  coils  in  the 
adjacent  slots,  so  far  as  they  have  mutual  inductance  with  the 
considered  section.  In  other  words,  though  other  sections  may  be 
more  favorably  situated,  there  is  in  the  case  of  the  last  section  in 
each  slot  no  damping  within  the  slot  itself;  kd  is  thus  not  far  re- 
moved from  unity,  since  damping  only  arises  so  far  as  the  surface- 
of-the-core  flux  is  linked  with  other  sections  and  in  a  less  degree 
from  the  influence  of  the  end  connections.  To  this  is  partly  to  be 
attributed  the  fact  that  when  there  are  several  sections  per  slot  it 


is  usually  the  trailing  section  which  first  shows  traces  of  sparking. 
The  larger  the  armature,  the  greater  is  the  proportion  of  the  flux 
corresponding  to  L  which  is  linked  with  other  simultaneously  short- 
circuited  spool  sides ;  the  damping  is  also  greater  with  an  increase 
in  the  number  of  spool  sides  per  slot,  since  a  large  number  of  spool 
sides  per  slot  is  usually  accompanied  by  an  increase  in  the  value 
of  s;  hence  the  value  of  /cd  may  be  given  some  such  decreasing  values 
as : 

0.95  with  2  spool  sides  per  slot. 

0.9       "      4 '       " 

0.85      "      6       "  ' 

0.8       •'     8      "         "        "      " 

(2)  Very  long  chord  ivinding. — The  expression  for  L  -\-  M  is 
the  same  as  above,  but  the  damping  factor  is  slightly  increased,  since 
now  there  is  always  at   least  one  and  there   may  be   more    (up  to 


kn 


—  i)  dampers  within  the  same  slot  as  the  trailing  sector  when 


just  going  out  of  short-circuit.  With  four  spool  sides  per  slot,  and 
J  =  2,  there  is  always  one  damper  within  each  of  the  two  slots; 
with  six  spool  sides  per  slot,  and  j  =  2,  there  is  one  damper  in  each 
slot;  but  when  .y  >   2,  there  are  cither  one  or  two  dynipers  per  slot, 
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according  to  the  degree  of  the  chord  winding.     Similarly  with  eight 

spool  sides  per  slot,  and  j  >  4,  there  are  one,  two  or  three  dampers 
according  to  the  degree  of  the  chord  winding,  and  with  ten  spool 
sides  per  slot  and  J  =  5  there  are  one,  two,  three  or  four  dampers 

> 
per  slot. 

(3)  Long  chord  'Minding. — The  spool  sides.  A' ,  B  and  A,  Bx  are 
now  no  longer  within  the  same  slot  respectively,  but  are  divided  by 
one  tooth,  so  that  the  self  and  mutual  inductance  is  reduced  to 
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At  the  same  time  the  damping  is  reduced,  since  in  one  slot  there  is 

no  damper  present ;  in  the  other  slot,  so  long  as  j  = ,  there  are 
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s  '-  I  damper  wires,  wliicli  reach  a  constant  value  of  10  loon 

in  2 

as  J   >  . 

a 

(4)  Short  chord  winJini^. — The  two  analogous  spool  sides  being 
separated  by  two  teeth  and  one  slot,  ilitrc  is  a  still  further  reduction, 
and 


L  I  ;»/ 


=  (0[f'=^ 


+  6.38    -        +  4.6    OE 


4-  9  3  log 


n'    -(    /•,        (  »•/    t     I   5  7<'J  )  !•    +2  Wf  +  3   «•* 
T  w/  +  2  «7  +  3  7rj 


) 


+  /'(  2.3  log    ^^^  -    0.45  )        X   10    "  Henrys 
Again,  in  one  slot  there  is  no  damper,  and  in  the  other  so  soon  as 


X« 


s    > \-  I,  there  ,arc  one.  two,  three  or  more  dampers  up  to  a 


in 


maximum  of 


when  i   >  i''i- 


In  subdivision  {IB)  with  number  of  slots  not  divisible  by  2/). 
(i)  very  long  chord  and  (2)  asymmetrical  long  yield  two  spool 
sides  coming  out  of  short-circuit  simultaneously  in  one  slot,  and 
two  spool  sides  in  the  adjacent  zone  divided  by  one  tooth.  Hence, 
L  +  U  is  intermediate  between  (i)  and  (3)  of  subdivision  (I A)  ;  or 


L  +  M  = 
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In  one  zone  there  is  no  damper  within  the  slot,  and  in  the  other 
there  are  one  or  more  increasing  with  the  value  of  the  remainder 
from  slots  -^  2/>. 

(3)  Symmclrkal  long  and  (4)  asymmetrical  short  yield  two  spool 
sides  divided  by  one  tooth  and  two  spool  sides  divided  by  two  teeth 
and  one  slot,  so  that  their  L  +  M  falls  between  (3)  and  (4)  of 
subdivision  {I A) ;  or 
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The  damping  etYect  from  the  slots  is  also  further  reduced. 
(II)     With  — —  fractional. 

2/) 

In  this  class  only  one  spool  side  passes  out  short-circuit  at  any 
one  moment  in  each  interpolar  zone,  so  that  there  is  no  mutual  in- 
ductance and  a  single  expression  suits  all  cases,  viz. : 


'-'■-^t) 


k.i  I , 
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when  there  are  as  many  sets  of  brushes  as  poles;  in  the  series-con- 
nected nmltiiKjIar  arinaturc  with  only  two  sets  of  brushes,  the  above 
expression  mu.'it  be  nmlliplicd  by  />. 

The  calculation  of  the  terms  which  deal  with  the  surface  of  the 
core  is  much  abbreviated  by  the  use  of  the  curves  of  Tig,  34,  which 
give  the  total  value  of  b  +  b'  -j-  ,  etc.,  per  cm.  length  of  core.  Obvi- 
ously the  coeHicient  for  fractional  windings  is  exactly  half  of  that 
for  diametric,  and  this  is  true  not  only  for  the  surface  of  the  core, 
but  also  for  the  slot  inductance.  There  is,  however,  such  an  appre- 
ciable reduction  with  short  or  even  long  chord  windings  of  class  (/) 

^^ 
with  whole,  that  the  only  practical  conclusion  to  be  drawn  is 

2/> 

simply  as  to  the  inferiority  of  diametric  windings  in  general,  espe- 
cially when  it  is  remembered  that  they  yield  the  least  amount  of 
damping  from  the  presence  of  other  short-circuited  spool  sides 
within  the  same  slots.  The  more  distributed  windings  may  at  least 
be  credited  with  the  same  amount  of  damping  as  is  assumed  in  the 
table  of  values  of  kd  under  the  first  heading,  although  in  practice, 
in  order  to  be  on  the  safe  side,  one  may  be  willing  to  ignore  any 
such  action  entirely  in  the  calculation  of  Ls 

II.    Practical  importance  of  Ls. 

The  importance  of  the  quantity  oi  Ls    to  the  designer  turns  upon 

RJ 
its  appearance  in  the  expression ,  where  R^  is  the  contact  re- 


sistance of  one  set  of  brushes. 


That  the  relation 


RJ 


>    I   is  a 


necessary  condition  for  sparklessness  may  now  be  regarded  as  gen- 
erally accepted,  and  more  recently  Prof.  Arnold  has  further  elab- 
orated (HID  the  special  case  with  carbon  brushes.  With  a  rapidly- 
varying  current  having  a  given  effective  current-density  Sws  the 
specific  contact  resistance,  Rk  for  each  momentary  value  of  the 
current  density,    sui     may,   with  carbon   brushes,  be  divided   into 


two  portions,  or  R/^  =  Riu  -\- 


the  one  portion,  Rw,  remains 


constant  and  is  independent  of  the  momentary  current  density,  while 
the  other  portion  varies  inversely  thereto.  The  variable  part  varies 
in  the  wrong  direction  and  cancels  itself  out  so  that  it  in  no  way 
assists  in  suppressing  sparking.  The  corrective  action  of  the  contact 
resistance  is  thus  solely  dependent  upon  Rw,  and  in  the  calculation 
of  R^  it  is  this  value,  Rw  that  must  be  used  rather  than  the  entire 
value,  Rk  But  even  the  portion  R-m  varies  in  the  wrong  way  when 
the  effective  current  density  is  altered,  being  higher  when  the  effective 
current  density  is  low,  and  lower  when  the  effective  current  density 
is  high  and  the  equalizing  action  of  the  brush  resistance  is  most 
urgently  needed ;  in  fact,  it  varies  inversely  with  the  effective  cur- 


rent density,  or  Rw 


S  UtS 


Thus  P'-^  or  the  loss  of  volts  over 


Rw  is  practically  a  constant  quantity,  although  varying  between 
the  limits  of  0.7  to  i.i  volts  with  different  kinds  of  carbon  of 
varying  hardness. 


RJ 


The  relation >    i  can  now  be  expressed  in  a  form  that  brings 

Ls 


T  Apart  from  certain  qualifications  when  the  less  common  forms  of  armature 
winding  are  in  question. 
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it  into  line  with  the  previous  expressions  of  paragraph  9.  If  /«  = 
the  form  factor  of  the  curve  of  the  average  current  density  in  the 
brush,  the  average  value  for  each  point  along  its  surface  of  contact 
being  plotted  in  relation  to  a  horizontal  axis  of  space,  i.  e.,    A  = 


S  u  ,j 


-,  and  if  Fu  is  the  total  area  of  one  set  of  brushes,  R^  = 


/» 


Pu 


Pu 


Fu.  Su  rjr 


Fu.  Sit./u  2    '/.  fu 


2  J  Ls  Pw 

Thence  by  a  simple  transposition,  <     

T  fu 

0.7  to  I.I 

<     volts. 

/« 

Yet,  while  this  relation  is  of  primary  importance  in  the  mathe- 
matical theory  of  commutation,  its  practical  significance  to  the  de- 
signer does  not  appear  to  the  writer  to  be  so  great,  owing  to  the  fact 
that  if  the  L  +  ^  ^l  is  not  too  high  for  the  first  condition  of  para- 
graph 9,  the  fulfilment  of  the  second  condition  is  almost  invariably 
obtained  without  any  difficulty,  at  least  with  chord  as  opposed  to 
diametric  windings.  The  final  result,  therefore,  of  our  examination 
is  to  emphasize  the  necessity  for  the  accurate  calculation  of  L-\-  '^  M 
as  the  important  quantity  to  the  designer  in  the  problem  of  com- 
mutation. 


Motor  Driven  Machinery. 


By  Frank  B.  Kleinhans. 

THE  subject  of  motor-driven  machinery  is  brought  more  or 
less  before  every  machine  builder.  If  all  shops  used  one 
standard  construction  of  motors,  the  problem  would  be  made 
very  much  more  simple.  But  we  are  obliged  to  equip  our  machines 
to  accommodate  motors  of  a  dozen  or  more  different  designs,  some 
being  constant-current  machines  with  no  variation  in  the  field,  and 
others  with  a  slight  variation  in  the  field.  Then  there  are  the  alter- 
nating-current motors  which  run  at  a  .speed  that  cannot  be  changed, 
and  motors  with  a  two-to-one  variation,  a  three  or  four-to-one 
variation  with  multivoltage,  and  finally  motors  with  a  variation  of 
seven  or  eight-to-one,  like  the  Bullock,  also  a  multivoltage  motor. 
The  type  of  motor,  therefore,  determines  the  construction  which  shall 
be  used  in  applying  a  motor  to  the  tool.  If  we  were  to  equip  a  lathe 
with  a  multivoltage  motor  with  the  least  possible  change,  we  would 
find  that  the  general  run  of  lathes  would  require  a  speed  variation 
of  from  six  to  eight-to-one.  If  the  motor  which  we  are  to  use  for 
the  machine  had  a  less  range  than  would  be  obtained  from  the  cone, 
an  entirely  different  construction  must  be  schemed  out  for  the  motor 
drive.    Here  lies  the  source  of  all  the  trouble. 

There  are  cases  where  the  expense  of  the  design,  the  necessary 
gearing  and  changes  to  accommodate  things  are  such  that  the  motor- 
driven  part  of  the  machine,  including  the  motor,  is  almost  as  great 
as  the  cost  of  the  machine  itself.  This  the  customer  is  unwilling 
to  pay  for.  Of  course,  this  is  only  true  of  the  small-size  machines. 
On  account  of  this  enormous  expense,  which  is  altogether  out  of 
proportion  with  the  price  of  the  machine  proper,  it  is  inadvisable 
to  have  independent  motor-drives  on  every  machine  throughout  the 
shop.  By  the  use  of  a  good  variable-speed  countershaft,  we  can 
readily  obtain  the  range  of  speed  which  is  necessary  for  the  lathes, 
or  any  other  machine,  and  we  can,  therefore,  use  a  standard  machine 
without  any  alteration  whatever.  The  machines  can  then  be  grouped 
together  in  sections  and  driven  from  a  short  line  shaft  by  a  motor. 
Such  an  arrangement  would  be  much  more  economical  than  the 
individual  drive  for  the  reason  that  there  are  many  times  when  the 
machine  is  used  for  polishing,  light  drilling,  etc.,  when  the  power 
used  is  a  very  small  percentage  of  that  which  would  be  required 
to  drive  the  machine  with  an  individual  motor. 

We  would  thus  have  an  individual  motor  running  a  great  part 
of  the  time  with  a  very  inefficient  load,  whereas  when  a  group  of 
these  machines  are  all  driven  from  the  same  m.otor,  there  is  a  ten- 
dency to  even  up  things  for  the  reason  that  the  no-load  machine 
and  the  full-load  machine  are  both  on  the  same  motor.  On  the 
large-sized    machines,    however — say   those   machines    which    would 


require  5  hp  or  upwards  to  drive  them — the  mounting  of  individual 
motors  on  the  machine  is  a  small  item  of  expense  in  comparison 
with  the  total  cost  of  the  machine. 

Of  all  designs  for  motor  drives  there  is  perhaps  none  that  is  as 
difficult  in  connection  with  changing  speeds  as  that  for  the  constant- 
speed,  motor.  We  are  obliged  to  have  a  sufficient  number  of  runs 
of  gearing  that  the  gap  from  one  speed  to  the  other  may  not  be 
too  great.  When  a  great  amount  of  power  is  transmitted  and  when 
gears  run  at  a  high  rate  of  speed,  it  is  inadvisable  to  have  several 
different  changes  of  gearing  running  all  the  time.  We  are  thus 
obliged  to  slip  the  gears  out  of  mesh,  which  requires  us  to  stop  the 
machine  and  then  pull  the  gears  around  so  as  to  be  able  to  thread 
the  teeth  through  each  other.  This  takes  time  and  the  operator 
will  frequently  run  at  a  slow  speed  instead  of  taking  the  trouble  to 


FIG.    I. — DI.^GR.^M  OF  GEARING. 

make  the  change.    A  combination  of  a  sliding  gear  and  an  eccentric 
makes  this  matter  very  simple. 

Referring  to  Fig.  i,  we  have  a  constant-speed  motor,  M,  driving 
the  shaft,  S,  which  carries  three  changes  of  gearing.  In  order  to 
shift  from  one  run  to  the  other,  the  eccentric  is  first  thrown  out  and 
then  the  gears  are  shifted  and  the  eccentric  is  thrown  in.  This  can 
be  done  by  simply  slowing  down  the  machine.  This  construction 
is  very  readily  applied  to  a  lathe,  as  the  eccentric  on  the  back  gear 
shaft  is  already  a  part  of  the  machine.  The  shifter  arm  is  shown 
in  Fig.  2.  The  clutch  block,  C,  is  made  of  cold-rolled  steel  and  is 
provided  with  a  spring,  S,  which  pushes  the  block  out.  As  the 
eccentric  is  thrown  in  and  out  this  spring  pushes  the  clutch  block 
out  against  the  clutch   spool   so  as  always  to  be  engaged  with  it. 


FIG.    2. — SHIFTER   ARM. 

Another  advantage  of  this  double  method  of  shifting  the  gears  is 
that  we  only  require  a  little  more  than  once  the  face  of  the  gears 
at  D  instead  of  a  little  more  than  twice  the  face,  as  would  be  the 
case  if  the  eccentric  were  not  used;  for  we  must  have  one  gear 
disengaged  when  sliding  the  gears  before  the  other  gear  enters.  We 
are  thus  enabled  to  get  the  gearing  in  a  great  deal  less  space,  which 
is  a  decided  advantage  in  many  cases. 

The  connection  for  the  motor  to  the  machine  can  be  made  either 
through  gearing  or  silent  chain.     If  a  silent  chain  is  used,  provision 
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should  lit-  iiiadc  lur  i.ikmn  up  tlu-  slaik  ni  llir  cliaiu.  This  i^  lopc- 
cinlly  true  whtii  llic  liuc  liclwi-ou  ilio  uiolnr  rtiUrr  at  llic  Rear  center 
is  vertical.  When  the  coimcction  is  made  throuKh  gearing  direct 
to  the  macliiiie,  raw  hide  should  be  used  to  deaden  the  noise. 

In  I'ig.  3  is  sliown  a  raw  hide  pinion  on  llie  motor  shaft.  S.  These 
pinions  .should  nil  be  shrouded,  and  the  shrouds  should  be  held  to- 
Kcllur  with  screws.  ./,  with  the  head  on  the  outside  so  that  when 
the  pinion  dries  out  the  slack  can  be  taken  up.  The  pinion  should 
he  provided  with  a  key  and  a  headless  i)ointed  .set  screw,  /',  to  keep 
if  from  shilling  on  the  shaft.  We  should  have  one  or  more  pinions, 
J',  or  keys,  to  keep  the  shrouds  from  twisting  around.  Many  raw 
hide  pinions  have  failed  on  account  of  the  shroud  slipping  around 
and  the  pressure  coming  on  one  corner  of  the  tooth,  thus  wearing  it 
.Tway  raiiidly.  The  face,  /•".  of  the  gear  should  he  made  50  per  cent, 
wider  than  would  be  required  for  strength,  according  to  the  gear 
formulas,  the  teeth,  of  course,  remaining  the  same  per  inch.  When- 
ever ail  idler  is  used  in  order  to  get  from  the  motor  shaft  over  to 
the  niachino— and  this  construction  must  often  he  resorted  to— the 
idler,  as  at  /.  Fig.  4,  should  be  made  of  raw  hide,  the  pinion.  P. 
and  the  gear.  C7,  being  either  made  of  cast  iron  or  steel,  as  desired. 

When  constant-speed  motors  are  used  to  drive  a  lathe,  a  thread 
indicator  should  be  provided  to  avoid  the  necessity  of  reversing 
the  motor.     When  a  multivoltagc  motor  is  used,  and  too  much  can- 


FIG.    3. — CROSS    SECTION    OF 
GEAR    AND    PINION. 


FIG.    4. — IDLER    WHEEL. 


not  be  said  in  regard  to  the  utility  of  this  style  of  motor,  a  spline 
shaft  should  be  arranged  so  that  the  operator  can  have  a  comfortable 
handle  always  near  Iiis  work.  In  using  these  motors  it  must  be 
remembered  that  the  multivoltage  motor  for  certain  horse-power 
has  a  much  larger  frame  and  is  really  a  larger  motor.  This  is  neces- 
sary in  order  to  give  us  the  required  power  as  the  speed  changes. 


The  Economic  Function  and  Status  of  the  Telephone. 


Before  the  Insurance  Society  of  New  York,  Mr.  C.  J.  H.  Wood- 
bury, M.E.,  of  the  engineering  department  of  the  American  Tele- 
phone &  Telegraph  Company,  delivered  recently  an  admirable  address 
on  the  modern  telephone  system,  characterized  not  only  by  popular 
treatment  but  by  philosophic  insight  and  by  great  precision  of  inter- 
esting detail.  As  might  be  expected,  in  view  of  the  nature  of  his 
audience.  Mr.  Woodbury  enlarged  upon  the  safeguarding  features 
of  the  system,  describing  the  various  fuses  and  arresters,  in  principle 
and  operation — protectors  so  sensitive  that  they  would  shut  out  from 
the  telephone  the  battery  currents  used  in  telegraphy,  and  keep  away 
heavy  currents  from  delicate  wires,  some  of  which  are  so  fine  that 
3.9  miles  would  barely  weigh  a  pound. 

As  to  circuits,  he  pointed  to  the  gain  from  the  use  of  hard-drawn 
copper  wire,  due  to  Mr.  T.  B.  Doolittle;  the  substitution  of  such 
wire  for  iion  wire  having  increased  the  limit  of  telephonic  conver- 
sation under  equivalent  conditions  about  four  times.  As  to  under- 
ground circuits,  "in  the  modern  cable  one  mile  of  underground  is 
the  equivalent  of  28  miles  of  overhead  copper  wire  %  in.  in  diameter, 


or  \j','j  miles  of  ovrrlirad  copper  wire  i/io  of  an  in.  diameter." 
The  u>c  of  such  circuits  between  7  I'.M.  and  7  A.M.,  or  at  night, 
was  slightly  over  I  per  cent,  of  the  calls  in  the  whole  34  hours.  The 
total  amount  of  tc-lrphniic  line  of  the  Hell  Kystcni  throughout  the 
United  .Stairs  .-ivcrages  3.i'9  miles  per  line  to  each  telephone  instru- 
ment, and  excliiilitiK  the  long-distance  lines,  55  per  cent,  of  the  wire 
is  underground.  When  one  person  calls  up  another  by  telephone,  the 
average  line  plant  at  liis  disposal  is  6.58  miles. 

Mr.  Woodbury  next  discussed  the  switchboard  and  its  evolution 
up  to  the  present  common  battery,  lamp  signal  type,  and  he  ex- 
lilained  also  the  features  of  measured  service  and  toll  line  operation. 
.'\s  to  increase  of  cost  of  hoard  with  size,  so  often  misunderstood  by 
critics,  who  think  the  board  and  service  ought  to  gel  cheaper  as  they 
get  bigger,  he  noted  the  increase  of  cost  in  bridges  with  size  of  span 
and  in  pipe  organs  with  size  and  number  of  pipes.  The  mechanical 
intricacy  of  the  modern  switchboard  might  well  be  appreciated  from 
the  fact  that  it  requires  as  long  to  make  and  install  a  large  switch- 
board as  to  build  and  equip  a  merchantman,  the  time  being  from 
one  to  over  two  years.  The  cost  of  an  exchange  plant  may  reach 
$1,200  per  linear  foot  of  length  for  the  larger  boards,  and  perhaps 
half  that  cost  per  foot  for  a  switchboard  adcriiiate  for  a  city  of  50,000 
inhabitants.  And  such  boards  were  only  a  small  part  of  the  cost 
of  a  system. 

With  regard  to  operation,  the  result  of  systematic  training  in  New- 
York  City,  with  the  new  apparatus,  had  been  to  reduce  the  time  of 
making  complete  local  connections  during  the  past  five  years  3.9 
seconds,  a  short  space  of  time  to  any  one  unless  waiting  for  a  gun 
to  go  off;  but  this  small  amount  had,  when  applied  to  all  the  Hell 
telephone  connections  in  the  United  States,  amounted  to  10,098 
hours  a  day,  saved  to  subscribers,  or  3.9  years  in  8-hour  days.  The 
saving  of  time  in  disconnection  largely  owing  to  use  of  lights  in- 
stead of  shutters,  releases  the  lines  at  the  end  of  a  talk  3^3  times  as 
rapidly  as  before.  The  Bell  network  provided  for  9,322,951  calls  per 
day,  or  nearly  2,500  per  year  per  telephone ;  and  as  each  telephone 
receives  that  number,  the  telephone  averages  S.ooo  uses  per  year.  It 
was  little  wonder  the  line  was  sometimes  "busy,"  in  spite  of  the  resort 
to  duplicate  lines  and  private  branch  exchanges.  In  New  York  City 
the  number  of  operators  in  private  exchanges  was  twice  that  of  those 
in  the  telephone  centrals.  The  interruptions  of  service  were  very 
slight  and  chiefly  from  changes  made  at  night.  In  New  York  City 
the  interruption  from  all  causes  was  I  h.  21  min.  per  year,  gen- 
erally without  the  subscriber's  knowledge.  Mr.  Woodbury  disclaimed 
any  ability  to  determine  why  people  subscribed  for  a  telephone,  and 
indicated  the  difficulties  of  predicating  the  number  of  telephones  on 
other  sociological  or  economic  data.  It  was  true  that  when  roads 
were  bad,  toll  line  telephone  traffic  was  good.  A  hilly  town  used 
far  more  telephones  than  one  in  the  plain.  A  warm  climate  or  hot 
weather  made  for  telephone  use  more  than  did  a  cool  atmosphere ; 
all  summing  up  in  the  injunction:    "Don't  travel — talk." 

When  a  person  uses  the  long-distance  telephone,  a  large  amount 
of  property  is  at  his  exclusive  service.  In  speaking  from  Boston  to 
Omaha,  as  one  business  firm  does  every  morning,  the  value  of  ap- 
paratus at  their  disposal  at  the  present  price  of  copper  is  over  $283.- 
000;  while  the  service  of  nine  operators  en  route  is  required.  The 
weight  of  the  copper  is  1.131,000  pounds,  or  5655^  tons.  There  was 
incidentally  the  cost  of  fire  protection  of  all  the  apparatus,  and  most 
modern  exchanges  had  been  built  specially  to  aflford  resistance  to  fire 
and  fire  hazards.  The  fire  losses  on  these  properties  had,  therefore, 
been  nominal.  Those  of  the  New  York  Telephone  Company  since 
its  incorporation  had  been  less  than  5J4  per  cent,  of  the  premiums. 

Mr.  Woodbury  closed  by  instancing  the  varied  uses  to  which  the 
telephone  service  is  now  put,  outside  regular  exchange  work,  as  in 
connecting  steamships  with  shore,  railroad  trains,  trolley  cars,  wreck- 
ing cars  on  steam  roads,  etc.  The  cars  of  the  funicular  road  on 
Mount  Tom,  Holyoke,  Mass.,  are  equipped  with  telephones  that 
have  sliding  contacts  on  wires  at  the  side  of  the  track,  for  the  motor- 
men.  The  board  of  directors  of  a  Chicago  corporation  with  mem- 
bers also  in  Milwaukee,  St.  Paul  and  Detroit  has  meetings,  with 
these  men  at  their  telephones.  At  presidential  conventions  the  pro- 
ceedings are  telephoned  all  over  the  country.  Oaths  are  administered 
by  telephone,  and  love  made  the  same  way.  At  Muncie,  Ind.,  a  young 
lady  dismissed  her  swain.  In  response  to  his  plea  over  the  telephone 
to  be  allowed  to  call  again,  she  replied  by  firing  three  revolver  shots 
into  her  own  telephone  transmitter — which  indicated  a  certain  pru- 
dence on  the  part  of  her  interlocutor. 
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Methods    of    Signaling    and     Operating    in    Telephone 
Exchanges. — II. 

By  Kempster  B.  Miller  and  Charles  S.  Winston. 


II.   CONNECTION     BETWEEN     TWO     SUBSCRIBERS     IN     DIFFERENT     COMMON 

BATTERY  OFFICES. 

WHEN  a  telephone  exchange  has  two  or  more  offices,  provision 
is  made  so  that  a  subscriber  in  one  office  may  be  coinicctcd 
with  a  subscriber  in  any  other  office.  For  the  purpose  of 
making  tliese  connections,  trunk  lines  extending  between  the  offices 
are  provided.  The  outgoing  ends  of  these  trunk  lines  end  in  jacks 
multiplcd  throughout  the  subscriber's  sections  of  one  office,  and  the 
incoming  ends  terminate  in  pkigs  and  lamps  located  on  the  key- 
board of  a  particular  position  or  positions  at  another  office.  In  or- 
der to  provide  means  for  making  connections,  both  from  and  to  the 
subscribers  of  any  office  each  office  is  provided  with  both  incoming 
and  outgoing  trunk  lines,  the  outgoing  lines  at  one  office  being  in- 
coming lines  at  the  other.  The  trunk  lines  are  therefore  used  for 
"oneway"  service  only.  By  the  arrangement  mentioned  a  calling  sub- 
scriber desiring  a  connection  with  a  subscriber  in  a  distant  office  is 
always  connected  with  the  outgoing  end  of  a  trunk  line  leading  to 
that  office,  at  which  the  called-for  subscriber  is  then  connected  with 
the  incoming  end  of  the  same  trunk  line. 

Those  operators  who  sit  at  the  regular  positions  of  the  board  at 
which  the  subscribers'  lines  terminate  ("subscribers,"  or  A  posi- 
tions) are  termed  "subscribers'"  operators  or  A  operators.  The 
incoming  trunk  lines  are  terminated  in  plugs  at  positions  known  as 
"trunk"  position  or  B  positions,  and  the  operators  who  handle  the  in- 
coming ends  of  these  trunk  lines  are  called  "trunk"  or  B  operators. 
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oftice  will  insert  the  calling  plug  associated  witii  the  answering  plug, 
which  is  in  the  answering  jack  of  the  calling  line,  into  a  multiple  jack 
of  the  trunk  line  designated  by  the  trunk  operator.  The  calling  su- 
pervisory lamp  at  the  subscriber's  operator's  position  will  light  in  the 
same  manner  as  it  does  when  the  calling  plug  is  inserted  directly 
into  a  subscriber's  multiple  jack. 

As  subscriber's  bells  are  always  rung  by  operators  at  the  office  in 
which  their  lines  terminate,  the  subscriber's  operators  are  instruct- 
ed not  to  ring  when  a  connection  is  made  over  a  trunk  line,  and  the 
ringing  is  done  by  the  trunk  operator.  For  this  purpose  the  cord 
circuits  in  which  the  incoming  trunk  lines  terminate  are  provided 
with  ringing  keys  of  the  same  type  as  those  used  on  the  calling  cords 
of  the  subscriber's  operators. 

Associated  with  each  incoming  trunk  circuit  there  are  two  lamps  ; 
one  known  as  the  "ringing"'  lamp,  which  lights  as  soon  as  the  trunk 
plug  is  inserted  into  the  jack,  and  remains  lighted  until  the  called-for 
subscriber  answers,  when  it  is  extinguished  and  cannot  be  relighted 
until  the  plug  is  removed  from  the  jack.  At  the  same  time  that  this 
lamp  goes  out  the  calling  supervisory  lamp  of  one  of  the  subscriber's 
operator's  cord  at  the  distant  office  is  extinguished.  The  informa- 
tion is  thus  conve}-ed  to  both  operators  simultaneously  that  the 
called-for  subscriber  has  responded. 

The  second  lamp  associated  with  each  incoming  trunk  circuit, 
known  as  the  "disconnect"  lamp,  lights  after  the  conversation  has 
been  finished  and  the  connection  has  been  taken  down  by  the  sub- 
scriber's operator  at  the  originating  office.  This  latter  lamp  also 
serves  as  a  guard  lamp  to  prevent  mistakes  in  the  selection  of  trunks 
by  the  operators.  In  the  Kellogg  system  this  lamp  will  light  if 
the  trunk  operator  inserts  the  trunk  plug  into  a  jack  of  the  called 
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Fig.  3.— Connection  Through  Two  Common  Battery  Offices. 


These  operators  have,  as  a  rule,  no  means  of  listening  in  on  a  con- 
versation. Each  trunk  operator,  however,  is  provided  with  a  tele- 
phone set,  to  which  lines  from  other  offices  are  connected  so  that  the 
subscriber's  operators  at  these  distant  offices  can,  by  pressing  a  key, 
known  as  an  order  wire  key,  converse  with  any  trunk  operator. 
Each  subscriber's  operator  has  at  her  position  a  certain  number  of 
order  wire  keys  which  are  connected  to  lines,  used  for  order  purposes 
only,  niultipled  through  all  of  the  regular  subscriber's  positions.  By 
means  of  these  she  may  give  instructions  to  the  trunk  operator  as  to 
the  connection  desired. 

When  a  subscriber  (subscriber  A,  Fig.  3)  whose  line  terminates 
at  one  office  desires  to  converse  with  a  second  subscriber  (subscriber 
B)  who  is  connected  with  a  second  office,  he  will  remove  his  tele- 
phone from  its  hook,  thus  lighting  the  line  and  pilot  lamps  at  the 
switchboard  of  his  office  in  the  ordinary  manner.  The  subscriber's 
operator  will  answer  by  inserting  the  answering  plug  of  one  of  her 
pairs  of  cords  into  the  corresponding  jack,  and  will  find  out  from 
the  calling  subscriber  the  number  of  the  line  in  the  second  office,  with 
which  he  desires  to  be  connected.  She  will  then  press  a  key  in  an 
order-wire  circuit,  which  terminates  in  the  telephone  set  of  a  trunk 
operator  at  the  desired  office,  and  tell  this  operator  the  number  of  the 
line  with  which  one  of  her  subscribers  desires  to  be  connected.  The 
trunk  operator  will  then  designate  to  the  subscriber's  operator,  over 
the  order-wire  circuit,  the  trunk  line  which  is  to  be  used  in  making  the 
connection,  and  with  the  plug  of  this  trunk  line  test  the  multiple  jack 
of  the  desired  line.  If,  upon  testing,  the  operator  finds  that  the 
called-for  line  is  not  busy,  she  will  insert  the  trunk  plug  into  the 
multiple  jack.    At  the  same  time  the  subscriber's  operator  at  the  first 


subscriber  before  the  subscriber's  operator  at  the  originating  office  in- 
serts a  calling  plug  into  the  outgoing  trunk  jack,  or,  if  the  subscriber's 
operator  at  the  originating  office  inserts  the  calling  plug  into  the 
outgoing  trunk  jack  before  the  incoming  trunk  plug  is  inserted  into 
the  multiple  jack  of  the  called  subscriber's  line.  This  feature  of  the 
circuit  serves  as  a  guard  at  both  offices  against  misunderstandings  on 
the  part  of  the  operators  in  regard  to  the  trunk  line  to  be  used,  and 
therefore  against  mistakes  in  establishing  connections  at  either  end. 

As  the  trunk  operator  and  subscriber's  operator  ordinarily  estab- 
lish connection  practically  simultaneously,  the  disconnect  lamp  sel- 
dom does  more  than  flash  when  the  connection  is  put  up.  If,  how- 
ever, this  lamp  lights  and  continues  so  at  the  beginning  of  a  connec- 
tion, it  shows  that  one  of  the  operators  has  probably  used  the  wrong 
trunk.  Seeing  this  lamp  remain  lighted,  the  trunk  operator  would 
obey  its  signal ;  that  is,  pull  down  the  connection.  This  would  leave 
the  calling  subscriber  without  his  connection,  and  the  connection 
would  soon  be  ordered  up  again  by  the  subscriber's  operator. 

At  the  end  of  conversation  the  calling  subscriber  will  hang  up  his 
receiver  and  thus  light  the  answering  supervisory  lamp  at  the  offices 
at  which  the  call  originated,  no  signal  whatever  being  transmitted  to 
the  trunk  operator.  The  called  subscriber  will  hang  up  his  re- 
ceiver and  light  the  calling  supervisory  lamp  also  at  the  originating 
office.  No  act  on  the  part  of  either  subscriber  will  have  any  effect 
upon  the  lamps  at  the  incoming  trunk  position.  The  subscriber's 
operator,  who,  as  seen  from  the  above,  has  complete  charge  of  the 
connection  after  the  called  subscriber  has  answered,  will  take  down 
the  answering  plug  from  the  answering  jack  and  the  calling  plug  from 
the  outgoing  trunk  jack.     The  latter  act  will   light  the  disconnect 
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lamp  at  the  incoiuinK  trunk  position  at  the  ilislaiit  ollicc.  and  the 
trunk  tn)cr.itur  will  reniuvc  the  trunk  pluj;  from  the  niullipic  Jack. 

1  luis,  It  will  be  seen  that  there  is  no  instant  when  cither  the  calling 
or  the  called  subscriber  cannot  signal  an  operator  at  one  of  the  two 
offices. 

If  upon  testing  with  the  trunk  plug,  the  trunk  operator  finds  that 
the  called  for  line  is  in  use,  she  will  insert  this  plug  into  a  "busy 
back"  jack,  one  or  more  of  which  arc  located  within  easy  reach  of 
each  position.  This  jack  is  constantly  connected  with  a  source  of 
interrupted  e.m.f.,  which  will  place  a  "tone"  on  the  line.  The  pl.icing 
of  the  trunk  plug  into  the  "bu.sy  back"  jack  will  also  cause  the  calling 
supervisory  lamp  at  the  subscriber's  position  at  the  distant  office  to 
flash  at  regular  intervals.  The  calling  subscriber  hearing  the  tone 
will  (if  he  understands  its  siKnil'icancc)  hang  up  his  receiver,  thus 
lighting  the  supervisory  lamp  of  the  answering  plug  used  in  making 
the  connection,  and  both  lamps  being  thus  lighted,  the  subscriber's 
operator  will  pull  down  the  connection  as  in  the  case  where  two 
local  subscribers  were  connected.  If  the  subscriber  docs  not  under- 
stand the  tone,  the  A  operator  seeing  the  rhythmic  flashing  of  the 
calling  supervisory  lamp  will  listen  in  on  the  line  and  inform  the  sub- 
scriber that  the  line  called  for  is  busy. 

If,  after  having  rung  the  subscriber  several  times,  he  does  not  re- 
spond, the  trunk  operator  will  withdraw  the  trunk  plug  from  the 
line  jack  and  insert  it  into  a  "don't  answer"  jack,  which  will  place  a 
difTerent  tone  from  that  given  by  the  "busy  back"  jack  on  the  line, 
and  this  will  be  interpreted  by  the  subscriber  or  the  A  operator,  or 
both,  as  meaning  that  the  subscriber  does  not  respond.  This  feature 
is  used  on  the  Kellogg  systems,  and  some  of  those  supplied  by  the 
Western  Electric  Company. 

The  trunk  system  of  the  Western  Electric  Company  operates  in 
practically  the  same  manner  as  the  Kellogg  system  described  above, 
but  the  guard-lamp  feature  is  not  carried  out  to  the  same  extent.  In 
their  system,  when  an  incoming  trunk  plug  is  inserted  into  a  multiple 
jack  before  the  calling  plug  is  inserted  into  the  outgoing  trunk  jack 
at  the  distant  office,  the  disconnect  lamp  will  light,  but  the  act  of 
inserting  the  calling  plug  into  the  outgoing  trunk  jack  at  the  dis- 
tant exchange  previous  to  inserting  the  trunk  plug,  will  have  no  efiFect 
\'pon  the  disconnect  signal  at  the  trunk  position.  In  all  other  rr- 
spects,  the  methods  of  signaling  are  identical. 

It  is  customary  to  arrange,  at  each  incoming  trunk  position  some 
means  of  transferring  the  incoming  order-wire  calls,  in  case  a  trunk 
operator  leaves  her  position,  either  momentarily  or  for  a  period  of 
considerable  length.  The  scheme  which  is  used  by  the  Kellogg  Com- 
pany is  to  wire  in  the  telephone  set  of  each  trunk  operator  a  two-way 
key.  If  this  key,  at  a  trunk  position,  is  thrown  in  one  direction  and 
an  operator  at  a  distant  office  presses  an  order-wire  key  and  attempts 
to  converse  with  the  trunk  operator  the  order  will  be  received  by 
this  operator,  and  at  the  same  time  an  order-wire  pilot  lamp  will  be 
lighted  at  this  trunk  operator's  position.  However,  if  the  key  is 
thrown  in  the  opposite  direction,  the  order,  and  pilot  lamp  signal  will 
be  transferred  to  some  other  trunk  operator's  position.  If  the  key  at 
this  second  position  is  thrown  in  one  direction  the  order  and  pilot 
lamp  signal  will  be  received  at  this  second  position,  or  if  thrown  in 
the  other  direction,  it  will  be  transferred  to  a  third  position.  In  this 
way  it  is  possible  for  one  trunk  operator  to  do  all  of  the  incoming 
trunk  business  at  night,  or  whenever  the  number  of  incoming  trunk 
calls  is  small.  The  order-wire  pilot  lamp  is  ordinarily  wired  in  a 
manner  similar  to  that  in  which  the  line  and  supervisory  pilot  lamps 
are  wired,  so  that  the  night  alarm  will  ring  whenever  the  lamp 
lights,  if  the  night-bell  switch  is  in  the  proper  position. 

The  Western  Electric  Company's  scheme  of  transferring  order- 
wire  calls,  although  similar  to  that  described  above,  is  difTerent  in 
some  respects.  If  the  subscriber's  operator  at  one  office  presses  an 
order-wire  key,  and  upon  attempting  to  converse  with  a  trunk  oper- 
ator at  a  second  office,  receives  no  response,  she  will  press  a  key, 
called  the  ring-down  key,  at  the  same  time  that  the  order-wire  key 
is  depressed.  This  will  send  current  from  generator  out  over  the 
order-wire  circuit  and  throw  a  relay  (which  is  mechanically  similar 
to  the  electrical  restoring  drop  of  the  Western  Electric  Company), 
and  light  a  pilot  lamp  at  the  trunk  position.  This  pilot  lamp  will  re- 
main lighted  until  the  operator  returns  to  her  position  and  ex- 
tinguishes it  by  pressing  a  key,  which  sends  battery  current  through 
the  restoring  winding  of  the  relay  and  brings  it  back  to  its  normal 
position.  This  pilot  lamp  is  connected  to  the  night-bell  circuit  in  the 
same  way  that  the  order  wire  pilot  is  connected  in  the  Kellogg  sys- 


tem. Incoming  trunk  calls  are  transferred  from  one  position  to 
another  in  the  Western  Electric  system  in  practically  the  same  man- 
ner as  in  the  Kellogg  system. 

Ill  the  operation  of  systems  so  far  described,  the  ringing  of  the 
called  subscriber  has  always  been  done  manually  by  the  //  operator 
when  no  trunk  was  used  in  making  the  connection,  or  by  the  U  oper- 
ator where  connection  was  made  through  a  trunk. 

In  some  of  the  exchanges  built  by  the  Western  Electric  Com- 
pany, and  in  some  of  the  foreign  work  of  the  Kellogg  Switchboard 
and  Supply  Compaiij,  this  necessary  act  of  ringing  on  the  part  of  the 
li  operator  is  partially  or  entirely  eliminated. 

This  feature  is  termed  automatic  ringing.  In  the  system  installed 
by  the  Kellogg  Company  in  one  of  the  London,  England,  offices,  and, 
we  believe,  also  installed  in  some  instances  by  the  Western  Electric 
Company,  where  there  are  no  party  lines  the  B  or  trunk  operator 
has  only  to  plug  into  the  multiple  jack  of  the  called  subscriber, 
which  act  energizes  a  relay  in  the  cord  circuit,  which  throws  ring- 
ing current  on  to  the  line.  This  current  continues  to  flow,  ringing 
the  bell  of  the  subscriber  until  he  responds,  or  until  the  operator  re- 
moves the  plug  from  the  jack.  The  response  of  the  subscriber,  by 
closing  the  metallic  circuit  of  the  line,  trips  the  ringing  relay,  and  cuts 
off  the  ringing  current  from  the  line,  and  allows  the  circuit  to  assume 
its  proper  relation  for  talking.  Obviously,  this  method  is  not  adapted 
without  modification  for  selective  signaling  on  party  lines,  for  no 
means  would  be  provided  for  selecting  the  proper  party  on  a  line. 
Probably,  for  this  reason  mainly  the  Western  Electric  Company  does 
not  ordinarily  have  the  ringing  current  automatically  thrown  on  the 
line,  this  being  accomplished  by  the  operator  pressing  a  button  (or 
when  party-line  ringing  is  required  one  of  a  series  of  buttons)  asso- 
ciated with  each  cord  circuit,  which  act  sets  the  ringing  relay,  which 
establishes  the  proper  connection  between  the  ringing  current  and  the 
subscriber's  line.  This  relay  is  tripped  automatically  by  the  response 
of  the  subscriber,  as  in  the  more  completely  automatic-ringing  sys- 
tem described  above. 

Automatic  ringing  apparatus  has  not,  so  far  as  we  are  aware, 
been  applied  to  the  circuits  of  the  A  or  subscribers'  operators  in  this 
country.  This  is  perfectly  practical  when  there  is  no  trunking  work 
to  be  done ;  that  is,  when  there  is  but  one  office  in  the  exchange,  but 
where  the  necessity  for  trunking  exists  the  consequent  complication 
of  the  circuits  would  probably  not  be  warranted  by  the  gain  in 
operative  speed. 

III.     PRIVATE    BRANCH    EXCHANGE    SERVICE. 

By  "private  branch  exchange"  is  meant  an  exchange  complete  in 
itself,  in  that  it  is  adapted  to  bring  into  communication  any  two  sub- 
scribers in  a  comparatively  small  community,  such  as  that  in  a  busi- 
ness office  or  factory ;  and  which  also  afifords  communication  be- 
tween these  subscribers  and  those  of  a  larger  exchange,  such  as  that 
of  a  city.  It  is  a  private  exchange  because  it  is  individual  to  the 
particular  institution  which  it  serves.  It  is  a  branch  exchange  be- 
cause it  operates  in  conjunction  with  and  forms  a  part  of  a  larger 
exchange.    Hence  the  term  private  branch  exchange. 

In  nearly  all  cases  a  private  branch  exchange  equipment  con- 
sists of  a  switchboard  of  suitable  size  from  which  the  lines  extend  to 
the  various  branch  exchange  subscribers,  the  operation  of  the  ex- 
change within  itself  being  practically  the  same  as  that  of  any  ordinary 
common  battery  exchange.  Connections  between  a  subscriber  in 
the  branch  exchange  and  a  subscriber  in  the  city  exchange  are  made 
in  the  same  general  manner  as  between  two  subscribers  in  difTerent 
offices  of  a  city  exchange,  being  through  trunk  lines  extending  be- 
tween the  two  switchboards.  It  is  customary,  however,  in  order  not 
to  confuse  the  work  of  the  A  operators  in  the  city  exchange,  and  on 
account  of  economy  in  trunk  lines,  to  use  two-way  trunks  in  con- 
necting a  private  branch  switchboard  with  the  larger  central  office, 
instead  of  using  one-w'ay  trunks,  as  has  already  been  described,  in 
connecting  two  central  offices  in  the  same  exchange. 

In  order  to  avoid  confusion  between  the  office  or  offices  of  the  city 
exchange  and  that  of  a  private  branch  exchange,  the  former  will  be 
designated  as  main  offices ;  it  being  understood  that  a  private  branch 
office  may  be  connected  by  trunk  lines  with  any  one  (usually  one 
only)  of  the  central  offices  of  a  city  exchange. 

Private  branch  exchange  trunk  lines  usually  terminate  in  the 
main  office  multiple  switchboard  in  the  same  manner  as  regular  sub- 
scribers' lines,  the  trunk  lines  being  provided  with  an  answering  jack 
and  lamp  on  one  section  of  the  switchboard  and  with  a  multiple 
jack  on  each  of  the  sections.    With  this  arrangement  the  work  of  the 
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A  operators  at  the  main  office  is  kept  standard,  they  handling  incom- 
ing or  outgoing  calls  over  these  trunk  lines  in  exactly  the  same  man- 
ner as  over  a  regular  subscriber's  line. 

The  trunk  lines  may  terminate  at  the  private  branch  switchboard 
in  different  ways ;  perhaps  the  most  common  arrangement  being  to 
terminate  each  in  a  plug  and  a  magneto-drop.  In  some  of  the  latest 
Bell  systems,  however,  they  each  terminate  at  the  private  branch  end 
in  a  lamp  and  jack. 

As  in  other  branches  of  services,  the  tendency  is  to  have  the  sub- 
scribers' operators  at  the  multiple  boards  of  the  city  exchanges  per- 
form no  more  special  work  than  is  absolutely  necessary.  For  this 
reason  the  termination  of  the  private  branch  exchange  trunk  lines  on 
the  multiple  switchboard  in  exactly  the  same  manner  as  ordinary 
subscribers'  lines,  and  the  retaining  of  the  same  method  of  operation 
for  these  branch  trunks  as  used  in  the  regular  lines,  is  in  accordance 
with  good  practice. 

The  facility  with  which  private  branch  operators  may  handle  con- 
nections is  not  so  important  as  in  the  case  of  the  regular  subscribers' 
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more,  private  branch  exchanges  are  usually  required  to  give  service 
to  the  busiest  subscribers,  whose  time  is  valuable,  and  reliability  of 
service  is  therefore  of  the  greatest  importance.  These  boards  arc. 
usually  manipulated  by  operators  not  in  the  employ  of  the  telephone 
company,  but  of  the  firm  in  whose  office  the  exchange  is  installed. 
For  this  reason  the  operating  company  cannot  be  sure  of  the  boards 
getting  the  best  attention.  All  of  these  points  tend  to  make  the  factor 
of  simplicity  in  a  private  branch  exchange  equipment  carry  more 
weight  than  might  otherwise  be  the  case,  and  for  this  reason  speed 
in  operation  is  often  sacrificed  toward  this  end. 

The  fact  that  the  private  branch  exchange  operator  is  usually  in  the 
employ  of  the  subscribing  company  rather  than  of  the  operating  com- 
pany is,  on  the  whole,  an  undesirable  feature,  from  the  standpoint  of 
both  companies.  This  fact  is,  however,  generally  recognized  by  the 
operating  company  only,  with  the  result  that  the  subscribing  com- 
panies continue  to  employ  their  own  operators. 

In  Fig.  4  is  shown  a  connection  between  a  private  branch  exchange 
subscriber    and    a    regular    subscriber,    the    connection    being    made 
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Fig.  4. — Connection  Between  Private  Branch  Subscriber  and  M    ain  Office  Subscriber,  Using  Plug-Ended  Trunk. 


operators,  whose  work  affects  more  directly  the  entire  exchange. 
Moreover,  the  private  branch  operator  is  made  to  take  much  of  the 
work  of  obtaining  connections  herself  which  would  otherwise  fall 
to  the  subscribers  in  the  private  branch  exchange.  She  may  be  made 
to  do  the  waiting  necessary  for  the  called  subscriber  to  respond  with- 
out consuming  the  time  of  the  private  branch  subscriber  who  desires 
the  connection.  This  applies  particularly  to  outgoing  calls  from  the 
private  branch  exchange,  but  her  function  is  not  less  important  with 
respect  to  incoming  calls  from  the  main  exchange  subscribers,  for  she 


through  a  trunk  line  ending  in  a  plug  at  the  private  branch  exchange. 
A  similar  connection  through  a  trunk  ending  in  a  jack  at  the  private 
branch  exchange  is  shown  in  Fig.  5.  Each  of  these  figures  shows  the 
usual  signaling  devices  at  both  private  branch  and  main  offices. 

Referring  to  these  figures  the  method  of  operation  and  signaling 
in  private  branch  exchanges  may  be  described.  For  a  local  connection 
between  any  two  subscribers  in  the  branch  exchange  the  connection 
is  made  and  supervised  by  the  branch  exch'ange  operator  in  exactly 
the  same  manner  as  between  two  subscribers  whose  lines  terminate 
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Fig.  5. — Connection  Between  Private  Branch  Subscriber  and  M  ain  Office  Subscriber,  Using  Jack-Ended  Trunk. 


may  properly  distribute  such  calls  directly  to  the  departments  where 
they  can  best  be  attended  to,  thus  relieving  the  more  prominent  mem- 
bers of  the  firm  of  many  calls  which  would  otherwise  come  to  them. 
The  branch  exchange  operator  may,  in  fact,  perform  largely  the  same 
duties  as  are  often  assigned  to  an  office  boy,  relieving  the  subscribers 
of  much  of  their  routine  work  in  obtaining  connections,  and  acting 
as  a  go-between  between  the  public  and  the  branch  exchange  subscrib- 
ers. 

It  may  be  said  in  general  that  the  items  of  first  cost  and  main- 
tenance in  private  branch  exchange  working  are  of  more  importance 
than  in  perhaps  almost  any  other  subsidiary  branch  of  telephone  work. 
Private  branch  exchange  switchboards  are,  on  account  of  the  com- 
paratively few  lines  they  contain,  and  on  account  of  the  amount 
of  apparatus  they  necessarily  employ,  found  to  cost  more  in  propor- 
tion than  any  other  types  of  switchboard,  and  this  expense  the  oper- 
ating company  naturally  wishes  to  keep  as  low  as  possible.    Further- 


in  the  same  office  in  a  large  exchange.  If,  however,  the  subscriber 
in  the  branch  exchange  desires  a  city  connection  he  will  raise  his  re- 
ceiver from  the  hook,  and  the  operator  will  respond  by  inserting  an 
answering  plug  into  the  jack  of  his  line  in  the  usual  manner.  Instead 
of  telling  the  operator  the  connection  desired  and  waiting  for  it  to  be 
established  he  will  usually  tell  her  to  obtain  a  certain  party  for  him 
and  hang  up  the  receiver.  If  the  system  is  one  such  as  shown  in  Fig. 
4,  where  the  trunk  line  terminates  in  a  plug  on  the  private  branch 
exchange  board,  the  operator  will  call  central  by  closing,  in  some  con- 
venient manner,  the  metallic  circuit  of  the  trunk  line,  thus  lighting  the 
lamp  belonging  to  that  trunk-line  at  the  main  office.  She  will  also 
bridge  her  telephone  across  the  trunk  circuit  by  means  of  a  lis- 
tening key,  and  await  the  response  of  the  main  office  operator.  The 
subscriber's  operator  at  the  main  board  will  answer  the  call  in  the 
usual  way,  and  complete  the  connection  with  the  line  of  the  sub- 
scriber called   for.     After  this   subscriber  responds,  which   fact  the 
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It  the  [irivate  branch  cxchanKc  employs  jack  enile<l  trunks,  at 
in  fiR.  5.  •'»«  operator  will  answer  the  calling  subscriber  with  the 
answering  phiK.  as  before,  and  will,  after  ascerlaininK  the  coiniection 
desired,  call  up  the  main  oflicc  by  insertiuK  the  corresponding  plug 
of  the  |>air  into  the  trunk  jack,  after  which  the  connection  will  be 
completed  as  just  described. 


The  Central  Stations  of  the  United  States. 


The  central  station  data  of  the  Laiitcd  .Slates,  just  issued  by  the 
I  nitcd  Slates  Census  OlTice,  were  noted  in  these  pages  last  week. 
The  bulletin  prepared  by  Mr.  W.  M.  Steuart,  the  chief  statistician, 
is,  indeed,  a  most  interesting  and  suggestive  document,  its  51  tables 
covering  every  branch  of  the  electric  light  and  power  industry. 
Our  previous  quotations  dealt  with  the  gross  figures,  the  distribu- 
tion of  the  stations,  and  the  great  gain  cxiiibitcd  by  the  industry 
as  compared  with  gas.  VVc  may  now  take  up  some  of  the  other 
items  brought  to  account.  The  (msI  of  these  deals  with  the  capital 
account. 

Oi  the  2.04()  central  electric  stations  operated  inukr  priv.ilc 
ownership  and  controlled  by  corporations,  747  are  operated  in  cuii 
nection  with  gas  plants,  waterworks,  or  other  industries.  In  such 
cases  the  capital  stock  and  bonds,  as  a  rule,  cover  the  entire  in- 
terests of  tlic  corporation,  there  being  no  separate  issue  for  the 
electric  station.  This  is  especially  true  of  a  corporation  which 
was  originally  cliartcred  for  the  nianuf.iclure  of  gas  or  the  oper- 
ation of  water  works,  and  made  no  additional  issue  of  stock  when 
the  electric  station  was  established.  Under  these  conditions  it  is 
impossible  to  obtain  an  accurate  enumeration  of  the  capital  stock 
or  funded  debt  for  electric  stations  exclusively,  and  the  amounts 
charged  to  such  stations  arc  cstiiiiafcd.  These  estimates  are  based 
largely  upon  the  income  derived  from  the  electric  stations  as  com- 
pared with  the  total  income  of  all  interests  covered  by  the  capital 
stock  and  bonds.  The  capital  stock  and  bonds  reported,  therefore, 
may  be  accepted  as  representing  the  capitalization  of  the  central 
electric  stations.  The  totals  for  the  United  States  are  summarized 
in  the  following  table: 

CAPITAL    STOCK    AND    FUNDED    DEBT INCORPOR.VTED     COMPANIES:     I9O2. 

Total   capital   stock  and    funded   debt  authorized    $743,296,266 

Total  capital  stock  and  funded  debt  issued    627,515,875 

Capital    stock: 

Authorized      435,178,372 

^^'"^•l     372.951.952 

Dividends     6,189,837 

Funded  debt: 

Authorized    308,117,894 

Outstanding    254,563,923 

Interest     12,1:8,740 

Capital  stock  constituted  58.5  per  cent,  of  the  total  authorized 
capitalization  of  the  stations  operated  by  incorporated  companies, 
and  bonds  or  funded  debt  41.5  per  cent.  Of  the  total  authorized 
capital  stock  $372,951,952,  or  85.7  per  cent.,  had  been  issued  and 
was  outstanding  at  the  end  of  the  year  covered  by  the  report.  Of 
this  amount,  $23,871,671,  or  6.4  per  cent.,  was  preferred  stock,  and 
$349,080,281,  or  93.6  per  cent,  common  stock.  The  common  stock 
on  which  dividends  were  paid  during  the  year  amounted  to  $126,- 
284.352,  or  36.2  per  cent,  of  the  total  issued.  This  represents  an 
average  rate  of  4.4  per  cent,  on  all  the  common  stock  which  paid 
dividends.  Of  the  total  preferred  stock,  $12,197,463.  or  51.  i  per 
cent,  of  the  amount  issued,  paid  dividends,  the  average  rate  being 
5.2  per  cent.  There  were,  therefore,  $222,795,929  of  common  and 
$11,674,208  of  preferred  stock  on  which  no  dividends  were  paid. 
Only  5S9  companies  reported  that  dividends  were  paid  on  either 
common  or  preferred  stock.  There  were  71  companies  that  re- 
ported an  issue  of  preferred  stock,  and  41  that  paid  dividends  on 
such  stock,  while  561  paid  dividends  on  common  stock  and  only 
13  paid  dividends  on  both  common  and  preferred  stock.  Of  the 
2,049  incorporated  companies,  795  paid  interest  on  their  bonded 
indebtedness.  The  amount  of  this  indebtedness  was  $250,535,749, 
and  the  interest  paid  was  equivalent  to  an  average  rate  of  4.8  per 
cent.  There  were  656  municipal  stations  that  reported  an  issue  of 
bonds    amounting    to    $11,609,488,    and    635    reported    that    interest 


ainuuntniK   to  $504,805  was  paid  on  bunds  to  the  value  uf  $ii,2Ju,- 
588,  or  an  avcraKc  uf  4.5  per  cent,  on  all  bonds  payinif  interest. 

'I'lie   manner   in  which  the  expenses  arc  divided   up  is  .slmwii   by 
the   follow  iiiK  tabic  : 

tXI'INUM-  nHVATK    ANIl    MUNIClrAI.   ITATIOKt,    AND    rmclNTAQC    gACII    CLAIt    II   Or 

KiiAi  :    igol, 

I'rivair  .Municipal 

ilolloiia.  •tallont. 

I'cr  I'cr 

I  tenia.                                   Tuiiil.             Amount.       cent.  Amount,     cent. 

Total     $6H,o(li,j75     $6;i,835,388     91.3  $5,345,987       7.7 

Salarlca   and    wasri    30,646,692  18,766,970  90.0  1,879,7**  9.< 

.Suppliea,   matcriaU  and   fuel  31,915,933  30,493,641  89.4  3,433,391  10.6 
Kciita,  laxea,  inauruncc  and 

minccllanciiua     11,895,306  11.456,037  96.3  439.169  3.7 

(nirreat  on  liondi   13,623,545  12,118,740  96.0  504,805  4-0 

The  fnjjiiwing  table  gives  an  idea  how  the  supply  expenditures  arc 

diviilid  up: 

SII-I'I.IP.S     ,\S'II     MATEHIAI.S     -PRIVATE     AND     MUNICIPAL     STATIONS,     AND     rMCCNTACI 
EACH    CLASS    IS  or   TOTAL:    I903. 

Per  cent, 

o      2 

'C  I/. 


Private  Municipal       ^         ~ 

Items.  Total.         stations.  stations.        —        >- 

Total    cost     $11,280,423     $10,303,956         $976,467     91.3        8.7 

Meters : 

Number     27,632  25,739  1.893  93-'  ''■9 

Cost     $416,994  $390,569  $26,425  93.7  6.3 

Motors: 

Number     602  572  30  95.0  5.0 

Cost      $30,099  $29,202  $897  97.0  3.0 

Transformers: 

Number     13.288  7.843  5.445  59-0  410 

Cost     $365,028  $326,407  $38,621  89.4  10.6 

Incandescent  lamps: 

Number     8,839,905  8,399,571  440,334  95-o  5-0 

Cost    $1,507,249  $1,426,224  $81,025  94.6  5.4 

Incandescent  lamp  fittings,  sock- 
ets, etc.,  cost   $177,236  $154,517  $22,719  87.2  12.8 

Carbons  for  arc  lamps: 

Number      94,686,596  82,156,930  12,529,666  86.8  13.2 

Cost     $1,051,386  $900,788  $150,598  85.7  14-3 

Globes  for  arc  lamps: 

Number     485,073  428,979  56,094  88.4  1 1.6 

Cost    $170,929  $150,509  $20,420  88.1  1 1.9 

Arc  lamp  repairs,  cost   $244,537  $212,231  $32,306  86.8  13.2 

Poles  or  other  supports,  cost.  $346,587  $319,617  $26,970  92.2  7.8 

Wire  and  cable,  cost $1,152,915  $1,081,380  $7i.53S  93-8  6.2 

Mill  supplies   (oil,  waste,  etc.), 

cost    $712,797  $617,911  $94,886  86.7  13.3 

Power   purchased,   cost    $2,130,759  $2,007,193  $123,566  94.2  5.8 

Freight  paid,  not  included  in 

other   items    $1,120,363  $939,512  $180,851  83.9  16.1 

All   other  materials,   cost    ....  $1,853,544  $1,747,896  $105,648  94.3  5.7 

The  gross  annual  income  for  both  private  and  municipal  stations 
amounted  to  $85,700,605,  and  the  expenses,  including  interest  on 
bonds,  to  $68,081,375.  Deducting  the  expenses  from  the  income 
leaves  an  apparent  net  income  of  $17,619,230,  but  this  amount 
should  not  be  accepted  as  the  actual  net  income  because  the  methods 
of  bookkeeping  in  use  by  a  number  of  the  central  electric  stations 
and  the  manner  of  carrying  on  their  business  made  it  impossible 
to  obtain  the  information  necessary  to  prepare  a  true  income  ac- 
count for  the  generation  and  sale  of  electric  current  exclusively. 
For  instance,  the  income  from  "all  other  sources"  includes  amounts 
derived  from  wiring  houses,  sale  of  lamps,  wires  and  other  sup- 
plies. In  some  cases,  the  stations  do  considerable  mercantile  busi- 
ness of  this  character,  but  it  is  impossible  to  segregate  the  expen- 
diture so  as  to  show  the  cost  of  supplies  used,  as  distinct  from  those 
sold.  The  reports  for  380  stations  show  that  free  service  of  some 
character  was  furnished  to  the  municipalities  in  which  they  are 
located.  This  free  service  consisted  of  lighting  part  or  all  of  the 
public  buildings,  furnishing  a  certain  number  of  lamps,  or  making 
a  discount  on  the  lamps  used  by  the  city.  Where  free  service  was 
given,  its  value  was  estimated  at  commercial  rates  and  included  in 
the  income.  Eighty-nine  stations  reported  that  a  cash  compensa- 
tion   was    required    for    the    franchise    privilege    or    that    a    certain 
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specified  amount  or  percentage  of  the  gross  income  was  required  to 
be  paid  yearly.  In  a  few  cases  the  stations  were  required  to  pay 
a  special  tax.  All  of  these  amounts  have  been  included  in  the 
total  expenses  shown. 

As  to  the  income,  incandescent  lighting  is  a  much  more  important 
source  of  income  than  arc  lighting  for  stations  operated  under 
private  ownership,  but  for  municipal  stations  these  two  sources  of 
income  are  of  nearly  equal  importance.  Of  the  total,  $70,138,147, 
reported  as  the  income  from  lighting  for  both  private  and  municipal 
stations,  $50,368,173,  or  71.8  per  cent.,  was  derived  from  lighting 
private  dwellings,  office  buildings,  or  other  business  properties,  and 
$19,769,974,  or  28.2  per  cent.,  from  lighting  streets,  parks  and 
public  buildings.  Of  the  total  amount,  $25,481,045,  reported  as 
income  from  arc  lighting,  $8,460,320,  or  33.2  per  cent.,  was  from 
lighting  commercial  or  other  private  properties,  and  $17,020,725, 
or  66.8  per  cent.,  from  lighting  public  places;  and  of  the  $44,657,102, 
reported  from  incandescent  lighting,  $47,907,853,  or  93.8  per  cent., 
was  from  commercial  or  other  pri\iate,  and  $2,749,249,  or  6.2  per 
cent.,  was  from  public  lighting. 

There  are  136  stations  that  report  the  purchase  of  electric  cur- 
rent costing  $1,300,925;  71,  the  purchase  of  water  power  costing 
$210,619;  95.  tlic  purchase  of  steam  power  costing  $296,831;  and 
one,  the  purchase  of  power  generated  by  gasoline  engines  costing 
$240.  There  are  85  stations  which  rent  the  use  of  water  for  the 
operation  of  water  wheels,  paying  $322,144  for  the  same,  and  a 
number  report  nniounts  aggregating  $460,011  as  paid  for  water  to 
generate  steam. 

The  totals  given  in  the  tabic  below  which  show  the  cost  of  the 
various  kinds  of  fuel  consumed  in  each  class  of  stations  : 

COST    OF    FrEl.-PRIVATK    .\ND    MUXICIP.KL    STATIONS,    AND    PERCENTAGE    EACH    CLASS    IS 

OF  total:    igo2. 

Private  Municipal 

Stations.  stations. 

Per  Per 

Items.                                     Total.             Amount.       cent.  Amount,     cent. 

Total    $11,635,509     $10,189,685     87.6  $1,445,824     12.4 

Coal    9.943,125  8,749.394  88.0  1,193.731  120 

Crude    petroleum     721,838  700,136  97.0  21,702  3.0 

Natural   gas    254,269  220,460  86.7  33,809  13.3 

Artificial   gas    28,654  20,135  70.3  8,519  29.7 

Other   fuel    687,623  499,560  72.7  188,063  27.3 

The  prominence  of  crude  petroleum  will  be  noted,  but  its  con- 
sumption was  localized,  $515,820  being  the  value  of  that  used  in 
California  and  $128,087  the  value  of  that  used  in  Texas. 

The  pay  roll  is,  of  course,  a  large  item.  There  are  6,996  salaried 
officials  and  clerks  employed  by  the  central  electric  stations,  receiving 
$5,663,580  as  salaries.  Of  this  number  3,016,  or  43.1  per  cent.,  are 
clerks,  who  receive  $1,716,831,  or  30.3  per  cent,  of  the  total  salaries. 
The  stations  operated  under  private  ownership  employ  6,046  officials 
and  clerks,  or  86.4  per  cent,  of  the  total,  and  those  under  municipal 
control,  950,  or  13.6  per  cent.  The  salaries  paid  in  the  private  sta- 
tions amount  to  $5,206,199,  or  91.9  per  cent.,  and  in  the  municipal 
stations  to  $457,381,  or  8.1  per  cent,  of  the  total.  The  stations 
operated  under  private  ownership  give  employment  to  91.3  per  cent, 
of  the  total  number  of  clerks  and  pay  96.2  per  cent,  of  the  total 
salaries  paid  to  clerks,  as  compared  with  8.7  and  3.8  per  cent., 
respectively,  for  municipal  stations. 

The  table  below  summarizes  the  totals  for  the  average  number 
and  total  wages  of  wage-earners  reported  for  both  private  and 
municipal  stations  and  shows  the  proportion  in  each  class  of  stations: 

AVER.\CE    NUMBER    OF    WAGE    EARNERS    AND    TOTAL    WAGES PRIVATE    AND    MUNICIPAL 

ST.ATIONS,    AND   PERCENT.^CE    EACH    CLASS   IS   OF   TOTAL:    1 902. 

Per  cent. 


■z  = 

Private  Municipal  ^  ^ 

Occupations.                              Total.         stations.  stations.  w  m 
Total : 

Average   numlier    23.330              20.863  2.467  89.4  10.6 

Wages    $14,983,112     $13,560,771  $1,422,341  90.5  9.5 

Foremen — 

.•\verage  number    1,000                    943  57  94.3  5.7 

Wages     $953,738          $910,972  $42,766  95.5  4.5 


Inspectors — 

Average    number    57i  546  25  95-6  4  4 

Wages    $415,904  $397,983  $17,921  95  7  4-3 

Engineers — 

Average  number    4,587  3.743  844  81.6  18.4 

Wages     $3,259,870  $2,721,127  $538,743  83.5  16.5 

Firemen  — 

Average    number    3.456  2,951  505  85.4  '4-6 

Wages     $1,963,465  $>. 717.149  $246,3'6  87.5  12-5 

Dynamos  and  switchboard  men — 

Average   number    1,978  1,872  106  94-6  5-4 

Wages   $1,351,676  $1,286,065  $65,611  95'  4-9 

Linemen — 

Average   number    4,217  3,868  349  9i-7  8.3 

Wages  $2,710,841  $2,510,269  $200,572  926  7-4 

Mechanics — 

Average  number    1,057  ',009  48  9S-S  4-S 

Wages  $796,355  $768,694  $27,661  96.5  3-5 

Lamp  trimmers — 

Average   number    2,637  2,318  319  87.9  12.1 

Wages     $1,654,462  $1,460,046  $194,416  88.2  11.8 

All  other  employees — 

Average    number    3,827  3,6i3  2"4  94-4  5-6 

Wages     $1,876,801  $1,788,466  $88,335  95-3  4-7 

As  to  the  wage  earners,  it  appears  that  for  all  classes  taken  to- 
gether the  prevailing  rate  of  wages  is  from  $1.50  to  $2.24  per  day, 
9,783  wage-earners,  or  51.8  per  cent,  of  the  total,  being  paid  at 
this  rate.  It  appears  that  13,489  wage-earners,  or  more  than  two- 
thirds  of  the  total  number,  receive  from  $1.50  to  $2.74  per  day. 
More  than  one-half  of  the  engineers  receive  from  $1.50  to  $2.49 
per  day,  and  more  than  one-half  of  the  firemen  receive  from  $1.50 
to  $2.24  per  day. 


Annual  Meeting  of  American  Society  of  Mechanical 

Engineers. 


The  annual  meeting  of  the  American  Society  of  Mechanical  En- 
gineers was  held  last  week  at  the  headquarters  in  New  York  City, 
with  an.  attendance  registering  in  the  vicinity  of  800.  The  following 
were  elected  officers:  President,  Ambrose  Swasey,  of  Cleveland. 
Vice-presidents— O.  S.  Jacobus,  of  Hoboken ;  M.  L.  Holman,  of  St. 
Louis ;  A.  Mattice,  of  Pittsburg.  Treasurer,  William  H.  Wiley ;  sec- 
retary, Frederick  R.  Hutton,  Columbia  University.  Members  of 
Council— George  J.  Rockwood,  of  Worcester ;  John  W.  Lieb,  of  New 
York,  and  W.  J.  Keep,  of  Detroit.  During  the  week  the  members  of 
the  society  were  guests  of  the  Edison  Company  and  Interborough 
Rapid  Transit  Company  in  a  tour  of  inspection  of  the  East  Side 
power  houses.  A  meeting  was  also  held  at  the  Stevens  Institute  of 
Technology,  where  Dr.  Hans  Goldschmidt  gave  an  experimental 
lecture  on  "thermit."  A  crowded  reception  took  place  on  Thursday 
night  at  Sherry's.  The  annual  address  of  Mr.  J.  M.  Dodge  as  presi- 
dent was  "The  Money  Value  of  Technical  Training." 

Among  the  papers  read  at  the  meeting  was  one  by  Mr.  Frank  B. 
Perry,  of  Boston,  Mass.,  entitled,  "A  Method  for  Determining  Rates 
and  Prices  for  Electric  Power."  Mr.  Perry  criticised  the  step-rate 
system,  which  is  illustrated  by  the  example  given  in  the  paper,  as 
follows:  A  uniform  rate  for  use  of  energy  of  from  1,800  to  not 
more  than  2,160  kw;  a  smaller  rate  from  2,160  to  2,520  kw;  a  still 
smaller  rate  from  2,520  to  2,700  kw,  and  a  minimum  rate  for  all  m 
excess  of  2,700  kw,  all  the  rates  in  the  illustration  given  being  based 
on  the  use  of  3,000  hours  per  annum.  The  inconsistency  of  this 
method  is  pointed  out,  one  illustration  showing  that  2,260  kw  cost 
the  same  as  2,160  kw.  With  such  a  method  a  customer  might  install 
a  few  extra  machines  that  would  not  only  serve  to  increase  his 
product,  but  would  also  be  the  means  of  diminishing  his  bill ;  as  an 
extreme  case,  the  use  of  one  additional  kilowatt  would  bring  about 

this  result. 

As  a  substitute  for  this  method,  Mr.  Perry  recommended  that  a 
curve  representing  rates  be  plotted,  and  that  a  chart  containing  this 
curve  be  embodied  in  the  contract  for  electric  power.  The  paper 
gives  an  algebraic  method  for  determining  such  a  curve,  based  upon 
an  arithmetical  progression,  which  reduces  the  cost  of  unit  power 
as  the  quantity  of  power  taken  increases. 

Mr.  Benjamin  T.  Allen,  of  Harrisburg,  Pa.,  read  a  paper  entitled 
"The  Construction  and  Efficiency  of  a  Fleming  Four- Valve  Engine 
Directly-Connected  to  a  400-kw  Generator."  The  engine  is  of  the  • 
tandem-compound  type  of  a  normal  capacity  of  4OO  hp  at  a  speed  of 
150  r.p.m.,  with  150  pounds  pressure  on  the  throttle  and  26  in.  of 
vacuum.     No  steam  jackets   are  used,  but  a  reheating  receiver  is 
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placcil  ill  the  .steam  passage  between  the  two  cyhndeis.  Steam  is 
admitted  tu  the  hiKh-prcssiire  cylinder  thruugli  triple  valves  of  the 
Corliss  type  working  in  chilled  iron  bushings,  the  governing  being 
accomplished  by  a  centrally-balanced  inertia  shaft  or  wheel  governor. 
The  e.xhanst  valves  of  both  cylinders  arc  of  the  Corliss  type  operated 
by  a  single  eccentric  through  the  medium  of  a  peculiar  arrangement 
of  rocker  arms  and  bell  cranks.  The  main  feature  of  the  engine  is 
an  improved  form  of  cut-ofi,  by  means  of  which  a  satisfactory 
amount  of  acceleration  can  be  given  to  the  valves  at  the  points  of 
admission  to  the  cut-ofT  by  means  of  angular  motion  only,  the  gear 
being  unencumbered  by  elaborate  cut-oflf  devices. 

Following  are  the  steam  consumptions  found  on  test:  '/i  load, 
14. 4J  pounds  of  steam  per  indicated  h])  per  hour,  including  ((uantity 
used  in  reheating;  at  ^i  load,  IJ.59  pounds  of  steam;  at  7/10  load, 
1--33  pounds  of  steam;  at  full  load,  12.66  pounds  of  steam;  at  10 
per  cent,  overload,  12.73  pounds  of  steam.  Among  the  conclusions 
of  the  paper  are  that  the  dash-pots  or  other  accelerated  cut-olT  de- 
vices used  in  Corliss  engine  practice  are  unnecessary  complications 
aiul  unwarranted;  that  the  centrally-balanced  direct-connecting  fly- 
wlicel  device  serves  its  purpose  to  better  advantage  than  an  indirect 
fly-wheel  governor ;  and  that  there  is  better  warrant  for  shorter 
strokes  and  moderately  high  speeds  than  for  longer  strokes  and  lower 
speeds,  notwithstanding  the  element  of  clearances. 

Mr.  C.  H.  Morgan,  of  Worcester,  Mass.,  in  a  paper  described  a 
gas  engine  of  the  "beam"  type,  which  operates  on  the  two-cycle  prin- 
ciple, with  an  explosion  at  every  downward  stroke  of  the  piston. 
Two  compressors,  one  for  gas  and  one  for  air,  furnish  the  engine 
with  its  charges  of  gas  and  air,  and  provide  air  for  scavangering.  The 
exhaust  is  through  ports  in  the  cylinders  which  are  uncovered  by  the 
piston  at  the  end  of  its  downward  stroke,  thus  avoiding  the  use  of 
water  cooling  exhaust  valves  and  the  mechanism  required  to  operate 
them.  The  engine  can  also  be  operated  on  the  four-cycle  system  by 
slight  changes.  This  type  of  engine  allow^s  the  cylinder  to  be  placed 
upright,  and  the  balancing  of  the  pistons  and  their  connecting  rods, 
while  the  cylinder  walls  are  subjected  to  much  less  pressure  from 
the  pistons,  thus  reducing  the  friction  to  a  minimum.  The  descrip- 
tion given  in  the  paper  is  very  inadequate  and  is  confused  with  a 
description  of  another  type  of  gas  engine. 


The  Efficiency  of  Modern  Telephone  Equipment, 

Mr.  M.  A.  Edson  read  a  paper  with  the  above  title  before  the 
December  meeting  of  the  Chicago  Electrical  Association,  in  which 
he  considered  the  subject  from  the  technical,  engineering  and  oper- 
ating standpoint.  As  to  the  increase  of  actual  efficiency  for  purely 
conversational  purposes  during  the  past  20  years,  it  is  stated  that 
the  local  transmission  is  only  a  little  better,  but  the  long  dis- 
tance transmission  is  greatly  improved,  not  so  much  in  any  one 
part,  but  as  a  whole,  the  increase  being  50  per  cent,  in  the  line  and 
20  per  cent,  in  the  transmitter. 

Taking  up  the  subject  of  transmitters  and  receivers,  it  is  said 
that  a  frequency  of  125  to  150  cycles  per  second  should  be  used, 
and  the  most  common  constant  is  750;  but  when  the  frequency 
is  raised  to  1,200  some  phenomena  develop  in  the  iron  which,  if  it 
occurred  at  a  lower  frequency,  would  seriously  interfere  with 
transmission  efficiency.  Fortunately  there  are  only  a  few  singers 
that  can  reach  a  note  as  high  as  1,100,  and  experiments  made 
at  these  frequencies  (750  to  1,200)  are  more  interesting  than 
useful. 

The  general  tendency  of  late  years  is  toward  transmitters  hav- 
ing a  low  fundamental  note,  as  such  transmitters  will  give  greater 
volume  and  rate  of  variation  of  the  primary  current  per  unit  of 
sound  energy ;  lower  fundamentals,  also,  lessen  the  tendency  of 
the  transmitter  to  amplify  certain  tones  which  are  near  that  of  the 
diaphragm.  From  recent  tests  it  appears  that  the  transmitter 
changes  sound  energy  into  electrical  undulations  at  an  efficiency 
of  so  per  cent,  in  common  battery  plants  and  75  per  cent,  in  local 
battery.  In  common  battery  the  efficiency  is  still  further  reduced 
if  the  loss  in  the  line  is  considered,  which  should  be  the  case  as  it 
is  a  part  of  the  primary  circuit.  These  figures  are  only  for  the 
transmitter  and  do  not  include  the  induction  coil  or  other  induc- 
tive devices. 

An  uncertain  element  in  the  efficiency  of  the  common  battery 
transmitter  is  the  distance  from  the  exchange.  It  is  evident  that 
the  greater  distance  from  the  exchange  means  less  current,  as  it 
is  not  the  modern  practice  to   vary  the  battery   or   resistance  for 


(lilfcrcni  IciiKths  ol  line.  A  consequence  is  that  an  iiistruiiicnt  in 
the  exchange  building  receives  .3  ampere  through  the  transmitter 
and  another  through  four  miles  of  cable  receives  one-hundredth 
.01  ampere,  which  is  abcnit  as  far  as  it  is  safe  to  go  without  re- 
peating coils  and  trunk  lines.  The  average  limit  i.s  usually  set  at 
350  ohms  of  line  for  24  and  40  volt  systems.  The  line  efficiency 
ut  two  miles  from  the  exchange  is  80  and  may  go  as  high  as  90 
for  common-battery  systems,  but  for  local  battery  the  line  is  used 
only  for  the  high  voltage  variable  telephone  current  and  is  higher. 
The  average  value  is  y5  per  cent,  for  copper  metallic  circuits  aerial 
and  85  for  standard  underground  cable. 

The  efficiency  of  the  power  plant  in  exchanges  of  from  i.(KX)  to 
5,000  subscribers  is  about  as  follows:  Motor-generator  combina- 
tion, 67.5  per  cent. ;  charging  mains,  94.3  per  cent ;  motor  gener- 
ator and  battery  leads,  63.5  per  cent. ;  batteries,  72  per  cent.  The 
percentage  of  total  energy  delivered  to  switchboards  is  thus  about 
52  per  cent.  The  ringing  dynamotors  have  a  24-hour  efficiency  of 
40  per  cent,  in  the  general  way  they  are  operated  with  lamps  in  the 
ringing  circuits. 

I — Subscriber  takes  receiver  off  hook.  2— Subscriber's  individ- 
ual signal  lights  up  above  pilot  lamp,  involving  a  double  operation 
as  the  relay  must  first  make  the  contact  and  the  heating  of  the  lamp 
filament  a  second.  3 — Operator  inserts  answering  plug.  This  also 
involves  three  movements  from  a  military  point  of  view,  pick  up 
plug,  locate  jack,  insert  plug.  4 — Operator  sets  listening  key.  5 — 
Operator  asks  number.  6 — Operator  gives  number.  7 — Operator 
repeats  number.  8 — Operator  picks  up  plug,  locates  jack  in  mul- 
tiple. 9 — Operator  tests  for  busy.  10 — Operator  inserts  plug. 
II — Operator  rings  called  subscriber.  12 — Operator  restores  listen- 
ing key.  13 — Operator  notes  when  called  subscriber's  lamp  goes 
out  in  cord  circuit.  14 — Called  subscriber  answers.  15 — Called 
subscriber  hangs  up  receiver.  16 — Connecting  cord  lamp  lights. 
17 — Calling  subscriber  hangs  up  receiver.  18 — Operator  removes 
answering  plug.     19 — Operator  removes  calling  plug. 

In  the  case  of  a  route  trunk  to  a  separate  exchange,  the  operations 
up  to  and  including  (7)  are  identical,  and  then  proceed  as  follows : 
8 — Operator  selects  order  wire  key.  9 — Operator  gives  order  to 
incoming  trunk  operator.  10 — Incoming  trunk  operator  repeats 
number.  11 — Incoming  trunk  operator  gives  trunk  number.  12 — 
First  operator  picks  up  plug,  locates  trunk  jack  and  inserts  plug. 
13 — Incoming  trunk  operator  tests  line  of  called  subscriber  for 
busy.  14 — Incoming  trunk  operator  inserts  incoming  trunk  plug  in 
called  subscriber's  jack.  15 — Incoming  trunk  operator  sets  auto- 
matic ringing  key.  16 — Automatic  key  rings  subscriber.  17 — 
Called  subscriber  takes  up  receiver  and  restores  key  automatically. 
18 — Calling  subscriber  hangs  up  receiver.  ig^Supervisory  lamp 
at  first  operator's  position  lights  up.  20 — Called  subscriber  hangs 
up  receiver.  21 — Second  supervisory  lamp  lights  up.  22 — First 
operator  pulls  out  plugs.  23 — Disconnect  lamp  on  incoming  trunk 
cord  lights  up.  24 — Incoming  trunk  operator  pulls  out  trunk  plug. 
In  all  manual  boards  there  is  very  little  variation  in  this  cycle  of 
operations.  Visual  mechanical  signals  are  used  instead  of  relays, 
and  lamps  and  different  methods  of  trunk  operation  are  devised 
without  materially  increasing  the  efficiency.  The  efficiency  of  oper- 
ators as  a  part  of  the  system  is  one  of  the  most  variable  quantities 
with  which  to  deal  in  the  manual  system.  One  operator  may 
work  eight  hours  at  an  efficiency  of  80  per  cent.  This  is  based 
on  the  principle  that  the  operator  has  100  per  cent,  of  work  to  per- 
form, and  80  per  cent,  of  the  work  is  done  correctly  and  20  per 
cent,  is  unnecessary  errors  and  delay.  This  seems  reasonable  when 
it  is  considered  that  20  per  cent,  of  the  calls  in  a  manual  central 
energy  office  is  lost  in  various  ways  at  the  switchboard.  In  some 
recent  tests  on  exchanges  with  a  modern  equipment,  a  variation  in 
the  work  of  each  operator  for  the  same  period  of  eight  hours  shows 
200  calls  per  hour  and  18  seconds  per  connection,  and  another  oper- 
ator at  the  same  time  100  calls  on  36  seconds  per  call. 


Farmers  Lose  to  Swindlers. 


The  "lightning-rod"  game  in  a  new  guise  is  being  used  among 
farmers  of  western  Lake  County,  111.  An  agent  secures  a  contract 
for  equipping  house  and  barns  with  electric  lights  for  $65,  as  the 
farmer  believes.  Another  agent  comes  to  "take  measurements,"  as 
he  says,  and  calls  the  victim's  attention  to  the  fact  that  the  price  is 
$65  for  each  light.  The  farmer  usually  pays  from  $15  to  $50  for  a 
release  of  the  document. 


December  12,  1903. 
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Recent  Electrochemical   Developments. 


FURNACE  PROCESSES. 

A  patent  granted  on  December  i  to  Mr.  J.  C.  T.  Kessmeier,  of 
Washington,  Pa.,  refers  to  the  casting  of  glass  articles.  For  this 
purpose  it  is  necessary  to  use  glass  in  a  state  of  extreme  fluidity  and 
this  condition  is  produced  by  means  of  electric  heating.  The  material 
to  be  made  into  glass  is  first  placed  in  a  furnace  which  is  heated 
from  the  outside  by  means  of  burning  fuel.  When  melted  it  flows 
oflf  through  an  e.xit  tube,  through  the  walls  of  which  pass  two  carbon 
electrodes.  In  its  molten  condition  the  glass  is  an  electric  conductor 
and  the  current  passing  through  it  superheats  it  to  a  very  high  degree, 
say  3500°  F.,  or  more.  It  is  then  run  into  the  moulds  in  which  it 
is  to  be  cast.  It  would  be  interesting  to  know  whether  electrolytic 
effects  are  observed  when  the  current  passes  through  the  glass,  but 
the  patent  is  silent  on  this  point. 

Two  patents  granted  to  Dr.  F.  J.  Machalske,  of  Brooklyn,  N.  Y., 
relate  to  further  developments  of  his  process  of  producing  carbon 
chlorides  and  silicon,  which  has  already  been  noticed  in  these  col- 
umns. In  one  patent  the  inventor  brings  about  a  reaction  between 
a  chloride  of  silicon,  usually  the  tetrachloride,  and  a  carbon  com- 
pound such  as  carbon  disulphide  or  methane,  in  the  electric  furnace. 
The  silicon  and  carbon  interchange  and  the  resulting  carbon  chloride 
is  driven  of?  and  condensed.  The  second  patent  relates  to  the  pro- 
duction of  silicon  chlorides  used  as  starting  material  in  the  first 
process.  He  heats  in  the  electric  furnace  a  charge  of  material  con- 
taining silicon  and  chlorine — for  example,  a  mixture  of  silica  and  an 
alkali  chloride.  The  different  chlorides  of  silicon  may  be  produced 
by  suitably  varying  the  proportions  of  the  ingredients  of  the  charge. 
The  inventor  does  not  mention  carborundum,  although  he  evidently 
has  it  in  mind. 

ELECTROLYTIC   PROCESSES. 

The  Castner  process  for  producing  metallic  sodium  by  electrolysis 
of  fused  sodium  hydroxide  is  well  known  and  is  operated  on  a  com- 
mercial scale.  A  process  for  producing  sodium  patented  by  Mr. 
T.  Ewan,  of  Glasgow,  Scotland,  appears  to  differ  only  in  details  from 
the  Castner  process.  The  porous  diaphragm  for  which  Castner  uses 
a  screen  or  gauze  is  made  by  Ewan  of  alumina  or  of  sodium  aluminate 
or  of  mixtures  of  these  substances.  In  order  to  evaporate  the  water, 
which  is  said  to  be  formed  at  the  anode,  he  passes  a  current  of  air 
over  or  through  the  electrolyte  in  the  anode  compartment.  Nothing 
is  said  concerning  the  temperature,  which  is  known  to  be  a  deciding 
factor  for  the  success  of  the  process. 

A  patent  granted  to  Dr.  H.  Paweck,  of  Vienna,  refers  to  a  method 
of  electrolytically  refining  zinc  and  depositing  thick  layers  of  zinc 
on  iron  or  other  metals.  The  novelty  lies  in  the  constitution  of  the 
electrolyte,  which  is  a  mixture  of  "zinc  salts,  conductive  salts  and 
boron  compounds."  Of  the  latter  he  prefers  borax.  One  of  his 
processes' is  as  follows:  About  17  kg  of  pure  zinc  sulphate  are  dis- 
solved in  water  and  one-half  of  the  solution  is  introduced  into  a  warm 
solution  of  about  9  kg  of  borax.  The  precipitate  thereby  formed 
is  dissolved  in  concentrated  sulphuric  acid  and  stirred  until  congo 
paper  turns  only  perceptibly  blue  when  wetted  by  the  solution.  The 
other  half  of  zinc  sulphate  is  then  added;  170  liters  of  water  is  said 
to  be  the  most  suitable  proportion  for  the  given  weights  of  salts. 

A  patent  granted  to  Mr.  H.  Blackman,  of  New  York  City,  refers 
to  mechanical  details  for  the  construction  of  electrodes  for  electro- 
lytic cells  and  the  method  of  connecting  them  with  the  bus-bars,  and 
one  granted  to  Mr.  Frank  W.  Cann,  of  Brooklyn,  relates  to  mechan- 
ical details  of  an  anode  hook  for  electroplating  purposes. 

B.\TTERY   INVENTION. 

Mr.  H.  B.  Ford,  of  New  York  City,  patents  the  construction  of  a 
zinc  amalgam  electrode  to  be  used  in  secondary  batteries.  He  fills  a 
thin  porous  wooden  cup  partly  with  mercury  and  places  into  it  a 
thin  copper  plate  plated  with  zinc  and  corrugated  in  a  vertical  direc- 
tion. For  the  other  electrode  he  uses  a  copper  plate  covered  with 
pero-xide  of  manganese.  .'\s  electrolyte  is  used  dilute  sulphuric  acid 
of  25°  Baume.  "The  charging  current  causes  the  mercury  to  act  upon 
the  zinc  and  copper  plates  in  the  usual  way  and  also  forms  by  the 
absorption  of  hydrogen  a  mercury  sponge  containing  also  some  zinc, 
which  expands  upwardly  until  (if  the  preparations  be  correct)  the 
porous  cup  is  practically  filled.  In  the  discharge  of  the  battery  there 
is  double  action  of  the  oxygen  upon  the  zinc  and  upon  the  absorbed 
hydrogen,  respectively.  The  action  upon  the  hydrogen  is  first  com- 
pleted, resulting  in  the  disappearance  of  the  sponge.  So  long  as  the 
latter  remains  the  voltage  is  about  2.5.  Upon  its  disappearance  the 
e.m.f.  drops  to  about  1.5  volts." 


A  patent  granted  to  Mr.  G.  K.  Hartung,  of  New  York  City,  relates  to 
an  accumulator  plate  which  consists  essentially  of  a  series  of  porous 
earthenware  cups  containing  the  material  to  become  active,  usually 
an  oxide  of  lead  mixed  with  resilient  subdivided  inactive  material, 
like  finely-divided  cork  or  pure  rubber,  in  order  to  obviate  the  diffi- 
culty due  to  the  expansion  of  the  active  material.  Embedded  in  the 
active  material  is  a  bare  conductor.  The  tubes  which  form  a  plate 
are  supported  in  a  frame  of  insulating  strips. 


New  Telephone  Patents. 


CENTRAL  ENERGY  SYSTEM   FOR  SMALL  EXCHANGES. 

An  extremely  simple  arrangement  of  switchboard  circuits  for  cen- 
tral energy  working  has  just  been  brought  out  by  Mr.  W.  W.  Dean, 
of  Chicago.  This  new  system,  which  is  designed  primarily  for  use 
in  small  switchboards,  is  shown  in  diagram  in  the  accompanying 
illustration.  At  either  side  of  the  figure  a  subscriber's  line  is  shown, 
while  in  the  middle  appears  a  pair  of  connecting  cords.  All  relays 
serve  the  double  purpose  of  relay  and  retardation  coil,  providing  not 
only  control  of  the  necessary  signals,  but  also  the  path  of  current 
to  supply  the  subscriber's  transmitters. 

As  may  be  seen,  the  grounded  battery,  R,  is  wired  through  the  line 
lamp  controlling  relay,  of  high  inductance,  to  the  subscriber's  line 
wire  a',  while  line  a  in  its  normal  condition  connects  to  ground  or  to 
the  grounded  pole  of  the  battery  to  a  "normal"  jack  contact  ;'.  The 
illumination  of  the  line  lamp  in  response  to  the  closing  of  the  line 
circuit  by  the  switch  hook  is  evident,  as  is  also  the  cutting  ofif  of  the 
lamp  by  the  insertion  of  a  plug  in  the  jack  in  a  manner  to  separate 
normals  /  and  /'.  The  insertion  of  a  plug  has  another  function  at  the 
jack,  namely,  the  clearing  of  the  ground  normal  ;'  from  sleeve  s. 
This  transfers  the  ground   return  of  battery  R  to  the  cord   circuit 


DEAN    TELEPHONE    EXCHANGE    SYSTEM. 

ground,  which  can  only  be  reached  through  the  highly  inductive 
relay  il/.  This  latter  relay  responding  opens  the  supervisory  lamp 
circuit.  The  completion  of  the  talking  circuits  is,  of  course,  through 
the  condensers  /  and  /',  which  serve  to  separate  the  circuits  of  the 
answering  and  calling  subscribers.  As  soon  as  the  flow  of  current  to 
either  subscriber  ceases  following  the  return  of  the  receiver  to  the 
hook,  the  corresponding  relay  M  or  N  de-energized  permits  the  clos- 
ing of  the  corresponding  supervisory  lamp  circuit  through  the  jack 
and  plug,  and  the  cord  circuit  ground.  The  extinction  of  this  lamp 
of  course  occurs  with  the  removal  of  the  plug.  A  patent  for  this 
system  has  been  granted  to  Mr.  Dean  and  assigned  by  him  to  the 
Kellogg  Switchboard  and  Supply  Company. 

SELF-RESPONDING  TELEPHONE. 

Messrs.  T.  D.  and  C.  J.  Freese,  of  Elyria,  O.,  are  the  joint  pat- 
entees of  a  most  novel  telephonic  device,  namely,  a  self-responding 
telephone.  This  is  a  combination  of  telephone  and  phonograph  ap- 
paratus such  that  one  quitting  his  office  may  leave  word  as  to  his 
whereabouts  or  directions  as  to  a  message,  for  the  benefit  of  any 
chance  telephone  caller.  In  case  he  desires  a  message  to  be  left  for 
him  by  the  caller,  the  first  or  responding  phonograph,  after  deliver- 
ing its  intelligence,  stops  of  itself  and  sets  in  motion  a  receiving 
phonograph  to  record  the  incoming  message.  It  is  hard  to  say  off- 
hand as  to  just  what  ends  such  a  combination  will  lead,  but  if  the 
responding  phonograph  provokes  the  same  feelings  in  the  calling 
party  as  do  the  phonographs  used  in  some  cities  to  report  busy,  the 
message  delivered  by  the  receiving  phonograph  will  be  apt  to  be  so 
rich,  with  choice  expletives  as  to  be  unfit  for  publication. 

A    GERMAN    IDEA. 

The  American  is  supposed  to  lead  the  world  in  labor-saving  de- 
vices, but  a  German  named  Ritter,  residing  in  Stuttgart,  has  pro- 
duced a  telephone  cord  circuit  with  which  the  manual  labor  of  the 
operator  is  reduced  to  a  mere  handling  of  plugs.  With  this  system 
the  insertion  of  the  answering  plug  connects  the  operator  to  the  call- 
ing party  and  restores  the  line  drop.     The  insertion  of  the  calling  plug 
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tlicii  carries  on  ilic  npi-raliuiis  by  discoiiiiccliiig  the  upcratur,  riiiKiiiK 
up  the  dc!>ircd  station  and  cutting  the  clcurini;  out  drop  into  circuit. 
After  a  riiiK-olT,  the  removal  of  the  phig  restores  the  cleariuK  out 
drop.  Now  all  tins  would  be  valuable  except  that  it  prohibits  the 
use  of  all  judgment  and  intelligence  by  the  operator  and  the  use  of 
these  by  the  operator  is  the  chief  reason  that  the  manual  board  h(jlds 
out  successfully  against  the  automatic.  .A  further  invention  by  Mr. 
Rittcr  is  a  toll  registering  system.  As,  however,  its  chief  novelty  lies 
in  its  adaptation  to  the  above  mentioned  cord  system,  it  docs  not  seem 
necessary  to  consider  it  in  detail. 


No  Municipal  Plant  for  Cleveland,  O. 


The  proposition  to  bond  the  city  of  Cleveland  lo  the  extent  of 
$4tK),ooo  lor  the  purpose  of  establishing  a  municipal  electric  lighting 
plant  was  defeated  at  the  general  election  on  November  3.  The 
vote  was  30,501  against  the  proposition  to  24,328  for  it.  The  propo- 
sition not  only  failed  to  secure  the  necessary  two-thirds  of  the 
votes  cast  upon  it,  but  was  lost  even  by  a  majority  \ole,  there 
being  6,173  more  votes  polled  against  it  than  for  ii.  The  total  vote 
cast  was  67  per  cent,  of  all  the  voters  voting  at  the  general  election, 
which  shows  that  an  unusual  interest  was  taken  in  the  matter  by 
the  voters  generally. 

As  our  readers  may  remember,  the  proposition  of  Mayor  Johnson 
was  that  this  should  be  a  plant  not  only  for  the  purpose  of  supplying 
lights  to  the  streets  and  public  buildings,  but  it  should  be  a  plant 
to  do  connnercial  lighting  in  competition  with  the  existing  com- 
panies. 

The-  voters  of  the  city  of  Cleveland  arc  to  be  congratulated  on 
the  outcome  of  this  proposition,  for  had  they  endorsed  the  measure 
and  entered  upon  it,  it  would  have  been  a  very  costly  experiment, 
lor  it  was  well  understood  that  this  proposed  issue  of  $400,000  of 
bonds  was  to  be  but  the  beginning  of  an  expenditure  of  several 
millions  of  dollars,  as  such  an  amount  would  have  been  necessary 
to  carry  out  the  plans  of  the  politicians  who  inaugurated  the  move- 
ment. 


CURRENT  NEWS  AND  NOTES. 


AIDING  SCIENTIFIC  EDUCATION.— Tht  London  Times  says 
that  a  gentleman  who  wishes  to  remain  anonymous  has  given, 
through  Prof.  Starling,  £50,000  to  University  College,  London,  to 
be  used  for  the  promotion  of  higher  scientific  education  and  research. 


ELECTRIFYING  THE  ETERNAL  C/TK.— The  Italian  Min- 
ister of  the  Interior  has  approved  the  project,  long  mooted,  of  mak- 
ing Rome  a  seaport  by  means  of  a  canal  to  be  twenty  kilometers 
long  and  to  cost  sixty  million  lires.  The  port  is  to  be  formed  near 
the  Basilica  of  St.  Paul  and  will  be  a  thousand  meters  long  and 
si.K  hundred  wide.  It  will  be  below  the  present  level  of  the  Tiber, 
the  waters  of  which  will  fall  six  meters,  thus  providing  electric 
power  for  light  and  an  electric  railway  alongside  the  canal  from 
Rome  to  the  sea.  Rome  is  now  receiving  electric  power  from  the 
Falls  of  Tivoli,  twenty  miles  away,  across  the  Campagna. 


DECEMBER  A.  I.  E.  E.  MEETING.— A  regular  monthly  meet- 
ing of  the  American  Institute  of  Electrical  Engineers  will  be  held 
at  the  Chapter  Room,  Carnegie  Hall,  154  West  Fifty-seventh  Street, 
New  York,  at  8.15  P.M.,  Friday,  Dec.  18.  The  following  papers 
will  be  presented :  Automatic  Apparatus  for  Regulating  Generator 
and  Feeder  Potential,  by  E.  J.  Bechtel ;  Safeguards  and  Regulations 
in  the  Operation  of  Overhead  Distributing  Systems,  by  W.  C.  L. 
Eglin ;  Overhead  High-Tension  Distributing  Systems  in  Suburban 
Districts,  by  George  H.  Lukes;  Gas  Engines,  by  J.  R.  Bibbins. 


BIDS  IN  ENGLAND.— A  cable  dispatch  from  London  of  De- 
cember 5  says :  "The  Corporation  of  Swansea  has  accepted  a  British 
tender  for  the  extension  of  the  tramway  system  involving  an  ex- 
pense of  £103,000,  although  a  German  company  oflfered  to  do  the 
work  for  £2,000  less.  Much  attention  has  been  called  to  this  matter, 
and  the  question  is  raised  as  to  whether  it  is  because  of  Mr.  Cham- 
berlain's agitation  in  favor  of  preferential  treatment  of  the  empire 
as  against  foreign  countries.  Preferences  of  this  kind  are  becoming 
far  more  common  than  heretofore." 


TKUl.LLV  lOK  CANADA.— Vn\\U<l  Stales  Consul  Ncal  Mc- 
Millan, of  Port  Sarnia,  Ontario,  under  date  of  October  7,  190J,  says: 
"This  country  is  not  travcrseil  by  electric  roads  (trolleys)  to  the 
.same  extent  as  is  the  United  Slater.  An  excellent  opportunity,  in 
my  opinion,  presents  itself  for  some  company  to  build  a  road  from 
Port  Sarnia  to  Ileachcs,  on  Lake  Huron;  from  ncachcs  to  Petrolia, 
an  inland  town  of  some  lo,oou  inhubilants ;  and  thence  back  to  Port 
Sarnia,  passing  through  several  villages  and  the  best  farming  coun- 
try in  Canada.  No  grading  is  necessary  and  there  arc  no  streams  to 
bridge.     Such  a  line  would  be  a  paying  investment." 


llUiV  TU  TREAT  AUTOMOUILISTS.-la  this  country,  auto- 
mobilists  arc  lumped  together,  in  a  general  denunciation,  by  many 
communities  and  journals,  and  the  art  has  a  struggle  to  secure  the 
support  of  the  leaders  of  public  opinion.  In  I'rance,  it  is  otherwise. 
At  the  automobile  show  in  Paris,  President  Loubet  is  presenting  a 
magnificent  Sevres  vase,  to  be  known  as  the  prize  of  iionor,  and 
called  the  "Prize  of  the  President  of  the  Republic."  At  the  same 
time,  the  Municipal  Council  of  Paris  has  voted  a  gold  medal,  for 
competitors,  to  be  known  as  the  "Prize  of  the  City  of  Paris."  Let 
us  try  to  fancy  President  Roosevelt  and  the  city  of  New  York  doing 
such  things. 


Letters  to  the   Editors. 

The  Trolley  in  New  York  City. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs: — The  writer  has  read  with  interest  your  editorial  in  the 
issue  of  December  5,  entitled  "Street  Railway  Conduit  Limitations," 
and  noted  with  some  surprise  that  after  your  uniformly  consistent 
advocacy  of  the  underground  conduit  for  urban  electric  street  rail- 
way work  almost  from  the  very  beginning  of  the  electric  railway 
industry,  you  should  at  length  feel  under  the  necessity  of  favoring 
an  overhead  trolley  system  for  the  proposed  West  Street  line,  in  this 
city,  of  all  others. 

Surely,  such  a  confession  of  weakness  and  the  advocacy  of  so  back- 
ward a  step  as  this  in  electric  railway  practice  at  this  late  day  does 
not  speak  very  well  for  the  resourcefulness  and  ingenuity  of  Ameri- 
can electric  railway  engineers,  and  as  one  of  their  number  and  espe- 
cially as  one  of  the  inventors  and  pioneer  advocates  of  the  under- 
ground conduit  electric  railway  system,  the  writer  cannot  help  but 
enter  his  protest  against  the  conclusions  reached  by  you,  doubtless 
somewhat  prematurely,  as  to  the  impracticability  of  operating  an 
underground  trolley  line  on  such  thoroughfares  as  West  Street,  where 
the  channel  rails,  or  conductors,  are  liable  to  occasional  flooding 
through  drainage  connections  in  case  of  heavy  rains  or  extraordi- 
narily high  tides. 

In  this  connection  the  writer  takes  the  liberty  of  enclosing  you 
herewith,  for  publication  in  your  valued  journal,  a  copy  of  a  com- 
munication addressed  by  him  on  November  28,  1903,  upon  this  sub- 
ject, to  Dock  Commissioner  Hawkes,  of  this  city,  in  which  a  method 
or  methods  devised  by  the  writer  many  years  ago  in  anticipation  of 
the  very  limitations  you  speak  of,  are  set  forth.  These  methods,  the 
writer  believes,  will  entirely  overcome  the  objections  cited  against 
the  underground  trolley  in  the  application  of  the  New  York  City 
Street  Railway  Company  for  overhead  trolley  privileges  along  West 
Street.  They  will  not  only  permit  of  the  successful  operation  of  an 
underground  conduit  on  this  important  thoroughfare,  notwithstanding 
the  peculiar  adverse  conditions  complained  of,  but  will,  if  adopted, 
bring  about  certain  other  improvements  in  the  general  electric  rail- 
way service  that  have  long  been  needed  in  this  and  other  cities. 

New  York  City.  Elias  E.  Ries. 

[Mr.  Ries,  in  his  letter  to  Mr.  Hawkes,  proposes  the  use  of  his 
system  patented  several  years  ago,  and  now  virtually  free  to  the 
public,  of  associating  with  a  conduit  system  a  light  battery  on  each 
car,  to  be  automatically  charged  while  the  car  runs  over  the  Hve 
conduit  sections  of  the  road. — Eds.  E.  W.  &  E.] 


Automatic  Telephone  Switchboard. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  have  read  the  description  of  my  automatic  telephone 
switchboard  appearing  on  page  925  of  your  issue,  dated  December  5, 
and  am  gratified  at  the  kind  consideration  given  my  humble  efforts. 

Regarding  the  criticism   that  successive   jack  plates   falling   upon 


December  12,  1903. 
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each  other  would  be  tliermally  insulated,  it  is  not  necessary  that  this 
connecting  device  shall  rest  directly  upon  the  heated  plate;  if  a 
series  are  superposed  the  rising  heated  air  will  produce  the  discon- 
nection. 

As  to  the  criticism  that  the  number  of  jack  plates  is  liable  to  run 
out,  one  hundred  plates  can  be  arranged  on  a  single  vertical  rod  and 
a  series  of  these  rods,  each  loaded  with  connectors  and  arranged  like 
the  rods  of  a  squirrel  cage,  can  be  rotated  into  line,  one  after  the 
other,  automatically. 

The  apparatus  is  well  adapted  for  use  in  a  large  apartment  house 
or  in  an  office  building  where  one  circuit  is  employed  between  the 


central  telephone  station  and  the  apartment  building  or  a  suite  of 
offices.  The  central  station  operator  can  place  any  calling  circuit  in 
connection  with  the  called-for  exchange  circuit,  and  then,  without 
loss  of  time,  insert  one  of  the  perforated  cards  in  an  automatic  trans- 
mitter, and  thus  complete  the  connection  to  the  exact  individual 
or  sub-station  desired;  that  is,  to  any  occupant  of  an  apartment  or 
to  any  particular  clerk  or  member  of  the  force  in  an  office.  Con- 
versely, the  various  substations  may  automatically  connect  them- 
selves with  the  telephone  central  station.  The  apparatus  is,  how- 
ever, susceptible  of  more  extensive  use. 

New  York.  W.  B.  V.'vnsize. 


Dynamos,  Motors  and  Transformers. 

Pulsations  of  the  Direct  Current  of  a  Synchroiwus  Converter. — 
Cr.\mer. — A  detailed  account  of  an  experimental  investigation  in 
which  he  repeated,  under  somewhat  changed  conditions,  the  experi- 
ments of  Banti.  The  latter  had  supplied  a  synchronous  converter 
with  single-phase  alternating  current,  the  direct-current  terminals 
being  first  connected  to  a  non-inductive  resistance  and  later  to  a 
storage  battery  which  thus  was  charged.  In  both  cases  the  power  in 
the  direct-current  circuit  measured  by  means  of  a  wattmeter  was 
found  to  be  smaller  than  the  product  of  e.m.f.  and  current  deter- 
mined by  hot-wire  instruments.  In  the  case  of  the  ohmic  resistance 
this  difference  amounted  to  s  per  cent.,  and  in  the  case  of  the  storage 
battery  to  15  per  cent.  In  the  converter  used  by  Banti,  the  pole  shoe 
and  core  was  divided  by  a  considerable  air-gap  into  two  parts,  the 
exciting  windings  being  placed  around  the  two  pieces  of  the  pole. 
This  construction  aids  the  pulsation  of  the  field  and  may,  therefore, 
be  expected  to  increase  the  above-mentioned  difference,  since  the 
latter  is  due  to  the  alternating  superposed  on  the  direct  current  of 
the  converter.  The  present  author,  therefore,  used  a  converter  with 
solid  poles.  In  fact,  this  change  improved  the  conditions,  although 
the  effect  of  the  pulsating  currents  still  exists.  In  this  case,  when 
the  direct-current  energy  is  absorbed  by  a  non-inductive  resistance, 
the  pulsations  of  the  direct  current  are  negligible,  but  this  is  no 
longer  the  case  when  a  battery  is  being  charged.  The  direct  current 
shows  here  pulsations  which,  at  normal  load  of  the  converter,  caused 
a  difference  of  15  per  cent,  in  the  readings  of  polarized  and  hot  wire, 
or  dynamometric  measuring  instruments.  At  lighter  loads  the 
difference  is  still  greater.  The  effect  of  the  capacity  of  the  battery 
is  here  decisive  and  causes  the  current  to  lead  in  phase.  The  fre- 
quency of  the  superposed  current  is  generally  a  multiple  of  the  fre- 
quency of  the  supply  current ;  in  the  author's  experiments  it  was 
double  the  frequency  of  the  supply  current.  If  the  converter  is  used 
as  a  double-current  generator,  currents  taken  from  the  alternating- 
current  side  cause  again  the  direct  current  to  become  pulsating.  All 
these  pulsations  depend  upon  the  intensity  of  the  alternating  current 
and  its  phase  difference  with  the  e.m.f.  From  the  experiments  it 
follows  that  in  determining  the  efficiency  of  a  single-phase  converter, 
hot-wire  or  dynamometric  instruments  should  not  be  used,  since 
the  efficiency  thus  obtained  is  too  high.  When  the  author  operated 
the  converter  by  polyphase  currents,  no  pulsations  were  observed  in 
the  direct  current.  Field,  however,  has  recently  found  that  under 
certain  conditions  pulsations  may  also  occur  in  this  case,  although 
they  are  smaller. — Elek.  Zeit.,  November  19. 

Direct-Current  Machines.— ¥\nti. — The  first  part  of  an  article 
illustrated  by  diagrams  on  the  design  of  direct-current  machines,  in 
which  the  author  intends  to  deal  mainly  with  smaller  machines  and 
to  discuss  the  various  details  of  design.  He  distinguishes  four  types 
which  he  suggests  be  called  the  protected,  enclosed,  gas-tight  and  open 
types.  The  casing  of  a  motor  of  the  "protected  type"  forms  part  of 
the  magnetic  circuit,  and  covers,  in  the  poles,  the  field  coils,  and  the 
whole  of  the  running  portions  except  the  pulley ;  the  end  covers, 
giving  free  access  to  the  air,  allow  good  ventilation,  which  may  be 
increased  by  the  use  of  fans.  The  casing  of  the  "enclosed  type"  is 
exactly  similar,  but  the  openings  in  the  end  covers  are  covered  with 
stout  copper  wire  gauze ;  this  allows  a  certain  amount  of  ventilation, 
which  may  be  increased  by  the  use  of  fans.    The  casing  of  the  "gas- 


tight  type"  is  again  the  same,  but  the  end  covers  being  solid,  the 
machine  is  actually  gas-tight.  The  "open  type"  is  the  ordinary 
dynamo  type.  The  article  is  to  be  continued. — Lond.  Elec.  Rev., 
November  20. 

Diagram  of  Repulsion  Motor. — Blondel. — A  brief  conniiunication 
on  Osnos'  recent  paper  on  the  diagram  of  the  repulsion  motor.  The 
writer  has  derived  a  diagram  similar  to  that  of  Osnos.  but  docs  not 
agree  with  him  in  several  points,  especially  concerning  torque  and 
speed.  In  the  diagram  (Electrical  World  and  Engineer,  Novem- 
ber 21,  p.  849)  the  torque  is  not  represented  by  /  B,  but  by  the  per- 
pendicular distance  of  B  from  A  D.  The  torque  becomes  zero  at 
point  A  and  the  corresponding  speed  has  a  theoretically  infinite 
value  as  in  a  series  motor.  The  short-circuit  current  does  not  cor- 
respond to  the  maximum  tor(iue. — Elek.  Zeit.,  November  19. 

reference. 

Theory  of  Single-Phase  Motor  with  Unity  Power  Factor. — Osnos. 
— A  communication  referring  to  two  recent  articles  by  Latour  and 
himself  on  the  theory  of  the  compensated  series  motor.  He  com- 
pares the  views,  expressed  in  both  articles,  and  considers  that  several 
of  Latour's  suppositions  and  results  are  incorrect. — Elek.  Zeit., 
November  19. 

Lights  and  Lighting. 

Carbon  Filament  Incandescent  Lanip. — Strauss. — The  first  part  of 
an  article  in  which  the  author  describes  tests  which  he  has  made 
with  modern  commercial  carbon  filament  incandescent  lamps.  In 
recent  years  the  expense  of  manufacture  has  been  diminished.  The 
consuuiption  of  current  per  candle  has  been  improved  very  slightly. 
The  average  life  has  even  decreased  in  spite  of  the  better  vacuum 
which  has  been  obtained  since  the  introduction  of  the  Malignani 
method  of  destroying  the  last  traces  of  oxygen  by  means  of  phos- 
phorous vapors.  From  his  tests  he  concludes  that  normal  incan- 
descent lamps  of  present  make  should  not  be  used  for  more  than 
300  or  400  hours,  as  otherwise  the  candle-power  will  decrease  below 
25  or  20  per  cent,  of  the  original  candle-power.  He  refers  to  a  rela- 
tion, given  by  Weber  and  stating  that  the  horizontal  intensity  of 
the  light  is  equal  to  the  square  of  the  product  of  current  and  e.m.f. 
nuiltiplied  by  a  constant.  He  gives  some  figures  for  this  constant, 
which  he  found  to  deccease  with  increasing  life  of  the  lamp.  The 
article  is  to  be  concluded. — Elek.  Neu.  Ana.,  November  15. 

reference. 

Lamp  Fixtures.— An  illustrated  description  of  suspension  fixtures 
for  drop  lights. — Zeit.  f.  Bclcuchl..  November  10. 

Power. 

Water  Pozver,  Statistics  and  Cost.— Miller.— An  abstract  of  his 
presidential  address  before  the  Liverpool  Engineering  Society.  France 
uses  water  power  to  the  extent  of  500,000  hp,  the  United  States  1.500.- 
000,  and  it  is  estimated  that  in  Norway  263,000  hp  could  be  supplied 
by  the  larger  rivers  south  of  Trondhjem  without  regulation,  and  by 
regulation  the  power  could  probably  be  quadrupled.  According  to 
Janet,  the  cost  of  water  power  development  in  France  varies  from 
$21.40  per  hp  to  $150  per  hp,  depending  on  the  head  to  be  dealt  with, 
the  lowest  expenditure  being  upon  a  fall  of  140  meters  in  Haute- 
Savoic.  the  horse-power  in  each  case  being  calculated  at  the  tnrbinf 
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shafl.  At  Geneva,  for  llic  fust  group  of  turbines  erected,  of  840  hp, 
an»l  for  the  river  works  then  completed,  the  capital  cost  amounted 
to  $ji)o  per  ertectivc  hp.  Tlic  groups  of  turbines  subscqutnlly  erected 
cost  but  $<;S  per  lip,  ami  the  comi)lete  works  will  cost  but  $135  per  lip. 
At  the  chlorate  works  at  V'allorbe  the  capital  expenditure  upon  the 
development  of  3,000  hp  had  amounted  to  but  $19.45  pcr  hp.  At 
Niagara  the  rates  chargid  to  ordinary  consumers  by  the  Cataract 
Tower  Company  vary  from  2  cents  per  unit  for  I, coo  units  per 
month  or  less  to  0.64  cent  per  unit  for  80,000  to  200,000  units  per 
niontli.  The  cost  of  electrical  energy  for  power  purposes  from  water 
power  stations  in  France  and  Switzerland  varies  from  2.1  cent  per 
unit  for  small  powers  to  1.26  cents  pcr  unit  for  large  powers. — Lond 
Elec,  November  20. 

Rcmoxnng  Water  from  l'cal.—.\n  article  on  an  experimental  dem- 
onstration given  recently  in  London  of  a  process  for  removing  water 
from  peat  by  electricity,  which  was  noticed  in  the  Digest  last  week. 
This  writer  is  also  very  sceptical  concerning  the  prospects  of  this 
process.  Incidentally,  it  is  mentioned  that  the  importance  of  llic 
problem  is  indicated  by  the  fact  that  there  arc  2,8,^0,000  acres  of  peat 
bog  in  Ireland,  of  which  area  the  red  bog  occupies  1,576,000  acres, 
and  has  a  depth  of  25  ft. — Lond.  Elcc.  Rev.,  November  13. 

ScHWERiN. — A  paper  read  before  the  International  Congress  for 
Applied  Chemistry  on  the  application  of  the  principle  of  electric 
cndosmosis  to  the  problem  of  removing  water  from  peat  bog.  If  a 
cell  is  divided  by  a  stationary  porous  diaphragm  into  two  parts,  the 
phenomenon  of  cndosmosis  consists  in  a  bodily  transfer  of  liquid 
from  one  side  of  the  diaphragm  to  the  other.  When,  on  the  other 
hand,  the  diaphragm  is  movable,  the  liquid  will  remain  at  rest,  and 
the  diaphragm  will  move  in  a  direction  opposite  to  that  of  the  liquid 
in  the  former  case.  Peat  bog  represents  such  a  porous  diaphragm. 
The  author  performed  the  following  experiment:  A  perforated  metal 
basket  was  suspended  and  connected  as  the  cathode  of  an  electric 
circuit.  Wet  peat  bog  was  placed  into  the  basket  and  the  anode  was 
suspended  at  the  top  of  the  peat.  As  long  as  the  circuit  is  not  closed, 
the  peat  does  not  lose  any  of  its  water,  since  it  is  held  in  its  pores 
by  capillary  action.  But  when  the  current  is  turned  on,  the  water 
begins  to  percolate  through  the  wire  basket.  Not  all  the  water  can 
be  removed  by  this  method,  nor  are  data  given  concerning  the  cost  of 
the  process,  which,  however,  is  based  on  a  correct  principle. — Elec- 
trochemical Ind.,  December. 

REFERENCES. 

Steam  Turbine. — An  illustrated  description  of  a  1,500-kw  vertical 
shaft  Curtis  steam  turbine,  with  a  description  of  its  main  features. — 
Lond.  Elcc,  November  20. 

Traction. 

Fire-Proof  Cars  on  the  Central  London  Railway. — A  description 
of  the  make-up  of  the  experimental  trains  which  comprise  two 
motor  cars  and  four  trailers,  and  which  have  been  on  trial  on  the 
Central  London  Railway  for  eighteen  months.  They  have  now  been 
adopted  as  standard,  although  it  is  probable  that  seven-car  trains 
will  be  run  instead  of  si.x-car  trains,  an  additional  trailer  being  at- 
tached. The  most  interesting  feature  of  the  equipment  is  the  special 
motorman's  compartment,  which  is  a  self-contained  steel  structure 
placed  over  the  motor  trucks  to  accommodate  the  electrical  equip- 
ment. The  framework  of  this  compartment  is  bolted  to  the  frame- 
work of  the  car  body,  and  is  fire-proof  in  every  particular.  It  is 
essentially  a  sheet  steel  structure.  A  sheet  of  uralite  or  asbestos 
is  used  to  cover  the  rear  partition  between  the  motorman's  compart- 
ment and  the  body  framing,  and  the  floor  of  the  cab  is  composed  of 
cast-iron  plates,  except  on  the  front  platform,  the  plates  being  hinged 
to  give  access  to  the  motors.  The  master  controllers,  contactors, 
reversing  switches,  resistances  and  other  apparatus  are  carried  on 
the  platform  of  the  motor  cars,  the  contactors  being  inside  the  cab 
and  the  reversing  switch  and  rheostats  arranged  below  them.  The 
switches  and  fuses  for  the  main  motor  circuit,  controller  circuit, 
lighting  and  air  compressor  circuits  are  arranged  on  the  slate  panel, 
the  motor  circuit  connections  being  a  bare  copper  rod.  while  those 
of  the  controller  circuits  are  of  asbestos-covered  wire. — 5"^  R'y  Jour., 
November  7. 

REFERENCES. 

High-Tcnsion  Direct-current  Thury  System  for  Traction. — Sou- 
lier.— A  full  illustrated  description  of  the  La  Mure  electric  railway, 
operated  by  the  Thury  system  with  2,400  volts  between  the  trolley 
wires,  or  1,200  volts  between  each  trolley  wire  and  the  rails,  which 


serve  as  neutral,  as  already  recently  noticed  in  these  pages,  and  in 
the  Digest. — L'Industrie  Elec,  November  10. 

Dunedin  Tramways,  Nnv  Zealand. — A  description  of  the  progress 
made  m  the  work  of  installuig  the  electric  tramway  system  at  Dun- 
edin, Ni'w  Zcal.md.  The  car  house  is  comijlried  :iii(l  ten  cars  have 
been  ciiuippcd  an<l  arc  ready  for  operation.  A  temporary  steam  plant 
has  been  installed,  comprising  water  tube  boilers  and  three  cnguie- 
driven  generators  of  200-kw  capacity  each.  This  will  be  supplanied 
eventually  by  a  water  power  plant. — St.  R'y  Jour.,  November  7. 

Installations.  Systems  and  appliances. 

British  Central  Station. — Pontifex. — An  illustrated  description  of 
the  Isle  of  Thanct  liilectric  Tramways  &  Lighting  Company's  system. 
The  power  house  contains  two  300-kw,  2,500- volt,  three-phase  gen- 
erators, two  200-kw,  500-volt,  direct-current  generators,  and  one  100- 
kw  synchronous  converter  with  three  transformers.  The  battery  con- 
sists of  two  sets  of  265  Tudor  cells  with  a  capacity  of  280  amp. -hours, 
if  discharged  to  a  minimum  voltage  of  490,  with  a  maximum  discharge 
rate  of  72  amp. ;  the  maximum  charge  rate  is  40  amp.  The  three- 
phase  currents  are  transmitted  to  two  synchronous  converter  sub- 
stations. The  traction  system  comprises  at  present  10  miles  of 
double  track  and  i  mile  of  single  track. — Lond.  Elec.  Eng.,  No- 
vember 26. 

REFERENCE. 

IJigh-Teiision  Sivitches. — The  first  part  of  an  article  illustrated  by 
diagrams,  in  which  a  summary  is  given  of  the  various  constructions 
by  German  manufacturers  of  high-tension  switches.  They  are  mainly 
based  on  the  principle  that  in  order  to  avoid  sparking  at  the  main 
contacts,  a  secondary  contact  point  is  provided  in  shunt  with  the  main 
contact.  Different  forms  of  the  well-known  horn  type  of  switch 
are  described  in  which,  when  one  or  the  other  horn  is  moved,  the 
arc  betwoeen  is  made  to  move  upwards  until  it  breaks.  The  present 
installment  deals  with  circuit-breakers  actuated  by  hand.  In  a  con- 
tinuation of  the  article  automatic  circuit-breakers  will  be  described. — 
Elek.  An:.,  November  19. 

Electro-Physics  and  Magnetism. 

Capacity  of  a  I'acutiin  Tube  in  a  Magnetic  Ticld. — Lopuchin  and 
.A.FANASIEFF. — An  account  of  experiments  in  which  they  studied  the 
variation  of  capacity  undergone  by  a  vacuum  tube  in  a  magnetic  field. 
They  found  that  there  is  a  close  correspondence  between  luminosity 
and  capacity.  They  used  Borgmann's  method  for  the  determination 
of  very  small  capacities,  and  compensated  the  capacity  of  the  vacuum 
tube  by  means  of  two  burettes  containing  mercury.  They  used  a 
string  interrupter  which  was  kept  going  at  a  uniform  rate  by  con- 
trolling the  note  emitted  by  it.  The  axis  of  the  tube  was  placed 
either  parallel  or  perpendicular  to  the  lines  of  magnetic  force.  In 
the  first  case,  the  capacity  was  perceptibly  diminished  by  exciting  the 
magnetic  field,  whereas  in  the  second  case  it  was  strongly  increased. 
The  luminosity  changes  in  a  corresponding  manner.  As  long  as  the 
tube  is  not  luminous  the  capacity  of  the  tube  is  constant.  The 
capacity  of  the  electrodes  alone  is  then  brought  into  play.  The 
capacity  of  the  tube  is  a  maximum  at  a  pressure  of  i  mm.  At  about 
0.05  mm.  it  suddenly  falls,  and  the  luminosity  disappears  at  the  same 
time.  The  magnetic  effect  is  strongest  at  pressures  at  which  the 
cathode  rays  begin  to  appear.  At  a  pressure  of  0.07  mm.  the  mag- 
netic field  simply  extinguishes  the  light,  if  the  position  of  the  tube  is 
axial.  With  an  equatorial  field,  the  maximum  magnetic  effect  occurs 
at  a  pressure  of  5  mm.  At  very  high  vacua,  when  the  tube  remains 
quite  dark,  the  magnetic  field  always  increases  the  capacity  of  the 
tube. — From  Phys.  Zeit.,  November  i ;  Lond.  Elec,  November  20. 

Magnetic  Manganese  Alloys. — Hensler. — An  account  of  measure- 
ments showing  that  alloys,  made  from  practically  non-magnetic 
metals,  may  be  magnetic.  The  best  results  were  obtained  with  a 
copper  alloy  containing  26.5  per  cent,  of  manganese  and  14.6  per 
cent,  aluminum,  i.  e.,  manganese  and  aluminum  in  nearly  atomic 
proportions.  This  alloy  showed  an  induction  of  several  thousand 
units  in  fields  ranging  from  20  to  150  units.  A  considerable  improve- 
ment was  obtained  by  keeping  it  at  110°  C.  in  boiling  toluol  for  two 
days;  the  induction  was  then  4.500  units  in  a  field  of  10  units  and 
5,500  in  a  field  of  150  units.  When  the  percentage  of  aluminum  was 
reduced  to  3.6,  the  alloy  ceased  to  be  magnetic.  Similar  results, 
although  not  so  good,  were  obtained  with  tin  instead  of  aluminum. 
Arsenic,  antimony,  bismuth  and  boron  also  yield  magnetizable  alloys. 
— From  Verh.  Deuf.  Phys.  Ges.,  June  12;  Lond.  Elec,  November  6. 
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REFERENCE. 

Conductivity  of  Selenium. — Van  Aubel. — An  account  of  experi- 
ments in  which  he  found  that  besides  being  subject  to  variation  by 
light  and  by  Rontgen  rays,  the  conductivity  of  selenium  is  also  af- 
fected by  rays  emitted  by  hydrogen  peroxide,  by  essence  of  turpen- 
tine and  by  certain  bodies  (like  india  rubber  and  camphor)  after 
they  have  been  exposed  to  the  action  of  ozone. — From  Fhys.  Zeit., 
November  i  ;  Lond.  Elec.,  November  20. 

Electro-Chemistry  and  Batteries. 

■  Edison  Acciiinulator. — Hosi'rr.\LiEK. — An  account  of  a  series  of 
tests  which  he  has  made  with  the  Edison  nickel-iron  storage  battery, 
simultaneously  with  other  tests  made  by  the  Central  Laboratory  of 
Electricity  in  Paris.  He  made  a  series  of  21  charges  and  discharges, 
partly  under  so  severe  conditions  that  a  lead  cell  would  have  been 
put  out  of  service,  while  the  Edison  cell  was  not  hurt.  In  the  twelfth 
discharge  the  cell  was  discharged  nearly  short-circuited,  but  had  in 
the  thirteenth  discharge,  two  days  later,  nearly  the  same  capacity; 
and  the  same  was  the  case  in  the  fourteenth  discharge,  more  than 
three  weeks  later,  the  battery  having  remained  at  rest  in  a  charged 
condition  during  this  time.  From  his  tests  and  those  of  others  he 
concludes  that  the  Edison  battery  can  be  used  with  charge  and  dis- 
charge rates  which  would  be  excessive  for  the  lead  cell,  while  the 
Edison  battery  is  not  hurt,  nor  does  it  lose  any  considerable  amount 
of  capacity.  From  curves,  given  by  the  author,  it  appears  that  the 
ampere-hour  capacity  was  about  175,  162,  160,  155  for  discharges  at 
30,  60,  90,  120  amp.,  respectively.  The  difference  between  the  mean 
voltage  at  the  terminals  for  discharges  at  30  and  120  amp.  was  less 
than  0.2  volt.  The  durability  of  a  storage  battery  is  indicated  by 
the  total  energy  given  by  the  battery  during  its  life  per  kilogra^in  of 
its  weight.  The  best  lead  cell,  tested  in  the  accumulator  tests  of  the 
French  Automobile  Club  in  1899  gave  1.5  kw-hour  per  kg.  (Fulmen 
cell).  The  tests  of  the  Edison  battery  have  shown  that  it  has  a 
capacity  at  least  twice  as  great.     The  disadvantages  of  the  Edison 
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DISCHARGE    CURVES    OF     EDISON     CELLS. 

cell  are  its  higher  price  and  the  fact  that  its  useful  voltage  is  about 
I.I,  against  1.9  for  the  lead  cell.  This  means  more  cells,  more  con- 
nections, etc.  The  efficiency  of  the  lead  cells  in  the  Automobile  Club 
tests,  for  the  low  charge  and  discharge  rates  used,  was  between  70 
and  75  per  cent.  The  efficiency  of  the  Edison  battery,  when  charged 
at  60  amp.  and  discharged  at  varying  rates,  was  50  per  cent.  The 
author  states,  however,  that  this  superiority  of  the  lead  cell  is  only 
apparent,  since  a  fair  comparison  would  require  equal  rates  of  charge 
and  discharge.  The  adjoining  diagram  gives  some  curves  which 
are  characteristic  for  the  Edison  cell  and  show  its  adaptability  to 
automobile  purposes,  especially  the  possibility  of  its  use  with  high 
discharge  rates.  The  curves  give  the  watt-hours  per  kilogram  as 
function  of  the  watts  per  kilogram.  IV,  V,  VI  are  the  curves  for 
lead  cells  (Contal.  Fulmen,  Blot-Fulmen,  respectively),  while  I,  II, 
III  are  curves  for  the  Edison  battery,  as  determined  by  three  different 
experimenters.  The  difference  in  the  appearance  of  the  two  sets  of 
curves  is  very  pronounced  and  shows  that  the  Edison  battery  can  be 
worked  at  very  wide  limits  of  discharge  rates,  utterly  impossible 
with  the  lead  cell.  The  volume  of  the  Edison  cell  per  normal  watt 
is  smaller  than  that  of  the  lead  cell ;  the  volume  per  watt-hour,  how- 
ever, is  greater.  The  author  concludes  that  the  Edison  accumulator 
represents  an  important  and  incontestable  advance  for  electric  auto- 


mobile purposes,  and  that  its  advantages  assure  to  it  numerous  ap- 
plications.— L'Industrie  Elec.,  November  10. 

Electrode  position  of  Aluminum  from  Aqueous  Solutions. — Mc- 
Dermott. — A  communication  in  which  the  author  gives  a  solution 
for  the  deposition  of  aluminum  not  hitherto  used.  This  is  made  by 
dissolving  metallic  aluminum  in  a  solution  of  ordinary  copper  sul- 
phate. A  reaction  takes  place  between  the  aluminum  and  the  mono- 
hydrated  sulphate,  with  the  result  of  a  precipitation  of  copper  and 
the  formation  of  a  soluble  basic  aluminalum  salt.  The  solution  is 
ready  for  use  when  the  precipitation  of  the  copper  is  complete,  the 
liquid  then  being  clear  and  the  solution  tasting  strongly  of  alum. 
The  deposition  is  of  a  dull  lead  color  on  the  surface,  but  takes  the 
characteristic  color  of  aluminum  under  the  buffer.  If  the  current  is 
too  strong  or  the  cathode  too  small,  the  deposit  will  consist  of  an 
impalpable  lead-colored  powder.  During  the  deposition  gas  is 
evolved  at  both  plates,  from  which  it  must  be  removed  by  jarring 
the  plates.  On  standing  unused  the  solution  deposits  white  aluminum 
hydroxide  and  is  apparently  changed  into  the  normal  sulphate,  from 
which  as  well  as  from  the  chloride  and  acetate,  the  metal  will  not 
deposit  except  as  the  hydroxide  or  as  a  fine  gray  powder.  An 
e.m.f.  of  about  two  volts  is  required  for  the  process.  A  part  of 
the  metal  may  be  deposited  as  a  powder  and  part  in  the  compact 
form  at  the  same  time. — Am.  Elec,  November. 

Copper,  Nickel  and  Zinc  from  Chloride  Solutions. — Koehler. — 
The  conclusion  of  his  long  and  fully-illustrated  article  on  the  de- 
velopment of  the  various  electrometallurgical  methods  for  producing 
copper,  nickel  and  zinc  from  chloride  solutions.  This  installment 
deals  mainly  with  the  processes  of  Hoepfner  and  Browne  and  with 
the  developments  at  Hamilton  (Frasch  process). — Electrochemical 
hid.,  December. 

Iron  and  Steel  in  the  Electric  Furnace. — Goldschmidt. — An  illus- 
trated translation  of  his  paper  read  before  the  International  Congress 
for  Applied  Chemistry  on  electric  furnace  processes  for  iron  and 
steel.  Very  complete  information  is  given  on  the  Stassano  process, 
and  some  information  also  on  the  processes  of  Keller,  Heroult  and 
Kjellin. — Lond.  Elec,  November  20. 

Endosmosis. — Bredig  and  Schwerin. — Two  papers,  read  before 
the  International  Congress  for  Applied  Chemistry.  The  paper  by 
Bredig  deals  with  the  theory  of  electric  endosmosis  and  its  applica- 
tion to  colloidal  solutions.  The  paper  by  Schwerin  deals  with  the 
application  of  endosmosis  to  removing  water  from  peat  bog,  an  ab- 
stract of  this  paper  being  found  under  "Power."— Electrochemical 
Ind.,  December. 

Theory  of  Colloidal  Solutions. — Perrin. — An  article  in  which  the 
author  puts  forward  the  theory  that  every  colloidal  solution  is  made 
up  of  granules,  invisible  in  the  microscope,  but  much  more  bulky 
than  the  molecules,  and  charged  electrically.  The  author  traces 
the  development  of  these  granules  from  the  first  conglomeration  of 
atoms. — From  Comptes  Rendus,  October  12;  Lond.  Elec,  October  30. 

Course  in  Electrochemistry. — Tucker. — An  illustrated  article  in 
which  the  author  gives  laboratory  notes  on  exercises  in  practical 
electrochemistry,  which  were  prepared  for  use  in  the  electrical  engi- 
neering department  of  Columbia  University,  to  give  the  students 
familiarity  in  the  practice  of  electrochemistry,  and  particularly  in  the 
use  of  the  electric  furnace.  General  instructions  are  given  and  partly 
illustrated  by  diagrams. — School  of  Mines  Quart.,  July. 
Units,  Measurements  and  Instruments. 

Capacities  as  Multipliers  for  Electrostatic  Voltmeters. — Benischke. 
— .\  communication  referring  to  the  recent  paper  of  Marchant  & 
Worrall  (Digest,  October  24).  The  principle  of  using  low-reading 
static  voltmeters  for  high-tension  measurements  on  alternating-cur- 
rent circuits,  by  connecting  two  condensers  in  series  across  the  circuit 
and  connecting  the  voltmeter  in  shunt  with  the  larger  condenser,  has 
been  used  for  two  years  by  the  Allgem.  Electr.  Ges.,  of  Berlin,  which 
manufactures  apparatus  for  this  purpose  up  to  40,000  volts.  With 
higher  voltages,  however,  not  two,  but  three  or  four  condensers  in 
series,  are  employed. — Lond.  Elec,  November  20. 


New  Books. 


A  Handbook  for  the  Electrical  Laboratory  and  Testing  Room. 

By  J.   A.   Fleming,   D.Sc,   F.R.S.     Volume   II.     London:    The 

Electrician    Printing   and    Publishing    Company,    Limited.      622 

pages,  i88  illustrations.     Price,  14  shillings. 

This  is   the  second   and   completing   volume   of   a   work,  the   first 
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volume  of  which  n|i|>t:irr(l  in  i<x)l.  ll  ilrals  with  the  iiu-.isurenicnt 
and  ti'sls  of  electric  i|iiantily,  energy,  capacity,  iniliiction,  phutuinetry, 
magnets  and  iron,  dynamos,  motors  and  transformers.  These  sub- 
jects are  considered  in  five  chapters. 

The  book  is  excellently  adapted  for  text-book  service,  and  for  a 
volume  of  reference  in  electrical  laboratories.  It  is  also  modern  and 
up  to-date.  The  ilcscriptions  arc  distinct  and  the  type  is  clear.  The 
mathen)alical  treatment  is  also  excellent,  the  author's  ability  in  this 
direction  being  well  known.  The  nDiatimi  ;uid  symbols  employed 
apjjcar  to  be  mainly  in  conformity  with  the  international  system,  for 
which  much  praise  is  due.  Thus,  current  strengths  appear  under 
the  symbol  I,  which  is  international,  although  occasionally  they 
appear  under  A,  which  is  uncanonical. 

An  unfortunate  dctinition  appears  in  the  cli.iplcr  011  magnetic  test- 
ing. Mere  the  C.G.S.  unit  of  magnetic  (lux  is  named  a  "line," 
although.the  nearly  universal  international  usage  calls  it  a  "maxwell," 
following  the  resolutions  of  the  Paris  International  Electrical  Con- 
gress of  1900.  Moreover,  10"  C.G.S.  units  of  magnetic  flux  are  named 
one  "weber,"  which  is  an  unfortunate  name,  and  an  unfortunate  mag- 
nitude, naturally  leading  to  the  use  of  the  earth  fitiadrant  as  the  imit 
of  length  in  magnetic  equations. 

There  is  a  good  bibliographical  list  at  the  ctul  of  cacii  chapter.  The 
book  deserves  to  be  found  in  every  electrical  laI)oratory,  and  to  be 
studied  by  all  students  of  electrical  testing. 


Calend.ar  of  Invention   and  Discovery.     By  John   Cassan   Wait. 

New   York :   McGraw   Publishing   Company.     Cloth,   illustrated. 

Price,  $1.00;  Wall  Calendar,  price,  60  cents. 
This  is  a  remarkable  little  book,  if  book  it  can  be  called,  although 
that  word  seems  as  much  a  misnomer  as  calendar.  It  is  in  reality 
an  encyclopedic  epitome  of  scientific  biography,  and  the  scope  and 
range  of  it  can  perhaps  be  best  explained  by  taking  some  one  indi- 
vidual day  or  topic.  This  again  is  difficult,  as,  for  example,  taking 
the  subject  of  telegraph,  we  find  it  referred  to  under  no  fewer  than 
30  different  dates.  Taking  the  page  devoted  to  April  27,  we  find  it 
devoted  in  part  to  Prof.  Morse,  who  was  born  on  that  day,  1791. 
There  is  a  brief  biographical  sketch  and  the  date  of  his  death.  There 
is  also  a  poetical  quotation  from  Lowell  on  the  telegraph,  and  other 
pithy  little  citations  of  verse.  This  is  a  very  neat  little  treatment  of 
the  subject;  On  the  same  page,  however,  appears  Andronicus,  the 
Grecian  architect.  This  again  has  a  citation  from  Lowell  and  a 
number  of  references  to  architectural  achievements.  There  is  no 
particular  reason  why  Andronicus  should  be  assigned  to  this  day, 
but  the  material  fills  out  the  page  interestingly.  Five  minutes  each 
morning  can  be  spent  to  advantage  running  one's  eye  over  such  text. 
Under  February  11  we  have  a  neat  little  biographical  sketch  of 
Edison,  who  was  born  on  that  day,  1847,  and  of  William  Kelly,  the 
iron  and  steel  inventor,  who  died  February  11,  1888.  There  are  two 
poetical  quotations  accompanying  these  biographies  and  on  the  oppo- 
site page  are  two  illustrations,  one  of  which  shows  Edison  in  his 
laboratory  contrasted  with  a  philosopher  in  his  laboratory  of  the 
old  school. 

As  a  general  thing,  the  page  opposite,  or  back  of  the  calendar  page. 
is  left  blank  for  notes,  and  the  type  is  printed  vertically,  up  and 
down,  the  page  in  two  columns,  instead  of  across,  horizontally.  The 
matter  thus  presented  for  hundreds  of  individuals  and  hundreds  of 
inventors  is  in  remarkably  compact  shape  and  evinces  an  incredible 
amount  of  intelligent  research  and  application.  Moreover,  it  is  easy 
to  find  any  particular  reference  as  there  are  four  separate  indices ; 
one  of  illustrations,  one  of  poetical  quotations,  one  of  persons,  and 
one  of  topics  or  inventions.  This  little  book,  therefore,  is  not  only 
a  very  excellent  thing  to  have  in  one's  own  possession,  but  a  timely 
and  appropriate  gift  at  this  season  of  the  year  for  anyone  devoted 
to  scientific  or  mechanical  pursuits.  We  doubt  if  Mr.  Wait  can  ever 
recoup  himself  for  the  time  and  thought  expended  on  it;  but  it 
should  enjoy  a  large  circulation,  either  in  the  book  form  or  in  the 
wall  cnleiidar  form,  the  price  of  which   is  equally  roa'^rin.nhle. 


New   York    Electrical  Trades  Society   Annual   Meeting. 


ship.  Mr.  b'reilenck  V'ose,  Hccretary  of  the  National  Credit  Asso- 
ciation of  the  indtislry,  was  present  from  Chicago  and  addressed 
the  nieetiiiK  in  regard  to  the  advantagci  nccured  by  the  Society'! 
work,  and  the  prupused  new  branches  to  which  efTorl  iiuKiit  be 
ilirected.  The  following  dircclcjrs  were  thru  elected  f<ir  the  ensuing 
ye;ir:  Messrs.  Keed,  Hennis,  Schwartz,  Gorman,  Marshall,  Dale, 
and  (jallahcr.  Uwing  to  the  lateness  of  the  liour,  the  election  of 
otlicers  did  not  lake  place,  but  it  is  understood  the  present  list  will 
be  re  clecled.  Mr.  K.  I'..  Gallaher  was  again  chosen,  for  the  seventh 
or  eighth  lime,  as  delegate  of  the  Society  to  the  National  Electrical 
Credit  Convention,  at  which  all  the  cities  or  centers  are  represented. 
After  the  regul;ir  business  an  admirable  dinner  was  served  by  Mus- 
chenheini,  at  which  not  less  than  50  or  (lO  sat  down.  The  table  was 
dressed  with  (lowers  and  illuminated  prettily  with  incandescent 
lamps,  and  the  arrangements  rcllecied  great  credit  on  Messrs.  Gal- 
laher and  Dale,  who  orgaiii/cd  the  affair.  President  H.  A.  Reed 
look  the  chair  and  after  dinner  opened  with  some  pertinent  remarks. 
Mr.  Wheeler,  representing  the  credit  clearing  house,  of  Chicago, 
presented  the  jilan  of  a  most  iniresting  scheme  for  imparting  in- 
lormalion  to  members  regarding  credits.  He  was  heard  with  deep 
.iltention.  Mr.  E.  Ward  Wilkins,  of  Philadelphia,  made  a  felicitous 
.ind  amusing  speech,  aiul  timely  remarks  were  also  made  by  Messrs. 
F.  Vose,  T.  C.  Martin  and  R.  E.  Gallaher.  Altogether  a  most  en- 
joyable and  profitable  meeting  was  had,  and  the  first  dinner  was 
such  a  success  it  is  certain  the  event  will  become  an  annual  fixture. 
Secretary  Eckert  and  the  other  officers  received  many  congratu- 
lations. 


Telephone  Convention   Exhibits. 


The  annual  meeting  of  the  New  York  Electrical  Trades  Society 
was  held  at  the  Arena.  New  York  City,  on  the  evening  of  December 
8,  when  there  was  a  large  attendance.  This  useful  body  is  continu- 
ing to  do  excellent  service  in  a  quiet  and  unobtrusive  manner,  and 
the  reports  of  the  secretary  and  treasurer  both  showed  the  Society 
to  be  in  a  flourishing  condition,  with  steady  acccFsions  in  membef- 


By  Special  Telegram. 

The  exhibits  at  the  Independent  Telephone  Convention  in  Chicago, 
December  8,  9  and  10,  were  under  the  direction  of  Mr.  C.  E.  Tripp, 
of  the  Auditorium  Hotel.  The  following  concerns  exhibited  ap- 
paratus, etc. : 

The  Amekica.n  Sto.ve  Co.nduit  Co.mi'any  was  represented  by  G. 
Painter  and  W.  W.  Smythe. 

Fkan'k  B.  Cook  TEi.KrHO.NE  Accessories  were  represented  by  B. 
B.  Cook,  J.  Cook,  R.  Roy  Cook,  F.  A.  Parker  and  C.  E.  White. 

Chicago  Nut  Company  was  represented  by  C.  F.  Hessinger. 

Kellogg  Switchboard  &  Supply  Company  was  represented  by 
W.  W.  Dean,  chief  engineer ;  A.  E.  Barker,  sales  manager ;  F.  J. 
Dommerque,  special  representative ;  P.  W.  Bossert,  St.  Louis  repre- 
sentative;  H.  N.  Ferris,  R.  H.  Manson,  W.  J.  Gunn,  G.  L.  Ains- 
worth,  W.  R.  Hines,  G.  H.  Lutz,  C.  B.  Forest,  H.  E.  Krause,  R.  S. 
Mueller,  A.  B.  Kratz. 

The  Automatic  Electric  Company  was  represented  by  H.  D. 
Critchfield,  J.  F.  Crook,  H.  S.  Durant,  F.  Lucia.  H.  D.  Ogden  and 
W.  E.  Cook.  The  exhibit  was  unusually  interesting,  as  showing  the 
automatic  telephone  outfit  connected  with  the  Chicago  automatic 
exchange,  and  also  part  of  the  10.000  exchange  in  operation. 

The  Valentine  Clark  Company  was  represented  by  E.  L.  Clark, 
F.  L.  McGillan,  and  showed  photographs  of  pole  yards. 

The  Miller  Anchor  Company  was  represented  by  President  G. 
H.  Miller  and  F.  B.  Miller,  vice-president,  with  a  line  of  Miller 
anchors  for  poles  and  augers. 

The  Allen  Hussey  Company  interior  telephone  system  w-as  rep- 
resented by  President  C.  J.  Hufif  and  Secretary-Treasurer  J.  F. 
Boland. 

The  Nicholas  Selector  Company,  of  Rochester,  N.  Y.,  repre- 
sented by  C.  E.  Nicholas,  exhibited  its  party  line  selective  device 
for  rural  service. 

The  Western  Telephone  Manufacturing  Company  was  repre- 
sented by  Mr.  J.  E.  Keelyn,  manager;  Mr.  W.  G.  Peacock,  engineer; 
and  Mr.  E.  Schwartz.  The  company  distributed  small  jacks  and 
cord  on  pins  as  souvenir?. 

The  Indiana  Steel  &  Wire  Company  was  represented  by  R. 
Miller,  the  secretary  and  sales  agent,  and  E.  F.  Kitselman,  general 
manager. 

Warner  Electric  Company,  Muncie,  Ind..  was  represented  by 
Mr.  F.  W.  Warner,  in  behalf  of  his  pole  changer. 

The  Chicago  Telephone  Supply  Company,  of  Elkhart,  Ind.,  was 
represented  by  Messrs.  G.  A.  Briggs  and  B.  L.  McCoy. 

The  General  Engineering  Company,  E.  W.  Hammer,  presi- 
dent, and  H.  J.  Minhinnick,  secretary,  showed  photographs  and  plans 
of  plants  constructed. 

New  Ha\-en  Novelty  Company,  H.  Grant  Thompson,  treasurer, 
and  Charles  Luke,  manager,  made  an  exhibit  of  its  brass  splicing 
sleeves,  potheads,  etc. 
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Chicago  Writing  Machine  Company,  R.  H.  Hill,  general  man- 
ager, and  F.  VV.  Pardee,  corresponding  secretary,  had  an  exhibit  of 
the  adjuslaphone. 

RoiiKKT  Watson,  of  Menominee,  Mich.,  was  represented  by  M. 
E.  Brown  and  A.  D.  Watson,  who  had  a  miniature  representation  of 
a  pole  yard. 

Monarch  Telephone  Manufacturing  Company  was  represented 
by  W.  H.  Trimm,  sales  manager,  and  J.  C.  Hubacher,  secretary,  as 
well  as  C.  E.  Yaxley,  general  manager.  The  exhibit  included  some 
interesting  special  features,  such  as  transmitters  working  in  water. 
One  of  the  instruments  had  gone  through  fire  at  Webster  City,  and 
one  through  flood  at  East  St.  Louis. 

National  Wire  Company,  of  New  Haven,  Conn.,  was  represented 
by  Mr.  R.  B.  Abbott,  Chicago  sales  agent,  who  made  demonstrations 
with  the  wire  meeting  Western  Union  standard  requirements. 

Crouse-Hinds  Company,  of  Syracuse,  N.  Y.,  were  represented 
by  Mr.  F.  F.  Skeel,  Western  manager,  who  showed  a  new  guy  anchor 
and  method  of  installation. 

Moon  Manufacturing  Company  were  represented  by  Mr.  H.  H. 
Procunier,  manager. 

Mr.  F.  H.  Wood  showed  a  line  of  terminal  leads. 

Chicago  Die  and  Electrical  Company  was  represented  by  Mr. 
M.  L.  Bowker,  with  a  line  of  electrical  fuses. 

Vesta  Storage  Battery  Company  was  represented  by  Mr.  D.  P. 
Perry,  vice-president. 

Eureka  Electric  Co.mpany  was  fitly  represented  by  President 
I.  J.  Kusel  and  Messrs.  H.  K.  Kusel  and  H.  Rosenow. 

McRoY  Conduits  were,  as  usual,  spoken  for  by  E.  F.  Kirkpatrick. 

Elliott  Addressing  Machine  Company  was  represented  by  Mr. 
R.  St.  John. 

Signalphone  Company,  of  Milwaukee,  was  represented  by  Super- 
intendent E.  E.  Salisbury  and  R.  R.  Rogers,  salesman. 

H.  B.  Camp  Company  was  represented  by  Mr.  J.  A.  Hammett, 
sales  agent. 

Gordon  Battery  Company,  of  New  York,  was  represented  by 
Mr.  E.  M.  Deems,  Western  agent. 

Wiliia MS- Abbott  Electric  Company,  of  Cleveland,  was  repre- 
sented by  President  L.  Sands  and  J.  A.  Wright. 

W.  J.  Barr  Manufacturing  Company,  of  Cleveland,  was  repre- 
sented by  President  W.  J.  Barr  and  L.  J.  Lebornew,  in  the  trans- 
mitter arms. 

Fulmer,  Kuester,  Schroeder  Company  was  represented  by  D. 
M.  Fulmer,  J.  W.  Fulmer  and  H.  C.  Miller,  who  had  small  cedar 
poles  with  cross  arms  placed  in  the  halls  and  in  the  room. 

Central  Telephone  &  Electric  Company  was  represented  by  J. 
S.  Cumn  iiig,  president;  C.  H.  Wallace,  vice-president;  W.  F.  Gra- 
dolph,  engineer. 

W.  H.  Anderson  &  Sons  were  represented  by  W.  R.  Anderson 
and  T.  H.  Tapp. 

Stround  Telephone  Specialty  Company  was  represented  by  H. 
D.    Stround. 

North  Electric  Company,  of  Cleveland,  had  an  exhibit,  includ- 
ing photographs  of  work  installed.  It  was  represented  by  C.  H. 
North,  president;  R.  Hendrickson,  G.  B.  Pratt  and  F.  F.  Safif. 

Standard  Underground  Cable  Company  was  represented  by  J. 
R.  Wiley. 

Sterling  Electric  Company,  Lafayette,  Ind.,  gave  away  minia- 
ture telephones  as  souvenirs.  It  was  represented  by  W.  E.  Doo- 
little,  president;  H.  A.  Taylor,  vice-president  and  secretary;  S.  B. 
Fowler,  electrical  engineer;  H.  S.  Bullock,  superintendent;  H.  T. 
Doolittle,  purchasing  agent;  Evan  Shelby,  sales  manager;  K.  V. 
Murry,  traveling  representative;   G.  W.  Metcalfe. 

F.  Bissell  Company,  of  Toledo,  O.,  was  represented  by  W.  S. 
Bissell,  M.  S.  Walker  and  E.  B.  Terry. 

Illinois  Electric  Company  was  represented  by  M.  McNeill,  Jr., 
and  C.  J.  Litscher,  who  distributed  souvenirs  of  a  healing  nature. 

Kester  Electric  Manufacturing  Company  was  represented  by 
A.  J.  Witherell,  president ;  F.  G.  Dickerson,  manager,  and  J.  K. 
Goodman. 

Nagel  Collins  Manufacturing  Company  exhibited  a  line  of 
enclosed   fuses. 

Among  the  companies  present  imt  making  an  exhibit  were  the 
Western  Lumber  &  Pole  Company,  of  Denver,  B.  F.  Vreeland.  presi- 
dent;  the  Malthy  Lumber  Company,  handlers  of  Michigan  white 
cedar  poles,   etc.,   represented   by   E.   E.   Reynolds ;   Lindsley   Bros.' 


Company,  represented  by  E.  A.  Lindsley  and  J.  A.  Navarre ;  El- 
more, Fowler,  Jacobs  Company,  J.  H.  Fowler  president,  E.  Elmore, 
secretary;  National  Carbon  Company,  M.  B.  Moffett  and  F.  W. 
Ward;  F.  B.  Badt  Company,  F.  B.  Badt  and  G.  M.  Willis;  Gould 
Storage  Battery  Company,  E.  L.  Draffen;  C.  L.  Peirce,  Jr.;  C.  J. 
Huebel  Company,  Menominee,  Mich.,  poles;  Crawfordsville  Wire 
Nail  Company. 


English  Report  on   the  Edison  Storage  Battery. 


Some  months  ago  we  printed  an  abstract  of  the  report  from  Mr. 
W.  Hibbert,  an  English  engineer,  on  the  Edison  storage  battery,  and 
we  give  below  the  principal  points  of  a  further  report  made  by  Mr. 
Hibbert 

The  standard  atUomobile  cell  is  of  rectangular  shape.  It  stands  13 
in.  high  (over  all)  and  measures  5.1  by  3.5  in.  horizontally,  the 
weight  being  17.8  pounds.  It  contains  14  positive  and  14  negative 
plates.  Each  plate  is  made  of  sheet  steel,  nickel-plated,  punched  with 
18  rectangular  holes.  In  each  of  these  holes  is  inserted  a  flat  pouch 
or  pocket  containing  the  active  material.  The  walls  of  these  pockets 
are  perforated  by  exceedingly  fine  short  slots,  through  which  the 
liquid  can  penetrate.  Thus  the  current  can  easily  pass  to  and  from 
the  active  material  contained  in  the  pocket. 

Both  positive  and  negative  plates  are  alike,  except  in  respect  to 
the  active  materials.  The  pockets  on  the  negative  plate  contain 
finely-divided  iron,  those  on  the  positive  contain  peroxide  of  nickel. 

The  liquid  is  a  20-per-cent.  solution  of  potash.  This  sufifers  no 
change  during  the  action  of  the  cell,  except  the  loss  of  a  small  quan- 
tity of  water,  which  is  decomposed  while  the  cell  is  being  charged. 


fig.  i.^four  cells  and  tray. 

.\s  an  immediate  consequence,  a  small  quantity  of  liquid  suffices. 
It  is  wanted  simply  to  play  the  part  of  an  electrolytic  conductor, 
and  in  no  way  to  provide  active  material  in  the  ordinary  sense.  The 
plates  may,  therefore,  be  fixed  very  near  each  other,  for  the  narrow 
intervening  space  allows  a  perfectly  adequate  supply  of  potash 
solution. 

The  proximity  of  the  plates  does  not  apparently  involve  danger 
of  short-circuiting.  The  plates  are  thin,  but  being  made  of  steel, 
their  rigidity  is  exceptionally  good.  Mechanical  stability  is  further 
assured  by  vulcanized  rubber  separators,  the  whole  forming  a  com- 
pact mass  calculated  to  resist  all  the  ordinary  mechanical  shocks  it 
is  likely  to  undergo.  Mr.  Hibbert  says  that  the  only  special  mechan- 
ical difficulty  which  occurred  to  him  was  the  chance  that  the  gases 
evolved  during  a  charge  might  eject  some  of  the  active  material  from 
the  pockets.  He  therefore  watched  the  pockets  carefully,  especially 
during  very  heavy  charges,  but  without  finding  any  evidence  of  loss. 

The  cell  is  sealed  in  its  steel  case.  Two  stout  connecting  pins 
(from  the  positive  and  negative  plates,  respectively)   come  through 
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Iiiiuid  liKlu  biislics  of  \  iilcaiii/i'il  iiilibcr.  Tlu-iic  puis  ;iic  made 
slightly  conical,  as  are  also  the  coiincctor<i  which  fii  on  Ihcin,  and 
the  nieclianiia!  finish  and  easy  srip  of  ihih  Iciiiiinal  add  lo  the  value 
of  the  hatitry.  .\  fiiitlicr  advaiitaKe  lies  in  tiic  fact  thai  these  con- 
necting pins  have  a  much  higher  specific  conductivity  than  those  of 
the  ordinary  type  of  accumulators. 

On  the  top  of  the  ca.se  (Fig.  5)  tlicre  are  also  (a)  a  spring  stopper, 
with  riihlHT  (laiine,  cuveritin  a  Imlc  by  whicli  the  electrolyte  is  intro- 
duced, or  distilled  water  added  from  time  to  tune;  (b)  a  vent  hole 
guarded  by  a  gravity  valve.  This  provides  for  the  escape  of  the  gas 
evolved  during  diarge.  The  hole  and  valve  are  covered  by  a  gau/e 
nipple,  which  prevents  escape  of  .spray  while  allowing  gas  to  pass. 

Tiic  e.ni.f.  is  1.33  volt,  and  the  internal  resistance  0.0013  ohm.  The 
output  at  (X)  amp.  is  jio  watt-hours,  or  at  the  rate  of  11. 8  watt  hours 
per  pound  of  cell.  When  the  cell  is  examined  as  to  discharging 
values  its  excellence  becomes  most  pronounced.  At  hish  rates  of  dis- 
charge rising  to  many  times  the  normal,  it  sutlers  no  appreciable 
polarization,  and  therefore  recovers  its  normal  voltage  almost  in- 
stantaneously when  the  current  returns  to  an  ordinary  value. 


n  a. 

^ 

a.s 
30 
60 
90 

120 

ISO 

aoo 


S  hrs.  46  mill. 
3  hrs.  51  min. 
I  lir.  51  mill. 
I  hr.  21  mill 
I  lir.  J  mill. 
4.:  minutes 


173 
171 
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142 


s 
u  a 

>-  o 


u  a 

100 

99 
96.5 

93<i 

89 

82 


The  above  table  exhibits  the  actual  and  relative  output  of  the 
Edison  cell  at  varying  discharge  rates. 

It  is  stated  in  the  report  that  while  some  approach  has  been  made 
to  the  above  output  of  11. 8  watt-hours  per  pound  of  cell  by  special 
lead  cells,  the  design  has  involved  a  very  early  fall  of  capacity  and 
a  rapid  deterioration.      If  the  siiecific  output  of  the   Edison  cell   is 


partly  bccau.sc  of  the  heavy  current  passing  through  the  cell.  It  wai 
found  that  the  cells  were  not  at  all  the  worse  for  being  exposed  to 
such  a  high  icmprralnre.  One  of  the  smaller  cells  was  short-circuited 
for  48  hours  and  after  a  sulisei|uent  lengthy  charge  it  gave  a  dis- 
charge of  somewhat  less  than  normal,  and  after  a  second  charge  it 


FIG.  3. — TWO  PARTS  OK  POCKET   WITH   LOOSE  ACTIVE  MATERIAL,  ALSO 
LOADED   POCKET. 

had  fully  recovered.  In  order  to  ascertain  the  readiness  with  which 
the  cell  recovered  from  an  excessive  transient  discharge  (such  as 
often  occurs  in  traction  work),  discharges  were  alternated  from  60 
to  230  amp.,  a  careful  watch  kept  on  the  voltmeter  to  see  how  the  cell 
responded  to  the  variation  in  current.  Recovery  was  practically  in- 
stantaneous, the  voltmeter  (.■oiiiing  back  to  its  upper  reading  almost 
immediately. 

Tests  were  made  at  high  discliarge  rates  as  follows:    After  charg- 
ing for  one  hour  at  177  amp.,  the  cell  in  discharging  gave  124  amp.- 


FIG.    2. — FINISHED    Pi,ATE,    GRID    .AND   POCKETS. 

compared -with  that  of  the  better  class  of  lead  cells  made  for  trac- 
tion purposes,  it  will  be  found  that  it  is  from  25  to  50  per  cent, 
greater.  Moreover,  the  output  of  the  cell  does  not  change  during  a 
run  on  ordinary  roads  amounting  to  1,700  or  1,800  miles,  while  if 
the  comparison  were  made  after  the  two  types  of  cells  had  been  run 
over  1,000  or  1.500  miles,  the  superiority  of  the  Edison  cell  would 
be  very  pronounced. 

In  some  tests  made  by  Mr.  Hibbert  the  temperature  arose  to  some- 
thing like  53°  C,  partly  by  reason  of  high  external  temperature  and 


FIG.   4. — HARD   RUBBER  PLATE-SEPARATORS   AND  CELL  INSULATING  PLATE. 

hours,  or  70  per  cent.,  of  the  charge;  when  charged  at  the  rate  of 
150  amp.  an  hour,  it  gave  107  amp. -hours  on  discharge,  or  71  per 
cent,  of  the  discharge;  and  when  charged  at  the  rate  of  205  amp.  for 
one  hour,  on  discharge  it  gave  142  amp.-hours,  or  70  per  cent,  of  the 
discharge.  Experiments  on  excessive  rates  of  discharge  indicated 
that  when  the  potential  difference  reaches  the  value  .9  volt,  it  falls 
very  rapidly  with  currents  of  ordinary  value.  If  the  discharge  be 
kept  up,  the  fall  is  arrested  when  the  voltage  reaches  the  value  of 
about   .5  volt,  and  the  current  flows  steadily  for  some  time  at  this 
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lower  pressure.  So  far  as  Mr.  Hibbcri  has  been  able  to  delect,  there 
have  been  no  injurious  effects  as  a  resuh  of  such  low  discharges; 
but  here,  as  in  the  case  of  the  short-ciicuited  cell,  there  is  need  for 
subsequent  excessive  charging. 

Experiments  were  made  on  ihe  luli.-on  cell  both  in  a  charged  and 
discharged  condition.  The  cell  was  discharged  at  60  amp.  imme- 
diately after  charging,  and  gave  170  amp. -hours.  It  was  again  dis- 
charged with  two  days  intervening  between  charging  and  discharg- 
ing, the  result  being  150  amp. -hours,  or  90  per  cent,  of  the  full  dis- 
charge; part  of  the  90  per  cent,  deficiency  was  attributed  to  loss  of 
current  in  the  gases  filling  the  pocket  at  the  end  of  a  discharging 
operation.  The  cell  was  again  charged  and  put  aside  for  26  days 
when  it  yielded  124  amp. -hours.  As  to  efficiency,  at  30  amp.,  the 
watt-hour  efficiency  is  about  66  per  cent. ;  at  60  amp.  it  is  about  60 
per  cent,  and  charged  at  100  amp.  and  discharged  at  60  the  efficiency 
fell   to  aliont  50  per  cent.     Charged  at  the  higher  rate  of   177  amp. 


l-IG.    5. — CO.Ml'LETE   CELL,   CAN,    PL.\TLS    ASSEMIiLEU    AND    COVER. 

and  discharged  at  60  amp.,  the  efficiency  was  almost  exactly  50  per 
cent. 

The  report  gives  an  account  of  a  lengthy  trip  in  an  automobile 
equipped  with  Edison  cells.  The  total  weight  of  the  automobile  with 
two  people  was  950  pounds  and  the  38  cells  of  the  battery  with  their 
case  weighed  700  pounds  exactly.  When  the  automobile  was  turned 
over  to  Mr.  Hibbert  it  had  already  been  driven  about  400  miles  with 
the  battery.  The  run.  which  was  made  partly  in  France  and  partly  in 
England,  extended  from  August  29  to  September  29,  the  total  distance 
being  507  miles,  and  the  daily  runs  varying  from  29  to  771/2  miles. 

Before  starting  on  the  journey  the  battery  was  discharged  and 
yielded  159  amp.-hours,  and  observations  of  the  ammeter  during 
the  various  runs  led  to  the  conclusion  that  about  150  amp.-hours 
were  delivered  per  charge.  In  one  run,  however,  under  very  trying 
conditions  as  to  weather  and  road,  it  was  estimated  that  the  output 
was  at  least  190  amp.-hours,  in  this  case  the  latter  part  of  the  trip 
being  made  with  very  low  battery  voltage.  The  battery  was  re- 
charged without  difficulty  the  next  day  and  no  effect  was  noticed  from 
the  hard  usage  which  it  had  received.  On  one  of  the  days  the  battery 
ran  down  until  the  voltmeter  showed  .75  volt  per  cell,  and  was  then 
charged  for  one  hour  at  150  amp. ;  the  sul)sequent  discharges  on  the 


road  gave  107  amp.-hours,  which  is  71  per  cent,  of  the  charge,  the 
distance  run  having  been  32  miles.  Another  case  of  one  hour's 
charge  of  186  amp.-hours  was  followed  by  a  run  of  31  miles  and  a 
discharge  of  134  amp.-hours. 

The  e.xperiments  at  one  time  were  interrupted  and  the  automobile 
put  aside  for  ten  days  with  the  battery  discharged ;  at  the  end  of  that 
time  it  was  charged  44  minutes  at  about  200  amp.  and  16  minutes  at 
about  120  amp.,  making  a  total  of  180  amp.-hours  in  one  hour.  The 
automobile  then  covered  31  miles,  yielding  134  amp.-hours,  or  giving 
an  efficiency  of  72  per  cent.,  the  same  figure  that  had  been  obtained 
in  laboratory  tests.  During  the  work  on  the  road,  the  capacity  of 
the  battery  did  not  change.  At  Paris  this  was  159  amp.-hours,  and 
at  the  end  of  the  month  the  capacity  was  found  to  be  l.=;8  amp.-hours. 

The  report  gives  some  instructions  as  to  the  care  of  the  Edison 
battery.  The  cell  should  be  refilled  with  water  every  five  or  six 
charges,  and  more  frequent  filling  will  be  necessary  if  there  is  much 
overcharging.  One  important  point  brought  out  on  the  runs  above 
referred  to,  was  the  excellence  of  the  cell  terminals.  From  the  be- 
ginning to  the  end  of  the  500  miles  of  run  not  a  single  terminal  was 
touched,  and  the  terminals  and  connectors  were  not  affected  even 
when  carrying  a  current  of  200  amp.  As  to  frothing,  in  three  or 
four  months  of  continuous  working  with  Edison  cells,  frothing  was 
only  observed  in  one  cell,  and  that  only  on  two  occasions,  lasting  less 
than  one  minute  on  each  occasion.  While  on  the'  road  with  the  bat- 
tery one  or  two  cells  out  of  the  38  frothed  for  a  little  while  after 
i)eing  filled  too  full,  but  only  for  a  few  minutes.  In  several  cases  it 
has  been  found  that  where  cells  have  been  "touched  up"  with  a  bit 
of  oily  waste  they  froth ;  and  oil  and  grease  should  be  avoided  even 


FIG.   0. — CELL  CONNECTORS. 

in  small  quantities,  since  they  may  easily  lead  to  the  formation  of 
soap  and  speedily  cause  frothing.  All  colloidal  bodies,  including 
silicates,  should  be  carefully  excluded.  As  to  the  life  of  the  Edison 
cell,  the  fact  that  in  the  run  made  the  capacity  had  not  been  changed 
I  per  cent,  after  500  miles  gives  reason  for  believing  that  the  life 
of  the  battery  will  certainly  not  be  short. 

A  peculiarity  of  the  cells  used  in  the  experiments  described  is  that 
they  have  an  equal  number  of  positive  and  negative  plates,  but  Mr. 
Edison  has  recently  altered  this  by  assembling  more  positives  than 
negatives  in  the  cell.  Both  Mr.  Edison's  experiments  and  those  of 
Mr.  Hibbert  have  shown  that  the  positive  plates  could  not  absorb  all 
the  oxygen  contained  in  the  negatives  after  discharge. 


Long  Distance  Test  of  the  De  Forest  Wireless 
Telegraph  System. 


On  the  morning  of  Saturday,  December  5,  a  test  was  made  be- 
tween Fort  Wright,  New  London,  and  Fort  Schuyler,  N.  Y.,  a  dis- 
tance of  about  100  miles,  by  the  De  Forest  Company  on  behalf  of 
the  government.  Three  messages  of  about  thirty  words  apiece  were 
sent  by  General  Greely,  of  the  United  States  Signal  Corps,  from 
Fort  Wright  to  Captain  Rcber.  at  Fort  Schuyler.  The  particular 
interest  of  the  test  lies  in  the  fact  that  certain  conditions  were  im- 
posed which  made  it  very  difficult  to  send  a  distance  of  100  miles ; 
namely,  the  height  of  the  antenna:  at  the  two  stations  was  limited 
to  140  ft.,  and  the  power  at  the  sending  end  to  3  kw.  With  such 
short  antennae  and  small  power  the  sending  of  messages  over  this 
distance  is  an  indication  of  the  efficiency  of  the  De  Forest  system. 

The  government  is  erecting  two  stations  in  Alaska  about  too  miles 
apart,  and  General  Greely  wished  to  satisfy  himself  that  messages 
could  be  transmitted  over  this  distance  under  the  conditions  stated. 
Among  those  present  at  Fort  Schuyler  during  the  making  of  the 
test  were  General  Greely  and  Captain  Wildman,  of  the  Signal  Corps, 
and  Dr.  Ives  and  Mr.  Athearn,  the  operator  of  the  De  Forest  Com- 
pany. At  Fort  Schuyler  were  Captain  Reber,  of  the  army,  and 
Messrs.  Easton  and  Hughes,  operators  of  the  De  Forest  Company. 
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New  InteKratiiiK  Watmu-tcr  for  Altcrnuiiinj  Current 

Circuits. 


The  \\'c.sliiiKliuii>c  I'llcctric  &  Maiuifacturiiig  Company  is  now 
inaniifatturinK  an  iiiUKrating  wattmeter,  called  "Type  A,"  wliicli 
contains  some  new  features  in  wattmeter  construction,  designed  to 
give  tile  greatest  decree  of  accuracy,  lu-rmaneiicy  of  calihratinti  and 
convenience  in  iiislailation.  In  general  the  prniciples  upon  which 
it  is  constructeil  are  the  same  as  those  formerly  cniployed,  the 
changes  consisting  in  the  addition  of  new,  anil  the  improvement  of 
olil,  functions  wiihoul  dis]ilacing  any  of  the  characteristics  which 
have  become  well  known  to  the  users  of  W'estinghouse  wattmeters. 

One  of  the  advantages  claimed  for  Westinghousc  wattmeters  is 
the  small  amoimt  of  friction  in  the  moving  element  due  to  its  light 
weight  and  careful  adjustnienl.  In  the  new  type  this  friction  is  still 
further  decreased  by  the  introduction  of  a  inghly  polished  steel  ball 
in  the  bearing  upon  which  the  measuring  disc  rotates,  shown  at  C 
in  Fig.  2.  The  shaft  to  which  the  disc  is  fastened  rests  perpendic- 
ularly upon  the  ball,  a  cupped  sapphire  jewel  with  which  the  shaft 
is  tipped  forming  the  contact  with  it.  A  similarly  cupped  jewel  is 
set  into  the  end  of  the  adjusting  screw,  which  forms  the  lower  half 
of  the  bearing,  and  the  ball  rests  in  the  hollow  between  the  two  cups. 
The  radius  of  the  cups  is  greater  than  that  of  the  ball,  and  the 
contact  surfaces  arc  thus  made  e.vtremely  small. 

There  are  several  advantages  gained  by  the  use  of  the  new  bear- 
ing. In  the  type  generally  used,  containing  a  steel  pivot,  which 
rotates  on  a  jewel,  the  pivot  usually  shows  wear  before  the  jewel 
is  aflccted.  In  the  new  cup  and  ball  bearing,  the  wear  is  distributed 
over  the  entire  surface  of  the  ball  and  is  inappreciable,  the  high 
polish  of  the  latter  remaining  unimpaired  after  long  usage.  There 
is  also  a  lessened  wear  upon  the  jewels,  as  in  this  bearing  there  are 
two  points  of  contact  instead  of  one,  and  the  wear  is  equally  divided 
between  them.  If  one  of  the  jewels  were  destroyed  and  all  of  the 
additional  benefit  gained  by  introducing  a  ball  thus  nullified,  it  would 
still  equal  in  efficiency  the  old  style  pivot  bearing. 

An  additional  advantage  is  gained  by  the  slight  orbital  motion  of 
the  ball,  w-hich  gives  a  rolling  instead  of  a  rubbing  contact  with 
the  jewels,  eliminating  scratching  of  the  surfaces.  Vibration  or 
shock  from  jarring  the  wattmeter  simply  cause  the  ball  to  roll  in 


FIG.     I. — IXTEGRATING    WATTMETER. 

the  bearing.  The  extremely  low  friction  loss  permits  a  delicacy  of 
adjustment  and  affords  a  sensibility  to  small  currents  otherwise 
unequaled,  and  of  particular  value  when  installations  are  running 
under  light  loads,  a  condition  existing  in  the  average  plant  the 
greater  part  of  the  time. 

In  this  type  of  wattmeter  there  is  a  higher  ratio  of  torque  to 
friction  and  a  greater  torque  per  unit  of  weight  in  the  moving  element 
than  in  any  other.  This  is  gained  by  securing  a  high  degree  of  effi- 
ciency in  the  magnets,  and  by  reducing  the  weight  and  friction  in 
the  moving  element  as  much  as  possible.  To  raise  the  torque  by 
increasing  the  induction  in  the  magnets  is  to  incur  a  greater  error 
through  variations  in  frequency,  voltage,  wave  form,  power  factor, 
etc.    The  proportions  are,  therefore,  so  arranged  as  to  minimize  the 


elTnt  iif  such  vanatiniis.  A  high  torque  secured,  however,  by  in- 
creating  the  weight  of  the  moving  parts  incrcascn  the  danger  of  jewel 
trouble,  a  source  of  niuch  annoyance  in  wattmeters  whose  moving 
clenicntH  are  heavy.  In  the  new  type  the  rotating  disc  and  shaft 
weigh  only  about  half  an  ounce,  and  the  ball  bearing  still  further 
increases  its  light   running  cpialities. 

If,  in  the  course  of  long  service,  the  wattincler  slows  down  on 
light  loads,  it  can  usu.illy  be  restored  to  its  normal  cfTiciency  by 
cleaning  the  ball  and  cup  bearing,  the  wear  not  being  sufTirient  to 
injure  the  polish  of  the  surfaces.  If  this  does  ncU  entirely  remedy 
the  trouble,  the  original  calibration  can  he  restored  by  means  of  a 
sliding  contact,  shown  at  ,-/,   I-'ig.  2,  so  placed  on  a  high-resistance 


FIG.    2. — INTERIOR    VIEW    OF    WATTMETER. 

wire  that  altering  its  position  varies  the  current  in  the  shunt  field 
and  the  compensation  for  friction  on  light  loads.  This  provides  an 
exceedingly  simple  and  reliable  friction  compensation  and  one  which 
can  be  manipulated  by  the  purchaser. 

The  wattmeter  adjusted  for  133-cycle  circuits  is  provided  with 
an  open  loop,  which  can  be  connected  and  soldered  in  order  to  secure 
a  readjustment  for  60  cycles.  Thus,  if  at  any  time  an  installation 
using  a  133-cycle  system  is  changed  to  the  lower  frequency,  the 
wattmeters  in  use  can  be  readj usted  by  means  of  the  frequency  and 
compensating  adjustments  shown  in  Fig.  2  at  B,  and  the  purchase 
of  new  wattmeters  made  unnecessary. 

The  adaptability  of  the  new  type  is  still  further  demonstrated  by 
the  fact  that  a  w-attmeter  rated  for  100  volts  can  be  used  without 
appreciable  error  upon  a  50-volt  circuit  without  any  change  whatever. 
This  feature  is  of  manifest  advantage  in  providing  wattmeters  for 
installations  using  50-volt  currents,  which  will  later  be  raised  to  the 
higher  e.m.f. 

The  adoption  of  front  connections  adds  to  the  ease  with  which 
the  wattmeter  may  be  installed  or  removed.  The  wires  pass  through 
the  top  into  a  terminal  chamber,  shown  at  E,  Fig.  2.  the  lid  to  which 
is  fastened  at  the  front.  The  cover  to  the  wattmeter  is  also  secured 
on  the  front  by  two  screws,  which  pass  through  to  the  back,  and 
can  be  removed  without  detaching  or  disconnecting  the  wattmeter. 
The  cover  is  sealed  with  wax  before  shipment  and  the  terminal 
chamber  is  secured  by  a  lead  seal  at  the  time  of  installation. 

The  wattmeter  combines,  in  fact,  the  sturdiness  of  a  field  instru- 
ment with  the  delicacy  of  a  piece  of  laboratory  apparatus.  It  is 
shipped  with  all  parts  in  operating  position  and  fully  adjusted,  and 
with  the  case  securely  sealed  in  order  that  the  original  calibration 
and  adjustment  may  remain  undisturbed.  Wattmeters  having  heavy 
moving  elements,  which  must  be  removed  from  the  bearing  in  ship- 
ment in  order  to  protect  the  jewels,  have  no  such  advantage,  for 
after  the  lineman  has  made  the  connections,  a  meter  expert  must 
remove  the  fastenings  from  the  moving  parts  and  make  the  adjust- 
ments. This  makes  the  installation  more  expensive,  and  gives  a 
greater  liability  of  error  in  adjustment,  since  a  higher  accuracy  can- 
not be  secured  by  a  man  hampered  by  inconvenient  locations,  insuffi- 
cient light  and  all  manner  of  hard  conditions.  The  expert  work  on 
the  wattmeter  is  done  at  the  factory,  and  any  man  who  can  make 
the  connections  properly  can  install  it. 


December  12.  i(X)3. 
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The  Reid  Fuel  Gas  Battery. 


Mr.  James  H.  Rcid  gave  a  public  clciiu)n>trati()n  at  Newark,  N.  J., 
Deceiiiljer  _•,  (if  a  battery  which  is  claimed  to  solve  the  problem  of 
electricity  direct  from  fuel.  Briefly,  the  method  consists  in  con- 
ducting a  fuel  gas  into  a  porous  receptacle  pervious  to  gas,  but  im- 


Fu;.  I. — ruEL  (;as  i:atti£ky. 

pervious  to  liquid ;  maintaining  a  heated  liquid  electrolyte  at  the 
Opposite  face  of  said  receptacle ;  supplying 
jxygen  to  the  heated  electrolyte,  and  pro- 
viding conductors  for  the  developed  elec- 
tricity from  the  porous  receptacle  and  from 
the  liquid  electrolyte.  Minute  subdivision 
and  slow  oxidation  are  said  to  be  the  con- 
ditions upon  which  the  operation  of  the 
cell  depends. 

In  point  of  fact,  the  apparatus  appears  to 
be  nothing  more  than  a  heat  battery,  the 
conductor  and  fluid  being  maintained  below 
the  temperature  of  rapid  oxidation,  and 
unequal  w-ith  reference  to  each  other.  In 
this  case  the  efificiency  would  be  limited  by 
the  second  law  of  thermodynamics,  this  law 
applying  to  all  heat  transforming  devices. 
In  its  simplest  form  and  as  shown  at  the 
demonstration,  the  cell  is  illustrated  in  Fig. 
I.  The  cell  (two  are  shown  to  the  left  on  the  engraving)  is  a  cylin- 
drical iron  vessel  filled  with  an  electrolyte  composed  of  sodium 
hydrate,    calcium    chloride    and    iron    oxide,    the    electrolyte    being 


carbons,  the  carbon  and  hydrogen  of  the  gas  uniting  with  the  oxygen 
in  the  electrolyte  or  in  the  carbon  wall,  resulting  in  the  production 
of  electricity,  which  continues  so  long  as  the  gas  is  supplied  to  the 
carbons  and  oxygen  to  the  electrolyte. 

Any  form  of  fuel  rich  in  hydrocarbons  may  be  used.  In  Fig.  i 
a  gas  producer  is  shown  to  the  right,  for  converting  a  mixture  of 
street  sweepings  and  culm  into  gas.  At  the  demonstration,  however, 
illuminating  gas  mixed  with  air  in  the  proportion  of  one  part  of  gas 
to  forty  of  air  was  used.  The  electrolyte  was  likewise  heated  by 
illuminating  gas.  An  e.m.f.  equal  to  .9  volt  per  cell  was  developed 
and  maintained  fairly  constant  so  long  as  the  gas  was  passed  through 
under  the  proper  pressure  and  the  electrolyte  maintained  at  a  tem- 
perature of  390°  F.  The  products  escaping  at  the  top  of  the  cell 
were  said  to  contain  water  in  the  form  of  vapor,  carbon  dioxide  and 
carbon  monoxide ;  but  this  was  probably  inferential  since  they  burned 
when  a  lighted  taper  was  applied.  The  inventor  claimed  that  in 
a  commercial  plant  these  gases  would  be  returned  to  the  combustion 
chamber  so  as  to  recover  the  heat  value  of  the  carbon  monoxide.  He 
expected  to  thus  eliminate  the  necessity  of  using  additional  fuel  to 
supply  the  requisite  heat  to  the  electrolyte,  this  being  supplied  by 
the  waste  gases.  The  cells  recover  very  rapidly  from  the  effects  of 
short-circuit.  One  ampere  is  said  to  be  developed  for  every  five 
square  inches  of  surface  exposed. 

Early  in  the  history  of  Mr.  Reid's  experiments  he  built  a  60-hp 
machine  which  he  said  performed  all  the  work  expected  of  it,  but 
failed   in   one   particular — the   porous   carbons   disintegrated.      Since 
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FIGS.    3   AND   4. — SECTIONAL   VIEWS   OF  GAS   BATTERY. 

then  carbon  from  the  electric  furnace  has  been  used.  A  view  of 
this  outfit  is  given  in  Fig.  2.  With  this  outfit  the  inventor  claims 
to  have  developed  an  electrical  horse-power  for  every  five  feet  of 
gas  used,  the  calorific  value  of  the  latter  being  650  B.T.U.  per  cu.  ft 


FIG.    2. — VIEW    OF    60-HP    MAClll.VE. 

maintained  at  a  temperature  of  390°  F.  Penetrating  into  the  elec- 
trolyte and  insulated  from  the  iron  are  hollow  electrodes  made  of 
carbon. 

The  carbons  are  of  positive  polarity  and  the  iron  pot  of  nega- 
tive polarity.  Fuel  gas  is  forced  into  the  hollow  carbons,  and  the 
contention    is    that    it   percolates    through   the   porous   walls    of   the 


FIG.    5. — SECTIONAL   VIEW    OF    GAS    BATTERY. 

The  average  efficiency  of  electric  production  by  this  method  is 
claimed  to  be  45  per  cent.,  as  against  Syi  per  cent,  with  the  steam 
engine.  The  expense  of  installing  a  commercial  plant  will,  it  is 
claimed,  be  about  one-fourth  of  the  first  cost  of  present  plants.  The 
low  voltage  of  each  cell  and  the  impracticability  of  placing  enough 
of  them  in  series   for  commercial  wants  other  than  for  electrolytic 
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piiipusfs,   will.  Ill'  ODtirsc,  render  it  uccesjiary  In  use  SDiiir  lurm  of 
traiisfornniiK  apparatus. 

Tlic  (uriii  wliii'li  a  c»iiiiiicrcial  iilaiit  will  takf  is  illustratcil  dia 
grammaticnlly  by  Figs.  3.  4  and  5.  Fig.  3  represents  the  containiiiK 
vessel  or  shell  and  is  the  lUKative  pole;  li,  the  aeratinu  and  exhaust 
part  of  the  apparatus  being  llic  positive  pule;  CC  arc  the  porous 
electrodes  directly-connected  to  the  positive  pole,  while  D  is  the  gas 
rliaiuber  into  which  Rases  are  forced  and  allowed  to  percolate 
tliruugh  the  porous  electrode  into  chamber  /;,  which  is  filled  to  line 
B,  with  an  electrolyte.  This  electrolyte  is  an  oxidant.  The  cock 
marked  fi  is  for  convenience  in  drawing  off  the  electrolyte,  and  1-2 
is  a  water  cock  for  cleaning  out  the  aerating  and  expansion  chamber. 
In  Fig.  4  /"3  is  a  cock  controlling  the  flow  of  gas,  (i  is  the  bottom 
view  of  the  electrodes,  CCh  is  the  top  view  showing  gas  inlets  to 
electrodes  C  C;  I  shows  the  iron  electrodes  connected  to  A  and 
forming  the  negative  electrode  in  the  electrolyte.  The  arrow  marks 
in  this  cut  show  the  How  of  gas.  and  in  Fig.  5  of  the  electrolyte  to 
and  from  their  openings ;  /  represents  the  exhaust,  and  A'  is  an 
intake  of  free  air  to  maintain  the  balance  of  oxygen  in  the  electrolyte. 

We  are  informed  that  the  Dynelectron  Company,  of  25  Broad 
Street,  New  York  City,  the  holding  corporation,  is  building  a  loo-hp 
outfit  made  up  of  ten  cells,  which  it  expects  to  exhibit  publicly  some 
time  next  month.  This  is  claimed  to  be  a  practical  and  commercial 
apparatus  and  will  be  submitted  to  a  committee  of  experts.  It  is 
stated  that  it  will  occupy  a  space  8  x  8  x  10  ft.  long  and  will  include 
besides  the  cells  a  complete  gas  generating  plant.  As  the  e.m.f. 
will  be  but  10  vohs,  a  current  of  7,460  amperes  will  be  generated. 


Brooklyn  Ashes  to  be  Electrically  Hauled. 


Contracts  have  been  entered  into  for  the  purpose  of  carry- 
ing the  ashes  and  street  sweepings  in  Brooklyn  over  the  Brooklyn 
Rapid  Transit  lines  to  the  lowlands  at  Coney  Island  and  Jamaica 
Bay.  A  unique  feature  of  the  work  will  be  that  all  the  handling 
will  be  done  electrically,  none  of  the  material  being  touched  by  hand 
from  the  time  it  is  shoveled  into  the  carts  of  the  street  cleaning  de- 
partment on  the  streets  until  it  is  finally  disposed  of  for  filling  in 
waste  tracts  of  land  in  the  outlying  districts.  By  employing  the 
new  system  the  city  expects  to  effect  an  annual  saving  of  upwards  of 
$80,000. 

The  American  Railways  Traffic  Company  has  been  incorporated 
under  the  laws  of  the  State  of  New  York  with  a  capital  of  $1,000,000 
for  the  purpose  of  undertaking  the  work.  The  president  of  the 
company  is  H.  J.  Hemmens,  of  the  law  firm  of  Beardsley  &  Hem- 
mens,  54.  Wall   Street,   New    York.     Charles  J.    Farrell   is  secretary 


FIG.     I. — .\SH-HAN'DLIXG    APP.\RATUS. 

and  treasurer.  .The  company  has  taken  over  the  contract  which 
H.  N.  Kennedy,  formerly  general  passenger  agent  of  the  Brooklyn 
Rapid  Transit  Company,  had  secured  from  the  city  for  the  removal 
of  ashes,  etc. 

Thirteen  stations  will  be  built  on  the  Brooklyn  Rapid  Transit 
surface  lines  to  receive  the  ashes.  They  will  be  located  within  a 
radius  of  about  a  mile  from  one  another.  To  each  of  these  stations 
the  city  horse  carts  will  carry  their  collections  from  their  respective 
districts.  The  carts  will  drive  into  the  stations,  which  w^ill  be  en- 
closed as  to  both  roof  and  sides,  to  prevent  the  scattering  of  the 
ashes,  etc.  The  material  w^ill  be  automatically  shot  into  large  steel 
bins  fitted  with  light  steel  covers.  These  bins  w-ill  each  have  a 
capacity  of  10  cubic  yards.  Each  station  will  have  room  for  about 
24  bins.  The  bins  will  remain  covered  except  when  the  wagons  are 
actually  dumping  into  them.  When  filled  they  will  be  raised  by  an 
electric  crane  on  to  flat  cars  for  conveyance  to  Coney  Island  or 
Jamaica  Bay. 

The  electric  crane  for  each  of  the  stations  will  be  of  lo-tons 
capacity  each.     The  span  will  be  35  ft.    These  machines  will  be  built 


by  the  Shaw  l%lectric  Crane  Conipan),  of  Muskegon,  Mich.  The 
cars  will  be  liiiili  by  the  J.  G.  Brill  Co.,  of  Philadelphia.  They  will 
he  regulation  flat  cars.  I-'ifly  will  be  employed  in  the  work.  Four 
bins  will  be  carried  on  each  car.  0\\  arrival  at  the  ultimate  des- 
linalion  each  bin  will  be  picked  lip  by  an  aerial  tramway  system  and 
carried  along  the  wires  to  be  dumped  wherever  desired.  The  tram- 
ways will  he  built  on  wheels  so  as  to  permit  of  their  removal  from 
place  to  place.  They  will  be  electrically-operated.  One  is  to  be 
built    by    the    l.idgerwood    Manufacturing    Company,    New    York. 


FIC.   J.  — PLACING   ASH    DINS  O.V   CAR. 

The  other  is  to  be  manufactured  by  the  Carson-Trench  Machine 
Company,  of  Boston,  Mass. 

Work  on  eight  of  the  receiving  stations  has  already  been  started. 
The  locations  are  Ralph  Avenue,  near  .Atlantic  Avenue;  Fourth 
Avenue  and  Fourth  Street;  Third  .Avenue  and  Third  Street;  No. 
224  Adams  Street;  Hopkins  Street,  between  Marcy  and  Nostrand 
Avenues;  corner  of  Broadway  and  Fulton  Street;  Fulton  Street 
and  Tompkins  Avenue,  and  Fourth  .\venue  and  Thirty-eighth  Street. 

The  contract  is  for  a  period  of  five  years.  About  1,000,000  cubic 
yards  of  ashes,  etc.,  are  to  be  handled  annually.  This  means  about 
500,000  tons.  The  contract  price  between  the  American  Railways 
Traffic  Company  and  the  city  is  35  cents  per  cubic  yard.  The  saving 
to  the  city  by  the  new  system  is  expected  to  be  nearly  25  per  cent. 
The  horse  cart  haul  alone  will  be  reduced  54  per  cent.  The  new 
system  will  be  in  extensive  operation  by  December  28.  this  year. 


Work  That  Electrical  Artisans  May  Do. 


In  regard  to  a  trades  union  dispute  over  work  that  "electricians" 
or  electrical  workers  are  allowed  to  do.  without  causing  a  strike, 
the  following  is  the  interesting  award  of  the  trade  arbitration  com- 
mittee that  has  considered  the  subject,  in  New  York  City: 

"In  New  York  builders  shall  do  the  cutting  necessary  for  the 
installation  of  electric  conduits,  of  all  solid  brick  work,  also  of  all 
fire-proofing  where  three  or  more  conduits  run  together,  and  for  all 
panels  and  cut-out  boxes  at  their  own  expense. 

"That  electricians  shall  cut  on  all  fire-proof  partitions  where  less 
than  three  conduits  run  together,  and  may  drill  holes  through  floors 
or  walls,  and  cut  any  brick  work  for  slight  changes. 

"Contracts  entered  into  prior  to  the  date  of  this  award  shall  be 
executed  as  heretofore.  That  is,  if  the  cutting  is  in  the  electricians' 
contract,  he  shall  employ  his  own  men  at  his  option,  to  cut.  If  in 
the  builders'  contract,  he  shall  employ  the  men  he  now  employs; 
but  after  the  date  of  this  award  the  cutting  of  solid  brick  work, 
and  of  all  fire-proofing  where  three  or  more  conduits  run  together, 
and  all  panels  and  cut-out  boxes,  shall  be  eliminated  from  the  elec- 
tricians' contract. 

"Old  or  Repair  Work. — Where  cutting  or  piercing  is  through  or 
on  old  walls,  the  electrician  shall  cut  with  whom  he  may  choose. 
Where  cutting  is  through  or  on  new  walls,  the  builder  shall  do  the 
cutting  necessary  for  the  installation  of  electric  conduits  of  all  solid 
brick  work ;  also,  of  all  fire-proofing  where  three  or  more  conduits 
run  together,  and  of  all  panel  and  cut-out  boxes,  at  his  own  ex- 
pense, and  electricians  shall  cut  the  fire-proofing  partition  where 
less  than  three  conduits  run  together,  and  rnay  drill  holes  through 
floors  or  walls,  or  cut  any  brick  work  for  slight  changes." 
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Circuit   Breakers. 

Some  three  years  ago  llie  (k-ncral  Electric  Company  placed  on  the 
market   a    line   of   carbon    break   circuit   breakers.      These   breakers 


FIGS.    I    .'\>JD  2. — C!RCUIT-BRE.\KERS. 


have  given  such  satisfaction  that  the  company  decided  to  extend  and 
complete  the  line,  and  has  recently  brought  out  several  new  forms. 
This  new  line  of  circuit  breakers  is  complete  for  all  current  capacities 


CIKCUIT-IiRE.\KER. 


fron;  1  to  10,000  amperes,  and  for  all  voltages  up  to  650.  They  em- 
body many  new  ideas  in  circuit  breaker  construction,  and  are  illus- 
trated by  the  accompanying  photographs. 

The  one  illustrated  in  Fig.  I  is  designed  specially  for  heavy  railway 


work,  and  is  made  in  capacities  from  800-10,000  amperes,  and  for 
voltages  up  to  650.  It  has  been  adopted  by  the  Interborough  Rapid 
Transit  Company  of  New  York  City,  as  well  as  other  large  com- 
panies for  use  in  their  power  stations.  These  breakers  are  very 
liberally  proportioned,  both  electrically  and  mechanically,  having 
ample  carrying  capacity  and  large  contact  areas,  they  are  very  re- 
liable in  operation,  and  are  designed  to  close  with  small  expenditure 
of  power. 

The  type  illustrated  in  Fig.  2  is  also  intended  for  heavy  service, 
but  is  of  smaller  capacity,  ranging  from  75  to  800  amperes.  The 
type  shown  in  Fig.  3  is  compact  and  simple,  yet  a  very  reliable  device. 
It  is  made  in  various  capacities  up  to  75  amperes,  and  for  voltages 
up  to  650  volts.  Its  exceedingly  low  price  permits  its  use  in  places 
where  switches  and  fuses  have  heretofore  been  used.  This  breaker 
is  made  in  both  single  and  double  pole  types,  and  either  pole  of  the 
latter  may  be  operated  independently  of  the  other. 


A  New  Form  of  Bench  Lathe. 


The  Cataract  bench  lathe  which  has  recently  been  placed  on  the 
market,  combines  various  features  which  should  commend  it  to  the 
consideration  of  the  careful  purchaser.  In  its  design  the  question  of 
ultimate  worth  rather  than  first  cost  has  been  considered  paramount. 
Tlie  lathe  has  a  newly  designed  head,  containing  unique  features 
and  radical  departures  from  old  principles.  The  spindle  has  been 
made  ample  heavy  to  resist  any  unusual  strain  to  which  the  chuck 
may  be  subjected,  and  still  retain  its  exactness  and  truth.  The  dis- 
tribution of  weight  in  the  spindle  of  the  new  No.  3  head  is  mechan- 
ically perfect.  It  has  no  threads  upon  it,  and,  therefore,  can  be 
hardened  and  ground  true  by  the  inside  or  hole  and  can  be  re- 
moved, cleaned  and  adjusted  most  easily,  an  advantage  not  to  be 
overlooked  by  the  practical  mechanic.  The  outer  ends  of  the  spindle 
and  journals  are  protected  by  felt  washers,  held  in  place  by  dust 
caps  which  screw  on  the  head  casting  or  housing  so  that  they  re- 
main in  place  or  may  be  removed  and  cleaned  with  ease.  No  dirt 
reaches  the  spindle  journals  between  the  housings,  for  the  reason 
that  the  cone  comes  close  at  one  end  and  the  ball  bearings  at  the 
other,  with  the  result  that  the  bearings  are  absolutely  protccteil  from 
dirt.     (Fig.  I.) 

The  journals  are  made  from  a  hard  quality  of  cast  iron  lapped  and 
nicely  fitted,  and  the  adjustment  for  wear  is  sufficient  for  years 
of  constant  use.  After  a  very  little  use  these  cast  iron  bearings  be- 
come glazed  similar  to  the  cylinder  of  an  engine,  and  being  more 


FIG.    I. — BENCH    LATHE. 

porous  than  hardened  steel,  they  present  a  better  surface  for  retain- 
ing oil,  thus  they  never  ring  or  cut  like  hard  steel  running  against 
hard  steel.  They  can  be  replaced  quickly  if  necessary  at  small  ex- 
pense and  still  retain  perfect  alignment. 

By  referring  to  the  illustration,  it  can  be  seen  that  the  journals 
are  tapered  on  the  outside,  and  parallel  on  the  inside,  which  bears 
against  the  spindle,  thus  allowing  the  spindle  sufficient  end  shake  to 
wear  smooth  without  afifecting  the  alignment.  The  adjustment  of 
the  journals  is  accomplished  in  a  most  simple  and  effective  manner 
by  a  single  substantial  screw,  which  holds  them  in  place  and  also 
tightens  or  loosens  them.  Being  accessible  by  the  mere  removal  of 
dust  caps,  there  is  no  reason  why  the  journals  in  this  lathe  head 
should  not  be  as  closely  fitted  at  all  times  as  may  be  desired.  The 
end  pressure  in  the  lathe  is  reduced  to  a  minimum  by  the  ball-bearing 
end  thrust  properly  arranged,  leaving  practically  the  whole  traction 
of  the  belt  for  cutting,  drilling  or  facing. 

The  end  shake  of  the  head  is  provided  for  between  the  journal 
housings  or  head  casting  independently  of  journal  adjustment.  This 
is  attained  within  the  cone  pulley  by  a  threaded  ruit  fitting  closely 
into  the  cone  pulley  independent  of  the  thread  and  secured  by  set 
screw.  Thus  the  nut  may  be  turned  at  will  by  loosening  a  set  screw 
and  by  placing  a  pin  in  angular  holes,  which  lead  past  the  outer 
flange  of  the  cone  pulley.    One  support  for  the  ball  bearing  is  direct 
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with  the  rear  housing,  the  utiicr  one  being  tlic  large  nut  within  tlic 
cone.  This  gives  two  flat  surfaces,  true  as  a  jicrfcctly  l!;it  shoulder, 
the  ball  beantiK  being  between  these  and  adjusted  as  closely  as  the 
work  may  rci|uirc.  The  resistance  olTcrcd  by  this  form  of  journal 
ami  b.ill  thrust  is  the-  least  possible  wiilmut  i-iiiploying  roller  bearings 
which  are  not  suitable  for  lathe  spindles. 

The  oiling  devices  for  this  lathe  are  features  of  special  value.  The 
holes  are  one-quarter  inch  in  diameter,  and  journals  are  cut  out  to 
admit  a  wick  which  tills  the  oil  wells,  also  the  recesses  at  the  bottom 
of  journals.  The  oil  is  admitted  to  this  wick  through  oil  grooves 
that  are  turned  into  the  housings,  the  oil  cups  being  placed  back  of 
the  housing  out  of  the  way.  There  being  no  hole  through  the  boxes, 
the  oil  must  go  through  ibis  clianml  :mil   n|)  lliioiiuli  the  wick,  llnis 
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keeping  the  dirt  from  the  journals  -.xnd  securing  the  great  advantage 
of  having  only  filtered  oil  reach  the  journals.  Moreover,  the  oil  wells 
constantly  supply  the  spindle,  and  in  just  sufficient  quantity  to  secure 
perfect  lubrication. 

Everything  can  be  thoroughly  cleaned  willumt  altering  an  adjust- 
ment of  the  journals  or  end  shake,  by  taking  out  the  driving  screw 
and  drawing  the  spindle  forward,  lifting  out  the  cone  and  ball 
races,  removing  the  wick  and  replacing  all.  This  lathe  is  manu- 
factured by  Hardinge  Brothers,  Chicago,  111. 


Controllers  for  Cranes  and  Steel  Mill  Work. 


The  application  of  electric  motors  to  heavy  cranes  and  such  work 
as  is  done  around  steel  mills  requires  controllers  of  a  very  efficient 
and  durable  type.  The  Case  Manufacturing  Company,  of  Columbus, 
O.,  has  devoted  its  energies  specifically  in  this  direction,  and  is  now 
introducing  the  controller  herewith  illustrated  in  Figs,  i,  2,  3  and  4. 

The  design  of  the  controller  is  a  departure  in  various  respects  from 
previous  practice  in  such  work,  and  the  contacts  are  of  large  area 
and  made  of  hammered  copper  and  phosphor  bronze.  The  principles 
involved  are  similar  to  those  of  the  old  knife  switch  with  a  hard 


FIG.    I. — DETAIL. 

copper  disc  passing  between  them  in  a  constant  shearing  motion. 
This  disc  is  always  in  contact  with  at  least  two  of  the  constant 
blades,  thereby  reducing  the  sparking  between  steps  to  almost  nil. 
The  first  step  is  provided  with  a  quick-breaking  device,  which  makes 
it  impossible  to  prolong  the  arc  by  shutting  the  controller  off  slowly. 
The  reversing  circuit  is  open  only  after  the  lines  have  become  dead 
through  the  action  of  the  quick-breaking  device,  as  noted  above. 

As  before  stated,  the  main  contacts  consist  of  phosphor  bronze 
knife  blade  contacts  which  are  very  easy  to  replace,  the  removal  of 
two  machine  screws  being  all  that  is  required  to  replace  each  set. 
They  are  mounted  on  a  slate  slab,  and  the  connection  to  the  resist- 
ance is  accomplished  by  means  of  an  ordinary  brass  terminal. 

The  roller  knife  blade  is  made  of  a  hammered  copper  disc  rotating 
in  a  strong  magnetic  field,  the  arc  on  the  break  being  at  direct  angles 
to  the  magnetic  lines  of  force  across  the  air  gap  of  only  one-half 
inch.  This  construction  in  connection  with  the  quick  breaking  de- 
vice makes  it  impossible  to  maintain  an  arc  between  the  contacts. 

The  blow-out  coils  are  woiwd  on  a  form  and  dipped  in  an  insulat- 
ing varnish  and  thoroughly  baked,  then  served  with  friction  tape  and 
painted  with  an  insulating  paint.     Use  has  been  made  freely  with 


mica  and  nnbrHtoH,  with  a  view  of  reducing  the  chance  of  grounds 
and  short  circuits  to  a  minimum.  The  contacts  for  reversing  the 
motor  arc  of  cast  bras*  of  large  surface,  and  machined  true.  The 
lingerH  for  the  reversing  contacts  arc  made  of  hammered  copper 
very  large  and  machined  to  a  true  bearing.  They  an-  carried  on 
phiisplior  bron/r  springs  of  large  sectional  area,  and  in  the  l.irgc  si/cs 
the  "pig-tail"  connector  is  used  to  relieve  then)  of  the  load.  They 
are  provided  with  a  practical  adjustment  of  tension  which  is  very 
easy  to  operate.  They  are  not  called  upon  to  act  in  ihe  capacity  of  a 
switch,  as  ilu-  circuit  is  always  opened  before  they  come  ofT  the  con- 
tacts. 

The  rcsist;iiue  consists  of  galvanized  iron   wire  coils  on  asbestos 
tubes  supported  at  cither  cml  i>ii  .1  porcelain  bushing  throiiKh  a  cast- 


IIGS.    2,   3    AND  4.— DETAILS  OF  CONTROLLER. 

iron  channel,  the  ends  of  the  coil  being  screwed  on  to  a  malleable 
iron  terminal.  The  cross  connections  are  effected  by  means  of  cop- 
per ribbon  "jumpers"  placed  at  the  top  and  bottom  of  the  controller. 
In  order  to  replace  a  coil,  all  that  is  necessary  is  to  remove  two  nuts 
on  either  end  and  the  coil  comes  out  without  disturbing  any  of  the 
other  coils  or  any  connections.  This  makes  replacement  readily  ac- 
complished. The  wiring  from  the  resistance  coils  to  the  controller 
is  done  with  underwriter's  wire,  and  asbestos  and  mica  are  used 
freely. 

The  terminals  are  all  brought  to  a  slate  board  at  the  base  of  the 
controller,  and  all  that  is  necessary  to  install  the  controller  is  to 
run  one  wire  from  each  line,  two  from  the  fields,  and  two  from  the 
armature  circuit  to  the  terminal  board ;  and  the  apparatus  is  then 
ready  for  operation. 

Where  specially  close  regulation  is  required,  such  as  handling 
cores,  etc.,  by  a  crane  in  foundry  work,  an  auxiliary  lever  is  put  on 
the  controller  by  means  of  which  double  the  number  of  variations  are 
secured  to  control  any  series  motor  from  10  per  cent  of  its  rated 
speed  to  the  ma.ximum  speed  under  any  load  up  to  its  rated  capacity. 


A  New  Fuseless   Rosette. 


FUSELESS   ROSETTE. 


The  rosette  herewith  illustrated  is 
adapted  particularly  for  concealed  work, 
and  is  said  to  be  the  only  fuseless  rosette 
made  specially  for  this  class  of  work.  A 
very  neat  dome  gives  ample  room  for  the 
knot  in  the  cord  and  completely  covers  all 
contact  pieces  and  inside  screws.  Heavy 
porcelain  walls  separate  the  "leading-in" 
wires,  making  short-circuiting  impossible, 
and  adapting  the  rosette  for  use  with  250- 
volt  work.  Its  extreme  neatness  and  ease 
of  wiring  should  make  it  popular  w^ith  the 
trade.  This  rosette  is  made  by  the  H.  T. 
Paiste  Co.,  of  Philadelphia. 


NEWS  OF  THE  WEEK. 


Financial   Intelligence. 

THE  WKI':K  in  wall  street.— The  stock  market  was 
strong  on  covering  of  short  contracts,  due  to  manipulation  and  the 
absence  of  furtlicr  liquidation.  Pennsylvania  Railroad  and  United 
States  Steel  preferred  were  leaders  in  the  advance,  but  the  standard 
railroad  stocks,  the  tractions  and  the  industrials  all  show  a  material 
improvement.  The  firmness  of  money  rates  was  no  obstacle  to  the 
advance.  General  Electric,  Brooklyn  Rapid  Transit  and  Amalga- 
mated Copper  were  prominent  features.  The  activity  in  Brooklyn 
Rapid  Transit  is  shown  in  the  fact  that  277,745  shares  changed 
hands  during  the  week,  the  range  of  prices  being  between  39%,  the 
lowest,  and  4gj£  the  highest,  the  closing  price  being  48%,  thus 
gaining  8^  points  net.  General  Electric  made  a  gain  of  sJ/2  points, 
closing  at  160,  which  is  two  points  below  the  highest  and  five  above 
the  lowest.  Metropolitan  Street  Railway  closed  at  120,  this  being 
a  net  gain  of  3}^.  Westinghouse  common  showed  unusual  activity, 
10,670  shares  having  been  sold.  The  closing  price  was  148^,  this 
being  an  increase  of  ioj4  points;  the  preferred  stock  closed  at  195, 
thus  making  a  net  gain  of  25  points.  Western  Union  made  a  gain 
of  2J4  points,  closing  at  87^^.  The  Boston  market  was  firmer 
during  the  week,  Massachusetts  Electric  closing  4^^  points  higher, 
with  preferred  up  ij^  points.  The  copper  stocks  were  held  very 
steady.  Following  are  the  closing  New  York  quotations  of  De- 
cember 8 : 


Dec.  1 

American  Tel.  &  Cable 75 

American  Tel.  &  Tel 12B 

American  Dist.  Tel 25 

Brooklyn  Rapid  Transit  . . .  399i 

Commercial  Cable 145 

fclerctrio  Boat 21 

Electric  Boat  pfd 45 

Electric  Lead  Reduction. .   .  % 

Electric  Vebicle 5ii 

Electric  Vehicle  pf d 8 


NEW  YORK. 

Dec.  8  Dec.  1    Dec    8 

78  General  Electnc 1.56         163K 

127  Hudson  River  TeL 

24  Metropolitan  St.  Ry 117%;      120)^ 

465*  N.  E.  Elec.  Veh.  Tma 

152  N.  Y.&N.  J.  Tel 

20  Marconi  Tel 

49hi  Western  Union  Tel 88          87!^ 

H  Westinghouse  com 140         1.56>t 

5H  Westinghouse  pfd 170        185 


BOSTON. 

Dec.  I     Dec.  8                                                        Dec.  I  Dec.  8 

American  Tel.  &  Tel    12(i          127  Western  Tel.  &  Tel.  pfd....      80  *82 

Cumberland  Telephone *115        *115  Mexican  Telephone m         IM 

Edison  Elec.  Ilium 241^       240           New  England  Telephone .      120  120 

aeneral  Electric 1.55        *164           Mass,  Elec.  Ry 19  20 

Western  Tel.  &  Tel IH          ^^        Mass.  Elec    Ry.  pfd 77  75 

PHILADELPHIA. 

Dec.  1  Dec.  8                                                        Dec.  1  Dec.  8 

American  Railways 40           42  Phila.  Traction 95  95Jii 

Elec.  Storage  battery 49           S3  Phila.  Electric  5%  6H 

Elec.  Storage  Battery  pfd .        49           53  Phila.  Rapid  Trans 11!«  U 

Elec.  Co.  of  America 1%         8 


CHICAGO. 


Dec.  1  Dec.  8 

Central  tluion  Tel 

Chicago  Edison 144!^ 

Chicago  City  Ry 165  160 

Chicago  Tel.  Co  

National  Carbon       20  25 


Dec.  1  Dec.  8 

National  Carbon  pfd 87  88 

MetropolitanElev.com 17  17 

Union  Traction  5  5>4 

Union  Traction  pfd 28  28 

♦Asked 


SAFETY  WIRE  &  CABLE  ABSORBED.— Announcement  is 
made  that  the  National  Steel  &  Wire  Company  has  increased  its 
capital  stock  by  $1,500,000  preferred,  to  $4,000,000,  and  $1,500,000 
common,  to  $4,000,000,  for  the  purpose  of  absorbing  the  Safety  In- 
sulated Wire  &  Cable  Company,  of  Rayonne,  N.  J.  The  National 
Company  has  been  furnishing  the  Safety  Company  with  a  large  por- 
tion of  its  wire  requirements.  There  is  outstanding  $1,250,000  pre- 
ferred stock  and  $1,500,000  common  stock  of  the  Safety  Company, 
which  will  be  exchanged  for  National  Steel  &  Wire  Company  stock, 
share  for  share,  and,  in  addition,  $250,000  of  National  Company  pre- 
ferred stock  will  be  sold  at  par  for  cash.  The  working  capital  of 
the  combined  companies  will  be  $1,600,000,  equalling  20  per  cent,  of 
the  entire  capital.  Earnings  of  both  companies,  after  charges  for 
depreciation,  applicable  to  dividends  on  the  combined  common  stock 
of  the  two  companies,  are  at  the  rate  of  about  10  per  cent.  The 
financial  plan  has  been  underwritten  by  interests  controlling  both 
companies. 

DIVIDENDS. — The  board  of  directors  of  the  Westinghouse  Air 
Brake  Company  has  declared  the  regular  quarterly  dividend  of  2]^ 
per  cent,  and  an  extra  dividend  of  slA  per  cent.,  payable  to  stock- 
holders of  record  January  11.  1904.  The  board  of  the  Detroit 
United  Railway  has  declared  the  regular  quarterly  dividend  of  i 
per  cent.  The  regular  quarterly  dividend  of  V/i  per  cent,  on  the 
capital  stock  of  Manhattan  Railway  Company  will  be  paid  January 
I.  Western  L^nion's  executive  committee  has  recommended  the  dec- 
laration of  the  regular  quarterly  dividend  of  i^  per  cent. 


GERMAN  ELECTRICAL  CONSOLIDATION.- A  cable  dis- 
patch from  Berlin  of  December  5  says:  "It  was  decided  to-day  to 
amalgamate  the  Allgemeine  and  Union  Elektricitats  Companies, 
which  had  already  formed  a  working  agreement.  The  Union  Com- 
pany's 24,000,000  shares  will  be  transformed  into  16,000,000  shares  of 
the  Allgemeine  shares,  making  the  capital  of  the  latter  $19,000,000. 

CHANGES  OF  CAPITALIZATION.— The  Chase  Electric  Con- 
struction Company,  Chicago,  has  decreased  its  capital  stock  from 
$10,000  to  $1,000.  The  Gregory  Electric  Company,  Chicago,  has 
increased  its  capital  stock  from  $100,000  to  $300,000.  The  North- 
western Electric  Company,  Chicago,  has  increased  its  capital  stock 
from  $5,000  to  $25,000.. 

NEW  YORK  TROLLEY  EARNINGS.— The  consolidated  state- 
ment of  the  Interurban  Street  Railway  of  New  York  for  the  Sep- 
tember quarter  shows  $5,570,212  gross  and  $2,808,612  net.  The  gross 
shows  a  gain  of  $198,521  over  1902.  The  surplus  is  $163,377,  showing 
an  increase  of  $17,007  over  1902. 

CHICAGO  ELEVATED.— The  Lake  Street  Elevated,  Chicago, 
shows  $834,059  gross  earnings  for  1903,  a  gain  of  $40,000  over  1902. 
The  net  was  $368,568,  but  after  charges,  taxes,  etc.,  there  was  a 
deficit  of  $49,170. 

PORTO  RICO  TROLLEYS.— The  Vandergrift  Construction 
Company,  of  San  Juan,"  has  closed  its  doors  owing  to  inability  to 
raise  funds  to  carry  on  its  $3,000,000  trolley  construction  plan. 

Commercial  Intelligence. 

THE  WEEK  IN  TRADE.— The  cold  weather  and  the  advent  of 
the  holiday  season  have  brought  about  a  more  normal  tone  in  public 
sentiment  and  a  consequent  better  feeling  in  retail  trade.     Some  in- 
dustries are  in   remarkably  good   shape   with  record-breaking   ship- 
ments for  the  season,  but  the  advance  in  raw  cotton  is  a  matter  of 
concern  to  the  trade.     In  the  iron  and  steel  trade,  shut-downs  more 
than  offset  resumptions.    There  is  more  confidence  in  the  market  for 
the  cruder  forms  of  iron  and  prices  are  steadier.     Winter  weather 
is  causing  a  slowing-down  in  many  lines  of  building,  and  lumber; 
other  building  material  and  hardware  are  rather  less  active  for  this 
season.     Lake  navigation  is  practically  closed,  with  a  larger  move- 
ment of  grain  and  coal,  but  a  much  smaller  ore  trade  than  in  1902. 
Railway  operations  are  still  active  with  an  increase  of  about  5  per 
cent,  shown  in  gross  receipts  over  November  a  year  ago.     Monthly 
failure  statistics  are  more  favorable  in  that  failures  and  liabilities 
are  fewer  and  smaller  than  in  October,  though  in  excess  of  a  year 
ago.    On  the  whole  they  seem  to  indicate  less  strain  in  general  busi- 
ness than   in  the  month  previous.     Collections   are  better   in  some 
localities,  but  in  general  are  somewhat  sluggish.     Prices  of  agricul- 
tural staples  are  all  stronger.     Finished  iron  and  steel  products  are 
little  changed,  and  among  other  metals  copper  is  dull  and  weak,  but 
in  better  export  demand.    Prices  for  all  grades  of  raw  copper  have 
undergone  material  shrinkage  during  the  past  month.     The  receding 
tendency  was  marked  throughout  almost  the  entire  month  of  No- 
vember   and   nothing   occurred    to   check   the   gradual   decline.      In 
Europe,  however,  the  buying  has  been  on  a  better  scale  than  in  this 
country  and  a  number  of  good-sized  lots  were  taken  by  foreign  con- 
sumers during  the  month.     As  regards  domestic  demand,  there  has 
been  a  decided  lack  of  animation  for  some  time  past,  and  sagging 
prices  have  so  far  failed  to  stimulate  general  buying  on  a  large  scale. 
The   foreign  visible   supply  on  December   i    w-as   12,743   long  tons, 
which  is  the  smallest  since  1899.    During  the  week  just  closed  there 
was  a  further  decline  in  prices  in  New  York,  the  closing  quotations 
being  i2j^  to  I2!^c.  for  Lake,  12  to  i2;4c.  for  electrolytic,  11^  to, 
I2c.  for  cathodes  and  casting  stock.     Exports  of  iron  and  steel  are 
growing.    The  chief  cause  of  the  increase  in  October  exports  was  the 
large  movement  of  cotton,  now  being  reduced  by  high  prices;  but 
it  is  noteworthy  that  all  classes  cf  exports  show  increases  of  larger 
or   smaller   amounts.     The  business    failures   for  the   week   ending 
December  3,  according  to  Bradstrecfs  compilation,  aggregated  239, 
against  167  the  week  previous,  and  185  the  corresponding  week  last 
year. 

A  VIEW  OF  AMERICAN  EXPORTS.— The  British  Board  of 
Trade  Journal  for  December  prints  a  warning  to  British  manufac- 
turers from  Seymour  Bell,  the  British  commercial  agent  in  the 
United  States,  prophesying  an  extensive  invasion  of  the  British 
markets  by  American  firms  in  the  near  future.  Mr.  Bell  writes 
that  the  decreasing  demand  in  the  United  States  for  many  classes 
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of  ni.inufacturcU  tiuoila  iiidiculcs  that  .Nnirrican  firms  will  soon  l)c 
liu(kiiin  abroad  Uu  markets  in  wliicli  to  ili'.|in>.e  ot'  their  surplus 
products  at  almo.st  any  price.  "It  will  be  well,  Ibcrelorc,"  says  Mr. 
Hell,  "to  hriuK  before  Mntisli  maiuilacturcrs  and  shippers  in  an 
unmistakable  manner  the  progress  luaile  in  recent  years  by  American 
exporters  in  securing  a  hold  on  the  markets  within  the  British  pos- 
sessions, particularly  for  certain  classes  of  goods  which  could  be 
m.inufaclurcd  in  the  I'nitcd  Kingdom."  Mr.  Hell  asserts  that  the 
great  extension  of  their  pl.itits  by  American  manufacturers  in  recent 
years  was  necessitated  by  the  home  demand,  which  has  alreaily  be- 
giui  to  tall  olT,  and  hence  be  forecasts  an  extensive  "dumpuiK"'  of 
American  goods  in  Uritish  markets.  He  says  that  while  llu-  total 
of  American  exports  during  the  past  year  has  decreased  4.6  per 
cent.,  American  exports  to  the  British  possessions  have  increased 
17  per  cent.,  and  this,  Mr.  Bell  adds,  is  a  decidedly  larger  increase 
than  is  shown  in  the  statements  of  exports  from  the  United  Kingdom. 

AMliRICAN  BR1UG1-:  COMPANY.— Hereafter  the  head  olViccs 
of  Post  &  McCord,  composed  of  ofiicers  of  the  American  Bridge 
Company  and  the  Empire  Bridge  Company,  of  New  York,  who  have 
resigned,  will  be  in  the  Flatiron  Building.  The  business  of  Post  & 
McConl  and  the  American  Bridge  Company  will  bo  separate  and 
distinct,  it  was  stated,  as  they  are  separate  corporations.  William 
H.  McCord,  former  vice-president  of  the  American  Bridge  Com- 
pany, is  president  of  the  new  company.  The  office  of  vice-president 
has  been  abolished  by  the  American  Bridge  Company,  and  its  duties, 
which  related  to  the  finances  of  the  company,  will  be  performed 
after  January  I  by  other  officials,  when  the  headquarters  of  the 
corporation  arc  to  be  removed  from  Philadelphia  to  Pittsburg.  The 
office  of  Erection  Superintendent  of  the  American  Bridge  Company 
of  New  York,  formerly  held  by  John  McCord,  will  In-  held  by  him 
in  the  Post  &  McCord  Company. 

AUTOMOBH^E  SUPPLIES  IN  ST.  LOUIS.— The  A.  L.  Dyke 
Automobile  Supply  Company,  2108  Olive  Street,  St.  Louis,  "Mo.,  has 
just  completed  arrangements  to  expand  its  business  by  introducing 
into  the  business  new  capital,  and  the  employment  of  several  sales- 
men to  cover  the  territory  so  long  flooded  with  catalogues  and  other 
matter.  Several  well-known  residents  of  the  city  have  become  asso- 
ciated with  Mr.  Dyke.  Messrs.  F.  H.  Britton,  Roy  F.  Britton  and 
Charles  Peters  will  become  directors  of  the  new  company.  The 
capital  will  be  increased  from  $10,000  (its  present  authorized  cap- 
ital) to  $25,000,  fully  paid.  The  company  is  seeking  larger  quarters 
in  the  business  section  of  the  city  in  order  to  handle  the  trade  of  the 
coming  season.  It  will  start  on  the  road  several  salesmen  experi- 
enced in  the  automobile  supply  line  and  its  prospects  are  in  every 
way  satisfactory. 

AUXILIARY  STEAM  IN  CALIFORNIA.— The  California  Cen- 
tral Gas  &  Electric  Company  are  planning  the  installation  of  a  soo-hp 
auxiliary  steam  plant  at  Petaluma  in  the  near  future.  This  is  to 
provide  against  the  possibility  of  a  break-down  in  their  high-poten- 
tial transmission  line,  and  with  it  they  intend  to  supply  Santa  Rosa, 
Petaluma.  San  Rafael  and  Napa  with  electric  current  in  case  the 
unexpected  happens.  This  plant  will  also  furnish  power  for  the 
projected  Petahtnia  and  Santa  Rosa  electric  railway  in  case  an  acci- 
dent should  happen  to  their  power  plant,  which  is  to  be  located  at 
Sebastopol.  .At  the  present  time  auxiliary  steam  plants  are  main- 
tained at  the  various  tow-ns,  and  this  one  is  planned  in  order  that  one 
plant  may  supply  all  the  current  in  case  of  a  break-down  and  reduce 
the  expense  of  maintaining  four  separate  plants. 

PROJECT  TO  SUPPLY  POWER  TO  EL  ORO  MINES.— Mex- 
ican advices  state  that  H.  H.  Filey,  resident  manager  and  chief  engi- 
neer of  the  Guanajuato  Power  &  Electric  Company,  which  Ameri- 
can concern  last  month  completed  the  construction  of  its  60,000- 
volt  power  transmission  line — the  second  longest  in  this  hemisphere 
— between  the  River  Douro  and  the  Guanajuato  mining  district,  a 
distance  of  some  120  miles,  is  now  at  Zitacuaro  for  the  purpose  of 
making  an  estimate  on  the  cost  of  power  transmission  between  that 
point,  where  there  is  said  to  be  abundant  water  power,  and  El  Oro 
and  the  country  adjacent.  Zitacuaro  is  located  about  50  miles  from 
El  Oro,  the  most  prominent  mining  center  in  the  republic. 

EQUIPMENT  FOR  PRESBYTERIAN  HOSPITAL.— The 
Presbyterian  Hospital,  at  Seventieth  Street  and  Lexington  .\venue. 
New  Y^'ork,  is  to  be  equipped  with  a  new^  power  plant.  The  Ball 
Engine  Company,  of  Erie,  Pa.,  through  Woolston  &  Brew,  has  se- 
cured the  contract  for  the  engines.  There  will  be  three  capable  of 
developing  200  hp  each.  The  generators  have  been  ordered  from 
the  Northern  Engineering  Company,  QS  Liberty  Street.  They  will 
be  built  by  the  Commercial  Electric  Company,  of  Indianapolis,  Ind. 
There  w-ill  also  be  three  Commercial  motors  of  25  hp  each,  two  of 
5  hp  each  and  one  of  3-hp  capacity.  These  motors  will  be  used  for 
ventilating  purposes  and   for  driving  laundry   machinery. 

BRIDGE  ILLUMINATION  CONTRACT.— The  Norden-Bitt- 
ner  Electric  Company  has  the  contract  for  the  illumination  with 
electric  lights  of  the  new  Williamsburg  Bridge  on  the  East  River, 


.N'cw  York  City,  on  December  Hj.  Nearly  twenty  miles  of  wire 
wdl  be  user!  in  slriiiKiiiK  the  lauips,  which  run  towar<l  2o,<kjo  in 
iiumbrr.  Ilic  spans,  cables,  lowers,  anchorages  and  approaches  will 
be  outlined  in  white  ligl'l.  In  the  center  of  the  bridge  two  niuncnsc 
.\mcricun  (lags  100  fl  long,  one  on  each  side,  will  be  outhncd  in 
red,  white  and  blue  lamps.  At  the  approaches  on  each  shore  the 
city's  coat  of  arms  will  be  similarly  picked  out.  Lamps  of  8  cp 
will  be  used. 

SOMi-:  IIOLTZKR  CABOT  OKDERS.--Thc  Holt/er-Cabot  IClcc- 
iric  Company,  14J  Liberty  Street,  New  York,  has  just  secured  a 
contract  for  25  motors  from  the  International  Automatic  Music 
t.oinpany,  2  West  Twenty-ninth  Street,  New  York.  The  motors  will 
be  of  special  make  and  of  '/i-hp  capacity  each.  They  will  be 
fitted  with  an  automatic  device  for  use  in  operating  automatic  pianos. 
The  lloll/er-Cabol  Company  has  also  been  awarded  a  contract  for 
the  complete  Sturlevant  blower  outfit  for  one  of  the  United  .States 
battleships  now  under  construction  in  the  Brooklyn  Navy  Yard. 
There  will  be  21  motors  varying  from  2  hp  to  5  hp  each. 

LONG  MICHIGAN  TROLLEY.— An  electric  railway  to  be 
known  as  the  Detroit,  Mint  &  Saginaw  Railway,  is  proposed.  The 
road  will  extend  from  Saginaw  to  Flint  and  from  Frankenmuih  to 
Vassar,  a  total  of  about  45  miles  of  single-track  road.  Preliminary 
surveys  will  be  pushed  forward  and  a  report  submitted  to  the  com- 
pany within  60  days  by  the  Arnold  Electric  Power  Station  Company, 
engineers  and  contractors,  of  Chicago,  111.,  which  has  been  retained 
as  consulting  engineers.  The  specifications  to  be  prepared  will  cover 
the  buildings  and  entire  power  station  equipment  distributing  sys- 
tem, and  the  sub-stations. 

NEW  YORK  CITY  LIGHTING.— The  New  York  City  authori- 
ties have  rejected  all  lighting  bids  save  one  and  the  companies  will 
also  have  to  sue  for  the  lighting  done  during  this  year  unless  they 
consent  to  cut  their  bills.  The  allegation  is  that  the  price  is  unduly 
high.  The  electric  lights  are  thrown  out  in  their  entirety,  the  rate 
being  $146  per  year  for  each  arc  light.  During  the  year  1903  the 
appropriation  for  lighting  the  city  was  $3,306,346.23,  while  the  ap- 
propriation for  1904  in  the  new  budget  is  $3,250,000. 

BOILERS  FOR  NEW  YORK  CENTRAL.— As  already  noted, 
the  boiler  order  for  the  New  York  Central  equipment  has  gone  to 
the  Babcock  &  Wilcox  Company  for  the  two  power  houses.  The 
contract  includes  48  boilers  of  625  hp  each,  equipped  with  Babcock 
&  Wilcox  superheaters,  to  give  a  superheat  of  200°.  The  boiler 
working  pressure  is  200  pounds.  The  Babcock  &  Wilcox  Company 
has  also  received  a  large  order  for  boiler  equipments  from  the  New 
York  Edison  Company. 

WESTINGHOUSE  GAS  ENGINES  are  to  be  adopted  in  a 
new  central  station  now  under  erection  at  Berlin,  Ont.  The  initial 
installation  will  aggregate  460  hp,  comprising  three  13  x  14,  three- 
cylinder,  125-hp  and  one  11  x  12,  three-cylinder.  85-hp  vertical  en- 
gines. These  engines  will  operate  on  city  illuminating  gas  of  650 
B.T.U.  calorific  value,  and  drive  direct-current  generators  for  fur- 
nishing municipal  lighting. 

LINCOLN  (NEB.)  TROLLEY  FORECLOSURE.— The  Lin- 
coln Traction  Company's  property,  comprising  practically  the  entire 
street  car  system  of  the  city,  was  sold  December  i  at  auction  on 
foreclosure  proceedings  to  satisfy  a  tax  lien  of  the  city  of  Lincoln. 
The  property  was  purchased  by  Charles  A.  Freuaufif  at  the  price  of 
$1,160,000. 

EQUIPMENT  FOR  MEXICAN  QUARRIES.— Considerable 
electrical  equipment  will  be  installed  in  large  marble  quarries  near 
Monterey,  Mexico.  All  the  drills  will  be  electrically-operated,  as 
w-ell  as  various  other  machinery.  C.  J.  Bauderer,  of  Monterey,  is 
primarily  interested  in  the  properties. 

ANOTHER  MEXICAN  HYDRAULIC  PROJECT.— Manuel 
Cuesta  Gallardo,  of  Guadalajara,  is  interested  in  a  project  to  con- 
struct a  large  hydraulic  plant  between  the  city  of  La  Barca  and  the 
.A^teguiza  hacienda  on  the  Santiago  River,  State  of  Jalisco. 

BALL  ENGINE  ORDERS.— The  Continental  Coal  Company.  Co- 
lumbus, Ohio,  is  installing  a  400-hp  engine  purchased  from  the  Ball 
Engine  Company,  Erie,  Pa.,  and  has  ordered  a  duplicate  engine  from 
the  same  company.  Trinity  College,  of  Durham,  N.  C,  has  recently 
purchased  a  Ball  automatic  engine  from  the  Ball  Engine  Company. 

MEXICAN  LIGHTING  PROJECT.— It  is  proposed  to  install 
lighting  plants  in  a  number  of  towns  in  the  State  of  Michoacan, 
Mexico.  Jose  Maria  Barragan,  of  Jiquilpan,  can  give  further  in- 
formation. 

CHICAGO  TELEPHONE  COMPANY  shows  a  gain  in  sub- 
scribers during  November  of  1,668.  The  total  of  Bell  subscribers 
now  connected  in  that  city  is  99,570. 

KILBOURXE  &  CLARK  CO.,  of  Seattle.  Wash.,  has  secured  a 
contract  for  the  erection  of  a  new  electric  lighting  plant  at  Port 
Angeles,  Wash. 
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BIRMINGllAiM,  ALA.— Tin;  l'"ariiRi='  .\hUu.il  Telephone  Company  is  the 
name  of  a  new  company  just  formed  here. 

ATLANTA,  GA.— The  Cohimbus  Automatic  Telephone  Company  is  installing 
a  large  plant  in  this  city  and  has  already  expended  about  $100,000. 

PEKIN,  ILL. — The  Pckin  Telephone  Company  has  increased  its  capital  stock 
from   $10,000    to  $75,000. 

CONCORD,  ILL. — The  Home  Telephone  Company  has  increased  its  cap' 
ital  stock   from   $10,000   to  $16,000. 

ROBKRTS,  ILL.— The  Lyman  Telephone  Company  has  been  incorporated; 
capital,  $5000.     Incorporators:  Chris  Anderson,  F.  S.  Diller,  G.  W.  Maddin. 

MEROM,  IND.— The  Merom  Telephone  Company  has  organized  and  incor- 
porated with  a  capital  stock  of  $i 0,000.  George  W.  Stanley,  W.  J.  Cooper  and 
Winfred  Reid  are  the  incorporators. 

ALICE,  IND. — The  exchange  of  the  Knox  County  Telephone  Company  main- 
tained here  was  burned  recently.  It  was  temporarily  installed  in  another 
building.  The  officials  contemplate  erecting  a  new  building  and  installing  a 
new  switchboard. 

TIPTON,  IND. — M.  W.  Pershing,  postmaster,  and  editor  of  the  Tipton  Times, 
has  won  for  himself  fame  that  has  spread  far  and  wide.  He  has  a  number  of 
farm  lines  running  out  into  Tipton  County.  The  Indianapolis  papers  get  into 
Tipton  about  6  o'clock.  The  telephone  editor  takes  these  papers,  clips  the 
headlines  and  prepares  a  careful  synopsis  of  their  contents  and  then  at  a  con- 
venient hour  after  supper  he  connects  with  all  his  lines  and  gives  a  prear- 
ranged call  that  brings  every  farmer  to  his  telephone.  Editor  Pershing  then 
proceeds  to  read  to  the  farmers  his  summary  of  the  latest  news  which  is  fol- 
lowed by  weather  reports  and  produce  prices.  In  this  way  the  farmers  know 
the  chief  happenings  of  the  world  almost  as  soon  as  the  residents  of  large 
cities.  Mr.  Pershing  also  notifies  patrons  if  any  mail  or  telegrams"  are  in  the 
ofHce  addressed  to  them  and  often  they  come  immediately  for  the  same. 

LOGAN,  lA.— The  Woodbine  Telephone  Company  has  increased  its  cap- 
ital stock  from  $25,000  to  $50,000. 

COUNCIL  BLUFFS,  lA.— The  American  Telegraph  &  Telephone  Company 
will   remove  its   terminal   station   from  this  city  to  Omaha,   Neb. 

POCAHONTAS,  lA. — The  building  containing  the  exchange  of  the  Mutual 
Telephone  Company  in  this  place   was   destroyed  by   fire   recently. 

DES  MOINES,  lA.— The  Lanesboro  Mutual  Central  Telephone  Company, 
with  a  capital  stock  of  $1200,  has  been  incorporated  by  the  Secretary  of  State. 

BOONE,  lA. — The  Odgen  Telephone  Company's  system  at  Odgen  has  been 
purchased  by  the  Boone  Telephone  Company  and  over  400  subscribers  will 
thus  be  added  to  the  Boone  Company's  service. 

RIVERTON,  lA. — The  telephone  plant  at  this  place,  owned  by  the  Tabor 
City  Telephone  Company,  has  been  sold  to  a  recently  organized  mutual  telephone 
company.  The  plant  consisted  of  47  telephones  with  about  12  miles  of  pole 
line.     The  system  will  be  greatly  extended. 

BALDWIN,  KAN. — The  Baldwin  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5000. 

FRANKFORT,  KY.— The  Eminence  Home  Telephone  Company,  of  Henry 
County,  has  been  incorporated  with  a  capital  stock  of  $25,000,  by  William 
Callahan,  W.  B.   Wilson  and  I.  B.   Callahan. 

DEXTER,  ME. — The  Farmers'  Telephone  line  is  being  built  by  the  farmers 
of  Gilmans  Corners  and  Silver  Mills. 

POINT  LOOKOUT,  MD.— The  Southern  Maryland  Development '  Company 
has  a  project  to  build  a  telephone  line  from  Point  Lookout  to  Upper  Marlboro, 
where  a  connection  will  be  made  with  the  Chesapeake  &  Potomac  Company, 
which   has  made  arrangements  to  establish  an  exchange. 

HART,  MICH. — The  stockholders  of  the  Oceana  County  Bell  Telephone 
Company  have  accepted  the  proposition  of  the  Mason  County  Telephone  Com- 
pany to  purchase  the  latter.     The  two  properties  will   be  merged. 

FOLEY,  MINN.— The  Maple  Leaf  Telephone  Company  will  establish  an 
exchange  here. 

MOORHEAD,  MINN.— The  Red  River  Telephone  Company,  of  Moorhead, 
has  been  incorporated  with  a  capital  stock  of  $50,000,  the  incorporators  being 
P.   H.  Lamb,  L.   H.   Baker  and   Leslie  Wetter. 

AUSTIN,  MINN.— On  Dec.  i  the  Interstate  Telephone  &  Telegraph  Com- 
pany, of  Austin,  formally  opened  its  exchange  for  service.  The  plant  is  re- 
markable in  many  respects.  It  is  an  all  cable  plant  with  no  cross  arms  or  bare 
wire,  each  pole  being  equipped  with  a  small  terminal,  so  that  pairs  in  the  cable 
are  available  at  every  pole.  A  number  of  the  pairs  are  in  multiplex  so  they  are 
available  at  more  than  one  pole,  which  makes  the  distribution  very  flexible. 
The  plant  has  been  examined  by  leading  telephone  engineers,  who  state  that 
it  is  a  distinct  advance  in  telephone  construction,  and  will  be  very  econom- 
ical to  operate.  The  equipment  is  of  the  common  battery  multiple  switchboard 
type,  with  selective  indicating  keys  for  selective  party  line  work.  The  plant 
starts  in  operation  with  one  telephone  for  every  12  inhabitants  in  the  city, 
which,  it  is  said,  breaks  all  former  records.  The  engineering  and  management 
have  been  under  the  supervision  of  L.  W.  Stanton,  consulting  and  constructing 
telephone  engineer,  of  Cleveland,  Ohio. 

HANNIBAL,  MO.— The  electrical  workers  employed  by  the  Hannibal  ex- 
change of  the  Bell  Telephone  Company  and  the  Bluff  City  Telephone  Company 
on  Dec.  i  struck  for  an  increase  in  wages.  The  Bluff  City  Company  adjusted 
its  differences  with  its  workmen  and  the  latter  returned  to  work  at  once,  but 
the  employes  of  the  Bell  Company  are  still  out.  An  advance  of  .-5  cents  a  day 
for   those   employed   by   the   day   and   $5    per   month   for  those   working   by   the 


.  month  is  sought.  The  new  scale  adopted  is  as  follows;  Linemen,  $2.75  per 
day;  assistant  foreman,  $3  per  day;  city  foremen,  $3.25  per  day;  trouble  men, 
$70  per  month;  switchboard  men,  $85   per  month. 

VESTA,  NEB. — The  Crab  Orchard  Telephone  Company  has  extended  its  lines 
and  is  putting  in  telephones  to  connect  Vesta  with  the  Crab  Orchard  exchange. 
When   finished  the  exchange   will  have  about  300  country  telephones. 

FREMONT,  NEB. — Because  the  Fremont  Independent  Telephone  Company 
has  attempted  to  raise  its  rates  50  cents  per  instrument,  efforts  have  been  made 
in  the  City  Council  to  annul  its  franchise.  The  Company  was  granted  a  fran- 
chise several  years  ago  in  which  was  stipulated  that  the  rating  for  business 
houses  was  not  to  exceed  $2  and  residences  $1.  The  company  put  in  a  good 
system  costing  about  $45,000,  but  found  that  it  could  not  do  business  at  the 
stipulated  rates.  It  has  been  announced  that  a  stock  company  among  the  gro- 
cers is  about  to  be  formed  to  establish  a  new  line. 

CROWN  POINT,  N.  Y.— The  Crown  Point  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $3000.  The  incorporators  are  Jas.  E. 
Pond,  C.  H.  Wilson,  Crown  Point,  and  F.  C.  Pond,  Schroon  Lake,  N.  Y. 

POUGHKEEPSIE,  N.  Y.— The  State  Line  Telephone  Company  has  in- 
creased its  capital  stock  from  $1,000,000  to  $10,000,000.  The  Dutchess  County 
Telephone  Company  is  affiliated  with  the  State  Line  Company  and  the  local 
system  will  be  extended  all  over  Dutchess  County. 

PLATTSBURG,  N.  Y.— The  Clinton  Telephone  Company,  an  independent 
concern,  has  been  organized  by  the  election  of  the  following-named  officers: 
J.  H.  Griswold,  president;  B.  S.  Ramsay,  vice-president;  J.  S.  G.  Edwards,  sec- 
retary.    The  company  will  be  ready  for  business  by  July   i  next  year. 

ASIIEVILLE,  N.  C— The  Ashcville  Telephone  &  Telegraph  Company,  repre- 
senting the  merger  interests,  has  been  chartered  with  a  capital  of  $300,000, 
by  C.  R.  Craig,  W.  S.  Proctor  and  others. 

COLUMBUS,  OHIO.— The  Middlepoint  Home  Telephone  Company,  of  Mid- 
dlepoint,  has  been  incorporated  with  a  capital  stock  of  $60,000. 

HASTINGS,  OHIO.— The  Hastings  Telephone  Company  has  been  incor- 
porated  with   a   capital   stock   of   $3000.      Directors:   F.   Frank,   D.  J.   McCreedy 

and    others. 

URBANA,  OHIO.— The  Independent  Telephone  Company  will  make  exten- 
sive improvements  to  its  system.  A  switchboard  of  larger  capacity  than  the 
present  one  will  be  installed. 

SHAWNEE,  OKLA.— The  Independent  Telephone  Company  has  completed 
a  metallic  circuit  to  Denison  and  Sherman,  Tex. 

PITTSBURG,  PA.— The  Lower  Luzerne  Telephone  &  Supply  Company  has 
increased   its  capital   stock    from    $7500    to   $20,000. 

ABERDEEN,  S.  D.— The  Dakota  Central  Telephone  Company  has  decided  to 
expend  about  $150,000  in  extending  its  line  into  South  Dakota. 

CHATTANOOGA,  TENN.-The  long  distance  telephone  line  which  is  be- 
ing constructed  from  this  city  to  Cincinnati  by  the  American  Telephone  &  Tel- 
egraph Company  is  about  completed.  When  the  line  is  finished  it  will  give 
direct  telephone  communication  between  Chattanooga  and  AsheviUe,  Lexington 
and  Cincinnati. 

BRYAN,  TEX.— The  Bryan  Telephone  Company  will  build  a  line  between 
this  place  and  the  town  of  Mumford. 

SMITHVILLE,  TEX.-The  SmithviUe  Telephone  Company  has  been  organ- 
ized here  with  a  capital  stock  of  $10,000.     H,   C.   Schumacher  is  president. 

NAPLES,  TEX.— A  steady  growth  is  reported  by  the  Naples  Telephone 
Company  which  has  56  subscribers.  A  Kellogg  switchboard  of  ico  droDS  is 
used. 

GONZALES,  TEX.— A  3oodrop  American  Electric  switchboard  is  operated 
by  the  Gonzales  Telephone  Company  which  has  250  subscribers  and  200  mil.-s 
of  toll  line.     The  rates  are  $1.50  and  $2.50  per  month. 

DAINGERFIELD,  TEX.-The  Daingerfield  Telephone  Company  operate, 
an  exchange  at  this  place  with  80  subscribers,  and  one  at  Hughes  Spring  Cass 
County,  with  50  subscribers.  A  loo-drop  American  Electric  switchboard  is 
installed  here.     Messrs.  Truitt  &  Willis  are  the  proprietors. 

LAGRANGE,  TEX.-The  Fayette  County  Telephone  Company  has  recently 
made  an  arrangement  with  the  Commercial  Telephone  Company  whereby  it  gets 
long  distance  connection  to  all  the  principal  cities  in  Texas.  At  Lagrange 
a  2oodrop  American  Electric  switchboard  is  used;  there  are  140  subscribers 
and   100  miles  of  toll  line.     The  rates  are  $2.50  and  $1.50  per  month. 

BROWNWOOD,  TEX.-Mr.  C.  H.  Woodward,  sole  owner  of  the  Telephone 
Exchange  here,  contemplates  installing  10,000  feet  of  cable  in  the  Spring  and 
substituting  metallic  circuit  where  common  return  system  is  now  used.  He  will 
also  rebuild  the  principal  toll  lines  and  double  the  switchboard  capacity.  It  is 
Mr.  Woodward's  intention  to  organize  a  company  with  $50,000  paid-up  capital 
Kellogg  instruments  are  used  and  there  are  now  over  300  subscribers,  with  iso 
miles  of  toll  line  in  the  system. 

ST.  JOHNSBURY,  VT.-The  Citizens'  Telephone  &  Telegraph  Exchange 
numbers  700  subscribers  and  reports  the  addition  of  100  of  these  since  June 
of  this  year.  Couch  &  Seely  apparatus  is  used.  The  company  is  in  a  very 
healthy   condition. 

BARTON'S  LANDING,  VT.-An  addition  of  25  miles  of  toll  line  is  pro- 
jected by  the  Vermont  People's  Telephone  Company,  which  has  700  subscribers 
The  company  is  gaining  about  150  subscribers  a  year  and  the  outlook  is  very 
good.      D.   Buchanan   is   manager. 

GREEN BACKVILLE,  VA.-The  Accomac  &  Northampton  Telephone  Com- 
pany,  of  Greenbackville,  has  been  chartered  by  J.  T.  Sharley  and  others- 
capital  stock  $5000.  ' 

CHARLOTTE  C.  H.,  VA.— One  hundred  or  more  miles  of  line  and  from 
75  to  80  telephones  are  to  be  built  and  installed  by  the  Central  Telephone  Com- 
pany which  has  now  85  subscribers,  and   no  miles  of  toll  line. 

PORT  ANGELES,  WASH.-The  Angeles  Telephone  &  Telegraph  Company 
capitalized  at  $10,000,  was  started  in   May  of  this  year,  with  the  stock  all   paid 
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up  in  (nil.  Uriiiiininu  wltli  uj  tulitcriber*,  (he  company  now  nunilicri  over  100.* 
Siriinilirig  L'urlaoii  a|ipuru(ti<  It  iiuil;  the  ruin  arc  ti.Sn  and  $i  a  inonlh.  The 
outlook  for  (iittiic  l>u>inru  )•  reported  good.  It  It  planned  to  increuae  the 
iwitililuiuid  capacity  and  to  hiiild  liiiet  to  adjoinliiK  tuwni.  The  ofliccri  of  the 
coiiipiiny  are:  i'retident  and  tiraiiirrr,  Mr.  C  J.  I'ariner;  viccprcildent.  Mr. 
K.  A.  Jenion;  avcrrlary,  Mr.  C.   II.   Ilirtch, 

IIUTTONSVII.I,!;,  \V.  VA.— llic  Heverly  &  Marlinton  Telephone  Com 
pany  iiiei  Iniilrumenia  made  by  StromhcrB  (.larlion  Telephone  Mlg.  Company 
and  F.urrka  ICIectric  Company.  The  tyttcm  hat  recently  been  extended  by  the 
addition  o(    ^5   mllrt.      It   hua    luu   tubacriben. 

MII.WAI'KKK,  U  I.S-  The  Wiaconnni  'Irlrphune  Compiiny  ha*  extended 
over  $4ou,uoo  during  tliit  year  for  buildings,  underground  conduiti,  toll  linei, 
new  (witchhourda,  etc.,  in  various  purta  of  the  atate.  Part  of  the  work  planned 
wat  left  undone  owing  to  tlie  (curcity  of  workmen.  This,  however,  will  be 
complrtril  next  Spring.  Two  new  exchangt-a  were  built  in  Milwaukee  and  two 
at  tiau  Cliiire  and  Uahkoah.  The  exchange  at  Chippewa  l''alla  baa  been  rc- 
conttructcd  and  that  at  Steven'a  Point  will  receive  new  apporatua  by  January   i. 

CITY  OF  MK.MCO,  MK.\.— The  original  concession  which  the  Mexican 
Telephone  Company  obtained  from  the  Mexican  Ciovcrnnu'iit  for  the  eatabllah- 
mcnt  and  operation  of  its  telephone  system  in  this  country  expired  by  limita- 
tion on  Nov.  15.  Application  has  been  made  by  the  company  for  a  renewal 
of  Its  concession  and  it  Is  stated  that  the  application  will  be  K^anted. 


ELECTRIC  LIGHT  AND  POWER. 


RIRMINi;il.\M,  ALA. — The  contract  (or  construction  work  and  wiring  for 
electric  light  plant  at  the  Alabama  Girls'  Industrial  School  has  been  awarded  to 
the  Consolidated  Electric  Company,  of  Uirmlngham,  for  $1750. 

ALII  AM  BRA,  CAL.— The  Pacific  Light  &  Power  Company,  Los  Angeles,  has 
secured  an  electric  light  franchise  here. 

CORONA,  C.'\L. — The  Corona  Gas  &  Electric  Company  has  made  a  five-year 
contract  with  the  municipality  here  for  ten  arc  lamps  at  the  rate  of  $1000  per 
year. 

LOS  ANGELES,  CAL,— The  Citiiens'  Co-operative  Gas  &  Electric  Com- 
pany is  organizing  at  San  Pedro,  with  a  view  to  securing  lower  rates  for  light- 
ing service. 

STOCKTON,  CAL.,  will  get  its  streets  lighted  next  year  at  a  lower  rate 
than  any  other  city  in  the  State.  When  the  bids  for  the  street  lighting  con- 
tract were  opened  a  surprise  was  sprung.  Both  companies  bid  to  win  and  the 
Stockton  Gas  &  Electric  Company  captured  the  contract  on  the  low  bid  of  $3.69 
per  arc  light  per  month.  The  bid  of  the  American  River  Electric  Company  was 
$4.40  per  light.  The  present  rale  which  the  city  is  paying  the  Stockton  Gas 
&  Electric  Company  per  light  is  $6.90.  The  new  rate  is  just  $3.11  lower  than 
the  present.  As  the  city  is  using  just  186  arc  lights  a  saving  to  the  city  of 
$578.46  per  month  or  $6,941.50  per  year  will  result.  The  Stockton  Company 
is  to  use  the  Standard's  transmitted  power  for  all  its  work. 

PAYETTE,  IDA. — Articles  of  incorporation  of  the  Payette  Power  Company 
have  been  filed  at  Boise.  The  capital  stock  will  be  $300,000.  The  power  from 
the  plant  is  to  be  used  for  manufacturing  purposes  and  lighting  in  Payette, 
Ontario,  VVeiser  and  other  nearby  towns.  Power  from  this  plant  will  also  be 
used  In  the  operation  of  the  proposed  electric  railway  from  this  city  to  Emmett 
and  Pearl.  The  power  plant  will  be  erected  at  a  point  on  the  Payette  river, 
about  three  miles  above  Payette,  where  a  fall  of  35  feet  can  be  utilized. 

JERSEYVILLE,  ILL. — The  Jerscyville  electric  light  plant  was  inspected 
recently  by  a  party  composed  of  Owen  Ford,  B.  V.  Beckraan,  J.  B.  Quigley  and 
G.  W.  Dudley,  of  St.  Louis,  and  J.  M.  Gore  and  C.  D.  Cole,  of  Quincy,  III., 
prepar-itory  to  its  absorption  by  the  Union  Light,  Water  &  Traction  Company, 
of  Jerseyville,  which  was  incorporated  last  week  with  a  capital  of  $50,000.  The 
incorporators  were  Messrs.  Ford  and  Beckman,  of  St.  Louis,  and  J.  M.  Gore, 
of  Quincy,  111.  The  Union  Light,  Water  &  Traction  Company  has  also  pur- 
chased the  electric  plant  at  Nevada,  Mo.,  for  $100,000  and  will  operate  the 
various  plants,  making  important  improvements  in  the  Jerseyville  plant  as  well 
as  increasing  its  capacity. 

CHARLESTON,  IND. — This  city  has  voted  to  build  a  new  electric  light 
plant  which  will  be  located  on  Main  Street  near  the  old  woolen  mill.  Address 
the  town  board  for  further  particulars. 

INDIANAPOLIS,  IND. — Israel  Hoagland,  of  this  city,  has  patented  an 
electric  plow  and  is  organizing  a  company  to  manufacture  the  machine.  It 
can  be  applied  to  any  farm  implement  requiring  power  for  its  operation.  Mr. 
C.  E.  Merrifield  is  secretary  of  the  company.  Mr.  Hoagland's  address  is  447 
South  East  Street. 

RICHMOND,  IND. — The  municipal  electric  light  plant  is  now  in  much 
better  condition  to  meet  the  competition  of  the  private  company  than  it  has 
been  heretofore.  This  is  due  to  the  installation  of  a  new  generator.  The 
municipal  plant  will  get  the  street  lighting  next  year.  During  the  past  it 
relied  solely  upon  commercial  business  and  a  few  extra  lights  the  city  ordered. 

DURANT,  I.  T. — At  the  election  here  on  Nov.  16  it  was  voted  to  issue 
$89,000  water,  light  and  sewer  bonds. 

COMANCHE,  I.  T. — The  City  Council  has  granted  the  Comanche  Electric 
Company  a  franchise  for  electric  light  and  telephone  systems. 

FT.  MADISON,  lA. — The  citizens  have  voted  to  grant  franchises  to  F.  C. 
Wood  for  gas  and  electric  lighting,  electric  railway  and  for  a  public  heating 
system. 

HUTCHINSON,  KAN. — S.  F.  Johnson,  City  Clerk,  informs  us  that  private 
parties  propose  constructing  an  electric  light  plant  in   Hutchinson. 

WINFIELD,  KAN. — There  may  be  an  election  here  to  vote  upon  the  issu- 
ance of  $134,000  bonds  for  water  works,  electric  light  plant,  etc. 


CIK.Mdi,  K.W.  Plant  and  tpccilicallona  are  wanted  Dec.  14  for  an  electric 
light  plant,  caparily  50  arc,  and  isoo  incandcaccnt  lighlt.  Addreat  J.  li. 
Uranlham,  City  Cleric. 

AIJGUSTA,  KV.— Dlda  are  wiinird  Dec.  11  for  a  (ranchiae  (or  an  electric 
light  plant 

EATON  KAIMDS,  MICH.— The  citiiena  have  voted  to  itaue  lu.ooo  electric 
light  boiida, 

CAl'AC,  MICn.— The  contract  for  (urnlahing  a  ijj-hp.  horizontal  automatic 
engine  to  lie  direct  connected,  and  a  aingle-phaac,  6o-cycle,  jjoovolt  75kw  gen- 
erator haa  been  awarded  lo  the  I'lther  Electric  Company,  of  Toledo,  Ohio, 
for  $5913. 

WINONA,  MISS.— The  Winona  Water,  Sewerage,  Ice  &  Light  Company  it 
about  to  apply  (or  a  charter.  Incorporatora:  Claude  R.  Kedaon,  Kobt.  A.  Alliaon, 
Arthur  I'luke  and  olhera.     The  capital  ia  $175,0011. 

McHENRY,  MISS.— The  McHenry  Improvement  Company  hat  been  incor- 
porated, with  a  capital  of  $30,000,  to  erect  a  hotel  and  eatabllah  an  electric  light 
plant,  water  worka,  etc.  Incorporators:  D.  L.  O'Neal,  G.  A.  McMenry  and 
othera. 

VERSAILLES,  MO.— At  the  recent  election  here  the  iiroponition  to  iatue 
$10,000  electric  light  bonds  was  carried. 

OMAHA,  NEB. — Having  its  umlerground  conduit  system  in  the  down-town 
district  completed  and  the  circuits  installed  and  in  operation  (herein,  the 
Omaha  Electric  Light  &  Power  Company  is  taking  down  its  overhead  wires  and 
poles  in   the  business  portion  o(  the  city. 

PATKKSON,  N.  J.— The  Public  Service  Corporation  has  installed  a  B(orage 
battery  here  which  is  now  in  service  on  the  incandescent  lighting  system.  The 
plant  was  (urnished  by  the  Electric  Storage  Battery  Company,  o(  Philadelphia, 
and  consists  o(  150  cells. 

PHILADELPHIA,  N.  Y.— Bids  will  be  received  Dec.  15  by  C.  T.  Barr, 
village  clerk,  (or  the  construction  and  equipment  of  an  electric  lighting  plant 
for  both  arc  and  incandescent  lights. 

BRUSHTON,  N.  Y.— The  Brushton  Electric  Light  Company,  of  Brushton, 
has  been  incorporated,  with  a  capital  of  $6500.  Directors:  R.  E.  Hiffeman,  G. 
Walter  Galsey  and   W.   H.   McCarthy,  of  Brasher  Falls. 

PHOENIX,  N.  Y. — A  certificate  of  merger  of  the  Phoenix  Electric  Company 
with  the  Seneca  River  Power  Company  has  been  filed  with  the  Secretary  of 
State.  Both  companies  are  incorporated  to  furnish  light,  heat  and  power  in 
Baldwinsvillc,  Phoenix  and  other  villages  in  Onondaga  and  Oswego  counties. 

ST.  MARYS,  OHIO. — The  citizens  voted  Nov.  28  to  issue  $20,000  bonds  for 
improvements  to  the  water  works  and  electric  light  plant. 

GENEVA,  OHIO. — The  City  Council  is  considering  the  proposition  of  W.  C. 
Reed,  of   BlufTton,    for   the  installation   of   an  electric   light  plant. 

NEW  CASTLE,  PA. — Councilman  McCasIin  is  investigating  the  cost  of  a 
municipal  electric  light  plant. 

HOOVERSVILLE,  PA. — The  Town  Council  is  considering  the  question  of 
constructing  an  electric  light  plant.     I.   M.   Hoover  is  Borough   Clerk. 

GREENVILLE,  S.  C. — Lockwood,  Green  &  Company,  of  Greenville,  are  pre- 
paring plans  for  the  power  development  of  the  Southern  Water  Power  Company. 

ORANGE,  TEX. — S.  C.  Tremble,  of  Hillsboro,  has  acquired  a  large  interest 
in  the  Orange  Ice,  Light  &  Water  Works  Company  and  has  assumed  the  posi- 
tion of  general  manager  of  the  plant.  Extensive  improvements  to  the  electric 
light  system  will  be  made. 

SPARTANSBURG,  S.  C— It  is  stated  that  Ladshaw  &  Ladshaw,  of  SparUns- 
burg,  have  completed  plans  for  the  power  development  on  Little  Tennessee 
River,  and  have  submitted  the  same  to  the  syndicate  of  which  J.  S.  Bailey  & 
Company,  of  Waycross,  Ga.,  are  leaders.  It  is  proposed  by  the  syndicate  to 
transmit  this  power  to  Atlanta,  Ga.,  a  distance  of  120  miles.  The  plans  include 
two  dams,  one  127  ft.  high,  the  other  100  ft.  high.  In  one  power  house  12 
generators  will  be  installed  of  2000-kw  each;  the  other  will  have  eight  gen- 
erators of  2ooo-kw  each.  The  cost  of  material  will  be  for  copper  wire, 
$800,000,  and  poles,  $252,000;  the  entire  cost  of  development  will  be  about 
$3,325,000. 

WHITEWOOD,  S.  D. — It  is  stated  that  the  city  will  purchase  a  larger  engine 
for  the  water  works,  and  an  electric  light  system  will  be  run  in  connection  with 
the  water  works. 

SAN  ANTONIO,  TEX.— Mayor  John  P.  CarapbeU  has  called  an  election 
here  on  Dec.  19  for  the  purpose  of  determining  whether  $200,000  of  bonds 
shall  be  issued  for  the  purpose  of  building  a  municipal  electric  light  and  power 
plant. 

SPRINGFIELD,  TENN.— The  Springfield  Electric  Light  &  Water  Company 
has  been  organized  here  with  Wm.  McMurray,  A.  B.  Porter,  G.  S.  Moore  and 
others  as  directors.  The  company  asks  for  a  20-year  franchise  and  proposes  to 
sell  its  plants  to  the  town  if  it  desires  to  purchase  them  between  the  date  of 
erection  and  July    i,   1905. 

RICHMOND,  VA.— The  Electric  Construction  Company,  of  Richmond,  has 
been  awarded  the  contract  for  erecting  a  300-kw  electric  light  plant  at  the 
new  pump  house  of  the  city.     The  contract  calls  for  nearly  $26,000. 

SANTA  ROSALIA,  MEX. — Paul  Ginther,  of  this  place,  and  associates  have 
made  the  necessary  arrangements  for  the  construction  of  an  electric  light  and 
power  plant  here.  It  is  stated  that  the  work  of  installation  will  soon  be  com- 
menced.    The   same  parties  will   construct  a  modern   water   works  system  here. 

CITY  OF  MEXICO,  MEX. — A  number  of  applications  are  pending  in  the 
department  of  foinente  of  the  Mexican  Government  for  concessions  from  parties 
who  desire  to  establish  electric  power  plants  in  diflPerent  parts  of  the  country. 
Among  these  proposed  plants  is  one  to  be  located  on  the  Tonoco  River  in  the 
state  of  Vera  Cruz;  another  to  be  located  at  Xompatzal,  in  the  state  of  Puebia 
and  another  on  the  Tulo  River,  in  the  state  of  Hidalgo. 
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The  Electric  Railway. 


BIRMINGHAM.  ALA.— The  last  stenm  dummy  disappeared  from  Birming- 
ham Nov.  23,  when  the  Birmingham  Railway,  Light  &  I'owcr  Company  put 
into  operation  its  Powderly  electric  line  between  here  and  Bessemer,  a  dis- 
tance of   12  miles. 

BISBEE,  ARIZ.— The  City  Council  of  Bisbee  has  granted  a  franchis-e  to 
J.  T.  Hood,  L.  C.  Shattuck  and  Neal  Rogers  for  the  construction  and  opera- 
tion of  an  electric  railway  over  the  principal  streets  of  this  place.  The  same 
men  propose  to  construct  an  electric  intentrban  road  between  Bisbee  and 
Don  Luis. 

VOLCANO,  CAL.--\V.  H.  Boydston  and  H.  C.  Shear,  of  Volcano,  are  the 
chief  promoters  of  a  proposed  is-mile  interurban  road  to  be  built  north  from 
Volcano.     Estimates  on  material  are  now  being  secured. 

ATHENS,  GA.— It  is  stated  that  the  electric  road  from  Athens  to  Carnes- 
ville  will  be  built.  Athens  has  subscribed  $10,000  as  an  inducement  for  the 
building  of  the  road  which  will  be  32  miles  long.  W.  F.  Brown  is  the 
chief   surveyor. 

ATL.'VNTA,  GA.— The  Atlanta  &  Marietta  Electric  Railway,  organized  to 
build  an  extension  of  the  Georgia  Railway  &  Electric  Company's  lines  to 
Marietta,  has  made  a  mortgage  to  the  Guaranty  Trust  Company,  of  New  York, 
as  trustee,  to  secure  $600,000  of  5  per  cent  forty-year  gold  bonds.  The  bonds 
($100,000)    are  reserved  for  additions  and  improvements. 

DECATUR,  ILL. — The  Decatur  Railway  &  Light  Company  has  been  incor- 
porated to  operate  street  railways  and  light,  heat  and  power  plants;  capital, 
$1,300,000.     Incorporators:  W.  B.  McKinley,  Charles  Zilley,  R.   B.    Stephens. 

TERRE  HAUTE,  IND. — The  Southern  Indiana  Railway  Co.  is  surveying  for 
a  line   from  Terre  Haute  to  Chicago  Heights,  distant  about  160  miles. 

HU.NTINGTON,  IND. — Business  men  of  this  and  nearby  cities  are  agi- 
tating the  building  of  an  electric  railway  from  Huntington  to  South  Bend. 
Meetings  have  been  held  along  the  line,  and  the  project  has  received  great 
encouragement. 

WAV'ERLY,  IND. — The  Indianapolis  "&  Southv/estern  Traction  Company's 
line,  which  is  projected  to  run  from  Indianapolis  through  Waverly  to  Martins- 
ville, will  be  extended  to  Linton,  Washington  and  Evansville.  The  company 
has  recently  gone  through  a  reorganization. 

WABASH,  I.ND. — The  Ft.  Wayne  &  Southwestern  Traction  Company  will 
undertake  to  do  commercial  and  public  lighting  in  the  towns,  along  the  road 
between  Wabash  and  Ft.  Wayne.  At  Roanoke,  Andrews  and  Lagro  the  mer- 
chants are  making  contracts  for  electric  lights  in  their  stores  and  houses.  The 
company  can  supply  the  current  almost  20  hours  out  of  the  24.  It  will  pos- 
sibly furnish  light  for  street  purposes  later  on. 

DUBUQUE,  lA. — Articles  of  incorporation  of  the  Midland  Railway  Con- 
struction Company,  of  Dubuque,  have  been  filed.  The  incorporators  and  board 
of  directors  are  Peter  Kiene,  Henry  Kiene,  Paul  Kiene,  Stephen  B.  Howard 
and  Charles  L.  Xiles. 

VVINFIKLD,  K.AX. — The  City  Council  has  granted  a  thirty-year  franchise 
to  L.  H.  P.  Northrup  to  construct  and  operate  an  electric  railway  system  here. 
According  to  the  terms  of  the  franchise,  an  interurban  line  is  to  be  built  to 
Arkansas    City. 

MONROE,  Mich.— The  Detroit,  Monroe  &  Toledo  Short  Line  Railway 
Company  has  submitted  a  proposition  for  the  purchase  of  the  Monroe  electric 
light  plant.  The  purchase  will  depend  upon  the  granting  of  a  lighting  fran- 
chise by  the  town. 

MINNEAPOLIS,  MINN.— It  is  reported  that  Philadelphia  and  Cleveland 
capital  has  been  interested  in  an  electric  railway  to  be  constructed  from 
Minneapolis  south  by  way  of  Shakopee,  Faribault,  Mankato  and  Albert  Lea, 
Minn.,  from  the  latter  place  to  Waterloo,  Iowa  Falls  and  Mason  City,  la. 
George  F.  Getty,  of  Minneapolis,  is  believed  to  have  charge  of  the  negotiations 
at  the  Minnesota  end  of  the  line,  and  E.  M.  Mabie,  of  Iowa,  is  promoting  the 
Iowa  section  of  the  system. 

VICKSBURG,  MISS.— The  Vicksburg  Railway,  Power  &  Mfg.  Company  has 
in  contemplation  the  construction  of  a  power  plant  at  Waltersville. 

ST.  LOUIS,  MO. — The  Wabash  railway  system  is  about  to  instal  long  dis- 
tance telephones  all  along  its  entire  system.  The  lines  will  be  the  exclusive 
property  of  the  Wabash  Company,  and  will  be  operated   for  its  use  exclusively. 

MEXICO,  MO. — A  meeting  was  held  here  recently  to  consider  building  an 
electric  railway  from  Mexico  to  Memphis,  Mo.,  for  both  freight  and  passen- 
ger service.  The  proposed  electric  line  is  to  be  run  through  five  counties.  A 
temporary  company  was  organized,  of  which  S.  M.  Locke,  of  Mexico,  was  made 
president. 

BKIGANTINE  BEACH,  N.  J.— Vice-Chanccllor  Emery,  at  Trenton,  N.  J., 
has  appointed  Richard  D.  A.  Parrott,  of  Atlantic  City,  receiver  for  this  com- 
pany, on  application  of  the  Continental  Trust  Company,  trustee,  preparatory 
to  foreclosing  both  the  first  and  second  mortgages  of  $50,000  and  $25,000  re- 
spectively. 

SCIIE.XECTADY,  N.  Y. — The  Schenectady  Railway  Company  is  to  make 
important  additions  to  its  street  railway  system  by  extending  lines  through 
the  newer  portions  of  the  city. 

ALB.^NY,  N.  Y. — A  certificate  of  incorporation  has  been  filed  with  the 
Secretary  of  State  for  the  Traction  Development  &  Securities  Company,  of 
New  York  City,  with  a  capital  of  $200,000.  The  directors  are  S.  B.  Man- 
ning, Henry   Oppenheimer  and   C.   C.    Marshall,   of   New   York   City. 

GENEVA,  OHIO.— The  Cleveland,  Geneva  &  Meadville  Electric  Railway 
Company  has  applied  for  a  franchise  in  Geneva  for  its  line  which  will  connect 
Geneva  and  Meadville,  Pa. 

TOLEDO,  OHIO. — The  Toledo  Railways  &  Light  Company  is  to  increase 
the    capacity    of    the    power   and    lighting    plant    on    Water    Street.      It    is   con- 


templated to  add  considerable  new  machinery,  both  for  the  operation  of  street 
cars  and  for  the  lighting  system.  It  is  understood  the  work  will  be  started 
in  a  short   time. 

CLEVELAND,  OHIO.— The  Shaker  Heights  &  Boulevard  Railway  Com- 
pany will  be  incorporated  to  build  a  line  through  the  new  section  of  the  city 
known  as  Shaker  Heights  and  on  to  Warrensville.  It  is  proposed  to  have  the 
cars  run  to  the  center  of  the  city  over  the  Cedar  Avenue  line  of  the  Cleveland 
Electric   Railway,    under  a  traffic   arrangement   with   that  company. 

CINCINNATI,  OHIO.— The  Chester  Park,  Morrow  &  Red  Bank  Traction 
Company  has  been  incorporated  by  C.  E.  Roth,  J.  E.  McCracken,  A.  Auten- 
heimer,  W.  G.  Miners  and  others,  of  Cincinnati.  Capital  stock,  $10,000.  It  is 
the  intention  to  build  a  belt  line  connecting  several  of  the  suburban  towns 
near  Cincinnati,  among  them  Chester  Park,  Bond  Hill,  Norwood,  Oakley, 
Madisonvillt  and   Red   Bank. 

BARNESVILLE,  OHIO.— The  Barnesville  &  Woodsfield  Electric  Railway 
Company  has  been  incorporated,  with  $25,000  capital  stock,  by  G.  E.  Hilles, 
E.  T.  Petty,  J.  W.  Laughlin,  T.  J.  Buchanan,  J.  W.  Chappell  and  W.  E. 
Sharps.  The  company  proposes  to  build  a  road  from  Woddsfield  to  Barnes- 
ville by  way  of  Somerton  and  Miltonsburg.  The  company  also  proposes  to 
supply  light,  heat  and  power  to  the  towns  through  which  it  will  operate.  A 
considerable  portion  of  the  stock  has  been  subscribed  in  the  towns  along  the 
proposed  line. 

PORTLAND,  ORE. — Articles  of  incorporation  have  been  filed  here  by  the 
Portland  &  St.  Johns  Railroad  Company,  with  Francis  I.  McKenna,  George 
W.   Cone  and  William  Peddicord  comprising  the  board  of  directors. 

NEWPORT,  R.  I. — The  contract  for  the  construction  of  the  Newport  & 
Providence  Railway  has  been  awarded,  and  work  is  to  be  begun  at  once.  The 
company's  lines  will  only  extend  to  Bristol  Ferry,  where  connections  are  to 
be  made  with  existing  lines.     The  road  will  have  about   14  miles  of  new  track. 

MEMPHIS,  TENN. — It  is  reported  here  that  the  contract  has  been  let  by 
the  Shelby  County  Traction  Company  for  the  building  of  the  interurban  elec- 
tric line  between  Memphis  and  Colliirsville,  a  distance  of  25  miles,  to  the 
Westinghouse  Company. 

NASHVILLE,  TENN. — The  financing  of  the  32-mile  electric  road  from 
Nashville  to  Lewisburg  has  been  completed.  The  road  will  cost  $1,000,000. 
It  will  be  known  as  the  Nashville  &  Lewisburg  Interurban  Company.  Dr. 
J.    R.    Shapard    is   president,    and    E.    R.    Richardson,    secretary    and    treasurer. 

MEMPHIS,  TENN. — St.  Louis  capitalists  have  been  granted  a  franchise  for 
a  street  railway  in  Memphis.  The  new  concern  will  be  known  as  the  City 
Street  Railway  Company.  Corwin  H.  Spencer,  vice-president  of  the  World's 
Fair  Association;  J.  C.  McGaunon  and  L.  G.  McNair  are  the  backers.  The 
company  is  given  until  Jan.  i  to  accept  the  terms  and  deposit  $50,000  as  a 
guarantee. 

MEMPHIS,  TENN.— The  Legislative  Council  of  Memphis  has  granted  a 
franchise  to  the  City  Street  Railway  Company  for  the  building  and  operation 
of  an  electric  railway  in  this  city.  St.  Louis  and  Memphis  capitalists  are  in- 
terested in  the  project,  Corwin  H.  Spencer  and  L.  G.  McNair,  of  St.  Louis, 
being  the  largest  stockholders.  The  present  capitalization  is  $50,000,  but  is  to- 
be  increased  to  $500,000. 

SALT  LAKE  CITY,  UTAH.— It  is  now  practically  certain  that  there  will 
be  a  formal  consolidation  within  a  few  weeks  of  the  Utah  Light  &  Power 
Company  and  the  Consolidated  Railway  Company.  The  stockholders  of  the 
two  companies  will  meet  Dec.  15  and  16  to  agree  upon  the  terms  of  the  merger. 
The  consolidated  company  will  then  issue  new  bonds,  and  will  provide  for  ani 
expenditure  of  from  $250,000  to  $300,000  annually  until  numerous  contemplated! 
improvements  are  completed. 

CHARLOTTESVILLE,  VA.— The  entire  plant  of  the  Charlottesville  City 
&  Suburban  Street  Railway  Company  has  been  sold  at  public  auction  for 
$50,000,  the  bondholders  being  the  only  bidders,  including  R.  H.  Wood  and 
others.  The  deal  includes  the  local  lighting  system.  The  sale  was  made 
subject  to  a  mortgage  of  the  Piedmont  Construction  Company  and  also  to  cover 
a    lien    on    new    rails. 

MORGANTOWN,  W.  VA.— The  Morgantown  &  Fairmont  Traction  Com- 
pany has  been  reorganized.  It  is  now  known  as  the  Morgantown  &  Pitts- 
burg Railway  Company,  with  a  capital  stock  of  $750,000.  The  incorporators 
are  J.  H.  McDermott,  Davis  Elkins,  T.  R.  Dille  and  C.  R.  Dille,  of  Mor- 
gan  town,   and   C.    W.    Swisher,   of   Fairmont. 

MILTON,  WIS. — The  Rock  River  Traction  Company  has  been  incorporated 
to  build   an  electric  railway  from  Janesville  to   Fond  du  Lac. 

APPLETON,  WIS. — W.  H.  Holcomb,  of  Chicago,  is  planning  to  apply  to 
the  Council  for  a  franchise  to  construct  an  electric  railway  here.  Mr.  Hol- 
comb is  said  to  be  interested  in  a  project  to  build  a  line  from  Applefon  to 
New  London. 

FOND  DU  LAC,  WIS.— Charles  D.  Smith,  president  of  the  Rock  River 
Valley  Traction  Company,  says  that  his  company  has  purchased  the  Janes- 
ville Street  Railway  Company's  system,  and  will  soon  take  possession  of  it 
and  put  it  into  condition  for  effective  service.  The  company  intends  to  build 
suburban  and  interurban  lines,  one  of  which  is  to  extend  from  Janesville  by 
way  of  Milton,  Fort  Atkinson,  Jefferson,  and  Watertown  to  Fond  du  Lac. 
Mr.  Smith  has  also  had  a  survey  made  for  an  electric  road  from  this  city  to 
Ripon  and   Green  Lake.     Most  of  the   right  of  way  has  been   purchased. 

VICTORIA,  B.  C. — Messrs.  Grant  and  Lloyd,  of  Faribault,  Minn.,  have 
organized  a  syndicate  for  the  purpose  of  building  an  electric  railway  in 
British  Columbia,  to  run  from  Trout  Lake  up  the  Duncan  River  into  the 
rich  timber  belts,  and  tap  the  Lardo  Duncan  mining  region.  It  is  said  that 
M.  B.  Webber,  D.  A.  Stewart  and  W.  J.  Landon,  of  Winona,  Minn.,  are  among 
those  interested  in  the  syndicate. 

PORT  ARTHUR,  ONT. — Canadian  and  American  capitalists  are  consider- 
ing the  advisability  of  building  an  electric  railway  to  connect  Fort  William 
Port  Arthur  and  Duluth.  Power  for  operating  the  line  will  be  obtained  by 
developing  the    Kakabcka    Falls. 
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Nl:W  INDUSTRIAL  COMI^ANIliS. 

TIIIC  TAcniKR  MAI:NKTIC  SIIIKl.l)  fOMPANV.  ot  Jcr»cy  Cily.  Iiai  been 
incoriuirdrd;  capilal,  $500,000.  Incui|>oiitl»i*:  Clmrlrt  N.  King.  I.c  Grand 
Biiiikrr  und  \V.   Munda  (irrcnr. 

TIIK  WINN  CONKI.IN  KLKCTRICAI.  COMI'ANV.  of  Jcricy  Cily.  hai 
been  iiKorporatcd:  capital,  fjuoo-  Incorporalorn:  J.inir»  IC.  I.arruwe,  Iluniilton 
Andnstui  and   l)r   Will    Cunkling. 

I  UK  W.  S.  BROWN  COMl'ANY  baa  bcrn  im-«r|«ralcd  in  New  York  City 
10  deal  in  electrical  aiippliet.  Tlie  capital  dock  it  $500  and  tlic  director! 
are   W.   S.    Drown.    E.    I).    S|>eer  and    1.    U    Uiowm,  of   New    York. 


LEGAL. 


NO  MOUK  WKSTKUN  UNION  TOI-i:  I  IK  II'IMNC..— Tlic  ntlorntyi  of  the 
rcnnsylviinia  Kailroiid  Company  iind  the  Wcslcin  Union  TclrgiM|ili  Coni|iany 
bave  arrived  at  an  tinderalanding  whereby  there  will  be  no  more  chopping 
down  of  telegrnpb  polea  on  the  railroad  company's  right  of  way.  The  telegraph 
company  has  been  ordered  to  remove  it.s  lines  from  the  railway  west  of  I'itts- 
burg.  The  case  will  probably  be  taken  to  the  United  States  Court  of  Apjicals 
for  decision. 

TELEPHONE  RATES.— In  the  case  of  J.  T.  Manning  &  Co..  against  the 
Chesapeake  &  Potomac  Telephone  Company  Justice  liarnard,  at  Washington, 
D.  C.  has  declared  that  the  act  of  Congress  of  June.  1898,  fixing  the  telephone 
rates  for  the  District  docs  not  apply  10  a  service  that  provides  extra  equip- 
ments, such  as  desk  instruments,  etc.  The  decree  is  in  accord  with  a  recent 
opinion  in  which  the  Justice  notilied  the  |>arlies  concerned  that  they  had  the 
privilege  of  taking  further  depositions  .is  to  the  rc.TSonableness  of  the  rates 
fixed  by  Congress. 

Obituary. 


MU.  A.  J.  B.VLDWIN.^ — Andrew  J.  Baldwin,  one  of  the  first  constructors  of 
telegraph  lines  in  this  country,  died  in  Wilkcsbarrc.  Pa.,  last  week,  aged  79. 
He  had  the  distinction  of  having  laid  the  first  long  cable  in  the  United  States,  a 
short  line  of  six  miles  Ixlwcen  Wood's  Hole  and  Vineyard  Haven.  A  second 
cable  was  laid  by  him  between  Monomoy  and  Grand  Point,  Nantucket,  a  dis- 
tance of  twenty-five  miles.  This  line  was  swept  away,  but  not  before  it  had 
transmitted  its  lirst  message,  the  news  of  the  bombardment  of  Sebastopol,  in  1855. 

MR.  A.  A.  HONEY. — Albert  A.  Honey,  of  Chicago,  is  dead  from  a  stroke 
of  paralysis  in  the  Chicago  Union  Hospital.  He  was  a  telegraph  operator,  be- 
ginning when  twelve  years  old  with  the  old  Hlinois  Telegraph  Company.  He 
was  one  of  the  three  operators  first  employed  by  the  Associated  Press  in  Chi- 
cago. Later  he  entered  into  the  employ  of  the  Union  Pacific  Railroad  Com- 
pany, and  afterward  superintended  the  construction  of  the  lines  of  the  Northern 
Pacific  from  Bismarck  to  the  Pacific  Coast.  Mr.  Honey  settled  in  Chicago  in 
1901,  and  until  within  the  last  six  months,  when  illness  necessitated  his  resig- 
nation, was  president  of  the  Magnetic  Equipment  Company,  which  was  devel- 
oping his  inventions  for  incrcising  adhesive  effect  in  electric  traction.  He  was 
one  of  the  organizers  of  the  Old  Time  Telegraphers'  Association. 


PERSONAL. 


MR.  FRANK  T.  CR.\VEN  has  resigned  his  iK)sition  with  the  C.  J.  Field 
Conduit  Company  to   represent  the  American  Conduit   Company. 

MR.  JULIAN  S.  JACKSON,  formerly  with  the  Western  Electric  Company, 
will  hereafter  be  in  charge  of  the  Chicago  office  of  Pass  &  Seymour,  Inc.,  as 
sales  agent. 

MR.  CH.\RLES  BRANDEIS,  consulting  electrical  engineer  of  Montreal, 
Can.,  is  sailing  on  Saturday  by  the  Cunarder  Campania  for  Europe,  on  im- 
portant business. 

MR.  B.  MAGNUS,  formerly  superintendent  of  the  refinery  and  silver  mill 
of  the  .'\naconda  Company,  is  now  associated  with  the  Buffalo  Smelter  Works, 
at  Buffalo,   N.   Y. 

M.\N.'^GER  KUNZ,  of  the  New  York  offices,  143  Liberty  Street,  of  the 
Pelton  Water  Wheel  Company,  has  gone  to  Mexico  with  a  view  to  closing 
some  important  contracts   in  that  part  of   the   world. 

MR.  W.  C.  ANDREWS,  who  was  at  one  time  connected  with  the  editorial 
staff  of  this  journal  has  become  associated  with  the  Stanley  Instrument  Com- 
pany of  Great  Barrington,  Mass.,  as  engineer  to  the  sales  department. 

MR.  CHARLES  F.  CUTLER  has  been  elected  president  of  the  Central  New 
York  Telephone  &  Telegraph  Company,  and  of  the  Empire  State  Telephone 
Company,  at  a  recent  meeting  in  Utica,  N.  Y.,  of  the  directors  of  the  com- 
panies. 

HOUGH-BEEKMAN.— Mr.  David  Leavitt  Hough,  a  well-known  engineer  in 
this  city  and  one  of  the  trustees  of  the  Engineers'  Club,  was  married  last  week 
to  Miss  Heloise  Beekman,  daughter  of  Mrs.  W.  B.  Beekman,  of  55  Fifth  Av- 
enue.    The  honeymoon  is  being  spent  in  the  South. 

MR.  L.\MAR  LYNDON,  E.  E.,  has  just  delivered  a  couple  of  excellent  lec- 
tures, with  experiments,  on  the  storage  battery  in  automobile  work  before  the 
Automobile  Club  of  America,  at  the  New  York  club  house.  The  lectures  were 
heard  with  much  pleasure  and  profit  by  the  members. 

MR.  CLEVELAND  MOFFETT  has  had  an  interesting  article  on  radium  and 
the  Curies,  in  McClure's  Magazine,  which  somehow  manages  to  get  excellent 
and  timely  articles  all  the  time  on  technical  and  scientific  sensations  of  the 
hour.  Mr.  Moffett  spent  some  weeks  in  Paris  with  the  Curies  and  their  as- 
sociates  getting   up   his   topic 

MR.  S.  T.  DODD,  of  the  SUnley  Electric  Manufacturing  Company,  Pitts- 
field,  Mass.,  will  lecture  on  "The  Evolution  of  the  Electric  Railway  Motor"  be- 


fore the  New  York  Electrical  Society,  at  8  P.M.,  DrccmlKr  lO.  The  meeting 
will  \k  held  at  the  American  liialituir,  ig  Weal  Forty  diurlli  Street.  The  lec- 
ture will  be  profuarly  illuatruted  by   lantern   alldet. 

Ml(.  I.KO.N  W.  I'l'I.I.K.N'.  of  I'hilndrlpliiii,  ia  the  inventor  of  a  aurfocc 
contact  "puah  bullun"  electric  railway  ayatciii  which  waa  given  a  trial  loal  week 
at  Alluiilii  City,  ,N.  J.,  »n  the  Chrlaca  liruiuh  of  the  Pciinaylvaniu  Railroad. 
The  cuntneta  are  aaucer  ahaped  and  arc  inatalled  in  the  center  uf  the  track, 
every  16  fret,  nr  about  two  to  an  ordinary  car  length. 

MR.  A.  J.  de  n.  CORUIVKAU,  of  Montreal,  Can..  Iiaa  been  vititing  New 
York.  Ill  addition  to  Ilia  electric  railway  iiitcreala,  Mr.  Corriveau  haa  organized 
the  General  Autoinobilc  Club  of  Canada,  and  haa  now  o|iencd  the  brat  auto- 
mobile garage,  eatabliahed  in  .Montreal.  It  ia  quite  a  fine  cntabliahmcnt.  Mr. 
Corriveau    liua  also  been    arranging    fur   important   agencies. 

REAR  ADMIRAL  RAE,  U.  S.  N.,  the  new  chief  of  bureau  of  itcam  engi- 
neering of  the  Navy,  was  guest  of  honor  at  a  reception  given  at  the  Engi- 
iicera'  Club,  New  York  City,  on  Dec.  a.  It  waa  remarkably  well  attended.  The 
preaentationa  were  made  by  Preaident  Kafcr.  A  great  many  electrical  men 
were  present,  including  Messra.  J.  W.  Licb,  L.  A.  Ferguson.  A.  Dow.  R.  T. 
I.«zier,  B.  H.  Warren,  W.  F.  Zimmerman,  T.  C.  Martin,  E.  G.  Bernard,  J. 
llarre,   E.   H.  Mullin,   E.  L.  Zaiinski,  G.  H.  Day,  J.  W.  Reno,  W.   II.  Wiley. 

MR.  JOHN  B.  McCLARY  has  resigned  as  manaker  of  the  Street  Railway 
Department  of  the  Birmingham  Railway,  Light  &  Power  Company,  of  Bir- 
iiiinKham,  Ala.,  his  resignation  to  take  effect  January  1.  Mr.  McClary  haa  been 
coniu-cted  with  street  railways  in  Birmingham  more  than  sixteen  years,  lurviv- 
ing  several  changes  in  ownership.  Mr.  McClary  has  announced  that  be  will  go 
into  business  for  himself,  but  has  not  divulged  the  line  of  work,  flia  tuc- 
cessor  will  be  Mr.  Geo.  II.   Harris,  the  present  traffic  manager  of  the  company. 

MR.  H.  F.  J.  PORTER,  who  has  been  associated  with  Wcstinghouse  in- 
terests since  the  first  of  the  year  and  has  held  the  position  of  assistant  man- 
ager of  the  Publishing  department  with  offices  in  East  Pittsburg  and  Kew 
York,  has  been  made  second  vice-president  of  the  Ncrnst  Lamp  Company,  of 
whicli  enterprise  Mr.  George  Wcstinghouse  is  president,  with  the  duties  of 
general  manager  and  headquarters  at  Pittsburg.  He  assumed  charge  on  Dec. 
I.  This  appointment  docs  not  affect  Mr.  Porter's  relations  with  the  publish- 
ing department. 

U.  S.  SENATOR  CLARK,  of  Montana,  and  of  the  Wayclark  Wire  Company, 
is  quoted  as  follows,  in  an  interview  about  himself  and  copper:  "One  billion 
pounds  of  copper  is  taken  from  the  ground  annually.  Of  this  25  per  cent, 
comes  from  Montana.  I  am  the  largest  individual  owner  of  copper  mines  in 
the  world.  I  produce  about  75,000,000  pounds  a  year.  No,  I  don't  think  there 
will  be  any  period  in  the  near  future  when  copper  will  be  scarce,  but  one  can 
never  tell.  There  is  no  great  amount  of  copper  stored.  The  consumption  each 
year  about  equals  the  production.  The  world  is  not  getting  ahead  very  much 
in  copper.  It  is  a  mineral  that  cannot  be  overlooked,  and  there  is  more  de- 
mand for  it  every  day." 

MR.  LOUIS  J.  MAGEE,  who  for  some  fifteen  years  past  has  been  prom- 
inently identified  with  electrical  engineering  and  manufacturing  in  Germany, 
has  returned  to  this  country.  He  was  early  connected  with  the  old  Thomson- 
Houston  Company  and  was  one  of  the  first  representatives  abroad  of  American 
electrical  interests.  At  the  present  time  he  is  a  director  in  both  the  Allgemeine 
Elcktricitats-Gcsellschaft  and  the  Union  Elektricitats-Gcsellschaft,  of  Berlin, 
and  will  now  be  their  agent  in  the  United  States.  He  has  opened  an  office  at 
2$  Broad  Street,  New  York  City,  and  has  already  reneweti  with  pleasure  a 
great  many  old  acquaintanceships.  His  health  of  late  years  has  not  been  very 
robust,  but  the  climate  here  suits  him  and,  to  say  the  least,  is  more  sunny  and 
genial  than  that  of  the  German  capital  in  the  latitude  of  Labrador.  Mr.  Magee 
is  quite  an  acquisition  to  local  electrical  circles. 

DR.  J.  A.  FLEMING,  professor  of  electrical  engineering  in  University  Col- 
lege, London,  concludes  in  The  Popular  Science  Monthly  for  December  his 
important  series  of  articles  on  "Wireless  Telegraphy."  He  says:  "It  has  been 
often  contended  that  whilst  cables  could  be  cut  in  time  of  war  no  one  can 
cut  the  ether;  but  wireless  telegraph  stations  in  exposed  situations  on  high 
promotories,  where  they  are  visible  for  ten  to  fifteen  miles  out  at  sea  and  un- 
defended by  any  forts,  could  easily  be  destroyed.  The  great  towers  which  are 
essential  to  carry  large  aerials  are  a  conspicuous  object  for  ten  miles  out  at 
sea;  and  a  single  well-placed  shell  from  a  six-inch  gun  would  wreck  the  place 
and  put  the  station  coinpletcly  out  of  use  for  many  months.  Hence,  if  oceanic 
telegraphy  is  ever  to  be  conducted  in  a  manner  in  which  the  communication 
will  be  inviolable  or,  at  any  rate,  not  be  capable  of  interruption  by  acts  of 
war,  the  careful  selection  of  sites  for  stations  is  a  matter  of  importance." 

MR.  T.  W.  VARLEY. — Last  Saturday  evening,  Dec.  5,  a  surprise  dinner  was 
given  Mr.  Thomas  \V.  Varley  at  the  Cafe  Martin,  by  his  old-time  friends  and  as- 
sociates of  the  New  York  Edison  Company.  The  following  gentlemen  were  pres- 
ent: Messrs.  T.  W.  Varley,  W.  H.  Lawrence,  A.  H.  Ackerman,  S.  C.  Harris, 
W.  J.  Kelly,  C.  H.  B.  Chapin,  S.  G.  Rhodes,  W.  J.  Chisholm,  W.  M.  Wimpie, 
F.  V.  Magalhaes,  W.  T.  Russell,  Frank  W.  Wearin,  A.  C.  Rabe,  M.  P.  Ryder, 
Frank  Martin,  C.  Van  Dyck  See,  R.  H.  Willmont,  Edward  Durant,  E.  B. 
Powell,  G.  Moore,  W.  H.  Cordell,  W.  H.  Hill,  S.  D.  Sprong.  Mr.  Varley  re- 
signed as  engineer  of  the  testing  department  for  the  New  Y'ork  Edison  Com- 
pany to  accept  a  more  lucrative  position  with  the  Boston  office  of  the  Wcst- 
inghouse Electric  &  Manufacturing  Company.  Mr.  Varley  is  a  comparatively 
young  man  in  the  profession,  and  his  success  is  due  to  ability  and  con- 
tinuity of  purpose.  In  this  country  he  introduced  a  system  by  means  of 
which  the  voltage  or  drop  at  the  extreme  end  of  an  electric  light  circuit  can  be 
read  from  the  mains  at  the  power-house.  This  obviates  the  necessity  of  main- 
taining many  extra  "pressure  wires."  The  Varley  ground  detector  also  locates 
faults  on  very  high  tension  circuits  while  the  cable  is  in  service.  His  latest 
achievement,  the  Varley  rotating  voltmeter,  gives  a  true  reading  while  the 
meter  is  near  a  large  generator  where  magnetic  disturbances  are  liable  to  be  a 
maximum.  Kent's  Pocket  Book  acknowledges  assistance  received  from  Mr. 
Varley  in  its  compilation.  Mr.  Richard  Varley,  of  Providence,  R.  I.,  the  de- 
signer of  improved  electro  magnets,  is  his  brother. 
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BULLOCK  ELECTRIC  MFG.  COMPANY,  of  Cincinnati,  Oliio,  has  issued 
a  handsome  biographical  calendar  for  December,  bearing  the  portrait  of  Prof. 
Louis   Agassiz. 

BALL  &  WOOD  COMPANY,  the  engine  builders  of  Elizabeth,  N.  J.,  with 
headquarters  in  New  York  have  now  opened  a  Chicago  office  at  1247  Marquette 
Fiuilding,   that   city. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  refers  to  its  Zenitli 
lamps  for  the  Christmas  trade  and  reports  that  it  has  a  big  Chicago  stock,  so 
that  it  can   make  prompt  shipments. 

PLUMBAGO  CRUCIBLES.— The  McCuUough-Dalzell  Crucible  Company, 
of  Pittsburg,  Pa.,  has  issued  a  neat  catalogue  with  handsome  cover  devoted 
to  its  various  crucibles  and  allied  apparatus,  including  tine  dust  plumbago,  etc. 

BROWN  &  SHARFE  MEG.  COMPANY,  of  Providence,  R.  I.,  has  issued 
a  handsome  catalogue  of  its  "Mechanical  Machinists  Tools."  The  catalogue 
under  tliis  name  and  numbered  105  is  devoted  to  rules,  squares,  micrometer 
calipers,  gauges  and  accurate  test  tools  and  is  a  handsome  illustrated  pamphlet 
of   over    150    pages. 

NORTHERN  ENGINEERING  WORKS,  of  Detroit,  Mich.,  have  just  issued 
their  crane  catalogue.  No.  18,  intended  to  supplement  their  general  crane  cat- 
alogue No.  15.  It  is  devoted  more  specifically  to  cranes  for  power  plants, 
pumping  stations,  etc.,  and  is  of  interest  to  engineers  who  design  and  construct 
power  plants  of  all  kinds. 

KINSMAN  ELECTRIC  &  RAILWAY  SUPPLY  COMPANY,  91  Liberty 
St.,  New  York  City,  is  putting  a  number  of  excellent  specialties  on  the  market. 
Among  these  may  be  mentioned  its  "Improved  Daylight  Desk  Lamp"  and  its 
"Automobile  Cable."  Mr.  Kinsman  is  not  only  a  man  of  experience  in  the  art 
but  an  inventor  of  great  ability. 

WOODWARD  GOVERNOR  COMPANY,  of  Rockford,  111.,  has  issued  a 
descriptive  illustrated  catalogue  devoted  to  its  compensating  type  of  governor 
for  waterwheels,  two  models  of  which  are  intended  for  electric  light,  power  and 
railway  service.  There  is  also  a  standard  type  for  mill  and  factory  use. 
Views  of  electrical  installations  are  shown. 

HYATT  FLEXIBLE  ROLLER.— The  Hyatt  Roller  Bearing  Company,  of 
Harrison,  N.  J.,  has  issued  Bulletin  No.  20  on  the  subject  of  its  bearing  as 
specially  adapted  to  heavy  loads  at  slow  speeds,  as  on  cranes,  shop  trucks,  etc. 
Other  bulletins  of  like  nature  deal  with  specific  cases  in  other  fields  of  work. 
The  bulletin  is  illustrated  and  is  fully  descriptive. 

TRUMBULL  ELECTRIC  MFG.  COMPANY,  of  Plainville,  Conn.,  is  selling 
in  large  quantities  its  new  "Ideal"  cord  adjuster  for  incandescent  lamps.  It 
consists  of  a  rosette  or  block  with  a  groove  in  tiie  base,  through  which  a  cord 
passes  with  a  clip  on  one  end,  which  can  easily  be  attached  to  any  standard 
socket  and  is  counterbalanced  by  a  weight.  All  strain  is  taken  from  the 
lamp  cord. 

STROMBERG  &  CARLSON.— The  Stromberg  &  Carlson  Telephone  Mfg. 
Company,  of  Chicago,  has  just  issued  in  usual  handsome  form  Bulletin  No.  8, 
devoted  to  its  non-multiple  central  energy  switchboards.     The  boards  are  most 


elaborately  and  instructively  described  in  detail,  and  all  the  parU  are  exhibiud 
in  excellent  cuts.  A  feature  of  the  catalogue  is  the  presentation  of  the 
boards  by  diagram  with  dimensions  as  well  as  in  half  tones.  These  are  great 
aids  to  an  understanding  of  the  construction  and  operation  of  the  boards. 

THE  BISSELL  COMPANY,  Toledo,  Ohio,  has  added  three  bulletins  to  iU 
perpetual  catalogue.  One  is  devoted  entirely  to  wires,  cables  and  cordage; 
another  to  electroliers  and  chandeliers,  and  the  third  to  motor  starters  and 
controllers.  Each  bulletin  is  very  fully  illustrated,  and  covers  its  specific 
subject  in  a  very  thorough  manner.  Tables  give  prices  and  code  words  of 
each   article,   and   information   relating   to  the   goods   is   complete. 

AMERICAN  CIRCULAR  LOOM  COMPANY,  of  Boston,  has  issued  to  its 
friends  a  very  pretty  and  timely  panel  picture  for  Thanksgiving,  illustrative 
of  the  anniversary  in  the  past  and  as  it  is  now.  The  Puritan  of  olden  days 
shoots  his  wild  turkey— mighty  good  eating— and  in  contrast  is  the  fat  v?ell- 
fed  bird  due  to  the  modern  growth  of  turkey  culture  and  industrial  pros- 
perity. 

COLUMBUS  STORAGE  BATTERY  COMPANY,  of  Columbus,  Ohio,  has 
just  issued  an  interesting  new  catalogue  which  lists  its  various  types  of  cells 
and  contains  in  addition  a  short  treatise  on  the  use  and  care  of  storage  bat- 
teries. This  is  the  Company's  third  catalogue  to  the  electrical  trade.  The 
Columbus  battery  has  been  installed  in  a  number  of  electric  lighting  plants, 
nas  been  adopted  in  the  telephone  field,  and  is  largely  used  for  ignition  pur- 
Doses  on  stationary  and  automobile  gas  engines.  The  catalogue  is  illustrated 
and  gives  dimensions,  capacities  and  prices. 

THE  THOMPSON-BONNEY  COMPANY,  45  York  Street,  Brooklyn,  has 
added  to  its  already  extensive  business  a  new  department  for  the  sale  of  second- 
liand  electrical  machinery.  This  branch  of  the  business  will  be  in  charge  of 
Mr.  R.  B.  Corbett,  for  many  years  well  and  favorably  known  in  this  branch 
of  the  electrical  industry.  A  full  line  of  electrical  machinery  of  all  types, 
and  to  suit  all  conditions,  will  be  carried  in  stock.  The  Thompson-Bonney 
Company  still  retains  the  agency  for  the  Fairbanks,  Morse  machines  and  is 
continually  enlarging  its  repair  and  experimental  departments. 

"WATER  METERS"  is  the  title  of  a  pamphlet  just  received  from  the  Henry 
R.  Worthington  Company,  whose  new  disc  meter  is  described  and  illustrated 
with  cuts  showing  the  internal  construction.  The  pamphlet  also  describes  the 
standard  duplex  piston  meter  and  the  Worthington  hot-water  meter  for  boiler 
testing.  The  latter  device  has  been  found  of  great  value  in  boiler  plants  for 
checking  up  the  evaporative  values  of  different  kinds  of  coal,  the  efficiency  of 
firemen,  etc.  This  pamphlet  is  an  innovation  in  the  way  of  small  leaflets.  It  is 
of  the  standard  size  for  enclosure  with  letters  3/4x6  inches,  but  instead  of  be- 
ing printed  upon  ordinary  coated  paper,  a  high  grade  of  tinted  enamel  card- 
board is  used,  rendering  the  pages  much  more  durable  to  handle.  The  pamphlet 
is  well  worth  the  asking. 

DYNAMO  FIELD  RHEOSTATS.— The  Wirt  Electric  Company,  Philadel- 
phia, Pa.,  through  its  sales  department,  180  Broadway,  New  York  City,  has 
just  issued  a  series  of  circulars  and  price  lists  of  various  devices  produced  by 
this  well-known  concern.  The  list  includes  dynamo  field  rheostats,  special 
rheostats,  theatre  dimmers  and  battery  charging  rheostats,  all  of  which  ap- 
paratus are  illustrated  by  several  cuts.  The  construction  of  the  theatre  dim- 
mer is  well  described.  The  circulars  contain  a  great  deal  of  crystallized  in- 
formation on  tlie  subjects  covered.  The  cover  of  one  of  the  pamphlets  conUins 
an  embossed  representation  of  a  rheostat  hand  wheel,  in  bronze  colors,  which 
is  very  realistic. 


UNITED    STATES    PATENTS    ISSUED    DEC.    i,    1903. 
[Conducted  by   Wm.   A.   Rosenbaum,   Patent   Attorney,    140   Nassau   St.,   N.   Y.] 

744.771.  VOLTAGE  REGULATOR;  Alexis  Le  Blanc,  New  York,  N.  Y.  App. 
filed  Feb.  18,  1903.  A  charging  switch  and  voltage  regulator  especially 
adapted  for  charging  a  storage  battery  from  a  small  dynamo  used  on  an 
automobile  to  supply  the  ignition  spark.  An  electro-magnet  in  the  main 
circuit  varies  the  pressure  upon  the  surface  of  a  body  of  mercury  to  vary 
the  extent  of  immersion  of  a  resistance   pencil. 

745.336.  COMMUTATOR  BAR;  William  L.  R.  Emmet,  Schenectady,  N.  Y. 
App.  filed  May  10,  1900.  The  sides  of  the  bar  are  roughened  to  take  hold 
of  the   insulation  and   thus  solidify   the  commutator   structure. 

745.341.  SWITCHING  APPARATUS  FOR  TELEPHONIC  OR  OTHER 
SWITCHBOARDS;  Frederic  W.  Francis,  London,  England.  App.  filed 
Aug.   12,   1 90 1.     Details. 

745.342.  ANSWERING  AND  RECORDING  TELEPHONE;  Theodore  D. 
Freese  and  Carl  J.  Freese,  Elyria,  Ohio.  App.  filed  Nov.  22,  1902.  (See 
page  971.) 

745.347-  AUTOMATIC  CIRCUIT  BREAKER;  Edward  M.  Hewlett,  Sche- 
nectady, N.  Y.  App.  filed  April  5,  1900.  Comprises  fixed  terminals,  a 
straight  gravitating  connector,  an  automatic  release  device  and  an  insu- 
lated tubular  inclosure  for  the  connector,  connecting  the  terminals,  form- 
ing a  closed  chamber  when  the  plug  is  inserted. 

745,348.  CIRCUIT  BREAKER;  Edward  M.  Hewlett  and  Charles  C.  Badeau, 
Schenectady,  N.  Y.  App.  filed  April  27,  iQoi.  A  circuit  breaker  having  a 
pivoted  tripjjing  coil  adapted  to  swing  outwardly  from  the  base  when  the 
circuit  breaker  is  tripped,  and  main  and  shunt  contacts  on  opposite  sides 
of    its   axis. 

745,367.  ELECTRODE  FOR  ELECTRIC  TUBE  LAMPS;  Daniel  M.  Mooro, 
Newark,  N.  J.  App.  filed  Feb.  26,  1903.  To  adapt  the  lamp  for  alternat- 
ing currents  the  terminal  electrodes  each  consist  of  an  anode  and  a  cathode. 

745,370.  ELECTRIC  CIRCUIT  CLOSER  AND  BREAKER;  Thomas  E. 
McQuoii,   Biggsville,   111.     App.   filed   Sept.   26,    1902.     Details. 

745,378.  ELECTROLYTIC  REFINING  OF  ZINC;  Heinrich  Paweck,  Vienna, 
Austria-Hungary.     App.    filed   March   7,    1902.      (See   page   971.) 

745.379-  MEANS  FOR  PROTECTING  ELECTRICAL  WINDINGS  FROM 
STATIC   STRAINS;   John   Pearson,  Somerset,   Wis.,  and  Frederick   R.   M. 


Cutcheon,  St.  Paul,  Minn.  App.  filed  June  13,  1902.  A  subsidiary  circuit 
connected  at  various  points  with  the  main  winding  contains  a  conductor 
adapted  to  carry  abnormal  voltages,  but  non-conductive  to  normal  voltages. 

745.382.  ELECTRIC  RAILWAY;  William  B.  Potter,  Schenectady,  N.  Y. 
App.  filed  Aug.  2,  1901.     Details  of  a  sectional  conductor  system. 

745.383.  SECTIONAL  THIRD  RAIL  SYSTEM;  William   B.  Potter,   Schenec- 
"    tady,    N.    Y.      App.    filed    April    23,    1902.      The   current    for   actuating   the 

switches  to  direct  main  current  into  the  sections  of  the  third  rail,  is  car- 
ried on  a  light  overheal  conductor. 

745,388.  TELEPHONE  SYSTEM;  Georg  Ritter,  Stuttgart,  Germany.  App. 
filed  Aug.   16,   1898.      (See  page  97i-) 

745,412.      ELECTRODE;   Henry   Blackman,  New  York,  N.  Y.     App.  filed  Dec. 

8,  1896.      (See   page  971.) 

745,427.  ELECTRIC  ARC  LAMP;  Hubert  Emonds,  Aix-La-Chapelle,  Ger- 
many. App.  filed  May  14,  1903.  An  electro^magnctically  actuated  pump 
removes  superfluous  oxygen  from  the  arc  inclosing  chamber. 

745,436.  ELECTRIC  RAILWAY  SYSTEM;  Frederic  W.  Hild,  Schenectady, 
N.  Y.  App.  filed  April  28,  190Q.  Switches  which  control  the  current  to 
the  sectional  conductor  arc  arranged  in  groups  and  means  are  provided 
so  that  when  a  switch  is  closed,  its  coil  is  open  circuited  but  the  switch 
remains  closed  independently  of  its  coil. 

-45,447.  ELECTRIC  IGNITER  FOR  LAMPS;  August  L.  Lind,  Stockholm, 
and  Carl  H.  Carlsson,  Liljcholmen.  Sweden.  App.  filed  April  18,  1903. 
Details. 

745,461.  ALTERNATING  CURRENT  METER;  George  Stern  and  Albert 
Lotz,  Charlottcnburg,  Germany.  App.  hied  April  30,  1901.  A  body  of 
good  conducting  material  adjustably  mounted  in  the  path  of  the  flux  of 
one  of  the  meter  windings  and  so  placed  that  no  turning  moment  will  be 
produced  thereby  on  the  armature,  the  body  being  so  mounted  that  it  may 
be  moved  laterally  with  reference  to  the  said  wiiiding  so  as  to  include  more 
or  less  of  the  lines  of  force  created  by  the  winding. 

745,463.  WIRELESS  TELEGR?APH  RECEIVER;  Gustaf  T.  Seenson,  near 
"  San  Pedro,  Cal.  App.  filed  Dec.  23,  1902.  The  relay  is  a  carbon  pencil 
having  a  gyratory  motion  upon  a  plain  surface. 

745,479.     ANODE-HOOK;  Frank  W.  Cann,  Brooklyn,  N.  Y.     App.  filed  April 

9,  1902.     (See  page  971.) 

745,488.  MEANS  FOR  OPERATING  ELECTRIC  SIGNS;  William  Goltz,  Chi- 
cago,  111.     App.  filed   Dec.    11,   1902.     Instead  of  making  and  breaking  the 
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dliiimlng  rcaiitancc   !•   Inlni 
Chicago,    III.      App.    filed    July    ji, 


circuit   tictwcrn    the  roiilacli  o(   the  awllch, 
Jucril,  tliua  (vuiiiiiiK  •parking. 

4i.*9y      I'l.UC.    lUSK.   John    II.    Ilanoun, 

I9»J-      Detail*. 
4S.4U.4       II.XTUKK  roR  TERMINAL  UOXES;  Hurry  A.   lloagUnd.  Cl.i.agu. 

III.      .\pp.    Iilrd  June    jg,    1903.      The   chandelier    ii  ■na|irii>le<l    from   a    hull 

Joint  ill  thr  hux. 

( OMltlNKI)  TROI.I.KY  AM)   AlU   HKAKK  CONTKDI.I.KK ;  Jamc. 

App.    tiled    Apiil    JO,    1903.      When    the    trolley 

Iravm  the   wire,   the   iiii    lir.ikr«  of    ilir    inr   nre   uulomaticully   apiilied. 

KI.KnROTlIKRMU-    VKNTILATOK;    I'rrdrric    I)e    Mare,    HruaurU, 

m.      App.    tiled    June    16,    igoj.       Ihe    p.iMagc    through    which    a    fan 

drive*  air  contaiiu  electric  heating  coil*. 

App. 


4J.SOJ 

Kvntu  h,     1  III  unto,    L'anada 
wheel 


45 


507.      K 
Belgiur 


45.5»3- 
filed 


TKLKPIIONE    SYSTEM:    Ceorg    Ritter,    Stuttgart    Germany. 
Dec.    J^,    1897.      (See  page   971.) 


45 


45 


,534.     EI.ECTRRAI,  KI.EVATOR 
fued  June   14 


45 


Rudolph  C.  Smith,  Yonkcrc,  N.  Y.  App. 
1901.  A  multipolar  motor  and  iwitching  mechaniim  for  ar- 
ranging the  lield  with  adjacent  or  alternate  pole*  and  (or  changing  from 
•ingle  |<arallcl  two  bru*b  connection  to  double  parallel  fonrhruali  connec 
tion. 

Dean,   Chicago, 
Ford,  New  York,  N.  V. 


,570.     TELEIMIONE   EXCHANGE  SYSTEM;  William   W 
111.     App.    filed   May  q,    1901.      (See  page  971.) 


588.     KLKCTROLVTIC  APPARATUS;  Henry   B. 
App.    hied   Moy    11,    iguj.      (See   page  971.) 

45.600.  ELECTRIC  CIGAR  LIGHTING  DEVICE;  John  W.  Gray,  San  Fran- 
cisco, Cal.     App.  filed  April   .-o,   1903.     Details. 

45.604.  SIXONDARY  BATIKRY;  Gustave  K.  Hartung,  New  York,  N.  Y. 
App.    tiled    Sept.    16,    1903.      (See  page  971.) 

45.6I4-  TROLLEY;  Henry  Holland,  Detroit,  Mich.  App.  filed  Nov.  11,  1902. 
A  spring  plate  bear*  directly  against  the  wheel  .nnd  the  harp  to  carry  the 
current. 

45.&ii-      ELECTRIC  ARC  LAMP; 
filed  March  30,   1903.     Details. 


Randolph  Hulsart,   Brooklyn,   N.  Y.      App. 


744.77>- — Voltage  Regulator. 


^45,427. — Electric  Arc  Lamp. 


745.637-  PROCESS  OF  PRODUCING  CARBON  CHLORIDS  AND  SILI- 
CON; Florentine  Joseph  Machalske,  Brooklyn,  N.  Y.      (See  page  971.) 

745.682.  ELECTRICAL  WATER  HEATER;  Milton  H.  Shoenberg,  San  Fran- 
cisco, Cal.  App.  filed  June  29,  1903.  An  attachment  for  water  outlets 
consisting  of  an  outgoing  and  return  passage  containing  an  electric  heater 
whereby  the  water  from  the  source  can  be  sent  through  the  passages, 
heated  and  returned  to  the  regular  outlet. 

745.683.  AIR  PUMP  GOVERNOR;  Samuel  B.  Stewart,  Jr.,  Schenectady,  N. 
Y.  App.  filed  June  21,  1901.  An  essential  feature  consists  in  storing 
energy  in  a  freely  movable  contact  while  the  pressure  is  fluctuating,  which 
at  a  determinate  position  acts  to  open  the  circuit  with  great  rapidity,  as 
distinguished  from  a  lock  which  prevents  the  movement  of  the  contact 
until  a  definite  position  is  reached. 

745.687.  METHOD  OF  BALANCING  RELAYS;  Henry  M.  Sutton,  Walter 
L.  Steele  and  Michael  Coerver,  Dallas,  Tex.  App.  filed  Aug.  15,  1902. 
Consists  in  suspending  a  polarized  armature  in  the  field  of  mutually  re- 
pellant  magnets,  one  of  which  is  wound  with  divisions  of  the  circuit  ex- 
tending in  opposite  directions  around  the  core. 

745.692.  TELAUTOGRAPH;  George  S.  Tiffany,  Brooklyn,  N.  Y.  App.  filed 
Dec.  20,  1900.  The  transmitting  tracing  implement  controls  the  motions 
of  the  receiving  pen  independently  of  any  movement  of  the  transmitting, 
writing  platen. 

745,694.  FUSE  BLOCK;  Milton  R.  Utley  and  Benjamin  J.  Clements,  Chicago, 
IlL  App.  filed  July  11,  1903.  A  fuse  block  containing  an  indicator  to  show 
when  the  fuse  is  destroyed. 

745,715.  MEANS  FOR  MODIFYING  HIGH  POTENTIAL  ELECTRIC  CUR 
RENTS  FOR  LOW  POTENTIAL  USE;  Herbert  L.  Carpenter,  Brooklyn, 
N.  Y.  App.  filed  May  15,  1903.  Automatic  means  for  preventing  abnor- 
mally high  potential  currents  on  the  main  circuit  from  existing  on  the 
secondary  or  modified  circuit. 

745.759-  RESISTING  DEVICE;  George  Baehr.  McKeesport,  Pa.  App.  filed 
Aug.    6,    1902.      A   Sat    resistance   strip   is   wound   into   a  helix   wiu   inter- 


po*e<l    iiitiilating    iiialriial    anil    it*    leriiiinuli   connected    with    binding    poiti 
at  the  IiiiIj  anil  liiii,  tliii*  forining  •  reitialance  unit. 

745.760.  LEVER  CONTROLI.KK;  George  Haelir,  McKreaporl,  I'a.  Ai.p.  filed 
Aug.  6,  lyoj.  A  pivoted  actuating  lever  ami  u  pivoted  *witcli  blade  are 
connccieil  togeihrr  by  a  uluil  and  slut  in  *iich  a  manner  ■■  to  give  quick 
innveineiit    to   the  Hwitch    lever. 

;h5.7'«.V  KI.Kt  IKICAI.I.Y  CONTROLLED  MOTOR  .STOPPING  APPA- 
RATUS; ll.ilus  G.  Hallow,  Manchraler,  N.  II.  App.  filed  June  16,  1903. 
An  eleclii.  inagnrti.'  device  for  acluutiiig  Ihe  throttle  of  un  engine  In 
eniergencie*. 

745.77.'  INDUCTION  MOTOR;  Donald  M.  Blin,  Drookline,  Maia.  App. 
filed   Aug.    17,    1903.     The  (ccondiry  member   hti  two  independent  iy*tcm* 


745,507.—  Elfctrothtrmic   VciililatMi. 

of  inductors,  one  of  hieh  resistance  and  the  other  of  low  resistance,  the 
starting  current  is  intro(liicc<l  into  the  former  and  after  the  machine  speeds 
up  the  current  is  directed  into  ihc  latter,  thus  making  it  possible  to  use  a 
comparatively  small  starting  current. 

745,778.  CONTACT  BO.K  FOR  ELECTRIC  RAILWAYS;  William  M.  Brown, 
Johnstown,  Pa.  App.  filed  Dec.  6,  1902.  The  electrodes  arc  in  a  cup  and 
an  arc  guard  is  arranged  to  prevent  the  deposit  of  a  conducting  coating 
on  the  adjoining  surfaces. 

745,830.  CAR  LIGHTING  SYSTEM;  Robert  F.  Hall,  Moseley,  England. 
App.  filed  May  29,   1903.     Details. 

745,863.  METHOD  OF  MELTING  GLASS;  Julius  T.  C.  Kessmeier,  Washing- 
ton.    App.    filed    Nov.    14,    1902.      (See   page  971.) 

745,899.  AUTOMATIC  CUT  OUT  FOR  ELECTRIC  LIGHT  CIRCUITS; 
Ralph  J.  Patterson,  Wattrville,  Me.  App.  filed  April  25,  1902.  An  ab- 
normal condition  on  the  circuit  causes  an  electro-magnet  to  successively 
interrupt  the  circuit  through  a  quick-action  switch,  such  interruptions  serv- 
ing to  indicate  the  abnormal   condition. 

745,926.  CONTROLLER  FOR  ALTERNATING  CURRENT  MOTORS;  Au- 
gust Sundh,  Yonkers,  N.  Y.  App.  filed  Aug.  5,  1903.  The  invention  con- 
sists in  the  combination  of  an  alternating  current  induction  motor  with  a 
single  controlling  electro-magnet  in  shunt  circuit  therewith  and  hence  en- 
ergized by  the  alternating  current. 

745,929.  ELECTRIC  DISTRIBUTING  SYSTEM;  Rene  Tbury,  Geneva,  Swit- 
zerland.    App.   filed  July  25,   1903.     A  device  for  limiting  the  differences 


745.778. — Contact  Box  for  Electric  Railways. 

of  tension  which  may  arise  between  the  frames  of  the  generators  and  other 
apparatus  of  the  distributing  system,  consisting  of  two  resistances  having  a 
neutral  point  connected  to  the  masses  of  the  apparatus  which  are  to  be 
protected  against  high  static  charges,  the  resistances  being  connected  to  the 
poles  of  the  apparatus  to  be  protected. 

745,958.  MANUFACTURE  OF  SODIUM;  Thomas  Ewan,  Glasgow,  Scotland. 
App.   filed  April    18,    1903.      (See  page   971.) 

745,966.  PROCESS  OF  PRODUCING  SILICON  CHLORIDS,  HYDRO- 
CHLORIC ACID,  AND  ALKALI  HYDROXIDS:  Florentine  Joseph  Ma- 
chalske, Chicago,   111.     App.   filed  Oct.  9,   1902.      (See  page  971.) 

745,969.  ELECTRIC  FUSE  HOLDER;  James  B.  McCarthy,  Detroit,  Mich. 
App.  filed  Dec.  3,  1902.  Open  passages  are  provided  at  the  heads  of  the 
tube  to  permit  the  escape  of  smoke  ana  gases. 
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These  schedules  are  made  up  on  local  mean  time.     Where  standard  time  is  used,  and  it  varies  considerably  from  sun  time,  the  proper  deduction  or  addition  must  be  made. 
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18 

5  30 

■9 

6.20      " 

18 

6.05      " 

19 

5.50       „ 

6.05      *' 

19 

5.50 

6.40 

19 

5 

10      " 

19 

5.10     ;• 

•9 

S-.iO      " 

20 

6.15      ■' 

19 

5-30        ' 

20 

5- '5       '.'. 

19 

6.0s      " 

20 

5-50 

19 

6.0s       " 

20 

5.50 

19 

6.40  " 

20 

5 

OS       " 

19 

6.40      " 

20 

5.05 

S-.IO      " 

21 

6.15      ■■ 

20 

5.30 

21 

6.1s 

20 

6.10      " 

21 

5.50 

20 

6.05       " 

21 

S-so      .. 

20 

6.40  " 

21 

5 

"5 

20 

6.40      " 

21 

5-05 

S  w 

22 

6.1S      '■ 

21 

5.30 

22 

6.15 

21 

6.10      " 

22 

S'ts 

21 

9.45      '' 

22 

5.50 

21 

6.40  " 

22 

S 

OS 

31 

6.40      " 

22 

5.05       " 

S   :'.       " 

2.1 

6.15      " 

22 

9.00 

23 

6.1S 

22 

6.10      " 

23 

545 

22 

10.45 

23 

5.4s 

22 

6.40  " 

23 

.1 

00        " 

22 

10.40      " 

23 

5.00 

JJ 

24 

6.15      •■ 

23 

10.00        " 

24 

6.15 

23 

6.10      *' 

24 

5''5       ' 

23 

11.45 

24 

5-45 

23 

6.45    :; 

24 

5 

00      " 

23 

II.3S       " 

24 

5.00 

5  V        " 

25 

6.1  s     •■ 

25 

6.15       " 

24 

'•■5    .". 

24 

12.00     M. 

24 

.  „ 

— 

24 

6.45       " 

25 

4 

55      " 

24 



il 

26 

6.15       " 

25 

11.55 

26 

6.15       " 

25 

12.45  A.M. 

25 

5.45  A.M. 

25 

12.45  A.M. 

25 

S.45       " 

25 

6.45       " 

26 

4 

55 

25 

12.30  A.M. 

25 

4.55 

, 

26 

12.00    M. 

26 





25 

6.15  P.M. 

12.00    M. 

26 

1.45       " 

26 

5.40 

26 

6.45       " 

26 

12 

00    M. 

26 

1.20      " 

26 

'! 

1              M. 

27 

6.10  A.M. 

27 

12.5s  A.M. 

27 

6.10  A.M. 

26 

1.45  A.M. 

26 

S.40  AM. 

27 

2.40 

27 

S.40        ' 

27 

2.10  A.M. 

27 

4 

55  A.M. 

27 

2.10      " 

27 

4-55 

i8 

11 

12.00   M. 

28 

2.00      " 

28 

6.10      " 

26 

12.00   M. 

3.30      " 

5.40 

27 

6.4s   P.M. 

27 

12 

2.55       " 

4.55       " 

- ..M. 

6.10  A.M. 

29 

3.00      " 

29 

6.10      " 

27 

6.1s      " 

27 

12.00         " 

29 

4.20 

29 

5.35 

28 

6.50      " 

28 

12 

00      " 

29 

>?o^i5ght. 

29 

4.55       " 

5.40   KM. 

2K 

12.00    M. 

30 

4.00      " 

10 

6.10      " 

28 

6.20      " 

28 

12.00         " 

29 

6.50      " 

29 

12 

00      " 

30 

30 

No  light. 

>9 

S..10      ■• 

29 

12.00       " 

31 

No  light. 

31 

No  light. 

29 

6.20      " 

29 

12.00         " 

30 

6.50      " 

30 

12 

00      " 

31 

No  light. 

31 

No  liihi. 

S.«       " 

30 

12.00 

31 

6.50      " 

31 

12 

00      " 

S.J5       " 

31 

12.00 

APRIL,  1904 


MAY,  1904 


JUNE,   1904 


No.    I. 

1 

Frund's  Moon 

ight    System.            .  | 

Date.          I  ^  ' 

Date. 

Exting. 

1 

'■         ■    M, 

I 

6.  i;; 

3 

6-5S       '• 

f-ss     ■■ 

12.00      " 

1 

6 

i.oo  A.M. 

7 

g 

7 

1.50 

1'"" 

8 

2.30      " 

i'''^'^ 

9 

3.10 

7.'-i, 

10 

3-45 

4.20       " 

7,iK.       ■• 

430       " 

13 

4-30       " 

14 

-'"'  ' 

14 

4-25 

\l 

IS 

4-25 

1' 

16 

4-25        ■■ 

17 

>7 

4-25 

16 

'      '                      M 

4.20 

7.>:          ■• 
7.IU           •■ 

Mo      ■' 
7.15       " 

MS      " 
»2.5o  A.M. 

19 

4.20 

20 

4.20        " 

21 

4.15        " 

21 

22 

415 

'3 
H 
24 

as 

'i 

23 
23 
24 

lij^  m; 

4. IS  A.M. 

24 

ir.oo    M. 

M^   P.M. 

25 

25 

4.10  A.M. 
12.00    M. 

% 

7.io      ■• 

7.2.1        •■ 

27 

'-^  i 

39 

•12.00  " 

'S 

Table  No.  2. 
Standard  Moonlight  System. 


Date. 

Light. 

Date. 

Exting. 

, 

6.50    P.M. 

, 

9.00    P.M. 

2 

6.55       " 

2 

10.00 

3 

6.55 

3 

II. 10      " 

6.55  :: 

5 

12.10  A.M. 

6.5s 

6 

1.00      " 

6 

6.5s    ' 

7 

■■s"     !! 

7 

7.00 

8 

2.30 

8 

7.00    " 

9 

3-10 

9 

7.00 

10 

3.45 

10 

7.00 

11 

4.20 

11 

7.00      " 

12 

4.30       „ 

12 

7.05     " 

13 

4.30       ' 

13 

7.0s 

14 

4-25 

14 

7-"^       .. 

15 

■••"5       ,. 

15 

?.05       • 

4-^5       .. 

16 

7-05 

'2 

4-=5       .. 

7.10 

18 

4.20 

18 

7.10 

19 

4.20 

19 

7.10 

20 

4.20       ■• 

20 

10.30 

21 

4-"5       .. 

21 

11.20       " 

22 

4.15 

23 

12.10  A.M. 

23 

4.1s       " 

24 

12.50      " 

24 

4.15 

25 

1.30      " 

25 

4.10 

26 

2.10 

20 

4..0 

27 

2.50      " 

27 

4.10       " 

78 

No  light. 

28 

No  light. 

29 

No  light. 

29 

No  liRht. 

30 

7.20  P.M. 

30 

Table  No.    i. 
Frund's  Moonlight    System. 


Date. 

Light. 

Date. 

Exting. 

, 

7.20  P.M. 

, 

12.0O     M. 

2 

7.25      " 

2 

12.00 

12.00      •• 

4 

7-25 

12.30  A.M. 

5 

7.25 

1. 10      ' 

6 

7.25       ■ 

7 

I. SO      •' 

7 

7.30       '' 

8 

2.20 

7.30       , 

9 

2.50    ;; 

9 

7.30 

10 

3-" 

10 

7.30 

11 

350    ., 

1 1 

7.30       ' 

12 

3-50       „ 

12 

7-35       '■ 

13 

3-51'        . 

13 

7.35 

14 

3-5<>       „ 

14 

7-35 

IS 

s-s" 

15 

7.35 

16 

3.45       .. 

16 

7.35 

17 

3-45       .. 

11 

7.35 

18 

3-45 

7.40 

19 

3-45 

19 

7.40       " 

20 

3-»S 

20 

7.40       " 

21 

3.40       .. 

21 

7.40       " 

22 

3.40       ,. 

22 

7.40 

23 

340       .. 

23 

7.45 

24 

^-I"    ,. 

24 

7.45 

24 

12,00    M. 

1.20  .\.M. 

3.40  A.M. 

25 

7.4s   P.M. 

I2.00    M. 

26 

7.45      " 

26 

12.00         " 

27 

7.45 

27 

12.00        " 

28 

7.45 

28 

12.00        " 

29 

7.45 

29 

12.00         " 

30 

7.50 

30 

12.00         " 

31 

7.S0       ■• 

31 

12.00         " 

Table  No.  2. 
Standard  Moonlight   System. 


Light. 


Exting. 


7.20 

P.M. 

1 

7.2s 

2 

7.25 

" 

3 

7.25 

" 

5 

7.2s 

" 

6 

7.25 

7 

7.30 

7.30 

9 

7.30 

" 

10 

7-30 

" 

11 

7.30 

" 

12 

7-35 

13 

7-35 

" 

14 

735 

■5 

7-35 

" 

16 

7.35 

" 

17 

7.35 

" 

7.40 

" 

19 

7.40 

20 

10.50 

P.M. 

21 

11.30 

22 

12.10 

A.M. 

23 

12.50 

" 

24 

1.20 

2.00 

26 

2.40 

27 

No  light. 

28 

No  light. 

29 

7. so 

P.M. 

30 

7-SO 

31 

9.50 
10.50 
11.40 
12.30  J 

1.10 

1.50 

2.20 
2.50 
3.20 

3-So 
350 
3-50 
3.50 
3.50 
3-45 
3-45 
3-45 
3-45 
3-45 
340 
3-40 

3.40  A.M. 
3-40      " 
3-40 

3-40      ,. 

J-40 
No  light. 
No  light. 

9.30  P.M. 
10.20 


Table  No.    i. 
Frund's  Moonlight    System. 


Date. 

Light. 

Date. 

1 

7.S0  P.M. 

I 

2 

7 

50      " 

2 

3 

7 

so 

4 

4 

7 

so      ■' 

5 

5 

7 

50 

6 

6 

7 

55 

7 

7 

7 

55       ' 

8 

7 

55 

9 

9 

7 

55       !' 

10 

10 

7 

55 

11 

1 1 

7 

55 

12 

12 

7 

SS 

13 

13 

7 

55 

14 

14 

7 

55 

15 

15 

7 

16 

16 

8 

00       " 

17 

« 

00        " 

18 

18 

8 

00      *' 

19 

19 

8 

00      " 

20 

20 

8 

00      " 

21 

21 

8 

00      " 

22 

22 

8 

00      " 

22 

23 

12 

40  A.M. 

23 

8 

00  P.M. 

23 

24 

8 

00      " 

24 

2S 

8 

00      " 

25 

26 

8 

00 

26 

27 

a 

00      " 

28 

8 

00      " 

28 

29 

8 

00      " 

29 

30 

8 

00      " 

"" 

Exting. 


12.00  M. 
12.00      " 
12.20  A.M. 
12.50 

1.20 

1.50 

2.20 

2.50 

3.30 

3.30 

3.30 

330 

3.30 

3.30 

3.30 

3.30 

3.30 

3.30 

3-30 

3.30 

12.00  M. 
3.30  A.M. 
12.00  M. 
12.00  " 
12.00  " 
12.00  " 
12,00  " 
12.00      " 


Table 

No.  2 

Standard  Moo 

nlight 

System. 

Date.  1        Light. 

1 

Date. 

Exting. 

1 

7.50   KM. 

1 

11.00  P.M. 

2 

7-50       " 

2 

11.45      " 

3 

7.50      " 

4 

12.20  A.M. 

4 

7.50      " 

S 

12.50      " 

5 

7-50 

1.20      " 

755 

7 

i.So      " 

7 

7.5i 

2.20      " 

8 

7.SS    ;■ 

9 

2.50      " 

9 

7.55 

10 

3.30      " 

10 

7.55     ; 

11 

3.30 

11 

7.55 

12 

3.30 

12 

7.55 

13 

3.30 

13 

7.55 

■4 

3.30      " 

14 

7-55 

15 

3-30       " 

■S 

^■55 

16 

3.30       " 

7.55 

•7 

3.30        ' 

17 

7.SS 

3.30 

10.10 

19 

3.30 

19 

10.50      " 

20 

3.30       " 

20 

1I.2S         " 

21 

3.30       ■■ 

22 

12.05  A.M. 

22 

3.30       •■ 

23 

12.40      " 

23 

3.30 

24 

■•■5       ',', 

24 

3.30 

26 

2.00 
No  light. 

2! 

J^o^Hghl. 

No  light. 

27 

No  light. 

28 

No  light. 

28 

No  light. 

29 

8.00   P.M. 

29 

9.40  P.M. 

30 

8.00      " 

30 

10.20      " 

«?rr»-rniiirsct3    inmyt 


7'' 


11 

13 

U 

M 

IS 

i6 

17 

i8 

19 

20 

21 

•• 

22 

23 

23 

.\  M. 

]•  M. 

.24 

\  M. 

25 

r  M. 

25 

26 

" 

28 

30 

4.Z0 

4.30 

4-30 
4.2s 
4.25 
425 
4-25 
4.20 
4.20 
4.20 


I   M. 

A.M. 
i   M. 

A.M. 

M. 


7.00 

11 

7.00 

12 

7-05 

" 

13 

7-05 

" 

14 

7.05 

15 

7.05 

16 

7.05 

17 

7.10 

" 

18 

7.10 

" 

19 

7.10 

" 

20 

10.30 

" 

21 

11.20 

22 

12.10 

A.M. 

23 

12.50 

" 

24 

1.30 

" 

25 

2.10 

20 

" 

No  light. 

28 

No  light. 

29 

7.20 

P.M. 

30 

4.20     " 

10 

4.30     ■' 

II 

4.30 

12 

4-25 

13 

4.2S 

14 

4-25 

15 

4.25 

16 

4.20 

]l 

4.20       " 

4.20 

19 

4.15       " 

20 

4.I5 

21 



22 

4.15       " 

23 

4-IS 

24 

4.10       " 

25 

4..0       " 

4.10 

26 

No  light. 

27 

No  liKht. 

28 

8.50   P.M. 

29 

30 

31 

7.30 

7-30       " 

7.35       ' 

7-3S 

7-35 

7-35 

7.3s 

7.35 

7.40 

7.40 

7.40 

7.40       " 

7.40       " 

7-45       " 

7.45 

1.20  A.M. 

7.4s   P.M. 

7.45 

7-45       " 

7-45 

7-45 

7-50  . 

7.50       " 


3.50 

3-S"  .. 

J-SO  .. 

SS"  .. 

S-S"  ., 

s-is     „ 

3-45 
3-45 

a-'S 

3.4s 
3.40 
3.40 
3-40 

12.00    M. 

3.40  A.M. 

12.00  M. 

12.00  " 

12.00  " 

12.00  " 

12.00  " 

12.00  " 

12.00         " 


50  P.M. 


No  light. 
No  light. 
7.50   P.M. 


3.50 

3.50  " 

3.S0  " 

3.50  " 

3.50  " 

3-45  " 

3-45  " 

3.4s  " 
3-45 

3-45  " 
3.40 

3.40  " 

3.40  A.M. 

3.40  " 

3.40  " 

3.40  " 

3.40  " 

No  light. 

No  light. 

9.30  P.M. 


10 

11 

12 

13 

14 

IS 

7- 

16 

ft 

8 

18 

8 

8 

20 

K 

21 

8 

22 

8 

12 

8 

24 

8 

26 

« 

27 

8 

28 

8 

8 

30 

8 

55 

II 

55 

12 

55 

13 

55        ' 

14 

55       ' 

15 

55 

16 

00 

00       " 

ii 

00       " 

19 

00       " 

20 

00       " 

21 

00       " 

22 

00        " 
40  A.M. 
00   P.M. 

22 
23 

23 

00      " 

24 

00      " 
00      " 

2I 

00      " 
00      " 

11 

00      " 

29 

00      " 

1 

3.30 

•■ 

10 

3.30 

" 

11 

3.30 

" 

12 

3-30 

" 

13 

3-30 

" 

14 

3.30 

" 

3.30 

16 

3.30 

" 

17 

3.30 

" 

18 

3-30 

" 

19 

3-30 

" 

20 

3.30 

21 

12.00 

M. 

22 

3-30 

A.M. 

23 

12.00 

M. 

24 

12.00 

25 

12.00 

26 

12.00 

" 

12.00 

" 

28 

12.00 

" 

29 

12.00 

" 

30 

12.00 

7-55 

11 

7-55 

12 

7-55 

■3 

7.55 

14 

7-55 

15 

7.55 

16 

7.55 

;s 

7.5.S 

" 

10.10 

■9 

10.50 

20 

11.25 

" 

21 

12.05 

A.M. 

22 

12.40 

" 

23 

1.15 

" 

24 

2.00 

No  light. 

,« 

No  light. 

',i 

No  light. 

8.00 

P.M. 

8.00 

30 

3.30 
3.30 
3.30 
3.30 
3.30 

3-30 
3.30 
3.30 
330 
3-30 
330 
330 

3.30 
3.30 
3-30 

No  Hght. 
No  light. 
No  light. 
9.40  P. 

10.30 


JULY,  1904 


AUGUST,  1904 


SEPTEMBER,  1904 


[ 


Table  No.    i. 
'^fund's   Moonlight    System. 


Light. 


8.00  P.M. 
8.00      " 


8.00 
8.00 


8.00 
8.00 
8.00 
8.00 
8.00      " 
8.00      " 
7-55       " 
7-55 
7-55 

12.45  A.M. 
7-55    P-M. 
7.S5       " 
7-55       ' 
7-50 
7-50       ' 
7-50 
7-50       ' 
7-50 
7-45 


12.00  M. 

12.00         " 


A.M. 


12.00 
12.25 
12.5s 

1.25      " 

2.00 

2.35      " 

3-20  " 
3-4<'  " 
3-40  " 
3-40  " 
340 
340 

3.40       " 
3-40 
3-40 
345       * 

3.4s    ■; 

3-45         . 

12.00     M. 

3.50  A.M 
12.00  M. 
12.00      " 

12.00  " 

12.00  " 

12.00  " 

12.00  " 


Table 

No.  2. 

Table 

No.   I 

Standard    Moonlight 

System. 

Frond's    Moor 

light 

System. 

Date. 

Light. 

Date. 

Exting. 

Date. 

Light. 

Date. 

Exting. 

J 

8.00  P.M. 

1 

10.50    P.M. 

1 

7.45   P.M. 

I 

12.00  M. 

2 

8 

00      " 

2 

11.25 

2 

7.45 

2 

12.00      " 

8 

00      " 

7.45 

3 

12.00      " 

« 

00 

5 

12.25  A.M. 

4 

7-45 

5 

12.35  A.M. 

8 

00      ■' 

6 

12.55      " 

5 

7.40 

1. 10      " 

g 

8 

00 

7 

1.25 

7.40         ' 

7 

2.00      " 

8 

00      " 

8 

2.00 

7 

7.40 

2.50      •■ 

8 

8 

00      " 

9 

2.35       ", 

8 

7.40         ' 

9 

3.50 

9 

8 

00      " 

10 

3-20 

9 

7.3s 

10 

4.0s 

10 

8 

00      " 

11 

3.40 

10 

'•3S       . 

11 

4.05      .. 

11 

8 

00 

12 

340 

11 

7-35 

12 

405 

12 

8 

00      " 

13 

3-40 

12 

7-35 

13 

4.05 

13 

8 

00      " 

14 

3.40       ' 

"3 

7-30 

14 

4-05 

14 

8 

00      " 

15 

3-40 

14 

7.30 

■I 

4.10 

15 

8 

00      " 

16 

3.40 

"5 

7.30 

4.10      • 

16 

8 

00       " 

17 

3-40 

7.30 

17 

4.10 

8 

00      " 

18 

3-40 

'I 

7.25 

4.10      " 

18 

10 

00      ■■ 

19 

3-45       ., 

18 

7-25 

19 

4.10 

19 

10 

40      " 

30 

3-45       .. 

19 

7-25 

30 

4.IS 

11 

20         " 

31 

3-45       . 

20 

7.25 

31 

■•■'^  .. 

21 

11 

55      " 

33 

3-45 

21 

7.20 

21 

12.00   M. 

22 

7.20 

12.00        " 

12 

4S  A.M. 

23 

3-50       ■■ 

23 

7.20       " 

23 

12.00 

1 

24 

3.50       ,. 

24 

7'S       " 

24 

25 

2 

20      " 

25 

No  light. 

25 

7. 1 5 

25 

76 

No  light. 

36 

26 

7.15 

12.00        " 

27 

No  light. 

27 

NolighL 

27 

7.10 

27 

12.00 

28 

No  light. 

28 

No  light. 

28 

7.10 

12.00        " 

29 

7.50  P.M. 

39 

9.30   P.M. 

29 

7-10 

39 

13.00        " 

30 

7.50      " 

30 

10.00 

30 

7.10 

30 

12.00        *' 

31 

7 

■45 

3> 

10.25       " 

31 

7.05 

31 

Table 

No.   2 

Standard   Moonlight 

System. 

Date. 

Light. 

Date. 

Exting. 

I 

7.4s    P.M. 

1 

10.50   P.M. 

2 

7.4s       • 

2 

11.25       " 

3 

7-45 

3 

11.55 

4 

7.45       ' 

12.35  A.M. 

5 

7.40 

6 

1.10 

6 

7.40       ■• 

7 

2.00 

7 

7.40       '■ 

8 

2.50      " 

7.40       " 

9 

3.50       " 

9 

7-35       " 

10 

4.05 

10 

7-35       " 

II 

4.05 

11 

7.35       " 

13 

4-05       " 

12 

-35 

13 

4.05 

13 

7.30       •• 

14 

4.0s 

14 

7-30 

15 

4.10 

■5 

7.30    ; 

16 

4.10 

9.20 

17 

4.10      " 

17 

10.00         " 

4.10      " 

10.40      " 

19 

4.10      ■' 

19 
20 
21 

11.30     " 

30 

4.15 

13.20    A.M. 

21 

4. 1 5  A.M. 

22 

l.IO         " 

23 

4.15      " 

23 

2.00        " 

33 

4-15 

24 
25 

3.00      " 
>fo  light. 

24 
25 

N'o^l'ight. 

26 

No  light. 

26 

No  light. 

37 

7.10   P.M. 

8.30   P.M. 

38 

7.10      " 

28 

9.00 

29 

7.10      " 

39 

9.30      '• 

30 

7.10      " 

30 

10.00 

31 

7.0s 

31 

10.30 

Table  No.    i. 
Frond's   Moonlight    System. 


Light. 


7.05  P.M. 

7.05  " 

7.00  " 
7.00 

7.00  " 

6.55  " 

6.55  " 

6.50 

6.50  " 

6.50  " 

6-45  " 

6.45  " 
6.45 
6.40 

6.40  " 

6.40  " 

^"  " 
6.35 

13.50  A.M. 

6.35  P.M. 

<"  " 
6.30 

6.30 

6.25  " 

6.25  " 

«•«  :: 

6.25 

6.20  " 

6.20  " 

6.15  " 


Date.  I       Exting. 

I 


12.00  M. 
1200      " 
12.40  A.M. 
1-35       " 
2.35 
3-40 

4-30  " 
4-30 

4-35  " 
4-35 
4-35 
4-35  ' 
4-35 
4-35 
4.40 
4.40 
4.40 

4.40       " 
12.00  M. 
4.40  A.M. 
2.00  M. 
2.00 

2.00  " 
2.00  " 
2,oo  " 
2.00  " 
2.00  " 
2.00  " 
2.00  " 
2.00  " 
2.00 


Table  No.  2. 
Standard   Moonlight   System. 


Light. 


Exting. 


7.0s   P.M. 

7-05 

7.00 

7.00 

7.00 

6-55 

6.55 

6.50 

6.50 

6.50 

6-45 

6-45 

8.40 

9.20 
10.15 
11.05 
13.00    M 

12.50  A 
1.50 
2.45 

No  light 
No  light. 

6.2s   P. 

6.25 

6.20 

6.30 

6.15 


11.10  P.M. 

11.50  '• 

13.40  A.U. 

1-35  " 

2-35 

3.40  ■' 

4.30 

4-30  " 

4.35  " 

4-35 

4-35 

4.35  " 

4-35  ■• 

4-35 

4-40 

4-40  " 

4.40  " 

4.40 

4.40  " 
4-45 

4.45  ". 

Nolight. 
No  light. 

8.00  P.M. 

8.35  •■ 

9.10 

9.50  " 

10.30  " 


OCTOBER,  1904 


NOVEMBER,  1904 


DECEMBER,   1904 


Tahi.f.    No.    i. 

1 

Frund's    Moonlight    System.               | 

Light.         |Datc. 

Kxting. 

6.15    P.M.  1       1     1 

12.00  M. 

6.15       "      '       3     1 

ia.2S   A.M. 

6.10       '■       1 

4 

1.35      " 

6.10       "       , 

I 

3.30 

6.10 

.140      " 

6.05 

4-5"      " 

6.05 

8 

500      " 

6,05 

9 

S-oo      " 

6.05       "      • 

10 

5.00      ■' 

6.00       " 

II 

S.05      '■ 

6.00       " 

13 

5-05      " 

6.00       " 

13 

5-oS 

5.5^       " 

■  4 

5-oS 

5-SS 

\l 

5-05 

5-5^ 

5.10       " 

S-SO 

\l 

S.io       " 

5.10       " 

5'50       " 

18 

J  3.00  M. 

13.40  A.M. 

19 

5.10  A.M. 

5.5"    PM. 

13.00    M. 

1.30  A.M. 

20 

5.1s  AM. 

5.4. «;   P-M. 

20 

)3.00    M. 

5-45       " 

21 

13.00 

5-45       " 

33 

13.00 

1       5.40       " 

2,1 

13.00 

540       " 

34 

13.00 

5-40 

11 

13.00 

1      S-40      ;■ 

13.00 

;       S-35 

11 

I3.00 

S-35 

13.00 

5-3S        " 

39 

13.00 

S-3S        ■ 

30 

13.00 

5.30 

SI 

13.00 

Table  No.  2. 
Standard  Moonlight  System. 


Light. 


6.15  P.M. 

'■■5   ;; 

6.IO 

6.  ID       " 
6.10       " 
6.05       " 
6.05 
6.05 
6.05 

6.00  " 
6.0n  " 
6.0O  " 
S-SS  " 
9-00 
9.S0       " 

10.50       " 

It. 40 

I  a. 40  A.M. 

1.30      " 

3.30 

3.20      " 

4.30  " 
No  light. 
Nolight. 

535    P.M. 

535 

5-35 

5.3s 

535 

5.30 


Exting. 


11.30  P.M. 

12.25  A.M. 
1.2s 

2.30  " 
3.40  " 
4.50      " 


5.05 
S.05 
SOS 
S.OS 


J— 
S.IO       " 
SIS       " 

SIS     •' 

SIS       " 

I^o'lfght. 
No  light. 
■.30  P.M. 


8.30 

9.20 


Table  No.   1. 
Frund's  Moonlight   System. 


Light. 

Date. 

5..10 

P.M. 

2 

5.10 

3 

5..)0 

4 

5.2^ 

5 

5.25 

6 

5.25 

7 

S.25 

5.20 

9 

5.20 

10 

5.20 

II 

5.20 

12 

5.20 

" 

■3 

5.20 

" 

■  4 

5.15 

.5-15 

" 

li 

5- IS 

" 

17 

5-15 

1.15 

A.M. 

18 

5-15 

P.M. 

18 

5-15 

" 

19 

5.1,5 

30 

5.10 

" 

31 

5.10 

" 

22 

510 

" 

23 

5.10 

24 

S.IO 

25 

5.10 

36 

S-IO 

27 

5.10 

28 

5.10 

30 

S.OS 

1.25  A.M. 

2.35      " 

345 

5:00 

5. 30       " 

S.3S       ' 

S.3S       " 

5-35 

535 

5.40 

5.40       " 

5.40 

540 

S-40       " 

5.40 

12.00  M. 
5.40  A.M. 
12.00  M. 
12.00  " 
12.00  " 
12.00  '* 
12.00  " 
12.00      " 


13.00 
12.00      " 
12.20  A.M. 


Table  No.  2. 
Standard  Moonlight  System. 


»3 
34 
25 
36 


Light.        (Date. 


5.30  P.M. 

530  " 

5-30  ' 

5.25  ' 

5.25  " 

5.25  " 

S-3S  " 

5-30  " 

S-"  ", 

5.20 

7-40  ' 

8-30  " 

9-30  " 
10.30 

11.20  " 

13.20    A.M.   j 

1.15      "      , 
2,10 

^?o■'l°ght.     I 

No  light. 
No  light. 
5.10  P.M.  ' 


Exting. 


1.25  A.M, 

2.3s  " 

345  " 
5.00 

5.30  " 

5.35  " 

5-35  " 

5-35  ' 

5-35  " 

S-40  " 

S-40  " 

S-40  " 

5.40  " 

5.40  " 

S.40  " 

S-40  " 

S-40  " 

5.40  " 

5.50  " 

No  light. 

No  light. 

No  light. 

7.20  P.M. 

8.10  " 

9.10  '■ 

10.10 

11.20  " 

13.30  A.M. 

1.30  ■■ 


Table 

No.    I 

Frund's   Moonlight 

System. 

Date. 

Light. 

Date. 

Exting. 

1 

5.05   P.M. 

3 

2.40  A.M. 

2 

5.0S       " 

3 

3.50      ■' 

3 

S-os 

4 

4.00 

4 

S-05      " 

5 

6.05       " 

5 

5-05 

6.05       " 

S-05 

I 

6.05       " 

7 

S-05 

6.0s 

S-05      " 

9 

6.10      " 

9 

S-05      ' 

to 

6.10      " 

10 

5.05 

II 

6.10      " 

11 

S.05 

12 

6.10      " 

12 

5.05      ' 

13 

6.10 

13 

S-os 

14 

6.10      " 

14 

S-OS 

15 

6.IS       " 

IS 

5-05 

6.15      •• 

16 

5.05 

16 

12.00   M. 

17 

12.5s  A.M. 

17 

6.15   /v.M. 

SOS    P.M. 

12.00   M. 

18 

1.50  A.M. 

18 

6.15   A.M. 

18 

5,05  P.M. 

iS 

12.00  M. 

19 

S.OS       " 

19 

12.00      ** 

20 

5-05 

20 

12.00      " 

21 

5.05 

21 

12.00      •' 

22 

S.05      " 

23 

12.00 

23 

S-05 

23 

12.00 

34 

5.05        • 

24 

12.00      " 

25 

5.10 

2I 

12.00      " 

36 

5.10      " 

12.00      " 

37 

5.10 

37 

12.00 

28 

5-'»      ■ 

39 

12.30  A.M. 

39 

5.10 

30 

1.40      " 

.10 

S-io 

31 

2.50      " 

«I 

S.IO 

I 

4.00      " 

Table  No.  2. 
Standard  Moonlight  System, 


Light. 


Exting. 


5.05  P.M. 

5.05  " 
S.05 

S-os  ■■ 

5.0'  ;; 

.2.05  " 

S-''5  " 

s-05  ;■ 

8.1S  " 
9.10 


14 

11.00         " 

'A 
!? 

13.00    M. 

13.55  A.M 

1.50      " 

19 

3.50 

20 

3.50     ; 

21 

4.50 

33 

No  light. 

33 

No  light. 

24 

5.05   P.M 

25 

5.10      " 

5.10      " 

5.10 

28 

5.10       " 

29 

5.10 

30 

5.10 

31 

5.10       " 

2.40  A.M. 

3.50       " 

5.00 

6.05 

6.05 

6.05 

6.05 

6.10 

6,10 

6.10 

6.10 

6.10 

6.10 

6.15 
6.15 

6.15 
6.15 

6-15 

No  light. 

No  light 
8-00  P.M- 
9.00      *' 

10.10      *' 

11.30         " 

12.30  A.M. 
1.40      " 
2.50      " 
4.00      " 
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ELECTRICAL  WORLD   AND  ENGINEER  the  central  station  industry. 

„,,.,,         , ,     ,      .,  We  complete  in  this  issue  our  review  and  summarization  of  the 

Publisliccl    wrekly    by    the  "^ 

McGRAW  PUBLISHING    CO.  interesting  and  valuable  figures  presented  in  the  bulletin  just  issued 

114  LIBERTY  STREET,  NEW  YORK.  'jy  tlie  United  States  Census  Office  on  the  central  electric  light  and 

TzLEFBONE  Call :  7605  CoRTLANDT.        Cable  Address:  Electkical,  New  York.  power   Stations   of  the   United    States.     In   these   statistics,   collated 

Edited  bv  T.   C.   Martin  and  W.  D.  Weaver.  "''th  great  care  and  thoroughly  sifted  by  the  department  in  Wash- 

ington,  we  have  a  digest  of  all  the  important  data  and  features  con- 

Chicaco   Office         ...                   .          1139   Monadnock    Block.  ,        •.,       ,          i      »   ■      i-    t.^         j                    •    j      .                 f.      _      ■.    :,. 

Philadelphia  Office 929  Chestnut  Street.  ncctcd    with    the   electric    light   and   power   mdustry,    SO    far   as   it   IS 

European  Office,  Hastings  House,  Norfolk  St.,  Strand,  London,  Eng.  carried  on  by  central  Station  companies  and  municipal  plants.     These 

~                                                                 -  data  disclose,  on   analysis,  a  great   many   further   facts,  themselves 

NOTICE  TO  READERS  ,   .                         ^     ■     ■.               j     ■               ,    u,      u  .  .       .    c 

of  importance  and   significance.     It  is   remarkable  that  twenty-nve 

WHO    ARE    NOT    SUBSCRIBERS.  .    r                u                   -i 

Electrical    World   and    Engineer    is    not    returnable    from    the    newsdealer.  years   of   the   industry   should   have   gone   by   before   SUCh   a   COmpila- 

If  you  desire  to  purchase  the  paper  from  a  dealer  it  will  be  to  your  advantage  to  jj^j^  ^f  statistics   became  possible,   and  it  was,   indeed,  high   time  that 
notify  him  that  you  will  want  it,  in  order  to  insure  his  having  a  copy  for  you, 

If  you  wish  to  receive  the  paper  regularly,  please  send  in  your  subscription  so  the  work  was  done.     There  have,  of  course,  been  many  voluntary 

that  we  can  mail  it  to  you  direct.  attempts   in   this   direction  of  a  creditable  nature,  but  it  stands   to 

Single  copies  are   10  cents  each.     The  52  copies  for  the  entire  year  cost  $3,00  .           ,      •    r              •                    j        ■  u      1 

in  advance.     Please  send  remittance  with  your  subscription  order.  reason    that    only    a    collector    Ot    such    information    vested    with    the 

ELECTRICAL  WORLD  AND  ENGINEER.  authority   of   the   government,    could    do    the    work    accurately    and 

"^      '^  completely. 
NOTICE   TO    ADVERTISERS. 

Change    in    advertisements    intended    for   a    particul.nr    issue    should    reach    the  ■^—— 
office    of    ELECTRICAL    WORLD    AND    ENGINEER    by    10    A.    M.    MON- 
DAY of  the  week  of  issue.    New  advertisements  can  be  received  up  to  noon  of  The  figures   will   110   doubt   be   Studied  carefully  and   closely   by   OUr 

Tuesday  of  the  week  of  issue.                       ....               .       ^-      -,  readers,   and  have  already  been   commented  upon   in  our  columns. 

The  first  issue   of  each   month   is  an   export   issue,   having  an   extraordinarily  '                                        •' 

large  foreign  circulation  in  addition  to  the  regular  domestic  and  foreign  circula-  One  of  the  chief  points   which   emerges   is  the  extraordinary   manner 

tion  of  this  paper. .^^   ^^^j^j^j^  central   station  industry  has  overtaken  gas   lighting;   and 

TERMS  OF  SUBSCRIPTION.  "^^  victory  of  electricity  is  the  more  striking  when  it  is  borne  in 

United  States.  Canada  or  Mexico Per  year.  $3.00  "lind  that  the  figures   included  in  this  bulletin  take  no  account  of 

Koreig*!  Countries,  within  the  Postal  Union 6.00  ,],(.  y^ork  embraced  in  some  50,000  isolated  plants  which  are  believed 

Great    Britain   and    Ireland         .......          25    shillings  r      ,         ■      ,■    t    ■               j                     ri 

Germany 25  marks  to   constitute   a   development   of   electric   lighting   and   power    fairly 

France 3'  francs  ^,,|yjjj   {q  ti,j(.   ;„   t^g  central   Station   field.      But   taking  the  central 

Single  copies .lo  .      .                                                                   .                         . 

„     .„           r     f      •          u     ■  .■               K        J    .u        1.         IT                a;  Stations  alone,  it  is  impressive  to  note  that  the  gas  industry  dating 

Remittances  for  foreign  subscriptions  may  be  made  through  our  European  oihce.  ' 

In  requesting  your  address  changed  give  OLD  as  well  as  new  address.  [^^^].  jq    jgog    ^35   already   been    passed    in    investment,    income,   labor 

Copyright,   1903,  by  McGraw  Publishing   Co.  employed,  and  Other  respects,  by  the  industry  which  virtually  began 

only  in  1879.     Moreover,  the  competition  of  electricity  has,  during 

Entered  as  second-class  mail  matter  at  the  New  York  Post  Office.  ^^^^^^  twenty-five  years,  been  of  the  greatest  benefit  to  the  gas  in- 

NEW  YORK,   SATURDAY,  DECEMBER  19.  1903.  dustry,  and  each  has  reacted  and  interacted  on  the  other  in  a  very 

helpful  manner.     To  us  one  of  the  most  encouraging  signs  of  the 

CONTENTS.  .          .         ,    ,                       ,         .•     ,    ■ 

liji,orial    993  times  is  that  in  spite  of  the  vast  and  radical  improvements  seen  m 

Work  of  the  Carnegie   Institute    996  electric  lighting,  no  finality  of  principle  or  method  or  apparatus  is 

Protected  Third   Rails    996  ,                                      •          t     j                 •                  _ 

Mr.  Westinghouse  on  the  Third  Rail  Problem   99«.  '"  ^tght,  but  we  have  to-day  as  great  promise  of  advances  in  economy 

Montreal,  the  Greatest  Centre  of  Transmitted  Power — III.     By  Alton  D.  g^d  efficiency,  as  well  as  in  general  Utility  and  safety,  as  when  Brush 

Cond'^Svfty  Vf' MVr;;;y  ■  VapoV.  ■■  By 'peieV  Cooped  Hewitt  ■■.'.'. '.v. '.■.■.■.■.■.  .000  and  Weston  and  Edison  and  Elihu  Thomson  did  their  great  pioneer 

German  Gas   Engine   Power   Stations.     By  Frank  C.    Perkins    1002  work  a  quarter  of  a  century  ago. 

Physical    Equipment    of   American    Central    Stations    1004 

The  Winter-Eichberg  Single  Phase  Railway  System   1006  ^ 

New    Telephone    Patents     1 008 

Recent    Electrochemical    Developments     1008  .  CONDUCTIVITY  OF   MERCURY   VAPOR. 

Engineering  Features  of  the  St.  Louis  World's  Fair.     A  General  Review.  .    1009 

New  Year  World  Time  Signals   1010  Elsewhere  we  print  an  article  by  Mr.  Peter  Cooper  Hewitt  giving 

Peat  Coal  by  Electrical  Process  .          ,0,0  elaborate  experiments  on  the  conductivity  of  mercury 

Mr.  Westinghouse  on  the   Steam  Turbine   1010  ""-    "-^^'"^          v^iauv^ienv.    >..%[  ^ 

Convention  of  the  Interstate  Independent  Telephone  Association loii  vapor,  which  forms  a  notable  contribution  to  scientific  literature  both 

Electrical   Production   in   Germany            ....      10,3  .           ^.            ^                 example  of  skillful   investigation.      The  difficul- 

Ohio  Independent  Telephone  Traffic  Association    1014  suuji-i.i  .nikj  <i;i  u.i  v.      .    1                                              o 

The   Year's   Patent   Record    1014  ties  in  the  investigation  of  the  electrical  conductivity  of  gases  and 

LHTTE^To'^THE  EmTo^T^   '"'^  vapors  are  ^  cry  great,  owing  to  the  numerous  effects  that  may  inter- 

Heating  Handles  of  Automobiles  and  Cars.     By  R.  A.  Fliess  1015  yene  to  vitiate  the  results.     The  most   prominent  of  these  are  the 

nIw^'boL':""'"'.  .^'.".''!".'.  ^''"""Z  ..■::.■:::.■::::;::::::::::::::::  ^020  Po^it'^^  ="1^  negative  electrode  effects,  which  were  entirely  eliminated 

Automatic  Track  Switch  for  Street  Railways   1021  in  the  arrangement  employed  by  Mr.  Hewitt  in  the  measurement  of 

Adjuster    for   Incandescent    Lamps    ,02.  conductivity  of  the  vapor.     The  results  arrived  at  in  the  inves- 

Current    Interrupter     1022  i^i  ^    ^      -j               j 
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point  of  iiiaxiiunin  liKlit  rlliciciicy  correspondinK  to  a  fixed  ii-lation 
hctwrcn  tlic  vapor  dciiiiily  and  Ihe  current.  Anollicr  point  of  the 
highrst  interest  is  tlie  observed  effect  on  a  vapor  colunni  of  mag- 
netic force,  which  increases  enormously  the  resistance  at  low  den- 
sities, and  also  alters  the  spectrtim  of  the  vapor.  One  curious  fact 
in  connfi-tioii  wilti  vapor  conduction  is  ih.il  Ohm's  law  is  ap|>lic:il>lr 
•lotwilhslandniR  that  for  fixed  coiidilions  the  voltage  is  constant,  the 
anomaly  being  due  to  the  fact  that  the  resistance  decreases  as  ihr 
current  increases,  this  being  directly  contrary  to  the  case  of  elec- 
trical conduction  in  solids.  The  data  inoscntcd  in  the  curves  ac- 
companying the  article  will  be  of  the  highest  interest  to  physicists; 
and  while  the  investigation  was  doubtless  undertaken  by  Mr.  Hewitt, 
particularly  in  the  interest  of  the  mercury  vapor  lamp,  he  deserves 
Ihe  highest  conmicndation  for  having  made  it  so  general  that  the 
results  form  a  valuable  contribution  to  physics  in  general.  The 
name  of  H(j\vitt  has  always  been  connected  with  disinterested  exhi- 
bitions of  public  spirit;  and  in  this  article  we  have  but  one  more 
evidence  of  a  desire  to  contribute  without  reservation  to  the  common 
store  of  knowledge  useful  to  the  community  at  large. 


The  Third  Rail  Agitation. 

Frequent  accidents  of  late,  in  Brooklyn  and  Chicago,  and,  even 
more  than  that,  the  indiscriminate  agitation  of  the  subject  by  some 
of  the  daily  New  York  newspapers,  have  aroused  in  the  public  mind 
a  feeling  of  anxiety  and  uncertainty  as  to  the  perils  of  the  third  rail 
on  elevated  railroad  structures.  With  regard  to  this  subject,  some 
data  are  given  in  our  columns  this  week,  but  the  most  interesting 
contribution  to  the  discussion  is  that  by  Mr.  George  Westinghousc, 
whose  vigorous  and  direct  utterances,  as  usual,  immediately  com- 
mand attention.  While  other  electrical  engineers  and  inventors  are 
wrestling  with  the  problem  of  protecting  the  third  rail  or  of  leaving 
it  so  unprotected  that  if  anything  happens  it  is  innocuous,  Mr.  West- 
inghouse  declares  boldly  his  belief  that  there  will  be  a  complete  re- 
vulsion of  feeling  in  the  profession  as  to  the  necessity  for  the  third 
rail,  and  that  the  overhead  wire  will  again  be  recognized  not  only 
as  a  possible  way  of  conveying  current  to  the  elevated  cars,  but  the 
preferable  way  of  doing  so.  We  refer  our  readers  to  Mr.  Westing- 
house's  very  interesting  statement  of  the  case,  which  loses  nothing 
from  his  logical  and  practical  analysis  of  the  various  questions  in- 
volved. The  overhead  wire  has,  indeed,  a  great  many  claims  upon 
public  consideration,  whether  for  the  elevated  system  or  for  such 
a  thoroughfare  as  West  Street,  New  York,  where  practically  noth- 
ing else  could  operate ;  and  it  will  be  quite  interesting  to  see  how  the 
technical  developments  of  the  situation  support  Mr.  Westinghouse's 
views  and  contentions.  We  are  all  hoping  that  the  Manhattan  Ele- 
vated system  may  go  through  this  winter  without  trouble,  for  a 
repetition  of  last  winter  would  break  the  hearts  of  most  New  York- 
ers, to  say  nothing  of  costing  some  of  them  their  lives.  The  Man- 
hattan Elevated  management  has  shown  itself  so  able  and  far- 
sighted,  as  well  as  liberal,  we  may  trust  it  to  make  the  volte  face 
in  regard  to  the  third  rail  in  case  it  should  be  demonstrated  that 
the  change  is  necessary. 


Incidentally,  Mr.  Westinghouse  makes  an  important  point  as  to 
the  conditions  applying  to  the  underside  of  the  cars.  Even  if  all 
the  cars  were  all  metal,  the  contiguity  to  the  third  rail  is  not  calcu- 
lated to  inspire  one  with  an  utter  sense  of  safety.  Besides,  the 
manner  in  which  apparatus  has  of  late  years  been  loaded  on  the 
underside  of  the  cars  and  on  the  trucks,  is  something  extraordinary, 
with  resultant  complications  of  unsystematized  wiring.  An  im- 
provement there  seems  decidedly  possible,  and  Mr.  Westinghouse 
offers  a  peirtinent  suggestion  along  those  lines  also.  These  problems 
are,  indeed,  worthy  the  best  engineering  thought  of  the  time. 


Altbhnatinc;  Curki  ni  Traction. 

It  is  a  ciwious  Ihinu  lliat  upon  the  very  heels  ot  the  great  New 
^'ork  Central  contracts  should  come  authoritative  announcements, 
both  here  and  abroad,  of  the  development  of  successful  alternating: 
current  motors  specially  fitted  for  inlerurban  and  other  serious 
service.  It  would  be  strange,  indeed,  if  the  first  great  railroad  plant 
should  be  the  last  gre.it  direct  current  tract  ion  system.  We  are 
not  disposed  to  take  the  perfcrvid  view  of  some  of  our  foreign  con- 
temporaries that  both  direct-current  and  polyphase  motors  arc  to 
give  way  inslanter  In  simple  scrics-woun<l,  single  phase  motors,  but 
it  is  undeniable  that  l.amme  in  this  country  and  Fin/.i  and  the  Union 
Elektricitiits  Gesellschaft  abroad  have  produced  alternating-current 
railway  motors  of  very  remarkably  advanced  design.  We  have  long 
held,  against  the  popular  opinion,  that  the  common  scheme  of  dis- 
tributing power  for  railway  use  from  rotary  converter  slati(jns  is 
imwieldly  and  often  imeconomical,  and  must  sooner  or  later  be 
replaced  by  an  alternating  distribution  carried  at  least  clear  up  to 
the  car,  but  the  sudden  activity  in  this  line  of  work  is  more  than 
we  expected  at  the  present  moment.  It  looks  now  as  if  the  alter- 
nating-current contingent  proposed  to  take  the  aggressive  and  to 
force  the  fighting  from  now  on,  and  the  battle  will  be  most  inter- 
esting to  watch.  The  new  motors  are  intended  not  only  for  the 
interurban  work,  where  they  have  been  most  needed,  but  for  the 
ordinary  work  of  electric  traction,  and  their  competition  will  thus 
be  doubly  formidable.  Their  practical  working  properties  have  yet 
to  be  proved  on  a  commercial  scale,  but  the  experimental  results 
are  certainly  highly  promising.  Sparking  and  low  power  factor 
at  starting  are  the  faults  most  to  be  feared,  yet  it  is  noteworthy 
that  the  tests  of  the  Finzi  motor  show  during  acceleration  an  output 
in  volt-amperes  not  greatly  in  excess  of  that  demanded  by  a  stand- 
ard direct-current  motor. 


Grouping  of  Cells  to  Obtain  Maximum  Current. 

On  page  955,  of  our  last  week's  number,  we  printed  an  article,  by 
Dr.  K.  E.  Guthe,  on  the  above  subject,  which  introduces  several 
interesting  considerations.  As  pointed  out  in  the  article,  the  solu- 
tion of  the  general  problem  of  maximum  current  from  a  battery  of 
voltaic  cells  is  by  no  means  recent,  but  goes  back  at  least  as  far  as 
1878.  The  time-honored  rule  is  that  the  grouping  must  be  such  that 
the  internal  resistance  of  the  battery  shall  be  equal  to  the  external 
resistance.  Dr.  Guthe  shows,  however,  that  this  proposition  is  only 
true  when  the  cells  admit  of  grouping  into  a  simple  or  complete 
series-parallel  arrangement,  under  the  definition  of  the  rule.  He 
analyzes  some  simple  cases  to  show  the  limits  within  which  the 
reservation  must  apply. 

If  the  working  e.m.f.  of  a  cell  be  denoted  by  e  volts,  and  its  work- 
ing internal  resistance  of  the  cell  by  r  ohms,  the  power  which  the 
cell  will  develop  on  short-circuit  will  be  e  -/r  watts.  In  most  primary 
voltaic  cells  this  represents  a  perfectly  realizable  condition.  In  sec- 
ondary cells  of  the  lead  type,  the  condition  is  not,  or  should  not  be, 
realized.  This  amount  of  power  is  the  maximum  that  a  cell  can, 
under  any  condition,  develop,  and  has  been  called  the  "electrical 
capability"  of  the  cell.  The  efficiency  of  the  cell  under  short-circuit, 
or  when  developing  this  electrical  capability,  is  zero.  If,  on  the 
other  hand,  the  cell  be  set  to  work  on  an  extremely  large  external 
resistance,  its  efficiency  will  be  nearly  100  per  cent. ;  but  the  power 
developed  will  be  microscopically  small.  Midway  betw-een  the  pre- 
ceding two  conditions,  or  when  the  efficiency  is  50  per  cent.,  the  cell 
will  develop  the  maximum  external  or  available  power,  and  the 
load,  if  it  consists  of  a  simple  resistance,  will  have  a  resistance 
equal  to  r.     The  power  developed  by  the  cell  will  then  be  half  of 
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its  capability,  and  the  externally  available  power  half  again  of  this, 
or  one-quarter  of  the  capability. 


The  capability  of  a  battery  of  N  similar  cells  will  be  N  times  the 
capability  of  one  cell.  If,  therefore,  a  certain  amount  of  power  is 
required  from  a  battery,  say  at  the  terminals  of  a  small  motor,  the 
minimum  battery,  or  battery  of  lowest  first  cost  in  cells,  that  will 
supply  this  power,  is  a  battery  whose  capability  is  four  times  the 
required  power.  The  said  battery  will  deliver  this  power  at  50  per 
cent,  efficiency,  whether  in  simple  parallel  grouping,  or  simple  scries 
grouping,  or  in  any  complete  arrangement  of  parallel  series.  If  the 
translating  device  is  a  resistance,  the  grouping  must  be  such  as 
admits  of  a  complete  series-parallel  arrangement  having  a  total  in- 
ternal resistance  equal  to  the  said  external  resistance.  If  the  trans- 
lating device  be  a  motor,  the  internal  resistance  of  the  minimum 
battery  will  be  considerably  greater  than  that  of  the  motor,  and  the 
grouping  of  the  battery  will  be  determined  by  the  voltage,  or  winding, 
of  the  motor.  In  all  cases,  however,  the  ideal  solution  calls  for  50 
per  cent,  efficiency. 


of  opinion  has  been  reached  through  the  medium  of  discussion  111  the 
transactions  of  technological  societies,  or  in  the  technical  journals; 
but  it  is  unreasonable  to  expect  that  the  seal  of  international  ap- 
proval shall  be  set  by  a  congress  upon  a  question  that  has  received 
no  previous  general  consideration  or  discussion.   • 


The  same  rule  applies  also  to  dynamos  except  that  no  large  dynamo 
can  be  operated  at  as  low  an  electrical  efficiency  as  50  per  cent.  It 
was  a  dim  and  imperfect  recognition  of  this  rule  that  retarded  the 
development  of  the  dynamo  in  early  days.  Investors  not  only  be- 
lieved correctly  that  the  minimum  dynamo  that  would  supply  a  given 
power  must  work  at  50  per  cent,  efficiency,  but  they,  moreover, 
erroneously  believed  that  the  best  efficiency  of  a  dynamo  was  50  per 
cent.  Under  practical  conditions,  the  minimum  dynamo  that  will 
supply  a  given  power  has  a  capability  of  from  ten  to  forty  times 
that  power,  and  works  at  an  electrical  efficiency  of  from  90  per  cent, 
to  971/2  per  cent.  In  other  words,  the  full-load  output  of  a  direct- 
current  dynamo  is  from  10  per  cent,  to  2j4  per  cent,  of  the  capability, 
according  to  the  size  of  the  machine,  and  the  electrical  efficiency  is 
correspondingly  90  per  cent,  to  97.5  per  cent.  The  minimum  dynamo 
that  would  yield  the  power  would  be  theoretically  of  a  capability  four 
times  the  power,  working  at  an  electrical  efficiency  of  50  per  cent., 
if  we  could  dissipate  so  much  heat  in  the  dynamo,  and  also  be  con- 
tent to  operate  at  so  low  an  efficiency. 


The  Proposals  for  Action  of  the  International  Electrical 
Congress  of  St.  Louis. 

The  American  Institute  of  Electrical  Engineers,  at  its  annual  con- 
vention this  year,  at  Niagara  Falls,  read  and  discussed  two  papers 
upon  subjects  which  might  be  brought  to  the  consideration  of  the 
Chamber  of  Government  Delegates  of  the  forthcoming  International 
Electrical  Congress  at  St.  Louis  in  September,  1904.  One  of  these 
papers,  by  Prof.  Carhart,  was  entitled  "The  Legalized  Standard  of 
Electromotive  Force."  It  sets  forth  the  propositions,  first,  that  the 
value  of  the  e.m.f  of  the  Clark  cell  at  15°  C.  is  nearer  to  1.433  than 
to  the  official  value,  1.434,  adopted  by  the  Chicago  Congress;  and, 
second,  that  the  cadmium  cell  is  a  preferable  standard  to  the  Clark 
cell.  The  other  paper  was  by  Dr.  Kennelly  and  refers  to  elec- 
trical units,  electrical  nomenclature  and  to  international  stand- 
ardization. These  papers  have  been  reprinted,  by  resolution'  of 
the  Institute,  and  distributed  among  technological  institutions, 
with  the  object  of  eliciting  the  views  on  these  subjects  of  elec- 
tricians and  electrical  engineers  all  over  the  civilized  world.  It  is 
now  recognized  that  an  Electrical  Congress  ,so  far  as  concerns  its 
official  actions,  is  unlikely  to  take  action  upon  any  matter  which 
may  be  promulgated  there  for  the  first  time,  or  which  may  only 
recently  have  been  promulgated.  Experience  has  shc^vn  that  an 
International  Electrical  Congress  may  take  official  action  on  some 
question  of  international  electrical  interest,  upon  which  a  consensus 


Our  esteemed  contemporary,  the  Elektrotechnische  Zcitschrift, 
alludes  editorially  in  a  recent  number  to  these  Institute  papers,  and 
opens  its  correspondence  columns  to  the  discussion  of  the  questions 
considered.  The  facts  are  clearly  and  fairly  stated  by  the  editors, 
who  treat  the  proposals  considerately  and  judicially.  There  is  only 
one  detail  in  their  presentation  of  the  case  with  which  we  feel  in- 
clined to  diflfer.  Whereas  they  intimate  that  the  units  "maxwell" 
and  "gauss,"  adopted  by  the  Paris  Electrical  Congress  of  1900,  have 
come  but  litUc  into  use  in  America,  we  believe  that  a  careful  con- 
sideration of  recent  electrotechnical  American  literature  will  satisfy 
the  reader  that  these  units  have  come  into  fairly  extended  use  on 
this  side  of  the  Atlantic,  although  it  is  admitted  that  they  have  not 
come  into  universal  use.  The  editors  of  our  German  contemporary 
also  point  out  that  the  question  whether  a  name  for  an  electro- 
magnetic unit  will,  or  will  not,  come  into  general  use,  depends  in 
a  great  measure  whether  the  unit  enters  into  business  dealings. 
The  volt,  ampere,  ohm  and  watt  come  frequently  into  contracts 
and  into  specifications,  whereby  their  general  adoption  is  promoted. 
The  magnetic  units  and  magnitudes  are  rarely  made  the  subjects 
of  contracts  or  specifications,  and,  consequently,  they  do  not  spread 
so  rapidly,  or  come  into  the  same  extensiveness  of  use,  as  their 
more  commercial  brethren.  Nevertheless,  we  consider  it  as  almost 
axiomatic,  that  every  unit  of  importance  in  our  fundamental  C.G.S. 
system  of  units  should  have  a  name  to  recognize  it  by.  An  anony- 
mous unit  is  an  anomalous  unit.  How  hopeless  it  would  be  to  speak 
of  a  so-gramme  weight,  as  a  weight  of  50  C.G.S.  units  of  mass; 
or  a  metric  ton  as  lo*"  C.G.S  units  of  mass.  A  C.G.S  unit  of  mag- 
netism is  as  worthy  of  a  name  as  a  gramme.  Give  a  unit  no  name, 
and  one  might  as  well  hang  it  out  of  reach  for  all  purposes  of 
practical  utility. 


Granted  that  it  is  desirable  to  christen  and  baptize  the  heathen 
C.G.S.  units,  the  question  of  ways  and  means  becomes  of  imposing 
dimensions.  Only  the  units  of  length,  area,  volume,  mass  and  time 
in  this  system  have  titles.  All  the  rest,  with  the  exception  of  in- 
ductance, energy,  magnetic  flux,  and  flux-density,  pertain  to  the 
ranks  of  the  vulgar  and  unnamed.  To  give  names  of  departed 
eminent  electricians  to  this  list  is  not  only  to  strain  the  memory, 
but  also  to  strain  the  list  of  the  celebrated  scientists  who  have  al- 
ready joined  the  great  majority.  The  only  hope  seems  to  be  to 
adopt  a  plan  similar  to  that  suggested  in  the  A.  I.  E.  E.  paper  above 
referred  to,  and  apply  a  suitable  prefix  to  a  practical  unit  in  order 
to  designate  the  corresponding  absolute  unit.  There  is  certainly  a 
limit  to  the  practical  use  of  the  practical,  or  volt-ampere-ohm  system 
of  units.  In  this  system  the  unit  of  length  is  the  earth  quadrant,  and 
all  quantities  involving  length,  such  as  gradients,  or  intensities, 
must  introduce  the  quadrant,  or  else  involve  a  numerical  factor, 
in  order  to  maintain  the  system  of  equations.  Thus  the  unit  of 
inductance  in  the  practical  system — ^conventionally  a  length — is 
inevitably  the  henry  or  earth  quadrant,  as  distinguished  from  the 
centimeter.  Also,  in  the  practical  system,  the  value  of  magnetic 
force  or  gradient  of  magnetic  potential  would  inevitably  entail 
magnetic  potential  units  per  quadrant,  as  distinguished  from  gilberts 
per  centimeter.  There  is  an  objection  to  gradients  of  potential  per 
quadrant  in  a  dynamo  of  a  few  meters  in  size.  For  this  reason,  and 
also  because  we  all  learn  the  science  of  electromagnetics  in  the 
C.G.S.  system,  it  is  important  to  be  able  to  use  the  C.G.S.  system, 
when  desired,  by  christening  all  of  its  principal  units. 
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Work  of  (lie  Carncuic  liistiiuic. 


.•\l  \V:i.->liin(;luii,  dii  Docciiibcr  8,  llic  .sccoiiil  aiiiiiial  nuctiiiK  uf  the 
triislfcs  of  Cariifgic  liislitiilc  was  licUI.  There  wcie  Uvd  seshions, 
with  .1  dinner  foliowiiig.  Andrew  Carnegie,  who  set  aside  the  fund 
tor  tlie  institution,  was  present,  as  also  was  Alexander  Agassi/,  of 
Canibriilni',  Mass.,  the  president  of  the  National  Academy  of  Sciences. 
The  ropurl  suhinitted  on  the  proceedings  of  the  last  year  was  sup- 
plemented by  explanatory  stalements  by  Ur.  Gilman,  the  president  of 
the  institution,  and  by  Dr.  Walcott,  the  secretary.  Mr.  Carnegie 
made  a  brief  address,  in  which  he  commended  the  work  done  and 
talked  generally  of  the  aims  of  the  institution.  The  report  on  the 
year's  operations  showed  sixty-six  grants  made  by  the  executive  com- 
mittee for  scientific  research,  involving  an  aggregate  of  $150,000,  and 
recipients  representing  every  part  of  the  United  States  and  the 
smaller  colleges  as  well  as  the  large  universities,  observ.itorics,  and 
laboratories.     Twenty-five  research  assistants  were  appointcil. 

The  morning  session  was  devoted  mostly  to  a  discussion  of  sev- 
eral large  projects.  No  conclusion  was  announced.  The  trustees 
authorized  an  aggregate  expenditure  of  $.i73,ooo  in  grants  for 
scientific  researches  and  $40,000  for  publications  during  the  ensuing 
year.  The  following  officers  of  the  board  of  trustees  were  elected: 
Chairman,  Dr.  John  S.  Billings,  New  York;  vice-chairman,  Elihu 
Root,  Secretary  of  War ;  secretary,  Charles  D.  Walcott,  director 
of  the  Geological  Survey.  Vacancies  on  the  board  were  filled  by  the 
election  of  John  Cadwalader,  of  New  York,  to  succeed  Abram  S. 
Hewitt,  deceased ;  Cleveland  E.  Dodge,  New  York,  to  succeed  Wil- 
liam E.  Dodge,  deceased,  and  Judge  William  WMrthowe,  New  Or- 
leans, to  succeed  Justice  Edward  D.  White,  resigned.  Secretary  of 
State  John  Hay  was  chosen  as  a  member  of  the  executive  committee 
in  the  class  of  1905  to  succeed  Mr.  Hewitt,  and  Dr.  S.  Weir  Mitchell 
and  Carroll  D.  Wright  were  re-elected  for  three  years  as  members 
of  the  executive  committee. 


Protected  Third  Rails. 


A  letter  that  has  been  sent  to  the  New  York  State  Board  of  Rail- 
road Commissioners  by  E.  P.  Bryan,  vice-president  of  the  Inter- 
borough  Company,  on  the  subject  of  protection  from  the  third  rail,  is 
as  follows : 

"I  will  state  for  your  information  that  our  engineering  force  has 
been  at  work  for  some  months  to  devise  some  practicable  plan  for 
protecting  this  third  rail.  .-\ny  plan  which  completely  protects  the 
third  rail  involves  a  change  in  the  character  of  a  contact  shoe  used, 
and  I  can  easily  explain  to  you  that  it  is  no  trifling  matter  to  do 
this  and  not  undertake  something  experimental,  and  the  Manhattan 
road  is  the  last  place  in  the  world  to  try  experiments  of  this  nature. 

"Your  board  is,  of  course,  aware  of  the  fact  that  the  third  rail 
has  never  been  successfully  covered  anywhere,  and  is  not  now  either 
in  Chicago,  Boston.  Paris,  or  Brooklyn.  W^e  have  plans  that  are 
now  being  carefully  considered,  and  with  which  e.xperiments  w'ill  be 
inade,  but  it  is  impossible  to  do  anything  toward  the  protection  of 
this  rail  during  the  present  winter.  I  shall  be  glad  at  any  time  to 
discuss  the  difficulties  connected  w^ith  this  with  your  commission, 
and  I  beg  to  advise  that  we  have  not  at  present  anything  with  which 
we  are  sufficiently  satisfied  to  submit  to  you. 

"We  have  installed  additional  telephone  stations  so  that  now  every 
station  on  our  line  on  both  sides  is  being  connected  independently 
with  the  power  station  and  the  sub-stations,  and  we  have  written 
Commissioner  Sturgis  that  with  proper  understanding  between  the 
Fire  Department  and  this  company  we  can  guarantee  that  the  interval 
between  notice  from  the  Fire  Department  of  their  desire  to  use  the 
structure  and  the  time  of  shutting  off  the  current  will  be  \ery  brief 
indeed,  which  will  be  much  better  than  any  protection  to  the  third 
rail.  Of  course,  whenever  the  Fire  Department  comes  upon  the 
structure  and  places  the  hose  across  it  immediately  stops  traffic,  and 
the  current  should  be  shut  oflf,  and  this  can  be  done." 

Mr.  William  Leary,  secretary  of  the  New  York  Fire  Department, 
has  sent  the  following  letter  to  the  State  Board  of  Railway  Com- 
missioners concerning  the  protection  of  firemen  from  the  third  rail 
while  working  on  the  elevated  railroad  structures : 

"I  am  directed  by  the  commissioner  to  acknowledge  receipt  of 
yours  of  the  loth  inst.  enclosing  copies  of  letters  from  the  Inter- 
borough  Rapid  Transit  Company  as  to  the  third  rail  on  the  Man- 
hattan structure,  and  from  the  Brooklyn  Heights  Railroad  Company 


as  to  (lie  (bird  rail  on  the  Brooklyn  elevated  railroads,  and  to  say 
ihal  while  the  connniitsioncr  rccugnizcii  the  advantage  uf  cutlin|{ 
utf  the  current,  he  feels  il  his  duty  to  say  that  this  will  not  meet 
the  rc<iuircmcnt»  for  the  safety  of  the  I'irc  Department. 

"Any  delay  in  cnltitiK  off  the  current  would  endanger  the  U\cs 
of  the  men,  who  nnist  begin  their  work  upon  the  elevated  structure 
instantly  upon  their  arrival;  otherwise,  fires  might  escape  their  con- 
trol. They  have,  of  course,  no  means  of  knowing  whether  the  cur- 
rent has  been  cut  off,  or  whether  the  rail  is  dead  or  alive." 

Secretary  Leary  holds  that  llie  I'irc  Connnissiotier,  indikc  Vice- 
I'resident  \L  V.  Bryan,  of  the  Interboruugh  Company,  considers  thi>i 
matter  to  be  of  intense  public  interest,  and  in  no  sense  a  private  affair. 


Mr.  Wcsiinghouse  on  the  Third   Rail  Problem. 


A  most  interesting  connnunication  by  Mr.  George  Westinghousc 
to  the  New  York  livcttiiin  I'ust  deals  with  the  problems  of  the  third 
rail.    We  quote  it  in  extenso  below: 

"Replying  to  your  letter  of  December  12  concerning  the  third-rail 
cpiestion,  I  think  the  following  points  will  be  generally  admitted: 

"(l)  That  the  operation  of  the  elevated  trains  by  electricity  has 
been  an  undoubted  success,  and  an  enormous  advantage  to  the  travel- 
ing public,  notwithstanding  the  fact  th:it  the  continuous  third  rail 
has  Ijccn  employed  to  supi)ly  the  current. 

"(2)  That  the  deaths  and  injuries  to  passengers  and  employees, 
considering  the  number  of  people  involved,  compare  most  favorably 
w^ith  any  other  railway  operation  in  the  world. 

"(3)  That  if  a  tliird  rail  charged  with  an  inmiense  power  of 
electricity  and  located  upon  the  surface  near  the  other  rails  is  to 
be  used  for  the  supply  of  electricity  to,  the  trains,  then  there  will 
always  be  a  source  of  danger  to  those  who  have  occasion  to  come 
near  such  third  rail,  and  in  addition  there  will  always  be  a  great 
source  of  danger  due  to  the  fact  that  a  car  may  be  derailed,  or  that 
some  iron  material  may  become  detached  and  make  a  short-circuit 
between  such  third  rail  and  the  train. 

"(4)  That  the  third-rail  danger  may  be  lessened  by  the  subdi- 
vision of  the  third  rail  into  sections  with  provision  for  the  automatic 
supply  of  the  required  amount  of  current  to  each  section  only  as  re- 
quired, but  that  such  arrangement  will  only  minimize  the  third-rail 
danger. 

"(5)  That  such  third-rail  danger  may  be  entirely  obviated  by  re- 
sorting to  the  use  of  overhead  conductors,  for  which  the  elevated 
structure  is  peculiarly  suited. 

"(6)  That  there  never  was  a  good  reason  why  the  overhead 
wire  should  not  have  been  used. 

"In  support  of  these  last  two  propositions,  it  may  be  stated  that 
the  third  rail  is  impossible  for  use  on  main  railways  at  important 
junctions  and  terminals;  that  the  Pennsylvania  Railroad  does  not 
propose  to  use  the  third  rail  in  its  underground  work  between  New 
Jersey  and  I-ong  Island ;  that  the  overhead  wire  was  used  at  the 
Zossen  experiments  in  Germany,  when  a  speed  of  130  miles  per  hour 
was  obtained ;  and,  finally,  that  the  New  York  Railroad  Commis- 
sioners have  recently  declared  that  they  would  not  permit  the  use 
of  a  third  rail  on  interurban  lines  crossed  many  times  by  highways. 

"It  may  seem  to  be  heresy  to  advocate  the  use  of  the  overhead  wire, 
but  I  venture  to  predict  that  there  will  be  a  complete  revulsion  of 
feeling  on  this  point.  When  I  speak  of  an  overhead  wire,  I  do  not 
mean  the  slight  construction  which  has  prevailed,  and  the  breaking 
down  of  which  has  occasioned  trouble,  but  a  substantial  eigineering 
arrangement  so  erected  that  it  would,  in  fact,  not  be  an  oflFence  to  the 
eye.  It  is  obvious  that  the  use  of  an  overhead  trolley,  with  the 
removal  of  the  third  rail,  would  make  impossible  the  present  risks 
of  short-circuits  between  the  car  or  parts  of  the  car  and  the  third 
rail ;  but  it  would  leave  other  questions  yet  to  be  settled ;  namely, 
first,  the  proper  application  of  the  electric  apparatus  to  those  cars, 
so  that  in  no  event  could  the  passengers  be  frightened  by  a  short- 
circuit  visible  to  them,  and  this  means  that  all  of  the  wiring  and 
electrical  apparatus  would  have  to  be  located  beneath  the  bottom 
of  a  fire-proof  car  and  with  no  wires  carrying  large  currents  above 
the  floors  or  near  the  ends  of  the  cars  which  might  be  damaged  by 
accident. 

"I  am  satisfied,  frorri  my  conferences  with  railway  officials,  that 
they  are  moving  in  the  right  direction  and  giving  this  subject  the 
attention  it  deserves ;  but  it  must  be  borne  in  mind  that  it  has  re- 
quired experience  to  demonstrate  what  is  necessary  for  safety." 


December  ig,  1003. 


ELECTRICAL     WORLD    and    ENGINEER. 


997 


Montreal,  the  Greatest  Centre  of  Transmitted 
Power. — III. 


By  Alton  D.  Adams. 

THE  Chambly  power  plant  and  transmission  system,  as  it  now  ex- 
ists and  as  described  below,  is  the  result  of  reconstructing 
and  doubling  the  capacity  of  the  old  Chambly  plant,  which 
operated  at  12,000  volts,  two-pliasc  currents,  generated  by  the  four 
inductor  generators  now  in  the  power  house.  In  order  to  bring  it  to 
its  present  efficient  condition  it  was  necessary  to  reconstruct  the  old 
water-wheels,  install  the  new  wheels,  rewind  the  Stanley  inductor 
generators  for  lower  voltage,  install  the  new  General  Electric  gen- 
erators, install  step-up  and  step-down  transformers,  reconstruct  the 
transmission  line  and  install  the  22,soo-volt  cables  included  as  a  part 
of  it,  and  build  the  new  receiving  station  in  Montreal.  That  thi-s 
work  was  all  carried  on  without  depriving  the  power  company  of  the 
output  of  the  old  plant  reflects  much  credit  upon  Mr.  Gossler  and  his 
operating  staff. 
The  reconstruction   of  the  plant,  as  outlined   above,   was  carried 


cross  arm  is  secured  with  its  center  22  in.  from  the  outside  of  the 
wall  at  each  end  of  the  building  by  iron  brackets,  and  with  its  top 
16  ft.  10  in.  above  the  ground.  Each  of  these  cross  arms  carries 
six  porcelain  insulators  mounted  with  their  centers  30  in.  apart, 
and  to  each  of  these  insulators  a  bare  conductor  of  one  of  the  trans- 
mission circuits  is  attached.  Somewhat  above  these  insulators  and 
with  their  outer  ends  slanting  downward  boxwood  bushings,  each 
4  in.  X  4  in.  x  12  in.,  pass  through  the  concrete  wall,  one  bushing 
opposite  each  insulator. 

Each  of  these  bushings  carries  a  glass  tube,  and  through  this  lube 
the  bare  wire  from  the  nearest  insulator  passes.  Inside  of  the  ter- 
minal house  the  bare  conductors  pass  to  other  porcelain  insulators 
mounted  on  cross  arms,  and  each  conductor  is  connected  to  a  series 
of  lightning  arresters  before  it  joins  the  cable.  Above  each  cross 
arm  on  the  outside  walls  of  the  terminal  house  a  slanting  weather 
shield  is  built.  By  means  of  the  8-in.  concrete  wall  inside  of  the 
terminal  house  the  pair  of  circuits  that  enter  on  one  side  is  pro- 
tected from  damage  by  any  short-circuit  that  may  occur  on  the 
pair  of  circuits  at  the  other  side. 

After  leaving  the  terminal  house  the  twelve  bare  conductors  that 
make  up  the  four  three-phase  circuits  pass  over  a  short  pole  line  to 
the  Victoria  Bridge.  This  is  one  of  the  few  instances  if  not  the  only 
one,  where  bare  conductors  carrying  current  at  as  much  as  22,000 
volts  are  brought  on  poles  within  the  limits  of  a  great  city. 

At  the  bridge  the  bare  conductors  are  carried  on  heavy  timber 
fixtures  entirely  over  the  top  of  the  trusses.  Each  of  the  twelve 
conductors  that  make  up  the  four  transmission  circuits  is  a  solid, 
medium-drawn  copper  wire.  No.  00  B.  &  S.  gauge.  These  circuits  are 
carried  on  two  pole  lines,  there  being  two  circuits  per  pole.  Each 
three-phase  circuit  is  arranged  on  two  cross  arms  and  on  one  side 
of  its  pole.  On  the  lower  of  these  tw'O  arms  two  wires  of  the  same 
circuit  are  spaced  30  in.  apart,  and  the  third  wire  of  this  circuit  is 
located  on  the  upper  cross  arm  at  a  distance  of  28  in.  from  each 
of  the  other  two.  The  transmission  line  between  the  terminal  house 
on  Mill  Street  and  the  power  station  at  Chambly  is  t6  miles  long. 
Over  the  Victoria  Bridge  one  circuit  of  each  pole  line  is  transposed 
three  times,  and  the  other  nine  times  to  nullify  the  effect  of  the  iron. 
Between  the  bridge  and  the  power  plant  each  of  two  circuits  is  twice 
transposed ;  hence  this  part  of  two  circuits,  one  of  either  pole  line,  is 


FIG.     I. — TRANSMISSION    LINE    CROSSING    RICHELIEU    RIVER. 


out  in  accordance  with  the  designs  and  under  the  supervision  of 
Mr.  Ralph  D.  Mershon,  consulting  engineer  for  the  Power  Com- 
pany, with  the  exception  of  the  receiving  station  building,  in  con- 
nection with  the  design  of  which  Mr.  Mershon  acted  in  an  advisory 
capacity.  The  induction  motor  generator  plant  in  the  power  house 
of  the  Montreal  Street  Railway  Company  was  also  installed  under 
the  designs  and  supervision  of  Mr.  Mershon  as  consulting  engineer 
for  the  railway  company. 

Energy  delivered  by  the  Chambly  water  power  plant  at  about 
25,000  volts  is  received  in  the  central  sub-station,  on  Queen  Street, 
at  22,000  volts,  through  underground  cables.  There  are  four 
of  these  cables,  corresponding  to  the  four  three-phase  circuits 
that  come  from  the  Chambly  plant,  and  each  cable  contains  three 
stranded  copper  conductors  of  211,600  circ.  mils  cross  section  each. 
Paper  saturated  with  compound  is  the  only  insulation  in  these 
cables,  and  outside  of  the  paper  is  a  lead  sheath  about  5/32  in.  thick. 
The  side  of  each  conductor  is  about  7/16  in.  distant  from  the  lead 
sheath  at  the  nearest  point,  and  the  distances  between  the  con- 
ductors themselves  are  about  11/16  in.  in  each  case.  The  lead 
sheath  of  the  cables  contains  about  3  per  cent,  of  tin.  Inside  of  the 
sheath  the  diameter  of  the  paper  insulation  is  about  2^4  in.,  and 
outside  the  lead  has  a  diameter  of  3  1/16  in. 

Each  of  the  four  cables  is  about  3,600  ft.  long,  and  extends  from 
the  central  sub-station  to  a  terminal  house  on  Mill  Street,  which 
lies  between  the  Lachine  Canal  and  the  river  front  not  far  from  the 
Montreal  end  of  the  great  Victoria  Bridge.  For  the  greater  part 
of  their  length  the  cables  lie  in  4-in.  Camp  tile  ducts,  but  where 
they  go  under  the  Lachine  they  lie  in  4-in.  iron  pipes.  At  the 
terminal  house  the  cables  connect  with  the  bare  overhead  conductors 
that  run  to  Chambly  by  way  of  the  Victoria  Bridge. 

The  terminal  house  on  Mill  Street  is  a  one-story  structure  21  by 
34  ft.  outside,  and  with  concrete  walls  8  in.  thick.  An  internal  wall 
of  concrete  divides  the  interior  of  this  house  into  two  equal  parts, 
and  two  of  the  four  three-phase  circuits  enter  each  half.    A  wooden 


FIG.   2.— CHAMBLY  TRANSMISSION   LINE  TOWERS. 

divided  into  three  sections  of  equal  lengths.  Each  transposition  is 
effected  between  two  poles  placed  10  ft.  apart,  each  wire  of  a  circuit 
being  rotated  through  120°  between  these  poles.  This  transposition 
is  carried  out  to  overcome  the  effects  of  mutual  induction,  and  as  a 
protection  to  telephone  and  telegraph  lines.  The  standard  distance 
of  the  lowest  wires  in  these  circuits  above  the  ground  is  32.5  ft.,  and 
the  regular  length  of  span  is  90  ft.  Between  the  angle  poles  on  the 
line  the  normal  length  of  span  is  reduced  to  50  or  75  ft.,  and  such 
poles  have  double  cross  arms  if  the  deflection  of  the  conductors  is 
more  than  15°.  The  two  pole  lines,  each  carrying  two  three-phase 
circuits,  are  located  50  ft.  apart  on  either  side  of  the  right  of  way. 

No  lightning  arresters  are  connected  to  these  transmission   lines 
save  at  the  terminal  house  and  at  the  generating  station.    Along  the 
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entire  line  three  groanded  wires  are  .strung  on  each  set  of  poles  ns 
.(  protection  against  liglilninK.  As  may  be  noted  from  the  ahove, 
ilic  upper  cross  arm  on  cai-h  pole  carries  only  two  power  wires,  one 
hclonging  to  each  tran.snnssion  circuit.  Near  each  end  of  this  cross 
arm  and  ^J  in.  from  the  power  wire  on  that  side,  a  barbed  wire  is 


nioimlcd  on   :i  pony  glass  insulator      This  liarlird   wire  is  made 
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FIG.  3. — TERMINAL   HOUSE  ON   MILL  STREET. 

of  two  No.  12  B.  W.  G.  galvanized  iron  wires  twisted  with  a  four- 
point  barb  every  5  in.  Another  barbed  wire  is  strung  on  pins  in  the 
pole  tops.  At  each  pole  a  ground  wire  is  soldered  to  each  of  the 
barbed  wires,  and  this  wire  is  stapled  down  the  side  of  ilie  pole  and 
twisted  several  times  about  its  butt  before  the  pole  i.s  set  in  the 
ground.  Insulators  are  used  to  mount  the  barbed 
wire,  because  of  the  superior  mechanical  support 
thus  obtained,  but  with  no  desire  to  insulate  it  in 
any  way.  No  damage  by  lightning  has  ever  been 
done  to  these  transmission  lines  having  the  barbed 
wires,  w^hile  shorter  distribution  circuits  in  the 
same  locality  have  suffered  severely  from  the  fre- 
quent thunder  storms  that  occur  there.  For  this 
reason  the  grounded  barbed  wires  are  thought  to 
afford  a  high  degree  of  protection. 

On  the  same  poles  that  carry  the  transmission 
circuits  two  No.  12  hard-drawn  copper  wires  are 
run  for  telephone  purposes.  These  telephone  wires 
are  attached  to  the  poles  by  side  brackets  and  pony 
glass  insulators,  and  spun  or  barrelled  through- 
out. The  telephone  wires  are  6.25  ft.  distant 
from  the  nearest  wires  of  the  transmission  cir- 
cuits. Stations  with  jack  boxes  are  located  at  in- 
tervals on  the  poles  for  the  use  of  line  inspectors, 
and  telephones  are  connected  to  the  two  wires  in 
multiple.  For  the  protection  of  both  users  and 
telephones  the  latter  are  provided  with  film  cut- 
outs. Between  the  telephone  wires  and  the  ground 
there  is  an  induced  pressure  of  125  volts.  In  case 
either  of  the  telephone  w  ires  is  broken  or  they  are 
short-circuited,  signals  are  transmitted  according 
to  a  prearranged  code  by  means  of  small  incan- 
descent lamps,  using  a  telegraph  key,  the  ground 
and  one  of  the  telephone  wires  to  make  a  circuit. 

All  of  the  insulators  that  support  the  bare  copper  conductors  of 
the  four  three-phase  circuits  are  of  white  porcelain  and  were  made 
by  R.  Thomas  &:  Sons.  East  Liverpool,  Ohio,  under  the  trade  desig- 
nation of  6-in.  Boch  T.  P.  and  Mershon  type.  Porcelain  insulators 
were  selected  rather  than  glass  because  of  their  greater  strength. 
Each  of  the  6-in.  Boch  insulators  is  sVi  in.  in  diameter,  and  when  it  is 


nionnlcd  on  its  pin  the  lower  cdRi-  01  the  outside  petticoat  is  4J/i  in. 
above  the  top  of  the  cross  arm.  A  sleeve  from  the  interior  of  each 
insulator  follows  its  pin  down  for  a  distance  of  aj/i  in.  below  the  edge 
of  its  ouLside  petticoat.  Each  wire  is  carried  on  the  top  of  its  in- 
sulator and  is  then  S'/j  in   ahove  the  cross  arm. 

Conductors  nearest  tr>  the  pole  arc  distant  about  10  in.  from  its 
Mile,  and  neither  of  the  conductors  is  neah!r 
than  18  in.  to  the  iron  braces  of  the  cross 
arms.  From  conductors  moimlcd  on  in- 
sulators of  the  lower  cross  arm  to  the  lower 
side  of  upper  cross  arm  the  distance  is  about 
<;  in.  These  insulators  were  tested  at  the 
factory  with  a  pressure  of  80,000  volts  while 
immersed  in  salt  water. 

Pins  for  the  insulators  on  which  the  trans- 
mission wires  are  mounted  arc  made  of 
hickory  wood  boiled  in  stearin  and  the  part 
entering  the  cross  arm  has  a  diameter  of 
I'/i  in.  Each  pin  is  secured  in  the  arm  by 
a  2'/2-in.  wire  nail  driven  into  both.  Each 
cross  arm  for  the  three-phase  circuits  meas- 
ures II  ft.  by  5  by  4  in.,  and  is  made  of 
Georgia  pine  boiled  in  liquid  asphalt.  Gains 
for  the  cross  arms  were  cut  I  in.  deep  in 
poles,  and  each  cross  arm  was  secured  with 
three  }/2-in.  lag  screws.  The  two  cross  arms 
on  each  pole  have  their  centers  23  in.  apart 
and  are  braced  by  four  pieces  of  strap  iron 
each  1 'A  hy  14  in.  in  cross  section.  One  piece  of  this  iron  is  bolted 
to  both  the  arms  near  each  end,  and  the  other  two  pieces  pass  from 
the  ends  of  the  lower  cross  arm  to  a  point  on  the  pole  4  ft.  5^  in. 
beneath  its  lower  side,  and  are  secured  at  that  point  by  a  common 
screw  bolt  that  passes  into  the  pole. 

Corner  poles  on  the  transmission  line  are  guyed  with  steel  cable, 
or  braced  with  wooden  struts,  or  both,  and  guys  where  used  are  at- 
tached 18  in.  below  the  lower  cross  arm.  Each  of  these  guys  is  pro- 
vided with  a  strain  insulator.  Most  of  the  poles  used  on  the  trans- 
mission lines  were  round  cedar,  but  a  few  were  steel.  Cedar  poles 
of  all  lengths  were  required  to  be  of  not  less  than  8  in.  diameter 
at  the  top,  and  18  in.  at  the  butt.  The  butts  of  these  poles  were 
tarred  and   tlie  tops  were   rounded  to   shed   water.     Poles   were  set 
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FIG.  4. — TERMINAL  HOUSE  AT  CHAMBLY. 

in  earth  as  follows :  Poles  35  to  45  ft.  long,  set  in  earth  5  ft. ;  50  to 
55  ft.  long,  set  in  earth  6  ft. ;  60  to  80  ft,  long,  set  in  earth  7  ft. 
Where  the  ground  is  marshy  the  butts  of  poles  are  set  in  concrete 
for  greater  stiffness. 

A  short  distance  down  stream  from  the  power  station  at  Cham- 
bly  the  two  pole  lines  with  their  four  three-phase  circuits  cross  the 
Richelieu  River.    For  this  crossing  six  spans  were  employed,  and  six 
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concrete  piers  were  erected  in  the  river  to  support  the  poles,  two 
poles  being  set  in  each  pier.  Each  pole  at  this  crossing  is  provided 
with  double  cross  arms,  so  that  each  of  the  twelve  2/0  copper  wires 
has  two  pcniits  of  altaclnucnt  at  each  pole.  The  length  of  each  of 
the  spans  across  the  river  is  about  125  ft.  Not  far  from  the  river 
crossing  just  named  the  transmission  circuits  cross  the  Chambly 
Canal  through  which  boats  pass  between  Lake  Champlain  and  the 
St.  Lawrence  River. 

The  length  of  span  over  this  canal  is  about  132  ft.,  and  with  a 
sag  of  5  ft.  in  the  wires  that  make  the  span  their  height  above  the 
water  in  the  canal  is  not  less  than  131  ft.  For  the  purpose  of  carry- 
ing the  circuits  over  this  canal  four  steel  towers  were  erected,  two 
towers  being  used  for  the  circuits  on  each  of  the  two  lines  of  poles. 
In  view  of  the  recent  talk  about  the  substitution  of  steel  towers 
for  wooden  poles,  to  carry  transmission  lines,  the  details  as  to  the 
size,  weight  and  cost  of  the  towers  in  this  case  may  be  of  especial 
interest.  Each  pair  of  towers  was  designed  to  carry  twelve  No.  2/0 
bare  copper  wires  whose  diameters  had  been  increased  to  1  in.  by 
ice,  and  to  resist  all  wind  pressures  without  a  strain  in  any  member 
of  more  than  one-fourth  of  its  ultimate  strength.  The  vertical 
height  of  each  tower  is  144  ft.  above  the  foundation.  At  the  top 
each  tower  measures  16^  by  iSyi  in.,  exclusive  of  cross  pieces  that 
receive  the  cross  arms.  Not  less  than  121,000  pounds  of  steel  was 
used  in  the  four  towers,  and  their  contract  price  erected  on  foun- 
dations  furnished   by   the  purchaser   was  $5,670,   in   January,    1902. 


bare  2/0  wire  is  dead-ended  on  an  insulator  hke  those  outside,  and 
an  insulated  cable  is  here  connected  and  runs  thence  to  the  step-up 
transformers  in  the  power  station.  Near  the  juncture  of  the  bare 
conductor  and  the  insulated  cable  a  wire  is  connected  that  runs  to 
a  series  of  38  lightning  arresters  of  the  brass  cylinder  and  air-gap 
type,  each  arrester  having  six  gaps.  Between  the  point  where  the 
series  of  38  lightning  arresters  is  connected  to  one  of  the  trans- 
mission wires,  and  the  point  where  this  wire  is  connected  to  its 
transformer  three  inductance  coils  are  inserted  in  series  with  each 
other.  Each  of  these  coils  is  flat,  contains  14  turns  and  is  one  turn 
wide. 

In  each  series  of  lightning  arresters  the  twelve  arresters  nearest 
the  earth  are  in  shunt  with  a  German  silver  resistance,  and  another 
resistance  in  series  with  all  of  the  lightning  arresters  of  each  series 
completes  its  connection  to  earth  through  a  copper  plate  4  x  6  ft. 
by  yi  in.  in  running  water.  Knife  switches  are  provided  in  the 
2S,ooo-volt  lines  at  the  terminal  house,  and  all  of  these  lines  are 
connected  to  static  ground  detectors.  From  the  lightning  arresters 
and  knife  switches  the  four  three-phase  circuits  pass  directly  to  the 
step-up  transformers  in  the  main  part  of  the  station.  These  trans- 
formers are  connected  Scott  fashion  in  pairs,  each  pair  receiving  two- 
phase  current  at  2,200  volts,  and  delivering  three-phase  current  at 
25,000  volts.  There  are  ten  of  these  transformers,  each  rated  at 
2,750  kw,  so  that  their  combined  capacity  is  27,500  kw.  These  trans- 
formers  are  of   the  air-blast   type  and   Westinghouse   make.      Both 


KiG.  5.- 


^i.ncr  Sorcw 
-POLE  WITH   CROSS   ARMS  IN   POSITION. 


FIG.    6. — TRANSPOSITION    POLES. 


the  transformers  at  Chambly  water  power  plant  and  at  the  central 
sub-station  in  Montreal  are  Scott-connected.  At  the  power  plant 
the  neutral  connection  of  transformers  is  grounded  on  the  high- 
tension  side,  and  at  the  central  sub-station  there  is  a  ground  con- 
nection through  a  spark-gap  to  the  neutral  on  the  low-tension  side. 
These  ground  connections  are  made  for  the  purpose  of  protecting  the 
transformers  from  lightning  discharges.  At  the  sub-station  just 
named  the  transformers,  which  are  of  Westinghouse  make,  have 
each  a  grounded  shield  between  their  primary  and  secondary  wind- 
ings for  protection  to  the  secondary. 


A  Great  Electric  Thoroughfare. 


Each  tower  is  provided  with  a  ladder,  and  supports  three  sets  of 
cross  arms,  each  set  consisting  of  four  cross  arms  in  one  horizontal 
plain.  One  set  of  cross  arms  rests  on  the  top  of  the  tower,  the 
center  of  the  middle  set  is  30  in.  below  that  of  the  highest,  and  the 
center  of  the  lowest  set  is  30  in.  below  that  of  the  second.  Two 
cross  arms  of  each  horizontal  set  are  on  one  side  of  the  tower,  and 
the  other  two  arms  of  that  set  are  on  the  other  side.  Each  of  the 
wooden  cross  arms  on  the  towers  is  13  ft.  long,  and  the  width  across 
the  four  arms  that  make  up  a  set  is  4  ft.  ]/2  in.  Each  set  of  cross 
arms  provides  four  insulators  for  the  support  of  each  wire  passing 
over  them.  Before  entering  the  terminal  house  at  the  river  end 
of  the  power  station  at  Chambly,  the  four  transmission  circuits  are 
:ittached  to  insulators  carried  by  a  heavy  timber  frame  just  outside. 
This  frame  carries  four  insulators  for  each  conductor. 

The  terminal  house  itself  is  a  one-story  structure  of  steel  and 
concrete,  and  is  separated  from  the  main  power  house  by  the  end 
wall.  In  plan  the  terminal  house  is  about  18  by  29  ft.,  and  it  rests 
on  a  steel  framework  that  puts  its  first  floor  about  20  ft.  above  the 
foundation.  The  steel  I  beams  on  which  the  terminal  house  rests 
extend  out  about  12  ft.  beyond  its  river  side  in  order  to  support  the 
timber  framework  to  which  the  transmission  lines  are  attached. 

After  leaving  an  insulator  on  a  cross  arm  22  in.  from  the  outside 
of  the  concrete  wall  of  the  terminal  house,  each  bare  conductor  passes 
through  a  glass  tube  surrounded  by  a  wooden  bushing  in  that  wall. 
Each  of  these  bushings  is  of  oak  4  in.  in  diameter,  12  in.  long  and 
was   boiled    in   stearin.      A    little   distance   inside   of  this    wall   each 


One  of  the  notable  additions  to  the  New  York  City  landscape  is 
the  big  Williamsburg  Bridge,  across  the  East  River,  which  is  being 
opened  this  week  with  civic  celebration,  fireworks  and  electric  light 
displays.  The  opening  of  the  bridge  will  be  welcomed  by  all  who 
have  to  cross  the  East  River  daily,  especially  during  the  rush  hours, 
as  it  will  greatly  relieve  Brooklyn  Bridge.  The  new  bridge  connects 
with  a  large  and  important  manufacturing  district,  and  the  arrange- 
ments for  transportation  lines  are  on  a  much  larger  scale  than  could 
ever  be  provided  by  the  old  Brooklyn  Bridge.  It  is  118  ft.  in  width, 
as  compared  with  85  ft.,  the  width  of  the  Brooklyn  Bridge.  It  also 
has  two  decks  instead  of  one,  two  foot  walks,  each  10J.2  ft.  in  width, 
two  bicycle  paths,  each  7  ft.  wide,  four  trolley  tracks,  two  elevated 
railway  tracks  and  two  roadways,  each  20  ft.  in  width.  The  old 
bridge  has  one  promenade  15  ft.  wide,  two  roadways,  each  18  ft. 
wide,  and  each  giving  half  of  its  space  to  the  trolley  tracks,  and 
two  elevated  railway  lines. 

The  trolley  lines  on  the  new  bridge  will  greatly  increase  present 
facilities,  as  there  will  be  four  tracks  running  in  a  space  especially 
devoted  to  their  use,  thus  providing  facilities  for  operating  350  cars 
an  hour,  and  handling  70,000  persons  traveling  in  both  directions, 
as  against  40,000  an  hour  on  the  Brooklyn  Bridge.  Trolley  cars 
will  also  be  free  from  trucks,  wagons  or  carriages,  and  the  elevated 
railroad  will  provide  for  the  carrying  of  at  least  29,000  persons  in 
one  direction  every  hour,  or  58,000  persons  going  and  coming  across 
tiie  bridge,  thus  raising  the  maximum  to  128,000  an  hour.  This 
the  bridge,  thus  raising  the  maximum  to  128,000  an  hour. 
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Conductivity  ol'  Mercury   Vapor. 


Itv  I'kikk  Cooper  IIksvitt. 

THE  clfctrical  conduclivity  of  gases  and  vapors  and  its  relaliun 
to  ilic  ttimlilions  under  wliicli  the  electrical  current  is  main- 
tained has  occupied  my  attention  for  many  years.  A  large 
numher  of  experimental  data  accumulated  during  the  progress  of 
my  work,  which  when  properly  arranged  and  co-ordinated,  furnish 
a  theory  of  electrical  condiiciion  through  ga.ses  which  seems  to 
account  satisfactorily  for  the  phenomena  observed.  It  was  thought 
desirable  to  perform  additional  experiments  for  the  purpose  of  ob- 
taining exact  (|uantitntivc  measurements  upon  .some  particular  gas 
and  for  this  jjiirpose  mercury  vapor  was  selected.  The  results  of 
these  experiments  are  given  in  the  following  brief  summary.  I  was 
fortunate  to  secure,  during  the  progress  of  this  work,  the  assistance 
of  Dr.  A.  P.  Wills,  who  expects  to  publish  in  the  near  future  a 
iletailcd  account  of  tlie  methods  and  apparatus  employed  in  this 
experimental  study. 

A  gas  or  vapor  forming  part  of  an  electric  circuit  exhibits  three 
distinct  sources  of  electrical  reactions,  namely,  one  at  the  junction 
of  the  positive  electrode  of  the  conductor  with  the  gas  or  vapor,  one 
in  the  gas  or  vapor  uninfluenced  by  the  electrode  effects,  and  one 
.it  the  junction  of  the  gas  or  vapor  with  the  negative  electrode. 

Difficulty  was  experienced  in  obtaining  electrical  measurements 
upon  the  conducting  gas  or  vapor  independent  of  these  electrode 
effects  ;  the  measuring  instruments  require  the  use  of  terminals  or 
electrodes  in  contact  with  the  gas  or  vapor  with  the  electrode  re- 
sistances accompanying  them ;  difficulty  was  also  met  with  in  obtain- 
ing the  gas  or  vapor  in  a  state  of  purity.  The  results  given  in  the 
diagrams  are  not  vitiated  by  terminal  or  electrode  effects.  The 
measurements  were  taken  in  such  a  way  as  to  be  subject  to  but  little 


and  biittom,  thus  forming  one  continuous  air  chamber.  One  chamber 
contained  an  electric  heating  coil,  the  current  supply  of  wliich  could 
be  regulated  externally;  a  centrifugal  fan  over  this  chamber  pro- 
duced a  rapid  circulation  of  the  air  contained  by  the  two  chambers 
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DIAGRAM    OF    MEASURING   APPARATUS. 

lor  the  purpose  of  bringing  the  whole  to  a  uniform  temperature, 
which  was  regulated  by  the  heating  coil.  In  the  other  chamber  was 
placed  the  vessel  containing  the  gas  or  vapor,  marked  "lamp"  with 
the  necessary  electric  connections.     Thermometers  were  inserted  at 
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Diagrams  Showing  the  Relation  of  Drop  in  Volts  per    cm.  of  Length  to  the  Pressure  in  mm.  of  Mercury  for  Differ- 
ent Currents  in  Lamps  of  Given  Diameter. 

variation   from  the  effects  of  the  current  during  the  time  of  ob-  both  ends,  as  shown,  for  determining  the  external  temperature.    Two 

servation.  platinum-rhodium  couples  were  sealed  in  the  walls  of  the  lamp  at  a 

Fig.   I   is   a   diagrammatic   view   of  the   apparatus.     Two   upright  measured  distance  apart,  and  extended  to  the  center.     The  external 

chambers  of  insulating  material  were  connected  together  at  the  top  terminals  of  the  couples  were  immersec  in  ice  and  connected  to  a 
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D'Arsonval  galvanometer.  The  internal  icmperature  was  measured 
by  means  of  these  couples  by  observing  the  deflection  of  the  gal- 
vanometer.    It   was   possible  to   ascertain  accurately   when   the   in- 
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TO  THE  DIAMETER  OF  TUBE  IN 
CM.  FOR  DIFFERENT  PRESSURES 
OF  MERCURY  VAPOR. 


ternal  and  the  external  temperatures  were  the  same.  The  drop  in 
volts  between  the  platinum-rhodium  points  was  taken  by  a  Kelvin 
electrostatic  voltmeter;  the  couples  thus  served  a  double  purpose. 
It  was  possible  to  obtain  voltage  measurements  at  the  temperatures 
desired.  When  a  required  temperature  was  obtained  internally  and 
externally,  the  current  was  started  through  the  lamp  by  the  starting 
device,  and  was  controlled  by  an  external  resistance  and  measured 
by  a  Weston  ammeter.  Immediately  after  starting  the  current,  the 
reading  of  the  Kelvin  voltmeter  was  taken.  There  was  sufficient 
time  to  obtain  these  readings  accurately  before  the  current  mater- 
ially altered  the  vapor  density. 

The  lamps  contained  some  mercury  and  were  exhausted  with  great 
care  until  nothing  but  mercury  and  its  vapor  were  present.    The  size 
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FERENT PRESSURES  OF  MERCURY 
VAPOR. 


DERIVED  CURVES  SHOWING  THE  RE- 
LATION OF  CURRENT  IN  AMPERES 
TO  THE  RESISTANCE  IN  OHMS 
PER  CM.  OF  LENGTH  FOR  DIFFER- 
ENT PRESSURES  OF  MERCTRY 
VAPOR. 


of  the  tube  used  for  the  lamp  limited  the  diameter  of  the  conducting 
vapor  column,  and  its  diameter  is  the  diameter  given  in  the  diagram. 

The  relation  of  the  pressure  of  the  saturated  vapor  to  the  tem- 
perature was  deducted  from  the  observations  of  Ramsay  and  Young: 
the  density  is  proportional  to  the  pressure.  The  walls  of  the  lamp 
being  covered  by  small  globules  of  mercury  and  a  large  amount  of 
mercury  being  present  at  the  bottom  of  the  lamp,  the  vapor  was 
considered  to  be  in  a  state  of  saturation. 

The  points  on  the  curves  indicate  actual  readings ;  the  drop  in 
volts  and  temperature  were  observed.  In  most  cases  the  experiments 
were  repeated  many  times  with  different  lamps,  and  with  the  same 
lamp  re-exhausted,  in  order  to  be  certain  that  only  mercury  vapor  was 
present  in  the  lamp,  since  the  presence  of  a  small  amount  of  another 
gas    will    cause   considerable   variation    in    the   measurements.     For 
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m»tuiicc.  I.III  adiiiitiiiig  a  ililt'cinit  tias  iiitu  a  lamp  coiitaiiuiii;  a  pure 
gas,  tlic  effect  may  be  observed  by  the  nieasuriiig  instnimeiiis. 

The  diagrams  show  the  intUience  ot  density,  diameter  and  cur- 
rent on  the  drop  in  volts  per  unit  length,  l-'rum  liiem  can  be  deduced 
the  resistance,  as  a  fuiictmn  of  the  density  current  and  diameter. 

They  show  that  the  voilagc  rc(|uired  to  maintain  an  electric  cui- 
reiit  in  a  gas  or  vapor  is  directly  proportional  to  the  density,  and 
that  it  decreases  as  the  diameter  of  the  lamp  increases.  The  re- 
sistance decreases  with  increase  of  current.  From  the  diagrams,  re- 
lations among  the  iliaimler,  density  and  current  may  be  established. 

The  current  assumes  a  definite  cross-section  for  a  given  density 
and  current  when  not  restricted  by  the  lamp;  this  cross-section  in- 
creases with  increase  of  current  and  decreases  with  increase  of 
density.  The  angles  in  the  curves  shown  may  be  due  to  these  efTects, 
but  this  point  needs  further  investigation. 

The  light  efficiency  of  mercury  vapor  varies  with  the  density ;  there 
is  a  density  of  maximum  light  efficiency.  On  passing  a  current  at 
a  very  low  density  practically  no  light  is  visible  and  tiic  drop  in 
volts  for  the  same  current  is  less  than  at  greater  densities.  At  densi- 
ties greater  than  a  certain  limit  the  light  efficiency  decreases.  If 
another  gas  is  present  with  mercury  vapor,  the  current  is  usually 
selective  and  gives  the  spectrum  of  mercury  vapor,  l)ut  the  resistance 
is  materially  altered.  The  cilect  of  magnetic  force  transversely  ap- 
plied at  low  densities  is  very  marked,  and  is  that  of  increasing  the 
resistance  in  an  extraordinary  degree,  while  at  higher  densities  it 
increases  the  resistance  but  little.  Magnetic  force  alters  the  spectrum 
particularly  at  low  densities. 

The  experimental  curves  speak  tor  themselves ;  the  conclusions 
which  may  be  drawn  with  respect  to  the  relation  of  the  conductivity 
of  mercury  vapor  to  the  physical  conditions  under  which  the  electrical 
current  through  the  vapor  is  maintained  appear  to  be,  broadly  speak- 
ing, generally  true  for  all  gases  and  vapors.  It  is  not  necessary  to 
enumerate  here  all  these  conclusions,  for  they  are  sufficiently  evident 
on  the  face  of  the  curves.  Some  curves  are  given  which  have  been 
deduced  from  the  curves  obtained  by  direct  experiment.  They  are 
marked  in  the  diagrams  as  "derived"  curves.  There  is  one  conclu- 
sion, however,  which  from  a  purely  technical  point  of  view  deserves 
special  attention.    It  is  this: 

When  a  given  vessel  containing  mercury  vapor  is  to  be  employed 
as  a  source  of  light,  that  is,  as  an  electric  lamp,  the  highest  light 
efficiency  zfill  be  obtained  when  the  vapor  density  and  the  current 
employed  have  a  definite  and  fixed  relation. 


German  Gas  Engine  Power  Stations. 


By  Fr.vnk  C.  Perkins. 

AL.\RGE  number  of  electric  power  plants  have  recently  been  de 
signed  and  constructed  in  Germany,  in  which  gas  engines  of 
various  sizes  have  been  utilized  exclusively  for  driving  the 
electrical  generators.  The  types  of  engines  used  in  these  installa- 
tions may  be  divided  into  four  classes.  First,  those  having  single 
cylinders  of  the  single-acting  type  working  on  the  Otto  cycle,  a 
plant  of  this  character  being  noted  in  the  accompanying  illustration, 
Fig.  3.  Second,  those  employing  cylinders  on  opposite  sides  of  the 
fly-wheel  and  electrical  generator,  as  shown  in  the  accompanying 
diagrams  and  Figs,  i  and  2,  and  in  Fig.  4.  Third,  central  stations 
utilizing  twin  gas  engines  of  the  single-acting  type,  consisting  essen- 
tially of  two  single-cylinder  Otto  cycle  gas  engines,  one  being  directly- 
connected  to  the  armature  shaft  on  either  side  of  the  electrical  gen- 
erators, as  seen  in  Fig.  5.  Fourth,  double-acting  engines  are  em- 
ployed in  the  various  ways  above  mentioned  and  also  with  two  cyl- 
inders connected  in  tandem. 

The  double-acting  Deutz  engine  noted  in  Fig.  6  was  constructed 
for  driving  a  direct-current  electrical  generator  at  the  plant  of  the 
Actien-Gesellschaft-Lauchhammer,  and  has  a  capacity  of  300  hp. 
The  gas  engines  and  direct-current  generators  installed  at  the  Elek- 
tricitatswerk  at  Miinster,  i.  W.,  Germany,  as  illustrated  in  Fig.  5, 
include  four  units  each  having  a  capacity  of  200  hp.  The  engines 
were  constructed  at  Koln-Deutz  by  the  Gasmotoren  Fabrik  Deutz. 
This  engine  room  is  one  of  the  most  handsomely  decorated  of  any 
in  Germany.  The  switchboard  gallery  is  located  directly  over  the 
main  entrance  and  is  very  artistic  in  appearance.  The  electrical 
equipment,  including  the  direct-current  dynamos,  which  are  of  the 
fly-wheel  type,  as  well  as  the  switchboard  apparatus,  were  installed 
by  the  Elektricitats  Actien-Gesellschaft,  formerly  W.  Lahmeyer  & 
Co.,   of   Frankfort-on-the-Main,   Germany.     These   generators   each 


have  a  capacity  of  i(k)  kw  and  operate  at  a  speed  of  170  r.p.m.  They 
each  generate  a  current  of  i^u  amp.  at  500  volts. 

At  the  Moerder  Hergwerks  und  Ilutten  Vrrein  in  Germany,  the 
electric  power  station,  as  shown  in  Fig.  4,  is  operated  by  two  gas 
fiigiiics,  each  having  a  capacity  of  1,000  hp.  These  engines  are  oper- 
ated by  waste  blast  furnace  gases  and  drives  a  large  three-phase 
generator  at  the  speed  of  135  r.p.m.  Each  engine  weighs  about  176 
tons. 

In  these  engines,  which  were  also  constructed  by  the  Gasmotoren 
Fabrik  Dent?:,  the  fly-wheel  effect  is  produced  by  the  revolving  field 
of  the  alternator.  The  dynamos  h.ive  each  a  capacity  of  810  kw  and 
supply  a  polyphase  current  of  270  amp.,  the  potential  being  3,000 
volts.  The  generators  were  constructed  by  the  Elektricitiits  Actien 
Gesellschaft,    formerly   Schuckcrt   &   Co.,  of  Niiremberg,  Germany, 
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FIG.    I.— ELEVATION  OF  5OO-HP  DOUBLE-CYLINDER  DEUTZ  CAS  ENGINE. 

and  the  power  developed  by  the  waste  blast  furnace  gases  is  utilized 
for  operating  electric  motors  about  the  works  as  well  as  for  supplying 
current  for  both  arc  and  incandescent  lamps  about  the  great  plant. 

The  Hoerdcr  Bergwerks  und  Hiitten  Verein  was  changed  to  a 
limited  liability  company  in  1852  with  a  capital  of  six  million  marks. 
The  works  consist  of  the  blast  furnace  plants  in  Hoerde  and  Dort- 
mund, the  Hermann's  mills,  foundries  and  smelting  works  in  Hoerde, 
and  the  collieries  at  Hoerde,  including  the  Pit  Scheswig,  near 
Brackel,  and  Pit  Holstein,  near  Asseln. 

The  Hoerde  Verein  was  a  pioneer  in  the  utilization  of  waste  gases 
by  internal  combustion  motors.  The  first  successful  trial  was  under- 
taken in  1895,  but  the  first  large  engine  which  was  set  at  work  con- 
tinuously after  long  difficulties  was  in  1898.  At  present  the  electric 
power  station  is  fitted  with  three  Oechelhaus  gas  engines  of  600  hp 


FIG.   2. — PLAN  OF   500-HP  DOUBLE-CYLINDER  DEUTZ  GAS  ENGINE. 

each,  and  tw-o  of  1,000  hp-capacity  each,  constructed  by  the  Gas- 
motoren Fabrik  in  Deutz,  as  mentioned  above.  This  plant  gives  ex- 
cellent satisfaction  and  the  electrical  energy  is  used  for  various  pur- 
poses at  the  Hermann  Works  and  in  the  collieries. 

The  electric  power  station  at  Friedenshiitte,  near  Morganroth,  is 
equipped  with  high-power  gas  engines  of  the  Otto  cycle  type,  using 
waste  blast  furnace  gases  for  fuel  from  the  works  of  Oberschles 
Eisenbahn  Bedarfs  Actien-Gesellschaft.  There  are  four  units  in 
this  plant  with  a  total  capacity  of  1,000  hp.  Tw-o  of  the  engines 
operated  at  a  speed  of  150  r.p.m.  and  have  a  capacity  of  200  hp  each, 
while  the  remaining  two  units  are  somewhat  larger,  developing  300 
hp  each,  with  a  normal  speed  of  167  r.p.m.  The  fly-wheels  of  the 
smaller  engines  weigh  9  tons  each  and  measure  10  ft.  in  diameter, 
while  the  larger  fly-wheels  weigh  20  tons  each  and  have  a  diameter 
of  15  ft. 

The  electrical  generators  are  of  the  multipolar  direct-connected 
three-phase  type,  constructed  at  Niiremberg,  Germany,  by  the  Elek- 
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tricitats  Actien  Gesellschaft,  formerly  Schuckert  &  Co.  Two  of  the 
alternators  are  i32-k\v  machines  each,  supplying  a  current  of  600 
amp.  at  2  X  no  volts  on  the  three-wire  system.  The  remaining  alter- 
nators each  have  a  capacity  of  250  kw  and  generate  a  current  of  500 


mixture  the  proper  regulation  is  obtained.  This  is  accomplished 
by  changing  the  sizes  of  the  openings  for  the  air  and  gas  at  the  same 
time,  the  mixture  remaining  practically  the  same,  but  a  larger  or  a 
smaller  amount  of  the  mixture  entering  the  cylinder,  according  to 
the  position  of  the  governor.    The  compression  is  also  changed  by 


FIG.    3. — POWER  STATION    AT   FRIEDENSHUETTE. 

amp.  at  a  pressure  of  500  volts.  This  plant  is  illustrated  in  Fig.  3, 
and  Figs,  i  and  2  are  drawings  of  a  soo-hp,  double-cylinder  Deutz 
gas  engine,  direct-connected  to  an  electrical  generator. 

This  type  of  engine  has  a  very  heavy  fly-wheel  to  aid  in  the  regu- 
lation, as  the  two  impulses  are  delivered  in  one  revolution  and  no 
impulses  are  given  in  the  next  revolution.  The  two  cylinders  are 
controlled  independently  and  there  are,  therefore,  a  large  number 
of  air,  gas,  exhaust  and  water-cooling  pipes,  which  are,  however, 
compactly  arranged  and  are  not  at  all  cumbersome. 

With  the  single-acting  Deutz  gas  engine  the  gas  valve  and  the  inlet 
valve  are  combined  with  a  piston  valve  mounted  on  the  same  spindle, 
the  air  being  admitted  into  the  same  casing.  As  the  valve  spindle  is 
pressed  down  by  the  gear  mechanism,  the  inlet  is  opened  first  and 
the  air  valve  and  the  gas  valve  follow  a  moment  later,  opening  inward 
or  downward.  A  powerful  spring  supplies  the  necessary  pressure  to 
close  the  parts  upward.    The  spindle  of  the  valve  is  attached  to  one 


FIG.    5. — INTERIOR    VIEW    OF    MUNSTER    STATION. 

this  regulation,  but  it  is  stated  that  the  engines  work  exceedingly 
well  under  light  loads. 

Double-acting  gas  engines  of  large  sizes  are  now  being  constructed 
by  a  number  of  prominent  engineering  firms  abroad,  such  as  the 
Koerting  and  Cockerill,  the  former  being  a  double-acting,  two-cycle 
engine  and  the  latter  being  of  the  double-acting  four-cycle  type.  A 
Deutz  double-acting  four-cycle  engine  has  recently  been  designed, 
having  at  each  end  of  the  cylinder  an  inlet  valve  combined  on  one 
spindle  with  a  gas  and  air  valve,  while  the  exhaust  valve  is  placed 
very  low.  It  is  said  to  work  very  regularly  and  economically  and 
is  much  smaller  than  the  single-acting  engines  of  the  same  capacity. 
The  double-acting,  four-cycle  engines  are,  however,  larger  than  the 
double-acting,  two-cycle  types  of  the  same  capacity. 

High-power  gas  engines  have  proven  of  great  service  in  making 
use  of  waste  blast  furnace  gas.  which  is  capable  of  supplying  1,000 


FIG.    4. — POWLR    PI.A.NT    AT    IIOliKDER.    GERMANY. 

end  of  the  valve  lever  and  the  other  end  to  a  rod  driven  from  the 
valve  shaft,  a  roller  supporting  the  valve  lever. 

The  valve  lever  presses  against  the  roller  when  the  driving  rod  is 
lifted,  the  inlet  valve  is  forced  downward  and  the  valve  is  then  closed 
as  the  driving  rod  descends.  This  valve  closes  toward  the  end  of  the 
suction  stroke  and  opens  at  the  beginning  of  the  stroke. 

It  will  be  observed  from  the  drawings.  Figs,  i  and  2,  that  the  two 
cylinders,  one  on  each  side  of  the  central  shaft,  are  duplicates,  the 
valve  mechanism  being  also  the  same.  When  the  position  of  the 
roller  is  changed  by  the  governor  the  valve  is  opened  more  or  less, 
but   for   the   same  length   of   time.     By   throttling  the   gas    and    air 


FIG.    6. — 3UO-ilP  DOUBLE-ACTING  DEUTZ   GAS   ENGINE   AT   LAUCHHAMMER. 

hp,  it  is  claimed,  for  every  100  tons  of  pig  iron  produced.  Gas  en- 
gines are  now  in  operation  driving  electrical  and  generators  as 
well  as  blowing  engines,  with  capacities  ranging  up  to  1,000  hp  for 
single-cylinder  engines  and  from  1,200  to  2,000  hp  with  double 
tandem  cylinders,  while  double-acting  engines  have  been  designed  of 
5,000  hp  for  driving  electrical  generators,  two  2,500-hp  engines  being 
directly-connected  to  the  same  alternating-current  machine. 

There  is  every  reason  to  believe  that  during  the  next  decade  thou- 
sands of  horse-power  will  be  generated  by  waste  blast  furnace  gases 
in  the  power  houses  of  iron  and  steel  plants  in  this  country,  as  is  now- 
being  done  in  the  largest  power  plants  abroad. 
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Physical  Liiiiipmciii  of    American  (Icntral  Scations. 

IN  I'oiiiiim.iiu't'  ot  uiii  (iiKcst  and  analysis  oi  ilu-  statislics  of  cen- 
tral .stutions  in  tlic  Uintcd  States,  as  reported  by  the  Census 
Office,  we  will  imw  take  up  the  data  of  physical  r<|iiipnicnt  of 
the  3.6jo  plants  reported  upon.  It  appears  that  more  than  one-half 
of  the  private  stations  and  three  fourths  of  tliose  operated  under 
iiinnicipal  control  have  a  dynainu  capacity  of  less  than  200  hp. 
The  dynamo  capacity  of  HO.j  per  cent,  of  all  central  electric 
stations  is  less  than  500  hp,  and  83.8  per  cent,  of  the  stations 
operated  under  private  ownership  have  a  dynamo  capacity  of 
less  than  500  hp  each,  as  compared  with  <JS.2  per  cent,  of  the  stations 
operated  under  nnmicipal  control.  Of  the  total  numlnr  of  private 
stations,  7.1  per  cent,  have  a  dynamo  capacity  of  between  500  and 
1,000  hp,  while  3.1  per  cent,  of  the  municipal  stations  are  included 
in  this  group.  The  dynamos  of  only  1.7  per  cent,  of  the  nnmicipal 
stations  have  a  horse-power  capacity  exceeding  i.ooo,  while  the  horse- 
power capacity  of  9.1  per  cent,  of  the  private  stations  exceeds  this 
quantity. 

I"  3t30i  stations,  the  dynamos  arc  operated  li>  the  use  of  steam 
or  steam  and  water  power.  In  a  number  of  cases  the  steam  power  is 
merely  au.xiliary  to  the  water  power,  being  used  only  when  the  water 
power  is  not  available.  There  arc  319  stations  in  which  the  machines 
are  operated  by  the  use  of  water  power  exclusively.  These  stations 
have  640  water  wheels  with  a  staled  capacity  of  222,585  lip  and  a 
dynamo  capacity  of  172,101  hp,  the  kilowatt-hoiir  output  of  current 
for  the  year  being  259,105,461. 

The  total  horse-power  capacity  of  the  steam  engines  and  water 
wheels  reported  by  the  central  electric  stations,  as  used  for  the  oper- 
ation of  dynamos  to  generate  electric  current  is  1,772,813.  Of  this 
amount  1,379,941  hp,  or  77.8  per  cent.,  is  the  indicated  capacity  of 
steam  engines  and  392.872  hp,  or  22.2  per  cent.,  the  stated  capacity 
of  water  wheels.  The  indicated  capacity  of  steam  engines  and  water 
wheels  in  the  stations  operated  under  private  ownership  is  1,614,577 
hp,  or  91. 1  per  cent,  of  the  total,  and  of  those  in  stations  operated 
under  municipal  control,  158.236  hp,  or  8.9  per  cent.  The  varying 
capacities  of  the  steam  engines  is  shown  from  the  accompanying 
table : 

STEAM     ENCI.NES-  -PRIV.\TE    .\ND    MLXICIPAL    STATIO.SS.    AND    PERCENTAGE    EACH    CLASS 
IS    OF     THE    TOTAL;      1 902. 

Per  cent. 


-3  « o  -=0  •_  o         i.2 

Class  of  engine.  -g  -jt;  £n  c»  c^ 

Total : 

Number    5.930  4.870  1,060         82.1  17.9 

Horse    power     1.379,941  1.232,923  147,018         89.3  10.7 

500  horse  power  and 
under — 

.\umber     5.450  4,4°"  i.043  80.9  19.1 

Horse  power    ...  848.S36  715,418  133,418         84.3  i5-7 

Over  500  and  under 
1,000  horse  power — 

Number     279  266  13         95-3  4.7 

Horse  power    .  .  .  194,070  184,670  9.400         95.2  4.8 

1 ,000  horse  power 
and  over — 

Number     201  197  4         98.0  2.0 

Horse  power   ...  337,035  332.835  4.200         98.8  1.2 

In  general  it  appears  from  this  table  that  private  stations  employ 
steam  engines  with  a  greater  horse-power  capacity  than  do  municipal 
stations,  practically  all  of  the  latter  containing  engines  with  a  capacity 
of  not  over  500  hp.  In  addition  to  the  engines  shown  there  are  re- 
ported for  the  private  and  municipal  stations,  165  gas  engines  having 
a  capacity  of  12,181  hp,  and  365  auxiliary  steam  engines  having  a 
capacity  of  14.454  hp. 

For  all  classes  of  stations  1,390  water  wheels  are  reported  in 
operation.  Of  this  number,  113,  all  but  i  of  which  are  operated 
under  private  ownership,  possess  a  stated  capacity  of  1,000  hp  and 
over.  As  in  the  case  of  steam  engines,  the  smaller  size  of  water 
wheels  predominates,  and  wheels  having  each  a  stated  capacity  of 
500  hp  and  under  form  85.4  per  cent,  of  the  total  number  installed. 
Their  horse-power,  however,  forms  only  39.7  per  cent,  of  the  total 
horse-power.  Only  8.1  per  cent,  of  the  water  wheels  have  a  stated 
capacity  of  i.ooo  hp  and  over,  but  their  total  stated  horse-power 
forms  47.2  per  cent,  of  the  total  for  all  classes  of  water  wheels. 


\Vc  come  now  to  the  dynainon  in  central  stations,  12,484  being 
reported  of  un  indicated  capacity  of  1,624,980  hp.  The  accompanying 
table  shows  their  character: 

llVMAMoa — rilVATK    ANIl    MUNICIPAL    ITATIONI,    AND    rtlCINTAOl   lACII    CLAll    Ih    or 

total:   1 90 J. 

I'cr  txni. 

V.rlel.  or  ...n.n.0.  |  ||  ^|  ||        || 

lolal: 
Nuiiilirr  ■'.484  10,663  I, til         85.4  14.6 

llornc    (Kiwrr    1,634,980  1,471,996  I S 1 ,984  90.6  g.4 

Direct  current,  con- 
■tant   viillngr- 

Numl>er     3i83.)  .1. .!".■>  4>8         89.1  10.9 

Hone   power    ...  442.44'>  418,913  -M.SiS  94.7  5-3 

Direct  current,  con- 
!Ttant  amiK-r.'iKi — 

Nunihcr     3.539  a.957  583  83.6  16.4 

Horse  power    195.531         '57.768  .17.763         80,7  19.3 

Alternating  and 
polyphase  cur- 
rent  - 

Number     5,122  4.31"'  822  84.0  16,0 

Horse   power   ...  987,003  896,315  <(0,688         90.8  9.3 

The  private  stations  contain  85.4  per  cent,  of  all  dynamos,  and 
their  horse-power  forms  90.6  per  cent,  of  the  total  horse-power  of 
dynamos  of  every  description.  The  showing  of  alternating  and 
polyphase  apparatus  may  be  regarded  as  remarkable. 

In  addition  to  the  equipment  shown  in  the  foregoing  table,  there 
arc  employed  in  the  central  stations  193  boosters,  with  a  capacity  of 
17,911  hp,  and  132  rotarics,  with  a  capacity  of  63,817  hp.  As  to  sub- 
station apparatus,  the  number  and  horse-power  of  storage  battery 
cells,  transformers,  rotary  converters  and  miscellaneous  equipment 
in  sub-stations  were  required  to  be  reported  separately.  The  totals 
.Tre  summarized  in  the  following  table: 

sub-station   EguiFKENT — private  and   municipal  stations:    1902. 

Municipal 
Total.  Private   Stations.  Stations. 


Kind  of  equipment. 

Storage  battery  cells  . 

Transformers    

Rotary  converters  . . . . 
Miscellaneous    


w  > 


si. 


.=  .2  5  .3 

8,388  25,284  8,388  25,284 

2,525  420,667  2.490  419,368 

163  85,556  162  85,546 

140  21,443  '35  21,269 


E 
3 


II 


35 


1,299 
'  10 

5  174 


In  addition  to  the  8.388  storage  battery  cells  in  sub-stations,  with 
a  capacity  of  25,284  hp,  there  are  6,881  cells,  with  a  capacity  of  16,355 
hp,  reported  for  the  main  pow-er  plants,  making  the  number  of  cells 
for  all  classes  of  storage  batteries  15,269,  with  a  capacity  of  41,639 
hp.  It  will,  of  course,  be  understood  that  the  capacity  of  the  storage 
batteries  cannot  be  taken  in  definite  horse-power,  that  depending  so 
much  on  the  rate  of  discharge;  but  the  figures  here  given  are  such 
as  are  justified  by  the  reports  from  the  central  stations  as  to  battery 
output  of  current,  although  it  w-as  not  found  feasible  to  reduce  this 
to  horse-power-hours,  the  rate  of  discharge  varying  somewhat  in- 
definitely. 

In  addition  to  the  2,525  transformers  in  sub-stations,  w'ith  an  indi- 
cated capacity  of  420,667  hp,  there  are  207,151  on  consumers'  circuits, 
with  a  total  capacity  of  922,774  hp,  making  an  aggregate  of  209,676 
transformers,  with  a  capacity  of  1,343,441  hp.  The  miscellaneous 
equipment  consists  largely  of  motor-generator  sets  and  boosters. 

Some  difficulty  was  naturally  experienced  in  getting  at  the  output, 
especially  with  plants  carrying  chiefly  an  arc  light  load,  or  unchecked 
by  consumption  meters.  There  were  reported,  however,  582,689  con- 
sumers' meters,  of  which  98.7  per  cent,  were  electro-mechanical,  the 
others  being  chemical.  Each  station  was  required  to  report  its 
kilowatt-hour  average  per  day  and  the  total  for  the  year,  and  also 
the  horse-power  of  the  current  average  per  day  and  the  total  for 
the  year.  In  the  majority  of  the  stations  no  record  is  kept  of  the 
output  of  current,  and  the  amounts  reported  are  largely  estimates 
based  on  the  voltage  and  amperage  of  the  machines  with  reference 
to  the  hours  of  operation.  The  average  kilowatt-hour  output  of 
current  per  day  for  all  stations  is  6,814,074,  and  the  total  for  the  year 
2,453,502,652.  The  horse-power-hours  of  current,  average  per  day, 
is  9,097,796,  and  the  total  for  the  year  3,270.162.309.  The  station; 
operated  under  private  ownership  report  92  per  cent.,  and  those 
under  municipal  control  only  8  per  cent,  of  the  total  kilowatt  and 
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horse-power-hours  of  current.  The  total  dyiiaiiio  capacity  of  central 
stations  is  1,624,980  horse-power,  or,  roughly,  about  1,200,000  kw. 
As  the  average  kilowatt-hour  output  of  current  per  day  is  shown 
to  be  6,814,074,  it  appears  from  this  that  the  electric  light  stations 
are  on  a  basis  of  average  daily  operation  for  six  hours,  or,  approxi-  . 
mately,  25  per  cent,  of  their  possible  capacity  of  production  of 
current.  As  the  gross  earnings  from  operation  are  shown  to  be 
slightly  over  $84,000,000,  and  the  total  production  of  current  for  the 
year  to  be  2,453,502,652  kilowatt-hours,  it  appears  that  the  earnings 
per  kilowatt-hour  are  not  quite  4  cents.  On  the  other  hand,  it  is 
not  to  be  understood  that  the  central  stations  are  able  to  sell  all  the 
current  that  they  produce,  as  the  inevitable  losses  between  the  switch- 
board and  the  consumers'  lamps  and  motors  reduce  the  apparent 
earning  capacity  very  seriously.  But  even  if  only  half  the  current 
reported  as  produced  were  consumed  and  paid  for  and  the  other  half 
were  lost,  the  yield  per  kilowatt-hour  would  appear  to  be  not  in 
excess  of  from  7J/  to  8  cents. 

What  becomes  of  the  current  used  and  sold  is  an  important  consid- 
eration, and  a  large  amount  of  data  is  given  bearing  upon  this  point. 
As  to  the  arc  light  service,  the  following  table  is  of  interest : 

ARC     LAMPS PRIVATE    AND     MUNICIPAL     STATIONS,     AND     PERCENTAGE     EACH      CLASS     IS 

OF  total:   1902. 

Municipal 
Private  Stations.  Stations. 

^  c  ^  c 

Kind  of  lamii  and  char-  -5  •?  u  ■£  o 

acter  of  service.  -5  3  S  §  5 

H  ■  z  cu  '^.  e^ 

Aggregate     385.698         334.903         86.8         50.795  >3-2 

Commercial  or  other  private, 

total    173.973  168,180  96.7  5.793  3  3 

Open    42,988  41,622  96.8  1,366  3..; 

Inclosed    130,985  126,558  96.6  4.427  3.4 

Direct  current 104,176  101,849  97.8  2,327  z.2 

Open    38,120  36,856  96.7  1,264  3-3 

Inclosed    66,056  64,993  98.4  1.063  '6 

Alternating  current    ...  67,538  64,085  94.9  3.453  5' 

Open     3.733  3.63>  97-3  >02  2.7 

Inclosed     63,805  60,454  94.7  3,351  5.3 

All  other 2,259  2,246  99.4  13  0.6 

Open    1. 135  1. 135  loo.o  

Inclosed   1,124  i,in  98.8  13  1.2 

Public,  total 211,725  166,723  78.7  45,002  21.3 

Open     138,684  108,082  77.9  30,602  22.1 

Inclosed    73,041  58,641  80.3  14,400  19.7 

Direct  current   154,749  119.520  77.2  35,229  22.8 

Open    125,298  96,659  77.1  28,639  22.9 

Inclosed     29,451  22,861  77.6  6,590  22.4 

Alternating  current   . .  .  48,063  38,316  79.7  9,747  20.3 

Open    4.630  2,681  57.9  1,949  42.1 

Inclosed    43.433  35.635  82.0  7.798  18.0 

All   other    8,913  8,887  99.7  26  0.3 

Open    8,756  8,742  99.8  14  0.2 

Inclosed    157  145  92.4  12  7.6 

In  addition  to  the  385,698  arc  lamps  shown  for  central  electric  sta- 
tions, the  street  railways  operating  electric  light  stations  report 
33,863  arc  lamps,  making  the  total  in  the  United  States  419,561.  This 
does  not  include,  of  course,  a  large  number  operated  in  isolated  plants 
of  all  kinds,  as  previously  pointed  out.  The  total  annual  income 
derived  from  arc  lighting  of  every  description,  with  the  exception 
of  isolated  electric  plants,  is  $27,408,708,  giving  an  average  of  $65.33 
per  lamp,  regardless  of  the  daily  hours  of  burning. 

Of  the  total  number  of  lamps  reported  for  central  electric  stations, 
334.903.  or  86.8  per  cent.,  are  in  use  by  stations  operated  under 
private  ownership  and  50,795,  or  13.2  per  cent,  by  stations  under 
municipal  control;  173,973.  or  45.1  per  cent.,  are  engaged  in  com- 
mercial or  other  private  lighting,  and  211,725,  or  54.9  per  cent.,  in 
lighting  streets,  parks  and  public  buildings;  181,672,  or  47.1  per 
cent.,  are  of  the  open  variety,  and  204,026,  or  52.9  per  cent.,  are  of 
the  enclosed.  There  are  258,925  lamps,  or  67.1  per  cent,  of  the  total, 
operated  by  the  application  of  direct  current,  and  115,601,  or  30 
per  cent.,  by  alternating  current. 

With  regard  to  the  lamps  classified  as  "all  other"  this  should  be 
understood  as  referring  to  lamps  which  are  not,  strictly  speaking,  in 
the  arc  lighting  category  on  private  or  public  circuits.  There  are, 
throughout  the  country,  a  great  many  focusing  and  small  projector 
lamps  which  are  not  known  as  arc  lights,  although  the  current  is 
made  to  produce  light  by  passing  between  two  carbon  points.  These 
lamps  are  used  in  theatres,  for  stage  projection  purposes,  in  photo- 
graphic studios,  engraving  shops,  and  daily  newspaper  offices  for  the 
quick  production  of  photographs,  engravings,  etc.     To  add  such  arc 


lamps  to  the  class  devoted  strictly  to  purposes  of  lighting  buildings 
and  streets  would  be  misleading,  and,  therefore,  the  attempt  has  been 
made  to  segregate  them  as  far  as  possible,  although  it  will  be  under- 
stood, of  course,  that  these  are  operated  on  the  ordinary  central 
station  circuit 

Of  the  334,903  arc  lamps  reported  by  stations  operated  under 
private  ownership,  168,180,  or  50.2  per  cent.,  are  used  in  commercial 
or  other  private  lighting,  furnishing  an  income  of  $8,220,154,  or  $48.88 
per  lamp;  and  166,723,  or  49.8  per  cent.,  are  used  in  public  lighting, 
furnishing  an  income  of  $13,871,646,  or  $83.20  per  lamp.  Of  the 
50,795  lamps  reported  by  municipal  stations,  5,793,  or  11. 4  per  cent., 
are  used  in  private  lighting,  furnishing  an  income  of  $240,166,  or 
$41.46  per  lamp;  and  45,002,  or  88.6  per  cent.,  are  used  in  public 
lighting,  with  an  estimated  income  of  $3,149,079,  or  $69.98  per  lamp. 
The  income  of  municipal  stations  from  public  lighting  is  estimated 
for  each  station  at  the  commercial  rates  prevailing  in  the  community. 
The  number  of  lamps,  however,  is  not  the  number  actually  perform- 
ing service  at  any  one  liiiu',  but  only  the  number  in  position  to  render 
service,  and,  therefore,  to  earn  an  income.  Including  the  lamps  oper- 
ated from  stations  controlled  by  electric  railway  companies,  there 
are  195,122  of  the  open  variety  and  224,439  of  the  enclosed. 

The  general  introduction  of  meters  and  the  application  of  meter 
rates  to  the  sale  of  electric  current  have  made  it  unnecessary,  and 
even  impossible,  to  keep  a  record  of  the  number  of  incandescent 
lamps  in  service,  and  in  the  majority  of  cases  the  numbers  reported 
are  estimates;  but,  while  the  totals  are  not  the  result  of  an  actual 
count,  they  may  be  accepted  as  a  close  approximation  of  the  actual 
number  of  lamps  wired  and  ready  for  use  at  the  end  of  the  year 
covered  by  this  report.  The  table  herewith  summarizes  the  totals 
for  the  United  States  and  shows  the  proportion  in  private  and 
municipal  stations. 

INCANOESCENT    LAMPS — PRIVATE    AND    MUNICIPAL    STATIONS,     AND    PERCENTAGE     EACH 

CLASS  IS  OF  total:  1902. 

Private  Stations.     Municipal  Stations. 


Kind  of  lamp  and  char-  "3 

acter  of  service.  "^ 

Aggregate    18,194,044 

Commercial  or  other  private, 

total    1 7.738.384 

i6-candle  power   .  15,261,067 
32-candIe  power  .  514,679 
All  other  candle- 
power  1,962,638 

Public,  total   455,660 

i6-candle  power   .  296,776 

32-candle  power  .  59,988 
All   other  candle 

power    98,896 


There  are  16,616,593  incandescent  lamps  of  all  varieties  reported 
for  stations  operated  under  private  ownership.  Of  this  number, 
16,243,853,  or  97.8  per  cent,  are  used  for  commercial  or  other  private 
lighting,  and  372,740,  or  2.2  per  cent,  for  public  lighting.  Of  the 
1. 577.451  lamps  reported  for  municipal  stations,  1,494,531,  or  94.7 
per  cent.,  are  used  for  commercial  or  other  private  lighting,  and 
82,920,  or  5.3  per  cent,  for  lighting  streets,  parks  and  other  public 
places. 

The  total  number  of  "all  other  candle-pow-er"  incandescent  lamps, 
2,061,534  is  composed  of  small  lamps  of  from  4  to  8  cp.,  used  for 
advertising  and  decorative  purposes,  and  of  a  comparatively  small 
number  of  lamps  of  high  candle-power,  such  as  50  candle-power. 
It  is  estimated  that  the  equivalent  in  i6-cp  lamps  would  be  about 
half  the  number,  or  1,030,767.  Doubling  the  number  of  32-cp  lamps 
in  order  to  reduce  them  to  a  i6-cp  basis  and  including  the  incan- 
descent lamps  reported  by  electric  railway  companies,  we  have  an 
aggregate  equivalent  of  19,171,544  as  the  number  of  i6-cp  incan- 
descent lamps  wired  and  ready  for  use  in  the  United  States  so  far 
as  central  stations  are  concerned.  The  annual  income  from  these 
lamps  is  reported  as  $48,222,108,  or  $2.52  per  lamp.  Reducing  to  a 
i6-cp  basis  the  incandescent  lamps  reported  for  central  electric  sta- 
tions, we  have  an  equivalent  of  17,737.944  lamps,  of  which  16,168,321, 
or  91.2  per  cent.,  are  operated  by  private  stations,  and  1,569,623,  or 
8.8  per  cent.,  by  municipal  stations.  Of  the  total  number  of  lamps 
for  both  classes  of  stations,  17,271,744,  or  97.4  per  cent,  are  used 
in  commercial  or  other  private  lighting,  and  466,200,  or  2.6  per  cent.,, 
in  public  lighting. 
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The  following  statement  sIiowh  the  number  of  urc  unci  nK-andcHccnt 
lamps  reported  by  private  ami  municipal  stations  as  used  for  com 
menial  or  other  private  ami  public  service,  and  also  the  total  aimual 
mcome  from  each  variety  of  lamp,  with  the  avcrnge  income  per  lamp : 

NUUdK  or  LAUm  in  ieivick,  total  incumi,  and  aviiaoi  incuuk  ru  lamp. 

Arc  Lanipi.  Iiuamlracciit  l.anipt, 

i«-n...  P«         •§!  i!S         ■§£ 

Pri\.itc  staliunt: 

Ntinil)rr  of  lampi    ..  i6«.i8o  166.7J3  16,243,85.1  .172.74" 

total  iiuonie $8,220,154     $i],87i,646  $39,039,557  $2,257,927 

.\vfrage  income  prr  lamp.  .  $48.88  $83.20  $2.40  $6.06 

Municipal  nations: 

Number  of  lamps    ..  5.793  45.002  ■,494>5JI  82,920 

Total    income    $.-4o,i6()  $3>i49.07'J  $2,868,296  '$491,322 

Average  income  per  lamp    .  $41-46  $69.98  $1.92  $5-93 

'  Estimated  value  if  paid  for  at  prevailing  ralei. 

There  are  99,102  stationary  power  motors  of  all  kinds,  with  a 
capacity  of  619,283  hp,  reported  as  being  in  operation  by  private  sta- 
tions, and  I,C)62,  with  a  capacity  of  5,40.3  hp,  in  operation  by  municipal 
stations,  making  an  aggregate  of  101,064  stationary  motors,  with  a 
capacity  of  624,686  hp.  No  inclusion  is  made,  however,  of  fan 
motors,  nor  of  the  2.370  railway  motor  cars  served. 

As  to  the  circuits  employed  in  the  industry,  the  following  figures 
are  reported : 

milf..<  of  electric  line  construction — PRIVATE  and   municipal  stations  and 

PERCENTAGE  EACH  CLASS  IS  OF  TOTAL:  I902. 

Per  ceni 

si         -Is       -^s     E'i 

•5  5.2  "5.2  L2       e.i 

Items.                                         a                        -c  a  ^n  cScS 

£-t                            &4*m  ^m  ^-i  (ft          ^^  '^. 
Total : 

Mains    107,263.63  93.35^-95  13.910.68  87.0          13.0 

Feeders    17,880.51  16,452.28  1,428.23  92.0           8.0 

Underground — 

Mains     5.847-71  5.408.55  439-i6  925  7-5 

Feeders    2,276.35  2,262.02  14.53  99-4  o-6 

Overhead' — 

Mains     101,383.76  87,913.13  13,470.63  86.7  13.3 

Feeders    15.592.59  14. 181. 75  i. 410.84  91.0  9.0 

Submarine — 

Mains     32.16  31.27  0.89  97.2  2.8 

Feeders    11. 37  8.51  2.86  74-8  25.2 

'Includes  79.50  miles  of  mains  and  120.25  miles  of  feeders  for  electric  rail- 
way service   owned    by  lighting  company. 

There  are  125,144.14  miles  of  main  and  feeder  wires  reported 
for  both  private  and  municipal  stations.  Of  this  total,  109,805.23 
miles,  or  87.7  per  cent.,  are  reported  by  private  stations  and  15.338-91 
miles,  or  12.3  per  cent.,  by  municipal  stations.  The  mains  and 
feeders  for  underground  circuits  measure  8,124.26  miles,  or  6.5 
per  cent,  of  the  total,  and  the  overhead  circuits  116,976.35  miles,  or 
93-5  per  cent.  Comparatively  few  stations  have  a  record  of  the 
actual  length  of  the  wires  strung  and  ready  for  service,  but  the 
amounts  reported  are  careful  estimates  prepared  by,  or  under  the 
direction  of,  the  management  of  each  station.  In  several  instances 
it  has  been  found  that  electric  light  stations  supply  current  to  electric 
railway  companies,  and  that,  in  the  majority  of  such  cases,  the  rail- 
way companies  own  the  main  and  feeder  wires  over  which  this  cur- 
rent is  supplied.  There  are,  however,  199.75  miles  of  mains  and 
feeders  for  electric  railw'ay  service  owned  by  the  central  stations. 
These  quantities  are  included  in  the  statistics  presented. 


Paris  Underground  Roads. 


The  Wintcr-lJchbtTK  SinKJc-Phasc  Railway  System. 

An  l•;llgll^h  patent  has  been  granted  to  Messrs.  Winter  and  Eich- 
berg.  which  discloses  some  of  the  features  of  llic  motor  which  is 
the  basis  <»f  the  single-phase  electric  railway  ^ystcm  that  has  given 
such  excellent  results  in  trials  made  in  Germany.  We  give  below 
an  account  of  such  features  of  the  motor  as  are  disclosed  in  the 
patent,  prefaced  by  some  further  matter  relating  to  the  system  as  a 
whole.  The  system  "f  Messrs.  Winter  and  ICichberg,  which  was 
taken  up  by  the  Union  Klectricitats  Gesellschaft,  has  been  experi 
mentally  operated  over  two  lines.  One  of  these  was  a  short  section 
of  track  at  the  works  of  the  company,  the  car  being  equipped  with 
two  40-hp  motors  ,ind  a  controller  not  differing  greatly  from  that 
used  with  direct  curr<-iit.  Single-phase  current  was  supplied  at  40 
cycles  per  second,  and  the  car  was  braked  by  short-circuiting  the 
motors.  This  car  is  the  first  of  twenty  ordered  by  the  National 
Kailways  Company,  of  lirussels,  for  the  eiiuipmcnt  of  one  of  its  lines. 

The  other  line  on  which  the  system  has  been  tried  is  two  and  a 
half  miles  long,  between  Joliannesthal  and  Spindlersfeld,  and  a 
part  of  the  Prussian  State  Railways.    On  this  line  a  car  has  been  in 


-According  to  recent  dispatches,  the  city  of  Paris  is  to  have  an- 
other electric  railway.  The  Council  of  State  has  approved  the  build- 
ing of  an  underground  railway  from  the  Porte  de  Versailles  to  the 
Porte  de  Saint  Ouen.  Parliament  has  not  yet  given  its  final  author- 
ization, but  should  it  be  favorable  the  work  of  construction  will  be 
commenced  in  January  or  February  next.  Work  in  connection 
with  the  new  line,  No.  3,  between  Courcelles  and  Menilmontant  is 
almost  completed  and  the  official  inauguration  'will  take  place  at 
the  beginning  of  next  year. 


I   Circiit  t 


FIG.     I. — DIAGR.VM     OF    MOTOR    WINDINGS. 

regular  service  since  last  August.  The  car  weighs  52  tons,  of  which 
total  the  electrical  equipment  comprises  6  tons.  There  are  two 
motors  mounted  on  the  same  truck,  each  of  120  hp,  and  the  car  has 
a  controller  at  each  end.  The  car  has  a  small  transformer  which 
supplies  current  to  drive  the  braking  air  pump,  for  the  controllers 
and  for  the  lighting  service.  The  line  voltage  is  6,000,  with  a  fre- 
quency of  25  cycles.  The  characteristic  curves  of  the  motors,  which 
are  connected  in  parallel,  are  given  in  Fig.  5.  Two  bows  are  used  to 
collect  the  current  from  a  single  overhead  trolley  wire,  and  the  rails 
are  used  for  the  return  circuit.  Figs.  2  and  3  give  exterior  views 
of  the  motors,  and  Fig.  4  of  the  manner  of  supporting  the  trolley 
wire.  The  trolley  wire  proper  is  hung  from  one  or  more  bearer 
wires,  this  method  eliminating  the  catenary  curvature  of  the  former 
and  enabling  it  to  be  kept  at  practically  the  same  height  everywhere 
above  the  track.  As  will  be  seen,  the  bearer  wire  is  supported  from 
a  rod  which  is  borne  by  two  insulators  carried  by  two  horns  or 
brackets.  Another  advantage  of  this  arrangement  is  that  in  case  of 
a  break  in  the  wire  the  ends  cannot  hang  down  sufficiently  low  to 
endanger  life. 

The  Winter-Eichberg  motor,  in  common  with  all  recent  variable- 
speed  alternating-current  motors,  is  of  the  commutator  type.  Fig. 
I  will  serve  to  represent  diagrammatically  its  connecting  circuits 
for  the  purpose  of  giving  an  account  of  the  theory  of  its  operation, 
as  disclosed  in  the  English  patent.  As  shown  in  Fig.  I,  the  motor 
possesses  two  windings,  P  and  S,  the  primary  and  the  secondary. 
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The  secondary  winding  is  joined  to  a  commutator  and  is  supplied 
with  current  at  low  c.m.f.  by  means  of  brushes  connected  to  the  low- 
potential  side  of  a  variable-ratio  transformer.  The  brushes  are 
placed  in  line  with  the  points  x  x' ,  at  which  the  high-potential  cur- 
rent is  supplied  directly  to  the  primary  winding.  The  primary  is 
tapped  at  its  center  at  two  points,  y  y' ,  where  current  for  magnetiza- 
tion IS  introduced.     The  working  current  flows  in  the  secondary  by 


torque,  whose  value  depends  upon  the  product  of  the  field  strength 
along  the  line  yji',  and  the  current  in  the  secondary,  can  be  varied 
by  altering  either  of  these  quantities.  As  shown  in  the  diagram,  there 
is  provided  a  variable-ratio  transformer  by  means  of  which  may  be 
changed  at  will  the  e.m.f.  impressed  upon  the  secondary. 

Current  which  flows  in  the  secondary  has  no  effect  in  altering  the 
value  of  the  magnetism  along  the  line,  y^,  but  it  is  in  position  to 
affect  directly  the  magnetism  along  the  line  xx'.  Since  the  primary 
e.m.f.  applied  at  the  points  x  x'  and  which  is  kept  at  a  constant  value, 
demands  a  certain  definite  amount  of  magnetism  to  produce  by  its 


FIG.    2. — VIEW    OF    MOTOR. 

way  of  the  brushes  and  in  the  primary  by  way  of  the  points  x  x' ; 
while  only  magnetizing  current  enters  the  winding  at  points  yy'. 

It  will  be  appreciated  that,  since  points  yy'  are  symmetrically  lo- 
cated with  reference  to  the  points  x  x'  of  the  primary  winding,  when 
current  of  any  value  or  relative  phase  position  is  led  into  the  wind- 
ings by  way  of  the  points  x x' ,  no  difference  of  potential  will  be 
caused  thereby  to  exist  between  y  and  y' ;  or,  with  reference  to  any 
current  introduced  by  way  of  x  x' ,  the  points  y  y'  are  equipotential. 
A  similar  course  of  reasoning  will  show  that  the  points  x  x'  are  equi- 
potential with  reference  to  any  current  entering  the  winding  by  way 
of  yy'.     This  means  that  current  introduced  by  way  of  y  y'  flows 


I  IG.   4. — OVERHEAD  CONSTRUCTION. 

independently  of  any  current  entering  from  x  x' ,  and  conversely,  so 
that,  with  the  exception  of  the  heating  effect  produced,  each  current 
acts  as  though  a  separate  winding  were  provided  for  its  use  alone. 

The  magnetism  due  to  the  current  through  y  y'  will  have  its  axis 
in  the  line  connecting  y  and  y'.  Current  which  enters  the  secondary 
by  way  of  the  brushes,  b  b',  will  be  in  the  proper  mechanical  posi- 
tion to  produce  a  torque  due  to  the  presence  of  the  magnetism  on  the 
line  yy'.     It  is  this  torque  which  gives  motion  to  the  rotor.     The 


FIG.    3. — VIEW    OF    MOTOR. 

rate  of  change  a  corresponding  counter  e.m.f.  in  the  primary  wind- 
ings, current  in  the  secodary  coil  is  directly  opposed  in  magneto- 
motive force  by  current  in  the  primary ;  that  is  to  say,  independently 
of  the  motion  of  the  rotor  the  current  in  the  conductors  thereon  acts 
as  though  it  flowed  in  the  secondary  coils  of  a  stationary  transformer. 
The  value  of  this  secondary  current  depends  inversely  upon  the  im- 
pedance of  the  secondary  circuit  and  directly  upon  the  difference 
between   the   secondary   impressed  e.m.f.   of  the  secondary.     When 
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FIG.    5. — CHARACTERISTIC   CURVES. 

the  secondary  is  stationary,  the  internal  generate'd  e.m.f.  is  that  due 
to  the  rate  of  change  of  the  magnetism  along  the  line  x  x' ,  and  if 
the  secondary  impressed  e.m.f.  is  equal  to  the  primary  e.m.f.,  divided 
by  the  ratio  of  transformation  of  the  stationary  transformer,  no 
working  current  will  flow  in  the  secondary  windings.  A  greater 
value  of  secondary  impressed  e.m.f.  will  cause  to  flow  a  current 
which  will  produce  a  torque  tending  to  give  motion  to  the  rotor. 
When  the  rotor  is  in  motion,  its  conductors  cut  the  magnetic  lines 
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aiung  .11',  aiul  tlicre  is  K^'io-itcd  an  c.in.f.  wliicli  appears  as  u 
niaxiiiuiiu  at  u  position  upon  tlic  coniinutator  in  quadrature  tu  the 
field;  that  i.s,  at  the  brnshcs  />/>',  and  it  is  in  a  direction  to  decrease 
ihe  effective  e.m.f.  of  the  secondary.  Thus,  witli  increase  of  speed, 
the  secondary  current  is  decreased  and  the  torque  is  reduced  thereby. 
.\dditional  torque  can,  liowever,  be  obtaitiril  it  increased  speed  by 
augmenting  the  impressed  secondary  c.m.f. 

If  the  speed  of  tlie  rotor  is  sucli  as  to  giiin.itc  111  the  conductors 
due  to  cutting  the  field  along  .r  .r',  an  e.m.f.  greater  than  the  differ- 
ence between  the  e.m.f.  due  to  the  alternating  field  along  .r  .1'  and  the 
impressed  secondary  e.m.f.,  then  the  current  in  the  secondary  will 
flow  in  a  direction  to  produce  a  retarding  tor(|ue  and  the  motor  will 
thus  act  as  a  brake  and  will  also  restore  energy  to  the  supply  system. 

In  practical  operation,  the  line  voltage  of  suitable  value  for  trans- 
mission is  impressed  directly  upon  the  primary  windings,  while  a 
low  e.m.f.  suitable  for  commutator  operation  is  ilerived  by  transfor- 
mation for  tlie  secondary  circuit. 

Messrs.  Winter  and  Eichbcrg,  in  their  patent,  have  devised  numer- 
ous connections  of  circuits  for  the  application  of  the  principles  enu- 
merated above.  The  illustration  given  is  intended  merely  to  cover 
the  essential  features  of  the  new  motors  without  introducing  undue 
complications. 


New  Telephone  Patents. 


IMPROVEMENT  IN  TWO-WIRE  COMMON  BATTERY  SWITCHBOARD. 

The  practicability  of  a  two-wire  common  battery  switchboard 
once  having  been  demonstrated,  many  different  schemes  for  arrang- 
ing the  circuits  were  almost  at  once  forthcoming,  and  even  yet 
every  few  weeks  a  patent  appears  for  some  new  idea  along  this  line. 
The  latest  is  that  of  Mr.  W.  W.  Dean,  of  Chicago,  embodied  in  a 
patent  recently  granted.  This  new  idea  consists  in  the  use  of  a 
polarized  cut-off  relay  in  such  a  manner  that  all  relay  contacts  are 
removed  from  tlie  talking  circuit.  The  advantage  of  this  is  at  once 
evident. 

The  operation  of  the  system  is  best  explained  by  referring  to  a 


DEAN    TELEPHONE    SYSTEM. 

diagram  of  connections  such  as  shown  in  the  accompanying  figure, 
in  which  are  represented  two  subscribers'  lines  and  one  pair  of  con- 
necting cords.  As  will  be  seen,  the  cut-off  relay,  r,  is  legged  to 
ground  from  the  thimble  side  of  the  two  point  jack,  and  it  is  so 
polarized  as  not  to  respond  to  the  line  signal  current  from  battery 
B',  which  will,  of  course,  pass  in  the  direction  of  the  arrow  from 
positive  out  through  the  line  to  negative.'  When,  however,  the 
cord-circuit  battery,  of  reversed  polarity  is  tapped  on  by  the  inser- 
tion of  a  plug  in  the  jack,  the  cut-off  relay  current  at  once  reverses 
in  direction.  The  relay,  properly  polarized,  at  once  responds  to 
cut  off  the  signal  circuit  at  its  single  contact.  Mr.  Dean  has 
assigned  his  patent  to  the  Kellogg  Company. 

AN    ODD    PARTY   LINE    SYSTEM. 

An  odd  scheme  for  a  selective  party  line  system  is  described  by 
Amos  Gagnan,  of  Stafford  Springs,  Conn.,  in  a  patent  just  granted 
to  him.     At  each  station  he  proposes  to  use  two  adjustable  bell- 


conlruiling  relays,  so  wired  111  (be  bell  circuit  that  one  must  fai) 
and  the  other  operate  in  order  that  the  bell  may  ring.  At  each 
station,  also,  is  a  hand  generator  and  an  adjustable  rheostat,  Ihe 
joints  of  the  latter  being  numbered  to  correspond  to  the  various 
stations.  Now  the  current  wliiih  the  generator  will  send  through 
re.sistance  number  one  should  pull  up  one  relay  of  station  one,  and 
fail  to  pull  up  any  other  relay  on  the  line.  Dell  one  alone  will  then 
respond.  Again,  the  current  through  point  two  of  the  rheostat  is  to 
affect  one  relay  of  station  two,  and  both  relays  of  station  one,  but 
is  to  fail  to  actuate  any  other  relays.  Of  course,  according  to  the 
premises,  bell  number  two  alone  will  ring.  Such  a  scheme  would 
probably  work  if  a  power  ringing  generator  were  provided.  With 
.1  hand  generator  it  seems  entirely  r)ut  of  the  (luestion  to  suppose 
that  all  users  will  drive  the  generators  within  the  required  speed 
regulation. 

\    NEW    HOOK    sw  I II  II. 

The  Slromberg-Carlson  Company  has  obtained  by  assignment  the 
patent  for  a  well-designed  hook  switch,  the  work  of  Nels  August 
Engstrom,  of  Chicago.  The  base  of  the  hook  bar  is  so  shaped 
that  a  bell  crank  lever  is  formed,  the  prongs  being  at  the  extremity 
of  one  of  the  arms,  and  an  insulating  roller  stud  being  carried  at  the 
extremity  of  the  second  arm.  This  stud  serves  as  the  wedge  of  a 
switch  consisting  of  spring  members  assembled  exactly  after  the 
manner  usual  for  switchboard  keys.  The  result  is  a  substantial 
though  positive  switch. 

TELEPHONE   BRACKET. 

A  fourth  patent  of  the  issue  under  consideration  concerns  a  fold- 
ing telephone  stand  set  desk  bracket,  designed  upon  the  principle  of 
the  "lazy  tongs."  Inlcrmeshing  gear  sectors  provided  upon  the 
base  and  end  members  of  the  tongs  restrain  the  axis  in  a  horizontal 
position  when  the  base  plate  is  properly  mounted  upon  the  side  of 
a  desk.  The  patent  brings  out  no  particular  merit  in  this  bracket 
over  its  predecessor?. 


Recent  Electrochemical  Developments. 


Only  three  patents  were  granted  on  December  8th  relating  to  mat- 
ters electrochemical.  Mr.  Sakizo  Yai,  of  Tokio,  Japan,  patents  a 
modification  of  the  Lecianche  cell,  consisting  of  an  outside  zinc  cylin- 
der and  a  graphite  rod  in  the  center.  The  space  between  the  graphite 
rod  and  the  zinc  cylinder  is  divided  into  two  parts  by  means  of  a 
porous  cylinder,  preferably  formed  of  blotting  paper.  The  space  be- 
tween the  zinc  cylinder  and  the  porous  cup  is  filled  with  zinc  oxide, 
and  the  space  between  the  carbon  rod  and  the  porous  cylinder  is  filled 
with  a  mixture  of  manganese  oxide  and  graphite  powder.  A  solu- 
tion of  caustic  potash  is  then  poured  into  the  cell.  When  it  is  charged 
by  means  of  the  electric  current  the  manganese  oxide  is  converted  into 
a  higher  oxide,  while  the  zinc  oxide  is  reduced.  During  discharge 
the  chemical  action  is  the  reverse. 

Mr.  M.  R.  Hutchison,  of  Norwood,  N.  J.,  patents  a  device  for  the 
sealing  and  venting  of  batteries,  whereby  gases  have  a  free  escape, 
while  the  liquid  solution  is  effectively  sealed  in.  and  w  hereby  it  is  easy 
to  replenish  the  liquid  solution  that  may  have  been  evaporated. 

A  patent  granted  to  Mr.  H.  Garret,  of  Dallas,  Texas,  relates  to 
an  automatic  circuit-breaker  for  storage  batteries,  which  breaks  the 
circuit  whenever  the  voltage  of  the  charging  current  drops  below  a 
certain  value,  and  automatically  closes  the  circuit  again  when  the  volt- 
age of  the  power  lines  resumes  the  proper  figure.  Such  a  device  is  of 
importance,  since  if  in  case  of  an  accident  in  the  power  house  or  on 
the  line  the  voltage  of  the  charging  current  should  drop  too  low, 
the  battery  would  discharge  into  the  mains  if  the  circuit  was  not 
broken. 


Ohio  Engineering  Society. 


The  Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineering 
held  its  seventh  annual  meeting  at  Canton,  Ohio,  recently.  Mr. 
R.  H.  Probert,  of  Akron,  was  elected  president ;  Henry  Jackson,  of 
Steubenville,  vice-president,  and  O.  C  Pillichody,  of  Steubenville, 
treasurer.  It  was  decided  to  hold  meetings  semi-annually  hereafter, 
instead  of  three  times  a  year.  Each  annual  meeting  will  be  held 
at  Canton,  as  required  by  the  constitution.  The  next  meeting  will 
occur  in  Columbus.  Among  the  papers  read  was  one  by  P.  F. 
Moock.  of  Canton,  on  "Some  Power  Plant  Economics."  Other  papers 
of  an  engineering  character  were  also  read. 
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Engineering  Features  of  the  St.  Louis  World's  Fair- 
A  General   Review. 


So  many  reports  are  now  finding  their  way  into  print  re- 
garding the  various  electrical  and  mechanical  engineering 
features  of  interest  at  the  Louisiana  Purchase  Exposition 
that  a  brief  general  summary  of  some  of  these  principal  features  as 
definitely  arranged  for  up  to  date  may  be  of  value.  Some  of  these 
principal  features  already  noted  in  these  pages  can  be  enumerated 
as  follows: 

1.  The  service  power  plant  ni  the  Machinery  Building,  consisting 
of  four  2,000-kw  units,  with  boilers  in  the  Steam  and  Fuels  Building. 

2.  The  exhibit  power  plant  in  the  Machinery  Building,  consisting 
of  various  prime-movers,  such  as  steam  engines,  gas  engines  and 
steam  turbines,  all  connected  to  dynamos  furnishing  current  for 
exposition  uses,  and  also  including  the  boiler  and  gas  plant  located 
in  the  adjoining  Steam  and  Fuels  Building. 

3.  Illumination  of  grounds  and  buildings. 

4.  Cascade  pumping  plant,  which  produces  an  artificial  waterfall 
of  considerable  size  forming  the  center  of  the  Exposition  picture. 

5.  Steam  and  electric  railway  exhibits,  including  locomotive  test- 
ing plant  and  facilities  for  electric  railway  motor  tests,  both  of  which 
features  it  is  hoped  will  contribute  substantially  to  the  fund  of 
engineering  knowledge  before  the  Exposition  season  closes. 

6.  The  exhibits  in  Electricity  Building. 

GENERAL    POWER   SUPPLY. 

The  power  supply  to  an  exposition  of  this  size  calls  for  the  utili- 
zation of  all  the  exhibit  power  apparatus  possible.  The  illumination 
of  such  immense  buildings  and  areas  as  this  exposition  has,  together 
with  the  large  number  of  electric  motors  to  be  used,  calls  for  great 
outlay  in  electric  generating  machinery.  Practically  all  the  engines 
and  dynamos  in  Machinery  Building  will  be  operating  exhibits  and 
contribute  to  the  general  power  supply.  The  necessity  for  this  fits 
in  very  well  with  the  prevailing  idea  of  the  Exposition  management, 
as  announced  at  the  outset,  which  is,  to  make  this  an  operating 
exposition  showing  machinery  and  processes  of  manufacture  in 
operation. 

SERVICE    AND    EXHIBITION     POWER    PLANTS. 

The  Exposition  management,  in  enumerating  the  sources  of  energy 
that  will  be  available  for  exposition  purposes,  is  in  the  habit  of 
considering  that  it  has  three  such  sources,  although  two  of  them 
are  closely  allied.  The  service  power  plant  in  the  Machinery  Build- 
ing will  have  a  nominal  capacity  of  8,000  kw  in  25  cycle,  6,600-volt 
current.  The  Exposition  will  purchase  from  the  Union  Electric 
Light  &  Power  Company  about  7,500  kw  of  the  same  kind  of  current. 
Besides  this  there  will  be  available  miscellaneous  exhibit  engine 
and  generating  apparatus  to  the  amount  of  about  20,000  kw,  though 
the  steam  and  gas  supply  will  probably  not  permit  this  full  capacity 
to  be  utilized  at  one  time. 

The  main  service  power  plant  in  Machinery  Hall,  with  boilers 
in  the  Steam  and  Fuels  Building,  is  now  being  installed,  the  contract 
for  this  entire  plant  having  been  given  to  the  Westinghouse  com- 
panies. This  plant  will  have  four  2,000-kw  generators,  direct-con- 
nected to  vertical  Corliss  engines,  supplied  from  16  B.  &  W.  boilers 
in  the  Steam  and  Fuels  Building.  The  contract  includes  switchboard 
and,  indeed,  the  complete  plant,  with  the  exception  of  the  build- 
ings in  which  the  machinery  is  placed.  The  plans  for  this  plant 
will  be  taken  up  in  detail  in  a  later  issue.  The  output  of  this  plant 
being  of  the  same  voltage  and  frequency  as  the  outside  supply, 
these  two  sources  of  energy  are  interchangeable  with  each  other 
and  if  thought  best  can  be  operated  in  parallel  with  each  other. 

The  exhibit  power  plant  in  Machinery  Building  will,  of  course, 
have  an  immense  variety  of  apparatus  which  it  is  not  necessary  to 
catalogue  in  a  general  article  of  this  kind,  but  some  of  the  features 
which  will  certainly  attract  the  engineer  will  be  the  steam  turbines 
of  the  Parsons,  Rateau,  De  Laval  and  Curtis  types,  and  several 
large  gas  engines.  The  largest  steam  engine  unit  will  be  a  duplicate 
of  the  S,ooo-kw  units  in  the  Interborough  station  in  New  York, 
and  the  largest  turbine,  a  Curtis  of  4,000  kw.  All  engine  and 
turbine  units  will  be  direct-connected  to  dynamos,  the  belt  having 
at  last  disappeared  in  exposition  power  plant  work  in  this  country. 

The  Steam  and  Fuels  Building  is  the  name  that  has  very  properly 
been  chosen  for  the  building  100  ft.  west  of  the  Machinery  Build- 
ing, where  the  steam  boilers  and  gas  plants  will  all  be  located.  It 
seems  that  the  gas  engine  is  to  take  a  prominent  part  in  this  expo- 
sition.    The  steam   boiler  capacity  will   be  23,000  hp,   according  to 


the  usual  boiler  rating.  A  dozen  foreign  and  .Vnierican  boiler 
makers  will  be  represented  by  their  products  in  this  building.  The 
boilers  will  be  principally  of  the  water  tube  type. 

As  to  fuel,  oil  was,  of  course,  given  much  consideration  at  first, 
but  was  abandoned  because  of  the  uncertainties  of  delivery  of  the 
necessary  1,400  to  1,600  barrels  per  day  and  the  high  price  as  com- 
pared with  coal.  By  the  use  of  mechanical  stokers  and  by  making 
some  of  the  fine  coal  into  briquettes,  it  is  hoped  to  make  combus- 
tion sufficiently  smokeless  to  be  inoffensive.  Briquettes  can  be 
made  from  the  tar  by  products  of  gas  manufacture.  The  gas  made 
by  the  gas  plants  can  cither  be  used  directly  in  gas  engines  or  used 
under  boilers  instead  of  coal. 

ILLUMINATION. 

The  illumination  of  buildings  and  grounds  of  modern  expositions, 
and  especially  of  those  in  America,  has  become  such  a  prominent 
part  of  the  show  and  the  standard  set  by  the  Pan-American  in  this 
respect  was  so  high  that  the  Louisiana  Purchase  Exposition  will 
have  difficulty  in  providing  anything  which  is  a  radical  advance  in 
general  lighting  effects.  The  areas  and  buildings  are  so  much  larger 
than  were  those  at  the  Pan-American,  however,  that  even  an  equally 
good  illumination  would  not  fail  to  have  its  effect  on  the  popular  eye. 

The  incandescent  lamp  has  wisely  been  chosen  for  the  outside  night 
decoration  and  illumination,  and  the  majority  of  lamps  will  be  of 
8  cp.  The  effectiveness  of  the  Omaha  and  Pan-.\merican  illumina- 
tions, which  were  the  first  to  use  the  incandescent  exclusively,  left 
the  St.  Louis  Exposition  engineers  but  little  choice  in  the  matter. 
The  buildings  will  be  outlined  with  incandesccnts  and  the  main 
areas  and  lagoons  illuminated  by  the  same  means.  The  main  areas 
of  the  Exposition  cover  about  500  acres  and  consist  of  a  number  of 
courts  radiating  from  a  common  center  known  as  the  Cascades. 
The  view  toward  the  Cascades  from  all  these  courts  has  the  Cas- 
cades and  high  ground  for  a  background,  which  makes  a  very  im- 
pressive setting,  as  can  be  seen  even  at  this  incomplete  stage  of  the 
work.  The  Cascades  give  opportunity  for  many  beautiful  illumi- 
nated water  effects,  by  the  use  of  projector  lamps  throwing  different 
colored  rays  on  the  water.  It  is  expected  to  make  use  of  the  Cooper 
Hewitt  lamp  in  securing  some  of  these  effects,  because  of  the  peculiar 
quality  of  the  illumination  it  can  give  the  water.  The  arc  lamp  will 
be  used  for  the  interior  illumination  of  buildings.  An  order  for 
300,000  incandescent  lamps  was  placed  with  the  General  Electric 
Company  last  week. 

CASCADE    PUMPING. 

The  Cascade  pumping  plant,  which  is  to  produce  continuously 
a  gigantic  artificial  waterfall,  is  to  have  a  capacity  of  raising  90,000 
gallons  of  water  per  minute  a  height  of  154  ft.  It  will  be  located 
beneath  one  of  the  Cascades  on  the  hillside  and  will  probably  be 
the  largest  pumping  plant  of  the  kind  ever  built.  It  will  have  2,000- 
hp  Westinghouse  induction  motors  direct-connected  to  VVorthingtoi> 
centrifugal  pumps,  running  165  r.p.m.  These  will  be  the  largest 
induction  motors  ever  built  and  probably  the  largest  centrifugal 
pumps.  It  is  figured  that  this  pumping  plant  will  circulate  the  water 
in  the  lagoons  once  every  4^/2  hours,  which  certainly  ought  to  pre- 
vent it  from  becoming  stagnant  or  foul  with  refuse  matter  thrown 
into  it.  To  prevent  having  too  strong  a  suction  at  any  one  point,  the 
suction  pipe  is  carried  1.500  ft.  down  the  main  lagoon,  with  screened 
openings  along  its  length  for  taking  in  water  at  various  points,  and 
keeping  the  velocity  low  at  any  one  point.  A  90-in.  suction  pipe  is 
required.  The  water  is  to  be  filtered  before  the  lagoons  are  filled 
with  it  and  the  pumping  plant  simply  draws  from  and  discharges 
into  the  lagoons,  acting  as  an  aerating  and  circulating  plant,  as  well 
as  producing  a  necessary  adjunct  to  the  main  vistas  of  the  Exposition. 

RAILWAY    EXHIBITS    AND    TESTS. 

Besides  the  stationary  exhibits  of  cars,  trucks  and  locomotives 
in  the  Transportation  Building,  a  $100,000  locomotive  testing  plant 
is  being  installed  by  the  Pennsylvania  Railroad  Company  in  Trans- 
portation Building.  Applications  have  already  been  made  to  have 
tested  more  locomotives  than  can  be  tested  during  the  Exposition 
season,  and  probably  the  testing  will  have  to  be  continued  after  the 
season  is  over,  or  possibly  the  testing  plant  made  permanent. 

For  electric  railway  tests,  one  track  3,000  ft.  long  and  one  1,400  ft. 
long  parallel  with  the  intramural  railway  back  of  the  Transportation 
Building  are  available.  The  short  track  can  be  used  for  imitating 
the  conditions  of  city  surface  lines,  and  the  longer  stretch  for  testing 
higher  speed  motors.  Two  types  of  single-phase  railway  motors 
have  been  promised  for  test,  which  is  a  point  of  considerable  prac- 
tical interest  just  now. 

Although  not  in  the  Electricity  Building,  these  tests  and  exhibits 
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of  electric   ruilwuy   appuriiUi.s  cuiiic   tiiidrr   the   (Icpurtiiicrit   ol   elec- 
tricity.    The  cxiiibits  iii  Lllcclricitv   Itiiildiiig  ;tic  nut  sulHciciitly  de- 
cidcd  upon  lu  permit  oi  detailed  inciitioii.     UwiiiK  to  the  pressure  uf 
tlie  priinc-niuvers  in  the  Machinery   Ituildiiig,  all  the  opcratiiiK  Kcn 
erutniK  iiiachiiu-ry  will  be  luuiid  there. 

Owing  to  (he  si/c  of  the  grutitids,  traiibfuriiirr  Mib-statioiib  (and 
rotary  converters,  if  necessary),  will  be  put  in  the  various  build- 
ings, and  high-tension  transmission  lines  will  supply  these  sub- 
slntions. 

The  electrical  and  ineclianicul  department  ui  the  department  ut 
works,  which  department  iN  re.sponsililc  lor  the  lighting  and  power 
of  the  Exposition,  has  been  under  the  charge  of  Henry  Rustin,  as 
chief,  who  occupied  similar  positions  at  Omaha  and  at  the  I'an- 
American.  Mr.  Rustiii  having  been  obliged  to  leave  his  post  on 
account  of  his  health,  Edward  I!.  Ellicott  has  assumed  the  duties 
of  acting  chief  during  Mr.  Rustin's  absence. 

The  exhibits  in  Machinery  Building  arc  under  the  charge  of 
Thomas  M.  Moore,  chief  of  the  department  of  machinery,  and  elec- 
trical exhibits  are  under  Prof.  \V.  !•".  Goidsborougli,  chief  of  the 
department  of  electricity. 


New  Year  World  Time   Signals. 


The  United  States  Naval  Observatory  at  Washington,  D.  C,  has 
announced  the  details  of  its  scheme  to  send  telegraphic  lime  signals 
throughout  the  world  to  mark  the  beginning  of  the  new  year.  The 
signals  were  sent  out  last  year  for  each  of  the  four  great  standard 
time  belts  of  the  United  States.  This  year  it  is  proposed  not  only 
to  secure  a  wide  distribution  of  these  new  year  signals  throughout 
North  and  South  America,  by  the  co-operation  of  the  telegraph  and 
cable  companies,  but  also  to  send  one  or  more  of  the  four  series  of 
signals  around  the  world  and  back  to  the  room  in  the  Naval  Observa- 
tory wliere  they  started.  The  signals  will  begin  at  11.55  P.M.  and  end 
at  midnight,  Eastern  time.  The  same  series  will  be  sent  out  an  hour 
later,  ending  at  midnight,  central  standard  time;  again  an  hour  later, 
ending  at  2  A.M.,  for  midnight  of  mountain  standard  time,  and  again 
an  hour  after  that,  ending  at  3  A.M.,  for  midnight  of  Pacific  Coast 
standard  time.  During  each  of  these  four  live-minute  intervals  the 
transmitting  clock  will  send  an  electric  impulse  practically  every  sec- 
ond. 

On  the  world  circuit  signals  will  go  by  land  lines  to  Cape  Canso, 
N.  S.,  thense  by  cable  to  the  Azores,  Lisbon,  Gibraltar,  Malta,  Alex- 
andria and  Port  Said;  by  land  to  Suez,  by  cable  to  Aden  and  Bom- 
bay, by  land  to  Madras,  by  cable  to  Penang,  Singapore,  Saigon,  Hong 
Kong,  Manila,  Guam,  Midway,  Honolulu  and  San  Francisco,  and  by 
land  back  to  Washington.  It  is  proposed  to  receive  both  the  out- 
going and  incoming  signals  on  the  same  chronograph  at  the  Naval 
Observatory,  and  thus  preserve  a  permanent  graphic  record  of  both 
on  a  single  sheet  of  paper.  It  is  suggested  that,  besides  demonstrat- 
ing the  possibilities  of  practical  astronomy  and  telegraphy,  working 
together  through  international  co-operation,  benefits  will  result  from 
the  general  attention  that  it  will  direct  to  the  advantages  of  the  use 
of  accurate  standard  time  throughout  the  world. 


Peat  Coal  by  Electrical  Process. 

Note  is  made  in  the  United  States  Consular  Reports  of  peat  coal 
making  by  electricity  in  England,  where  at  the  works  of  Messrs. 
Johnson  &  Phillips,  at  Charlton,  in  Kent,  there  has  been  exhibited 
during  the  past  month  an  electrical  process  for  converting  ordinary 
peat  into  firm,  smokeless  steam  coal  at  a  cost  which  promises  to 
bring  the  product  far  within  the  industrial  price  limit  of  steam  fuel 
in  Great  Britain  and  Continental  Europe. 

The  peat  is  cut  and  excavated  by  machinery,  loaded  into  dumping 
cars,  which  convey  it  from  the  bog  to  the  plant,  where  it  is  packed 
into  rotary  iron  cylinders  of  a  peculiar  construction.  The  cylinders 
being  rotated  at  high  velocity,  the  centrifugal  pressure,  aided  by  an 
interior  beating  device,  expels  all  but  a  small  remnant  of  the  80  per 
cent,  of  water  which  the  material  originally  contained.  Electrodes 
connected  by  conductors  with  a  dynamo  are  then  inserted  in  the 
cylinders  in  such  a  manner  that  the  mass  of  centrifugally-dried  peat 
becomes  the  medium  through  which  is  completed  the  circuit  between 
the  electrodes.  The  resistance  offered  by  the  peat,  like  the  filament 
of  an  incandescent  lamp,  generates  heat  which  carbonizes  the  ma- 
terial, producing  a  mass  of  disintegrated  black  globules,  which  retain 


all  the  valuable  cleinentit  uf  the  urigmal  material.  This  part  of  the 
prucess,  which  depends  largely  upon  the  conductivity  of  the  peat, 
may  be  pruiiiutcd  by  inoistcning  the  ma!i:>  with  certain  cheap  liquid 
I  hcmicals,  the  use  of  which  is  covered  by  the  patent. 

l''roin  the  eyiiiidcts  the  carbonized  material  passes  lu  machines, 
which  knead  il  into  a  putty-like  muss,  which  is  then  pressed  into 
briquettes  or  left  to  dry  and  harden  in  masses,  which  are  broken  into 
lumps,  screened  and  graded  like  ordinary  coal.  Among  ihe  special 
advantages  claimed  for  this  method  is  the  fact  that  the  electrical 
current  converts  but  does  not  destroy  any  of  the  valuable  elements 
of  the  peat,  whereas  coking  by  fire  heat  expels  a  large  percentage  of 
ihcse  elements  in  the  form  of  gases,  which,  being  either  wasted  or 
l)urned  as  fuel  beneath  the  retorts,  are  lobt  frum  the  composition  of 
I  lie  ultimate  product. 

Briquettes  produced  by  this  method  can  be  compactly  stowed  on 
shipboard  or  elsewhere ;  they  are  practically  smokeless,  leave  no 
clinkers  whatever,  and,  according  to  English  press  reports,  have  the 
liigli  thermal  value  of  9,000  British  units.  The  cost  of  a  ]>lant 
capable  of  treating  too  ions  of  peat  per  day  is  stated  to  be  £4,000 
($19,466).  The  actual  cost  of  producing  one  ton  of  peat  fuel  by  this 
process  is  stated  to  be  5s.  ($1.21),  equal  for  all  steam-generating 
purposes  to  a  ton  of  South  Wales  steam  coal,  which  costs  at  the 
mouth  of  the  mine  8s,  4d.  ($2.02).  These  are  given  as  the  economic 
results  in  a  location  where  the  electric  current  used  by  the  process 
is  generated  by  steam.  In  districts  where  generators  can  be  driven 
within  a  working  radius  of  peat  bogs  by  water  power,  the  cost  of 
production  would  be  proportionately  reduced.  The  method  is  now 
I  p  be  tried  in  Ireland. 


Mr.  Westinghouse  on  the  Steam  Turbine. 


Conlinuing  what  has  already  been  forecast  in  these  pages,  Mr. 
George  Westinghouse  made,  last  week,  the  important  announcement 
that  for  the  Westinghouse  Machine  Company,  of  Pittsburg,  he  has 
acquired  from  Mr.  C.  A.  Parsons  the  full  rights  to  manufacture  in 
the  United  States  and  Canada  the  well-known  Parsons  steam  tur- 
bines lor  all  purposes,  including  marine  propulsion,  and  that  a  spe- 
cial department  will  be  organized  at  the  works  for  the  introduction 
of  this  remarkable  engine,  in  order  to  more  effectively  promote  its 
use  upon  all  classes  of  vessels,  including  warships  of  every  type. 
This  new  department  will  work  in  close  touch  with  all  the  steamship 
builders  in  the  country. 

Mr.  Westinghouse,  when  interviewed,  said :  "The  steam  turbine 
IS  not  a  new  and  comparatively  untried  invention,  as  many  laymen 
seem  to  think.  There  are  half  a  million  horse-power  of  Parsons 
Steam  turbines  in  daily  operation  in  different  parts  of  the  world; 
eighty-four  thousand  horse-power  of  these  are  in  steam  vessels.  In 
the  United  States  alone  there  are  60,000  horse-power  of  the  station- 
ary type  used  in  connection  with  electric  light  and  power  in  continual 
operation,  and  150,000  horse-power  more  are  already  contracted  for 
and  now  under  construction  at  Pittsburg,  where  units  as  large  as 
8.000  horse-power  are  being  built.  The  impression  in  the  public  mind 
that  the  steam  turbine  is  a  new  thing,  is  probably  due  to  the  fact  that 
attention  is  frequently  called  to  new  makes  of  turbines.  The  fact  is, 
these  new  types  have  not  demonstrated  any  superiority  over  the  Par- 
sons, which  is  the  only  turbine  of  world-wide  repute  and  operation, 
and  is  the  only  one  which  will  give,  or  is  at  present  capable  of  giving, 
highly  economical  results.  Other  turbines  have  made  claims  to 
economy,  but  they  justify  these  claims  only  when  they  borrow  the 
Parsons  idea,  which  is  fundamental.  I  have  made  a  broad  investiga- 
tion of  this  question,  with  the  result  that  the  Parsons  turbine  is  the 
one  with  which  I  have  concluded  to  ally  my  interests.  We  shall  build 
up  a  great  marine  turbine  industry  in  the  United  States.  The  im- 
portance of  the  marine  turbine  has  not  been  overestimated,  and  it 
is  long  past  the  stage  of  experiment.  For  passenger  ships,  freight 
ships,  yachts  and  for  battleships,  not  less  than  for  torpedo  boats,  the 
turbine  is  unquestionably  the  best  engine.  For  pleasure  craft  the  tur- 
bine surpasses  all  other  forms  of  engine,  because  of  its  absolute  free- 
dom from  vibration.  Its  compactness  recommends  it  for  all  classes 
of  vessels.  In  torpedo  boats  the  saving  of  room  is  needed  to  accom- 
modate other  machinery.  In  naval  cruisers  and  battleships,  the 
engines  lie  so  much  closer  to  the  ship's  keel  as  to  make  them  far  less 
likely  to  be  injured  by  the  enemy's  shots.  We  need  not  call  the 
turbine  the  engine  of  the  future,  it  is  decidedly  the  engine  »i  the 
present." 
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Convention  of  the  Interstate  Independent  Telephone 
Association, 


IN  our  issue  of  last  week  a  telegraphic  report  was  given  of  the 
opening  sessions  of  the  Convention  of  the  Interstate  Inde- 
pendent Telephone  Association,  including  an  account  of  the 
extensive  exhibits  of  manufacturers.  Below  we  present  a  fuller 
account  of  the  proceedings  up  to  the  time  of  adjournment. 

In  welcoming  the  convention  as  the  representative  of  Mayor  Har- 
rison, Mr.  David  R.  Levy  said  that  the  Association  stood  for  the 
independent  element  in  business,  and  it  is  this  element  which  in 
these  days  is  unfortunately  kept  in  the  background.  Vast  aggre- 
gations of  capital  are  controlling  almost  every  line  of  business  and 
the  small  man  is  either  pressed  into  a  corner  or  put  out  of  busi- 
ness. He  therefore  wished  to  compliment  the  Association,  represent- 
ing as  it  does  nine  great  commonwealths,  on  the  great  strides  it 
has  made  independent  of  such  aggregations  of  capital,  and  in  fact 
against  one  of  the  largest  capitalized  institutions  in  the  country. 
The  independent  spirit  which  it  represents  is  one  that  Chicago 
fosters.  The  Association  has  grown  from  two  or  three  men  fighting 
a  gigantic  monopoly  to  where  it  is  recognized  in  the  commercial 
world.  He  wished  it  every  success  and  prosperity,  and  in  behalf  of 
the  Mayor  of  the  city  of  Chicago  he  offered  the  freedom  of  the  city. 

In  his  presidential  address  Mr.  Hull  said  that  it  is  unfortunately 
true  that  taken  as  a  whole  independent  telephone  companies  have, 
in  a  great  degree,  lived  each  for  itself.  Feeling  strongly  intrenched 
in  its  own  locality,  the  disposition  has  been  to  get  all  that  could  be 
gotten  and  to  keep  it.  This  disposition  upon  the  part  of  some  of  the 
large  operating  companies  has  driven  from  the  ranks  many  who 
would  have  preferred  to  remain  independent  operators.  President 
Hull  urged  that  the  matter  of  a  press  committee  be  taken  up  and  he 
pointed  out  the  desirability  of  informing  the  people  in  all  quarters 
of  the  country  of  the  merits  of  the  fight  the  independents  are  making. 
It  is  difficult  to  win  against  public  sentiment  and  it  is  the  duty  of 
the  Association  to  create  and  foster  an  aggressive  sentiment  in 
favor  of  the  independent  movement,  both  on  the  score  of  public 
good  and  as  an  avenue  for  sound  financial  investment. 

Secretary  Coleman,  in  addition  to  the  statistics  contained  in  our 
telegraphic  report,  said  that  175  cities  having  a  population  of  over 
20,000  now  have  independent  exchanges  in  operation,  and  that  the 
earnings  of  the  independent  companies  in  this  country  are  best  illus- 
trated by  the  statements  of  20  large  companies  during  a  period  of 
four  to  five  years,  which  show  net  earnings  of  from  8  to  16  per  cent. 
The  statistics  which  he  gave  as  to  the  number  of  subscribers  did 
not  include  many  rural  companies'  lines  and  small  systems  aggre- 
gating at  least  500,000  telephones  actually  in  use.  To  illustrate  the 
effect  of  the  independent  movement  he  said  that  eight  years  ago 
there  were  only  between  five  and  six  thousand  telephones  of  every 
sort  in  the  State  of  Indiana,  while  there  are  now  80,000  independents 
and  22,000  Bell  telephones  in  that  State. 

He  referred  to  the  methods  adopted  by  the  Bell  Company  in 
fighting  the  independent  movement.  At  first  its  practice  was  to  buy 
up  independent  telephone  exchanges,  but  these  came  so  thick  and 
fast  that  this  finally  proved  an  impossibility.  The  next  plan  was 
to  wait  until  a  cluster  of  towns  in  one  particular  section  of  the 
country  was  built  up  and  one  became  necessarily  the  center  of  the 
cluster,  when  this  latter  would  be  purchased,  thus  seriously  affecting 
the  surrounding  exchanges.  At  present  the  plan  is  to  persuade 
small  exchanges  to  connect  with  Bell  toll  lines,  with  the  result  that 
w-hen  it  is  attempted  to  start  an  independent  toll  line  they  find  that 
the  independent  exchanges  in  the  territory  are  bound  by  toll  line 
contracts  with  the  Bell  interests.  Mr.  Coleman  said  that  the  latest 
scheme  of  the  Bell  Company  is  to  get  control  of  the  outside  manu- 
facturing telephone  interests.  He  referred  to  the  Kellogg  Company 
and  said  that  the  air  is  full  of  current  reports  that  other  manufac- 
turing establishments  are  in  one  way  or  another  connected  with  the 
Bell  Telephone  Company. 

He  strongly  urged  that  the  Interstate  Independent  Telephone 
Association,  which  at  present  has  representation  from  only  nine 
States,  be  extended  to  cover  the  entire  United  States.  He  suggested 
that  the  headquarters  of  the  Association  should  be  the  general  head- 
quarters of  the  independent  telephone  movement  in  the  country, 
with  a  power  delegated  to  it  under  the  executive  board  to  exercise 
general  supervision  and  watch  over  the  operating  companies  of  the 
country;  and  that  a  general  information  bureau  should  be  estab- 
lished by  which  should  be  disseminated  information  of  every  sort 
calculated    to   bnild    up   the    independent   telephone   business   of   the 


country,  and  to  counteract  influences  working  against  it.  He  con- 
sidered absolutely  imperative  the  necessity  for  adopting  co-operative 
plans,  alliances  and  legitimate  combinations  to  combat  an  organized 
competitive  foe,  and  to  protect  their  own  interests  and  those  of 
others  against  alleged  independent  operating  companies  and  alleged 
manufacturing  companies   that  have  dealt  or  would  deal   with   the 

enemy. 

The  report  of  Secretary  Coleman  was  referred,  for  thorough  in- 
vestigation of  its  recommendations,  to  outline  action  and  to  report 
to  the  convention  at  the  earliest  hour  possible,  to  a  committee  con- 
sisting of  the  president  and  a  member  from  each  State  represented 
in  the  Association. 

A  motion  for  the  appointment  of  a  committee  to  call  upon  the 
Illinois  Telephone  &  Telegraph  Company  for  the  purpose  of  obtain- 
ing terms  and  conditions  for  connecting  the  toll  lines  of  the  terri- 
tory of  the  Interstate  Association  with  the  exchange  now  being  in- 
stalled in  Chicago,  led  to  considerable  discussion,  in  which  the 
extreme  desirability  of  an  arrangement  which  would  enable  their 
companies  to  connect  with  Chicago  was  dwelt  upon.  A  motion  for 
the  appointment  of  such  a  committee  was  unanimously  carried. 
Subsequently  a  motion  was  passed  asking  that  a  committee  be  ap- 
pointed to  wait  upon  the  Illinois  Telephone  &  Telegraph  Company 
and  ask  President  Wheeler  to  come  before  the  convention  at  one  of 
its  sessions  and  favor  it  with  a  detailed  statement  as  to  his  plans 
uith  respect  to  the  independent  telephone  interests.  At  the  session 
of  the  following  day  the  committee  reported  that  President  Wheeler 
had  informed  them  that  his  company  is  at  present  operating  a  switch- 
board in  Chicago  with  about  4,000  subscribers  and  that  within  the 
next  30  days  they  expect  to  have  10,000  of  the  business  men  of 
Chicago  connected  up.  They  had  been  so  very  busy  that  thus  far 
no  attention  had  been  given  to  the  long-distance  feature.  They 
wanted  it  distinctly  understood,  however,  that  they  were  independent 
in  the  telephone  field,  perhaps  more  so  than  any  of  the  independent 
telephone  companies,  and  that  early  in  the  spring  they  proposed  to 
take  up  the  question  of  making  long-distance  connections.  The 
committee  was  assured  that  as  soon  as  it  was  practicable  to  do 
so,  they  would  make  long-distance  connection  with  any  company 
proposing  it  having  metallic  lines  and  that  could  furnish  good 
service.  He  said  it  would  be  as  advantageous  for  his  company  to 
have  the  suggested  long-distance  connections  as  it  wotild  be  to  the 
independent  companies. 

At  the  opening  of  the  session  on  Wednesday,  the  Hon.  Theodore 
Gary,  of  Macon,  Mo.,  delivered  upon  request  an  address  giving  his 
views  concerning  freight  rate  classification  and  the  treatment  by 
railroads  of  small  exchanges  along  their  lines.  Among  the  points 
mentioned  was  that  freight  rates  for  dry  batteries  are  based  on  the 
>ame  classification  as  for  the  old  wet  battery,  and  that  it  costs  about 
4  cents  apiece  to  get  them  to  the  western  part  of  Missouri  from 
Cleveland.  He  considered  that  something  should  be  done  toward 
getting  a  proper  classification  on  dry  batteries.  Another  injustice 
is  in  the  matter  of  returning  reels.  Some  of  the  railroads  classify 
reels  higher  than  the  original  shipments,  and  in  no  case  is  there 
any  reduction  given  as  is  the  custom  in  most  other  cases.  A  very 
great  injustice  is  the  demands  made  by  railroads  on  smaller  ex- 
changes for  free  service,  and  if  they  do  not  agree  the  telephones 
are  ordered  out.  As  subscribers  need  this  service  the  telephone 
companies  are  generally  compelled  to  accede. 

Mr.  Holdole,  of  Iowa,  said  that  the  independent  companies  are 
paying  four  or  five  times  the  freight  rate  on  telephone  instruments 
that  is  paid  on  sewing  machines.  The  discussion  brought  out  that 
w-herever  they  could  do  so,  the  railroad  and  express  companies 
insist  upon  having  free  service. 

The  committee  appointed  to  consider  the  recommendations  of 
Secretary  Coleman  recommended  the  appointment  of  a  committee 
to  prepare  a  suitable  constitution  and  by-laws  for  the  Association; 
that  the  Association  be  incorporated;  that  it  shall  be  an  organiza- 
tion covering  the  present  States  in  the  Association,  together  with 
such  other  States  or  Territories  as  it  may  be  deemed  expedient  to 
admit;  that  the  membership  fee  for  any  operating  exchange  com- 
pany, toll  line  company,  individual  or  corporation,  be  fixed  at  $5 
per  year  with  an  additional  tax,  if  necessary,  based  upon  the  number 
of  toll  line  miles  or  the  number  of  telephones  in  an  exchange ;  that 
uniform  contracts  for  toll  line  connections  and  as  far  as  possible 
uniform  rates  in  exchanges  be  based  on  telephones  in  operation. 

One  of  the  enlivening  features  of  the  convention  was  a  discus- 
sion concerning  the  presence  at  the  meeting  of  men  having  connec- 
tion of  one  kind  or  another  with  Bell  interests.     Several  were  de- 
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nouiici-il  1>>   ii.iiiir,  ami  vi  these  two  look  ilu-  iIcmm   in  iliic-nd  ilic-ni- 
selves. 

In  the  iili>ciKc  i)(  Mr.  \V.  C.  Polk,  a  p.ipir  coiiinlnitnl  \>y  liiiii 
cntitleil,  "Staiidaidi/:ation  ui  Cinistruction,"  was  read  by  Secrtlary 
Colriuaii.  Mr.  I'olk  is  very  skeptical  as  to  the  possibility  of  any 
considerable  opportmiily  for  standardization.  CommcnciiiK  with 
conduits,  he  staled  that  tlicrc  arc  the  single-duct,  niulliplc duct, 
clay  conduit,  iron  pipe,  ccnu-nt  lined  pipe,  cement  conduit ,  paper 
conduit,  creosote  wood,  etc.,  all  of  various  sizes  and  shapes,  laid  in 
a  variety  of  ways.  The  manufacturers  claim  each  to  be  the  best, 
chcaposl,  most  durable,  and  he  who  would  decide  which  shall  be 
the  standard  and  how  it  sh.iU  be  laid  will  have  a  dillicult  problem. 
The  same  is  true  with  respect  to  a  decision  concerning  poles,  as 
to  whether  they  shall  be  of  chestnut  or  white,  red.  Northern  or 
Western  cedar,  cypress  or  tamarack,  and  whether  they  shall  be 
4  in.  in  tliamelor  at  the  top  or  5,  6,  7,  8  or  9  in.,  or  even  greater,  or 
whether  the  heights  shall  be  20  It.  or  60  ft.  Mr.  Polk  also  men- 
tioned wire  and  cable  as  other  material  which  it  would  be  very 
dirticult  to  standardize,  and  he  said  that  one  could  go  through  the 
eiitiie  list  of  construction  material  such  as  cross  arms,  cable  boxes, 
terminals,  protectors,  hardware,  etc.,  and  meet  with  the  same  situa- 
tion. In  view  of  these  facts  it  is  certain  that  it  would  not  be  safe 
or  wise  to  decide,  at  the  present  time  at  least,  what  shall  constitue 
standard  construction. 

He  does  not  believe  that  it  is  either  possible  or  practical  to  have 
a  standard  of  construction  in  the  independent  telephone  field,  owing 
to  there  being  such  a  large  number  of  separate  and  distinct  organ- 
izations, each  with  its  individual  and  personal  ideas  which  each  in- 
sists upon  following  regardless  of  results;  and  also  owing  to  the 
large  number  of  manufacturers  and  supply  houses  from  whom  it  is 
possible  to  purchase  material  and  equipment  precludes  the  possi- 
bility of  early  standardization.  All  of  these  manufacturers  produce 
certain  articles  which  are  good  and  which  any  operating  company 
could  wisely  purchase.  Moreover,  owing  to  the  recent  development 
of  the  business,  independent  telephony  is  at  present  in  an  evolu- 
tionary stage,  and  progress  in  improvements  should  not  be  retarded 
for  the  sake  of  keeping  up  to  a  standard.  Notwithstanding  the 
fact  that  the  Bell  company  purchases  its  equipment  and  supplies 
practically  from  one  and  the  same  source,  it  has  been  unable  so 
far  to  reach  a  satisfactory  standardization  of  its  equipment  or 
methods  of  construction ;  and  the  fact  of  its  failure  to  standardize 
equipment  and  establish  uniformity  of  methods  of  construction  in- 
dicates that  there  are  very  formidable  barriers  to  overcome. 

Mr.  Polk  considered,  however,  that  although  it  may  not  be  pos- 
sible to  bring  about  an  absolutely  uniformity,  it  would  be  well  to 
begin  to  formulate  plans  to  attain  as  much  uniformity  as  possible. 
He  suggested  a  national  board  composed  of  experienced  and  prac- 
tical telephone  engineers  and  construction  superintendents  made  up 
from  representatives  from  all  parts  of  the  country,  familiar  with 
all  the  conditions  and  operating  features  in  the  various  localities. 
This  board  could  have  a  standing  committee  to  which  financial  men 
and  investors  could  apply  for  advice.  The  operating  owners  and 
managers  in  the  various  sections  could  be  kept  advised  by  this  com- 
mittee, upon  which  they  could  feel  at  liberty  at  any  time  to  call. 
All  important  matters,  however,  should  be  referred  to  the  general 
board,  and  especially  all  new  propositions  or  large  ones  calling  for 
new  and  large  investments.  In  this  way  the  new  investor  or  new 
operator  would  have  a  source  to  which  he  could  turn  at  any  time  for 
advice,  which  would  be  conscientiously  and  intelligently  furnished. 
Membership  in  this  national  organization  should  be  very  carefully 
chosen.  Only  persons  of  certain  minimum  number  of  years  of 
actual  experience  and  practice  in  construction  and  maintenance  of 
telephone  properties  should  be  chosen,  as  the  membership  should 
consist  largely  of  practical  engineers  and  superintendents  of  con- 
struction and  not  of  owners  and  investors.  The  expense  of  the 
maintenance  of  such  an  organization  should  not  be  great,  and  it 
could  be  maintained  by  the  various  telephone  associations. 

In  the  discussion  on  the  papers  by  Prof.  Kelsey^  and  Mr.  Polk, 
in  answer  to  an  inquiry,  the  former  said  that  No.  6  copper  wire 
ought  to  carry  1,000  miles,  and  that  No.  10  copper  wire  would  work 
500  miles,  but  not  so  satisfactorily  as  No.  8.  No.  10  would  be  suit- 
able for  four  or  five  hundred  miles  if  the  instruments  and  circuit 
are  clear.  Mr.  Meyer  said  that  to  some  extent  standardization  is 
practicable,  particularly  with  respect  to  toll  lines  in  relation  to  the 
size  of  copper,  the  spacings  of  the  wires,  etc.  Mr.  Thompson  said 
that  in  Ohio  there  are  just  about  as  many  different  kinds  of  tele- 
phone instruments  as  there  are  telephone  companies,  and  that  the 
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quality  is  probably  a  |[uod  deal  worse  than  that  number.  This  is 
the  result  of  two  things :  First,  the  want  of  businebs  capacity  on 
the  numbrr  of  persons  who  did  the  buying,  and  second,  the  want  of 
information,  which  should  be  furnished  by  such  organizations  as 
the  Association  to  the  public  press  and  through  other  means  of 
disseminating  information.  He  believed  that  standardization  of 
apparatus  is  possible  because  energetic  business  men  and  telephone 
■associations  arc  beginning  to  realize  that  they  cannot  run  the  tele- 
phone without  a  standardized  equipment.  He  referred  to  the 
analogy  of  tlie  present  telephone  situation  with  that  of  the  electric 
lighting  situation  many  years  ago,  when  it  was  found  that  while  a 
plant  was  paying  perhaps  25  per  cent,  profit,  it  was  constantly  in- 
stalling in  new  machinery  and  apparatus,  and  the  stockholders  got 
nothing,  the  reason  being  that  the  people  who  invested  had  not 
re(iuircd  a  standardized  equipment.  He  considered  it  would  be  a 
wise  pl.in  to  disseminate  information  that  people  would  know  they 
could  get  a  certain  character  of  equipment  ;iiid  that  i'(iuipment 
would  enable  them  to  connect  with  others  who  have  perhaps  a 
different  e(|iiipment,  but  of  the  standard  type,  and  this  could  be 
done  without  adopting  the  standard  of  any  particular  manufacturer. 
Secretary  Coleman  gave  some  illustrations  of  the  evils  of  lack  of 
standardization  and  insisted  that  something  must  be  done  along 
the  lines  of  standardization.  He  made  a  motion  that  the  matter  be 
referred  to  a  committee  and  a  plan  worked  out  so  that  standard 
apparatus  can  be  used,  which  motion  was  seconded  and  unanimously 
carried. 

Mr.  H.  D.  Critchficld  appeared  before  the  convention  at  the  re- 
quest of  Mr.  Wheeler,  president  of  the  Illinois  Telephone  &  Tele- 
graph Company.  Referring  to  the  tunnel  built  by  his  company, 
he  said  that  it  w^as  claimed  that  it  is  a  freight  proposition,  but 
the  truth  is  that  it  is  not  only  a  freight  proposition,  but  is  a  tele- 
phone proposition,  and  a  proposition  which  can  be  used  for  anything 
for  which  the  street  of  the  city  could  be  legitimately  used  for  the 
purpose  of  public  utility.  It  is  the  purpose  of  the  company  to  give 
toll  connections  when  it  can  connect  with  the  right  sort  of  apparatus, 
and  any  company  having  a  good  exchange  operating  under  proper 
conditions  will  stand  on  the  same  footing  exactly  as  the  company's 
ow-n  exchange.  The  company,  however,  will  not  give  a  toll  connec- 
tion until  good  toll  service  can  be  given,  and  it  will  not  offer  a 
toll  line  service  until  it  can  give  such  a  service  as  will  be  satis- 
factory to  users.  The  matter  will  be  taken  up  in  the  spring  of 
constructing  some  toll  lines  radiating  from  Chicago,  not  with  a 
view  to  undertaking  to  handle  the  toll  business  of  Illinois,  Wis- 
consin or  Indiana,  but  of  making  connections  with  the  toll  lines 
in  those  States  to  handle  the  business  by  trunk  lines  in  a  way  that 
will  afford  the  best  possible  service.  The  company  will  not  com- 
pete in  the  territory  for  local  business,  but  to  bring  that  business 
into  Chicago.  This  will  not  be  taken  up  by  the  Illinois  Telephone 
Company,  but  by  another  company  not.  yet  announced.  In  reply 
to  a  question,  he  said  he  considered  it  reasonable  to  suppose  that 
a  good  entrance  can  be  made  into  Chicago  by  next  fall.  In  reply 
to  another  question,  he  said  that  the  Illinois  company  had  no  affili- 
ation with  the  Bell  Company  of  any  kind  and  that  it  will  not  sell  a 
telephone  or  switchboard  to  any  man  who  is  using  Bell  apparatus ; 
the  company  has  had  opportunities  to  do  so  and  has  refused. 

At  the  morning  session  of  Thursday,  December  10,  the  Committee 
on  Temporary  Constitution  submitted  a  draft  of  constitution,  which 
was  adopted  after  some  amendments. 

Mr.  O.  Rex,  of  North  Manchester,  Ind.,  read  a  paper  entitled 
"Competition  Between  Independent  Companies  and  Farmers'  Mu- 
tuals,"  which  led  to  considerable  discussion.  He  deprecated  the 
practice  of  manufacturers  working  up  farmers'  companies,  and 
suggested  that  independent  exchanges  should  take  the  lead,  advis- 
ing the  farmers  as  to  construction  and  equipment  in  order  that 
no   difficulty  will  be  encountered   with  exchange   connections. 

The  subject  of  competition  from  farmers'  mutual  telephone  com- 
panies was  discussed  at  considerable  length  and  various  means  were 
proposed  whereby  harm  from  farmers'  companies  might  be  warded 
ofT.  Complaint  was  made  that  notwithstanding  the  resolution  adopted 
by  the  Association  last  year  condemning  manufacturers  for  working 
up  farmers'  companies,  certain  manufacturing  concerns  were  still 
promoting  these  competing  farmers'  companies  where  independent 
companies  already  exist.  The  subject  of  exchange  of  business  hav- 
ing been  broached,  Judge  Taylor.'  of  Indiana,  mentioned  a  case 
where  a  judge  had  ruled  that  if  a  telephone  company  makes  arrange- 
ments for  an  exchange  business  with  one  company  it  must  exchange 
with  any  other  company  that  makes  the  demand.     The  case  is  now 
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oil  appeal.  Mr.  Ziiiiiucrmaii  stated  lluil  in  Kansas  it  had  been  con- 
sidered that  telephone  companies  had  the  right  of  public  domain, 
but  a  recent  decision  by  a  Supreme  Court  judge  was  to  the  effect 
that  the  telephone  companies  have  no  right  on  the  public  highways 
except  such  as  are  gained  from  the  farmers  along  whose  lands 
their  lines  run.  Mr.  Rogers,  of  Indiana,  argued  in  favor  of  the 
principle  that  the  occupation  of  highways  shall  be  decided  by  the 
voice  of  the  people.  Mr.  Thompson  said  that  in  Ohio  the  right  of 
eminent  domain  had  been  adjudged  to  telephone  companies,  but  the 
companies  must  settle  with  persons  who  have  land  abutting  upon 
the  highway.  Mr.  Barnhart,  of  Indiana,  said  that  his  State  Legis- 
lature had  recently  passed  a  bill  in  the  interest  of  the  independent 
telephone  movement,  whereby  telephone  lines  could  be  constructed 
in  towns  and  cities  without  the  consent  of  the  abutting  property 
owner,  but  consent  must  first  be  obtained  of  the  commissioners 
of  public  highways  and  of  the  town  council ;  the  consent  of  the 
owners  of  property  is  not,  however,  required. 

Mr.  Henry  A.  Barnhart,  of  Indiana,  read  a  paper  entitled,  "Where 
Should  the  Line  of  Demarcation  be  Drawn  Between  Independent 
Operating  and  Manufacturing  Companies  and  the  Bell?"  He  con- 
sidered that  the  independents  should  stand  aloof  from  any  com- 
promise whatever  with  the  Bell  Company,  but  he  counseled  the 
evasion  of  fight  unless  absolutely  necessary  in  self-defense  or  in 
clearing  away  for  the  forward  march.  As  to  manufacturing,  if 
there  is  Bell  capital  in  any  so-called  independent  factories  the  As- 
sociation should  know  it  and  protect  its  membership  and  independent 
telephone  interests  from  this  imposition  so  they  might  not  con- 
tribute strength  to  a  competitor.  A  condition  of  great  concern 
for  the  independent  telephone  movement  is  long-distance  connec- 
tions. For  instance,  a  half  million  independent  telephones  are  in 
operation  within  a  radius  of  200  miles  from  Chicago,  all  serving 
territory  within  the  immediate  commercial  environment  of  Chicago, 
but  not  a  single  one  of  them  can  get  a  connection  with  this  most 
important  business  center.  The  influence  which  keeps  the  inde- 
pendents out  of  Chicago  is  costing  its  business  millions  of  dollars 
in  cases  of  rental  and  trade  losses  every  year,  and  this  all  goes  to 
Bell  telephone  profits.  The  same  is  true,  moreover,  of  other  cities. 
Following  the  paper  of  Mr.  Barnhart,  Mr.  Prevvitt  presented  a 
paper  entitled,  "What  Should  be  the  Voting  Representation  in  the 
Conventions  of  the  Interstate  Independent  Telephone  Association?"' 
He  advised  that  the  country  should  be  divided  into  telephone  dis- 
tricts and  the  organization  in  each  of  a  district  association,  in  which 
every  independent  telephone  company  should  have  a  right  to  become 
a  member.  He  recommended  that  each  company  send  one  repre- 
sentative, who,  on  all  questions,  should  have  a  single  vote ;  but  on 
certain  questions  he  should  have  a  vote  in  proportion  to  the  size  of 
the  company  he  represents.  The  members  of  the  district  asso- 
ciations should  delegate  to  their  association  the  power  to  control 
the  sale  of  voting  stock  and  to  make  contracts  with  all  telephone 
companies  not  members  of  the  association,  and  settle  all  questions 
arising  between  members  of  the  district  association,  and  such  other 
powers  as  may  be  expedient.  Every  district  association  would  be- 
come a  member  of  the  Interstate  Association,  which  on  certain 
predetermined  f|Ucstions  would  have  a  single  vote,  while  on  other 
questions  lie  would  have  a  vote  commensurate  with  the  size  of  the 
companies  in  the  district  association  of  which  he  is  a  delegate. 
Every  district  association  delegate  to  the  Interstate  Association 
would  have  the  power  to  revoke  or  annul  the  sale  of  any  stock  by 
one  of  its  members  or  any  contract  it  may  make  for  any  of  its 
members  with  a  company  other  than  the  district  association,  to- 
gether with  the  power  to  settle  all  questions  that  may  arise  between 
district  associations,  or  a  member  of  one  association  with  a  member 
of  another  association  and  other  powers  that  may  be  deemed  ex- 
pedient. He  considered  that  his  proposition  embodied  the  great 
American  idea — management  of  the  owners  by  the  owners  for  the 
owners. 

Mr.  J.  S.  Bailey,  of  Ohio,  then  addressed  the  convention  and  gave 
a  review  of  the  present  situation  of  the  Independent  Telephone 
Association,  with  particular  reference  to  large  installations  recently 
completed  or  now  underway.  He  considered  that  by  the  time  the 
convention  meets  next  year  the  independent  systems  will  have  long- 
distance service  for  a  greater  distance  than  the  Bell  Company.  The 
various  independent  long-distance  companies  already  represent  each 
one  of  them  millions  of  dollars — some  of  them  two  or  three  mil- 
lions— and  the  large  companies  which  will  come  will  represent  prob- 
ably  forty   or  fifty   million    dollars.     No   small    interest   should   be 


afraid  of  the  effect  of  consolidation  of  long-distance  systems  when 
it  comes,  and  all  should  welcome  it  as  the  one  thing  which  adds 
more  to  the  value  financially  and  to  the  service  of  the  independent 
telephone  interests  in  the  United  States  than  any  other  one  thing. 

A  resolution  introduced  by  Mr.  Brooks,  of  Minnesota,  referring 
to  Postmaster-General  Payne,  led  to  an  animated  discussion.  The 
resolution  was  to  the  effect  that  the  president  should  appoint  a 
committee  of  three  to  investigate  the  action  of  the  Postmaster-General 
relative  to  his  ordering  independent  telephones  out  of  post-offices. 
Mr.  Brooks  said  that  his  resolution  was  suggested  by  the  action  of 
the  Postmaster-General  in  ordering  out  an  independent  system  in 
the  post-office  at  St.  Paul  and  ordering  the  Bell  system  to  be  used. 
Mr.  Presson,  of  Iowa  City,  Iowa,  said  he  was  heartily  in  favor  of 
the  Association  taking  up  the  matter  of  the  resolution  with  Wash- 
ington, as  it  is  very  plain  that  Postmaster-General  Payne  is  biased 
in  favor  of  the  Bell  system.  Mr.  Rogers,  of  Iowa,  also  supported 
Mr.  Brooks  and  made  some  severe  reflections  on  the  action  of  Post- 
master-General Payne.  Mr.  R.  C.  Hall,  of  Pittsburg,  said  he  con- 
sidered that  the  matter  should  be  brought  to  the  attention  of  the 
President,  and  he  thought  it  might  result  in  the  removal  of  Post- 
n.aster-General  Payne.  An  amendment  to  the  resolution  that  the 
report  of  the  committee  be  sent  direct  to  President  Roosevelt  was 
adopted.  Another  resolution  was  adopted  directing  that  each  member 
of  the  Association  should  write  to  the  Congressman  of  his  district 
and  call  his  attention  to  the  matter  that  had  just  been  discussed, 
and  that  copies  of  the  resolution  be  printed  so  that  the  members 
might  have  it  to  forward  to  the  Congressmen. 

Mr.  W.  H.  McDonough,  of  New  York,  then  read  a  paper  on  the 
telephone  periodical  press.  He  showed  what  service  the  journal 
which  he  edited  had  been  to  the  independent  interests  through  show- 
ing up  the  methods  of  the  Bell  Company.  At  the  conclusion  of  Mr. 
McDonough's  paper,  Mr.  Rogers,  of  Iowa,  complained  that  it  con- 
tained an  attack  upon  him  and  said  that  he  had  laid  a  trap  for  the 
gentleman  and  had  been  informed  that  he  would  be  attacked  at  this 
meeting  for  that  reason. 


Electrical  Production  in  Germany. 

Mr.  Simon  W.  Hanauer,  Deputy  United  States  Consul  at  Frank- 
fort, sends  the  following  with  regard  to  electrical  production  in 
Germany:  "An  essay  on  the  electrotechnical  industry  of  Germany, 
written  by  Dr.  Briiner,  the  syndic  of  the  Association  for  Fostering 
the  Interests  of  German  Electrotechnics,  gives  the  following  data  : 
'Germany's  output  of  the  electrotechnical  products  during  the  year 
i8q8  aggregated  228,670,000  marks  ($54,423,460)  in  value,  of  which 
57,000,000  marks  ($13,566,000)  was  for  foreign  orders.  The  value 
of  the  exports  of  electrotechnical  products  rose  to  nearly  100,000,000 
marks  ($23,800,000)  in  1902,  although  the  total  production  decreased 
considerably  in  that  year.  The  total  amount  of  capital  invested  in 
(jerman  electrotechnical  works  and  enterprises  in  1900  amounted  to 
2,500,000,000  marks  ($595,000,000).  The  greater  part  of  this  colossal 
sum  has  since  been  wiped  out  by  the  terrible  depreciation  of  the 
share  capital.  Many  of  the  enterprises  inaugurated  and  conducted 
for  their  own  account  by  the  electric  manufacturing  companies 
proved  unprofitable  and  had  to  be  given  up,  nearly  all  the  capital 
invested  becoming  a  dead  loss.  Among  these  ventures  electric 
railroads  in  mountain  districts  and  tramways  and  lighting  plants 
in  the  smaller  towns  form  a  large  proportion  of  the  losses.' 

"Dr.  Briiner  discusses  at  length  the  errors  committed  by  the 
electrotechnical  companies  and  urges  them  to  center  their  energy 
upon  obtaining  orders  abroad. 

"The  Elcctrolechiiical  Journal  says  that  the  increase  of  electric 
roads  in  Germany  during  1902  was  about  300  km.  (186  miles),  with 
an  additional  400  km.  (248  miles),  in  course  of  construction.  The 
number  of  motor  cars  is  estimated  at  12,500.  against  7.300  in  1901." 


British  in  Thibet. 


.\  British  expedition  has,  after  a  long  march,  invaded  the 
ancient  and  mysterious  land  of  Thibet,  but  has  not  found  the  Central 
Asians  particularly  polite  or  cordial,  although  the  desire  is  to  pro- 
mote trade  relations  with  them.  The  Thibetans  strongly  objected 
to  the  telegraph  line  which  the  expedition  laid  as  it  advanced,  and 
it  is  believed  that  they  made  an  attempt  to  destroy  it. 
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Ohio  Independent  Telephone  Traffic  Association. 


A  niccliiig  ut  tlic  directors  of  the  Independent  Telephone  Traflic 
Company,  of  Cleveland,  was  held  in  Columbus  recently  for  the 
purpo&c  of  discus.sin^,  besides  other  matters,  the  advisability  of 
moving  the  licudquartcrs  of  the  conipuiiy  Iruiii  Cleveland  to  Co- 
lumbus. The  Tratlic  Company  was  formed  about  a  year  ago  for  the 
purpose  ol  bringing  about  a  number  of  improvements  in  the  man- 
agement of  independent  telephone  exchanges  in  Ohio.  Thus  far 
Its  clTorts  liavo  been  cont'mcd  chiclly  to  buying  sup|)lies  of  all  kinds 
and  distiibuting  them  to  the  70  ur  more  companies  who  arc  members 
of  the  association.  It  was  finally  decided  to  allow  the  headtiuartcrs 
to  remain  in  Cleveland  for  the  present  at  least.  A  meeting  will  be 
held  in  Cincinnati  the  second  week  in  l'"ebruary  for  the  purpose  of 
organizing  a  broader  association  somewhat  on  the  order  of  the  now 
defunct  Ohio  Independent  Telephone  Association.  The  independent 
interests  of  Ohio  are  much  interested  in  the  movement  to  establish 
an  independent  company  in  Cincinnati,  and  the  meeting  held  in 
Cincinnati  will  also  be  for  the  purpose  of  helping  along  that  move- 
ment. It  will  be  the  aim  to  bring  all  the  independent  companies  in 
the  State  into  the  association. 


The  Year's  Patent  Record. 


The  Secretary  of  the  Interigr,  Mr.  Hitchcock,  in  liis  annual  report 
just  published,  says: 

"The  record  of  the  Patent  OlVice  shows  that  there  were  41;.  199 
applications  for  letters  patent,  801  applications  for  designs,  15O  ap- 
plications for  reissues,  1,767  caveats,  2,530  applications  for  trade 
marks,  1,208  applications  for  labels,  and  362  applications  for  i)nnts. 
There  were  29,892  patents  granted,  including  reissues  and  doigns, 
and  2,194  trade  marks,  gio  labels  and  233  prints  were  regi>iercd. 
Twenty-three  thousand  three  hundred  and  ninety  patents  expired. 
The  number  of  allowed  applications  which  were  by  operation  of  law 
forfeited  for  non-payment  of  the  final  fees  was  4,760.  The  total 
receipts  were  $1,591,251.04,  the  expenditures  being  $1,423,094.40. 
The  commissioner  shows  that  the  business  is  growing,  there  being 
an  increase  of  about  32  per  cent. 

Attention  is  called  to  the  amendment  of  March  3,  1903,  to  Sections 
4887,  4892,  4896  and  4902  of  the  Revised  Statutes.  This  gives  efi'ict 
to  the  International  Convention  for  the  Protection  of  Industrial 
Property,  and  extends  the  period  within  which  an  application  for  a 
patent  could  be  filed  in  this  country,  after  an  application  abroad,  from 
seven  to  ten  months ;  requires  the  authority  of  foreign  officers  ad- 
ministering oaths  to  applicants  for  patents  to  be  proved  by  a  certifi- 
cate of  a  diplomatic  or  consular  officer  of  the  United  States;  pernuts 
a  foreign  administrator  of  a  deceased  foreign  inventor  to  file  an 
application  in  this  country,  upon  the  authority  of  such  foreign  ad- 
ministrator being  proved  by  a  certificate  of  a  diplomatic  or  consular 
officer  of  the  United  States,  and  prevents  foreigners,  as  well  as  citi- 
zens of  this  country  from  filing  caveats. 


CURRENT  NEWS  AND  NOTES. 


CHEAPER  RADIUM.— FroitssoT  Himstedt,  of  Freiburg  Uni- 
versity, Germany,  states  that  he  has  made  the  interesting  discovery 
that  all  the  products  of  water  and  petroleum  sources  yield  a  heavy 
specific  gas  closely  resembling  and  probably  identical  with  the  emana- 
tion of  radium,  whence  he  concludes  that  a  very  large  number  of 
bodies  possess  the  quality  of  emitting  a  kind  of  Becquerel  rays. 


MUNICIPAL  SHORTAGE  IN  CHICAGO.— An  apparent  short- 
age of  $5,000,000  in  the  Special  Assessment  Bureau  of  the  municipal 
government  is  reported  by  Haskins  &  Sells,  expert  accountants,  en- 
gaged to  audit  the  books.  With  the  statement  are  charges  of  mis- 
appropriation of  funds  and  of  criminal  management  during  the  last 
thirty-two  years.  It  is  alleged  that  much  of  this  reported  shortage, 
which  should  have  gone  to  taxpayers  of  Chicago  in  rebates  for  im- 
provements, has  been  illegally  transferred  during  former  years  to 
the  credit  of  other  municipal  governmental  departments  which  had 
exhausted  their  appropriations  and  wanted  to  make  a  good  showing. 
It  is  also  stated  that  a  sum  in  the  millions  has  been  stolen. 


bines,  of  which  Mi.  William  C  L.  Uglin,  of  Philadelphia,  is  chair- 
man,  has  already  accumulated  a  large  amount  of  very  valuable  data 
oil  ^tcam  turbines,  and  will  publish  in  its  report  a  full  description  of 
the  turbines  manufactured  in  this  country,  and  also  expreiiiono  of 
opinion  from  some  of  the  leading  European  engineers  concerinng 
the  use  of  the  steam  turbine  and  the  field  it  occupies  in  Europe. 
This  report  will  be  (|uite  voluminous,  and  will  undoubtedly  give 
more  interesting  information  than  has  yet  been  published.  It  is 
the  expectation  of  the  committee  that  this  report  will  be  in  the  form 
of  a  bound  volume  prepared  for  di.stribiition  to  members  ;ii  the 
twenty-seventh  convention,  to  be  held  in  Boston  in  May. 


TEJJU'JlUNEI'UUNOGRAPIl.—A  cable  dispatch  from  London 
of  December  14  says:  "The  Daily  Mail  announces  that  it  has  con- 
ducted reasonably  successful  experiments  with  a  recording  telephone, 
c.illed  the  electrograph,  which  is  the  invention  of  E.  G.  Craven,  an 
I'^nglish  engineer,  who  was  once  an  assistant  of  Thomas  A.  Ivdi^on, 
at  Menio  Park,  N.  J.  The  mechanism  combines  a  telephone  and 
phonograph.  Messages  spoken  into  the  telephone  transmitter  ucrc 
.sent  over  a  dozen  miles  between  London  and  Twickenham,  where 
they  were  received  by  the  phonograph,  without  audible  sound,  by 
direct  electrical  effect  on  a  vibrating  diaphragm.  When  the  phono- 
graph was  disconnected  from  the  telephone  wire  and  reversed  the 
messages  were  reproduced  audibly  and  distinctly.  Mr.  Craven  de- 
clares that  his  invention  will  be  the  greatest  addition  to  the  con- 
veniences of  business  since  the  invention  of  the  telephone  a  genera- 
tion ago,  as  the  electrograph  leaves  a  permanent  record  of  conver- 
sations." This  was  all  done  successfully  years  ago  by  Mr.  W.  J. 
Hammer,  between  New  York  and  Philadelphia.  He  was  awarded 
a  medal  for  it  by  the  Franklin  Institute.  Let  us  have  something 
really  new 


SECRETARY  SHAW  AND  THE  METRIC  SYSTEM. ~\n  his 
annual  report  the  Secretary  of  the  Treasury  very  strongly  urges  the 
adoption  of  the  metric  system.  The  report  states  that  during  the 
year  the  attention  of  the  department  has  been  forcibly  called  to  the 
growing  need  for  international  uniformity  in  so  fundamental  a 
necessity  to  trade  as  weights  and  measures. '  The  Customs  Congress 
of  American  Republics,  held  at  New  York,  strongly  urged  the  adop- 
tion of  the  metric  .system  to  simplify  the  transaction  of  government 
business  in  connection  with  international  trade.  Moreover,  the 
National  Board  of  Trade  of  the  United  States,  the  Board  of  Trade 
of  Canada  and  the  Congress  of  Chambers  of  Commerce  of  the 
British  Empire  have  recently  urged  by  strong  resolutions  the  adop- 
tion of  the  metric  system.  In  conclusion  Secretary  Shaw  says  that 
the  experience  of  forty  countries  of  the  world  has  proved  beyond 
([uestion  that  the  international  metric  system  is  unsurpassed  for 
practical  convenience,  possessing  as  it  does  a  terminology  concise, 
definite  and  free  from  ambiguity,  affording  a  maximum  facility  in 
the  countless  transactions  and  computations  of  science,  manufacture 
and  commerce. 


N.  E.  L.  A.  REPORT  ON  STEAM  TURBINES.— The  National 
Electric  Light  Association's  committee  for  investigating  steam   tur- 


REPORTING  ACCIDENT  BY  WIRELESS  TELEGRAPH.— 
The  steamship  Kroonland,  of  the  Red  Star  Line,  from  Antwerp, 
December  5,  for  New  York,  which  sent  a  wireless  telegraph  mes- 
sage saying  that  her  steam  tiller  was  broken  and  that  she  was  re- 
turning to  Queenstown,  steering  with  her  engines,  arrived  there  at 
8.30  A.M.  on  the  9th.  She  was  attended  by  a  tug,  which  had  been 
sent  in  response  to  her  wireless  message.  The  saloon  passengers, 
on  landing,  were  enthusiastic  over  the  utility  of  the  Marconi  wire- 
less telegraph  system,  by  means  of  which  news  of  the  accident  was 
received.  The  break-down  of  the  steering  apparatus  occurred  when 
the  Kroonland  was  130  miles  west  of  Fastnet.  Captain  Doxrud  im- 
mediately sent  a  wireless  message  to  Crookhaven  for  the  agents  of 
the  line  in  Antwerp,  describing  the  damage  and  informing  them  that 
the  steamer  must  abandon  her  voyage.  A  reply  was  received  within 
an  hour  and  a  half,  whereupon  Captain  Doxrud  complied  with  the 
instructions  sent  him  to  return  to  Queenstown.  Meanwhile,  three- 
fourths  of  the  saloon  passengers  and  a  number  of  those  in  the  second 
cabin  sent  wireless  messages  to  friends  in  various  parts  of  Great 
Britain  and  Europe,  and  many  of  them  received  replies  before  Fastnet 
was  sighted  from  the  steamer.  Some  of  the  w-ireless  messages  were 
cabled  to  the  United  States.  In  some  cases  the  senders  asked  friends 
for  money,  and  the  replies  authorized  the  purser  to  advance  funds 
to  them,  which  was  done  before  land  was  sighted. 


December  19,  1903. 
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RADIUM  AND  CAA'CEK.—Tht  London  papers  are  discussing 
radium  cures  of  cancer.  Eleven  cases  are  under  treatment  at  the 
Cancer  Hospital,  but  the  medical  authorities  are  very  cautious  and 
slow  about  announcing  cures  or  changes,  except  in  surface  cancers. 


value.     These  telegrams  may  then  be  placed  in  any  telegraph  office 
for  transmittal  without  further  charge." 


FIRST  ELECTRIC  SLEEPING  CAR.— A  special  telegram  from 
Wilmington,  Del.,  states  that  the  Harlan  &  HoUingsworth  Company 
has  completed  the  electric  sleeping  car,  Theodor,  and  has  shipped  it 
to  Indianapolis.  The  car  was  built  for  the  Holland  Car  Company,  of 
Indianapolis,  and  is  the  first  electric  sleeping  car  constructed. 


ROYAL  ELECTRIC  LIGHT  BATHS.— King  Edward  is  reported 
from  London  to  be  taking  electric  light  baths.  "These  are  installed 
at  Windsor  Castle  and  at  Buckingham  Palace.  One  has  a  projector 
of  2,500  cp  for  use  in  local  affections  of  the  body.  Inside  the  other 
bath,  in  which  a  sitting  posture  is  adopted,  there  are  fifty-two  in- 
candescent lamps,  which  radiate  any  colored  light  desired." 


A  NEW  INCANDESCENT  LAMP.— A  new  type  of  incandescent 
lamp  filament  has  recently  been  perfected  by  Dr.  Just,  of  Vienna,  the 
essential  feature  of  which  is  the  use  of  bornitrate  B(NO)3  as 
material  for  the  filament.  The  lamp  gives  a  light  similar  to  that 
of  the  ordinary  filament,  and  tests  have  shown  an  average  life  of 
300-400  hours.  It  is  stated  that  the  cost  of  manufacture  is  not  greater 
than  that  of  the  ordinary  lamps.  Up  to  the  present  only  lamps  oi 
50  and  100  volts  and  35  cp  have  been  produced.  The  most  important 
feature  of  the  lamp  is  its  high  efficiency,  it  being  stated  that  the 
lamp  operates  satisfactorily  at  1.9  watts  per  candle-power. 


LIGHTING  WESTMINSTER  ABBEY.- A  cable  dispatch  from 
London  of  December  12  says:  "Westminster  Abbey  is  to  undergo 
something  tantamount  to  a  revolution.  The  historic  Pyx  Chapel, 
the  massive  door  of  which  is  a  familiar  feature  in  what  are  popu- 
larly known  as  the  dark  cloisters,  is  about  to  be  lighted  by  elec- 
tricity and  thrown  open  for  inspection.  Public  entrance  to  the 
chapel  was  no  easy  matter,  for  no  fewer  than  seven  keys  were  neces- 
sary before  the  two  oaken  doors  would  swing  open.  It  was  in  this 
chapel,  one  of  whose  doors  was  upholstered  in  human  skin,  that  in 
days  gone  by  were  stored  government  standards  and  assays  of  gold. 
Among  the  other  contents  of  the  place  are  a  curious  stone  altar  and 
some  ancient  chests,  in  which  State  documents,  exchequer  tally 
sticks  and  other  things  were  deposited." 


RADIUM  TEAS  FASHIONABLE.— In  London  radium  after- 
noon teas  and  parties  are  quite  the  fashionable  thing,  and  the  Crookes 
spinthariscope  has  gained  popularity  as  a  Christmas  present.  The 
supply  ran  short,  however,  perhaps  fortunately,  because  there  have 
been  several  cases  where  the  spinthariscope  has  been  the  cause  of 
certain  troubles  to  which  inexpert  handling  of  radium  frequently 
gives  rise.  The  announcement  made  of  the  lethal  effects  upon  rab- 
bits obtained  by  Dr.  Hein'cke,  of  Leipsic,  by  exposing  them  to  the 
action  of  Rontgen  and  radium  rays,  gave  warning  that  those  desirous 
of  treatment  by  new  methods  should  be  careful  in  their  choice  of 
practitioners,  and  their  handling  of  scientific  apparatus.  He  showed 
that  systematic  exposure  to  X-rays,  already  known  to  be  harmful  to 
the  skin,  is  also  very  damaging  to  the  internal  organs,  especially  the 
spleen  and  brain,  resulting  in  death  after  emaciation,  fear,  languor 
and  prostration. 


TELEGRAPHY  IN  HONDURAS.— An  official  report  from  the 
Republic  of  Honduras  says  with  regard  to  means  of  communication : 
"Telegraph  lines  have  been  hung  in  every  department  (province) 
and  all  the  principal  towns  are  connected  with  each  other  and  the 
capital  telegraphically.  The  system  is  under  government  control, 
and  during  part  of  the  day  the  wires  are  open  only  to  official  mes- 
sages. There  are  180  offices  and  over  600  persons  are  employed  in 
this  branch  of  the  service.  The  system  comprehends  about  3,250 
miles  of  lines.  The  revenue  of  the  telegraph  office  amounted  in 
1901-2  to  54,455.40  pesos.  Government  messages  are  carried  without 
charge.  Cable  messages  produced  a  revenue  of  24,837  pesos  from  a 
transmission  of  I0;95i  words.  Telephone  service  is  established  in 
Tegucigalpa,  but  will  require  considerable  attention  to  produce  effi- 
cacy. Eight  new  offices  were  opened  during  the  year,  but  the  system 
in  general  has  not  been  improved  or  extended.  Telegram  blanks 
of  the  value  of  15,  30,  45,  60.  etc.,  centavos  are  sold  in  all  the  stores, 
and  upon  them  may  he  written  five  words  for  each  15  centavos  of 


ELECTRIC  LIGHTING  IN  CLEVELAND.— Yht  Cleveland  au- 
thorities seem  to  be  possessed  with  the  Socialistic  idea.  Just  recently 
the  voters  of  that  city  decided  positively  against  the  proposition  to 
establish  a  municipal  electric  lighting  plant.  Thus  defeated,  other 
means  of  working  injustice  upon  existing  private  companies  are  to 
be  tried,  it  seems.  The  city  solicitor  of  Cleveland  is  preparing  an 
ordinance  fixing  the  price  of  electricity  for  illuminating  purposes  in 
the  city.  The  city  officials  claim  that  the  new  municipal  code  for  Ohio 
cities  authorizes  municipalities  to  fix  the  price  of  electricity  dis- 
tributed by  companies  holding  franchises  on  streets.  It  is  probable 
that  the  ordinance  will  fix  the  price  of  city  arc  lamps  at  $70  per  year, 
instead  of  $75  as  paid  under  the  present  contract  with  the  Qeveland 
Electric  Illuminating  Company,  and  the  price  of  current  for  private 
ronsumers  will  be  reduced  from  12  cents,  the  present  scale,  to  7  cents 
per  kw-hour.  The  attempt  to  enforce  such  an  ordinance  will  probably 
result  in  law  suits. 


NOBEL  PRIZES.— Ih^  Norwegian  Parliament  has  awarded  the 
annual  Nobel  Peace  Prize  of  $39,150  to  William  R.  Cremer,  M.P., 
publisher  of  The  Arbitrator,  of  London,  for  his  work  on  behalf  of 
international  arbitration.  The  prize  for  physics  is  divided  between 
Henri  Becquerel  and  M.  and  Mme.  Curie.  The  chemical  prize  goes 
to  the  Swedish  Prof.  Arrhenius,  the  medical  prize  to  Dr.  Finsen, 
of  Denmark,  and  the  prize  for  literature  to  Bjornstjerne  Bjornson, 
the  Norwegian  poet  and  dramatist.  These  prizes  amount  to  about 
$40,000  each.  The  formal  distribution  of  the  prizes  took  place  last 
week  in  the  presence  of  the  King  and  several  members  of  the  royal 
family.  His  Majesty  presented  the  prizes,  each  of  which  was  accom- 
panied by  a  diploma  and  a  gold  medal,  to  Henry  Becquerel,  Prof. 
Arrhenius,  and  M.  Bjornson.  Dr.  Finsen  and  M.  and  Mme.  Curie 
were  absent,  but  were  represented  by  the  Danish  and  French  Min- 
isters. 


STEAM  TURBINE  TESTS.— Tht  opinion  of  members  of  both 
the  Senate  and  House  Naval  Affairs  Committees  is  believed  to  be 
favorable  to  an  appropriation  of  $25,000  for  experiments  by  the  Navy 
Department  with  steam  turbine  engines.  This  appropriation  has 
been  asked  for  by  Rear  Admiral  C.  W.  Rae,  chief  of  the  Bureau  of 
Steam  Engineering,  who  believes  that  at  least  two  small  ships  of 
the  navy  should  be  fitted  with  this  type  of  propulsive  machinery 
for  experimental  purposes.  Rear  Admiral  Melville,  retired,  who 
was  Rear  Admiral  Rae's  predecessor,  made  a  recommendation  to 
this  effect.  A  board,  of  which  Commander  John  R.  Edwards  and 
Alfred  B.  Canaga  were  members,  filed  recently  a  report  of  an  in- 
spection they  made  of  the  turbine  yacht  Revolution,  equipped  with 
the  Curtis  turbine.  They  found  this  yacht  very  fast,  especially  for 
short  distances.  They  made  careful  observation  of  her  general 
features  and  of  the  engine  installation.  While  the  performance  of 
the  craft  was  creditable  for  her  class,  they  reported  that  there  was 
no  means  of  telling  how  expensive  her  engine  might  be  in  steam  con- 
sumption or  how  effective  it  might  be.  The  board  favors  the  in- 
stallation of  steam  turbine  machinery  in  some  type  of  naval  vessel. 
The  Bureau  of  Steam  Engineering  and  the  Bureau  of  Construction 
and  Repair  are  and  have  been  for  several  months,  conferring  as  to 
the  best  methods  of  installation  of  machinery  and  the  best  type  of 
hull  for  a  turbine-propelled  scout  ship  or  cruiser,  should  one  be  au- 
thorized. England  is  already  equipping  some  ships  in  her  navy  with 
the  turbine. 


Letter  to  the  Editors. 

Heating  Handles  of  Automobiles  and  Cars. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  :— I  was  much  gratified  to  observe  in  your  issue  of  December 
5  a  short  description  of  an  electrically-heated  handle,  a  patent  for 
which  was  recently  granted  to  me.  I  am  pleased  to  know  that  the 
invention  has  attracted  your  attention.  You  have  evidently  experi- 
enced the  great  discomfort  that,  heretofore,  has  been  inevitable 
from  cold  hands  while  operating  automobiles  in  winter  weather. 

If  I  remember  correctly,  you  say  in  the  last  line  of  your  para- 
graph. "A  small  supply  of  current  suffices  to  keep  the  fingers  com- 
fortably warm."     I  think  you  will  be  surprised  when  I  tell  you  the 
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results  of  u  test  1  iiiado  recently  in  very  cold  weather  with  one  of 
my  huiidles  attached  to  the  .steering  lever  of  an  electric  aiitoiiioliile. 
The  leniperature  tluriiiK  the  test  was  icmsiderahly  liclow  frceziiin  and 
a  high  wind  was  hlowing  a  combination  giiarantred  to  numb  the 
lingers  and  hands  of  the  most  hardy  motorist  in  n  very  short  time. 
After  nunu-roiis  e.^periinciils,  I  found  that  a  consumption  of  energy 
at  the  rate  of  <)  watts  would  keep  the  handle  as  warm  as  I  could 
desire  it  even  on  such  a  cold  day.  This  is  practically  a  neKliK>ble 
-quantity  of  energy  to  consume,  especially  when  one  considers  the 
very  great  comfort  that  such  a  small  amount  of  energy  affords. 
As  you  know,  one  seldom  wishes  to  operate  a  machine   for  live 


hours  at  a  stretch.  Assuming  such  a  contingency,  however,  the 
amount  of  energy  that  would  be  re<|uircd  to  keep  the  hands  perfectly 
warm,  even  in  e.xircmcly  cold  weather  would  only  be  45  watt-hours. 
Allowing  for  such  losses  as  occur  in  charging  «l<iragp  batteries,  the 
actual  expense  for  five  hours  of  solid  comfort,  charging  for  current 
at  the  rate  of  10  cents  a  kilowatt-hour,  would  amount  to  the  huge 
sum  of  .64  of  a  cent.  Of  course,  the  handle  can  be  used  to  great  ad- 
vantage on  the  handles  of  trolley  cars,  bicycles,  steering  wheels  of 
yachts,  ships,  etc.,  as  well  as  on  the  steering  wheels  and  controlling 
levers  of  automobiles. 
Nf.w  York  Cnv.  R    A.  Fi.iiss 


Dynamos,  Motors  and  TRANSFORMiiRS, 

Single- 1 'luis^-    Tniilion    .l/o/or.— Szasz.— An    article    in    which    he 
refers  to  an  opinion  recently  expressed  by  Nicthannuer  that  in  view 
of  the  success  ol  ilu'  W  niler-Eichberg  single-phase  motor,  the  com- 
petition will  be  in  tiiiiirc  no  longer  between  direct-current  and  three- 
phase  current,  but  rather  between  direct  current  and  single-phase  for 
traction   purpo.ses.     The  present  author   thinks   that   this  opinion  is 
not  justiticd  by  the  information  published  on  the  Winter  and  Eich- 
berg   motor,   and   he    compares    their   single-phase   motor   with   the 
three-phase  motor,  to  show   that  the  latter  is  superior  in  efficiency. 
He  tirst  analyzes  some  curves  showing  the  behavior  of  the  single- 
.phase  motor   (these  being  the  same  curves  printed  in  another  con- 
nection elsewhere  in  this  issue).    These  curves  show  that  when  the 
.power  varies  (cither  on  account  of  variation  , of  speed  or  of  torque), 
there  is  a  certain  transformation  ratio  for  the  regulation  transformer 
for  which  the  efficiency  and  the  power  factor  are  a  maximum.    When 
the  torque  changes,  the  speed  also  changes  when  the  same  transfor- 
mation ratio  is  maintained,  but  by  varying  the  ratio  of  transforma- 
tion it  is  possible  to  maintain  the  speed  more  or  less  constant.     For 
a  constant  ratio  of  transformation  the  behavior  of  the  Winter- Eich- 
berg  single-phase   motor   is   somewhat   similar   to   that   of   a   direct- 
current  series  motor  as  far  as  the  variation  of  torque  and  speed  are 
■concerned.     But  on  account  of  the  very  rapid  slope  of  the  efficiency 
curve  from  its  maximum  point,  the  motor  must  be  operated  at  a 
certain    ratio   of    transformation    within    relatively    small    limits    in 
order  to  insure  good  efficiency.     If  a  road  should  have  many  and 
•rapidly-changing  grades  it  will  be  necessary  to  regulate  the  ratio  of 
'transformation   continually   with   great  care.     This   is  not   required 
•.for  direct-current  nor  for  three-phase  current  traction.     The  single- 
phase  motor  is  peculiar  in  so  far  as  for  the  different  ratios  of  trans- 
formation  the  maximum  efficiency   is  obtained   at   nearly  the   same 
speed.     From  the  diagrams  the  author  finds  that  this  speed  is  32, 
32,  32,  31. S,  36,  38  km.   for  six  different  ratios  of  transformation 
varying  between  24  to  i  and  8.3  to  I.    The  corresponding  values  of 
the  torque  are  450,  570,  725,  825,  830  and  890  kg.,  respectively.    The 
most   economical    speed    is,    therefore,   nearly   constant,   though    in- 
creasing somewhat  for  the  greater  values  of  torque.     Any  deviation 
from  the  most  economical  speed  produces  a  decrease  of  efficiency. 
According  to  the  ratio  of  transformation,  differences  from  the  most 
economical  speed  up  to  about  ±  20  per  cent,  can  be  obtained  if  one 
■does  not  care  to  decrease  the  efficiency  by  5  per  cent.    In  this  respect 
the  Winter-Eichberg  single-phase  motor  is  difTerent  from  the  direct- 
current  series  motor.    First,  the  efficiency  of  the  latter  is  good  for  all 
speeds,    and,    secondly,    the   tendency   toward    maintaining   uniform 
power   with    varying  torque   is   lacking   in   the   single-phase   motor. 
In  fact,  the  latter  has  the  reverse  tendency,  since  wherever  torque  and 
speed  change  together,  they  increase  simultaneously.    The  author  then 
compares  the  economy  of  a  pair  of  two  single-phase  motors  with  that 
of  a  pair  of  equivalent  three-phase  motors.     For  the  single-phase 
motor  he  assumes  a  continuous  adjustment  of  the  ratio  of  transfor- 
mation.    The  comparison  is  also  made  for  half  the  normal  speed, 
which   corresponds    to   the    tandem    connection    of    the   three-phase 
motors.     From  his  curves  it  appears  that  at   the  most  economical 
speed  the  single-phase  motor  operates  with  a  higher  power  factor, 
but  a  smaller  efficiency  than  the  three-phase  motor.    For  half  speed 
i>oth  power  factor  and  efficiency  are  better  for  the  three-phase  motor. 


1  ur  ilie  consumption  of  current  the  product  of  eliiciency  and  power 
factor  is  of  decisive  importance,  and  this  product  throughout  is 
better  for  the  three-phase  than  for  the  single-phase  motor,  and  the 
difference  is  even  greater  in  the  case  of  half  speed.  The  efficiency  of 
the  Winter-Eichberg  system  is  in  the  most  favorable  cases  about 
83  to  87  per  cent.,  while  it  is  93.5  per  cent,  for  the  three-phase  motor, 
and  this  value  is  maintained  over  a  wide  range.  The  losses  in  the 
motor  have,  therefore,  in  the  single-phase  motor,  about  double  the 
value  of  the  losses  in  the  three-phase  motor ;  the  single-phase  motor, 
therefore,  must  have  considerably  larger  dimensions  in  order  to  give 
off  the  developed  heat.  The  author  concludes  that  these  conditions 
render  the  value  of  the  regulation  of  the  Winter-Eichberg  single- 
phase  system  without  resistances  quite  doubtful.  As  far  as  can  be 
judged  from  the  published  diagrams  of  the  motor,  the  starting  is 
less  economical  and  the  energy  losses  in  motor  and  transformer  arc 
greater  than  with  the  three-phase  system. — Zeit.  f.  Elek.,  Novem- 
ber 22. 

Testing  of  Generators  by  Air  Calorimetry. — Teelfall. — A  long, 
illustrated  paper  read  before  the  (British)  Institution  of  Electrical 
Engineers  on  a  method  of  determining  the  efficiency  of  generators 
in  cases  in  which  the  ordinary  methods  are  unsuitable.  He  encloses 
the  generator  in  a  non-conducting  casing  and  pumps  air  through  the 
system  at  a  measured  rate.  The  arrangements  are  so  made  that  no 
heat  is  lost  by  radiation.  If,  then,  means  are  available  for  the  rapid 
and  accurate  measurement  of  the  current  of  air,  it  is  only  necessary 
to  ascertain  the  temperature  of  the  air  on  entering  and  leaving  the 
system  in  order  to  find  the  heat  developed  in  the  generator.  The 
efficiency  is  then  given  by  the  ratio  of  the  electrical  energy  developed 
by  the  generator  divided  by  the  sum  of  the  same  electrical  energy 
plus  the  heat  developed  in  the  same  time.  The  main  difficulty  is  in 
measuring  the  air  current,  and  the  devices. for  this  purpose  are  de- 
scribed at  great  length.  The  author  points  out  that  his  method 
shares  with  the  well-known  Hopkinson  test  the  advantage  that  the 
power  lost  is  the  direct  subject  of  measurement,  and  a  considerable 
error  may  be  made  in  this  estimation  without  proportionately  effect- 
ing the  result  for  the  efficiency,  as  long  as  machines  of  high  efficiency 
are  in  question.  For  instance,  if  a  loo-kw  machine  under  full  load 
is  being  investigated  and  the  measured  loss  is  10  kw,  then  the  result- 
ing efficiency  is  100  -^  no  ^  90.91  per  cent.  If  there  should  be  an 
error  in  the  determination  of  the  loss  amounting  to  10  per  cent.,  so 
that  instead  of  10  kw  it  is  really  only  9  kw,  the  efficiency  of  the 
generator  would  be  really  100  -f-  109  :=  91. 74  per  cent.,  and  the 
error  of  the  estimate  would  be  91.74  —  90.91  =  0.83.  Hence,  an 
error  of  10  per  cent,  in  the  measurement  of  the  loss  corresponds  to 
an  error  of  less  than  i  per  cent,  in  the  efficiency  figure. — Lond.  Eler., 
November  27. 

REFERENCES. 

Single-Phase  Motor. — A  reprint  with  illustrations  of  a  British 
patent  applied  for  by  Winter  and  Eichberg  on  October  24,  igo2,  the 
complete  specification  being  accepted  exactly  twelve  months  later. 
An  abstract  of  the  patent  will  be  found  on  another  page  of  this  issue. 
• — Lond.  Elec,  November  27. 

Single-Phase  Motors  with  Commutator.— BLONDEh.— The  first  part 
of  what  appears  to  be  a  serial  on  this  subject.  He  first  describes  the 
various  single-phase  motors  devised  before  1900  and  then  gives  a 
mathematical  theory  of  the  series  motor.     The  article  is  profusely 
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illustrated    by    diagrams    and    is    mainly    mathematical. — L'Eclairage 
Elec,  November  28. 

Induction  Motor  Diagram. — Thomallen. — An  article  in  which  the 
author  says  that  while  the  Heyland  diagram  of  the  induction  motor 
is  simple,  that  of  Ossanna  is  more  exact,  but  the  calculations  based 
upon  it  are  much  longer.  The  author  describes  a  graphical  method 
which  he  believes  to  be  suitable  for  application  to  small  motors.  The 
article  consists  mainly  of  diagrams  and  formulas. — Elek.  Zeit.,  No- 
vember 26. 

Lights  and  Lighting. 

Stage  Lighting. — An  illustrated  description  of  the  lighting  instal- 
lation of  the  new  Gaiety  Theatre  in  London.  Current  is  obtained 
from  three  distinct  sources,  two  of  which  are  interchangeable.  The 
total  number  of  lamps  in  the  building  is  4,703,  exclusive  of  arcs,  for 
which  240  amp.  are  required.  The  stage  switchboard  is  provided 
on  its  extreme  right  hand  with  four  main  switches  fitted  with  carbon 
breaks.  They  control,  respectively,  the  auditorium  lights,  and  white, 
red  and  blue  lamps  on  the  stage.  At  the  top  of  the  board  are  three 
pilot  lamps,  which  indicate  whether  switches  on  smaller  boards  sit- 
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FIG.    I. 

uated  in  other  parts  of  the  building,  are  open  or  closed.  All  lights 
on  the  stage,  as  well  as  the  majority  of  those  in  the  auditorium,  are 
controlled  by  the  stage  board.  Only  one  of  the  two  wires  is  taken 
through  the  stage  board,  the  return  being  connected  through  fuses 
to  a  separate  distribution  board.  Hence,  it  is  impossible  to  get  a 
short  circuit  on  the  board  itself,  as  it  only  controls  one  pole.  In 
connection  with  stage  lighting,  it  is  frequently  necessary  to  put  out 
every  light  with  the  exception  of  a  few  in  the  float  or  a  particular 
batten.  This  constituted  a  difficulty  hitherto  and  has  usually  been 
effected  by  switching  oflf  individual  circuits  separately.  In  the  Gaiety 
Theatre  this  difficulty  has  been  overcome  in  the  following  manner : 
In  series  with  each  circuit  switch  is  a  two-way  switch,  one  pole  of 
which  is  connected  to  the  ordinary  bus-bar  controlled  by  the  main 
switch,  the  other  pole  being  connected  to  a  bus-bar  attached  to  the 
live  side  of  the  main  switch.  Hence,  it  is  possible  to  make  any  circuit 
fitted  with  this  device  independent  of  the  main  switch.  The  whole 
board  controls  3,000  lamps  and  has  a  capacity  of  1,000  amp.     As 


regulating  devices,  24  liquid  resistances  and  33  wire  resistances,  the 
latter  wound  on  asbestos-covered  iron  frames,  are  used.  One  of  the 
wire  rheostats  is  shown  in  Fig.  i,  from  which  it  will  be  seen  that 
connections  are  taken  from  the  winding  at  various  positions  and 
attached  to  contacts  at  the  top.  These  contacts  when  built  up  form 
a  solid  bar  of  alternate  slices  of  copper  and  insulation,  which  pre- 
sents the  appearance  of  a  developed  commutator.  Along  the  bar 
runs  a  rubbing  "jockey,"  which  is  worked  to  and  fro  by  the  regulator 
lever  and  a  counter-weight.  A  device  is  provided  to  prevent  damage 
to  the  last  contact  by  sparking.  Before  the  jockey  gets  to  the  end 
of  the  bar  it  causes  the  circuit  to  be  broken  through  a  tiny  spring 
switch  with  carbon  contacts.  This  switch  closes  again  automatically 
when  the  jockey  is  drawn  back  by  the  counter-weight. — Lond.  Elec, 
October  30. 

Power. 

Motors  for  Power  Presses.— Ylkdv.— An  article  in  which  the 
author  gives  a  long  list  of  commercial  power  presses,  together  with 
the  horse-power  of  electric  motor  required  to  drive  it.  Concerning 
the  connection  of  motor  and  press,  he  is  inclined  to  slightly  favor 
the  belt  drive,  as  it  gives  a  little  elasticity  between  the  motor  and  the 
press,  when  a  quick,  heavy  load  is  suddenly  thrown  upon  it,  as  in 
the  case  of  press  punching  and  stamping.  The  large  coining  presses 
used  by  the  United  States  Mint  in  Philadelphia  for  striking  up  silver 
dollars  exert  a  pressure  of  160  tons  and  run  at  a  speed  of  80  per 
minute,  with  a  7>2-hp  motor.  The  smaller  size  press  for  coining  the 
quarter  dollar  pieces,  which  runs  at  a  speed  of  100  per  minute  and 
gives  a  pressure  of  60  tons,  is  driven  by  a  3-hp  motor;  a  double- 
feed  roll  blanking  press  at  a  speed  of  90  per  minute  requires  a  3-hp 
motor;  a  double-cut-ofif  shear,  3  hp ;  the  10  x  9-in.  rolling  mills  are 
driven  by  a  so-hp  motor  and  the  coin  upsetting  machine  by  a  3-hp 
motor.  This  mint  machinery  is  of  special  design.  Some  factory 
managers  think  it  better  economy  to  run  their  power  presses  in 
groups,  driving  from  one  motor  a  main  line. — Iron  Age,  November  26. 

Traction. 

Repair  Shop.— A  fully-illustrated  description  of  the  repair  shops 
of  the  St.  Louis  Transit  Company.  By  means  of  an  electric  hoist 
a  car  can  be  raised  and  the  truck  run  out ;  twenty-four  tracks  are 
equipped  with  hoists  of  this  kind.  All  new  cars  are  built  with  motors 
which  open  from  above,  so  that  examination  from  the  pit  is  not  re- 
quired. An  electric  transfer  table  is  used  which  takes  its  power  from 
an  overhead  wire.  Some  of  the  special  machines  used  in  the  wind- 
ing department  are  illustrated,  and  also  the  apparatus  for  testing 
the  insulation  of  armatures  by  means  of  transformers.  The  operator 
holds  in  his  hand  a  small  piece  of  light  sheet  iron,  which  will  vibrate 
in  case  there  is  a  short-circuit. — St.  R'y  Jour.,  November  14. 

Paris. — GuERY. — The  first  part  of  a  profusely-illustrated  article  on 
the  electric  installation  of  the  road  Les  Invalides  a  Versailles.  He 
first  gives  the  history  of  the  electric  installation  of  this  line  on  which 
the  third  rail  is  used  with  500  volts  direct  current.  For  transmis- 
sion, three-phase  currents  at  5,000  volts  are  used  and  converter  sub- 
stations are  installed  along  the  line.  The  equipment  of  the  main 
power  house  is  described  in  detail.  It  contains  nine  generators  each 
of  800  kw  and  four  direct-current  exciters.— L'£c/ajVag^  Elec,  No- 
vember 28. 

Single-Phase  Traction.— See  the  abstract  and  reference  under 
"Dynamos,  etc." 

INSTALLATIONS,   SYSTEMS  AND   APPLIANCES. 

Electric  Installations  in  an  Asylum. — An  illustrated  description  of 
the  Portrane  Asylum,  which  is  the  largest  private  lighting  and  power 
installation  in  Ireland.  Power  is  generated  by  three  8o-kw,  250-voIt 
dynaijios.  There  is  provided  a  storage  battery  sufficient  to  provide 
current  for  1,000  lamps  of  8  cp  for  three  hours.  A  motor-driven 
booster  serves  to  charge  the  battery.  Numerous  motors  are  distrib- 
uted over  the  buildings.  There  is  also  a  telephone  system  and  a 
fire  alarm  system  installed. — Lond.  Elec,  October  30. 

Wires,  Wiring  and  Conduits. 

lViring.—RA\WLiNGS.—An  abstract  of  a  paper  read  before  the 
London  Contractors'  Association,  in  which  the  author  proposes  a 
model  specification  for  electric  wiring  and  fittings.  His  object  is 
to  arrive  at  a  standard  specification  carrying  with  it  general  condi- 
tions to  be  known  as  the  National  Electric  Contractors'  Association 
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coiidilioiia  of  cuiitract,  in  order  lu  avoiil  a  rrpctitioii  of  word»  in 
drawing  up  a  spccilicalioii.  Tliis  model  siiiciliiMiiiMi  is  prnilrd  in 
full.  It  relates  to  tlie  various  forms  of  wiring  in  use,  but  dues  not 
include  concentric— Lond.  Llec,  November  6. 

Klectro-Physics  and  Maunhtism. 

rositwe  /oHJ.— TowNStNi).— An  account  of  a  theory  of  the  genesis 
of  ions  by  positive  ions,  and  its  application  to  experiments  with  air 
and  hydrogen.  The  theory  is  founded  on  the  dctcrmiiialion  of  the 
conductivity  iiroducod  between  parallel  plate  electrodes  when  ultra- 
violet light  falls  on  the  negative  plate.  The  potential  reijuircd  to 
produce  a  continuous  discharge  may  be  found  by  his  theory  on  the 
assumption  that  all  the  ionization  is  produced  by  the  collisions  of 
positixc  and  lugativc  ions  with  neulr.il  moliculcs  in  a  uniform  lield 
of  force.  There  is  a  very  good  agreement  between  the  potentials 
thus  calculated  and  the  sparking  potentials  determined  experimentally. 
It  requires  much  larger  forces  to  develop  new  ions  by  the  motion 
of  positive  ions  in  air  than  in  hydrogen.— l'"rom  I'hil.  Mag.,  No- 
vember; in  Lond.  Lice,  November  13. 

Sf>intliarisiot'ic  Phenomena. — Becquerel.— An  account  of  an  in- 
vestigation in  which  he  studied  the  phenomenon  observed  by  Crookes 
in  order  to  determine  to  what  kind  of  radium  rays  it  is  due,  and 
what  physical  process  the  scintillations  represent.  For  the  screens 
he  used  the  hexagonal  zinc  blende  or  diamond  dust.  In  a  strong 
magnetic  fiokl  the  rays  producing  the  scintillations  were  not  de- 
flected. This  confirms  Crookes'  supposition  that  the  rays  producing 
the  sparks  consist  of  positive  electrons.  As  regards  the  nature  of 
the  scintillations,  they  are  in  general  the  more  pronounced  and  vivid 
the  smaller  the  crystals  are  which  compose  the  screens.  The  sparks 
are  most  likely  due  to  cleavages  taking  place  in  the  crystal,  and  not 
to  the  mere  impact  of  the  positive  ions.  There  exists  here  an  analogy 
with  the  scintillations  observed  on  breaking  a  piece  of  sugar. — From 
Coiiiptcs  Rcndus,  October  27. 

Charge  by  Ion  Absorption. — Simpson. — The  permanent  negative 
charge  on  the  earth's  surface  is  due,  according  to  Elster  and  Geitcl, 
to  a  charging  of  the  surface  through  absorption  of  ions  from  the 
surrounding  atmosphere.  The  present  author  points  out  that  this 
theory  rests  upon  an  experiment  by  Zeleny,  which  had  a  diiifercnt 
result  when  repeated  by  Villari.  The  present  author  has  made  a 
series  of  experiments  to  find  the  conditions  under  which  a  conductor 
can  become  charged,  and  to  what  extent  in  consequence  of  ionic 
absorption.  Zeleny's  results  are  best  accounted  for  by  ascribing  a 
higher  rate  of  diffusion  to  the  negative  ions. — From  Phil.  Mag.,  No- 
vember; Lond.  Elec,  November  13. 

Influence  of  Electrodes  on  Colloidal  Solutions. — Hardy. — A  de- 
scription of  an  effect  of  radium  rays  in  producing  a  colloidal  sub- 
stance. Specially  purified  globulin  from  blood  w'as  dissolved  first 
in  a  trace  of  acetic  acid  and  secondly  in  a  trace  of  sodium  hydrate. 
In  acid  the  globulin  moves  in  an  electric  field  from  the  anode  to  the 
cathode,  while  in  alkali  it  moves  from  the  cathode  to  the  anode. 
In  the  former  case  the  globulin  particles  are,  therefore,  assumed  to 
carry  a  positive  charge  and  in  the  latter  case  a  negative  charge.  These 
two  solutions  were  exposed  to  the  radiations  from  radium  bromide, 
and  it  was  found  that  the  electronegative  solution  of  globulin  was 
turned  into  an  opaque  jelly  in  three  minutes,  while  the  electropositive 
solution  became  more  mobile  and  less  opalescent. — From  Proc.  Camb. 
Phil.  Soc.,  October  21 ;  in  Lond.  Elec,  November  13. 

Magnetic  Storm. — A  full  account  of  the  effects  observed  in  Europe 
during  the  recent  magnetic  storm,  together  with  an  editorial  dis- 
cussion of  the  subject.  The  connection  between  sun  spots,  magnetic 
storms  and  intense  earth  currents  is  now  practically  beyond  dispute, 
since  they  are  ahvays  observed  simultaneously,  but  the  first  cause 
01  these  phenomena  is  still  to  be  sought.  At  present  the  hypothesis 
of  Fitz  Gerald  and  Lodge  seems  to  be  the  most  easily  acceptable. 
The  magnetic  storms  are  considered  to  be  due  to  the  actual  projec- 
tion from  the  sun  of  minute  particles  in  enormous  number  flying 
past  the  earth  at  great  speed.  The  fact  now  accepted  that  radio- 
active elements  emit  charged  particles  at  excessively  high  velocities, 
makes  it  easy  to  reconcile  these  views  with  the  present  position  of 
physical  theory.  Moreover,  as  Arrhenius  has  pointed  out,  the  aurora 
borealis  which  usually  accompanies  the  phenomena  of  sun  spots  and 
magnetic  storms  may  be  explained  under  the  same  hypothesis,  for 
the  flying  electrons  would  be  deflected  in  the  earth's  magnetic  field 
and  carried  towards  the  poles.  During  the  recent  magnetic  storm 
the   short   telegraph    lines    were   more   eflFected   than   the   long   ones. 


While  irallic  uii  the  luiiu  cables  of  the  cable  companies  waii  only 
alfci  ti'd  to  a  slight  dei^rrc,  inland  telegraphic  communication  in  Kng- 
laiid  and  France  was  completely  disorgaiii/ed.  The  reason  is  two- 
fold. First,  the  majority  of  the  submarine  cable  companies  use  the 
syphon  recorder,  while  on  land  lines  and  on  the  shorter  cables  the 
Morse  sy.Hlem,  working  through  relay  is  employed.  Secondly,  the 
interpolation  of  condensers  between  the  cables  and  instruments  shuts 
of!  the  steady  part  of  the  current.  As  a  fesult  the  Hrilish  post  office 
lines  were  troubled  with  60  milliamp.,  which  held  over  their  relays 
and  rendered  signalling  impossible,  while  the  syphon  recorders  at 
the  ends  of  the  cables  at  I'orthcurnow  were  recording  perfectly 
legible  messages  just  as  usual,  the  only  eflfect  noticeable  on  the  records 
being  a  displacement  of  the  zero.  Few  measurements  were  made  of 
the  intensity  of  the  earth  currents.  An  actual  electrometer  lest  on  a 
new  section  of  Atlantic  cable  about  i,<xx>  miles  in  length,  shfiwcd  a 
maximum  measured  jiotential  difference  between  the  conductor  and 
sheathing  of  31  volts,  while  the  range  of  variation  of  pressure  was 
somrthing  like  60  volts.  In  other  cases  voltages  of  over  300  have 
been  observed  during  magnetic  storms. — I-oiid.  Elec,  November  6. 

REFERENCES. 

Water  Radioactivity. — Auams. — An  account  of  an  investigation  of 
the  nature  of  the  radioactive  gas  found  in  Cambridge  tap  water  by 
J.  J.  Thomson.  It  possesses  properties  remarkably  similar  to  the 
cinaiialion  of  radium.  The  value  fibtained  for  the  rate  of  decay  is  in 
suflicicntly  good  agreement  with  that  of  radium  emanation  to  make 
it  very  probable  that  the  radioactivity  of  the  gas  is  actually  due  to 
radium  emanation.  Contrary  to  the  opinion  of  Rutherford,  he  suc- 
ceeded in  showing  conclusively  that  a  small  amount  of  radium  ema- 
nation can  be  absorbed  by  water. — From  /^/ii7.  Mag.,  November; 
Lond.  Elec,  November  13. 

Magnetism  of  Basalt. — Allan. — An  abstract  of  a  (London)  Phys- 
ical Society  paper  on  the  magnetism  of  basalt  and  the  magnetic 
behavior  of  basaltic  bars  when  heated  in  air.  The  results  are  given 
of  an  experimental  investigation  in  which  bars  were  cut  from  Eng- 
lish and  German  basalt  and  were  tested  by  means  of  a  magneto  metric 
method  to  determine  their  magnetic  properties  at  temperatures  from 
15  to  800°  C. — Lond.  Elec,  November  6. 

ELECTRO-CHEMISTRY   AND    BATTERIES. 

Sodium. — Letheule. — An  illustrated  article  on  the  sodium  industry 
in  France.  The  electrolytic  process  of  Becker  is  first  described,  the 
electrolyte  being  a  mixture  of  caustic  soda  and  carbonate  of  sodium. 
A  special  device  is  used  for  collecting  the  deposited  sodium  at  the 
top.  The  construction  is  described  in  detail  and  illustrated.  In  the 
second  part  of  the  article  the  electric  process  of  Becker  for  the  man- 
ufacture of  chromium,  manganese  and  sodium  is  discussed.  By 
heating  in  an  electric  distillation  furnace,  sodium  chromate  and  car- 
bon, one  obtains  sodium  which  distills  off  and  is  collected  in  a  con- 
denser, and  chromium  of  excellent  quality  which  is  tapped  from  the 
furnace.  By  treating  mixtures  of  salts,  or  mixtures  of  salts  and 
oxides,  it  is  possible  to  produce  alloys.  By  heating,  for  instance, 
sodium  chromate  and  sodium  aluminate  with  a  sufficient  quantity  of 
reducing  agent,  an  alloy  of  chromium  and  aluminum  is  obtained 
which  remains  in  the  furnace,  while  sodium  distills  off.  Sodium  has 
recently  been  applied  to  the  refining  of  iron  and  other  metals. — Elec- 
trochemical Ind.,  December. 

REFERENCES. 

Electric  Steel  Furnace. — Perkins. — A  description  of  the  Kjellin 
electric  furnace  at  Gysinge,  Sweden,  for  the  manufacture  of  steel. 
The  furnace  is  based  on  the  induction  principle,  as  has  already  been 
noted  in  the  Digest.  The  present  article  gives  detail  drawings  of  the 
design  of  the  furnace  and  data  on  the  cost  of  operation. — Electro- 
chemical Ind.,  December. 

International  Congress  for  Applied  Chemistry. — Danneel  and 
Clement. — A  very  full  account  of  the  proceedings  of  the  electro- 
chemical section  of  the  Berlin  Congress  for  Applied  Chemistry  with 
concise  abstracts  of  all  the  papers  read. — Electrochemical  Ind.,  Sep- 
tember, October,  November,  December. 

Units.  Measurements  and  Instruments. 

Electrical  Units  at  the  St.  Louis  Congress. — An  editorial  discussing 
the  programme  of  the  International  Electrical  Congress  to  be  held 
next  year  in  St.  Louis.  It  is  said  that  while  the  Paris  congress,  in 
1900,  adopted  the  names  of  maxwell  and  gauss  for  units,  yet  in  the 
technical  literature  of  Europe  they  are  not  yet  used  at  all,  and  in 
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the  American  technical  journals  only  to  a  comparatively  small  extent. 
The  reason  is  thought  to  be  that  the  business  man  does  not  need 
names  for  the  magnetic  units,  while  he  needs  them  for  the  electrical 
units  when  he  orders  a  machine  or  charges  for  current,  etc.  Never- 
theless, technical  men  should  appreciate  these  names  for  the  magnetic 
units  on  account  of  their  brevity,  since  it  is  much  easier  to  write  6,000 
gausses  than  6,000  C.G.S.  lines  of  force  per  square  centimeter.  For 
this  reason  the  suggestion  to  adopt  in  St.  Louis  the  names  of  gilbert 
and  oersted  for  the  units  of  magnetomotive  force  and  reluctance, 
will  probably  not  find  any  opposition,  especially  since  the  proposition 
is  made  from  the  United  States,  and  the  two  names  to  be  honored 
are  English  and  Danish  scientists.  It  might,  perhaps,  be  different 
with  the  two  propositions  made  by  the  American  Institute  of  Elec- 
trical Engineers  and  embodied  in  the  two  Institute  papers  of  Carhart 
and  Kennelly  concerning  the  legalized  standard  of  e.m.f.  and  the  in- 
troduction of  ames  for  c.g.s.  (abvolt,  abstatvolt,  etc.).  The  editor 
urges  that  these  propositions  should  be  thoroughly  discussed  in  ad- 
vance of  the  congress,  and  opens  the  correspondence  columns  of  his 
journal  to  such  discussions. — Elek.  Zeit.,  November  26. 

Electric  Pyrometer. — An  illustrated  description  of  a  pyrometer 
made  by  a  British  firm.  It  consists  of  a  coil  of  platinum  wire  wound 
upon  a  cylinder  of  refractory  material  and  usually  fixed  at  the  end 
of  a  long  closed  iron  tube,  where  it  is  protracted  by  a  platinum  shield 
for  measuring  the  resistances  of  the  coil  in  order  to  ascertain  the 
temperature.  Two  different  arrangements  are  used.  One  comprises 
a  differential  galvanometer  and  a  set  of  resistance  coils  and  gives 
readings  in  ohms,  and  the  temperatures  corresponding  thereto  are 
ascertained   by   means  of  special   tables.     The  second  arrangement, 

Diagram  showing 
Bridge  Connection 


FIG.    2. — ELECTRIC    PYROMETER. 

which  is  shown  in  Fig.  2,  is  a  combination  of  a  simple  d'Arsonval 
galvanometer  and  a  Wheatstone  bridge  with  a  circular  resistance  and 
sliding  contact,  and  it  gives  readings  directly  in  thermometric  degrees. 
It  is  claimed  that  both  types  give  very  accurate  readings.  Their 
principal  field  of  application  lies  with  iron,  steel  and  similar  proc- 
esses, the  temperature  of  which  has  to  be  constantly  watched  and 
regulated.  In  the  instrument  of  the  first  type  described  above  a 
change  of  the  resistance  from  10  ohms  to  44.9  ohms  corresponds 
to  a  rise  in  temperature  from  58°  F.  to  2204°  F. — Lond.  Elec,  No- 
vember 6. 

Compensation  Apparatus. — Franke. — An  illustrated  description  of 
forms  of  compensation  apparatus  which  enable  one  to  measure  e.m.f's 
with  great  ease  within  a  very  wide  range,  and  which  are  intended  to 
be  used  not  only  in  the  laboratory,  but  for  tests  of  switchboard  in- 
struments, etc.  The  apparatus  in  its  simplest  form  is  shown  in 
Fig.  3.  The  resistance  wire,  A  B,  over  a  scale  with  100  divisions, 
is  connected  in  series  with  the  rheostat,  CD  (the  resistance  of  which 
is  14  times  that  oi  A  B),  and  an  adjustable  resistance,  R,  and  a  single 
storage  cell,  H,  with  an  e.m.f.  of  about  2  volts.  A  standard  cell,  N, 
with  a  galvanometer  in  series,  is  connected  by  means  of  the  sliding 


contacts,  A'^,  and  K^,  to  two  points  of  the  two  resistance,  A  B  and 
CD.  These  two  points  are  so  chosen  that  their  numerical  values 
correspond  to  the  e.m.f.  of  the  standard  cell;  for  instance,  1.0192 
volt  for  the  Weston  cell.  If,  now,  the  regulating  resistance,  R,  is 
adjusted  until  the  galvanometer  shows  that  no  current  flows  through 
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FIG.    3. 

the  standard  cell  circuit,  then  the  voltage  drop  produced  by  the  ac- 
cumulator current  corresponds  exactly  to  the  numerical  values  on 
the  scale.  If,  therefore,  the  e.m.f.  5"  to  be  measured  is  substituted  for 
the  standard  cell,  N,  and  the  sliding  contacts,  AT^  and  K^,  are  adjusted 
so  that  no  current  flows  through  the  standard  cell  circuit,  the  figures 
on  the  scale  for  K^  and  /v.,  give  the  e.m.f.  S  directly  in  volts.  In  this 
form  the  apparatus  is,  therefore,  suitable  for  measuring  any  e.m.f. 
between  o.i  and  1.5  volts.    In  order  to  apply  the  instrument  to  the 


FIG.  4. 

measurement  of  higher  and  lower  e.m.f's,  the  author  uses  the  fol- 
lowing devices  which  are  riot  new  in  principle,  but  are  said  to  have 
not  been  used  before  in  connection  with  compensation  apparatus. 
For  the  measurement  of  e.m.f's  between  o.i  and  o.ooi  volt,  the 
author  provides  suitable  additional  resistances  which  are  in  a  fixed 
relation  to  the  total  resistance,  IV,  namely,  shunt  resistances  equal  to 
1/9  W  or  1/99  W,  and  series  resistances  9/10  W,  or  99/100  VV,  as 
shown  in  Fig.  4.    The  effect  of  these  resistances  is  a  reduction  of  the 


FIG.  5. 

current  in  the  compensator,  so  that  the  total  voltage  drop  is  now 
only  one-tenth  or  one-hundredth  of  the  original  value.  The  figures 
read  from  the  scale  are,  therefore,  now  to  be  divided  by  10  or  100 
in  order  to  find  the  e.m.f.  5"  directly  in  volts.  For  measuring  an 
e.m.f.  h  greater  than  1.5  volt,  the  arrangement  of  Fig.  5  is  used. 
Four  resistances  of  100,  900,  9,000  and  90,000  ohms  (together  100,000 
ohms),  are  connected  in  series  with  h.  By  inserting  a  plug,  it  is 
easy  to  either  connect  the  terminals  n  to  100,  1,000  or  10,000  ohms ; 
i.  e.,  to  i/iooo,  i/ioo  or  i/io  of  the  total  resistance,  100,000  ohms. 
The  voltage,  n,  can  thus  be  made  to  be  between  0.1  and  1.5  volt  and 
the  compensation  apparatus  gives  the  e.m.f.  h  directly  in  volts,  if 
the  reading  of  the  scale  is  multiplied  by  1,000  or  100  or  10.  Several 
constructions  of  the  apparatus  based  on  these  principles  are  de- 
scribed.— Elek.  Zeit.,  November  26. 

Measuring  the  Frequency  of  Very  Rapidly  Alternating  Currents. — 
Salomonson. — In  a  paper  on  the  variation  of  pitch  of  the  "whistling 
arc,"  caused  by  the  variation  of  the  primary  current,  he  had  given 
some  results  of  measurements  by  Peukert's  method  of  the  frequency 
of  the  so-called  "Duddell  currents,"  a  frequency  of  268,000  periods 
per  second  being  observed.  Duddell  had  recently  remarked  that  a 
measurement  with  Peukert's  method,  giving  a  frequency  of  the 
order  of  100,000  periods  per  second  ought  to  be  distrusted.  The 
author  now  gives  his  reasons  why  he  believes  this  method  to  be  gen- 
erally correct,  although  somewhat  inexact  at  high  frequencies.  He 
has  now  devised  the  following  method  for  measuring  such  high  fre- 
quencies with  greater  accuracy.  The  arc  lamp  is  shunted  by  a  con- 
denser and  a  self-induction  which  is  the  primary  of  a  transformer, 
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tl)C  secondary  briiiK  111  M.-nrs  \Mtli  an  adjii^lablc  cuiidciisci  und  a 
liot-wire  galvaiionu-tfr.  ll  periodic  ciirrriil-.  arc  K'^'x^'atcd  ni  llic 
first  circuit  by  establishing  a  singing  arc,  an  impressed  c.in.f.  will  be 
set  up  in  the  secondary  circuit  und  will  generate  a  current  of  the 
same  frequency  as  tbnt  of  the  original  primary  current.  This  cur 
rent  will  be  a  maxiimim  when  the  n.ilural  fre(|iiency  ol  the  secondary 
circuit  corresponds  with  the  frc(|uency  of  the  impressed  c.in.f.  The 
capacity  of  the  condenser  in  the  secondary  circuit  is  varied  until 
the  ainmcler  shows  a  mnximiini  current  and  thus  indicates  the  con- 
dition of  resonance,  the  ailjuslinent  being  very  easy.  The  frequency 
may  then  be  calculated  from  the  known  self  inductance  and  capacity 
in  the  secondary  circuit.  To  confirm  his  results  the  author  measured 
the  frequency  by  photographing  the  singing  arc  with  the  aid  of  a 
revolving  mirror.  I'rom  Ills  experiments  he  concludes  that  a  current 
in  the  primary  circuit  closely  apiiro.xiuiatcs  a  simi)ie  periodic  current 
without  harmonics  of  any  appreciable  intensity.  He  observed  Mnii- 
soidal  currents  with  a  frequency  of  more  than  ^00,000  pcrindt;  \>ei 
second.— Loud.  Elcc,  November  13. 

KCKERENCES. 

Mojiiu-tomclcr.—CuKvi-.. — An  abstract  of  a  (London)  Physical 
Society  paper.  He  had  previously  found  theoretically  that  the  bend- 
ing of  the  deflection  bar  of  an  ordinary  magnetometer,  under  the 
combined  weight  of  the  bar  and  its  load,  must  increase  the  distance 
between  the  deflecting  and  dctlected  magnets,  during  determination 
of  the  horizontal  force,  to  an  extent  which  is  not  negligible.  He  has 
now  confirmed  this  conclusion  by  direct  observations  made  at  the 
National  Physical  Laboratory  on  a  number  of  magnetometer  bars, 
including  specimens  from  the  leading  makers.  Various  attempts 
have  been  made  to  get  rid  of  the  bending  effect,  but  the  author  believes 
that  if  this  effect  can  be  measured  accurately  it  is  of  minor  import- 
ance.— Lond.  Elcc,  November  6. 

Calomclric  Method  for  Testing  Electrical  Generators. — See  the  ab- 
stract under  "Dynamos,  etc." 

Miscellaneous. 

Presidential  Address. — Gray. — A  full  reprint  of  his  presidential 
address  delivered  before  the  (British)  Institution  of  Electrical  En- 
gineers. In  the  introduction  he  distinguishes  between  an  institution 
as  a  body  for  dealing  with  technical  interests  and  an  association  as 
a  corporation  whose  functions  are  related  to  everything  affecting  gen- 
eral interests.  He  hopes  that  the  (British)  Institution  of  Electrical 
Engineers  will  for  some  time  yet  continue  to  take  an  interest  in 
things  general  as  well  as  technical,  although  in  future  it  will  fall 
back  into  its  proper  function  as  an  institution.  He  then  discusses  at 
some  length  the  influences  of  legislation  on  electrical  enterprises  in 
Great  Britain  and  gives  a  summary  of  the  present  conditions  of 
electrical  engineering.  Exclusive  of  traction  motors,  in  March,  1903, 
lamps  and  motors  equivalent  to  over  14,000,000  lamps  of  8  cp  were 
connected  in  Great  Britain  to  the  mains  of  public  electricity  supply 
undertakings,  London  being  represented  to  the  extent  of  about  5,000,- 
000.  About  300  towns  had  an  electricity  supply,  this  number  includ- 
ing, with  two  exceptions,  all  the  towns  whose  population  exceeds 
100,000.  Exclusive  of  power  companies,  the  public  supply  stations 
had  motors  amounting  to  55,000  hp  connected  to  their  mains.  Mu- 
nicipal undertakings  own  generating  plant  of  a  rated  capacity  of 
320.000  kw,  and  private  undertakings  are  represented  by  160.000.  In 
London  the  companies  are  proprietors  of  about  100,000  kw,  whereas 
the  public  bodies  are  responsible  for  about  28,000.  The  pre-eminence 
of  the  companies  in  London  is  due  to  the  fact  that  they  acted  as  pio- 
neers and  were  first  in  the  field.  The  average  rated  capacity  of  a 
British  station  is  1,400  kw.  Present  tendencies  in  Great  Britain  are 
decidedly  in  favor  of  the  direct-current  system  with  three-wire  dis- 
tribution. The  author  then  gives  a  summary  of  recent  progress  in 
electric  lighting,  power  generation  and  transmission,  traction,  teleg- 
raphy, and  electrochemistry.  He  speaks  of  America  as  the  electro- 
chemical headquarters  of  the  world.— Lond.  Elec,  November  13. 

REFERENCE. 

Slide  Rule.— Barth. — A  fully-illustrated  paper  on  slide  rules  for 
the  machine  shop  as  a  part  of  the  Taylor  system  of  management. — 
Eng.  News,  December  10. 

Telegraphy,  Telephony  and  Signals. 

Wave  Detector  for  Wireless  Telegraphy.— ScnLOZMii.cu.— An  il- 
lustrated description  of  a  new  wave  detector,  the  principle  of  which 
is  based  on  the  fact  that  when  an  ordinary  polarized  cell  (platinum 
or  gold  electrodes  in  dilute  acid)  is  connected  to  an  e.m.f.  slightly 
greater  than  the  e.m.f.  of  decomposition,  so  that  a  continuous  current 


flows  through  the  cell  with  a  slight  devi-lopmrnt  of  gas  at  the  elec- 
trodes, an  ammeter  in  the  circuit  shows  an  increase  of  the  current 
wlicn  electric  waves  reach  the  cell.  This  cfTect  is  very  pronounced  if 
the  electrode  which  is  anode  (at  wiiich  oxygen  is  developed)  is 
made  very  small.  The  author  uses  a  wire  of  o.ooi  mm.  diameter 
and  0.01  mm.  Iciiglh.  The  arr.ingrmcnt  of  the  apparatus  is  shown 
in  the  adjoining  diagram,  in   which   /-  is  the  vertical  wire  provided 
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with  some  inductance  windings,  C  is  a  variable  capacity,  in  shunt 
with  the  polarization  cell,  F,  which  acts  as  wave  detector;  T  is  a 
telephone  and  IV  a  sliding  contact  which  enables  one  to  adjust  the 
e.m.f.  impressed  on  the  ends  of  the  polarization  cell.  The  action  of 
(He  polarization  cell  is  not  yet  explained,  and  it  is  still  an  open  ques- 
tion whether  the  cell  represents  an  ohmic  resistance  or  a  capacity, 
although  the  former  seems  more  probable. — Elek.  Zeit.,  November  19. 
Wireless  Telegraphy. — The  first  part  of  a  long  abstract  of  the 
official  report  of  the  preliminary  International  Wireless  Telegraph 
Conference,  held  in  Berlin  in  August.  There  is  also  an  editorial 
on  this  subject,  pointing  out  that  under  the  present  state  of  the  law 
in  Great  Britain  the  government  has  no  right  to  interfere  with  any 
wireless  telegraph  company  unless  the  company  is  sending  com- 
mercial messages  between  two  stations,  both  within  the  boundaries 
of  the  kingdom.  This  condition  caused  the  position  of  reserve  taken 
up  by  the  British  delegates  to  the  conference.  They  could  only  point 
out  that  the  British  Government  has  no  power  to  impose  the  regu- 
lations ?nd  restrictions  agreed  upon  by  the  other  nations  (with  the 
exception  of  Italy).  It  is  said  that  the  British  Government  cannot 
be  justly  accused  of  want  of  consideration  to  the  claims  of  Marconi 
and  his  associates,  and  that  it  might  now  fairly  turn  its  attention  to 
the  question  of  widening  the  field  of  wireless  telegraphy  by  a  judi- 
cious use  of  a  beneficent  state  control. — Lond.  Elec,  November  20. 


New  Books. 


La  Telegraphie  Sans  Fil.  By  E.  Guarini.  Bruxelles :  Ramlot 
Freres  et  Soeurs.  64  pages,  88  illustrations.  Price,  2.50  francs. 
This  little  volume  is  one  of  a  series  of  little  works  intended  to 
form  a  library  of  industrial  science.  The  text  is  a  reproduction 
of  a  number  of  articles  contributed  to  periodicals  by  M.  Guarini, 
several  of  which  appeared  originally  in  these  columns,  and 
treats  principally  of  Marconi's  achievements  and  the  author's  ex- 
periments in  w-ireless  telegraphy.  The  book  opens  with  a  highly 
complimentary  appreciation  of  Marconi,  and  the  various  chapters 
relate  to  the  origin  and  the  principal  developments  of  the  Marconi 
system,  including  his  experiments  at  Spezzia  in  1897;  between  Eng- 
land and  France  in  1899;  between  Poole  and  St.  Catherines  in  1900, 
and  his  trials  between  Corsica  and  France  in  1901,  and  those  across 
the  Atlantic  in  1901  and  1903.  A  discourse  on  the  propagation  of 
electric  waves  and  the  commercial  value  of  the  Marconi  system  form 
the  concluding  chapters.  It  is  a  very  complete  account  of  Marconi's 
work  and  from  its  favorable  tone  one  might  easily  make  a  guess  that 
Guarini  had  sold  his  patents  to  the  Marconi  interests. 


Tools  and  Machines.     By  Charles  Barnard.     New  York:   Silver, 

Burdett  &  Company.    164  pages,  illustrated.    Price,  60  cents. 

Mr.  Barnard  has  written  a  readable  book  in  conversational  tone 

throughout  so  as  to  hold  easily  the  attention  of  the  reader.    He  deals 

with  the  ordinary  tools  of  the  household,  pointing  out  the  functions 
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of  each,  giving  hints  as  to  the  kinds  of  tool  to  be  used  for  different 
sorts  of  work,  tracing  the  growth  of  the  finished  product  from  pre- 
historic times  and  then  dilating  upon  the  extension  of  the  ordinary 
tool  as  seen  in  power  machines.  This  is  particularly  shown  in  his 
chapter  on  hammers,  where  he  shows  tiiat  the  original  hammer  was 
undoubtedly  made  of  stone,  and  gives  an  interesting  talk  on  the 
manner  in  which  the  hammer  proper  was  first  attached  to  a  handle 
and  then  goes  on  through  the  various  uses  to  which  the  hammer  is 
put  until  he  speaks  of  the  power  hammer.  Other. chapters  on  cutting 
and  boring  tools,  abraders,  etc.,  follow  in  natural  sequence. 

In  addition  to  the  158  pages  that  the  book  contains  there  are  added 
six  pages  of  index,  in  which  over  400  references  are  made  to  tools 
and  appliances  mentioned  throughout  the  book.  It  is  a  useful  book 
in  the  home  where  there  is  a  growing  boy  with  a  mechanical  turn 
of  mind. 


Automatic  Track  Switch  for  Street  Railways. 

A  new  electromagnetic  track  switch  has  been  recently  placed  on 
the  market  by  the  American  Automatic  Switch  Company,  of  New 
York,  the  advantages  of  which  lie  in  its  durability,  simplicity,  cer- 
tainty of  operation  and  safety  from  lightning.  It  is  illustrated  here- 
with in  Figs.  I,  2  and  3.     The  principal  operating  parts  consist  of 
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FIG.    I. — AUTOM.MIC  TRACK   SWITCH. 

but  one  magnet  and  one  steel  cam  plate  for  the  reverse  motion.  The 
magnet  is  immersed  in  a  special  oil  in  a  sealed  case,  giving  it  abso- 
lute protection  from  moisture.  The  switch  may  be  adapted  to  take 
operating  current  either  through  rail  or  overhead  wire. 

The  motorman  on  a  road  thus  equipped  leaves  the  controller  at 
one  or  two  points  while  passing  over  the  breaker  or  insulated  rail. 
If  the  switch  is  right  the  car  passes  over  the  breaker  or  insulated 
rail  with  the  power  off.  This  method  is  very  simple  and  prevents 
the  motorman  from  becoming  careless,  but  it  is  unnecessary  for 
the  motorman  to  memorize  switches  in  order  to  operate  them.  The 
switch  mechanism  is  made  of  the  finest  tool  steel.     There  are  no 


FIG.    2. — SWITCH    MECHANISM. 

wearing  surface  or  pivoted  points,  nor  is  there  any  chance  for 
short-circuits.  As  the  operating  mechanism  is  enclosed  in  a  strong 
sealed  box  placed  under  ground,  no  dirt,  water,  salt  or  ice  can  come 
in  contact  with  the  magnet  or  the  working  parts.  The  cam  plate 
produces  a  semi-lock,  but  does  not  prevent  the  turning  of  the  switch 


with  the  switch  iron.  The  switch  is  easily  accessible  for  inspection. 
It  is  also  stated  that  switch  tongue  splitting  and  car  derailments  are 
impossible.  There  are  no  boxes  on  poles,  as  the  breaker  may  be 
placed  near  the  switch.  The  breaker  is  arranged  to  spring  on  the 
trolley  wire  without  cutting  it. 

One  of  these  switches  has  been  in  practical  operation  for  the  last 
nine  months  at  One  Hundred  and  Forty-ninth  Street  and  Eighth 
Avenue,  New  York,  and  has  given  excellent  satisfaction.  The 
company  also  has  orders  for  installing  these  switches  in  Brooklyn, 
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FIG.    3. — OVERHEAD   CONNECTIOXS. 

on  the  system  of  the  Public  Service  Corporation  of  New  Jersey,  and 
at  Albany,  Utica,  Trenton,  Cleveland  and  other  cities.  Mr.  Aldred 
K.  Warren,  the  consulting  engineer  of  the  Automatic  Switch  Com- 
pany, which  has  developed  this  system,  was  formerly  assistant  engi- 
neer of  the  equipment  of  line  of  the  Brooklyn  Rapid  Transit  Com- 
pany and  for  the  last  year  and  a  half  has  been  one  of  the  electrical 
engineers  of  the  Interborough  Rapid  Transit  Railway  Company. 


Adjuster  for  Incandescent  Lamps. 


A  simple  and  novel  form  of  adjuster  for  incandescent  lamps  called 
the  "Electrogrip"  has  been  placed  on  the  market  by  the  Applied 
Device  Company,  of  56  Harrison  Avenue,  Springfield,  Mass.  It  is 
clearly  illustrated  in  the  two  cuts  herewith,  Figs.  I  and  2.  By  press- 
ing the  arms  or  jaws  of  the  device  toward  the  central  axis,  as  shown 
in   Fig.   I.  the  jaws  open,  and  then  attachment  can  be  made  to  the 


FIGS.    1    AND   2. —  LAMP    ADJUSTER. 

desired  object,  the  springs  at  once  tightening  the  grip  as  they  revert 
to  normal.  In  Fig.  2  the  appliance  is  shown  fixed  on  a  machine  tool, 
enabling  the  workman  to  throw  the  light  just  where  he  wants  it 
without  any  further  bother  as  to  the  adjustment  of  the  lamp.  It  is 
an  "approved"  device. 
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Ml  1'.  A.  lloiiKlitoii,  of  Rochester,  N.  Y.,  lias  assigned  to  the 
I'Mectro  Surgical  liisiruiiieiit  Coinpaiiy,  Rochester,  N.  Y.,  a  patent 
recently  Kraiilcil  tn  liiin  on  a  lurrent  interrupter,  which  is  a  combina- 
tion of  tlic  electrolytic  and  mechanical  break,  and  is  claimed  to  re- 
duce the  amount  of  current  lUiwmn  to  the  minimum,  h'or  very  heavy 
work,  in  connection  with  Rontgcii  ray  coils,  the  current  is  only  from 
14  of  an  ampere  to  4  or  s  amperes,  whereas  it  is  claimed  that  types 
of  interrupters,  such  as  the  Wchnelt,  etc.,  use  a  current  of  from  5  to 
18  amperes  with  no  better  results,  and  constantly  etuIanKoriiiK  the  vital 
parts  of  the  coil  and  tubes.  This  type  of  interrupter  is  double  in  all 
Its  working  parts,  and  is  motor-driven.  There  is  an  alternate  action, 
the  positive  fork  wire  marked  (-f)  entering  at  binding  posts  (i) 
antl  (2)  respectively,  one  acting  while  the  other  is  cut  off  by  the  glass 
sliding  over  the  wire  in  the  liquid;  then  in  one  revolution  of  the  shaft 
the  other  wire  is  exposed  to  the  liquid. 

The  interrupter  will  work  very  slowly,  thereby  giving  momentary 
surges  of  current  through  Rontgen-ray  tubes,  coming  slowly  to  a 
maximum,  then  slowly  receding  to  the  mininuini;  if  the  current  were 
left  at  the  maximum  it  would  fuse  the  anode,  but  moving  slowly,  the 
platinum  anode  has  time  to  cool  somewhat  between  the  surges.  For 
radiographic  work  extremely  clear  negatives  have  been  made  of  the 
hand  with  but  five  of  these  surges ;  more  surges,  of  course,  would  be 
necessary  for  the  denser  parts  of  the  body.    Slower  interruptions  can 
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be  obtained  by  detaching  one  of  the  points  of  the  forked  wire,  there- 
by making  the  interrupter  single-acting.  However,  the  very  rapid 
interruptions  possible  with  the  double  action  make  an  almost  con- 
stant spark  or  flow  of  current  through  tubes. 

This  interrupter  can  be  used  with  any  coils  with  which  interrupters 
are  now  used,  including  tubes  with  thin  platinum  anodes  designed  for 
static  machines. 

It  is  stated  that  the  interrupter  works  equally  well  on  a  }4-in-  or 
a  52-in.  spark  coil.  In  use  with  a  12-in.  coil  a  good,  heavy  discharge 
can  be  obtained  with  from  one  to  two  amperes  to  the  limit  of  the  coil. 
It  also  makes  a  very  efficient  substitute  for  the  rotary  converter  used 
in  transforming  direct  current  into  a  suitable  current  for  cautery 
work;  and  it  provides  a  convenient  means  of  regulating  current 
strength,  thereby  taking  the  place  of  a  rheostat  and  rotary  converter 
for  this  work.  One  of  its  applications  owing  to  the  small  amount 
of  current  consumed  from  the  supply  source  is  in  connection  with 
coils  for  electrotherapeutic  work,  such  as  with  vacuum  electrodes, 
ozone  tubes,  brushes,  ultra-violet  apparatus,  high  tension  coils,  etc. ; 
in  fact,  owing  to  the  small  amount  of  current  and  very  great  amount 
of  voltage,  the  current  is  so  similar  to  that  generated  by  static  appa- 
ratus that,  it  is  claimed,  any  form  of  treatment  possible  with  the 
static  machine  is  possible  with  this  interrupter  in  connection  with  any 
coil.  Owing  to  the  absolute  mechanical  make  and  break  in  connection 
with  the  electrolytic  break,  in  coils  of  }4  to  i-in.  spark  there  is  barely 
enough  current  passing  to  move  the  needle  of  an  ordinary  Weston 
ammeter  graduated  from  o  to  I  ampere.  This  interrupter,  when  used 
with  a  verj'  slow  motion,  gives  a  great  momentary  surge  of  the  in- 
duced current,  then  recedes  to  an  absolute  break,  thus  making  it  appli- 
cable to  wireless  telegraph  apparatus. 


The  accompanyitiR  illustrations  show  several  types  of  panels  and 
eontrolling  devices  recently  placed  upon  the  market  by  the  Ward 
Leonard  Ivlcctric  Company,  of  Uronxville,  N.  Y.  .Some  of  the  im- 
portant features  cited  below  and  shown  in  the  illustrations  were 
developed  to  meet  the  demands  of  variable  sjiecd  motor  control. 

Fig.  I  shows  a  panel  built  for  the  United  States  Government, 
having  a   inunhrr  of   important    features.     It   is   self-contained  and 
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FIGS.    I    .AXD   2. — CON'TROLLI.N'G    P.VNEI.    .\M)    1)I.\GR.\.M    OF    SAME. 

complete.  The  no-voltage  release  magnet  is  connected  across  the 
armature  terminals  and  is  independent  of  the  amperes  in  the  field 
circuit.  This  prevents  the  flying  back  of  the  starting  arm  when  the 
field  is  weakened.  The  overload  device  is  a  positive  protection 
against  overload  at  all  times  and  consists  of  an  independent  inter- 


FIG.   3. — CO.XTROLLIXG  OUTFIT    WITHOUT    SWITCH    AND   FUSES. 

locking  circuit-breaker.  This  prevents  the  "blowing  of  fuses  during 
the  period  of  starting.  Fig.  2  shows  the  diagram  of  connections  of 
the  panel. 

Other  features  are  that  the  field  rheostat  is  so  interlocked  with 
the  starter  that  the  motor  cannot  be  started  under   conditions  of 
weak  field.     This  prevents  the  possibility  of  overloading  the  motor 
armature,   due  to  starting  the  motor  under  load  with  a  weakened 
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field;  the  field  rheostat  has  any  number  of  steps  desired  from  30 
to  150  or  more,  giving  even  control  of  the  amperes  in  the  field  or 
the   speed   of   the    motor;    the   panel    is    water-proof,    fulfilling   the 


FIG.    4. COMBINED    SIAKTER    .\ND    KIEI-D    REGUL.MOR. 

United    States    Government    specifications,    the    most    accurate    and 
strict  of  those  covering  motor  starters. 

Fig.  3  shows  another  type  of  controlling  outfit  without  the  switch 
and  fuses,  but  having  all  the  other  advantages  cited  above,  arranged 
to  meet  the  desired  requirements  as  to  location,  space,  etc.  Fig.  4 
shows  the  starter  and  field  regulator  all  on  one  box.  This  box  has 
the  interlocking  features,  but  has  not  more  than  10  points  of  field 
control. 


The  Evolution  of  the  General  Electric  Transformer. 


The  General  Electric  Company  has  issued  an  interesting  pamph- 
let entitled,  "Fifteen  Years  Experience  in  Transformer  Design,"  in 
which,  after  sketching  the  pioneer  work  of  Faraday,  Ruhmkorflf  and 
Varley  and  Ferranti,  the  story  of  the  evolution  of  the  present  Gen- 
eral Electric  types  is  taken  up. 

The  Thomson-Houston  Company,  predecessor  of  the  General 
Electric  Company,  commenced  the  manufacture  of  transformers  in 
1888-89  with  two  types,  both  employing  the  shell  type  of  core. 
Notwithstanding  the  fact  that  these  transformers  represented  the 
highest  development  in  transformer  construction  of  that  period, 
the  year  1889  witnessed  the  introduction  of  a  new  type,  which  em- 
bodied improvements  in  insulation  and  a  marked  reduction  in  core 
losses.  In  1890,  with  the  experience  gained  from  nearly  thirty  thou- 
sand transformers  installed,  a  new  design  was  produced.  This  em- 
braced a  much  larger  range  of  sizes  than  had  hitherto  been  pro- 
vided, and  employed  more  modern  methods  of  utilizing  insulating 
material  while  giving  again  a  marked  reduction  in  the  iron  losses 
as  shown  on  page  17.  The  shell  type  of  core  was  still  employed. 
Over  fifty-three  thousand  transformers  of  this  design  were  installed 
within  the  six  years  following,  the  average  size  increasing  during 
that  period  from  1. 14  kw  to  3.2  kw. 

The  earlier  transformer  systems  were  all  operated  at  high  fre- 
quency, and  with  the  subsequent  growth  of  low  frequency  plants 
came  a  demand  for  suitable  transformers.  Many  sizes  of  the  new 
transformers  were  operated  at  60  cycles,  but  with  objectionably  high 
core  losses,  and  in  1894  a  transformer  was  specially  designed  for 
60-cycle  service. 

The  Thomson-Houston  Company,  under  the  inspiration  of  Prof. 
Elihu  Thomson,  was  among  the  first  in  the  commercial  use  of  oil- 
cooled  transformers.  The  use  of  oil  in  transformers  not  only  in- 
creased the  value  of  the  insulation  and  prolonged  its  life,  but  also 
provided  a  means  whereby  the  heat  generated  w-ithin  the  core  and 
windings  would  be  conveyed  to  the  surrounding  case  and  readily 
dissipated  into  the  air.  To  employ  the  advantages  thus  afforded,  the 
Thomson-Houston   Company's   transformers   were  as   early  as    1889 


provided  with  oil-tight  cases.  With  its  later  types  the  use  of  oil 
was  again  strongly  recommended,  and  as  the  possibility  of  carrying 
a  greater  load  with  a  given  heating,  and  the  lessened  risk  of  dam- 
age from  lightning  became  recognized,  the  use  of  oil  gradually  in- 
creased, and  to-day  it  is  the  standard  practice  in  the  United  States. 

In  1895  the  engineers  of  the  General  Electric  Company  made  a 
thorough  investigation  of  the  relative  merits  of  various  forms  of 
cores  and  methods  of  winding  and  insulating.  In  this  investiga- 
tion the  designers  had  before  them  the  consideration  of  lessened 
risk  from  accident  as  well  as  the  greatest  economy  of  construc- 
tion and  the  proportioning  of  losses  to  give  the  highest  economy  of 
operation.  It  was  found  that  the  long-neglected  type  of  core  first 
used  by  Ruhmkorfif,  combined  with  concentric  cylindrical  primary 
and  secondary  windings,  gave  a  combination  which  was  most  ex- 
cellent for  transformers  of  small  and  moderate  capacity.  This  form 
was  particularly  advantageous  in  that  the  insulation  between  the 
high  and  low  potential  windings  could  consist  of  an  approximately 
cylindrical  tube  of  simple  construction.  The  result  of  these  investi- 
gations is  the  present  General   Electric   transformer   type. 

Mica,  the  best  and  most  durable  insulating  material,  cannot,  un- 
fortunately, be  bent  around  sharp  corners  without  injury,  and 
cannot,  therefore,  be  made  to  protect  the  sides,  edges  and  corners 
of  the  several  flat  coils. in  a  shell  type  transformer.  In  the  cylin- 
drical insulations  of  the  core  type  design,  however,  it  is  employed 
under  the  best  conditions.  Many  accidents  have  happened  with 
small,  shell  type  transformers,  due  to  the  primary  current  passing 
from  the  core  to  the  secondary.  Owing  to  the  many  complicated 
surfaces  to  insulate  in  a  shell  transformer,  the  designer  is  tempted 
to  reduce  the  instflation  below  the  safety  point  in  the  small  sizes 
where  the  insulation  at  best  must  occupy  a  large  percentage  of  the 
total  available  winding  space.  Since  the  primary  coils  of  the  core 
type  transformer  are  not  adjacent  to  the  core,  this  danger  is 
avoided. 

Low  reactance  is  essential  to  good  regulation.  As  a  result  of 
the  favorable  form  of  winding  space  in  the  core  type  transformer, 
the  required  low  reactance  is  obtained,  it  is  claimed,  without  the 
numerous  subdivisions  of  primary  and  secondary  coils  required  in 
all    but    the    smallest    sizes   of   shell    type   transformers. 

Comparing  the  core  type  and  the  shell  type  designs  of  a  given 
size,  it  is  stated  that  the  former  has  a  much  lower  voltage  per  turn 
of  wire  and  a  far  greater  number  of  turns  in  series.  Consequently 
each  layer  of  wire  may  be  of  considerably  greater  length  without 
increasing  the  voltage  between  layers  over  that  found  in  the  corre- 
sponding transformer  of  the  shell  type.  An  additional  safety  fac- 
tor was  introduced  in  the  new  transformer  by  dividing  the  primary 
into  four  distinct  coils,  each  occupying  somewhat  less  than  one- 
half  the  available  winding  length.  .  After  carefully  scrutinizing 
all  cases  of  transformer  trouble  the  General  Electric  Company's 
engineers  concluded  that  break-downs  within  the  windings  of  oil- 
immersed  transformers  were  generally  due  to  moisture  absorbed 
by  the  fibrous  insulations  before  being  immersed  in  oil.  In  some 
cases  water  had  become  mixed  with  the  oil  and  was  absorbed  by  the 
windings.  To  overcome  this  difficulty  there  was  developed  a  sys- 
tem of  treatment  by  which  the  coils,  first  dried  in  a  vacuum,  are 
thoroughly  impregnated  with  a  specially  prepared  waterproofing 
compound  which,  liquified  by  high  temperature,  is  forced  under 
heavy  pressure  into  every  interstice  of  the  windings.  This  process, 
it  is  stated,  was  first  put  into  permanent  commercial  use  by  the 
General  Electric  Company,  and  was  applied  to  the  new  type  in 
1898. 

When  a  transformer  feeds  a  three-wire  service,  each  portion  of  the 
secondary  winding  must  be  in  intimate  relation  w-ith  the  entire  active 
primary ;  otherwise  unbalanced  voltages  will  be  found  when  oper- 
ating unbalanced  loads.  This  feature  was  fully  investigated  with 
special  reference  to  core  type  transformers,  and  all  such  trans- 
formers designed  for  three-wire  secondary  service  have  been  pro- 
vided with  a  "balanced"  form  of  winding  which  gives  perfect  dis- 
tribution under  all  conditions  of  load. 

The  universal  application  of  series  multiple,  primary  connection 
boards  on  all  sizes  of  lighting  transformers  was  introduced  by  the 
General  Electric  Company  in   1897. 

The  many  improvements  first  offered  to  the  public  in  the  new  type 
of  transformer  were  not  limited  to  the  core  and  windings ;  a  new 
type  of  box  was  adopted  from  which  the  lead  wires  pass  vertically 
downward  from  overhanging  lead  pockets.  The  value  of  this  im- 
provement is  well  demonstrated  by  the  fact  that  this  construction 
has  become  standard. 
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Siniullaiiruusly  willi  tlic  ilc\c-lii|iin<  ihk  which  led  to  the  introduc- 
tion of  the  latest  ly|K*,  the  siibjrct  ci  iransfornier  iron  was  invfsti- 
gateil,  with  regard  to  the  elTecis  of  v..  liilioiH  in  chrniical  an  ilysis, 
treatment  during  inainifaoliirr,  and  s|  1 1  iai  processes  of  Mipplement- 
ary  treatment.  The  object  sought  w.i  i  not  only  an  iniprcjvenicnt 
in  the  initial  quality  of  the  iron  but  inrticularly  a  freedom  from 
that  "fatigue"  or  ageing,  the  serious  nature  of  which  was  even  then 
recogni/cd.*  These  investigalions  and  the  special  processes  de- 
veloped from  them  ha\c  resulted  in  materially  lower  specific  losses, 
a  remarkable  constancy,  and  a  degree  of  uniformity  in  commercial 
prodnciiiin  hitherto  unknown.  In  addition  to  numerous  factory 
tests,  (iver  five  hundred  Irnnsfurmers  h.ivc  been  recalled  from  aclu.il 
ser\ice,  and  the  cure  losses  before  and  after  service  compared. 
The  average  result  shows  a  negligibly  small  percentage  of  "aging" 
or  increase  in  core  loss  while  in  service. 


J5110  Watt 
ii}o  Walts 
173  Walts 
104  Walts 

76  Walls 

48  Walls 

45   Walts 

The  above  table  shows  the  improvement  in  the  core  losses  of 
transformers.  .Ml  ilu-  figures  arc  based  for  comparison  on  60-cycle 
measurements. 
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New  Switch  Pattern  Set. 


The  new  pattern  switch  set  lately  designed  by  Foote,  Pierson  & 
Co.,  82-84  Fulton  Street,  New  York  City,  has  four  groups  of  coils 
consisting  of  10  units,  10  tens,  10  hundreds  and  10  thousands,  and 
with  bridge  arms  of  10,  100  and  1,000  ohms  each. 

The  resistance  is  varied  by  means  of  special  phosphor  bronze 
switches  moving  over  platinum-faced  contact  studs.  The  switches 
consist  of  several  leaves  of  metal  so  arranged  that  each  leaf  comes 
in  contact  successively  and  with  sufficient  pressure  to  insure  abso- 
lute contact.  The  platinum  studs  present  at  all  times  a  bright  sur- 
face, which  does  away  with  the  necessity  of  cleaning.  The  re- 
sistances are  arranged  on  the  decade  plan,  and  the  numbers  on 
the  plates,  as  shown  in  the  illustration,  give  the  reading  direct  of  the 


number  of  coils  in  circuit.  These  plates  are  finished  with  a  black 
metallic  surface  and  filled  in  with  white  letters. 

Keys  for  galvanometer  and  battery  are  arranged  in  circuit,  and 
have  an  adjustable  pressure  screw  which  allows  for  the  adjustment 
of  the  tension  of  the  springs,  also  forming  a  guide  for  the  keys, 
which  keeps  them  from  sliding  off  the  platinum-faced  studs.  Each 
key  has  in  circuit  a  small  single  point  switch  which  throws  in  or 
out  either  of  the  keys. 

A  special  switch  and  binding  post  are  arranged  with  ground  con- 
nection, so  that  either  the  Murray  or  Varley  loop  tests  can  be  made. 
Binding  posts  for  galvanometer,  battery  and  line  are  placed  in  the 
most  convenient  places  for  use.  The  brass  work,  switches,  etc.,  are 
mounted  on  highly  polished  hard  rubber  plate,  and  the  different  cir- 
cuits are  outlined  in  white  on  the  plate,  giving  the  operator  the  ad- 
vantage of  easily  tracing  out  the  different  connections. 

The  set  is  contained  in  a  highly  polished  mahogany  box,  and 
throughout  shows  excellent  material  and  workmanship. 

*  See  General  Electric  Company's  publications.  "Aging  of  Transformer  Iron," 
and  "Sheet   Steel    for   Transformers." 


New  Submarine  ('uhic  Plant. 

The  John  A.  Rocbling's  Sons  Company  has  juht  completed  a  new 
building  which  will  enable  it  to  increase  largely  its  product  of  in- 
.siilated  wires  and  cables  of  all  kinds,  and  will  (irovidc  room  for 
introducing  on  an  adci|uate  scale  the  manufacture  of  submarine 
cablet.  It.  has  made  submarine  cables  for  many  years,  but  this  part 
of  its  business  seems  to  demand  greater  facilities,  and  to  provide 
for  this  one  of  the  largest  and  most  complete  plants  in  this  country 
will  be  installed.  The  new  buildings  arc  located  so  that  shipments 
may  be  made  by  either  water  or  rail,  and  they  will  soon  be  in  a 
piisitioii  to  solicit  the  largest  contracts  in  this  line. 

Both  rubber  and  gull.'i  percha  core  is  used  and  the  company's 
present  large  rubber  plant  will  take  care  of  those  orders  calling  for 
rubber-insul.iled  c.'il)lcs.  T'ornicrly  it  has  imported  gutta  percha  core, 
but  it  is  its  intention  in  the  new  jjlant  to  provide  a  complete  factory 
for  manufacturing  this  core  under  the  direction  of  a  most  competent 
and  experienced  manager,  who  has  had  a  long  and  successful  ex- 
perience abroad  in  this  kind  of  work.  It  is  its  intention  to  so  equip 
the  new  factory  that  submarine  cables  of  any  kind  of  core,  with  any 
description  of  armor,  may  not  only  be  made,  and  to  provide  the 
necessary  apparatus  and  equipment  to  lay  any  of  the  cables  it  man- 
ufactures. 

The  Roebling  Company  will  be  in  a  distinct  position  not  only  in 
the  variety  of  insulations  it  can  furnish,  but  also  from  the  fact  that 
it  will  be  prepared  to  take  contracts  to  turn  over  to  the  purchaser, 
the  submarine  cable  laid  and  ready  for  use.  It  will  also  have  the 
advantage  of  manufacturing  all  the  constituent  parts  of  a  cable, 
viz. :  copper  wire,  insulated  core  and  armor  wire.  This  should  not 
only  reduce  the  cost,  but  it  should  insure  to  the  purchaser  the  very 
best  materials,  all  manufactured  under  one  supervision,  and  for 
which  one  company  will  be  responsible. 

The  Roebling  Company  has  always  undertaken  contracts  boldly 
and  successfully,  and  there  is  no  reasonable  doubt  that  its  new- 
factory  will  soon  be  engaged  on  heavy  government  contracts  for 
this  class  of  materials. 


Small  Multipolar  Motors. 


Among  its  latest  types  of  motors  brought  out  by  the  Fidelity 
Electric  Company,  of  Lancaster,  Pa.,  is  that  shown  in  the  cut, 
built  from  %  to  10  hp,  which  recommends  itself  on  account 
of  its  adaptability  for  back  gearing,  or  for  inverting  for  ceil- 
ing suspension.  The  motors  are  all  multipolar  and  of  moderate . 
speed.  The  body  castings  are  of  cast  steel,  of  the  highest  per- 
meability, the  body  being  cast  in  one  piece.  The  field  coils  are  form 
wound,  dipped  in  a  special  insulating  compound  and  wrapped  with 
varnished  linen,  before  being  taped.  The  armature  is  barrel  wound, 
and  of  the  ventilated  type,  air  ducts  being  provided  from  the  in- 
terior of  the  core  to  the  exterior. 
The  commutators  are  constructed 
of  drop  forged  bars,  and  the  wash- 
ers and  core  of  carbon  steel  to 
withstand  the  strain  of  drawing 
up  in  course  of  construction.  The 
brush  holders  are  so  constructed 
that  the  amount  of  tension  of  the 
spring  can  be  either  increased  or 
reduced  by  moving  the  end  of  the 
spring  in  the  notches  provided  on 
the  back  of  the  holder.  The  sliding  bases  in  the  larger  sizes  are  par- 
allel machined  sliding  bars,  and  in  the  smaller,  the  now  almost  uni- 
versally used  platform  base. 

The  Fidelity  Electric  Company,  Incorporated,  of  Lancaster,  Pa., 
was  formerly  the  Geo.  C.  Towle  Manufacturing  Company,  which 
has  lately  been  reorganized  with  $50,000  capital.  They  began  as 
manufacturers,  in  1896,  of  fan  motors  exclusively,  then  added  a  line 
of  small  pow-er  motors  and  generators,  which  they  have  gradually 
increased  in  capacity.  They  have  lately  added  a  special  type  of  hori- 
zontal boring  mill,  weighing  about  three  tons,  which  reduces  the 
amount  of  machine  work  several  hours  on  each  machine,  allowing 
the  motor  bodies  to  be  faced  and  bored  in  one  operation.  The  total 
floor  space  of  their  buildings  is  12,000  square  feet.  The  officers  of 
the  new  company  are :  C.  F.  Stauffer,  president ;  B.  G.  Stauffer, 
treasurer  and  general  manager ;  M.  S.  Graver,  secretary. 
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NEWS  OF  THE   WEEK. 


Financial   Intelligence, 

THE  WEEK  IN  WALL  STREET.— The  prices  of  stocks  reacted 
after  an  advance  led  by  the  Steel  and  traction  group.  There  was  a 
tendency  on  the  part  of  bearish  interests  to  circulate  unfavorable 
rumors  about  various  properties,  particularly  United  States  Steel 
and  Brooklyn  Rapid  Transit,  which  latter,  together  with  the  other 
tractions,  were  features,  despite  their  later  tendency  to  sell  off. 
Standard  railroad  stocks  were  held  fairly  well,  and  were  less  active. 
On  Thursday  ikooklyn  Rapid  Transit  advanced  to  53->8,  and  other 
members  of  the  traction  group  made  corresponding  gains.  At  the 
close  Brooklyn  Rapid  Transit  had  receded  to  485^,  the  total  number 
of  shares  sold  being  497,700.  The  lowest  point  reached  was  46^4. 
Metropolitan  Street  Railway,  on  sales  of  36,600,  made  a  net  gain  of 
1%  points,  closing  at  I2i]4,  the  highest  and  lowest  quotations  being 
124J4  and  12054,  respectively.  General  Electric  made  a  gain  of  5 
points,  closing  at  165,  after  having  touched  i6o]4.  The  sales  of  this 
stock  aggregated  5,600  shares.  Westinghouse  common  fluctuated 
between  149  and  160,  closing  at  152,  this  being  a  net  gain  of  2% 
points,  15,700  shares  having  been  sold  in  the  course  of  the  week. 
Western  Union  closed  at  87 — a  net  loss  of  f^  point;  American  Tele- 
graph and  Cable  closed  at  81,  this  being  a  gain  of  3V2  points.  Fol- 
lowing are  the  closing  quotations  of  December   15: 


NKW  YORK 


Dpc.  8  Dec.  15 

A  nerican  Tel.  *:  Cable 78  80 

A  iieriran  Tel.  &  Tel 127  125 

A  iiencan  Liist.  Tel 24  23 

Booilyn  Rapid  Transit    ..  ii>H  4Sl>s 

Commercial  Cable 152 

E'eotric  HoHi       20  *2:i 

Electric  Boit  pfd 4ilHi  48 

Electric  Lead  Reduction. .  .  ^  H 

Electric  Vehicle 5H  o% 

Electric  Vehicle  pfd 8  8 


Dec.  8    Dec     1 

Oeneral  Electric 163!^      181 

dudson  River  Tel 

Metropolitan  St.  Ry 120H      121M 

y.  K.  Elec.  Veh.  Trns .. 

N.  Y.  &N.  J,  Tel .' 

Marconi  Tel 

Western  Union  Tel 87"^ 

Westinghouse  com l.S6^      155^ 

Westinghouse  pfd 185         185 


BOSTON. 
Dec.  8     Dec.  15  Dec.  8  Dec    15 

A  nerican  Tel.  &  Tel    127          liiH  Western  Tel.  &  Tel.  pfd.. ..     *82  /i^H 

Cumberland  Telephone. ..  .*115        *11)  Mexican  Telephone  V4  1>« 

E  Hson  Elec.  Ilium 24           231  New  Eneland  Telephone  .   .    120  122 

Gmeral  Electric *    6            163  Mass   Elec.  Ry 20  18J^ 

Western  Tel.  &  Tel  IH          T-i  Mass.  Elec    Ry.  pfd 75  76 

PHILADELPHIA. 
Dec.  8  Dec.l.s  Dec.  8     Dec.  1 

A Tiencan  Railways 42  42k;  Phila.  Traction !)SW 

Elec.  Storage  battery  ....      53           53  Phila.  Klectric  (i'A  6V< 

Elec.  Storage  Hattery  pfd.        53           .53  Phila.  Rapid  Trans 11  10^^ 

Elec.  Co.  of  America 8  8 


CHICAGO. 


Dec.  8    Dec.  15 

Central  Union  Tel 

Chicago  Edison Itlh!  • 

CaicagoCity  Ry 160  159-% 

Ctiicago  Tel.  Co  

Nitional  Carbon       25  20 


Dec.  8     Dec.  15 

National  Carbon  pfd 8'!  iU) 

MetropolitanK.lev.com 17  16 

Union  Traction  5^«  6 

Union  T  Taction  pfd .    .   28  25 

*Asked 


"SOO"  SALE.— All  the  assets  of  the  Consolidated  Lake  Superior 
Company,  capitalized  at  $122,000,000,  and  owned  largely  in  Philadel- 
phia and  Canada,  were  sold  by  auction  this  week  by  Adrian  H. 
Muller  &  Son,  auctioneers,  to  Speyer  &  Co.,  who  were  represented 
by  E.  C.  Henderson,  for  $4,500,000.  Notice  was  served  on  the  auc- 
tioneer by  Receiver  J.  G.  Carruth  of  an  action  which  has  been  begun 
in  the  Supreme  Court  of  New  York  to  set  aside  the  agreement  be- 
tween the  officers  of  the  company  and  Speyer  &  Co.,  which,  if  suc- 
cessful, would  render  the  sale  nugatory  and  void.  A  protest  was 
read  from  Francis  C.  Davison,  who  says  he  owns  lOO  common  and 
50  shares  of  the  preferred  stock  of  the  company.  He  claimed  the 
sale  would  not  be  legal  because  the  agreement  between  Speyer  &  Co. 
and  the  officers  of  the  company  was  made  without  the  authority  of 
the  stockholders.  Notices  of  liens  on  various  properties  were  filed 
by  the  Stanley  Electric  Manufacturing  Company,  Frawley  Bros., 
Colgan  &  Whelan  and  others. 

BELL  TELEPHONE  DIVIDENDS.— Advices  from  Boston  say: 
"There  is  no  question  but  that  there  has  been  selling  of  American 
Telephone  stock  by  prominent  trustee  interests  who  fear  that  the 
'e.xtra'  dividends  are  not  of  long  duration.  The  selling  movement 
in  American  Telephone  became  more  pronounced  when  the  Bell 
Telephone  Company,  of  Philadelphia,  in  which  the  American  Com- 
pany owns  80  per  cent,  of  the  $12,000,000  stock,  reduced  its  dividend 
from  8  to  6  per  cent.,  for  this  action  was  considered  by  the  street 
an  advance  notice  of  a  coming  change  in  American  Telephone  & 
Telegraph  Company's  dividend  policy.  It  can  be  officially  stated, 
however,  that  earnings  of  the  American  Telephone  &  Telegraph 
Company  are  considerably  in  excess  of  last  year,  the  business  never 


in  a  more  prosperous  condition,  and  that  fears  of  reduced  dividends 
on  American  Telephone  stock  have  no  present  basis  in  fact.  Xo 
change  is  in  sight  for  the  next  four  dividends  at  least." 

DIVIDENDS.— The  directors  of  United  Traction  &  Electric  Com- 
pany, of  New  Jersey,  have  declared  the  regular  quarterly  dividend 
of  i]4  per  cent,  on  the  capital  stock,  payable  January  2.  The  direc- 
tors of  General  Electric  have  declared  the  regular  quarterly  divi- 
dend of  $2  on  the  common  stock.  The  United  Gas  Improvement 
Company's  directors  have  declared  the  regular  quarterly  dividend 
of  2  per  cent.  ($1)  on  the  capital  stock,  payable  January  15.  .\  divi- 
dend of  Ij4  pel"  cent,  has  been  declared  on  Roche^^ter  Railway  pre- 
ferred, payable  January  2.  The  directors  of  the  Otis  Elevator  Com- 
pany have  declared  the  regular  quarterly  dividend  of  I'A  per  cent. 
on  the  preferred  stock,  payable  January  15.  The  Bell  Telephone 
Company,  of  Philadelphia,  directors  have  declared  the  usual  quarterly 
dividend  of  ij^  per  cent.,  payable  January  25. 

DENIAL  OF  DEAL. — Referring  to  an  article  in  a  daily  paper 
about  the  merger  of  the  General  Electric  Company  and  the  West- 
inghouse Electric  &  Manufacturing  Company,  Mr.  George  West- 
inghouse authorizes  the  following  statement :  "There  is  no  foun- 
dation whatever  for  the  suggestion  that  the  control  of  the  West- 
inghouse &  Manufacturing  has  passed  into  unfriendly  hands.  On 
the  contrary,  my  friends,  who  are  in  accord  with  me,  and  I  own  a 
good  deal  more  than  a  majority  of  the  shares  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  and  I  may  add  that  thc;e  is  no 
record  of  any  indications  of  dissension  on  the  part  of  any  share- 
holder." 

WESTERN  UNION  EARNINGS.— The  Western  Union  Tele- 
graph Company  issues  its  statement,  partly  estimated,  for  the  last 
three  and  si,x  months  of  the  year,  showing  for  the  half  year  net 
revenues  of  $4,497,196,  as  compared  with  $4,364,504  last  year.  The 
actual  returns  for  the  September  30.  1903,  quarter  were:  Net  reve- 
nue, $2,347,196;  bonds,  interest,  $286,300;  balance,  $2,060,896;  divi- 
dends, $1,217,017;  surplus,  $843,879;  previous  surplus,  $13,019,724; 
total  surplus,  $13,863,603.  The  regular  quarterly  dividend  of  i]4 
per  cent,  is  payable  January  15. 

BOSTON  ELEVATED  ANNUAL.— The  annual  financial  state- 
ment of  the  Boston  Elevated  Railway  Company  shows  an  increase 
in  every  item,  with  the  single  exception  of  a  decrease  of  $1,100  in 
rental  paid  for  the  use  of  the  subway.  Net  earnings  were  $3,699,- 
654,  being  $241,195  greater  than  last  year.  The  aggregate  nnmber  of 
round  trips  was  5,029,453,  and  233,563,578  passengers  paid  fares,  an 
increase  of  11,078,767  passengers  over  the  previous  year.  The  gen- 
eral balance  sheet  showed  total  assets  of  $20,358,058,  and  a  surplus 
of  $2,327,687. 

TELEPHONE  COMPANIES  DISSOLVED.— The  Bell  Tele- 
phone Company,  the  New  England  Telephone  Company  and  the 
National  Bell  Telephone  Company,  on  their  own  petition,  were 
dissolved  as  Massachusetts  corporations,  in  Boston,  on  December  8, 
by  Judge  Hammond,  of  the  Supreme  Court.  The  ground  of  the 
petition  was  that  they  are  not  now  engaged  in  business,  having  been 
superseded  by  a  corporation  or  corporations  organized  under  the  laws 
of  another  State. 

PHILADELPHIA  ELECTRIC  COMPANY.— The  Philadelphia 
Electric  Company,  which  was  chartered  a  year  ago  in  Pennsylvania, 
lias  filed  notice  of  an  increase  of  capital  stock  from  $100,000  to  $2,- 
500,000.  The  company  will  be  controlled  by  the  Philadelphia  Electric 
Company,  a  New  Jersey  corporation,  which  controls  the  electric 
lighting  in  Philadelphia.  The  new  company  will  operate  all  the 
subsidiary  plants  of  the  old  company,  and  its  entire  stock  issue  will 
be  owned  by  the  New  Jersey  corporation. 

BOSTON  EDISON  STOCK.— At  a  directors'  meeting  of  the 
Eastern  Illuminating  Company,  of  Boston,  the  directors  recom- 
mended stockholders  to  authorize  an  issue  of  95.00O  shares  of  new 
stock  to  be  subscribed  for  early  next  year.  This  new  stock  is  to 
partly  capitalize  recent  purchases  of  suburban  properties. 

PEEKSKILL  (N.  Y.)  EARNINGS.— The  earnings  of  the  Peeks- 
kill  Lighting  &  Railroad  Company  for  the  September  quarter  show- 
gross  $19,789  and  net  $9,950.  an  increase  of  $1,011  over  1902.  The 
surplus  is  $8,412,  an  increase  of  $1,868  over  1902. 

ELECTRIC  LIGHT  MERGER.— An  agreement  merging  the 
Plainfield  Gas  &  Electric  Company  and  the  Somerset  Lighting  Com- 
pany has  been  filed  at  Trenton,  N.  J. 
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Commercial   Intelligence. 

rill':  WKKK  LN  I  l< ADI.  -  rr;i<lc  condilions  in  general  are 
favorable,  and  a  satislactory  ami  st■a^()nal)lr  liusiness  is  the  rule. 
'I  Ins  applies  particularly  to  retail  trade  In  the  wholesale  lines  tlie 
usual  season's  (piiet  is  noted,  ami  there  is  some  slaekeniiix  m  indus- 
try. .\  favorable  coiulition  is  the  easing  of  niuney,  which  is  returning 
from  the  country  more  freely,  nIthouKli  there  is  yet  room  for  im- 
provement in  collections.  Railway  eariiiuKs  are  very  satisfactory, 
and  will  show  a  gain  of  fully  5  per  cent,  over  last  November.  The 
November  export  trade  will,  it  is  said,  come  close  to  the  best 
l>revioiis  records.  Seasonable  condiliows,  stock  taking  or  readjust- 
ments to  lessened  demand  are  all  assignable  reasons  for  the  quieting 
«lown  of  outdoor  .iitivily,  such  as  building,  or  for  reduced  rimniiig 
time  or  suspensions  in  a  variety  of  industries  employing  large  num- 
bers of  hands.  The  reduction  in  cotloii  mill  w.iges  now  easily  affects 
tto.ooo  operatives,  and  future  wage  scales  are  the  subject  of  much 
thought  in  the  iron  and  steel  industry.  Cotton  has  weakened  and 
wheat  is  on  the  decline.  In  the  iron  trade  it  is  believed  that  the 
lowest  point  has  be.en  reached,  and  there  is  a  more  hopeful  feeling, 
while  statistics  arc  bearish  the  curtailment  of  production  has  cut  the 
output  one-third  from  the  top.  There  was  no  marked  demand  for 
linished  products.  Copper  showed  some  improvement,  a  large  ex- 
port business  having  been  done.  Home  consumers  are  also  enter- 
ing the  market.  Prices  have  advanced  to  12  to  I2!4c.  for  Lake,  iiJ4 
to  I2C.  for  electrolytic,  iij4  to  iif^c.  for  cathodes  and  casting  stock. 
Bradstreet's  reports  241  business  failures  during  tlic  week  ending 
December  10,  against  2,V)  the  previous  week,  and  247  the  corre- 
sponding week  last  year.  The  liabilities  of  commercial  failures  thus 
far  reported  for  December  amount  to  $5,342,094,  of  which  $2,725,036 
were  in  manufacturing,  $1,970,883  in  trading,  and  $646,175  in  other 
commercial  lines. 

MOTORS  FOR  SILK  MILLS.— The  Nonhern  Engineering  Com- 
pany. 95  Liberty  Street,  New  York,  has  recently  secured  a  contract 
for  a  number  of  motors  to  be  installed  in  the  silk  mills  of  Stelili 
Brothers.  The  High  Point  (N.  C. )  mills,  operated  by  that  concern, 
will  be  equipped  with  eleven  motors  of  various  sizes.  Nine  special 
machines  of  J^-hp  capacity  each  will  be  built  by  the  Northern  people 
themselves,  while  one  motor  of  15  hp  and  one  of  3-hp  capacity  will 
be  furnished  by  the  Commercial  Electric  Company,  of  Indianapolis, 
Ind.  This  equipment  will  be  utilized  in  the  silk  throwing  plant.  The 
Stehli  mills  at  Lancaster,  Pa.,  are  to  have  seven  lo-hp  Commercial 
motors  and  two  of  15-hp  capacity  and  of  same  manufacture.  The 
Northern  Engineering  Company  has  has  taken  orders  for  two  lo-hp 
Commercial  motors  for  installation  in  the  Auger  &  Simon  Silk 
Dyeing  Company's  plant  at  Paterson,  N.  J.  The  Carteret  (N.  J.) 
plant  of  Bery  Moore,  manufacturer  of  paints,  is  to  be  equipped  with 
one  30-kw  Commercial  generator  with  switchboard.  This  outfit  is 
intended  for  lighting.  Large  wiring  contracts  have  also  been  taken 
lately,  especially  in  Paterson,  N.  J.,  where  the  company  reports  it 
has  SDnie  $to,ooo  worth  of  work  on  hand.  ."Xmong  the  wiring  con- 
tracts is  one  for  the  Colt  Building  and  the  Danforth  Free  Public 
Library.  In  New  York  substantial  wiring  orders  have  also  been 
received,  one  of  the  principal  coming  from  the  Knickerbocker  Choc- 
olate Company,  1.133  Broadway. 

NOVEMBER  FOREIGN  TRADE.— The  Bureau  of  Statistics 
report  of  the  country's  foreign  commerce  in  November  shows  the 
largest  monthly  exports  on  record,  with  the  exception  of  October, 
1900.  when  they  amounted  to  $163,389,680.  Last  November  they 
were  $160,455,590.  The  excess  of  exports  is  also  the  second  largest 
in  the  country's  history,  the  excess  in  October,  1900,  being  $92,758,- 
646,  while  last  month's  was  $83,393,784.  The  nearest  approach  to 
last  month's  excess  (w^ith  the  exception  of  October,  1900)  was  in 
December,  1898.  when  exports  exceeded  imports  to  the  amount  of 
$?2. 71 1.455.  Comparing  with  October,  November's  exports  do  not 
show  any  very  substantial  increase,  but  imports  fell  off  about  $4,870,- 
000,  to  which  is  due  the  larger  excess  that  November  shows.  Over 
last  year,  however,  November's  exports  show  a  very  substantial  in- 
crease, while  imports  corespondingly  fell  oflf,  causing  an  advance 
in  the  excess  of  $43,580,000.  The  increase  in  exports  was  entirely 
due  to  agricultural  shipments,  which  advanced  $34,800,000,  which,  in 
turn,  was  caused  by  a  very  heavy  increase  in  cotton  exports.  Non- 
agricultural  shipments  were  only  $450,000  above  last  year.  Be  this 
as  it  may,  it  is  an  excellent  showing  of  the  country's  ability  to  main- 
tain a  large  credit  balance. 

DETAILS  OF  ELECTRICAL  EXPORT.— The  details  of  t\tc- 
trical  export  show  $413,458  of  electrical  machinery  sent  abroad 
during  October,  and  $430,821  of  electrical  appliances  and  instru- 
ments, including  telegraphs  and  telephones.  The  figures  respectively 
for  last  year,  on  instruments,  are  $373,174,  and  on  machinery,  $677,- 
623.  The  total  of  electrical  machinery  exported  in  the  ten  months 
was  $4,288,551,  as  compared  with  $5,076,774  in  1902,  and  $4,916,656 
in  1901.     Electrical  instruments  for  the  ten  months  were  $4,001,863, 


as  compared  with  $3,447,280  in  i(X>2  and  $1,322,034  in  igoi.  The 
total  III  the  I  wo  groups  for  the  tt-ii  months  this  yrar  is  $8,290,414,  as 
compared  with  $8,524,054  in  1902.  In  view  of  lower  prices,  these 
figure.s  show  how  remarkably  well  electrical  export  trade  has  held 
up  this  year;  and  it  will  be  seen  that  it  is  running  along  at  (he 
handsome  rale  of  about  $io,ocxi,ooo  per  annum. 

BIDS  IN  Ni:W  /EALAND.-The  Tramway  Itoar.l.  Chrislchurch, 
New  Zealand,  invite  for  tenders  for  the  complete  installation  of  an 
electric  tramway  system  in  that  city.  Tenders  are  returnable  March 
17,  1904,  Specilicatioiis  and  schedules  may  be  obt.iiiied  on  payment 
of  a  fee  of  £3  for  section,  or  £25  for  the  complete  set,  from  the  oflicc 
of  the  agent -general  for  New  Zealand,  in  I>indon.  The  sections 
are  as  follows:  ,\.  Power  house  e(|uipment,  steam  ))lant.  H.  Power 
house  eqiii|imeiit,  electrical  plant.  C.  Steel  stack.  D.  Traveling 
crane.  Iv  ("uoliiig  lower.  F.  Car  bodies.  G.  Car  trucks.  H.  Car 
motors,  1.  Compressed  air  brakes.  J.  Equipment  of  cars  and  sun- 
dry sup|)lies.  K.  Repair  shop  tools.  L.  (1)  Rails,  fish  [jlales,  fish- 
bolls  and  special  work.  L.  (2)  Permaneiil  way.  M.  (Overhead  con- 
struction. N.  F-jnergency  wagon.  O.  Destination  boxes,  tablets  and 
staflf  boxes.     P.  Life  guards. 

STARK  SYSTEM  IN  CANADA.-The  Stark  Electrical  System, 
Limited,  of  Toronto,  Canada,  notifies  us  as  follows:  "A  new  com- 
pany, the  Stark  T.,  L.  &  P.  System,  Limited  (Telephone,  Light  & 
Power),  capital,  $1,000,000,  has  been  formed  in  Toronto,  Canada,  to 
take  over  the  Humber  Light  &  Power  Company,  Limited,  at  Toronto 
Junction.  The  new  company  will  operate  the  Stark  patents,  whereby 
telephone,  telegraph,  light  and  power  service  is  furnished  from  the 
one  plant  and  over  the  same  circuit.  They  will  greatly  increase  the 
Humber  Light  &  Power  Company's  plant  and  will  immediately  com- 
mence installing  a  telephone  service  in  Toronto  Junction,  for  which 
town  they  have  received  a  franchise.  The  officers  of  the  Stark  sys- 
tem are  H.  Waddington,  president;  A.  M.  Stark,  vice-president  and 
manager,  and  W.  N.  Dollar,  secretary. 

THE  AMERICAN  ELECTRIC  TELEPHONE  COMPANY,  of 
Chicago,  reports  an  unprecedented  number  of  switchboard  ship- 
ments for  the  first  two  weeks  of  December.  The  shipments  reached 
over  2,000  lines  capacity,  and  consisted  mostly  of  the  well-known 
"express"  switchboard  equipments.  A  partial  list  of  the  shipments  is 
given  below :  Stanberry,  Mo.,  two  220-line  express  switchboards ; 
Gravctte,  Ark.,  one  loo-line  express  switchboard;  Russellville,  Ark., 
one  200-line  express  switchboard ;  Buitman,  Mo.,  one  lOO-line  express 
switchboard ;  Sabetha,  Kans.,  one  lOO-line  express  switchboard ; 
Nicholsville,  Ky.,  one  300-line  express  switchboard;  Rushville,  Mo., 
one  loo-linc  express  switchboard;  Clark,  S.  Dak.,  one  lOO-line 
express  switchboard. 

lOO-TON  CR.\NE. — The  extensive  new  railroad  shops  of  the 
Southern  Pacific  Railroad  Company,  at  East  Los  Angeles,  Cal., 
have  been  equipped  with  a  lOO-ton  overhead  traveling  crane  manu- 
factured by  the  Niles-Bement-Pond  Company  and  equipped  with 
Westinghouse  alternating-current  motors.  The  severe  tests  to  which 
the  crane  was  recently  subjected  have  proved  satisfactory  to  the 
Southern  Pacific  officials.  A  95-ton  locomotive  was  lifted  by  the 
hoisting  motors,  which  are  arranged  in  two  50-hp  units  and  addi- 
tional weights  were  piled  on  until  the  chains  were  broken  by  the 
strain  from  the  motors.  There  are  a  third  SO-hp  induction  motor 
and  several  smaller  induction  motors  on  the  crane  operating  aux- 
iliary hoists,  etc. 

FERRACUTE  MACHINE  WORKS.— The  Ferracute  Machine 
Company,  Bridgeton,  N.  J.,  through  President  Oberlin  Smith,  says 
with  regard  to  its  new  plant :  "We  have  built  a  temporary  50  by  100- 
ft.  building  over  part  of  the  ruins  of  our  former  works  and  are 
running  several  new  machines  together  with  some  of  the  old  ones 
that  have  been  repaired.  We  have  also  rented  a  small  machine  shop 
near  by  and  have  built  a  temporary  blacksmith  shop.  With  this 
extemporized  plant  we  are  running  about  half  of  our  usual  force, 
but  hope  to  get  into  a  new  fire-proof  building  after  a  few  months." 

RUBBER-COVERED  WIRE.— Reports  of  all  kinds  are  current 
in  electrical  circles  as  to  the  proposed  pool  in  rubber-covered  wire, 
exclusive  of  armored  and  lead-covered.  A  number  of  the  large 
insulated-wire  manufacturers  are  interested,  it  is  said,  in  this  move- 
ment, which  has  been  on  foot  since  October ;  but  it  cannot  be  learned 
that  the  matter  has  been  brought  to  a  finish  yet.  The  idea  is  to 
check  unhealthy  competition  and  ruinous  price-cutting. 

BIG  OMAHA  CONTRACT.— A  large  contract  has  been  let  to  the 
John  F.  Kelly  Engineering  Company,  Singer  Building,  New  York 
City,  for  a  plant  of  15.000  hp  for  the  Tremont  Canal  &  Power  Com- 
pany, of  Nebraska,  with  a  capital  of  $4,000,000,  in  which  several  in- 
fluential Westerners  are  interested,  for  power  transmission  purposes 
to  Omaha  and  other  cities. 

BIDS  FOR  WATER  WHEELS.— The  Great  Northern  Power 
Company,  Duluth,  Minn.,  will  receive  bids  for  three  water  wheels 
for  its  power  plant,  the  w'heels  to  drive  an  equal  number  of  gener- 
ators. Wheels  of  the  vertical  type  will  be  used.  Bids  for  electrical 
machinerv  will  be  invited  later. 
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The  Telephone. 


GLOlil",  ARIZ.  —  Arrangements  have  been  made  by  tlic  Gila  Valley  &  Globe 
Teleplione  Company  to  extend  its  line  from  Globe  to  Livingstone  and  there  to 
connect  with  the  United  States  government  telephone  line  which  the  engineers 
of  the  geological  survey  will  build   to  Phoenix. 

Rl'.SSFXI.VILLE.  ARK.— The  Russellvillc  Telephone  Company,  with  a  cap- 
ital stock  of  $10,000,  has  been  incorporated  by  R.  M.  Drummond,  Wm.  Rowan, 
A.   Bernard  and  R.  C.   Brown. 

MAIA'KRN,  ARK.— The  Malvern  City  Telephone  Company,  with  a  capital 
stock  of  $8000,  has  been  chartered.  The  incorporators  are  \V.  H.  Cooper,  H. 
A.  Butler,  Louis  Myers,  T.  P.  Frisby,  A.  M.  DufTlc,  M.  M.  Duffle,  D.  C.  Butler 
and  J.   M.   Williams. 

SA.V  I)IE(;0,  CAL.  The  Sunset  Telephone  &  Telegraph  Company  has  de- 
cided to  extend  its  line  from  this  city  across  the  desert  to  the  Imperial  country, 
near  the  mouth  of  the  Colorado  River.  This  is  part  of  a  plan  to  extend  to 
Tucson  and  I'boenix,  Ariz.  Twenty  miles  of  the  line,  between  San  Diego  and 
Ramona  will  be  constructed  at  once. 

ROBERTS,  ILL. — The  Lyman  Telephone  Company,  of  Roberts,  has  been  in- 
corporated with  a  capital  stock  of  $5000,  by  Chris.  Anderson,  F.  S.  Diller  and 
G.  W.   Madden. 

S.WBROOK,  ILL.— The  Arrowsmith  Telephone  Company  has  been  incor- 
porated; capital,  $1200.  The  incorporators  are  Charles  W.  Hurst,  James  A. 
Taylor,   Walter  Johnston. 

YORKTOWN,  ILL.— The  Hoopole,  Yorktown.  Tampico  &  Thomas  Telephone 
Comj)any  has  been  incorporated;  capital,  $4000.  Incorporators:  F.  E.  Toy, 
William   Thomas,   Thomas   Burton. 

LOVINGTON,  ILL. — A  150-drop  Stromberg-Carlson  board  is  operated  by 
the  Gregory  Telephone  Company.  Mr.  C.  A.  Gregory  reports  120  subscribers 
and  50  miles  of  toll  line,  the  subscribers  paying  from  $15  to  $24  per  annum. 

rR.WKLIN,  IXD. — The  Franklin  Telephone  Company  is  considering  a  propo- 
sition to  issue  bonds  for  improvements  to  the  plant. 

.-\.\DERSON,  IND. — The  Central  Union  Telephone  Company  has  leased 
fifteen  rooms  on  the  fifth  floor  of  the  Union  block  in  Anderson  and  an  entire 
new  outfit  will  be  installed. 

COLUMBIA  CITY,  IND.- -Five  hundred  farmers  in  Whitley  County  have 
secured  a  franchise  for  an  independent  telephone  company  in  this  city  and 
county.  This  action  is  a  result  of  a  disagreement  with  the  Home  Telephone 
Company  as  to  rates.  The  capital  stock  is  $25,000.  The  officers  are:  President, 
R.  R.  Scott;  vice-president,  C.  R.  Stoner;  secretary  and  superintendent  of  con- 
struction, John  C.  Pence;  treasurer,  C.   R.  Banks. 

SOUTH  BEND,  IND.— The  Home  Telephone  Company  of  this  city  has 
opened  a  branch  exchange  in  North  Liberty  with  nearly  50  telephones.  The 
company  is  constructing  new  rural  lines  in  German  township  and  has  already 
connected  40  farmers  with  the  South  Bend  exchange.  Early  in  the  Spring 
a  metallic  toll  line  will  be  constructed  between  Bremen  and  Plymouth.  The 
company  is  increasing  its  patrons  at  the  rate  of  50  per  month. 

PRINCETON,  IND.— The  directors  of  the  Princeton  Independent  Telephone 
Company  have  elected  officers  as  follows:  President,  R.  H.  Parratt;  secretary, 
C.  F.  Stevens;  treasurer,  J.  W.  Ewing.  The  company  now  has  connections 
with  2300  telephones  in  Gibson  County,  of  which  550  are  in  Princeton,  the 
other  main  exchanges  being  at  Owensville  with  420  subscribers;  Fort  Branch 
and  Hambstadt  400  each,  and  Frisco  with  320.  New  exchanges  are  being  in- 
stalled at  Patoka  and  Hazleton. 

BLOOMFIELD,  lA. — The  Citizens'  Mutual  Telephone  Company  has  been 
incorporated  here. 

PALMER,  lA. —  Rural  telephone  lines  are  projected  to  Pomeroy,  Pocahontas 
and  to  the  Lizard  settlement.     Mr.  P.  E.  Tall  is  interested. 

DES  MOINES,  lA. — The  American  Telegraph  &  Telephone  Company,  which 
was  recently  incorporated  in  Waterloo  for  $1,000,000,  is  now  constructing  a  line 
between  Waterloo  and  this  city. 

HOPKINSVILLE,  KY.— The  Hopkinsville  Home  Telephone  Company,  of 
Christian  County,  Ttas  been  incorporated  with  a  capital  stock  of  $100,000. 

JACKSON,  MICH. — The  Oceana  Telephone  Company  has  increased  its  cap- 
ital stock  to  $200,000. 

CAN;\NDAIGUA,  MICH. — The  Northwestern  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $1400. 

LAKE  CITY,  MICH.— The  Swaverly  Telephone  Company,  of  Kalkaska,  has 
sold  its  system  in  Missaukee  County.  A  new  company  will  be  organized  to 
operate   the   plant.      Many   improvements  are   contemplated. 

ANN  ARBOR,  MICH. — The  Washtenaw  Home  Telephone  Company  has  filed 
a  trust  mortgage  with  the  Luzerne  County  Trust  Company  of  Wilkesbarre,  Pa., 
to  secure  an  issue  of  $250,000  in  bonds.  The  company  is  planning  to  build  an 
exchange  and  expects  to  start  with  about  1200  subscribers. 

FARIBAULT,  MINN.— The  City  Council  has  granted  a  francliisc  to  the 
Tri-state  Telephone  Company  giving  the  latter  the  right  to  carry  its  lines 
through    this    city. 

.ALBANY,  MO. — The  Albany  Telephone  Company  is  a  mutual  enterprise. 
The  rates  for  business  houses  is  $1.50  per  month,  and  for  private  residences  $1. 
The  company  employs  apparatus  of  American  make,  the  switchboard  having 
400   drops,  300  of  which   are  wired.     Mr.   J.   B.   Foster   is  secretary. 

KANSAS  CITY,  MO. — The  work  of  reconstructing  the  system  of  the  Mis- 
souri &  Kansas  Telephone  Company  has  been  completed.  Within  the  past  eigh- 
teen months  this  work  has  required  an  expenditure  of  $750,000.  The  recent 
fire  in  the  exchange  in  this  city  cost  the  company  nearly  $250,000.  The  recon- 
structed system  is  modern  throughout. 


BUFFALO,  N.  Y. — The  Commercial  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $50,000  to  do  business  in  Erie  and  Cattaraugu* 
Counties. 

STEELE,  N.  D.— Mrs.  E.  AUshouse  has  been  granted  a  franchise  for  a  local 
telephone    exchange. 

PORT  JEFFERSON,  N.  Y.— The  North  Shore  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $7500.  The  incorporators  are  A.  B.  Cop- 
ley, Ralph  J.  Hawkins,  F.  H.  Tuthill  and  Charles  A.  Squires. 

ADA,  OHIO. — The  Ada  Telephone  Exchange  Company  has  purchased  tb« 
Dunkirk  exchange.     It  operates  an   "American"   loo-drop   switchboard. 

BRILLIANT,  OHIO.— The  Ohio  Valley  Telephone  &  Telegraph  Company 
has  been  incorporated  with  a  capital  stock  of  $20,000.  Directors:  J.  G.  Gil- 
christ and  others. 

CANTON,  OHIO.— The  Stark  County  Telephone  Company  is  installing  ad- 
ditional switchboard  and  cables  which  will  increase  the  capacity  to  4000  lines. 
The  company  started  business  in  March,  1902,  with  1900  subscribers  and  now 
has  nearly  3000. 

NORTH  LIMA,  OHIO. — The  Beaver  Telephone  Company  is  preparing  to 
extend  its  system  throughout  Springfield  township.  The  company  has  about  aoo 
subscribers  in  North  Lima  and  has  connection  with  the  lines  of  both  the  Youngs- 
town  Telephone  Company  and  the  Columbiana  County  Telephone  Company. 

CLEVELAND,  OHIO.— The  United  States  Telephone  Company  is  planning 
to  spend  half  a  million  dollars  on  improvements  during  the  coming  year.  The 
company  expects  to  carry  its  trunk  lines  into  new  territory  and  a  great  many 
additional  wires  will  be  strung  on  the  trunk  lines  already  in  operation.  The 
company  now  has  about  18,000  miles  of  wire,  nearly  all  in  Ohio,  and  it  U 
expected  that  about  8000  additional  miles  will  be  put  up.  Wires  now  running 
from  Cleveland  to  Akron,  Toledo,  Columbus  and  Youngstown  are  leased  to 
parties  for  telegraph  service  as  well  as  for  telephone  service  and  the  company 
aims  to  extend  this  double  service  throughout  its  entire  territory. 

WHITE  LAKE,  S.  D.— The  citizens  of  this  place  are  arranging  to  establish 
a  telephone  system. 

HURON,  S.  D.— The  Dakota  Centra!  Telephone  Company  announces  that  it 
has  perfected  arrangements  for  the  expenditure  of  $150,000  for  the  extensions 
in  the  southern  and  central  portions  of  the  state. 

STANTONVILLE,  TENN.— The  Stantonville  Telephone  Company  has  in- 
creased  its   capital   stock   fi;om   $3000  to   $10,000. 

NASHVILLE,  TENN.— The  Roaring  Fork  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $250.  Directors:  J.  K.  Hardin,  J.  N.  Hol- 
brook  and  others. 

COLUMBIA,  TENN. — The  Citizens'  Telephone  Company  is  run  on  the  co- 
operative plan.  The  company  operates  a  400-drop  board  at  Columbia  and  a  100- 
drop  board  at  Mt.  Pleasant,  having  a  total  of  530  subscribers.  The  charges  are 
$1.95  for  business  service  and  $1  per  month  for  residences.  Mr.  C.  J.  Porter 
is    general    superintendent. 

HALLETTSVILLE,  TEX.— A  new  telephone  line  is  being  constructed  from 
this  place  to  the  towns  of  Ezzell  and  Creole. 

SHERMAN,  TEX. — The  Long  Distance  Telephone  Company  has  completed 
connection  between  Sherman  and  Oklahoma  City. 

EL  P.ASO,  TE.X.— The  Southwestern  Telegraph  &  Telephone  Company  has 
announced  through  General  Manager  J.  E.  Farnsworth,  of  Dallas,  that  it  con- 
templates expending  about  $100,000  in  improvements  of  its  El  Paso  system.  It 
will  erect  an  exchange  building,  place  its  wires  underground,  install  a  flash 
light  switchboard,   etc. 

SMITHVILLE,  TEX.— The  Smithville  Telephone  Company  has  been  organ- 
ized here  with  a  capital  stock  of  $10,000.  The  officers  are:  President,  H.  C 
Schumacher;  vice-president,  V.  S.  Robb;  secretary  and  treasurer,  J.  M.  Moore. 
The  new  company  has  acquired  the  telephone  system  which  was  owned  by  A. 
L.   Hills  &   Son,  and  will   make  extensive  improvements. 

SAN  ANTONIO,  TEX.— At  the  annual  meeting  of  the  board  of  directors  of 
the  San  Antonio  Telephone  Company,  the  following-named  officers  were  elected: 
President,  H.  M.  Daugherty,  Columbus,  Ohio;  vice-president,  H.  M.  Aubrey, 
San  Antonio;  secretary  and  general  manager,  D.  A.  Walker,  Columbus,  Ohio; 
superintendent,  A.  L.  Beze,  San  Antonio;  treasurer,  Ferdinand  HerflF,  Jr., 
San  Antonio.  It  is  stated  that  considerable  rebuilding  work  and  extensions 
will  be  made  during  the  coming  year. 

SALT  LAKE  CITY,  UTAH.— Manager  D.  S.  Murray,  of  the  Rocky  Moun- 
tain Bell  Telephone  system,  states  that  the  company  proposes  to  spend  a  large 
amount  of  money  during  the  coming  year  in  extensions  and  the  general  im- 
provement of  the  system.  The  amount  expended  during  the  present  year  in 
improvements   was   $355,000. 

MIDDLEBURY,  VT.— The  Rutland  County  Telephone  &  Telegraph  Com- 
pany has  connections  with  Wallingford,  Plymouth,  Middletown  Springs,  West 
Pawlet  and  Danby,  and  has  118  subscribers.  The  company  has  67  miles  •f 
toll   line,   its  charges  being  $12   a  year. 

LONG  GLADE,  VA. — The  owner  of  the  exchange  at  this  place,  Mr.  J.  T. 
Ewing,  informs  us  that  it  has  64  subscribers,  and  that  a  great  many  small  ex- 
changes will  be  put  up  in  the  future. 

WHEELING,  W.  VA.— The  Belmont  Telephone  Company  has  decided  to 
make  extensive  improvements  to  its  service  in   this  vicinity. 

BUCKHANNON,  W.  VA.  An  injunction  has  been  granted  the  Buck- 
hannon  Telephone  Company  to  restrain  the  Buckhannon  Light  &  Water  Com- 
pany from  building  its  lines  closer  than  10  feet  to  the  telephone  company*! 
wires. 

HINTON,  W.  VA.— A  line  to  connect  Hinton  and  Beckley,  about  26  miles, 
is  under  consideration  by  the  West  Virginia  Telegraph  &  Telephone  Company. 
At  Hinton  there  are  289  subscribers.  The  company  owns  210  miles  of  toll 
line  which  was  practically  all  built  in  the  last   four  years. 
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FAIRMONT,  W.  VA.— The  lytlcm  o(  Ihc  Contnliilatrd  Trlrphoiic  Com- 
pany riiihracri  ij  cxchangrt  and  number*  1100  aiibicribert.  At  (■'airnioiit,  with 
|oo  (lalront,  a  Kellugg  board  of  700  drupa  baa  been  inalalled,  A  line  (rnin 
Fairmont    to   VVaynmlnirg    la  under   conalderaliun.     The   ratea  are   $j»   and   $20. 

IlILO.  EAST  HAWAII. .II.  1.— The  Ilito  &  Hawaii  Telephone  &  Telegraph 
Company  haa  J47  lubacribera.  There  are  four  telephone  cunipaniea  on  the 
{•land,  each  in  ila  own  acparate  dlalrict;  no  conllicting  of  intereata.  The 
illand  ia  completely  covered  with  the  aervlce.  The  rale  in  the  Ililo  dixtrict  la 
94  a  month;  in  the  othrrs  $6.  Subacribeia  in  iiny  ilialrict  have  unlimited 
awitrhing  and  use  of  trlcphonei  in  any  other  diatricl.  The  Ililo  Company  uaea 
metallic  circuila;  the  other  companien  K'ouiidrd  rircuila.  All  of  the  iaianda  are 
connrclrd  by  wirrlena  syatem  of  telegraphy.  Mr.  E.  E.  Kicharda  ia  manager 
of  the  Hilo  &  Hawaii  Company. 

OI'T.WVA,  ONT. — The  civic  telephone  committee  of  the  city  of  Ottawa  haa 
recommended  th«  granting  of  a  franchise  to  the  new  Canadi.in  Telephone  Com- 
pany. The  moin  terms  of  the  proposed  aRreemrnt  .ire  that  the  company  shall 
have  a  franchise  for  31  years;  that  it  shall  pay  $^500  annually  to  the  corpora- 
tion; that  the  rates  shall  not  exceed  $j6  for  ofTicc  telephones  and  $3J  for  tele- 
phones in  private  houses.  A  deposit  of  $5,000  is  to  be  m.ide  by  the  company  as 
a  guarnntee  for  the  satisf-ictory  carrying  out  of  the  ogrecnicnt,  and  40  telephones 
are  lo  be  Riven  free  to  the  city.  The  franchise  will  not  be  an  exclusive  one. 
Mr.    1".   T-conard.  of   New  York,   represented  the  company  before  the  committee. 


Electric  light  and  Power. 


BE.\Tt.).\,  ARK. — The  Electric  Power  &  Ice  Company,  of  Benton,  has  been 
incorporated  with  a  capital  of  $5000.  E.  Y.  Stinson,  president;  W.  C.  Cald- 
well,  secretary. 

SACRAMENTO.  CAT..— The  Sacramento  Kloctric.  Gas  &  Railway  Company 
ia  stated  to  have  secured  the  contract  for  lighting  the  city  at  $7.25  per  lamp 
per    month. 

DURANGO.  COL.— The  Ute  Land,  Light,  Power  &  Water  Company  has 
been  incorporated  with  a  capital  of  $100,000  by  T.  C.  Graden,  R.  E.  Sloan, 
A.  L.   Pace,   Thos.   A.   Ruckcr  and  others,  of   Durango,  as  directors. 

ATL.'VNTA,  GA. — It  is  reported  that  $600,000  will  be  expended  within  the 
next  few  months  by  H.  M.  Atkinson  and  those  interested  with  him  in  improve- 
ments to  the  Georgia  Railway  &  Electric  Company,  the  Atlanta  Gas  Light  Com- 
pany and   other  enterprises  with   which  these   men  are  connected. 

TALLULA,  ILL. — S.  J.  Culbertson,  of  Vandalia,  Mo.,  is  interested  in  the 
eonstruction  of  an  electric  light  plant. 

VENICE,  ILL. — This  city  will  be  equipped  with  a  new  electric  light  service  by 
the  Granite  City  &  Venice  Light  Company  by  January  1.  Lights  will  be  kept 
burning  all  night. 

JOLIET,  ILL. — By  winning  a  condemnation  suit,  the  sanitary  district  trus- 
tees have  procured  all  the  land  needed  for  building  the  water  power  extension 
of  thp  sanitary  canal. 

FAIRMOUNT,  IND.— C.  T.  Parker,  W.  H.  Lindsay  and  others  are  inter- 
ested in  the  construction  of  an  electric  light  plant,  to  cost  about  $150,000. 

ANDERSON,  IND. — The  city  electric  light  board  announces  that  it  will  start 
the  new  municipal  electric  lighting  plant  Dec.  20.  It  has  been  remodelled  at  a 
cost  of  $80,000,  and  includes  many  improvements,  among  which  is  a  steam  tur- 
bine to  drive  the  generators. 

PLAINFIELD,  IND. — The  Public  Service  Company  has  been  organized  and 
incorporated  for  the  purpose  of  building  and  operating  an  electric  light  plant 
and  a  water  works  system  in  this  city.  The  company  has  a  capital  stock  of 
$50,000.     Wm.  B.  Vestal  and  Sanders  Hubbard  are  officials. 

SHOALS,  IND. — A  business  meeting  of  the  directors  of  the  Indiana  Hydraulic 
Company  was  held  last  week  and  plans  and  specifications  for  two  dams  and  as 
many  power-houses  were  passed  on  by  the  directors.  The  plan  of  the  managers 
is  to  erect  two  dams  in  White  River  near  this  city  and  supply  electric  power 
for  interurban  railroads  and  for  small  surrounding  towns  from  the  power-houses 
they  will  erect.  The  directors  of  the  company  are  Jerome  Herff,  Peru,  president 
and  manager;  Joseph  Andrews,  J.  M.  Bergman,  William  Hart  and  W.  A.  Gallup, 
of  Vincennes. 

SALINA,  KAN.— \V.  D.  Whited,  of  Denver,  Colo.,  has  purchased  the  plant 
of  the  Salina  Light,  Heat  and  Power  Company  and  will  rebuild  the  entire 
plant.     He  will  also  construct  a  railway  in  Salina. 

COVINGTON,  KY.— The  Suburban  Electric  Light  Company  has  brought 
autt  to  prevent  the  city  from  building  or  operating  an  electric  light  plant  of  its 
own.  The  citizens  have  voted  to  issue  $75,000  in  bonds  for  the  purpose  of 
building  a  municipal   plant. 

DERIDER,  LA.— The  Derider  Ice,  Light  &  Water  Company  has  been  or- 
ganized here  with  a  capital  stock  of  $50,000  for  the  purpose  of  installing  an 
electric  light,  water  works  and  ice  manufacturing  plant.  W.  O.  Brice  is  pres- 
ident of  the  company. 

ALPENA,  MICH. — The  Alpena  Gas  Light  &  Heat  Company  has  been  in- 
corporated with  a  capital  of  $100,000. 

ST.  IGNACE,  MICH. — Geo.  D.  Wcstover,  of  Cadillac,  has  submitted  a  propo- 
sition to  install  an  incandescent  lighting  plant  at  St.    Ignace. 

MINNEAPOLIS,  MINN.— The  State  Board  of  Control  is  preparing  to  ex- 
pend about  $10,000  in  improving  the  heating  and  electric  light  plants  at  the 
State  University. 


i-ARIHAULT,  MINN.  The  Cunaolidatcd  Caa  ft  Electric  Company,  of  this 
city,  haa  been  leoigaiiiied  under  Ihc  name  of  Conaolldatcd  Gaa  &  Electric 
Lighting  Company. 

I.IVIN<;STON,  MONT.— The  electric  light  plant  in  this  tily  wai  recently 
nlnioat  complclrly  dratroycd  by  lire,  the  Iota  being  about  $ij,ooo,  which  ia  cov- 
ered by  inauiancc.  New  machinery  haa  been  ordereil  and  will  be  inatallcd  aa 
aoon  aa  poaailile. 

JOl'I.IN,  MO. —  It  ia  reported  that  about  $jo,ooo  will  be  expended  for  im- 
proving the  electric  light  plant. 

KIRKLANI).  N.  Y.— The  Kirkland  Electric  Company,  of  Kirkland.  haa 
been  incorporated  with  a  capital  of  $100,000.  Directora:  J.  F.  Wood,  of  Clin- 
ton, and   H.   II.   Sweet.  Utica. 

ALBANY,  N.  Y. — The  Slate  Civil  Service  Commiaaion  announcea  examina- 
tions on  Jan.  9  for  various  positions,  including  an  assistant  electrical  engineer. 
Application  must  be  made  before  Jan.  4  to  the  Chief  Examiner  of  the  Com- 
mission. 

LOUISUURG,  N.  C— Bids  are  wanted  Dec.  21  for  $65,000  light  and  water 
bonds. 

SCOTLAND  NECK,   N.  C. — The  town  commissioners  have  closed  a  contract    ' 
with  the  Standard  Electric  Company,  of  Norfolk,  Va.,  for  the  installation  nf  an 
electric  light  plant. 

MANSFIELD,  OHIO.— The  Mansfield  Railway,  Light  &  Power  Company  has 
obtained  a  25  year  franchise  to  operate  an  electric  lighting  system  in  the  city  of 
■Mansfield. 

BARBERTON,  OHIO.— The  council  has  granted  a  loycar  franchise  to  O. 
C.  Barber  and  associates  to  furnish  electric  light  throughout  the  town.  The 
company  will  erect  a  plant  at  once. 

EAST  LIVERPOOL,  OHIO.— The  American  Sewer  Pipe  Company  is  install- 
ing an  electric  power  plant  in  its  works  here  for  the  purpose  of  illuminating 
the  shops,  supplying  power  for  machinery  and  for  operating  electric  drills  used 
in   mining  clay. 

DELHI,  OHIO. — II.  riatt  lias  completed  plans  for  the  erection  of  a  lighting 
plant  for  the  purpose  of  furnishing  power  and  light  for  the  villages  of  Delhi, 
Home  City  and  Fernbank.  The  matter  has  been  under  consideration  for  some 
time  and  the  plant  will  now  probably  be  built. 

DELAWARE,  OHIO.— The  plant  of  the  Electric  Light,  Heat  &  Power  Com- 
pany was  damaged  by  fire  to  the  extent  of  about  $2000  recently.  The  fire  was 
confined  to  the  boiler  room  and  some  of  the  boilers  were  badly  damaged.  The 
city  arc  light  system  was  interfered  with  for  a  short  time.  The  plant  will  be 
repaired. 

ATHENS,  OHIO. — The  Erner-Hopkins  Company,  Columbus,  Ohio,  has  se- 
cured a  contract  for  the  erection  of  a  municipal  electric  lighting  plant  at 
Athens,  including  a  brick  building,  a  30o-hp  boiler,  a  250-hp  engine,  a  isokw 
generator  and  auxiliary  equipment.  The  plant  is  to  furnish  80  arc  lamps  and 
2000  incandescents. 

BRYAN,  OHIO. — A  new  swindle  is  being  perpetrated  on  farmers  in  Fulton 
County,  Ohio.  Two  men  have  been  soliciting  business  from  farmers  and  offer- 
ing to  install,  at  a  low  figure,  an  electric  light  plant,  that  will  light  a  house 
and  barn  for  twenty  years  without  repairs  or  battery  renewals.  A  contract  is 
signed  which  makes  the  farmer  liable  for  almost  any  amount  on  a  promissory 
note. 

CLEVELAND,  OHIO.— The  Central  Heat,  Light  &  Power  Company,  of 
Cleveland,  have  been  incorporated  with  $10,000  temporary  capital  stock  by  H. 
W.  Jones,  G.  G.  Whitcomb,  H.  H.  Johnson,  F.  B.  Williams  and  George  H. 
Kelly.  The  company  proposes  to  erect  a  central  station  in  the  down-town  dis- 
trict of  Cleveland  to  supply  light  and  power  to  a  number  of  merchants  and 
manufacturing  establishments. 

GUTHRIE,  O.  T. — Manager  Garfield,  of  the  Electric  Light  Company,  is  in 
favor  of  constructing  a  new  electric  light  plant  which  would  probably  cost 
about  $70,000. 

WYALUSING,  PA. — A  franchise  has  been  granted  to  the  Wyalusing  Light 
&  Power  Company  to  furnish  street  lighting.     F.  N.  Davis  is  general  manager. 

ORANGE,  TEX. — S.  C.  Tremble,  of  Hillsboro,  has  acquired  a  large  interest 
in  the  Orange  Ice,  Light  &  Water  Company  and  it  is  reported  that  extensive 
improvements  will  be  made  in   the  electric  light   plant. 

WARTRACE,  TENN." — The  question  of  constructing  an  electric  light  plant 
is  under  consideration  here. 

NEWPORT  NEWS,  VA. — The  city  authorities  are  considering  the  matter  of 
bonding  the  city  for  $200,000  for  the  erection  of  an  electric  light  plant. 

BUCHANAN,  VA.— Mr.  O.  E.  Obersshain,  president  of  the  Batetourt  Tel- 
ephone Company,  Buchanan,  and  associates  are  contemplating  building  a  dam 
across  the  James  River  at  this  point  to  develop  2000-hp  for  electric  light  and 
power. 

BLOOMER,  WIS. — Rasmus  and  Christiansen,  proprietors  of  the  electric  light 
plant  here,  have  installed  a  new  system  and  derive  their  power  from  a  water- 
fall at  Eagle  Point,  seven  miles  from  town. 

ALAMOGORDO,  NEW  MEX.— S.  E.  Pelphrey,  who  has  the  contract  for  the 
construction  of  the  new  electric  light  and  power  plant  at  this  place  has  begun 
work. 

WINGHAM,  ONT. — The  town  has  voted  $28,000  bonds  to  purchase  the  elec- 
tric light  plant. 

OTTAWA,  ONT.— The  Erie  &  Ontario  Development  Company,  of  Welland, 
Ont.,  has  been  chartered  with  a  capital  of  $90,000  to  develop  electric  and  water 
power.  Mr.  D.  \V.  Allen,  of  Buffalo,  N.  Y.,  is  one  of  the  promoters  of  this 
enterprise. 
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The  Electric  kailway. 


HUNTSVILLE,  ALA.— Dr.  H.  J.  Reynolds,  of  Columbus.  Ohio,  is  one  of 
the  promoters  of  an  electric  railway  to  be  built  between  Huntsville  and  Nash- 
ville. 

EUFAULA,  ALA.— The  Eufaula  &  Abbeville  Electric  Railroad  Company  has 
been  incorporated  at  Eufaula.  A  line  28  miles  long,  between  Eufaula  and 
Abbeville,  is  to  be  constructed.  The  incorporators  are  J.  B.  Foy,  B.  B. 
McKenzie,  R.  A.  Ballowe,  C.  A.  Martin,  H.  C.  Holleman,  L.  H.  Braswell.  A 
light  and  power  plant   is   also   proposed. 

GRANGEVILLE,  IDA.— A  meeting  has  been  held  here  at  which  a  committee 
was  appointed  to  look  into  the  advisability  of  constructing  an  electric  street  rail- 
way system.  Secretary  Randolph,  of  the  Lewiston  &  Southeastern  Railroad,  is 
the  chief  promoter  of  the  project. 

WOODRIVER,  IDA.— The  Carbonate  Hill  Mining  Company  has  decided  to 
build  an  electric  railway  from  Ketchum  to  Stanley  Basin,  a  distance  of  about 
60  miles.  There  is  a  great  deal  of  traffic  between  the  two  points,  and  the  com- 
pany expects  to  use  the  road  for  hauling  its  ore  and  supplies  between  the  rail- 
xoad  and  its  mines. 

SPRINGFIELD,  ILL.— The  Illinois  Central  Traction  Company  has  been  in- 
corporated; capital,  $1,000,000;  to  construct  a  road  from  Decatur,  Macon  County, 
to  Spriiigfiekl,  Sangamon  County,  111.  The  incorporators  and  first  board  of  di- 
rectors are  \V.  B.  McKinley,  Charles  Zilly,  B.  R.  Stephens,  F.  H.  Hahn  and 
H.  J.  Pepper,  all  of  Champaign,  111. 

NEW  ALBANY,  IND. — It  is  announced  that  the  Louisville  &  Southtrn 
Indiana  Traction  Company  has  acquired  an  option  on  the  Highland  Railway 
Company's   property. 

INDIANAPOLIS,  IND. — The  officials  of  the  newly  incorporated  Columbus, 
Grensburg  &  Richmond  Traction  Company  announce  that  contracts  to  build 
the  line,  power  house  and  shops  will  be  made  this  winter,  work  to  begin  in 
early  spring. 

M.^DISON,  IND. — It  is  announced  that  the  Southern  Traction  Company,  of 
Indiana,  represented  by  Messrs.  Hubbard,  Yoder  and  Romingcr,  of  Indian- 
apolis, has  purchased  the  plant  and  property  of  the  Madison  Light  &  Railway 
Company,   of   Madison. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Cincinnati  Traction  Company 
has  decided  to  equip  the  line  with  double  tracks  and  the  third-rail  system. 
From  Indianapolis  to  Cincinnati  in  three  hours  is  the  time  the  officials  promise 
to  carry  passengers,  a  schedule  faster  than  that  of  the  steam  roads. 

RUSHVILLE,  IND.— The  directors  of  the  Indianapolis  &  Cincinnati  Trac- 
tion Company  have  decided  to  enlarge  the  power  house  under  construction 
here  sufficiently  to  give  room  for  another  battery  of  boilers.  This  will  give 
the  company  much  more  power,  making  the  total  energy  available  under  present 
plans  about  4000  hp.  This  increase  was  made  necessary  by  reason  of  having 
purchased  the  Shelbyville  line. 

CAMDEN,  ME.— Editor  D.  N.  Thayer,  of  the  Rockland,  Me.,  Star,  writes 
under  date  of  Dec.  3  that  while  the  survey  of  the  newly  proposed  18-mile  trolley 
line  from  Camden  to  Belfast  has  been  practically  completed  by  W.  B.  Getchell, 
chief  engineer,  who  resides  in  Augusta,  no  estimates  for  the  construction  con- 
tracts or  equipment  has  been  asked  for  as  yet  and  in  fact  been  considered  by 
the  directors,  no  meeting  having  been  held  for  such  a  purpose.  It  is  not  believed 
that  the  road  can  be  completed  or  in  full  operation  before  the  latter  part  of 
next  year  at  the  earliest. 

PITTSFIELD,  MASS.— President  Gellett,  of  the  Berkshire  Street  Railway 
Company,  announces  that  his  company  is  ready  to  build  an  electric  railway 
from   Pittsfield  to   Lenox,   if  suitable  locations  on   the   highway  can  be  secured. 

WILLIAMSTOWN,  MASS.— The  Hoosac  Valley  Street  Railway  Company 
has  filed  a  petition  with  the  Selectmen  of  Williamstown,  asking  for  locations 
from  the  terminus  of  its  present  line  to  the  Massachusetts-Vermont  State  line. 
The  proposed  extension  is  to  be  a  part  of  the  line  to  Bennington,  Vt.,  and 
Troy,  \.  Y.,  and  would  provide  street  car  service  for  Westonfield,  Williams 
College.  A  petition,  asking  that  the  franchise  be  not  granted  has  been  cir- 
culated. 

BATTLE  CREEK,  MICH.— The  Grand  Rapids  &  Southern  Michigan  Trac- 
tion Company,  which  was  incorporated  last  June  with  a  capital  stock  of 
$1,300,000,  will  soon  be  prepared  to  consider  propositions  for  the  handling  and 
sale  of  its  bonds. 

VIRGINIA  CITY,  MONT.— A  company  has  been  organized  here  for  the 
purpose  of  building  an  electric  railway  connecting  the  Ruby  Valley  with  Dillon 
and  the  Oregon  Short  Line.  A  power  plant  will  be  established  somewhere 
along  the  route  of  the  proposed  line. 

ST.  LOUIS,  MO.— Contracts  have  been  let  by  the  Imperial  Transit  Com- 
pany, of  St.  Louis,  for  an  equipment  of  30  automobile  electric  busses,  which, 
during  the  World's  Fair  period  and  after,  are  to  transport  passengers  to  and 
from  the  World's  Fair  grounds.  The  Western  Electric  Company  will  furnish 
the  motors.  The  busses  are  to  be  built  by  the  American  Car  Company.  The 
new  company  is  to  be  managed  by  Thomas  M.  Jenkins,  formerly  general  man- 
,^ger  of  the  St.  Louis  &  Suburban  Railway  Company,  who  is  also  president  of 
the  new  corporation.  The  company  is  capitalized  for  $600,000.  The  automobile 
busses  are  to  be  run  on  a  "no  seat,  no  fare"  basis." 

LINCOLN,  NEB. — The  Lincoln  Traction  Company's  property,  comprising 
practically  the  entire  street  car  system  of  the  city,  was  sold  at  auction  Dec.  i 
in  foreclosure  proceedings  to  satisfy  a  tax  lien  of  the  city  of  Lincoln.  Charles 
A.  FrueaufF,  a  stranger,  bought  the  property  on  a  bid  of  $1,160,000. 

JERSEY  CITY,  N.  J.— The  Public  Service  Corporation  has  decided  to  order 
fireproof  cars  for  the  tunnel  under  the  Hudson  River,  now  nearly  completed. 
The  tunnel  referred  to  consists  of  two  parallel  tubes,  each  of  which  will  ac- 
commodate   a   single   trolley   track.      The   entire   length   of   the   tunnel   from   the 


foot  of  Thirteenth  Street,  jersey  City,  to  Morton  Street,  on  the  New  York 
side,  is  9200  ft.,  and  of  this  distance  5600  ft.  are  under  water.  The  depth  o£ 
the  tunnel  from  the  surface  varies  from  60  ft.  at  the  water's  edge  on  both  side* 
to  100  ft.  in  the  center.  The  company  is  sanguine  that  the  tunnel  will  be  ready 
for  passengers  by  Jan.  i,  1905. 

NEW  YORK,  N.  Y.— The  Interurban  Street  Railway  Company  has  replaced 
the  old  horse  cars  on  the  Fourteenth  Street  lines  with  up-to-date  cars  of  the 
ilectric  conduit  type.  The  change  is  greatly  appreciated  by  the  numerous  wom- 
en patrons  of  the  roads  in  question,  who  frequent  that  shopping  district. 

MANSFIELD,  OHIO.— The  promoters  of  the  proposed  Mansfield  &  Mt. 
Vernon  Railway  are  securing  estimates  on  the  cost  of  electrical  equipment  for 
the  proposed  line. 

CORTLAND,  OHIO.— C.  G.  Phillips,  of  Cortland,  is  promoting  an  electric 
railway  from  Jefferson  to  a  point  on  the  proposed  Cleveland  &  Sharon  Railway. 
This  line,  if  built,  will  form  direct  connection   from  Cleveland  to  Jefferson. 

DAYTON,  OHIO.— The  Dayton  &  Kenton  Traction  Company  has  com- 
pleted arrangements  for  refinancing  the  project,  and  it  is  stated  that  a  contract 
has  been  closed  whereby  construction  work  on  the  line  will  start  at  once. 

WAUSEON,  OHIO.— The  Ohio  Northern  Traction  Company,  capital  stock 
$10,000,  has  been  incorporated  by  H.  C.  Coy,  W.  W.  Campbell,  C.  E.  Bennett, 
S.  A.  Wright  and  D.  K.  Shoop.  The  company  proposes  to  build  an  electric 
railway  from  Defiance  to  Wauseon. 

DAYTON,  OHIO. — The  Dayton  &  Germantown  Traction  Company  baf 
changed  its  name  to  the  Dayton,  Germantown  &  Middletown  Traction  Company. 
Considerable  work  has  been  done  on  the  line,  and  it  is  now  planned  to  build 
an  extension  to  Middletown.     J.  O.  Arnold  is  president  of  the  company. 

COLUMBUS,  OHIO. — Surveys  have  been  completed  for  the  extension  of  the 
Columbus,  New  Albany  &  Johnstown  Railway,  and  it  is  probable  that  construc- 
tion work  will  be  started  tliis  winter.  At  present  Johnstown  is  60  miles  from 
Columbus  by  steam  road.  The  route  by  the  electric  road  will  be  27  miles  long. 
CLEVELAND,  OHIO.— A  resolution  has  been  passed  by  the  City  Council 
providing  for  the  erection  of  seven  shelter  houses  in  various  portions  of  the 
city.  All  of  the  corners  are  important  transfer  points  on  the  lines  of  the 
Cleveland  Electric  Railway  Company.  The  city  erected  two  such  shelter 
houses  on  the  Public  Square  about  a  year  ago. 

READING,  PA.— The  AUentown  &  Reading  Traction  Company  has  secured 
the  right  of  way  for  its  new  branch  between  Lyons  and  Alburtis.  The  con- 
struction of  the  line  will  be  begun  in  the  spring. 

BLOOMSBURG,  PA.— All  the  right  of  way  for  the  Danville-Bloomsburg 
Electric  Railway  has  been  secured,  and  actual  construction  work  will  be  com- 
menced early  in  the  spring.  Contracts  have  been  awarded  and  material  will  be 
delivered  during  the  winter. 

JACKSON,  TENN. — Prominent  citizens  of  Jackson  have  secured  a  charter 
for  a  railroad  from  Jackson  City  to  Kansas  City,  Mo.  The  charter  provides  that 
it  may  be  operated  by  steam  or  electricity.  The  capital  stock  is  $2,000,000.  The 
incorporators  are  Judge  H.  W.  McCorry  and  Rush  A.  Persons. 

MEMPHIS,  TENN. — The  development  of  the  Shelby  County  Traction  Com- 
pany's project  to  build  an  interurban  railway  from  Memphis  to  Collierville,  a 
distance  of  25  miles,  is  now  on  in  earnest.  I.  B.  Hudson,  general  manager; 
Lewis  S.  Proctor,  consulting  engineer,  and  J.  A.  Omberg,  chief  engineer,  are 
examining  the  country  between  the  two  places  to  determine  upon  the  most 
advantageous  route. 

RICHMOND,  VA. — There  is  a  movement  on  foot  to  build  an  electric  railway 
from  Richmond  to  Urbana,  a  distance  of  50  miles.  The  proposed  route  is  now 
being  surveyed.     John  C.  Robinson  is  interesting  capital  in  the  enterprise. 

NORFOLK,  VA. — The  stockholders  of  the  Chesapeake  Transit  Company 
have  increased  its  capital  to  $1,000,000.  The  company,  which  operates  a  trolley 
line  from  Norfolk  to  Lynn  Haven  Inlet,  Cape  Henry  and  Virginia  Beach,  pro- 
poses to  make  an  extensive  improvement  by  next  summer,  which  will  include 
the  double-tracking  of  the  entire  line,  a  distance  of  24   miles. 

WALLA  WALLA,  WASH.— The  Northwestern  Gas  &  Electric  Company 
has  under  contemplation,  it  is  reported,  the  building  of  an  electric  railway  sys- 
tem here.     An  electric  plant  will  also  be  erected  on  the  Walla   Walla  River. 

MILWAUKEE,  WIS.— The  Milwaukee  Heat,  Light  &  Traction  Company 
has  begun  condemnation  proceedings  for  the  extension  of  its  line  from  Hale's 
Corners  to  Muskego  Center.  This  extension  calls  for  about  6  miles  of  track. 
GUAYMAS,  MEX.— G.  A.  Albert,  of  Utica,  N.  Y.,  is  at  the  head  of  a  pro- 
ject to  build  an  electric  railway  from  this  place  across  the  Sierra  Madras  to 
the  city  of  Chihuahua,  Mexico,  a  distance  of  about  300  miles.  He  claims  to 
have  made  considerable  progress  in  the  preliminary  arrangements  for  the  enter- 
prise. It  is  stated  that  the  road  will  pass  through  a  rich  mineral  country. 
Application  will  be  made  to  the  Mexican  eovernment  for  a  concession  for  the 
enterprise. 

ST.  THOMAS,  ONT. — The  first  year's  working  of  the  electric  street  railway, 
of  the  city  of  St.  Thomas,  Ont.,  as  a  municipal  service,  has  resulted  in  a  prac- 
tical balancing  of  the  accounts.  This  showing,  in  view  of  the  fact  that  the  whole 
system  has  been  transformed  into  an  up-to-date  one,  is  considered  very  satis- 
factory. 

OTTAWA,  ONT. — The  proposed  electric  railway  between  Toronto  and  Ottawa, 
by  way  of  Kingston,  which  has  been  in  contemplation  for  the  past  two  years, 
will  soon  begin  to  take  form.  The  company  proposes,  also,  to  furnish  cheap 
electricity  for  power  purposes  thereby  booming  manufacturing  industries  in  the 
towns  and  cities  through  which  its  line  will  pass.  Mr.  A.  E.  Pard,  of  Boston, 
Mass.,  is  interested. 

MONTREAL,  QUE. — An  electric  railway  is  projected  on  the  north  shore  be- 
tween Montreal  and  Ottawa.  Among  the  promoters  are:  Thos.  Christie,  J.  A- 
C.  Ethier,  F.  O.  Dugas,  Senator  Domville,  Kings,  N.  B.;  J.  D.  Wells,  Toronto; 
W.  A.  Weir,  Hon.  Mr.  Mathieu.  A  meeting  of  the  shareholders  for  the  pur- 
pose of  electing  a  board  of  directors  will  be  held  on  Jan.   12. 
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LEGAL. 


TIIK  I.OCI1K  INSULATOR  COMI'ANV,  of  In.lianupi.lii,  Ohi.i  hai  l.lrcl 
■  pcliliun  (or  an  injunction  aRainit  the  New  I.rxington  Iliuli  Voltage  Porce- 
lain Coiii|>iiny,  of  New  Lexington,  Ohio,  claiming  that  the  latter  liai  infringeil 
on  certain   iniulalor  palenli.     The  company   wanta  an  accounting  and  damagei. 

WESTKKN  UNION  TELKPIIONE  ROYALTY.— The  American  Telephone 
ft  Telegraph  Company  hai  decided  not  to  aik  for  a  rehearing  hcforc  the  United 
State!  Court  of  Apprala  in  the  Western  Union  Hell  Telephone  royally  case 
which  was  decided  in  favor  of  the  plaintiff  Oct.  7,  laft.  Couniel  for  the  Amer- 
ican Telephone  Company  hits  notified  couniel  of  the  Weitern  Union  Telegraph 
Company  to  that  efTect.  It  appeara  that  the  American  Telephone  Company 
wai  given  thirty  duyt  in  which  to  petition  for  a  rehearing,  which  wai  extended 
by  content  of  the  plainlifT  to  Dec.  4.  The  next  atep  in  the  case  will  be  the 
appointment  of  an  auditor  by  the  court  to  determine  the  p.-iyment  to  be  made 
by  the  American  Telephone  Company,  or  a  petition  for  a  writ  of  certiorari  for 
a  trial  before  the  Supreme  Court. 

n.M.LAS,  TKX.— T.  L.  Marsalis,  formerly  of  Dallas,  but  now  of  New 
York  City,  has  fded  suit  in  the  Federal  Court  for  the  northern  district  of 
Texas  against  the  Northern  Tex.is  Traction  Company  owners  of  the  Dallas 
&  Fort  Worth  Interurban  Railway,  for  one-tenth  of  all  the  stock  and  bonds, 
aggregating  $3,500,000,  or  in  lieu  thereof  $200,000  in  money.  The  suit  is 
based  on  contracts  claimed  to  have  been  made  between  M.irsalis  and  George  T. 
Bishop  and  associates,  a  syndicate  of  Cleveland,  Ohio,  capitalists,  who  organ- 
ized the  Northern  Texas  Traction  Comp.nny  and  built  the  interurban  road- 
Mr.  Marsalis  says  he  was  the  original  projector  of  the  road  and  that  Bishop 
and  his  associates  look  over  the  enterprise  and   then  violated  their  contracts. 


PERSONAL. 


PRESIDENT    HENRY   A.    BARN  HART. 


HENRY  A.  BARNIIART,  the  newly 
elected  president  of  the  Inter-State  In- 
dependent Telephone  Association  of 
America,  is  president  of  the  Rochester 
Telephone  Company,  and  editor  of  the 
Sentinel,  at  Rochester,  Ind.  He  was 
born  near  Log.insport,  in  1858,  and  has 
lived  in  Rochester  for  twenty  years. 
Mr.  Barnhart  has  been  active  in  state 
politics;  has  served  on  the  Board  of 
Control  of  the  Northern  Indiana  State 
Prison  and  Northern  Indiana  Hospital 
for  the  Insane,  and  is  quite  prominent 
in  state  charities  and  corrections.  His 
activity  in  the  independent  telephone 
field  is  well  known,  and  has  again  been 
exemplified  during  the  recent  conven- 
tion held  in  Chicago,  where  Mr.  Barn- 
hart  played  an  important  p.irt  in  the 
proceedings  and  was  appointed  on  com- 
mittees dealing  with  vital  topics  before  the  body.  He  is  in  the  prime  of  life 
and  appears  destined  to  become  even  more  conspicuous  in  the  social  and  polit- 
ical life  of  Indiana,  a  state  which  from  the  first  has  led  in  the  independent 
telephone  movement. 

MR.  GEORGE  BULLOCK,  president  of  the  Bullock  Electric  Company,  of 
Cincinnati,  Ohio,  was  a  visitor  in  New  York  for  a  few  days  last  week. 

MR.  HARRY  ALEXANDER,  the  electrical  engineer,  has  returned  to  his 
offices  in  the  Astor  Court  Building,  after  an  extended  trip  around  the  world. 

MR.  A.  T.  RALPH,  formerly  of  the  Cincinnati,  Ohio,  works  of  the  Bullock 
Electric  Company,  has  been  appointed  assistant  manager  of  the  New  York 
office  in  the  St.  Paul  Building. 

PROF.  RUTHERFORD,  of  McGill  University,  one  of  the  foremost  living 
scientists,  has  written  an  interesting  article  on  "The  Disintegration  of  the 
Radio-active    Elements"    for  the   January  number   of  Harper's  Magazine. 

MR.  C.  O.  HARRIS,  formerly  superintendent  and  engineer  of  the  Rochester, 
N.  Y.  Telephone  Company,  has  associated  himself  with  the  sales  department  of 
the  Stromberg-Carlson  Telephone  Mfg.  Company,  and  is  now  located  in 
Chicago. 

GE.N.  F.  V.  GREENE. — It  is  announced  from  Buffalo  that  Gen.  Francis  Vin- 
ton Greene,  Police  Commissioner  of  New  York  City,  has  accepted  a  position 
with  the  Albright-Hayes  Power  Company,  which  is  building  a  power  plant  on 
the  Canadian  side  of  Niagara  River  at  Niagara  Falls,  and  will  assume  his  new 
duties  on  Jan.    i. 

MR.  \V.  L.  FAIRCHILD,  formerly  vice-president  and  secretary  of  the  John 
F.  Kelly  Engineering  Company,  149  Broadway,  New  York,  is  now  attached  to 
the  sales  department  of  the  New  York  offices  of  the  Bullock  Electric  Manu- 
facturing   Company,   of    Cincinnati,    Ohio. 

MR.  F.  FENWICK,  of  Fenwick  Freres,  Paris,  one  of  the  largest  handlers  of 
American  machine  tools,  etc.,  on  the  Continent,  is  now  on  a  visit  to  the  States. 
Before  returning  home  Mr.  Fenwick  expects  to  place  some  substantial  contracts. 
He  has  gone  west,  but  will  be  in  New  York  again  early  next  week. 

MR.  ALFRED  MOSELY,  who  headed  and  defrayed  the  expenses  of  an 
English  commission  that  came  here  some  months  ago  to  study  our  educational 
system,  returned  to  England  last  week  on  the  steamship  St.  Louis.  He  expects 
good  results  for  the  effort  that  has  been  made  to  secure  light  here  on  the  sub- 
ject. 

HON.  JOSEPH  CHOATE,  U.  S.  Ambassador  to  England,  delivered  an  ad- 
dress at  Birmingham  recently  on  Benjamin  Franklin,  which  has  attracted  much 
favorable  attention.     It  has  been  printed  in  full  by  the  New  York  Sun  and  in- 


cludes  appropriate   though   nut    very   extended   referciue  to   his   work   as   an   elec- 
trical  pioneer, 

MR.  PETER  COOPER  HEWITT  and  Mr.  S.  Thomas  lectured  before  the 
Trclinolngy  Club  of  New  York  on  Dec.  10.  Mr.  Thomas  is  a  gi:iduale  of  the 
Mais.  Intlilule  of  Teihnology,  and  the  local  club  is  in  nourishing  condition 
as  shown  by  the  crowded  and  enthusiastic  audience.  The  introductions  were 
miiile  by   Mr.   Culvin   W.    Ricr. 

.MR.  J.  L.  GttEATSINGER,  ex  president  of  the  Brooklyn  Rapid  Transit  Com- 
pany, of  New  York;  Peter  Klmljerly,  the  Iron  man  of  Sharon,  Pa.,  and  asso- 
ciates have  proveil  up  a  valuable  copper  mine  in  the  wilderness  sixty-five  miles 
west  of  Port  Arthur,  Ontario,  and  fourteen  miles  south  of  the  Canadian  Nortl>- 
em  Road. 

MR.  JOHN  W.  GATES.— Mr.  John  W.  Gates,  the  steel  millionaire  and  spec- 
ulator, who  has  an  eirgant  Winter  residence  at  I'ort  Arthur,  Tex.,  has  become 
interr»ted  in  the  Krniiiiinnt,  Soiirlake  &  Port  Arthur  Traction  Company,  which 
profioscs  to  construct  an  extensive  system  of  interurban  electric  railway  in  this 
section.      It   will  comik  tt    Port  Arthur  with  the  different  oil    fields. 

PROF.  ROHKKT  SIBLEY,  recently  graduated  from  the  University  of  Cal- 
ifornia, has  accepted  the  thair  of  mechanical  engineering  at  the  University  of 
Montana.  Prof.  Sibley  founded  and  was  first  editor  of  the  California  Journal 
of  Technology,  published  at  the  University  of  California,  and  was  one  of  three 
students  appointed  to  welcome  President  Roosevelt  upon  a  visit  last  May  to 
the    University. 

DR.  D.  C.  OILMAN.— President  Daniel  C.  Oilman,  of  the  Carnegie  Insti- 
tute has  notified  the  trustees  that  he  proposes  to  resign  at  the  end  of  next 
year.  lie  stati  s  that  he  makes  his  purpose  known  now  so  that  they  may  not 
be  taken  unexpectedly.  Dr.  Oilman  was  elected  for  five  years,  and  has  served 
two  years.  He  gives  as  his  reason  for  resigning  his  advancing  years,  which 
make  the  burden  of  his  position  very     onerous  to  him. 

MR.  CHARLES  T.  YERKES  is  apparently  looking  forward  to  making  more 
of  a  regular  home  in  New  York  for  he  has  just  bought  a  house  adjoining  his 
own  on  Fifth  Avenue  and  Sixty  eighth  Street,  intending  to  remove  it  and 
extend  his  residence,  which  will  thus  become  one  of  the  largest  and  most  prom- 
inent along  the  Park.  The  other  corner  is  occupied  by  Mr.  W.  C.  Whitney 
and  Mr.  George  Gould's  house  is  on  the  corner  of  Sixty-seventh   Street. 

MR.  H.  HINE,  formerly  of  the  Stanley  interests,  and  now  president  of  the 
Guanajuato  Electric  Light  &  Power  Company,  Mexico,  which  concern  recently 
completed  the  second  longest  power  transmission  system  in  this  hemisphere,  is 
now  in  New  York.  His  visit  here  is  made  in  connection  with  the  project  of 
the  company  to  build  a  large  plant  at  Zitacuaro  for  the  purpose  of  developing 
power  for  transmission  to  the  El  Oro  mines.  He  is  a  "uest  at  the  Waldorf- 
Astoria.  Down-town  he  is  making  his  headquarters  at  the  offices  of  the  Western 
banking  house  of  William  P.  Bonbright  &  Company,  15  Wall  Street. 

MR.  C.  CURRIE. — At  Canton,  Ohio,  on  December  11,  Mr.  Henry  Everett's 
private  trolley  car  with  Mr.  and  Mrs.  Charles  Currie  and  Dr.  and  Mrs.  O.  M. 
Lyon,  all  of  Akron,  as  passengers,  was  wrecked.  Dr.  Lyon  was  gravely  hurt, 
while  Mrs.  Lyon  received  injuries  that  may  prove  serious.  The  car  was  ap- 
proaching the  city  at  a  lively  rate,  and  the  motorman  applied  air  some  dis- 
tance before  the  switch  with  the  Akron  line  was  reached,  but  the  wheels 
slipped  on  the  rails,  and  the  front  trucks  left  the  track  and  struck  a  telephone 
pole,  knocking  it  down  and  battering  in  the  end  of  the  car.  Mr.  Currie  is 
general  manager  of  the  Northern  Ohio  Traction  Company,  and  was  going  to 
the  city  on  a  pleasure  trip. 

PROF.  MORRIS  LOEB,  of  the  department  of  physics  at  the  New  York 
University,  who  is  well  known  in  New  York  electrical  and  technical  circles,  has 
sustained  an  irreparable  loss  in  the  death  of  his  father,  Mr.  Solomon  Loeb,  one 
of  the  founders  of  the  banking  firm  of  Kuhn,  Loeb  &  Company,  and  a  large 
owner  of  real  estate.  Mr.  Loeb  was  active  in  commercial  and  charitable  work 
of  all  kinds.  He  was  a  director  for  many  years  of  the  Mount  Sinai  Hospital, 
and  was  one  of  the  founders  of  the  Provident  Loan  Society,  of  which  he  con- 
tinued an  active  director  till  the  time  of  his  death.  He  was  also  a  member  of 
the  American  Museum  of  Natural  History,  the  New  York  Botanical  Gardens, 
and  the  Metropolitan  Museum  of  Art. 

MR.  C.  F.  PILLSBURY,  of  Minneapolis,  at  the  annual  banquet  of  the  Min- 
neapolis Retail  Dealers'  Association,  described  the  construction  and  operation 
of  electric  light  plants.  He  cited  figures  from  the  statistics  of  plants  in  opera- 
tion, considered  the  cost  of  production  per  kilowatt  as  compared  with  the  price 
which  the  consumer  pays,  and  also  cited  the  price  at  which  the  product  should 
be  sold  in  order  to  return  a  fair  profit  on  the  investment.  Mr.  Pillsbury  spoke 
for  four  hours,  and  later  answered  the  questions  which  were  asked  of  him. 
Mayor  Haynes  and  a  committee  of  15  aldermen  who  are  at  work  on  the  pro- 
posed franchise,  were  among  the  guests  and  manifested  much  interest.  A  vote 
of  thanks  was  extended  to  Mr.  Pillsbury  for  his  profitable  and  interesting 
speech. 

MR.  JOHN  W.  BROOKS.— We  were  able  to  note  briefly  last  week  the  fact 
that  Mr.  Julian  S.  Jackson  had  become  sales  agent  for  Pass  &  Seymour,  Inc.,  in 
Chicago,  taking  the  place  of  Mr.  John  W.  Brooks.  The  latter  now  becomes  sales 
manager  at  Solvay,  N.  Y.,  headquarters.  Mr.  Brooks  had  been  representing 
this  well  known  porcelain  product  in  Chicago  for  nearly  six  years  and  covered 
from  that  point  a  territory  including  some  eighteen  states.  Prior  to  this  con- 
nection, Mr.  Brooks  was  with  the  Brooks-Follis  Corporation,  of  San  Francisco, 
so  that  his  acquaintance  with  the  electrical  industries  is  of  long  standing.  Un- 
der the  new  regime  he  will  relieve  general  manager  Salisbury  of  part  of  the  work 
due  to  the  rapid  growth  of  the  concern  and  will  of  course  supervise  the  sales 
agencies  throughout  the  country.  Mr.  Brooks  is  fully  equal  to  the  new  respon- 
sibilities and  in  his  larger  and  even  more  comprehensive  sphere  of  action  will 
have  a  better  opportunity  to  display  the  sterling  qualities  that  have  made  him  so 
many  friends  and  won  for  him  so  enviable  a  reputation  all  over  the  west. 
His  association  with  Mr.  Salisbury  at  headquartts  should  prove  a  further  step 
in  the  widespread  popularisation  of  the  P.  &  S.  product. 
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MR.  WALTER  II.  WHITESIDE,  the  manager  of  the  detail  and  supply 
department  of  the  Wcstinghousc  Electric  &  Manufacturing  Company,  has 
also  been  made  the  general  manager  of  the  Sawyer-Man  Electric  Company 
and  has  added  the  duties  of  this  new  office  to  his  former  ones.  Tew  men  are 
better  known  than  Mr.  Whiteside  in  the  electrical  business.  He  has  been  con- 
nected with  electrical  trade  interests  for  nearly  twenty  years  and  during  that 
time  has  extended  his  acquaintanceship  to  every  part  of  the  country  and  ce- 
mented friendships  wherever  he  went.  Mr.  Whiteside  became  a  special  sales- 
man for  the  Wcstinghousc  Electric  &  Manufacturing  Company  in  Chicago  in 
1898.  A  year  later  he  was  sent  to  Washington,  1).  C,  to  take  charge  of  sales 
to  the  Government.  This  led,  in  1900,  to  his  being  made  manager  of  the  com- 
|)any's  office  for  that  district,  then  having  its  headquarters  in  Washington. 
I"rom  the  Washington  office  he  was  promoted  to  the  management  of  the  detail 
and  supply  departint-nt  of  the  company,  with  licadquarters  at  Pittsburg.  Un- 
der Mr.  Whiteside's  management,  the  business  of  this  department  has  greatly 
increased.  Additional  manufacturing  facilities  arc  being  provided  and  a 
continued  growth  is  expected. 

PROF.  W.  E.  GOLDSBOROUGII,  of  the  department  of  electrical  engineer- 
ing at  Purdue  University  and  chief  of  the  Department  of  Electricity  at  the 
Louisiana  Purchase  Exposition,  gave  a  talk  on  "Electricity  as  a  Factor  in  Ex- 
positions" before  the  Chicago  branch  of  the  American  Institute  of  Electrical 
Engineers  Dec.  8.  Stereopticon  views  illustrated  the  talk  and  served  to  show 
the  increasing  application  of  electricity  in  expositions.  Views  of  the  exposi- 
tions held  in  Paris,  Chicago,  Atlanta,  Omaha  and  Buffalo  illustrated  the  pro- 
gress made  in  each  successive  one  and  served  to  convey  an  idea  of  the  electrical 
features  as  they  will  be  at  the  St.  Louis  Exposition.  Three  colors,  yellow, 
amethyst  and  green  will  form  the  basis  of  the  color  and  lighting  scheme  at  the 
latter.  The  gradations  in  light  caused  by  an  increase  or  diminution  in  one  or 
more  colors  at  the  same  time,  will  permit  of  the  illumination  of  the  buildings 
and  the  grounds  in  a  manner  not  attempted  before.  Another  feature  of  the 
exposition  will  be  tliree  cascades,  the  water  for  which  will  be  pumped  by  ma- 
chinery operated  by  three  looo-hp  motors.  Fifty  thousand  horse-power  will  be 
available  for  power  purposes  in  the  power  plant,  which  will  include  operating 
exhibits  of  various  machinery,  both  of  foreign  and  domestic  manufacture.  In 
fact,  processes,  instead  of  products,  will  give  the  exhibits  distinguishing  char- 
acter at  the  exposition.  Various  articles,  such  as  incandescent  lamps,  motors, 
etc.,  will  be  shown  in  continuous  process  of  manufacture.  The  exhibits,  wher- 
ever possible,  will  show  machines  m  operation  or  manufacturing  apparatus. 
The  National  Bureau  of  Standards  will  have  a  laboratory  at  the  exposition, 
and  a  complete  corps  of  assistants  will  be  present  to  make  tests.  It  is  there- 
fore hoped  that  all  awards  will  be  made  on  the  basis  of  actual  excellence. 
Many  of  the  details  noted  by  Prof.  Goldsborough  have  already  been  treated 
in  these  pages. 


Educational. 


NEW  INDUSTRIAL  COMPANIES. 


THE  VALENTINE  GAS  ENGINE  COMPANY,  of  Westtield,  N.  J.,  has  been 
incorporated;  capital,  $50,000.  Incorporators:  Warren  P.  Valentine,  Charles 
Bates  Dana,  Frank  A.  Clay. 

THE  INTERNATIONAL  ENGINEERING  COMPANY,  of  Camden,  N.  J., 
has  been  incorporated;  capital,  $100,000.  Incorporators:  Luther  D.  Lovekin, 
Warren  D.  Peck,  Frederick  C.  Eaton. 

THE  REMEY  ELECTRIC  MANUFACTURING  COMPANY,  of  Anderson, 
Ind.,  has  increased  its  capital  stock  from  $10,000  to  $50,000.  B.  P.  Remey  is 
president  and  Frank  I.  Remey,  secretary. 

THE  CROUSE-HINDS  COMPANY,  of  Syracuse,  N.  Y.,  has  been  incor- 
porated to  manufacture  machinery;  capital,  $450,000.  Directors:  H.  B.  Crouse, 
J.  L.  Hinds  and  D.  F.  Costello,  of  Syracuse. 

THE  GENERAL  LIGHTING  SUPPLY  COMPANY,  of  Philadelphia,  has 
been  incorporated  to  furnish  light,  heat  and  power,  and  manufacture  and  sell 
lighting  supplies.     The  capital  stock  is  $35,000. 

THE  BRUCKNER  TELEPHONE  &  ELECTRIC  COMPANY,  of  New  York; 
capital,  $15,000,  has  been  incorporated.  Directors:  F.  C.  Bruckner  and  St.  S. 
B.  Gwynn,  New  York,  and  A.  E.  Hoecker,  Brooklyn. 

THE  L.  S.  BRUENN  COMPANY,  of  New  York  City,  has  been  incor- 
porated with  a  capital  stock  of  $25,000  to  manufacture  electrical  appliances. 
The  directors  are  L.  S.  Bruenn,  S.  S.  Rich  and  Alexander  Ungar,  New  York. 


OBITUARY. 


ADMIRAL  GHERARDI.— We  regret  to  note  the  death  of  Rear  Admiral  Ban- 
croft Gherardi,  at  Stratford,  Conn.  This  well-known  officer,  who  was  the 
nephew  of  Bancroft,  the  historian,  was  navigating  officer  of  the  U.  S.  frigate 
Niagara  at  the  time  she  assisted  in  the  first  submarine  cable  laying  work  in  the 
North  Atlantic.  Mr.  B.  Gherardi,  Jr.,  chief  engineer  of  the  New  York  &  New 
Jersey  Telephone  Company,  is  a  son  of  the  late   admiral. 

MR.  A.  J.  WISE. — It  is  with  deep  regret  that  we  note  that  Mr.  Albert  J. 
Wise,  of  the  law  firm  of  Quackenbush  &  Wise,  and  president  of  J.  H.  Bunnell 
&  Co.,  manufacturers  of  electrical  supplies,  died  in  New  York  City  on  Dec.  10. 
His  death  was  due  to  bronchitis  following  internal  injuries  received  the  week 
before,  when  he  slipped  and  fell  near  his  home  while  alighting  from  a  trolley 
car.  Mr.  Wise  was  born  in  Lima,  Ohio,  Sept.  24,  1869.  He  took  the  degree 
of  LL.B.  at  Yale  and  afterward  at  Columbia  University.  After  his  graduation 
Mr.  Wise  practiced  law  for  some  time  in  his  native  town,  but  removed  to 
New  York  in  1891.  In  1896  he  married  Miss  Gertrude  Bunnell,  daughter  of 
Jesse  H.  Bunnell,  the  inventor  and  manufacturer,  whence  sprang  his  interest 
in  the  electrical  industry.  He  was  interested  in  yacliting,  owning  the  fine  steam 
yacht  Chetolah,  and  was  a  member  of  the  New  York  Yacht,  Atlantic  Yacht  and 
Sea  Cliff  Yacht  Clubs.  He  was  also  inspector  of  public  schools  for  the  Bor- 
oughs of  Manhattan  and  the  Bronx.     His  wife  survives  him. 


WORCESTER  POLYTECHNIC  INSTITUTE.— The  high  potential  trans- 
former built  by  the  electrical  engineering  department  of  the  Worcester  Poly- 
technic Institute  in  1898  under  the  direction  of  Professor  Harold  B.  Smith, 
the  head  of  the  department,  has  recently  been  sold  to  Mr.  C.  S.  Knowles,  of 
Boston,  and  has  been  sent  by  him  to  New  Lexington,  Ohio,  for  installation  at 
that  place.  It  will  be  used  in  connection  with  the  high  voltage  porcelain  work* 
in  which  Mr.  Knowles  is  interested.  The  transformer  has  already  been  in- 
stalled and  is  now  ready  for  testing  work.  The  installation  was  performed  by 
Messrs.  J.  A.  Sandford  and  W.  T.  Goddard,  assistants  to  Professor  Smith  in 
the  electrical  engineering  department  of  the  Institute.  This  transformer  has, 
since  it  was  built,  been  an  object  of  considerable  interest  in  electrical  engineer- 
ing circles,  and  inquiries  have  been  received  by  Professor  Smith  respecting  the 
details  of  its  construction  from  all  parts  of  the  United  States,  and  also  from 
abroad.  Its  capacity  is  150,000  volts,  with  a  frequency  of  60,  and,  as  is  well 
known,  this  is  the  first  transformer  ever  built  in  which  so  high  voltage  was  at- 
tained which  could  be  successfully  used  for  commercial  purposes.  The  trans- 
former was  from  the  first  entirely  successful,  and  amply  fulfilled  the  expecta- 
tions entertained  by  Professor  Smith  when  he  first  designed  it.  In  searching 
for  apparatus  with  which  the  necessary  testing  could  be  done,  Mr.  Knowles  ex- 
Iierienced  great  difficulty  in  obtaining  satisfactory  estimates  from  the  different 
electrical  companies;  hence  negotiations  were  opened  with  Professor  Smitb 
which  finally  resulted  in  the  purchase  of  the  transformer  belonging  to  the 
Worcester  Institute.  It  will  be  replaced  immediately  at  the  Worcester  Poly- 
technic Institute  by  the  construction  of  a  new  transformer  which  will  contain 
a  number  of  improvements.  These  have  been  devised  during  the  experience  of 
the  electrical  engineering  department  in  high  potential  work  during  the  last  five 
years'.  Mr.  Sandford  will  remain  at  New  Lexington  where  he  will  be  engaged 
for  some  time  conducting  a  series  of  experiments  involving  the  use  of  high 
potentials. 


Xtrabe  Botes. 


THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  sales  agent  for  Pack- 
ard lamps.  Zenith  "intermediate"  lamps  and  Adams-Bagnall  arc  lamps,  is  out 
with  a  most  complete  line  of  new  lamp  literature.  It  is  worth  sending  for  by 
any  one  interested. 

RADIUM. — The  Edinburgh  Review's  highly  important  article  on  Radium 
which  has  been  pronounced  a  most  satisfactory  and  authoritative  description  of 
that  element  is  reprinted  as  the  leading  article  in  The  Living  Age  for  December 
5,  occupying  several  pages  of  that  interesting  publication. 

THE  W.  J.  BARR  MFG.  COMP.^NY,  Cleveland,  Ohio,  has  issued  a  very 
interesting  and  instructive  circular  showing  the  different  styles  of  transmitter 
arm  which  it  manufactures.  The  illustrations  are  handsome  half  tones  very 
clearly  printed  with  just  a  word  or  two  in  reference  to  the  superior  quality  of 
the  work  which  the  company  supplies. 

THE  SAVAGE  &  LOVE  COMPANY,  Rockford,  HI.,  is  bringing  out  a 
treatise  on  gas  and  gasoline  engines  which  is  contained  in  the  catalogue  of  its 
gas  engines  now  in  the  printer's  hands.  The  catalogue  of  course  speaks  of  its 
own  engine,  but  contains  a  great  deal  of  information  in  regard  to  gas  engines 
in  general  which   will  be  found  very  useful. 

•GRAPHITE  SUGGESTIONS  is  the  title  of  a  handsome  and  interesting  pub- 
lication of  the  Joseph  Dixon  Crucible  Company,  of  Jersey  City,  N.  J.  Many  are 
the  uses  referred  to.  In  the  section  devoted  to  electricity,  various  uses  are 
spoken  of,  including  graphite  resistance  in  rods  varying  from  i  inch  to  12 
inches,  as  well  as  in  other  forms.  A  number  of  views  show  graphite  made  up  for 
electrical  purposes. 

PANEL  FUSES. — The  Central  Electric  Company,  Chicago,  is  sending  out 
to  the  trade  a  circular  calling  attention  to  D.  &  W.  panel  fuses  and  their 
adaptability  for  use  with  Adams-Bagnall  and  other  makes  of  arc  lamps.  A 
connector  is  shown  by  the  use  of  which  D.  &  W.  fuses  can  be  fitted  to  any 
arc  lamp  without  the  necessity  of  a  fuse  block.  The  members  of  the  firm  are 
enthusiastic  over  the  increased  volume  of  business  they  are  doing  on  D.  &  W. 
material  generally  and  state  that  the  number  of  orders  received  is  so  great 
that  they  find  it  difficult  to  meet  the  demand. 

AIR  COMPRESSORS. — A  new  line  of  air  compressors  is  described  in  Bul- 
letin L-509,  recently  issued  by  the  Laidlaw-Dunn-Gordon  Company,  of  114 
Liberty  Street,  New  York  City.  These  compressors  are  fitted  with  Meyer  steam- 
valve  gears,  permitting  of  an  adjustable  cut-off.  The  air  ends  are  arranged  both 
with  poppet  inlet  and  outlet  valves  and  with  mechanically  operated  inlet  and 
poppet  outlet  valves,  the  valves  in  either  case  being  placed  in  the  head  of  the 
cylinder,  permitting  the  body  to  be  effectively  water-jacketed.  The  frames  of 
the  compressors  are  specially  heavy.  The  capacities  listed  range  from  468  to 
2220  cubic  feet  of  free  air  per  minute,  and  the  air  pressure  from  80  to  100  lbs. 
per  sq.   inch.      This  pamphlet  will  be  sent  upon   request  to  those  interested. 

THE  MONTAUK  FIRE-DETECTING  WIRE  recently  proved  itself  remark 
ably  efficient  as  a  thermostat,  by  recording  an  alarm  caused  by  an  overheated 
bearing  in  the  establishment  of  Thomas  Oakes  &  Company,  woolen  manufac- 
turers, of  Bloomfield,  N.  J.  The  low  temperature  at  which  this  alarm  was 
given  enabled  the  employees  of  the  company  to  extinguish  the  fire,  without  any 
serious  results.  This  wire  is  practically  a  continuous  thermostat,  and  can  be 
so  arranged  as  to  give  an  alarm  at  high  or  low  temperature,  so  that  it  can  be 
carried  through  offices,  stores,  apartments,  hotels,  etc.,  where  a  temperature  of 
200°  would  mean  the  presence  of  fire,  while  the  same  circuit  can  be  carried 
through  the  boiler  and  engine  rooms,  etc.,  where  a  temperature  of  200°  would 
not  necessarily  mean  fire,  and  can  be  so  arranged  as  to  give  the  alarm  in  such 
over-heated  places  only  when  the  temperature  reaches  the  neighborhood  of 
400°.  It  can  either  be  permanently  affixed  to  the  ceilings  or  walls,  or  it  can 
he  carried  on  reels  on  the  walls,  thus  enabling  the  user  to  protect  his  goods 
by  unreeling  at  night  and  laying  the  wires  across  his  merchandise,  and  reeling 
it  up  in  the  morning.  This  is  an  invaluable  adjunct  to  fire  protection  in  dry 
goods  and  other  stores. 
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74S.9eo-  INSl'I..\T()R;  Siitimiml  Mower.  Nrw  York,  N.  Y.  App.  filed  Jan.  Ji. 
igoj.  A  twopurt  iii»ul«tor  willi  nn  aiiiuil;ir  nolihrd  Hiingc  niul  a  conical 
projection  on  one  pnri,  tlie  second  part  lilting  between  llie  llangc  and  pro- 
jection. 

74t,oi8.  IlKATKR  l-OR  SWEAT  BATH  CABINETS;  Terry  O.  Cirman.  Knit 
Llveriiool.  Oliio.  Aop.  filed  Jan.  ai,  1903.  An  electric  healer  placed  under 
•  chiilr  to  be  lociileJ  in  a  cabinet. 

746,040.  TKI.KI'llDNK  SYSTEM;  William  W.  Dean,  Cliicago,  III.  App.  filed 
M«y  17,  igoi.      (See  page   1008.) 

746.047.  AUTOMATIC  RECiUI.ATOR:  Austin  R.  Ilodge,  Schenectady,  N.  Y. 
App.  filed  Aug.  Ji.  iqoi.  An  electric  motor  geared  to  the  throttle  valve 
of  an  engine  i»  controlled  by  a  pressure  gauge  to  automatically  maintain  a 
given   »tenm  pressure  delivery   to  the  engine. 

746,050.  ELECTRIC  ElISE  OR  CUT  OUT;  I.ouis  W.  Downes,  Providence, 
R.  I.  App.  tiled  May  7,  190J.  The  fuse  link  is  in  the  form  of  a  lube, 
the  invention  extending  to  the  construction  of  the  end  contacts  and  fea- 
tures  for  mounting   in   ,1   tubular  c.Tsing. 


wheel*  are  carried   at    the  mil   of   llic   pule,  cither  of   which   can   be    thrown 
Into  nervice  at    will. 
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App. 

746,450. 
Eeb. 

746,463- 


746,483. — Electrical    Receptacle. 

746,051.      .MliLU    1!U.\    FOR    CONDUIT   JOINTS;    Eugene   L.    Du    Bois,    New 
Orleans,  La.     App.  filed  May  4.  1903-     A  metallic  strap  having  side  Hanges 
and  adapted  to  be  placed  around  a  conduit  joint  to  receive  the  cement. 
746,065.       SELECTIVE     TELEPHONE     SYSTEM;     Amos    Gagnon,     Stafford 

Springs,    Conn.      App.    filed   Nov.    8,    1902.      (See   page    1008-) 
746,060.     ELECTRICAL  SIGNALING  DEVICE;  Herbert  C.  Giles,  New  York, 
N     Y.     App.  filed  April  24,    1903.     Details  of  a  railway  signal  in  which  the 
train    actuates   certain    contacts    in    the    roadway    to    operate    signals  in    the 
cab  of  another  train. 
746,074.     SYSTEM  OF   ELECTRICAL  DISTRIBUTION;   Josef  H.  Hallberg, 
New    York,    -N.    Y.      App.    filed    Feb.    20,    1903-      The    field    magnet    current 
of  a   main   generator  is   varied   to   give   a  uniform   potential   in   the   distrib- 
uting circuit   by    varying  the  speed  of  a  small  motor  driving   a   small  gen- 
erator, the  current   trom  which  is  opposed  to  the  field  exciting  current  of 
the   generator. 
746,095.      SWITCHING  APPAR.ATUS;    William    Kaisling,    Chicago,   111.     App. 
filed   May   7,    1903.      Means  are   provided  whereby  but  one  of   the  keys   as- 
sociated with  a  given  cord  circuit  may  be  operated  at  a  time,  thus  avoiding 
confusion  in  the  operation  of  tiic  keys  on  a  party  line  system. 
746.128.      ELECTRIC   HEATING  ELEMENT:   James  F.   McElroy,  Albany,  N. 
Y.     App.    filed   .'Vug.   31,   1901.      A   spiral   core  of   insulating   material   upon 
wiiich    the    resistance   coil    is   wound,    is    made    in    skeleton    form    to   afford 
good  circulation  of  air. 
746,140.       AUTOMATIC    CURRENT    CONTROLLING,  DEVICE;     Percy    R. 
Owens,  New  York.  N.  Y.     App.  filed  April   18,   1903-      Means  for  gradually 
increasing   the  potential   of   a   battery  charging  current   and   finally   cutting 
off  the  charging  circuit  when  the  battery  is  fully  charged. 
746,153.     COMBINED  CURB  AND  CONDUIT;  Richard  Raby,  York,  Pa.     App. 

filed  May  2,   1903.     Details. 
746,160.     TROLLEY  GUARD  AND  FINDER;  William  F.   Reichenbach,  Roch- 
ester, N.   Y.     App.   filed  June   13,   1903.     Lateral   arms  projecting  from  the 
fork   have  elongated  inclined   rollers  to  receive  the   wire   in   case   it  becomes 
displaced  and  return  it  to  the   wheel. 
746,210.     TELEPHONE  BRACKET;    Henry  S.   Waite,  Columbus,  Ohio.     App. 

filed  Feb.  20,    1903.      (See  page    1008.) 
746.227.      ELECTRIC    BATTERY;    Sakizo   Yai,  Tokio,  Japan.     App.   filed  May 

21,  1903.      (See  page  1008.) 
746,273.     AUTOMATIC  CUT  OUT;  Charley  A.  Borein  and  Louis  P.  Desimone, 
Oakland,   Cal.     .-Xpp.  filed   May   11,   1901-     A  shunt  to  a  translating  device 
contains   a   circuit    controller   which    affects   a   main    circuit   controller    in   a 
second   shunt  around   the   first. 
746,289.     STORAGE  BATTERY;   Rufus  N.   Chamberlain,  Depew,  N.   Y.     App. 
filed   May    13,    1901.      Pipe   coils   conveying  heating   fluid    from   one   cell   to 
another  are  coupled  together  by  insulating  couplings. 
746,314.     TELEPHONE  SWITCHING  APPARATUS;   Nels  August  Engstrom, 

(Chicago,   111.      App.  filed   Nov.    10,    1902.      (See   page   1008.) 
746316.     ELECTRIC   FIXTURE  TRIPOD  BOX;   John  E.    Ercanbrack,  Wood- 
stock,  III.     App.  filed  March   23,    1903.     A  box  having  an   opening  for  the 
passage  of  wires  and  other  openings  to  receive  a  tripod  of  a  chandelier  base. 
746351.     TROLLEY';  Frank  A.  Merrick,  Johnstown,  Pa.     App.  filed  March   12, 
1902.     Strap  springs  carried  by  the  wheel  pass  through  holes  in  the  hub  and 
rub  against  the  f^xed  axle  to  give  good  contact. 
746,361.     ELECTRIC  LIGHTING  SYSTEM;  James  E.  McElroy,  Albariy,  N.  Y. 
\pp    filed  Oct.    6,    1902.      A  magnet   controlling  the  dynamo   regulator,   re- 
ceives  current    from    both    the    lamp   and    the    battery    circuit,    an    opposing 
magnet  being  placed  in  the  lamp  circuit  only. 
746362        INSUL.A.TOR    HANGER    OR    BRACKET;    George    H.     McFeaters, 
Johnstown,  Pa.     App.  filed  Jan.   30,  1903.     A  clamp  adapted  to  engage  the 
web  portion  of  steel  beams. 
746395.       UNDERRUNNING     TROLLEY     KOR     ELECTRIC     RAILW.\YS; 
Charles  A.  Singer,  Larchmont,  N.  Y.     App.  filed  Feb.  7,  1902.     Two  trolley 


APPARATUS    FOR    USE    IN    ELECTRIC   TRACTION    ON    THE 

NDUIT  SY.STEM;   Edouard  Vedovrlli.  I'arii,   France.     Ap;i.   filed  April 

7,    i8g«.      Kelaien  paiiitularly   to  the   construction  of  a  conduit  and  to  the 

prolrcling   and    mvi  ring   of    liie   conductor    therein. 

746,4^4.      TROLLEY    POLE;    Thomas    F.    Wetton,    Newark,    Ohio.      App.    filed 

Aug.  29,   iqi>3.      Details. 

746.436.  I1AN(;ER  for  trolley  wires;  Juan  Amiga,  Mexico,  Mexico. 
Anp.  lileil  July  1,  i9'>3.  The  hanger  consists  of  two  hinged  parts,  the  ends 
of  the  wire  being  attached  to  cacti  part;  in  case  the  wire  breaks  the  corre- 
sponding pait  is  tilted  and  operates  a  circuit  controller  which  renders  the 
fallen  wire  dead. 

746.437.  IIAN(;ER   for  trolley   WIRES;   Juan   Amiga,   Mexico,    Mexico, 
filed  July  I,  1903.     A  modification  of  the  preceding  invention. 
BRUSH    HOLDER;   Henry  K.   Brooks,   New  York,  N.   Y.     App.  filed 

24,  1903.     Details. 

ELECTRIC  CONDUCTOR:  Charles  M.  Clark,  South  Orange,  N.  J. 
App.  filed  Dec.  lo,  1902.  A  switching  device  for  telphers  consisting  of 
means  for  bre.iking  the  circuit  through  the  motor  when  it  passes  in  one 
direction  and  for  niaiiilaining  the  circuit  when  passing  in  the  other  direction. 

746,469.  ELECTRICAL  WIRE  SUPPORT;  Beauregard  Cullen,  New  Albany, 
Ind.     App.  filed  May  20,  1903.      Details  of  an  insulator. 

746,483.  ELECTRICAL  RECEPTACLE;  Philip  H.  Fielding,  New  York,  N.  Y. 
App.  filed  Nov.  17,  1902.  The  receptacle  consists  of  two  porcelain  parts, 
one  of  which  carries  the  metallic  connection  and  is  secured  to  the  support 
by  a  single  central  screw,  it  being  prevented  from  twisting  by  a  rib  in  the 
support  entering  a  groove  in  the  porcelain.  The  cover  or  protecting  shell 
is  held  in  place  by  spring  clips. 

746,490.  CIRCUIT  liKKAKKR  FOR  .STORAGE  B.\TTERIES;  Henry  Gar- 
rett, Dallas,  Tex.     App.   filed  June  26,   1903.      (Sec  page   1008.) 

746,512.  ELECTRIC  RAILWAY;  Robert  Hubner,  New  York,  N.  Y.  App. 
filed  Dec.  19,  1902.  A  cover  plate  for  a  third  rail  is  built  in  sections  which 
are  lifted  successively  by  a  plow  preceding  the  collector. 

746,514.  ELECTRIC  BATTERY;  Miller  Retsc  Hutchison,  Norwood,  N.  J. 
App.   filed   Nov.    15,    1902.      (Sic  page    1008.) 

746.556.  COVER  FOR  THIRD  RAILS;  Harrv  C.  Morgan,  Lagrange,  111.  App. 
filed  May  9,  1903.  The  cover  consists  of  a  box  in  two  parts  hinged  to  a 
suitable  support  and  swung  open  by  the  action  of  a  plow  carried  by  the  car. 

746.557.  RECEIVER  FOR  WIRELESS  COMMUNICATION;  Oorge  Morin, 
Havana,  Cuba.  App.  filed  Jan.  20,  1903.  The  movable  core  of  a  magnet 
forms  one  terminal  of  the  granular  body;  the  local  current  traverses  a  coil 
which  moves  the  core  and  causes  the  particles  to  decohere. 

746.558.  SYSTEM  OF  ELECTRICAL  REGULATION;  Morris  Moskowitz,  New 
York,  N.  Y.  App.  filed  Jan.  21,  1903.  Comprises  a  generator  having  a 
shunt  field  through  which  a  circuit  of  a  given  current  carrying  capacity  is 
established  by  means  of  resistance  independent  of  the  field,  and  variable 
means  connected  to  shunt  away  a  part  of  the  current  in  the  field  circuit, 

746,577.  ELECTRIC  SWITCH;  Alvin  Rivcrburgh,  Greenfield,  Iowa.  App. 
filed  March  6,  1903.  A  number  of  switches  are  supplied  to  a  house  de- 
pending upon  the  maximum  number  of  lamps  which  it  is  desired  to  use 
at  any  one  time;  each  switch  can  cut  in  any  one  lamp  of  the  entire  number 
of  lamps  in  the  house. 

746,580.  ELECTRICAL  CONNECTION;  Frank  J.  Russell,  New  York,  N.  Y. 
App.   filed  Aug.   13,   1903.     Details. 

746,587.  MULTICIRCUIT  CONTROLLER;  William  M.  Scott,  Philadelphia, 
Fa.  App.  filed  March  lo,  1902.  A  plurality  of  circuit  controllers  so  ar- 
ranged that  upon  abnormal  conditions  obtaining  in  any  one  or  more  of  the 
circuits  to  be  controlled,   the  entire  group   of  controllers  operates   together. 

746,601.  ELECTRIC  ARC  LAMP;  .Marion  A.  Stogsdill,  Indianapolis,  and  Ed- 
ward J.  Schatz,  Greenfield,  Ind.  App.  filed  Dec.  20,  1902.  Details  of  a 
headlight    lamp. 

746,604.  CIRCUIT  CLOSING  DEVICE;  Oliver  B.  Thompson,  and  William 
G.  Midgley,  Buffalo,  N.  \'.  App.  filed  June  2,  1901.  A  thermal  circuit 
closer  for  alarm  circuits. 


12,180. — Method  of   Controlling   Electric   Motors. 

746,614.  TROLLEY  POLE;  Edwin  A.  Wakefield  and  George  W.  Morse,  Me- 
chanic Falls,  Me.  App.  filed  July  8,  1903.  A  device  to  prevent  the  pole  from 
flying  upward  when  the  wheel  leaves  the  wire. 

-46,624.  SWITCHBOARD;  James  B.  Wood,  Gate  City,  Va.  App.  filed  Oct. 
16,  1902.  Travelers  are  mounted  on  tracks  arranged  above  the  face  of  the 
board,  the  travelers  engaging  with  contacts  in  the  face  of  the  board  beneath 
them. 

746,628.  DOWEL  PIN  FOR  CONDUIT  SECTIONS;  Cornelius  J.  Field  and 
Lewis  J.  Doolittle,  Brooklyn,  N.  Y.  App.  filed  July  24,  1903.  The  dowel 
pin  is  half  of  one  diameter  and  half  of  another,  the  object  being  to  prevent 
its  displacement. 

12.179.  MEANS  FOR  CONTROLLING  ELECTRIC  MOTORS;  Montgomery 
Waddell,  New  York,  N.  Y.  App.  filed  Jan.  15,  1901.  In  place  of  the  usual 
controlling  resistances,  a  small  secondary  motor  has  its  armature  connected 
in  series  with  the  armature  to  be  regulated  and  the  counter-electromotiv' 
force  of  the  secondary  motor  is  controlled  to  vary  the  current  flowing  to 
the  main  motor. 

12.180.  METHOD  OF  CONTROLLING  ELECTRIC  MOTORS;  Montgomery 
Waddell,  New  York,  N.  Y.  App.  filed  Jan.  15,  1901.  Relates  to  the  sub- 
ject matter  of  the  preceding  patent. 
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The  Closing  Year. 

It  must  be  a  source  and  cause  of  general  satisfaction  that  the  year 
just  closing  has  a  much  brighter  outlook  than  it  had  at  the  start. 
The  improvement  is  so  general  and  so  varied  it  is  hard  to  signalize 
any  one  prominent  condition,  but  it  might,  perhaps,  suffice  to  say 
that  the  year  which  began  with  a  foreign  indebtedness  of  from  three 
to  five  hundred  million  dollars  has  seen  that  burden  literally  wiped 
out.  The  penalty  and  punishment  of  wild  speculation  not  only 
wrought  financial  havoc,  but  during  part  of  the  year  lay  an  incubus 
on  industry  and  commerce  hard  to  be  borne.  But  the  last  three 
months  have  seen  a  striking  change,  for  with  easier  times  in  the 
money  and  stock  market  has  come  a  decided  renewal  of  industrial 
activity  and  confidence.  Prices  all  around  have  been  brought  to  a 
better  level,  except  in  the  case  of  some  raw  agricultural  materials, 
so  that  while  one  or  two  American  products  are  at  high  prices,  the 
lower  average  has  stimulated  export  trade,  and  once  more  the  high 
water  mark  has  been  reached.  In  every  way  the  check  of  the  past 
year  has  been  a  good  thing,  and  no  real  prosperity  has  been  touched 
by  it.  So  far  as  electrical  growth  is  concerned,  the  year  has  been 
an  active  one  all  around,  in  discovery,  application  and  trade,  as  our 
Index  for  the  volume  concluding  with  this  issue  and  appearing  here- 
with, shows;  and  the  forecast  even  by  the  most  cautious  man  cannot 
but  be  cheering  as  to  1904.  A  Presidential  election  year  never,  so 
far  as  we  are  aware,  witnesses  a  boom ;  but  booms  are  the  last  thing 
this  country  wants.  The  best  condition  is  that  of  healthy  normal 
activity,  and  certainly  no  good  reason  can  be  seen  why  that  should 
not  prevail  throughout  the  coming  year.  At  the  same  time,  as  a 
people  we  Americans  have  little  cause  to  complain  of  1903. 


Single-Phase  Traction  Motors. 

It  is  with  great  pleasure  that  we  present  on  another  page  a  valuable 
paper  on  this  topic  from  the  pen  of  Mr.  B.  G.  Lamme.  It  is  a  review 
of  the  present  situation  which  can  be  studied  with  much  profit, 
although  we  regret  that  the  author  did  not  at  this  time  see  his  way- 
clear  to  a  definite  description  of  the  very  interesting  motor  which 
lie  has  succeeded  in  developing.  From  a  theoretical  standpoint,  Mr. 
Lamme  has  done  good  service  in  laying  stress  on  the  essential  kin- 
ship of  continuous-current  and  alternating-current  motors,  grouping 
together  as  he  does  even  ordinary  series-wound  motors  and  induc- 
tion motors  provided  with  a  commutator.  It  is  a  clean,  sane  note  of 
common  sense  rising  above  the  Babel  of  discordant  equations  that 
has  made  alternating  motor  practice  a  region  of  horror  to  the  ordi- 
nary man.  He  might  well  have  gone  further  and  remarked  that 
given  an  alternating  motor,  it  makes  precious  little  diflference  in  the 
fundamental  principles  of  its  action  whether  the  current  enters  the 
armature  by  brushes  or  by  electromag^netic  induction.  Mr.  Lamme 
discusses  at  some  length  the  nature  of  the  losses  incurred  in  direct- 
current  and  alternating-current  motors,  showing  clearly  why  in 
the  latter  somewhat  greater  losses  may  be  expected,  and  how  these 
are,  in  the  long  run,  compensated  in  large  measure  by  gain  in  the 
efficiency  of  the  regulating  appliances.  Of  course,  the  question  of 
power  factor  is  always  to  the  fore,  but  in  spite  of  the  low  power 
factor  at  starting  shown  by  the  type  of  motor  which  Mr.  Lamme  is 
discussing,  the  very  important  fact  remains  that  it  appears  possible 
to  start  and  accelerate  the  car  without  demanding  an  excessive 
current. 
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This  fact  comes  out  witli  especial  clearness  in  the  tests  of  the 
Finzi  motor,  which  we  have  recently  puhlishcd,  where  the  volt- 
amperes  during  the  starting  and  acceleration  arc  actually  plotted. 
It  may  fairly  be  taken  for  granted  that  if  an  alternating  current 
railway  motor  is  thoroughly  good  in  other  respects,  nobody  will  be 
scared  away  by  a  low  jiower  factor  merely  while  the  motor  is  start- 
ing. And  at  load  the  power  factors  of  the  motors  in  question  arc 
amply  high,  decidedly  higher  than  those  customarily  found  in  pure 
induction  motors.  While  we  concur  with  Mr.  Lamnie  that  the  art 
of  commutation  has  advanced  wonderfully  in  the  past  decade,  we 
cannot  agree  that  because  a  direct  current  of  x  amperes  can  be  suc- 
cessfully commutated  and  alternating  current  periodically  varying 
from  +  a-  to  —  X  can  also  be  successfully  commutated.  That  is  a 
question  of  fact,  with  all  the  data  now  at  hand  tending  to  show 
greater  difliculty  in  dealing  with  the  alternating  current.  If  Mr. 
Lanune,  Dr.  Finzi,  Eichbcrg  and  Winter  and  the  rest  make  good 
in  actual  working  service  their  claims  of  sparkless  commutation  they 
have  not  merely  moved  along  with  the  art,  but  have  made  the  great- 
est step  forward  since  commutation  was  invented,  and  deserve  cor- 
respondingly great  credit  for  their  success.  Nothing  but  some  little 
experience  with  motors  operating  under  commercial  conditions  will 
tell  the  whole  story  as  to  sparking,  but  we  may  incidentally  remark 
that  if  it  is  feasible  to  build  a  sparkless  alternating-current  railway 
motor  it  is  a  fortiori  practicable  to  build  stationary  motors  along 
the  same  lines,  which  would  make  material  changes  in  the  art  of 
alternating-current  distribution.  Indeed,  one  of  our  English  con- 
temporaries has  gone  so  far  as  to  say  that  the  Winter-Eichberg 
experiments  very  clearly  indicate  the  near  and  forced  retirement  of 
the  polyphase  stationary  motor  from  that  part  of  the  commercial  field 
which  it  now  occupies. 


isuig  one,  well  worth  persistent  attempts  at  iniprovcnient.  An  arc 
with  a  light  of  g(jod  color  produced  with  an  expenditure  of  less  than 
half  a  watt  per  candle-power  certainly  justifies  interest,  and  is  a 
I)rize  not  to  be  passed  by. 


We  arc  particularly  interested  to  note  that  Mr.  Lamme  comes  out 
boldly  in  favor  of  urban  traction  by  alternating  motors  instead  of 
relegating  them  to  long-distance  and  interurban  work.  This  is 
carrying  the  war  into  Africa  with  a  vengeance,  but  the  regulation 
of  these  alternating  motors  for  low  speeds  is  more  efficiently  accom- 
plished than  in  ordinary  direct-current  working.  Just  how  the  com- 
parison would  stand  in  regular  running  one  can  hardly  say  off-hand, 
but  it  is  reasonably  clear  that  if  the  type  of  alternating  motor  con- 
cerned anynhere  nearly  comes  up  to  the  hopes  of  its  friends,  it  is 
capable  of  giving  direct-current  motors  a  hard  rub  almost  anywhere. 
Of  the  beneficient  effect  of  alternating-current  motors  on  the  modern 
problems  of  distribution  there  is  no  doubt.  The  necessity  of  sup- 
plying direct  current  to  the  cars  at  distances  compelling  the  trans- 
mission of  alternating  currents  has  been  a  dreadful  incubus  upon 
electric  traction.  It  certainly  appears  that  we  already  see  the  begin- 
ning of  the  end,  and  that  in  the  future  work  can  be  conducted  upon 
broader  lines  than  heretofore.  However  well  alternating  motors 
may  prove  to  work  on  urban  systems,  it  is  in  the  larger  work  that 
they  are  most  needed,  and  it  is  doubtless  there  that  they  will  for  the 
present  find  the  most  useful  application. 


The  Flaming  Arc  Lamp. 

The  arc  lamp  employing  impregnated  carbons  has  recently  been 
coming  to  the  front,  and  to  a  limited  extent  has  been  used  in  Ger- 
many on  commercial  circuits  with  satisfactory  results.  These  arcs 
have  beyond  any  doubt  an  enormous  luminous  efficiency,  two  or 
three  times  as  great  as  that  of  ordinary  arcs,  with  a  better  color 
quality  and  a  somewhat  lower  intrinsic  brilliancy.  But  they  give  a 
species  of  flaming  arc,  the  fumes  from  which  introduce  a  compli- 
cation of  no  small  import.  They  present  in  this  respect  a  problem  not 
unlike  that  of  the  enclosed  arcs  eight  or  ten  years  ago.  Many  in- 
genious attempts  to  avoid  the  difficulty  have  been  made,  but  it  is 
too  early  yet  to  look  for  complete  success.    Still  the  class  is  a  prom- 


In  this  instance  America,  unfortunately,  cannot  count  too  much 
upon  help  from  foreign  results,  for  in  arc  lighting  the  lessened  colt 
of  labor  abroad  plays  a  very  important  part.  The  success  of  the 
enclosed  arc  in  this  country  is  a  monument  to  the  forbidding  serious- 
ness of  American  labor  conditions.  Its  light  is  undeniably  produced 
at  considerably  less  efficiency  than  that  of  the  open  arc  and  its  color 
is  not  altogether  prepossessing,  yet  it  so  reduces  the  labor  account 
that  it  has  become  an  economic  necessity.  It  has  advantage  in 
steadiness  and  in  the  distribution  of  light  to  be  sure,  but  the  lessened 
care  is  its  real  raison  d'etre.  The  arc  with  composite  carbons  has 
to  face  in  this  country,  then,  special  conditions,  and  how  far  it  may 
be  possible  to  strike  a  compromise  between  efficiency  on  the  one 
hand  and  an  increased  demand  for  attention  on  the  other,  remains 
to  be  seen.  We  are  inclined  to  think  that  a  commercial  solution  of 
liie  difficulty  is  attainable,  and  look  forward  to  it  with  interest.  But 
meanwhile  electric  lighting  is  a  growing  art  and  the  output  of 
standard  arcs  and  incandescent  lamps  is  increasing  with  great 
rapidity.  Long  after  proposed  new  illuminants  have  passed  into  thor- 
oughly successful  use,  they  will  have  to  struggle  to  make  any  serious 
impression  on  the  art  as  a  whole.  Meanwhile  we  tender  our  respects 
to  the  experimenters  and  wish  them  success.  It  certainly  is  high 
time  for  improvements  in  efficiency,  for  electric  lights  demand  yearly 
an  enormous  output  of  energy,  a  large  part  of  which  ought  to  be 
suppressed. 


The  N-Rays  and  Radioactivity. 

It  would  be  hard  to  mention  an  important  scientific  discovery 
which  has  attracted  less  public  attention  than  Blondlot's  beautiful 
researches  on  the  rays  which  he  has  thus  named.  The  daily  press, 
which  is  usually  generous  to  striking  discoveries,  seems  hardly  to 
have  learned  that  N-rays  exist.  And  yet  no  work  within  a  decade 
gives  richer  promise  of  important  results.  M.  Blondlot's  latest  dis- 
covery is  that  radiants  which  give  out  N-rays  can  communicate  a 
similar  variety  of  radioactivity  to  some  neutral  bodies  upon  which 
the  N-rays  fall.  The  phenomenon  was  discovered  while  concen- 
trating the  rays  by  a  quartz  lens  upon  a  phosphorescent  screen,  when 
it  was  found  that  the  N-radiation  persisted  with  the  lens  as  a  source 
after  the  original  source  was  removed.  Following  up  this  clue,  it 
turned  out  that  various  other  substances  became  temporarily  active 
after  exposure  to  N-radiation.  A  sheet  of  lead,  for  example,  became 
active  on  both  faces  after  exposure  to  the  rays,  producing  an  effect 
that  might  easily  have  been  mistaken  for  penetration  of  the  lead  by 
a  less  experienced  observer.  In  short,  a  set  of  phenomena  closely 
similar  to  so-called  induced  radioactivity  are  produced  by  these  ex- 
traordinary N-rays,  which  have  so  commonplace  an  origin  as  a 
Welsbach  burner,  and  are  reflected  and  refracted  like  any  other  kind 
of  radiant  energy.  The  N-rays  appear  to  form  a  connecting  link 
between  the  ordinary  phenomena  of  light  and  the  singular  effects  of 
radioactivity  which  have  set  the  scientific  world  agog  within  the 
last  year  or  two.  No  explanation  of  the  latter  can  now  be  regarded 
as  complete  unless  it  takes  full  account  of  the  former  and  their 
relation  to  ordinary  radiation.  A  linkage  of  this  sort  is  invaluable 
in  preparing  for  generalization  the  great  mass  of  experimental  data 
that  has  been  accumulated.  The  complete  emission  spectrum  of  a 
radiating  substance  has  thus  far  never  been  determined,  and  until 
this  can  be  done  the  phenomena  which  belong  to  the  radiation  cannot 
fully  be  determined.  The  study  of  the  N-rays  has  opened  a  new  field 
of  investigation  which  seems  likely  to  yield  some  very  important 
theoretical  results. 
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Gas  Power  for  Central  Stations. 

At  last  Friday's  nieetiiig  of  the  American  Institute  of  Electrical 
Engineers,  a  paper  was  read  by  Mr.  J.  R.  Bibbins  on  the  subject  of 
gas  engine  power  in  central  stations,  in  which  the  claim  is  made  that 
gas  engines  are  both  cheaper  to  operate  and  easier  to  operate  than 
steam  engines  for  the  purposes  of  power  generation.  Thirteen  gas 
engine  plants  are  analyzed,  the  largest  gas  engine  unit  having  a  rated 
full-load  capacity  of  about  630  kw.  The  average  size  was  about  230 
kw.  These  are  relatively  small  engines  for  modern  power  plants. 
The  mean  cost  of  gas  is  stated  to  have  been  i  .4  cent  per  kvv-hour,  al- 
though it  is  claimed  that  at  a  reasonable  price  for  gas  of  20  cents  per 
i.ooo  cubic  feet,  the  cost  would  have  been  only  0.875  cent  per  kw- 
hour.  It  was  also  claimed  that  a  test  of  comparative  operating 
economy  was  made  on  a  certain  steam  and  gas  station,  lasting  sev- 
eral months  under  commercial  conditions.  The  cost  for  gaseous  fuel 
in  the  gas  station  is  given  as  0.84  cent  per  kw-hour,  while  the  cost 
for  coal  in  the  steam  station  is  given  as  1.36  cent  per  kw-hour,  these 
figures  thus  representing  a  saving  of  no  less  than  39  per  cent,  in  the 
cost  of  fuel  by  gas. 


It  is  admitted  that  the  thermic  efficiency  of  a  good  gas  engine  is 
higher  than  that  of  a  good  steam  engine,  and  it  is  also  generally 
admitted  that  a  gas  engine  of,  say,  500  hp,  consuming  fairly  cheap 
natural  gas,  is  cheaper  to  operate  than  a  steam  engine  of  similar 
power  at  the  ordinary  price  of  coal ;  but  there  is  very  little  yet 
known  of  the  relative  economy  of  large  steam  engines  and  large  gas 
engines  in  this  country.  A  gas  engine  is  a  simpler  machine  than 
a  steam  engine,  and  has  fewer  auxiliary  parts,  especially  where 
natural  gas  is  available.  Moreover,  we  may  expect  the  gas  engine 
to  supplant  the  steam  engine  in  large  sizes  in  the  future.  For  the 
present,  however,  we  must  be  content  with  the  great  advance  that 
the  gas  engine  has  made  in  recent  years  up  to  its  present  moderate 
size.  When  the  paper  by  Mr.  Bibbin  and  the  discussion  thereon  is 
printed  in  another  issue,  we  shall  return  to  this  interesting  subject, 
which  lately  has  so  rapidly  come  to  the  front. 


New  Light  on  Radium. 

So  much  of  the  previous  work  on  radium  has  been  wildly  specu- 
lative and  based  on  undemonstrated  electrical  hypothesis  that  it 
is  positively  a  great  mental  relief  to  find  so  clever  an  investigator 
as  Sir  William  Ramsay  settled  down  to  an  attack  on  the  mystery 
along  sane  and  systematic  lines.  The  newspaper  reports  on  his 
London  lecture,  on  which  we  commented  a  few  weeks  ago,  are 
full  of  speculations  on  the  transmutation  of  metals  and  such  like 
pleasantries,  but  stripping  the  report  of  useless  verbiage  the  facts 
brought  to  light  by  later  accounts  appear  to  be  about  as  follows : 
First,  radium  salts,  among  other  things,  give  off  spontaneously  a 
heavy  gas  which  possesses  the  radioactive  properties  of  the  parent 
substance.  Second,  this  gas  loses  its  radioactive  properties  and 
apparently  disappears  in  a  month  or  so.  Third,  in  so  disappearing 
its  spectrum,  in  itself  unidentified,  fades  out  and  is  replaced  by  the 
helium  spectrum.  As  regards  this  last  fact,  there  can  be  no  manner 
of  doubt,  for  the  helium  spectrum  is  absolutely  characteristic  and 
could  not  be  mistaken  for  anything  else,  even  by  the  merest  tyro, 
let  alone  an  experienced  investigator.  Granted  the  helium,  what 
was  its  actual  source  and  its  relation  to  radium  gas  and  to  radium 
itself? 


of  the  helium  to  the  radioactive  gas  which  it  seems  to  replace.  Is 
the  latter  a  condensation  or  a  compound  of  helium  ?  Either  hypothe- 
sis would  be  plausible  enough,  but  the  former  would  indicate  new 
relations,  the  latter  old  and  familiar,  though  interesting  ones.  On  the 
one  hand,  a  heavy  gaseous  compound  of  helium  would  be  more  than 
likely  to  be  unstable;  on  the  other,  a  complicated  condensation 
thereof  would  also  presumably  be  unstable,  and  in  either  case  a 
change  in  the  predominant  spectrum  would  probably  occur  in  the 
breakup  of  the  heavy  gas.  The  most  important  feature  of  the  case 
is  that  the  radium  gas  has  in  the  main  the  radioactive  properties  of 
radium,  while  the  helium  which  results  has  not.  There  is,  there- 
fore, in  the  phenomenon  a  clue  to  the  real  nature  of  radioactivity, 
since  one  can  investigate  it  in  a  gas  of  definite  character,  giving  a 
definite  though  unknown  spectrum  and  decomposing  with  the  evo- 
lution of  a  known  and  stable  gas.  One  is  tempted  to  ask  whether 
radioactivity  is  not,  like  phosphorescence,  a  concomitant  of  decom- 
position. At  all  events,  the  careful  study  of  this  change  in  its 
quantitative  relations  is  likely  to  throw  a  flood  of  light  on  the  nature 
of  radioactivity,  and  the  relation  of  the  hypothetical  electrons  to  the 
phenomena  observed.  And  when  it  is  definitely  decided  whether 
radium  gas  is  a  condensation  of  helium — He^;  or,  let  us  say,  helium 
X-ide  He„  Xm — a  very  long  step  will  have  been  taken  toward  un- 
raveling the  mystery  of  radium  itself — a  consummation  most  devoutly 
to  be  wished,  if  only  to  deprive  the  yellow  journal  writer  of  the  op- 
portunity that  the  present  lack  of  knowledge  affords  for  sensational 
speculation. 


Helium  itself  is  a  well-defined,  stable  and  rather  inert  gas  nearly 
as  light  as  hydrogen,  present  in  large  amounts  in  the  solar  envelope, 
in  a  number  of  stars  and  in  small  quantities  in  a  few  rare  minerals 
in  volcanic  regions.  From  these  sources  the  atmosphere  derives 
a   meagre  supply.     The   first   matter  of  importance   is   the   relation 


It  must  be  remembered  that  when  one  hears  the  word  radium,  it 
really  means  a  salt  of  radium,  generally  the  chloride  or  bromide, 
since  no  one  has  yet  obtained  enough  of  the  precious  substance  to 
risk  in  attempts  at  reduction  to  the  metallic  form,  so  f^r  as  we  have 
yet  heard.  In  fact,  the  metal  itself  when  obtained  might  not  pos- 
sess radioactive  properties  at  all,  or  might  only  possess  them  in  a 
small  degree,  and  it  might  very  possibly  turn  out  that  radioactivity 
is  characteristic  of  the  decomposition  of  an  unstable  radium  salt. 
All  this,  of  course,  is  pure  speculation,  but  the  really  pertinent 
((uestion  is  the  relation  of  the  radium-helium  gas  to  the  salt  of 
radium  (so-called),  which  gives  it  off.  It  has  yet  to  be  shown  that 
radium  is  a  chemical  unit  in  the  ordinary  sense.  It  is  quite  possible 
for  a  substance  to  knock  about  for  years  as  an  element  of  known 
spectrum  and  atomic  weight  and  then  to  be  split  up  into  two  or 
more  components,  each  quite  characteristic  chemically.  Such  was 
the  case  with  didymium.  This  being  so,  it  is  certainly  not  imper- 
tinent to  inquire  whether  the  radium  gas  is  a  general  emanation 
from  the  radium  salt  as  a  whole,  or  from  a  possible  component. 
Comparison  of  the  spectra  will  probably  give  some  clue  to  the 
facts — about  the  only  clue  possible,  until  radium  can  be  obtained 
in  reasonable  quantities.  Enough  has  been  said  to  indicate  that 
the  derivation  of  helium  from  radium  gas  gives  one  no  proper 
license  to  talk  about  the  transmutation  of  metals.  That  all  the 
so-called  elements  are  derived  from  some  parent  substance  or  sub- 
stances is  an  old  theory,  and  one  which  in  itself  is  probable  enough, 
but  all  the  data  heretofore  at  hand  indicate  that  the  resolution  of 
an  element  into  its  components  is  unlikely  to  be  a  simple  or  spon- 
taneous process.  Hence,  it  is  well  to  go  slowly  in  this  radium- 
helium  affair.  The  demonstrated  facts  taken  merely  at  their  face 
value  are  interesting  and  important  enough  without  indulging  in 
speculation.  We  hope  that  Ramsay  will  push  his  investigation  vig- 
orously, for  it  seems  far  more  likely  to  clear  up  the  radium  mystery 
than  any  other  line  of  research  which  ha."?  yet  been  tried.  It  is  a 
great  pity  that  the  material  is  so  nearly  unattainable,  for  its  scarcity 
at  present  puts  ordinary  chemical  methods  quite  out  of  the  game 
and  forces  reliance  on  methods  that  necessarily  leave  many  ques- 
tions unanswered. 
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Test  of  Wcstinuhousc  Turhinc. 


On  DccciiiIkt  21  nil  ccoimtiiy  test  of  a  l,-'5o-kw  V\isiiiiKlnni^<- 
stiMiii  turbine  gcncratur  set  fur  tlic  Intcrburuu(;li  Kapid  'I'raiiMit 
power  house  was  made  at  the  Wcstingliouse  Machine  Company's 
shops.  The  net  results  showed  a  steam  consumption  of  15  pounds 
per  electrical  horse-power  with  J7  in.  of  vacuum,  and  14'/ j  pounds, 
with  jH  in.  of  vacuum;  barometer  reailmg,  30  in.;  steam,  dry  satur- 
ated, delivered  to  the  turbine  throttle  at  150  pounds  gauge  pressure. 
At  the  close  of  this  economy  test  the  automatic  safety  stop,  with 
which  all  Wesingliouse  turbines  arc  now  equipped,  was  tested  by 
holding  down  the  governor  lever  so  that  the  speed  of  the  turbine  was 
uncontrolled.  The  turbine,  of  course,  accelerated  its  speed  imme- 
diately, and  just  before  the  rate  of  speed  reached  10  per  cent,  above 
the  normal  rate,  the  safety  stop  automatically  released  and  shut  ofT 
the  steam  supply.  This  was  followed  by  a  test  (or  regulation  under 
extreme  conditions,  the  full  load  being  thrown  on  and  oil  instan- 
taneously several  times.  The  variation  in  the  speed  of  the  unit  be- 
tween no  load  and  full  load,  as  indicated  by  the  change  in  lone  of 
the  note  given  out  by  the  generator,  was  barely  perceptible. 


December  Meeting  of  the  A.  I.  E    E. 


Four  papers  presented  last  Friday  at  the  December  meeting  of  the 

American  Institute  of  Electrical  Kngineers.  Two  arc  reprinted  in 
full  elsewhere  in  this  issue,  namely,  the  paper  by  Mr.  George  H. 
Lukes,  entitled,  "Overhead  High-Tension  Distributing  Systems  in 
Suburban  Districts,"  and  that  of  Mr.  W.  C.  L.  Eglin,  entitled,  "Safe- 
guards and  Regulations  in  Operation  of  Overhead  Distributing  Sys- 
tems." A  paper  was  presented  by  Mr.  J.  R.  Bibbins,  entitled,  "Gas 
Power  for  Central  Stations,"  setting  forth  the  advantages  of  operat- 
ing central  stations  in  connection  with  gas  works,  and  included  a 
number  of  curves  of  tests  of  gas  engines  and  tables  of  operating  costs 
and  profits  of  the  typical  gas  power  plant  equipment.  We  shall  re- 
turn to  this  paper  in  another  issue. 

Mr.  E.  J.  Bechtel,  in  a  paper  entitled,  "Automatic  Apparatus  for 
Regulating  Generator  and  Feeder  Potentials,"  described  a  type  of 
such  apparatus  used  in  the  station  with  which  he  is  connected.  These 
regulators  are  of  the  boosting  transformer  type,  having  a  secondary 
winding  in  series  with  the  circuit  and  divided  into  small  sections 
which  are  capable  of  being  automatically  cut  in  or  out  step  by  step, 
as  the  conditions  require,  to  maintain  a  desired  voltage  at  the  indi- 
vidual feeder  terminals.  They  will  regulate  up  to  ten  volts  above  or 
below  that  of  the  bus-bars.  The  paper  includes  a  diagrammatical 
representation  of  the  apparatus  and  reproductions  of  records. 

The  greater  part  of  the  discussion  of  the  evening  was  on  the  paper 
by  Mr.  Bibbins,  which  is  reserved  to  be  printed  in  another  issue  with 
his  paper.  In  discussing  the  paper  by  Mr.  Eglin,  Mr.  H.  M.  Geer  said 
that  unnecessary  blowing  of  fuses  can  be  practically  eliminated  by  a 
systematic  method  of  fusing  lines  according  to  the  connected  load, 
and  checking  up  the  connected  load  on  all  fuses  at  regular  intervals. 
The  burning  of  cross  arms  due  to  leakage  of  current  from  the  cases 
of  iron  cut-out  boxes  in  wet  weather  may  be  reduced  to  a  minimum 
by  mounting  the  boxes  on  glass  supports.  Fuses  should  be  restricted 
to  the  least  heavily  loaded  branches,  depending  upon  circuit-breakers 
or  station  fuses  for  protection  from  accidents  on  feeders  or  heavily 
loaded  mains.  Another  class  of  accidents  has  been  much  diminished 
by  first-class  line  construction  combined  with  a  system  of  regular 
inspection,  which  if  made  at  intervals  of  one  or  two  months,  will 
often  reveal  prospective  causes  of  trouble  due  to  the  erection  of  new 
buildings,  stringing  of  w-ires  by  other  companies  with  too  little 
clearance,  etc.  Interruptions  due  to  burnt-out  transformers  may  be 
minimized  by  the  use  of  lightning  arresters  located  near  the  larger 
transformers,  since  troubles  from  overheating  are  very  infrequent. 

Mr.  Geer  said  that  a  cross  arm  similar  in  dimensions  to  the  one 
described  by  Mr.  Lukes  has  been  in  use  in  Chicago  for  a  number  of 
years  with  excellent  results.  Double-petticoat  glass  insulators,  having 
an  outside  diameter  of  about  4^  inches,  have  been  used  in  Chicago 
on  4,000-volt,  three-phase  circuits  for  several  years  with  excellent  re- 
sults, but  the  deep-groove,  double-petticoat  insulator  used  on  standard 
2,000-volt  lines  would  probably  serve  the  purpose  equally  well,  as 
far  as  insulation  is  concerned.  In  Chicago,  accidents  due  to  lighting 
wires  falling  across  telephone  wires  have  been  almost  unknown. 

Mr.  G.  T.  Hanchett  said  that  one  of  the  most  prolific  causes  of  acci- 
dents on  lines  running  in  suburban  districts  is  the  grounding  wire 
on  trees.  He  has  seen  limbs  6  or  8  inches  in  diameter  burned  com- 
pletely in  two  by  wires,  and  also  wires  burned  in  two  from  resulting 
arcs.    Mr.  H.  A.  Wagner  said  that  latest  practice  has  shown  the  de- 


sirability ol  numerous  lightning  protecting  devices  installed  away 
Irom  the  station,  in  addition  to  those  also  used  in  the  stations  and  sub- 
stations. In  an  experiment  made  on  a  railway  in  western  Pennsyl- 
vunia  a  ligliiiiiiiK  arrester  were  placed  on  every  pole,  care  being 
taken  to  see  that  all  ground  and  other  connections  were  properly 
made.  (Jbscrvalioii.s  made  on  each  arrester  after  every  storm  ^.liowed 
that  with  four  arresters  per  mile  per  conductor  practically  every  light- 
ning discharge  was  taken  care  of. 

Mr.  Paul  M.  Lincoln  advocated  relying  only  on  the  insulator  for 
the  line  insulation.  Burning  out  of  pins  can  be  prevented  in  two 
ways,  one  being  to  make  the  pin  a  perfect  insulator  and  keep  it  so, 
and  the  other  and  better  method  to  make  it  a  conductor,  as  in  that 
case  the  escaping  current  cannot  generate  sufficient  heat  to  cause 
burning.  Mr.  M.  P.  Ryder  said  that  his  experience  is  that  it  is  not 
safe  to  depend  upon  any  wire  insulation,  whether  of  rubber  or 
weather-proof,  lie  considered,  however,  thi.t  weather-proof  wire  i--  a 
great  protection  in  dry  weather,  and  saves  a  good  deal  of  trouble 
which  otherwise  would  occur  in  service,  and  in  this  he  was  sup- 
ported by  several  others  during  the  discussion.  He  considered  that 
lightning  arresters  are  not  an  absolute  protection  against  lightning, 
and  that  it  docs  not  pay  to  use  a  great  number  of  them,  confining 
their  use  to  the  station  end  of  the  circuit  and  to  the  terminals.  Ralph 
D.  Mershoir  and  Mr.  Fremont  Wilson  very  strongly  condemned  the 
use  of  weatherproof  wire,  and  the  latter  criticised  severely  the 
Yonkers  line  of  the  North  River  Lighting  Company,  both  on  account 
of  lack  of  proper  lightning  protection  and  from  grounding  on  trees. 
He  had  noticed  children  taking  shocks  from  trees,  and  in  testing  the 
circuit  himself,  he  received  a  severe  shock.  Professor  Sever  dwelt 
on  the  danger  from  the  crossing  of  high-tension  wires  with  tele- 
phone and  signal  wires,  and  said  that  within  a  few  days  a  16,000-volt 
feeder  wire  at  Joliet,  III.,  fell  across  a  telegraph  wire  and  caused  fires 
six  miles  in  one  direction  and  nineteen  miles  in  the  other,  burn- 
ii)g  two  stations  to  the  ground  and  setting  fire  to  the  switchboard  of 
the  telegraph  company  in  Joliet.  He  had  found  that  there  are  about 
260  fires  on  the  Underwriters'  records  caused  by  the  crossing  of  signal 
and  telephone  wires  with  railway  and  other  high-power  circuits. 

Mr.  H.  G.  Stott  said  that  the  grounding  of  any  part  of  the  sec- 
ondary network,  especially  the  neutral  wire,  is  the  best  form  of  pro- 
tection obtainable.  When  lightning  strikes  a  high-tension  line  the  oil 
transformer  forms  one  of  the  best  lightning  protectors.  Referring  to 
a  query  why  a  transformer  primary  fuse  will  blow  in  a  lightning 
storm,  he  said  this  is  caused  by  the  lightning  jumping  either  between 
the  turns  of  the  transformers  and  short-circuiting  the  transformer, 
or  if  the  secondary  is  grounded,  jumping  through  the  light  insulation 
to  that  ground.  He  emphasized  the  desirability  of  concentrating  all 
automatic  apparatus  in  the  power  house  or  in  substations.  Mr.  W.  C. 
L.  Eglin  stated  that  he  has  experimented  with  many  devices  to  keep 
wires  from  trees,  but  all  have  failed.  He  agreed  with  Mr.  Mershon 
that  weatherproof  insulation  is  a  farce,  and  should  not  be  permitted, 
and  he  also  agreed  that  the  line  insulation  should  be  provided  in  the 
insulator  and  not  in  the  pin,  the  latter  being  only  expected  to  sup- 
port the  insulator.  His  experience  with  lightning  arresters  has  been 
that  in  the  stations  they  are  more  effective  than  on  the  line,  for 
the  reason  that  they  are  kept  in  better  condition.  Mr.  Mershon  con- 
curred with  several  speakers  who  condemned  the  use  of  rubber 
gloves ;  they  are  an  actual  source  of  danger,  as  the  men  will  depend 
upon  the  gloves  and  yet  will  not  keep  them  in  proper  condition. 
Mr.  Geer  said  that  one  point  favoring  the  use  of  weatherproof  wire 
is  that  in  case  of  actions  in  court  the  fact  that  there  is  even  weather- 
proof insulation  on  wire  is  of  decided  advantage  to  the  company 
complained  of.  As  to  lightning  protection,  the  results  of  experiments 
have  shown  that  the  average  distance  apart  of  arresters  on  the  line 
should  be  about  a  quarter  of  a  mile.  In  some  cases,  however, 
transformers  have  been  burned  out  located  not  more  than  two  or 
three  hundred  feet  from  a  lightning  arrester.  In  running  through 
trees,  some  trouble  may  be  obviated  by  a  little  trimming  of  the  smaller 
limbs,  or  giving  the  wire  somewhat  more  than  normal  sag,  and  in 
some  cases  it  is  advisable  to  use  a  porcelain  tube  about  two  feet  long 
secured  to  a  limb.  Mr.  Fremont  Wilson  cited  a  case  where  after 
lightning  arresters  had  been  placed  a  distance  apart  of  a  quarter  of  a 
mile  no  further  damage  from  lightning  occurred. 


Telephone  Spring  Jacks. 

As  we  go  to  press,  telegraphic  advices  from  Chicago  inform  us 
that  the  Western  Electric  suit  against  the  North  Electric  Company, 
for  infringement  of  Scribner  and  Warner  patents  relating  to  long  and 
short  springs  in  spring  jacks  for  telephone  switchboards  has  been 
dismissed  and  judgment  for  costs  awarded  against  complainant 


December  26,  1903. 
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Montreal,  the  Greatest  Centre  of  Transmitted  Power.     IV. 

(CohlIikIcJ.) 


Ry  Alton  D.  Adams. 


THE   CHAMBLY    POWER    HOUSE. 

AT  Cliambly  two  sets  of  bus-bars  are  provided  at  the  switchboard 
for  the  two-phase,  2,200-volt  current  from  the  generators. 
The  low-tension  side  of  the  step-up  transformers  there  may 
be  connected  with  either  of  these  two  sets  of  bus-bars  by  means 
of  motor-operated  oil  switches.  Each  of  the  eight  main  generators 
may  be  connected  by  its  switch  with  cither  set  of  these  bus-bars, 
but  these  generator  switches  are  manually  operated.     The  generator 


is  direct-connected  to  the  horizontal  shaft  of  four  McCormic  tur- 
bine wheels  mounted  together.  Each  of  these  turbines  is  51  in.  in 
diameter,  and  under  the  available  head  of  31  ft.  of  water  operates 
at  about  152  r.p.ni.  Two  exciters,  rated  at  300  kw  and  125  volts 
each  furnish  current  for  the  magnet  coils  of  the  alternators.  Each 
of  these  exciters  is  direct-connected  to  the  horizontal  shaft  of  tw» 
27-in.  turbine  wheels,  which  are  rated  at  450  hp,  and  operate  at  250 
r.p.m.  under  the  water  head  of  31  ft.  The  set  of  wheels  driving 
each  main  generator  and  each  exciter  is  regulated  in  speed  by  a 
Lombard  governor.  Four  of  the  above  alternators,  those  made  by 
the  General   Electric  Company,  have  stationary  armature  coils  and 


FIG.    I. — FRONT  VIEW  OF  CHAMBLY   POWER  HOUSE. 

switches,  like  those  for  the  transformers,  are  of  the  oil  type,  with  a 
separate  brick  and  stone  compartment  for  each  pole.  To  provide 
air  under  pressure  for  the  ten  air-blast  transformers,  four  blower 
sets  are  employed,  each  consisting  of  a  40-hp,  550-volt  induction 
motor,  direct-coupled  to  a  pair  of  blowers,  one  at  each  end  of  the 
motor  shaft. 

Of  the  eight  alternators  at  Chambly,  four  were  made  by  the  Gen- 
eral Electric  Company  and  arc  rated  at  2,200  kw  each,  at  2,200  volts 


FIG.   3. — SETTING  THE  PENSTOCK  TUBES. 

internal  revolving  magnets.  In  the  case  of  the  four  Stanley  alter- 
nators the  armature  coils  are  stationary,'  but  this  is  also  true  for 
the  single  magnet  coil  of  each  machine,  and  the  only  revolving  parts 
are  the  masses  of  iron  that  complete  the  several  magnetic  circuits. 
Eight  alternators  and  the  two  exciters  form  a  single  row  that  ex- 
tends almost  the  entire  length  of  the  Chambly  power  house,  and 
their  shafts  are  all  parallel.  As  may  be  noted  from  the  above,  the 
total  rated  capacity  of  alternators  at  Chambly  is  16,800  kw. 


r*'- 


FIG. 


-VIEW    UP    STREAM    FROM    POWER    HOUSE. 


two-phase.  The  other  four  alternators  are  of  the  Stanley  make,  and 
each  has  a  capacity  of  2,000  kw,  at  2,200  volts  two-phase.  All  of 
these  generators  operate  at  a  frequency  of  63  cycles  per  second, 
this  number  of  cycles  having  been  adopted  as  a  compromise  between 
60  and  66  cycles,  both  of  which  frequencies  were  formerly  found 
in  the  water  power  stations  that  now  contribute  to  electrical  supply 
in  Montreal.  By  lowering  the  speed  of  revolution  a  little  for  some 
generators  and  raising  it  a  little  for  others  it  became  possible  to 
operate  the  several  water  power  stations  in  multiple  at  63  cycles 
per  second.     Each  of  the  eight  alternators  at   the  Chambly  station 


^■. 


FIG.  4. — VIEW  DOWN   STREAM  FRO.M   POWER  HOUSE. 

The  room  thus  occupied  by  the  generators  is  about  277  ft,  long 
and  28  ft.  wide.  At  nearly  the  same  level  with  the  generator  room 
and  on  its  upstream  side,  but  separated  from  it  by  a  water-tight  wall 
of  concrete  4  ft.  thick,  are  the  compartments  for  the  horizontal  tur- 
bine wheels.  The  shafts  of  the  main  wheels  are  located  17  ft.  above 
the  tail-water  level,  and  each  shaft  passes  into  the  generator  room 
through  a  water-tight  bulkhead  of  cast  iron.  From  each  pair  of  Si-in. 
turbine  wheels,  of  which  there  are  two  pair  on  each  shaft,  a  draft  tube 
of  10  ft.  3  in.  diameter  passes  down  to  the  tail  water.  Top,  bottom 
and  sides  of  the  wheel  chambers  are  all  of  concrete,  and  the  roof 
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ol  these  chambers  rises  on  its  uutsiUc  to  an  drvution  ol  ig..s  ft. 
above  the  floor  of  the  generator  room.  The  concrete  n).>or  thut 
fornied  by  the  roof  of  the  wheel  chambers  is  ubont  x>  ft,  .|  in.  wide 
between  the  plain  of  the  wall  on  the  upstream  side  of  the  Kcnerator 
room  and  the  iipstn-am  wall  of  the  upper  part  of  the  station.  This 
elevated  floor  over  the  wheel  chambers  is  about  J105  ft.  loni;  and 
carries  the  switchboard  in  its  central  portion  and  the  transformers. 

Underneath  that  particular  portion  of  this  elevalt-d  floor  that  is 
nearest  to  the  generator  room,  parallel  to  tli.il  room,  and  directly 
over  the  water  wheels  that  arc  nearest  to  the  wall  that  sepa- 
rates the  generator  room  from  the  wheel  chembers,  there  is  a 
tumicl  ()  fl.  wide  and  ^1.5  ft.  high.  Into  this  tunnel,  which  runs 
beneath  the  switchboard  and  the  transformers,  cables  between  the 
switchboard,  transformers  and  generators  arc  brought  Along  the 
top  of  the  concrete  wall  that  separates  the  generator  room  from 
the  wheel  chambers  there  is  a  row  of  steel  columns  that  extend  I" 
the  lower  cord  of  the  roof  trusses.  These  colunms  serve  to  support 
a  track  for  one  end  of  the  traveling  crane,  and  the  track  for  the 
other  end  of  this  crane  is  carried  by  steel  cohmuis  alouK  the  down 


upper  part  of  the  wall  on  ihe  upstream  side  of  the  station,  its  width 
shrinks  to  51.5  ft.  over  both  outside  walls.  The  steel  roof  trusses 
span  these  walls  and  the  lowest  cords  of  these  trusses  are  34. a  ft. 
above  the  floor  of  the  generator  room.  Foundations  of  tins  power 
station  are  of  concrete  up  to  and  inclliding  the  floor  of  the  generator 
room  on  the  downstream  side,  and  up  to  and  including  the  roof  of 
the  wheel  chand)ers.  These  concrete  wheel  chambers  have  a  total 
length  of  42.5  ft.  up  and  down  stream,  and  of  this  length  20.5  ft, 
is  outside  of  ihe  upstream  wall  of  the  top  portion  of  the  power 
house.  .Above  the  concrete  foundations  the  walls  of  the  power  house 
at  Chambly  arc  of  brick  with  vertical  steel  columns  set  into  them 
to  support  the  roof  trusses.  Beneath  the  upstream  side  of  the  power 
house  there  are  ten  wheel  chambers  for  the  eight  sets  tjf  large  wheels 
and  two  sets  of  smaller  ones.  Heneath  the  downstream  side  of  the 
jiower  house  there  are  seventeen  archways  through  which  the  draft 
lubes  of  the  several  sets  of  wheels  pass  between  the  wheel  chambers 
and  the  tail  water. 

I'^ach  pair  of  the  51 -in.  turbines  has  its  own  draft  tube  of   10  ft 
3  in.  diameter,  and  each  pair  of  27-in.  wheels  has  a  draft  tube  of  ap- 


FiG.  5. — Interior  View  Chamblv  Power  House. 


stream  wall  of  tke  station.  This  crane  is  provided  with  electric 
motors  for  both  hoisting  and  conveying  purposes;  and  sweeps  the 
entire  generator  room. 

In  effect  the  water  power  station  at  Chambly  forms  a  part  of  the 
dam  across  the  Richelieu  River  by  which  the  head  of  water  is  main- 
tained. This  dam,  considered  as  a  whole,  starts  from  the  west  side 
of  the  river  in  a  direction  approximately  at  right  angles  with  the 
bank  and  continues  thus  until  it  is  more  than  half-way  across  the 
stream.  Then  the  dam  makes  a  turn  at  approximately  right  angles, 
and  continues  down  stream  nearly  parallel  with  the  east  bank  for 
perhaps  1,000  ft.  At  the  end  of  and  at  nearly  right  angles  to  this 
second  part  of  the  dam  comes  the  power  house,  which  extends  to 
the  east  bank,  and  thus  completes  the  dam.  About  30  ft.  of  the 
length  of  the  water  power  station  rests  on  the  bank,  and  the  re- 
mainder of  its  308  ft.  of  total  length  is  built  up  from  the  bed  rock 
of  the  river.  Up  and  down  stream  the  width  of  the  station  foun- 
dations is  82  ft.,  and  this  narrows  to  about  72  ft.  at  the  floor  level 
of  the  generator  room  and  the  wheel  chambers.  On  a  level  with 
the  top  of  the  arches   over  the   wheel   chambers,   whence   rises   the 


proximately  5  ft.  diameter.  There  is  thus  one  archway  under  the 
generator  room  for  each  of  the  larger  draft  tubes,  and  also  one  arch- 
way for  the  pair  of  smaller  tubes. 

At  the  upstream  end  of  the  wheel  chambers  is  the  steel  rack  to 
keep  ice  and  other  floating  objects  away  from  the  wheels.  This 
rack  is  269  ft.  long  and  has  a  vertical  height  of  23.5  ft.  From  the 
foregoing  it  may  be  seen  that  the  flow  from  head  to  tail  water  is 
directly  underneath  the  power  house  from  the  upstream  to  the  down- 
stream side.  As  at  first  constructed,  the  wheel  chambers  contained 
the  open  turbines,  but  this  has  recently  been  changed  and  a  steel 
penstock  with  gate  has  been  provided  for  each  set  of  wheels.  Near 
the  river  end  of  the  power  house  a  set  of  waste  gates  in  the  dam  or 
forebay  wall,  through  which  water  may  be  drawn  off  into  the  main 
channel  of  the  river,  are  located.  The  long  portion  of  the  dam 
running  up  and  down  stream,  as  well  as  the  shorter  portion  that 
crosses  the  main  channel,  was  originally  built  entirely  of  concrete, 
save  that  small  iron  rods  were  buried  at  intervals  in  the  mass  to 
increase  its  strength.  Results  with  this  construction  have  not  been 
entirely  foi^unate.    Some  time  after  the  completion  of  the  dam,  that 
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end  elevation  looking  from  the  river 
Fig.  6.— Plan  and  Elevations  of  Power  House  for  Chambly  Manufacturing  Company. 
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portion  coiiliiiiimk  iIic  waslc  ^mc>.  near  the  power  siatioii,  (j.ivc  wa> 
and  had  to  be  rebuilt.  On  December  i,  190J,  that  poriiuii  of  the 
dam  across  the  center  of  the  main  river  channel  broke  loose  and 
moved  some  rods  down  stream  in  a  mass,  leaving  a  clear  gap  from 
the  bed  of  the  river  up  for  the  escape  of  the  water.  This  dctachcil 
porlioii  of  the  dam,  bristling  with  the  iron  rods  that  were  inlende.l 
to  hold  it  togelliir,  still  stands  alone  in  midstream,  a  monument  to 
its  builders.  Repair  of  this  break  has  only  recently  been  completed, 
and  meantime  Krcat  loss  has  been  sustained  through  inability  to 
operate  the  id.Soo-kw  capacity  of  generating  eipiipment  at  the  power 
station.  Wliilc  a  new  section  of  dam  was  being  constructed  in  the 
gap  at  midstream,  a  wide  apron  of  timber  and  stone  has  been  laid 
along  the  side,  next  to  the  main  river  channel,  of  thai  part  of  the 
dam  thai  extends  for  more  than 
1. 000  ft.  up  and  down  stream.  As 
this  very  large  piece  of  concrete 
dam  work  stands,  whether  from 
nnproper  design  or  poor  materials, 
it  may  fairly  be  said  to  illustrate 
to  a  conspicuous  degree  the  way 
not  to  do  it. 

I.achine  Rapids  on  the  St.  Law- 
rence River,  between  the  Island 
of  Mantreal  and  the  south  bank 
of  the  stream,  is  the  site  of  the 
second  water  power  station  owned 
and  operated  by  the  Montreal 
Light.  Heat  &  Power  Company. 

At  this  station  the  head  of  water 
on  the  wheels,  about   16  feet,  was 
obtained  by  an  unusual  construc- 
tion.    The  St.  Lawrence  River  at 
this  point  passes  through  a  long 
series  of  rapids  with  no  great  fall 
i   nany   one    place.      To   render   a 
portion  of  the  water  available  for 
power    purposes,    a    large    break- 
water,  perhaps   a   mile   in   length, 
was  constructed  up  and  down  river 
through    the    rapids    between    the 
island  of  Montreal  and  the  south 
bank,  but  nearer  the  former.     At 
a  point  nearer  to  the  down  stream 
than  to  the  up-stream  end  of  this 
breakwater   a    power   station   and 
dam  was  thrown  across  that  por- 
tion of  the  river  between  the  break- 
water   and    the    Montreal    bank. 
Water  in  that  portion  of  the  St. 
Lawrence  between  the  breakwater 
and  the  Montreal  shore  must  ob- 
viously pass  through  the  power  sta- 
tion on  its  way  down  stream,  and 
in  thus  passing  it  is  made  to  fall 
through    a    long    row    of    water 
wheels.     The  head  of  water  being 
so  small,  only  16  feet,  it  was  neces- 
sary to  devise  some  way  in  which 
a  reasonable   speed   of  revolution 
could  be  obtained  for  the  electric 
generators.    The  plan  adopted  was 
to     use     single     vertical     turbine 
wheels,  and  to  drive  each  gener- 
ator  direct   connected   to    a   long 
horizontal  shaft,  which  is  in  turn 
connected  by  bevel  gears  with  the 
vertical     shafts     of    six     turbine 
wheels.      As    originally     designed 
each  horizontal  shaft  with  its  con- 
nected generator  had  a  speed  of 
180  revolutions  per  minute.     Each 
of    the    51-inch    vertical    turbine 
wheels   geared    to    this    horizontal 
shaft  had  a  speed  of  about  77  revo- 
lutions per  minute. 

The  water-power  station  at  La- 
chine  Rapids  was  designed  for 
twelve  generators  of  750  kw  capa- 
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city,  each,  but  only  eight  of  these  generators  have  thus  far  been 
installed.  To  drive  twelve  generators  in  the  way  stated,  each  having 
a  horizontal  shaft  geared  to  six  vertical  wheels,  it  was  thought  desir- 
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able  to  arrange  the  generators  in  three  groups,  each  group  being  two 
generators  wide  and  two  long.  Between  these  three  groups  of  gen- 
erators and  beyond  each  group  extend  their 
horizontal  shafts,  so  that  there  are  two  long, 
parallel  rows  of  these  shafts  with  six  shafts 
in  each  row.  To  house  generating  equip- 
ments aranged  in  this  way  requires  a  long, 
narrow  building,  and  the  power  station  at 
Lachine  Rapids  is  accordingli'  1,000  feet 
long  and  50  feet  wide  in  the  main  part.  At 
the  three  points  where  the  groups  of  gen- 
erators are  located,  the  width  of  the  power 
station  is  increased  to  about  70  feet,  and  the 
switchboard  is  in  one  of  these  wider  por- 
tions. Each  of  the  alternators  now  installed 
at  this  power  station  is  of  General  Electric 
make  with  internal  revolving  magnets,  and 
is  rated  at  750  kw  and  5,000  volts,  three- 
phase.  The  original  frequency  of  60  cycles 
per  second  has  been  increased  to  53  cycles 
by  a  small  raise  of  speed,  so  that  the  Lachine 
plant  may  operate  in  multiple  on  the  distri- 
bution lines  in  Montreal  with  the  plant  at 
Chambly,  where  the  original  frequency  of 
66  cycles  per  second  was  lowered  to  63  [or  a  like  reason. 

As  may  be  seen  from  the  above,  the  total  capacity  of  alternators 
now  at  the  Lachine  station  is  6,000  kw.  Four  exciting  dynamos  are 
provided  for  these  alternators,  each  being  rated  at  75  kw  and  90  to 
17s  volts.  Each  exciter  is  driven  at  a  normal  speed  of  660  r.p.m.  by 
a  belt  from  a  separate  water  wheel.     The  wide  range  of  voltage  just 


and  these  changes  must  be  compensated  for  by  different  currents  and 
degrees  of  saturation  in  the  alternator  magnets,  in  order  to  maintain 
a  constant  alternating  voltage.  With  a  view  to  these  changes  of 
saturation  in  the  magnets  of  alternators,  these  magnets  were  so  de- 
signed that  at  full  speed  and  voltage  their  degree  of  saturation  is 
below  the  usual  figure. 

The  distance  from  the  Lachine  power  house  to  the  sub-stations  in 
Montreal  is  so  short  that  no  step-up  transformers  are  employed  to 
raise  the  voltage  of  5,000  developed  in  the  armature  coils  of  the 
alternators,  and  energy  at  this  pressure  is  delivered  to  overhead  lines 
for  transmission  to  the  McCord  Street  and  the  central  sub-stations. 
These  lines  are  carried  in  large  part  by  steel  poles  with  wooden 
cross  arms.  In  this  case  the  steel  poles  are  built  up  of  structural 
shapes,  and  are  erected  from  100  to  125  ft.  apart,  as  might  be  done 
with  wooden  poles. 

Up  to  1902  the  transmission  line  between  the  water  power  plant 
at  Chambly  and  the  central  sub-station  in  Montreal  was  operated  at 
12,000  volts,  and  in  this  line  there  were  12,000  ft.  of  cable  in  pipes 
and  conduits  under  ground  and  under  water.  This  12,000  ft.  of  cable 
was  all  of  the  single-conductor  type,  each  conductor  consisting  of 
37  strands  equal  to  00  copper  wire.  In  each  cable  the  stranded  con- 
ductor was  insulated  with  vulcanized  rubber  compound  to  a  thickness 
of  J4  in.,  and  then  with  two  layers  of  rubber  tape.  Outside  of  the 
tape  came  a   seamless   covering  of  lead  3/32   in,   tliick.     Tlii-;  cable 
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FIG.    10. — LOW-TENSION  TRANSFORMER  SWITCHBOARD. 

was  installed  in  January,  1898,  and  continued  in  use  until  some  time 
in  1902. 
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FIG.   9. — CHAMBLY  SWITCHBOARD. 

named  was  provided  for  at  each  exciter  because  the  available  head 
of  water  at  the  Lachine  power  house  is  subject  to  much  variation, 
causing  changes  in  the  speeds  of  both  the  alternators  and  exciters, 


FIG.    II. — INCOMING  LINE  AND  TRANSFORMER   PRIMARY   SELECTOR  23,00O- 

VOLT  BOARD. 

The  lead  sheath  of  the  cable  contained  3  per  cent,  of  tin,  but  had 
no  outside  coating  or  covering.  A  part  of  this  cable  was  laid  in 
creosoted  wooden  boxes,  and  a  part  in  iron  pipes.    During  the  entire 
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four  years  tli;»t  this  cable  wai  in  use  carrying  a  current  of  13,000 
volts,  two  phnsc,  there  was  no  failure.  Furlliermore,  during  ij^^ 
years  of  this  time,  the  only  methoil  used  to  protect  the  cable  from 
liKhiiiing  discharges  was  that  of  harbed  wires  strung  on  the  poles 
that  carried  the  overhead  conductors,  and  connected  to  a  ground  wire 
at  each  pole.     As  the  territory  between  Chanibly  and   Montreal   is 
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have  given  no  trouble  by  puncturuig,  and  no  arcs  have  started  between 
the  wires,  rclephonc  service  with  its  wires  on  the  same  poles  with 
the  power  circuits  is  satisfactory,  but  has  been  found  more  subject 
to  noise  in  wet  than  in  dry  weather,  and  with  heavy  than  with  light 
current  on  the  line.  No  one  has  been  hurt  by  electric  shock  while 
using  a  telephone.  Repairs  on  the  transmission  circuits  have  been 
made  at  all  times  of  day  and  in  all  kinds  of  weather  without  injury 
to  workmen,  but  during  such  repairs  no  energy  is  sent  over  the  wires 
on  the  poles  where  work  is  being  done.  The  transmission  line  is 
patrolled  three  limes  a  week. 

For  the  jnirpose  of  testing  the  new  transformers  at  the  Chambly 
plant  and  the  sub-station,  and  also  the  two  25,000-volt  transmission 
lines,  a  rather  novel  plan  was  adopted.  At  Chambly,  near  the  power 
house,  three  40-ft.  cedar  poles  were  fastened  together  in  the  form 
of  a  triangle,  and  from  each  of  the  three  corners  a  plate  of  iron 
2'/i  in.  wide,  '/i  in.  thick,  and  several  feet  long  was  suspended  in 
rumiing  water,  so  that  the  plates  were  about  50  ft.  apart.  The 
three  conductors  of  one  transmission  circuit  were  then  con- 
nected respectively  to  these  three  iron  plates.  At  the  central 
sub-station  in  Montreal  the  other  ends  of  these  same  conductors 
were  connected  to  the  high-tension  coils  of  a  group  of  trans- 
formers. The  other  transmission  circuit  was  connected  to  the  25,000- 
volt  coils  of  a  group  of  transformers  at  the  Chambly  power  house, 
and  to  the  high-tension  coils  of  a  group  of  transformers  at  the  central 
sub-station.  The  2,400-volt  coils  of  the  two  groups  of  transformers 
at  the  sub-station  were  also  connected.  In  this  way  energy  delivered 
to  the  group  of  transformers  at  Chambly  was  transmitted  to  the 
sub-station,  through  the  two  groups  of  transformers  there,  and  then 
hack  over  the  other  line  to  the  metal  plates  in  the  water  at  Chambly. 

The  foregoing  facts  concerning  the  largest  electric  water  power 
system  in  <he  world  have  been  collected  through  the  kind  co-operation 
of  Mr.  H.  H.  Henshaw,  secretary  and  treasurer;  Mr.  P.  G.  Gossler, 
superintendent  and  engineer,  and  various  employees  of  the  Montreal 
Light,  Heat  &  Power  Company. 


FIG.    12. — SECTION    THROUGH    DISTRIBUTIKG   BOARD. 

subject  to  frequent  and  severe  thunderstorms,  this  freedom   from 
injury  to  the  cables  is  of  interest  as  bearing  on  the  protection  afforded 
by  barbed  wires  against  lightning. 
On  the  2S,ooo-volt  transmission  circuits  between  the  power  house 
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FIG.    13. — DISTRIBUTING  FEEDER   SWITCHBOARD. 

at  Chambly  and  the  central  sub-station  in  Montreal  switching  is  done 
only  when  there  is  no  load.  All  switching  of  transformers  under  load 
is  done  with  their  low-tension  coils,  and  this  has  given  satisfactory 
results.  No  fuses  are  employed  in  these  high-tension  lines.  Oper- 
ation with  a  grounded  neutral  to  protect  transformers  has  led  to  no 
trouble  with  the  transmission  circuits  themselves  or  with  nearby  tele- 
phone wires.    In  spite  of  the  high  voltage  on  this  line  the  insulators 


A  special  cable  dispatch  to  the  New  York  Sun  of  December  19 
says:  Discoveries  are  now  coming  thick'and  fast.     One  which  un- 
fortunately has  escaped  is  puzzling  a  well  known  electrical  investi- 
gator.   He  was  experimenting  a  few  weeks  ago  with  a  large  vacuum 
tube  containing,  as  he  supposed,  vapor  mer- 
cury, such  as  he  used  in  an  electric  light. 
He  connected  the   battery  and  obtained   a 
brilliant  white  light.     He  disconnected  the 
battery,  and  to  his  astonishment  the  tube 
continued  to  shine  as  bright  as  ever.     The 
wonderful  light  continued  for  ten  days,  the 
experimenter  all   the  time   trying   to   solve 
the  mystery.     Then   the   whole  connection 
was   accidentally   broken,   and   all   attempts 
thus  far  to  reproduce  it  have  failed. 

The  scientific  world  seems  almost  dum- 
founded  at  Prof.  William  Ramsay's  dis- 
covery that  the  elements  are,  after  all,  trans- 
mutable.  It  is  felt  that  what  has  been  re- 
garded as  one  of  the  foundations  of  science 
has  been  destroyed.  Prof.  Oliver  Lodge 
now  launches  the  following  stupendous 
theory :  "There  are  those  who  have  sur- 
mised that  matter  is,  after  all,  only  the 
weapon  and  vehicle  of  mind.  The  way  it 
interprets  itself  to  our  consciousness 
through  the  sense  of  the  organs  gives  no 
clue  to  its  nature.  A  motion  and  alteration 
of  the  configuration  of  the  molecules  of  our 
brain  are  believed  to  accompany  every  act 
of  thought.  It  will  be,  at  any  rate,  a  sug- 
gestive analogy  if  a  material  process  of  an 
essentially  similar  sort  is  found  to  be  occurring  throughout  what 
we  know  as  the  inorganic  world— the  world  of  dead  matter— and 
we  should  begin  to  ask,  Does  all  this  motion  correspond  to  some 
universal  thought  or  mental  activity  likewise?"  Not  the  least  inter- 
esting thing  about  the  new  work  in  radium  has  been  this  zeal  exhibited 
in  making  the  discovery  apply  to  all  the  old  and  new  theories  in  meta- 
physics as  well  as  physics. 
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Application  of  Single-Phase  Alternating  Current  for 
Traction  and  Railway  Service. 


By  B.  G.  Lamme. 

THE  present  direct-current  railway  system  has  limitations  in  volt- 
age, speed  control,  etc.,  which  have  long  been  recognized  by 
the  electrical  profession.  Many  systems  have  been  devised 
with  more  or  less  success — generally  with  less — in  order  to  over- 
come these  limitations,  so  that  the  possible  field  for  the  direct-cur- 
rent systems  could  be  extended.  It  has  also  been  recognized  by  some 
of  those  familiar  with  the  problem  that  a  single-phase  alternating 
current  motor  having  the  characteristics  of  a  direct-current  series 
motor  would  at  once  furnish  a  means  of  attaining  many  results  now 
impossible  with  the  direct-current  system.  Such  a  motor  obtained, 
then  the  voltage  limitation  can  at  once  be  removed,  as  the  trans- 
forming properties  of  alternating  current  can  be  brought  into  use. 
Also  economical  operation  at  any  desired  speed  can  readily  be  ob- 
tained through  the  same  property  of  alternating  current.  Further- 
more, the  use  of  single-phase  permits  a  single  overhead  wire  where 
track  return  is  used,  thus  retaining  a  most  valuable  feature  of  the 
direct-current  system.  It  is  thus  evident  that  a  motor  of  this  char- 
acter will  permit  the  retention  of  most  of  the  present  advantageous 
features  of  the  direct-current  system,  and  also  enables  the  use  of 
other  features  not  permissible  without  great  complication  and  ex- 
pense with  the  present  direct-current  system. 

There  has  been  perfected  only  one  class  of  single-phase  motors 
which  possess  the  characteristics  of  the  direct-current  railway  motor, 
and  this  one  class  of  motors  very  closely  resembles  the  direct-current 
machine  in  the  general  features.  These  motors  may  all  be  given  the 
general  name  of  comnmtator  type  single-phase  motors,  as  all  of  them 
have  commutators  on  the  armature  or  rotating  member,  and  the 
armature  is  provided  with  a  direct-current  type  of  winding.  Some 
variations  from  the  usual  types  of  armature  windings  have  been  pro- 
posed, but  the  various  direct-current  types  have  proven  most  suc- 
cessful. 

All  these  commutator  types  of  motors,  which  have  the  variable 
speed  characteristics  suitable  for  railway  service,  may  be  broadly 
classified  as  belonging  to  the  series  type.  By  this  we  mean  that  the 
field  or  exciting  current  is  in  series  with  the  armature  circuit, 
either  directly  or  through  transformer  action,  either  in  the  motor 
itself  or  outside  the  motor.  The  series  type  of  motor  can  be  sub- 
divided into  two  classes,  viz.,  the  straight  series  motor,  in  which 
the  current  in  the  field  wholly  or  partly  passes  through  the  arma- 
ture, or  vice  versa;  and  those  in  which  the  field  or  armature  forms 
a  secondary  circuit,  the  primary  of  which  can  be  either  part  of 
the  field  structure  of  the  motor,  or  may  be  outside  of  the  motor. 
All  these  motors — whether  of  the  straight  series  or  of  the  trans- 
former type— have  the  property  that  the  field  magnetism  varies  with 
the  load,  although  not  necessarily  in  direct  proportion.  Hereafter 
we  will  refer  to  these  two  types,  as  the  straight  series  and  the 
transformer  types  of  motors.  All  these  motors  are  related  to  a 
greater  or  less  extent  in  their  characteristics,  and  in  many  instances 
one  type  can  be  readily  changed  to  the  other  type.  In  fact,  by  clos- 
ing a  single  switch,  we  have  changed  a  straight  series  motor  into 
the  transformer  type  with  the  armature  closed  on  itself,  forming  a 
secondary  circuit,  with  a  change  in  performance  apparently  due 
only  to  the  amount  of  material  in  the  magnetic  circuit  being  insuf- 
ficient for  the  best  performance  as  a  transformer  type. 

In  these  commutator  type  single-phase  motors,  the  two  most  im- 
portant elements,  besides  the  speed  characteristics,  are  the  efficiency 
and  the  power  factor.  The  efficiency  of  such  motors  will  usually 
be  less  than  that  of  a  direct-current  railway  motor  of  the  same 
output.  The  losses  in  one  of  these  alternating-current  motors  can 
be  considered  as  made  up  of  the  following  elements : 

First. — Iron  loss  due  to  reversals  of  magnetism  in  armature  and 
field  at  the  frequency  of  the  supply  circuit. 

Second.— Armature  iron  loss  due  to  variations  in  magnetism  de- 
pendant upon  rotation  of  the  armature. 

Third. — Iron  loss  in  the  surface  of  field  and  armature  due  to  the 
bunching  of  magnetic  lines   from   the  teeth  of  either  element. 

Fourth. — Losses  in  field  windings. 

Fifth. — Loss  in  armature  windings. 

Sixth. — Brush  losses. 

Seventh. — Friction  and  windage. 

•Comparing  these  losses  item  by  item  with  those  of  a  direct-cur- 


rent motor,  we  sec  at  once  that  certain  losses  will  necessarily  be 
greater  than  in  the  direct-current  motor. 

First. — Iron  loss  due  to  the  frequency  of .  the  supply  circuit 
and  induction  in  the  primary  element.  No  such  loss  exists  in  a 
direct-current  motor,  as  the  machine  is  excited  by  continuous  cur- 
rent. This  loss  in  the  alternating-current  motor  will  not  be  a  rela- 
tively large  per  cent,  unless  the  motor  is  worked  at  a  very  high 
induction,  or  unless  the  construction  of  the  magnetic  circuit  is  such 
as  will  allow  eddy  current  losses.  It  is  at  once  evident  that  the 
field  magnetic  circuit  must  be  laminated  as  completely  as  the  arma- 
ture circuit,  and  that  there  are  no  local  circuits  permissible  in  the 
field  structure.  It  is  also  evident  that  a  field  structure  of  a  straight 
series  motor  will,  in  general,  have  lower  losses  than  of  the  trans- 
former type,  where  the  field  itself  forms  part  of  the  transformer,  as 
in  this  latter  case  the  total  induction  in  the  field  structure  will  gen- 
erally be  greater  than  in  the  series  type. 

Second. — Armature  iron  loss  due  to  variations  in  magnetism  de- 
pendant upon  rotation  of  the  armature.  There  will  be  a  loss  in  the 
armature  due  to  the  alternating  magnetism  from  the  primary  or 
field  circuit.  This  can  be  charged  against  the  field  loss  or  primary 
loss,  as  maintained  above.  In  addition  to  this  loss,  there  is  a  loss 
due  to  the  rotation  of  the  armature  in  the  field.  This  will  be  de- 
pendent upon  speed  of  rotation,  inductions  in  the  core,  teeth,  etc., 
and  in  general  will  practically  average  the  same  as  that  of  a  direct- 
current  motor  of  same  capacity. 

Third. — Iron  loss  in  the  surface  of  field  and  armature  due  to  the 
hunching  of  magnetic  lines  from  the  teeth  of  either  element.  This  is 
a  loss  which  appears  to  some  extent  in  the  field  pole  face  of  direct- 
current  machines,  due  to  the  bunching  of  the  lines  from  armature 
teeth.  This  loss  is  relatively  small  on  direct-current  machines,  if 
the  poles  are  properly  laminated  and  if  the  air  gap  is  relatively 
large  compared  with  the  width  of  the  armature  slots.  This  loss  in 
direct-current  motors  is  included  in  the  armature  iron  loss  meas- 
urements, due  to  the  methods  generally  used  for  determining  iron 
loss  on  such  motors.  This  loss  will  appear  in  the  field  surface  or 
face  of  the  alternating  motor,  and  may  be  considerably  greater  than 
in  the  direct  current,  if  a  smaller  air  gap  is  used  than  in  direct-cur- 
rent practice.     By  air  gap  we  mean  clearance  from  iron  to  iron. 

If  the  field  structure  is  of  the  slotted  type,  the  slots  being  of  such 
foriTi  as  to  give  bunched  lines,  then  there  will  also  be  a  loss  in  the 
arinature  surface  due  to  the  bunching  of  these  lines.  It  should  be 
noted  that  the  frequency  of  the  secondary  currents  set  up  by  the 
hunched  lines  from  armature  or  fieli  teeth  is  generally  very  high 
compared  with  the  frequency  of  the  supply  circuit,  or  of  that  due 
to  the  rotation  of  the  armature  in  the  field.  We  believe  that  in  gen- 
eral the  loss  due  to  the  bunched  lines  will  not  be  much  greater  in 
the  alternating-current  single-phase  motor  than  in  the  direct-current, 
e.xcept  where  very  small  air  gaps  are  used  on  the  alternating-current 
motor. 

Fourth. — Loss  in  field  windings.  This  loss  is  very  similar  to  that 
in  direct-current  machines,  as  the  amount  of  copper  in  the  field 
windings  will  generally  be  no  greater  than  on  direct-current  motors 
of  same  capacity,  and  may  even  be  considerably  less.  The  straight 
series  motor  will  generally  have  a  lower  copper  loss  than  the  trans- 
former types  where  the  field  structure  is  used  as  the  primary  of  the 
transformer. 

Fifth. — Loss  in  armature  windings.  The  loss  in  the  armature 
windings  will  be  very  similar  to  that  in  a  direct-current  machine, 
as  far  as  the  working  current  is  concerned.  In  addition  to  the 
working  current,  there  may  be  secondary  currents  in  the  armature 
turns  short  circuited  by  the  brushes,  which  still  further  increase  the 
armature  loss.  The  resultant  armature  loss  may,  therefore,  be  some- 
what greater  than  on  a  corresponding  direct-current  machine,  unless 
the  normal  resistance  of  the  armature  winding  is  reduced  below 
that  of  a  corresponding  direct-current  machine.  In  practice  the  loss 
in  the  armature  winding  is  made  practically  equal  to  that  of  the 
direct-current  machine,  in  order  to  avoid  increased  heating. 

Sixth. — Brush  losses.  The  brush  losses  due  to  the  reversal  of  cur- 
rent in  the  single-phase  alternating-current  motors  are  generally 
somewhat  greater  than  in  a  direct-current  motor.  Such  motors  are 
usually  wound  for  a  comparatively  low  voltage  on  the  armature, 
and  thus  greater  brush  capacity  is  required  than  in  direct-current 
practice.  The  brush  losses  are  thus  increased,  due  to  the  greater 
nuinbe.  of  brushes,  and  in  addition  there  may  be  local  currents  in 
the  aort-circnited  coils,  which  may  produce  additional  loss  in  the 
pt  A  of  the  brush  next  to  the  commutator.     In  practice  this  loss  is 
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eviilciitly  ci>iii|mrulivcly  small,  as  utti  experience  ihuwi  nu  Higiis  of 
detenuratiuii  in  the  brushes  in  regular  icrvicc.  Therefore,  ihc  in- 
creaseil  bruNli  lu>s  may  he  considered  as  priiicipully  due  lu  the  in- 
creased number  of  brushes  required. 

The  brusli  loss  ilue  to  the  local  currents  in  the  short  circuited 
turns  can  be  reduced  consider. ihly  by  the  use  of  very  narrow  brushes, 
»  brush  spanning  one  bar  or  even  less.  With  such  a  brush  there 
would  be  short-circuiiiiiK  only  while  the  brusli  is  bridging  two 
bars,  while  at  intermediate  positions  there  would  be  no  local  cur- 
rent. As,  in  general,  the  commutators  of  such  motors  liavc  n  rcla 
tivcly  large  number  ol  bars,  this  would  mean  a  very  thin  brush,  pos- 
sibly less  than  one-quarter  inch  in  thickness.  Such  brushes  wc  con- 
sider too  thin  for  street  car  purposes,  as  any  roughness  on  the 
commutator  would  tend  to  break  the  brushes.  In  some  of  our  very 
early  experiences  with  such  motors,  we  used  brushes  of  onc-tiuarter- 
inch  in  thickness,  but  found  they  required  entirely  too  much  at- 
tention, and  therefore  they  were  abandoned  in  favor  of  brushes  of  a 
thickness  corresponding  to  direct-current  practice,  the  later  de- 
signs of  motors  permitting  the  use  of  such  brushes. 

Seventh. — Friction  and  windage.  The  friction  in  bearings  and  the 
windage  loss  in  such  motors  will  be  very  similar  to  the  correspond- 
ing losses  ill  direct-current  motors,  but  the  brush  friction  loss  will, 
in  general,  be  somewhat  greater,  due  to  the  increased  brush  ca- 
pacity. Also  the  large  number  of  commutator  bars  generally  used, 
tends  to  increase  brush  friction  to  some  extent. 

It  is  evident  from  the  above  considerations  that  the  various  losses 
in  dilTercnt  parts  of  the  single-phase  alternating-current  motors  are 
cither  equal  to  or  greater  than  the  losses  in  the  corresponding  direct- 
current  motor,  although  no  individual  loss,  except  that  due  to  the 
reversal  of  magnetisni  in  the  field,  may  be  much  greater  than  in  the 
direct-current  motor.  The  sum  total  of  the  slight  increases  make  a 
difference  of  from  one  to  five  per  cent  in  the  efficiency  of  the 
motor,  this  difference  being  less  with  larger  motors. 

The  frequency  of  the  supply  circuit  also  has  a  small  effect  on  the 
efficiency,  although  the  relation  of  the  losses  in  the  various  parts 
is  so  involved  that  no  definite  figure  can  be  given  for  this  effect. 

The  losses  in  the  single-phase  motor  are,  to  a  certain  extent,  de- 
pendent upon  the  speed  at  which  the  motor  is  operated,  with  a 
given  current  and  torque.  Assuming  a  given  current,  with  the 
motor  running  at  reduced  speed,  we  can  note  the  effect  on  the  losses 
as  follows : 

The  iron  loss  due  to  the  frequency  of  the  supply  circuit  is  changed 
but  little.  The  iron  loss  due  to  changes  in  magnetism  in  the  arma- 
ture and  due  to  bunching  of  lines  from  the  teeth  are  very  consider- 
ably decreased  due  to  the  lower  armature  speed.  The  losses  in  the 
field  and  armature  windings  are  practically  unchanged,  and  short- 
circuit  loss  in  the  brushes  is  not  greatly  changed.  Friction  losses  in 
brushes,  bearings  and  windage  are  all  decreased.  Therefore,  at  lower 
speed,  the  actual  losses  in  the  motor  are  considerably  decreased,  but 
not  in  proportion  to  the  decrease  in  output  of  the  motor.  Therefore 
the  efficiency  decreases  slightly  with  the  reduction  in  speed  with  a 
given  torque,  this  efficiency  decreasing  more  rapidly  the  more  nearly 
the  zero  speed  is  approached. 

With  changes  in  load,  with  a  given  voltage  applied  the  efiiciency 
curve  has  very  much  the  same  shape  as  the  eflficiciicy  curve  of  a 
direct-current  motor,  starting  low  at  light  load  and  high  speed, 
and  rising  to  a  maximum,  and  then  falling  off  considerably  at  very 
heavy  overloads. 

After  efficiency,  the  next  most  important  consideration  in  the 
performance  of  such  motors  is  the  power  factor.  This  is  a  feature 
which  does  not  appear  at  all  in  direct-current  machines,  as  the  ap- 
parent input  in  such  motors  represents  true  energy.  In  the  single- 
phase  railway  motor  the  apparent  input  in  general  does  not  all  rep- 
resent true  energy,  as  a  certain  component  of  the  input  is  required 
to  magnetize  the  motor,  and  this  component  represents  practically 
no  energy.  Also  magnetic  leakage  in  the  alternating-motor  repre- 
sents a  component  of  the  apparent  input  which  is  practically  w^attless. 

In  a  straight  series  motor  a  certain  magnetizing  current  is  re- 
quired with  a  given  field  winding.  The  alternating  fiux  through 
the  field  winding  sets  up  alternating  e.m.f.'s  which  lag  practically 
go  degrees  behind  the  energy  component  of  the  motor,  and  the 
product  of  the  field  current  by  the  field  voltage  thus  represents  a 
wattless  component  of  the  input  of  the  motor.  With  increase  of 
load,  the  field  current  increases,  the  induction  increases,  and  there- 
fore the  field  volts  also  increase.  The  wattless  component  in  the 
field  thus  varies  with  the  product  of  two  values  which  are  both  . 
creasing  with  the  load.     The  energy  supplied  to  the  motor  increases 


appruxiinatcly  in  jiroporiion  to  the  ciirrcnl  .supplied.  Therefore, 
the  wattless  compoiieiii  in  the  field  increases  more-  lupidly  tli.in  the 
energy  cuiiiponent.  Consc(iucntly,  if  this  were  the  only  waitleit 
component  in  the  motor,  the  power  (actor  would  decrease  with  the 
increase  of  load  and  would  be  highest  at  no  load.  (.)thcr  wattlrKt 
components  of  ihc  input  are  represented  by  the  cross  magneti/ing 
eflfcct  of  the  armature,  if  such  exists,  and  by  the  ulray  field  around 
the  windings.  As  these  effects  will  also  increase  more  rapidly  than 
the  energy  component,  it  is  therefore  evident  that  the  power  factor 
III  this  lypc  of  niolor  will  be  highest  at  no  load  or  at  highest  speed, 
and  will  decrease  with  the  load  or  speed  with  a  given  voltage  ap- 
plied, lint  if  the  windings  are  so  proportioned  that  the  wattlciis 
component  at  ilic  rated  cap.-icity  is  relatively  small,  then  a  high 
power  factor  will  be  obtained  at  the  rated  load  and  speed.  At  lighter 
loads  and  higher  speeds  the  power  factor  would  be  considerably 
higher.  Such  a  motor  can  give  very  high  power  factors  at  half 
loads  with  correspondingly  increased  speed.  If  the  motor  is  oper- 
ated at  lower  voltages,  then  the  power  factor  at  a  given  speed  will 
be  very  nearly  the  same  as  when  oper.atcd  at  the  same  speed  at  a 
higher  voltage  and  higher  load.  Therefore,  it  is  evident  thai  as 
the  speed  is  reduced,  no  matter  what  load  is  carried,  the  power  factor 
will  be  decreased,  and  at  start  the  power  factor  will  be  lowest,  as 
the  energy  component  in  this  case  represents  only  the  losses  in  the 
motor.  We  have  tested  a  loo-hp  motor  showing  92  per  cent  power 
factor  at  100  hp,  and  approximately  98  per  cent  power  factor  at  one- 
half  load,  the  voltage  being  the  same  in  both  cases.  This  question 
of  power  factor  is  largely  a  t|uestion  of  design,  as  the  magnetizing 
or  exciting  compound  of  the  input  depends  upon  the  air  gap,  amount 
of  material,  etc.  In  general,  larger  air  gap  means  more  exciting 
current. 

The  magnetic  leakage  in  these  motors  may  be  relatively  high,  or 
may  be  comparatively  low,  this  being  to  a  considerable  extent  a  func- 
tion of  the  design  of  the  motor,  just  as  in  all  alternating-current 
machinery.  Generally  it  is  made  as  low  as  possible  without  sacrificing 
other  important  features. 

If  the  armature  cross  induction  in  a  series  motor  is  large,  due 
to  excessive  armature  ampere  turn  per  pole,  small  air  gap,  etc.,  the 
armature  self-induction  will  be  large.  Increasing  the  number  of  poles- 
will  reduce  the  cross-magnetizing  effects,  but  at  the  same  time  will 
require  somewhat  smaller  air  gap,  or  increased  excitation.  These- 
two  features  are,  therefore,  to  a  certain  extent  balanced  against  each 
other. 

There  are  various  schemes  for  improving  the  power  factor  of  the 
commutator  type  single-phase  motors.  These  are  generally  most  ef- 
fective at  high  speeds,  but  at  start  or  at  very  low  speeds  the  im- 
provement is  small.  In  certain  designs  of  both  straight  series  and  of 
the  transformer  type  motors,  the  magnetizing  current  can  be  sup- 
plied in  whole  or  in  part  to  the  armature  circuit  instead  of  the 
field  magnetic  circuit  by  means  of  brushes  on  the  commutator.  At 
certain  speeds,  this  current  can  be  supplied  at  a  considerably  re- 
duced voltage,  thus  requiring  a  reduced  magnetizing  input  compared 
with  excitation  applied  to  the  field.  This  excitation  can  be  supplied 
from  the  secondary  of  a  series  transformer,  the  primary  being  in 
circuit  with  the  primary  winding  of  the  armature.  The  armature 
excitation  will  thus  vary  as  the  field  excitation  would  normally 
vary,  thus  giving  the  varying  field  induction,  and  the  series  speed 
characteristics.  While  this  arrangement  is  eflfective  in  improving 
power  factor  at  certain  speeds,  yet,  as  a  rule,  this  gives  the  least 
effect  at  the  time  when  it  is  most  required,  viz.,  at  start  and  at  very 
low  speed.  This  method  also  requires  a  second  system  of  brushes 
on  the  commutator,  thus  spacing  the  brushes  on  the  motor  the  same 
distance  apart  as  if  double  the  number  of  poles  were  used.  For 
instance,  a  four-pole  motor  would  have  brushes  spaced  45  degrees 
apart  instead  of  90  degrees.  At  start  there  should  be  practically  the 
same  input  required  for  magnetizing,  whether  the  current  is  supplied 
to  the  armature  or  to  the  field. 

Comparing  the  straight  series  with  the  transformer  type  of  motor,. 
it  should  be  noted  that  the  straight  series  motor  requires  less  mag- 
netizing current,  as  the  magnetizing  current  is  only  supplied  to  one 
element  of  the  field.  With  the  transformer  type  of  motor  a  mag- 
netizing field  must  be  furnished  as  in  the  straight  series,  but  there  is 
also  a  second  field  set  up  due  to  the  transformer  action,  and  this 
also  requires  a  magnetizing  current.  In  other  words,  it  may  be 
considered  that  there  are  two  magnetic  fields  set  up,  approximately 
90  degrees  apart,  each  field  requiring  a  certain  magnetizing  current 
These  two  fields  may  be  considered  as  forming  one  resultant  field 
of  higher  value  than  either  of  the  components,  with  a  magnetizing 
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current  of  higher  value  than  either  component.  In  llie  series  motor 
the  transformer  part  of  the  field  can  be  made  to  practically  disap- 
pear, only  the  exciting  field  remaining;  the  resultant  induction  is, 
therefore,  much  less  than  with  the  transformer  type,  the  field  having 
an  approximate  average  value  of  70  per  cent  of  that  of  the  trans- 
former motor,  the  magnetic  circuit  being  reduced  in  proportion. 

It  thus  appears  that  the  straight  series  motor  can  be  made  to  give 
a  somewhat  higher  power  factor  than  the  transformer  type,  with  the 
field  used  as  a  transformer,  and  this  is  obtained  with  somewhat  less 
weight.  This  difference  in  power  factor  could  be  compensated  foi 
at  higher  speeds  by  some  means  of  excitation  applied  to  the  arma- 
ture through  the  commutator,  as  indicated  above.  But  for  traction 
service,  where  the  least  weight  with  great  compactness  of  design,  is 
desirable,  it  appears  to  us  that  the  straight  series  motor  possesses 
some  advantages.  The  transformer  type  of  motor  with  the  trans- 
former in  the  motor  itself  can  be  compared  with  the  straight  series 
motor  with  a  separate  transformer,  if  high  voltages  are  to  be  used 
on  the  line.  We  consider  that  a  number  of  more  compact  motors 
under  a  car  with  one  separate  reducing  transformer  forms  a  more 
suitable  combination  than  a  similar  number  of  larger  motors,  each 
with  its  transformer  inside  itself. 

There  is  one  other  method  of  improving  the  power  factor  on  the>c 
motors,  and  that  is  by  the  use  of  resistance  in  series  with  the 
motors.  If  the  voltage  on  the  motors  is  controlled  by  the  use  of  an 
external  rheostat,  as  in  common  with  direct-current  motors,  then 
the  power  factor  with  a  given  torque  will  be  constant  and  inde- 
pendent of  the  speed.  With  a  given  torque  the  wattless  component 
of  the  input  of  the  motor  is  practically  constant  independent  of  the 
speed,  and  if  the  speed  is  controlled  by  rheostatic  loss,  then  the 
energy  component  will  also  be  practically  constant,  and  the  power 
factor  can  be  made  higher  at  all  loads.  This  may  appear  to  be  a 
good  feature  to  those  who  have  not  considered  the  problem  care- 
fully, but  it  is  a  fact  that  a  high  power  factor  obtained  in  this  way 
represents  a  less  desirable  condition  than  the  low  power  factor  which 
would  be  obtained  if  the  rheostatic  method  of  starting  were  not 
used.  With  a  given  wattless  input  from  the  circuit,  the  best  possible 
condition  as  regards  effect  on  the  supply  system  is  that  represented 
by  the  minimum  expenditure  of  energy.  A  wattless  component  has 
a  certain  effect  on  the  regulation  of  the  system,  and  any  improve- 
ment in  pK)wer  factor  by  increasing  the  energy  component  means 
that  much  additional  effect  on  the  supply  system. 

It  is  surprising  that  so  many  are  so  imbued  with  the  idea  of 
high-power  factors  that  they  are  even  willing  to  obtain  it  by  in- 
creasing the  losses  in  the  apparatus,  thus  in  reality  increasing  the 
load  on  the  system.  A  high-power  factor  obtained  by  rheostatic 
control  would  represent  no  more  advantageous  condition  than  the 
use  of  resistance  in  series  with  an  induction  motor,  when  run- 
ning, to  increase  its  power  factor.  If  a  permanent  resistance  con- 
nected be  parallel  with  an  inductance  motor,  it  will  not  increase 
the  power  factor  of  the  motor  itself,  although  any  measurements 
of  the  input  to  the  motor  and  resistance  will  show  a  higher  power 
factor  than  that  of  the  motor  itself;  but  anyone  can  readily  see  the 
absurdity  of  this  combination,  although  it  does  raise  the  power  fac- 
tor. The  use  of  resistance  in  series  with  a  motor  in  order  to  give 
higher  power  factor  at  starting  would  represent  a  similar  absurdity, 
although  it  would  not  b6  as  evident  on  the  face  of  it. 

Leaving  out  the  question  of  power  factor,  the  rheostatic  method  of 
starting  and  controlling  the  motor  will,  in  certain  instances,  possess 
advantages  over  other  methods,  especially  where  the  loss  in  the 
rheostat  will  average  but  a  small  part  of  the  total  power  expended 
over  a  given  period.  This  method  of  operation  should  not  neces- 
sarily be  abandoned  in  all  cases,  simply  hecause  voltage  control  can 
be  obtained. 

The  next  point,  and  one  which  is  of  considerable  interest  to  the 
electrical  fraternity  at  large,  is  the  question  of  commutation  in 
the  commutator  type  of  single-phase  alternating-current  motor.  In 
the  early  times  in  the  electrical  business  it  was  discovered  that 
there  were  many  things  that  could  not  be  done  with  alternating 
current,  and  among  these  was  the  commutation  of  alternating  cur- 
rent without  excessive  sparking.  This  opinion  has  become  so  well 
established  that  at  the  present  time  many  engineers  are  very  doubt- 
ful of  this  point.  This  opinion  is  based  principally  upon  experi- 
ments in  commutation  of  alternating  current,  mostly  made  many 
years  ago,  and  not  upon  the  theory  of  comrnutation  itself.  In  many 
cases  it  was  considered  that  the  alternating  current  had  some  mys- 
terious property  which  caused  sparking  when  attempts  were  made 
to  commutate  it. 

If  we  gn  hack  to  the  early  periods  we  also  find  many  things  which 


could  not  be  done  with  direct  current,- but  which  are  done  at  the 
present  time.  I  well  remember  the  time— about  thirteen  years  ago 
— when  1  was  informed  by  a  number  of  the  leading  engineers  of 
that  time,  that  it  was  useless  to  consider  the  construction  of  slotted 
armatures  for  railway  generators  of  the  then  gigantic  size  of  200  kw. 
At  that  time  the  Westinghouse  Company  had  a  railway  armature 
of  this  size  almost  completed,  and  this  advice  was  very  discouraging. 
Hut  as  the  armature  was  so  nearly  ready  to  test,  it  was  decided  to 
assemble  the  machine  and  find  out  how  badly  it  would  work.  The 
result  of  the  tests  was  such  that  the  Westinghouse  Company  im- 
mediately abandoned  the  surface  wound  type  of  direct-current  arma- 
ture in  favor  of  the  slotted  type.  Other  companies  probably  had 
similar  experiences,  for  the  slotted  type  is  now  almost  universally 
used.  The  above  is  merely  given  as  an  illustration  that  in  direct- 
current  apparatus  many  early  opinions  have  been  abandoned.  If  one 
of  the  20o-hp  New  York  Subway  motors  had  been  attempted  ten  or 
twelve  years  ago,  conclusions  undoubtedly  would  have  been  drawn 
Iiy  many  engineers,  -liowing  the  absurdity  of  attempting  to  make  high 
class  motors  of  this  size. 

In  the  same  way  advances  in  the  art  have  lead  to  a  more  complete 
understanding  of  the  underlying  principles  of  commutation  among 
ihose  interested  in  the  design  of  connnutating  apparatus,  although 
such  knowledge,  except  in  a  general  form,  is  limited  to  a  small  num- 
ber of  engineers.  Very  few  of  all  those  who  handle  modern  direct- 
current  generators  or  motors,  really  know  why  their  machines  com- 
mutate so  much  better  than  some  of  much  older  designs  which  were 
apparently  built  on  the  same  lines. 

Motor  designers  with  a  wide  experience  in  the  problem  of  com- 
n'lutation  are  now  awakening  to  the  fact  that  commutation  of  alter- 
nating current  does  not  furnish  a  set  of  new  and  mysterious  phe- 
nomena, but  that  the  laws  which  apply  to  direct-current  commuta- 
tion also  apply  to  alternating-current  commutation,,  and  that  the 
problem  is  one  of  degree  principally.  If  a  continuous  current  of  X 
amperes  have  its  direction  reversed  in  a  coil  without  sparking  as 
the  coil  passes  under  the  brush,  then  there  should  be  no  difficulty  in 
reversing  this  current  if  it  varies  periodically  from  X  amperes  to 
zero  and  up  to  X  amperes  again.  The  trouble  is  that  when  opinions 
on  commutation  of  alternating  current  were  originally  formed  it 
was  not  known  how  to  commutate  the  current  of  X  amperes. 

The  principal  difficulty  in  commutation  of  alternating-current 
motors  has  been  the  presence  of  local  secondary  currents  in  the  coils 
short-circuited  by  the  brushes,  such  currents  being  due  to  pulsating 
or  alternating  magnetism  through  the  short-circuited  coils.  Various 
arrangements  have  been  tested  at  different  times  for  lessening  the 
effect  of  these  secondary  currents.  Such  motors  are  usually  built 
with  a  comparatively  large  number  of  commutator  bars,  with  a  very 
small  number  of  armature  turns  per  bar,  to  lessen  the  effect  in  the 
short-circuited  coil.  Very  narrow  brushes  have  been  tried  in  order 
that  the  period  of  short  circuit  may  be  lessened,  and  two  or  more 
parallel  windings  forming  the  so-called  "Sandwich"  type  have  been 
tried.  These  windings  lie  side  by  side  on  the  core,  but  are  practically 
independent  of  each  other  and  connect  to  alternate  commutator  bars, 
or  to  every  third  bar,  etc.,  dependent  upon  whether  two  or  three 
parallel  sets  are  used.  With  two  of  such  parallel  windings  on  a  core 
a  commutator  brush  of  a  width  slightly  less  than  one  bar  could  be 
so  placed  that  it  would  never  short-circuit  a  coil  of  either  winding. 
In  this  case  the  brush  passes  from  one  winding  to  the  next,  and 
breaks  connection  with  the  first  winding  before  passing  to  the  next 
bar  of  the  first  winding.  With  this  arrangement  the  short-circuit- 
ing of  the  coils  would  be  diminished,  but  the  type  of  winding  is  one 
which  we  do  not  consider  satisfactory  for  railway  motors.  We 
consider  that  this  is  simply  transforming  the  trouble  due  to  the 
short-circuited  coil  to  another  trouble  which  would  in  the  end  be 
just  as  serious,  viz.,  the  tendency  of  such  windings  to  produce  black- 
ening and  pitting  of  the  commutator  bars.  Such  an  arrangement 
would  require  very  thin  brushes  if  but  two  parallel  windings  were 
used,  while  with  three  parallel  windings  the  brush  could  have  a 
thickness  corresponding  to  two  commutator  bars. 

A  number  of  other  devices  have  been  tested  at  various  times  by 
different  experimenters,  but  these  are  attempts  to  cure  an  existing 
difficulty  rather  than  to  lessen  or  eliminate  the  cause  of  the  dif- 
ficulty. 

Within  the  past  year  or  two  there  has  been  a  great  awakening  to 
the  possibilities  of  this  problem,  with  the  consequence  that  there  is 
now  a  world-wide  appreciation  of  the  field  of  operation  for  com- 
mtitator  types  of  single-phase  motors  which  will  accomplish  results 
not  hitherto  attainable.  Single-phase  motors  having  good  commutat- 
ing  properties  are  now  on  the  market  in  this  country  for  the  com- 
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mercial  freyueiicy  of  ^5  cycles  per  second.  Higher  frequency  luolori 
could  probably  be  built  with  rca-soiiably  good  results,  but  u«  35  cycles 
has  become  a  commercial  irciiueucy  in  this  country,  it  is  probable 
that  thii  will  become  liie  standard  for  traction  service  fur  single- 
phase  motors. 

A  single-phase  motor  having  scries  characteristics  having  been  ob- 
tained, it  is  at  once  evident  that  it  opens  up  various  methods  of  con- 
trol hitherto  not  utilized  in  railway  service.  Having  the  motor  which 
can  be  contrullcd  in  speed  by  variations  in  the  voltage  supplied  to  it, 
then  voltage  control  can  at  once  be  obtained  due  to  well-known 
properties  of  alternating-current  transformers.  Such  methods  of 
control  are  dependent  upon  the  use  of  alternating  current,  and  have 
not  been  applied  in  railway  apparatus  heretofore,  because  there  was 
no  suitable  motor  on  the  market. 

Many  forms  of  apparatus  for  varying  the  voltage  on  alternating 
current  circuits  have  bcL-n  known  and  used,  and  most  of  these  de- 
vices permit  voltage  variations  with  comparatively  small  loss  in 
power.  TluTcforc,  with  an  alternating  motor  with  the  scries  char 
acteristics,  it  is  at  once  evident  that  wc  can  obtain  a  traction  system 
in  which  the  power  expended  is  practically  proportional  to  the  work 
done,  and  therefore  the  least  power  will  be  consumed  at  starting 
and  at  low  speeds.  This  is  an  ideal  condition  for  railway  service, 
but  has  not  been  permissible  with  the  direct-current  system,  except 
by  great  complication. 

There  are  a  number  of  ways  in  which  the  various  single-phase 
comnnitator  type  of  motors  can  be  controlled  in  speed.  With  the 
straight  series  type,  the  voltage  applied  to  the  terminals  can  be 
varied,  the  field  windings  can  be  varied,  commutated,  etc.,  or  the 
relative  values  of  armature  and  field  strength  may  be  varied.  Also 
with  certain  designs  of  motor  exciting  brushes  may  be  placed  on  the 
commutator,  as  we  have  indicated  before,  and  the  voltage  applied 
to  these  brushes  may  be  varied.  .Ml  these  methods  may  be  used 
also  with  the  tTansformer  types  of  motors. 

Also  by  shifting  the  polarity  of  the  fields  to  one  side  or  the  other 
of  the  normal  position,  the  speed  can  be  aflfected  to  a  greater,  or  less 
degree,  and  similar  results  can  be  obtained  by  shifting  the  armature 
brushes.  The  latter  method  we  do  not  consider  a  suitable  one  for 
traction  motors.  Also  series-parallel  control  can  be  used,  if  desired, 
just  as  on  direct-current  motors,  and  rheostatic  control  can  also 
be  used.  These  two  methods  have  practically  the  same  effect  on 
economy  as  found  with  direct-current  motors  with  these  methods  of 
control. 

Single-phase  motors  of  all  types,  in  common  with  polyphase  induc- 
tion motors,  have  one  feature  which  is  not  shared  by  direct-current 
motors,  viz.,  there  is  an  active  voltage  between  the  field  turns.  The  al- 
ternating magnetic  flux  through  the  field  of  the  alternating  motor 
generates  an  e.m.f.  in  the  field  windings,  just  as  in  the  case  of  an  alter- 
nating-current transformer.  Tn  the  direct-current  motor  the  only  volt- 
age in  the  field  coils  is  that  represented  by  the  current  flowing  agamst 
the  resistance  of  the  windings.  Therefore,  in  a  direct-current  motor  a 
short-circuit  can  occur  between  one  or  more  turns  of  the  field  coil 
without  disastrous  effects  on  the  motor.  Those  who  have  had  a  wider 
experience  in  the  operation  of  electric  railways  and  are  familiar  with 
the  extremely  hfgh  temperatures  momentarily  obtained  under  cer- 
tain conditions,  will  appreciate  the  importance  of  this  feature  of  the 
direct-current  motors.  If  direct-current  motors  were  so  designed  that 
short  circuit  between  two  turns  due  to  overheating  or  other  condi- 
tions would  disable  the  motor  so  that  it  could  not  be  operated,  then 
it  would  be  necessary  to  very  considerably  increase  the  dimensions 
of  such  apparatus  in  order  to  get  emergency  capacity.  It  will  at 
once  be  appreciated  that  the  alternating-current  motor,  with  an  active 
voltage  between  field  turns,  must  be  designed  to  stand  heavy  over- 
loads without  danger  of  short  circuits  between  field  turns.  There- 
fore, either  these  motors  must  be  designed  with  more  margin  of  tem- 
perature than  the  direct-current  practice,  or  the  windings  used  must 
be  such  as  will  permit  of  more  insulation  between  turns  than  is  used 
in  direct  current  practice.  If  such  motors  are  wound  for  voltages 
corresponding  to  direct-current  railway  practice,  then  there  is  greater 
danger  from  short  circuits  in  the  field  than  with  direct-current 
motors,  and  if  the  motors  are  wound  for  comparatively  high  voltages 
— say,  3.000  volts,  for  instance — then  the  danger  from  this  source  is 
very  considerably  increased,  for  in  a  3.000-volt  motor  a  large  num- 
ber of  comparatively  small  wires  must  be  used  in  each  coil,  and  these 
must  be  well  insulated  from  each  other,  and  the  entire  winding  must 
be  well  insulated  from  ground.  Experience  with  alternating-current 
high-voltage  stationary  motors  has  shown  that  such  motors  are  not 
nearly  as  safe  as  those  wound  for  200  or  400  volts,  and  we  believe 
that  for  motors  under  a  car,  subjected  to  the  extreme  variations  of 


traction  ncrvicc,  the  duiiger  from  iihuri  circuits  and  grounds  will  be 
very  much  greater  than  in  the  case  of  stationary  motors.  It  such 
tr.iction  motors  arc  wound  for  low  voltages,  say  iKX)  volts,  approxi- 
mately, then  heavy  conductors  and  but  a  very  .small  lunnbcr  of  turns 
will  be  necessary  on  the  field,  and  each  conductor  can  be  separately 
nisulatcd  both  from  other  conductors  and  the  ground. 

Therefore,  the  alternating  current  permits  the  use  of  low-voltage 
motors,  with  the  conbe(|Ucnt  advantageous  construction  of  field  coils 
where  the  conditions  of  operation  in  direct-current  jiracticc  prevent 
the  use  of  any  lower  voltage  than  that  supplied  by  the  line.  Troubles 
from  oil  and  dirt,  such  as  frecjucnlly  occur  with  direct-current  motors, 
will  become  of  great  importance  in  alternating-current  railway  motors 
wound  for  very  high  voltages.  We  believe  that,  except  for  very 
.special  cases,  it  will  be  found  safer  to  step  down  the  voltage  on  the 
car  by  a  transformer,  thus  supplying  the  motors  with  low  voltage 
from  the  secondary  circuit  rather  than  to  wind  each  motor  so  that  it 
becomes  a  transformer  subjected  directly  to  the  high  voltage  of  the 
system.  In  cross-country  work,  where  high  voltage  would  preferably 
be  used,  the  step  down  transformer  method  also  furnishes  additional 
protection  from  lightning,  as  it  is  well  known  that  it  is  easier  to 
insulate  one  transformer  from  lightning  than  to  insulate  two  or  four 
motors.  The  (iiiestion  of  safety  to  the  passengers  and  apparatus  in 
the  car  also  should  be  considered  in  this  matter. 

A  large  number  of  estimates  have  been  made  comparing  the  gen- 
eral performance,  cost,  etc.,  of  equipping  roads  with  single-phase 
.ilternating-currcnt  motors  instead  of  direct-current  motors,  supplied 
from  rotary  converter  sub-stations.  In  all  these  cases  the  advantage 
has  appeared  decidedly  in  favor  of  single-phase,  except  in  a  small 
number  of  cases  where  some  small  limiting  condition  was  placed 
upon  the  alternating-current  system.  If  the  starts  are  very  infre- 
quent and  the  running  periods  long,  then  the  gain  in  efficiency  by 
elimination  of  the  rheostatic  losses  at  start  may  be  more  than  com- 
pensated for  by  the  slightly  lower  efficiency  of  the  motors  them- 
selves. Where  such  conditions  apply,  generally  high  trolley  volt- 
age will  be  used,  and  there  will  be  enough  gain  in  efficiency  in  the 
transmission  and  distributing  to  more  than  balance  the  loss  in  the 
c(iuipment.  Furthermore,  the  elimination  of  the  rotary  converters 
will  furnish  a  still  further  gain  in  efficiency.  In  estimates  made  up 
to  the  present  time,  we  have,  in  practically  all  cases  found  higher 
total  efficiency  for  the  single-phase  railway  than  for  the  direct-cur- 
rent railway  with  sub-stations.  In  cross-country  work  the  gain  in 
the  transmission  and  distributing  system  and  the  rotary  converters 
compensate  for  other  losses.  In  city  work  where  starts  are  very 
frequent  and  low  speeds  necessary  at  times,  the  gain  by  elimination 
of  the  rheostatic  control  has  appeared  as  a  very  important  item  in 
the  efficiency. 

It  thus  appears  that,  while  suburban  work  was  once  thought  to 
be  the  most  important  field  for  the  single-phase  railway,  it  has  now 
become  evident  that  city  work,  where  traffic  is  very  congested  in 
parts  of  the  system,  will  prove  to  be  one  of  the  best  fields  for  this 
system.  Of  course,  it  is  recognized  that  for  heavy  railroad  service, 
where  all  kinds  of  speeds  should  be  obtained  economically,  the  sin- 
gle-phase railway  system  will  undoubtedly  show  to  great  advantage 
compared  with  any  known  direct-current  system.  But  as  consider- 
able time  will  be  required  to  equip  any  railroad  service,  it  is  probable 
that  the  single-phase  railway  system  will  be  well  tried  out  before 
there  is  a  good  opportunity  to  give  it  a  thorough  trial  for  heavy 
work.  There  is  no  difficulty  in  designing  single-phase  motors  for 
sizes  up  to  300  hp  or  larger,  and  of  sufficiently  small  dimensions  to  be 
used  with  a  single  reduction  gear  on  locomotives.  There  is  also  no 
difficulty  in  designing  regulating  devices  for  controlling  the  power 
of  such  motors.  For  example,  a  600-kw  induction  regulator  manu- 
factured by  the  General  Electric  Company  has  been  in  commercial 
operation  at  Niagara  Falls  for  many  years,  and  a  regulator  of  this 
capacity  would  be  sufficient  to  control  a  2.400  hp  locomotive.  The 
induction  regulator  furnishes  an  ideal  method  for  locomotive  control, 
as  the  voltage  supplied  to  the  motors  can  be  varied  over  a  wide  range 
without  making  or  breaking  the  circuit. 

In  conclusion,  we  wouW  say  that  the  subject  of  the  commutator 
type  of  motor  is  now  being  thoroughly  studied  by  engineers  in  all 
the  principal  manufacturing  companies  in  the  world,  and  there  is 
no  longer  any  question  that  such  motors  can  be  built  successfully 
for  commercial  service.  When  it  is  once  shown  that  such  motors  are 
feasible  and  that,  therefore,  a  new  field  of  development  is  optened, 
there  is  immediately  a  willingness  on  the  part  of  most  of  the  manu- 
facturing concerns  to  undertake  the  perfection  of  such  apparatus. 
What  is  needed  in  any  line  of  development  is  a  promise  of  success, 
and  it  may  be  taken  as  true  that  success  will  then  be  obtained. 
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Telephone  Transmitters.— II. 


By  Arthur  V.  Abbott,  C.  E. 


THE  description  of  typical  instruments  of  each  of  the  preceding 
forms  will  now  be  given. 

First,  Single-Contact  Instruments. — The  first  microphone 
was  a  carbon  pencil  leaning  against  a  pair  of  carbon  blocks.  To  make 
a  microphonic  transmitter  it  was  essential  to  put  this  apparatus  in 
commercial  shape.  This  resulted  in  the  famous  Blake  transmitter, 
invented  by  Francis  F.  Blake,  of  Boston,  which  for  many  years  was 
almost  solely  employed  by  the  American  Bell  Telephone  Company, 
and  which  to-day  may  be  seen  in  some  localities,  although  the  more 
modern  solid  back  has  almost  displaced  it.  The  Blake  instrument 
is  shown  in  half-tone  in  Fig.  5,  while  a  section  and  an  elevation  of 
the  transmitter  mechanism  is  shown  in  Fig.  6.  The  Blake  trans- 
mitter consisted  of  a  small  black  walnut  box  59/16  in.  wide  x  6  11/16 
in.  high  and  2  13/16  in.  deep,  the  dimensions  being  over  all.  The 
object  of  the  box  was  to  provide  a  receptacle  for  the  induction  coil 
and  to  protect  the  working  pJirts  of  the  transmitter  from  injury. 
The  mechanism  was  placed  inside  the  door  of  the  box,  the  center 
of  which  was,  on  the  outside,  hollowed  to  a  trumpet-shaped  cavity, 
containing  a  hole  in  the  center  through  which  the  sound  waves  could 
impinge  upon  the  diaphragm.  Fig.  6  gives  a  section  through  the 
mechanism  and  the  elevation  of  the  inside  of  the  door.  A  heavy 
brass  ring,  c,  was  screwed  to  the  door,  which  formed  the  foundation 
of  the  transmitter.  A  diaphragm  of  sheet  iron  25^  in.  in  diameter 
and  .013  in.  thick,  whose  edges  were  covered  with  a  rubber  strap, 
was  placed  in  the  center  of  this  ring,  and  retained  in  place  by  means 
of  a  clamp,  g,  and  a  rubber-tipped  damping  spring,  f.  Upon  the 
foundation  ring  two  lugs,  h  and  i,  were  cast.  From  the  upper  lug,  h, 
a  U-shaped  piece  of  brass  was  suspended  by  means  of  a  german 
silver  spring,  d.  In  the  lug  i  the  adjusting  screw,  r,  is  inserteid, 
which  bears  upon  the  U  brass  at  n.  The  carbon  button  wa^  y&  in. 
in  diameter  and  ]/%  in.  in  thickness.  It  was  made  of  the  purest  and 
most  homogeneous  carbon,  free  from  grit  and  with  a  surface  as 
highly  polished  as  possible.  The  button  was  spun  into  a  case,  c, 
which  may  be  of  any  convenient  size  sufficient  to  adequately  hold 
the  button,  and  the  whole  affair  suspended  from  the  upper  end  of 
the  U  brass  by  means  of  a  small  steel  spring  .01  of  an  inch  thick 
and  9/64  in.  wide,  over  which  is  slipped  a  rubber  band  to  prevent 


FIG.  5. — BL.VKE  TRANSMITTER. 

vibrations.  .'\  German  silver  spring,  p.  about  .005  in.  thick  and 
J^  of  an  inch  wide  armed  at  its  lower  extremity  with  a  minute 
globule  of  platinum  is  placed.  This  spring  was  likewise  attached 
to  the  upper  end  of  the  piece,  /;,  and  so  adjusted  that  it  stands  in 
the  center  of  the  carbon  button,  and  between  the  button  and  the 
diaphragm.  When  in  proper  adjustment  the  german  silver  spring 
should   press   gently   against  the   carbon   so  as   to   follow  the  latter 


when  it  is  pulled  away  for  a  distance  of  about  J^  in.  and  then  leave 
it.  The  steel  spring  is  adjusted  while  speaking  into  the  transmitter 
by  varying  the  tension  with  the  screw,  r,  until  the  listener  reports  the 
most  favorable  result.  With  the  Blake  transmitter  commercial 
telephony  became  a  possibility,  and  so  far  as  clearness  and  fineness 
of  articulation  is  concerned  few,  even  of  the  most  modern  instru- 
ments, equal  the  Blake,  and  it  is  doubtful  if  any  sensibly  excel  it. 
But  the  Blake,  even  under  the  most  favorable  circumstances,  is  so 
deficient  in  volume  that  even  upon  short  lines,  those  whose  hearing 


FIG.   6. — BL.'VKE  TRANSMITTKR,   SPXTIOX   AND  ELEVATION. 

is  in  the  slightest  below  normal,  find  the  use  of  the  telephone  an 
impossibility,  and  upon  long  lines  it  is  impractical  for  any. 
■  Second,  The  Series-Contact  Transmitter.— Ih'xs  type  of  instru- 
ment is  represented  in  Fig.  7,  one  form  of  the  many  instruments 
proposed,  which  should  embrace  several  microphonic  contacts  in 
series  with  each  other.  A  diaphragm,  D,  was  furnished  with  a 
plunger,  M,  behind  which  a  tube,  T,  was  placed  that  contained  a 
number  of  carbon  bullets.  The  rest  of  the  construction  of  this  model 
is  self-evident  from  the  illustration.  Transmitters  of  this  descrip- 
tion have  not  been  markedly  successful,  and  from  our  present 
conceptions  of  the  operation  of  the  microphone  contact,  one  is  likely 


FIG.   7. — SERIES  CONTACT  TRANSMITTER. 

to  wonder  at  the  expenditure  of  so  much  time  and  energy  upon 
series  contacts,  for  it  is  very  obvious  that  if  the  operation  of  the 
transmitter  is  to  be  that  of  a  valve  it  is  either  necessary  to  make 
one  valve  large  enough  to  acommodate  the  maximum  desired  cur- 
rent or  to  put  a  number  of  valves  in  multiple,  as  it  is  manifestly 
impossible  that  one  valve  in  series  with  another  of  the  same  capacity 
can  transmit  a  greater  volume  than  a  single  one  is  able  to  pass. 


FlC.   8.  —  MUI-TIPl-K-roNTAfT   TKANSM ITTER. 


KIC.    9. — HUNNING 
TRANSMITTER. 


KlU.    II. — WHITE    SOLID-BACK 
TRANSMITTER    HEAD. 


Fll,.    13.       .SULIU  IIAI  K    WITH    CASK   RKMOVKI)    (siDE  VIKW). 
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FIG.    12.— SOLID-BACK    WITH    CASE   REMOVED. 


FIG.    10. — SOLID-BACK   TRANSMITTER. 
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FIG.    14. — SOLID-BACK    PARTLY    DISSECTED. 


FIG.    15. — SOLID-BACK  COMPLETELY   DISSECTED. 
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Third,  The  Multiple-Contact  Transmitter.— \\.  was  soon  perceived 
that  it  was  hopeless  to  expect  great  iinprovenients  from  the  series- 
contact  instrument,  and  designers  then  turned  atlention  to  arranging 
contacts  in  multiple  in  order  lo  obtain  a  greater  volume  of  current 
without  interfering  with  the  delicacy  of  control.  .V  typical  instru- 
ment on  the  multiple-contact  plan  is  shown  in  Fig.  8,  and  all  instru- 
ments of  this  class  are  similar  in  general  construction.  There  is  a 
case,  II,  provided  witii  a  mouthpiece,  13,  behind  which  a  diaphragm, 
15,  is  situated.  In  the  center  of  this  diaphragm  a  carbon  button,  40, 
is  secured  by  means  of  a  screw,  42,  through  the  center  of  the  dia- 
phragm. This  carbon  button  has  a  V-shaped  groove  cut  in  the  face 
opposite  the  diapln;igm.  Upon  the  rear  of  tiie  case,  enclosing  the 
apparatus,  a  second  carbon  button,  32,  is  attached  which  carries  a 
similar  V-shaped  groove,  the  two  buttons  being  adjusted  with  ref- 
erence to  each  other,  so  that  these  two  grooves  are  concentric.  When 
the  instrument  is  assembled  a  series  of  carbon  balls,  41,  about  as 
big  as  No.  8  shot,  are  placed  in  the  rectangular  cavity  formed  by 
the  V-shaped  grooves.  By  this  means  quite  a  number  of  micro- 
phonic contacts  in  parallel  may  be  obtained.  The  angles  of  the 
groove  are  such  that  the  carbon  balls  by  gravity  always  tend  to 
assume  the  lou-est  position  and  normally  lie  in  contact  with  tiie  two 
buttons;  thus  any  vibration  of  the  diaphragm  will  cause  a  variation 
in  pressure  between  many  and  probably  all  of  the  contacts  thus 
provided.  Multiple-contact  instruments  have  been  much  more  suc- 
cessful than  the  series-contact  type,  and  at  present  several  models 
are  manufactured  and  are  fairly  successful. 

Fourth,  Multiple-Scries  Transmitters  or  Granular  Instruments. — 
To  carry  the  multiple-contact  idea  to  the  extreme  is  to  provide  a 
transmitter  with  a  multitude  of  such  contacts.  The  first,  and  most 
famous,  instrument  of  this  type  is  the  Hunning  transmitter,  illus- 
trated in  Fig.  9.  It  was  an  exceedingly  simple  device,  consisting  of 
a  case,  B,  containing  a  hollow  receptacle,  in  front  of  which  a  dia- 
phragm, D,  was  placed.  This  diaphragm  was  in  the  first  model 
made  of  platinum,  while  the  rear  of  the  case  was  lined  with  a 
similar  material,  and  the  intervening  space  filled  with  powdered 
carbon,  or  in  other  words  the  carbon  bullets  of  Fig.  8  were  made  as 
small  as  possible  and  as  numerous  as  possible. 
This,  so-called,  granular  instrument,  has  formed 
the  foundation  of  all  of  the  modern  types,  and 
has,  to  all  intents  and  purposes,  practically  dis- 
placed every  other  design. 

The  Hunning  transmitter  was  at  once  recog- 
nized as  much  more  powerful  than  any  of  its 
predecessors.  Unfortunately,  it  was  afflicted 
with  a  disease,  toward  the  remedy  of  which 
all    subsequent    inventors    have    directed    their 

efforts  with  as  yet  but  partial  success.  This  difficulty  is  known 
as  "packing"  and  seems  to  be  due  to  the  gradual  settlement  of  the 
carbon  granules  under  the  inevitable  jarring  and  vibration  to  which 
the  instrument  is  subjected,  into  a  compact  mass  at  the  bottom  of 
the  receptacle  which  holds  them,  and  under  these  circumstances  the 
contact  between  the  granules  is  no  longer  affected  by  the  slight 
change  of  pressure  produced  by  the  diaphragm  and  the  instrument 
ceases  to  talk. 

In  some  systematic  investigations  upon  the  relation  between  pres- 
sure and  transmission,  conducted  at  the  Massachusetts  Institute 
of  Technology  it  was  shown  that  the  operation  of  a  Blake  trans- 
mitter depended  partly  upon  the  pressure  which  the  springs  holding 
the  carbon  button  and  platinum  globule  exerted,  and  partly  upon 
the  inertia  of  the  button  itself.  In  order  to  eliminate  one  of  these 
factors  Mr.  .'\nthony  C.  White  carried  on  an  extended  investigation, 
which  resulted  in  the  production  of  the  "White  transmitter" ; 
usually  known  as  the  "Solid  Back,"  from  the  fact  that  the  rear  elec- 
trode, instead  of  being  mounted  upon  a  spring,  as  in  the  case  of  the 
Blake  instrument,  was  made  as  rigid  and  substantial  as  possible.  The 
complete  White  Solid  Rack  is  shown  assembled  in  Fig.  10.  Fig.  11 
shows  the  transmitter  head.  In  Figs.  12  and  13  the  rear  of  the  case 
is  removed.  In  Figs.  14  and  15  the  instrument  is  entirely  dissected, 
while  Fig.  16  is  a  full-sized  sectional  drawing. 

There  arc  four  essential  parts:  A  base  plate,  E,  Fig.  16:  This 
is  a  solid,  substantial  brass  plate,  354  in.  over  all.  in  the  center 
of  which  a  Js-i"-  hole  is  cast  and  threaded  for  the  reception  of 
a  funnel-shaped  rubber  mouthpiece.  The  inside  of  this  brass  plate 
is  faced  oflf  for  the  reception  of  the  diaphragm,  D.  This  is  now 
usually  made  of  aluminum  2j^  in.  in  diameter  and  .022  in.  in 
thickness.     Experience   has   shown   that   the   aluminum    is   likely  to 


corrode  under  the  moisture  deposited  from  the  breath,  and  it  is 
now  customary  to  thoroughly  varnish  the  diaphragm  as  a  protection. 
The  diaphragm  is  surrounded  with  a  soft  rubber  band  of  sufficient 
width,  so  that  it  laps  around  the  edge  of  the  diaphragm  J4  >"•  This 
forms  a  cushion  and  affords  an  even  bearing  between  the  diaphragm 
and  the  face  place.  A  piece  of  brass  i  in.  wide  and  ^  to  3/16  in.  in 
thickness,  termed  the  "bridge,"  M,  is  substantially  bolted  across  the 
front  of  the  face  plate.  This  metal  piece  is  bent  in  the  form  of  a 
U  in  order  to  afford  room  for  the  capsule  which  contains  the  gran- 
ular carbon.  As  is  shown  in  Figs.  14  and  15,  this  capsule  consists 
of  a  brass  cup  K  in.  in  diameter  and  s/i6  in.  deep.  Upon  th» 
rear  of  this  cup  a  stud  projects  which  passes  through  the  bridge 
and  is  secured  therein  by  a  nut,  a  set-screw  and  lock-nut.  Upon  the 
bottom  of  this  brass  cup  the  rear  electrode  is  placed.  This  con- 
sists of  a  carbon  disc  as  hard  as  possible,  and  carefully  and  highly 
polished,  21/32  in.  in  diameter  and  1/16  in.  in  thickness.  Over  the 
front  of  this  brass  cup  a  mica  diaphragm,  O,  is  placed  and  secured  by 
a  circular  ring  of  brass,  which  is  screwed  down  on  top  of  the  dia- 
phragm, clamping  it  to  the  front  edge  of  the  cup.  This  diaphragm 
is  27/32  in.  in  diameter  and  as  thin  as  the  mica  can  be  readily  split. 
The  front  electrode  consists  of  a  piece  of  carbon  similar  in  all 
respects  to  the  rear  electrode.  Both  carbons  are  electroplated  and 
foldcred  to  their  respective  holders.  The  support  for  the  front 
carbon  consists  in  a  disc-shaped  piece  of  brass  having  a  threaded 
stem,  P.  This  passes  through  the  mica  diaphragm  and  by  means  of 
a  nut,  L',  the  electrode  and  the  mica  diaphragm  are  clamped  firmly  to- 
gether.   Then  the  stem  is  inserted  in  a  hole  in  the  diaphragm  and  se- 


A  T 


FIG.   16.— SECTION  OF  SOLID-BACK    (FULL  SIZE). 

cured  by  means  of  a  second  nut,  R.  Two  damping  springs,  F,  made 
spring  steel  11/32  in.  wide,  i/ioo  in.  thick,  17/16  in.  long,  bent  to 
be  at  right  angles  when  not  in  place,  and  tipped  with  rubber,  are 
employed  to  check  vibrations  of  the  diaphragm,  and  secured  by  two 
screws  to  the  face  plate,  as  indicated  in  Figs.  12  and  13.  One  pole 
of  the  battery  is  connected  to  the  framework,  B,  of  the  transmitter 
and  current  reaches  the  rear  electrode ;  passing  through  the  granular 
carbon  it  reaches  the  front  electrode,  thence  to  the  nut,  L',  and 
thence  by  a  fine  wire  soldered  thereto,  to  an  insulated  terminal,  S,  to 
which  the  other  battery  pole  is  attached  (Fig.  12).  The  essen- 
tial features  of  the  White  Solid  Back  are  thus  seen  to  be:  A  sub- 
stantial support  for  the  rear  electrode ;  a  capsule  to  contain  the 
granular  carbon  between  carbon  electrodes,  closed  in  such  a  man- 
ner as  to  be  air-tight  and  mpisture-proof,  and  to  permit  the 
freest  possible  motion  of  the  front  electrode;  a  vibrating  diaphragm 
rigidly  attached  to  the  front  electrode,  so  as  to  convey  to  it  its 
motion  in  the  freest  manner ;  finally,  the  whole  apparatus  covered 
by  a  thin  cap  of  spun  brass,  which  is  turned  to  fit  against  a  shoulder 
in  the  face  plate  and  secured  thereto  by  means  of  four  screws. 
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riic  livoluiion  of  the  Electric  Railway  Motor. 


The  New  York  Electrical  Society  had  another  large  and  success- 
ful meeting  this  season,  on  December  16,  when  Mr.  S,  T.  Dodd,  elec- 
trical engineer  of  the  Stanley  Electric  &  Manufacturing  Company, 
who  has  loHK  been  coiuiccted  with  the  railway  art,  contributed  an 
admirable  address  on  "The  Evolution  of  the  Electric  Railway  Motor." 
The  lecture  was  freely  accompanied  by  lantern  .slides,  sonic  of  which 
had  never  before  been  made  public.  An  abstract  of  the  lecture  fol- 
lows. President  Carty  was  in  the  chair,  and  in  addition  to  his  pithy 
conunents,  interesting  remarks  were  made  by  Messrs.  C.  U.  Mailloux 
and  R.  T.  Lozicr. 

The  early  investigators  of  the  electric  railway  problem — Edison, 
Field  and  others — made  the  mistake  of  attacking  it  from  the  loco- 
motive standpoint,  and  consequently  their  efforts  contributed  little 
or  nothing  to  the  soluion  of  the  problem.  The  first  electric  street 
car  to  be  driven  by  a  motor  placed  under  the  car  floor  was  put  into 
operation  in  1S84  in  Cleveland,  Ohio,  by  the  Bentley-Kiiiglit  Com- 
pany. A  Hrush  arc  machine  was  used  as  generator,  and  a  machine 
of  the  same  type  was  used  as  motor,  the  latter  being  connected  to  the 
car  wheels  by  a  wire  rope  drive.  The  Brush  type  of  machine  later 
proved  itself  eminently  unfitted  for  this  service,  but,  at  that  period, 
it  was  the  only  successful  high-voltage  machine,  and  it  was  believed 
that  in  this  type  lay  the  promise  ol  the  coming  long-distance  trans- 
mission of  power.  This  combination  of  Brush  machines  worked 
reasonably  satisfactorily  when  there  was  but  one  car  on  the  line, 
but  when  other  cars  were  added  the  generator  behaved  very  badly, 
as  was  inevitable,  since  the  attempt  was  being  made  to  run  the 
motors  in  parallel  from  a  constant-current  machine.  Troubles  were 
also  experienced  with  the  wire  rope  drive  and  with  the  conduit.  The 
experiments  on  this  road  made  it  evident  that  further  developments 
must  be  along  one  of  two  directions:  Either  the  current  must  be 
supplied  to  the  cars  at  a  constant  potential  or  the  motors  along  the 
line  must  be  operated  in  series.  The  Bentley-Knight  Company  fol- 
lowed the  former  of  these  alternatives  in  their  later  work. 

In  '85  and  '86,  various  experiments  were  made  by  Messrs.  Daft, 
Sprague,  Van  Depoele  and  Short.  Mr.  Short  attempted  to  develop 
a  series  railway  system,  and  built  a  road  in  Denver  which  was  soon 
abandoned.  To  Mr.  Short  should  be  given  the  credit  of  seeing  that 
for  motors  of  the  normal  speed  of  that  date,  double-reduction  spur 
gearing  should  be  used.  By  '87  or  '88,  both  the  Bentley-Knight  and 
the  Sprague  companies  had  developed  bi-polar,  series-wound  motors 
especially  for  railway  service,  and  it  was  about  this  time  also  that 
public  attention  began  to  be  attracted  to  the  work. 

The  years  '88  and  '89  were  very  eventful.  The  Sprague  and  Edi- 
son interests  consolidated,  the  Bentley-Knight  interests  were  ac- 
quired by  the  Thomson-Houston  Company,  and  there  appeared  on 
the  market  a  Westinghouse  double-reduction  motor  and  a  Short 
double-reduction  motor.  It  might  be  said  that  the  standard  rail- 
way motor  at  that  date  was  bi-polar,  running  at  a  normal  speed  of 
1,000  to  1,500  r.p.m.  It  was  connected  to  the  axle  by  double-reduc- 
tion gearing,  it  was  series-wound  and,  with  the  exception  of  the 
Short  motor,  was  of  the  smooth  core,  drum  type.  The  high  speed  of 
these  motors  was  a  serious  disadvantage.  The  railway  managers 
complained  bitterly  of  the  expense  of  maintaining  gears  and  pinions. 
It  was  seen  that  the  electric  railway  motor  could  not  be  a  final  and 
permanent  success  until  some  method  was  found  of  obviating  this 
difficulty. 

The  Wenstrom  motor  of  1890  offered  the  solution  of  this  difficulty. 
It  was  a  multi-polar  design,  with  slotted  armature,  thereby  making 
possible  the  reduction  of  motor  speed  and  the  change  to  single  re- 
duction. All  of  the  manufacturing  companies  were  quick  to  appre- 
ciate its  features,  and  they  appeared  on  the  market  soon  after  with 
single-reduction  motors.  The  Westinghouse  Company  then  intro- 
duced what  might  be  called  the  first  of  our  modern  motors,  their 
No.  3,  which,  with  the  minor  modifications  introduced  in  their  No. 
12  and  No.  38,  remains  to-day  their  standard  type.  As  is  apt  to 
happen,  two  of  the  companies  went  to  the  other  extreme  of  bringing 
out  gearless  motors.  The  objection  to  the  gearless  motor  of  that 
date  was  its  weight,  its  rigidity,  its  inaccessibility  and  the  fact  that 
it  was  not  adaptable  to  varying  speeds. 

The  "G.  E.  800"  motor  of  1893  was  an  attempt  to  make  an  abso- 
lutely enclosed  and  water-proof  motor.  With  the  appearance  of  the 
enclosed  motor,  a  new  problem  was  introduced,  namely,  ventilation, 
a  factor  which  had  previously  received  but  little  attention,  and  which 
even   to-day  is  not   always   given   the  consideration   which   its   im- 


portance dc>crve!>.  Ill  i8y4  appeared  the  "G.  E.  1,000,"  wherein  ihey 
followed  the  lead  of  the  Westinghouse  No.  3,  and  had  four  pules, 
abandoning  the  cunscqucnt  pole  design.  In  i8ys  the  Walker  Com- 
l>aiiy  brought  out  their  No.  3,  which  marked  u  decided  advance  in 
that  better  provision  was  made  (or  ventilation  than  in  any  previous 
type  of  motor.  In  1899  the  Westinghouse  No.  38  introduced  lami- 
nated poles.  In  iSi/)  there  was  a  change  in  the  character  of  the  serv- 
ice demanded  of  railway  e<|uipinents  brought  about  by  the  beginning 
of  interurban  roads,  and  by  the  extension  of  city  roads  into  the 
suburban  districts,  the  new  conditions  calling  fur  continuous  service 
at  moderate  loads.  In  order  to  meet  the  new  requirements  the 
General  Electric  Company  brought  out  their  No.  52,  the  feature  of 
which  was  the  ventilated  armature  which  has  since  become  standard. 
The  Walker  15  L,  a  loo-hp  motor,  which  was  built  for  the  Brooklyn 
Ivlevated,  and  the  "G.  E.  No.  51,"  illustrate  the  limitation  imposed 
upon  motors  of  the  standard  type  when  built  in  large  sizes.  This 
limitation  called  for  a  change  in  motor  construction,  which  was  met 
by  such  motors  as  the  "G.  E.  No.  50,"  and  particularly  the  "G.  E.  No. 
55,"  built  for  the  Nantasket  Beach  line  and  the  Metropolitan  and 
VVestside  Elevateds.  The  latter  had  a  solid  box  frame,  with  waste 
packed  bearings,  from  which  the  armature  could  be  removed  only  by 
sliding  it  out  through  one  cud  This  type  has  since  become  popular 
for  very  heavy  service. 

The  "S.  K.  C."  type  of  motor  represents  a  still  further  development 
of  the  principle  of  motor  ventilation.  For  the  first  time  in  a  street 
railway  motor,  both  ends  of  the  armature  are  left  open  for  the  en- 
trance of  air  into  the  armature,  and  there  are  ducts  in  the  pole  pieces 
and  through  the  frame  of  the  motor  which  register  with  the  ducts 
in  the  armature  perpendicular  to  the  shaft.  As  a  result  of  this  usually 
good  ventilation,  the  all-day  load  of  this  motor,  Mr.  Dodd  said,  is 
about  50  per  cent  of  its  hour  rating  (with  the  same  heating)  as  com- 
jiared  with  an  all-day  capacity  of  but  35  per  cent  of  the  hour  rating 
for  other  motors  of  the  same  grade. 

In  the  "G.  E.  No.  74"  motor  is  preserved  the  compactness  of  the 
"G.  E.  No.  5"  with  the  added  advantage  of  increased  accessibility  of 
the  armature.  The  "G.  E.  No.  69"  for  the  New  York  Subway  and 
the  two  makes  of  German  motors  used  upon  the  Berlin-Zossen  line 
are  the  most  modern  types  of  motors  for  heavy  service,  and  in  each 
of  them  it  should  be  noted  increased  attention  is  being  paid  to  ventil- 
ation. As  is  well-known,  the  Berlin-Zossen  motors  are  alternating 
current,  and  mark  a  reversion  to  the  gearless  type  discarded  ten  years 
ago. 

Thus  our  present  type  of  motor  had  grown  from  the  stationary 
motor  of  twenty  years  ago.  It  is  now  a  series  motor,  a  characteristic 
which  it  inherited  from  the  Brush  motor  used  by  the  Bentley-Knight 
people  in  1884.  It  is  hinged  upon  the  axle  and  geared  to  it  by  spur 
gearing,  for  which  we  are  indebted  to  Messrs.  Sprague  and  Short  in 
1886;  it  is  a  multi-polar  motor,  with  slotted  armature,  which  is  de- 
rived from  the  Wenstrom  motor  of  1890;  it  has  concentric  fields,  with 
salient  poles,  projecting  inwardly  from  the  surrounding  case  and  the 
armature  is  series  connected,  so  that  one  pair  of  brushes  suffice  for 
a  multi-polar  motor,  characteristics  which  are  derived  from  the  West- 
inghouse No.  3  of  1891.  It  has  machine-wound  coils  and  a  barrel 
armature,  which  are  due  to  a  development  through  the  Westing- 
house No.  3  ,the  G.  E.  800,  and  the  Walker.  It  has  laminated  fields, 
which  were  introduced  by  the  Westinghouse  No.  38  in  1895 ;  it  has  a 
ventilated  armature  for  which  they  were  indebted  to  the  G.  E.  No. 
52  of  1896. 

At  the  present  time,  increased  attention  is  being  paid  to  disposing 
of  the  heated  air  from  the  interior  of  the  motor  and  the  ventilation 
of  the  motor  for  long  ime  service.  This  means  that  the  motors  of 
the  future  will  have  reduced  weight  of  electrical  parts,  magnetic 
iron  and  conductors,  and  more  attention  will  be  paid  to  the  bearings, 
gears  and  other  mechanical  parts.  Considering  the  changes  in  motor 
design  during  the  last  twenty  years,  which  he  had  sketched,  Mr.  Dodd 
remarked  in  conclusion  that  it  would  be  idle  to  assert  that  they  had 
yet  reached  a  permanent  standard  type  or  that  new  motors  will  not 
be  produced  from  year  to  year  as  new  improvements  are  suggested 
and  new  problems  confront  them  for  solution. 


Electrical  Iron  Smelting. 

Advices  from  the  Dominion  state  that  the  Canadian  Government 
is  looking  into  the  subject  of  the  electrical  smelting  of  iron,  and  is 
sending  a  commissioner  to  Europe  to  study  up  the  subject.  Canada 
has  many  available  iron  ore  deposits  in  the  vicinity  of  large  water 
powers,  where  coal  may  happen  to  be  difficult  of  supply. 
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Electrical  Equipment  of  the  Edison  Portland  Cement 

Company. 


That  any  plant  designed  under  the  direction  of  Thomas  A.  Edison 
should  present  unusual  features  is  naturally  taken  for  granted,  and 
the  presumption  docs  not  fail  in  the  case  of  the  great  cement  works 
which  have  recently  been  erected  after  his  designs  in  the  Portland 
cement  region  of  Northern  New  Jersey.  The  apparatus  employed 
is  almost  all  absolutely  new  in  cement  making,  but  nevertheless  is 
not  untried  for  the  class  of  work  to  be  performed,  having  been 
adapted  from  similar  machinery  perfected  by  Mr.  Edison  at  his 
iron  ore  plant  at  Edison,  N.  J.  The  plant  is  specially  designed  for 
outputs  on  a  huge  scale.  The  rock  crushers  daily  handle  rock  in 
sizes  as  large  as  five  tons;  fine  grinding  on  the  basis  of  a  200-mesh 
sieve  is  done  in  a  grinding  roll  which  has  a  record  of  280  barrels 
an  hour;  an  air  blast  process  of  separating  the  fine  from  the  coarse 
ground  material  is  employed  and  the  raw  materials  are  burned  in 
rotary  kilns  150  ft.  long  and  9  ft.  in  diameter.  An  unusual  arrange- 
ment of  buildings  exists,  the  particular  feature  of  which  is  the 
subdivision  of  the  colony  into  groups,  each  devoted  to  a  distinct  part 
in  the  process  of  manufacture  and  all  more  or  less  independent  of 
one  another.  The  main  power  for  some  of  the  groups,  both  elec- 
trical and  mechanical,  is  supplied  by  a  steam  engine  centrally  located 
with  respect  to  the  group,  but  the  entire  conveying  system  through- 
out the  works  as  well  as  some  of  the  machinery,  is  driven  by  about 
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125  electric  motors  furnished  with  current  from  a  central  station. 
AH  of  the  motors  were  designed  and  built  at  the  works  of  the 
Edison  Manufacturing  Company,  at  Orange,  N.  J.  The  electrical 
work  is  of  much  interest,  owing  to  the  care  taken  to  protect  the 
motors  from  dust  and  to  the  plan  of  controlling  them  to  a  large 
extent  from  the  generating  room,  both  of  which  features  will  be  de- 
scribed further  on. 

The  property  of  the  Edison  Portland  Cement  Company  comprises 
about  600  acres  in  the  valley  of  Pohatcong,  two  miles  in  extent  and 
of  varying  width.  At  one  end  are  located  the  works  proper,  on  the 
Delaware,  Lackawanna  &  Western  Railroad,  at  New  Village  Station, 
near  Stewartsville,  N.  J.,  and  at  the  other,  a  matter  of  i}^  miles 
distant,  is  the  quarry.  A  standard-gauge  railway,  owned  by  the 
company,  connects  the  quarry  to  the  plant.  This  comprises  six 
groups  of  buildings  besides  the  usual  adjuncts,  as,  for  example, 
machine  shop,  oil  house,  laboratory  and  office.  The  first  group  com- 
prises the  crushing  plant ;  the  second  the  weighing  plant,  where  the 
proper  mixtures  of  the  raw  materials  are  made ;  the  third,  the  raw 
material  grinding  plant ;  the  fourth  the  burning  or  calcining  plant ; 
the  fifth  the  clinker  grinding  and  cement  storage  plant,  and  the  sixth 
the  coal  pulverizing  plant.  The  two  grinding  and  the  one  crushing 
plant  take  the  most  power  and  each  has  its  own  steam  engine. 

A  feature  of  each  group  is  the  provision  of  storage  capacity,  so 
that  each  department  can  be  run  without  absolute  dependence  on  its 
neighbor;  but  all  are  interconnected  by  an  extensive  system  of 
conveyors.  The  latter  is  arranged  so  that  if  materials  are  furnished 
faster  than  the  apparatus  can  care  for,  excess  of  the  material  is 
carried  automatically  back  to  the  proper  storehouse.     The  first  two 


groups  have  been  designed  for  the  full  capacity  of  the  works,  10,000 
barrels  per  day,  while  the  rest  have  largely  been  planned  for  5,000 
barrels  present  capacity.  Space  is  available  for  practically  an  indefi- 
nite number  of  cement  stock  houses. 

On  reaching  the  works  from  the  quarry  the  train  of  flat  cars  is 
hauled  under  a  storage  shed,  which  is  an  open  steel  frame  structure 
with  roof  to  protect  the  raw  material  from  rain  while  awaiting  its 
turn  to  the  crushing  mill.  The  crushing  mill  comprises  four  sets 
of  rolls  placed  one  above  the  other  so  that  the  passage  of  the  material 
through  them  is  downward  by  gravity ;  and  the  rock  from  the 
quarry  has  thus  to  be  hauled  to  a  point  above  the  highest  pair  of 
crushing  rolls.  Accordingly,  there  is  an  incline,  some  260  ft.  long, 
extending  to  a  floor  about  50  ft.  above  ground  and  the  cars  are 
hauled  up  this  three  at  a  time  by  means  of  an  electric  hoist.  The 
storage  shed  is  slightly  above  the  bottom  of  the  incline,  and  under 
the  control  of  a  brakeman  the  three  cars  are  run  down  to  the  incline 
by  gravity.  They  are  then  attached  to  the  end  of  the  hoisting  cable 
and  hauled  to  the  crushing  floor,  the  end  of  the  hoisting  cable  having 
a  dolly  car  by  which  connections  are  made.  The  operator  of  the 
hoisting  motor  stands  in  a  pulpit  above  the  floor  and  by  means  of 
the  large  rheostat  controller  brings  each  skip  in  succession  opposite 
the  mouth  of  the  hopper  above  the  main  crushing  roll.  The  skips 
are  placed  sideways  on  flat  cars,  and  the  operator  then  starts  another 
motor  which  automatically  catches  the  handle  at  the  far  side  of 
the  skip,  lifts  it  into  position,  when  the  rock  falls  into  the  hopper, 
returns  the  skip  to  the  car,  the  hook  releasing  its  hold  from  the 
liandle,  and  brings  the  next  car  into  position.  The  skip-lifting 
device  is  counterbalanced  by  a  cube  of  concrete  hung  from  the  cable 
to  which  the  hook  is  attached.  The  empty  cars  are  then  allowed  to 
descend  the  incline  and,  at  the  proper  moment  the  brakeman  releases 
his  three  cars  and  they  take  a  siding  alongside  the  storage  shed  until 
a  train  is  made  up  and  the  empty  cars  are  returned  to  the  quarry. 
At  the  same  time  the  brakeman  that  has  descended  before  him  is 
now  on  his  way  with  his  train  of  three  loaded  cars. 

The  first  pair  of  crushing  rolls,  which  constitute  one  of  the  note- 
worthy features  of  the  plant,  are  each  5  ft.  in  diameter  and  5  ft.  long 
and  the  moving  parts  weigh  approximately  25  tons  each.  They 
take  any  size  of  stone  weighing  5  tons  or  less,  and  are  driven  at 
200  r.p.m.,  which  corresponds  to  a  peripheral  speed  of  over  3,000  ft. 
per  minute.  Under  the  giant  rolls,  which  are  the  design  of  Mr. 
Edison,  there  is  a  hopper  having  a  capacity  of  10  tons,  and  material 
is  fed  from  it  to  three  sets  of  36-in.  rolls  below.  These  reduce 
the  material  to  l4-m.  and  less.  The  first  have  a  fly-wheel  to  assist 
them  in  crushing  large  pieces  that  pass  through  the  giants,  and  both 
the  first  and  the  second  rolls  are  set  rigidly  at  fixed  distances  between 
faces,  while  the  third  are  held  together  by  a  set  of  coil  springs.  This 
plant  is  driven  by  belting  through  a  friction  brake  from  a  soo-hp 
vertical  cross-compound  Allis  engine  operated  condensing.  The 
engine  also  drives  a  loo-kw  General  Electric  generator  which  sup- 
plies the  current  for  the  motors  in  this  department,  an  arrangement 
which  exists  in  the  case  of  the  two  other  large  power  engines,  in 
furtherance  of  the  plan  to  render  the  departments  as  independent  as 
possible.  The  result  is  that  the  central  electric  station  is  compar- 
atively small  to  what  it  would  otherwise  be.  The  crusher  house  has 
a  capacity  of  3,000  tons  per  day  of  20  hours,  allowing  for  16  hours 
of  actual  running  and  4  hours  of  stoppages. 

From  the  last  set  of  rolls  the  crushed  material  falls  on  a  belt- 
conveyor  24  in.  wide,  which  carries  it  upward  to  the  top  of  the  rock 
dryer  house.  Here  the  material  falls  by  gravity  over  screens  com- 
posed of  yi-in.  mesh  screen  plates.  The  spalls  that  are  rejected  by 
the  screens  are  delivered  to  another  belt-conveyor,  which  takes  them 
back  to  a  point  above  the  third  set  of  36-in.  rolls  in  the  crusher  house. 
They  are  recrushed  and  returned  to  the  dryer  house.  Material  pass- 
ing the  screens  falls  by  gravity  to  the  dryer,  which  consists  of  a 
cast-iron  box,  8  x  8  ft.  in  plan  and  40  ft.  high,  filled  with  baffle 
plates.  The  top  set  of  plates  is  moved  slightly  by  a  shaker  mechanism 
to  avoid  clogging.  As  the  material  falls  through  the  dryer,  it  comes 
in  contact  with  hot  gases  from  a  group  of  furnaces  below,  the  passage 
of  the  gases  being  accelerated  by  means  of  an  8o-in.  Buffalo  ex- 
hauster, which  delivers  into  a  dust  separator.  The  separator  is 
large  enough  that,  by  the  reduction  of  the  speed,  most  of  the  dust 
is  collected  and  delivered  to  a  conveyor,  which  also  takes  the  dis- 
charge from  the  dryer,  lifting  it  to  a  transfer  tower,  by  which  it 
is  carried  into  the  rock  stock  house.  The  furnaces  are  ordinarily 
run  with  the  doors  above  the  fire  pit  open  so  that  there  is  always 
a  large  enough  volume  of  air,  with  the  idea  of  inducing  a  generous 
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How  ut  comparatively  vvanii  air  latlict  iliaii  a  IcnMcr  vuluiiii.-  uf  gah 
ut  a  very  Iliaii  (ciiiihm.iiiiii'.  The  fllrllact'^  aie  uperuled  alsu  vvitli  a 
blower  coiiiicctcil  to  the  a>li  |)it!i,  to  iiicreu!>c  the  draft.  The  ex- 
hauster IS  driven  by  a  50-iip  electric  motor  and  is  in  normal  oper- 
ation designed  to  pass  20,000  cu.  (t.  u(  air  per  minute.  I'lie  dryer 
has  a  capacity  of  J.ooo  tons  per  day,  corrcspuiiding  to  io,otxi  barrels 
of  lim>hi-d  product. 

At  tlic  transfer  tower,  as  the  material  is  dumped  from  the  one 
conveyor  to  the  conveyor  rnnmiiK  into  the  stock  house,  there  is  an 
automatic  sampler.  This  coin|>rises  essentially  a  plate  hinged  like 
a  damper,  with  the  hinge  hori/onlal  and  at  the  lower  edge,  and 
thrust  periodically  into  the  material  as  it  falls  from  the  one  conveyor 
to  the  other.     It  catches  one  pound  per  minute. 

The  rock  stock  house  is  a  buiUlmn  p.uiiv  under  ground  ami  j.arlly 
above,  and  has  a  storage  capacity  of  10,500  tons,  divided  into  seven 
bins.  A  feature  in  comicctioii  with  the  design  of  the  stock  house  is 
the  au.xiliary  means  provided  for  drying  in  the  event  that  the  materi.il 
should  remain  or  become  wet  after  it  is  delivered  from  the  dryer 
proper.  This  means  comprises  a  furnace  at  one  end  of  the  building 
and  of  a  large  fan,  15  ft.  in  diameter,  at  the  other  end.  Whenever 
excess  moisture  is  present  in  the  stored  rock  the  fan  serves  to  create 
a  suction  of  warm  air  through  the  building  from  the  furnaces  .it 
the  other  end.  This  fan,  which  is  dircct-connectid  to  a  15-hp  motor, 
is  designed  to  pass  (K),ooo  cull  ft.  of  air  per  minute.  The  secoiul 
general  division  or  group  of  buildings  comprises  the  weighing  and 
jiii.xing  house  and  a  small  rock  slock  house.  The  raw  material 
grinding  plant  comprises  the  grinding  house  and  adjacent  engine 
house,  the  separating  or  blower  house  and  the  ground  material  store 
house.  The  raw  material  is  fed  to  a  set  of  fine  grinding  rolls  which 
were  designed  by  Mr.  Edison.  They  are  practically  the  same  as 
those  used  by  him  in  his  ore-separating  work.  The  rolls  are  28  in 
in  diameter  and  have  an  S-in.  crushing  face.  One  roll  is  driven  from 
the  main  shaft  and  two  others  are  driven  from  it  by  friction.  The 
pressure  between  the  rolls  is  obtained  by  means  of  an  endless  cable 
passing  over  sheaves  on  the  ends  of  the  two  friction-driven  rolls. 
Tension  is  secured  in  the  cable  by  means  of  an  air  cylinder  in  which 
the  pressure  can  be  regulated  at  will.  A  remarkable  fact  in  con- 
nection with  the  rolls  is  that  the  plates  on  them,  formed  into  regular 
corrugations,  last  three  weeks,  and  the  life  of  the  wire  rope  is  about 
150  hours.  When  the  repairs  made  at  this  frequency  are  charged 
against  the  capacity  of  the  rolls,  however,  the  cost  is  but  a  fraction 
of  a  cent  per  ton.  The  grinding  rolls  are  arranged  to  receive  an 
extra  roll  and  additional  sets  are  to  be  added  to  bring  them  up  to  a 
producing  capacity  of  5,000  barrels  of  cement  per  day.  When  the 
house  is  increased  in  size  and  other  rolls  are  installed,  the  producing 


FIG.    2. — GUNNY    CHAMBER    FOR    MOTOR    PROTECTION. 

<apacity  will  be  10,000  barrels  per  day.  The  engine  is  of  the  same 
type  as  that  in  the  crushing  plant,  but  it  is  larger,  having  a  rating 
of  750  hp.  It  also  drives  a  loo-kw  generator  for  the  motors  in  this 
department. 

The  separating  apparatus  is  another  of  the  striking  features  of 
the  works.  This  is  located  in  the  blower  house,  so  called,  a  relatively 
large  building,  in  which  the  finely-ground  rock  is  distributed  to  the 
•discharge  ducts  of  some  sixteen  blowers  and  the  fine  material  sep- 


.iralrd  Iriim  the  coarncr  by  the  action  of  the  air  blast  assisted  liy 
baftic  plates.  The  in  per  cent,  uf  the  material  that  fails  to  pass  the 
3uo-mesh  screen  is  that  caught  by  the  baflles,  and  it  is  returned  by 
conveyors  to  the  fine  grinding  rolls.  At  present  there  is  space  (or 
riglit  more  blowers,  and,  by  increasing  the  building  along  the  dolled 
linr-i,  the  capacity  uf  the  blower  house  can  be  increased  lo  Ihe  full 
10,000  barrels. 

A  bclt-ronvpyor,  in  this  case  36  in    wide,  serves  to  carry  the  dis 
charge   from   the  grinding   rolls   to   a   longitudinal   belt  conveyor   in 
ihc  lup  of  the  upper  p.irl   of  the  blower  lioiise.     This,  liy  means  of 


FIG.   3. — CABLE  AND  MAIN  TUNNEL. 

two  S-dumps,  feeds  a  number  of  chutes,  one  to  the  discharge  duct 
from  each  blower.  In  this  duct  the  material  falls  through  a  set  of 
baffle  plates,  while  the  current  of  air  is  passing  through  it,  and  the 
air  carries  the  dust  into  a  large  settling  chamber  beyond,  where  the 
dust  settles  at  the  bottom  on  account  of  the  reduced  velocity  of  the 
air.  This  chamber  in  each  case  has  walls  of  coarse  duck  through 
which  any  inequalities  of  air  pressure  may  be  compensated  without 
losing  the  ground  rock,  but  one  of  the  secrets  of  the  success  of  this 
method  of  separating  is  that  the  air  for  the  suction  side  of  the  fan 
is  taken  from  the  top  of  the  chamber.  The  blower  thus  sets  up  an 
internal  circulation  and  its  work  is  mainly  maintaining  that  circu- 
lation. Each  blower,  which  is  of  Mr.  Edison's  design,  has  a  blast 
wheel  of  5  ft.  and  they  are  driven  in  groups  by  motors  on  the  main 
lloor  of  the  blower  house.  The  blowers  and  duck-enclosed  chambers 
are  arranged  in  two  rows,  and  on  each  side  underneath  the  settling 
chambers  is  a  scraper  conveyor  which  collects  the  separated  fines. 
This  scraper  delivers  to  a  belt-conveyor  which  in  turn  carries  the 
fine  material  into  the  so-called  chalk  stock  house.  This  has  a  capacity 
of  1,000  tons.  The  separated  coarse  material  is  collected  under 
each  side  of  baffle  plates,  is  delivered  to  a  belt-conveyor  in  the  lower 
part  of  the  blower  house  and  by  means  of  another  conveyor  returned 
to  the  fine  grinding  rolls. 

In  the  stock  house  a  swinging  type  of  screw  conveyor  is  employed, 
known  about  the  works  as  "Caesar's  wife."  This  consists  of  a  truss 
bridge  a  few  feet  above  the  floor  carrying  an  i8-in.  screw'  conveyor 
held  close  to  the  floor.  The  bridge  is  pivoted  at  the  discharge  end 
of  the  conveyor,  and  the  outer  end  is  swung  in  the  arc  of  a  circle 
by  means  of  a  stationary  rack  on  which  it  is  moved  by  means  of  a 
pinion.  At  the  pivoted  end  the  bridge  carries  its  own  electric  motor 
.uid  operator,  who  is  enclosed  like  the  motors  throughout  the  plant, 
as  will  be  explained,  in  a  house  of  gunny  sacking. 

The  kiln  plant  comprises  the  so-called  roaster  house,  a  clinker 
crusher  and  a  clinker  stock  house.  Adjacent  to  it  is  the  boiler  house 
of  the  works  and  the  air  compressor  house.  The  kilns  have  the 
striking  proportions  of  9  ft.  diameter  and  150  ft.  length.  There 
are  at  present  two  of  them  in  a  building  52  x  220  ft.,  but  ground 
space  is  available  for  a  roaster  house  six  times  as  large,  providing 
for  twelve  kilns.  Raw  ground  material  is  fed  by  a  scraper  con- 
\eyor  into  two  bins,  one  above  the  charging  end  of  each  kiln,  and 
from  the  bottom  of  each  bin  the  material  is  fed,  as  desired,  by  means 
of  a  6-in.  screw.     Each  of  these  is  driven  by  an  independent  electric 
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motor,  so  that  llic  speed  can  be  regulated  to  suit  the  conditions. 

The  crusher  clinker  is  taken  from  the  stock  house  by  chutes  lead- 
ing to  a  belt-conveyor  in  a  tunnel  underneath  it  and  in  its  transit  the 
proper  amount  of  sulphate  of  lime  is  added ;  it  is  then  taken  by  a 
belt-conveyor  to  an  elevator  and  thus  fed  into  the  feed  rolls  above 
the  clinker  grinders.  The  grinding  rolls  here  are  counterparts  of 
those  in  the  raw  material  grinding  plant  and  a  7S0-hp  engine  is  also 
required  to  drive  it,  the  engine  being  in  an  adjacent  building  and 
also  connected  to  an  electric  generator  for  the  local  motors. 

The  cement  stock  house  has  a  capacity  of  100,000  barrels  and  there 
is  provision  for  additional  stock  houses.  Between  each  pile  in'  the 
cement  house  is  a  transverse  conveyor  having  two  i6-in.  screws. 
This  conveyor  can  travel  from  one  end  of  the  building  to  the  other 
and  discharges  upon  a  longitudinal  12-in.  screw  conveyor  at  one 
side  of  the  stock  house.  The  operator  of  this  conveyor  takes  his 
station  in  an  enclosure  at  one  corner  of  the  building  at  the  end  of 
the  12-in.  screw  and  can  tell  that  "Big  Caesar"  is  in  operation  by  the 
delivery  of  cement  by  the  12-in.  conveyor.  A^t  this  end  the  12-in. 
conveyor  discharges  upon  a  belt-conveyor  leading  into  the  packing 
house.     Here  there  are  at  present  four  bagging  and   two  barreling 


which  are  of  the  independent  jet  type  of  Allis  make,  furnished  with 
each  engine,  is  conducted  in  an  open  concrete  trench  outside  of  the 
buildings  leading  to  a  sewer,  which  finally  discharges  into  a  sump 
and  is  pumped  back  to  the  reservoir. 

Besides  the  engine  for  the  coal  plant  there  are  two  horizontal 
engines  in  the  engine  house  adjoining  the  grinding  plant  for  the  raw 
materials.  These  engines  are  Armington  &  Sims  tandem-compound 
machines  and  each  drives  by  belt  a  200-kw  General  Electric  direct- 
current  generator.  These  units  supply  the  current  for  all  the  motors 
throughout  the  works  not  connected  with  tiie  generators  driven  by 
the  three  Allis  engines,  already  mentioned. 

A  feature  of  control  of  the  electric  motors  is  that  they  are  ordi- 
narily all  started  from  the  central  station.  Three  wires  run  to  every 
motor,  two  being  the  regular  leads  and  the  third  a  conductor  for 
separate  excitation.  In  starting,  the  motors  are  all  excited  from  a 
small  generator  in  the  central  station  ;  the  main  generators  are  then 
brought  up  to  voltage  and,  by  means  of  a  drum  switch,  the  separate 
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machines  of  the  usual  type.  A  railroad  siding  is  alongside,  where 
the  cars  are  loaded  from  the  platform. 

The  belt-conveyors  so  extensively  installed  about  the  plant  are  all 
of  a  canvas  type  and  were  manufactured  by  the  Gaudy  Belting  Com- 
pany. The  belts  are  run  at  speeds  of  500  ft.  per  minute  and  the  in- 
clination, where  the  travel  is  an  upward  one,  is  generally  about  14°. 
A  point  of  detail  that  might  be  mentioned  regarding  them  is  an 
enclosed  type  of  lubricator  for  the  bearings  of  the  idlers,  the  lubri- 
cating medium  being  oil  and  not  requiring  attention  more  than  once 
in  two  or  three  months. 

The  boiler  plant  at  present  consists  of  three  Climax  boilers,  each 
having  a  rating  of  500  hp  on  a  30-pound  evaporation  basis.  Steam 
is  conducted  from  the  boiler  plant  through  piping  in  an  underground 
tunnel  about  1,700  ft.  long,  which  extends  the  length  of  the  works 
and  also  contains  the  horizontal  conveyors,  the  water  and  air  piping 
and  electric  conduits.  A  feature  in  its  construction  is  the  provision 
of  a  roof  above  ground  between  buildings  with  glass  skylights  to 
admit  daylight.  The  three  main  steam  engines  are  located  along  the 
line  of  the  tunnel.  The  injection  water  pipe  for  the  condensers  is 
also  carried   in  the  tunnel,  but  the  discharge   from  the  condensers. 
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exciting  wire  is  cut  out  and  the  machines  run  self- 
exciting  from  the  generator  leads.  By  starting 
this  way  the  armature  currents  in  all  the  motors 
are  dependent  on  that  in  the  generator,  which  is 
being  slowly  brought  up  in  speed,  so  that  the  gen- 
erators are  not  subjected  to  a  sudden  load,  as  they 
otherwise  would  be  if  all  the  motors  were  started 
in  the  regular  way.  In  stopping,  a  resistance  has 
to  be  introduced  in  the  main  circuit  to  take  care  of 
the  collapse  of  the  fields  of  all  the  motors  and  this 
consists  of  an  extensive  bank  of  incandescent 
lamps.  The  lamp  bank  is  connected  across  the 
leads,  and  when  tlie  main  switch  is  opened  the 
fields  discharge  through  tiie  lamp  bank. 

Mention  has  already  been  made  of  the  precau- 
tion taken  to  protect  the  motors  from  the  dust. 
This  is,  of  course,  specially  necessary  owing  to  the 
employment  of  direct-current  motors  with  their 
commutators.  In  the  ordinary  case  the  motor  is  enclosed  in  a  good- 
sized  room,  the  walls  of  which  are  made  of  gunny  sacking.  A  self- 
closing  door  allows  access  to  the  room.  A  small  fan  of  the  desk 
type  is  set  in  one  of  the  walls  and  operates  to  exhaust  air  from  the 
room.  The  action  of  the  fan  induces  a  flow  of  air  through  the  walls 
of  the  enclosure,  but  they  do  not  allow  dust  to  pass  with  it.  The 
circulation  of  air  provides  for  cooling  and  in  every  room  a  ther- 
mometer is  suspended  over  the  motor  and  observations  are  made 
daily  by  an  inspector.  In  some  places,  for  example,  the  blower 
house  or  separating  plant,  where  dust  is  particularly  thick,  each 
motor  house  is  provided  with  an  antechamber  so  arranged  that  one 
nnist  close  the  outer  door  before  he  can  reach  the  inner. 

The  lubricating  system  for  the  works  is  one  of  the  interesting 
points.  For  this  purpose  there  is  a  detached  oil  house  containing  the 
filter,  a  fresh  oil  storage  tank  and  a  tank  for  the  storage  of  the 
filtered  oil.  The  steam  engines  are.  of  course,  lubricated  by  the 
engine  operator.  Many  of  the  conveyors  arc  self-lubricating,  as  ex- 
plained. The  cement  machinery  generally,  however,  is  so  located 
in  the  midst  of  dust  that  ordinary  methods  of  lubrication  would 
be  unsatisfactory.    On  that  account  an  extensive  system  of  oil  piping 
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hasi  been  clcvclopcj.  Iiv  winch  all  bcariiiK't  are  uilcU  lioiii  ilic  iiiilial 
plant.  A  Muall  putn|>  in  (he  oil  house  lufiicei  to  let  up  the  rcqtiiriil 
circulation.  At  the  dilTrrent  braiiuKU  the  supply  pipes  to  tlu-ni  arc 
pruviiled  with  a  short  n\iis»  .siglit  IcedH,  so  th.it  ilie  .iltendant  at 
that  point  can  be  assured  that  his  ninchine  is  gcttiuK  the  proper 
amount  of  lubrication.  The  two  oil  tanks  in  the  oil  house  are  of 
practically  the  same  size,  of  3,400  gallons  capacity.  The  filteriuK 
system  was  desif;ned  by  Mr.  lidison  and  I'irst  used  al  the  iron  ore 
concentrating  plant  at  lulison,  N.  J.  'i'iie  lilter  is  divided  into  three 
sections,  two  of  which  with  a  capacity  of  200  gallons  per  hour  arc  in 
use  at  tlic  same  lime,  leaving  the  third  as  an  ,'iuxiliary. 

As  a  result  of  the  installation  of  so  much  new  apparatus  about 
which  little  or  nothing  could  be  foreseen  regarding  possible  weak 
points,  a  complete  system  of  records  of  the  operation  of  all  depart- 
ments has  been  devised.  In  addition  a  number  of  inspectors  arc 
employed  whose  duty  it  is  to  make  periodical  trips  about  the  works 
and  make  reconmiendations  for  repairs  or  changes.  A  sunmiary  of 
the  delays  in  the  operation  of  the  works  is  made  at  the  end  of  each 
week  and  a  copy  of  it  is  sent  to  Mr.  Edison  at  his  laboratory  in 
Orange,  N.  J.  If  there  is  an  indication  that  a  certain  piece  of  ap- 
paratus is  performing  badly,  a  "trouble  intpiiry"  sheet,  so-called,  is 
sent  to  the  plant  manager  and  a  special  investigation  is  made.  Ordi- 
narily this  inquiry  sheet  passes  from  the  inanager  to  the  superin- 
tendent, wliii.  in   HUM,   refers  it  to  the   deparliiient   heail.  and    from 
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him  to  the  official,  employee  or  inspector  responsible.  A  reply  is 
made  on  this  blank  and  returned  to  Mr.  Edison.  It  goes  back  with 
the  initials  of  all  the  officials  who  have  seen  it,  so  that  there  is  an 
unquestioned  record  that  the  trouble  had  been  called  lo  some  one's 
attention. 

The  officers  of  the  Edison  Portland  Cement  Company  are  as  fol- 
lows: Mr.  William  H.  Shelmerdine,  president;  Mr.  W.  S.  Mallory, 
"vice-president;  Mr.  W.  S.  Pilling,  treasurer;  Mr.  T.  I.  Crane,  secre- 
tary; Mr.  Thomas  A.  Edison,  general  manager.  The  general  offices 
are  in  Philadelphia,  while  Mr.  Edison  and  Mr.  Mallory  are  located 
at  Orange.  Messrs.  Goodwelle  and  Warren  are  the  electrical  engi- 
neers of  the  plant.  Every  day  at  4  o'clock  a  meeting'  of  the  heads 
of  departments  takes  place  in  the  office  and  the  proposed  schedule  of 
operations  for  the  following  day  for  the  different  departments  is 
discussed  at  that  time.  The  relative  independence  of  the  dififerent 
parts  of  the  works  makes  it  possible,  as  already  stated,  to  shut  down 
parts  of  the  works  temporarily  if  necessary  for  any  reason. 
— •- 

Telegraphs  in  Korea. 

With  regard  to  the  unsettled  state  of  affairs  in  Korea,  a  cable  dis- 
patch from  Seoul  says:  "Japanese  telegraph  operators  have  charge 
of  the  line  from  Seoul  to  the  coast.  The  possibility  of  Japanese  troops 
landing  to  preserve  order  is  discussed,  but  it  would  only  be  done  with 
the  consent  of  the  Russian  Government."  Another  dispatch  of  De- 
cember 21  from  Tokio  says:  "Sixty  military  engineers  have  been 
dispatched  to  Korea  to  replace  the  civil  telegraph  operators  attached 
to  the  Japanese  telegraph  lines  on  the  peninsula.  It  is  officially  as- 
serted that  the  step  taken  has  no  military  significance." 


Hv  W.  C.  L.  Vmak. 
The  distributing  system  can  be  considered  as  one  of  the  integral 
portions  of  a  power  plant,  and  it  should  receive  as  careful  atteii- 
111)11  as  cither  the  steam  |ilaiit,  hydraulic  plant,  or  the  electrical 
|ilaiit  in  the  generating  station  or  sub-station.  In  fact,  it  would  ap- 
pear that  the  transmission  system  has  to  meet  more  severe  coiidi 
tions  than  any  other  part  of  the  entire  pl.uit,  so  that  the  safety  and 
reliability  of  the  service  de|)ends  largely  upon  the  amount  of  fore- 
thought given  to  the  plans  and  to  the  selection  of  material. 

When  it  is  considered  that  an  overhead  distributing  system  is  sub- 
jected to  many  varied  conditions,  such  as  the  weather,  extreme 
changes  of  temperature,  extraordinary  storms,  interference  from 
other  lines,  interference  by  building  operations,  excavations,  fires  and 
other  casualties,  and,  sometimes  a  wilful  interference  by  the  public 
(not  to  overlook  the  small  boy  with  a  stone),  it  should  be  readily 
appreciated  that  all  of  these  varying  conditions  must  be  considered 
in  the  construction  of  the  line.  There  are  two  divisions  of  condi- 
tions: First,  the  mechanical  or  structural  features,  and,  secondly ^^ 
the  electrical  features. 

The  first  )>roup  will  includo  the  study  of  the  territory  in  which 
the  line  is  to  be  run,  width  of  streets,  kind  of  build- 
ings, height  of  buildings ;  other  distributing  systems, 
possibilities  of  interference  with  these  systems ; 
amount  of  power  to  be  transmitted,  and  whether  the 
system  consists  of  a  simple  power  transmission  cir- 
cuit, or  one  complicated  with  distributing  mains  cov- 
ering the  larger  part  of  the  territory  occupied  by  the 
transmission  system. 

■Mso  to  be  considered  are  the  weather  conditions  : 
windstorms,  rainstorms,  sleetstorms,  snowstorms, 
lightning-storms  and  changes  in  temperature  from 
summer  to  winter.  The  method  of  erecting  the  con- 
ductors so  that  they  can  be  properly  repaired  or  addi- 
tions made  without  endangering  the  lives  of  the  men 
engaged  in  this  work  must  be  carefully  planned.  Un- 
)e>s  these  various  points  are  all  considered  in  the  con- 
struction of  the  lines,  no  rules  or  safeguards  for  their 
operation  will  be  of  material  benefit. 

The  second  group  includes  the  electrical  require- 
ments: The  conductors,  the  insulating  method  of 
support,  and  the  means  provided  to  take  care  of  any 
undue  disturbances  due  to  lightning  or  other  causes 
on  the  line,  such  as  lightning  arresters,  fuses,  switches, 
etc. 

SPECIFICATIONS  FOR   MATERIAL  TO  BE  USED. 

All  of  the  material  entering  into  the  construction  of  a  transmis- 
sion system  should  be  ordered  under  specifications  which  shall  clear- 
ly set  forth  the  character  of  the  material  to  be  used  and  also  that  all 
of  the  material  will  be  inspected  before  it  is  used  on  the  work,  and 
that  tests  will  be  made  of  samples  of  all  material  furnished.  The 
more  general  requirements  are  as  follows : 

Poles. — Poles  shdlild  be  as  short  as  possible  to  meet  the  condi- 
tions and  preferably  made  of  good,  sound  chestnut.  Southern  cedar 
and  pine  poles  are  sometimes  used  when  chestnut  is  not  obtainable. 
It  may  also  be  necessary  to  use  iron  poles  under  certain  conditions ; 
but  iron  poles  are  to  be  avoided,  principally  on  acount  of  danger  to 
linemen  and  also  to  the  short  life  of  the  pole,  due  to  rusting.  The 
pole  should  be  roofed  at  the  top  to  form  a  right  angle,  and  gained 
to  form  a  flat  of  about  5  inches  from  the  attachment  of  the  cross 
arms. 

All  poles,  upon  which  are  located  devices  requiring  regular  in- 
spection, should  be  provided  with  steps  in  order  to  facilitate  this 
work.  Spacing  of  the  poles  should  be  carefully  considered  and  should 
not  exceed  from  40  to  45  yards.  End  and  corner  poles  should  be 
braced,  and  at  least  every  tenth  pole  throughout  the  line  should  be 
guyed  with  one-quarter-inch  or  three-eighths-inch  stranded  galvan- 
ized wire.  Regular  inspections,  at  least  annually,  should  be  made  of 
the  condition  of  the  poles,  which  is  most  readily  determined  by  ex- 
amination at  the  base  of  the  pole.    When  poles  are  used  as  junction 
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poles,  that  is,  when  Hues  arc  run  at  right  angles  and  attached  to  the 
same  pole,  special  care  is  necessary.  A  separate  drawing  should  be 
made  of  all  such  poles,  showing  the  arrangement  of  the  wires — keep- 
ing in  mind  the  simplest  possible  arrangement — as  a  protection  for 
the  men  who  climb  these  poles.  Switch-boxes,  fuses,  lightning  ar- 
resters or  transformers  should  not  be  attached  to  such  poles,  but  on 
the  first  pole  removed  from  this  junction  pole.  Junction  poles  can 
frequently  be  avoided  by  the  use  of  two  poles  making  a  "Y"  con- 
nection of  the  line.  By  this  arrangement  the  connections  are  very 
materially  simplified. 

Cross  Arms. — Cross  arms  should  be  spaced  at  least  24  inches  be- 
tween centres,  the  top  of  the  first  arm  being  one  foot  from  the  top 
of  the  pole. 

Braces. — Braces  should  be  made  of  galvanized  iron  not  less  than 
i]4  inches  by  3-16  inch  thick,  and  about  28  inches  long. 

Fins. — The  pins  should  be  made  of  locust  wood  well  boiled  in  lin- 
seed oil,  and  are  preferable  for  voltages  of  5,000  volts  and  under.  For 
higher  voltages,  pins  should  receive  special  consideration. 

Insulators. — The  insulator  on  the  pole  line  fulfils  two  functions, 
viz. :  The  mechanical  support  of  the  line,  and  the  insulation.  As 
these  conditions  vary  over  a  wide  range,  they  must  be  considered 
for  each  condition.  This  is  especially  so  for  voltages  of  10,000  volts 
and  over.  The  two  materials  of  which  insulators  are  usually  made 
are  glass  and  porcelain.  The  glass  insulator  is  more  uniform  in 
quality  of  material  than  the  porcelain,  so  that  for  lower  voltages 
glass  insulators  are  recommended.  For  higher  voltages,  porcelain 
insulators  are  preferred  for  the  following  reasons:  Greater  mechan- 
ical strength,  better  insulating  qualities,  and  greater  ability  to  with- 
stand severe  weather  conditions. 

Insulators  of  high  voltages  should  be  made  up  of  a  number  of  in- 
sulators cemented  together  so  as  to  obtain  more  uniform  insulation 
and  to  increase  the  factor  of  safety  from  defective  manufacture. 
Before  being  used,  each  insulator  for  high-tension  work  should  be 
tested  at  voltages  in  excess  of  the  operating  voltage. 

The  method  of  attaching  the  conductor  to  the  insulator  should  be 
carefully  considered ;  first,  to  see  that  the  wires  can  be  properly  fast- 
ened to  the  insulator,  and,  secondly,  to  see  that  the  strain  is  trans- 
mitted without  a  twisting  or  bending  strain  in  the  insulator ;  the  only 
strain  permitted  should  be  in  compression. 

The  method  of  distributing  the  wires  on  the  pole  lines  depends  on 
the  number  and  character  of  the  various  circuits  to  be  installed. 
For  all  voltages  below  6,000  volts,  the  wire  should  be  brought  out  of 
the  station  through  long  porcelain  tubes,  properly  supported ;  the 
various  circuits  being  grouped  together  but  well  spaced,  and  pref- 
erably being  distributed  in  a  single,  or  not  more  than  a  double  row 
of  wires.  This  fan  effect  allows  the  circuit  to  be  distributed  to  the 
poles  without  any  undue  bunching,  thus  making  each  circuit  easily 
distinguishable. 

The  top  gain  of  all  poles  should  be  left  vacant  so  that  guard  wires 
can  be  placed  at  any  point  on  the  line,  should  they  be  required. 
The  transmission  circuits  which  are  alive  twenty-four  hours  per  day 
should  be  placed  on  the  top  arm ;  that  is,  the  trunk  lines  should  oc- 
cupy the  position  where  there  will  be  the  least  liability  of  coming  into 
contact  with  the  other  wires  or  with  the  men  working  on  the  poles. 
All  other  circuits  should  be  placed  below  series  arc  circuits  occupy- 
ing the  lower  arms,  the  distributing  series  circuit  being  placed  on  the 
house  of  the  lower  arms  on  outer  pin  occupied  by  such  circuits.  The 
bottom  cross-arm  should  be  used  for  such  secondary  circuits  or  low- 
tension  lihes  as  may  be  required.  Space  should  always  he  provided 
for  an  extra  arm  on  the  pole  for  the  erection  of  a  transformer.  Pro- 
tective devices  for  each  circuit  may  be  classified  as  follows:  Circuit- 
breaker,  fuses  for  branch-circuits,  and  lightning  arresters.  Also 
indicating  instruments  as  follows :  Voltmeter,  ammeter  or  wattmeter, 
and  ground-detectors. 

In  the  arrangement  of  the  protective  devices,  it  is  desirable  to  lo- 
cate as  many  of  these  as  possible  in  the  station  or  sub-station,  for 
the  reason  that  they  are  more  readily  inspected  and  kept  in  perfect 
working  order,  which  insures  the  fulfilling  of  their  functions  when  re- 
quired. All  circuits  of  200-kw.  capacity  or  over  should  be  protected 
by  means  of  oil  circuit-breakers  in  preference  to  fuses,  on  all  volt- 
ages over  1,000  volts.  These  circuit-breakers  should  be  attached  to 
both  ends  of  the  line,  when  two  or  more  feeders  are  used  and  con- 
nected to  the  same  bus ;  and  there  should  be  no  other  circuit-breaker 
or  fuses  which  are  automatic  in  action  placed  at  any  other  part  of 
the  line.  Small  branch  circuits  may  be  taken  care  of  when  necessary 
by  fuse-boxes,  placed  upon  the  first  pole  of  the  branch  circuit.  These 


fuse-boxes,  however,  should  be  avoided  whenever  possible.  This  can 
be  accomplished  by  making  a  branch-circuit  about  the  same  as  the 
main  circuit,  depending  entirely  upon  the  circuit-breaker  in  the  sta- 
tion to  protect  both  lines.  When  small  branch  circuits  are  desired, 
place  such  fuse  boxes.  These  preferably  should  be  an  enclosed  fuse 
of  the  cartridge-type  mounted  on  a  porcelain  base,  the  whole  en- 
closed in  a  fire-proof  and  water-proof  compartment.  This  is  usually 
an  iron  box  with  a  cover  and  rubber  gasket,  clamped  so  as  to  make 
it  water-tight. 

Lightning  Arresters. — Lightning  arresters  should  be  installed  at 
i)oih  ends  of  the  line,  in  the  station  and  sub-station,  on  each  con- 
ductor. Special  care  should  be  used  in  their  installation,  and  pro- 
vision made  that  in  the  event  of  a  breakdown  of  the  lightning-ar- 
rester, current  may  be  interrupted  by  means  of  a  circuit-breaking 
device. 

Series  Arc  Loop  Cut-outs. — These  should  consist  of  a  mechanically 
operated  switch  which  closes  the  circuit  at  the  point  of  the  loop  and 
disconnects  the  loop  from  the  main  line.  For  the  use  of  constant- 
potential  circuits,  there  may  be  either  a  fuse-box  provided  with  solid 
catches  or  fuses  depending  on  the  conditions.  All  of  these  devices 
being  enclosed  in  fire  and  water-proof  cases. 

Before  considering  the  actions  of  the  safety-devices,  it  is  neces- 
sary, first,  to  examine  the  faults  which  may  develop  and  the  functions 
which  the  safety^devices  are  required  to  fulfil.  If  the  condition  of 
a  wire  parting  is  first  considered,  we  have  first  the  liability  of  the 
wire  coming  in  contact  with  some  of  the  other  circuits ;  secondly,  its 
liability  to  fall  into  the  street,  and,  thirdly,  its  remainng  suspended 
clear  of  all  circuits  and  the  ground. 

The  first  condition :  The  effect  of  coming  in  contact  with  other 
wires,  would  immediately  raise  the  voltage  to  the  more  powerful  of 
the  two  circuits,  so  it  is  evident  that  the  insulation  of  the  other 
circuit  must  either  be  as  good  or  there  will  be  a  liability  of  the 
insulation  breaking  down  at  some  point  on  the  weaker  circuit.  This 
will  first  be  detected  at  the  station  by  showing  that  the  load  is 
dropped  from  this  circuit,  and  it  demonstrates  that  the  insulation  of 
all  circuits  must  be  the  same  when  placed  on  the  same  pole  line, 
unless  means  are  provided  to  take  off  extraordinary  high  voltages. 
This  can  be  done  by  placing  spark-gaps,  which  will  relieve  the  high- 
tension  from  any  low-tension  circuits,  or  by  grounding  a  point  on 
the  lower  extension  circuits. 

Wires  falling  on  the  ground  will  indicate  immediately  in  the 
station,  on  the  groimd  detector,  that  there  is  a  ground  on  that  circuit, 
and  instructions  should  be  given  that  as  soon  as  a  ground  shows  on 
the  circuit  and  the  circuit  is  not  carrying  the  load,  to  disconnect  it. 

The  third  condition  will  indicate  in  the  station  that  the  load  is 
dropped  and  will  not  show  a  ground.  The  circuit  should  be  cut  off 
in  this  case  also,  and  inspectors  sent  out  to  look  after  the  trouble. 

Fourthly,  if  a  wire  breaks  and  falls,  crossing  other  wires  of  the 
same  circuit,  this  will  cause  a  rush  of  current  on  constant-potential 
circuit  and  immediately  open  the  circuit-breaker.  In  the  series  arc- 
circuit  it  will  cut  out  a  portion  of  the  circuit  which  will  be  indicated 
on  (he  voltmeter,  showing  the  necessity  of  regular  voltmeter  read- 
ings on  such  circuits. 

Interference  zvith  Other  Wires  Falling  or  Coming  in  Contact  with 
the  Fower-Circttits. — If  these  wires  cross  the  power  circuit  and  drop 
loosely  on  them,  the  effect  will  be  to  short  circuit  the  power  circuit 
on  constant-potential  circuits ;  the  defect  develops  immediatley.  The 
wires  either  burn  off  or  an  arc  may  be  established  which  will  burn 
off  the  power  circuit,  breaking  the  wires  and  the  connection.  The 
provision  should  be  as  the  conditions  shown  for  the  breaking  of  a 
wire.  A  single  wire  may  merely  come  in  contact  with  one  wire  of  a 
constant-potential  circuit  and  assume  the  same  voltage  as  that  cir- 
cuit; there  will  be  no  way  of  determining  this  at  either  the  station 
or  the  sub-station,  unless  that  wire  was  grounded  and  the  ground 
indicated  on  the  ground-detectors.  In  the  event  of  this  falling  wire 
coming  in  contact  with  both  sides  of  the  series  arc-circuit,  a  portion 
of  the  circuit  will  be  cut  out  and  indicated  on  the  voltmeter  at  the 
station.  Should  it  come  in  contact  with  only  one  wire  of  the  circuit, 
no  indication  will  be  made  at  the  station  unless  the  wire  be  grounded. 
For  this  reason  inspection  should  be  made  and  all  such  wires  changed 
so  as  to  come  before  the  pow-er-circuit  and  not  above  it.  This  also 
demonstrates  the  necessity  of  placing  protective  devices  on  foreign 
wires  which  may  come  in  contact  with  power  circuits. 

Lightning  Storms. — The  installing  of  efficient  lightning  arresters  as 
specified  may  protect  the  apparatus  at  both  the  generating  station  and 
sub-station,  but  fail  to  protect  apparatus  at  intervening  points,  par- 
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tieulaily  ilic  transformers.  It  is  j)ossiblc  that  liuliiiiiiig  maj  juiini 
(roil)  primary  to  secondary  of  transformers  during  a  severe  storm. 
This  would  be  indicated  by  fbr  primary  fuse  blowing  in  the  trans- 
former, and  after  llie  blowing  oi  llic  fuse  from  this  cause,  tests  should 
be  made  of  the  transformer  as  follows: 

It  is  essential  that  when  a  primary  fuse  on  a  transformer  is  blown 
through  any  cause,  the  secondaries  should  Ik:  disconnected  from  the 
tr.insformer,  and  the  latter  tested  to  full-line  volianc  between  the 
primary  and  secondary  coils,  so  as  to  ileti-rmiue  thai  there  is  no 
breakdown  in  the  insulation  between  these  coils. 

There  are  two  methods  by  which  these  tests  may  lie  readily  m.idc 
by  the  linemen  without  removing  the  transformer:  I'irst,  take  frotii 
ihe  station  a  (KX>-watt  transformer,  connect  its  primary  for  the  line 
Miltagc  and  its  secondaries  for  100  watts,  and  connect  a  so-volt  lamp 
across  the  latter.    Attach  one  primary  lead  of  this  test  transformer  to 
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one  secondary  wire  of  the  line  transtornier.  and  place  one-anipcre 
fuses  in  the  primary  cut-outs  protecting  the  line  transformer.  Now 
connect  the  other  primary  lead  of  the  test  transformer,  first  to  one  and 
then  to  the  other  of  the  main  primary  lines.  If  the  50- volt  lamp 
filament  becomes  red.  the  line  transformer  is  defective,  and  should 
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be  returned  to  the  station.  Second  method  :  If  impossible  to  use  the 
first  method,  proceed  as  follows :  Attach  a  short  piece  of  heavily- 
insulated  rubber  wire  to  one  of  the  secondary  wures  leading  from  the 
transformer.  Then  place  one-ampere  fuses  in  the  cut-outs,  and  con- 
nect the  specially-insulated  rubber  wire  first  to  one  and  then  the  other 
of  the  main  primary  lines.  If  the  fuse  blows,  or  a  spark  shows  when 
contact  is  made,  the  transformer  is  defective  and  should  be  removed 
from  the  line. 

In  the  event  of  lightning  arresters  being  placed  on  the  pole  line, 
all  such  lightning  arresters  should  be  inspected  after  each  heavy 
lightning  storm. 

Transformers. — Transformers  when  supported  on  the  poles  should 
be   hung  on   an   extra   cross  arm  provided   for  that   purpose.     The 


|M Hilary  Icadb  tiuin  the  line  to  the  fuse  box  and  tu  the  traiufurmcr 
should  be  insulated  with  rubber-covered  braid,  for  the  line  voltage. 
Transformers  hhould  not  be  attached  tu  buildings  or  in  such  locations 
iti  to  be  handled  by  unautliorucd  people,  and  when  they  arc  placed 
Ml  buildings  they  should  be  put  in  .1  separate  iirc-proof  closet  or  room 
which  is  controlled  oidy  by  the  operating  i)lant.  As  it  is  now 
ihc  general  practice  to  use  oil  transformers  it  is  unnecessary  to  con- 
sider dry  tr:insfoniiers.  lns|)ectiun  should  be  made  to  see  that  the 
cases  are  properly  tilled  with  oil.  This  should  be  done  by  an  inspec- 
lion  force,  and  not  by  the  men  erecting  the  transformers. 

liispectiun. — The  greatest  safeguard  in  a  transmission  line  is  reg- 
ular inspection.  Lines  can  with  advantage  be  inspected  daily,  not  only 
on  inspection  from  the  ground,  but  a  regular  monthly  inspection  of 
all  devices  attached  to  the  line  when  a  continued  service  is  desired. 

It  may  be  necessary  on  some  parts  of  the  line  to  introduce  cable. 
This  should  be  avoided  whenever  possible  for  the  reason  that  the 
conductors  are  brought  close  together  at  this  point  and  static  dis- 
charge is  liable  to  puncture  the  insulation ;  so  means  should  be  pro- 
vided at  both  ends  of  the  cable  to  take  care  of  the  static.  This  is 
best  arranged  for  by  a  series  of  gaps  of  the  lightning  arrester  type. 
Standard  lightning  arresters  can  usually  be  used  for  this  purpose. 
They  should,  however,  be  provided  with  a  small  fuse  in  scries  with 
the  connection  to  the  line  so  as  to  prevent  short-circuiting  the  lines 
111  case  of  failure  of  the  spark-gaps. 


Overhead  High-Tension    Distributing   Systems  in 
Suburban  Districts.* 


By  George  H.  Lukes. 

'I'lie  problem  of  building  up  and  operating  a  satisfactory  distribut- 
ing system  for  the  suburban  towns  and  villages  surrounding  a  large 
city  presents  many  peculiar  dil'ficulties.  It  is  rarely  the  case  that  the 
engineer  is  given  the  opportunity  to  lay  out  a  complete  system  which 
can  be  operated  economically  and  safely  with  a  reasonably  low  first 
cost.  The  problem  is  more  often  one  of  reconstructing  existing  sys- 
tems, making  use  of  as  much  of  the  old  work  as  possible  and  at  the 
same  time  making  provision  for  future  growth.  Obstacles  are  usual- 
ly encountered  in  the  work.  Many  different  interests  have  to  be  sat- 
isfied, and  in  some  cases  the  engineer  is  compelled  to  use  types  of 
construction  which  are  not  desirable,  but  necessary  under  the  cir- 
cumstances. 

The  villages  surrounding  a  large  manufacturing  city  are  of  several 
different  types.  The  oldest  ones  are  located  on  the  lines  of  steam 
railways  radiating  from  the  city,  and  are  residential  in  character.  As 
transportation  facilities  are  improved  new  suburbs  are  started  at 
greater  distances  from  the  city.  The  older  ones  become  more  thickly 
settled  and  even  grow  to  be  cities  themselves.  Some  of  the  villages 
are  made  up  of  people  of  moderate  means,  whose  houses  are  fairly 
close  together.  Others  are  built  up  by  wealthy  people  who  buy  tracts 
of  land  and  build  large  houses,  which  they  occupy  but  four  or  five 
months  in  the  year.  Later  on,  the  manufacturing  suburb  makes  its 
appearance,  consisting  of  a  group  of  factories  and  a  small  business 
district  surrounded  by  the  houses  of  the  workmen. 

In  the  process  of  time,  electric  lighting  plants  are  erected  in  the 
larger  villages  and  their  pole  lines  are  extended  in  time  to  the  smaller 
villages  near  by  to  supply  incandescent  and  street  lamps.  A  large 
proportion  of  these  small  plants  cannot  be  operated  at  a  profit,  an 
the  result  is  a  gradual  deterioration  in  the  stations  and  distributing 
systems,  resulting  finally  in  consolidations  which  bring  large  districts 
under  the  control  of  one  company.  It  then  becomes  necessary  to  tie 
the  various  systems  together,  operating  some  of  the  stations  as  peak- 
plants  and  turning  others  into  sub-stations,  thus  taking  advantage 
of  the  fact  that  the  peak  may  occur  in  the  summer  in  one  village  and 
in  winter  in  another. 

Surburban  business  is  so  scattered  that  the  cost  of  underground 
work  is  prohibitive  and  the  distribution  must  be  made  by  overhead 
wires.  Public  opinion  is,  however,  intense  in  its  opposition  to  over- 
head construction.  The  suburbanite  objects  to  the  multiplicity  and 
unsightliness  of  the  pole  lines.  He  is  in  business  in  the  city  where  the 
agitation  against  overhead  wires  has  resulted  in  their  being  placed 
underground,  and  he  refuses  to  believe  that  conditions  are  different 
in  the  country.  In  many  communities  local  action  has  been  taken 
compelling  the  use  of  joint  lines  by  the  electric  light  and  telephone 
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companies.  These  have  been  erected  and  operated  successfully  in 
many  cases  without  any  great  danger.  Joint  lines  ought  to  be  avoided 
if  possible,  and  it  is  important  that  every  effort  be  made  to  make  the 
pole  lines  as  unobtrusive  as  possible.  The  poles  should  be  well 
painted  with  a  dull  color,  such  as  a  dark  olive  green ;  the  wires  should 
be  kept  taut  and  the  connections  made  in  a  neat  and  symmetrical 
manner. 

An  overhead  distributing  system  must  be  constructed  so  thai  the 
service  will  be  reliable  and  not  subject  to  frequent  interruptions.  The 
voltage  regulation  must  be  as  good  as  possible  and  danger  to  life 
and  from  fire  reduced  to  a  minimum.  This  can  be  accomplished 
without  adopting  an  extremely  expensive  method  of  construction. 
The  great  proportion  of  accidents  and  interruptions  are  caused  by 
defects  which  are  very  easily  guarded  against,  provided  they  arc 
looked  for.  It  is  not  the  intention  here  to  lay  down  rules  for  the 
construction  of  pole  lines,  but  to  draw  attention  to  certain  points 
which  experience  has  shown  to  be  often  neglected. 

Main  Lines  and  Branch  Circuits. — Main  lines  leading  from  sta- 
tions should  be  on  not  less  than  40-foot,  and  preferable  on  4S-foot 
poles.  This  gives  plenty  of  room  for  additional  circuits  and  makes  it 
easier  to  cross  above  telephone  and  telegraph  lines.  The  branch 
circuits  can  be  on  shorter  poles,  but  it  is  not  advisable  to  use  poles 
.shorter  than  30  feet.  Where  branch  lines  are  taken  ofif,  the  poles 
should  be  double-armed  and  buck-armed.  Transformers,  fuses,  light- 
ning arresters  and  other  devices  should  not  be  installed  on  main  lines 
where  it  can  be  avoided. 

Poles. — In  the  Middle  West,  the  poles  available  at  present  are 
Michigan  white  cedar  and  Idaho  cedar.  Michigan  poles  are  better 
proportioned  than  Western  poles,  and  are  longer  lived.  Michigan 
poles  should  have  a  top  diameter  of  not  less  than  seven  inches.  If 
Western  poles  are  used,  it  is  well  to  note  that  eight  or  nine-inch  tops 
should  be  specified  in  order  to  obtain  proper  butt  diameter.  Michi- 
gan poles  are  sorted  and  sold  under  the  specifications  of  the  North- 
western Cedarman's  Association,  and  it  is,  therefore,  cheaper  to  buy 
under  the  above  specifications  and  sort  out  to  suit.  Poles  should 
be  shaved,  roofed,  and  given  one  coat  of  paint  in  the  yard.  Poles  are 
painted  in  order  to  improve  their  appearance,  but  the  question  of 
whether  or  not  it  adds  to  the  life  of  the  pole  is  an  open  one.  In  set- 
ting, particular  care  must  be  taken  to  select  the  best  poles  for  the 
corners,  turns  and  ends  of  the  line.  If  the  line  is  on  a  highway  that 
curves,  set  as  many  poles  in  a  straight  line  as  possible  and  make  the 
turns  on  one  or  two  poles,  which  can  then  be  properly  guyed.  A  line 
that  changes  its  direction  at  every  pole  can  never  be  held  in  position. 
Poles  should  be  double-armed  at  corners,  curves  and  ends. 

Guying. — This  is  one  of  the  most  important  features  in  pole  line 
construction,  and  is  often  neglected.  Corners,  junctions,  and  ends 
should  be  carefully  guyed.  Wherever  the  line  changes  in  direction, 
even  if  the  change  is  very  slight,  a  guy  should  he  placed.  Patent 
guys  and  land  anchors  should  be  used  with  great  caution  and  only  on 
light  work.  The  best  guy  is  the  old-fashioned  one  consisting  of  a 
guy-stub,  set  at  some  distance  from  the  pole  with  a  galvanized  iron 
anchor  rod  bolted  to  a  slug  buried  in  the  ground.  Strain  insulators 
should  be  inserted  in  the  guy  wire  and  care  should  be  taken  to  make 
sure  that  the  anchor  rod  and  guy  wire  attached  to  it  are  grounded 
electrically. 

Cross  Anus. — The  best  cross  arms  at  present  are  made  of  South- 
ern yellow  pine.  They  should  be  straight  grained,  well  seasoned, 
free  from  knots,  and  purchased  unpainted.  They  are  the  first  part 
of  the  line  to  give  out.  The  action  of  the  sun's  rays  causes  the  arms 
to  crack  on  top  and  they  soon  rot  around  the  pin-holes.  The  usual 
method  of  treating  is  to  paint  them  with  white  lead  and  oil.  but  in 
the  West  cross-arms  boiled  in  carbolineum  have  been  used  to  some 
extent.  The  matter  of  the  proper  dimensions  and  pin-spacing  for 
cross-arms  has  not  received  the  attention  it  should,  and  it  is  high  time 
that  an  attempt  be  made  to  standardize  4-6  and  8-pin  arms  for  use  on 
circuits  up  to  5,000  volts.  The  proper  6-pin  arm  for  such  use  should 
have  approximately  the  following  dimensions:  Section,  3^  inches  by 
4^4  inches ;  length.  8  feet :  spacing,  between  pins  about  16  inches,  be- 
tween pole  pin  about  22  inches.  Cross  arms  for  junction  holes 
should  be  of  special  size  with  greater  distance  between  pins. 

Insulators. — The  ordinary  deep-grooved,  double-petticoated  insula- 
tor has  proved  satisfactory  on  2,000- volt  incandescent  and  4,000-volt 
arc  circuits.  It  is  perhaps  advisable  to  use  triple-petticoat  insulators 
on  4,000-volt  polyphase  work. 

Fuse-blocks  and  lightning  arresters  are  .sources  of  trouble  on  pole 
lines.    In  some  instances  systems  have  been  operated  entirely  without 


fuse-blocks  on  the  outside  lines,  excepting,  of  course,  the  transformer 
blocks.  The  best  plan  is  to  install  them  on  branch  lines  where  ther« 
is  a  chance  for  trouble.  Lightning  arresters  should  be  installed  to 
protect  groups  of  transformers  and  branch  lines.  They  should  be  fre- 
quently inspected  and  the  ground  wires  tested. 

Transformers  should  be  hung  on  double  arms  below  the  lowest  arm. 
If  they  are  of  large  size  the  arms  should  be  extra  heavy  and  bolted 
securely  to  the  pole.  Methods  of  bringing  the  primary  wires  down 
from  the  circuit  to  the  transformer  are  various,  and  all  are  open  to 
objections. 

It  is  usually  impossible  to  keep  a  regular  arrangement  of  circuits 
upon  cross-arms  for  the  reason  that  as  the  business  grows,  circuits 
of  all  kinds  are  added.  It  is  very  desirable,  however,  that  circuits  be 
kept  in  the  same  relative  position  throughout  their  length  in  order 
to  facilitate  tracing.  Houses  should  be,  as  far  as  possible,  grouped 
upon  three-wire  secondaries  which  should  be  carried  alone  on  the 
lower  arm.  The  installation  of  200-400-volt,  three-wire  secondaries 
would  facilitate  this  work  wonderfully  in  scattered  districts.  The 
neutrals  of  three-wire  secondaries  should  be  grounded  on  the  first 
pole  away  from  the  transformer. 

All  series  alternating  arc  lamps  should  be  provided  with  absolute 
cut-outs  and  high-voltage  insulators  in  the  lowering  cable.  Wind- 
lasses for  raising  and  lowering  lamps  should  be  permanently  grounded 
and  an  arc  lamp  when  suspended  from  span-wires  should  be  con- 
nected so  that  should  it  fall,  the  lam[)  will  not  fall  toward  the  wind- 
lass but  away  from  it. 

The  importance  of  frequent  inspection  of  pole  lines  cannot  be  over 
estimated.  Old  pole  lines  can  be  made  very  reliable,  provided  they  are 
well  guyed  and  weak  points  kept  in  repair.  For  inspection  work,  lines 
men  of  considerable  experience  are  needed,  because  only  long  years 
spent  in  repair  work  gives  the  ability  to  predict  where  trouble  ii 
likely  to  occur. 

Accidents  caused  by  overhead  wires  are  remarkably  infrequent, 
considering  the  number  of  miles  of  pole  lines  operated.  They  occur 
most  often  to  electric  linemen,  less  often  to  telephone  linemen  and  very 
rarely  to  citizens.  Accidents  to  linemen  can  largely  be  prevented  by 
employing  on  live  work  only  steady  and  tried  men  and  using  the  in- 
experienced men  and  floating  linemen  on  new  construction  work.  Ac- 
cidents to  telephone  linemen  are  mostly  the  result  of  want  of  care  on 
the  part  of  the  men  themselves.  .Accidents  to  citizens  can  be  reduced 
to  a  minimum  by  care  in  constructing  and  maintaining  lines. 

The  danger  from  fire  is  in  the  possibility  of  high-voltage  current 
reaching  buildings;  first,  through  defective  transformers,  and,  sec- 
ondly, through  crosses  between  primaries  and  telephone  wires.  The 
first  can  be  eliminated  by  grounding  the  secondary ;  the  second  can  be 
made  remote  by  proper  co-operation  between  electric  light  and  tele- 
phone companies  in  the  erection  of  junction  poles  and  substantial 
construction.  The  danger  from  fire  is  somewhat  overestimated,  and 
it  is  to  be  sincerely  hoped  that  any  restrictive  regulations  w-ill  not 
only  be  carefully  considered  before  final  action  is  taken,  but  worked 
out  in  actual  practice  to  determine  whether  or  not  their  enforcement 
would  introduce  risks  which  would  more  than  offset  any  advantage 
gained. 


Tariff  Agitation  in  England. 


The  Tariff  Reform  League,  of  England,  has  announced  the  names 
of  twenty-three  persons  who  have  accepted  invitations  to  serve  as 
m.embers  of  the  Tariff  Commission  referred  to  in  a  recent  speech  by 
Mr.  Chamberlain  at  Leeds.  The  League  also  gave  some  particulars 
of  the  work  the  commission  will  do. 

It  is  understood  that  the  commission  has  not  been  packed  with 
men  committed  to  some  particular  idea,  but  that  it  is  made  up  of 
men  of  open  minds,  who  will  study  the  tariff  question  diligently 
from  all  points  of  view,  and  who  will  endeavor  to  draft  a  scheme 
of  protection  satisfactory  to  all  whose  interests  should  be  consulted. 
Among  those  who  have  accepted  are  Sir  .\rthur  Keen,  vice-president 
of  the  Institute  of  Mechanical  Engineers  and  of  the  Iron  and  Steel 
Institute;  Sir  W.  T.  Lewis,  president  of  the  South  Wales  Institute 
of  Engineers ;  Hon.  C.  A.  Parsons,  of  steam  turbine  and  electrical 
engineering  fame ;  Sir  \.  Hickman,  member  of  the  Council  of  the 
Iron  and  Steel  Institute ;  Mr.  C.  Allen,  nephew  of  Sir  Henry  Besse- 
mer, and  Mr.  Alfred  Mosely,  the  millionaire  educational  reformer. 
These  are  good  men  and  typical. 
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New  Telephone  Patents. 


SUUSCHIIIKM  S   (  IMlL'll. 

A  new  comniKii-hiittcry  system  of  subscriber's  station  circuit  has 
been  designed  l>v  Mr  \V  \V.  Dean,  of  CbiciKo,  in  wbiib  the  various 
parts  have  lieen  arranged  in  a  maimer  to  siipiiress  receiver  "clicks." 
These  clicks,  so  prominent  and  disagreeable  with  many  central  energy 
systems,  seem  to  be  almost  wholly  iracoablc  lo  breaking  the  continuity 
of  the  receiver  circuit,  while  highly  iiuluclivo  apparatus  is  contained 
therein. 

In  Mr.  Dean's  circuit,  which  is  shown  in  Imr.   i,  it  will  be  noted 
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FIG.    I. — D1£.\N    CIRCUIT. 

that  at  the  instant  of  breaking  the  receiver  circuit  in  the  coiiimutatioii 
of  the  local  circuit  a  low  resistance  shunt  is  always  provided  for  the 
receiver.  At  the  depression  of  the  hook  switch  the  shunt  circuit,  that 
containing  the  coil  shown  immediately  above  the  receiver,  extends 
around  both  receiver  and  condenser  in  series.  The  second  shunt,  thai 
for  the  rising  switch  hook,  is  a  low  resistance  strap  directly  about 
the  receiver. 

At  first  thought  it  might  seem  that  the  first-mentioned  shunt,  con- 
taining an  impedance  coil,  could  not  be  effective.  However,  the  re- 
quirements of  the  circuit  permit  a  coil  of  impedance  rather  low  com- 
pared to  that  of  the  condenser  and  receiver  in  series.  Mr.  Dean  has 
recently  obtained  a  patent  for  this  circuit,  which  he  has  assigned 
to  the  Kellogg  Switchboard  &  Supply  Company. 

POL.VRIZED    BELL. 

In  Fig.  2  is  shown  a  rather  novel  type  of  polarized  bell  for  which 
a  patent  has  been  granted  to  Leland  Moore,  of  Brooklyn.    This  bell 


MOORE  PARTY  LINE  BELL. 


is  probably  designed  as  a  load-ringing  extension  bell,  and  in  distinc- 
tion to  usual  custom  the  coil  forms  the  vibrating  portion.  This  coil 
is  wound  in  two  sections,  the  separator  serving  as  a  seat  for  the 
trunions.  Spanning  the  coil  is  a  heavy  permanent  magnet  carrying 
pole  extensions  between  which  the  ends  of  the  coil  core  vibrate.  The 
pole  extensions  for  one  end  of  the  core  engage  directly  with  the  core 
and  are  fixed  in  permanent  position.  Those  for  the  other  end,  how- 
ever, carry  small  cylindrical  pieces  threaded  through  them,  and  thus 
providing  adjustment. 

When  it  is  desired  to  have  the  bell  respond  to  current  impulses 


of  unc  polarity  only,  as  required  for  some  parly  line  system*,  ohe  of 
the  screw  pole  lip.s  is  made  non-magnetic,  and  the  coil  is  providci]  with 
a  liiasiiig  spriiiK,  as  shown  in  the  cut. 

SKI.KtTIVK  8Y8TKM. 

A  Step  by  step  selective  system  has  been  patented  by  E.  O.  Hood, 
of  Hingham,  Mass.  This  system,  like  all  others  of  the  type,  depends 
upon  a  synchronized  action  of  the  swilchiiig  app:iratus  at  all  sub- 
scribers' stations.  This,  of  course,  is  at  once  a  material  point  against 
(he  system,  even  though  arrangement  is  cleverly  made  to  restore  all 
switches  to  the  normal  automatically  immediately  after  a  call  is  made 

SKINAMNC;     MOVI.Nti    TKAINS. 

.Aiioijier  system  for  signaling  iiKJving  trains  in  which  a  contact  is 
maintained  between  the  train  and  a  sialion.iry  conductor  has  been 
recently  invented  by  James  Edgar,  of  England.  The  chief  novelty 
lies  in  the  use  of  a  slotted  tube  beside  the  track  within  which  the  sta- 
tionary conduitor  lies.  This  conductor  is  threaded  through  the 
train  contact  which  slides  along  in  the  tube,  and  it  makes  its  con- 
nection to  the  live  wires  through  wide  metal  studs  secured  at  in- 
tervals in  the  bniiom  of  the  lube. 


Recent  Electrochemical    Developments. 


COPF'KR    HKFININC. 

.\  paieiii  niaiiiid  i.n  December  15  to  Mr.  Alfred  Schwartz,  of  New 
York  City,  relates  to  a  novel  arrangement  of  the  electrolytic  tanks 
in  a  copper  refinery  which  is  intended  to  provide  proper  circulation 
and  an  easy  method  of  removing  the  slimes.  The  tanks  are  arranged 
ill  tiers  above  each  other;  below  all  of  them  there  is  a  basin  for  the 
electrolyte  in  which  it  may  be  heated  to  any  suitable  temperature. 
From  this  basin  the  electrolyte  is  pumped  upwards  into  the  top  of 
the  uppermost  tanks.  The  electrolyte  flows  out  of  these  tanks  at 
the  bottom  and  flows  then  into  the  top  of  the  next  lower  tier  of  tanks 
and  so  on  until  it  finally  returns  to  the  basin  at  the  bottom.  Each 
of  the  electrolytic  tanks  is  provided  at  its  outlet  at  the  bottom  with 
a  filter  to  retain  the  slimes.  An  automatically-controlled  valve 
governs  the  outflow  through  this  outlet.  The  method  is  quite  differ- 
ent from  that  in  general  use  in  our  copper  refineries,  where  circula- 
tion is  accomplished  by  an  overflow,  but  is  restricted  in  amount,  in 
order  not  to  disturb  the  slimes. 

ELECTROLYTIC   BLEACHING. 

On  December  15  a  further  patent  concerning  electrolytic  bleaching 
was  granted  to  Mr.  Marcus  Ruthenburg,  who  is  best  known  by  his 
work  in  the  electrometallurgy  of  iron  and  steel,  but  is  also  interested 
in  electrolj'tic  bleaching,  as  was  noticed  in  these  columns  some  time 
ago.  He  impregnates  the  stuff  to  be  bleached,  for  instance,  paper 
pulp,  thoroughly  with  an  aqueous  solution  of  sodium  chloride  with 
some  addition  of  hydrated  calcium  oxide,  and  then  sends  a  current 
through  the  system,  thus  producing  anodically  a  bleaching  agent. 
The  bleaching  effect  is  claimed  to  be  greater  than  if  the  bleaching 
agent  is  made  separately  and  the  paper  pulp  treated  with  it  after- 
wards.    . 

ELECTRIC    FUR.NACE    METHODS. 

Of  four  patents  recently  granted  to  Mr.  P.  Danckwardt,  of  Dead- 
wood,  South  Dakota,  two  refer  to  the  production  of  alkaline  cyanides. 
In  an  electric  furnace  he  brings  to  reaction  a  mixture  of  magnesium 
nitride,  sodium  fluoride  and  calcium  carbide  in  an  atmosphere  of 
nitrogen.  The  products  are  sodium  cyanide,  calcium  fluoride  and 
magnesium.  The  mixture  of  sodium  cyanide  and  calcium  fluoride  is 
drawn  off  from  a  tap  hole,  while  the  gases  of  magnesium  developed 
combine  with  the  nitrogen  introduced  into  the  furnace  and  form 
again  magnesium  nitride.  This  on  coming  into  contact  with  a  new 
charge  of  fluoride  of  sodium  and  calcium  carbide  will  again  cause 
the  first  reaction,  and  so  on.  In  the  second  patent  he  produces  sodium 
cyanide  simultaneously  with  metallic  sodium.  He  subjects  a  mixture 
of  sodium  nitrite,  sodium  fluoride  or  sulphide  and  calcium  carbide 
to  the  heat  of  an  electric  furnace.  A  mixture  of  sodium  cyanide 
and  calcium  fluoride  or  sulphide  is  drawn  off  from  a  tap  hole,  while 
the  metallic  sodium  volatilizes  and  is  collected  in  another  receptacle. 

A  third  patent  relates  to  a  method  of  separating  valuable  metals 
from  matte  or  ore  and  consists  essentially  in  heating  a  mixture  of 
the  matte  or  ore  with  limestone  and  carbon  in  an  electric  furnace 
with  an  exclusion  of  air.  The  amount  of  carbon  and  limestone  must 
be  chosen  so  that  the  carbide  which  is  being  formed  will  be  just  suffi- 
cient to  reduce  all  the  sulphides  or  arsenides  of  the  valuable  metals 
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to  be  separated  (like  copper,  lead,  gold,  silver,  etc),  but  not  sufficient 
to  reduce  the  iron  sulphide  to  the  metallic  state. 

The  fourth  patent  relates  to  a  method  of  recovering  zinc  from  sul- 
phide ores  and  consists  essentially  in  treating  in  the  electric  furnace 
a  nii.xture  of  the  ore  with  sodium  sulphate,  limestone  and  coke,  and 
sufficient  fluxes  to  slag  off  the  impurities  of  the  ore  in  the  presence  of 
a  large  excess  of  carbon.  The  furnace  action  is  again  carried  out 
under  exclusion  of  air.  The  furnace  reaction  is  assumed  to  be  as 
follows :  First,  the  sodium  sulphate  is  reduced  to  sodium  sulphide 
under  evolution  of  carbon  monoxide,  and  as  the  temperature  rises 
to  the  formation  point  of  carbide,  this  carbide  reacts  with  the  sodium 
sulphide,  forming  calcium  sulphide  and  metallic  sodium,  which  latter 
in  statu  nascendi  attacks  the  heavy  metal  sulphides,  regenerating 
sodium  sulphide  and  setting  the  heavy  metals  (zinc,  lead,  copper) 
free. 


New  York  Central  Electric  Plans. 


Details  and  illustrations  have  already  been  presented  in  these  pages 
with  regard  to  the  plans  and  plant  for  equipping  the  New  York  City 
terminal  and  suburban  lines  of  the  New  York  Central  Railroad  Com- 
pany with  electricity.  No  authoritative  statements  have  been  given 
out  since,  but  further  data  have  become  available.  It  is  understood 
that  the  road  will  be  equipped  with  third  rail  on  the  main  line  from 
Forty-second  Street  to  Croton,  and  on  the  Harlem  road  from  Forty- 
second  Street  to  White  Plains.  On  the  New  York  &  Putnam  about 
five  miles  of  the  road  will  be  thus  equipped.  It  is  quite  probable  that 
the  Central  may  establish  a  new  division  point  at  Croton,  thus  ob- 
viating the  present  change  of  engines  at  Albany. 

In  regard  to  the  electrical  equipment  of  the  road,  so  far  the  com- 
mittee has  decided  upon  the  construction  of  two  main  power  houses, 
one  at  Port  Morris  and  the  other  at  Yonkers.  There  will  also  be 
erected  twelve  rotary  sub-stations  at  intervening  points  along  the 
main  line.  The  engineers  estimate  that  the  main  power  houses  will 
cost  one  and  a  quarter  millions  each,  and  the  smaller  stations  $300,- 
000  each,  bringing  the  cost  for  construction  and  equipment  of  the 
power  stations  up  to  $6,000,000.  In  addition  to  this,  the  electric 
locomotives,  special  cars,  the  third  rail  and  other  needed  accompani- 
ments will  bring  the  cost  of  the  electrical  equipment  of  the  road  up 

to  $12,000,000. 

A  committee  is  considering  what  connection  can  be  made  with  the 
Subway  system.  Many  of  the  directors  are  against  a  train  connec- 
tion with  the  Subway  for  the  reason  that  the  Central  would  have 
to  install  a  new  style  of  suburban  passenger  car  which  could  be 
operated  in  the  tunnel,  as  any  of  the  existing  passenger  cars  would 
be  too  large  for  this  service.  The  depressing  of  the  tracks  in  the 
Forty-second  Street  yard  is  now  progressing  in  three  divisions,  so 
that  traffic  may  not  be  interrupted.  This  and  the  new  terminal  build- 
ing, if  decided  upon,  will  bring  the  total  of  expenditure  required  for 
these  purposes  up  to  $20,000,000.  In  addition,  the  extra  improve- 
ments will  cost  about  $5,000,000.  It  is  conservatively  estimated  that 
the  new  terminal  improvements,  together  with  the  complete  electrifi- 
cation of  the  terminals,  will  cost  $25,000,000. 


American  Association  for  the   Advancement  of   Science. 


The  annual  meetings  of  the  American  Association  for  the  x\dvance- 
ment  of  Science  and  of  the  American  Physical  Society  will  be  held 
in  St.  Louis,  Mo.,  in  "Convocation  Week,"  from  December  28,  1903, 
to  January  2,  1904.  The  opening  session  of  Section  B  will  be  held 
on  Monday,  after  the  adjournment  of  the  general  session,  probably 
about  II  o'clock  A.  M.,  at  which  time  the  session  will  organize,  elect 
committees,  and  transact  other  suitable  business.  On  Monday  at  4 
o'clock,  the  retiring  vice-president.  Professor  Ernest  F.  Nichols,  will 
give  an  address  on  "The  Infra-red  Spectrum."  The  Section  will 
meet  on  Tuesday  morning  and  afternoon,  for  the  reading  of  papers. 
On  Wednesday,  December  30,  the  annual  business  meeting  of  the 
American  Physical  Society  will  be  held,  and  the  programme  will 
consist  of  papers  by  members  of  this  society.  A  regular  session  will 
be  held  on  Thursday  morning,  while  the  afternoon  will  probably  be 
devoted  to  a  visit  to  the  World's  Fair  Grounds.  If  the  number  of 
papers  is  sufficient,  the  sessions  will  continue  through  Friday  and 
Saturday.  All  sessions  for  the  reading  of  papers  will  be  held  in 
Room  317  of  the  Central  High  School  Building.    Room  313  has  been 


designated  as  the  smoking  room  for  Section  B  and  the  Physical  So- 
ciety, and  the  business  session  of  the  Physical  Society  will  be  held 
in  this  room  on  Wednesday.  The  vice-presidential  address,  on  Mon- 
day, will  be  given  in  Room  B2.  The  Southern  Hotel  will  be  head- 
quarters. 

A  number  of  interesting  papers  are  listed,  and  Prof.  E.  Rutherford 
is  to  give  a  popular  lecture  on  radium.  Among  the  papers  are  the 
following:  "Hertzian  Waves  Since  the  Work  of  Hertz,"  A.  D.  Cole; 
"A  Simple  Alternate  Current  Frequency  Recorder"  and  "Iron  Losses 
in  Loaded  Transformers,"  E.  S.  Johonnot,  Rose  Polytechnic  In- 
stitute; "The  Radio-activity  of  Ordinary  Metals,"  E.  F.  Burton;  "A 
Possible  Method  of  Accounting  for  an  Electrically  Charged  Sun," 
David  Todd ;  "On  the  Position  of  Aluminum  in  the  Voltaic  Series, 
and  its  Use  as  a  Positive  P'lement  in  a  Primary  Cell,"  and  "On  the 
Theory  of  the  Electrolytic  Rectifier,"  S.  R.  Cook;  "A  Spectro-pho- 
tometric  Study  of  Flourescence,"  and  "The  Phosphorescence  of  Or- 
ganic Substances  at  Low  Temperatures,  Preliminary  Note,"  E.  L. 
Nichols  and  Ernest  Merritt ;  "A  New  Form  of  Frequency  Indicator," 
A.  S.  Langsdorf ;  "On  the  Use  of  Nickel  in  the  Core  of  the  Marconi 
Magnetic  Detector,"  Arthur  L.  Foley;  "A  Remarkable  Distribution 
of  the  Carbon  Deposit  on  the  Bulb  of  a  'Hylo'  Incandescent  Lamp," 
Arthur  L.  Foley;  "An  Absolute  Determination  of  the  Electromotive 
Force  of  the  Weston  Cadmium  Cell,"  Henry  S.  Carhart  and  George 
W.  Patterson;  "The  Heating  Effects  of  the  Radium  Emanation,"  E. 
Rutherford  and  H.  T.  Barnes;  "Does  the  Radio-activity  of  Radium 
Depend  upon  its  Concentration,"  E.  Rutherford ;  "On  the  Electrical 
Conductivity  of  Liquid  Films,"  Lyman  J.  Briggs ;  "The  Charges 
Given  to  Surfaces  by  the  Diffusion  of  Ions,  and  the  Earth's  Negative 
Potential,"  John  Zeleny;  "On  the  Velocity  of  Liglit  in  a  Magnetic 
Field,"  and  "On  the  Effect  of  a  Magnetic  Field  on  the  Interference 
of  Polarized  Light,"  John  Mills. 


CURRENT  NEWS  AND  NOTES. 


WIRELESS  TELEGRAPHY  ON  SHIPS.— Another  steamship 
in  distress  has  been  helped  out  by  her  wireless  system.  A  cable  dis- 
patch from  London  of  December  19  says :  "The  Red  Star  Line 
steamship  Finland  left  Antwerp  at  noon  to-day,  and  later  the  wireless 
telegraph  station  near  Ostend,  Belgium,  received  a  message  from 
the  operator  on  board  saying  that  the  steamer  had  gone  aground 
near  Flushing,  Holland.  The  weather  was  thick.  The  ship  is  not 
believed  to  be  in  any  danger.  Assistance  has  been  sent  to  her.  She 
has  about  150  cabin  and  500  steerage  passengers  aboard." 


TELEGRAPHING  EXTRAORDINARY.— The  London  Times 
has  been  pushing  the  sales  of  its  edition  of  the  "Encyclopedia  Britan- 
nica"  in  great  style,  and  has  just  closed  the  lists.  On  December  18 
it  made  a  last  effort  to  bring  in  the  waverers  and  establish  a  record 
in  telegraphic  advertising.  Thousands  of  persons  throughout  the 
kingdom  having  obtained  specimen  pages,  etc.,  but  not  having  given 
a  final  order,  and  had  been  registered  carefully,  and  the  next  morning 
130,000  of  them  received  telegrams  admonishing  them  to  write  then 
or  "wire  this  morning,  as  subscriptions  are  coming  so  rapidly  that 
immediate  action  is  your  only  safe  course."  Hundreds  of  orders  were 
received  in  answer  to  the  telegrams. 


.MUNICIPAL  TROLLEYS.— The  Civic  Federation  of  Chicago,  a 
city  which  has  had  a  big  municipal  electric  light  plant  for  many  years, 
looks  unfavorably  upon  proposed  municipal  trolleys.  It  points  out 
that  at  least  five  years  more  must  elapse  until  certain  questions  in- 
volving rights  claimed  by  the  companies  can  be  settled  in  courts 
of  last  resort,  and  "five  or  more  years  of  even  poorer  service  do  not 
present  an  attractive  feature."  It  estimates  the  cost  of  necessary  im- 
provements in  equipment  and  service  at  $15,000,000  or  more,  which 
must  be  invested  by  the  city  if  it  takes  hold,  besides  such  further  sum 
as  may  be  necessary  to  acquire  the  existing  properties  and  on  which 
it  is  hard  to  set  limits.  It  naturally  fails  to  see  how  the  city  w'ill 
be  able  to  raise  this  money.  The  success  in  the  enterprises  now 
within  the  city  control  does  not,  it  says,  compel  the  belief  that  higher 
success  would  crown  efforts  in  the  reconstruction  and  operation  of 
the  street  railway  systems,  stating  among  other  things  that  "in  Chi- 
cago it  costs  fully  25  to  40  per  cent,  more  to  pave  the  streets  under 
city  administration  than  it  does  for  like  service  under  similar  condi- 
tions of  legitimate  cost  elsewhere."  It  therefore  recommends  an  ordi- 
nance continuing  the  franchises  for  a  limited  term  of  years,  "with  a 
just  and  adequate  provision  for  compensation." 
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MUMCII'AL  AHT.—  \\oxK>\\v,h   rrt-ii.l.iii    taiitor.  of  M;iiiliaii;iii, 
has  issued  lu-nuils  fur  tin-  crciiiuii  uf  iwu  i-litirulirrs  in   l^niKiurf 
Square,  New  Wirix  City,  given  to  tlio  iiiy  iliroiiKli  ilu-  Miuiiii|ial  An 
Society,  which  has  already  set  i>iu-  up  .11   I'lfth  Aveiiiu-  and    Tweiily 
tliird  Street 


r.lk'IS  l.lull  I  l.W,.  15artholdi  has  a  new  scheme  fur  hghtinK 
M.Mitinartre,  I'aris.  Tlie  idea  is  to  erect  his  tall  monument  in  memory 
u/  the  halloonisls  of  the  Siege  of  Paris  cither  on  tlie  I'laec  Pigalie 
or  the  S(|uare  Saint  Pierre,  and  surmount  the  colmnn  hy  a  large  mica 
halloon,  conlaining  electric  lamps. 


CillC.h.O  .1.  1.  li.  li.  MliliTlNGS.-A.iu  January  5.  1904,  a  meet 
ing  of  the  Chicago  hranch  of  the  American  Iiislifulc  of  Electrical 
I'.nniiuers  will  he  held  at  the  usual  place,  1741  Mouadnock  MIock. 
In  discuss  central  station  topics  as  suggested  hy  the  papers  pre- 
sented at  the  New  York  meeting,  December  18,  and  possibly  also 
two  papers  presented  at  the  New  York  meeting,  on  November  20, 
which  hear  closely  on  central  station  work.  On  hebruary  2  a  special 
telephone  meeting  will  be  held,  at  which  time  papers  and  discussions 
on  the  automatic  teleplione  exchange  will  he  presented.  All  of  these 
nieetings  give  promise  of  much  interest  and  large  attendance. 

liLliCTNIC  Cl.rn  JOURN.I I. .—The  Electric  Club,  of  Wilkins- 
burg,  I'a.,  will,  on  February  i,  issue  the  first  number  of  the  Electric 
Club  Journal.  Besides  printing  the  transactions  and  proceedings 
of  the  club,  the  Journal  will  reprint  papers  read  before  societies  and 
conventions  which  are  appropriate  in  character,  but  not  readily 
available  to  members,  and  contain  editorials,  engineering  data,  de- 
scriptions of  shop  practice,  etc.  The  circulation  will  not  be  re- 
stricted to  club  members,  hut  the  privilege  of  subscribing  extended 
to  those  who  wish  to  tit  themselves  tor  practical  engineering.  Since 
the  educational  feature  of  the  club  work  comprises  a  weekly  lecture 
by  an  engineering  authority  and  several  meetings  during  the  week 
of  engineering  sections,  the  amount  and  the  character  of  the  original 
matter  available  for  the  columns  of  the  publication  should  render 
it  of  much  value  to  the  general  engineering  public. 


TUB  INTERSTATIl  COMMERCE  COMMI.SSION,  in  its  an- 
nual report  just  filed  on  railroads  in  the  United  States,  says:  "In 
the  year  ending  June  30,  1903,  the  number  of  passengers  killed  in 
train  accidents  was  164,  and  of  injured,  4,424:  of  employees  killed, 
895;  injured,  6,440.  Casualties  from  other  causes,  added  to  these, 
make  totals  of  321  passengers  and  3,233  employees  killed  and  6,973 
passengers  and  39.004  employees  injured.  These  numbers  are  larger 
by  a  considerable  percentage  than  the  corresponding  numbers  of  the 
year  last  preceding.  The  report  says  that  some  railroads  have  will- 
fully neglected  to  make  correct  reports  of  accidents  on  their  lines. 
It  recommends  that  no  person  under  twenty-one  be  permitted  to  act 
as  telegraph  operator,  as  many  disastrous  collisions  have  occurred 
through  the  negligence  or  misconduct  of  youthful  employees.  The 
report  says  also  that  the  block  signal  system  should  be  made  com- 
pulsory in  order  to  prevent  the  continuance  of  accidents  which  are 
"a  disgrace  to  the  American  people." 


WINTER-EICilBERG  SIXGLE-PHASE  RAILWAY  MOTOR. 
— Maurice  Latour,  in  a  letter  to  the  London  Electrician,  claims  that 
the  English  patent  recently  issued  on  the  Winter-Eichberg  single- 
phase  railway  motor,  an  analysis  of  which  patent  appeared  in  our 
issue  of  last  week,  discloses  that  this  motor  is  none  other  than  his 
single-phase  series  compensated  motor.  It  suffices,  he  says,  to  refer 
to  the  L'Industrie  Electrique,  1902,  p.  220,  first  column,  last  para- 
graph, where  he  had  described  very  clearly  the  excitation  by  means 
of  a  single-phase  alternating-current  of  a  rotor  provided  with  a 
commutator  (see  French  patent  306,229  of  December  12,  1901)  when 
two  auxiliary  brushes  short-circuited  on  one  another  are  placed  at 
right  angles  to  the  two  brushes  introducing  the  line  current  into  the 
rotor.  In  addition,  he  says,  his  single-phase  compensated  motor  of 
either  the  series  or  the  shunt  type,  admits  of  such  a  simple  and  brief 
description  that  he  could  not  understand  the  reasons  for  elaborating 
a  series  of  claims  of  such  a  general  and  varied  nature  as  those  of 
the  British  patent,  if  the  compensated  single-phase  motors  were  really 
intended  to  be  covered  by  this  patent.  He  considers  it  certain  that 
his  single-phase  motor  is  interesting  only  because  it  is  a  compensated 
motor,  and  if  this  special  quality  is  not  desired,  the  simple  repulsion 
motor  suffices  to  obtain  all  speeds  without  the  use  of  external  re- 
sistances. 


Ri  IN  CAUSED  Jjy  URI-.AK  UE  IIIGII-TENSION  WIRES.— 
Through  ihr  brriiking  of  a  wire  of  the  Chicago  ik  Joliet  ICIectric  Rail- 
way, three  i.iilioad  stations  situated  several  miles  apart  were  set  on 
tire,  while  ihouc  at  Lcmont  and  Spencer  were  destroyed,  and  tclc- 
grnphic  cr)nimiinication  with  Joliet  wan  almost  entirely  cut  ofT.  The 
circuit  which  feeds  the  power  huiises  at  Lcmont  and  Summit  runs 
from  tlie  plant  of  the  l''.conomy  Liglit  Si  I'ower  Company  at  the  Jack- 
son Street  dam  of  the  drainage  channel  in  Joliet.  The  pres.surc  car- 
ried in  15,000  volts.  The  break  occurred  where  the  circuit  passes  six 
feet  al)ovc  the  wires  of  the  Santa  Fe  Railroad.  When  the  contact 
was  made,  the  current  buriird  out  every  fuse  in  the  Joliet  office  of  the 
Western  Union  Telegr:iph  Company  and  ended  communication  be- 
tween Chicago  and  St.  I^uis  on  the  Chicago  &  Alton  Railroad;  be- 
tween Chicago  and  Kansas  City  on  the  Santa  Fe  and  to  all  points 
west  of  Joliet  on  the  Rock  Isl.md  The  current  entered  the  telegraph 
station  on  the  Santa  h'e  at  Lcmont  and  set  it  on  fire.  The  station 
was  deserted  at  the  time  and  in  it  were  stored  500  pounds  of  dynamite 
awaiting  shipment.  The  heroic  efforts  of  Mayor  Keig,  of  Romeo,  and 
several  others  saved  the  village  from  tlestruction.  In  several  other 
stations  on  the  line  of  the  Michigan  Central,  Santa  Fe,  Rock  Island 
and  Alton  Railroads  damage  was  done  to  the  telegraph  system  and 
wires  and  instruments  were  rendered  useless. 


THE  GERM.W  CABLE.— Mr.  R.  (inenther.  United  States  Con- 
sul-General at  I'rankfort,  Germany,  says,  under  date  of  November 
5:  ''The  contract  between  the  German  Atlantic  Telegraph  Company 
and  the  German  Post-Office  Department  with  reference  to  the  con- 
struction of  a  second  German-.Atlantic  cable  between  Borkuni  and 
New  York,  via  the  Azores,  provided  that  the  first  part  of  this  second 
cable  between  I'.orkum  and  the  Azores  should  be  completed  for 
business  at  the  latest  at  the  beginning  of  the  year  1904,  and  that 
then  the  German  Government  would  pay  a  fixed  sum  of  750,000  marks 
($178,500)  for  the  year  to  the  said  company.  The  other  agreements 
between  the  comiiany  and  the  German  Empire  become  operative  if 
the  second  part  between  the  Azores  and  New  York  (the  whole  cable) 
is  completed  on  January  i,  1905.  A  few  days  ago  the  first  part  of 
the  cable,  i.  e..  between  Borkum  and  the  Azores — Avas  successfully 
completed,  in  spite  of  the  extraordinary  unfavorable  conditions  of 
the  weather  on  the  Atlantic  Ocean  this  year.  The  first  part  of  the 
agreement  with  the  German  Post-Office  Department  has,  therefore, 
been  fulfilled  according  to  programme.  Without  considering  the 
pecuniary  advantage  resulting  to  the  German  Atlantic  Telegraph 
Company  through  this  stipulated  payment  on  the  part  of  the  Empire 
on  account  of  the  existence  of  a  double  cable  the  cable  traffic  between 
Borkum  and  the  Azores  appears  secure,  as  the  probability  that  both 
cables  should  be  interrupted  simultaneously  seems  very  remote,  and 
as  the  new  cable  is  in  a  condition  to  handle  a  considerable  higher 
amount  of  traffic  than  the  first  one." 


ELECTRICAL  TYPESETTING.— Thv  invention  of  Mr.  W.  S. 
Timmis,  now  being  shown  in  New  Y'ork  City,  known  as  the  "litho- 
type,"  is  based  on  the  idea  of  using  aluminum  plates  for  all  printing 
in  which  lithograph  stones  have  been  employed.  The  claim  is  also 
made  that  it  eliminates  all  setting  and  distribution  of  type  as  well 
as  matrix  making,  stereotyping  and  electrotyping.  The  plates  are 
only  1/32  in.  thick.  "As  at  present  constructed,"  says  the  inventor, 
"the  lithotype  consists  of  two  parts  or  devices  operating  separately. 
Arrangements,  however,  have  been  made  to  co-ordinate  these  parts. 
The  first  consists  of  a  small  machine  comprising  a  keyboard  similar 
to  the  ordinary  typewriter  keyboard,  perforating  device  to  perforate 
a  paper  ribbon  or  strip  of  any  required  length,  and  a  counting  device. 
The  perforating  device  is  operated  electrically  and  controlled  by  the 
depression  of  the  keys.  The  machine  automatically  takes  care  of 
the  spaces  between  the  words.  The  perforated  slip  goes  directly 
into  the  second  part  of  the  combination,  which  operates  to  bring  the 
printing  member  into  position,  so  that  the  selected  character  is 
directly  opposite  the  printing  point.  The  character  is  then  inked,  the 
paper  is  moved  up  to  the  character,  and  the  impression  is  taken  there- 
from. This  action  is  repeated  for  each  character  until  the  line  is 
completed,  when  the  paper-carrying  device  returns  and  moves  for 
the  new  line.  The  transfer  thus  obtained  is  now  ready  to  be  impressed 
on  the  surface  of  the  prepared  aluminum  plate.  The  plate,  with  the 
imposed  transfer,  is  put  under  pressure,  the  paper  is  washed  off,  the 
impression  thus  made  is  'rolled  up,'  and  then,  with  a  few  finishing 
touches,  is  ready  for  the  press." 


December  26,  1903. 
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//  R.ri  Sr.lRIS  FlRli  /'J.V/C— Fifteen  big  fire  gongs  were  set 
clanging  and  as  a  consequence  a  number  of  Senators  and  members 
of  Congress  were  brought  flying  to  the  National  Hotel  lobby,  Wash- 
ington, in  various  stages  of  disarray  because  a  hungry  rat  in  gnawing 
the  insulation  from  an  electric  alarm  wire,  had  short-circuited  the 
same. 


TAKES  PICTURES  WITH  PITCHBLENDE.— Proi.  Alja  R. 
Crook,  of  Northwestern  University,  notes  independently  that  there 
is  sufficient  radium  in  pitchblende  to  make  it  possible  for  a  photo- 
graph to  be  taken  by  it  directly.  By  winding  tin  wire  around  a  sensi- 
tive photographic  plate  and  wrapping  the  latter  in  several  coverings 
of  black  paper  to  exclude  the  light,  the  radium  rays  from  the  pitch- 
blende passed  through  the  paper  and  made  an  impression  on  tiic  sen- 
sitive plate,  so  that  when  the  plate  was  developed  it  showed  where 
the  wires  had  been  wrapped  around  it.  Prof.  Crook  states  that  the 
value  of  the  experiment  lies  in  the  proof  of  a  new  way  in  which 
to  discover  radium  in  minerals. 


A.  I.  E.  E.  PHILADELPHIA  MEETING.— At  a  meeting  held 
December  6  at  the  Engineers'  Club  of  the  Philadelphia  local  branch 
of  the  American  Institute  of  Electrical  Engineers,  Mr.  Lamar  Lyndon 
read  his  November  paper  on  "The  Comparative  Behavior  of  Floating 
and  Booster-Controlled  Batteries  on  Fluctuating  Loads."  Mr.  E.  F. 
Northrup  gave  an  abstract  and  discussion  of  Mr.  Addicks'  paper  on 
"The  Electrical  Conductivity  of  Commercial  Copper,"  and  Pi  of. 
Joseph  W.  Richards,  of  Lehigh  University,  an  interesting  address 
on  "The  Energy  Absorbed  in  Electrolysis."  The  discussion  of  the 
papers,  which  was  interesting  and  spirited,  was  participated  in  by 
Messrs.  Woodbridge,  Blizard,  Lyndon,  Clauder,  Hewitt,  Richards, 
Northrup,  Hodges  and  Sanville.  After  the  discussion  Messrs.  W.  L. 
Hodges  and  John  Kelly  showed  the  talking  arc  lamp.  The  experi- 
ment was  very  successful.  A  number  of  phonographic  records  were 
given  out  by  the  arc,  as  well  as  the  human  voice.  The  phonograph 
was  operated  and  the  speaking  was  done  in  a  room  retnote  from  that 
in  which  the  lamp  was  exhibited. 


Letter  to  the  Editors. 


Theories  in  Wireless  Telegraphy. 


To  the  Editors  of  Electrical  World  and  Engineer: 

Sirs  : — I  regret  that  through  indisposition  I  have  not  been  able  to 
reply  earlier  to  Prof.  Fessenden's  letter  in  your  issue  of  October  31 
last. 

I  may  say  without  further  parley  that  I  am  disappointed  at  the 
bellicose  attitude  taken  up  by  Prof.  Fessenden,  which  I  do  not  think 
was  altogether  called  for  by  my  letter  in  your  issue  of  October  17, 
and,  I  fancy,  he  will  find  that  in  his  anxiety  to  make  out  as  strong 
a  case  as  possible  he  has  laid  himself  open  to  very  serious  criticism. 
The  dogmatic  way  in  which  he  lays  down  the  law  as  though  no  one 
but  himself  has  really  studied  the  theory  of  wireless  telegraphy,  is 
amusing.  Fie  points  out  some  imaginary  blunders  I  have  made,  hut 
which  are  really  his  ow'n.  He  also  makes  the  unwarranted  and 
wholly  erroneous  assumption  that  I  have  made  no  experiments  and 
infers  that  I  am  a  "lucky  guesser."  It  may  surprise  Prof.  Fessenden 
to  know  that  I  have  made  a  large  number  of  experiments  in  wireless 
telegraphy  and  that  I  have  been  associated  with  the  practice  of  the 
subject  to  an  extent  at  least  comparable  with  Prof.  Fessenden's  own 
association  therewith,  and  for  a  longer  period. 

I  have  yet  to  learn  that  my  contention  regarding  the  "sliding  wave" 
theory,  viz. :  that  it  was  first  published  by  me  in  May,  1899,  is  wrong. 
I  contend  that  in  this  publication  the  propagation  of  waves  over  the 
surface  of  the  earth,  as  opposed  to  space-propagated  waves,  was  first 
advanced  as  an  explanation  of  wireless  telegraph  effects.  On  the 
strength  of  this  theory  I  predicted  that  the  curvature  of  the  earth 
would  have  little  or  no  effect  on  transmission.  As  to  the  theory  being 
a  "lucky  guess,"  I  leave  that  to  readers  of  the  articles  in  question  to 
judge.  Personally,  I  think  it  was  a  theory  logically  deduced,  and 
was.  Prof.  Fessenden  notwithstanding,  largely  the  result  of  reasoning 
on  my  own  practical  observations. 

Prof.  Fessenden  says  that,  according  to  my  theory,  the  intensity 
varies  as  the  distance  (I  presume  he  means  inversely).  This  would 
only  be  the  case  under  theoretically  perfect  conditions.  The  surface 
traversed  would  have  to  be  perfectly  conducting  and  free  from  ex- 


crescences. Resistance  of  the  surface  would  absorb  energy  and  the 
presence  of  excrescences  of  a  size  comparable  with  the  wave  length 
and  sufficiently  abrupt,  w^ould  reflect  the  waves,  and  also  give  rise  to 
space-propagated  waves  with  consequent  dissipation  of  energy.  Again, 
the  strength  of  transmission  would  be  largely  affected  by  the  'degree 
ot  transparency  of  the  atmosphere  to  these  waves.  Ionized  air  would 
and  does  absorb  much  of  the  energy  from  the  waves,  according  to 
the  degree  of  ionization  present.  Hence,  Prof.  Fessenden's  argument 
on  this  score  falls  to  the  ground. 

Quantitative  measurements,  especially  in  wireless  telegraphy,  may 
be  wrongly  observed  or  wrongly  interpreted,  and  are  equally  dan- 
gerous in  either  case.  Like  statistics  they  must  be  intelligently  ap- 
plied or  they  will  lead  to  erroneous  conclusions,  and  this  I  make  bold 
to  suggest  i,s  just  what  Prof.  Fessenden  has  been  doing.  How  he  can 
possibly  argue  that  the  intensity  can  vary  with  the  square  of  the  dis- 
tance on  any  "sliding  wave"  theory  under  perfect  conditions  of  trans- 
mission, is  quite  beyond  me.  When  this  is  the  case  the  waves  are 
"space  propagated."  That  is,  they  are  spread  over  a  spherical  or 
roughly  spherical  surface  and  not  along  a  simple  circular  belt. 

I  have  carefully  read  the  remarks  made  by  Prof.  Fessenden  in 
1899  on  the  sliding  wave  theory  and  published  in  the  Transactions 
of  the  .American'  Institution  of  Electrical  F-ngineers  for  November, 
1899,  and  fail  to  find  that  the  theory  there  given  is  other  than  that 
advanced  by  me,  but  very  crudely  explained.  I  also  notice  that  he 
does  not  even  try  to  claim  it  himself,  but  endeavors  to  ascribe  it  to 
Heaviside  and  others. 

Prof.  Fessenden's  main  idea  appears  to  bo  that  the  waves  used 
are  not  Hertzian  waves,  but  a  new  type  which  he  was  the  first  to 
recognize.  This  view  of  the  case  will  take  considerably  more  sub- 
stantiation than  Prof.  Fessenden  has  yet  given,  especially  in  view 
of  the  fact  that  he  has  undoubtedly  gone  astray  on  the  question  of 
Iihase  difference  between  magnetic  and  electrostatic  energies  in  the 
waves,  as  per  his  British  and  American  patent  specifications.  What 
ground  has  he  for  the  statement  that  the  Lodge  waves  or  any  true 
waves  have  electric  and  magnetic  energies  out  of  phase?  In  electric 
oscillations  this  is  the  case,  but  in  traveling  waves  it  is  not  and  can- 
not be.  In  any  true  waves,  whether  ether  waves  or  waves  in  matter, 
the  kinetic  and  potential  energies  are  equal  and  in  phase.  In  fact, 
when  we  say  that  the  magnetic  and  electric  energies  in  any  harmonic 
disturbance  are  equal  and  in  phase  it  is  simply  another  way  of  saying 
tliat  the  disturbance  is  a  traveling  one,  i.  e.,  a  wave.  Arrest  a  wave, 
or  stop  it  traveling,  and  it  at  once  becomes  an  "oscillation"  where  the 
electric  and  magnetic  forces  are  out  of  phase. 

Prof.  Fessenden  appears  to  be  mixing  up  so-called  "stationary 
waves,"  which  are  really  oscillations,  with  true  waves  traveling  with 
the  velocity  imposed  on  them  by  the  medium  in  which  they  exist. 
He  lays  claim  to  have  discovered  a  fact  which  was  known  before 
electric  waves  were  discovered.  He  has  also  "discovered"  several 
other  mare's  nests.  He  says  that  I  have  not  yet  recognized  that  no 
currents  exist  in  the  surface  over  which  the  waves  are  propagated. 
This  is  quite  true,  inasmuch  as  an  electromagnetic  field  localized  about 
a  conductor  constitutes  a  current  in  that  conductor  from  one  point  of 
view.  And  I  contend  that  Prof.  Fessenden  has  not  yet  proved  that 
this  view  of  the  matter  is  incorrect.  He  puts  a  "barreter"  in  a  hori- 
zontal earthed  wire  and  gets  no  result.  Why?  Because  his  "bar- 
reter" is  not  sensitive  enough  to  detect  the  minute  and  momentary 
currents  which  would  exist  in  this  small  section  of  the  whole  path 
of  traverse.  In  other  words,  his  "barreter"  is  at  best  but  a  shunt  to 
a  conductor  of  great  size — a  circular  belt  of  the  earth's  surface.  He 
then  puts  it  in  a  vertical  wire  and  gets  a  considerable  effect.  Why? 
Because  the  vertical  wire  collects  and  holds  to  itself  the  energy  or 
some  part  of  the  energy  from  space  a  quarter  length  wave  around 
itself  in  virtue  of  the  wave  being  arrested  and  oscillations  set  up 
about  the  conductor.  This  point  I  cannot  hope  to  make  clear  to 
Prof.  Fessenden  in  a  commimication  of  this  kind,  but  I  can  assure 
him  he  will  yet  learn  a  few  facts  about  electric  and  other  waves  of 
which  he  is  evidently  not  at  present  aware. 

My  experiments  do  not  confirm  Prof.  Fessenden's  table  of  relative 
sensitiveness  of  various  types  of  receivers,  and  in  this  matter  I  am 
convinced  that  Prof.  Fessenden's  quantitative  measurements  have 
gone  astray.  Quantitative  experiments  are  all  very  well,  but  they 
can  be  wrongly  carried  out  and  incorrectly  interpreted,  and  I  have 
little  doubt  that  one  of  these  factors  is  concerned  in  this  case.  The 
Marconi  type  of  filings  coherer  is  set  down  as  possessing  much  less 
sensitiveness  than  the  magnetic  detector.  There  may  sometimes  be 
a  little  margin  in  favor  of  the  magnetic  detector,  but  I  find  that  when 
a  well-made  and  reliable  filings  coherer  is  connected  in  a  properly 
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Iiini'd  anil  i-ffiiwiil  circiiil  with  rOiiifiit  iran^niissiuii  ilicrc  is  siirpri*- 
ingly  8n\all  ilifFcrcnce  between  tlicin.  1  have  followed  all  or  most 
that  has  yet  been  pul)lishr(l  rcKardiiiK  Prof.  I'rsseiiilcii's  nu-tluxls  and 
am  ptTl'»-clly  assurnl  that  In-  has  nui  yet  iriMiiil  iho  liliiiKS  coherer 
at  all  fairly  in  this  respect.  Umil  such  time  as  Prof.  Fcssciidcii's 
()uantitative  results  are  fully  conl'irmed  by  imicpeiuleiit  investigators  I 
cannot  accept  tliem  as  correct.  My  own  investigations  do  not  bear 
them  out. 

I  cannot  hope  that  tliis  conmumication  will  be  at  all  convincing 
to  Prof.  Fcssenden,  but  I  do  not  inten<l  at  present  to  discuss  the 
matter   further,  as   I    hope  shortly   to  more   fully  explain   my  views 


elsewhere;  but  let  me  conclude  with  one  note  of  cordial  agreement. 
There  hat  for  some  years  jiast  been  an  absurd  notion  hanging  around 
that  by  shaking  up  the  f-arth's  potential  or  "wobbling"  its  charge, 
wonifers  in  the  way  of  wireless  telegraphy  can  be  achieved.  This  is 
a  chimera,  for  several  re.isons.  In  the  first  place,  one  would  have  to 
use  a  conductor  extending  far  away  out  into  space  to  shake  the  poten- 
tial, and  in  the  second  place  no  use  could  be  made  of  the  shaking 
potential  any  more  than  the  shaking  of  the  potential  of  a  hollow  con- 
(luiling  sphere  could  be  made  use  of  by  a  person  inside  the  sphere. 
The  screening  is  just  about  as  complete  in  one  case  as  in  the  (Uher. 
l^iMMiN.  Kngi.and.  J.  li.  Tayi«r. 


Dynamos,  Motors  and  Transiormi;rs. 

//li'/i-.S/'.-iw/  I  Urcct -Current  Machines. — Zinner. — An  illustrated 
article  on  direct-current  machines  coupled  directly  with  steam  tur- 
bines. The  high  speed  requires  special  devices  to  insure  sparkless 
commutation.  For  good  connnutation  it  is  advantageous  to  insert 
non-inductive  resistance  in  the  short-circuited  coils  in  order  to  coun- 
teract, at  least  partially,  the  elTect  of  the  reactance  voltage.  For  this 
purpose  mechanical  arrangements  have  been  devised  by  which  either 
in  the  commutator  or  in  the  brushes  a  sufficient  amount  of  resistance 
is  inserted  which  manifests  itself  fully  in  the  short-circuited  coils, 
but  does  not  increase  essentially  the  total  resistance  of  liic  circuit. 
An  arrangement  of  this  kind  by  Seidener  is  shown  in  Fig.  i,  in 
which  between  any  two  ordinary  segments,  i'  and  i-,  an  auxiliary 
segment,  It",  is  inserted.  Each  auxiliary  segment  is  connected  with 
the  next  main  segment  (according  to  the  direction  of  the  rotation) 
through  non-inductive  resistances,  it',  as  shown  in  the  illustration. 
For  machines  of  normal  speed  very  favor- 
ai)lc  results  have  been  obtained  with  this 
device,  but  for  steam  turbine  generators  the 
resistance,  iv,  would  become  too  great  since 
the  reactance  voltage  is  very  high  in  this 
case.  For  generators  running  at  very  high 
speed  there  will,  therefore,  always  be  a 
larger  or  smaller  reactance  voltage,  which 
-^  is  to  be  overcome  by  an  opposite  commuta- 
tion e.ni.f.  The  author  comes  to  the  con- 
clusion that  for  the  rational  design  of 
such  machines  it  is  necessary  to  produce 
a  special  field  for  the  commutation,  in- 
dependent of  the  magnetic  field,  fixed 
in  space  and  changing  automatically  in 
intensity  with  the  load.  This  may  be  accomplished  in  two  differ- 
ent ways:  First,  by  producing  the  commutating  field  by  means 
of  special  commutation  poles,  which  are  magnetically  independent 
of  the  main  field,  and  are  excited  by  the  armature  current ;  a  ma- 
chine based  on  this  principle  and  designed  by  Seidener  is  de- 
scribed and  illustrated.  Secondly,  a  common  magnetic  pole  system 
may  be  used  which  carries,  besides  the  regular  exciting  wind- 
ing, another  winding  supplied  with  the  armature  current  in  such  a 
manner   that   a   special   commutation   field   is   produced.     The   most 


Winding 


FIG.    I. 


perfect  example  of  this  second  principle  is  the  Deri  compensated 
machine,  in  which,  besides  production  of  the  required  commutating 
field,  there  is  also  compensation  of  the  armature  reaction.  By  simply 
displacing  the  brushes  from  the  geoinetrical  neutral  zone,  the  Deri 
machine  becomes  a  compound  machine.  For  machines  running  at 
high  speed  there  is  danger  of  the  production  of  strong  additional 
short-circuit  currents,  if  the  commutation  field   is  not  properly   de- 


>igiKd.  I  h(>-c  curnuls  incre.ise  tiie  mcjre  the  greater  the  dilTerences 
between  the  field  densities  at  the  various  poiiUs  of  the  zone  covered 
by  the  brushes,  it  is,  therefore,  necessary  to  try  to  get  as  flat  a  com- 
nuUation  field  curve  as  possible  within  the  zone  of  the  displacement 
of  the  brushes.  This  can  be  easily  accomplished  by  providing  a 
special  connnutation  tooth,  as  shown  in  I-'ig.  2,  made  of  solid  irrjn 
with  deep  radial  slits.  Details  arc  given  of  the  design  of  a  machine 
of  this  type  which,  driven  by  a  Parsons  steam  turbine  at  3,000  revo- 
lutions, gives  510  amp.  at  C.so  volts.  The  field  has  a  two-pole  shunt 
winding.  The  general  arrangement  of  shunt  winding  and  composi- 
tion winding  is  shown  in  Fig.  2.—Zrit.  f.  Elek.  (Vienna),  Novem- 
ber 29. 

Design  of  Small  Direct-Current  Machinery. — Fynn. — A  continu- 
ation of  his  illustrated  serial.  He  advocates  the  choice  of  steel  for 
the  poles  in  order  to  get  the  shortest  possible  mean  length  of  turn 
lor  the  field  coils,  and,  for  the  same  reason,  he  advocates  the  use 
of  round  poles.  Several  pole  constructions  are  discussed  and  illus- 
trated. Concerning  the  shaft,  he  has  found  many  illustrations  of 
Fischer-Hinnen's  contention  that  the  portion  of  a  dynamo  shaft 
v.hich  is  subject  to  the  heaviest  strain  is  that  in  the  neighborhood  of 
t'lie  commutator.  The  following  formula  gives  very  reliable  results 
for  ordinary  sizes:  The  diameter  in  inches  equals  a  constant  multi- 
plied by  the  cube  root  of  the  ratio  of  the  normal  hp  to  the  number  of 
revolutions  per  minute.  The  values  for  the  constant  which  have  been 
found  suitable  for  the  sizes  under  discussion  vary  from  10  for  the 
smallest  to  7.5  for  the  largest.  In  settling  these  values  for  the  con- 
stant it  is  borne  in  mind  that  the  machines,  when  used  for  crane 
work,  with  suitable  altered  winding,  are  required  to  exert  a  torque 
fully  2  to  2!/2  times  the  normal.  Having  thus  settled  the  diameter 
of  shaft  through  the  commutator,  he  makes  it  at  least  equal  to  this 
through  the  armature  and  then  steps  down  to  the  journals  at  each 
side,  allowing  for  the  necessary  shoulders.  In  this  way  a  shaft 
diameter  through  pulley  end  bush  as  arrived  at,  equal  to  about  0.8 
of  the  diameter  through  commutator.  He  then  discusses  briefly  the 
design  of  commutator  and  brush  gear. — Lond.  Elec.  Rev.,  Novem- 
ber 27. 

Dimensions  of  the  Slots  in  Direct-Current  Slot  Armatures. — Mul- 
LER. — A  mathematical  article  in  which  he  discusses  the  question  how 
the  dimensions  of  slots  of  an  armature  of  given  size  must  be  chosen 
in  order  to  make  the  capacity  of  the  armature  a  maximum.  He  gives 
a  formula  for  the  best  ratio  between  the  breadth  of  slot  and  tooth. 
As  a  first  approximation  it  follows  from  his  formula  that  the  best 
value  of  the  ratio  of  the  thickness  of  each  tooth  to  the  breadth  of 
the  slots  is  two-thirds. — Zeit.  f.  Elek.,  November  29. 

Automatic  Motor-Starter. — An  illustrated  description  of  an  auto- 
matic device  made  by  a  German  company  for  either  starting  or  stop- 
ping motors  from  a  distance.  A  worm  wheel,  7?,  is  attached  to  the 
lever  of  the  starting  box,  shown  in  Fig.  3,  arranged  for  three-phase 
work,  and  is  driven  by  a  worm,  IV,  is  a  clockwise  or  counter  clock- 
wise direction,  according  to  which  of  the  two  wheels,  5  and  S^^,  rotat- 
ing in  opposite  directions,  is  coupled  to  the  shaft  carrying  the  worm, 
W.  Both  wheels  are  driven  by  the  motor,  but  with  different  speeds; 
the  one  for  starting,  S.^,  turns  slowly,  as  compared  with  the  other  one, 
S,  which  is  employed  for  switching  off  the  motor.  When  the  motor 
circuit  is  closed,  the  energized  electromagnet.  M,  in  attracting  its  ar- 
mature against  the  pull  of  the  spring.  F,  couples  the  worm,  W  and  5"^. 
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The  disc,  R,  begins  to  rotate  until  the  pin,  s^,  striking  the  lever,  causes 
5"j  to  become  disengaged.  On  opening  the  circuit,  the  armature  of  M 
is  released  and  the  tension  of  the  spring,  F,  is  sufificient  to  cause  the 
left-hand  clutch  to  engage,  connecting  thereby  the  worm,  W,  to  the 
pulley,  S.  The  disc,  R,  is  rotated  until  the  pin,  s,  disengages  the 
clutch.     Another  arrangement  is  also  described,  the  chief  difference 


FIG.    3. — AUTOM.VTIC    MOTOR    STARTER. 

between  it  and  the  above  device  being  the  adoption  of  a  pawl  and 
ratchet  wheel  instead  of  a  clutch. — Lend.  Elec,  December  4. 

Electrodynamic  Condenser. — Seidener. — An  illustrated  article  on 
electrodynamic  condensers  which,  compared  with  electrostatic  con- 
densers, have  the  advantage  that  they  may  be  built  in  the  same  way 
as  synchronous  motors  and  practically  for  any  required  voltage. 
They  have  the  valuable  property  of  being  self-starting.  Two  arrange- 
ments of  Le  Blanc  and  Swinburne  are  described.  The  author  has 
devised  a  new  machine  of  this  kind  which  was  originally  intended 
to  produce  oscillating  motion  for  mechanical  purposes  by  electric 
means.  In  its  external  principles  the  machine  is  like  an  induction 
motor,  the  staler  being  supplied  with  direct  current.  The  armature 
has  one  winding  which,  when  at  rest,  is  perpendicular  to  the  plane  of 
the  stator  winding.  When  the  armature  winding  is  supplied  with  an 
alternating  current  the  armature  is  set  into  an  oscillating  motion. — 
Zcit.  f.  Elck.  (Vienna),  November  22. 

REFERENCE, 

Compound  Synchronous  Alternator. — Kolben. — The  first  part  of 
a  full  illustrated  translation  of  his  recent  German  article  on  the  latest 
type  of  Heyland  machines,  which  waa  abstracted"  in  the  Digest. — 
Lond.  Elec.  Eng.,  November  27. 

LIGHTS  AND  Lighting. 

REFERENCES. 

Blue  Prints. — An  illustrated  description  of  the  Franklin  electric 
blue  print  machinery,  by  which  prints  can  be  made  at  a  speed  between 
I  and  10  minutes.  The  printing  is  done  automatically,  and  the  action 
of  the  machine  being  continuous,  prints  of  any  length  can  be  made, 
or  one  separate  print  after  another  may  be  obtained  in  rapid  suc- 
cession.— Sc.  Am.,  December  5. 

Electric  Arc. — Blondell. — A  discussion  of  the  work  done  by  Mrs. 
Ayrton  on  the  electric  arc,  with  special  references  to  her  book  on  this 
subject. — L' Eclair  age  Elec,  December  5. 

Power. 

Steam  Turbines  and  Reciprocating  Engines. — Belliss,  Morcom, 
WiLKF.KSON,  Barker  and  Swinton. — Several  communications  on  the 
question  of  the  superiority  of  the  steam  turbine  over  the  reciprocating 
engine  concerning  efficiency,  especially  when  working  with  super- 
heated steam.  Rellis  and  Morcom  defend  the  reciprocating  engine 
operated  with  superheated  steam,  while  the  others  are  in  favor  of 
the  steam  turbine.  Morcom  gives  a  table  of  comparison  between 
seven  plants  with  steam  turbines  and  seven  plants  with  high-speed 
reciprocating  steam  engines.  The  figures  show  that  the  steam  tur- 
bine stations  on  the  average  are  quite  50  per  cent,  worse  than  the 
reciprocating  engine  stations,  not  only  in  the  consumption  of  fuel, 
but   in  the  total  cost  per  unit  of  electricity  produced.     Barker  and 


Swinton  show,  however,  that  this  table  of  comparison  is  wholly 
unfair,  since  the  average  output  of  the  reciprocating  stations  given  in 
the  table  is  about  double  that  of  the  turbine  stations,  and  the  former 
have,  on  an  average,  a  so-pcr-cent.  better  load  factor  than  the  latter. 
Barker  agrees  that  steam  turbines  cannot  compete  with  reciprocatmg 
engines  as  regards  economy  of  steam,  unless  they  are  first  con- 
densing, and,  secondly,  of  units  over  200  hp.  The  plant  of  the  New 
Castlc-on-Tyne  Company,  now  operated  by  steam  turbines,  shows 
a  works  cost  less  than  half  the  most  favorable  similar  figure  of  1.24 
cent  per  unit  given  by  Morcom  for  the  steam  engine  plant  of  Leeds. 
The  cost  of  coal  and  labor  at  New  Castle  and  Leeds  cannot  differ 
very  greatly.  So  this  enormous  difference  must  be  due  to  matters  of 
load  factor  and  output  and  probably  also  to  some  extent  to  a  superior 
economy  of  steam  turbines  over  reciprocating  engines.— Lond.  Elec, 
November  6,  13,  20,  27,  December  4. 

Blast  Furnace  Gas  Engines.— An  illustrated  description  of  the 
blast  furnace  gas  power  plant  at  the  Ilseder  iron  works  in  Germany. 
There  will  be  six  generating  sets,  one  of  which  has  been  installed 
so  far.  It  consists  of  a  three-phase  alternator  of  the  fly-wheel  magnet 
type,  driven  by  a  pair  of  gas  engines,  one  on  each  side.  The  engines 
are  of  the  two-cycle  Oechelhaeuser  type,  each  having  two  pistons 
working  in  cne  cylinder,  and  moving  in  opposite  directions  at  the 
same  time.  These  pistons  are  so  arranged  with  regard  to  the  posi- 
tions of  the  admission  and  exhaust  ports  which  they  uncover  at  the 
end  of  their  outward  stroke,  that  no  other  valves  are  necessary.  A 
pump  is  driven  by  an  extension  of  the  piston  rod  of  the  back  piston, 
and  forces  the  gas  and  the  air  respectively  into  the  admission  ports 
at  a  pressure  of  a  few  pounds  per  square  inch  ;  compression  takes 
place  when  the  pistons  approach  one  another  on  the  inward  stroke. 
Regulation  of  speed  is  effected  by  varying  the  quality  of  the  mixture 
of  gas  and  air.  The  alternator  is  driven  at  125  revolutions,  the  volt- 
age being  10,000  and  the  frequency  50  cycles  per  second.  The  irreg- 
ularity factor  at  full  load  is  1/350  and  the  fly-wheel  effect  is  2,500 
foot-tons.  The  fly-wheel  shaft  is  connected  with  the  two  crank 
shafts  by  couplings  so  that  either  engine  may  be  used  to  drive  the 
alternator  while  the  other  is  laid  idle  if  necessary.  The  alternator 
runs  perfectly  in  parallel  with  the  existing  steam-driven  generators 
even  when  only  one  of  the  gas  engines  is  used.  The  governors  of 
the  engine  are  electrically  controlled  from  the  switchboard  to  facili- 
lale  paralleling.— Lond.  Elec.  Rev.,  December  4. 

Electric  Power  for  il/jHi»g.— Warren.— An  illustrated  description 
of  a  2,000-hp  electric  power  plant  in  Scranton  for  supplying  power 
for  the  operation  of  electric  locomotives,  hoists,  pumps,  drills,  lights, 
etc.,  at  various  coal  mines  of  the  Delaware,  Lackawanna  and  Western 
Railroad.  Power  is  transmitted  by  2,300-volt  alternating  current  to 
sub-stations  at  the  mines  provided  with  step-down  transformers  and 
synchronous  converters  for  converting  the  current  to  275  volts  direct 
current  for  the  mines.  The  equipment  of  the  power  plant  is  described 
and  illustrated. — Mines  and  Minerals,  December. 

REFERENCES. 

Stea)n  Plant  of  Lausanne  Sub-Station.— Herzog.— An  article  on 
the  steam  plant  of  the  Pierre  de  Plan  sub-station,  in  which  the  high- 
tension  direct  current  (Thury  system)  transmitted  from  St.  Maurice 
is  converted  for  use  in  the  lighting  and  traction  system  of  Lausanne. 
Should,  on  account  of  an  accident,  no  direct  current  arrive  from  St. 
Maurice,  the  converting  machinery  may  be  driven  by  steam  engines. 
There  are  three  400-hp  steam  engines,  which  are  described  in  con- 
nection with  detail  drawings.— Zei7.  f.  Elek.  u.  Masch..  November  16. 

Gas  Engines. — Gramyr. — An  illustrated  description  of  a  gas  en- 
gine installation,  using  Dowson  gas,  in  a  locomotive  and  machine 
shop  in  Winterthur,  Switzerland.  There  are  three  gas  engines  of 
100  hp  and  one  of  40  hp.  Illustrations  are  given  of  the  installation 
and  diagrams  of  the  behavior  of  the  gas  engines. — La  Revue  Tech., 
November  10. 

Steam  Trap. — Geipel  and  Chintz. — Two  illustrated  communica- 
tions on  the  rational  designs  of  steam  traps.— Lond.  Elec,  Novem- 
ber 6. 

Traction. 

Camden  &■  Suburban  Railway.— An  illustrated  description  of  the 
railway  system  of  Camden,  opposite  Philadelphia,  which  comprises 
various  suburban  extensions  from  7  to  12  miles  in  length.  The  com- 
pany uses  a  bond  consisting  of  cast-copper  plates  100  mm.  x  150  mm.. 
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willi  t«'i  K'''''i''vcs  Uir  tile  Imiiil  vviir->  Almvf  tlic  wifcH  it  n  cast- 
iron  |il;ilc  with  corrcsponiliiiK  Kfinives,  ami  bulli  jilaics  arc  drawn  up 
tiKlit  til  the  v\ch  of  the  rail  with  twn  J5  iiiiii.  Ixills.  T  rail  is  iiscU  to 
a  large  extent  in  the  .suburbs.  The  cnmpany  luijt  about  34  miles  of 
telephone  wires  and  38  lelephoiu-s  at  ditTerent  points.  l.iKlitninK 
arre-.lers  are  used  every  i.iwo  ft.  'I'liere  are  several  novel  features 
in  regard  to  the  |K>wer  station,  ainotiR  them  the  method  of  makiiiR 
joints  and  piping,  and  an  arrangement  for  recovering  the  cylinder 
oil  from  the  water  of  condensation.  The  experiment  has  been  tried 
of  eipiipping  one  engine  with  tail  rods  and  the  other  without  tail 
rods.  The  e.xperience  with  the  tail  roails  indicates  that  it  is  possible 
to  work  the  engine  etpiipped  with  them  at  about  10  per  cent,  greater 
capacity.  The  lly-wheels  are  all  enclosed  in  metal  housings.  The 
.switchboard  is  also  of  a  iu>vel  design.  Two  positive  bus-bars  are 
used  and  the  C(|ualizer  bus-bar  is  on  the  negative  side  of  the  gen- 
erators. This  reduces  the  complications  on  the  board  and  also  the 
possibility  of  short-circuits  between  the  equalizer  and  the  ground. 
The  company  uses  two  circuit-breakers  in  multiple  on  each  machine 
before  they  are  connected  to  the  bus-bars  and  thinks  this  more  de- 
sirable than  a  single  circuit-breaker.  The  method  of  connecting  the 
booster  to  the  switchboard  is  also  novel,  as  this  circuit-breaker  is 
interlocked  with  the  circuit-breaker  of  the  motor  operating  the 
booster. — St.  R'y  Jour..  December  5. 

Ti'stiiti;  Rail  Uoiiils. — .An  illustrated  description  of  a  method  of 
Gerhart.  involving  the  familiar  application  of  a  double-scale  milli- 
voltmeter  in  conjunction  with  means  for  taking  the  readings  over  a 
standard  length  of  rail  and  across  the  joint  to  be  tested.  By  com- 
paring the  two  readings,  the  resistances  of  the  joint  can  be  easily 
deicrniincd.  The  novelty  of  Gcrhart's  method  lies  in  the  contact  bar 
or  pole,  by  which  contact  is  made  with  the  rail  for  the  purpose  of 
taking  the  reading  across  the  joint  and  across  the  selected  rail  length. 
This  consists  of  an  oak  piece  of  about  Oyi  ft.  long  and  i  in.  square, 
to  one  side  of  which  are  attached  four  cold-chisel  points  which  form 
the  contact  points  w  ith  the  rail.  The  oak  piece  is  slightly  bow-shaped, 
so  that  when  placed  on  the  head  of  the  rail  without  pressure  the  piece 
will  rest  upon  the  two  outer  chisel  points.  Pivoted  to  the  center  of 
this  piece  is  an  upright  which  forms  a  handle  and  carries  at  its  lower 
end  one  of  the  four  contact  points.  This  point  and  the  contact  point 
at  one  end  of  the  bar  are  connected  to  the  top  scale  of  the  millivolt- 
meter.  They  are  so  placed  on  the  rail  as  to  measure  the  drop  on  the 
standard  length  of  rail.  The  third  and  fourth  contact  points  arc 
used  to  give  a  reading  across  the  joint  and  are  connected  to  the 
bottom  scale  of  the  millivoltmeter.  By  placing  one  foot  upon  the 
horizontal  piece  of  the  bar  near  the  center  a  reading  across  the  stand- 
ard length  of  rail  is  obtained  on  the  upper  scale  of  the  voltmeter.  By 
placing  the  other  foot  on  a  plunger,  the  remaining  contact  point  is 
placed  to  the  head  of  the  rail  and  a  reading  across  the  joint  on  the 
lower  scale  of  the  voltmeter  is  obtained. — Street  R'y  Rev..  November  2. 

REFERENCES. 

Ciiu-iiiiiati. — .\  long  and  fully-illustrated  description  of  the  Inter- 
urban  Railway  and  Terminal  Company,  of  Cincinnati,  which  has  108 
miles  of  track  in  operation.  There  are  two  power  plants.  One  con- 
tains two  400-kw,  direct-current  generators  and  two  soo-kw,  10,000- 
volt  alternators.  The  other  contains  two  500-kw,  io,ooo-volt  alter- 
nators. The  high-tension  alternating  currents  are  transmitted  to  four 
sub-stations,  provided  with  transformers  and  synchronous  converters. 
— St.  R'y  Rez:.  November  20. 

Paris  Traction. — Guery. — A  continuation  of  his  very  long  and 
fully-illustrated  description  of  the  electric  installation  of  the  railway 
Des  Invalides  a  Versailles.  High-tension,  three-phase  currents  are 
transmitted  over  underground  cables  to  three  sub-stations,  provided 
with  transformers  and  synchronous  converters.  Each  sub-station 
contains  four  300-kw  converters. — L'Eclairagc  Elec,  December  5. 

Ipswich. — A  note  on  the  recently-opened  tramway  system  of  Ips- 
wich. The  power  plant  contains  six  steam-driven,  direct-current  gen- 
erators, two  of  which  have  a  capacity  of  240  kw,  two  of  120  and 
two  of  so  kw-  each.  The  two  largest  machines  can  be  either  used 
compound-wound  for  the  traction  load  or  as  shunt  machines  for 
lighting.  A  storage  battery  of  248  cells,  with  a  capacity  of  400  amp.- 
hours,  works  between  the  outers  of  the  three-wire  system. — Lond. 
Elec,  November  27. 

Third  Rail  and  Trolley. — An  editorial  discussion  of  the  relative  ad- 
vantages of  the  third  rail  and  the  trolley  for  high-speed  roads.  Under 
certain  conditions  each  is  preferable.  Where  trolley  wheels  run 
from  5,000  to  10,000  miles  on  a  heavy  interurban  car,  as  they  do  in 


many  cii»ci,  it  i»  iiafc  to  a»»unie  that  ihe  trolley  wheel  is  a  fairly  sat- 
isfactory inrlhod  of  obtainiiiK  current.  On  the  other  hand,  there  are 
certain  points  where  the  third  rail  is  more  a<lvaiitageous. — .S'l.  R'y 
Jour.,  November  21. 

Motors  as  litturgency  Urakes.—iJuuoi\.—A\\  article  in  which  the 
writer  explains  the  connections  through  which  motors  can  be  used 
for  emergency  braking,  with  2-motor  and  4-motor  c<|nipmcnls.— .S"r. 
R'y  Jour.,  December  5. 

Trackless  Trolley  in  Scranton. — A  description  of  an  experimental 
line  250  meters  in  length,  in  operation  in  Scranton,  Pa.  The  trolley 
wheels  press  against  the  wire  from  the  inside  and  the  trolley  poles 
carry  "bridges,"  which  allow  the  trolley  to  pass  by  gaps  in  the  trolley 
wire.  ,'\  three-wire  system  can  be  used  if  desired.— i/.  R'y  Jour., 
November  14. 

Wires,  Wirinc;  and  Conduits. 

liisuliilinn  /'(jiH/j.— Tocil.  — .\  brief  article  on  electric  insulating 
paints.  The  materials  employed  in  the  manufacture  of  insulating 
paints  and  varnishes  consist  iirincipally  of  resins  in  a  suitable  solu- 
tion. The  addition  of  a  metallic  elcmeiil  would  be  decidedly  harmful. 
The  principal  gums  that  arc  used  in  making  insulating  varnishes  are 
resin,  asphaltiim.  pitch,  tar,  Kauri,  manilla,  shellac  and  copal.  The 
principal  solvents  are  turpentine,  benzine,  benzol,  acetone,  alcohol, 
bisulphide  of  carbon,  linseed  oil,  china  wood  oil,  and  in  some  in- 
stances water.  Resin  is  very  largely  used  as  a  gum,  but  in  very  fine 
work  a  solution  of  resin  alone  is  rather  dangerous. — Eleclrochem. 
hut.,  December.  • 

Electro-Physics  and  Magnetism. 

Disfersioii  of  Tog  by  Electricity. — Lodge. — An  abstract  of  a  (Brit- 
ish) Physical  Society  paper  in  which  he  describes  an  experiment  for- 
Murly  made  by  him  in  which  two  pieces  of  wire  gauze,  connected  to 
the  terminals  of  an  electric  machine,  were  placed  opposite  each  other 
in  a  chamber,  through  which  a  current  of  smoke  was  slowly  passing. 
Upon  electrifying  the  pieces  of  wire  gauze  the  smoke  ceased  passing, 
the  dust  particles  cohered,  hovered  in  the  air  and  were  cither  driven 
to  the  sides  of  the  chamber  or  fell  to  the  bottom.  In  the  case  of 
mist,  the  electrification  of  steam  in  a  bell  jar  converted  it  into  fine 
rain.  It  seems,  therefore,  possible  that  rain  might  be  produced  by 
the  electrification  of  a  cloud.  He  later  tried  at  Liverpool  to  disperse 
fogs  by  discharging  electricity  into  them.  For  this  purpose  a  large 
mast  was  erected  on  the  roof  of  the  college  building,  terminating  in 
a  bundle  of  points,  to  which  electricity  was  conveyed  from  a  VVim- 
shurst  machine  by  a  wire  supported  by  specially-constructed  in- 
sulators. The  discharged  points  may  be  supplemented  by  a  gas  flame. 
Upon  one  occasion  the  discharge  of  electricity  from  the  flame  was 
sufficient  to  keep  a  clear  space  of  50  or  60  yards  radius  in  the  dense 
fog.  He  suggests  that  this  means  may  be  utilized  on  a  large  scale 
to  mitigate  the  disastrous  river  fogs.  He  had  suggested  to  erect  for 
this  purpose  a  series  of  masts  for  positive  discharges  on  one  side  of 
the  river  and  a  series  for  negative  discharges  on  the  other  side,  but 
he  does  not  think  that  the  glass  influence  machine  which  was  very 
suitable  for  his  experiments  could  be  put  in  the  hands  of  "practical" 
men.  He  has,  therefore,  devised  the  following  method  of  producing 
high-tension  direct-current:  A  high-frequency  alternator  (3.000 
periods  per  second)  supplies  current  to  a  primary  of  an  induction 
coil  while  the  terminals  of  the  secondary  are  connected  to  a  Cooper 
Hewitt  rectifier.  He  found  that  the  rectifying  effect  is  much  assisted 
by  the  outside  tin-foil  coating  which  surrounds  the  mercury  electrode 
and  which  is  connected  to  the  positive  terminal  of  the  lamp. — Lond. 
Elec,  November  20. 

Storage  of  i^^-Rays. — Blondlot. — An  account  of  some  observations 
made  in  connection  with  N-rays.  He  found  that  on  concentrating 
N-rays  with  a  quartz  lens  for  some  time  upon  a  calcium  screen  and 
then  taking  away  the  Auer  burner,  the  increased  luminosity  of  the 
screen  persisted  as  long  as  the  quartz  lens  remained.  The  lens,  in 
fact,  possessed  a  kind  of  invisible  N-ray  phosphorescence.  The  same 
efYect  is  shown  by  quartz  plates  as  well  as  Iceland  spar,  fluorspar 
and  glass.  The  reflective  power  of  metals  is  enhanced  by  exposure 
to  N-rays.  This  enhanced  reflective  power  also  persists  for  some 
10  or  20  minutes.  Lead  becomes  active  in  this  manner  on  both  faces, 
if  one  of  them  is  exposed  to  N-rays  for  several  hours  at  a  time.  Alu- 
minum, wood,  paper,  paraffin  do  not  store  up  N-rays,  and  the  least 
trace  of  moisture  completely  eliminates  the  effect.  Dry  pebbles  gath- 
ered in  bright  sunlight  give  out  N-rays.    The  effect  is  not  quite  analo- 
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gous    to    phosphorescence. — From    Comptcs   Rendus,    November   9; 
Lend.  Elec,  November  27. 

Absorption  of  Cathode  Roys  and  Molecular  Theories. — Lenard. — 
An  account  of  cxperinic-nts  concerning  the  absorption  of  cathode  rays 
as  a  function  of  their  velocity.  He  formulates  a  new  theory  on  the 
constitution  of  matter.-  The  ultimate  constitution  of  the  atom  he 
calls  the  dynamid  on  account  of  its  electric  field,  which  deflects  and 
arrests  the  electron  in  its  passage.  The  dynamid  may  be  regarded  as 
an  electric  doublet  whose  moment  may  vary  from  one  atom  to  the 
other.  The  atoms  of  the  different  elements  are  made  up  of  different 
numbers  of  dynamids  in  exact  proportion  to  their  atomic  weights. 
Every  dynamid  throughout  the  universe  has  the  same  mass,  but  the 
actual  volume  of  the  dynamids  constituting  a  cubic  meter  of  solid 
platinum  is  barely  a  cubic  millimetre. — From  A}in.  der  Physik.,  No. 
12;  Lond.  I'Jcc,  November  27. 

Induced  Thorium  Activity. — Von  Lerch. — A  description  of  a  series 
of  experiments  made  to  determine  the  chemical  behavior  of  the  in- 
duced radioactivity  shown  by  metals  exposed  for  some  hours  to 
Rutherford's  thorium  emanation.  He  works  on  Rutherford's  hypothe- 
sis, assuming  that  thorium  gives  rise  to  thorium  rays,  the  latter  to 
thorium  emanation,  and  this  again  to  induced  thorium  activity  by  a 
series  of  sub-atomic  transformations.  When  metals  after  exposure 
to  the  emanation  are  dissolved  in  acids,  the  radioactivity  acquired 
remains  attached  to  them  and  reappears  on  precipitating  them  from 
the  solution.  "It  may,  however,  be  detached  from  the  metals  by  elec- 
trolysis, and  made  to  precipitate  on  the  cathode."  The  author  be- 
lieves that  the  induced  activity  is  a  new  element  or  series  of  ele- 
ments, the  main  constituent  having  a  position  between  copper  and 
lead  in  the  voltage  series. — From  Ann.  der  Physik.,  No.  12;  Lond. 
Elec,  November  27. 

REFERENCES. 

Photography  by  Electric  Discharges. — An  account  of  experiments 
made  by  Leduc  in  which  electric  discharges  were  directed  on  a  sen- 
sitive plate  so  as  to  produce  designs  capable  of  furnishing  motifs  for 
ornamentation.  Some  photographs  of  very  pretty  ornamental  patterns 
thus  obtained  are  reproduced.  A  plate  coated  with  gelatino-bromide 
of  silver  is  placed  with  its  non-sensitive  side  on  a  metallic  leaf,  which 
is  connected  with  one  pole  of  a  static  machine  or  an  induction  coil. 
The  other  pole  is  connected  with  a  metallic  point,  placed  on  the  sen- 
sitive surface. — Sc.  Am.,  December  5. 

Radioactivity. — Allen. — An  illustrated  paper  in  which  he  describes 
some  experiments  and  gives  a  very  concise  review  of  the  subject  of 
radioactivity. — Lond.  Eng'ing,  December  4. 

Spinthariscopic  Phenomena. — Tommasina. — An  account  of  experi- 
ments which  confirmed  Becquerel's  contention  that  the  sparking  ob- 
served in  Crookes'  spinthariscope  is  due  to  the  cleavage  of  the  zinc 
sulphide  crystals  provoked  by  the  impact  of  a-rays. — From  Comptes 
Rendus,  November  9 ;  Lond.  Elec,  November  27. 

Magnetic  Storm. — Moureaux. — A  report  of  the  observations  made 
at  the  Val-Joyeux  Station  during  the  magnetic  storm  of  October  31. 
— From  Comptes  Rendus,  November  2;  Lond.  Elec,  November  27. 

ELECTRO-CHEMISTRY  AND    BATTERIES. 

Copper  Refinery. — Magnus. — A  fully-illustrated  account  of  an  ex- 
perimental determination  of  contact  resistances  and  current  leakages 
in  an  electrolytic  copper  refinery.  The  power  lost  in  contact  resist- 
ances appears  to  be  of  considerable  amount.  In  a  test  with  4,000 
amp.  and  a  current  density  of  11  amp.  per  sq.  ft.,  the  tank  voltage  was 
0.230,  which  was  made  up  as  follows:  The  drop  between  anode  and 
anode  bus-bar,  0.0330  volt;  drop  between  cathode  and  cathode  bus- 
bar, 0.0180;  drop  across  the  electrolyte,  0.179  volt.  The  last  figure 
includes  the  drop  across  the  layer  of  slimes  on  the  surface  of  the 
anode,  which  is  about  0.007  volt.  The  actual  eflfective  energy  is  77.8 
per  cent.,  the  energy  lost  in  contact  and  transmission  being  22.1  per 
cent.  The  results  of  tests  on  tank  leakages  are  given  in  a  drawing. — 
Electrochem.  Ind.,  December. 

Edison  Accumulator. — A  brief  editorial  note  on  Hibbert's  recent 
paper  on  the  Edison  nickel-iron  battery.  It  is  said  that  the  cell  itself 
is  undoubtedly  an  excellent  one  and  an  improvement  in  several  re- 
spects on  the  old  lead  cell,  especially  on  account  of  its  excellent  dura- 
bility. But  it  is  expensive,  and  since  lead  traction  cells  of  equal 
capacity,  weight  for  weight,  as  Edison  cells,  and  occupying  less  space, 
are  obtainable,  the  whole  matter  almost  resolves  itself  into  the  ques- 


tion whether  the  increased  durability  is  worth  the  extra  cost. — Lond. 
Elec,  December  4. 

Units,  Measurements  and  Instruments. 

Measuring  the  Form  Factor  of  Alternating  Currents. — Rose  and 
Kuehns. — An  illustrated  account  of  an  investigation  made  in  the 
German  Reichsanstalt.  The  form  factor  of  an  alternating-current 
e.m.f.  is  the  ratio  of  the  effective  to  the  mean  voltage.  For  measuring 
it  the  following  arrangement  may  be  used:  With  the  aid  of  a  revolv- 
ing-contact disc,  the  number  of  revolutions  of  which  per  second  is 
equal  to  the  frequency  of  the  alternating  current,  there  is  impressed 
upon  the  measuring  instrument  oiily  one-half  of  the  alternating- 
voltage  wave  in  each  period,  so  that  voltages  all  of  the  same  direction, 
are  impressed  on  the  instrument;  while  in  the  other  half  period  (in 
which  the  sign  of  the  e.m.f.  is  reversed)  the  instrument  is  without 
current.  In  this  way  a  pulsating  direct  current  is  supplied  to  the 
instrument  and  the  mean  value  of  this  pulsating  direct-current  volt- 
age is  equal  to  one-half  the  mean  alternating-current  voltage.  For 
measuring  the  mean  value  of  the  pulsating  direct-current  voltage,  a 
wattmeter  was  first  used  as  will  be  described  below,  because  it  was 
considered  unwise  to  use  the  commercial  D'Arsonval  voltmeter 
for  direct  current,  since  on  account  of  inductive  action  it  might  have 
given  wrong  results.  Comparative  measurements,  made  afterwards 
with  a  wattmeter  and  a  voltmeter,  gave,  however,  identical  results. 
If  the  wattmeter  is  used  for  measuring  the  voltage,  the  voltage  coil 
is  connected  to  the  pulsating  e.m.f.,  while  the  main  current  coil  is 
supplied  with  a  constant  auxiliary  direct  current.  The  wattmeter  is 
thus  changed  into  a  voltmeter  and  can  be  calibrated  as  such  with 
constant  auxiliary  current.  By  dividing  the  effective  voltage  found 
by  an  ordinary  alternating-current  instrument,  by  the  double  mean 
value  indicated  by  the  wattmeter,  the  form  factor  is  found. — Elek. 
Zeit.,  December  3. 

references. 

Cable  Capacity. — Kath.— A  communication  in  which  the  author 
refers  to  a  recent  publication  of  Flenjing  on  the  measurement  of  cable 
capacity  and  gives  an  accoimt  of  some  older  mathematical  investiga- 
tions of  his  own  on  this  subject. — Lond.  Elec,  November  6. 

Testing  Rail  Bonds. — See  the  abstract  under  "Traction." 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraph  Transmitters. — De  Forest. — An  article  in  which 
the  author  says  that  throughout  the  various  attempts  which  have  been 
made  to  approximate  in  wireless  telegraphy,  even  remotely,  something 
of  the  accuracy  in  resonance  effects  so  well  known  in  acoustics,  suffi- 
cient attention  has  not  been  shown  to  the  necessity  for  generating  at 
the  transmitter  a  long  train  of  but  slightly  damped  oscillations.  The 
rapid  damping  of  the  transmitter  oscillations  are  due  generally  to  two 
causes:  First,  that  from  losses  due  to  radiation  from  the  antenna 
(which  are  considered  useful  and  necessary),  and  second,  from  losses 
resulting  from  leakage,  heat  and  dielectric  hysteresis,  which  are  detri- 
mental to  an  extent  little  appreciated.  Of  leakages  from  the  antenna 
there  will  always  be  a  certain  amount.  Through  insulation,  especially 
at  the  top  of  the  mast,  and  from  all  guy  ropes,  is  strongly  advocated. 
A  petticoat  insulator  giving  large  and  dry  surface  insulation,  ought 
to  intervene  between  antenna  and  its  support.  Mechanical  reasons 
render  it  advisable  to  use  steel  guys  for  the  mast;  but  if  these  be 
completely  insulated  from  the  antenna  the  leakage  to  them  through 
damp  air,  and  indirectly  by  currents  induced  in  them,  renders  it 
necessary  to  cut  these  guys  into  several  short  lengths,  connected  to- 
gether by  strain  insulators  (ropes  with  dead  eyes  or  porcelains)  and 
to  most  carefully  insulate  from  earth  at  the  bottom.  In  damp  weather 
rope,  especially  if  untarred,  is  but  little  better  than  wire.  If  the  air 
is  moist  or  a  heavy  fog  prevails,  the  invisible  brush  leakage  from 
the  antenna  into  this  semi-conducting  medium  gives  the  eflfect  of  a 
large  fictitious  capacity  between  antenna  and  earth,  greatly  increasing 
its  natural  period  of  oscillation,  and  requiring  readjustment  of  the 
constants  of  the  closed  resonator  circuit  if  it  is  intended  to  keep  this 
and  the  antenna  circuits  in  syntony.  This  apparent  additional  ca- 
pacity is  largely  fictitious  and,  as  a  leakage,  represents  a  large  hys- 
teresis loss,  not  recoverable,  but  producing  additional  damping  to  the 
oscillation.  The  same  phenomenon  exists  even  to  a  greater  degree 
in  the  condensers  them.selves.  In  any  Leyden  jars  or  glass  plate 
condensers  in  air,  vivid  brushes  are  observed  extending  for  an  inch 
or  more  at  the  edges  of  the  tin-foil.  The  correct  practice  calls  for 
the  suppression  of  all  brush  losses  at  every  cost,  and  the  employment 
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oi  oil,  or  cuiuli-iiMr.>  olliciwi^c  scaled  uiiil  MilliciiMitly  biilUj,  lu  (juc 
raiuisite  safety  with  capacity.  I'lic  Lcydcn  jar  is  tlic  elciiiciii  cm- 
ployed  in  wirclciis  telegraphy  which  is  least  suited  to  its  task.  The 
niiiuuiit  of  inductniice  existing  in  a  battery  ot  Lcydcn  jars,  when 
these  are  connected  up  us  closely  as  po.ssiblc,  is  surprising  and  little 
recognized.  In  a  battery  oi  say  10  jars  connected  in  parallel  he  has 
found  that  the  exact  method  of  connection  is  of  the  utmost  import- 
ance. The  best  arrangement  is  in  a  circle,  with  leads  from  all  of  the 
jars  of  exactly  the  same  length.  Otherwise  there  is  a  tendency  for 
a  series  of  discharges  from  the  several  jars  in  turn,  and  not  from 
the  battery  as  a  unit.  The  heating  of  the  spark-gap  terminals  is  a 
proof  of  the  losses  existing  in  the  spark.  The  wider  the  gap  the 
greater  the  loss  is  through  heating  the  column  of  air.  A  simple 
method  of  reducing  this  gap  'while  maintaining  the  requi.site  high 
potentials,  is  to  employ  a  series  of  small  gaps  between  poles  or  discs 
of  small  curvature.  There  is  nothing  in  a  liquid  dielectric,  but  con- 
siderable is  to  be  said  in  favor  of  the  spark  in  air  under  pressure,  as 
reducing  sparking  distances  and  allowing  an  especially  sudden  dis- 
ruptive break-down— a  spark  of  high  conductivity  and  slight  damping. 
— Lend.  EUc,  November  27. 

RKFERENCE. 

Tt-lrgrafhy  and  Tclrl^hony. — The  ([uartcrly  summary  of  rccenl  de- 
velopments in  telegraphy  and  telephony.  The  present  installment 
refers  to  progress  made  during  July,  August  and  September,  1903. — 
Elek.  Ans..  November  22,  26. 

Miscellaneous. 

Fiusrn  Li^ht  Cure. — Fyfe. — An  ilhisiialcd  arlicle  on  the  Finsen 
light  cure  at  the  London  Hospital.  The  following  statistics  have  been 
collected  at  the  Finsen  Institute  from  the  end  of  1895  to  1902 ;  804 
cases  of  lupus  were  treated,  of  which  412  were  entirely  cured.  The 
number  of  those  whose  cure  is  nearly  complete  with  but  slight  traces 
of  the  malady  is  192.  The  cases  still  undei;  treatment  number  117, 
of  which  01  show  an  improvement  and  26  remain  about  stationary. 
The  treatment  was  interrupted  for  ditTerent  reasons  in  83  cases,  by 
death  or  other  grave  malady  44,  and  lor  outside  reasons  23,  leaving 
but  16  whose  treatment  was  stopped  as  being  unsatisfactory.  In  the 
first  stages  of  the  disease  the  cure  is  almost  certain. — Sc.  Am.,  No- 
vember 28. 

Accounts  of  Municipal  Plants. — Walmsley. — A  paper  on  depre- 
ciation and  sinking  fund  in  municipal  undertakings.  The  author 
suggests  that  depreciation  should  be  charged  in  all  undertakings 
liable  to  waste,  obsolescence  or  supersession  on  terms  quite  sufficient 
to  recoup  or  renew  the  assets  when  required,  without  recourse  at  any 
time  to  reborrowing,  repairs  being  charged  direct  to  revenue  year 
by  year,  so  as  to  maintain  the  assets  in  efficient  condition.  Longer 
periods  should  be  allowed  for  the  repayment  of  loans,  especially  in 
undertakings  of  a  permanent  character,  where  there  is  no  risk  of 
obsolescence.  Sinking  fund  should  be  charged  separately  without 
regard  to  depreciation.  All  these  matters  should  be  settled  by  a 
conference  of  all  corporations,  so  as  to  establish  a  uniform  treatment 
of  depreciation  and  sinking  fund  in  all  accounts. — Lond.  Elec,  Oc- 
tober 30. 


New  Books. 


Onde  Hertziane  E  Telegrafo  Senza  Fill  By  Oreste  Murani. 
Milan:  Ulrico  Hoepli.  341  pages,  171  illustrations.  Price,  3.50 
lire. 

Uniform  with  800  other  manuals,  scientific  and  classic,  published 
by  Ulrico  Hoepli,  of  Milan,  Italy,  is  the  present  volume,  entitled 
"Hertzian  Waves  and  Telegraphy  Without  Wires,"  by  Oreste  Mu- 
rani, professor  of  the  Physical  Institute  at  Milan. 

The  object  of  the  work,  it  is  stated  by  the  author  in  the  preface,  is 
to  present  a  simple  and  at  the  same  time  a  complete  treatise,  and 
in  this  respect  it  is  like  nearly  all  the  other  Hoepli  manuals.  In 
the  arrangement  of  the  text  three  divisions  are  made,  the  first  part 
dealing  with  the  fundamental  principles  of  electricity  and  magnetism 
in  a  manner  similar  to  the  treatment  of  these  themes  in  preparatory 
text-books  on  physics ;  the  second  part  is  devoted  to  electromagnetic 
waves  and  the  third  and  last  portion  of  the  book  is  given  over  to 
telegraphy  without  wires. 

The  different  parts  are  divided  into  chapters  and  these  finally  are 
classified  under  sub-headings.  There  is  nothing  particularly  new 
either  in  mode  of  treatment  or  subject  matter  contained  therein,  but 
every  phase  of  electromagnetic  phenomena  in  any  way  related  to 
the  principles  involved  in  wireless  telegraphy  is  touched  upon  and 
explained,  and  even  of  so  remote  a  piece  of  apparatus  as  the  storage 


battery  the  uuilior  has  thoiight  it  well  to  say  a  few  words.  In  the 
chapter  un  syntonic  system  of  radiolelegiaphy — a  fine  synonym, 
by  the  way,  for  wireless  telegraphy— i'rof.  Murani  brings  out  the 
importance  of  selective  signalling  and  confines  his  data  to  the  Mar- 
coni, Slaby-Areo  and  Itraun  systems. 

Ill  the  closing  chapter  a  review  of  the  cruise  of  the  Italian  man-of- 
war,  Carlo  Atbirla.  with  Signor  Marconi  on  board,  is  given,  and  an 
all  too  brief  a  biography  of  the  Italian  inventor  closes  the  work. 
Marconi,  according  to  his  com]>atriot,  Murani,  was  born  near  Bologna 
ill  1874,  his  motlur,  Amietta  Jamcsr<n,  of  the  well-known  and  well- 
connected  Januson  family  of  Ireland,  being  his  father's  second  wife. 
At  Livorno  the  youth  received  his  first  instruction  in  science.  Under 
Agusti  Righi,  the  young  man  continued  his  studies  and  he  was 
granted  the  use  of  the  illustrious  professor's  laboratory,  for  it  is  said 
that  Righi,  even  at  this  early  date,  determined  that  Marconi  was  no 
ordinary  student.  On  his  father's  estate  at  Partecchio,  near  the 
Apcnncncs  mountains,  Marconi  tested  his  first  wireless  telegraph,  and 
then  enlisted  the  sympathies  of  Sir  William  Henry  Preecc,  of  Eng- 
land, where  wireless  telegraphy  may  be  said  to  have  had  its  real 
beginnings.  The  history  of  both  the  inventor  and  telegraphy  without 
wires  since  those  memorable  days  are  well  known.  From  Murani's 
book  it  would  seem  that  Marconi  discovered  wireless  telegraphy  and 
Righi  discovered  Marconi. 

CONTINUOUS-CURKKNT    DvNAMOS    AND    MoTOKS    AND     TIIKIK    Co.VTKOL. 

By  W.  R.  Kelsey,  B.Sc.  New  York:  D.  Van  Nostrand  Company. 
440  pages,  225  illustrations.    Price,  $2.50. 

It  has  been  said  in  connection  with  engineering  literature  that  most 
engineers  who  are  engaged  in  practical  work  who  know  how  to  do 
things,  have  no  time  to  write  about  them,  and  those  who  have  time  to 
write  do  not  have  the  thorough  understanding  of  their  subject  that 
comes  only  from  practical  experience  with  it.  While  much  of  the 
book  under  review  gives  the  impression  that  its  author  belongs  to 
the  latter  class,  there  is  part  of  it  that  shows  familiarity  with  the 
principles  and  methods  explained. 

The  first  four  chapters  deal  with  the  fundamental  units,  principles 
and  laws  of  magnets  and  electric  currents.  The  next  four  chapters 
give  in  detail  the  principal  methods  of  winding  armatures,  with  the 
relative  advantages  and  disadvantages  of  each.  Then  comes  the 
method  of  calculating  the  dimensions  of  the  armature  core  and  the 
size  and  number  of  armature  conductors,  together  with  the  PR, 
hysteresis  and  eddy  current  losses  in  the  armature  core  and  wind- 
ings ;  and  a  numerical  example  of  an  actual  design  is  worked  out  in 
detail.  Chapters  X  and  XI  deal  with  the  mechanical  design  of  shafts, 
bearings,  brushes,  etc.  Chapter  XII  treats  of  commutation  and 
Chapter  XIII  gives  the  broad  principles  of  shunt,  series  and  com- 
pound-wound motors,  but  does  not  go  into  methods  of  design  in 
detail.  It  also  describes  various  methods  of  control  of  speed.  Chap- 
ter XIV  deals  briefly  with  various  special  classes  of  machines,  such 
as  boosters,  plating  dynamos,  etc.  Chapter  XV  gives  methods  of 
predetermining  the  characteristic  curves  of  dynamos  and  motors,  and 
the  XVIth  and  last  chapter  gives  methods  of  tests  for  magnetic  leak- 
age, heating,  efficiency,  etc. 

The  book  is  in  the  main  a  compilation  and  its  merit  must  be  weighed 
on  the  basis  of  the  author's  judgment  in  deciding  what  to  include  and 
what  to  leave  out,  and  on  his  ability  to  give  clearly  and  briefly  the 
important  parts  of  the  articles  and  books  from  which  his  informa- 
tion Vfc'as  obtained.  Judged  from  this  point  of  view  the  book  is  of 
uneven  merit.  In  the  chapters  on  fundamental  principles  of  elec- 
tricity and  magnetism  and  on  armature  winding  and  design,  the 
material  is  well  chosen,  complete  and  clear,  as  it  is  also  in  those  on 
field  magnet  and  mechanical  design. 

The  chapter  on  commutation  is  rather  involved,  being  a  mixture 
of  two  methods  of  analysis,  the  one  approximately  correct,  the  other 
entirely  incorrect.  The  first  analysis  omits  the  influence  of  the 
changing  resistances  of  the  brush  contact  surfaces,  assumes  that 
reversal  is  entirely  accomplished  by  the  lines  of  force  from  the  pole 
tip,  and  that  the  injury  to  the  commutator  is  caused  by  the  current 
jumping  across  the  gap  between  the  brush  and  the  receding  segment. 
The  fallacy  of  these  assumptions  was  first  pointed  out  in  Mr.  Thor- 
burn  Reed's  paper  on  "Sparking,  its  Causes  and  Effects,"  read  before 
the  American  Institute  of  Electrical  Engineers,  December,  1897; 
and  the  theory  then  set  forth  that  the  injury  to  the  commutator  is 
done  before  the  segment  leaves  the  brush  is  now  generally  accepted. 
The  second  analysis,  taken  from  the  paper  by  Arnold  and  Mie,  men- 
tioned on  page  288,  is  based  on  Reid's  paper  and  is  in  accordance  with 
the  now  generally  accepted  theory.    Most  of  the  constants  for  prac- 
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tical  coiiiimiiatur  dc>iKii  ;irc  iinfortiiiiatcly  based  on  ilie  incorrect 
analysis,  a  fact  uhicli  the  author  seems  to  recognize  in  his  criticism 
of  Hobart's  criterion  of  sparking  on  the  ground  that  it  assumes  a 
sine  law  of  change  of  current.  Hobart's  criterion  is,  in  fact,  of  small 
value,  since  in  any  well-designed  machine  the  variation  of  contact 
resistance,  which  follows  a  straight  line  law,  is  the  main  factor  of 
commutation,  while  Hobart's  criterion  does  not  take  this  variation 
into  account  at  all.  Messrs.  Arnold  and  Mie's  criterion  given  at  the 
bottom  of  page  289  is  correct,  and  the  chapter  as  a  whole  would 
have  had  much  more  practical  value  if  the  constants  and  curves  of 
their  paper  had  been  included  and  the  other  analysis  omitted  alto- 
gether.   The  remaining  chapters  are  on  the  whole  clear  and  sound. 

The  book  is  well  and  clearly  written,  shows  evidences  of  pains- 
taking care  to  avoid  errors  and  slovenly  statement,  and  contains  a 
fairly  complete  exposition  of  modern  methods  of  design,  although 
it  still  leaves  open  the  field  for  a  book  which  shall  give  practical 
methods  of  design,  with  the  theories  on  which  these  methods  are 
based  made  suljordinate. 


Construction  und  P  rijfung  der  Elektricitatzahler.  By  A. 
Konigswerther.  Hanover:  Gebriide  Jiinecke.  328  pages,  362 
illustrations.     Price,  9  marks. 

This  volume  on  the  construction  and  testing  of  "recording"  or  elec- 
tricity meters  shows  internal  evidence  of  careful  thought  and  thor- 
ough preparation,  and  is  far  removed  from  the  catalogue  compilation 
books  that  unfortunately  form  the  major  portion  of  the  meagre 
literature  on  this  important  subject.  A  brief  but  meaty  introductory 
chapter  points  out  by  simple  mathematical  analysis  the  principles  on 
which  all  integrating  meters  must  be  based,  the  categories  into  which 
the  different  types  must  fall,  and  the  various  schemes  of  connection 
and  combinations  required  for  the  measurement  of  energy  in  poly- 
phase circuits.  This  is  followed  by  a  long  second  section  extending 
over  two  hundred  odd  pages  on  the  constructive  details  of  repre- 
sentative instruments  of  each  class.  The  classification  is  in  itself 
good,  being  as  follows :  Registering  instruments,  i.  e.,  true  recorders 
making  records  on  charts  ;  instruments  making  periodic  summations  ; 
true  integrating  meters ;  meters  for  special  work  such  as  those  indi- 
cating the  amount  of  charge  left  at  any  time  in  accumulators  ;  and 
constructive  details. 

The  true  integrating  instruments  are  subdivided  as  follows  :  Elec- 
trochemical class,  pendulum  class,  motor  class,  induction  class,  oscil- 
lating class,  time  integrators  showing  the  length  of  time  that  current 
has  been  consumed  in  a  given  circuit,  but  not  the  energy  integral  ; 
and  special  types  like  the  thermal,  electro-pneumatic  and  others  which 
are  interesting  but  have  not  come  into  practical  use. 

The  third  and  last  section  treats  of  testing  electricity  meters.  In 
this  the  author  has  unfortunately  found  it  necessary  to  confine  him- 
self to  the  types  in  common  use  in  Germany  and  Austria,  but  much 
that  is  said  is  naturally  applicable  to  our  American  meters  as  well : 
and  the  numerous  specimen  test  record  sheets,  while  calling  in  most 
cases  for  a  thoroughness  of  investigation  and  tabulation  that  is  for- 
eign to  our  ordinary  practice,  will  be  found  by  those  who,  whether  as 
makers  or  operators,  have  to  do  with  meters  in  large  nuiubers,  to 
contain  useful  hints,  • 

Some  of  the  instruments  described,  notably  the  Aron  pendulum 
meters,  the  oscillating  meters  whose  moving  element  oscillates  in- 
stead of  rotates,  and  the  time  counters,  are  of  a  class  which,  while 
popular  abroad,  are  not  found  in  service  here,  but  the  volume  cannot 
be  said  to  suffer  in  interest  for  that  reason.  The  chapter  on  con- 
structive details  is  not  as  full  as  might  be  desired,  and  there  are  a 
few,  but  only  a  very  few,  of  the  minor  inaccuracies  that  inevitably 
creep  in  in  works  of  such  scope. 

.'Ml  in  all,  the  volume  is  a  distinctly  valuable  contribution  to  the 
art,  and  it  is  to  be  hoped  that  a  good  English  translation  will  soon 
make  its  contents  available  to  the  many  to  whom  it  will  be  of  interest. 

Important  Nebraskan  Hydraulic  Power  Project. 


A  board  of  arbitrators,  consisting  of  T.  W.  Kloman,  of  the  John 
F.  Kelly  Engineering  Company,  New  York,  and  George  H.  Kimball, 
formerly  chief  engineer  of  the  Lake  Shore,  Michigan  &  Southern 
Railroad,  appointed  recently  by  the  Fremont  Canal  &  Power  Com- 
pany, of  Fremont,  Neb.,  and  the  Nebraska  Central  Irrigation  Com- 
pany, of  Columbus,  Neb.,  which  companies  were  organized  for  the 
purpose  of  developing  water  power  for  lighting,  traction  and  general 
purposes  in  Omaha  and  other  adjacent  cities,  to  decide  as  to  which 


scheme  was  the  more  practicable,  met  in  New   York  last  week  and 
made  an  award  in  favor  of  the  Fremont  proposition. 

The  Fremont  Canal  &  Power  Company  is  incorporated  under  the 
laws  of  the  State  of  Nebraska  with  a  capital  of  $4,000,000.  The  presi- 
dent of  the  company  is  W.  J.  C.  Kenyon,  general  manager  of  the 
Union  Stockyards,  at  South  Omaha.  L.  D.  Richards,  a  Fremont 
banker,  is  also  largely  interested  in  the  enterprise.  Construction 
work  will  be  begun  in  the  early  spring.  The  contract  has  been  let 
to  the  John  F.  Kelly  Engineering  Company,  New  York.  The  power 
will  be  used  in  Omaha  chiefly.  Other  places  to  be  supplied  include 
Lincoln,  Council  Blufifs,  Fremont  and  Columbus.  The  plant  will 
have  a  24-hour  capacity  of  15,000  hp. 

It  is  proposed  to  build  a  diverting  weir,  using  the  entire  crest  for 
a  spillway,  across  the  Platte  River,  which  will  raise  the  water  about 
two  feet  above  its  normal  height,  or  to  an  elevation  of  i,33S  ft., 
United  States  geological  survey  datum.  The  site  selected  for  the 
location  of  the  diverting  weir  and  headgates  is  about  13  miles  east 
of  Columbus,  the  confluence  of  the  Loup  and  Platte  Rivers.  The 
dam  will  be  a  rock-filled  pile  dam  protected  by  a  double  row  of 
sheet  piling  on  both  the  u^er  and  down-stream  forces.  The  head- 
gates  will  consist  of  20  openings  8  ft.  by  6  ft.  6  in.  wide,  a  heavy 
plank  floor  30  ft.  wide,  and  a  pile  rock-filled  crib  10  ft.  by  4  ft.  8 
in.,  between  each  opening.  The  elevation  at  the  top  of  the  headgates 
will  be  sufficiently  high  to  guard  against  floodwater.  After  leaving 
the  headgates  the  canal  is  to  follow  an  easterly  course  across  the 
bottom  lands  of  the  Platte  for  a  little  more  than  a  mile  to  a  range  of 
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low  foothills  having  an  elevation  of  about  20  ft.  above  the  Platte 
Valley. 

At  Morse  Bluff  the  level  of  the  canal  will  reach  an  elevation  of 
about  60  ft.  above  the  Platte  River,  and  at  this  point  the  higher 
foothills  or  bluffs  turn  sharply  to  the  south.  From  Morse  Bluff 
to  Cedar  Bluff,  a  distance  of  9  miles,  the  canal  is  to  be  located 
mainly  either  near  the  top  or  on  the  top  of  the  first  bench  above  the 
valley.  This  bench  has  an  elevation  of  from  50  to  75  ft.  above  the 
Platte  Valley.  At  the  twenty-second  mile  the  canal  is  to  turn  to 
the  south  and  to  flow  along  the  foothills  for  about  two  mlies,  when 
it  will  turn  sharply  again  to  the  north  and  cross  the  low  foothills, 
which  divide  the  Silver  Creek  watershed  from  the  watershed  of  Elm 
Creek,  and  terminate  on  a  large  reservoir  to  be  built  at  Elm  Creek. 
The  canal  will  be  25  miles  long.  Especial  attention  is  to  be  paid  to 
securing  the  most  direct  alignment  possible.  At  the  headgates  the 
level  of  the  bottom  of  the  canal  will  be  the  same  as  the  level  of  the 
bottom  of  the  Platte  River.  This  will  give  a  water  depth  of  six 
feet  in  the  canal  at  this  point. 

In  e.xcavation  the  practice  in  Nebraska  is  to  cut  the  slopes  nearly 
vertical  in  order  to  keep  as  much  water  off  them  as  possible.  In  order 
to  keep  the  water  from  slopes,  a  thorough  system  of  ditches  will  be  cut 
on  the  uphill  side,  well  back  from  the  top  of  the  slope.  On  sidehill 
work  it  has  been  endeavored  to  keep  the  section  of  the  low  side  of 
the  canal  in  at  least  six  feet  of  cutting. 

Evaporation  in  the  vicinity  where  the  canal  is  to  be  built  is  about 
40  in.  annually.  This  amount  for  the  area  of  the  canal  and  reservoir 
gives  24  c.f.s.  loss.  Running  along  the  foothills  as  the  line  of  the 
canal  w^ill  do,  nearly  all  the  water  courses  will  be  crossed  at  right 
angles.  The  larger  of  these  water  courses  it  is  proposed  to  take 
under  the  canal  bymeans  of  iron  pipe  culverts.  At  the  smaller  water 
courses  and  where  the  bottom  of  the  draws  crossed  are  below  the 
grade  of  the  bottom  of  the  canal,  it  is  proposed  to  lead  these  water 
courses  directly  into  the  canal.  The  Elm  Creek  reservoir  is  to  be 
formed  by  building  a  dam  across  the  mouth  of  Elm  Creek  near  the 
point  where  it  empties  into  the  south  branch  of  the  Platte  River. 
This  will  give  a  head  of  125  ft.  and  will  impound  870  acres.  A  draw- 
off  culvert  is  to  be  built  through  the  bottom  of  the  canal  and  on  the 
east  side  through  a  section  of  the  concrete  core  wall.  The  penstocks 
are  to  be  placed  at  such  an  elevation  as  will  enable  21  ft.  in  the  depth 
of  the  reservoir  to  be  used.     A  masonry  spillway  is  to  be  constructed 
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about  ihrrc  i|ii:irlcis  o|  a  mile  wiM  ol  ilic  >l,iiii  sitf.  (livirliiiK  ilic 
Hood  water  back  into  tbi-  I'l.itu-  Uivcr.  Scparalcil  from  tbc  Kim 
Creek  watcr>heil  by  a  riilK'"  whose  liiRlicst  elevation  is  i.jOs  ft.,  is  tin- 
I'ocoho  watershed.  A  dam  is  to  he  hiiilt  on  this  watershed.  It  will 
be  about  70  II.  hiRli  and  .i.ioo  ft.  Ioiir  and  will  impound  i.joo  acres. 
The  rocolio  watershed  is  very  small  and  this  reservoir  is  to  be 
!«iipplied  throuKh  n  eanal  cut  between  it  and  the  l-llin  Creek  rcitcrvoir, 
the  level  of  the  bottom  of  the  canal  to  be  siich  as  will  enable  21  ft. 
of  this  reservoir  to  he  drawn  from.  The  canal  is  calculated  lo 
deliver  to  the  reservoir  1,600  c.f.s.  This  amount  of  water  actiiiK 
under  a  head  of  125  ft.  rating  the  water  wheels  at  80  per  cent  elVi 
ciency  will  Rive  at  the  wheel  i8,i(x)  .'4-hour  hp.  or  ^(>.^io  i.'-hour  hp 
TakiiiK  into  account  the  losses  in  Kcnerators,  transformers  and  line, 
the  eiiKincers  expect  to  be  able  to  deliver  14.6JO  J4-hour  hp,  or  2<;,- 
340  1 2-hour  hp  at  Omaha. 

Tile  power  house  is  to  be  located  on  the  plateau  about  400  fl.  east 
of  Kim  Creek  on  the  south  bank  of  the  .south  branch  of  the  I'latte 
River.  The  hydraulic  installation  will  consist  of  eight  6,000-hp  units. 
Kach  unit  will  consist  of  two  wafer  wheels  cou|)led  to  the  same  shaft 
and  running  at  a  speed  of  400  r.p.m.  The  penstocks  arc  to  lead 
directly  from  a  concrete  forebay  in  the  Klin  Creek  dam  and  arc  to 
be  8  ft.  6  in.  in  diameter.  The  velocity  of  the  water  at  full  gate 
during  times  of  overload  will  be  about  10  ft.  per  second.  Draught 
tubes  will  be  used  discharging  directly  into  .1  concrete  tailrace  to 
be  built   underneath    the   [/>\ver   house.     This   tailrace   will   discharge 


frame  ul  galvaiu/ed  iliaiiiiel  iron,  making  the  construction  practically 
water  and  Arc-proof.  The  cuts  show  a  kinglc  letter  "N"  ready  to  put 
on  the  frame,  and  a  back  view  of  a  plate  wired  rea<ly  lo  put  into 
place.  The  eiiamiling  of  the  plates  is  done  at  such  a  high  lemper- 
atiire  that,  when  tiiiislird,  the  enainel  is  practically  gloss  fused  into 

steel.  This  process  assures  an  incflfacc- 
able  color  and  finish.  1°liat  part  of  the 
plate  be.'iring  the  letter  is  raised  al>out 
two  inches  above  the  other  porlion.  An 
iirnamented  border  gives  a  finished  ap- 
pf.ir.nice  to  the  sign.  The  most  popular 
Mii'lhod  of  hanging,  as  shown  in  llie  cut, 
IS  to  use  galvanized  chain  and  turn- 
biiskles  with  ornamental  wall  brackets. 

The  attractive  features  to  central  sta- 
lion  men  lie  in  the  fact  that  when  a  sign 
In  liirned  back  to  them  the  plates  may 
be  taken  oflf  and  ili.ii  they  can  be  used 
ill  making  ii|>  other  ^igiis.  This  is  a 
I'he.'ip  operation  and  re<luces  the  chance 
of  loss  due  to  unproductive  stock  on 
hand,  to  a  minimum. 
.'\  great  many  of  these  signs  have  made 
llicir  appearance  in  Chicago  this  fall  and  are  rapidly  pushing  their 
w.iy  into  other  cities.     The  writer  passed  through  the  shops  of  the 
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directly  into  the  south  branch  of  the  Platte  River,  whose  channel 
will  be  cut  back  to  the  face  of  the  power  house. 

The  electrical  installation  will  comprise  eight  3,200-kw,  6o-cycle 
generators  having  an  overload  capacity  of  25  per  cent.,  coupled  di- 
rectly to  the  water  wheel  shafts  by  means  of  a  flexible  coupling. 
The  initial  installation  provides  for  six  of  these  machines,  one  of 
which  will  be  held  in  reserve.  These  five  generators  will  have  a 
capacity  of  16,000  kw,  which  at  times  of  overload  can  be  increased 
to  20,000  kw.  The  generators  are  to  be  connected  to  step-up  trans- 
formers raising  the  voltage  to  about  40,000  volts.  This  line  voltage 
is  to  be  again  reduced  at  Omaha,  32  miles  distant,  to  correspond  with 
the  voltage  used  in  the  city  service.  The  pole  line  will  be  a  double 
one,  carried  on  a  private  right  of  way,  and  is  calculated  for  a  line 
loss  of  y'/i  per  cent.  Two  switching  stations  are  to  be  installed  be- 
tween the  power  house  and  the  sub-stations  at  Omaha. 

The  entire  system  is  expected  to  be  in  active  operation  inside  of 
two  years.     It  will  entail  an  expenditure  of  about  $3,500,000. 


Electric  Sign  Progress. 


The  Federal  Electric  Company's  new  porcelainized  steel,  sectional, 
lamp  letter  sign  is  the  result  of  much  study  and  experience,  having 
been  designed  by  central  station  men.  This  new  sign  is  made  up  of 
standard  size  plates,  each  bearing  a  single  white  letter  on  a  royal 
blue  background,  with  the  lamp  sockets  arranged  in  the  outline  of 
the  letter.  The  accompanying  cut  of  a  "Drugs"  sign  shows  the  idea. 
The  plates  making  up  the  complete  sign  are  securely  screwed  to  a 


FIG.   3. — METHOD  OF  HANGING. 

company,  at  76  Market  Street,  Chicago,  a  few  days  ago,  and  watched 
the  simple  work  of  construction  and  testing  with  a  great  deal  of 
interest.  Each  sign  is  inspected  by  the  city  authorities  and  assembled 
to  fit  the  requirements  of  the  Board  of  Fire  Underwriters. 


Floor  Outlet  Box. 


In  modern  electrical  construction  work  there  is  a  growing  tendency 
to  place  electric  light,  telephone  and  bell  wires  in  iron  conduit,  and 
the  need  of  first-class  floor  outlet  boxes  for  such  work  has  long  been 
felt.  The  engineers  of  the  General  Incandescent  Arc  Light  Company 
long  since  designed  and  patented  a  universal,  interchangeable  floor 
outlet  box,  at  all  times  water-tight  whether  in  use  or  not.  The 
company  has  still  further  improved  its  standard  floor  outlet  box  by 
having  all  parts  stamped  and  drawn,  thus  insuring  a  perfect  fit,  re- 
ducing the  weight,  and  lessening  the  cost  of  production.  This  box 
has  been  approved  by  the  National  Board  of  Fire  Underwriters. 

The  lower  body  of  the  outlet  box,  Figs,  i  and  2,  is  drawn  from 
J^-in.  cold  rolled  steel  of  the  best  grade,  in  one  piece.  The  collar 
is  also  made  of  the  same  material  in  one  piece.  The  threaded  portion 
is  arranged  to  give  an  adjustment  of  one  inch,  as  shown  in  Fig.  i, 
so  that  the  depth  of  the  box  may  be  lengthened  from  four  inches 
to  five  inches,  and  remain  perfectly  level  after  once  being  set  in 
position.  The  top  plate  is  made  of  heavy  brass.  It  is  fastened  to 
the  iron  collar,  a  rubber  gasket  being  placed  between,  which  insures 
a  water-tight  connection.  The  exposed  portion  has  a  polished  brass 
finish,  and  the  steel  body  is  heavily  japanned,  inside  and  out. 
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This  floor  outlet  box  is  especially  adaptable  in  construction  work 
for  bringing  wires  to  floor  outlet  boxes  for  connecting  electric  lights, 
electric  fans,  push  buttons  or  telephones  located  on  tables,  desks, 
counters  or  show  cases,  as  will  be  readily  observed  by  referring  to 
Fig.  2. 


FIG.    I. 


1  LOOK   OUri.Ki    M0\, 


.\mong  its  special  features  which  will  be  appreciated  by  engineers 
and  construction  men  are  that  it  is  strong  and  substantial,  it  will 
not  sink  in  the  floor  when  subjected  to  heavy  weight;  adjustability 
with   respect  to  floor  level,  saving  wircnicii's  time;  adjustment   can 


KIG.  2. — OUTLET  BOX  IN  USE. 

be  made  after  a  floor  is  laid,  and  it  is  accessible  after  being  installed, 
the  parts  being  held  together  by  standard  machine  screws ;  it  is  not 
liable  to  injury  for  the  reason  that  the  flexible  cord  comes  from  the 
side  of  the  outlet  nozzle,  where  it  cannot  be  stepped  on  and  the  in- 
sulation crushed  or  injured;  it  is  not  necessary  to  detach  cord  when 
floors  are  swept  or  scrubbed,  and  the  boxes  can  be  installed  cheaply 
because  the  lower  stamped  body  is  set  in  the  building  before  the 
floor  is  laid. 


If  it  is  desired  not  to  use  cords  from  the  nozzle  at  floor  level,  one- 
half-in.  plain  iron  conduit,  or  conduit  'encased  in  polished  brass 
tubing,  can  be  screwed  into  the  }/2-in.  gas  pipe  thread  in  the  floor 
plate  and  extended  to  the  under  side  of  a  desk,  table,  counter  or 
showcase.  When  placed  between  two  or  more  desks  or  tables,  as 
shown  in  Fig.  2,  a  two,  three  or  four-outlet  cluster  can  be  attached  to 
the  pipe  extension  and  connected  by  two  or  more  flexible  cords  and 
attachment  plugs  for  operating  electric  fans  or  lights  on  two  or 
more  desks. 


Polishing  and  Grinding  Motors. 

In  a, great  variety  of  industries  small  motors  are  now  needed  for 
buffing,  polishing  and  grinding  purposes,  and  manufacturers  of  silver, 
copper,  brass  and  other  metal  wares  are  continually  making  new  de- 
mands for  apparatus  of  this  character.  We  illustrate  herewith  the 
neat  and  handy  appliances  put  on  the  market  by  the  Connecticut 
Dynamo  &  Motor  Company,  of  526-530  West  Twenty-fifth  Street, 
New  York  City.  As  will  be  noted,  the  motors  are  of  compact  form. 
with  unusually  long  shafts,  which  allow  large  and  irregularly  shaped 
pieces  to  be  polished  easily.  The  motors  are  of  the  bipolar  type  and 
are  completely  enclosed,  dust  and  moisture-proof.  The  armature, 
field  coils  and  working  parts  arc  completely  protected  from  dust, 
moisture  and  other  foreign  substances.  The  armature  cores  are  built 
up  of  laminated  sheet-iron  stampings  mounted  directly  on  the  shaft. 
The  winding  is  carefully  insulated  from  the  core,  and  every  precau- 
tion is  taken  to  have  the  insulation  resistance  between  windings  and 
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core  a  maximum.  The  shaft  projects  considerably  beyond  the  bear- 
ings and  the  wheels  are  mounted  directly  on  the  shaft.  For  special 
requirements,  extra  shaft  extensions  are  provided. 

Each  polishing  motor  shaft  is  made  with  a  taper  thread  at  both 
ends  on  which  the  buffing  wheels  are  mounted  :  and  each  grinding 
motor  has  its  extension  shaft  at  each  end  fitted  with  check  plates  and 
clamp  nuts,  All  the  motors  are  supplicrl  with  automatic  starting 
boxes,  having  "no-voltage"  release.  The  motors  can  be  had  with  a 
floor  column  of  hollow  iron  casting  and  a  cast-iron  drip  pan,  the 
starting  rheostat  and  all  electrical  connections  being  mounted  inside 
the  column,  which  has  a  door. 


Large  Mexican  Contract  for  Centrifugal  Pumps. 

The  International  Steam  Pump  Company  has  just  been  awarded 
the  largest  contract  ever  placed  for  high-lift  centrifugal  pumps.  The 
contract  calls  for  eleven  machines  to  be  electrically  operated.  They 
will  be  installed  in  Mexican  mines  for  drainage  purposes. 

Pumps  of  this  class  consist,  roughly  speaking,  of  a  paddle  wheel 
or  impeller  revolving  at  high  speed  in  a  suitable  casing,  the  water 
entering  at  the  axis  and  being  expelled  by  centrifugal  force  at  the 
periphery.  Heretofore,  however,  such  pumps  have  been  used  for 
heads  of  only  10  to  20  feet.  The  pumps  now  ordered  will  have 
heads  ranging  from  85  to  560  ft.,  and  their  capacities  are  to  vary  from 
100  to  1,500  gallons  per  minute.  The  direct-connected  motors  will  be 
built  by  the  General  Electric  Company.  They  will  be  of  various  sizes 
up  to  200  hp.  The  Brooklyn  plant  of  the  Henry  R.  Worthington 
branch  of  the  International  Company  will  manufacture  the  pumps. 
It  is  interesting  to  note  that  Mexico  makes  a  continual  demand  on 
this  country  for  hydraulic  apparatus. 


NEWS  OF  THE   WEEK. 
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TMK  \\'1'.i:K  in  waul  .STUI-.KT— AlilinuKli  tlicic  was  a  (11111 
lone  ill  speculation,  quietness  prevailed.  Tlic  standard  railway 
stocks,  togclher  with  such  specialties  as  Brooklyn  Rapid  Transit 
and  AmalRainatcd  Copper,  continued  to  he  the  chief  ohiec-is  of  atten- 
tion. United  States  Steel  was  also  |)roniint'nl,  anil  advanced  on  the 
short  interest  in  it  on  the  news  that  the  prices  of  steel  products  were 
to  he  Miaintained  hy  tlie  piml  'l"he  money  market  is  e.isier,  and  on 
the  whole  the  general  situation  is  favorahle.  While  lirooklyn  Rapid 
Transit  was  conspicuous  it  failed  to  regain  nnich  of  the  decline  il 
suflfered  during  the  previous  week.  The  sales  amounted  to  133,500 
shares,  at  prices  ranging  between  48J4  and  Sifi,  the  closing  quota- 
tion .being  50— a  net  gain  of  ijg  points.  Met.  St.  Ry.  did  not  figure 
to  much  extent  in  the  dealings,  only  6,700  shares  having  changed 
hands  between  121  and  iJjl.'i.  the  closing  figure  being  121. >4,  a  gain 
of  '/}.  General  Klectric  made  a  gain  of  ijj,  closing  at  1651/3,  e.\  div., 
and  was  quite  steady  throughout  the  week.  Westinghouse  Com. 
closed  at  the  highest  price  of  the  week — isS-Vji,  which  is  a  net  gain  of 
6->s  points.  Western  Union  closed  at  86  ex  div.  American  Disf. 
Tel.  and  Anieri.  Tel.  &  Tel.  are  both  lower,  the  closing  rates  being 
24' J  and  125,  respectively.  Following  arc  the  closing  quotations  of 
December  Ji  : 


NEW  YORK. 


Dec.  15  Dec.  21 

American  T«l.  .<:  Cable 8«  Wl 

A'uerioan  Tel.  &  Tel 125  125&S 

A  iiencanl>l»t.Tcl 23  24 

BrooKl.vii  U.ipiil  Transit    ..     4i»t,  50T» 

('■^mmerciai  I'able 

Klectric  H,-,il       '2:1  15 

Klectric  Bo.-.t  |)fd 4S  40 

Klectric  Leiiil  Reduction. .  .     H  H 

Electric  Vehicle B«  5X 

Klectiic  Vehicle  pfd 8  8 


Dec.  IB  Dec. 21 


184 


164 


Oencral  Klectric.   . 
Uuilson  RlvorTel. , 

Metropolitan  St.  Ry Vilii      I22!< 

N.  E.  Elec.  Veh.Tms 

N.  Y.  &  N.  J.  Tel 

Marconi  Td 

Westem  Union  Tel 

Westinuhouse  com 15B)t      157 

Westinghouse  pfd 185         IRO 


BOSTON. 

Dec.  15   Dec.  21                                                     Dec.  16  Dec.  21 

American  T.I.  S  Tel     ...      IU%       r.'B'4  Western  Tel.  &  Tel.  pfd....    19H  *81 

rumlwrland  Telephone *115        *llj  Mexican  Telephone IH  IJ* 

Ellson  Elec.  Ilium 231           220  New  Kneland  Telephone  .   .   122  122 

General  Electric 163          l«o  Mass.  Elec.  Ky 18«  18 

Western  Tel.  &  Tel  7«          Ti>  Mass.  Elec.  By.  pfd 7«  75 

PHILADELPHIA. 

Dec.  IS  Dec.  21                                                    Dec.  15  Dec. 21 

American  Railways 42)t        43  Phila.  Traction 

Elec.  Storage  battery  .     ...      53           54  Phila.  Electric  6H  6 

Elec.  atoratte  Battery  pfd.       63           54  Phila.  Rapid  Trans lOH  S>H 

Elec.  Co.  of  America 8  S 


CHICAGO. 


Central  Union  Tel. 
Cnicatfo  Kdiaon. . . . 
Ctticaxo  City  By... 
Chicago  Tel.  Co  ... 
National  Carbon  . . 


Dec.  15   Dec.21 

'.'..'.  15i>«        180 
'.".'.     20  20 


Dec.  15  Dec.  21 

National  Carbon  pfd 80  il2 

MetropolitiinElev.com 16  II! 

Union  Traction  6  m 

Union  Traction  pfd 25  25)* 

•.\sked 

MASSACHUSETTS  ELECTRIC— The  Massachusetts  Electric 
Companies  has  issued  its  fourth  annual  report,  showing  gross 
$6,333,910,  net  $2,178,002,  and  dividends  of  $840,232,  with  $1,331,147 
charges,  leaving  a  surplus  of  $6,623.  President  Gordon  Abbott 
says:  "As  a  result  of  the  considerable  amount  of  new  construc- 
tion done  in  1902  for  the  purpose  of  connecting  various  existing 
lines,  little  work  of  that  kind  has  been  done  during  the  past  year,  but 
very  important  improvements  have  been  carried  out  both  to  the 
equipment  and  to  the  power  houses.  Thus  during  the  fiscal  year 
the  following  amounts  have  been  expended:  Cars  and  electrical 
equipment,  $906,000;  reconstruction  of  track,  $468,000;  power  sta- 
tions, $910,000;  reconstruction  of  cars,  $93,000;  land,  buildings  and 
engineering,  $193,000;  total,  $2,570,000;  spent  for  new  roadway  and 
new  tracks,  $460,000.  During  the  year  164  new  cars  were  purchased, 
of  which  132  were  equipped,  25.5  miles  of  track  were  reconstructed 
with  new  and  heavy  rail,  44.8  miles  of  new  feed  wire  and  2^  miles 
of  underground  feeder  were  built  and  8,500  hp  new  machinery  in- 
stalled. Besides  this  the  new  station  at  Newport,  with  2,100  hp  of 
turbine  generators  was  practically  completed  and  the  new  station 
at  Quincy  Point,  with  room  for  15,000  hp  of  turbine  generators,  was 
pushed  forward  rapidly,  so  that  it  may  be  expected  to  be  ready  for 
its  electrical  equipment  by  February  I.  The  sum  of  $145,000  has 
been  written  off  to  cover  the  release  of  a  considerable  amount  of  old 
and  ineffective  machinery  made  necessary  by  the  new  improvements. 
Since  your  trustees  accepted  the  trust  four  years  and  a  half  ago. 
the  records  show  that  during  that  period,  and  leaving  out  of  account 
all  new  construction,  75  miles  of  track  have  been  reconstructed  with 
either  75-pound  tee  or  90-pound  girder  rail — 267  miles  of  new 
feeder  wire  have  been  strung — 123  cars  reconstructed  and  increased 


in  size  and  6j|   cars  :iiid  mihw  plows  added,  and   1,064  new  niolom 
and  e(|uipmriits  purchased." 

CHICAGO  ELEVATED  LINES  MAKIC  GAINS.— The  South 
.*^i<lr,  the  Nnrihwrstcrn  and  the  Metropolitan  Railway  Companies 
have  issued  November  traflic  reports,  and  all  make  excellent  shnw- 
iiigs.  In  point  of  gains,  the  Alley  "L"  leads  the  list.  A  considerable 
(lercentage  of  the  increase  is  directly  attributable  to  the  strike  on 
the  surface  lines,  which  diverted  traflic  to  the  Alley  "L"  during  the 
last  two  weeks  in  the  month.  I'Vom  November  12  to  November  25, 
inclusive,  the  average  daily  trafTic  was  206,000.  This  exceeded  by 
10  per  cent,  any  like  period  dining  i8<;3,  the  World's  I-'air  year.  The 
li.inner  day  for  the  nioiuh  was  November  14.  when  229,535  passengers 
were  carried.  The  Northwestern  Elevated  made  the  second  best 
•showing  for  the  month,  a  daily  average  of  71,422  passengers,  as 
ciimpared  with  67,236  during  November  of  last  year,  an  increase  of 
').-'3  per  cent.  In  the  case  of  the  Metropolitan  Elevated,  the  daily 
.i\erage  for  the  month  showed  an  increase  of  3.5  per  cent.,  as  com- 
p.ired  with  the  corresponding  period  of  last  year.  The  daily  aver- 
.ige  this  year  was  114.148  passengers,  as  against  110,189  the  previous 
\car 

DIVIDENDS. — The  regular  quarterly  dividend  of  i}i  per  cent,  on 
the  stock  of  the  New  \nrk  Metropolitan  Street  Railway  Company 
will  be  paid  January  15  The  tlirectors  of  the  American  Telephone 
&  Telegraph  Company  have  declared  a  regular  quarterly  dividend  of 
1V2  per  cent.,  and  an  extra  of  J4  per  cent.,  payable  January  15.  In 
accordance  with  the  provisions  of  the  lease  of  the  West  End  Street 
Railway  Company  to  the  Boston  Elevated  Railway  Company,  a  semi- 
annual dividend  rental  of  $2  per  share  will  be  paid  on  West  End 
Street  Railway  Company  preferred  stock  January  i.  Electric  Stor- 
age Battery  directors  have  declared  a  regular  quarterly  dividend  of 
iH  per  cent,  on  the  capital  stock,  payable  January  2.  A  dividend  of 
75c.  per  share  has  been  declared  on  Reading  Traction,  payable  to 
stock  of  record  on  December  19.  The  St.  Joseph  Railway,  Light, 
Heat  &  Power  Company  has  declared  the  regular  quarterly  dividend 
of  iJ4  per  cent,  on  its  preferred  stock. 

CRANE  CHRISTMAS  CASH.— The  Crane  Company,  of  Chi- 
cago, will  distribute  $250,000  among  its  employes  this  year.  The 
money  will  be  divided  before  Christmas  Day  among  5,000  persons. 
All  the  men  and  women  who  have  been  laid  off  in  the  course  of  the 
year,  whether  in  the  company's  employ  now  or  not,  will  be  remem- 
bered. There  are  about  500  of  these,  many  of  whom  are  now  at  work 
for  other  establishments.  The  money  will  be.  distributed  on  the  ratio 
of  time  worked  during  the  year.  Last  year  Mr.  Crane  gave  each  em- 
ployee S  per  cent,  of  his  yearly  wage.  The  amount  to  be  distributed 
this  year  is  considerably  in  excess  of  that  of  any  previous  year,  partly 
because  the  company  has  1,000  more  employees  than  it  had  a  year 
ago,  and  partly  because  of  the  prosperous  conditions  that  have  pre- 
vailed. 

CONN.  RAILWAY  &  LIGHTING— The  Connecticut  Railway 
&  Lighting  Company  reports  as  follows  for  the  year  ended  June  30, 
1903: 

1903-  1902.  Changes 

Gross    $1,048,239         $1,106,868     Dec.       $58,609 

Expenses- 819,091  668,454     Inc.         150,637 

■N'et     $229,168  $438,414     Dec.     $209,246 

Other  income    180,374  167,953     Inc.  12,421 

Total  income   $409,542            $606,367     Dec.     ^196,825 

Charges,  taxes,  etc 527.905               518,553     Inc.            9,352 

♦  — 

Deficit     $118,363  Sur.$87,8i4     Inc.      $206,177 

CHICAGO  AUTOMATIC  TELEPHONE.— The  Automatic 
Telephone  Company,  controlled  by  the  same  interests  which  wii; 
operate  the  Illinois  Tunnel  Company,  is  to  be  pushed  ahead  as  swiftly 
as  new  capital  will  assist  it.  Within  the  month,  the  officials  say, 
the  capital  stock  is  to  be  increased  from  $3,000,000  to  $5,000,000.  All 
the  new  stock  has  been  subscribed  for  and  none  will  be  offered  in 
open  market. 

BOSTON  EDISON  INCREASE.— The  stockholders  of  the  Edi- 
son Electric  Illuminating  Company,  of  Boston,  at  a  special  meeting, 
have  voted  to  increase  the  capital  stock  to  104,491  shares  by  issuing 
9,500  additional  shares  at  $200  a  share,  as  authorized  by  the  Gas 
Commissioners.  The  company's  business  grows  so  rapidly  as  to  need 
about  ten  per  cent,  new  money  added  to  its  capital  every  year,  to  pro- 
vide new  plant  and  general  equipment.    The  price  is  $200  per  share. 
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Commercial  Intelligence. 

TlIK  WEEK  IN  TRADE.— According  to  reports  reeeived  by  the 
mercantile  agencies,  holiday  and  retail  business  is  seasonably  active ; 
wholesale  and  jobbing  trade  is  correspondingly  quiet,  and  manu- 
facturing industry  is  slack.  Several  encouraging  features  are  noted. 
There  is  no  car  conjestion  this  year  to  hamper  the  operations  of  the 
railroads,  which  are  handling  the  current  excellent  business  of- 
fered with  profitable  results,  as  demonstrated  by  the  fact  that  the 
gross  earnings  for  the  first  half  of  December  will  probably  show  an 
aggregate  gain  of  about  6  per  cent,  as  compared  with  an  increase  of 
4  per  cent,  in  November.  It  is  particularly  noteworthy  that  these 
advances  follow  heavy  gains  in  currcsponding  periods  for  the  past 
eight  years.  Clearings  show  contractions  at  most  leading  centres, 
and  failures  are  about  normal  in  number.  "The  export  trade  of  the 
'.-ounlry  is  finishing  better  than  the  earlier  outlook  indicated,"  says 
Bradslrcet's.  "owing  to  the  large  exports  of  cotton.  November's 
export  trade  was  the  second  largest  month's  total  on  record ;  that  for 
eleven  months  exceeds  a  year  ago  by  nearly  $100,000,000,  and  points 
to  an  aggregate  of  exports  not  far  from  $1,458,000,000.  With  im- 
ports of  about  $1,000,000,000,  the  year's  total  foreign  trade  will  far 
exceed  any  previous  year.  The  reciprocity  treaty  with  Cuba  bids  fair 
to  give  American  cotton  manufacturers  an  outlet  not  previously  had 
for  nearly  $6,000,000  of  goods."  The  iron  trade  is  still  optimistic, 
and  makers  of  finished  products  are  apparently  firm  in  their  views 
and  prices.  Machinery  manufacturing  is  dull  in  the  East.  The 
metals  are  all  strong,  and  building  material  is  quite  active,  and  is 
likely  to  so  continue  into  the  spring,  judging  from  permits  issued 
at  leading  cities.  Increased  expenditures  for  public  improvements 
next  year  give  hope  of  great  engineering  activity,  and  of  large  con- 
sumption of  iron,  steel,  lumber,  wire  and  other  material.  In  copper 
there  was  a  slight  activity  on  export  account,  but  later  it  quieted  down. 
Purchases  for  liome  consumption  were  not  many  or  large.  The 
closing  official  prices  were:  Lake,  I2.>^@i2^c. ;  electrolytic,  i2]4-@, 
i2'/2C.,  and  casting  stock  I2l4@i2l4c.  The  business  failures  for  the 
week  ending  December  17,  according  to  Bradstreet's  compilation,  ag- 
gregated 239,  against  241  the  week  previous  and  225  the  correspond- 
ing week  last  year. 

POWER  IN  BALTIMORE,  MD.— It  is  stated  from  Baltimore, 
Md.,  that  the  completion  of  the  great  project  for  the  electrical  devel- 
opment of  the  falls  of  the  Susquehanna  River,  on  the  Niagara  plan, 
is  now  assured  by  the  fact  that  Anthony  N.  Brady,  of  New  York, 
and  associates  have  taken  over  $1,000,000  stock  in  the  United  Electric 
&  Power  Company,  of  Baltimore,  controlling  the  lighting  of  that 
city.  Plans  for  the  power  plant  at  Conowingo,  on  the  Susquehanna, 
have  been  completed,  and  routes  for  the  cables  to  Baltimore,  Havre 
de  Grace,  Elkton  and  other  towns  in  Maryland,  Southern  Pennsyl- 
vania and  Delaware  have  been  laid  out.  There  will  be  a  number 
of  changes  in  the  directorate  of  the  United  Electric  Light  &  Power 
Company  by  January  1.  The  new  interests  in  the  company  have 
tendered  the  presidency  to  S.  Davies  Warfield,  president  of  the  Con- 
tinental Trust  Company,  who  conducted  the  negotiations  with  Mr. 
Brady.  There  are  now  tive  vacancies  in  the  board  of  directors,  and 
Mr.  Brady,  with  three  of  his  associates,  will  fill  four  of  these.  Mr. 
Brady  will  also  become  a  member  of  the  executive  committee  of  the 
company,  which  will  be  increased  from  five  to  seven  members.  The 
present  executive  committee  is  composed  of  S.  Davies  Warfield, 
William  T.  Dixon,  Thomas  J.  Hayward  and  Francis  E.  Waters. 
The  dissolution  of  the  syndicate  holding  the  $2,000,000  common  stock 
of  United  Electric  Light  &  Power  Company,  and  owning  tlfe  Mount 
Washington  l''lcctric  Light  &  Power  Company,  will  mean  a  distribu- 
tion of  these  securities  to  the  new  owners.  The  investment  of  the 
New  York  interests  in  the  Susquehanna  project  will  probably  be  $10,- 
000,000.  It  is  proposed  the  works  can  be  completed  in  1905  to  supply 
40,000  hp  to  Baltimore, 

SOME  C,  &  C.  ORDERS.— The  C.  &  C.  Electric  Company,  143 
Liberty  Street,  New  York,  has  taken  a  contract  for  a  75-kw,  belted 
generator  and  75-hp  of  motors,  five  in  number,  and  varying  in  capa- 
city from  5  hp  to  35  hp,  for  installation  in  the  Britton  Leather  Com- 
pany tanneries,  now  under  construction  at  Brewer,  Me.  A  30-kw, 
direct-connected  generator  has  been  ordered  by  the  A.  D.  Granger 
Company,  White  Building,  for  the  new  Healy  Building.  The  Illinois 
Southern  Railway  Company  has  requisitioned  for  a  25-kw  generator 
and  25-hp  of  motors,  for  use  in  its  Sparta  (111.)  shops.  This  order  is 
a  duplicate  of  the  one  received  by  the  C.  &  C.  people  for  the  Chicago 
shops  of  the  company.  The  engine  will  be  shipped  by  A.  L.  Ide  & 
Sons,  of  Springfield,  111.  The  Fifth  Avenue  Estates  will  be  supplied 
with  eight  slow-speed,  C.  &  C.  motors,  varying  from  2  hp  to  15  hp, 
used  for  driving  Sturtevant  &  Blackmail  ventilators  in  a  new  office 
building.  A  75-kw,  belted  generator  is  to  be  used  for  lighting  a 
manufacturing  building  now  under  construction  in  Brooklyn  by 
Charles  E.  Ring,  38  South  Eighth  Street.  Charles  Wagner,  587 
Hudson  Street,  New  York,  has  ordered  seven  5-hp,  slow-speed  motors 


for  driving  printing  presses.  A.  &  F.  Brown  Company's  plant  at 
Elizabethport,  N.  J.,  is  to  have  further  C.  &  C.  equipment,  a  loo-kw, 
belted  generator  and  switchboard  having  just  been  ordered  for  light- 
ing and  power  purposes.  The  C.  &  C.  Company  reports  that  the  de- 
mand for  motors  to  be  installed  in  small  manufacturing  plants  in  New 
York  is  picking  up  very  materially  after  a  lengthy  stretch  of  dullness. 
A  large  number  of  orders  have  laready  been  secured  and  several 
more  are  expected  to  be  closed  shortly  after  the  holidays. 

ELECTRICAL  INSURANCE.— With  regard  to  the  recent  meet- 
ing of  the  electrical  committee  of  the  Underwriters'  National  Electric 
Association,  Mr.  C.  M.  Goddard  informs  us  officially  that  very  little 
was  done  in  the  way  of  tinkering  with  the  code.  "The  most  important 
feature  which  came  up  at  this  meeting  was  the  report  of  the  committee 
on  standardization  of  enclosed  fuse  cut-outs.  That  committee  re- 
ported that  they  had  been  able,  through  consultation  with  the  manu- 
facturers, to  obtain  an  arrangement  by  which  the  difTerent  makes  of 
such  fuses  shall  be  interchangeable,  and  not  only  that,  but  ar- 
ranged so  that  it  would  be  impossible  to  put  a  200-amp.  fuse  in  a  50- 
amp.  cut-out  block.  There  was  also  a  report  of  progress  from  the 
committee  on  requirements  relative  to  wiring  of  electric  railway  cars, 
which  would  indicate  that  through  the  conferences  being  held  with  a 
committee  appointed  by  the  American  Street  Railway  Association, 
some  satisfactory  agreement  between  the  parties  in  interest  on  this 
subject  will  soon  be  arrived  at." 

NEW  YORK  TROLLEY  MATERIAL— The  Metropolitan  Street 
Railway  interests  are  proposing  to  change  over  to  electricity  next  year 
some  forty  miles  of  horse-car  line  still  remaining.  This  will  require 
considerable  new  material  and  plant  of  all  kinds.  Mr.  Paul  D. 
Cravath,  of  counsel  for  the  railway  company,  has  sent  a  letter  to  the 
Mayor,  in  which  he  says  that  the  company  presents  the  option  of 
having  the  present  horse-car  line  in  West  Street  continued,  or  else 
having  the  overhead  trolley  system  installed,  as  an  underground 
system  in  the  street  named  is  out  of  the  question.  He  also  says  the 
road  now  merely  is  getting  the  view  of  property  owners,  and  has 
made  no  formal  application  for  the  right  to  install  the  overhead  or. 
any  other  new  system. 

THE  INTERNATIONAL  TELEPHONE  MFG.  CO.,  Chicago, 
has,  during  the  last  few  months,  greatly  enlarged  its  manufacturing 
plant,  and  completed  a  set  of  special  tools  and  machinery  for  manu- 
facturing directly  from  the  crude  material  a  new  and  improved  gen- 
erator-call, self-restoring  drop  switchboard  system.  It  began  mak- 
ing shipmcntof  this  class  of  equipment  about  60  days  ago,  and  states 
that  it  has  received,  within  the  past  month,  orders  for  seventeen  com- 
plete exchange  equipments,  aggregating  over  4,000  lines.  This,  in 
connection  with  an  increased  demand  for  its  long-distance  country 
party  line  and  village  exchange  telephones,  has  increased  its  business 
over  500  per  cent. 

GENERAL  ELECTRIC— An  officer  of  the  General  Electric  Com- 
pany is  quoted  as  saying:  "Tire  falling  off  in  the  business  of  the  Gen- 
eral Electric  Company,  such  as  it  has  been,  is  due  to  the  general 
depression  in  business.  We  expect,  however,  to  make  for  the  year 
ending  January  31  nearly  as  good  a  showing  as  we  did  last  year. 
About  six  weeks  ago  we  were  about  $100,00  ahead  in  our  sales  as 
against  the  previous  year.  The  indications  seem  to  be  that  for  the 
completed  year  our  gross  receipts  will  be  nearly  as  large  as  in  1902, 
and  that,  owing  to  the  falling  off  in  the  price  of  some  materials,  such 
for  instance,  as  copper,  we  shall  come  out  very  well  in  our  ne^." 

EXTENSIONS  AT  STILLWATER,  MINN.— Plans  and  speci- 
fications are  being  prepared  for  improvements  to  be  made  to  the 
plant  of  the  Stillwater  Gas  &  Electric  Light  Company.  There  is 
proposed  a  water  power  development  of  1,000  hp,  rebuilding  gas 
works,  ten  miles  of  transmission  circuits,  20-ft.  dam,  etc.  George 
Mayer  is  secretary,  and  R.  S.  Fuertado,  general  superintendent. 
Tribune  Building,  Chicago,  will  be  in  charge  of  construction. 

EQUIPMENT  FOR  INDIANA  TRACTION.— The  power  house 
of  the  Northern  Traction  Company  of  Indiana,  for  the  construction 
of  whose  system  between  Wabash  and  Marion  J.  G.  White  &  Com- 
pany have  the  contract,  will  be  installed  with  two  Bullock  generators 
of  200-kw  capacity  each,  direct-connected  to  Allis  engines  of  250  hp. 
Two  loo-kw  Bullock  compound  boosters,  to  be  wound  for  550  volts, 
have  also  been  ordered. 

BOILERS  WANTED.— The  Board  of  Water  Commissioners  of 
Dunkirk,  N.  Y.,  will  on  January  14,  at  8  P.M.,  open  sealed  proposals 
for  two  150-hp  boilers.  Bids  will  be  received  on  either  water-tube  or 
return  tubulars,  and  with  or  without  stokers.  Bids  can  be  filed  up  to 
the  hour  of  the  meeting.  Specifications  and  other  information  will 
be  furnished  by  Mr.  W.  C.  Baumgartner,  the  secretary  of  the  Board. 

KILBOURNE  &  CLARK  COMPANY,  Seattle,  Wash,,  has  re- 
ceived a  contract  for  an  electric  lighting  plant  which  is  to  be  in- 
stalled at  Leavenworth,  Wash. 

BALL  ENGINE  COMPANY.— Erie,  Pa.,  has  recently  sold  an 
automatic  engine  to  the  village  of  Chardon,  Ohio,  for  electric  lighting 
purposes. 
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The  Telephone. 


I'KKSl'tVl  r,  AKI/.  Yuvnpiii  Cminly.  whk-h  It  iirurly  u»  latur  ui  the  Slulc 
of  Indiana,  it  tii|>|ilirtl  uitli  irlrphiinr  irivicc  hy  llir  I'rncolt  Klrrlrlc  Com- 
pany, 4SO  >iil>ti.-ril>rr»  at  rrriroll  nnil  go  at  Jrrotnr.  The  company  (iirnithri 
loll  trrvirr  In  all  Ihc  principal  mining  camp*. 

I.ITTI.K  H(nK,  ARK.  The  Ncrth  Arknnia.,  .S.,iithwr»t  &  Mittniirl  Tele 
phone  Conipniiy  hat  hcen  lirKOnitril  here  will)   W.  T.   Sinlil  nt  pretidrnt. 

CORNIN'd,  AKK.  The  opcninR  of  a  line  liy  Ihc  Corninu  Telephone  Com 
puny  to  I'oplnr  llluft  uivet  connection  with  Doniphnii,  Nrrlyville.  Il.irvllle, 
Poplar  ItlnfF  .ind  n  nuinher  of  interniccliate  pointt. 

NKW  I.r.WlSVII.I.K,  ARK. -There  hn«  been  an  increaacil  demand  for  tel- 
ephone tervice  dnrinR  the  latt  few  nionlht  made  upon  Ihc  Walnut  Hill  Tele- 
phone Comiianv.  There  are  iij  snhtcrihert,  and  ."5  mile*  of  loll  line.  An- 
I'llur  toll   line  will  shortly  I*  erected. 

MENA,  ARK.  Mr.  J.  M.  D.ivit,  secretary  and  treaturer  of  the  Kiier  Tel 
ephone  Company,  reports  a  prohahic  increase  from  37$  to  400  snhscribert.  A 
Ki-lloRK  joo-drop  board  is  operated,  and  there  are  about  150  miles  of  toll  line. 
.\   iiiininnim  charRC  of  35c.    is  made   for  toll   service. 

ARKAnKI.rillA,  ARK.— The  Ark.idelphia  Telephone  Company  is  at  pres- 
rnl  leasing  its  equipment  from  the  Southwestern  Telephone  &  Telegraph  Com- 
p.iny,  but  it  is  planned  to  put  in  an  independent  exchanRC.  The  company  has 
i8n  subscriliers.   175  miles  of  toll  line,  and  contcmplalcs  building  35  more  miles. 

MTTLE  ROCK.  ARK.— The  North  Arkansas.  South  Missouri  &  Indian  Terri- 
tory Telephone  Company  has  been  organized  with  the  following  officers:  Pres 
ident,  W.  T.  Slahl.  Siloam  Springs;  vice-president.  W.  T.  McCormick,  Prairie 
Grove;  secretary.  K.  C.  Comfort,  Westville,  I.  T. ;  treasurer.  H.  O.  Bceson, 
Pipeville.   Mo. 

DFWFR.  COL. — The  Colorado  Telephone  Company  has  recently  inaugu 
rated  a  system  whereby  ranchmen  and  residents  of  238  Colorado  towns  arc 
notified  every  morning  of  the  weather  conditions  and  probabilities.  This  will 
be  a  safeguard  to  the  farmers  in  taking  care  of  their  vines  and  fruit  trees 
when  0  storm  is  threatened.  Seventeen  towns  in  New  Mexico  arc  receiving 
a  similar  service. 

SHARON,  CONN. — The  Sharon  Telephone  Company  has  zio  subscribers 
who  pay  $16  for  residence  and  $18  per  annum  for  business  service.  "Amer- 
ican" apparatus  is  used.     About  twenty  subscribers  have  recently  been  acquired. 

Ci.-\INSBOR0.  G.\. — The  Gainsboro  Telephone  Company,  a  longdistance 
concern  with  headquarters  at  Carrollton,  Ga..  has  bought  the  plant  of  the  Ho 
gansville.   Ga..    company   and   several   short    lines,   valued   at    about    $2500. 

S.-\YBROOK,  ILL. — The  Arrow-smith  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $1200.     Directors:  C.  W.  Hurst  and  others. 

I"L.\N.-\G.'\N.  ILL. — The  Flanagan  Telephone  Company  has  been  incor- 
porated; capital,  $800.  Incorporators:  H.  F.  Metle,  J.  II.  Linncman,  D.  W. 
Halen. 

C.\RTHAGE.  ILL. — The  East  Carthage  Telephone  Company  has  been  in- 
corporated. Capital,  $21000.  Incorporators:  O.  W.  Cuter,  C.  Wright,  Samuel 
Curry. 

YORKTOWN.  ILL. — The  Hoopolc.  Yorktown,  Tampico  &  Thomas  Telephone 
Company  has  been  incorporated  with  3  capital  of  $4900.  Directors:  F.  E.  Toy, 
Wm.  Thomas  and  Thomas  Burton. 

FL.'\NAGAN,  ILL. — A  new  Strombcrg-Carlson  switchboard  has  recently  been 
put  in  at  Gridley.  111.,  the  exchange  at  which  place  and  that  at  Flanagan  are 
operated  by  the  Waldo  Telephone  Company,  Mr.   E.   E.  Fosdick   is  secretary. 

METROPOLIS.  ILL. — During  1903  the  Metropolis  Telephone  Company 
built  25  miles  of  toll  line  and  added  50  subscribers,  the  total  now  being  50 
miles  of  toll  line  and  200  subscribers.  A  Eureka  switchboard  of  ;oo  drops  (150 
installed)    is  in   use   at   this  place. 

M.-\TTHEWS.  IND. — The  Matthews  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $15,000.  Directors:  E.  W.  Trook.  V.  E.  Rudd 
and  others. 

INDI.\N.\POLIS.  I.ND.— The  Greene  County  Telephone  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State.  The  capital  stock  is 
$10,000.  Ziba  P.  East,  W.  H.  Cooper,  A.  L.  Milam,  Wm.  H.  BeSty  and  Henry 
W.   Moore  are  the  officials. 

INDI.\N.-\POLIS.  IND. — .Arrangements  have  been  made  to  enable  the  In- 
dianapolis weather  bureau  to  announce  the  weather  forecast  each  day  at  10 
o'clock  to  the  residents  of  the  extreme  part  of  northern  Indiana.  The  plan 
is  to  telephone  the  report  to  Lagrange,  Shipsewana,  Millersburg  and  Middleburg 
from  which  centers  it  will  be  distributed  to  all  telephone  patrons  at  the  hour 
named.     A  similar  service  has  long  been  in  use  in  central  and  eastern  Indiana. 

JIUNCIE,  IND. — The  Merchants'  Association  of  this  city  held  a  spirited 
meeting  recently  and  voted  against  supporting  two  telephone  systems,  agreeing 
to  have  Central  Union  telephones  removed  from  their  places  of  business.  This 
action  was  taken  after  a  conference  with  the  Central  Union  officials  who 
promptly  refused  to  reduce  rates  to  equal  those  charged  by  the  Delaware  & 
Madison  County  Company.  The  fight  has  been  on  for  some  time.  The  Central 
Union  agreed  to  improve  the  service,  but  this  was  not  satisfactory,  hence  the 
action  of  the  Merchants'  .Association.  It  is  asserted  that  the  action  is  the  enter- 
ing wedge  that  will  practically  kill  the  Central  Union's  business  in  Muncie. 

FT.  WAYNE.  IND. — At  the  annual  meeting  of  the  Home  Telephone  Com- 
pany of  this  city  the  following  were  elected  directors;  W.  L.  ^foellering.  C.  .S. 
Bash;  L.  C.  Hunter.  Jno.  B.  Reuss,  G.  M.  Hooffman,  M.  B.  Fisher  and  W.  A. 
Bohn.  The  stockholders  approved  the  plan  to  pay  the  outstanding  bonds — 
$250,000 — in    twenty    yearly    installments   and   appropriated   the    required    amount 


to  puy  the  lirti  ni'laHinrnl.  The  company  hat  no  liulniilirii  uihri  than  the 
bnn<lcd  debt  which  will  be  all  palil  by  iQtg.  It  ii»n>  ihe  two  buildingt  In 
which  Ihe  exchaii||r>  are  liicuird  iiml  now  hat  .loou  lelrpliunrt  In  ute  with  20>i 
apiilicalliiiii  pending.  1'herc  are  1  .•»  •liukholdert  and  Ihe  number  of  rmployret 
it  85. 

INDIANAPOLIS,  INI).—  Ihe  plun  lo  merge  all  ilic  Irlrplimir  ronipaiurn 
aflillated  wllh  Ihe  Independent  Telephone  A»»oi  iaiion,  at  mii|iprd  out  at  the 
recent  meeliuK  at  (  hicago.  It  allrncling  grnrrni  inlerett  anil  connnrnl  in  In- 
fliana.  Mr.  .Sheritn,  gennal  manager  of  Ihe  New  Telephone  Company,  tuyt 
that  while  hit  company  wut  not  reprcicnicd  al  the  meeting  he  doet  not  under 
•  land  IhnI  Ihe  merK>»K  |>rrlalnt  lo  the  formalion  rif  one  large  cnmpany,  but  it 
a  plan  lo  bring  ihr  (-umpnnicN  into  n  clii>ier  relalionthip  with  a  view  lo  |irr- 
fecting  and  rxicthling  long-ditlance  telephone  hervlcc  by  tome  tori  of  reclpnrcal 
agreement.  1'he  nitivrmcnt,  Mr.  .Shrrrin  thinkt,  duet  not  cnnlemplate  the  Irant- 
fcr  of  properly  or  Ihe  iihow  of  money,  but  rather  lo  form  a  community  of  inter 
ctit  In  order  lo  oblniii  bellcr  and  wider  tervice.  lie  Ihinkt  tucli  a  plan  prac- 
tical, even  though  the  vari<iut  companiet  continue  to  u|icratc  tcpuralcly  at  they 
arc  doing  at  the  prr<icnl  time. 

OAKVILLK,  lA.  The  Oakvillc  Telephone  Kxchange  (  iimpaiiy  hat  been 
organiced. 

PO.STV'ILI.K,  l.\.  Ihc  I'anncrt'  Mutual  Telephone  Company  hai  been  or- 
ganized with  a  capital  slock  of  $jooo.     E.  T,  licnderton  it  prciidenl. 

ALBERT  CITY,  \A.  The  German-Swede  Southern  Telephone  Company, 
.Mbcrl  City,  la.,  has  recently  completed  a  network  of  lines  in  that  teclinn  for 
.-1  rural  party  line  telephone  system.  The  system  it  conttruclcil  with  linet  of 
the  must  substantial  character  possible  and  is  equipped  throughout  with  long 
distance  telephones  of   the  "International"   bridging  type. 

.SABKTIIA.  KAN.  The  Sabetha  Telephone  Company  has  increased  its  cap 
ilal   stock   from   $10,000   to  $30,000. 

LOUISVILLE,  KY. — The  Central  Mississippi  Telephone  Company  hat  in- 
corporated with  a  capital  stock  of  $10,000.  Directors:  M.  H.  Woodward,  W.  C. 
Wright  and  others. 

B.ANGOR,  me. — The  Bangor  Automatic  Telephone  Company  has  been  in- 
corporated  with  a  capital   stock  of   $250,000. 

BALTIMORE,  MD.-  The  Maryland  Telegraph  &  Telephone  Company  has 
opene<l  a  -long-distance  line  from  Baltimore  to  Hagerstown,  through  connection 
with  the  Frederick  Telephone  &  Telegraph  Company  and  the  United  Telephone 
Company   of    Hagerstown. 

PONTIAC,  MICH.  The  Oakland  Telephone  Company  is  now  connected 
with  Detroit.  A  line  from  Sand  Hill  to  the  Franklin  road,  three  miles  south 
of  Pontiac  has  been  complctc<l  by  the  Co-operative  Telephone  Company  of 
Di-lrnit. 

II.ART,  MICH. — The  stockholders  of  the  Oceanic  Telephone  Company  have 
voted  to  change  the  name  of  the  company  to  Lake  Shore  Telephone  Company 
and  increase  the  capitalization  to  $200,000.  This  action  was  made  necessary  by 
the  purchase  of  the  Pere  Marquette  Telephone  Company's  property  in  Mason 
County. 

KALAMAZOO,  MICH. — The  Citizens'  Telephone  Company's  system  will  be 
in  operation  in  a  few  months.  The  following  named  officers  have  been  elected: 
President,  F.  1".  Rccd;  vice-president,  W.  W.  Olin;  secretary  and  general  man- 
.iger,  R.  C.  Parkard,  of  Toledo;  treasurer,  E.  W.  Bowman.  The  company  is 
capitalized  at  $250,000.  It  is  stated  it  will  be  financed  by  a  large  eastern  trust 
company.  At  the  start  exchanges  will  be  opened  at  Galesburg,  Augusta  and 
Richland,  and  toll  lines  will  be  run  from  the  rural  districts  to  connect  with  the 
various   exchanges. 

NORTHFIELl),  MINN.— The  Northfield  Telephone  Exchange  Company  will 
install  a  central  energy  switchboard. 

\'INELAND,  N.  J. — The  Mutual  Telephone  Company,  of  this  place,  has  been 
incorporated  with  a  capital  stock  of  $25,000.     Harry  Taylor  is  president. 

BELLEMEAD,  N.  J. — The  Hcllsborough  &  Montgomery  Telephone  Com 
pany  has  been  incorporated  with  a  capital  stock  of  $125,000.  Directors:  P.  A. 
Garretson,  Wm.  C.  Hendrickson  and  others. 

SCHENECTADY,  N.  Y.— The  Schenectady.  Delanson  &  Esperance  Telephone 
Company  has  been  incorporated  with  a  capital  stock  of  $1500.  The  directors 
are  L.   L.  Terpering,  J.   V.   Vidder  and  others. 

COLUMBUS,  N.  C— The  Columbus  Telephone  Company  has  been  re-organized 
and  new  officers  elected.     The  property  was  recently  bid  in  at  public  auction. 

CLIFFDALE,  N.  C. — The  Cliffdale  Telephone  Company,  of  Rutherford 
County,  N,  C,  has  been  chartered  by  Edw.  Thompson  and  others.  Capital, 
$5000. 

WAYNESVILLE,  N.  C. — It  is  proposed  to  change  from  magneto  to  central 
energy  system  within  the  next  six  months  by  the  Waynesville  Telephone  Com- 
pany; also  to  build  40  more  miles  of  toll  line.  The  subscription  list  has  al- 
most doubled  recently,  and  now  numbers  130  names.  The  charges  are  $12  to 
$24  per  annum. 

LUCAS,  OHIO. — The  system  of  the  Monroe  Telephone  Company  is  main- 
tained on  the  mutual  plan.  Of  the  present  150  subscribers  one-third  was  added 
last  year. 

FAIRVIEW',  OHIO. — Two  Kellogg  loo-drop  boards  are  operated  by  the 
Union  Telephone  Company  with  its  too  subscribers.  A  probable  increase  of 
one-third  is  expected  next  year. 

CLEVELAND,  OHIO.— Pres.  F.  S.  Dickson,  of  the  United  States  Telephone 
Company,  has  completed  plans  for  enlarging  the  scope  of  that  company's  busi- 
ness which  call  for  the  expenditure  of  $500,000  during  the  coming  jear. 

PORTSMOUTH.  OHIO.— Manager  E.  E.  Knox,  of  the  Portsmouth  Tele- 
phone Company,  says  "Our  system  is  growing  fast;  we  have  trouble  to  keep 
up  with  new  business."  An  "American"  looo-drop  is  in  operation,  and  there 
were    1278  subscribers  on   Sept.   28.   1903. 
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THE  DALLES,  ORE.— The  Seufert  &  Condon  Telephone  Company  which 
began  operation  in  May,  1895,  is  believed  to  be  the  first  independent  system 
operated  on  the  Pacific  Coast.  Since  starting,  the  exchange  has  never  closed 
day  or  night.  In  two  months  a  Kellogg  Express  board  will  be  installed. 
There  are  500  subscribers.  Mr.  J.  W.  Condon,  manager,  tells  us  that  they 
enjoy  a  continuous  growth  of  substantial  subscribers  and  do  not  encourage 
anv  others.      Some   new  country  lines  are  planned. 

yrROUDSBURG,  PA.— The  Monroe  County  Telephone  Company  was 
started  by  some  farmers  in  this  vicinity,  and  is  controlled  and  operated  by  a 
portion  of  the  Strouilsburg  &  Bushkill  Telephone  Company.  A  lo-line  board 
is  to  be  placed  at  Mt.  Pocono  as  soon  as  possible  to  handle  the  service  at  that 
end,  when  more  telephones  will  be  added.  The  Stroudsburg  exchange  uses 
Kellogg   instruments. 

YANKTON,  S.  D. — The  Sioux  City  Telephone  Company  will  erect  a  plant 
here  to  cost  $350,000. 

MORRISTOWN,  TENN.— The  Citizens'  Telephone  Company  has  increased 
its  capital  from  $7000  to  $12,000. 

RUSSELLVILLE,  TENN.— The  Russellville  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000.     R.  M.  Drummond  is  president. 

CHATTANOOGA,  TENN.— A  long-drawn  fight  has  been  ended  at  Chatta- 
nooga by  the  signing  of  a  contract  between  the  East  Tennessee  Telephone  Com- 
pany and  the  Hamilton  Telephone  Company  in  which  the  former  agrees  to 
maintain  the  rates  prevailing  before  the  recent  advance,  and  the  independent 
company  agrees  to  surrender  its  franchise  to  the  city  and  not  to  apply  for 
another. 

NAVASOTA,  TEX. — The  Southwestern  Telegraph  &  Telephone  Company  is 
to  spend  something  like  $1,000,000  in  improving  and  enlarging  its  service  in 
Texas. 

SALT  LAKE  CITY,  UTAH.— The  Rocky  Mountain  Bell  Telephone  Com- 
pany is  in  a  peculiar  situation  in  this  city.  The  council  has  recently  passed 
an  ordinance  prohibiting  any  telephone  company  from  erecting  poles  until  a 
franchise  has  been  obtained.  The  Bell  Company  is  now  operating  here  under 
a  perpetual  right,  but  it  will  be  compelled,  if  it  desires  to  erect  any  more  poles, 
to  obtain  a  franchise  covering  a  limited  period. 

RURAL  RETREAT,  VA.— A  small  steady  increase  is  reported  by  the  Rural 
Retreat  Telephone  Company  with  its  125  subscribers  and  over  75  miles  of  toll 
line.      Each   subscriber   pays   $9   per  annum. 

TAZEWELL,  VA. — The  Tazewell  Telephone  Company,  with  250  subscrib- 
ers, using  "Eureka"  instruments,  reports  that  it  is  constantly  building.  Mr. 
George   W.   St.    Clair  is  secretary  and   treasurer. 

PULASKI,  VA. — Some  twenty-five  exchanges  distributed  over  ten  counties 
come  within  the  system  of  the  Virginia  &  Tennessee  Telephone  Company 
which   uses    Sumter   apparatus   for   its   2500   subscribers. 

FRANKLIN,  VA. — There  are  about  70  subscribers  to  the  system  of  the 
Virginia  and  Carolina  Telephone  Company,  which  reports  a  steady  growth. 
The  rates  for  service   are  $2  and  $1.50. 

GLOUCESTER,  VA. — The  Tidewater  Telephone  Company  operates  three 
exchanges,  and  numbers  265  subscribers.  The  trunks  between  exchanges  are 
to  be  increased  and  two  short  party  lines  of  eight  or  ten  miles  each  are  to 
be   built. 

MEHERRIN,  VA. — The  recently-organized  Lunenburg  Telephone  Company 
is  building  lines  from  Meherrin  to  Lunenburg  C.  H.,  a  distance  of  about  16 
miles.  1  f  the  line  is  found  profitable  the  operations  of  the  company  will  be 
extended. 

BUCKHANNON,  VA.— The  Buckhann^n  Telephone  Company  has  500  sub- 
scribers. A  300-drop  Eureka  switchboard  and  a  100-drop  Standard  Telephone 
&  Electric  switchboard  are  installed.  Cables  for  towns  and  toll  line  copper 
metallic  circuits  are  projected.     J.  VV.   Downs  is  manager. 

ALBEMARLE,  VA. — The  Albemarle  Telephone  Company,  with  its  67s 
subscribers,  using  Western  Telephone  Construction  apparatus,  reports  that 
it  is  now  on  a  paying  basis  and  expects  to  have  1000  telephones  in  about  a 
year  and  a  half,  which  will  mean  a  change  from  a  magneto  to  a  common 
battery   system. 

NORFOLK,  VA.- — The  Southern  States  Telephone  Company  has  just 
changed  from  the  magneto  to  the  common  battery  system  and  anticipates  an 
increase  in  business  as  a  result  of  the  much  superior  service.  It  is  planned  to 
build  a  number  of  extension  lines  and  cables.  At  Norfolk  City  there  are 
1320  patrons,  where  a  1680-drop  Kellogg  switchboard  is  used.  The  rates 
charged  are  $28   and   $38  per  annum. 

BURNSVILLE,  W.  VA. — Three  exchanges  are  operated  by  the  Weston 
Central  Telephone  Company,  which  has  250  subscribers  and  275  miles  of  toll 
line.  The  system  has  been  installed  for  four  years.  The  rates  are  $i8 
and  $24. 

CHARLESTON,  W.  VA.— The  Charleston  Home  Telephone  Company  com- 
menced operations  in  January,  1901,  with  300  subscribers;  it  now  has  iioo. 
The  company  owns  350  miles  of  toll  line,  covering  the  Kanawha  coal  field,  and 
connecting  with  the  adjoining  states.  The  demand  for  service  is  very  great, 
and  the  company  is  growing  at  the  rate  of  30  to  50  subscribers  a  month.  A 
3000-drop  Kellogg  switchboard  is  installed  here.  The  company  expects  to 
build   150  miles  more  of  toll  lines  during  the  next  few  weeks. 

READSTOWN,  WIS. — The  Readstown  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5000.  The  directors  are  F.  M.  Groves,  C.  W. 
Reeve  and   others. 

BERLIN,  WIS. — The  Waushara  Telephone  Company  operates  a  200-drop 
board  at  Berlin,  a  50-drop  board  at  Wild  Rose,  and  at  Wautona  a  50-drop 
board.     Mr.  A.  F.  Adams  is  secretary  and  manager. 

PHOENIX,  B.  C. — The  Vernon  &  Nelson  Telephone  Company  has  expended 
$10,000  recently  in   rebuilding   and  improving   its   service  in   this  city. 


ELECTRIC  LIGHT  AND  POWER. 


EUREKA,  CAL.— The  Humboldt  Bay  Lighting  &  Power  Company  has  been 
reported  incorporated,  with  a  capital  of  $1,000,000,  to  construct  a  water  power 
plant  on  the  Klamath,  capable  of  generating  3000-hp,  and  an  auxiliary  plant  in 
East  Eureka  of  :5oohp.  Incorporators:  J.  C.  Bull,  Jr.,  and  Geo.  Henderson,  of 
Eureka;   Ralph  W.  Bull,  of  Areata,  and  others. 

WASHINGTON,  D.  C— John  A.  Moon  has  introduced  in  Congress  a  bill  au- 
thorizing the  city  of  Chattanooga,  Tcnn.,  or  a  private  corporation,  to  construct 
a  dam  and  locks  on  Tennessee  River  for  the  operation  of  an  electric  power 
plant  which  would  cost  several  millions. 

LOUISVILLE,  GA.— Bids  will  be  received  Dec.  29  by  L.  R.  Farmer,  City 
Treasurer,   for   $20,000  light  and   water  bonds. 

MILLEDGEVILLE,  GA.— The  Oconee  Electric  Light  &  Power  Company 
will  expend  at  present  time  $225,000.     The  company  will  do  its  own  work. 

CHARLESTOWN,  IND.— The  Town  Trustees  have  granted  Clarence  R. 
Hay  a   ten-year   franchise   for  an  electric  light  plant. 

KEWANEE,  ILL. — The  Council  has  under  consideration  the  establishing  of  a 
lighting  plant  in  connection  with  the  city  water  works. 

SHELBYVILLE,  ILL.— The  Shelbyville  Water,  Heating  &  Lighting  Com- 
pany has  been  incorporated.  Capital  $50,000.  Incorporators:  W.  H.  Beam, 
Chas.   C.   Scovil  and  Wm.   S.  Middlesworth. 

BALTIMORE,  MD.— Anthony  N.  Brady,  of  New  York,  N.  Y.,  and  associates 
have  taken  over  $1,000,000  stock  in  the  United  Electric  Light  &  Power  Company, 
of  Baltimore,  controlling  the  lighting  of  this  city.  Plans  for  the  power  plant 
at  Conowingo,  on  the  Susquehanna,  have  been  completed,  and  routes  for  cables 
to  Baltimore,  Havre  de  Grace,  Elkton  and  other  towns  in  Maryland,  Southern 
Pennsylvania  and  Deleware  have  been  laid  out. 

EVELETII,  MINN. — P.  E.  Dowling  has  petitioned  for  a  franchise  for  an 
electric  light  plant. 

MOORHEAD,  MINN.— The  Moorhead  Electric  Light  &  Power  Company  has 
been  incorporated,  with  a  capital  of  $50,000.     E.  E.  Moore  is  reported  interested. 

LIVINGSTON,  MONT.— The  plant  of  the  electric  light  company  has  been 
destroyed  by  fire,  and  will  be  rebuilt  at  once.     C.  S.  Hefferlin  is  manager. 

PENN  YAN,  N.  Y. — A  committee  of  the  Board  of  Trustees  is  investigating 
the  electric  light  question,  with  a  view  to  establishing  a  municipal  plant. 

NEW  YORK,  N.  Y. — The  following  bids  for  installation  of  electric  wiring, 
fixtures,  etc.,  for  lighting  the  new  Williamsburg  Bridge,  over  East  River,  have 
been  opened  by  Gustav  Lindenthal,  Commissioner  of  Bridges;  J.  C.  Livingston, 
Jr.,  Company,  $21,700;  Commercial  Construction  Company,  $18,000  and  M.  B. 
FosterlElcctric  Company,  $18,423. 

GENEVA,  N.  Y. — The  Geneva  Power  &  Light  Company  has  placed  an  order 
with  the  General  Electric  Company  for  $10,000  worth  of  new  equipment  for  its 
plant  in  this  city,  to  consist  of  no  new  street  lamps  of  the  enclosed  type,  one 
new  225lamp  alternating  current  dynamo  for  the  street  service  and  one  smaller 
alternating  current  dynamo  for  incandescent   service. 

ULYSSES,  N.  Y.— The  Ulysses  Electric  Light,  Heat  &  Power  Company  has 
been  incorporated  at  Albany  with  a  capital  stock  of  $23,000.  The  directors  are 
Frederick  C.  Biggs  and  Ossian  G.  Noble,  of  Trumansburg,  and  Professor  Gardner 
S.  Williams,  of  Ithaca.  The  company  purposes  to  erect  a  power  house  on  the 
banks  of  Taughannock  creek,  and  to  operate  it  by  water  power.  Work  on  the 
plant  has  already  been  begun. 

BURLINGTON,  N.  C— The  Robinson-Humphrey  Company,  of  Atlanta,  Ga., 
has  bought  $30,000  bonds  of  the  town  of  Burlington,  the  proceeds  of  which  will 
be  used  for  an  electric  lighting  plant. 

HENDERSONVILLE,  N.  C— The  Hendersonville  Light  &  Power  Company,, 
of  Hendersonville,  has  been  incorporated  with  a  capital  of  $50,000.  R.  M. 
Oates,  M.  D.  Peden  and  C.  H.  Dates  are  the  incorporators. 

MECHANICSBURG,  OHIO.— D.  J.  Long  has  secured  a  franchise  for  an 
electric  light  plant. 

HAMILTON,  OHIO.— The  Hamilton  Heating  &  Power  Company  has  been 
incorporated  by  Peter  Bisdorf,  Ed.  C.  Sohngen,  Fred.  Schwenn,  and  others, 
with  a  capital  of  $10,000. 

WILMINGTON,  OHIO.— The  Wilmington  Water  &  Light  Company  has  been 
incorporated  with  a  capital  of  $125,000. 

HELLERTOWN,  PA. — The  question  of  constructing  a  municipal  electric  light 
plant  is  under  consideration  here. 

JOHNSTOWN,  PA.— The  shareholders  of  the  Citizens'  Light,  Heat  &  Power 
Company  have  approved  the  proposition  to  increase  the  capital  from  $250,000 
to  $1,000,000.  The  purpose  of  the  increase  is  to  effect  a  consolidation  of  its 
interests  with  those  of  the  Johnstown   Light,  Heat  &  Power  Company. 

COLUMBIA,  S.  C. — A  controlling  interest  in  the  Columbia  Electric  Rail- 
way, Light  &  Power  Company  has  been  secured  by  Edwin  W.  Robertson  and 
associates.     The  deal   includes  the  electric   lighting  plant   of  the  city. 

JEFFERSON  CITY,  TENN.— G.  A.  Moody,  an  attorney  of  Jefferson  City, 
has  secured  a  second  franchise  for  a  lighting  plant  in  this  city.  Another  plant 
is  now  in  operation. 

ELMA,  WASH.— It  is  stated  that  the  White  Star  Milling  Company  will  in- 
stall an  electric  light  plant  of  2000  lights  capacity.  ' 

BALLARD,  W.VSII. — A.  Starkey  has  petitioned  City  Council  for  a  franchise 
for  an  electric  light  plant.  He  proposes  constructing  a  plant  to  cost  about 
$80,000. 

DAUPHIN,  MAN. — Applications  are  wanted  for  franchises  and  proposals 
for  the  installation  of  electric  light  plant  and  telephone  system.  Wm.  Rinlone 
is  city  clerk. 


1074 


iCLiiciKiCAL   WORLD   and   kn(;ini-:i<:k. 


Vol.  XLII,  No.  26. 


The  Electric  Haii.way. 


t'lllCAGO,  ILL.— Thf  principal  ofTicci  of  llic  Loi  Aniclei  Traction  Com- 
pany Imvr  lircn  cliangrtl   from  Jaiktonvillc  to  Chicauo. 

C'lllCAGl),  ILL. — A  iirw  iraclUiM  company,  llic  Soiilli  SiUc  Siiliurban  Kiiil. 
wiiy  (.'ompaiiy,  liaa  pcliliuncU  llir  C'liicnito  council  for  a  ju  yriir  francliiir  for 
u  tliiulilc  or  tingle  track  road  to  tap  llic  (ollowinc  ili>lrict<:  rullman,  Writ  I'ull 
man,  Dollon,  lliinimonil,  Ilnrvry  un>l  Chicauo  llciulilt.  No  compcnaulion 
Hal  mriitioncd,  and  llir  petition  baa  lircn  referred,  tbuitlier  with  frontage  con- 
■enia,  to  the  coinmitlcc  on  local  truntportution.  The  northern  terniinua  will 
be  at  the  Stulc  Street  line  of  the  C'hicugo  City  Uiiilway  Company.  C.  C. 
Ilei>en  ia  preaidcnt.  Stephen  A.  Kotter,  vice-preaidcnt,  and  Corneliua  J.  Ton, 
accrrtury. 

KVANSVII.LK,  IND.^ — It  ia  aulhorilalivrly  announced  that  the  Kvana- 
villc  &  Ncwbiiig  auburban  line  wilt  be  chiingrd  from  a  atcam  to  an  electric 
road,  and    that    it    will    l>c   extended    to   Kockville   via    Uoonville. 

I'UKTL.WI),  INl). — The  l£aatern  Indiana  Traction  Company,  which  ia  to 
build  through  I'ortlantl,  has  let  the  contract  for  the  building  of  its  grade  be- 
tween Richmond  and  I'ountuin  City.  Work  on  that  end  of  the  line  will  begin 
at  once.  The  company  laid  tcveral  hundred  feet  of  track  in  Kichmond  some 
time  ago  in  order  to  hold   its   fruncbisc. 

MUSCATINE,  IA.— The  cor  house  of  the  Citizens'  Railway  &  Light  Com- 
pany, with  3j  cars,  was  burned  Dec.  j.     Loss,  $50,000. 

COUNCIL  BLUl-FS,  IA.— The  Council  Bluffs,  Tabor  &  Southern  Railway 
Company  has  applied  to  the  City  Council  for  a  franchise  (or  the  Interurban 
Terminal  &  Belt  Line  Company  to  construct  terminal  and  belt  lines. 

JDI'I.IN.  MO. — The  Joplin,  Neosho  &  I'eircc  City  Interurban  Railroad  Com- 
pany has  been  incorporated.  The  general  olTices  will  be  in  Neosho.  It  is  in- 
corporated for  $50,000.  One  half  the  stock  has  been  subscribed  and  lo  jicr 
cent  paid  in.  The  directors  arc  Charles  CunlilT,  \Vm.  S.  Brawncr,  John  Kinipel, 
John  Weathers  and  llenj.imin  Cunlifl,  all  of  St.  Louis. 

ROMK,  N.  V. — The  ollicials  of  the  Rome  City  KIcclric  Railway  Company  are 
considering  the  matter  of  extending  the  line  through   North  Rome. 

NEW  YORK,  N.  Y. — The  Intcrborough  Rapid  Transit  Company  lias  ap- 
plied to  the  Rapid  Transit  Commission  for  leave  to  extend  the  subway  from 
the  terminal  to  Kingsbridgc  by  an  elevated  railroad  to  Van  Cortlandt  Park. 
The  length  of  the  extension  will  be  about  a  mile,  and  will  cost  about  $490,000. 

ITHACA,  N.  Y. — The  State  Board  of  Railroad  Commissioners  has  granted 
a  charter  to  the  Ithaca  &  Cortland  Traction  Company.  Tlie  new  road  will 
open  up  a  rich  farming  country  and  will  afford  a  quick  means  of  travel  be- 
tween Ithaca,  Dryden  and  Cortland.  George  Archer  and  H.  L.  Chandler,  of 
Philadelphia,  are  directors  of  the  company. 

ONEIDA,  N.  Y. — The  Oneida  Railway  Company  has  been  granted  a 
franchise  which  gives  the  company  permission  to  cross  the  Seneca  Turnpike 
at  the  head  of  Main  Street,  and  to  cross  West  Road  a  little  further  south. 
These  crossings  are  part  of  the  revived  route  to  be  followed  by  the  company  in 
building  the  extension  from  Oneida  to  Kenwood  and  Shcrrill. 

SYRACUSE,  N.  Y. — Upon  application  of  the  directors,  the  Syracuse,  Lake- 
side &  Baldwinsville  Electric  Railway  Company  has  gone  into  bankruptcy,  and 
William  B.  Rockwell  has  been  appointed  receiver.  The  road  has  a  floating  in- 
debtedness of  $135,000,  and  has  been  unable  to  pay  the  interest  on  its  bonds. 
The  immediate  cause  of  the  receivership  is  the  action  brought  by  Lieut.  Gov. 
William  M.  Brown,  of  New  Castle,  Pa.,  to  recover  interest  on  $26,000  worth 
of  bonds.     Mr.  Rockwell,  the  receiver,  is  general  manager  of  the  road. 

MARIO.N,  OHIO. — C.  Crissinger,  of  Marion,  is  securing  franchises  and  right 
of  way  for  a  road  from  Marion  to  Bucyrus.  A  franchise  is  now  pending  in  the 
latter  place. 

BRIDGEPORT,  OHIO.— The  Wheeling  Traction  Company  is  planning  to 
build  a  line  from  Bridgeport  to  Pasco  and  Barton.  The  road  may  eventually 
be  extended  to  Cadii. 

Z.\NESVILLE,  OHIO.— Surveys  have  been  started  for  the  line  of  the  Ferry 
Electric  Railway,  Light  &  Power  Company,  which  is  to  extend  from  Zanes- 
ville  to  New  Straightsville.  It  is  claimed  that  practically  all  the  right  of  way 
has  been  secured. 

CLEVELAND,  OHIO. — The  Cleveland,  Chardon  &  Meadville  Railway  Com- 
pany has  been  incorporated  in  Ohio,  with  $25,000  capital  stock,  by  H.  A.  Stahl, 
T.  H.  Hogsett,  W.  C.  Warner,  Monroe  Warner  and  A.  R.  Warner.  The  com- 
pany was  incorporated  last  summer  under  the  laws  of  Pennsylvania,  and  it  is 
stated  that  a  private  right  of  way  over  the  route  from  Chardon  to  Meadville  has 
already  been  obtained. 

COLUMBUS,  OHIO.— The  Columbus  Railway  &  Light  Company  has  given 
a  contract  for  an  automobile  truck  which  will  carry  jacks  and  other  equip- 
ment to  render  temporary  aid  to  disabled  cars,  and  in  addition  will  carry  four 
hose  bridges  for  use  at  fires.  The  truck  will  have  a  maximum  speed  of  15 
m.  p.  h.,  and  it  will  respond  to  all  fire  alarms  in  the  central  portion  of  the 
city.     The    Columbus  Company  already  operates  an  automobile  tower   wagon. 

HARRISBURG,  PA. — A  charter  has  been  granted  to  the  Monroe  &  North- 
ampton Street  Railway  Company,  15  miles  long.     It  has  a  capital  of  $90,000. 

LANCASTER,  PA. — Nearly  all  the  right  of  way  between  Leaman  Place  and 
Ronk's  has  been  secured  for  the  Lancaster  &  Eastern  Electric  Railway  Com- 
pany. 

WAY'NESBORO,  PA. — The  Chalmersburg,  Greencastle  &  Waynesboro  Elec- 
tric Railway  Company  has  completed  its  line  to  Greencastle,  and  has  placed 
an  order  for  a  large  amount  of  trolley  wire  with  the  Magnet  Wire  Company,  of 
New  York. 

PITTSBURG,  PA. — The  Pittsburg  Railways  Company  has  secured  the  fran- 
chises for  an  extension  of  its  lines  from  Avalon  through  the  borough  of  Ben 
Avon  to  the  Eastern  limits  of  Emsworth.  The  extension  will  be  2j^  miles  long, 
and  will  require  the  building  of  a  steel  viaduct. 

LANCASTER,  PA. — A  charter  has  been  granted  to  the  Philadelphia,  Coates- 
ville  &  Lancaster  Passenger  Railway  Company,  capiul  $40,000,  to  build  a  line 


Mi  niiira  lung,  extruding  from  Cualrfville  to  Slraabiirg.      A  power  hounc  will   be 
erected  at  (!hti»tiana,  and   the   line  e(|uip|K*d   with   Irii   four  iikjIui   iut*. 

SCKANTON,  I'A. — The  .Scraiilun  Railway  Company  will  a|>cnd  about  $500,- 
uou,  it  ia  itaird,  on  bclterniriitt  In  ill  ayilrm  the  coming  year.  Later  in  the 
iiKinlh  the  boanl  of  dircclora  will  puii  upon  theac  coiiiemplalcd  impruvriiicnit. 
A  numlier  of  linri  arc  to  be  double  tiackrd,  and  a  numljcr  o(  new  cart  purchased. 

IIAKRISHUKG,  I'A.— The  Valley  Traction  Company  haa  been  chartered 
with  theac  direetora;  Mr.  McKrnnnly,  George  M.  Stewart,  Lyman  D.  Gilbert, 
Spencer  C  (jilbrrl  and  Lewis  S.  Saidrr,  all  of  whom  aic  inlricited  in  the  Cum- 
berland Valley  Kuilrnad  (.'ompany.  It  is  atated  that  the  new  company  will  cun- 
Ifid  and  nirrgr  the  llarrioliiirg  and  Mcchanicsburg,  llarriiburg  St  West  i-'airview. 
West  I'airvirw  &  Mnrytville  and  the  White  Mill  &  Mrcbaiiictburg  KIrctric  Kail- 
way  syttemt,  and  expects  to  get  control  of  the  system  nf  the  Ciimbrrland  Valley 
Tracliun  Company,  wiih  lines  in  Carlisle  and  between  .Mcchanicsburg  and 
Carlisle. 

YAKDLEY,  I'A.— The  Yordley,  Newhope  Ht  Lambertville  Street  Railway  bu 
been  incorporated  nt  llarrisburg  for  the  purpose  of  building  a  line  from  thia 
borough  to  Newhope,  opposite  Lambertville,  a  distance  of  about  ■  1  miles.  The 
capital  of  (he  coinpiiny  is  $100,000,  and  T.  Sidney  Cadwalader,  of  this  place, 
is  president.  W.  !•'.  Sadler,  Jr.,  of  Trenton,  N.  J.,  is  also  interested.  It  if 
undemtoud  that  a  bridge,  to  cost  about  $50,000,  will  be  erected  in  place  of  the 
wooden  structure  swept  away  in  October,  and  that  a  line  will  be  constructed 
from  Trenton  to  Lambertville,  and  thence  up  the  Pennsylvania  aide  of  the 
Delaware  Kiver  to  Newhope. 

EDMONTON,  N.  W.  T. — The  people  in  this  town  arc  moving  for  an  elec- 
tric street  railway,  and  have  decided  upon  submitting  to  the  people  for  ap- 
proval a  bylaw  to  provide  for  the  construction  of  a  municipal  system. 

WALKICRVILLK,  ONT.— The  Ontario  Traction  Company,  Ltd.,  has  been 
incorporated,  with  a  capital  stock  of  $50,000,  to  construct  an  electric  railway  in 
Walkerville,  Ont.  The  incorporators  are  C.  M.  Walker,  K.  V.  Lardore  and  J. 
H.  Coburn,  of  Walkerville;  I-'ranklin  Ohl,  Willis   F.   Brown,  of  Toronto. 


New  Industrial  Companies. 

THE  INTER-STATE  MARINE  TELEGRAPH  COMPANY,  of  New  York 
City,  has  been  incorporated;  capital,  $10,000.  Directors:  T.  J.  Ryan,  E.  Hauss- 
ner  and   F.   E.   Sharot,   New   York. 

THE  ALLIED  ELl-XTRIC  CORPORATION,  with  a  capital  stock  of 
$1,000,000,  has  been  incorporated  in  Los  Angeles,  Cal.  The  directors  are  M. 
V.   McQuigg,  C.    W.   Allen,   R.  C.   P.   Smith,  K.   R.   Smith  and  J.    M.   Gardiner. 

THE  O'KANEHULL  COMPANY,  of  Columbus,  Ohio,  capital  stock  $25,000, 
has  been  incorporated  by  W.  C.  O'Kane,  R.  E.  Hull,  G.  R.  Hegcs,  Frank  M. 
Raymond  and  Ira  A.  Crumm.  The  company  will  manufacture  electrical  ma- 
chinery. 

THE  TRACTION  DEVELOPMENT  &  SECURITIES  COMPANY,  of  New 
York  City,  has  been  incorporated  with  a  capital  stock  of  $200,000.  The  di- 
rectors are  S.  B.  Manning,  Henry  Oppenheimer  and  C.  C.  Marshall,  of  New 
York    City. 

THE  IMPERIAL  TRANSIT  COMPANY  has  been  incorporated  at  St. 
Louis  to  operate  an  automobile  coach  line  between  the  city  and  the  World's 
Fair.  The  company,  which  was  incorporated  by  A.  Levy,  H.  M.  Dalton  and 
H.  C.  Pickett,  is  capitalized  at  $600,000,  full  paid. 

THE  MONARCH  INCANDESCENT  LAMP  COMPANY.— The  stockhold- 
ers of  the  Monarch  Incandescent  Lamp  Company  of  Warren,  Ohio  (recently 
incorporated)  have  elected  the  following-named  officers:  C.  H.  Sager,  president; 
Frank  Myers,  vice-president;  J.  F.  Kistler,  superintendent.  The  company  has 
located  its  factory  in  Warren. 


Obituary. 


MR.  T.  C.  FRENYEAR. — Mr.  Thomas  Cyprian  Frenyear,  sales  manager  of 
the  new  Canadian  Westinghouse  Company,  died  of  typhoid  fever  at  Fort  Wil- 
liam, Canada,  on  Dec.  10.  He  w'as  a  man  of  exemplary  life,  unusual  business 
judgment  and  ability,  and  was  remarkable  for  the  clearness  and  force  of  his 
ideas.  As  an  electrical  engineer  he  was  a  good  adviser.  His  is  the  first  death 
in  nearly  five  years  among  the  higher  officials  of  the  Westinghouse  Electric 
Company.  He  was  the  son  of  the  Rev.  T.  C.  Frenyear  and  was  born  on  March 
16,  1865,  at  Middletown  Spa.,  Vt.  He  began  his  business  career  before  he 
was  IS  years  old,  in  the  office  of  the  Boston  Electric  Company,  where  an  uncle, 
Mr.  W.  R.  Nutting,  was  manager.  While  there  he  entered  the  Latin  School, 
doing  his  studying  at  night.  Thence  he  went  to  Phillips  Exeter  Academy, 
paying  his  way  by  keeping  a  bookstore  for  students.  He  was  graduated  in 
1885.  He  entered  Harvard  that  autumn,  but  could  not  spare  time  to  continue 
the  course.  He  afterward  entered  the  Boston  University,  but  a  business  re- 
verse put  an  end  to  his  efforts  to  gain  a  collegiate  degree.  For  several  years 
after  he  was  in  the  employ  of  the  Thomson-Houston  and  Brush  Electric  Com- 
panies as  salesman,  with  his  headquarters  in  Buffalo.  From  1892  to  1895  be 
was  superintendent  of  the  Cayadutta  Electric  Railroad.  In  the  fall  of  1895 
he  entered  the  employ  of  the  Westinghouse  Electric  &  Mfg.  Company.  He 
was  connected  with  the  sales  office  of  that  Company  until  Nov.  1,  1903,  when 
he  was  placed  in  charge  of  the  sales  department  of  the  new  Canadian  Com- 
pany with  headquarters  in  Toronto.  He  was  married  to  Miss  Emma  L.  Chase, 
of  Exeter,  on  June  28,  1893.  Mrs.  Frenyear  and  three  children  survive  him. 
Mr.  Frenyear  was  a  deacon  and  trustee  of  the  Delaware  Avenue  Baptist  Church, 
of  Buffalo,  and  had  been  superintendent  of  the  Sunday  School.  In  announc- 
ing the  death  to  the  officials  of  the  Westinghouse  Company,  Vice-president 
Taylor  said:  "The  management  desires  to  place  on  record  its  thorough  appre- 
ciation of  his  able  and  loyal  service  and  of  the  loss  to  the  Westinghouse  inter- 
ests by  the  untimely  removal  of  a  young  and  zealous  official  whose  future 
seemed  so  full  of  promise." 


December  26,  1903. 


ELECTRICAL     WORLD     and     ENGINEER. 


107s 


PERSONAL. 


MR.  FRANCIS  BLOSSOM,  of  Sanderson  &  Porter,  is  back  from  an  ex- 
tended Western  trip. 

MR.  F.  S.  WILLIAMSON,  of  Chas.  H.  Davis  &  Partners,  has  sailed  for  a 
trip  to   England. 

MR.  JOHN  M.  ANDERSON,  treasurer  of  the  Albert  &  J.  M.  Anderson  Mfg. 
Company,  of   Boston,  was  in  New   York   last   week. 

MR.  W.  11.  HARVEY,  of  Memphis,  Tcnn.,  has  in  hand  plans  for  a  plant 
for  the   Wesson  Light  &   Power  Company,  of  Wesson,   Miss. 

MRS.  FREDERICK  R.  SCOTT,  of  Richmond,  Va.,  has  donated  $10,000  to 
the  University  of  Virginia  for  an  electrical  engineering  laboratory. 

MR.  JOHN  G.  EMERY,  general  manager  of  the  Shaw  Electric  Crane  Com- 
pany of  Muskegon,  Mich.,  is  in  New  York  for  a  few  days  at  the  offices  of 
Manning,   Maxwell   &   Moore. 

MR.  E.  W.  STEVENSON,  electl-ical  engineer  of  the  Hazard  Mfg.  Company, 
Wilkesbarre,  Pa.,  has  been  spending  several  days  for  recreation,  etc.,  in  New 
York  City,  where  he  is  very  much  at  home. 

MR.  N.  WINGFIELD,  Augusta,  Ga.,  is  preparing  plans  for  an  electric 
plant  at  Sandersville,  Ga.,  including  three  loo-hp  boilers,  two  engines  of  150 
and  75-hp  respectively,  two  generators  of  50  and  lookw  respectively,  piping,  etc. 

MR.  H.  C.  FRICK,  the  steel  millionaire,  is  reported  to  be  prominent  in 
the  affairs  of  the  Pittsburgh  Reduction  Company,  which  makes  nearly  80  per 
cent  of  the  aluminum  in  this  country,  the  product  being  estimated  at  10,000,000 
pounds  last  year,  all  told. 

MR.  GEO.  L.  COLGATE,  of  Batavia,  N.  Y.,  well  known  an  electric  light 
and  manufacturing  circles,  has  been  developing  the  project  of  delivering 
Niagara  Falls  power  in  Batavia  and  ten  miles  of  the  right  of  way  has  already 
been  secured.     It  looks  as  though  the  scheme  would  be  carried  out. 

MR.  TOWNSEND  WOLCOTT  and  Mr.  R.  A.  Klock  are  referred  to  in  higli 
terms  of  praise  in  regard  to  their  professional  services  for  the  department, 
by  Gen.  A.  W.  Greely  in  his  annual  report  as  Chief  Signal  Officer,  U.  S.  A. 
Mr.  Walcott  is  also  described  as  "an  electrical  engineer  of  marked  ability  and 
great  practicability." 

MR.  P.  B.  DELANY,  the  electrical  engineer,  who  has  been  inventing  and 
perfecting  telegraphs  all  hi?  life,  states  that  he  now  has  ready  a  perfect  auto- 
matic machine  telegraph  capable  of  3000  words  per  minute.  He  has  been 
working  on  this  for  a  long  time  past.  Mr.  Delany's  work  in  this  direction 
has  already  been  noted  in  our  columns. 

MR.  PETER  COOPER  HEWITT  is  the  third  member  of  the  Automobile 
Oub  of  America  to  enter  for  a  place  on  the  team  to  represent  this  country  in 
the  race  for  the  Bennett  International  Automobile  Racing  Trophy  in  Germany 
next  year.  His  entry,  which  was  received  at  the  Automobile  Club  last  week, 
named  his  car  as  being  built  at  the  iron  works  at  Trenton,  N.  J.,  in  which 
Mr.   Hewitt  is  interested,  and  it  is  presumed  that  it  is  of  his  own  design. 

PROF.  D'ARSONVAL.— The  Paris  Matin  the  other  day  printed  an  inter- 
view with  Professor  d'Arsonval  in  which  the  latter  declared  that  France,  after 
having  had  the  glory  of  discovering  radium,  is  now  in  danger  of  being  left 
behind  by  England  and  America  for  want  of  funds  to  carry  on  experiments. 
The  Matin,  therefore,  has  determined  to  come  to  his  assistance  and  has  pre- 
iented  Professor  d'Arsonval  with  30,ooof.   ($6000)   for  work  in  this  direction. 

MR.  ALE.X.  HENDERSON  celebrated  his  birthday  on  Dec.  21  and  would 
have  done  so  quietly  if  a  number  of  New  York  friends  had  not  invaded  his 
[irivacy  as  a  "surpise  party,"  bent  on  making  closer  acquaintance  with  the 
loving  cup  presented  to  him  a  few  months  ago.  Some  thirty  showed  up, 
including  Messrs.  Eidlitz,  Hatzel  and  Blackall,  who  voiced  the  sentiments  of 
their  fellow  conspirators  in  regard  to  the  involuntary  host  of  the  evening. 
Altogether  a  most  delightful  time  was  spent. 

MR.  CHAS.  J.  REED  has  requested  us  to  announce  that  owing  to  press  of 
professional  work,  it  will  be  impossible  for  hira  to  serve  another  term  as  sec- 
retary of  the  American  Electrochemical  Society,  and  asks  that  votes  for  this 
office  may  be  cast  for  others.  As  one  of  the  originators  of  the  society  and 
the  guiding  spirit  during  its  life  up  to  the  present,  the  determination  of  Mr. 
Reed  to  retire  from  its  active  direction  is  much  to  be  regretted,  but  we  learn 
that  he  will  under  no  circumstances  reconsider  his  declination. 

MR.  C.  W.  DARLEY,  ex-engineer-in-chief  of  the  public  works  of  the  New 
South  Wales  government,  who  now  holds  the  position  of  inspecting  engineer 
attached  to  the  office  of  the  agent  general  for  New  South  Wales  in  London, 
has  sailed  for  England  after  several  weeks'  visit  on  this  side.  He  came  here 
to  inspect  some  of  the  large  water  power  and  irrigation  plants,  and  the  report 
he  will  make  will,  it  is  understood,  in  Australian  trade  circles  here,  contain 
recommendations  as   to   the  placing   of  some   substantial   contracts  on   this  side. 

COMMERCIAL  CABLE  MEN.— The  third  annual  staff  dinner  of  the  em- 
ployees of  the  Commercial  Cable  Company  took  place  at  Shanlcy's  on  Decem- 
ber 14.  More  than  a  hundred  of  the  men  gathered  about  the  tables.  Among 
those  present  were  George  G.  Ward,  vice-president  of  the  company;  George 
Clapperton,  traffic  manager;  C.  E.  Merritt,  assistant  treasurer;  J.  H.  Smart, 
superintendent  of  the  station  in  this  city;  F.  S.  Austin,  assistant  superintendent; 
F.  H.  Dennis,  chief  of  the  Clearing  House  Department,  and  Charles  C.  Cut- 
triss,  chief  electrician.  Telegrams  were  received  from  all  the  superintendents 
of  the  company  and  from  Mr.  Clarence  H.  Mackay,  in  which  regrets  were  ex- 
pressed at  being  unable  to  attend. 

MR.  H.  M.  WHITNEY,  of  Boston,  has  been  to  Ottawa  to  make  a  propo- 
sition to  the  Minister  of  Marine  for  the  adoption  of  the  Gray-Mundy  electric 
submarine  signal  in  Canadian  waters.  The  United  States  Government,  it  is 
said,  is  arranging  to  have  a  commission  to  report  upon  the  invention  with  a 
view  of  adopting  it  in  American  waters.  Minister  Prefontainc  says:  "If 
everything  turns  out  as  I  expect  it  will,  the  next  season  of  navigation  will  see 
these  signals  established  all  along  the  St.  Lawrence  and  Atlantic  Coast  Par- 
liament   has   already   given   the   department   and   the   Government   a   pretty    free 


hand  in  providing  aids  to  navigation  so  that  the  St.  Lawrence  route  may  be 
made  not  only  perfectly  safe  to  mariners,  but  that  not  a  vestige  of  complaint 
can  be   laid  against  it  by  those   who  are  inclined  to  do  so  at  present." 

MR.  LA  RUE  VREDENBURGH,  who  will  present  at  the  twenty-seventh  con- 
vention of  the  National  Electric  Light  Association,  to  be  held  in  Boston,  a  re- 
port on  advertising  methods  for  central  stations,  has  sent  out  a  circular  to 
members  of  the  association  asking  them  to  give  expressions  of  opinion  as  to 
the  methods  they  have  found  most  effective  along  this  line;  what  their  experi- 
ence has  been  as  to  traceable  results  from  such  advertising  as  they  have  done, 
and  requesting  them  to  forward  him  for  use  in  his  report  samples  of  advertis- 
ing matter  that  in  their  opinion  have  been  best  business  bringers.  Mr.  Vre- 
denburgh  will  also  make  a  similar  request  of  a  large  number  of  foreign  cen- 
tral station  companies,  with  a  view  of  comparing  methods  in  this  country  and 
abroad,  as  well  as  giving  the  Association  the  benefit  of  any  novel  ideas  that 
it  would  be  well  to  adopt  here.  The  report  will  have  an  immense  practical 
value  for  all  members  wishing  to  extend  their  business. 

BULLOCK  CHANGES  OF  PERSONNEL.— Several  personal  changes  in  th"e 
Bullock  Electric  Mfg.  Company  have  become  necessary  owing  to  the  very 
marked  demand  for  its  apparatus.  Mr.  Halbert  P.  Hill  has  become  connected 
with  the  Bullock  Electric  Mfg.  Company  and  will  take  charge  of  their  ex- 
hibit at  the  St.  Louis  Fair  in  1904.  Mr.  Hill  represented  the  General  Incan- 
descent interests  here  in  New  York  City,  and  was  sales  manager  for  the 
Storey  Company  until  they  passed  out  of  existence.  Mr.  W.  L.  Fairchild,  late 
treasurer  of  the  J.  F.  Kelly  Engineering  Company,  joined  the  forces  of  the 
company  and  will  operate  from  the  New  York  office.  Mr.  A.  F.  Rolf,  assistant 
to  Mr.  R.  T.  Lozier,  at  Cincinnati,  has  been  transferred  to  the  New  York  of- 
fice as  assistant  district  manager  of  that  office,  Mr.  E.  W.  Goldscbmidt  being 
the  district  manager.  Mr.  Walter  B.  Spcllmire,  district  manager  at  Atlanta, 
has  taken  the  position  of  the  vice-presidency  of  the  A.  W.  Wyckoff  Company, 
at  Pittsburg,  who  succeed  the  Pittsburg  Engineering  Company,  as  representa- 
tives of  Bullock  interests  in  that  territory.  Mr.  G.  C.  Henry,  general  manager 
of  the  Florida  Electric  Company  takes  Mr.  Spcllmire's  place  as  district  man- 
ager at  Atlanta. 

MR.  GEO.  WESTINGHOUSE,  while  in  the  city  just  previous  to  sailing  on 
the  Kaiser  Wilhclm  to  attend  the  the  annual  meeting  of  the  stockholders  of  the 
British  Westinghouse  Company,  gave  a  most  encouraging  opinion  regarding 
industrial  prosperity  during  the  coming  year.  During  the  week  ending  Dec. 
4th,  Mr.  Westinghouse  met  at  Pittsburg,  twenty-three  district  managers  from 
Atlanta,  Dallas,  Baltimore,  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland, 
Detroit,  Minneapolis,  Philadelphia,  St.  Louis,  Syracuse,  Seattle,  Salt  Lake 
City,  San  Francisco,  Los  Angeles,  Denver,  Toronto  and  the  City  of  Mexico. 
Each  manager  was  requested  to  make  a  report  as  to  the  industrial  conditions 
of  his  territory  and  its  probable  demand  for  Westinghouse  machinery  for  1904. 
Thirteen  reported  unusual  activity  with  probably  greatly  increased  demands. 
The  other  nine,  all  but  two,  reported  as  strong  a  demand  as  during  the  past 
year  with  probable  increase.  Two  only  expected  to  hold  their  own  or  on  ac- 
count of  local  conditions,  have  a  smaller  demand.  Mr.  Westinghouse  on  these 
reports,  had  directed  improvements  and  enlargements  to  provide  for  the  demand 
and  is  exceedingly  optimistic  as  to  activity  in  the  future.  He  thinks  the  lowest 
point  of  the  ebb  tide  of  industrial  depression  has  been  reached  and  that  1904 
will  be  a  year  of  added  prosperity. 
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TROLLEY  CAR  LIGHTING.— The  Kinsman  Electric  &  Railway  Supply 
Company,  gi  Liberty  St.,  New  York  City,  is  introducing  and  recommending  its 
new  Kinsman  supplementary  car  lighting  system  which  never  leaves  the  car 
in  darkness  and  thus  prevents  panics,  robberies,  collisions,  etc. 

THE  CENTRAL  ELECTRIC  COMPANY  is  enthusiastically  calling  atten- 
tion to  its  "L  X.  L."  weatherproof,  slow-burning  waterproof  wires.  These 
liigh  grade  wires,  tlie  company  says,  are  unsurpassed  and  are  meeting  with  a 
popular  reception.  Prospective  buyers  are  urged  to  obtain  prices,  samples  and 
full   information   concerning  them   from  the   company. 

"SALUS"  COMPOUND.— Those  who  have  never  heard  of  "Salus"  com- 
pound, the  new  insulation  for  Packard  transformers,  arc  requested  to  write  to 
the  transformer  department  of  the  selling  agents,  the  Electric  Appliance  Com- 
pany, Chicago,  who  will  give  complete  data  on  transformers  and  transformer 
insulation. 

WAKREX  ROTARY  ENGINE.— The  Rotary  Engine  Company.  135  South 
Second  Street,  Philadeli>hia,  has  issued  a  handsome  16-page  bulletin  describ- 
ing and  illustrating  in  detail  the  Warren  rotary  steam  engine.  To  those  in- 
terested in  new  developments  in  steam  engineering  this  pamphlet  will  be  wel- 
come, as  it  explains  in  detail  the  new  principles  whose  application  has  enabled 
the  great  desideratum  of  a  mechanically  efficient  rotary  engine  to  be  practically 
realized. 

WESTINGHOUSE  IN  CANADA.— A  circular  has  been  issued  calling  atten- 
tion to  the  Canadian  Westinghouse  Company,  whose  formation  has  already 
been  frequently  noted  in  these  columns,  intended  to  take  over  the  Canadian 
business  and  interests  of  the  Westinghouse  Electric  &  Mfg.  Company.  It  has 
works  at  Hamilton,  Ohio,  and  sales  headquarters  at  Toronto.  The  apparatus 
in  Canada  will  be  designed  by  the  same  engineers  and  made  under  the  same 
system  as  th^t  produced  in  the  United  States.  The  company  will  devote  its 
energies  solely  to  the  development  of  business  in  Canada. 

THE  STANDARD  ELECTRICAL  MANUFACTURING  COMPANY,  Niles, 
Ohio,  reports  a  gratifying  increase  of  business  this  fall,  which  proves  that 
"Star"  lamps  are  steadily  growing  in  popularity.  This  is  particularly  true  of 
its  numerous  types  of  sign,  candelabra  and  other  decorative  lamps.  Instead  of 
slighting  or  side-tracking  this  department,  as  is  so  often  the  case,  the  same 
painstaking  care  in  choice  of  materials,  construction  and  exhaustive  testing  is 
exercised,  as  in  the  manufacture  of  standard  types.  A  I'beral  choice  of  styles 
and  colors  is  allowed.  All  these  are  illustrated  and  described  in  the  attractive 
catalogue  recently  issued,  which  can  be  obtained  on  application. 
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UNITED  STATKS   I'ATKNTS   ISSUKU   UKCKMllKR    ij.   i«€>j. 
(CoiuhicteJ   by    Wm.   A.    Koicnbaum,    Patent   Attorney,    140   Nauau   St..   N.    V.| 

746.337-  EI.KCTRICAI.I.Y  (DNTKOI.I.KI)  VAIA'E:  Oicar  Jiinimrrn,  Sclie- 
nrctmly.  N.  Y.  Api>.  Iilnl  .N'civ.  is,  lyoj.  Two  rlrctromagnctn  cimtrol  rc- 
•l>cctivrly  (tram  iiaiHaKr*  IrmliiiR  to  two  |ili>toni  on  i>  valve  ntcin,  one  for 
opcnin)!  llir  valve  anil  the  other  lor  cloAing  it. 

746.66«.  CURKKNT  REGULATOR:  GeorKe  A.  Cnr.lwrll  New  York.  N.  Y. 
A|>p.  filed  March  .ti,  igoj.  Mean!  for  varyiiiii  the  ilnralinn  of  the  lime 
IntervaU  diiriiiK  wliiih  currenH  of  pre<leleMiiiii<il  slrrnKlh  How  ihnxiKh  a 
circuit  and  meanii  lor  diniininhini;  llie  full  v.iluc  of  llir  curniit  in  the  cir- 
cuit as  the  duration  of  the  lime  intervals  decreases,  thus  affording  regula- 
tion without   hreakiiiR  the  circuit. 

746.671.  INSULATOR;  Taylor  Carter,  Frankfort,  Ky.  App.  filed  Sept.  la, 
1901.  Eccentric  jaws  are  pivoted  to  an  insulating  block  to  secure  the  wire 
to  tlic  block. 

746,67^.  ENGINE  STOP;  James  II.  Carjr,  Providence,  R.  I.  Ajip.  filed  July 
a8.  H)o.'.  An  einerRriKy  stop  consisting  essrnliallv  of  a  circuit  containing 
a  relav  which  actuates  a  motor  circuit  to  move  the  tlirotllr  valve. 

746,600.  SYSTEM  OF  TELEGRAPHING  OR  TELEPHONING  TO  OR 
FROM  RAILWAY  VEHICLES:  James  Edgar,  Wrexham,  England.  App. 
filed  June  jij.   i«oj.      (See  page  1058.) 

746,605.  AUTOMATIC  ELECTRIC  SWITCH;  Willi.im  S.  Guthrie.  Terrell, 
Tex.  App.  filed  June  19.  1903.  A  switch  for  an  electric  sign  in  which 
levers  are  moved  info  connection  with  contact  studs  by  a  rotating  drum 
carrying  pins  on  its  surface:  the  contact  studs  arc  spring  mounted  so  as  to 
yielil  and  prevent  breaking  or  bending  of  the  levers. 

746,697.  SYSTEM  OF  ELECTRICAL  IHSTRIIUITION;  Josef  H.  IlallhrrR. 
New  York,  N.  Y.  App.  filed  May  ;8.  1903.  A  system  wherein  current 
traversing  llio  field  magnets  of  a  main  generator  is  automatically  varied  to 
maintain  a  uniform  potential  in  the  distributing  circuit  liy  varying  the  speed 
of  a  motor  in  accordance  with  the  work  in  the  distributing  circuit,  said 
motor  driving  a  generator  which  delivers  .t  current  in  opposition  to  the 
exciting   current  of   the   fields  of   the   main   generator. 

746.726.  ELECTRICAL  SIGNAL  SYSTEM;  Ulysses  G.  Merrill,  Litchfield, 
Me.     App.  filed  Sept.   10,  190^.     Details. 

746.748  APPARATUS  FOR  REFINING  METALS;  Alfred  Schwarz,  New 
York,  N.  Y.     .\pp.  filed  April   10,   1903.     (See  page   1058.) 


746,337. — Electrically    Controlled   Valve. 


746,751.  CURRENT  COLLECTING  DEVICE  FOR  ELECTRIC  RAILWAY 
SYSTEMS;  Abraham  A.  Shobe  and  William  Embley,  JerseyviUe,  111.  App. 
filed  April  10,  1903.  A  current  collector  adapted  to  enter  a  conduit  and 
being  constructed  to  compensate  for  vertical  movement  of  the  car  and  thus 
constantly  maintain  good  connection  with  the  conductor. 

746,772.  ELECTRICAL  SWITCH  BOX  APPARATUS;  George  L.  Adden- 
brooke,  Westminster,  England.  App.  filed  May  17,  1902.  Consists  of  a 
pressure-ratio  and  a  current-ratio  set  of  resistances  controlled  by  switches, 
combined  with  means  for  connecting  them  to  a  battery  resistance,  various 
meter  circuits  and  a  standard  cell,  the  apparatus  being  used    for  testing. 

746  ■'75.  PRODUCING  APPROPRIATE  PHASE  RELATIONSHIP  IN  AL- 
TERNATING  CURRENT  MEASURING  OR  OTHER  DEVICES;  Riccardo 
Arno,  Milan,  Italy.  App.  filed  Feb.  8,  1900.  Consists  in  energizing  one 
set  of  inducing  coils  with  the  current  flowing  in  one  of  the  multi-phase 
mains  and  energizing  the  other  set  or  sets  of  inducing  coils  by  a  current 
due  to  the  properly  proportioned  amount  of  electromotive  forces  derived 
from  currents  (lowing  in  the  other  mains  of  the  multi-phase  system  acting 
■  through    magnetic    media. 

746795.  PROCESS  OF  MANUFACTURING  ALKALI  CYANIDS;  Paul 
Danckwardt,  Deadwood,  S.  D.     App.  filed  June  10,   1903-      (See  page  1058.) 

746796.  PROCESS  OF  SIMULTANEOUSLY  PRODUCING  ALKALI  CY- 
AivID  AND  ALKALI  METAL;  Paul  Danckwardt,  Deadwood,  S.  D.  App. 
filed  June  10,  1903.     (See  page  1058.) 

746.797.  PROCESS  OF  SEPARATING  METALS  FROM  MATTE  OR  ORE; 
Paul  Danckwardt,  Deadwood,  S.  D.  App.  filed  June  20,  1903.  (See  page 
1058.) 

746.798.  PROCESS  OF  RECOVERING  ZINC  FROM  SULFID  ORES;  Paul 
Danckwardt,  Deadwood,  S.  D.     App.  filed  Aug.   15,  1903.     (See  page  1058.) 

746830  ELECTRIC  ARC  L.AMP;  Thomas  Hamilton-Adams,  London,  Eng- 
'land.  App.  filed  June  4,  1903.  The  parts  of  the  clutch  also  constitute  parts 
of  the  core  of  the  solenoid,  and  being  magnetized  grip  the  carbon  rod. 

746860.  TROLLEY  CATCHER;  Horace  R.  Martin,  East  Bloomfield  N.  Y. 
App.  filed  Aug.  7,  1903.  .\  pneumatic  apparatus  for  winding  up  the  rope 
that  retains  the  trolley  arm  in  case  the  wheel  leaves  the  wire. 

746003.  ELECTRIC  RECEIVER  CLOCK;  Johannes  W.  H.  Uytenbogaart, 
Utrecht,  Netherlands.  App.  f.'.ed  May  6,  1903.  The  circuits  of  the  per- 
manent magnets  are  maintained  closed  while  the  magnets  are  not  in  use. 

746904  MAGNLTO  GENERATOR;  George  E.  Wheeler.  Burlington.  la.  App. 
filed  Dec.  27,  1902.  The  spaces  between  the  pole  pieces  above  and  below 
the  armature  are  covered  by  plates  to  keep  out  the  dust. 


r.i'.,')7r  111  (IKK  KAII.WAY  SI(;NALING  SYSTEM;  (  liarlr,  W.  Mills 
uiiil  \\'illi.iiii  W.  I'lddinglfin,  Ix>ft  Angeles.  Cal.  App.  hied  June  23,  1903. 
Delailn  of   a  system  wherein  irignaU  are  iliiplayed  in  the  engineer'!  cab. 

746,979.  PARTYLINK  HELL;  Leland  Moore,  Hrooklyn.  N.  Y.  App.  filed 
April  16,   1903.     (See  poge  1058.) 

747.070.  SIGNALING  DEVICE  FOR  TELEPHONE  PARTY  LINKS;  Ed- 
ward Onkinnn  Hood,  Mingham,  Mas*.  App.  filed  Oct.  10,  1902.  (Sec  page 
1058.) 

747.106.  TROLLEY;  Milford  L  WiUon,  Puinesville,  Ohio.  App.  filed  Sejil. 
2,  1902.  A  conntruclion  relating  lo  the  lubrication  of  Ihc  bearing  through 
a  hollow  axle  and  In  the  contact  between  the  wheel  and  italionary  parts. 

747,142.  RAILWAY  SIGNAL;  Henry  M.  Cogan,  New  York,  N.  Y.  App. 
filed  April  23,  1903.  A  signal  n<l.ipled  for  either  single  or  double  lr:ick 
trolley  roads,  by  which  more  than  one  car  moving  in  the  same  direction 
are  perniitte<i  on  a  block  al  the  same  time,  the  first  car  to  enter  irclting  ■ 
danger  signal  aheafi  which   is  nt>t  cleared  until  the  last  car  leaves  the  block. 

747,155.  TROLLEY  SWITCH;  Lloyd  E.  Elwcll.  Los  Angeles,  Cal.  App.  filed 
Aug.  17,  i'jo.i.  A  frame  having  two  grooves  one  of  wliidi  is  deprrnsed  and 
acts  in  conjunction  with  a  guiding  flange  to  direct  Ihc  trolley  wheel  onto 
a  branch  wire. 


747,142. — Railway    Signal. 

747,166.  THERMOSTATIC  CIRCUIT  CLOSER;  Redman  W.  W.  Grigsby, 
Chrisncy,  Ind.  App.  filed  June  15,  1903.  A  casing  having  a  stem  to  be 
inserted  in  a  cavity  of  a  bearing  and  containing  a  thermostatic  circuit 
closer  to  indicate  excessive  heat  in  the  bearing. 

747,i77-  ELECTRIC  RAILWAY;  .Maurice  Hoopes,  New  York,  N.  Y.  App. 
filed  April  29,  1903.  To  enable  the  operation  of  third  rails  during  the 
prevalence  of  sleet,  the  rail  is  formed  with  a  ridge  or  corner  from  which 
It  is  easy  to  remove  the  ice  by  means  of  a  blade  of  any  character  and  then 
by  shifting  the  shoe,  to  make  contact  with  the  ridge  only,  sufficient  current 
will  be  collected  by  the  various  shoes  of  a  train  to  keep  up  the  headway. 

747,185.  ELECTRIC  HEATER;  Frederick  W.  Kelley  and  James  F.  McElroy, 
Albany,  N.  Y.  App.  filed  May  17,  1897.  TJie  heater  is  in  the  form  of  a 
disk  built  up  of  spiral  coils  and  insulating  plates  alternating  with  each 
other  and  mounted  in  a  frame  permitting  of  circulation  of  air. 

747,212.  DISPLAY  LIGHT;  Dennis  J.  O'Brien,  San  Francisco,  Cal.  App. 
filed  May  20,  1902.  The  characters  of  a  sign  are  formed  by  tubular  lamps 
in  which  a  filament  is  stretched,  one  end  being  fixed  and  the  other  flex- 
ibly connected  with  the  terminals  of  the  tube. 

747,217.  ELECTRIC  MOTOR;  Leroy  S.  Pfouts,  Canton,  Ohio.  App.  filed 
March  5,  1903.  Two  armatures  in  line  with  each  other  on  independent 
shafts  are  located  in  the  field  of  a  single  magnet,  the  armatures  being  in- 
dependently geared  to  respective  wheels  of  the  vehicle. 

747,234.  BLE.-\CHING  PROCESS;  Marcus  Ruthenburg,  Harrisburg,  Pa.  App. 
filed  Feb.   14,  1903.      (See  page  1058.) 
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747,177. — Electric  Railway. 

747,236.  POWER  TRANSMISSION  MECHANISM;  Joseph  S.  Schaffer,  Chi- 
cago, 111.  App.  filed  June  9,  1902.  Two  motors  of  nigh  and  low  speed 
and  large  ana  small  power,  respectively,  are  mechanically  connected  to- 
gether to  drive  a  printing  press,  the  controllers  being  constructed  to  start 
and  control  one  motor  and  then  cut  in  the  other  before  the  first  is  cut  out. 

747,277.  ELECTRIC  RAILWAY  SYSTEM;  Sivert  Udstad,  Aurora,  111.  App. 
filed  Feb.  21,  1903.  A  cover  carrying  a  third  rail  beneath  it  and  feeders 
duly  protected  above  it. 

747,297.  THERMOSTATIC  APPARATUS;  William  H.  Vristol,  Hoboken,  N. 
J.  App.  filed  May  5,  1903.  A  combined  thermostat  and  thermometer  in 
which  the  indicator  of  the  latter  continues  to  operate  in  case  the  circuit 
controlled  by  the  former  is  not  effective  in  preventing  a  rise  or  fall  of 
temperature  beyond  the  limits. 

747,305.  ELECTRIC  CLOCK;  Vitalis  Himmer,  Jr.,  Bayonne,  N.  J.  App. 
filed  Oct.  9,  1902.     Details. 

747,317.  LIFT;  Robert  F.  Cary,  Cricklewood,  England.  App.  filed  July  13, 
1903.     Details. 

747,326.  ELECTRIC  RAILWAY  SIGNALING  SYSTEM;  Charles  W.  Mills 
and  William  W.  Piddington,  Los  Angeles,  Cal.  App.  filed  July  14,  1902. 
Details. 

747,331.  SUBSCRIBERS  TELEPHONE  CIRCUIT;  William  W.  Dean,  C^ii- 
cago.  III.     App.  filed  Dec.  23,  1903.     (See  page  1058.) 
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